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LOT NHA XUAT BAN

Muwoi van cdu héi vi sao la b sdch phd cdp khoa hoc danh cho lira tudi thanh, thiéu nién. B6
sach da diing hinh thitc trd loi hang logt cdu hoi'’ 'Thé nao7" "Taisao?" dé trinh bay mot cdch
don gidn, dé hiéu mét khoi lwong lon cdc khdi niém, cdc pham tri khoa hoc, cdc swvdt, hién
tuwong, qud trinh trong tw nhién, xd hoiva con nguor, gitip cho nguoi doc hiéu dwoc cdc i [é khoa
hoc tiém dn trong cdc hién twong, qud trinh quen thudc trong doi séng thuong nhdt, twéng nhw
ai ciing da biét nhung khéng phdi ngudi ndo ciing gidi thich duworc.

B¢ sdach duworc dich tir nguyén ban tleng Trung Quoc do Nha xudt bdn Thleu nién Nhi dong Trung
Quoc xudt bdn. Do tinh thiét thuc tinh gan gui vé ndi dung va tinh dgc ddo vé hinh thikc trinh bay
ma ngay khivira méixudt bdn é& Trung Quoc, bo sdch da duworc ban doc tiép nhdn nong nhiét,
nhdt la thanh thiéu nién, tudi tré hoc duong. Do tdc dung to I6n ctia bé sdch trong viéc pho cdp
khoa hoc trong gidi tré va trong xd hoi, ndm 1998 Bé sdch Mwdi van cdu héi vi sao da dwoc
Nha nwéc Trung Quéc trao "Gidi thu'o'ng Tién b6 khoa hoc ki th udt Quocgla mot gidi
thudong cao nhdt doi voi thé loai sach phd cdp khoa hoc cia Trung Quoc va du'o'c vinh dw chon la
moét trong "50 cuén sdch lam cdm déng Nwérc Cong hoa" ké tir ngay thanh ldp nudec.

B¢ sach Mwoivan cdu hdivisao co 12 tdp, trong do 11 tdp trinh bay cdc khdiniém va cdc hién
twong thudc 11 linh vuc hay b moén twong wng Todn hoc, Vatli, Hoa hoc, Tin hoc, Khoa hoc
moi trwong, Khoa hoc cong trinh, Trdi Ddt, Co thé nguwoi, Khoa hoc vii tru, Dong vat, Thuc
vdtva mot tdp Huwng dén tra ctru. O’ mdi linh vue, cdc tdc gla vira chuy cung cdp cdc tri thirc
khoa hoc co 'bdn, vira chil trong phdn danh nhwng thanh qud va nhiing tng dung moi nhdt ctia
linh vie khoa hoc ki thudt do. Cdc tdp sdch déu dwoc viét véi loi van de hiéu, sinh dong, | hdp dén,
hinh vé minh hoa chudn xdc, tinh té, rdt phu hop véi doc gid tré tudi va muc dich phé cap khoa
hoc ctua bé sdch.

Do chira dung mét khéi lwong kién thitc khoa hoc do sd, thudc hdu hét cdc linh vwc khoa hoc tw
nhién va xd hoi, lai dworc trinh bay véi mét vin phong dé hiéu, sinh déng, Mwori van cdau héi vi
sao cé thé coi nhw la bé sdch tham khdo bé tro kién thirc rdt bé ich cho gido vién, hoc sinh, cdc
bdc phu huynh va déng ddo ban déc Viét Nam.

Trong xd hgi ngay nay, con nguoi séng khong thé'thiéu nhitng tri thirc toi thiéu vé vdn hda,
khoa hoc. Sw hiéu biét vé vdn héa, khoa hoc cia con nguoi cang réng, cang sdu thi mirc song,
mikc huéng thu vin héa ctia con nguo' cang cao va kha ndng hop tdc, chung song, sw binh dang
gitta con nguoi cang lom, cang da dang, cang co hiéu qud thiét thuc. Mdt khdc khoa hoc hién dai
dang phdt trién cuc nhanh tri thirc khoa hoc ma con nguoi cdn nam ngay cang nhiéu, do dé, viéc
xudt bdn Tu sach pho bién khoa hoc danh cho tudi tré hoc dwdorng Viét Nam va cho toan xd hoi
la diéu hét stkc cdn thiét, cap bdch va c6 y nghia xa hoi, y nghza nhan van rong lon. Nhdn thirc
dwoc diéu nay, Nha xuat bdn Gido duc Viét Nam cho xudt bdn bd sdch Mwo’i van cau héi vi sao
va tin tuong sdu sdc rang, bo sdch nay sé la nguoi thay tot, ‘nguoiban chdn chinh ctia déng ddo
thanh, thiéu nién Viét Nam ddc biét la hoc sinh, sinh vién trén con dwong hoc tdp, xdc ldp nhan
cdch, bdn linh dé'tré thanh céng dan hién dai, mang té chdt céng dén toan cdu.

NHA XUAT BAN GIAO DUC VIET NAM



1. Giao thong trong twong lai sé nhu thé nao?

C6 bao gi¢ ban twong twgng rang ban ng01 vao tén Itra dé di du lich Vi Tru chwa? Ban c6 thé
tin rang 6 to co thé chay trén duong bo, lai c6 thé bay trén bau troi va 16i dwéi nwée duoc
khong? Néu ban muén di du lich khap the gioi ban chi can ngobi & nha du*a ké hoach du lich vao
may vi tinh, thi moi 10 trinh deu dwoc sap Xép thoa dang... Nhirng diéu 4y nghe ra giong nhw 1a
ao tudng, nhlrng gidc mong" d6 hoan toan cé thé tré thanh hién thuc trong twong lai khong
Xa.

Trong twong lai theo da phat trién khong ngung cua khoa hoc kj thuat, du la
hinh dang bén ngoai, tinh nang va nhién liéu cua phuwong tién giao thong kiéu
' mai, hay la quan niém va hinh thirc giao thong déu sé co nhleu b1en do6i quan
trong. Chang han nhuw loai 6 to dung cho ca trén bd, dwoi nudc va trén khong
duoc diéu khlen hoan toan bang may vi tinh sé ra doi. Khi ban di trén duong b
gap phai 4ch tac, no co thé tw dong bay Ién, khi ban dén bo bién, né c6 thé truc
: tiép chay ra bién c3, nhu cac du thuyén vay. Téc do xe lira trong twong lai sé
N yuot toc do am thanh tiéu biéu la loai xe ltra chay trén dém tu siéu dan, phoi
hop véi dudong ham chan khong dac biét, t6c do cia xe Itra sé vurot qua 1000
km/gid, ltc d6, c6 nhidu nguoi sé chon xe ltra chit khong chon may bay lam
phwong tién di lai.

Chac chdn ban biét loai tau thuy ché khach hai than. Dic diém chinh cua loai
tau nay la on dinh, ché duoc nhiéu nguoi. Hién nay, cac nha khoa hoc dang nghién ctru dua
hinh thitc giao thong nay 1én khong gian. Du kién d6i véi loai may bay chd khach loai 16m hai
than, bon dong co sé co thé ché 2000 hanh khach tré 1én, hon nita tdc do, dd 6n dinh ciing
duoc tang cwong rat nhiéu.

Trong mot twong lai khong xa, tau ngam s€ khong con la phuwong tién chuyén dung cho quan
swva nghién ctru khoa hoc ntta. Con nguwoi sé di tau ngam tham quan day bién, tau ngam sé lan
Xuong day bién sau hang trim mét, ngam canh sic ky diéu & dwdi day bién. Ngoai ra tau ngam
sé tro thanh mot loai phwong tién giao thong c& 1on thwc dung, bdi vi chay ¢ dwoi nwoc khong
chiu anh hudng clia song gié, hanh khach sé cam thay dic biét thoai mai, dé chiu.

Trong mot tuwong lai khdng xa, cac loai phwong tién giao thong s€ dung nhién liéu chu yéu la
nang lwong Mit Troi va nang luong nguyén tit, cac loai nang lwong nay sach, khong 6 nhiém,
ma dong luc lai 1o, str dung vo tan. Cac loai 0 to, xe Itta, may bay, tau thuy déu dwoc diéu khié&n
bang may vi t1nh vira chuln x4c, vira an toan. Mat khac, cac phwong tién giao thong tuong lai
sé c6 dang vé bé ngoai my quan, trang bi thich hop, tién loi, lam cho hanh khach c6 cam giac
rat thodi mai khi di tau xe.

Twr khoa: Phwong tién giao théng trong twong lai.

2. Tai sao cac phuwong tién giao thong co thé
dong thoi hoat dong ma khong can tré 1an
nhau?

Ching ta déu biét rang, mudn di qua bién hoac qua song ma khong co cau thi phai dung tau
thuyén, dwong nhién cling co thé dung may bay, con di la1 & trén bo, néu quang dwong dai, thi
thuong di tau hoa hodc may bay dé rat ngan thoi gian ctia hanh trlnh doan dwong ngan hon
thi dung 6 t0 1a thuan tién nhat. Hién nay, tinh hinh giao thong ¢ nhiéu vung va do thi rat phat
trién, chdng han nhu gitra Nam Kinh va Thuong Hai thi c6 may bay, xe lira, 6 t6 va tau thuy, tuy
hanh khach Iwra chon. Cac hinh thitc giao thong do6 canh tranh 14n nhau, nhu'ng van c6 thé cung
ton tai, tai sao vay?



Moi hinh thitc giao théng déu c6 wu dlem riéng, do d6 déu c6 gia tri dé ton tai va phat trlen
Xe Ira vé co' ban khong chiu anh huong cia khi hau, thoi tiét, cho du troi c6 dé mua hay noi
gio, swong mu hay tuyet roi, thi thong thwong xe Itra van khéi hanh ddang gio, dén ga cling dung
gio, toc do cua xe Itra L cling tuong d6i nhanh, do an toan ‘tuong déi cao, do doé tirlau, xe ltra van
la phu'o'ng tién chu yéu cho viéc van chuyen duong dai & trén bo, chang han nhw viéc diéu van
vat tu tir déng sang tdy, tr nam sang bac & Trung Quoc, chu yeu [a str dung duong sat. Van
chuyen dwong bd 1a mot trong nhiing hinh thirc giao thong van tai phat trién nhat trong may
nam lai day. bac biét, cung voi viéc xay dung duong cao toc ¢ cac dia phuwong va tinh ndng cua
0 t0 ngay cang duoc nang cao manh mé, t6¢c do ctia 6 td da co thé so sanh véi xe Ira. Uu the l6m
nh4t ctia giao thong van tai du'crng bo 12 mang Twdi duong bo chang chit khap noi, 6 té van
hanh co dong linh hoat, c6 thé di dén moi ngo ngach cua thanh pho va nong thon, du la hanh
khach hay la hang hoa deu c6 thé phuc vu "dén tan nha", do dé rat dwgc moi ngudi wa chudng.
Tuy nhién, so v&i xe Itva vé mat nhan luwc, vat luc va nhién liéu thi 6 t6 hao phi nhiéu hon.

Trong tat cd cac phwong tién giao thong may bay c0 tdc d6 nhanh nhit, nhung tiéu thu nhién
liéu va chi phi van chuyen cling cao nhit, con tau thuy thi toc do cham nhat va dé bi anh huwong
cua thoi ti€t xau. Poi vai xa hoi hién dai, con nguoi rat coi trong gia tri ctia thoi gian, do vay di
lai, chuyén ché nhanh bang may bay rd rang la mot su lya chon ly twong. Tuy nhién, mdc du toc
do van chuyén ctda tau thuy c6 cham hon, nhung néu van chuyén cac loai hang hoa nhu than
da, xang dau, quang, lwvong thuc, vatliéu xay dung, v.v. do thé tich va s6 hrong ratlén, gia tri lai
twong do6i thap, hon nita thudong can van chuyén trén duong dai, vuot bién khoi, cho nén chon
phuong thitrc van chuyén theo duwong thuy 1a thuc t& hon ca. Dong thoi véi tu cach la mot
phuong tién van chuyen du lich tham quan, tau thuy 1a phuwong tién giao thong két hop nghi
ngoi va du lich rat tét.

Song song voi s phat trién vé xa hoi va kinh té, t6c do phat trién giao thong van tai cling
ting 1én nhiéu. T6c do ctia may bay ché khach tir 1au da virot qua tdc do am thanh, tdc do tau
cao téc da dat dén 200 km/gio, 6 to chay trén dwong cag toc vuot qua 100 km/glo' 1a kha pho
bién, ngay ¢ caloai tau thuy cao toc cling dat toc do gan bang t&c do 6 t6, 1a 80 km/gio. Bong
thoi, doi song vat chat ca con nguoi cling ngay cang phong phu, cac hoat dong du lich, cong
tac xa hay van chuyen hang hoa bang cac phuong tién hién dai diénra ngay mot nhiéu v.v. C6
thé can cr vao cac yéu t6 thoi gian, chi phi, khi hau, s& thich cta tirng nguoi dé chon phuwong
tién giao thong va van chuyén thich hgp nhat, d6 1a nguyén nhan khién cho cac loai phwong
tién giao thong c6 thé dong thoi hoat dong ma khong can tré 14n nhau.

Tw khéa: Phuong tién giao thong

3. Tai sao xe vweot da co thé treo leo, virot suo
de dang?

Neu ban la mot nguoi yéu thich thé thao, chac chan ban sé khong ldy lam la trwde cudc dua
ve strc kéo clia 6 t6 mot cach day kich thich va cang thang Du la noi sa mac day gié cat, hoac
vung dwong nui lay 101 gap ghénh, hay qua nhirng bai ngam day da soi, tron trrot kho dl tat ca
déu khong thé ngan can nhirng chiéc banh xe cua xe viét da diing manh tién lén...

Nguyéndo la két ciu thiét ké cua xe viét da khac voi cac xe thong thuong khac. Cong suat
cua xe viét da thuong 16n hon, ca b6n banh xe déu 1a banh cht déng, con nhiing xe thong
thwong khac thi thu'crng chi c6 hai banh chu dong, do do xe viét da khi leo ddc thwong to ra dac
biét "nhe nhang". Tinh nang phanh cta xe viét da ciing rat wu viét, rat thich hop cho viéc
phanh gap va chay nhanh trong diéu kién duong sa phirc tap.

biéu quan trong hon la gam xe viét da cadch mat dat kha cao, nhw vay, khi di trén mat duong
go ghe khong bang phang, kho gdy ra va cham vao than xe. bong thoi, kha nang quay vong cua
xe viét da cling rit cao, co thé vong xe, quay dau trong mot pham vi rat nhé, diéu dé dwong
nhién rat thich hop véi trwong hop 41 xe & dwong mién nui.



Ngoai ra, banh xe viét da kha to va rong, nhw vay c6 the lam tang khoang cach gitra gam xe
vOoi mat dat tang dién tich tiép xuc gitta banh xe véi mat dat. Chung ta hieu rang, khi xe chay
trén duvng dat X6p va trén bai cat, banh xe bi ltin xuong bun, cat, lam anh huwong dén tdc do xe,
néu lop xe rong thi co thé 1am gidm bét mirc do ltn xudng sau cua banh xe, do do bao dam tinh
nang truyen dong cua xe. Hién nay, da co nhiéu xe viét da st dung I6p xe didu 4 ap, khi xe chay,
nguoi lai c6 thé can cirvao tinh hinh mat duong khac nhau dé thay doi do rong cua l6p xe.
Chang han, néu 6 t6 chay trén mat dtrcrng ctrng, thi co thé duy tri ap suat hoi bén trong lop xe
cao, de giam bot lyc can lan va sy mai mon cua lop, khi 6 to chay trén duong dat sétva catcéd
thé gidm b6t ap suit hoi trong lop xe Xuong khoang mot ntra, néu 6 to chay trén duong bun lay
va phu tuyét, thi ap suat hoi giam xuéng hon mot nira, de tang dién tiép xuc gitra 16p va mat
dat, gidam bét ap luc chta 16p véi mat dat, lam tang do bam ctia né.

Xe viét da c6 nhiéu tinh ning wu viét nhu vy, thdo nao né tréo déo, vuot sudi mot cach dé
dang dén thé!

Tw khéa: Xe viét da

4. Xe viéet da o dia cuc co gi khac voi xe thong
thuwong?

Tién hanh khao sat khoa hoc ¢ hai cyc cua Trai batla mot budc rat quan trong va rat khé
khan cta con nguoi trong qua trinh tham do moi treong sinh song ctia minh. Pia curc, doi véi
dai da sO con ngwdi ma noéi, la mot khai niém rat Xa X01 va mo ho, nhung d01 vOi nhu’ng nguoi
1am cdng tac Kkhoa hoc, thi tai nguyén tiém tang cua dia cuc va anh hwéng ctia n6 doi véi moi

trwong toan cau va nhidu mat khac, 1a mét trong nhitng linh vic quan trong, doi héi phai khao
sat tim hiéu.

Muo6n tién hanh khao sat khoa hoc déi véi dia cuc, van dé gap phai dau tién la phwong tién
giao thong. Tuy rang tau pha bang c6 thé pha [6p bang rat day, dua nha khao sat1én luc dia
Nam Cuc, nhung tir ven bo luc dia Nam Cure virot qua mot vung ménh mong khong bo khong
bén, quanh ndm phu day bang tuyeét, di sdu vao trung tam dia cuc, néu khong c6 phwong tién
giao thong thich hop thi ré rang la khong thé thuc hién duoc. Pi may bay tuy co thé bay truc
tlep dén noi dia Nam Cuc, nhwng mudn tién hanh hoat dong khao sat khoa hoc trong pham vi
rong thi can phai c6 mot loai phwong tién giao thong dic biét.

Nhiéu nguoi déu biét rang, nhirng 6 t6 thong thwdng khi chay trén mat dwong bang tuyét, vi
lyc ma sat qua nho, banh xe thuwong quay tron (bi patiné), do do rat kho tién 1én. Xe truot tuyét
la mot phuwong tién giao thong truyén thong dé di trén tuyét, n6 duoc dung rong rai & nhwng
vung gia rét, nhu'ng xe truot tuyét can phal dung ché hoic hwou dé kéo, che nguoi ché hang
hoa rat han che toc dg ciing cham, rd rang la khong thé thoa man nhu cau khao sat khoa hoc
voiquy mo lon. Vay thi c6 thé c6 mot loai phwong tién giao thong va van chuyén tt hon &
vung dia cwc khong?

Cac nha khoa hoc qua nhiéu lan nghién ctru va thuc nghiém, da thiét ké va ché tao mot loai
xe viét da & dia cuc méi nhat So v@iloai 6 to thong thwong, dac diém 1én nhat cta xe viét da
dia cyclabd phan 'banh xe" da duoc thay déi mot cach can ban. Cac nha khoa hoc qua nghién
ctru co thé cda loai chim canh cut va bdo bién s6ng & vung dia cyc da co sy goi y: Con chim
canh cut binh thuong di lai loang choang, lach bach, cé khi nam bo xuéng, dung hai canh da



thoai hoa phoi hop v6i doi ban chan c6 mang, dung luc dap 1én bang tuyét, lam cho co thé
trueot nhanh chéng & trén bang tuyét; con con bao bién trong rat phuc phich nang né, nhung
nho c6 c6 bén bd chan vay, bao bién co thé dé dang bam vao mat bang va trwot di mot cach
linh hoat. Do d¢ hé théng di chuyén cua xe viét da ¢ dia cuc duoc thiét ké kleu banh xe rit dac
biét, n6 gan giéng nhuw ban chan, lai glong ner x1ch xe ting. Khi di chuyén, gdm xe bam sat mat
bang, banh xe quay rat nhanh, khong ngung "xoi" 1op bang tuyet khién cho xe tién 1én phia
trwdc. Phwong thire di chuyen nay khac véi viéc trwot trén mat bang don gian, béi vi thong qua
co ciu diéu khién, né cé thé quay vong va thay déi t6¢c do mot cach linh hoat, chinh x4c.

Hién nay, cac xe viét da & dia cuc c6 tinh nang kha tot, toc do da dat dén 50 km /h. biéu do
khién cho cong tac khao sat dia cuc c6 dwoc co sé giao thong va van chuyén rat tot.

Twr khoéa: Xe viét da ¢ dia cuec.

5. Tai sao cac xe khach cao toc str dung rong
rai 1op khong sam

bi doi voi xu hudng ngay cang cao toc hoa giao thong ¢ cac thanh pho, dwong cao toc trong
cac thanh pho vanoéi lién gitra cac thanh ph6 véi nhau ngay cang duoc hoan thién, cac xe cho
khach cao téc c6 chd ngoi thodi mai, diéu khién linh hoat, rat duwoc moi nguoi hoan nghénh, va
da bat dau thay thé cho viéc van chuyen bing dudng sit truyén thong, tré thanh phwong tién
di lai cht y&u ctia khach lit hanh.

‘Tuy nhién, nhiéu nam lai day, sw phat trién ctia xe khach cao tdc lai bi go b6 béi ‘nhuoc diém
cua ban than no, dé la banh xe, banh xe bi né 16p da tr& thanh nguyén nhan chu yéu cua nhleu
sw co giao thong trén dwong bo Hién nay, nhiéu nha L may san xuit banh xe & trong va ngoai
nuwdc déu dang ra strc nghién ctru loai banh xe cao tdc, dong thoi, kha nhiéu loai 6 t6 khac nhau
trén thé gi¢i da st dung loai 16p khong sam.

Thé nao la 16p khong sam? Theo y nghia thi banh xe chi c6 16p ma khong c6 sam. Hinh dang
bén ngoai ctia n6 twong tw nhw banh xe théng thwong, nhung hoi dwoc bom truc ti€p vao 16p.

Diém noi bat ctia 16p khong sam la vira don gian, nhung lai quan trong, do la Chl khi nao banh
xe bi nd méi mat hiéu qua. U loai lop khong sam, hoi chi c6 thé lot ra tir thin cda banh xe. Khi
banh xe bi xé rach, hoi chi ro ra tir16 bi xuyén thung, do d6 hoi thoat ra rat cham, 4p suat
khong thé tut xudng nhanh chéng, thong thuong banh xe van c6 thé tiép tuc chay an toan
trong mot thoi gian kha dai. Tham chi trong mot s6 truwong hop nao do, khi banh xe bi vat sac
nhon dam thung, vi ban than banh xe & trong tinh trang nén ép nén da bo chat lay vat sic nhon,
lic nay no hau nhw khong bi ro hoi; ngay ca khi rut vat sac nhon ra, ciing c6 thé tam thoi duy
tri 4p suat bén trong banh xe, 6 t6 c6 thé tiép tuc chay.

Viloai banh xe nay khong c6 sam va 1op 16t, khi xe chay, nhiét lwgng cua banh xe toa ra do
ma sat c6 thé truc ti€p truyén qua vanh banh xe, do d6 nhiét do khi chay xe cua loai lop khong
sam thong thlrcrng thap hon 20-25% so voi banh xe thlrcrng, diéu do rat c0 loi cho viéc chay xe
toc do cao. Ngoai ra, ciu tao ctia 16p khong sam don gian, nhe, tudi tho st dung dai hon banh
xe thong thuong khoang 20%.

buong nhién, lop khong sam cing khong phadi la wu viét hoan toan, yéu cau vé vat liéu ché
tao va cong nghé san xuat twong doi cao, do kin gitra tanh va vanh banh xe khé thuc hién duoc
hoan hao, bom hoi phai c6 dung cu chuyen ‘duing, viéc stra chita doc dwong ciing khong thuan
tién 1am.

Tw khoa: Lép khong sam; Xe khdch cao toc

6. Xe "chay ra tron"” hay "chay ra" co y nghia



gi?
Trén dwong cai xe ¢ nwo'm nuop qua lai, trong cac loai xe do thinh thoang ban thay & tim
kinh dang sau mot s 6 td c6 treo tAm bién "Xe chay ra tron". Nhw vay 1a c6 y nghia gi?

Sw chuyén dong cla 6 t6 trén thuc té la tong hop cla sy van dong ctia nhiéu may méc bén
trong, duoc thuc hién thong qua sy chuyen dong ph01 hop lan nhau gitta nhiéu nhém chi t1et
Loai 6 td m&i san xuat hodc 6 t6 ma&i stra chira lon & xwong sua chira ra, mac du da qua mai ra
trong qua trinh san Xudt, nhlrng bé mat gia cong cua cac chi tiét van con nhu'ng sai léch vé hinh
hoc, va sw map mo khong déu ma mat thudng rat kho nhin thiy, khe hé chuyén dong 14n nhau
gitra cac chi tiét rat bé, nhiét dd bé mit chi tiét va dau bdi tron ciing rat cao, do dé cac chi tiét
bi mon rat nhleu Neu luc nay xe cho chay voi tdc db cao, thim chi ché nang du tai, thi sé€ lam
tang sy mai mon cua cac chi tiét. Vi vdy nguoi ta phai quy dinh thoi ky "chay ra tron". y nghia
clia chay ra tron 1 chi 6 td ) trong qua trinh van hanh duoc co xat dan dan. Trong thoi ky chay
ra trom, cac linh kién trén 6 t6 duogc trai qua mot qua trinh co xat" on hod" cai thién dugc tinh
hinh ma sat bé mat cta chi tiét, dan dan hoan thanh bé mat lam viéc twong d6i tron nhan chiu
mai mon va bén virng, dé chiu dlrng phu tai lam viéc binh thu'ong Hién nay, thuat ngir "co xat"
con duoc dung dé hinh dung qud trinh thich 1 ung 14n nhau va ting cwdng phdi hop giita cac
thanh vién cia mot doi bong hoic mét tip thé nao dé.

Thoi ky chay ra tron cta 6 to thuong 1a 1000-1500 km twong dwong voi 40-60 gio lam viéc.
Trong thoi ky chay ra tron, tai trong noi chung khong dugc vuot qua 80% tai trong dinh mir,
khong duoc kéo ro mooc hoac cac loai co giéi khac, toc do noi chung khong dwoc vuot qua 40-
45 km/gid. Ngoai ra, khi khéi dong dong co, nhiét do hAm may phai lén hon SOoC 0 to trong
thoi ky chay ra tron, con phai hét strc tranh chay trén nhitng duong sa qua xau, dé gidm bot sw
rung dong va va dap cuia cac bo ‘phan. Sau khi chay 150 km can phai kiém tra ki cdc bd phan chi
tiét, xr Iy cac hién twong rod nwéc, ro dau va ro hoi, sau khi chay 500 km, can phai thay dau boi
tron.

Tw khoéa: Xe chay ra tron; Chay ra tron.

7. Tai sao 0 to xitec co thung chira dang tron?

0 to xitéc 1a mot phwong tién van tai c6 cong dung ddc biét, dung dé ché chat long. bac biét
1a khi ché mot s6 chit dé chay va boc hoi, nhu xang, dau diézen v.v. Luc nay trén 6 to con viét
hai chit "cAm Itra" c6 6 td coOn cam mot 1a co mau vang ¢ dau xe, bén trén viét hai chit " nguy
glem , nhung diéu ndy nham muc dich nhic nhé nguoi di dwong va xe cd qua lai, cha y nhuwong

wong.

Néu quan sat ki hon, ban sé phat hién cac thung xitéc déu c6 dang tron, tai sao vay?

Cac ban da hoc hinh hoc déu biét rang, cing mot vat liéu c6 dién tich nhw nhau, néu ban cuén
thanh hinh tron thi sé du*oc thé tich lon nhit, nhwng do khong phal 13 mot cin clt chi yéu de
nguoi ta thiét ke bé ngoai xitéc cé dang tron. V16 to xitéc dung dé ché chatléong dé chay va cac
chat16ng khac, & bén trong xitéc can phai chtra mot khoang trong nhit dinh, muc dich la dé de
phong chit long n& ra khi bi nong, lam cho xitec bi nodi trng luc qua lénma b1 v&. Thong thuong
khi ché chit16ng dé chay hodc cac chit 16ng khac, bén trong xitéc it nhat phal chtra mot
khodng trong la 5%. Tuy nh1en 6 t0 khi chay, vi tinh trang mdt dwong co the bi x6c va co
nhiing rung dong co gioi, vi trong xitéc c6 mot khoang trong nhat dinh, nén khi xe bi rung xéc
thi chat 16ng cling bi [ac, sdn sinh ra mot luc va dap vao vach xitéc. Néu xitéc c6 dang hinh tron,
thi song va dap do xe bi rung x6c gay ra sé phan tan déu 1én theo chu vi hinh tron caa than
xitec, khong thé tao nén hién twong ng luc qua tap trung, lam cho xitec bi nit vo. Néu bé
ngoai cta xitéc c6 dang hinh chit nhat nhw congtenno thi lyc va dap cua chat 16ng tao nén khi
xe bi rung dong sé de tao thanh ing lwc tap trung, cac géc canh clia xitéc do bi ing luc qua 16m,
c6 thé pha v xitéc.



Ngoai ra 0 t6 xitéc hinh tron noi chung khi chay sé twong doi on dinh, strc bén két ciu twong
déi cao, ngay ca khi bi va quét ciling khé bi hw hong hon so véi xitéc hinh vuong.

Tir khéa: O té cé xitéc; Xitéc tron.

8. Xe dong lanh co gi dac biet?
Trung Quoc la mot trong nhitng nwéc rong lon nhat thé gidi, nhu'ng do tir Nam 1én Bic cach

nhau hang ngan km, viéc van chuyen nhiéu loai vat tw thit la bat tién, dic biét la nhirng loai
thwc pham dé bi hw hong, truére kia thuong khé ché di xa.

Ngay tir doi Puwong, truyen thuyét ké rang, dé lay long Duong Quy Phi, vua Puong Huyén
Tong da ra 1énh cho quan than dung ngua chay tiép strc, qua cac tram dlCh ngay dém than toc
van chuyén vai, mo6t loai qua nhiét déi ddc sdn @ mién Nam l1én Tru*crng ‘An (thanh phé Tay An
ngay nay) dé cho Dwong Quy Phi thtro'ng thirc. Mac du vay, loai qua dé bi nat hong nhw qua vai,
khi dwa dén Trwong An, thi khong con twoi nita.

bi doi voi sy phat trién cla nganh giao thong van tai cac loai phwong tién giao thong nhanh
da khlen cho viéc van chuyen vat tu ngay cang thuan tién, nhanh chong. Nhu may bay chang
han, néu ché& qua vai tir mién Nam lén bat ctt thanh pho nao & mién Bac, nhiéu nhat ciing chi
mat vai gior dong ho, tuy nhién, gia thanh van chuyén bang may bay tuwong doéi cao, hon nira
phuong thirc van chuyen nao ma chi phi ré, khoi lwong van chuyén 1én va gitr cho hang dwoc
twoi lau khong?

Sw phat hién cta xe dong lanh da khién cho nhiéu loai thuc pham dé - hong, bién chat, nhw trai
cay, thit, d6 udng v.v., c6 thé van chuyén duoc trén mot cw Iy dai ma van bao dam dwoc do tuoi
cuachung

Xe dong lanh chia lam hai loai lon la 6 t6 dong lanh va xe dong lanh chay trén duong sat. 0 to
dong lanh chu yeu dung dé van chuyen thuc pham trong noi thanh, nhu van chuyen nwéc gidi
khat, qua twoi, ca, thit v.v. tir nha may den cac ctra hang, co khi cling tién hanh van chuyén gitra
cac thanh phé véi cw ly trung binh va ngan Xe dong lanh chay trén dwong sit ddm nhan nhiém
vu van chuyén thuc phdm dong lanh véi cur ly trung binh va xa.

Truwdc kia mot s6 xe  dong lanh dung phwong phap déng lanh bang nuoc da, tirc Ia nguoi ta
chit hon hop tang nwéc da va mudi vao trong thung xe, 1am nhw vay c6 thé gitr cho moi truong
trong xe dat dén nhiét do -8oC tr¢ xuong Tuy nhién phu’crng phap lam dong lanh ki€u nay chi
co thé duy tri mot khoang thoi gian co han, néu muon van chuyén dong lanh du'o'ng dai thi
phai thlet 1ap cac tram tiép da va mudi & doc dwong, dé ludn ludn b6 sung "ngudn lanh" duy tri
hiéu qua lam lanh.

Hién nay, loai xe dong lanh co gi¢i dang dwoc st dung rong rai. Nguyén ly lam viéc ctia n6 vé
co ban ciing ging nhuw ti lanh trong gia dinh, tirc 1a théng qua chat Iam lanh, sau khi hap thu
nhiét lwong thi hod hoi, chit lam lanh sau khi hoa hoi sé duwoc dua vao mot may nén tang ap va
tang nhiét do, lai tiép tuc di vao ong ngung tu va dwoc lam lanh thanh chat 16ng, sau d6 di vao
mot qua’ trinh thu nhiét lam lanh mai. Xe dong lanh co gi¢i cé thé duy tri nhiét do bén trong xe
trong mot thoi gian dai & 180C tro xuéng, do dd, nhidu nguoi goi xe ddong lanh modt cach hinh
twong va chinh xac la "tu lanh siéu 1én di dong".



bi doi véinhu cau veé doi song cua con nguoi khong ngirng dwoc nang cao, ky thuat déng
lanh cling ngay cang phat trién. Ngoai viéc xtr 1y c6 hiéu qua d61 v&i ban than cac loai thuc
pham doi hoi phal gilr dwoc do twoi lau, cac loai phuong tién va phuong thirc tang trit van
chuyen bang tau thuy dong lanh, congtenno dong lanh clng tiép tuc xuat hién, diéu do lam cho
cong viéc van chuyén déng lanh cang thém thuan loi, thuc té.

Twr khéa: Xe déng lanh; Déng lanh; Bdo qudn tuoi.
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9. Tai sao loai xe taxi c6 dung tich xi lanh nho

A~ u N\ 7 =
sé bi dao thai?

Nhiéu nam lai day, & nhiéu thanh pho cta Trung Quoc, loai xe Ha Loi do Thién Tan san xuat
véiloai hinh twong d6i nhé, giaca phal chang da chiém phan nira thi trudng taxi dang luu
hanh. Theo thong ké trong so xe taxi cia thanh pho Thuong Hai, loai xe con c6 dung tich xi
lanh (hay con goi 1a lwong xa) nho hon 1,6 lit chu yeu 1a xe Ha Loi d4 tirng chiém 55% toan bo
sd xe taxi. O’ cac thanh pho khac cta Trung Qudc, ty 1é d6 ciing khong kém hon. Tuy nhién bit
dau ndm 1995, co  quan quan ly xe taxi Thuong Hal da quy dinh, cac loai xe taxi c6 dung tich xi
lanh 1,6 lit tr& xuong, thoi han st dung khong dwoc qua nam niam, hoic tong s hanh trinh xe

chay khong dwoc qua 300.000 km. Trén thuc té, day 1a sw bat dau dao thai din dan loai xe taxi
dé. Tai sao lai nhu vay?

‘Thuec ra thi, voi mot do thi 16m hién dai hoa nhu Thwong Hai, di d6i véi sy hoan thién dan co
so ha tang giao thong va duong sa clia thanh pho tinh hinh chen chiic giao thong cing da duoc
ca1 thién rat nhiéu. Piéu dé tao diéu kién cho viéc van hanh nhanh chéng vé mat giao thong
cua thanh pho dong thoi cling ddt ra yéu cau cao hon ddi voi tinh nang théng qua voi toc do
nhanh cua cac loai xe. Xe taxi la mot phuwong tién quan trong cua giao thong thanh pho, duong
nhién ciling phai thich ¢ tng voi sw bién doi do. Chung ta biét rang, t6c do cua 6 to phu thudc vao
cbng suit cua xe, ma cong suit cda xe lai dwoc biéu thi bang dung tich xi lanh. 06 co dung
tich xi lanh lom thi t4t nhién téc do xe cao hon. Con loai 6 td c6 dung tich xi lanh 1,6 lit tror
xuong muon dat téc do cao, thi phal lu6n ludn & trang thai phu tai 1om, do d6 lam cho dong co
chéng bi mon héng, lwong xang tiéu thu ting, hon nita do xang chay khong hoan toan 1am cho
moi trueong bi 6 nhieém.

Mat khéc, taxi la mot phwong tién giao thong can thlet doi héi moi trwong, chd ng01 thoai
mai, c6 may diéu hoa nhiét do v. v. Nhung dong co cila may diéu hoa nhiét do lai bat nguon tw
dong co, diéu dé co nghla 13, muon St dung may dleu hoa nhiét do thi phai hy sinh mot phan
dong luc, do d6 tat yéu dat ra yéu cau cao hon do6i véi cong suat dong co. Trén thuc té, mot s6
xe taxi dung tich xi lanh nhé khi cho chay may diéu hoa nhiét do du cong suat, thi khong nhitng
toc do xe giam xuong rat nhiéu, ma c6 lic 1én doc dot nhién bi tdt may chét gi gitta dudng lam
ach tic giao thong.

Do dé, viéc can thai loai xe taxi c6 dung tich xi lanh nhé vé co ban ma néi, la dé thoai mai yéu
cau giao thong & thanh phd hién dai dang ngay cang phat trién.

Twr khéa: Xe Taxi; Dung tich

10. Tai sao lai c6 "0 to nam banh"?

.Cac 0 t6 ma ta thuong thay hang ngay, n6i chung chi c6 bdn banh. C6 mot sé 6 to tai 16m, tuy
rang c6 nhiéu banh, nhung ching lu6n lu6n hinh thanh nhém bdn banh, tao thanh banh trudc
phai, banh trudc trai, banh sau phal Va banh sau trai cla xe, diéu do6 tat nhién khong bao gom
loai 6 t6 khach c& lon coO hai "toa xe" va loai xe chuyén dung cO lon siéu treong. Tuy nhién,
ban di thay loai 6 t6 ndm banh (hodc nim nhém banh) chwa?



O t6 ndm banh thwong thiét ké cho loai xe tai hang nang 100 - 200 tan tré 1én, chd yéu dung
cho nhirng cong trlnh khai thac mo. Loai xe nay tuy tai trong 16m, nhung c6 nhwoc diém la "tay
chan 16ng ngong”, dac biét 1a khi chuyen huong, quay dau deu khong linh hoat, dé nang cao
tinh linh hoat clia no, cac nha thiét ke 6 t6 da lap thém cho n6 banh xe thir nam.

Banh xe thit nim dwoc lap & vi tri chinh gitra phia trwdc xe. Khi xe * chay trén duong binh
thuong, banh xe thir nam duoc catlén, thu minh phia truoc ba do s6c (don bao hlem) Khi xe
quay vong, nguoi lai xe an nat chuyén dung, m¢ may nén thuy lyc, ha banh thtr nam xuong Luc
nay hai banh xe ¢ phia truéc bi nang 1én khoi mdt dat, 0 to du*crc d& bang hai banh sau va banh
thir nam ¢ phia truéc. Tac dung ky diéu cua banh tht nam 1a véi ba diém tua thi xe dé quay
hon bén diém twa nhiéu: Khi quay xe, chi cdn nhin _phanh, lam cho banh sau dirng yén bat
dong, sau d6 quay tay lai, diu khién banh xe thi nam dé quay xe, banh sau sé chinh phwong
huéng. Dua vao ba banh xe dé quay, chi trong 15 phut, xe c6 thé quay duoc 1800. V&i xe bon
banh thong thuong, nguoi lai xe du co kinh nghiém nhit, muon quay mot vong nhu vdy trén
madt dwong hep, can phai tén nhiéu thoi gian va strc lyc hon. Hon nira, voi loai xe tai hang
nang, muon chuyen huong, quay dau trén mat dlro'ng chat hep thi cling glong nhuw 1ai mot
chién ham 16n vao mot luong song nho, qua [a rat kho xoay x0. Con khi dd c6 banh xe thtt nam,
thi xe tai hang nang giéng nhw dwoc lap thém mot cai khép rat linh hoat, c6 thé quay dwoc dé
dang.

T khoéa: O t6 ndm bdnh; Quay ddu xe;



h nN \ l \ = A ?
11. Theé nao la sieu xe*

Gan day, Trung Quoc va rat nhiéu nwéc phat trién trén thé gioi da khong ngurng trao doi vé
phwong dién ki thuat 6 t6. Cac loai xe hoi cao cip cling din dan doé vao Trung Quéc, nhw
Mercedes-Benz, Cadillac, Chrysler Gongjue Wang, BMW... Nhitng xe hoi hang sang nay khi lai

trén duong thlrcyng dap ngay vao mat moi ngwoi, nén lai cang gianh dwoc sw tan thwdng cla
nhirng nguoi mé xe. Nguwoi ta thwong goi chung la siéu xe.

Rt cuc thi thé nao la siéu xe?

Siéu xe, trudrc hét la c6 thiét ké vé ngoai cau ki, tao dang dac biét trang nha, cong suat lén,
ndi that sang trong, thiét bi day dd; thir dén 1a ngoi trén xe c6 cam giac dé chlu va duoc thwong
thirc, thao tac thong minh, va diéu quan trong hon ca 1 tir d6 ma san sinh ra dwoc danh vong
va strc anh hwéng lau dai.

T rat lau nay, nguoi ta ludn coi loai xe hoi Rolls-Royce sdn xuat tai Anh la dinh ctia siéu xe.
Thurc ra, nhin lai lich st phat trién 6 t6 theo dong dai, thi siéu xe x€p soO 1 phai ké dén xe hoi
hiéu Verrier san xuat tai Cong Ty Aston Martin Lagonda cua Anh. bay la loai xe hoi c& 10n, xe
duoc tao dang theo phong cach ¢4 dién, dwong go tron bong, quay dau va qua duong hét strc
thoai mai, chuan xac. Trén xe c6 lap dat cac thiét bi thong tin dién tir tién ti€n, noi that cuc ki
sang trong dé chiu, 1a dai dién kiét xuat nhit trong thé gidi xe sang, c6 gia téi 600.000 dola Mi.

Xep thit hai trong s siéu xe la xe hoi cao cap Bugatti EB112 do Cong ti Rodas cua Italia san
xuat, c6 gia téi 500.000 dola Mi. Vé tong thé tuwong dwong voi Verrier, chi khacla ctra s6 to
hon, cop xe va khoang xe lién mot khoi. Loai xe nay tir khéi dong dén tang t6c 1000m /h chi
mat c6 4,7 giay, toc do toi da cda xe 1a 300 km /h.

Con loai xe hoi Rolls-Royce quen thudc ma xép trong hang ngii siéu xe thi chi ditng ¢ vi tri
thir ba. Thuc ra, Rolls-Royce khong phai 1a thwong hiéu ctia xe, ma la tén goi cuia cong ti, cong ti
nay san xuat cac xe hoi véi may chuc thwong hiéu thudc 2 xéri Rolls-Royce va Bentley, cao cap
nhat trong s dé la xe Silver Spirit.

Tw khoa: Siéu xe
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12. O t6 an toan trong twong lai sé nhu thé
N\
nao?

SO lwong 6 to trén toan thé gidi co dén hang tram triéu chiéc, trong do6 phan 1om tap trung ¢
cac thanh phé 16n. Cac sw c6 giao thong do 6 td gdy nénda dem laimotyeu to khong an toan
rat 1én cho xe ¢6 va ngwoi di bd. Theo théng ké, & Trung Quoc moi ndm c6 khoang ndm van
nguwoi bi tero'ng vong do tai nan giao thong b b to gdy nén. Do do, tinh an toan khi lai xe lu6n
ludn la mot trong nhitng chi tiéu thudc tinh nang ky thudt quan trong cua 6 t6. Hién nay, diéu

dé dwoc thuc hién thong qua mtrc dd dang tin cay ctia hé thong lai va tinh hiéu qua ctia hé
th&ng phanh cta 6 to.

Vivay, di d6i voi sy hoan thién khong nging vé co s& ha ting va nang luc giao thong, 6 to
trong twong lai s& nhw thé nao dé nang cao tinh an toan?

D6i véi nguroi 1ai xe, thi nhitng 6 t6 an toan dwoc thiét ké tinh xdo sé& lam cho viéc lai xe cang
dwoc nhe nhang va an toan. Vi du, c6 motloai 6 t6 c6 ghé ngbi bung ra duorc, ghe 0 td duoc gan
voi mot co cau c6 16 xo manbh, bén trong ghé cé trang bi du. Khi 0 t6 gap su c6 gay nguy hiém
cho tinh mang hanh khach va ngudi lai, thi chi can dn nut, nap tran xe tw dong mé& ra, 10 xo sé
nhanh chong ban ca nguoi va ghé lén dén do cao hang chuc mét, dong thoi, du s& mé ra khién
cho ca ngudi 1ai cting véi hanh khach va ghé ngdi tir tir ha xudng dit mot cach nhe nhang.

Cac nha thiét k& 6 t6 con thiét ké loai 6 td c6 "canh dai". Loai 6 t6 nay c6 chirc nang bay lwon



dac biét. Khi 6 t6 bi nan dam Xuong vug, hodc vot ra khoi duong cao toc, chi can 4n nt, cac clra
hai bén 6 to s& bién thanh canh, dong thori khéi dong dong co ¢ trén canh lam cho 6 t6 tang
nhanh téc d6 trwot di mét cach binh 6n va ha xudng an toan nhw may bay vay.

Ngoaira, con c6 mot loai 6 t6 phan luc xung kich. Loai 6 t6 nay ngoai dong co cua ban than
con c6 mot bo phdn giéng nhw bo phan phut khi ctia tén Itra. Khi 6 t6 phong nhanh gap sw c6,
chi can bat cong tac bo phan phut khi, 6 t6 s& phut ra mot ludng khi rat manh, lam cho 6 t6
chay Iui lai, do dé kip thoi tranh du'o'c tai nan.

Nguoi ta con thiét k& mot loai 6 to cd thé bién dang dwoc. V6 ngoai cua loai 6 to nay duoc
ché tao bang mot loai nhtra diic biét, c6 thé bién dang, co gian. Khi 6 td sdp gdp tai nan, banh xe
s€ lap tirc co lai, thu vao bung ngoai hinh 6 t6 trong giay lat bién thanh 16p vo boc k1n mém
va co tinh ndng dan hoi, khién cho 6 t6 du c6 bi 1at, 1on nhao cling khong gay nguy hiém cho
nguwoi ngobi trong xe.

Hién nay, cac nha thiét ké dang dua vao cac ky thuat dién tw, ky thudt tia hong ngoai tién tién
v.v. dé giai quyét van dé an toan, dac biétla di doi voi sw phat trién ctia ky thuat diéu khién
bang may tinh, tinh ning an toan cta 6 td sé dwoc nang cao rat nhiéu.

T khéa: O t6 an toan.

13. Tai sao 0 t0 trong twong lai c6 thé khong
dung chia khoa?

Trong doi song hang ngay cua ching ta, cac loai 6 t6, mo to tham chi ca xe gan may déu
khong tach roi khoi chia khoa: Mo ctra xe phai dung chia khoa, mé& khoang hanh ly phal dung

chia khoa, mo thung xang phai dung chia khoa, quan trong nhat 1a danh 17 khi khéi dong xe
cling khong roi khoi chia khod. C6 thé néi rang, khong c6 chia khoa thi 6 to6 that kho van hanh.

Tuy nhién, cai ngay ma 6 t6 thoat khoi sy "khong ché" cda chia khoa, c6 thé khong conxa
13m nira. Hién nay, mot s6 congty ché tao 0 t6 dang nghién ciru sdn xudt mot loai 6 t6 khong
dung chia khod. Loai 6 to nay st dung mot hé thong diéu khién dién tir tién tién, loai chja khoa
0 td truyen thong duorc thay thé bang thé dién tit cé kich thuéc bang mot thé tin dung. O trén
thé nay c6 mot bo thu va phat tin hiéu, dung pin siéu nho, nguoi st dung c6 thé mang theo
nguoi mot cach thuan tién. Khi st dung chi can cam thé vao cho chuyén dung trén than xe, co
cau dién tir 0 trén than xe s€ phat ra tin hiéu, sau khi déi chiéu ding mat md, ctra xe sé tu dong
ma& ra. Sau khi 1én xe, chi can 4n nat tuong ung, 6 t6 sé danh Itra kh&i dong. Pong thoi, thé nay
con c6 cac chirc nang khac nhw dong mé ctra ga ra, phat tin hiéu bao dong, v.v.

Tw khoa: Chia khéa 6 t6

14. "Xe mini" nhd dén m&rc nao?

Rat nhiéu nwéc da cé nhitng quy dinh va han ché nhat dinh doi véi kich thuéc bén ngoai cua
6 to di lai trén duong pho, nhu 'vay 1a dé1am cho kich thwédc bén ngoai cua 6 t6 phuhop voi |
tiéu chudn van tai duong b, cau pha, dwong ham va duong sat, d€ bdo dam chay xe an toan. Of
Trung Quoc quy dinh kich thuéc gioi han cua xe cd dwong bo nhu sau: Tong chiéu cao khéng
qua 4 m, téng chiéu rong khéng qua 2,5 m, tong chiéu dai déi véi loai xe cho hang va xe cho
khach 16n thong thwong khong lon hon 12 m, 6 t0 kéo theo ro modc khong qua 20 m v.v. Tuy
nhién, khéng c6 quy dinh nao vé gi¢i han do nhé clia 6 tb ca. Ma trong cac thanh pho hién dai,
xe cO chen chuc nhau du'ong sa chat hep, da khién cho cac loai xe 6 t6 c& nhé, ngay cang duoc
yéu thich, "xe mini" ra doi ttr do.



Thuat ngit "xe mini" la tleng Anh "mini-car” ma ra, nghia la 6 to siéu nho. bén nhiing nam 90
clia thé ky XX, cac hang san Xudt 6 to chu yeu ctia thé gi¢i déu ra strc nghién ctru va ché tao loai
xe mini siéu nho. Vay thi, xe mini nh6 dén mirc nao?

Trong mot cudc trién lam & Frankfurt nwéc burc nam 1996, mot cong ty san xult 6 t6 noi
tleng da cho ra doi mot loai xe mini thé hé méi, dung o thanh pho véi chiéu dai 3,06 m. Sau dé
& Tokyd Nhat Ban, hiang 6 t6 Nissan gi¢i thiéu mot chiéc siéu mini chay dién Hypermlnl chi
dai 2,5 m, rong 1,47 m. Cong ty nay dung bién phadp nang cao tran xe dé khic phuc cam giac
chat ch01 khi ngoi vao 6 t6, chiéu cao cianod 1a 1,55 m, cao hon cac loai xe mini thuong, hon 10
cm. Uu diém 16n nhat clia né 1a dung bién phap thu nho than xe dé lam gidm trong lwong, dong
thoi khic phuc dwoc sw han ché, vé tdc dd ctia loai 6 to chay dién, tdc do tdi da ctia né c6 thé
dat 100 km/gio.

Nhiéu nha san xuit 6 t6 mini dung cac loai vatliéu c6 do bén gan bang sat thep, dé lap rap.
Dleu dé khién xe mini vira nhé lai vira nhe, dod an toan cling kha cao. bi d6i voi su phat trién
clia nén cong nghiép 6 t6, bao gom viéc rng dung hé thong lai an toan cua du'ong b0 thong
minh va 6 t6 thong minh, d m¢& ra mot linh vic rong rai dé phat trién hon nita loai xe mini.

Tt khéa: Xe mini, O té cé nhé
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15.70 to bien dang” bien dang nhw the nao?
Tai mot cudc triénlam 6 t6 & Gionevo, cong ty 0 td General cua My dwa ra motloai "0 t6 bién
dang rat doc dao. Theo cach goi cua no thi wu dlem Ion nhitlaloai 6 0 t0 nay, dwong nhién la no
cé thé "bién dang"! Moi nguoico thé tuy theo sé& thich va muc dich st dung, c6 thé tuy y thay
d6i hinh dang bén ngoai va trang bi bén trong 6 t6. Do do, loai 6 t6 bién dang nay c6 thé thoa
man cac yéu cau khac nhau ctia nhiéu nguoi.

Cong ty 6 td General san xudt loai 6 t6 bién dang nay, voiy tuong la muon khai phd mot loai
cong nghé ché tao hoan toan méi, dé déi méi cong nghe san xudt thép can truyen thong. Dau
tién nguoi thiét ké dung loai nhém duoc gia cong ché tao dac biét thanh mot cdi khung xe, roi
han cac bo phan lai véi nhau. Sau d6 ding cac tdm lam than xe bang nhom hoic bang nhlra
ghép vao khung hodc bit chit bang bu Iong. Loai xe bién dang nay chi can vai phut 1a c6 thé
thay d6i tir mot xe con ché khach thong thu'o'ng thanh mdt xe con mui tran nho nhe. Cling v&i
phuong phap nhuw vay, cling c6 thé cai tién thanh xe hai cong dung vira ché khach vira chd
hang loai nhé.

Loai nhom ché tao dac biét c6 do déo dai lén hon nhiéu so v&i thép cén, trong diéu kién cling
dung cong cu ché tao nhw nhau, thi loai nhom nay dé lam cho xe thay déi nhiéu hinh dang hon.
bo déo dai ma 6 t6 bién dang cé dwoc, con cé thé lam cho khach hang 13p rap va stra chita 6 to
cua minh dwoc linh hoat hon va c6 thé dat dwoc do chinh xac cao. Chang han, cach bai tri
khong gian bén trong xe va 13p dat ghe ngoi, hinh dang ctia xe va trang thiét bi can thiét trong
xe, déu c6 thé dat dén trinh do Iy tuwdng.

C6 thé tin rang, loai 6 to twong lai nay sé kich thich manh mé ban ning tim toi va hudng thu
clia con nguwoi va sé thich cia nhitng ngwdi "sanh diéu”.

Tt khoéa: O t6 bién dang
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16. Tai sao hinh dang cua xe "cong thic" lai rat
N\ /=
ky quai?

Tur khi ra doi, 6 t6 luon luén Ia mot phwong tién giao thong quan trong nhat cia con nguoi.
Dong thoi, 6 to ciing gia nhap vao hang ngil cua cac cudc dua thé thao. Dua 6 t6 khong nhiing la
mot thw thach vé mdt k§ nang 1ai xe cua van dong vién, no ciing 1a mot phuwong thirc dé kiém
nghiém mtrc do hoan hao vé tinh ning ctia cac loai 6 t6. Rat nhiéu Xuong ché tao 6 td do sw

kich thich cta cac cudc dua 6 t6, da khong nging dung nhitng vat liéu méi, nghién ctru ki thuat
m&i, dé thé hién chat lwong san pham ctia minh.

‘Trong cac cudc dua 6 t6 diénra thuong xuyén, xe dua dung loai xe dua "cong thirc 1" (loai xe
cong thirc 1 bt dau duoc chap nhdn ti ndm 1946) la cang thang nhat, hap dan hang triéu
nguwoi ham moé dua xe trén toan thé gidi. Vay thé nao la xe dua "cong thirc"? N guyén do 13, loai
xe dua nay c6 chiéu dai, chiéu rong, trong luwong va dwong kinh banh xe déu duoc quy dlnh
chat ché, d6 phtc tap va do chinh xac cta n6 giong nhw cong thirc toan hoc vay. Vi vay, loai xe
dua nay du'o'c goi 1 xe dua " cong thirc”. Can cwr vao dung tich xi lanh va cong suit cda xe, xe
dua cong thitc lai chia thanh cong thirc 1, cong thirc 2 va cong thirc 3. Trong do, xe dua cong
thtrc 1 cé dung tich xi lanh 3,51, cong suat 350-380 kw, t6c do dat dén 300 km/glo la loai xe
dua cé téc d0 nhanh nhat.

Nhiéu ngudi cdm thay thu vi d6i véi hinh dang bén ngoai cua xe dua cong thirc 1: Than xe
dac biét thap, dang trwdc con ldp mot tAm moéng nhw hinh mé vit, banh xe vira cao vira to, rat
khac véi 6 to thong thudng. Vay tai sao xe dua lai thiét k& cé hinh dang ky quai nhw vay?

Nguyén do la, toc do xe dua cong thirc ddc biét nhanh do do, viéc ha thap than xe xudng co
loi cho viéc gidm bét Iuc can clia khongkhl Tuy st dung hinh dang xe c0 dang hinh giot nuéc
det, nhung khi xe chay v&i toc dd cao van cé mot luéng khong khi ¢ o phia trwéc chui vao gdm
xe, tao ra mot luc nang rat 16m, khién cho xe c6 khuynh huéng " n01 "1én, do d6 khong diéu
khié&n dwoc. Qua nghién clru phat hién cta cac nha khoa hoc, néu & dau xe va dudi xe 13p mot
tam gay nh1eu lubng khong khi co hinh cai canh, thi c6 thé de phong luong khong khi chui vao
gam xe, giam duoc lec nang cua gio; va lai, lubng khong khi ludt qua ¢ noc xe lai c6 thé tang
cuong cho Iwc bAm ctia banh xe véi mat dat 1am ting nhiéu dd 6n dinh khi diéu khién xe.

Banh ctia xe dua rét to va cao, dé nham muc dich tang cuong toi da sttc bam ctia xe dua véi
mat dat. Xe dua khi quay vong gap hodc tang toc, toan b trong lwong chu yéu roi vao banh
sau, do do, banh sau dwoc thiét ké to hon, cao hon, dé tang d6 6n dinh cia xe. Trong khi dua,
nguoi ta thlrong thiy xe dworc lai vao tram stra chlra nhan vién céng tac nhanh chong thay
banh xe, roi lai lai chay ra du'(rng dua. B&i vi banh xe cia xe dua dwoc lam bang cao su mém
dinh, trén bé mat Khong c6 gan ranh, nhu vay ciing nham lam tang toi da dién tlep xuc cua
banh xe d8i véi mat dat Nhung dong thoi, banh xe quay voi toc do cao sé ‘ma sat manh voi
mit dat, khién cho né mon di nhanh chong Vi vay trong qua trinh mét cudc dua, xe dua
thuwong phal thay banh xe dén miy lan.

Twr khoa: Xe dua, Xe dua céng thirc; Loai hinh xe



17. Xe hoi thé thao va xe thé thao c6 gi khac
nhau?

Trong s6 nhiéu chiéc xe c6 vé ngoai bong bay, thi xe hoi thé thao va xe thé thao thwong déu
nhin rat dep mat. Song, ban ¢4 biét gitra ching c6 gi khac nhau khong?

Xe thé thao la loai 6 t6 nho hai ctra mét day ghe c6 mui c6 dinh, cling c6 thé la mui hai lop; xe
hoi thé thao la chi mét loai xe hang sang gia toc, diéu khlen on dlnh tinh nang ham... kha tot,
téc do xe ciing kha nhanh, c6 thé 1a hai ctra hoac bon ctra.

Xe hoi thé thao la motloai 6 t6 dat to1i sy thodi mai va thwc dung, con xe thé thao thi la doi
twong choi xe ctia nhitng nguoi meé xe. Véi ngudi lai xe thé thao thi ban than viéc 1ai xe chinh
la muyc dich, ho coi trong niém vui cam lai, doi héi chuyen huong phal chuin xac, quay dau
nhanh. Cho nén, xe thé thao phan nhiéu dung dong co & gitra, co strc lam cho dong co chuyen
toc ma van git du'(yc & trang thai toi wu, hon nira dung hop so co gioi chir khong dung hop so
tw dong. Khi 14i xe thé thao duong dai thu'o'ng khéng cam thay meét, boi vi tinh tuyén tinh cia
loai xe nay kha tot, khi 1ai t6c do cao tiéng gio kha nho; ngoaira, do vi trf ngbi hanh khach dwoc
dat & gan trong tam xe, cho nén cam thiy xe it x4c.

Vay thi, lam thé nao dé c6 thé ngay thoang qua da nhan biét dwgc sw khac nhau vé vé ngoai
gilra xe hoi thé thao véi xe thé thao? Sw khac nhau vé vé ngoai gitra hai loai xe nay cht yéula ¢
I6p xe: Xe the thao vi cong suat lon, cho nén ding loai 1op co tiét dién rong. Khi do rong tiét
dién 16p ctia xe hoi hai ctra cung cap 12 195mm, thi do rong tiét dién banh khong truyén dong
cda xe th thao 1a 205mm, con do rong tiét dién banh truyén dong thi phai téi 225mm.

Tw khda: Xe hoi thé thao; Xe thé'thao
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18. Thé nao la 0 to bay?
0 t6 c6 thé bay dwoc sao? bung! No la loai xe con vira co thé chay trén dwong, lai vira c6 thé
"bay lwon" trén khong day.

O trén duong cai, xe bay chay voi toc doé 105 km/gi0, ¢ trén khong né co thé bay voi toc do
320-640 km/gi0. Do 1a mot kiét tac thiét ké cia mot nha phat minh nguoi My tén la Vénic.
Voénic lam cong tac nghién cttu ché tao may bay cét canh va ha canh thang dirng & mot congty
ché tao may bay tryc thang da 35 nam. Ong tin rang, 0 t0 bay duoc thlet ké bang canh ngan,
khong nhiing co thé giai quyet duoc sy phién phtc vé thao cdnh, ma con cé thé gop viéc lai cho
xe 0 t0 bay va chay trén mat dat thanh mot hé théng thong nhat, do vay, khi cho xe bay khong
can c6 su chuan bi truoc. Canh duoc che tao dic biét va duoc 1ap 0’ mat sau xe, nhuw vay vira
bao dam &n dinh, lai gidm dwoc luc can, giai quyét duoc van dé kho khin 1a xe cé thé bj lat.

Hién nay, Vonic da hoan thanh dwgc cong viéc thic nghiém dong lyc trén mo hinh co kich
thwéc theo  ty 1€ 1/3. Trong tuwong lai, 6 t6 bay c6 4 chd ngbi, dai 7,3 m, nang 1270 kg, mot lan
thay dau co thé chay 20.000 km trén mat duwong, hodc bay 2100 km & trén khong, bay cao 3000
m. Nhu vay, cu ly bay xa hon phan l1én cac may bay tryc thang hién nay. 0 t6 bay ding mot
dong co ¢ trén duwong bg, canh quat dwoc co dinh theo chiéu thang dirng, dong co thong qua
hai mo6 to thuy lwc kéo xich truyén dong dé truyén dong banh sau, néu mudn bay 1én, , nguoi lai
chi can nhan ban dap bénh 14i dan huéng, khién cho dong co kéo canh quat quay, qua trinh
chuyén doi nay khong can dirng xe.

O t6 bay l1a mot thiét k& cho twong lai, nhung khong con 1a 4o twdng nita.
Ttrkhéa: O té bay

19. Thé nao la "6 t6 thong minh"?



Co motloai 6 to nhu thé nay, khi né chay nhanh trén dwong, neu dang trwdc bong nhién co
nguoi bing qua, hodc phat hién dang trwde c6 vat chudng ngai, 6 t6 sé 1ap tirc phanh lai, va khi
nguoi kia da di khoi dwong hodc vat chuéng ngai da duoc don dep, thi né lai tur tur khéi dong,
tlep tuc chay. bo laloai 6 to thdng minh duoc nghién ctru ché tao thanh cong gan day O nuoc
ngoai. N6 cd thé tw khéi dong, tuw ham xe, cling co thé tw chay vong quanh d€ tranh cac vit
chudng ngai thong thuong. Dac d1em chti yeu clia 6 t6 thong minh l1a trong tinh hinh dwong sa
phirc tap roi ram, n6 c6 thé "tuy co rng bién", tw dong chon phwong an tot nhit, vin hanh an
toan nhat.

Vi sao 6 t6 thong minh lai "thong minh" nhw vay?

Nguyén do la, hé thong diéu khlen lai cta 6 to thong minh dugc hop thanh boi ba b6 phan la
co cau nhan biét h1nh anh duong sa, may tinh dién tir c& nho va cong tic tw dong diéu khién
tin hiéu d1en Co cqu nhan biét hinh anh dwong sa chu yéu la hai may cameéra dat o phia trudc
xe. N6 gidng nhu hai con mat cua con nguoi, dung de nhan biét cac vat chwéng ngai ¢ phia
trwdc, hon nita hai may caméra nay c6 thé phat hién rdé rang bong den hay vat chuéng ngai, co
ciu phan biét hinh anh nay c6 thé' ‘nhin thay” 1o khodng khong gian tir 5-20 m ¢ phia trwoc xe,
va cdn ctr vao tinh nang van dong cla xe dé xt Iy, nhirng vat co chiéu cao tir 10 cm tré 1én du*oc
coi la vat chuwong ngai, n6 quét 1én mdt dwong va ghi hinh voi 16 diém trong mot khoang cach
1m. Trong khi ghi hinh néu phat h1en phia trudc co vat chwong ngai, thi no sé phat ra xung
dién. Vi quét va ghi hinh 16 diém, nén su phan b6 vat chuéng ngai ¢ phia triréc duoc nhan biét
ro rang.

May tinh dién tir c& nhd, nhw "bd 6c¢” clia con ngudi, dung dé phan doan va duara quyét dinh.
Sau khi nhan dworc tin titc tir co cdu nhan b1et hinh anh dwong sa, n6 lién dwa ra phan doén, 6
to tlep tuc tién 1én ‘hay dung lai, tang hay gidm t5c? Nhing dieu d6 can ct vao tinh hinh thU’C té
& noi d6, lac do, dé chon dong tac tiep theo thich hgp nhat véi hoan canh lic do. Cac nha thiét
ke 0 to da du tinh day du moi tinh hudng, dwa mot nhom thong. s6 diéu khién vao bo lwu trir
clia may tinh dién tir: Trong lic xe chay chi can st dung chirc nang ki€ém tra do tim cao tdc cia
may tinh dién tir d€ chon phuong an thao tac la duoc. Khi lai xe, can phai ton trong luat 1€ giao
thong, tuan theo sw ch1 huy cta canh sat giao thong va bién bao giao thong. Do d6, may tinh
dién tr ciia 6 t6 con c6 kha nang thu nhan lwu gitr va xtr ly cac tin titc nay.

‘Trén 6 to thong minh, cac cong tac trude kia dugc thao tac bang tay, chin, da bién thanh
cong tac tw dong do tin hleu dién diéu khién. Tay lai, phanh v.v. déu duoc diéu khién bang tin
hiéu phat iénh, do d6 khi xe chay khong nhitng cé thé quay vong ma con c6 thé vwot xe trudec
mot cach an toan.

Ngoai ra, trén 0 t6 thong minh con 13p bd phan ki€ém tra ap suit hoi trong banh xe va canh
bao tinh trang ngu gat cia nguoi lai. C6 mot s6 6 té thong minh con ¢ bo phan c6 thé tw dong
dw doan sw c6 doc duong co day!

Tirkhéa: O t6 théng minh
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20. Theé nao la xe "khai niém"?
bi doi voi sw phat trién manh mé vé khoa hoc ky thuat va thuc h1en chinh sach cai cach mé&
ctra, moi nguoi cung co nhleu co hoi tlep xtic véi ky thuat xe co tién tién nhat trén thé gioi.
Thong qua cac nha moi gioi, chung ta c6 thé thay, trong mot s6 cudc trién lam 6 t6 c& 1o,

thlro'ng xuat h1en cac loai xe kiéu méi c6 hinh dang doéc dao, ching thuwdng dwoc mang cai tén
"xe khai niém" (hay xe trung bay).

Thuit ngit "xe khai niém" la tir tiéng Anh ' ‘concept car” (hay concept verlucle) no la mot san
pham trung gian gitra y twdng va hién thuce, chi yéu dung trong viéc nghién ciru va thi ngh1em
veé xe c0, c0 thé dwaramot can ct khoa hoc dang tin cay vé nghién cttu tao hinh 6 td. Cé thé néi
rang, qua trinh khai pha xe khai niém, trén thuc té 1 thoi ky thir nghiém cho ra doi nganh thiét
ké 6 t0 ki€u mai.



Hién nay chwa thé nhin thay xe khai niém & trén dwong pho, vay thi cong dung ctia n6 nhw
thé nao?

Tuy rang xe khai niém con chwa xuat hién trén thi treong, nhung la mot loai thiét ké c6 tinh
chatthtr nghiém, né la mot manh dat dé phat huy day du tri tuéng tuong va dwa ra mot phong
cach ddc thu trong viéc thiét ké tao hinh 6 t0. Viéc thiét ké xe khai niém, phan lon deu cO muc
dich cai tlen tinh dong luc khong khi cia 6 to, dac biétla chu trong lam gidm lyc can khong khi
trong qua trinh xe chay. Vi vay, hinh dang ctia xe c6 dang giot nwéc thuong gdy mot an twong
siu sac doi véi moi nguoi.

buong nhién, ngoai ngoai hinh m¢i me ra, xe khai niém nhw la mot xe mau & cac cudc trién
lam. Cau tao bén trong cua xe cling st dung ky thudt siéu viét nhat, véi vat liéu méi nhat va kj
thuat thlet ké hop 1y nhat ctia moi thoi ky. C6 thé néi rang, xe khdi niém da tap trung nhirng
thanh qua khoa hocky thuat tién ti€n nhat trong moi linh vuc khoa hoc ki thuat ctia thé gidi
dwong dai, 1a sdn pham mili nhon trong nganh ché tao 6 to.

Tuy rang xe khai niém vé mot sé mat nao d6 chwa c6 day du diéu kién tré thanh xe thwong
pham, nhw gi4 thanh ché tao cao, mot s y tuwong thlet ké chwa hoan toan phu hop v6i tinh
hinh thyc té v.v. nhung la mot loa1 0 to ly twdng siéu viét, khong thé xem thwong tac dung goi y
va thic ddy su phat trién ctia su nghiép thiét ké ché tao 6 to.

Tw khoéa: Xe khdi niém



21."0 t6 mang" c6 nhirng dac diém gi?

"0 t6 mang" 1a motloai 6 to ky thuat cao c6 kha ndng thong tin toan cau. N6 tap hop hét tat
ca cac phukién dién tir tién tién nhw dién thoai, vi tinh, ti vi, thu vé tinh, hé théng dinh vi toan
cau v.v. hinh thanh & trén xe mot "autonet” cé chic nang phl thuong.

0to mang co nhiéu wu diém. Vi du, né c6 thé tdi wu hoa tuyén duong chay xe. Loi dung may
vi tinh, nguoi 14i c6 thé dwa vao vi tinh thoi gian biéu chay xe, ldc nay 6 to co thé chay theo
tuyén dwong tdt nhat dé den noi da dinh. Hé théng dan du'ong cua xe con co the ghi lai hanh
trinh chay xe. 0to6 mang con co thé duy tri lién tuc v6i bén ngoai bat ctr lic nao. Ngoai dién
thoai ra, cac thu dién ti gui dén, nguoi lai chi can bam phlm 0 trong xe, noi dung thw dién tir
sé h1en ra trén kinh chan gi6, cling c6 thé chuyén thw dién tir thanh tiéng néi, ngudi 1ai c6 thé
dung 6ng nghe.

0to mang con giéng nhuw mot phong lam viéc hodc mot phong giai tri di dong, khi di duong
c6 thé tuy y mo nghe tin tirc, xem cac tiét muc vin nghé. Hanh khach trén xe ngoai viéc co thé
dung ngdn ngir dé goi dién thoal Iwra chon dai phat thanh ma minh yéu thich, con c6 thé 1én
mang internet theo déi cac tin ttrc giao thong md&i nhit, cung cap tinh hinh c6 phiéu, nghe tin
tirc phat thanh, ngoai ra hanh khach con co thé thong qua may phuc vu vé tinh chuyén dung dé
chon cac t1et muc dién anh va tivi c6 thu tién v.v. Dwong nhién, nhirng dich vu nay chi duoc
thwc hién véi diéu kién chay xe an toan hoic khi dirng lai nghi ngoi.

Khi 6 t6 mang gdp sw c6, 0 to sé ti dong phat tin hiéu canh bao. Néu chu xe goi dién thoai
dén trung tam phuc vy nhor gitp de, thi trung tam phuc vu c6 thé sé tién hanh chan doan sw co
twr xa, kiém tra stra chu'a va ghi lai; néu 6 t6 bi chét doc du'ong hodc lac dwong, c6 thé st dung
hé thong dinh vi toan cau trén 6 to dé dinh vi va théng bao véi trung tdm phuc vu, trung tim sé
14p tirc ctr ngwdi dén sira chira va chi dwong.

0 t6 mang con c6 chirc nang phong trém rat siéu viét. Chu xe co thé thong quamang dé khoa
xe, tat dén tir xa. Sau khi xac nhan dwoc xe bi danh cip, chii xe c6 thé khod va tit dong co,
khién cho tén trom khong sao lai xe chay duorc.

Chirc nang wu viét 6 td mang da thu hut nhiéu cong ty dién ttr, may tinh, thong tin va cac nha
may san xuat trén thé gioi. Theo duw doan, loai 6 t6 ky thuat cao nay cé trién vong tung ra thi
truong vao 10 nam dau clia thé ky XXI.

Tirkhéa: O t6 mang

22.Tai sao trén noc xe dién banh hoilai c6 can
gat?

N6i dén tau dién banh hoi (hay xe dién banh hoi), chac rang khong ai cam thiy la 1am dleu

lam cho nguoi ta chi y nhat, dwong nhién 1a cai can gat treot dudi dwdng day dién & trén néc
tau.

O Trung Qudc, ngay tirnam 1914, & Thuong Hai da bat dau c6 tau dién khong ray, tir nam
1950 tro lai day lién tuc c6 24 thanh pho xay dung hé thong tau dién khong ray. Trong viéc
giao thong cta thanh pho tau dién banh hoi c6 nhiéu mat wu viét hon so véi 6 to buyt, chang
han, n6 khong xara chat khi cé hai, tiéng 6n khi xe chay nhd, tinh nang kéo tot, thao tac lai rat
gian tién. Nhat 1a thoi dai ngay nay khi ma con nguoi yéu chuong moi treong xanh sw phat
trién cua tau dién banh hoi cling duoc coi trong. Tuy nhién, di tau dién banh hoi cling gdp mot
s6 phlen phtrc, d6 1a vi cai can gat da han ché t6c do xe & mot mirc do nhat dinh, hon nita trén
dwong con bi han ché vé pham vi, néu hoi thiéu can thAn mot chut, 1a cai can gat bi trat ra khéi
duong day dién lam cho tau dién banh hoi bi durng lai.



Vay thi tau dién banh hoi c6 thé khéng dung dén céi can gat dwoc khéng?

Tuy rang ngoai hinh va két cau ctia tau dién banh hoi gan giong nhw 6 t6 buyt, nhung nguon
dong luc cua ching khac nhau. 0 to thi dung dong co dot trong chay bang xang hodc dau
diézen, con tau dién banh hoi thi dya vao nguon dién nang dé keo. Tuy nhién, dién nang trén
tau dién banh hoi khong phai do may phat dién ty né mang theo cung cap, ma dwa vao mot
thlet bi dic biét dé c6 duoc dong lwc. Trén noc tau dién co [ap cai can gat c6 hai thanh goi 1a
can gop dlen can nay tiép xic voi hai day dién ¢ trén khong. Dong dién tir mot day chay vao
mot thanh cta can gat, qua thiét bi diéu khién dén dong co dat trong tau dién, sau d6 qua
thanh kia cua can gat chay vao dwong ddy thir hai ¢ trén khong hinh thanh mot mach kin, do
do tau dién c6 dugc dong luc can thiét dé van hanh. Mot khi mot thanh nao dé ctia can gat bi
trat khoi duong day, thi cling giéng nhw mach dién bi ngit, dong dién L khong chay qua, tau mat
nguon dong luc, tat nhién la khong thé tiép tuc hanh trlnh dworc. Do vay cai can gat tuy khong
thuan tién [dm d6i véi tau dién banh hoi, nhung lai rat can thiét khong thé thiéu duoc.

T khoa: Xe dién, cdn gat

23. Tai sao gilra can gat cua xe dién banh hoi
va dwong day dién trén khong cé khi tée ra tia
Itra xanh?

Trong doi séng | hing ngay, néu quan sat ti mi ngon lra, chung ta c6 thé phat hién cac vat
chay khac nhau s€ phat ra ngon Itra c6 mau sac khac nhau. Chang han, Itra c6n c6 mau xanh rat
nhat, Itra dén dau hoa c6 mau giéng nhw mau xanh 14 cay, chit axit cacbonic nguyén chat khi
chay c6 mau xanh 14 cay rat twoi, v.v.

Trong thién nhién, khong nhiing dau hoa, con c6 thé chay, ma ngay ca kim loai cling c6 thé
chdy, chang qua la kim loai c6 nhiét do boc chdy cao hon rat nhiéu so voi dau hod va con ma
théi. O’ nhiét do cao, rat nhiéu kim loai béc - chdy, kim loai chay cling c6 mau sdc dic biét, vi du,
natri khi chay cé6 mau vang, kali khi chay c6 mau tim, dong khi chay c6 mau xanh I4 cay.

O dau can gat trén noc xe dién c6 mot mang 16m dé tiép xuc voi duong day dién trén khong,
& chod tlep xuc thwong phatra ho quang, tirc la mot chum tia Ira mau xanh la cay chéi mat
Nguyén nhan phat ra ho quang, chu yéu la khi tau chay c6 sw rung dong nhe, lam cho can gat
tach khoi duwong day dién trong gidy lat, tao ra khe ho gitra dwo'ng day va can gat, khong khi &
khe ho nay chiu tac dung ctia dién tré thanh vat dan dién, do d6 san sinh ra ho quang dién voi
nhiét d6 rat cao. Vi duong day dién trén khong lam bang dong, ho quang dién co thé lam cho
né tam thoi boc chay va phatra tia sang mau xanh 13 cay von c6 ctia nguyeén tir dong. Khi can
gat tiép xuc tot véi dwong day thi tia Ira dién ho quang cling tw mat di.

Tw khoéa: HO6 quang

24, Tai sao 0 t6 dién c6 thé khoi phuc dia vi?

0 to diénla chi loai 6 t6 khong dung dong co dot trong, khéng dung xdng, ma dung dong co
dién mot chiéu dé kéo.



O t6 dién la san pham cung thoi véi 6 to chay bang dong co dot trong, vao gitta thé ky XX, da
tirng dwoc hoan nghénh nhiétliét do thiéu xang. Ttrnam 60 tro vé sau cua thé ky XX, do khai
thac rong rai cac mé dau, gia xang lai twong d6i ré, ma ky thuat ac quy lai phat trién cham diéu
dé khién cho 6 t6 dién xét vé mat tinh niang dong hrc hay dung lrong ac quy déu khong thé
canh tranh néi véi 6 t6 chay bang dong co dét trong. Do vay 6 td dién hung thinh mot thoi, dan
dan bi moi nguoi lanh nhat.

bi d6i voi viéc nang cao y thirc bao vé moi truwong cua con nguoi trong xa hoi hién dai, con
ngudi cling nhan thirc dwoc nguy co cua 0 to chay bang xdang dau dem lai. Cac chat ma no thai
ra nhw khi cacbonnic, nito oxit, cac hop chat hydro cacbua gay bénh ung thw va chi v.v. da lam
nguy hai nghiém trong dén strc khoé con nguoi, tro thanh mot ngudn 6 nhiém luu dong trong
bau khong khi ma ta dang song Cong thém t1eng onao hon tap, da anh huwdng nghiém trong
dén moi truong song va lam viéc cua con nguoi. Trai lai, 6 té dién khong gdy 6 nhiem khong
khi, 6 nhiém tiéng 6n nhd, diéu khién dé dang, tudi tho str dung dai, hiéu qua kinh té cao. Pac
blet  qua thoi gian dai nghlen ctru, tinh ndng cua ac quy cling nhu cac tinh  ndng st dung khac
cta 0 t0 cling dwoc cai tién nhiéu. Do vay, 0 to dién lai dwoc "phuc hung" & nhiéu nwéc trén thé
gioi.

Nuwée Plire da ché tao mot loai 6 to dién, st dung a ac quy natri sunfua, sau khi nap dién c6 thé
chay lién tuc 180 km, t§c do cao nhatla 125 km/gi¢. Nwéc Phap san xuat mot loai 6 to dién co
cong suit dong co 16m nhat 1a 20 kw, t6c do cao nhat la 91 km/gi®, moi lan nap dién c6 thé
chay 80 km va ctt 10 km chi tiéu tén 1 euro1, vira bao v& méi trwdong, lai vira tiéu hao ning
lwgng it, t6 o tinh kinh té va thich dung ctia no; dugc ton vinh la phuwong tién giao thong ly
tuong nhét ctia khu vwc thanh phé. M6t s6 vung o Thuy Siva My da dua ra nhu'ng han che doi
véi loai 6 t6 thai ra khi thai c6 hai. Piéu nay vé khach quan da thiic diy viéc san xuat va st
dung 0 t6 dién. Theo du doan, trong 10-20 nam t&i day, 75% 6 t6 chay xang sé duoc thay thé
bang 6 to chay dién.

Trong lan song bao vé moi truong toan cau, 0 t6 dién sé duoc khdi phuc, sé dan dau mot trao
lru méi vé phat trién 6 to.

Twr khoa: O to dién, Bdo vé moi trwong

25. Tai sao nhan phanh thi 6 t6 dirng lai?

"Tang tdc nhan ga, giam tdc nhan phanh". B¢ la phwong thirc co ban nhit khi lai xe. Trong
cudc song, con nguoi khong tach khoi phuong tién van chuyen nhanh va thuan tién nhu 6 to.
Nhung tai sao méi khi nhan ban dap phanh ma ta thuong goi 1a "phanh xe" thi 6 t6 lai dirng lai?

Chiing ta biét rang, luc tac dungla nguyén nhan lam thay doi | trang thai chuyen dong cua vat
thé. D6i véi 6 t6, ngoai gi¢i ma no tiép xuc chi c6 mat dat, vi vay luc tac dung nay chi co thé la
lyc tac dung cua mat dat. Vay thi, ban dap phanh 6 t6 va mdt dat c6 quan hé véi nhau nhu thé
nao? Co ciu truyén dong phanh cua 6 to cha yéulado dap phanh can kéo, banh cam, v.v. hop
thanh tac dyng ham do chi tiét quay nhu tréng phanh va cac chi tiét c6 dlnh nhw gudc phanh,
chot d& va lo xo hoi vi v.v. hop thanh, ban dap do ngwoi 1ai diéu khién.

Ban dap

Cén kéo

Lo xo hdi vi

Hé thong phanh khéng lam viéc thi gitta mat truc tron bén trong cia tréng phanh va ma



phanh c6 mot khe ho nhat dinh, lam cho trong phanh c6 thé chuyen dong tw do theo banh xe.
Khi gidm t6c do xe, nguoi 14i nhan ban dap phanh, théng qua can day canh tay don khién cho
banh lai cam quay di mot goc, do do thing dworc lwc ctia 10 xo hoi vi, day gudc phanh quay
quanh chot do, dau trén gudc phanh tachra hai ben Nhu vay, guoc khong quay, san sinhra
mOt mémen ma sat bén trén trong quay, chiéu cia né nguoc voi chiéu quay cua banh xe. Sau
khl momen nay truyen lyc banh sau, do tac dung bam cua banh xe véi mdt dwong, nén banh xe
san sinh ra mot luc tac dung tlep tuyen hwong vé phia truorc, dong thoi theo nguyén 1y luwc tac
dung va phan lwc, mit dudng ciing tac dung trér lai mot phan lwc c6 dd 16n bang nhau, c6 nhiéu
trai nguoc lai véi banh xe, d6 1a lwc hdm can tré 6 t6 tién 1én.

Do d6 khi ngwoi 14i xe nhdn ban dap phanh, qua mot loat qua trinh tac dung cua hé thong
hiam, c6 thé lam dimng lai mdt cach 6n dinh trong thoi gian rat ngén.

Tw khéa: Phanh xe; Hé théng phanh

26. Tai sao khi phanh 6 t6 nhat dinh phai
phanh banh sau?

Néu c6 ngwoi héi ban, khi phanh 6 t6 thi phanh banh sau hay banh truéc. Co 1€ ban khong tra
1oi ngay dworc. Néu quan sat ti mi qua trinh phanh xe, ban sé phat hién khi phanh xe, van la
phanh banh sau.

Tai sao vay?

Ly do la, cac dong co 6 t6 thwong keo banh sau, khi ngudi 1ai chuan bi khai dong dong co, thi
dong co kéo banh sau quay, sau khi banh sau lan trén mat dwong thi banh trudc maoi quay
theo, va toan bo than xe ciing chuyén dong 1én phia tru¢c. Nhiém vu cia banh trudc 1a gitr cho
xe can bang, va dan huéng cho xe chay, né lién két véi vong tay lai trong tay nguo1i lai, nguoi
lai quay vong tay sang phai, thi banh tru¢c quay sang phal vong tay lai quay sang trai thi banh
trwoc quay sang trai. Vi chitc nang ctua banh xe trudc va banh xe sau khac nhau nén tén goi cua
chuing cling khac nhau, banh truéc goi 1a banh dan huéng, banh sau goi 1a banh dan dong, hay
banh chu dong.

Khi lai 6 t6 chay voi toc d6 nhanh, mot khi gap phai tinh huong khan cap pha1 durng xe cap
toc, néu bd phan ham 13p & banh truédc, thi du phanh banh tru¢ec thi banh sau van quay, n6 van
cuwong birc 6 to xong 1én phia truoc khong thé khién cho xe dich chuyén lén phia trwéc, con
nira phan sau clia xe sé chom 1én, tham chi lam cho cd than xe 1dy banh truéc lam diém twa va
16n nhao vé phia truérc. Ban xem, nhw vay that 1a nguy hiém biét nhwdng nao.

Vay thi, khi phanh banh sau, tai sao khéng bi 16n nhao? Bai vi luc do ca than xe lay banh sau
lam diém tua, vi than xe bi mat dat can tro, quan tinh xong 1én phia trwoc khong thé lam cho
xe bi l1on nhao vé phia truoc du'o'c Cac nha thiét ké 6 t6 ciing vi xét dén vin dé trén thuc té san
sinh ra khi phanh xe, nén méi 14y banh sau lam banh dan dong.

Tw khda: Phanh xe; Banh kéo; Bdnh dinh huéng

27. Tai sao phan lén 6 t6 lai dung banh sau day
banh trudc?

Chung ta déu biét rang, phan 16m cac 6 t6 déu dung banh sau dée dan déng. Nhung c6 diéu ky
lala, phan 16m dong co xe déu dat & trude xe. Piéu do da dat ra mot cau hoi: Tai sao dong co 6
to khong truc ti€p dan dong banh truédc, ma phai thdng qua mot truc truyén luc kha dai goi 1a
truc cadcding dé dan dong banh sau?

Qua thuc, néu dong co truc ti€p dan dong banh trudc, thi khong nhirng c6 thé bt dugc cai



truc cacdang do, ma con ha thap trong tam cua o to xuong, khi lai cang thém 6 on dinh. Nhun
néu lam nhw the thi cung mot chiéc 6 t6 nhw nhau, sttc kéo ctia né sé khong lén bang cach dan
déng banh sau, ma kha nang leo d6c ciing kém di.

C6 thé ban sé hoi: Thé thi khi thiét ké 6 t0, tai sao khong cho banh trudc co tai trong 1on hon
banh sau? D6 1a vi khi 6 td chay tang toc, cac vat thé trén 6 t0 thanh "truéc nang sau nhe", thi
khi leo d6c sé tén sirc, con khi xuong déc lai c6 méi nguy hiém la xe bi 16n nhao vé phia truéc.
Ngoai nhirng dleu do ra, budng lai ndi chung van ludén ludn dat & trudc xe, dé tién quan sat, do
do, trong lugng cla hanh khach va hang hoa cang gan banh sau hon. Gia du banh truéc dé dan
dong, dong thoi dé quay vong chuyén huéng, thi co cdu di chuyén clia 6 t6 s& cang phitc tap
hon, khong tién cho thao tac diéu khién.

Trong mot s6 trwong hop ddc biét, cling c6 mot s0 6 td c6 banh truéc dan dong, banh sau
chuyén huwdng, ngoai ra con cé 6 td ca banh trwdc va banh sau déu dan dong day!

Nhuw xe jép quin sw va mot s may kéo chay bang banh hoi ding trong nong nghiép, dé co
duoc lwc kéo lon hon, thich tng véi nhitng loai dwdng gip ghénh x4u, lay 16i, banh truéc va
banh sau ctia né déu cé thé dan dong.

Tw khoéa: Bdnh kéo
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28. Tai sao tren 10p xe 0 t0 can cO gan ran
Tuyét dai da s6 cac xe 0, nhw 6 t6 tai lom, 6 to con, 6 t6 buyt, tau dién khong ray, xe ba banh,
Xe gan may, xe dap v.v. deu dung 16p cao su, diéu do6 co nghia la, cac 16p khong phai tron nhan,

ma déu 6 ganranh goi la hoa 16p hay ta long Hon nita lop khac nhau thi hinh dang va kich
thwéc cia gan ranh trén 16p xe cling khac nhau. Py c6 phai lam cho dep ching?

Nguyén do la, cac gan ranh trén banh xe co6 tac dung lam tang lwc ma sat gitta
banh xe va mat duong, dé phong banh trugt trén mat duong. Vi du nhu ta di giay
c6 dé& da mon nhan thi khi di trén dudng, rat dé bi trwot nga, d6 1a vi mdt ma sat
gitra de giay va mdt duong qua nho, do d6 kho buéc len Trai lai khi ta di giay
m&i c6 gan ranh & dé thi kho bi treot nga. Cac loai gan ranh trén banh xe 0 to
cling theo nguyén ly doé.

. Ganranh trén banh xe xudt hién vao khodng ndm 1892. Ban dau cac hoa tiét

4 ganranh rat don gian, chila nhitng dwong thang. Vé sau di do6i véi su tang tai
trong va toc do xe ngay cang dwgc nang cao, va mdt duong duoc cai tién, gan
ranh ctia banh xe dan dan tré thanh da dang, phtrc tap hon. Hién nay nguoi ta
quen chla gan ranh trén banh xe thanh ba loai 1on, la gan ranh théng dung, gan ranh viét da va
gan ranh két hop. Hinh dang hinh hoc ctia chiing c6 nam loai la dwong thang ngang, du'(rng
thang doc, dwong chéo, hinh khoi va kiéu hdn hop. Gan ranh thong dung la loai pho bién nhat,
dwoc dung sém nhat, ner ganranh hinh thang doc hodc hinh rang cua thu'o'ng thay trén cac
lop 0 to buyt, ching c6 thé khir tleng On, cho nén con goi la "gdn ranh khong tleng Gan ranh
viét da dung cho cac 6 t6 chay trén nhu'ng vung dat hoang da duwong xau, 10p to, cac gan ranh c6
ranh sdu va rong, khi xe chay banh xe kho bi ket s6i da va bi quay tron (patlne) dac biét dwoc
st dung cho cac may kéo va xe can cau doi hoi cé luc kéo va lwec bam dat cao. Banh xe c6 gan
ranh két hop vira co thé dung trén nhiing mat dwong clirng va nerng con dwong day soi cat,
vilra c6 thé dung trén nhitng mat dwong x6p, bun ldy va bang tuyet Vi tinh hinh dia hinh phtc
tap va chat lurong mat duong chénh léch nhau nhidu nhw nwérc ta, loai gan ranh két hop nay c6
gia tri str dung dac biét cta no.

Tw khoa: Bdnh xe 6 t6; Gan banh xe

29. Tai sao may kéo lai c6 banh truwdc nho



banh sau to

No6i chung 6 t6 déu c6 b6n banh bang nhau. May kéo ciing c6 bén banh, nhung that ki la 13 hai
banh sau to, hai banh trwéc nho. Tai sao thé?

Ly do la, banh trwéc cia may kéo chu yeu dung dé dan huong, cho nén goi la banh dan
huong, néu ché tao banh trudc vira to vira cao, thi khi nguoi lai cho may chuyen hudng, quay
vong, dé khic phuc lwc can cia banh xe sé phal hao ton rat nhiéu stc luc, hon nita diéu khién
cling khong linh hoat May keéo thuong lam viéc trén dong rudng, ma chat dat o dong rudng thi
mém x0Op va lai map mo, gap ghenh néu banh trudc vira cao vira to, thi lwc can cia mit dat doi
vé&i né sé 1on, nhw vay, may kéo sé& hao phi rat nhiéu dong luc mot cach vo ich.

Banh sau cia may kéo la banh dan dong. Tirc 1a dong lyc cua dong co truc tiép truyen cho
banh sau, trong lwong dat 1én cta no cling 16n hon banh trwdc. Khi may keo lam viéc & dong
rudng, conludn ludn keo theo may nong nghiép nhuw may gieo hat, may ciy, may cay, v.v. Cac
loai may ché tao bang sat thep nay khi mac vao may kéo, mot phan trong lwong cua chung sé
chuyen dich sang may kéo. Ban than may kéo rat nang, bay gio lai thém ganh nang nira, trong
tam toan may sé roi vao banh sau cia may kéo. Trong truong hop do, néu banh sau ciing to
bang banh trwéec, thi banh sau chiu trong lwong 1on hon banh truéc nhleu no sé bi lun sau vao
gitra ddm rudng. Banh sau lam to "hon, thi dién tiép xuc voi mat dat sé 1on, khlen cho trong
luong tac dung 1én mot don vi dién tich sé nho di, nhw vay trong lugng binh quan dat 1én banh
xe trwdc va banh xe sau clua may kéo méi khong chénh léch nhau qua lén. Pvong nhlen Kkhi
banh sau do to hon, thi luc can cda né phai chiu cling tang 1én, tuy nhién, d6 la do yéu cauve

"trach nhiém" ma né phai ganh chiu.

Ngoai ra, so voi nhiing 6 t6 cung cong sult, téc d0 cua may kéo khong doi hoi phai cao, thay
vao do la can lay lwc kéo 1om. Do dé, cung mot vat nang nhw nhau, 6 t6 khong kéo duorc, nhlrng
may kéo cung cong suit lai kéo du'o'c

Twr khoa: Mdy kéo; Banh dinh hwé'ng; Banh kéo; Luc kéo
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30. Tai sao banh truwdc 6 to phai nghiéng ra
\ =
ngoai?
Trong 3 4n twong cla chung ta, cac banh xe 6 td van lap thang (dtng va vudng goc voi mat
phang nam ngang. Nhung thurc ra thi mat phang thang dirng cta banh truwdc hoi nghleng ra

ngoai, hoi hoi giong nhu hinh chit "V", hon nita, tai trong cang lén, thi géc nghiéng cang lém,
noi chung khoang 10. Tai sao vay?

Tac dyng nghiéng ra ngoai cla banh trwdc 1a nham nang cao sy an toan chay xe khi banh xe
quay. Noi vé su chuyen dong tuong doi gitra cac chi tiét, néi chung lap rap can chira mot khe
hé& nhat dinh. Do vay gitramoay o va vong bi cia banh xe va cac bé mat chuyén dong tuong ho
khac, déu c6 khe hd 1ap rap, cac khe hé d6 dnh hwdng dén swlam viéc binh thwdng ctia banh xe
truorc.

Né&u 6 td chay khong thi banh xe vira nam vudng goc véi mit dwong, con khi xe chd day hang,



thi cac khe ho bi triét tiéu. Cau xe cling bi chiu trong lwgng cua hang hoa ma bi bi€n dang cong,
odn xudng, diéu dé cé thé lam cho banh xe von vuéng goc voi mat duong lai bi nghiéng veé phia
trong. Banh xe nghiéng vé phia trong s€ lam tang ngoai lwc tac dong 1én cau xe va dai 6c ham
banh xe, do d6 rut ngan tuoi tho, trong trudng hop nghiém trong c6 thé lam hong dai & dc ham,
lam cho banh xe long ra rat nguy hiém. Ngoai ra, banh xe khi lan trén dwong sé xudt hién hlen
tuong truot twon d01 néu nghiéng vé bén trong, lop sé bi mon nhanh chong. Vi vay, dé tranh
viéc banh truedc cua 6 té nghiéng ve phia trong gay nén hau qua nguy hiém, khi ldp banh xe can
phal chtra san géc nghiéng ngoai, lam cho xe khi ch® day tai, banh xe va mat duwong gan vudng
gdc voi nhau.

Ngoai ra, mat duvong giao thong trong dwong phd déu c6 hinh cong vong 1én & gitra, bAnh
trwoc cua 0 to nghiéng ra ngoai va vdn tiép hop khop voi mat duong, do do ludn ludn gitk duoc
do thang goc clia banh xe véi mit duong, c6 duoc strc bAm mat duwdng lén nhat.

Tw khéa: Bdnh truwdc 6 t6 nghiéng ra ngoai



31. Tai sao dai 6c him banh xe & bén phai va
bén trai lai c6 ren nguwoc nhau?

Néu chingtachay, sé thay phia bén ngoai cua banh xe, theo chiéu ctia chu vi hinh tron, c6
nhiing dai 6¢ cach déu nhau, cac banh xe ctia 6 t6 chinh E dya vao nhitng dai 6 Sc d6 dé bit vao
cau trudc va cau sau xe. Thong thuong, ching ta van quen voi dai oc van chdt theo chiéu phai.
Nhung dai 6¢ & banh 6 t6 lai rat ddc biet, néu ta lay chiéu cta dau xe 1am phia trudec, ta sé thay
banh xe bén trai, dung dai 6¢ hdm c6 ren trai, con banh xe bén phai thi dung dai 6¢c him c6 ren
phai. Tai sao vay?

Sw thure thoi ky moi ra dot, cac dai & oc dung cho banh xe phai va trai 6 t6 khong c6 sy phan
biét chat ché nao, bdi vi lic d6 téc dd 6 t6 con cham, 6 t6 con la mot phuwong tién di la1 thoi
thu'o'ng Veé sau, di doi véi sy phat trién nhanh chong cuia cong nghlep chétao 6 td, tdc dod 6 to
cang nhanh, thi sw c6 vé banh xe bi long ra trong qua trinh xe chay Xay ra thudng xuyén. Qua
phan tich, ngudi ta phat hién ra nguyén nhan ctia sw c6 la do cac dai 6c ham banh xe bi long,
lam cho banh xe bi long ra. Thé nhung tai sao cac dai ¢ ham lai bi 16ng?

Chung ta hdy lam mot thi nghiém nho: hdy deo moét cai vong nho vao ngon tay tro cta ban
tay phai cua ban, sau do6 ban quay lién tuc tay phai, ban sé& thay cai vong trén ngon tay tré cung
khong ngung quay quanh ngon tay. Lic nay néu ban dot nhién durng tay lai, thi cai vong khong
dimg ngay ma tiép tuc quay mot lic theo chidu quay ban dau roi méi dung lai, d6 1a do quan
tinh

Pai 6c hdm va sw quay cua banh xe noi trén ciing theo nguyén ly d6. Nguyén nhan la, khi
banh xe dang quay vo1i tdc d6 cao bong nhién dirng lai, thi dai 0c hdm trén banh xe ciing sinh ra
quan tinh tiép tuc chuyen dong, khién cho dai 6c quay thém mot it nira theo chiéu quay ban
dau. Luc nay néu chiéu van cta cac dai 6 dc cung vi chiéu quay, thi dai @ dc cang siét vao cang
chat, trai lai, néu chiéu van cta dai 6¢ nguoc chiéu véi chiéu quay ctia banh xe, thi khi phanh
xe cap toc, dai 6¢ sé c6 sw16ng nhe ctt dan dan nhw vay, dai 6 ocluonluénbi' long do sé khong
con siét chat nira. Cudi cung dai 6 Ocsé long ra gay nén sy c6. Vi trong qua trinh 6 to tién Ién,
chiéu quay do quan tinh san sinh ra d6i v&i hai banh xe phai va trai khac nhau nén banh xe
phai dung dai 6¢ ham c6 ren phai, con banh xe bén trai thi dung ren trai. Nhuw vay moi c6 thé
lam cho dai 6c ham cang ngay cang siét chat, tranh dwoc méi nguy hiém do banh xe bi long ra.

T khoda: Bdnh xe; Oc ¢ ' dinh; Hwdng xoay.

32. Tai sao dén pha 6 t6 phai lap kinh khuéch
tan co gan ngang va doc?

Ban da dung den pin bao gi¢ chwa? Phia trudc den pin c6 mot tdm kinh phang. Ban di chd y

den dén pha 6 0 té chwa? Pen pha 0 tb cling c6 mot tAm kinh & trwde den, nhung khac véi kinh
ctia dén pin, & trén mat kinh c¢6 nhitng gan ngang va doc, goi la kinh khuéch tan. Tai sao thé?

Trong dém toi, ban hiy bAm dén pin quan sat xem, chum anh sang hep va thang Lac nay doi
voinguoi di dem tat nhién la rat co ich, nhung déi véi mot chiéc 6 to ‘dang chay voi van toc
nhanh ma noi, phu'o'ng thirc chiéu sang nhuw vay lai 4n chita nhitng méi nguy hiém rat ién.



Thuc té 1a, chim &4nh sang hep va ngdn ro gidi han. Tuy c6 thé lam cho nguoi ta nhin thay ro
phia truorc, nhu*ng hau nhw khong thay gi & bén dwong, dieu d6 khién cho viéc quan sat duong
sa rat kho khan. Hon nira, cho sing thi sang choang choang, chd t6i thi t8i mo mo, sw doi
nghich bén sang bén t5i d6 con lam cho nguwoi lai bi hoa mat, dac biét la khi 6 to b1 rung xoc, vi
cho sanglién tuc thay déi vi tri nhanh chéng, ngwoi lai muon thich nghi véi su thay déi khong
ngirng cta tinh hinh chiéu sang dé, thi giac sé rat mét moi. Do do, dén pha 6 t6 khong thé dung
phwong thikc chiéu sdng nhw den pin.

Cac den pha 6 t6 hién nay, luc dau thi dung loai bong den mo, thong qua sy tang cuong do
khuéch tan anh sang jlam yéu tac dung hoa mat cua anh sang den khién cho nguoi lai co thé
phan biét r6 rang quang canh chung quanh, nhu cac dwong nhanh ré trai ré phai, cay um tum,
meép duong v.v. Vé sau lai c6 ngudi dung kinh mo lap trwoc den co mirc do khuéch tan 4nh
sang twong tu dé thay cho béng dén mo. Tuy nhién tac dung khuech tan cua bong den mo va
kinh mo khong nhiing phat sinh ¢ bén canh va phia truéc xe, ma con phat sinh ra ca bén trén
xe, do d6 cé nhiéu chum dnh sang lam ton hao mot cach lang phi. Dung kinh khuéch tan anh
sang c6 cac gan ngang doc thi c6 thé khic phuc nhwoc diém do.

Loai kinh khuéch tan 4nh 'sang nay, thuc chatla mét t6 hop cac thau kinh va lang kinh, né cé
tac dung lam khic xa anh sang r6i phan tan theo nhu*ng phuong hudng can thiét. Cho nén, sau
khi cac 6 t6 hién dai lap loai kinh nay, dén pha 6 t6 c6 thé chi€u sang mét cach déu ddn va ém
diu dworng sa va canh vat hai bén dudng. Ngoai ra, loai kich khuech tan anh sang nay con co thé
1am cho mdt phan 4nh  sang khuc xa hoi léch sang hai bén va phia trén mot chut dé chiéu sang
cac bién bao hiéu va cot cay s6 v.v.

Mot tAm kinh dén pha khong cé gi 1a ndi bat, lai c6 tic dung quan trong nhw vay dé!
Tw khoéa: Pen pha; Kinh khuéch tdn

. 2 ’ ’ A A . <
33. Tai sao cwa kinh trwdc xe 0 to lai lap
LA
nghiéng?
T6c d6 phat trién cta 6 to hién dai that phi thuong, cho du hinh dang bén ngoai hay két cu
bén trong, tham chi vat liéu, nhién liéu va cong nang cua xe ciing déu co  nhitng bién doi cuc ky
nhanh chong trong mot thoi gian rat ngan Tuy nhién, khong biét ban c6 déy y khong, cho duo

t6 c6 thay doi nhw thé ndo, thi khi Iap ctra kinh trwdc 6 t6, bén trén bao gid cling nghiéng ra
phia sau mo6t géc nhat dlnh Tai sao nhw vay?

Kinh trudc 6 to lap nghiéng nhu vay co rdt nhiéu diéu loi. Thit nhat, kiéu lap nhuw thé nay lam
cho ve dang 6 t6 thém dep, c6 goc luon déu, khong udn gap. Thir hai trong qua trinh 6 t6 chay
1én phia truwéc sé gap strc can 1on ctia khong khi, ctra kinh trwérc cda 6 t6 lap nghiéng vé phia



sau sé lam cho luong khong khi tir phia d01 dién "de dang” ludt qua phia trén tdm kinh. Do d6,
13p kinh nghiéng nham muc dich lam giam Iwc can cia khong khi, dieu do la mot bo phan hop
thanh d&i véi hwéng phat trién theo dang hinh giot nwéc ctia 6 to.

Tuy nhién, nguyén nhan quan trong hon cua viéc lap nghiéng kinh trudc 6 t6 la dé bao dam
chay xe an toan. Chac chin ban cé thé hiéu biét nhw thé nay. Buoi t6i khi ban di 6 t6 buyt, néu
ban nhin qua cac ctra kinh hai bén dé nhin ra ngoai, néu bén trong xe sang hon, thi canh vat
bén trong xe sé hinh thanh do anh rat ro trén kinh, do anh dé sé chong lén cac canh vat o bén
ngoai, thuong gy cho ngudi ta ao giac kho phan blet bén trong va bén ngoai. Luc nay ctra kinh
giong nhw mot tam guong trong sudt. Néu ctra kinh truéc 6 t6 cling 13p thang ding, thi 4o anh
trong 6 to sé phan anh vao ctra kinh do6, n6 chong chéo hon hop vé1 hinh anh canh vat bén
ngoai, nhu vay sé lam nhiéu loan thi gidc ctia nguoi 1ai xe khi quan sat tinh hinh duong sa, xe
cO va nguoi di dwong, rat dé gay ra tai nan giao thong.

Vay thi, tai sao sau khi de nghiéng kinh trudc mot goc nhit dinh lai c6 thé tranh dugc sw gay
nhidu dsi voi thi giac? Nguyén do I3, canh vat & phla trude xe 1a do tia sang chiéu xuyén qua
tdm kinh ro6i roi vao mat nguoi lai, con ao anh cua canh vat trong xe thi nguoi 1ai nhin thay do
tia sang bi phan xa qua tdm kinh. Do vay, khi tam kinh dit trwédc xe nghiéng di, anh sang chiéu
xuyén qua khong thay doi, trai lai, 4o anh cta canh vat bén trong xe do kinh phan xa lai thi bi
l1éch xuong phia trwéc tim nhin cia nguwoi 14i, do d6 sé an toan hon cho viéc chay xe.

T khéa: Kinh trwéc; Ao dnh

? N N

34. Tai sao den pha ch6ng swong mu cua o to
lai co anh sang mau vang?

Swong day dac la mot tré ngai lon cho viéc giao thong bang xe c0. Khi 6 to gap swong mu
thudng phal bat den pha chong swong mu ¢ trudc xe, den sé phat ra anh sang mau vang choi
loi d€ m& dtrcrng, vira chiéu sang doan dwong ¢ phia trudrc, dong thoi chi ré vi tri cia minh,
lam cho xe cd va ngudi di bd & phia truéc O thé nhin thay xe qua lép swong mu day dac,
nhanh chéng nhwdong tranh, dé phong sw c¢d va quét cé thé phat sinh.

Anh sang do dén pha chong swong mu phatra c6 mau vang, diéu d6 dwoc cac nha khoa hoc
sau khi dd nghién ctru ky cang va cho la tot nhat. Tai sao khong dung mau dé noi bat hon. Vi
anh sang loai den nay c6 tac dung khuéch tdn, méi c6 thé lam cho chum tia L sang phan b0 phia
trwoc voi mot dién tich rong nhat, khién cho nguoi lai xe vira co thé nhin ré muc tiéu lai khong
cam thay choi mat Ma cuong do khuéch tan cua anh sang vang lai gap nam lan so véi mau do.
Do do de thay rang, dung 4nh sang vang cho dén pha ch6ng swong mu thi hiéu qua cao hon
nhiéu so v&i anh sang do.

Mau vang khéng chi dung cho den pha ch6ng swong mu trén 6 to. (' cac nga tw dwong ph6
vao dém khuya, nguwoi di bo thua thot, den tin hiéu giao thong chi c6 mot ngon den mau vang
phatra anh sang nhap nhay khong ngurng, gitp nguoi lai trong dém khuya c6 thé nhin thay ttr
xa, Kip thoi gidm toc dd, an toan 1ai qua nga tu.

C6 nguwoi hoi, trong quang phdé anh sang, d6 khuéch tan clia mau xanh da troi, xanh 14 ciy va
tim khong lon hon mau vang hay sao? Tai sao lai nhit thi€t dung mau vang cho dén pha chong
suong mu. Nguyén do 1a anh sang mau xanh 14 cay twrlau da dwoc dung lam tin hiéu "an toan”

'cO thé thong qua” roi, con nhw mau xanh da troi va mau tim, tuy rang buéc song cua chung
deu rat ngan, do khuéch tan kha 1én, nhung chiing co mot nhu'crc diém la mau sac toi, hon nira
mau sic clia ching rat gan glong voi mau sac bau troi lic rang dong, budi hoang hon va khi
trod ram, ma swong mu lai rat hay xdy ra vao nhiing lic d6. Trong nhiing truong hop a ay néu
dung 4nh sang mau xanh da tréi hodic mau tim rd rang 1a khong phi hop véi yéu cau ve tidu
chi tin hiéu.

Tw khéa: Pen chéng swong miui; Anh sdng vang; Tdc dung tdn xa



35. Tai sao mua dong khoi dong 6 t6 kho hon?
Vé mua dong, khi khoi dong 6 t6 thuong cian c6 mot thoi gian lam nong may, sau d6 moi co

thé chay binh thwdong. C6 khi, 6 t6 buyt sau khi dirng xe, khi khéi dong lai, thudng may khong
no dwoc. Tai sao nhw vay?

Chung ta déu cé cam giac nhuw thé nay: Vé mua dong nhiét do xudng thap, da thit clia ta cang
ra, cac khop cling khong linh hoat. Luc nay, néu muén hoat dong thé thao, thu’ong phai khoi
dong than thé truwdc, sau doméico thé bugc vao cude dua tranh cang thang Vé mua dong, 6 t6
cling nhu co thé con nguwdi vay, can phai c6 mot qua trinh "ham néng".

0 t6 1a mot loai xe may moc, bo phan cua n6 dwoc boi tron bang dau nhon, ma cac chatléng
déu c6 dic tinh 1a khi gap nong thi né ra, gap lanh th1 co lai, ddu nhon ciing vay. Muia dong deén,
dau nhon gip lanh dinh ket lai, hiéu qua boi tron giam di rat nhiéu, dleu do khién cho dong co
6 t6 khéi dong, luc can cac chi tiét, b phan tdang lén, rat khé dat dwgc s6 vong quay can thlet
dé khéi dong. Hon nita, & nhiét do thap, xang la nh1en liéu dung cho dong co, tinh béc hoi cta
no cling kém di, toc do lwu thong cta chit khi trong ong hoi cham lai, [am cho hdn hop khi
khong dat duoc nong dd dé c6 thé boc chay, do vay, 6 to khdi dong khé khan. Ngoai ra, ac quy
1a thiét bi cung cap dién cho 6 6, dung dich dién phan ctia n6 sé c6 dé nhon 1én do troi lanh
gia, dién tré do d6 ma tanglén, dlen ap giam xuéng ro rét, khién cho dong co khong c6 dt cong
suat can thiét, do d6 ma dong co khé khéi dong.

B&i vy, vé mua dong, viéc kh&i dong 6 to can ¢ mot qua trinh dw nhiét cho dong co. Chon

dung loai dau nhon va xang chat lwong cao, c6 thé cai thién tinh hinh bi "nhiém lanh" ctia dong
co khi khéi dong.

Twr khoa: Khéidong 6 to; Thoi gian néng mdy

36. Tai sao dang sau 0 t0 co keo theo mot cai
"dudi sat"?

Trén dwong cai, ban co thé phat hién cd nhiéu 6 t6 kéo 18 trén mat dat mot cai xich sat & phia
sau. Co phai vi nguo1i lai c6 tinh de xich sat thong xuong khong kéo 1én chang'? Tuy nhién, mot
s6 xe con & dang sau dudi cling c6 mot thanh sat ngin, khi xe chay thanh sat ludn tiép xic véi
mat dit. Nguyén do vi sao?

Trong cudc séng, chan chan ban khong laldm gl doi véi hién twong tinh dién: Mua dong khi
mic 4o len, thudng nghe thay t1eng kéu "let xet" nhé nhe, theo d6 1a trén 4o len c6 nhitng tia
Itra nhé; Mua he, mot sé 4o quan binh thwong cé thé bam chat vao nguoi khong kéo ra duworc.
P6 1a do hién twong tinh dién gay nén.

No6i chung, tinh dién khong gay nguy hai g1 dén co thé ngwoi. Nhung doi véi 6 to chay nhanh
trén dwong thi tinh dién 1d mot méi nguy hiém tiém tang, nhat 1a nhitng xe xitéc chd xang dau
dé chay.

Hién twong tinh dién ¢ 6 t6 c6 nguyén nhan tir ddu? Nguyén nhan thi c6 rat nhiéu, vi du nhw
6 t6 khi chay nhanh than xe ma sat véi khong khi c6 thé san sinh ra tinh dién; nhw ma sat giita



ong xa cua dong co voi khi thai thoat ra voi toc do nhanh ciing c6 thé sinh ra tinh dién; déi véi
cac 6 to xitéc cho xang dau, swma sat va va dap gitta xang dau véi thanh xe bang kim loal voi
dwong dng, sé san sinhra nhidu I tinh dién. Tuy nhién, 16p cao su ctia 6 t6 lai cach dién, nén
tinh dién do 6 t6 san sinh ra ma khong truyén xuong dat duoc, sé lJam cho than xe tich dlen
ngay cang nhiéu. Khi cic dién tich tinh tich lai d€n m6t mic do nao do, thi dién ap gitra xe va
cac vat thé lan can co thé dat dén hang ngan von (dlen ap dan dung thlrong 13220 V). béi voi
dién ap cao nhuw vay, rat c6 thé danh thiing moi chat trung gian, do do6 san sinh ra tia Itra vi
phéng dién, diéu do 1a hét sttc nguy hiém déi véi 6 t6 khi phong nhanh.

Tl khéa: Tinh dién, Thanh sat tiép ddt

37. Tai sao 6 t6 khi chay phai han ché toc do?

Nam 1885, mot ngwoi burc da che tao chiéc 6 td bon ky chay bang dong co dot trong dau tién
trén thé gidi. Suot qua trinh lich str phat trién hon 100 ndm nay, viéc thlet ké ché tao 0 to déu
lu6n luén lay viéc theo dudi téc do cao lam muc dich. Viéc phan chia cac dwong cao toc va toc
do6 thap cho 6 t6 & cac thanh pho hién dai va xay dung duwong trén khong, cling nham muc dich
phat huy day dd tinh ning cao t6c noi tai clia 6 td.

Tuy nhién, toc dd cta 6 td c6 thé tang nhanh mét cdch khéng han ché dwoc khong?

0 t6 duorc coi la phuong tién giao thong nhanh ¢ trén bg, né dwa vao luc ma sat gitra banh xe
va mat dlrcmg de day 6 t6 tién Ién. O t6 dwa vao trong hmng ban than né lam tang lic ma sat
dé6i véi mat dat, néu 6 to tach khoi sw tlep xuc v&i mat dat thi sé khong dleu khién dwoc, rat
nguy hiém. Khi 6 td chay voi téc dd cao, vi swdoi luu cia khong khi dd san sinh ra mot lch
nang déi voi 6 to, 6 t6 cang chay nhanh, lwc nang cang lén, luc nang cang lon, cang dé dang lam
tang kha ndng 6 to tach roi khoi mat dat, trong khi trong lu‘o'ng cua o to khong the khac phuc
dwoc lwc nang, thi s€ xay ra hién twong lat xe. Do dd, han ché toc dd xe 1a mét bién phap can
thiét.

Cac nwée trén thé gio1 quy dinh han ché toc do xe khac nhau. Nuoc Dirc la mot trong so it
nwéc khong han ché téc do xe, nhlrng chuyén huong va phanh gap & toc dd cao van bi coi la vi
pham luat 1€ giao thong. Cac nuwédc cho phép tdc dd 6 td cao nhat 130 km/h 1a Phap, 4o, Thuy Si,
téc dd cao nhat 120 km /h c6 Bungari, Nam Tu, Phan Lan, Bi, Luychxdmbua, Tay Ban Nha Bo
Pao Nha; tdc dd cao nhat 110 km /h c6 Nhat Ban, Hunggari, Hy Lap, ban Mach, Ha Lan; toc do
cao nhat 90 km/h c6 Rumani, Tho Nhi Ky, Na Uy, v.v. My 1a nuéc c6 tai nan 6 to nhiéu nhat nén
quy dinh t6c d6 cao nhatla 88 km /h.

Ngoai ra, Phap va Hunggari con c6 quy dinh doi véi nhitng nguoi 1ai xe mo1 (nhan bang lai
chwa day hai nam) toc do6 xe trén cac tuyén duwong chinh khong qua 80 km/h. Con ¢ Thuy Si, &
nhitng khu dan cw, 6 t6 khong dwoc virot qua 50 km/h, trén cac duong chinh trong thanh pho
cho phép dat dén 60 km/h.

O Trung Qudc quy dinh toc do xe trén duong cao toc thuong khong dwoc qua 120 km/h.
Piéu thd vi 13, trén dudng cao toc, con cé sw han ché doi véi toc do thap nhat, n6i chung khong
duoc thap hon 50 km/h. Nhu vy la de ngdn ngtra mot sb xe co toc do qua cham chay trén
duong cao tdc, anh hwdng dén téc dd giao thong binh thudng cda xe co.

Tw khoéa: Téc db xe; Giéi han téc do

38. Cac chir cai va cac con so & loai hinh xe thé
hién y nghia gi1?
KE tir chiéc xe diu tién ra doi, sw phat trién cta 0 td da cé téi hang tram nam lich str. D€ thoa

man cac cong dung khac nhau, cac loai hinh xe ciing:: xuat hién sw khac nhau rat 16m, dong thoi
cling vi thé ma da san sinh ra nhwng ma xe khong gidng nhau. Chi néi vé xe hoi nhé da cé rat



nhiéu loai nhw Mercedes-Benz 200, Mercedes-Benz 500, Santana nam 2000, Mercedes-Benz
560 SEC, Toyota 4500GT, Ferrari 348... Chit cai va con s0 trong cac ma xe nay thé hién y nghia
gi?

Nhin chung, cdc ma xe duoc cau thanh tir nhitng ma hiéu sau day, xép theo thit ty la: Ma hiéu
tén nha may, ma hiéu loai hinh xe, m4 hiéu tham s& chinh, ma hiéu thi tw san xuit, ma h1eu tw

dinh ctia nha may. P6i véi cac xe chuyen dung, trong thir twv ma hiéu, ma hiéu tw dlnh clia nha
may dirng trwdc, ngodi ra con thém mdt ma hiéu phan loai xe.

O Trung Qudc,, ma hiéu loai hifnhxe lan lwot 1a: Xe tai 1a 1, xe viét da 1a 2, xe twbdc d&r1a 3,
xe romooc la 4, xe chuyén dung 13 5, xe khach 13 6, xehoila 7. Vay thi thé nao la ma hiéu tham
s6 chinh?V&i cac loai hifnhxe khac nhau y nghia cia md hiéu tham s6 chinh cling khéng giéng
nhau. Chang han, ma hiéu tham sd chinh clia xe chd hang, xe viét d3, xe tw boc do, xe romooc,
xe chuyén dung thé hlee]ntoorng tai trong (tin), trong do tong tai trong ciia xe romooc bao
gbm tai trong lon nhat trén romooc; ma hiéu tham s6 chinh cua xe khach thé hién do dai xe
(mét); ma hiéu tham s6 chinh ctia xe hoi thé hién thai lwong cta dong co (lit).

Lay xe Cat Pho B]212 lam vi du, “BJ thé hién Cong ti httu han 6 t6 Cat Pho Bac Kinh, 2 thé hién
xe viét di, 1 thé hién tai trong dwéi 1 tan (thuc téla 0,6 tan) 2 thé hién san pham thé hé hai.
Lai nhw xe ché hang EQ1091, “EQ theé hién Cong ti che tao 0 t6 Dong Nhi, 1 thé hién xe ché&
hang, 09 thé hién tai trong khodng 9 tan, 1 thé hién san pham thé hé mét.

Ma hiéu phan loai xe chuyén dung thuong duoc ciu thanh tlr 3 chir cai, chir cai thir nhat la
m3 hiéu dic trung két cau, nhu xe toala X, xe goongla G, xe tw boc d& chuyen dungla Z, xe cau
la ], xe c6 mui che la C, xe c6 két ciu dac ching la T; hai chira cai sau 1a ma hiéu dac trung cong
dung cta chdng.

Lay xe ché bia SQ5090CGY san xuat tai Nha may ché tao 6 t6 Thach Gia Trang lam vi duy, “SQ
the hién nha may ché tao xe nay, 5 thé h1en xe chuyen dung, 090 thé hién tdng tai trong 9 tan
va san pham thé hé mot, “G thé hién xe goong, “SY thé hién thuc pham dang long. Nhu vay, néu
da biét dwoc ma h1eu clla mot chlec xe, thi ban sé& c6 thé hiéu duwoc vé dai thé vé ngoai, chirc
ning va cong dung ctia chiéc xe ay.

Ham nghia cua cac chit cai va con s6 & cacloai xe hoi nuwéc ngoai thwong khong giéng nhau,
c6 con so chi thai lwong cua dong co, nhw 2.0, 2. 6,2.8.. , thé hién thai lwong cua dong co lan
lwotla 2.0, 2.6, 2.8 lit, con cac s6 323,929, 264...  ma hleu xe cua cac cong ti Mazda, Peugeot,
Volvo 14 chi ma héa. Ngoa1 ra, cac chir cai trong ma hiéu c¢ khi chi mirc do sang trong ctia noi
that xe nhu GL, GLS, SGL...; c6 khi chi mirc d6 cuong héa clia dong co, nhw Turbo chi tang ap
tuabin dong co, SEL thé h1en phun dau diéu khién dién t...

Tw khoéa: Loai hinh xe; Md hiéu xe

39. Tai sao trén 0 to c6 nhiéu den dén thé?

Puong pho tap nap, xe cd di lai nhw mac clri khong ngung nghi. Khong biét ban c6 chuy
kKhong, trén tat cacacloai 6 to 16n nho, dang truoc dang sau déu co 13p rat nh1eu den. Nhiing
chiéc dén 6 to ay c6 cai 16m, cai nhé, cai tron, cai vudng, c6 cai lai vira det vira dai, ngay ca kinh
den 6 t6 cling mudn hinh mudn dang, anh dén nhap nhay cling rat khac nhau. Trén 8 t6 vi sao
lai phai lap nhiéu dén nhw vay? Chang I& ching déu c6 cong dung sao?

\§ cong dung cua cac loai den trén 6 to, thiéu mot cdi ciling khong duoc. Truoc tién ching ta
s& thit xem mat truédc xe. Hai chiéc dén kha 1én 1a den pha, chti yéu duoc dung dé chiéu sang
mat dwdng phia trudc khi lai ban dém. Pén pha thuong chia thanh hai giong, co thé diéu khién
bang tay. Mot loai 1a vién quang, tia sang rdt manh, c6 the chleu sang trong pham vi may chuc
met phia trudc; mot loai la chong quang mat, tia sang yéu va chiéu xudng dudi, loai den pha
nay khong lam cho 14i xe dsi dién bi quang mat. Néu nhw phia d6i dién cd xe lai to1i, thi phai bat
hai den nho ¢ bén canh, hai den nhd nay goi la den do rong, dung dé bao cho doi phu*crng blet
Xe clia toi rong chirng nao. Pang trudc 6 td con cb hai déen vang nhé - dén xinhan, dén sang vé



huwdéng bén nao thi cho biét xe sdp ré vé hwdng bén ay. Gap phai troi swong mu, dé xe di dwoc
an toan, con phai bat ca hai den mu mau vang.

Tinh trang den & mat sau xe cling gan glong véi mat trudc xe, hai dén chiéu sang duoc dung
khi quay xe luc troi tot, hai dén do rong va hai dén xinhan cling dwoc dung dé thé hién do rong
clia Xe va xe & ré vé bén nao. Diém khac véi mat trwde xe 1a mat sau xe khong c6 dén mi,
nhung lai c6 thém hai den do goi la den phanh. Khiné nhap nhay thi chu‘ng nhu c6 y bao: “Toi
sap phanh xe day!. O t6 14i trén dwong cao tdc con c6 mot dén hiu cao, né cé thé nhac nhé cho
xe & dang sau luu y.

Ngoaira, & cho bién treo bién mdt sau xe con c6 mot dén bién xe, khi can thiét, bat den bién
xe lén thi ngay ca ban dém ciling c6 the nhin ré dwoc cac chir cai va con so trén bién xe. Trén 6
to con c6 bon den nhay kep dung khi ing ctru, mat truéc mdt sau moi mat c6 hai den. ben nhay
kep binh thuong rat it st dung, chi khi 6 to phat sinh sw c6 trén duong thi bén dén nhay kép
nay moi nhip nhay lién tuc, dé nhic nhé cac xe qua lai lwu y: & day c6 mot chiéc xe dang dwoc
stra chira hoadc dang doi stra chira.

Tw khoa: Pen xe 6 td

40. Tai sao co loai 0 to khong co tay lai lai co
thé chuyen dong hwéng binh thuong7

Moi nguoi déu biét rang 0 t6 dwoc diéu khién chuyén huwéng thong qua tay 1ai. Khi quay tay
14i theo chiéu kim dong ho thi 6 té quay sang phai, khi quay tay lai quay nguoc chiéu kim dong
ho thi 6 té6 quay sang trai. Khi tay li c6 truc trac ta sé khong thé diéu khién dwoc phuwong
hwéng.

Tuy nhién, nguoi ta da nghién ctru ché tao mot loai 6 t6 khong c6 tay lai, diéu d6 nghe ra c6
vé ky la: O t6 khong c6 tay lai thi 1ai nhw thé nao?

Mot so nha may san Xult 6 to, che tao mot loai 6 t6 dung can diéu khién thay cho  tay lai. Loai
0 t0 nay st dung ki thuat dién tir va ky thuat hang khong moi nhat. Khi lai xe, chi can kéo can
diéu khién thi bo truyén cdm, mach dién t va may tang ap ddu v.v. sé bat dau lam viéc, do do
lam dan dong banh Xe. Trong qua trinh xe chay, ngwoi lai chi can dat tay lén can didu khién &
bén canh ghe ng01 thi co the diéu khién xe mot cach dé& dang, cho du c6 chay duong xa cling
khong c6 cdm giac mét mai. bé dé phong truong hop khong diéu khién dwoc phuong huong,
trén 6 t6 thwong trang bi hai hé thong hoan toan doc lap voi nhau, mot hé thong khong diéu
khién dwoec, thi hé thong thir hai s& tw dong hoat dong, thay thé diéu khién. Hé thong may tinh
trang bi trén 6 t6 c6 thé phan anh t1nh trang van hanh cia xe mot cach chinh xac va ré rang,
con hinh thttc 14i xe theo kiéu dung can diéu khién 1a "hoc theo" cach lai cia may bay, du 1 tién
1én, lui lai hay quay vong, déu hét sirc tién loi.

Loai 6 t6 khong co tay 1ai hién dang o trong giai doan thtr nghiém, nhung vi 6 t6 khong co tay
14i ma can diédu khién lai & bén canh ghé ngdi, nén khoang khong gian trong loai 6 t6 twong lai
nay rat rong rii, thoai mai.

Tt khéa: Tay ldi; Cdn diéu khién



41.Tai sao den sau cua xe dap khong c6 bong
dén ma lai c6 thé lap lanh anh sang?

Trén cai chan bun dang sau xe dap c6 mot déen mau do hodc mau da cam. Diéu thi vi la bén
trong den khong c6 bong den, nhung khi nhin vao ta lai thay 1dp lanh 4nh sdng, nhit 1a vao ban
dém, &nh sdng cua n6 cang ro. Tai sao vay?

Ngay tirnam 30 cua thé ky XX, xe dap da tr¢ thanh phuong tién giao thong thoi thuong o
mot vo vung thanh thi. Tuy nhién, vao ban dém, xe dap di di lai lai khap dau dwong ngo pho da
gay nén nhiéu phlen todi cho 6 to, s cd giao thong xay ra thvfcrng xuyén. Thé 13, Chinh phu Anh
da yéu cau cac nha san xuat xe dap can phai lip dén chiéu sang va kinh phan quang ¢ truéc va
sau xe dap. Trong do viéc thiét ké kinh phan quang da lam cho cac nha san xuat rat dau dau,
bm vi cac kinh phang thong thuong khong the phan xa anh sang cua 6 t6 tro lai theo "dlr(yng

. Qua nhiéu Ian nghién cttu nguyén ly phan Xa cua tia sang, cudi cung nguoi ta da ché tao ra
mot co cau phan xa kha ly tudng. Bé mat clia n6 1a mot tam kinh phdng, bén trong c6 nhiédu
hinh chép, moi hinh chop c6 bamat con thang goc voinhau hop thanh, hinh thanh ba mat
phan xa anh L sang. Do 1a bo phan xa goc. Vi 3 mat phan xa cua bo phan cua bo phan xa goc
thang gbéc véi nhau, cho nén du anh sang chiéu vao mit kinh & bat cir goc do nao, thi anh sang
van phan hoi tré 1a1 theo phwong hudng ban dau mot cach "than ky", didu dé khién cho nguoi
14i 6 t6 di dang sau xe dap, du ¢ goc do nao ciing thay duoc anh sang phan xa. Hon nira, & bd
phan phan xa goc ngudi ta dung klnh mau dé hoac mau da cam, cho anh sang phan xa tro
thanh mau dé hodc mau da cam cé "strc xuyén qua’ ' rdt manh, nén cang c6 thé gdy chi y ctia thi
giac. Ngoaira, kinh phan quang mau do c6 vé dep riéng, lap dang sau nhw mot vat trang tri
cling kha tuyét diy cht!

bac tinh quang hoc ma b6 phan xa goc c6 dwoc da gy nén sy chu y ddc biét cua cac nha khoa
hoc, n6 da dwoc sw dung trong viéc tham do Vil Tru. Véi bd phan xa géc kha 16m ché tao bang
thach anh (quartz) c thé 1ap trén vé tinh nhan tao, ngoai ra con dwoc dit trén nhlrng dia diem
khac nhau cua bé Mat Trang. Khi con nguoi tw Trai bat phattia laze 1én Mt Trang, cac bd phan
xa goc do co thé phan xa cac tia sang do tro vé may phat, cac nha khoa hoc nhor d6 dé nghién
ctru Vii Tru. Do vay, c6 thé thay rang, cong dung clia bd phan xa géc nho nhé dé lai khong nho
chut nao!

Twr khoa: Pen sau xe dap; P6 phdn xa géc

42. Tai sao khi di xe dap, xe khong bi do?

Trong doi sdng, ching ta déu co6 kinh nghiém nhuw thé nay: Mot vat thé cin phal c6 ba diém
tua moi co thé binh 6n chang han nhw may chup anh co gia ba chan khi chinh phai dva vao
twong maoi khong bi do6. Khi dé xe dap hai banh trwéc va sau la hai diém twa, can phal c6 mot
diém thr ba nira - cai chin chong - m&i dirng dwoc. Tuy nhién, chiéc xe dap chi cé hai diém
twa, nhung khi chay lai khong bi d6, 1a thé nao?

Trudc khi tra 101 van dé nay, ta hay lam mot thi nghiém nho, don gian: Ta dung ngon cai va
ngon tré xoay manh dau nhon mot cai dinh mii r6i ném Ién mat ban, cai dinh c6 thé tua vao
dau nhon va quay thang dlrng trén mat ban, cho dén khi dirng lai méi dé xuong. Ta lai lay mot
dong xu, hai ngon tay kep vao déng xu r01 an nhe 1én mat ban va xoay manh dong xu cling quay
trén mat ban, cho dén khi sap dirng lai m&i d6 xudng.

Hai sy thuc d6 noi voi ching ta mot nguyén ly khoa hoc: Mot vat thé chuyen dong voi toc do
nhanh déu c6 kha ning c6 duy tri cho chiéu ctia truc quay khong d6i? Ma banh trudc va banh
sau xe dap khi chay la hai vit thé quay nhanh, nén né ciing cé kha nang nhw vay, do vy ma khi
xe dap chay khong bi dé.



Nguoi cudi trén xe dap, 6 khi co thé lam cho xe dap nghiéng vé mot bén lam mat thang
bang, lc nay chi can quay thang ghi dong, thi co thé diéu chinh dwoc vi tri banh truéc, hon
nita, nguoi ngoi trén xe cling khong nging thay doi tw thé do phan xa c6 diéu kién khién cho xe
luén & trang thai thang bang.

Khi xe dap dirng lai, banh xe khong quay nira, khong con kha nang tw dong duy tri chiéu truc
quay khong doi nita, xe dé dang do xuong. Néu khong dung chan chong ma muon chiéc xe
khong do, thi c6 thé dwa vao dong tac thang bang cla nguoi ng01 trén xe gitr cho xe dirng yén.
Cac dién vién xiéc co thé biéu dién nhleu tiét muc ddc sac ¢ trén mot chiec xe dap dung yén,
chinh 13 vi ho d4 ndm virng thanh thao cic ky xao gilr thang bang.

Tw khéa: Xe dap; Thidng bang

43. Tai sao mot so xe dap c6 thé thay doi toc
do?
Neu di xe dap trén duong, ban sé thwong gap truong hop sau: Bén canh ban ludn ludn co

ngwoi di xe dap vuot qua, s6 lan dap ban dap ctia anh ta it hon nhiéu, cho dii ban ¢4 nhdn manh
ban dap, ban ciing khong thé dudi kip anh ta ngdi ung dung trén xe. Tai sao vay?

Chung ta biét rang, ban dap xe dap lién két véi truc ciia banh sau, thong qua xich. Khi dap 1én
ban dap sé lam quay dia, do do keéo xich, xich chay | lai kéo lip 1dp & truc banh sau lam cho quay
banh xe. Vi vy, muon tang téc xe thi phal ting s6 lan dap xe, nhung nhu vay, nguoi ta di xe
cling dé mét, dac biét 1a khi di ngwoc gié hodc leo d6c, mudn xe chay nhanh thi cang mét sic
hon.

Vay thi lam thé nao dé ting tdc d6 xe, ma khong can phai tén strc dap nhanh ban dap? Cac
nha thiét ké xe dap, da nghi ra mot cach 1a: L6p lap & banh sau cang to, thi néu dap ban dap vai
s6 lan nhw nhau, s6 vong quay cua banh xe trong mot don vi thoi glan cang it hon, toc d6 quay
cang thap, lop cang nho toc d6 quay cang 1on. Do do, chi can thay doi duong kinh cua lip, thi c6
thé c6 duorc cac toc do khac nhau. Hién nay, kha nhiu xe dap dung ¢ mién nui va xe dua, déu
lap dia va lip c6 3-5 cdp banh rang co ty so du'crng kinh khac nhau, nguoi di xe c6 thé gat tay gat
& ghi dong, sé€ lam cho xich chuyén tir cap banh rang nay sang rang banh khac, voi s6 lan dap
khong doi, nhung toc do xe lai khac nhau rat nhiéu. D6 la nguyén ly bién doi ctia toc do xe dap
theo tirng cap kiéu hop so.

Xe dap c6 1ap bd phan bién dé6i téc do (dérayo), khi leo d6c hoac di ngwgc gio, chi can gat
xich sang banh rang c6 duwong kinh 16m hon, thi c6 thé gidm dwoc sttc lwe kha nhiéu, con khi tdc
do twong doi cham, chi can gat xich sang banh rang nho hon, thi c6 the tang nhanh toc do. Xe
dap dwoc lip mot bo phan bién doi toc do nhw vay, c6 thé tuy theo yéu cau ctia nguoi di xe dé
chon t&c do hop Iy nhat.

Tw khéa: Xe dap; Bdnh rdang; Bién téc

44. Xe dap trong tuong lai sé phat trién nhw
thé nao?

Xe dap la phwong tién giao thong ca nhan voi doan duong ngan tién loi hitu ich, né da c6 lich
stt hon 200 nam. Ngay trndm 1890, ¢ Ha Lan, da xay dung duong di cho xe dap dAu tién trén
thé gioi, duoc thé gidi cong nhan la veong quoc cua xe dap. Trung Quoc dong dan, hién c6 trén
100 triéu chiéc xe dap, chiém khoang 1/4 tong so xe dap toan thé gioi. Hién nay, khi ma 6 to tw
nhan con chua duoc phé cip trong pham vi 1én, xe dap van la phwong tién di lai dwoc da sé
nguoi lwa chon.

bi do6i véi sw phat trién cda thoi dai va nhu cdu ngay cang tang cia con nguoi, xe dap trong



twong lai sé phat trién nhw thé nao?

Giam trong lwgng va tang do bén virng, d6 la ky vonglon nhit cia moi nguoi doi véi xe dap.
Vat liéu soi cacbon c6 khoi lu'o'ng nhe, d0 bén 16n, cong thém thiét k& két cau dan to ong, sé
lJam cho trong lwong chiéc xe giam nhleu b&i vay, d6 sé 1a sw lwa chon t&t nhat doi véi vat liéu
ché tao xe dap. Ngoai ra, mot s6 vat liéu hcrp kim siéu nhe va hop kim nhe, vi chat lwong tot,
gia ré (vatliéu soi cacbon tuwong doi dat), cling sé dwoc cac nha san xudt yéu thich. Néu dung
vatliéu nhém dé ché tao mot loai xe dap kiéu méi, chi ning 9,1 kg, cudi hodc ddy déu rat nhe
nhang.

Chat luong lop xe cling rdt quan trong, xe dap trong twong lai sé dwoc lap cac loai lop phu
hop v6i cac moi trueong khac nhau, nhw loai 16p tron (khong c6 gan 1op) dung trén cac duwong
nhan phang, cac loai 16p c6 gan 16i nhw miii dinh dung trén cac duong lay 16i hodc bang tuyét.
Ngoai ra, loai lop ché tao dic biét bing chat déo X0p sé khién cho nguoi di xe sé khong phai bi
phlen nhiéu vi bi xi hoi xit 16p, con loai lop bén virng c6 quét vat liéu moi cuwong do cao, cling
s& khong so bi rach thing bé&i kim loai va gach da nita.

Cac nha thiét ké xe dap sé& cai tién hinh thirc bién ddi téc do timg cap (lip nhiéu tang) c6
phan bat tién nhu hién nay, ty s6 truyén giita dia va banh chu dong co thé dung kiéu diéu toc
vd cap. Tham chi con nghién ctru kiéu xe dong thoi dan dong ca banh trudc va banh sau, khién
cho khi di trén dwong bun, cat hodc trén tuyet, deu nhe nhang, té6¢c d6 khong glam Ngoaira,
loai xe dap ki€u ma&i con lap nhip gidm s6c cho ca hai banh xe, cho du 1a di trén dudng 6 ga
cling rat on dinh.

Thiét ké hinh dang cia xe cling Ia mot hwdong quan trong dé phat trién xe dap trong tuong
lai. Dleu do khong nhitng thoa man y mudn cua nguoi di xe, ma quan trong hon la giam toi
thiéu strc can cla khong khi, tang toc do xe, hon nira gip nguoi di xe cam thay nhe nhang,
thoai mai. Ching han cé mot loai xe dap, ngwoi di xe va mot phan cda xe duoc dit trong mot
cai chup nhe hinh giot nwéc, rat thich hop cho viéc di xa. Cac bo phén | khac nhw banh xe,
khung, ghi dong, phanh v.v. cling c6 nhitng thay d6i phtt hop véi nhu cau ctia moi nguwoi.

C6 thé thay, xe dap la mot phwong tién giao thong va phuong tién giai tri nhe nhang, linh
hoat, khong 6 nhiém, s& ngay cang duoc nhiéu ngwdi wa thich, coi trong.

Twr khoa: Xe dap trong twong lai

45. Tai sao can phai han ché s6 lwong xe gan
may chay xang?

Xe gan may 1a mot phwong tién giao thong ki€u méi dwoc moi nguoi hoan nghénh, do c6 dac
diém diéu khién dé dang, xe chay linh hoat, nhanh, nhé nhe, gia ca phal chang, thich hop véi
nhiéu do6i twong Ira tudi khac nhau. Chi riéng & thanh pho Thlrcrng Hai, bat dau tir ndm 1991
dén nam 1996 da c6 chung 500.000 chiéc xe dang ky lwu hanh, tré thanh mot phuwong tién giao
thong quan trong ctia nhan dan thanh pho biéu do khong nhu'ng kich thich manh mé nhiéu
hang san xuit xe gan may trong va ngoai nudc, ma trén mot mirc do nhat dinh da gidi quyét
dwoc mau thuan phat sinh do viéc xay dung co' s ha tAng ctia do thi chwa dong bd va sw di lai
khong thuan tién cda nhan dan.

Cung voi viéc mo rong do thi, quang duong va thoi gian di lai cua ngwoi dan daira rat nhiéu.
Cho nén chon xe gian may lam phu'o'ng tién di lai da tro thanh mot "bwdéc dém” trong qua trinh
nang cap giao thong cua ca nhan. Goila' 'budrc dém" vi bat dau tir ndim 1996, xe gan may bi han
ché nghiém ngit vé s6 lwong. Tai sao viy?

B&i 1€, cung véi viéc thudn tién khi di lai, xe may cling khién cho tinh trang giao thong dong
dac trén duong tré nén tram trong hon, dong thoi lam cho viéc quan ly giao thong cang kho
khdn hon. Xe may tuy c6 dong co nhung dung tich xi lanh (phan kh01) nho va téc d6 cham hon
(so v&i 6 t6) nén duoc quy dinh, khong duoc tranh phan dudng clia xe co gidi. Nhwng téc do



cua xe lai nhanh hon rat nhiéu so v&i xe dap thong thwong, do vay xe gan may rat dé vi pham
lugt 1€ giao thong, 1ai vao phan duwong xe co gioi, hodc chay lu6n lach, phéng nhanh vurot du
trén phan dwdng xe dap. Loai phwong tién giao thong "kh6ng nhanh, khong cham” nay mot khi
chay ra duong pho la tao nén hién twong hon loan giao thong maoi, lam cho sw cO giao thong
xay ra thwong xuyén.

Tuy nhién, nguyén nhan chu yéu honlam cho xe gdn may bi han ché, la do két cdu may méc
va phuong thirc dot chay nhién liéu cua né c6 nhirng diéu bat cap, do d6 da gdy 0 nhiem khi
thaiva 6 nhiém tiéng 6n hét stc nghlem trong. Theo diéu tra, trong lwgng khi thai cua xe gan
may, thi cacbon oxit nhleu gap 3,3 lan, con cac hop chat hydo cacbua thi gdp 8 1an so véi 0 to.
Trong khi thai thoat ra & sau xe c6 nhiéu vat chat c6 hai, thuong la nhitng hat rat nhé duwéi 2
micromet, con nguoi co the dé dang truc tlep hitvao ph01 1a nguy co gay ung thu. Mtrc d6
nghiém trong va 6 nhiém cta chat khi do xe gdn may thai ra, con béi day la mot ngudn 6 nhiém
co nho, gan gui véi nguoi di duwong va khu sinh hoat, vay nén con nguoi kho tranh khoi su 6
nhiém do. Pac biét 1a nhitng chat 6 nhiém d6 bay lo litng & chiéu cao gan mit dat, tré con cang
bi truc tiép anh hwdng hon.

O nhiém tiéng 6n khi khéi dong va khi xe chay ciing rat nghiém trong, n6 khong nhirng anh
hwong 1au dai dén thinh giac cua nguoi di xe va nguoi di dwdng, ma con mang sy nguy hai do
vao tan ngéc ngadch mdi ngd phd, mdi khu dan cw, lam cho ngudi ta cdm thay 6n ao khong yén.

Ding trudc van de 0 nhiém cua xe may chay xdng doi véi do thi, xuat phat tir trach nhiém
dé6i véi strc khoé cta nhan dan, viéc han ché s6 lwong xe gan may chay xdng, ro rang la mot
bién phap c6 tim nhin xa trong rong.

Tt khéa: Xe gan mdy; O nhiém; Tiéng 6n; Khéi sau xe.

46. Tai sao can phat trién xe may dién?

Xe gan may chay x3ng giy 6 nhiém khong khi va 6 nhiém tiéng 6n hét strc nghlem trong doi
voi moi treong do thi, da thanh mot sw thue khong con phai tranh ludn nira. Cac ban nganh
lién quan da duara b1en phap quan Iy han ché sé lrong xe, dong thoi tich cuc phat trién loai xe
gan may dung nguon nang luong sach dé thay thé. Trong tinh hinh hién nay, phat trién va phé
bién xe may dién 1a mot bién phap kha tich cuec.

Vay thi xe may dién so v&i xe gan may chay xang c6 nhitng wu thé gi?

Truéc hét, xe may dién lép ac quy co hiéu suit cao, do dong co dién dan dong, khong xa khi
thai doc hai, vi vay khong gdy 0 nhiem moi truong, Thi hai, khi dong cor dién quay, phatra
tiéng on nhé hon nhidu so véi dong co chay xdng, khong gdy 0 nhlem tleng on nghiém trong o
dau duong ngo phd. Ngoai ra, su co xe may dién gdy raratit, doi véi nguoi st dung ma noi, cé
thé tiét kiém dwoc kha nhiéu chi phi bdo dudng stra chita.

Ky thuat then chot dé phat trién xe may dién la giai quyet van dé tudi tho va hiéu suat cia
acquy, dong thoi ha thap gia thanh. Trong d6 nhitng van dé ky thudt nhu a ac quy khong gay o
nhiém, 4c quy niken - cadimi va niken - hydro, nam cham vinh ctru, nam cham dat hiém, b6
diéu téc quang dién vo cap da duoc phat trién nhiéu, thoi gian nap dién cing duoc rit ngan,
diéu do khién cho nguoi st dung thay thuan tién hon. Mot hang san xuat Nhat Ban da cho ra
doi motloai dc quy ki€u méi dung than hoat tinh dic hiéu lam dién cwc, thoi gian nap dién chi
15 phut, ma dung luong lai gap 30 lan ac quy thong thwong, hon nita c6 thé nap dién mot van
lan. Loai dc quy nay lap trén xe may dién, ro rang 1a dung dwoc rat nhiéu va thuén tién. Mot 's6
nuéc Chau Au dang chuan bi phat trién hé théng nap dién bang ning lwong Mit Trod, nham
phuc vu cho yéu cau "giao thong xanh" trong d6 cé xe may dién, ha gia thanh van hanh khi st
dung xe.

Di d6i voi y thirc bao vé moi truong ngay cang tang cua cw dan thanh thi, moi ngudi cling y
thirc hon vé sw 6 nhlem moi truong cua xe chay xang. Trong tinh trang cac phwong tién giao
thong, trong d6 c6 6 t6 chwra thé hoan toan dap trng nhu cau giao thong & thanh thi, nhiéu



nguoi da ty giac chon xe dap lam phuwong tién giao thong trén doan duong ngan cho ca nhan
minh ma trén thuc té ban than xe may dién ciing thudc vé pham tru cua xe dap, goi no la "x
dap chay dién" lai cang phan anh diing ban chat cia né.

C6 thé du doan rang, thé ky XXI, m6t thé ky ton sung viéc quay lai voi thién nhién va chu
trong chat lwong mdi trworng, xe may dién sé tré thanh phwong tién giao thong ca nhan phé
bién.

Tw khoa: Xe mdy dién

47. Tai sao mang lwoi giao thong ¢ thanh pho
lai xay dung v&i nhiéu hinh thirc khac nhau?

Truéc kia, ai dén Bac Kinh ciing déu c6 mot 4n twong sdu sac d6i véi mang ludi giao thong
ctia thanh ¢ Bic Kinh: Phan 1én cac con du*crng déu theo huong Dong Tay hodac Nam Bac giao
chéo nhau thanh v6 sé hinh Vuong Toan he thong giao thong voi nhirng con dlrcmg vudng virc
nhu ban co, do d6 duoc goila’ pho ban c¢". Hé thong giao thong hinh vudng nay, tuy 1 rat dé
nhan biét va quan Iy, nhung tir mot géc phd nay di sang mot goc pho khac, vi khong cé dudng
chéo, nén phai di theo hai canh, dwdng di twong déi dai.

Duong sa ¢ thu do Oasinhton, My twong tw nhuw Bac Kinh, cling 1a pho ban co vudng v,
Nhung gitra cac kién tric quan trong nhw Nha tring, gaxe hra nha Quoc hoi v.v. da tang thém
mot s6 dudng truc rong rai chay thang, 1am cho ngudi di bd va xe co di lai dwoc thuan tién
nhanh chéng.

Nhitng ndm gan day, giao thong va duong sa Bac Kinh da cé sw thay doi rat 1on. Lay Thién An
Mon lam trung tam, 0 ngoai vi ctt cach vai cay s6 la c6 mot du'(rng vanh dai lon. Pwong vanh
dai nay chay vong quanh khu virc thanh pho tlr trong ra ngoai co dén bon duong nhu vay. Moi
duong déu co nhiéu 16i ra vao n01 llen voi truc duwong chinh di vao trung tam cua thanh phd,
nhu vay, da giam rat nhiéu xe c6 di vao trung tam trudc kia, tir dau nay dén dau kia cda thanh
phd, c6 thé truc tiép di theo dudng vanh dai & ngoai cung, thoi gian di lai rat ngan rit nhiéu.
Thuc ra thi loai duong vanh dai bao quanh trung tdm nay, c6 nhiéu duong chay thang vao
trung tam theo dudng ré quat, 1a mot mé hinh quy hoach mang lu¢i giao thong ¢ thanh pho
duoc luu hanh twong d01 rong rai hién nay trén thé gidi, nhw Lodon, thii dd nwdc Anh va nhiéu
thanh phé trén thé giéi.

Puwong nhién, tinh hinh cu thé cta cac thanh pho co khac nhau, do d6 phwong thirc quy hoach
mang luoi giao thong tuy theo ban sic riéng ciia thanh pho do. Vi dy, thanh pho Thuwong Hal
trén co s¢ duwong vanh dai chay quanh khu trung tam, dd xay dung du'O'ng trén cao Nam Bic
xuyén qua trung tam thanh pho va dwong trén cao & trén dudng Dién An theo huong bong Tay
cua thanh pho Ngoaira pho bong Nam Kinh phon hoa nhén nhip ctia thanh phd nay, trong
nhitng ngay tét va ngay I& con cAm xe c6 qua lai, tao co hoi cho nguoi dan thanh pho va khach
du lich di ngam canh, mua hang. Thucra khéong chi c6 Thwcrng Hai, ma Ngan Toa - mgt thanh
pho budn 1én noi tleng cua thu do Tokyo Nhat Ban, vao ngay tét va ngay Ié ciing quy dinh 1a
pho danh cho nguoi di b, mot phd londai3 km, chi thay khach bo hanh chen vai thich canh,
tuyét nhién khong cé6 mot chiéc xe nao qua lai...



Tw khéa: Phé ban co, Pworng vanh dai; Pwong ré quat; Phé di bé.

48. Cac con dwong & thanh pho dwoc phan
cach nhw thé nao?

Trén mot sé con dwong 16m, ban c6 the thay mét vach 1é6n mau trang hodc mau vang phan
cach luong xe di lai, 0 nga ba, nga tw, c6 dwong ké soc danh cho nguwoi di bo di ngang qua
duong, con ¢ gitta mat du'ong nguwoi ta ké cac mii tén to mau trang dé chi ch1eu xe ré phai, ré
trai hodc di thang. Cac  ky hiéu do, chi dan cac luong xe chay theo phan dwong cia minh mot
cach trat tw, thong sudt. Vay thi giao thong trén dwong néi chung dwoc phan cach nhw thé nao?

Trén mot s6 duong truc quan trong, theo chiéu rong ciia madt dudng, dwoc phan chia thanh
ba phan, dé6 1a phan dlro'ng xe co gioi, phan duwong xe tho so va phan dlmng nguoi di bd. Phin
dwong xe co gidi chlem phan chinh & gitra mat duong, & gitra cac duong co luwu lwong xe dac
biét lon, thuwong c6 dai cay xanh hodc lan can phan cach luong xe theo chiéu nguoc nhau, mat
khac con lam cho cac xe chay cé chiéu nguoc lai khéng thé vuotra phan duwong cua minh dé&
tranh gay tai nan va lam ach tac giao thong. Phan duong xe tho so ndm & hai bén phan duong
xe co gidi, no ciing dwoc cach ly voi phan duong xe co gidi bang dai phin cach, dé tranh cho xe
co gioi va xe tho so chay lan vao nhau. Phan duwong xe tho so danh cho xe dap, xe xich 16 va xe
gan may, cac loai xe nay c6 tdc ddo chAm hon xe co gidi. Hai bén phin dudng xe tho so'la dwong
di bo, dworng di bd thwdng cao hon dwdng xe ¢ khodng 10 - 15 cm, dé tranh cho xe cd khoi leo
1én dwong di bo.

[ — B
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1.Buding nqudi di by 3.Budng xc o gidi
2.Buding xe tho sa 4.Gidi phin cich

Trén mot s6 con dwong, su phan cach mat dwong thuwong don gian hoa bang cach chiara
thanh hai phan phan dwcmg xe co va phan duong nguoi di bo, phan duwong ngudi di bd nam &
hai bén ciing cao hon. Ngoai ra mot so dwong twong doi hep con dwgc quy dinh la duong mot
chiéu, tranh duwoc viéc tranh lan dwong, quay dau xe gy nén su chen chic, in tic nhw di hai
chiéu.

Trén duong cao tdc, dé bao dam téc d6 va an toan, ngwoi ta khong lam riéng phan duong xe
tho6 so va nguoi di by, nhung van phai c6 sy phan cach mdt dwong. Thong thuwong, dwong cao
toc c6 swhan ché nhit dinh doi véi téc do xe, hon ntra con quy dinh phan gitra cia dwong la
phan dudng xe c6 téc dd nhanh hoic siéu nhanh & hai bén la xe c6 téc d6 chim hoac dwong di
binh thwong.

Viéc phan cach mat dwong (chia lan) cho xe ¢, da lam tang rat nhiéu mc do an toan khi xe
chay, ngoai ra, mdi loai xe chay theo phan du'crng ciia minh da c6 tdc dung lam tang toc do xe
mot cach phé bién.

Twr khoa: Pwong phan cdch; Pwong xe co gioi; Puwong xe thé so; Dwong cho ngwoi di b.

49, Tai sao c6 mot s6 doan dwong lai la dwong
mot chiéu?

Khi di taxi, ban thwong gdp treong hop thé nay: R6 rang 1a ¢6 con dwong di thang thuin loi,



thé ma nguoi lai xe o khi lai tranh khong di, ma lai di dwong vong. Day khong phai la nguoi 1ai
taxi Itra khach, ma vi c6 mot s6 duwong quy dlnh di mot chiéu.

Tai sao lai phai di mo6t chiéu?

bi mot chiéu hay giao thong mot chiéu, 1a chi trén mot con duwong nao do, xe co chi dwoc
phép dl theo mot chiéu nhat dinh. D6 12 mot bién phap quan ly nham nang cao hrcrng thong
qua cua dwong sa. Moi nguoi déu biét ring, mau chdt clia sw Uin tic va chen chic giao thong ¢
thanh pho la tai cac nit giao thong (ngé ba, nga tu...). O’ dwong hai chiéu, khi 6 to qua diém nut
thudng bi 4ch tic do thoi gian cho doi qua 1au. Sau khi thuc hién duong mot chiéu, 0 to chi
dwoc di mot chiéu va ré phai, khong duoc di nguoc chiéu va ré trai, thi Iwu llro'ng xe 0 nut giao
thong tang lén ro rét, toc do xe tang nhanh va su co giao thong cling giam rat nhiéu. Ly vi du
cac duwong Thach Mén, Thuy Kim va Thiém Tay & thanh phé Thuwong Hai, tir nam 1994 sau khi
thuc hién di mot chleu thi toc d6 xe tang 20%, lvu lwong xe tang 30%. Hién nay, chi riéng
thanh phé Thuong Hai da c6 hon 300 dwong phé thuc hién giao thong mot chiéu.

Khi quy dinh dwong mot chiéu, thuong phai phéi hop doi véi luong xe di nguoc lai, nhw hai
duong song song gan nhau, c6 thé dong thoi quy dinh la dwong mot chiéu, nhung nguoc chiéu
nhau, hodc ¢ mot sé nga tuw co thé cho phép xe cd ré trai, nhw vay, c6 thé dap &ng nhu cau di lai
cua luong xe cd c6 chiéu khac nhau.

Xe nhiéu duong it, la mau thuan ton tai phd bién ctia nhiéu thanh pho nudc ta, nhitla @ mot
s6 thanh pho lén, trong mot thoi gian kha dai, mau thuan nay kho giai quyét triét dé duoc, do
d6 chi c6 thé khai thac tiém lwc vé mat quan ly giao thong. Trén tung doan dwong thuc hlen
giao thong mot chidu 1a mot trong nhitng bién phap cé6 hidu qua nhanh chong Du'crng nhién,
muodn giai quyet triét de tinh trang duwong sa chat chdi con can phai phat trién va nang cao
nhiéu hon vé cadc mat xay dung dwong s4, hinh thitc giao thong va quan Iy xe co, v.v.

Tw khéa: Puorng mét chiéu

\A.

50. Tai sao co quy dinh "lai xe ngoi bén trai di
theo hudng bén phai”?

O Trung Quoc moi nguoi dd hinh thanh mot théi quen: ¢ trén dudng, xe co chay vé bén phai.
Vi xe chay vé bén phai, nén ng01 & bén trai cang dé quan sat cac xe ¢ ddng truoec, dang sau, bén
phai bén trai, do do, tay lai dat & bén trai xe. Vi vay nén goi la "Idi xe ngoi bén trdi, di xe du'ong
bén phai".

Luatlé giao thong quy dinh xe c6 chay vé bén phai la xuat phat ti thoi cach mang Phap thé
ky XVIII, sau d6 lién tlep dwoc nhiéu nwéc Chau Au va My st dung. Tuy nhién, nuwé'c Anh, Nhat
Banva phan 16n cac nwée Chau 4 lai thue hién quy tac xe chay vé bén trai, trong cac nwdc dd,
tay lai dat & bén phai.

Thuec ra, quy tac "1ai xe bén trai, chay xe bén phai" khong phai lic nao cling dwgc thuc hién &
Trung Quoc Trong tho1i gian tir Chién tranh Nha phlen nam 1840 den Khang chién ch6ng Nhat
thang loi nam 1945, xe cd & Trung Quoc da tirng co tinh trang 16n xon: 60 nam chay bén trai,
30 nam chay bén phal



Sau cudc Chlen tranh Nha phién nam 1840, di doi véi viéc ky két "Diéu woc Nam Kinh" voi
Anh va m¢ ctra nam hai cang thong thuong lon quy tac xe chay bén trai cia Anh  cling duoc
duwa vao Trung Quoc Sau cudc chien tranh Giap Ngo ndm 1894, loai xe kéo tay cua Nhat Ban
chay 1é bén trai cling c6 anh huong rat16m doi véi Trung Quoc Nim 1900 sau khi lién quan
tam nudc xam luoc Trung Quoc cac cuong qubc cat ct, to gidi moc 1én khdp noi. Trong hoan
canh do, cac loai 6 t0 1ai trai chay phai, 13i phai chay trai hinh thanh khap Trung Qudc, tinh
trang hén loan dé kéo dai lién tuc dén nhu'ng nam 30 ctia thé ky XX. Ngay 24 thang 12 nam
1934, Chinh pht Qudc dan hoi do6 ban bo quy tac quan ly giao thong trén bo", chinh thirc xac
dinh "moi xe c6 déu phai di vé bén trai" , nhung quy tac d6 chi thuc hién hon 10 ndm. Sau khi
cudc chién tranh chong Nhat thang loi, vi cac nuoc dong minh dé lai rat nhiéu 6 t6 lai bén trai
chay bén phai, dong thoi, moi ngudi rat 4c cam doi voi quy tac chay xe bén trai ciia bon dé
quoc xam lwoc. Bo Giao thong luc d6 dé ra quy tic quy dinh "cac xe cd trong noi dia Trung
Quoc chay vé bén 'phai", dén ltic d6 mé&i thuc hién duwoc quy tic ngudi va xe cd déu di vé bén
phai thong nhat trong ca nuéec.

Sau khi nwéc Cong hoa nhan dan Trung Hoa thanh lap, ché do lai bén trai di bén phai duoc
t1ep tuc thuc hién. Ngay 9/3/1988, Quoc vu vién ban bo "Piéu lé quan 1y Giao thong du'ong b0
cua nuwéc Cong hoa nhan dan Trung Hoa", trong d6 c6 quy dinh rd rang "lai xe, chdn dat suc vat
déu phai ton trong nguyén tic di vé bén tay phai”.

Tw khoa: Ldi xe bén trdi, chay xe bén phdi; Ldi xe bén phdi, chay xe bén trdi.



51. Trong trwong hop khong co den tin hiéu
giao thong hoac bién bao giao thong thi xe c0
di lai nhw thé nao?

"Dén do dung lai, dén xanh hay dl" "nguoi di bo di trén via he”, do la nhitng cau néi quen
thudc vé luatlé  giao thong cling la chuén tic ma mdi cong dan déu phai tuan thu khi ra duwong.
Tuy nhién, khi 6 to di qua nga tw ma khong c6 bién bao giao thong, thi lam thé nao? Lic nay,
néu ai cling tranh 1én trwdc thi rat dé lam ach tic, gy sw cd giao thong.

Thucra, Bleu 1€ quan ly Giao thong tir 1au da quy dinh thanh van ban: Xe c khi di qua ngd ba,
nga tw khong cé tin hiéu giao thong hodc bién bao giao thong thi phai tuan theo cac quy dinh
sau day:

Trudc hét, xe chay trén dwong nhanh thi nhuwong cho xe chay trén duong chinh di truorc, dée
gidm bdt s8 lwgng xe bi un tac. Néu khong r6 duwong chinh hay duwong nhanh thi xe tho so phal
nhuwong cho xe co gidi, trong do xe buyt va xe dién dwoc wu tién di truorc.

boi véi xe cung loai, khi cung dén ngd ba, nga tw, noi chung, theo quy tac bén phai khong
vudng duoc di trude. Doi voixe dinh ré phal thi xe ré trai nhwong cho xe di thang hodc xe ré
phai di trwdc. Nhw vay sé giam dLro'c kha nang bi un tac va gy su cd. Ngoai ra, khi vao duong
vanh dai thi nhwong cho xe d3 ndm trong nga ba dudng vanh dai di trudrc.

T6m lai, khi 14i xe can phai c6 y thixe, tw giac tudn thu quy tac chay xe, nhw vy vira c6 thé
tang dwoc toc d6 lwu thong xe, lai bdo dam giao théng an toan, thong suot.

T khoa: Nguyén tdc giao thong
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52. Giao thong xanh co6 that la mau xanh
N
khong?
Mau xanh twong trung cho mua xuan va sy song. Di doi véi doi song vat chat ngay cang
phong pht, con nguoi cling datra yéu ciu cao hon vé chat lwgng moi treong sinh song, san

pham xanh khong 6 nhiém khong ngirng ra doi. Ma giao thong xanh chinh la chi cac hinh thirc
giao thong ki€u m&i khong 6 nhiém, hoac it 6 nhiém, phtt hop véi yéu ciu bao vé mai trudng.

Chung ta biét rang, swra doi va phat trlen cua 0 t6 la mot cong hién to 1&n cho nén van minh
cia nhan loai. Nhung lu'O'ng khi thai xa ra cia mot so lwong ratIém 6 to cling dan dan tré thanh
nguyén nhan chii yéu gay 6 nhiém bau khong khi ctia thanh phé. Rat nhidu chat cé hai do Xdng
chay san sinh ra khong nhirng truc tlep gdy nguy hai cho strc khoe con ngu¢i, ma con gy nén
sw 0 nhiém mai trudng mot cach rong1on, dieu dé ngay nay ai cling nhan thay Do vay, phat
trién giao thong xanh, trén thuc té€ chinh la moét qua trinh da dang hoa nguén nang lwong, ciing
1 qua trinh phat trién va dé xwéng viéc st dung cac phwong tién giao thong dung ngudn ning
lwong trong sach.

Hién nay, nhiéu nudc str dung nhiéu nhan luec, vat luc dé ché tao cacloai phuong tién giao
thong xanh khong 6 nhiém va it 6 nhiém. Vi du, & trong cac thanh phé da Jphattrién manh mé
tau dién ngam xe ltra chay trén dém tw, giao thong dudng ray nhe, v.v., con vé phucmg tién
giao thong ca nhan thi cac loai 6 to dlen 6 t6 khi thién nhién hoic khi hod 16ng, 6 td khi hydro,
0 t0 rwou metylic va ruou etyhc v.v. déu c6 kha nang trong mot twong lai khong xa tré thanh
ching loai chinh ctia loai 6 t6 xanh.



Muén giam bot mot cach co6 hiéu qua sw 6 nhiém cuta chat thai 6 t6, diéu mau chét la giai
quyet van dé chat dét cta 6 to. V1 du loai 6 t6 dung khi thién nhién thay cho xang la motloai 6
to it 6 nhiém ly tuong nhat. So véi 6 to chay xing, chat hydro cacbua trong khi thai giam 90%,
chat cacbon oxit gidam 80%. chat Iwu huynh dioxit giam chung 40%. bong thoi, gia thanh st
dung khi thién nhién chay xang tiét kiém dworc 50%. Hién nay, 6 t6 chay bang khi thién nhién
da dwgc str dung rong rai ¢ nhiéu nudc, toan thé giéi hién da c6 hon 5.250.000 chiéc, & Trung
Qudc da buédc dau st dung 6 to khi thién nhién, hién nay da c6 hon 6000 chiéc.

bén nam 2000, trong pham vi toan Trung Quoc thuc hién st dung 6 to chay xang khong chi,
ngung san xudt va str dung xang méc thap. Dong { thoi yéu cau toan bo cac 6 t6 con maéi san
xudt phai dung hé thong phun xdng diéu khién bang dién va c6 bd phan loc khi thai. Thuc hién
cac bién phap do sé giam rat nhiéu su 6 nhiém do khi thai ctia 6 t6. Riéng hé thong phun xang
diéu khién bang dién, néu so sanh véi cac 6 to truyen thong, thi lwong khi thai c6 thé giam
khodng 90%. Do vay, tién do clia giao thong xanh sé rat t6t dep.

T khéa: Giao thong xanh; O té xanh; O t6 chay bing gas
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53. Tai sao trén duwong cao toc khong co den
N\
duong?
'Vao ban dém, khi di 6 t6 trén duong cao tdc, ban sé thay cac 6 to chay ¢ phia trudc di mau
s3c ruc ro, nhtrng bién bao bén dudng sang 14p lanh nhw den mau ngay 18, ngay tét, cAc vach ké
trén mat dwong ro rang sang loang chi huong t1en Ién cua 6 to. Tuy nh1en néu ban quay dau

nhin ra sau, ban sé khong con thiy canh ruwc r& ay nira, chi thiy mot man dém t6i bung, ngay ca
dén duong thong thuwong ciing khong thay. Tai sao vay?

Trén duong cai thong thuong, noi chung déu cé den chiéu sang. Nhung do chiéu sang cta
den duong rat kem, ngoai ra, con phatra anh sang khuéch tan, dé khién cho ngwoi lai lod mit,
co luc lai gay kho khin cho viéc nhan biét cac bién bao giao thong, vach ké chi din mat du'ong
va cac chuong ngai vat. Luu lu'o'ng xe trén duong cao toc twong doi lom, tdc do nhanh, yéu cau
chiéu sang cao, néu vi anh sang den duong chiéu xu6ng ma anh huong dén Swquan sat cua
nguoi lai xe th1 sé rat nguy hiém. Do do, trit nhitng doan dwong ma & doc dudng c6 tram bom
xdng, tram stra chita, bot diéu khién, v.v,, néi chung trén dwong cao toc khong dung dén dwong
dé chiéu sang. Tuy nhlen khi lai xe trén du'ong cao tdc, cling khong phai t6i den nhuw murc.
Nguwoi ta da dung mot loai vat liéu moi - mang phan quang dugc ché tao bang nhing hat thuy
tinh cwc nho, mang nay phal du'oc phtlén cac bién bao giao thong, cac vach ké chi dan mat
duong va cac thiét bi ctia vat kién tric khac, tro thanh nhimg b1en bao phan quang. Binh
thuong ching | khong phat quang, chi khi nao dén pha 6 t6 chiéu vao, ching méi phan xa anh
sang tro lai mat ngwoi lai. Loai bién bao phan quang nay c6 hiéu suit phan xa anh sang Tén gap
tram lan loai son thong thuong, c6 thé phan xa dén 1000 m. Cé nghia 3, nguoi 1ai & xa ngoai
1000 m co thé phat hién duoc cac diém phat quang do; ¢ chd cach 400 m c6 thé phan biét mau
sdc hinh vé va ky hiéu cua b1en bao hiéu, & cach trén dwéi 200 m con c6 thé nhin thay ro cac
chit trén bién bdo. Nho vady ma bao dam chay ban dém dwoc an toan.

Mang phan quang bang hat thuy tinh cuc nh6 dwoc lam bang thuy tinh quang hoc c6 chi s6



khuc xa cao, sau d6 dem dan lén mang kim loai. Puong kinh cua hat thuy tinh chi bang 1/2
dwong kinh soi téc. Thong thuong, sw phan xa cua vat thé trén duong d6i véi anh sang dén 1a
phan xa chan khong c6 quy tac. Nghla 13 hau hét anh sang déu phdn xa ra xung quanh mot cach
lang phi, chi c6 mot bo phan nho phan xa tré lai nguon sang, do tac dung khiic xa ctia cac hat
thuy tinh va tac dung phan Xa cua mang kim loai khién cho tia sang phan xa song song dinh
hwong tro vé nguon sang, 1am cho mit phang dwoc chiéu sang co the nhin thay tot nhat Do do,
mang phan quang c6 theé phat ra anh sang ryc r& trong bong toi, ma ban than khong can tiéu
ton nang lwong.

Hién nay, vat liéu phan quang khong nhirng dung trén duwong ma con dugc dung trén trang
phuc ctia nhan vién quan ly giao thong, trén cap sach cta hoc sinh, trén 16p xe dap, v.v., n6 sé
phat huy tac dung doi vdi cong tac an toan giao thong.

Tw khéa: Dwdong cao téc; Bién bdo phdn quang; Pén dwong

54. Tai sao dwong cao toc khong c6 nhirng
doan thang dai va dwong cua gap7

Thong thuong cac khach du lich va nhitng nguoi di cong tac ra ngoai déu cé kinh nghiém nhw
thé nay: Khi di 0 to trén duong cao toc, hau nhu khong c6 nhitng doan thang rat dai, cling
khong cé nhitng duwdrng cua rat gip va lén xuéng doc rat cao. Tai sao vay?

Moi ngudi déu biét, dwong thang n6i lién hai diém 1a dwong ngan nhét, tuy nhién & duong
cao toc lai khong c6  nhitng doan thang rat dai. 6 1a vi khi xe chay trén dwong cao toc, néu
chay trén duong thang véi toc do 1on va thoi gian keo dai, sé lam cho thi giac cua ngudi 1ai xe
mét moi, strc chu y bi phan tan, tham chi gdy mo mang budn ngu bat loi cho viéc an toan chay
Xe. Néu sau khi chay mot doan thang, lai c6 mot doan cong, thi c6 thé kich thich su tap trung
cuia nguo1i 1ai, duy trl sy than trong khi 14i. Hcrn nira, trén thuc te khi xay dung c'hrcrng cao téc
cling thuong gap mot s6 doan can phai chay vong tranh nhw nti cao, ho dam va nhitng doan cé
cdu tao dia chat khong tot, do vay, dudng cao tdc tat nhién phai c6 nhigu doan cong. Vi du
dwong cao tdc Bic Kinh - Puong Son dai hon 150 km da c6 may chuc doan cong.

Vay thi, tai sao trén duwong cao téc khong c6 doan cua gip va déc cao?

S6 13, 6 t6 khi chay trén duong cong, sé san sinh ra lic ly tdm theo hwong ngang, dwong cong
cang gap, tbc do cang nhanh thi lwc ly tam cang lon. Khi lwc ma sat gitta mat dwong va banh xe
nhéd hon luc theo huwong ngang, thi 6 t6 c6 the bi 1at ra ngoai, gay tai nan giao thong. Muén
tranh hién twong dé, c6 hai bién phap la giam toc do xe va tang ban kinh cong ctia doan duong.
Trén dudng cao téc, toc do 0 t6 déu rat nhanh, do do khi thiét ké duong cong, ngwoi ta co gang
tang ban kinh cong, giam Iuc ly tam, nhw vay c6 thé khién cho 6 t6 khi chay véi toc do cao van
c6 thé chay trén duong cong duoc da dang. Puvong cao tdc la do nhiéu doan duong cong c6 ban
kinh rat 16n néi lién véi nhau, duwdng cong dai thi ngudi di trén xe khong cam thay anh hwdéng
cua luyc ly tam.

Puong cao toc con quy dinh, & vung dong bang d6 déc toi da la 3%, c6 nghia la ctr chay 100
m thi chi c6 thé 1én Xuong nhiéu nhit1a 3 m. Boi vi do déc cang 16m, thi xe chay cang cham, kho
phat huy dac diém ctia dwong cao t6c. Khi xudng ddc, xe truot xuong, kho diéu khién, co thé
gdy tai nan. Con khi xe chay qua doan duong 161 1&n, xe s& chiu mot Iwc ly tam thing goc huong
Ién trén, néu luc ly tAm rat 1on, thi xe gan giong nhwr mét trong lwong, thao tac chuyén huéng
mat h1eu nghlem rat bat loi cho viéc chay xe an toan. bong thoi, d6 doc qua 1ém, con c6 thé
anh huéng dén tAm nhin ctia ngwoi lai xe, khong nhin thay dlro'ng & phia truérc.

Tt khoa: Puong cao tdéc; Poan dwong thang; Puong cua gdp

55. Puwong cao toc tw dong co gi dac biét?



Gia st ban nhin thiy mot nguoi lai xe ngoi trong 6 t6 ma khong canlam gi c3, 6 to van cir
chay dén noi ma anh ta mudén, ban sé khang dinh rang d6 1a mot canh trong phim hoac trong
tiéu thuyet khoa hoc vién twdng. Tuy nhién, ngay 22/7/1998, trén duong cao toc s6 15 ndi lién
Santiago va Los Angeles bang California cua My da hiénra mot cach rd rang tat ca nhing diéu
do: Luc do, co muoi may chiéc 6 to chay tu dong ca chuc km, ngudi 1ai xe khong hé cam tay 14,
chan khong nhin ga va phanh, thdm chi mat ciing khong nhin dwong... B6 1a canh twong doan
dwong cao téc tw dong dau tién trén thé gidi dwoc khai thong.

Vay thi duong cao tdc tw dong khac voi duong cao toc thong thuwong nhu thé nao? Nguyén do
13, & bén dwdi cua dwong cao toc, ngwoi ta da tron hon 92.000 tdm nam chiam lén nhé khoang
2-3 cm, Khoang cach giira cac tdm nam cham la 120 cm. Con loai 6 t6 chay trén duwong nay cling
khong pha1 1a loai 6 to thuong, ma la mot loai 6 to tu dong cua hang 0 to General cua My san
xuat dwoc goila 6 to vi tinh khong nguoi lai. Nhin bén ngoai né khong khac gi so v&i o to thong
thuong, nhuzng ¢ thung sau cua xe co 13p mot ‘may vi tinh, d6 la "trai tim" va "khoi 6¢" ctia toan
bo chiéc xe, nd c6 thé can cir vao cic tin tic tir cac noi truyén den sau khi phan tich va phan
doan, dé ra nhitng ménh Iénh thich dang, diéu khién hoat dong cta tay lai. O’ mit sau cta kinh
phan hdu c6 mot caméra cwyc nho, dung de quan sat tinh hinh mat dwong, va truyen hinh anh
vao may vi tinh. Phia truéc va hai bén xe, déu c6 13p rada tham do cw ly gan, mot khi rada phat
hién trén mat dwong co6 vat chudng ngai thi sé tu dong phanh xe. pé gitt cho 6 t0 luén ¢ trong
pham vi nhat dinh trén dlrcrng di, trén 6 to con lap rat nhiéu bo truyen cam, ghi lai mau sac,
chat dat, nép nhin trén mit dlro'ng va da lat trén mep duong va ca vét xe trén du’crng, dong
thoi tién hanh phan tich qua vi tinh. Phia trwédc chd ngoi trong xe con c6 mot man huynh
quang, hién thi tinh hinh dwong sa phia truwéc va cac tinh huong khac & truwdc va sau xe. Cho du
troi mua to nhu trut nuéec, loai xe tw dong nay chay cach nhau 2-3 m véi t6c do 100 km/gidy
van khong c6 sw va quét nao.

Hién nay, loai xe vi tinh khong nguoi 1ai nay van con cé chod chwa that hoan thién, vi du chi
tién ma khong lui dugce, khong nhay cam véi nhirng vat the phi kim loal nhu nguoi di duong,
gap kho khan voi thoi tiét swong mu day ddc. Tuy nhién, c6 thé tin rang, di doi véi sw phat
trién Kk thuit cao, loai 6 t6 tw dong khong cin nguoi dieu khién s& khong con xa vori doi véi
chung ta ntra.

Tw khoa: Pwong cao téc tw dong; Xe vi tinh khéng nguwoi ldi.

56. Tai sao lai can phai Xay dwng giao 10 lap
thé?

bi doi voi mat do dan s6 ngay cang cao, mau thuan gitta luong xe tang 1én manh mé va
duong sa co han & cac thanh phé ngay cang sau sac. Dacbiétla vao gio cao dlem & rat nhiéu
diém nut giao thong xudt hién hién tuong 0 t6 un lai kéo dai nhw rong ran, s0 hro'ng xe dap, xe
gan may chen chuc tang tang 16p lop va cong thém dong ngum di bo tw bon phuong tam
huwdng dd vé. Cac diém nut giao thong tré thanh cai "yét hau" 1am 4ch tic giao thong.

Theo tinh todn cta cac co quan hitu quan, sy van hanh ctia xe co gi¢i ¢ trung tam thanh pho
tai cic diém nut chiém mat 2/3 thoi gian, dong thoi 1/2 sw ¢ giao thong ciing phat sinh ¢ day.
Ngoal ra, sw 6 nhiém khi thai thoat ra & xe co gid¢i lién tuc va tap trung khi khéi dong va dung
Xe con nghlem trong hon nh1eu so voi khi chay. Do do, dé ‘nang cao kha ndng thong xe, giam
bét s6 lan dung lai cua xe co gidi ¢ cac diém nut va giam 6 nhiém, van dé xay dung hinh thic
giao thong ma&i da tré thanh cap bach. Trong dd, xay dung giao 10 lap thé 1a mo6t bién phap
quan trong dé€ gidi quyét tinh hinh un tic giao thong



Vay thé nao la giao 16 1ap thé?

Giao 10 lap thé con goi la giao 16 khong gian, giao 10 nhiéu tang chi hai duwong bo, hoac mot
dwong b6 va mot duwong sat, giao nhau & trén cac mat phang nam ngang khac nhau. N6 lam cho
cac ludng xe (101 dau nhau s€ chay trén cac duong voi do cao khac nhau, khién cho xe nao di
theo dwong ay khong gay can tro 1an nhau. Giao 10 1ap | thé gom ba bd phan hop thanh Ia cau
vuot, duong dan va duong déc. Cau vuotla cau bac trén cao vuot qua dudng o o mat dat; duong
danla duong qua do clia cau vuot xuéng mat dat; dwong doc 1a doan dudng néi lién phia duwéi
duong dan véi duong & mit dat.

Giao 16 1ap thé c6 nhiéu hinh thic, tuy theo chirc ning va két ciu khac nhau, c6 thé chia
thanh giao 16 kiéu cach ly va giaold kiéu lién thong. Nhung du la loai nao, cling déu khién cho
giao thong trén dwong chuyén tir giao nhau trén mat phang thanh giao nhau trong khong gian,
bdo dam toc do giao thong véi hieu qua cao va _cling ndng cao do an toan khi xe chay. Xay dung
cac giao 10 lap the to dep, da tré thanh xu thé tat yéu cda su phat trién dudng sa va ciing 1a mot
biéu trung cua cong cudc xay dung hién dai hoa.

Tw khéa: Giao 16 tdp thé; Cau vwrot

57. Trong twong lai mat dwong sé xuat hién
nhirng bién d6i m&i nhw thé nao?

Mot chiéc 6 to co tinh ndng wu viét, lai chay trén mat duong vira bang phang vira thang, sé
chay nhanh va 6n dinh; nhung néu 1 gdp phai mat du'crng 0 ga, thi du 6 to co tét may cling kho
thé hién kha ning ctia né. P&i véi 6 t6 thi mit dudng cling quan trong nhuw nwéc véi ca vay.

Trong sw phat trién ctia nganh giao thong, vieéc xay dung duong sa cling co nhiéu tién bo vé
mat ky thuat. Nhiéu duong kiéu méi, cAc mdt veé vat liéu két cau cong nang va hinh thirc déu
khac rat nhidu so véi mat dwong truyén thong, ciing 1a dé chudn bi tot cho giao thong twong
lai.

O’ nhiéu nwéc ngudi ta da sang ché mot loai mit dwong cé thé' chuyen doi" dwoc, n6 duoc
ché tao bang hop kim nhom nhe. Khi phat hién mot doan dwong nao do bi hong, thi c6 thé
dung 6 to kip thoi van chuyen loai mat dwong d6 dén hlen truong, dé va tam. Cac chuyén gia vé
mit dwong dé con dung vat liéu nhua hitu co ddc biét dé va mit dwong, sau khi va nhwra Ién
doan dwong bi hong, nhua & dudi day chay ra, két ho'p chat voi duong cii rat vitng chic. Loai
mat dwdng nay con c6 ddc diém chéng muc nat, tudi tho sir dung 1au dai.

Thong thu'crng, moi nguoi van cam thay rang mat dwong bang phang tron nhan 1a tuwong doéi

"cao cap", thuc ra, d6i véi 0 t0 chay trén duong cao tdc, néu mdt duong c6 hoa van va hoi xu xi
mot chut thi t6t hon. Boi vi, khi 0 t6 chay voi toc do 100 km /gidr, viéc dé phong mat dwong bi
tron trweot la rat quan trong. Do do, cac ky sw cau duong da dung may lam duong dac biét tao
nén nhitng hoa van véi hinh dang_ khéc nhau & trén mat dwdng, né giong nhw gach chéng tron
¢ trong nha vay, du 6 t6 c6 chay vao lic troi mua cling kho bi tron truot. Ngoai ra, dung hén
hop hat cao su voi xi mang, cho vao nudc keo hoa hoc chuyen dung roi rai Ién mat dwong, ciing
co hleu qua dé phong tron trwot. Hon nita, loai mat du'o'ng nay dac biét chiu mai mon va cwong
dd ctia nd cao hon nhiéu so véi mét dlro'ng bang nhua hic in.



Dleu thu vi la c6 mot ky sw ngwdi My quan sat hién twong 6 t6 nén l1én mat dwong da nay ra
sang kién dit & dwdi mit duong mot truc quay kiéu ban dap. Khi 6 t6 chay qua ban dap, sé de
Ién n6 mot strc nang 16n 1am quay truc quay, kéo theo may phat dién, dién nang phat ra duoc
dung dé chiéu sang mit duong, thatla tién loi.

Ngoai ra, nguoi ta con can ctr theo cac yéu ciu khac nhau dé thiét ké nhiéu loai mat duong
kiéu mai, nhu mdt dwong mau, mat duwong phat sang, mdt dwong diéu khién bang dién tir, mit
dwong chong nudc v.v. Tin rdng trong mot twong lai khong xa ching ta sé nhan thic duoc
nhirng thanh twu cda cac ky thuét cao va tin ky dé mang lai cho doi song va giao thong van tai.

Tw khoa: Mdt dwong kiéu méi

58. Tai sao c6 mot sO con dwong can phai
nhudom mau?

Nhitng con dwong ma chung ta thuong thay néu khong phai la mat dwong nhwa mau den thi
la mat dwong xi mang mau xam. Noi dén dwdng mau, e rang chi thay trong cac tranh vé ctia tré
em ma thoi.

Ky thuec, thi & nhiéu noi trén thé gi¢i c6 mot so thanh pho qua la dd xay dung mot s6 "dwong
mau' day I Vi du nhw & Dong Bac tha do6 Pari nuéc Phap mot con dwong mau dai 32 km. Con
dwong nay tuy theo tinh trang va phuwong hudng cua duong, nguoi ta son 1én nhiéu loai mau
sac khac nhau, Nhuém mau cho dwong khong phai la dé cho dep, chli yéu la mong muoén thong
qua si bién doi clia cac loai mau am (mau do), mau lanh (mau xanh lam), dan dan thay cho cac
mau don diéu trén cac mat duong va bién bao giao thong, loai trit nhitng cam giac don diéu
cang thang, s6t rudt clia ngudi 1ai. Mat khac, nguwdi 14i ludn ludn cé thé can cir vao mau sac va
cac hinh vé doc theo mit duwdng dé co sw phan doan chinh x4c, dung bién phap cin thiét dé
bdo dam an toan khi chay xe.

Thong thuong, mau am (mau do) co thé lam cho nguoi lai dé cao canh gidc, mau nay thuong
duoc quet 1én doan duong gan pho xa déng dic hodc sap vao duongré, nhac nho nguoi 1ai
than trong; mau lanh (mau xanh lam) c6 thé khién cho ) nguoi 1ai c6 mot cam giac nhe nhom;
ngoai ra, con co thé dung cac hinh mau co dang hinh cau hodc hinh nén dé chi ré tinh hinh 1én
xudng cla mat dwong, & moi diu cau nguoi ta quét cac mau khac nhau, c¢6 thé dung dé chi ro
cac hudng dong tay nam bac khac nhau.

Cung voi viéc m& rong thanh pho nguoi ta cling dé ra yéu ciu rat cao déi véi tdc do xe. Hién
nay, mot s6 thanh phd trén thé gi¢i con xay dung cac dwong da quang, tirc la quét 1én mit
duwong mot lép vat liéu phat sang, muc dich cling 1a lam cho nguwoi 1ai nang cao canh giac, bao
dam an toan khi lai xe ban dém.

Tl khda: mau sdc cia dworng; Puong mau.

59. Tai sao "dwong tiéu am" c6 thé khir dworc
tleng on?

O’ mot sO noi cia nwdc Anh, nguoi ta xdy dung nhitng con duwong rat ky la. Nhitng con duong
nay tuy ciing lam bang xi mang, nhung cé diéu khac 1 tiéng 6n san sinh ra khi xe chay trén
du'o'ng thap hon cac duong thong thwong khac 2-3 dB (déxiben), vi vay duoc goi mot cach dep
dé la "duwong tiéu am'

Viéc nghién ctru xay dung dudng tiéu dm nay sinh tir ddc tinh cua cac tam xop cua buong
cach am. C4c nha khoa hoc di 4 ap dung nguyén ly cac tam xOp c6 thé khir tiéng 6n da sang ché
mot loai bé tong nhya dwong x6p dé lam duong, giam duoc tleng on giao thong. Bé tong nhua
duong x6p c6 thé loi dung 16 rdng va tinh dan hoi & bén trong vat liéu dé hap thu séng trng luc



dan hoi san sinh ra khi xe chay, lam tiéu tan phan 16n nhiét nang bén  trong vatliéu do chin
dong gay ra, do d6 lam cho ca sw chian dongva tiéng 6n déu bi suy giam nhanh chong Tuy
nhién, loai dlrcrng nay sau khi bi bing tuyét phu 1én thi toan b6 cacld rong trén mat duong déu
bi dong bang, dwong khong st dung duoc. Vay thi c6 thé tim dwoc mot vat lidu méi lam mat
duong ma khong bi anh hwéng cta khi hau khong?

Cac nha khoa hoc Anh da sang ché motloai vat liéu méi goi 1a xi mang hat. Khi str dung loai
xi ming hat nay dé rai 1én mit dwong, trudc hét can dé mot 16p bé tong co chiéu day chirng 20
cm, tao thanh mot mat dwong bang phang, sau d6 rai mot 1op xi mdng hat day khoang 2 cm,
bén trén lai phun mot hoa chat ngan ngua vira xi mang dong két trén mat duong. Sau 12 gioy
dung may chai sach lop vita xi mang di, do do hinh thanh mat duong co hat troi 1én. Mat duwong
lam nhu thé nay do bé mit ctia né cé sw map mo cuc nho khong theo mot quy tic nao, do dé
cling glong nhu duong bé tong nhya dudng x6p, ciing cé thé hap thu song trng luc dan hdi do
t1eng on giao thong gdy nén, dat duwoc muc dich khir tleng on. U'u diém cua loai ' 'duong tiéu
Am" nay la du vé mua hé troi nang Chang chang hay mua dong bang tuyét cling khong anh
huéng dén giao thong binh thudng va chitc nang "tiéu am" ciia né do anh huéng cla sw bién
doi thoi tiét.

Dung xi mang hat dé lam duong cao toc, khong nhirng co thé "khir hét" t1eng on giao thong
trén mat duong, ma con do cac hat xi mang troi 1én lam cho sy phan quang cua mat dwong
gidm di, mau sdc clia mat duong tuong doi hai hoa véi moi treong diéu do sé lam cho no tré
thanh mot thuc té c6 ich cho viéc phat trién giao thong dwong bd trong twong lai.

Tw khoa: Pwong tiéu dm; Tiéng dn giao théng.

60. Tai sao can phai wu tién "giao thong cong
cong"?

Déi voi dai da s6 ngwoi dan sinh s6ng & thanh pho, ch tac giao thong la diéu lo ngai nhit
mbi khi ra khéi nha.

Van dé giao thong ¢ thanh pho 1a nhu cau vé > giao thong thi 16n ma khong gian giao thong thi
lai nhé hep, mudn giai quyét mot lwgng nhu cau giao thong lon trong mot khong gian nho hep
thi phal chon phuong thirc giao thong nao ma ch¢& dwoc nhiéu khach nhung chiém dung khong
gian it hon, d6 chinh la giao thong cong cong. O’ nhitng nwéc va khu vue khong c6 cong nghiép
san xuat 6 t6 nhu Singapore, Hong Kong v.v. thong qua su tich cuc phat trlen giao thong cong
cdng, da giai quyét rat tot van dé giao thong ¢ thanh phd. Tham chi & mot s6 nwdc 1dy 6 t0 lam
tru cOt cho nén san xuit, giao thong cong cong cling chiém ty trong tuyét doi trong giao thong
thanh phd, nhw New York (86%), London (80%), Pari (56%), Tokyo (70,6%)...

Muén giai quyet tinh trang cang thang vé giao thong, thi chinh sach giao thong phal chi phoi
toan cuc, con co ciu cong trinh chi€m vi tri th hai. Chang han nhu & Thwong Hai cta Trung
Quoc theo dw tinh thi cho du cac du'O'ng trén cao theo quy hoach déu duorc xdy dung toan bo,
cac duong dudi dat theo quy hoach déu duoc mé rong, khi 6 t6 con phat trién dén trén duédi
1,5 triéu chiéc, thi mang dwong sa ciing sé bao hoa toan by, ma sé 6 td con do cling chi cho
du'(yc 15-20% lu’crng hanh khach. Hon nita, d6i véi dai da s6 tang lép lam cong an lwrong trong
mot thoi gian twong déi dai, giao thong cong cong van la phuong thirc giao thong ma ho khong
c6 cach Ira chon nao khac. Vi vay, wu tién giao thong cong cong la xu thé tit y&u phai thuc
hién.

Vay thi thwc hién wu tién giao théng cong cong nhw thé nao?

biéu nay bao gom wu tién vé mat tai chinh, wu tién ve xay dung, vu tién vé quan ly giao
thong. Trwdc hét, thong qua bién phap lap phap, xac dinh nguon von c6 dinh cho viéc phat
trién giao thong cong cong. Hiéu ich ctia giao thong cong cong la giup ngwoi dan di lai thuan
tién, do d6 nang cao hiéu suit cong tac xa hoi, cai thién moi trwong thanh phé. Thit hai 13, ting



nhanh viéc xay dung giao thong co duong ray ki€u m&i va 6 to buyt, dong thoi phat trlen rong
rai mot cach co6 diéu kién cac tuyen duong va xa 16 chuyén dung cho giao thong cong cong ¢
trén mat dit, dé c6 thé gidm t6i da dnh hwéng cia cac phwong tién giao thong khac.

Ngoai ra, mo cac tuyén duong giao thong cong cong maéi, quy hoach va diéu chinh hop ly
chiéu di clia tuyén dudng va xay dung bén do, cho cac xe co giao thong cong cong quyen uu
tién giao thong v.v. déu 1a biéu hién ctia viéc wu tién giao thong cong cong & thanh pha.

Tw khoa: Uu tién giao thong cong cong; Giao thong cong cong.



61. Tai sao cac xe vuot qua toc do khong thé
"qua mat" dwoc canh sat?

Cé mot so lai xe cho xe chay vuot qua toc do bi phat thi nghi: Tai sao canh sat biét dwoc
minh chay vuot t6c d6? L& nao mat clia canh sat c6 thé do dwoc tdc do xe?

Qua thwc, muon theo déi toc dod cac xe co chay nhw mac ctri & trén dwong khong phaila
chuyén dé, nhwng cO mot chlec may than ky goi la may rada do toc do (sung ban toc do) da
giup canh sat giai quyet van dé kho khan d6. May do toc do c6 hinh dang rat glong mot khau
sung luc 1on, c6 nong suing, bang stiing va co. Canh sat chi can ngam ding nong vao chiéc xe can
theo ddi, roi bop co may sé phong mot chum song rada vao chiéc xe, song rada phan xa tro lai
sé biéu th1 1én dngco khac chirs6 tdc do cia chlec xe do, vira nhanh la1 vira chuan xac. Binh
thwong, loai sting rada nay c6 thé deo bén hong clia canh sat, cling c6 thé 1ap trén xe tuan tra
giao thong hodc dat ¢ nhirng doan duwong quan trong trén duong cao téc. Co sung rada, co thé
lam giam nhiéu sw c6 giao thong, va ciing c6 thé pha tan tam Iy nho may rdi cda mot sé lai xe
vuot tdc do.

Vay thi tai sao dung sung rada c6 thé do dwoc tdc db cia xe vuot téc do?

Chac chan ban da co cam giac nhuw thé nay: Khi mot doan xe Itra kéo coi chay lwét qua bén
canh ban, am diéu clia né ngay cang cao; con khi né chay khéi ban, am diéu lai ngay cang thap.
Ho'n nira, toc do tau cang nhanh, sy bién doi khac nhau cua am dleu cling cang lon, do 1a hiéu
tng Pople. Sting rada dwoc ché tao theo nguyeén ly do. Khi chiéc xe dirng bat dong & dang xa,
song rada phan xa tro lai glong hét nhw song rada phat di. Néu chiéc xe & dang xa dang chay,
thi theo hiéu tng Dople song rada phan xa tré lai sé twong dwong voi "am thanh * cua chiéc xe
phat di, xe chay cang nhanh, sw sai khac giira song phan xa va séng phat di sé cang 1on. May
tinh ¢ trong rada sé tw dong tinh toan su sai khac do, lai qua sw chuyén déi cia mach dién ky
thuat s&, trén 6ng chit s6 sé hién ra tdc do clia chiéc xe do.

Tén goi chinh thirc ctia loai stiing rada nay la rada &m thanh P6ple, pham vi toc dd ctia né
trong khoang 24-199 km/gi¢. Vi d6 chinh xac ctia né cao, lai str dung tién loi, nén ngay cang
dwoc sw hoan nghénh ctia co quan quan ly giao thong.

Trén moi dwong cao toc déu c6 dat bién bio han ché toc dd, tdc db nay la can cik theo chiéu
rong, do bang phang cua duong va tinh hinh giao thong noi chung dé dinh ra mot cach khoa
hoc. Ch1 can nguoi 1ai xe nghiém khac véi ban than, ton trong luat ¢ giao thong, thi cé thé tao
ra moi truong chay xe tot dep, tuyet 601 khoéng nén mao hiém chay vuot tdc do, dirng nghi
rang may man thoat khoi "con mat" ctia sting bin toc do.

Tw khéa: Sting rada; Rada Gm thanh; Pdple; Ldi xe qud téc do.

62. Tai sao khi di xe phai that day an toan?

Hién nay, trén nhiéu 6 t6 con déu c6 diy an toan. Néu ban thuong xuyén di taxi ban s€ phat
hién, ngwoi 14i taxi ludn tw gidc that ddy an toan. Hon nira, & hang ghé dau cua taxi thu*ong con
viét dong chix "Dé nghi hanh khach that day an toan". Mot soi day nhé thi bado dam an toan cho
hanh khach nhw thé nao?

Cung voi sy phat trién khong ngung cua nganh giao thong, diéu kién dwong sa luén lu6n
dwoc cai thién. Tinh ning cda xe cd cling ngay cang tot hon, mot trong nhirng ti€u chi cuané la
tdc do xe ngay cang nhanh. Trudéc t1nh hinh d¢, van dé an toan giao thong tro' nén quan trong
hon. Cac 6 to toc hanh, khi phanh gap, vao cua gap, dwéi tac dung cua quan tinh, hanh khach di
xe s& bi nga chui vé ph1a trudc hodc nghiéng ve hai bén mot cach khong tw giac. Luc nay, soi
day an toan nho nho ay sé phat huy tac dung quan trong. N6 co thé dé phong nguoi di xe nga
chui vé phia truéc, dip dau vao kinh chan gio, cling c6 thé tranh cho ngudi di xe bi va dip sang



hai bén lam bi thwong, thim chi con bi hat ra ngoai xe.

Theo thong ké trong cac sw c6 va quét cua 6 t6, néu st dung diy an toan thi cé thé lam cho
60% so nguoi di xe tranh duoc thuwong vong, Dac biét 1a xe con, do trong lwgng nhe, khi va
quét véi 6 to 1én, thi nguy co thwong vong ctia ngudi di xe gdp tam 1an so véi loai 6 t c& 16m.

Cach that day an toan thwong la tur vai dén that lung nhw vay co the gitt cho than thé khong
do6 vé phia trudrc. N6 c6 mot pham vi co gian nhat dinh, thich hop v&i moi nguoi co thé hinh
khac nhau, khong lam cho ban cam thay bi g0 b6 qua. Hon nita, khi thiét k& 6 to hién dai, chat
lrgng cua day an toan da tré thanh chi tiéu quan trong dé danh gid d6 an toan cuda 0 t6.

VAy nén, vi an toan clia minh, khi di 6 td ban hay nhé that diy an toan!
Tw khoéa: Ddy an toan

. " \ ~N ’ ~? ~N A
63. Tai sao can dung gom sw dé cheé tao dong
N N
co 0 to?
Nam 1991, chiéc 6 to buyt co 1on dau tién c6 dong co duoc ché tao bang gom st da hoan
thanh mot hanh trinh tr Thuwong Hai den Bac Kinh. Viéc chay thir thanh cong trén mot khoang
cachxa nhu‘ vay, chirng t6 viéc nghién cttu ché tao va ing dung thuc té€ clia dong co lJam bang

gom st ctia Trung Quoc da dat duoc trinh dé qudc té. Trudc do, trén thé gidi chi cé6 My, Nhat
va Dirc hoan thanh thuc nghiém twong tu.

Tai sao can phai dung gom st thay thé kim loai dé ché tao ddng co?

Bai 18, dong co 6 t6 thong qua sw dt chdy nhién liéu dé san sinh ra chat khi c6 ap lucva
nhiét do cao, tir do hinh thanh dong lwc day 6 t6 tién Ién. Hon nira, nhiét d6 chay ¢ trong dong
o cang cao, thi dong lyc san sinh cang 16m, hiéu sult cua nhién heu cang cao. Tuy nhién, trong
thiét ké cho dui c6 dung ddng co dwoc ché tao bang hop kim chiu nhiét cao, nhiét do6 chiu dung
cao nhat cling chi chirng 11000C, vuot qua "gici han” do, vat liéu kim loai ché tao dong co sé bi
meém ra, tham chi bdc chay. Vivay, kha nhiéu 6 t6 déu trang bi hé théng lam mat, de bao dam
dong co co thé tlep tuc van hanh binh thuwong. Nhung nhu vay, khong nhitng lam giam hon nira
hiéu suat nhiét ma con Iam ting thé tich va trong lwong clia toan bd dong co, anh hudng dén
viéc tang toc do xe.

Vay thi, co loai vat liéu nao vira chiu nhiét dé cao ma trong luong lai nhe thay thé cho kim
loai dé ché tao dong co khong? Cac nha khoa hoc da nghi dén gom str. bi doi vdi s phat trién
ky thuat vat ligu gom s, nguoi ta da san xuat duoc loai gdm st méi cé dic tinh chlu nhiét do
cao, siéu bén, d6 1a cac loai gdm st silic nitrua, coban oxit, silic cacbua v.v. chung déu c6 thé
chlu nhiét do cao trén 14000C, cac dong co ché tao bang cac loai gdm st nay du nhiét d¢ bén
trong dat den 13000C ciing khong can dén hé thong lam mat phlrc ‘tap. Hon nira, ban than céc
vatliéu gom s doé deu nhe hon kim loai. Do dé, dong co gom st c6 thé tich nho, trong luong
nhe, hiéu suit nhiét ctia nd cé thé dat dén 50%, ti€t kiém dwoc hon 20% nhién lleu so v&di dong
co kim loai.

Trong in twong cliia moi nguoi, gom sir1a mot loai vat liéu rat gion, Cac nha khoa hoc da
khong nguwng nghién ctru, cho vat liéu gom sttnhu silic cacbua chang han két hop voi graphlt
hinh thanh mot vat liéu tong hop m&i cé tinh chiu nhiét d6 cao va rat déo dai. Dung loai vat
lieu gom st nay ché tao dong co 6 t6 thi hoan toan c6 thé thich &ng véi tinh trang rung xoc
manh cta 6 t6 khi chay trén duong, vira phat huy duoc wu diém chiu nhiét d6 cao ctia gom s,
lai duy tri dugc vu diem vé do bén cao von cé cla dong co. Do d6, né 1a mot loai dong co kiéu
md&i rat c6 trién vong.

Tir khéa: Ddng co bang gém st



64. Tai sao can khuyén Kkhich str dung xang
khong pha chi?

0 t6 1a mot trong nhitng phwong tién chinh cua giao thong do6 thi hién dai. Hang ngay hang
van chiéc 0 to chay trén khap cac pho lén phé nho cua thanh phé, gitup con nguoi di lai thuan
tién, dong thoi cliing gay 6 nhiém nghiém trong moi truong. Ching ta biét rdng, 6 to nho dot
chay xang dé c6 dwoc dong luec. Trong qua trinh chay, xang toa ra cac chat khi c6 hai, chiang han
nhu chi, sé tao nén sw nhiém ddc vé chi, anh hwdng dén strc khoé con ngudi.

Tai sao trong xang lai c6 chi? b6 1a do nguoi ta da ché vao Xdng mot chit phu gia chong kich
né la chi tetraetyl, chat nay co thé cai thién tinh trang lam viéc clia dong co 6 to, giam ma sat.
Theo tiéu chuin qudc té, loai xang ham lLro'ng chi {t hon 0,013 gam/lit thi goi 1a xang khong
chi, ham lwong 0,013 - 1,1 gam/lit goi 1a xdng chi thap, ham luong chilén hon 1,1 gam/lit goi
la xdng pha chi. Tuy nh1en ch1nh la chat tetraetyl d6 da gay nén sy 6 nhiém chi trong bau
khong khi. MOt mat né theo sw chay cua xdng bay thang vao bau khong khi, mdt khac chuyén
hoa thanh chit de bay hoi thal ra theo khi xa cua 6 t6. Chi co thé lam ton thu'o'ng dén hé than
kinh va dai ndo cua con nguoi, dong thoi, con co kha nang gay ung thw. Theo tinh toan, moi
nguoi moi ngay co thé hit vao 30 microgam chi, trong d6 co 40% bi co thé hip thy, no tich tu
dan dan trong co thé, gy nguy hai cho stic khoé con nguoi. Ngoai ra, vi ty trong cua cac hop
chat trong chi thtrong l6n hon khong khi, sau khi thai ra khoi 6 to, thuong lo Iing cach mat dat
0,5 mét, do d6 ddi vaéi tré em co6 chiéu cao va khong gian hoat dong o tam cao 4y ciing bi de
doa nghiém trong. Tring doc chila mot qua trinh rat cham chap, n6 c6 thé 1am cham sw phat
duc va lam gidm tri lwc & tré em.

bé bao vé strc khoe cta nhan dan, cai thién tinh trang 6 nhiém moi trwdng hién nay, viéc dé
Xuong sw dung xing khong chi da tro thanh cap thiét khong thé trl hodn. Co quan ban nganh
cd lién quan cua Nha nuéc Trung Qudc da ra quyét dinh yéu ciu tam thanh pho lén nhuw Bac
Kinh, Thién Tan, Thwong Hai v.v. thuc hién di dau trong viéc dung xdang khong chi, dén cuoi
nam 2000 hoan toan cdm san xuat, tiéu thu va sir dung xang c6 pha chi.

Tw khoa: Xang khong pha chi.

65. 0 t6 dung nito’ 16ng lam ngudn niang
lwong co lori gi?

Moi nguwoi déu biét, cac 6 td6 ma chiing ta thay trén dtrong cai, hau nhw déu chi dung nguon
nang luong bang xing hoic diu diézen. Tuy nhién, cac nguon nang luong a ay khong the chay

hoan toan trong dong co dot trong, do do s€ xa ra mot lwong khi thai nhat dinh, gay 6 nhiém
véi moi treong, anh hwdéng dén sirc khoé con ngudi.

bi do6i véi s6 lwong 6 t6 ngay cang nhiéu, tinh trang 6 nh1em khong khi cling tré nén ngay
cang nghiém trong, cac nha khoa hoc bat dau tim kiém nguon nang lwong mai cho 6 to.

Cudinam 1997, cac nha khoa hoc My da ché tao ra mot chiéc 6 to kiéu méi 14y nito long lam
dong lwc. Sw dan dong cua loai 0 t6 nay dugrc phat dong bang nito 1éng ma nito 16ng thi do mot
b6 trao d6i nhiét cung cap. Khi khong khi c6 nhiét d6 cao hon tir bén ngoai chay vao b trao
doi nhiét, thi s& lam cho nito 16ng bién thanh chat khi, lai do chat khi d6 kéo canh gat lam cho
dong co 6 t6 quay. Tom lai, nguyénly co ban ctia n6 13 cho nito long boc hoi, khlen chat khi n&
ra, vi Vay ma cé nguoi goi 0 td chay bang nito 16ng 1a "dau may hoi nwéc khong c6 may hoi
nuwéc'

0 t6 chay bang nito 16ng so véi 6 t6 thong thwdng c6 nhitng diém wu viét nao?

biéu quan trong nhat la loai 6 t6 nay co loi hon cho viéc bao vé moi treong. Vi dung nito long
dé 1am ngudn nang lwong nén khi thai duy nhat ctia 6 to 1 nito, ma trong bau khong khi chung



quanh ta cé chirng 80% la nito, vi vay né khong thé lam ton hai dén co thé con nguoi.

Ngoaira, 6 to 13y nito 16ng lam dong lwc, thi du co gap su cb  giao thong, mirc do nguy hiém
ciing giam nhidu S0 véi 6 to thong thlrcrng, b&i vi nhién 11eu cua no la nito 1ong, khi tran ra khoi
"thung dau" sé lap tirc bay hoi trong khong khi, khong thé gay nén cac tinh huong dang so nhw
chay, no v.v.

Twr khoa: Nito I6ng; Ndang lwong 6to

66. Bai do xe nao thich hop véi dé thi 1on hién
dai hoa?

Tll’ nhirng nam 80 ctia thé ky XX, cac thanh pho 1én cia nhleu nwoc déu gap phai " van nan do
",1am cho moi nguoi rit dau dau. Cac chuyén gia va hoc gia cua cac nuoc deu coi van dé ciu
truc cho d6 xe ¢ thanh phd nhuw thé nao nhu mét dic trung co ban cta viéc xay dung giao
thong cia do thi lon. Thé 13, xuat hién cac gara, cac bii db xe v&i hinh thitc da dang va chic
niang khac nhau.

Phuong thirc do xe trén mat dit truyén thong, vi vi tri d6 xe va hanh lang xe chay déu nam
trén mot do cao, nén xe cg ra vao thudn tién, quan ly cling don gian, nhung khuyet diém lon
nhat 13 hiéu sut st dung dat dai rat thap. Cung voi sy phat trien cua ki€n thiét d6 thi, ngwoi ta
bat dau tim cach phat trien cong trinh do xe & trén khong va dudi dat, cac gara do xe ‘theo ki&u
duong déc 1ap the 1a nhuw thé. Loai gara nay ndi chung c6 2-4 tang loi dung duong d6c xe 1én
xuong dé noi tiép cac tang do d6 hinh thanh gara lap thé nhiéu tang. P& ting chd dd xe, nguoi
ta con dung thiét bi chuyén van thang dirng (van thang) de thay cho duong déclén xuong cua
xe. Nhu vay, da lan lwot xuat hlen cac loai hinh gara co gi¢i kiéu gia d&, kieu ham ngamva kiéu
1én xudng theo chiéu ngang nhiéu ting, loai nay hién nay duwoc dung nhiéu hon ca.

Gara do xe 1én xuong theo chiéu ngang ki€u nhiéu tang c6 két cau rat don gian, gia do cua xe
o tang trén cé thé di chuyén lén xuong theo chiéu thang dirng, gia do tang dwdi co thé di
chuyén theo chleu ngang. Nhw vay, chi cin tang gitra va tang dudi déu c6 mot cho tréng xe thi
bat ct mot xe nao & trong gara déu c6 thé tw do ra vao duorc.

Budrc vao thap ky 90 cua thé ky XX, di doi voi sy phat trién ctia viéc vi tinh hoa cong tac quan
Iy va ti dong hoa ky thudt kho tang, ngudi ta lai sang tao ra mot loai gara db xe co gi¢i hoa va
tw dong hod, giup viéc str dung dat dai dat d&n hiéu suit t6i da. Loai gara nay c6 hai hinh thirc
1a mat phang kiéu tam ghép va lap thé. Trong d6, hinh thitc mit phang giong nhw kiéu ghép
hinh (tro choi xep hinh) dwogc vi tinh hoa toan bo qua trinh lam viéc. ‘Nguoi 1ai chi can cho ky
hiéu & ctra ra vao, may tinh sé diéu khién co cau truyen dong, voi qua trinh van hanh ngin
nhat, thong qua sw di chuyén vi tri truérc sau phai trai ctia gia dé, nhanh chéng dwa xe ra ngoai.

Dva trén co' so d6 dd ra doi mot san pham nhat thé hod vé co dién véi ky thudt cao, do 1a
thap do xe lap thé, kiéu thang may, dan dan duoc nhiéu thanh ph6 trén thé gidi sir dung bo la
mot kién trac két ciu kiéu thap, vi tri do xe & trong thap dwoc dit & hai bén dudng 1én xudng,
viéc cho xe ra vao do thang may cao toc thang ding thyc hién, cac qua trinh thao tac trong
gara déu do may tinh diéu khién. Loai gara c6 mat do chita xe rat cao nay, trén dién tich 45 m2
c6 thé chita theo chiéu thing dirng 60 chiéc xe, thong thudng chi can 90 gidy 1a c6 thé cho vao
hoac 1dy ra mot chiéc xe.

T kKhoa: Bdi db xe.

67. Tai sao doan tau chay trén dém tir c6 thé
"bay" lén dwoc?

Trong cac ki€u doan tau ki thuat cao, doan tau chay trén dém tir c6 thé la mét loai phwong



tién giao thong ly tu'crng nhat. Loai tau nay khi van hanh khac véi cac tau khac khong chay bam
vao duwong ray, ma theo hinh thtrc néi, bay 1a 1a trén mat duong ray. No khong nhiing c6 toc do
nhanh ma con an toan, on dinh, khong rung dong, khong 6 nhiém va tiét kiém ngudn niang
lvong.

Vay thi, doan tau trén dém tir da "bay" nhw thé nao? Piéu nay phai dwa vao cong nghé siéu
dan mai.

Nam 1911, mot nha vatly Ha Lan da lam mot thi nghiém sau: 6ng lam lanh thuy ngan dén
-400C, khié&n cho né dong bang thanh mot soi ddy, va cho dong dién chay qua. Khi nhiét do
Xuong dén -268,90C, 6ng phat hién dién tro trong thiy ngan dot nhlen mat di. Vé sau moi
ngwoi goi hién twong dién tré dot nhién mat di d6 1a hién twong "siéu dan".

Qua nghién ctru sdu hon nguoi ta phat hién: Cac vat chit & trang thai siéu dan c6 hai dic tinh
co ban 13 c6 tinh din dién hoan toan va tinh khang ttr hoan toan. Tinh khang tir hoan toan cua
chat siéu dan s€ sinh ra mot strc day 1én trén doi véi thanh nam cham, du de triét tiéu trong
luong roi Xuong clia thanh nam cham; thé 1a thanh nam cham sé néi lo ling trén khong. Doan
tau chay trén dém tir chinh Ia loi dung nguyén ly day nhau ctia hai tir cwc cung tén, lap mot
kh01 tlr siéu dan & duédi gam doan tau, cho dong dién kich thich chay lién tuc trong cudn day
cla no, san sinh ra mot tw treong rat manh, lai rai llen tuc lén duong ray tdm mong lién tuc
dan d1en tot. Khi dong dién chay qua vat siéu dan, san sinh ra tir truong, hinh thanh mot Iuc
day xuong duwdi, khi luc ddy can bang v&i trong 1u'c clia doan tau, thi doan tau sé ndi lo lirng
trén dwong ray véi mot do cao nhat dinh.

Thong qua viéc thay doi cwong do dong dién dé khong ché cwong do tu truong, co thé diéu
chinh dwoc dd cao ndi lén clia doan tau. Loai doan tau ndi nay vi giita toa xe va duwong ray
khong cé s ti€p xiic ma sat co gioi, cho nén khi chay khong bi rung dong, khong 6 nhiém, ciing
khong bi trat ray, hon nita vi lic cdn ma sat nhé nén tdc do chay tau cé thé nang cao rat nhiéu.

O doan tau nay co du cac ky thudt cao hién dai nhw may tinh, cam &ng vi dién tt, d1eu khién
tu dong, v.v. tat ca cac khau nhuw nanglén khoi dwong ray, khéi dong, tang toc, chay vao cua,
giam toc, dirng tau, ha tau xuong, v.v. déu thuc hién diéu khién tw dong mot cach chudn xac
Khéng cd sai sot gi, dong thoi cling rat an toan. Hién nay, toc dd cua doan tau siéu dan da dat
dén 500 km/gio tro 1én. Trong (ng dung thuc té, tdc do cta no co thé chia ra téc do thap, toc
d6 trung binh va téc do cao. Toc do thap thu(yng 1 dwdi 125 km/gid, dung cho giao thong cong
cong trong thanh pho téc do trung binh vao khodng 250 km/gio; dung cho giao thong ¢ ngoai
thanh, t6c dd cao vao khoang 500 km/gi¢r dung cho giao thong giita cac thanh phé.

Thang 3 nam 1994, Chinh pht Dlrc quyét dinh xay dung duong sit dém tir cao toc dau tién
trén thé gi¢i ndi lién gitra Beclin va Hambua. Doan tau dém tur siéu dan MLX01 ctia Nhat Ban
da thtr nghiém thanh cong va sang tao ky luc méi cua the gidi voi téc do 531 km/gio. Puong
tau dém tir toc do thap dau tién cua Trung Qudc duoc xay dung vao thang 12/1997 & thanh
phd Db Giang Yén thuoc tinh T Xuyén.

Tw khoa: Poan tau dém tir; Siéu dan.



68. Tai sao doan tau kiéu nghiéng lac lai wu
viet hon doan tau thong thwong?

Nhitng nguoi hay di tau hoa déu biét rang, tau chay trén dudng sat khi qua nhitng doan cong,
do tac dung cua lyc ly tam, toa tau sé san sinh ra lyc xung kich hwéng ra ngoai rat lon, khong
nhing lam cho hanh khach cam thiy khé chiu, ma con c6 thé lam cho tau bi nghiéng d6. T6c do
tau chay cang nhanh hodc ban kinh dwdng cong cang nho, thi luc ly tam cang lon. Trong trwong
hop toc dd doan tau khong nhanh lam, dung phuong phap tang chiéu cao thanh ray phia ngoai
dwong cong, lam cho toa tau hoti nghleng vé phia trong, thi c6 thé triét tiéu lyc ly tam nay. Khi
doan tau chay voi toc do cao, néu thanh ray ngoai hoi cao 1én thi trai lai c6 anh hwcmg dén do
an toan cua doan tau. Hlen nay, cac nwéc trén thé gidi trong khi phat trién viéc van hanh véi
toc do nhanh, vé co ban st dung hai bién phap: Mot 1a, khi xay dung dwong tau cao téc méi,
dung bién phap tang ban kinh dwong cong (tang dén 400-6000 m), nhwng bién phap nay can
dau tw 16m, thoi gian xay dung 1au; hai 13, cai tao mot it tuyen dudng hién co chi yéu Ia cai tao
két ciu toa tau, lam cho khi chay trén dlrcrng cong, toa tau co thé nghleng 13c mot cach twong
rng, d€ giam bot Iuc ly tAm. P6 1a loai doan tau kiéu nghiéng l3c ma ta dang néi dén.

DPoan tau nghiéng lac 1a doan tau cao tdc ki€u mdi, c6 ki thuat maéi hién dai dung may tinh
diéu khlen tw dong. Nho vay ma khi vao duong cong, toa xe s€ ty dong nghleng triét tiéu tac
dung ctia luc ly tam. Khi doan tau _chay trén duong thang, toa tau lai tro vé nguyén trang, glong
nhu "con 13t dat" vay. N6  khong cin su cdi tao nhiéu doéi voi tuyen dwong hién c6, ma dya vao
sw nghleng lic tw dong ctia toa tau dé thuc hién van hanh cao t6c, va c6 thé dat du*crc yéu cau
vira an toan lai thoai mai. Thuc tién chitng minh rang, loai tau nay khi qua dwdng cong, tdc do
c6 thé ting 20-40% cao nhat1a 50%.

Cong hoa lién bang birc 1a nudc st dung loai tau nay sém nhat va rong rai nhat, hién da c6
120 doan tau chay trén cac tuyen duong : sdt dai 6600 km. Poan tau kiéu X2000 do cong ty ABB
cua Thuy bién nghién ctru ché tao, sau nay da dan dau vé mat ky thuat tién tién. N6 duoc ca1
tao trén tuyén duong hién c6, moi kilomet dau tw 50 van dola My, chi bang 3-5% so voi xdy
du'ng dwong cao toc méi. Trung Qudc da nhap tau do cuia Thuy bién va sé dwa vao van hanh
trén tuyén dwong Quang Chiu - Thim Quyén- Hong Kéng Clru Long.

Tir khod: Poan tau kiéu nghiéng Ildc; Luc li tdm.

69. Tai sao co doan tau dwoc goi la "doan tau
quan tro"?

"Doan tau quan tro” hay con goi 1a "doan tau chidu di sang dén" 1a tau khach chay trong cuy ly
1500 km tré lai, thoi gian khoang 12 tiéng. Thong thuong, doan tau quan tro bat dau chay luc
16-23 gio toi, 5-11 gio sang hom sau dén noi. Do d8, vao budi chiéu t6i hanh khach 1én tau,
ngu mot giic trén tau, sang hom sau tinh diy thi két thiic hanh trinh. Cho nén du cong tac hay



di viéc riéng, déu khong bi nh& viéc, hon nita tiét kiém dwgc mot phan chi ph1 nha tro, khach
san. Néu c6 thé, ngay t6i hom dé ban 1én tau dé tré vé, lai ngu mot giac trén tau, ngay | hom sau
lai di lJam nhw thlro'ng biloai tau nay, giéng nhu di cong tac tru ¢ nha tro, budi toi ngu trén tau
(hay trong nha tro), ban ngay roi tau (nha tro) dé lam viéc, thO’l gian di duong va ngu dém co
ban nhit tri véi nhau, do vay dwoc goi la "doan tau quan tro”.

"Doan tau quan tro” con tao diéu kién thuan tién cho hanh khach di du lich trong hai ngay
nghi cudi tuan. Vi du, ngudi & Bic Kinh mudn di choi Thuong Hai, toi thir su c6 thé Ién tau
nhanh roi Bac Kinh, thiz bay dén Thuwong Hai, sau khi xudng tau c6 thé di choi mot ngay rudi o
Thwong Hai, toi chi nhat lai 1én tau nhanh tré ve, sang som thi hai lai dén Bac Kinh, vé co ban
khong anh hlrcmg dén cong viéc va hoc tap. Hai budi tdi trong thoi gian nay déu & trén tau,
doan tau bién thanh quan tro lwu dong khi di nghi.

"Doan tau quan tro" c6 tién nghi thodi mai, diéu kién phuc vu kha tot 0] Trung Quoc ndm
1998 bat dau wu tién thuc h1en doan tau nhanh két hop véi quan tro "chigu di sang dén" , trang
bi nhitng toa khach kiéu méi, tau c6 diéu hoa lam cho hanh khach khong bi nong, ret, toa tau
sach sé&, dé chiu, va c6 trang b1 thiét bi thong tin hién dai nhw dién thoai trén tau; viéc an udéng
giai tri deu dwoc phuc vu nhw & nha tro vay.

T khoa: Poan tau qudn tro; Poan tau chiéu di sang dén.

70. Trén tau hoa c6 thé giri thu duwgc khong?

Néu ban da viét xong thw, nhwng vi voi 1én tau khong kip g, hoic dang di tau ma mudn viét
thw cho ngwdi nha hodc ban bé, thi 1am thé nao?

Hién nay, cac tau khach chay trén cac tuyén duong sat ctia Trung Qudc, phan lon déu cé toa
xe buu chinh, trong mdi toa xe buru chinh déu cé nhan vién bwu dién, ho khong nhitng phu
trach phan phat buu pham den cac noi doc theo dwong tau, ma con nhan chuyén ca thw
thuong, thw bao dam va thw may bay. Hai bén toa xe buu chinh c6 mot hom thu c6 dinh, khi
tau dung ¢ ga, hanh khach co6 thé bé thw da dan tem vao hom thw. Néu ban mudn glrl thu bao
dam, cting co thé dwa thw cho nhén vién buu dién lam thu tuc. biéu ma khong ai tuong tuong
du'crc 1a gtri thu trén tau, thw lai di nhanh hon giti & bwu dién & nha hodc giti & cac hom thw doc
theo dwdng tau. Tai sao lai nhuw vay?

Nguyén do la vi bo thu ¢ buu dién, can phai qua mét qua trinh chuyén di va chon thw, sau dé
méi dira 18n toa bwu chinh ctia cA¢ doan tau cé lién quan. Con guri thw qua toa buu chlnh vi sau
khi nhan vién buu dién da chon xong, c6 thé truc tiép dwa dén ga gan do, cho nén c6 thé rut
ngan thoi gian chuyén thw. Nhitng birc thw ma néu thong qua hom thw thong thwong phai mat
3-5 ngay méi nhan dwoc thu, thi khi gii qua toa xe buu chinh, n6i chung c6 thé nhan dworc
sém hon 1-2 ngay.

Twr khoa: Gwi thw; Hom thw bwu dién.



71. Khi tau hoa chay trong duong ham, viéc
thu phat thong tin vo tuyen nhu thé nio?

Trwdéc kia trén tau hoa rat khé thu dwoc tin hiéu vo tuyen dién, vi toa tau dwoc lam bang kim
loai, phan lén cac song dién tu trong pham vi | sOng trung va song ngan sé bi chan lai. Con hién
nay, trong qua trinh tau chay khong nhiing c6 thé thuwc hién thong tin vo tuyén & nhitng doan
trong trai, ma khi tau vao vung nii tham chi vao duong ham ciing c6 thé thuc hién thong tin vo
tuyén gitra doan tau va nha ga. Tai sao vay?

Sau nay, cung voi sur phat | trién ctia ky thuat truyen thong hién dai, cac chuyén gia da dung
nhiéu bién phap de tang cwong kha nang truyén thong cia du*crng sat. Vi du phuwong thirc birc
xa truc tlep, no gom c6 hai bo angten tang ich lan lwot hwéng vao nha ga va duong ham. Phan
chinh ctia angten c6 hinh & ong tron, mot dau co lap tam phan xa hinh bat giac c6 thé phat song
cyc tron vao dwong ham cua du'ong sat, duong ham ctia dworng bo va ham ma, dung hiéu ttng
dan séng ctia dwong ham dé truyén séng vo tuyen Ma phuong thitc cap ro khéc véi cap thong
thuong, la cir cach mot khoang nhat dinh thi co mot 16 h&, c6 thé 1am cho song dién tu trong.
ddy cap ro ra ngoai, chung quanh day cap hinh thanh dién tir trwong, vi day cap cach trung tam
duong st rat gan, dién dai ¢ dau may rat dé thu dwoc tin hiéu séng dién & ngoai dwong ham.

Thong tin duwong sdt ¢ khi con dung phuwong thirc cdm (ng. Bang cach dat 1-2 day dan séng
¢ hai bén duong ham, tin hiéu song dién do dién dai ¢ nha ga phat ra sé di vao day cam ung,
qua cam ung dien tir, xung quanh ddy cam tng hinh thanh mot truong dién tir, lam cho dién
dai & dau | may trong dwong ham c6 thé thu duwoc tin hiéu song dién. Ngwcrc lai, tin hiéu cua
dién dai & dau may ciing co thé thong qua ddy cam tng de truyen dén dién dai ctia nha ga.
Ngoal ra, con c6 thé lgi dung day dan mang tiép xuc cua duong sat dién khi hoa lam day cam
tng, dé tién hanh truyen dan thong tin. Trén doan tau ki€u cdm &ng co6 lap hé thong cam tng
v0 tuyén dién, bao gom dién dai cam Ung, dngten, thiét bi tin hiéu cao tan va thiét bi chuyén
ti€p hitu tuyén-vo tuyén.

Tl khod: Truyén théng dwdng sat; Tin hiéu vo tuyén.

72.Visao lai phai chia cum cho cac doan tau?

Trung Quoc 1a mot nwée c6 dit dai rong 1on nhu*ng tai nguyén thién nhién thi lai hét strc mat
can doi, vi thé, van chuyén giao thong duwong sat da phai ganh vac nhiém vy diéu van tai
nguyén nang ne. Trung Quoc xay dung mot mang luoi duong sat1om, phan b6 khap cac thanh
phd 1én va vira trén toan quoc. Trong s6 do c6 nhitng thanh pho qui mo khong hé 1on, nhung
lai 1a mat xich giao thong cwc ki trong yeu & nhitng thanh phé ay thwong dwoc dat cac nha ga
cum tau. Vi sao lai phai chia cum cho cac doan tau?

Trung Quéc hién c6 té1 hang chuc nha ga cum tau l6n nho, néu can ctr theo nhiém vu cin
phai dam nhan & vi tri giao thong chiing & vao, thi c6 thé chia thanh nha ga cum mang duong,
nha ga cum vung va nha ga cum dia phwong. Cac nha ga cum mang dwong ¢ nhu'ng dia diém
trong yéu cla khu virc mat xich mang duong, 1a nha ga cum c& lon, dam nhan viéc diéu phoi
mot lwong 16m cac doan tau trung chuyén, chia cum ki thuat mot lwong 16m cac doan tau dén va
cac doan tau qua, nhw Ga cum Nam Twong Thu'(rng Hai, Ga cum Nam Kinh bong, Ga cym Chau
Chau Bac..., tAt cd 15 nha ga; cac nha ga cum vung o nhwng noi quan trong cua truc du*crng sat
chinh, la nha ga cum c¢ vira, ddm nhan viéc diéu ph01 mot luong tuong doi nhidu cac doan tau
trung chuyen chia cum ki thuat mot hro'ng 16m cac doan tau dén va cac doan tau qua, nhu cac
Ga cum Tay An P6ng, Thanh P6 Dong, Tring Khanh Tay, Quang Chau Bac, Cap Nhi Tan... ,tatca
17 nha ga; cac nha ga cum dia phwong, 1a nha ga cum c6 nho, dam nhan viéc diéu phéi cac
doan tau trung chuyén, nhu cac Ga cum Thanh bao Tay, Thai Nguyén Bic, An Khanh Péng, Can
Son Mén Hang Chau..., tat ca 17 nha ga.



Nguoi ta thuong nhin thdy nhitng doan tau ché hang gdbm may chuc toa lai thanh hinh réng
ran, nhung ching khong nhat thiét sé dén ciing mot dich. Cac toa chd hang dau tién duorc chia
cum & ga xuat phat, gitta duong lai duoc chia cum nita thi méi duoc dén cac dich riéng cua
minh. Lay c4c tau chd hang tir khu vic Thuong Hai ché hang dén mot ga cum vung nao do &
Tham Dwong lam vi du: Pau tién, sau khi hang héa da duoc chat1én mot ke ganao do o nha ga
Dwong Pho, dau may sé gan nhu'ng toa hang nay véi cac toa da chat hang & mot ke ga khac.
Nhiing toa tau nay co the sé lai di theo nhiéu hwong khac nhau, nhung trudc tién déu phai kéo
vé Ga cum Nam Tuong dd, ¢ do nhitng toa hang nay sé dwoc d& xudng, dua mot s6 trong do
qua tuyén Thuong Hai Hang Chau lai vé phia nam kéo ca toa hang 0 Quang Chau, C6 Minh ra,
roi lai qua tuyén Thuong Hai Nam Ninh moc voi cac toa hang ¢ phia bac cho du 50 toa thi
duwoc chia cum thanh mot chuyen tau.. Nha ga cumdau tién ma chuyen tau nguoc bac nay sé
dén la Ga cum Nam Kinh Péng, ltic Jnay, sé tach cac toa hang di theo cac hudng Vo Ho, bong
Liang ra, dwa cac toa hang nguoc bac vung Nam Kinh vao cum, roi ti€p tuc di 1én phia bic. Ce
nhuw vay, truweéc khi dén Tham Duong, doan tau con phai qua may nha ga cum nhu Ttr Chau Bac,
Té Nam Tay, Son Hai Quan.., moi nha ga cum déu phai tién hanh viéc diéu phéi tuong ty nhu ¢
Ga cum Nam Kinh Dong, tic du'a cac toa hang chay tuyén Thuong Hai dén Son Hai Quan sé dén
ga Tham Dwong x&p vao cum, roi cudi cuing 1ai dén dich Tham Duong.

Cé thé thay, viéc chia cum di lam t6i wu héa viéc diéu ph01 hwéng lai va hiéu suit van
chuyén ctia cac doan tau Ién rat nhiéu, khién cho hang héa vat tw di lai tir nam dén bac dén
dich dwoc kip thoi nhor vao sw diéu do theo kiéu chia cum hop li.

Twr khoa: Chia cum doan tau; Nha ga cum;

73. Tai sao tau hoa phai chay trén dwong ray
thép?
Chac chan ban da ting di tau. Tng toa tau noi dai véi nhau moét cach chinh té, chay viun vut

trén duwong ray thang tap vé phwong xa. Tuy nhién cé bao gi¢r ban da nghi rang tai sao tau hoa
lai phai chay trén dwong ray thép khong?

Khi ban di xe dap trén duong bang phang, ban cam thay rat nhe nhang, song khi gdp phai
duong da go gh@, thi sé cam thay ton strc, khi 16p xe bom cing, thi dap xe cam thay nhe nhanh,
khi 16p non hoi, thi dap thiy mét. Tai sao vay?

Nhiing diéu do deu la Van de lyc can lan. Buong sa bang phdng va 16p xe dap bom cang, lam
cho lirc can lan giam di, vi vay nguoi di xe dap cam thay nhe nhang. Do d6,lam giam lwc can lan
13 m&u chét dé nang cao hiéu suat van chuyén.

Tau hod ban dau 1a loai tau banh gb chay trén dwong ray bang g0, luc can lan rat 16n. Mai dén
hon 100 nam trudc, sau khi phat minh ra dau may hoi nuwoc, banh xe va duong ray déu lam
bang sat thep, do d6 da lam gidm rat nhiéu luc can lan. Theo thi nghiém, mot chiéc 6 t6 ch&
day tai, néu do trén mat duwong bang d4 dam, phai can 125 ngudi méi day no chay lén duorc,
nhung mot toa tau hod c6 cling trong luong nhu thé d3 trén duong ray bang phang, thi chi can
hai ngwoi la c6 thé day duwoc. RS rang la chay trén duong ray thep, co thé 1am cho tau hoa tiét
kiém duwoc nhiéu ning lwong, va ciing lam ting rat nhidu hiéu suat van chuyén.

Ngoai ra, vi ban than tau hoa to nang, néu banh cta né truc ti€p chay trén dwong séi da hoac



dwong xi mang thi sé lam cho mat dwong lin xudng, nén dung ray thep va ta vet 0 thi sé giam
duogcap suit cua tau doi véi nén duong. Hon nika, gitra hai thanh ray c6 mot khoang cach nhat
dinh, no vira vin véi khoang cach gilta hai mep go cia banh xe doéng truc cda tau. Nhw vay, voi
sw an khép giita banh xe clia tau va dudng ray, tau sé chay theo phwong dwong ray, do cling 1a
mot nguyén nhan vi sao tau hoa phai chay trén dwong ray thép.

Twr khoa: Tau hda; Pwong ray thép.

74. Tai sao o phia trong cua dwong ray trén
cau dudng sit phai dit thém hai thanh ray

nira?

Khong biét ban c6 nhan thay nhw thé nay khong? Néu ban di xe dap vO y bi nga, ban sé thay
so voi chay bo ma bat ngo bi nga thi tai hai hon gap nhiéu lan. Nguyén do, vi tich gitra khoi
lugng cua co thé nguoi vai toc do xe dap, trong vatly hoc goi la dong hro'ng, 16m gap nhiéu lan
so v&i tich gitra khoi luong cor thé nguoi voi toc do chay bo. Néu chang may ma tau hoa dang
chay bi trat banh, thi strc pha hoai cua con tau vira to vura nhanh sé& 16n biét chirng nao. bam
vao cay, cdy do; dam vao nha, nha sap; néu dam vao cau bang thép, thi cho du cac ciu kién ctia
CAu c6 to c6 khoé dén may, cling kho tranh khéi bi pha héng.

Vi vay, khi thlet ké ciu duong: sat ngoai viéc than cau phai rat vitng chac bao dam cho tau
chay an toan, 6n dinh, mit cau can phai c6 bién phap an toan dé ngdn ngilra sw co tau bi trat
ray. Bién phap an toan do 1a diat thém mot thanh ray nita ¢ sat phia bén trong va song song voi
duwong ray, goi la ray bao vé banh xe. TAc dung cta ray 1a: Néu khong may ma tau bi trat banh ¢
dau cau hodc trén cau, thi khi banh xe bén phai tratra phia ngoai dudng ray, thi banh xe bén
phai bi thanh ray bao vé chan lai, khi€n cho banh xe lot vao giita hai thanh ray, ma khong tiép
tuc dich chuyén theo chiéu ngang. Tuwong tu nhuw thé, néu banh xe bén trai bi tritra ngoai
duong ray, thi do tac dung ctia thanh bao vé & bén trong duwong ray bén phai, nén tau ciing
khong bi dich chuyen theo chiéu ngang nira. Thiét ké duwong ray nhw vay khong nhirng bao
dam, chay tau an toan, ma ciing tranh dwoc doan tau bi trat banh dam héng cau, hoic bi lat tau.

Vay thi, c6 phai la moi cay cau trén dwong sat déu dat thém thanh ray bao vé hay khong?
Theo quy dinh cua Cuc buong sat Trung Qudc, thi chi nhitng cau twong ddi dai va than cau rat
cao m¢i ddt thém ray bao vé banh xe.

Tlr khod: Thanh ray bdo vé; Ciiu dwdng sdt.

75. Tai sao cac thanh ray dwong sat déu phai
lam theo hinh chir I?

Tau hod chay trén duong ray bang thep ddt song song véi nhau, ¢ phia duéi duong ray cir
cach mot khoang nhat dinh lai ddt mot thanh ta vet gb to, vudng vin, diéu dé khién cho nén
duong cé thé chiu dwoc ap lwc rat 16m.

Khong biét ban c6 dé y cac thanh ray dwong sat khong phai ¢ hinh chit T nguwoc don gian
(1) ma la hinh ch I nhung trén hep dwdi rong. Tai sao vay?




Moi nguwoi déu biét rang, tai trong cua tau hoa rat lom. bé chiu dwoc ap luc cua cac toa tau rat
nang do, thi mat trén cua thanh ray phai c6 mot chleu day va mot chiéu rong nhat dinh;  twong
tw, dé tang tinh 6n dinh cta dwong ray, mat day cua thanh ray cling phai c6 mot chiéu rong
nhat dinh; hon nita, dé khép véi banh xe c6 g0, thanh ray lai phai c6 mot chiéu cao nhat dinh.
Ray hinh chir I chinh 13 thoa man ba yéu cau do. Va lai theo quan diém strc bén vat liéuy, thi cac
thanh ray thép theo ki€u nay c6 do bén cao nhdt, c6 thé loi dung hop ly vat liéu thép. Do dé,
mit cat hinh chit I dwoc chon IJam mat cit tot nhat cho duong ray.

budng ray thép hinh chir [ da dwoc str dung hon 100 nam, ngoai viéc dé thich ¢ tng voi sw
tang lén cua tai trong va toc do tau, ma nguoi talam tang mat cat cia thanh ray va cai tién
thiét ké cac chi tiét nhé ra, hinh dang clia thanh ray hau nhw khong c6 gi thay doi. Tuy nhién,
diéu do cling khong phai la bat bién, cac cong trinh sw duong sat lubn nghién ctru vé mat nay,
hy vong tim dwoc hinh dang thanh ray hop Iy hon, kinh té hon.

Tw khoa: Pwong ray hinh chir L

V4 ? = \ \ yd ? V4 A ~
76. Co phai dwong ray tau hoa chi c6 mot kho
Chung ta biét rang, tau hoa chay trén hai duong ray bang thép song song nhau. Vi khoang
cach gitta hai banh xe déi dién nhau & hai bén toa tau la c6 dinh, do d6 khoang cach thang goc -
khoang cach gitra hai thanh ray, hay chiéu rong dwong tau, cling c6 dinh khéng déi, né khop

v6i kKhoang cach gitra hai banh xe cua tau, chi nhiing chd  duong cong thi khoang cach gitra hai
dwong ray cé hoi néi rong ra, dé tranh cho tau khoi bi trat banh.

Khé ray tiéu chuin cta dwong sdtla 1435 mm, nguon gbc ciand cling la mot cau chuyén ly
thu day' Ngay tir hon 2000 nam trudce, nwéc La Ma c0 dai dem quan xam chiém nwéc Anh, v
sb cac chién xa tran qua cac vung rong lon clia nwéc Anh, dé lai trén duong vét banh xe rat sau.
Ldc dd, vét banh xe co khoang cach gitra hai banh churng 1435 mm, khién cho cic xe ngwa bon
banh cua Anh rit dé tut xudng do. Nuéc Anh vi mudn cho xe cta minh cling co the di theo vét
16m rat sau dé mot cach thuan loi, nén quyét dinh khoang cach gitra hai banh ctia xe ngua déu
cai tao theo mot chiéu rong nhw nhau 1435 mm. Két qua, truyen thong d6 duwoc kéo dai dén
sau nay. Mai dén nim 1825, dudng sit dau tién trén thé gi¢i dwoc xay dung & Anh, khodng
cach gitra hai thanh ray cling quy dinh r6 rang la 1435 mm.

Veé sau, cung voi sy phat trién cda cudc cich mang cong nghiép, rdt nhiéu nuéc cling déu xay
dung dwong sat, va déu bt chwdc kich thudc nhw nwéc Anh. Nam 1937, Hiép hoi duong sit
quéc té quy dlnh Khoang cach tiéu chuln gitra hai thanh ray 1a 1435 mm.

Vay thi c6 phai moi dwong sdt trén thé pioi diéu theo tiéu chuin nay khéng? Thuc ra, do tinh
ddc thu cua tinh hinh phat trién dudng sat clia cac nuéc va cac thoi ky, kha nhiéu nwoc dung
loai dwdng sit16n hon hodc nho hon 1435 mm, chang han chiéu rong duong sat cta Lién X0
truwedc day la 1524 mm, caa Tay Ban Nha conrong hon 1667 mm, con Nhat Ban thi dwong sit
trude kia twong doi hep, chi bang 1067 mm.

Phan 16n mang luoi duong sat Trung Quéc déu theo tiéu chuin quoc té€ 1435 mm, nhung c6
maot vai noi nhu & bién gi¢i Trung Quoc Myanma, Trung Quéc - Viét Nam, truérce kia da tirng
xdy dung duong sat hep dung cho tau hoa loai nho ¢ dia phuong, d6 1a tinh hinh cuc bo trong
mot thoi ky lich str dac biét. Ngoai ra, mot so dwong sat & vung rirng nui Dong Bac, vi chuyen
dung dé ché go, strc kéo twong ddi nho, chidu rong toa tau hep, do d6 da dung phd bién loai
dwong sat hep 762 mm.

T khod: Khd dworng ray; Khé ray tiéu chudn; Dudong ray hep; Dwdng ray réng.

77. Tai sao cac doan cong ¢ dwong sat thi tau
chay khong an toan, con trén dwong cao tdc thi



chay xe lai an toan?

buong cao toc rong 1om, phang phiy, c6 du nhu'ng diéu kién t6t cho xe chay, tuy nhién, khi
chay trén duong cao toc qua thang tap, qua bang phing, am diéu cua dong co 6 to déu khong
doéi, nén chay lau nhu vay, nguoi 1ai xe vi thiéu sw Kkich thich ctia thinh giac, co thé dan din sinh
ra mét moi ve tinh than, cdm  giac veé toc do va kha ‘ndng phan tng nhanh sé theo d6 ma suy
glam di; mat khac, doi mat clia nguoi lai xe néu mot thoi gian dai luén luén nhin vé phuong xa
v0 han, cling sé san sinh ra mo6t sw sai biét vé thoi gian, nhin xe & gan thanh xe & xa, tao nén
phan doan nham lan, anh hu'o'ng dén an toan giao thong. Do vay, rat nhleu nwdce co nen kinh té
phat trién da han ché b6t cac doan dudng thang khong dwoc vuot qua 1/40-1/20 so kilomet
trén 1 gi¢r chay xe theo thiét ké. Pong thoi, phai can ctr theo dic diém vé dia hinh va canh
quan, v.v. doc theo con duong de thiét ké mot so doan cong co6 ban kinh ratlén, dé diéu tlet
tam ly ngwoi 1ai, giam bot tai nan xay ra. Bé&1i vay, cac doan cong trén duong cao tdc 1a cé loi
cho viéc chay xe an toan.

Tuy nhién, ddi véi dwong sit thi nhitng doan cong lai khac. O’ nhiing doan cong, dé gidm bt
do mon cua thanh ray, bao dam tau chay an toan, khi xay dung dwong sat nguwoi ta lam cho
dwong ray ¢ phia ngoai cao hon ¢ phia trong goi 1a "ray ngoai siéu cao .Néu tau vao du'o'ng
cang cong thi su thay do6i chiéu chuyen dong s€ cang nhanh, lic nay "ray ngoai siéu cao” sé
cang 16n hon. Tuy nhién " ray ngoai siéu cao” noi chung khong dwoc qua 150 mm, néu khong
thi dé bi 1at nghiéng nguy hiém. Do d6, nguwoi 1ai tau khi doan tau vao dudng cong, budc phai
giam téc do, dé dam bao an toan, neu khong trong tam doan tau s€ 1éch khoi dwong ray, xay ra
sw c6. Vi vay, cac doan duong cong cua duong sattré thanh vat chwcrng ngai quan trong, doan
cong cang nhiéu, viéc tang toc do tau cang kho khan cang can chu y dén van dé an toan. Chinh
vi vay, & mot s6 dwdng sat thong thudng clia Trung Quéc khi cdi tao thanh duwong sit cao toc
tiéu chuan, nguoi ta stra nhirng doan cong | nho thanh doan cong 16m, hodc nan doan cong thanh
doan thing véi bién phap nhw vay da dap tng dwoc yéu cau nang cao tdc do doan tau doi véi
tuyén dwong.

Tir khoa: Doan dworng cong; Pworng sat; Pudng cao téc.

78. Duong sat siéu dai khong c6 khe n6i khac
voi duong sat thong thuwong nhu thé nao?

Truéc kia moi lan di tau hod, ta thudng cdm thay doan tau khong nhitng rung dong, toa tau
khong ngung va dap voi duong ray, phatra tleng kéu "cic cup” nghe that kho chiu. Hién nay di
tau, c6 ldc cam thay tau chay rat ém, lau lau méi nghe thay tiéng va dip ctia banh xe v&i dwong
ray. Tai sao vay?

Rat nhleu ngwoi déu biét rang, trén duwong sat thong thuong, moi thanh ray dai 25 cm, trong
qua trinh rai duong, ngudi ta dung dau ndi nodi cac thanh ray lai véi nhau. Loai dudng ray nay
ctr cach 25 cm thi c6 mot diém tach ra, va chira lai mot khe ho voi chiéu rong nhat dinh, muc
dich 1a d€ cho thanh ray thich ng voi sw bién doi cta nhiét do, néng thi né ra, lanh thi co lai.
Tuy nhién, khi cac banh xe cia doan tau lan qua khe ho sé gay ra sw rung dong va t1en on lién
mién, khong nhirmg anh hudng . den diéu kién van hanh cla doan tau va su thoai mai cia hanh
khach ma vé 1au dai chd dau néi ctia cac thanh ray con dé bi mon héng va bi sut xudng, gdy
nén bién dang hinh hoc, han ché viéc nang cao t6c do chay tau va anh hudng dén sw an toan
chay tau.

Dé khac phuc nhuoc dlem do6 cta dudng sat thong thuong, bat d4u tir nhitng ndm 30 cta the
ky XX, ngwoi ta dan dan str dung phwong phap han noi cac thanh ray, dung dwong sat khong cé
khe néi thay cho duong sat thong thuong. Tirnam 1958, Trung Quoc da bat dau st dung
duong sat khong cé khe ndi, hién nay toan tuyén dai gan 2 van km, chiéu dai ban dau cua moi
thanh ray dai 250 m, 500 m, ndi dai thanh 1-2 km. Loai thanh ray dai nay & hai diu c6 noi



thém 2-4 thanh ray ngan loai 25 m, d€ 1am " "vung dém" dung dé diéu chinh sw co gidn rat nho &
chd néi. buong : sat khong c6 khe ndi nhw vay tuy da lam giam di rat nhiéu sw rung dong khi tau
chay, nhung vi ¢ "vung dém" van con c6 cho néi va khe ho gitta cac thanh ray, do d6 van han
chétdc do chay tau, va ciing khong thich hop véi yéu cau hién dai hoa dwdng st véi téc do cao
va tai trong lon.

Puong sat siéu dai khong khe ndi la loai c6 chiéu dai thanh ray vuot qua nhitng phan khu
héo lanh va ghi dudong tau cia nha ga. K&t cau loai duong nay da cai thién rat nhiéu diéu kién
chay tau, rat thich hop voi yéu cau phat trién van tai nhanh, trong tai 16m, ngoai ra con giam
hao phi thep, giam lwong cong tac duy tu bao du‘o'ng duong. Hién nay, dwong sat chia Phap noi
chung moi doan ray dai 6-8 km, dai nhat 1a 50 km; & Brc da truc ti€p han nodi, 11 van nhém ghi
dwong tau voi duong khong co khe n01 & Anh, m6t doan dlrcrng dai 645 km tw Xluston dén
Glasgou da thuc hién khong c6 khe noi hoan toan, dlrng dau thé gidi vé chiéu dai cia mot
thanh ray. 0 Nhat Ban trong duong ham dudi day bién Amori Hakodate dat thanh ray dai 53,8
km. O Otxtraylia c6 mot dwong chuyén dung dé chd than dung ray siéu dai khong co khe ndi
dai 297 km. O’ Trung Quéc, budc vao nhitng nidm 90 clia thé ky XX, hai duwong sat Kinh Son, va
Kinh Quang da lan lu'o't dwoc dat dwong ray siéu dai 21,1 km va 23,7 km. Hién nay tong chigu
dai ctia cac thanh ray siéu dai chay qua cac phan khu héo lanh da dat khoang 2000 km.

T khoa: Dwdng sat khéng khe néi; Pwdrng sat siéu dai khéng khe néi; Khe noi.
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79. DPwong sat leo nui c6 diém gi dac bié
buong sat 1a mot hinh thirc giao thong trén bo duoc str dung rong rai nhat no co the vuot
qua song bang cau lén, cling cé thé vurot qua ndi cao bang dwong ham. Tuy nhién, néu moi
nguoi mudn leo 1én nii cao, thi chi co thé leo treo bang chan, hoac 1a di 6 to di tir tir theo con
duong chay vong quanh swon nui, vi do d6&c cila dwdng sit néi chung khong vt qua 20%, néu
16n hon thi tau chay sé nguy hi&m.

Tuy nhién, cac nha thiét ké duong sdt va tau hoa da nghi ra mot bién phap gidp tau c6 thé leo
1én ddc rat cao. D6 1a duwdng sat leo nii.

Puwong sat leo nui khac voi dwong sat thong thuong, ¢ gitta hai dwong ray thong thuwong chay
song song nhau, nguoi ta tang thém mot duwong ray c6 rang, cho nén con goi la dwong sitba
ray hay duong sat ray c6 rang. Hinh dang bén ngoai cua tau hoa leo nui khong khac gi so voi
tau hoa thong thuong, nhung ¢ dudi gam tau co lap mot ddy banh rang dan dong. Khi leo nui,
banh rdng ¢ gam tau dn khop voi ray co rang ¢ gitra dwcmg tau, tau hoa do d6 dwoc kéo va "bo"
Ién, giong nhwr cac van dong vién leo nui bam vao cac go da déleo 1én vay, co ciu dic biét nay
clia duong sit leo nti khién cho doan tau cé thé an toan leo 1én cao véi dd ddc 20%.

buong sat leo nui va tau leo nui do c6 strc ché twong doi nho, khoang cach van chuyen twong
d6i ngan, téc do cling khong yéu cau cao, va c6 bd phan ham, nén trong qua trinh leo ndi duoc
bao dam an toan. Vung nui Alpes ctia Thuy ST c6 xay dung dlro'ng sit nhw the chuyén dung dé
leo nui tham quan du lich. Du khach ngoi vao toa tau c6 thé thiy sw tan Ky ctia doan duwong leo
nui, lai c6 thé ngdm canh dep, thuc sw cam thay thich thd khi di du'lich.

Tl khod: Pudrng sdat leo niii; Pudng sdt ba ray; Thanh ray c¢é bdnh rdng; Tau héa leo nii.
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80. buong sat mot ray co nhirng wu diem doc
/7 N\
dao nao?
N6i dén dwong sat, chac chan ban sé nghi dén hai dwong ray chay thang tit vé phuwong xa.
Nhung ban da thay du*crng sat moOt ray chwa? Poan tau chay trén mot ray nhw thé nao?

Puwong sat mot ray, la chiloai tau chay trén dwong mot ray ¢ trén cao. Theo trang thai chay
tau khac nhau ma chia ra hai loai, 1a kiéu treo va kiéu dit. Dam ctia dwdrng mdt ray kiéu treo
dugc ddt trén nhitng cot thép hoac bétdng cot thép theo mot kKhoang cach nhat dinh, doan tau
duoc treo vao dam, con kiéu dat thi doan tau chay trén dam. DAm duong ray noi chung la mot
dam hinh thing tt lam bang betong chiu lwc theo dw kién, khi vuot qua song va nhirng tuyén
duong giao thong khac, vi d6 dai cua dam Ién nén cling cé ldc nguoi ta dung dam bang thép.
Doan tau c6 banh chu dong va banh dan hwdng. Banh chu dong lay mat trén cda dam lam
duong ray va do toan than tau; banh dan huong 14y hai mat bén cia dam lam dwong chay,
dung dé duy tri sw 6n dinh ctia ‘than tau va din hwong.

Puing: sat mot ray c6 nhiéu vu diém doc dao. Trudc hét, dién tich chiém dat ctia n6 nhé, rat
dé thich ing voi diéu kién dia ly, n6 chi can st dung dién tich bé d& cot chong & trén mét datla
c6 thé m& mot tuyen giao thong méi & bén trén thanh phd. N6 ciing c6 thé loi dung khoang
khong gian ¢ bén trén nhiing dai phan cach ¢ gitra nhitng con dwong hién c6 hodc phia trén
nhiing con séng cua thanh pho lam dwong ray trén khong, ma khong can di doi cac kién tric
trén mat dat, lai khong anh hu'crng dén hwong di von c6 cua hé thong duong ong & dudi dat.
Mat khdc, llro'ng cho khach caa duong sit mot ray kha 1én, kha ndng van chuyen manh, moi gio
co thé van chuyen 1-2 van lwot nguoi. Hon nita, chi phi xay dung dwong sit mot ray thap, thi
cong tuong doi gian don, tién chi phi xay dyng chi bang 1/4-1/3 dwong tau dlen ngam, chi phi
veé bao dudng va duy tu cling thap hon so voi duong tau dién ngam va duong sat thong
thuong. Ngoai ra kha nang leo doc ctia n6 cling 10m, c6 thé chay trén dwong doc 60%o va dwong
vong c6 ban kinh cong nho 100 m; n6 con tién loi cho viéc két hop véi tham quan du lich, hanh
khach c6 thé ngbi bén cira s6 ngdm phong canh thanh ph.

Tau treo trén dwong mot ray, khi chay c6 thé roi Xuong khong? Sy thyre thi khi thiét ké da dat
van de an toan lén hang dau, toan bo thiét bi tin hiéu va van hanh cua doan tau déu duoc giam
satva diéu khién véi trang thlet bi hién dai nhat, c6 thé néi la rat an toan. Vi du duwdng tau mot
ray ¢ thanh pho Wupertal ctia Pirc, da chay 80 nam, tong hanh trinh 1a 250 triéu km, twong
duong 6000 vong vong quanh x1ch dao cua Trai Dat ma chuwa phat sinh sw co nao. Bu*crng sat
mot ray cua thanh pho Sydney cua Otxtraylla va Bac Kyushu cua Nhat Ban c6 trinh d6 hién dai
hod cao nhat hién nay. Trong d6, dudng sat mot ray cua Sydney duoc dua vao st dung nam
1988 da néi lién khu thwong nghlep trung tam voi khu cang, doan tau dung két cdu hinh hom
kin 1am bang thep, thuc hién diéu khién tw dong bang may tinh trén toan tuyén, ci hai phut thi
cO mot chuyén tau, tdc do cao nhat1a 35 km/gid, mdi gior c6 thé van chuyén 5000 lwot nguoi,
vira nhanh lai vira an toan.



81. Tai sao doan tau trong tai c6 strc cho dac
biét lon?

Trong mang ludi giao thong duong st cua Trung Quoéc cé mot tuyén dwong van tai ddc biét,
do 1a duong sat dién khi hod tir Pai Péng ctia tinh Son Tay den dao Tan Hoang cua tinh Ha Bic.
b6 la tuyén van chuyen trong tai bing duong sat dau tién cua Trung Quoc, doan tau chay qua
tuyen dwong nay un un chuyén than cta mo than Dai Dong vé cang Tan Hoang Pdo - mot cang
tap trung va phan phoi than quan trong, roi tir d6 chuyén than 1én tau thuy dwa di cac cang 16m
cda Trung Qudc va thé giai.

So sanh vo1i cac doan tau thong thuong, sirc ché cua doan tau trong tai Ién hon nhiéu,
thwong 16n hon gap 2-3 lan. Tai sao doan tau trong tai 1én "khoé" nhw vay?

Nguyén do 1, strc kéo cua doan tau tuy thudc vao cong suit cua dau may 16n hay nho va tinh
nang clia né tot hay xau. Poan tau trong tai thuong dung dau ‘may co strc keo khoe lam dong
lwc, hoac do hai dau may tr¢ 1én cua tau hoa thong thuong dé kéo. Strc chd 1én nhat cua doan
tau trong tai kéo bang dau may cong suitlon thuong la 5000 tan tré 1én, con dau may thong
thuong chi keo dwgc 2000-3000 tan. Khi doan tau trong tai duoc kéo bang nhiéu dau may, thi
cac dau may duoc sy diéu khién va diéu do théng nhat "ciing phat luc”, do vay sirc kéo duoc
ting Ién rat nhiéu, strc chd dwong nhién ciing dic biét 16n.

bac diém ro nét ctia doan tau trong tai la nang cao kha nang van chuyen cua doan tau, diéu
nay rat quan trong ¢ nhitng noi c6 sy van chuyén thuong xuyen. biéu thu vi 13, c6 nhitng doan
tau trong tai kéo bang nhiéu ddu may thvfcmg la mé6t to hop tam thoi cia nhizu doan tau. Khi
nhleu doan tau ch¢ hang deu can di qua trén cung mot doan duong thuong nguoi ta noi ching
lai v&i nhay, dau tau nay ndi vao dudi tau kia, hop thanh mot doan tau trong tai tam thoi. Cac
dau may clia nhitng doan tau dé dwoc chi huy thong nhat, duy tri nhip nhang t6c do chung va
ham phanh chung, thyc hién thao tac dong bo. Sau khi cing chay qua mot doan duong, doan
tau trong tai lai phan tan thanh tung doan tau thuong, lan Iwot di theo cac tuyén dwong véi
phwong huéng khac nhau, dé dén dia diém ctia minh.

Tw khoa: Tai trong tdi; Pdu mdy céng sudt lén.

82. Tai sao phai xay dwng dwong sat trén mat
nuwoc?

Duong sat trén mdt nwéc khong phai 1a dit dwong ray 1én ciu vuot qua song qua bién, mala
dwa doan tau 1én mot loai pha 16n dwoc ché tao dic biét, roi vurot qua song ho hoic qua bién

dua toan bd doan tau sang bén kia be. Do d6, dwong sat trén mat nwoc giong nhw moét chiéc
cau ndi c6 tac dung ndi lién va lam thong sudt dwong sit & hai bo.

Hién nay, duong sat trén mat nwdc da tir song phat trién ra bién, tir pha chay voi khoang
cach ngdn gitra hai bo song phat trién thanh pha vwot bién véi cw ly dai. N6 tap trung uu thé vé
cac mat nhw dwong sat van tai thuy, congteno hoa van tai lién tuc v.v. lam cho cac toa tau chay
truec ti€p 1én pha, nhw vay c6 thé tranh dwoc viéc boc chuyén hang hoa trén ben tau, giam ton
that hang hod, ddy nhanh hiéu suit chuyén hang, nang cao kha niang in hang cda cang.



biéu quan trong hon la duwong sat trén mat nwdc khong nhiing c6 thé glam nhe ap lyc van
chuyen doi véi duong sat trén dat lién, ma con rut ngan rdt nhiéu viéc van chuyen vong quanh
voi khoang cach dai cua tau hoa. Vidy, c6 mot tuyén dwong sat trén mat nuwoc tir Lién X6 di
Ditc, tong chiéu dai 540 km, thoi gian chay tau chi twong dwong voi 1/ 6 so v&i van chuyén trén
dat lign. Hién nay nhitng nuoc co tuyen bo bién dai, thuy vuc rong nhu My, Canada, Pan Mach,
Thuy Dién v.v. déu ra strc phat trién dwong sit trén mat nwoc.

So voi viéc xay dung duong sat trén dit lién, dwdng sat trén mit nwéc khong cin phai lam
nén duong va duong ray dai, do d6 lwong cong trinh nhd, tiét kiém dau tu, thoi gian thi cong
ngan, hiéu qua nhanh. Vung duyen hai Trung Quoc cé nhigu thanh pho chiéu dai bo bién hon
18.000 km cé nhiéu tiém nang dé khai pha duong sat trén mit nwdc. Vi du nhw tiy Thuong Hai
di Ninh Ba, dung dwong sat trén mét nwéc vuot qua vinh Hang Chau, khoang cach van chuyen
sé rut ngan 1/3; doan duong st trén mit nuwdc tir Pai Lién di Nhién Dai _dang xay dung c6 thé
rat ngan hon 1800 km so voixay dung trén dat lién. Do vay phat trién van tai _duong sat trén
mat nuwéece la rat thich hgp voi tinh hinh Trung Qudc, cling [a mot bién phap dé gidm bt sw
cing thang cla nganh van tai dwong sit hién nay.

Tl khod: Pwong sdt trén mdt nwéc.

83. C6 thé xay dung dwong sat & dwdi nwéc
dwoc khong?

Chung ta biét rang, 3/4 dién tich Trai P4t 13 bién. O dwdi bién c6 nhleu tai nguyén vo cung
phong phu, khai thac tai nguyén bién la muc tiéu quan trong nhat cua con nguoi & thé ky XXI.
Puwong sat dwdi nudrc, tire [a con duong chay tir luc dia di xuyén qua bién, cling sé 1a mo6t trong
nhitng phuwong thirc giao thong kiéu méi an toan, thoai mai nhat.

Qua nhiéu nam nghién ctitu dwong sat dudi nwdc vé mat ky thudt da kha hoan thién. Theo
nhan thirc ciia con nguoi dOI v0Oi bién, khi doan tau chay téc hanh & dudi nuoc, thu@ng gap
phai cac van dé vé luc can cua nuoc b1en luéng nuérc ngam va dong d01 lwu cia nwdc bien. Do
d¢ than tau ¢ dudi nwdc sé€ dua vao banh xe dan hudng dé c6 dinh vao nén dwong ciia duong
sat mot ray & dudi nudre, dong thoi dwa vao 6n dinh thang dlrng va nam ngang dung cho tau
ngam dé cho doan tau c6 thé chay mot cach 6 6n dinh & dwéi nuwdc sau. Ngoai ra, trén doan tau
co lap dong co tuyen tinh tién tién, do do keo doan tau chay véi toc do cao & dudi nuéec. Mot
khi gap dleu bat trac, co cau tw dong cua no co thé khlen cho doan tau ty dong tach khoi dwong
ray va noi l1én trén mat nwéc giong nhu tau ngam vay. Doan tau dud¢i nuéc khong nhiing c6 thé
ché cac loai hang ho4, ma con cé the chd hanh khach di du lich duéi day bién. Khi tau chay
duwdi bién, hanh khach nhin qua ctta s6 giong nhw & trong thuy cung cia Hai Long Vwong, that
12 thd vi vui mat.

Xdy dung duong sdt & dwdi bién, kinh phi it ma hiéu qua cao. Theo thong ké, cir moi kilomet
dwong hdm can 100-800 triéu do6 la My, con 1 kllomet duong sit duéi bién chi bang 3- 30% s6
dé. Hién nay nuéc Nhat dang xay dung dwong sit dudi bién, du tinh sé cho chay thit vao dau
thé ky XXI.

Tl khod: Puong sat dwdi nwde.



84. Tai sao can phai tang toc do chay tau
duong sat?

bi d6i véi sy phat trién ctia nén kinh té quoc dan, toc d6 van chuyen dwong sat ngay cang co
tam quan trong. Cuc buong sat Trung Quodc quyeét ¢ dlnh bat dau tirndm 1995, tirng budc tang
téc do doan tau ché khach trén cac tuyen dwong sat chinh nhon nhip nhit, khién cho t&c do
dat d&n 140-160 km/gid, cac doan tau chd hang ciing ting téc dd mot cach twong rng.

Hién nay trén thé gi¢i, téc dé duong sat thuong duoc phan chia thanh: 100-120 km/gio goi
la toc db binh thuong (thuong toc) 120-160 km/gio goi la tdc db trung binh (trung toc); 160-
200 km/glcr goila toc db cao tiéu chuan (chuan cao toc) hodc téc dé nhanh; toc dd 200-400
km/gio goi la toc do cao (cao toc) toc do trén 400 km/gior goila siéu téc, Tuy nhién di doi véi
su tién bo ki thuat, tiéu chuan "cao toc" cling dan dan dwoc nang cao. Chang han nhw nim
1995, Uy ban kinh t& Chau Au ctia Lién hop quéc théng qua mot hiép nghi quy dinh: t&c do
du'o'ng sat cao téc mai xdy dung chuyén dung cho doan tau ché khach [a 300 km/glcr téc do
dudng sat cao tdc mdi xdy dung dé€ ché cad hanh khach 1an hang hoa la 250 km/gio.

Vé mat trang bi ky thuat voi tng dung cua no, nhat la Ve tdc d6 van hanh cua doan tay, thi
Trung Quoc con c¢6 mot khoang cach rat 16m so véi yéu cau thuc té. So sanh voi "tdc dd quoc
e" thl cang lac hau hon. Ndm 1995, tai Trung Quoc tdc do trung binh ctia tau khach 1a 58,3
km/glo' toc do tau lir hanh 12 49 km/glo' toc do tau ché hang 1a 30,2 km/gid. Do d6, viéc ting
téc do chay tau la mot yéu ciu birc thiét can phai lam.

‘Phuong phap co ban dé tang toc dob chay tau la: Loi dung toi da cac thiét bi hién co, tién hanh
cai tao ky thuat, trén co' s¢' bao dam an toan, tang stec kéo, dung toa xe kiéu mai, cdi tién cong
tac quanly van chuyen v.v. Cu thé nhw déi véi cac thiét bi va co sé ha tang nhw tuyen duong,
ghi dau may, toa xe, thong tin tin hiéu, trang | thiét bi an toan v.v. Can tién hanh cai tao va doi
moi voi quy mo lo'n thiét ké mot loat dau | may tang toc, toa xe cho khach va ché hang, nhap
ngoai mot loat cac thiét bi va ky thuat quan ly tién tién, cai tao va xay dung cac dau méi giao
thong. Qua mot thoi gian thir van hanh, t6c d6 doan tau nhanh di dat dwoc 120-140 km/gio,
thoi gian chay tau giam bét duoc 1/4 so vo1i truee. Nhu doan tau K81/82 tir Bac Kinh di Dai
Lién toan bd hanh trinh 13 12 gi¢, rat ngan duoc 4 gio 11 phit so voi trwde; doan tau K65/66
tir Bac Kinh di Nam Kinh, toan b6 hanh trinh 1a 13 gio 11 phut, rat ngan 5 gior, doan tau 105 tw
Bac Kinh di ThAm Quyen toan bd hanh trinh 1a 35 8io, ratngan 12 gio 49 phut. Ngoai ra, tir
nim 1995 bit dau cho van hanh doan tau nhanh tir Quang Chau di Tham Quyén, toc do cao
nhatla 167 km/gi¢ dat tiéu chuin cao toc quoc té.

Tl khod: Tau hda cao téc; Pworng sdt cao tdc tiéu chudn.

85. O nhirng thanh pho l6n dan cw dong duc va
cac cong trinh Kkién truc day dac thi xay dung
duong tau dién ngdm thé nao?

Tau dién ngam hién nay da tré thanh mot phwong tién giao thong quan trong ctia thanh pho,



no da lam giam nhiéu tinh trang giao thong chen chic ¢ trén mat dat, nhanh chéng vin chuyén
mot lwong 1én hanh khach di dén nhitng noi khac nhau.

0] cac thanh phé 16n hién dai, dan cw déng duc, klen tric day dac thi lai cang
A\ phai xay dung duong tau dién ngam. Tuy nhién, xay dung duong tau dién ngam
- & nhitng thanh phé do, thuwdng phai xét dén nhidu yéu to.

Khi xuéng ga tau dién ngam, bat giac chiing ta sé tham hoi, nguoi ta dao
dwong ham nhw thé nao nhi?

Xay dung duong tau dién ngam & thanh phé 16m, khong thé "moi gan mo
bung” dién tich 16n trén mat dat nhat 1a khi xay duwng dwong ham & 16p dit mém va 16p nham
thach. Vi thé, nguoi ta thu'(rng st dung phuwong phap vira dao xuyén theo chiéu ngang vira xay
Op, ngudi ta dung mot thiét bi co gioi chuyén dung, hinh dang bén ngoai thuong la ket cau kim
loai kleu lap ghép hoac kiéu han noi hinh 6ng, két ciu c6 nhiéu loai, nhung ciu tao co ban gom
c6 vo, thiét bi dao va xay.

Dbuong tau dien ngam so6 1 va s6 2 Thuong Hai déu duogc dao theo phuwong phap nay. Khi thi
cong thiét bi dao duwoc dung kich dé lam dong luc, vanh ludi cat tlep xuc véi dat bun, d6 la mot
dao cit hinh tam giac co luoi cat rat sac. Khi kich day vanh ludi cit tién vao thi ludi dao sé cit
vao lop dat bun va hinh thtc cit bun glong nhu cai got but chi vay. Khi khoang cach tlen vao
dat dwoc mot mirc do nhat dinh thi can pitténg ctia kich co lai, sau d6 tién hanh xay 6p. Vat liéu
dung dé xay 6p du'cmg ham khi dao xong, tuwong ty nhu ta op gach hoa hodc gach men, khi lam
nha. Tuy nhién, & dwong 1,5 -2,0 m. Sau khi 6p xong, dau sau cua kich lai d& phan da 6p do, cac
ludri cat lai tiép tuc dao sdu vao tuan ty vira khoét vira xay nhu thé dan 'dan hinh thanh mot
dwong tau dién ngam kha dai.

Tl khod: Pwong hdn dwong sdt.

86. Tai sao tau dién ngam ngay cang tro nén
quan trong trong giao thong thanh pho?

Theo du tinh, dén diu thé ky XXI, s6 thanh phé c6 trén mot triéu din trén toan thé gidi sé
tang lén hon 400, cac phuong tién giao thong truyén théng trén mat dat o trong thanh phé vi
c6 lwong chuyén ché nhd, toc dod cham, nén Kkhong thé thoa man nhu ciu van chuyén hanh
khach, vi viy tau dién ngdm ngay cang tré nén quan trong.

Tau dién ngam so voi cac phuong tién giao thong khac trong thanh pho ngoai viéc co thé
tranh dwoc giao thong un tac & trén mat dit va tin dung khong gian, no con co rat nhiéu wu
dlem Mot la lvong van chuyen 16m: nang luc van chuyén cua tau dién ngam 16m gip 7-1014n 6
td cong coOng & trén mat dat, cac phuong tién giao thong cong cong ¢ bat ctr thanh phd nao
cling khong thé so sanh kip no; Hai la, toc do nhanh. ‘Tau dién ngam chay vun vat duoi duon
ham, thong subt khong gdp chuvng ngai gi, tc do ctia né so véi xe cd trén mat dat nhanh gap
2-3 lan c6 khi viot qua 100 km/gio; ba la, khong 6 nhiém; tau dién ngam dung dién lam dong
luec, khong ton tai van dé 6 nhlem khong khi. Ngoai ra, tau dlen ngam con cé cac wu diém l1a
chay dung gi, tién loi, thodi mai va tiét kiém ngudn ning luong.

Phin 16n cac ga cia dwong tau dién ngdm déu c6 may ban vé tw dong va may soat vé tu dong,



don  gidn hod rat nhiéu viéc mua vé va qua trinh ra vao ga cua hanh khach. Trén tau dién ngam
co lap thiét bi tw dong dimng xe, khi ngwoi lai vi so suat ma quén dung xe, thi thiét bi d6 c6 thé
cudng birc doan tau dung lai, do d6 bao dam tau chay an toan. Boan tau con c6 thé can cirvao
quy dinh cta tin hiéu trén mat dat de tw dong diéu chinh téc do.

Nhén vién diéu hanh tau dién ngam thong qua man hinh hién thi & buong diéu khién trun
tam dé giam sat va diéu khién sw van hanh cta doan tau dong thO’l dung may tinh dién tir dé
diéu khién tw dong. Khi tau chay, néu vi nguyén nhan nao dé ma tao nén sw hdn loan cuc bo, thi
may tinh cé thé kip thoi diéu chinh, do d6 nhanh chéng phuc hdi sw van hanh trat tw binh
thwong.

Nhiéu nuérc da dung k¥ thuat tién tién khong cé nguoi diéu khién tau dién ngam O hé thong
tién tién ty dong hoa cao do, doc theo dwdrng ham nguwdi ta dit rat nhiéu caméra va cac diém
kiém tra trac nghiém, cac tin hiéu va hinh anh déu dwoc thu vao man tivi va may tinh & trung
tam diéu khién, toan b tuyen duwong hoan toan duoc thuc hién ty dong hoa. Trung tam diéu
khién tau dién ngam chi c4 3-4 nhan vién céng tac, nhitng nguwdi nay thong qua cac tin titc
phan hoi dé tién hanh diéu khién tir xa, thuwc hién tw dong hoa.

Sw phat trién cua duong tau dién ngam hién dai hoa dwoc nhin dan hoan nghénh va cé vii
nhiét liét. Hién nay & dwdi long dat cac thanh phé 16n nhw London. New York, Pari, Matxcova
va Tokyo v.v. déu da tré thanh mot mang duong tau dién ngam nhiéu ting, thong di nhidu noi,
co thanh pho conxay dung & dwdi dat cac quan thé kién tric thwong nghiép va ca dlem vui
choi giai tri, cung voi dwong tau dién ngam hinh thanh mot thanh phd duoi mat dat, & rat
nhigu thanh pho, duong tau dién ngam két hop voi du'cng sat trén mat dat va du*crng sat trén
khong tao thanh mot mang ludi duong sdt cao tdc, dé giai quyét van dé giao thong van tai cang
thang cla thanh pho. Sw phat trién cua duong tau dlen ngam hién dai hoa da tr¢ thanh mot
trong nhitng tiéu chi quan trong déi véi viéc hién dai hoa giao thong db thi.

Hién nay, cac nha khoa hoc dang nghién ctru ché tao mot loai duong tau dién ngam kiéu m&i
- dwdng tau dién ngam vuotam, voiy twong la & do sau 100 m dwdi mit dat, nguoi ta dao mot
dwong ham, sau do rut hét khong khi ra, khién cho né tré thanh mét dudn ham chan khong
that su, doan tau chay trong duong ham nay cé toc do vwrot xa rat nhiéu tdc do Am thanh, dat
dén 2000 km/gid co day.

Tt khoa: Tau dién ngdm

87.Lam thé nao dé phan biét duong sat ray
nhe va duong tau dién ngam?

Viéc van chuyen hanh khach ¢ cac do thi hién dai hoa, da tir phwong thikc giao thong don
gian nhat phat trién thanh két cau giao thong da nguyén hoa, tirc la vira c6 6 t6 cong cong va
taxi truyén thong, lai ra strc phat 1 trién giao thong chay trén du*crng ray. Trong do, giao thong
duong ray nhe la mot hé thong van chuyén ki€u m&i cé téc do nhanh, lwong van chuyen lén va
it 6 nhiem.

C6 nguoi cho rang, xay dung & duwdi dat 1a tau dién ngdm, con chay & trén mat dat 1a tau dién



ray nhe (train way). Lai c6 nguoi cho rang duong sat ray nhe vi trong lwong cta cac thanh ray
nhe hon so véi dudng ray xe dién ngadm, nén cé tén goi nhw vay. Cé phai that nhw vay khong?

Thuc ra thi, sw khac nhau gitta duwong sdt ray nhe va duong tau dién ngam, khong phai & cho
thanh ray cua ching nang nhe khac nhau, hoac 1a chay trén mat dat hay dwéi dat, ma cht yéu la
can ctr vao sttc ché clia chiing dé phan b1et

Duong sat ray nhe ndi chung dung cac toa xe cé lwong chd hanh khach trung binh, moi toa co
thé chita 202 nguoi, lwong chd vt mitc t6i da la 224 nguoi, vao gio cao diém luu hro'ng hanh
khach toi da la 1,5-3 van lwot nguoi. Con tau dién ngam thi dung toa xe c¢& 16n, moi toa co thé
cho 310 nguoi. VU‘O‘t mitc toi dala 410 nguoi, ¢ gio cao diém, luu lwgong hanh khach toi da moi
giola 306 van lwrot nguoi. Mat khac, s6 toa cda duwong sdt ray nhe néi chung khong qua sau toa,
con s toa cua tau dién ngam thi thuong vwot qua 10 toa.

Ngoai ra, duwong sdt ray nhe c6 thé xay & trén khong cling co khi xay ¢ dudi long dat Con tau
dién ngam thi chay ¢ duoi long dat, nhung cling c6 thé chay trén mat dat, thim chi con xay &
trén khong, loai tau dién ngdm nay c6 khi ciing dwoc goi la giao thong du'ong ray.

Tl khod: Pworng sat ray nhe, tau dién ngdm

88. Glao thong dwong ray nhe va xe dieén chay
trén dwdng ray kiéu cii cé gi khac nhau?

Giao thong duong ray nhe la cach goi don gian loai xe dién chay trén duwdng ray c& nho va
nhe hon duong xe Iira thong thuwong. N6 chuwa c6 mot dinh nghia chit ché nao, cach goi clia
moi nwéc cling khac nhau. Anh va My thi goi la "van chuyén duong ray nhe” hoac "hé thong
du'ong ray nhe”. Nhat thi goi la "xe dién nhanh nhe", Thai Lan thi goila’ dlro'ng ray toc do
nhanh", Hong Kong thi goila "duong sat tiénloi" v. v. Trén thuc té, cac loai giao thong dwdong
ray nam gitta xe dién c6 ray va tau dién ngam thuoc loai giao thong dwong ray nhe.

Giao thong duwong ray nhe duoc phat trién trén co so xe dién chay trén duong ray kiéu cii, né
t1ep thu ky thudt tién t1en ctia dwong tau dién ngam va dudng sit & ngoai 6 thanh pho N6 vira
c6 mot s6 dic diém cia xe dién chay trén duong ray, nhung lai khac nhau r6 rét so voi loai xe
dién kiéu cii chay cham ri i lic lu, kéu leng keng & ngoai duong phd. Piéu khac nhau chu yéu
gitra giao thong du'ong ray nhe va xe dién kiéu cii la: Giao théng duong ray nhe co dwong
chuyén dung riéng, con xe dién kiéu cii thi chay chung cung dwong voi cac loai xe khéc; toc do
ctia loai trén la 50 km/gio tré 1én, con xe dién kiéu cfi thi chi dat dén 15-17 km/glo giao thong
du'ong ray nhe c6 thé lap ghép thanh doan tau dé van hanh, nang lyc van chuyén mot chiéu cé
thé dat den 12000 - 25000 luot ngudi, con cac toa cua xe dlen kiéu cii thi c6 dinh, nang lic van
chuyen mot chiéu chi c6 6000 lwot - nguoi; tuyen giao thong dlro'ng ray nhe c6 thé dait trén mat
dat, cling c6 thé & dudi dat hoac trén khong, con xe dién kiéu cii chico dlro'ng trén mat dat. Vi
giao thong dwong ray nhe thu hudt dwoc nhiéu ki thuat méi cua duong tau dién ngam nén so
véi xe dién kiéu cii thi tleng on nhé hon, tiét kiém dién hon, van hanh binh 6n, an toan, thoai
mai, chi phi xay dung lai it hon rat nhidu so véi duong tau dlen ngam Do do, giao thong dwong
ray nhe dwoc phat trién nhanh chéng trong nhiéu thanh phé & cdc nwéc trén thé gidi.




Hé thong giao thong nhanh & thanh phé Vancouver ctia Canadala mothé théng giao thong
du'crng ray nhe tan tién trén thé gi¢i. Toa xe bang nhom nhe, cit hai toa hop thanh mot déi ban
vinh cttu, mdi d6i c6 thé van hanh don doc, cling c6 thé két hcrp thanh doan tau. Tong chleu dai
tuyen dwong la 21 km. Trong do6 1.6 km chay duoi duwong ham & trung tdm thanh pho, c6 6 km
& trén mat dat, phan con lai Ia & trén dam xdy O trén cao bang bé tong cot thép. Toan b qua
trinh van hanh bao gom 14i tau, diéu chinh tdc d9, dong mé cira, dirng xe v.v. déu dwoc didu
khién tw dong do mot hé thong ba may tinh hop thanh. Trén tau khong c6 nguoi 1ai va nhan
vién phuc vy, chi ¢6 "nhan vién tryc ban giao thong nhanh” lwu dong, mdc dong phuc, phu
trach giam sat, bdo ddm an toan va kiém tra vé. Toc d6 clia tau la 70-80 km/gi&, van chuyén
hanh khach mét chiéu moi gior trén ba van lwot nguoi.

Tw khéa: Giao thong dwong ray nhe; Xe dién chay trén dwong ray.

89. Tau dién trén khong trong thanh pho cé an
toan?

Tau dién trén khong kiéu "lén troi” 1a mot hé thong giao thong dwong sat trong thanh pho

ma dai bo phan dLro'ng ray dat trén ciu & trén cao, no cling giong nhw duong tau dién ngam

"chui xuong dat", dé la bién phap co hiéu qua de giai quyét van dé giao thong kho khin cuda
thanh pho Ion. Tuy nhién gia thanh xay dung va chi phi kinh doanh van tai cua tau dién trén
khong thap hon nhiéu so voi duong tau dién ngam do do, tir thap ky 80 clia thé ky XX tré lai
day, loai dwong sat nay phatt trién rat nhanh nhuw cac thanh pho Osaka Toky6, Manila,
Slngapore Vancouver déu ké tlep nhau xay dung. Pwong sat ray nhe ma Thuwong Hai xay dung
thwc té€ la mot loai tau dién trén khong.

Tau dién trén khong duoc xdy dung trong khu vye thanh pho da tang thém cho nhan dan
thanh ph6 moét loai phwong tién giao thong tién loi, hon nita né con tao nén sw phon vinh &
khu vuc doc theo con duong. Tuy nhién, nhan ‘dan thanh phé rat quan tam dén tié€ng 6n, canh
quan moi treong va van dé an toan cua loai hinh giao théng nay.

Tleng on cua tau dién trén khong chu yeu la tiéng ma sat va va dip gitra banh xe v&i duong
ray, va ca tiéng 6n vé dong luc ciia con tau. Tuy nhién, c6 rat nhiéu bién phap chéng 6n cta tau
dién trén khong, chang han nhw cac toa xe c6 banh xe dan ho6i, banh xe bang cao su, may dién
kéo tuyen tinh, gia chuyén hwéng linh hoatv.v.; vé mat du‘o'ng ray co ray thép dai (dwong ray
khong co6 moi n01) dém cao su thlet bi giam t1eng dong v.v. Sau khi chon mot s bién phap noi
trén, c6 thé lam cho t1eng on giam xuong rat nhiéu. Trén thuec té so voi ducrng sit thong
thuwong thi tau dién trén khong do c6 trong lwong nhe, téc do6 cham, nén tleng Oon nho hon rat
nhidu so véi dwong sit thong thudng, tham chi tiéng 6n con nhé hon ca 6 t nira.

Tau dién trén khong c6 lam tr¢ ngai déi véi canh quan thanh phé khong? Qua cac tau dién
trén khong da dwoc xay dung, phan lén déu té ra hung vi, gon nhe, my quan va hai hoa véi moi
treong xung quanh. Tau dién trén cao khong nhirng tré thanh mot tiéu chi quan trong cia mot
thanh phé hién dai hoa va hién dai hoa nganh giao théng, ngoai ra con tang thém canh sac méi
cho thanh phé. Du'cmg sat trén cao cling giong nhuw duong bo trén cao, co thé thong qua bién
phap k§ thuat cong trinh thiét k€ my hoc cao siéu, khién cho né cé ducrc sw tao hinh my quan
va phéi hop hai hoa véi canh quan méi trudong.

Con nhw vin dé an toan déi v&i tau dién trén khong, c6 mot s6 ngudi cdm thiy so hai khi



doan tau chay qua trén dau, nguoi di tau ciing co khi lo ling so doan tau bi trat banh lat nhao
Xuong dat. Trén thuc t€, sw van hanh ctia doan tau trén cao c6 nhiéu bién phap dé bao ddm an
toan mot trong nhu'ng b1en phap do la khi chay, no duoc sw khong ché cta dwong ray thep dan
huwong kién c6, ban than no 1a rat an toan, ngay ca khi nh& bi trat duong ray, van co thanh ray
bao vé banh xe va twong phong hd dé dé phong sau khi bi trat ray lam cho tau bi 1it. Do viy tau
dién trén khong 1a mot phwong tién giao thong hét sttc an toan, thoai mai va tién loi.

Tl khod: Pwong sat trén khong; Tau dién trén khéng.

90. Tai sao c6 doan tau trén khong chay o hai
bén dam thép?

Ban da bao gio thay loai tau dién trén khong ma doan tau lai chay & hai bén dam thép chuwa?
Hién nay, & My dang khai pha va thir nghlem loai phuong tién giao thong trén cao kleu mai do.
N6 dwoc ménh danh 13 "hé théng 21" hién nhién la loai tau nay dwoc thiét k& hwéng vao thé ky
XXL.

Dleu khac nhau lén nhat so véi phuwong tién giao théng dudng ray nhe truyen thong, la doan
tau ciia "hé thong 21" chay ¢ hai bén dam thep P& dam thep la nhiing tru xi mang cach nhau
24,7 m. M6i doan tau cé treo 2-4 toa xe, tdc do 1a 96,5 km/gio c6 thé do mot nguoi 1ai hodc
diéu khién bang ti vi. Moi toa tau do mot cap banh xe bang thep lién két véi dam thép va van
hanh theo quy dao ¢ phia duoi dam thep beé dé phong toa tau bi trugt ray hoac bi lat, hé thong
nay st dung gia d& canh tay don, ché tao bang thép co moc an toan, no lién ket chdt ché méc
noi toa tau véi dau dinh dam thép, bdo dam toa tau van hanh an toan, binh 6n, di tau thoai
mai. Vi nha ga duoc thiét ké theo tiéu chuan hoa, nén hau nhw c6 the dat & bat ct cho nao doc
theo dwong tau. Hanh khach di tau c6 thé 1én xudng bing thang cuén hoic thang may.

Uu diém chinh cta phuong tién giao thong nay la: chiém dat rat it, co thé giai quyet duoc

van dé ach tac giao thong & trén mdt dat, lai c6 thé tiét kiém kinh phi xay dung. Gia ca xay
dung 1 km la 12,4 triéu dén 15,5 triéu USD, ma hién nay gia thanh xay dung hé thong van
chuyén 8 0 mot s6 thanh pho dilén toi hang tram triéu USD cho moi km du*crng Mit khac, hé
théng gia do trén cao nay c6 thé xdy dung ¢ bén ngoai hién truong thi cong, sau do lap rap_
nhanh lén tuyén duong, do d6 lam giam bét hién twong tac nghén giao thong do thi cong gay
nén. Cac dam thép nho hep cling c6 thé lam giam rat nhiéu tro ngai vé thi giac noi chung. Do
tau dién trén khong nay c6 thé chuyén hwéng trén duong cong co ban kinh 27,4 m diéu dé c6
nghia la cac thanh ray dan c6 thé chuyén huwdng gan nhw vudng goc ¢ bén trén cac nit giao
thong nhiéu nga, dong thoi tiép tuc vion dai ra doc theo cac duwong pho hién c6, do do6 thuan
loi cho viéc m& rong dudng giao thong, viéc ting thém dwong nhanh cang dé dang

Vé mdt an toan giao thong, loai duong sit cao hon mat dat khoang 5 m nay, c6 thé chong
chiu dwoc nhirng con 16c 16 ¢6 toc do gi0193,1 km/glcr khong nhitng khong c6 sy c6 dam tau,
ma con c6 kha nang ch6ng dong dit & mot mirc dé nhat dinh.

Tlr khoa: Puworng sat trén khong; Dam thép.



91. C6 thé "khdi phuc” loai hinh giao thong c6
dwong ray trong thanh pho khong?

Thé hé nguoi gia & Thuwong Hai nhat dinh con nhé xe dién c6 dlrcmg ray ngay xwa. No thwong
chi c6 hai toa xe, phia trudc Ia xe dong Iirc, c6 mot can gat goi 1a "dudi sam nho", kéo toa xe
dang sau chay leng keng qua cac phé. Vi xe dién toc d6 cham chap, cong thém VleC dat dwong
ray ngay trén pho nén da anh huong dén viéc di lai ctia cac phuwong tién giao thong khac va
nguoi di dwong. Do do, xe dién bi coi la phwcrng tién giao thong lac hau, dan dan bi ddy ra khéi
cac loai phuwong tién giao thong cong cong.

Tuy nhién vi quy mo cua thanh ph6 ngay cang mo rong, dan s6 phat trlen nhanh chéng, van
de giao thong do thi cling tro' nén nghiém trong hon. Gio day xe dién lai c6 co hdi khoi phuc lai
vi tri trwéc day. Pwong nhién, diéu dé khong c6 nghia 1a lai 16i loai xe dién cii kj da cho vao
Vién bao tang ra dunglai, mala co ké hoach tirng buéc twng dung cac loai giao thong c6 dwong
ray vao giao thong cua thanh pho.

Moi nguoi thuong cho rang xe Itra la phuong tién van chuyén cho quang dwong trung binh
dai, thuc ra d6 1a mot su hiéu lam Vi du cac thanh ph6 16n nhw Pari, Matxcova, New York, Cap
Nhi Tan, v.v. hé théng dwong sat ¢ ngoai thanh phan lén deu tu stra thanh tuyén dwong Vanh
dai dé dua hanh khach di vé cadc huéng & ngoai thanh. O’ cac thanh pho do, cw dan di lam va tré
vé nha déu co thé di bang xe ltra. Ngoai ra, do cac huong giao thong déu co xdy nha ga, cac
hanh khach di xe Itva tir noi khac dén, di vao cic noi cia thanh pho ciing rat tién loi, chi cin 1én
xe llra & vanh dai ngoai thanh la duoc.

Nang lyc van chuyen cua duwong tau dién ngam l6m gap 7-101an 6 to6 cong cong trén mat dat.
Lay du’crng tau dién ngdm & Matxcova lam vi du, lwgng van chuyén trong ngay dém la sau triéu
lwot ngudi, chiém 41, 2% luwong cho khach cua toan thanh pho Do dwong tau dién ngam it bi
gdy nhi€u, nén ngay cang co nhiéu nguoi chon tau dién ngam lam phuong tién giao thong Iy
twdong cia minh. O Trung Quéc cling c6 mot s6 thanh phé da xay dung dwong tau dién ngam.

Giao thong duong ray nhe, con goi la "duong sat ray nhe". Goi la "ray nhe" khong c6 nghia la
duong ray cua no nhe hon du'omg ray cua duong sat thong thwong, ma trong luong cho cua tau
chay trén loai dwong ray nay nhe hon so voi duong sat thong thuong. Co thé noi né duoc phat
trién trén co s& xe dién co ray kiéu cil trwéce kia, no c6 dac diem cua duong sat thong thuong,
dwong tau dién ngam va xe dién co ray. Duong sdt ray nhe noi chung cé toc do vao khoang 25-
50 km/gi®, doan tau da dang thudng cé 2-6 toa.

Cau chuyén lai dua ta tro Ve voi van dé xe dién c6 ray, loai phwong tién giao thong' 'ki€u cii"
ay, gi¢r day lai duoc coi trong & nhleu nuwéc nhu thanh pho Menbuéc ctia Otxtraylia co mang
lwéi xe dien dai hon 200 km, mot sé thanh pho 16m cua birc, My, Nhat cling da trung tu lai xe
dién. Du'O'ng nhién, cac loai xe dién cé ray ay vé mat ky thuat da dwoc cai tién rat nhiéu so véi
xe dién kiéu cil.

Cac loai giao thong c6 dwong ray néi trén, con co thé phéi hop véi nhau, nhw chuyen tlep,
lién van. Do d6, c6 thé thiy, giao thong c6 dwong ray dang duoc phuc hoi tré lai va da tré
thanh mot bd phan quan trong nganh giao théng clia thanh pha.

Twr khéa: Giao théng c6 dwong ray.

92. Tai sao may bay trwdc kia c6 canh doi, con
hién nay thi phan 16n cé canh don?

Twrnam 1903, hai anh em Wright lan dau tién lai may bay bay lén troi xanh, lich st hang
khong may bay 'da c6 thori gian dai hon mot thé ky. Trong thoi gian trén 100 nam dd, hinh dang



bén ngoai cia may bay da thay d6i rat nhiéu. Chi néi riéng vé s lwgng canh may bay, loai may
bay ban dau khong nhing c canh doi (hai tang) ma con cd ca canh ba (ba tang). Loai ‘may bay
nay c6 ba canh, canh nay chong lén canh kia, ¢ gitta dwoc lién két bang nhiéu tru do, rat giong
nhuw mot gia d& sach. Tuy nhién két ciu cha may bay canh ba rat phitc tap, hiéu qua cling
khong tot hon so véi may bay canh doi, thuc té vé sau khong c6 phat trién nhiéu hon, cho nén,
may bay thoi ky dau hiu nhu déu la loa1 canh doi. Tuy nhién, tir sau nhitng nam 30 cda thé ky
XX, may bay canh déi chi cé rat it, hau nhw déu 1a may bay canh don bay di bay lai trén bau
troi. Tai sao nhw vay?

Canh may bay dung dé san sinh ra luc nang. May bay c6 thé bay lwon trén khong ma khéng bi
roi xuong nhumot hon da, la dya vao Tuwc nang ctia canh may bay dé can bang trong lwong. Néu
mot chiéc may bay bao gom ca hanh khach hang hoa va nhién liéu, tong congla 50 tan, thi khi
no bay ngang bang 0 trén khong trung, cac canh ctia né phai san Slnh ra lwc nang la 50 tin, nhw
viy m&i duy tri dwoc thang bang, lam cho may bay khong roi xudng.

Canh may bay c6 thé san sinh ra strc nang day di hay khoéng, chu yéu la can ctr vao téc do bay
va dién tich mat phang cia cAnh may bay. Toc do bay cang nhanh dién tich canh may bay cang
16m, thi san sinh ra lwc nang cang lon. bieu iy cling gidong nhu choi tha diéu vdy: Hai cai diéu co
trong lwong nhw nhau, diéu nao cé dién tich1ém, ai kéo day chay nhanh, thi diéu ctia ngudi d6
bay lén cang nhanh, cang cao.

Cac may bay ¢ thoi ky dau, vi khong c6 dong co tot, vat liéu két cau cling rat tho so, do d6 toc
do bay cua may bay khong nhanh Toc do khong nhanh ma lai can khac phuc mot trong lwong
nhat dinh, thi can phai ra sttc ting dién tich canh may bay dé c6 duoc lwc nang can thiét. Mot
canh may bay khong dt thi dung hai canh, hai canh van chwa du thi dung ba canh. Nhu vay,
may bay canh d6i, canh ba ra doi. Tuy nhién ‘tang canh may bay lén nhiéu thi trai lai lam tang
phu tai cho may bay, lam cho may bay bay cang cham.

Cung voi sy cai tién din cda dong co hang khong va sy cai cach vat liéu két ciu hang khong,
toc do ctua may bay dwoc tang lén rat nhiéu, do d6 khong can L phai c6 dién tich canh may bay
that 16n méi c6 thé san sinh lwc nang can thlet do vdy hau hét cac may bay hién dai déu da cai
ti€n thanh ‘may bay canh don, do d6 da lam gidm nhiéu trong lwong cla may bay, dong thoi
bdo dam toc do bay.

Vay thi, loai may bay canh d6i khong con cé ich nita sao?

Thyc ra thi c6 mot s6 mdy bay khong can thi€t phdi c6 t6c do nhanh, giong nhu loai may bay
da dung duoc St dung rong rai trong nong nghiép, 1a may bay canh doi. Loai may bay nay co
thé dung dé rai thudc trir sau, gieo hat, trong ring, diét co v.v. nd phai bay cham, binh 6n, méi
co the hoan thanh nhiém vu rai phan gieo hat, do d6 né can c6 dién tich canh may bay lon
md&i c6 thé san sinh ra lwec nang can thiét.

Tw khoa: Canh mdy bay; Mdy bay canh don; Mdy bay canh doi.
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93. Co phai may bay deu phai bay rat cao?
Moi nguoi déu biét rang, may bay thong thuong néi chung cang bay cao cang tot, vi xét vé
mat quan su, khi khong chién, néu bay cao hon may bay ké thu, thi c6 thé & tw thé cao hon nhin



xudng, de congkich doi phwong; con d01 v0oi may bay nem bom va may bay trinh sat, bay cang
cao thi cang co loi, dé thoat khoi sw cong kich clia may bay d6i phwong va sw chin danh bang
hod luc ctia phdo mat dat.

(CCCLARCCCCCCHTCCCCCCARTCCCtECreCcrrecreeccctreeerrccereortraeecteeeeceeseeer

Xét vé mat dan dung khi bay cao, lwc can khong khi sé nho, luong khong khi twong d6i 6n
dinh, hanh khach ngdi trong may bay c6 thé it bi x6c. Néu bay 0 trén vung cao nguyén, nhu
vung cao nguyén Thanh Hai, , Ty Tang (Trung Qudc), néi chung dd cao so v&i muc nudrc bién
phan Ién la trén 4-5000m, cong thém dia hinh twong ddi phirc tap, cin phai bay cao méi bao
dam an toan.

Tuy nhién, do sy phat trién ctia k§ thuat phong khong hién dai, hién nay c6 loai may bay
quan sy thi nguoc lai, may bay khong doi héi bay cao, trai jai bay cang thap, cang tot. Diéu nay
nghe ra hinh nhw la kho hiéu, tai sao phai bay thap.

Ly do la, may bay quan su bay cao rat dé bi rada ctia déi phuong phat hién. Song dién vo
tuyén do rada phat ra khi gap may bay dich ¢ trén khong, sé phanxa tro lai man hinh rada sé&
hién thi hinh dnh cda may bay dich. Tuy nhién, séng dién rada c6 mot dic diém 1a chi c6 thé
truyén thing, khong thé uén cong.

Néu may bay bay rdt thap thi do bé mat Trai bat cong nhu hinh canh cung, may bay bay
ngoai mot cu ly nhat dinh thi sé nam ngoai pham vi suc sao ctia rada, s6ng dién rada khong
tim dwoc may bay.

(LAl ([l”({fi (CCCOmeete tLLiHHH[{H (CCecoreeee

Do dé, cac may bay ném bom va trinh sat hién dai, d€ dot pha khu virc phong khong cta doéi
phucmg, thuwong dung phwong thirc bay sat mat dat. May bay bay thap bay nhanh vao lanh tho
d01 phwong, khi bi rada doi phuong phat hién, thi da nhanh chong bay dén trén dau roi. Nhw
vay, doi phuong tir khi phat hién may bay dén Itic phéng tén Itva hodc cho may bay chién dau
cat canh, thoi gian chuan bi rat ngan, co khi tham chi khong kip nghenh chién. Chinh vi may
bay bay thap dén dot pha phong tuyén ctia d6i phwong 1a hét sitc bat ngd, vi vay may bay rat it
bi ban tring.

Bay thap véi tdc do cao, khong phai la chuyén dé dang. B&i vi, & mat dit c6 nui non, cb cac
cong trinh kién tric to lo'n néu khong chu y thi sé bi ddm hong may bay, chét nguoi. Cac may
bay cao t6c hién dai c6 nang luc bay thap dot pha, deu duoc lap dat mot hé thong giam sat dia
hinh dung may tinh dé tinh toan Khoang cach doi voi mat dat mot cach k1p thoi, tw dong dleu
khién may bay bay cao hay thap dé tranh dwoc m6i nguy hiém dam vao cac chuong ngai vat &
mat dat.

Ngoai may bay quan sy, c6 loai may bay dan dung cting can tién hanh bay thap. Vi dy, trong
nong nghiép, dung may bay di phun thudc trir sau va trir cé dai, nhitng may bay nay can bay rat
thap & trén dong rudng, chi cach mat dat vai mét, goi la bay siéu thap. Néu bay cao qua, thi bot
thuoc trie sau phun ra sé bi gio th01 bat di, giam hleu qua cua thuoc Tuy nhién, loai may bay
nay, c6 toc do rat cham, khong can lap dat hé théng tu dong giam sat dia hinh qua dat tién, ma
chi can do nguoi lai dieu khién Ia dworc.

Tw khoa: Bay thdp.



94. Tai sao canh may bay cao tdc ngay cang
ngan?

Ban da c6 lan nao chd y y dén cAnh may bay chwa? bi doi véi sw tang toc do bay, cAnh may bay
ngay cang ngan lai so voi than may bay. Vi du nhw, m6t may bay c6 téc do bay 1000 km/h
chiéu dai cua toan thin may bay khoang chu'ng 20 m, thi toan bd chiéu dai clia cAnh may bay
khoang churng 33 m; nhung mot chiéc may bay khac c6 téc do bay dat dén 1700 km/h, toan bd
chie%dal than may bay van la khoang 20 m, thi trai lai chidu dai ctia canh may bay chi can 12
m la du

Tai sao tdc dd bay cang nhanh thi cAnh may bay lai cang ngan?

May bay do lic nang cta do6i canh dé day may bay bay 1én cao, canh may bay
cang lon, lyc nang cang lon. Tuy nhién, xét vé mot mdt khac, trong qua trinh
L4k, bay, canh ‘may bay cling san sinh ra lu'c can canh canglon, lu'c can cling cang
E88{ 16n. Khi téc do bay twong d01 cham, dé san smh mot lwec nang day da, can pha1
. lam canh may bay dai hon, vi du nhw canh may bay tau lwon dac biét dai; sau
khi tang toc do, dacbiétla khi bay véi tdc do vwot am, néu canh may bay dai, thi
luc can san sinh ra s& rat 16m. Tuy nhién sau khi rit ngan canh may bay, o thé
1am cho lwc nang dwoc san sinh ra khong da khong? C6 hai truong hop: khi may
bay ¢ trén khong, toc doé cang nhanh lwc nang san sinh ra sé cang 16n, do d6 luc
nang do canh may bay ngan san sinh ra 1a du; nhwng khi may bay cat canh hoac
ha canh, t6c do twong doi thap, lwc nang do canh may bay ngan san sinh ra c6
thé khong du dé khac phuc trong lwong ctia may bay, can phai chay trén mdt dat
mot quang rat dai, khién cho may bay dat dén toc do nhat dinh méi c6 thé roi
khoi mit dat, hodc sau khi ha canh phai cho toc do may bay cham lai dan dan. Piéu dé ciing 1a
nguyén nhan chi y&u khién cho cac may bay cao t&c hién dai cin cé dwong bing & san bay rat
dai.

bi doi véi sw phat trién khong ngirng Ve k§ thuat hang khong viéc thiét ké may bay va vat
liéu ché tao di thu duoc nhiéu thanh qua dot ph4, vi du mot sé may bay da st dung’ canh bién
doi”; loai canh may bay nay khi bay vi toc do cao c6 thé co ngin lai dé giam bot luc can khi
bay, con khi cit canh va ha canh, thi cdnh may bay lai dudi dai ra dé ting lwc nang.

Twr khoa: Canh may bay; D6 dai canh mdy bay.

95. Tai sao may bay khi cat canh va ha canh
déu phai bay nguoc chiéu gi6?

Nhiing ngwoi hay di may bay déu biét rang may bay khi cit canh, thuong phai ngodt trai
ngoat phal trén dwong bang, sau dé6 chay dén mot dwong bang chinh rong Ién, chay theo chiéu
nguoc gioé dé bay l1én...

Ky thuwc, giong nhw khi cit canh, may bay khi ha canh cling phai ha ngwoc chiéu gié. Tai sao
vay?
C6 hai nguyén nhan chinh khién cho may bay cit canh va ha canh nguorc theo chiéu gi6. Mot

1a c6 thé rdt ngan quing dwong chay trén dwong bing khi cat canh va ha canh, hai 13, bao dam
an toan.

Khi may bay cit canh, chi khi nao luc ning do canh may bay san sinh ra lon hon trong luong
cua may bay, thi may bay md&i c6 thé roi khoi mat dat Ma lyc nang 16n hay bé c6 quan hé rat
16 doi voi toc do luong khong khi bay qua bé mat clia canh may bay: T6c dd nay cangl 16m, luc
nang sé cang 16m. Néu khong co gio, toc do luong Kkhong khi bay qua bé mit canh bay sé bang
toc do chay trén dwong bang ctia may bay; néu cé gié thoi ngwoc lai, thi tdc dd ludng khong khi



qua canh may bay sé bang tdc do chay trén duong bang cua may bay cong voi toc do gid. Do
vay, khi cit canh nguoc chiéu 1 gi6, lc nang do may bay san sinh ra sé twong doi 16n; trong diéu
kién t6c do bay nhw nhau, quing dwong chay trén dwdng bing c6 thé ngan hon khi khong co

gio.

Khi ha canh, ching ta mong muon toc do may bay giam nhanh chéng, Ha canh nguorc chiéu
gié, tirc 1a c6 thé loi dung strc can cua gio dé giam t6c dd may bay, khién cho khi ha cdnh quing
duong chay trén duong bang ngdn hon.

C4t canh va ha canh nguoc chiéu gi6 con c6 thé lam tang murc do an toan cua may bay. b6 la
vi toc do may bay khi cat canh hodc ha canh déu twong doi cham, do6 6n dinh kém, néu lac nay
gdp phai ludng gié manh thoi tat vé mot bén, thi may bay c6 thé b1 th01 lat gdy nén su co. Con
bay theo chiéu nguoc gio thi khé bi anh hwéng ciia gi6 thoi ngang, ma con c6 thé 1am cho may
bay duy tri mét lwc nang, do viy twong doi an toan.

Chinh vi nhiing 1y do noéi trén, nén chleu cua cac duwong bang ¢ san bay khong thé xac dinh
tuy tién, né dwoc chon theo chigu gio ¢ vung do. Tuy nhién, chiéu gi6 cua mot dia phu'o'ng
thwong cé su thay ddi theo bdn mua trong mot nam, do do chiéu cua duong bay & san bay
thwong chon vao chiéu gié thdi nhiéu nhat trong mot nam, chiéu gié dé goi 1a chiéu gié chu
dao.

Tru'crc kia, t6c d0 may bay twong doi cham, tinh 6n dinh cling khong cao 1dm, cho nén yéu cau
"ct cAnh ha canh" nguoc chiéu gio tuong d01 cao. C6 san bay, chiéu gi6 trong mot nam thay

d01 twong ddi nhiéu, ngwdi ta phai xay dung vai duong bang co chiéu khac nhau, hodc X4y
dung dwong bang thanh nhigu duong giao chéo nhau c6 hinh ré quat, dé thich tng véi chiéu
gio trong cac mua khac nhau. Nhuoc diém ctia cachlam nay la chlem dién tich dat qua nhleu
phi ton xay dung san bay lon. Nhu'ng nam gan day, vi toc do may bay dll‘O’C tang nhanh va tinh
on dinh dwoc nang cao, anh hwdng cla chiéu gié dén viéc 1én xudng clia may bay khéng lon
nhu trwdc kia, do do, cac san bay hién dai thudng chi can xay dung mot hodc vai duong bang
song song véi chiéu gi6 chd dao 1a duorc.

Tw khoa: Hwdng gio chinh; Cat canh; Ha cdnh.

96. Tai sao trén may bay phai lap dén hiéu?

O cac ' ngd tu giao thong, nguoi ta thwong dat den xanh deén do, ai ai cling nhin thay ro rang.
Xe c0 va nguoi di bo déu tw gidc tudn thi nguyén tic "dén do thi durng, den xanh thi di", nhw
vay c0 thé tranh duoc swhdn loan va gay tai nan giao thong. Piéu c6 y nghia 1a trén may bay
cling 1ap dén xanh dén dé, tai sao vay?

Trong nhitng dém troi quang dang, cd nhiing luc ta nghe tleng am ctia may bay, lac do ching
ta c6 thé phat hién 4nh den do, xanh, trang tlr tir bay qua trén bau troi. b6 1a den hang khong o
trén may bay, tac dung cia né cling la dé tranh sw co giao thong & trén khong.

Bau troi tuy rat rong lém, nhung cac loai may bay hién dai bay rat nhanh, do d6 van c6 thé
dam vao nhau rat nguy hiém. P& tranh sy cd O trén khong, ngoai viéc quy dlnh duwong bay c6
dinh doi véi may bay dan dung bay dinh ky, cac nhan vién lai may bay trong khi bay phai luon
chd y quan sat tinh hinh hai bén va dang trudc dang sau. Pé thuan tién cho nguwoi lai quan sat
chung quanh c6 may bay hay khong, tim hiéu cac may bay khac c6 quan hé nhw thé nao doi véi
duong bay cia minh, khi bay ban dém, can phai bat ba ngon den ¢ hai bén va dang sau may
bay: nhin tw vi tri ngu¢i lai thi den do lap & dau canh may bay bén trai, den xanh lap ¢ dau
canh phai, dén trang 13p & dudi may bay. Ba ngon dén c6 thé lién tuc phat sang, ciling c6 thé
nhap nhay lién tuc.



Eéntring

May bay bay dém sau khi bat cac ngon den, ngwo1i 1ai quan sat tinh hinh cang thuan tién hon.
Néu nguoi lai thay mot chiéc mdy bay clng do cao v&i minh, ma lai chi thay cé hai ngon dén dé
va xanh, thi chirng t6 rang doi phuong dang bay vé phia mlnh c6 thé biva cham nguy hiém,
can phai tim cach tranh xa ra. Néu chi nhin thay mot ngon, thi chung to may bay doi phlro'ng
dang bay & bén trai hodc bén phai minh. Néu dong thoi thay ca ba ngon den, thi chung t6 doi
phwong dang bay & bén trén hodc bén dwdi minh; hai trwong hop nay khong co gi la nguy
hiém.

Duong nhién, trong truong hop hién nay cac may bay hién dai bay voi tdc d6 rat nhanh, néu
chi dwa vao 4nh sang dén chi thi thi van chwa du. Vi du, néu troi xau, c6 may, c0 swong mu thi
lam the nao? Hién nay dd co mot thlet bi goi la "bo chi th1 may bay tlep can", c6 thé giup cho
nguwoi lai phat hién may bay bay gan sat minh, trén loai thiét bi nay cé lip dén chi thi, dong
thoi thong qua rada & trén may bay lién tuc phat séng vo tuyén ra chung quanh. Khi may bay
khac lai gan, song rada sé bi phan xa tro la1 lam cho den chi thi sang lap lanh. T cac den chi
thi khac nhau, c6 thé phan 4nh huéng di va khoang cach twong ddi ctia may bay bay gan minh.

Tw khéa: Mdy bay dém; Den hiéu hang khong.

97. Tai sao loai chim khi bay can vo canh, con
canh may bay thi lai co dinh bat dong?

May bay va loai chim déu c6 thé bay & trén khong, nhung canh may bay thi bat dong, con doi

canh chim thi thuong phai dap 1én dap xuong L& nao chim khéng biét moi canh sao? Tai sao
canh ctia chim khéng thé c6é dinh & mot vi tri nhw may bay.

C6 vé nhu may bay "thong minh", con loai chim thi” ngdc nghéch"? Nhwng su thuec thi trai lai.
N6i vé kha nang bay thi chim' 'khéo 160" hon may bay nhiéu.

Cac loai may bay hién dai, du la quan sy hay dan dung, may bay 16n hay nho, déu phai c6
dong thoi hai yéu to m&i co the bay dwoc. Hai yeu to do, mot 1a canh, hai la may day. Canh may
bay dung dé san sinh ra lwc nang, khién cho may bay lo lu'ng trén khong; con may day, thi dung
dé san sinh ra luc kéo va [wc ddy, ddy may bay vé phia truorc. Néu khong co may day ma chi co
canh thi s& thanh tau lwon. Tau lwon chi c6 the dwa vao mot luc khac dé day 1én tro, tw nd
khong thé bay 1én. Do dé c6 thé thdy, cAnh may bay chi cé tac dung duy tri trong khi bay, cht
khong c6 kha nang ddy may bay bay di.

Nhung canh cua loai chim thi khac. Loai chim khong c6 bd phan ddy. Trén minh chiing khong
c0 dong co pittdng lam quay canh quat, ciing khong co dong co phan lye phut ra khi chay de
day chung tién 1én. bong co ctia loai chim chinh 13 ban than né, con day noé tién 1én lai dua vao
doi canh. Do d6, canh cua loai chim dong thoi phdi hoan thanh hai nhiém vu: mot 1a san sinh



luc nang dé treo minh trén khong, hai la san sinh ra lyc day dé tw minh tlen 1én. Chi co vO canh
chim mé&i c6 thé dong thoi san sinh ra lyc nang va lwc diy. Vi  vay canh cia may bay c6 thé c6
dinh bat dong, nhwng canh cta chim thi phai dap 1én dap xudng.

Vay thi co thé lam cho canh ctia may bay cling dap lén dap Xuong dwoc khong? Pay la mot
wdc mo ma nhan loai tir xwa dén nay déu c6 y do thwc hién ma chua thé thuc hién duorc.
Nghién ctru Ve dong Iuc hoc khong khi cho ta biét, dung phuong thitc vd canh dé bay thi ton it
strc hon, néu ta stra d6i loai may bay bay bang canh cé dinh thanh canh may bay bay bang cach
vd canh thi sé tiét kiém rat nhiéu cong suit can thiét cho may bay. Nhung do nguyén ly va hién
twong bay vé canh kha phtrc tap, hién nay con nguoi con chua hoan toan nam vitng quy luat ve
phuong dién nay, do d6 con chua dua vao stt dung may bay vd canh. Vé van dé nay, con nguoi
con phai hoc tap loai chim nhiéu.

Tir khoa: Cdnh mdy bay; Cdnh loai chim; Bay vé cdnh.

98. Tai sao may bay trirc thang co thé dirng lai
O trén khong7

O t6 chay trén mat dat, muén dirng thi dimg, mudn chay thi chay hét sttc tw do; nhung may
bay bay 1én tr&i thi khong thé tw do tu tai nhw vy duwoc. That kho tchrng tuong mot chiéc may
bay dang bay binh thuong, béng nhién du'ng lai bat dong gitta chirng & trén khong. it nhat doi
véi loai may bay thong thuong, diéu dé ciing khong thé thuc hién duorc.

Chung ta biét rang, bat clr mot vat gl néu mudn roi khoi mat dat dée bay l1én khong trung, déu
phai khac phuc tac dung ctia trong lwec. Trong luc 1a lyc hap dan ctia Trai P4t d01 voi cac vat thé
chung quanh, chiéu cta trong lyc Trai Pat hwéng xuong duwdi, né khién tat ca cac vat thé chung
quanh Trai Pat déu bAm vao mat dat. Piéu d6 khién cho ta khi nhay 1én, sé roi tré lai mit dat
khong mot chut chd dinh nao, ma khong thé muon nhay lén cao bao nhiéu ciing duorc. Tu’Ofng
tu nhu vdy, may bay mudn bay 1én cao, thi can phai c6 moét sirc manh huwéng 1én trén dé khic
phuc tac dung ctia trong luec, diéu nay du*a vao lwc nang do canh may bay tao nén. Tuy nhién
canh may bay muon tao nén luc nang can c6 mot diéu kién, tirc 1a n6 phai c6 swvin dong
tuong doi voi khong khi, c6 van dong maoi co Iuc nang, khong c6 van dong thi khong co luc
nang. Do vay, may bay chi c6 bay Ién, phai bay m&i c6 thé sinhra Iuwc nang; néu dung lai thi
canh may bay khong c6 sw van dong twong d01 déi voi khong khi, Iuc nang cling sé theo d6 ma
mat di. Néu may bay khong con sw duy tri ctia lwc nang, thi sé bi roi xuéng nhw mot hon da vay.

Thé nhung, c6 mo6t loai may bay lai c6 ban linh dirng lai & lung chirng bau troi. D6 la may bay
truc thang.
Vay thi tai sao may bay tryc thang c6 thé dung lai & trén khong? May bay truc thang cling can

c0 luc nang day da dé chong lai trong lwong ctia ban than n6, ma&i cé thé bay & trén khong. Luc
nang ctia may bay truwc thing do canh quat quay & trén lung né tao nén. Khi may bay truc



thang dung lai ¢ lung chirng bau troi, cdnh quat cua no van quay tit khong ngmg, lirc nang do
canh quat san sinh ra vira van bang trong luc ma may bay truc thang phai chdéng chiu va cé
chiéu nguoc lai. Do d6 may bay truc thang co thé khong tién Ién, cling khong lui lai, khong bay
cao 1én va ciing khong ha thdp xuong, né cé thé dirng lai mot cach 6n dinh & gitra 1u'ng troi.

Tw khoa: Mdy bay truc thdng; Canh quat; Trong luc.

99. Chi may bay tryc thang mo1i c6 thé cat canh
va ha canh thang dirng?

U'u diém ndi bat nhat cua may bay tryc thang, duong nhién la khong can dung duong bang
dée lay da khi cat canh, ma thong qua canh quat voi toc d6 nhanh & trén lung n6 dé san sinh ra
mot lwc ning di dé may bay c6 thé cit cAnh va ha cAnh thang dirng. bay la diéu ma cac may
bay khac khong the thuc hién dwgc. Tuy nhién, trong dai gia dinh cac may bay phan lyc do6 so,
con c6 mot loai may bay hau nhw khong can duwong bing cling c6 thé cat canh va ha canh, dé Ta
may bay truc thang cw Iy ngdn, ma tiéu biéu 1a may bay chién dau kiéu "Diédu hau".

bong co cua may bay kiéu "diéu hau" rat dic biét, n6 c6 bon 16 phut khi, nhin 1én twong tu
nhuw mot chiéc 4o lién quan. LS phut khi ctia dong co ddt & bén canh than may bay, c6 thé
chuyen dong linh hoat.

Khi may bay s3p cAt canh, 16 phut khi quay doi dién véi mat dat, dong co phutra lu6ng khi
cao tdc, giong nhur bon cot tru cuc khoé, nang may bay 1én khong trung, khi may bay lén den
mot do cao nhat dinh, 16 phut ra phia sau, luc day cta luong khi san sinh ra sé lam cho may bay
bay vé phia truéc vdi toc do cao; khi may bay sap ha canh, nguoi lai c6 thé diéu chinh mot lan
nita cho 16 phut khi quay thang géc vé phia mat dat, dong thoi véi viéc mat di luc day tlen 1én,
may bay bat dau ha xudng, trong lwong ctia né dwoc dé béi ludng khi phut ra thang goc véi
mat dat.

Khi lwong khi phut ra nho dan thi may bay sé tur tir ha canh thang goc xudng mat dat. Trong
qua trinh bay nguoi lai chi can diéu chinh goc do cua 16 ' phut khi thi co thé dé dang thay doi tw
thé bay cta may bay. May bay ' 'Diéu hau" cling co thé cat canh véi mot quang chay ldy da trén
dwong bang rat ngan, no c6 kha nang lén xudng thang dlrng cw ly ngan, rat thich hop khi & cac
dao nho hep va trén tau san bay. Noi chung, may bay ' 'Diéu hau khong can duwong bang, chi
can c6 mot khoang dat trong voi dién tich 35 x 35 m la dwoc, vi vAy no rat thuc dung vé mat
quan su.

‘May bay 'Diéu hau" ra doi tir nhitng nam 70 cta thé ky XX, Ve sau qua nhiéu lan khong ngung
cai tién, da trang bi cho ham di hai quan, la mét loai may bay hai quan da dang wu tu.

Tl khoa: Mdy bay ha cdnh thang géc; Mdy bay Diéu hdu; Lé phut khi.

100. Tai sao may bay tang hinh c6 thé "tang



hinh" dwoc?

May bay tang hinh la loal may bay chién diu quan sy dung ky thuat tang hinh dé thiét ké ché
tao nén. Tuy nhién, sy "tang hinh" cia may bay tang hinh chi la mot cach néi an dy, khong cé
nghla 1a khi may bay bay dén trén dau trong tam nhin cia mat thwo'ng ta khong thé nhin thay,
ma 1a n6i dén "con mit ngan dim" ciia rada khéng phat hién duoc no.

Chum song dién tir cua rada phatra co6 ddc diém la: chi khi nao chum song chiéu thang goc
téi mot vi tri nao do, trén bé mdt may bay, song phan xa do no san sinh ra m&i di theo chiéu
chiéu xa ban dau cta chum song dé phan hoi trd lai va angten ctia rada thu duoc, dong thoi
trén man huynh quang cua rada hién ra mot diém’ sang. Tiét dién tan xa rada cua may bay cang
nhd, thi xac suit ma rada "bat" dwoc no cang nho. Tiét dién tan xa rada cua may bay ném bom
tang hinh F-117A do My ché tao chic6 0, 01m2, chi bang 0,01%-0, 1% ti€t dién tan xa rada cua
cac loai may bay chién d4u khéc, do do, né gidng nhw 1a tang hinh vay, du dé vuot qua "thién la
dia vong" cua song rada.

'May bay tang hinh co6 thé’ ‘tang hinh"dwoc chu yéu la str dung mot loai ky thuat tang hinh cao
cap tan tién trong d6 bao gom cac vat liéu tang hinh gia khung va 16p vo, vat liéu son tang hinh
be mat, k¥ thuat két cu tang hinh ngoai hinh, ky thudt ha thap birc xa hong ngoai, ky thuat
gidm tiéng 6n va Lk thuat gay nhiéu dién tt v.v. Cac vat liéu dung cho ki thuat tang hinh cé
nhiéu loai. Cac vat liéu nay vitng chic va nhe, cé thé hap thu dwoc séng rada.

May bay tang hinh ngoai viéc dung vat liéu tang hinh dé ché tao thian may bay, két cdu ngoai
hinh ky la ctia no ciing Ia mot yéu to quan trong lam cho may bay c6 thé tang hinh. Hinh dang
than may bay kiéu 6ng tron cua cac may bay thong thuwong cung voi két ciu lién két thang goc
gitra than may bay, canh va dudi ding, déu cé thé Iam cho cac song rada phat ra tw cac huong
khac nhau sé phanxa vé dngten thu cua rada. Cac nha thiét ké may bay tang hinh phathiénra
rang néu cai tién ho'n nita than may bay thi c6 thé pha tac dung phan hoi song rada, lam cho
song phan hoi gidm dén yéu nhat, thdm chi khong con nira. Cac may bay F-117A va B-2 cua My
c6 sal canh dai 52,43 m, than may bay dai 21 m, mot may bay c& 1on nhw viy, nhung tiét dién
tan xa rada chi c6 0,05 m2 hiéu suit tang hinh rit cao.

Do thiét bi tham trac - may bay ngoai rada ra, con c6 may tham trac hong ngoai, do do, may
bay tang hinh ngoai viéc tang hinh rada, con pha1 tang hinh ca may tham trac hong ngoai. Bién
phap la dat 16 nap va 16 xa khi 1én trén dinh may bay, dong thm & 10 xa khi 1ap dit mot may xa
khi va thiét bi thu nhiét, lam cho ludng khi c6 nhiét do cao xa ra dugc hut khong khi lanh vao
trudc khi x3, nhanh chong ha nhiét do, gidm bét nguon nhiét & 10 xa cua dong co, khong dé cho
may tham trac hong ngoai mdt dat do dll’O’C birc xa hOng ngoai cua may bay. Doi vai tiéng 6n
cua may bay khi bay c6 thé giai quyét bang cach dung thiét bi thu am hodc thiét k& dong co cé
tiéng 6n dic biét nhd.

Tw khéa: Mdy bay tang hinh; Séng rada.



101. Tai sao pha1 nghiéen ctru ché tao may bay
sai canh veé phia trueoc?

Cac may bay ndéi chung déu sai canh ra phia sau, vay thi c6 loai may bay nao sai canh vé phia
trwoec khong? Thang 9/1997, san bay Giucopski & ngoai 6 Matxcova c6 mot chiéc may bay
chién diu S-37 ki€u mé&i, sai canh vé phia trwéec, lan dau tién bay 1én bau troi xanh.

Hién nay, nhiéu may bay sai canh ra phia sau dd co toc do bay rat cao, toc dd cia mot s6 may
bay tham chi da vuot ‘qua tdc do clia am thanh, tuy nhién loai may bay sai canh nhu vay cé
nhing nhwcrc diém rat 16n: Khi may bay bay véi toc do cao, lubng khong khi sé luot theo bé
madt cua may bay, khi mot b6 phan luong khong khi men theo canh may bay tir trong chuyén
dong ra ngoai, cé thé 1am cho mit ngoai ciia canh may bay xudt hién mot luéng khong khi hon
loan dang so. Lubng khong khi hon loan nay anh huong rat 1on dén luc nang phia ngoai cua
canh may bay, nghiém trong hon, n6 con anh huong dén hiéu sudt bé mit banh lai khong ché
phuong hudng bay, dan dén hlen tuong may bay co thé tu dong quay 16n vong & trén khong,
gay mat an toan cho may bay va ngwoi lai.

Nguwoc lai may bay sai canh vé phia truéc khong co nhuoc diém do6. Twong tw, khi dong
khong khi lwu thong trén bé mat may bay sai canh vé phia trudc, sé 1am cho dong khong khi
luot qua bé mat cAnh may bay lwu dong tir ngoai vao trong, nhw vay sé lam cho dong khong khi
cua canh may bay bi phan tan. Vi dong khong khi luu dong tir ngoai vao trong, nén ching sé tu
lai, cung bam vao canh may ‘bay va ludt qua, khong c6 anh huwong gi dén luc nang cua may bay,
lai cang khong anh huong gi dén trang thai lam viec ciia may bay. Do vay, may bay sai canh vé
phia trwdc ¢ dac tinh khi dong hoc t6t hon, c6 thé co duoc luc ndng twong d6i 1om, hon nira
Irc can rat nho. Piéu dang quy la, may bay chién d4u sai canh vé phia trudc co thé bay trén
khong voi goc don dau lon, diéu d6 s& lam tang rat nhiéu tinh co dong clia may bay, khién cho
may bay chién diu c6 thé nhanh chéng bAm sat may bay dich, chiém wu thé trén khéng.

Vay thi tai sao cac may bay trudc kia deu sai canh ra phia sau”? biéu nay do vatliéu ché tao
canh may bay luc do6 chwa du do bén, néu may bay sai canh vé phia trwéec, thi khi bay s€ lam
cho kha nang chong uon bi giam, cong thém tac dung cua dong khong | khl phia ngoai cua canh
may bay sé xuat hién hién tuong bi udn cong 1én, khi goc don va lyc nang tang 1€n, lai khién
cho canh may bay ¢ phia sau tiép tuc uén cong. Vé&i s tuan hoan ac tinh nhw vay, sé dan dén
lam gay canh may bay. Néu mudn tranh cho canh may bay khong bi udn gay, thi phailam cho
canh day lén dé tang kha nang chdng udn ctia n6. Nhwng nhuw vdy trong lwong may bay sé tang
Ién. Do do, cac cong trinh sw danh phai vt bo thiét ké canh sai vé phia truedc ma pho bién dung
hinh thirc sai cAnh vé phia sau.

Cac vatliéu tong hop ki€éu m@i ra doi da | mang lai co hoi phat trién cho loai may bay sai canh
vé phia truéc. Cac vat liéu tong hop nay vira nhe, bén ma do6 cirng lai cao, kha nang ch6ng uon
rat khoé. Do d6, ngwoi ta lai tién hanh di sau nghlen cttu loai may bay sai canh vé phia truéc.
Nam 1984 nuéc My da ché tao  may bay thr nghiém sai canh vé phia truéc ki€u X-29A toan
1am bang vat liéu tong hop, cudi cung da ché tao duoc may bay sai canh vé phia truéc véi tinh
ning wu viét, m& ra mot twong lai rong 1n cho loai may bay kiéu méi thé ky XXI.

Tw khéa: Mdy bay sdi cdnh vé phia truérc.



102. Tai sao may bay khi cat canh, ha canh va
khi bay déu phai diéu khién bang rada?

San bay thuong duogc goi 1a "cang hang khong”, day la mot ddu moi giao théng v6 cung nhon
nhip, moi ngay déu co6 nhiéu may bay cat canh va ha canh.

Tuy san bay rat 16n, nhwng vi toc dd may bay rat nhanh, nén dé tranh may bay va cham vao
nhau, nhan vién didu hanh bay can pha1 kip thoi ndm virng vi tri, toc do va huéng bay cta tat
ca cac may bay ¢ trong pham vi vai tram kilomet trén khong phan san bay, sau d6 m&i cé thé
dua ra nhing chi thi chuin xac cho cdc may bay, 1énh cho chiéc nao cit canh va ha canh truéec,
chiéc nao cit cdnh va ha canh sau.

Mu6n hoan thanh cong viéc diéu hanh vat va va tinh té€ d6, rada la mot cong cu khong thé
thi€u dwoc. Trén sin bay c6 lap dat rada, nhan vién diéu hanh bay co thé tir man hinh rada,
nhin thay ré toan b tinh hinh trong pham vi hang tram kilémét ¢ trén khong phan san bay, dé
ti€n hanh didu khién duwdng bay trén khong.

Trén man hinh rada, c6 thé hién thi trueéc mot quy dao ha canh ly tuong cho may bay, trong
qua trinh may bay ha canh rada lién tuc do vi tri cia may bay va thong qua may dién thoai vo
tuyén dé huéng dan ngudi lai bay theo dudng bay chinh xac, cho dén khi ha canh xuéng dwong
bang.

Khong nhirng phai dung rada dé diéu khién khi may bay cit canh va ha cdnh, ma trong qua
trinh bay ciing phai dung dén rada. Thong thuong, cac may bay dan dung déu pha1 bay theo
dwong bay da quy dinh truwéc. Khi dém to6i va bau trod c6 nhiéu mdy mu, hodc nguoi hoa tiéu
khong thugc duong bay, thi phai dung rada dé dan dwong. Trén may bay co 14p mot bo rada,
angten hwcmg xudng mat dat, trén man hinh sé hién thi mot "ban do rada”, nguoi hoa tiéu
thong qua ban do rada, thwong xuyén theo ddi, thi c6 thé biét duoc vi tri cia may bay, dam
bao cho may bay bay theo 16 trinh chinh xac.

Trong qua trinh bay, ngwdi 1ai con phai luén luén nam vitng d6 cao cach mat dat ciia may
bay, do do trén may bay con lap mot rada do d6 cao. Nho vy, khi bay trén bién, c6 thé biét
dwoc do cao cach mat blen 1a bao nhiéu; khi bay trén déng bang, c6 thé biét dll’O’C dod cao cach
mit dat; khi  bay trén vung nui non trung diép, c6 thé biét dworc chiéu cao cach cac ngon nui.
Tren mot sO may bay quan sw dung dé ngan ngua sy dot kich & taAm thap, con phai lap moét loai

"rada phong va cham”, khi may bay bay thap voi toc do cao, né c6 thé kip thoi nhic nhé nguoi
1ai tranh nui cao va cac cong trinh kién tric lén.

Tl khoa: Rada; Diéu khién bay bdng rada.
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103. Tai sao may bay co thé tiép dau ¢ tren
N
khong?

Ngay 22 thang 7 nam 1948, ba chiéc may bay B-2 ctia My cit canh tir can cir khong quan
bavit-Mong Xon, bay thi nghlem vong quanh Trai Pat, hai chiéc trong d6 trén duong di co tam
lAn ha cdnh, mit 15 ngay mé1 hoan thanh chuyen bay vong quanh Trai Dat v&i chiéu dai
32.187 km. Pé&n ngay 16 thang 1 nam 1957, nam chiéc may bay B-25B cua My cit canh tir can

ct khong quan Caserr & California, véi digu kién t1ep diu ¢ trén khong, chi mit c6 ba ngay dé
hoan thanh chuyén bay vong quanh Trai PAt, thuc té thi thoi gian bay chi mat 45 gior 19 phat.

Vay thi tai sao may bay c6 thé ti€p dau & trén  khong? Ti€p dau & trén khong dugc hoan
thanh bédi suw ph01 hop gitra may bay tlep dauva may bay nhan dau. O thoi gian ¢ dau, thiét bi
tiép dau & trén khong rat tho so, do nguoi ti€p dau cam ong t1ep dau ding vao 16 nhan dau,
dwa vao sy chénh 1éch ve do6 cao gitta may bay tiép dau va may bay nhan dau (may bay tiép
dau bay & phia trén, may bay nhan dau bay & phia dwéi), dé tiép dau theo trong luc.



Ve sau nguoi ta ché tao thanh cong khoang treo tiép diu & trén khong, lam cho viéc tlep dau
¢ trén khong phat trién dén mot giai doan mo¢i, va da thuc hién dwoc mot may bay tiép dau
dong thoi co the tlep dau cho vai may bay (nhleu nhat 1a ba chlec) cac may bay cung ki€u t1ep
dau cho nhau. N6i chung, khi dung thiét bi tlep dau kiéu dau cam hinh c6n, toc do tiép dau vao
khoang 1500 lit/phut; néu dung thiét bi ti€p dau ki€u ong co gian, thi toc do tiép diu cao nhit
co the dat dén 6000 lit/phut. Trong qua trinh tiép dau nguoi lai clia may bay duoc ti€p dau
cht yéu tap trung tinh than vao viéc bao dadm trang thai bay 6 on dinh 1am cho gian cach, cw ly va
chénh léch do cao gitra may bay tiép diu va may bay nhan dau luon ludn khong dai.

Tl nhitng nam 90 cda thé ky XX, M§ va mot s6 nwéc Chau Au da ting cuong cai tién may bay
t1ep dau ngoai viéc thay doi dong co kiéu méi, vé ki thuat tiép dau da ap dung hé thdng quan
ly tiép dau tw dong va hé thong két hop dng tiép dau tw dong Hé thong quan ly tlep dau tu
dong, c6 thé 1am cho may bay tlep dau nhanh chong tiép mot hro'ng dau lén cho may bay nhan
dau, dong thoi lai c6 thé duy trl vi tri trong tam va trang thai bay tot nhat, va dung may tinh dé
tinh toan thori gian dong mo tot nhat van thung diu va bom dau; hé thong két hop ong tlep dau
tu dong co thé thay thé nhin vién diéu khién 6 ong co gian, nguoi lai may bay nhan dau chi can
duy tri mot vi tri nhdt dinh cta khu vuc tlep hop ¢ phia sau may bay tlep dau, hé thong két hop
cla may bay ti€p dau sé tw dong nam bat 1ay hé thong két hop clia may bay nhan dau va thuc
hién suw ndi ghép 6ng tiép dau.

Tlep dau & trén khong, ngoai viéc dung cho may bay dan dung ra, no con la "may boi tang”
cua lyc lwong trén khong, la mot bién phap bao dam quan trong d61 véi viéc tac chién & trén
khong hién dai, c6 tac dung quan trong doi véi viéc van chuyén quan doi va trang bi vii khi mot
cach nhanh chong v&i khoang cach trung binh va xa.

T khoéa: Tiép ddu trén khéng.

104. Bau troi rong lon nhu thé, tai sao may
bay lai c6 thé va cham nhau?

Nguwoi xwa ¢6 cau "Thién cao nhiém diéu phi" dung dé hinh dung trén bau troi bao la vo cung
tan, loai chim c6 thé ty do tha ho bay lwon. Nhung ngay nay khi viéc van chuyen hang khong da
phat trién dén cao do, néu thiéu thin trong c6 thé phat sinh su co hai may bay va cham nhau.
Theo thong ké, trong thoi gian tirndm 1981 dén 1987 nuoc My xdy ra 35 vu may bay va cham
trén troi. O Trung Qudc, tir nhiing nam 60 dén 80 cuda thé ky XX, cling xay ra ba lan hai may bay
dang bay va vao nhau. Loai sw c6 nay tuy ty 1€ khong lon trong cac sw c6 vé may bay, nhung
mot khi xay ra thi tén that hét sttc nghiém trong. Vi dy, nhiing nam 70 ctia thé ky XX & Tay Ban
Nha xay ra sw c6 hai chiéc Boeing 747 va vao nhau, lam chét tai chd 555 nguwoi, sau d6 chét
thém 35 nguoi nita.

Vay thi tai sao may bay bay trong bau troi rong 1én, lai c6 thé va vao nhau dwgc?

Chiang ta biét rang, 0 t6 chay trén mat dat thi c6 dwong cai, tau thuy chay trén bién thi c6
duwong hang hai, con may bay trén troi ciing c6 duwong hang khong buong hang khong co chiéu
cao, chiéu rong va phuong huwong nhat dinh, moi may bay déu phai can ctr vao phwong huong,
chidu cao va tuyén dwdorng dé bay. Tuy nhién, ngwdi 1ai khi 1ai may bay & trén khong, khong kip



dung mat dé quan sat nhu khi lai xe trén mat dat. Bdi vi, mot khi may bay dot nhién bay vao
pham vi thi lyc cia ngwoi 13i, thi khoang cach gitra hai may bay thuong nho hon 900 m. Hién
cO tai liéu noi rang tt khi may bay bay vao pham vi thi lyc cia ngwoi 1ai, than kinh thi giac
hinh thanh hinh dnh di vao dai nio, qua phan tich phan doan x4c dinh khoang cach cua hai
bén, chon phwong an t6t nhat, cho dén khi digu khién may bay dé tranh, dai thé can 2-5 giay
mé&i c6 thé hoan thanh duoc digu do. Neu tong toc do cua hai may bay dat den trén 500 m/s
(1800 km/h) thi hai giay 1a da vuot qua hodc tlep can khoang cach thi Iurc c6 hiéu qua cua
ngudi lai, trong thoi gian ngan ngui nhw vay, nguoi lai ctia hai bén can kip thoi 1ai may bay
nhuwong tranh diéu do hau nhw khong thé thuc hién dworc.

Hai may bay va vao nhau & trén khong, phan 16m xay ra & cho giao nhau ¢ d6 cao, hoac chd
giao nhau cua tuyen duwong. Giao nhau o d6 cao la chi trong cing mot thoi gian, cung mot dia
diém, xuyén qua tang dd cao cua doi phu'ong, giao nhau cta tuyén duong chi trong cung mot
thoi gian, cing mot dia diém, cung mot dg cao, xuyén qua huéng bay cua ddi phuwong. San bay
la trung tam tap trung va phan tan cua may bay, cac may bay cdt canh va ha canh thuong
xuyén xuyén qua hudng bay va do cao cua d6i phuwong. D€ dé phong Xdy ra su c6, cac nwédce trén
the gioi ngoai viéc thay doi thé ché quan ly giao thong ¢ trén khong, cai t1en ter tw bay vao va
roi khoi san bay, con phai lap ddt hé thong tw ' dong canh bao duong bay cua may, bay va hé
thong dé phong va cham (Vlet tat1a TCAS). Heé thong nay co hai angten, mot cai l3p & bén trén
than may bay, mot cai lap o o dudi bung may bay, dung de phan xa va thu nhan tin hiéu cia may
bay doi phuong. Khi hai may bay gan nhau trén cung mot tuyén duong, thi cac dngten TCAS
ctia moi chiéc sé thu dwoc tin hiéu tir d6i phwong phatra, dong thoi trén man hinh may tinh sé
hién ra tiéu chi canh bao khoang cach khac nhau, tiép dé, hé thong may tinh trén hai may bay
sau khi tinh toan xong s€ dwa ra chi thi tranh va cham trén man hinh hién thi. Hién nhién,
TCAS sé& khién cho ngudi 14i c6 thé dé dang xir tri swkién dot ngot, do d6 bao dam an toan bay.

Tw khéa: Va cham mdy bay; Hé théng va cham.

105. Tai sao loai chim lai c6 thé tré thanh "ké
thu" cua may bay phan lyc?

May bay cat canh va ha canh duwong nhién can phai c6 san bay. Trong qua trinh xay dwng san
bay, ngoai cac trang thiét bi can thiét, con phai cha y mot van dé, d6 1a & gin sin bay co dan
chim lon khong C6 1€ ban cam thay ky quai: nhitng con chim nhé dang bay kia 1€ nao lai tré
thanh "ké thi" ctia may bay.

Sw thyre dang la nhu vay: Theo thong ke, chi riéng o My, do may bay va chim va vao nhau da
gdy nén cai goi la "swr va cham c6 tinh chat phé hoai ctia chim" khién cho hanh khach di trén
may bay bi thwong hodc may bay bi héng, binh quan mdi nim c6 trén 35 vu.

Tai sao loai chim lai thich "gay kh6 dé&" cho may bay vay?

biéu nay la do hién nay phan 1&n cAc may bay déu la may bay phan lyc, dong co cua chung
can phai hut that nhiéu khong khi & chung quanh méi c6 thé lam viéc du'o'c do do 16 nap Kkhi
cua may bay déu duoc thlet ké rat to, khi bay, nhwhd mot cai mom jén nuot chirng mot cach
tham lam luong khong khi & phia trwéc. Néu chim dang bay & gan do thi cé thé bi dong co ma
bay hut vao cung voi ludng khong khi. T6c do bay cua may bay phan lyc Von rat nhanh, co thé
chim tuy rat mém mai, nhung voi sy va cham & tdc do cao, sirc pha hoai clia né cling rat1om;
hon nita két ciu bén trong cua dong co phan Iuc lai rat tinh vi, sau khi chim va vao thudng
thuwong c6 thé lam cho qua trinh lam viéc cua dong co bi anh hu'ong nghiém trong, tham chi
budc dong co phai ding lai, khién cho may bay mat di dong luc tién 1én; két qua gay nén tai
nan may bay.

Dbuong nhién, moi nguy hai cua chim doi voi may bay phan luc hién dai, con biéu hién & cho
né va cham truiec ti€p vao vo may bay, vi toc do may bay phan ltrc rat nhanh swva cham nay
cling gy nguy hiém. P timng c6 mot may bay tiém kich bay véi tdc dd 600 km/h, va vao mot



con chlm nhan dang bay ¢ trén khong, két qua 1a con chim nhan d6 lai c6 thé "pha ctra s6 chui
vao", va vao nguoi lai khién cho anh ta bi hon mé. Nhitng sw va cham truc tlep nghiém trong
nhw Vay, tuy rat hiém thay, nhung rd rang da mang lai nguy hiém rat 16n déi véi may bay cao
toc.

Theo tw liéu thong ké, sw kién chim bi hat va va cham v&i may bay phan lyc hay xay rad
Chau 4, ké den la Chau My, Chau Au it nhat. Va lai cac swkién dé chu yéu phat sinh ¢ & tang thap
900 m tro xuong, con & dwdi 600 m 1a khu vuc nguy hiém nhat. Cling c6 nghia la van dé cha yéu
xay ra khi _may bay cat canh va ha canh. Vay thi, lam thé nao dé d6i phé véi dan chim & viing
phu can san bay.

Con nguoi da ting nghi ra nhiéu bién phap de dm phé véi chim. Chang han nhu, dat nhiing
con bu nhin bang c6 c6 thé chuyén dong duoc ¢ san bay, hodc ban siing trong qua trinh may
bay cit canh va ha cdnh lam cho dan chim & quanh sin bay so hai bay di; ngoai ra truoc khi
may bay cat canh hoic ha canh con c6 thé dung loa phat bang ghi am tiéng kéu gao tham th1et
cua chlm dé chung khlep so phai bay di, hodc dé cac tiéu ban chim da chét & cac noi trén sin
bay, khién cho chim tréng thay khiép s¢' ma tranh di. Ngoai ra con c6 thé dung ky thuat dién ti
va ky thudt rada hién dai, lap dat rada giam sat tir xa, canh bdo cho mdy bay tranh xa dan chim
trén du'Ofng bay; ¢ trén san bay dung rada mach xung ngan, theo déi chdt ché tinh hinh hoat
dong cua dan chim & gan duong bang, dé khi can thlet thi hodn thoi gian cat canh hodc ha canh
cia may bay. Pwong nhién, cai tién may bay va két ciu ctia dong co, dé nhé cé va vao chim
cling khéng s¢, d6 mai la bién phap giai quyét co ban.

Twr khoa: An toan bay; tai nan ttr chim.

106. Xay dwng san bay trén bién cé nhirng loi
ich gi?
Cung voi su phat trién cia nganh hang khong, sO lugng va dién tich san bay can thiét tang

Ién va mo rong khong ngung. boi vaoi nhitng thanh pho & vung duyen hai, xay dung san bay &
trén bién gan khu vuwc thanh phé la mét phwong an hét strc ly twdng.

Xay dung san bay trén bién c6 rat nhiéu loi ich. Trudc tién, van dé dat dung cho san bay noi
chung khong lién quan dén vin dé di doi, g1a1 tod, dién tich san bay hau nhw khong bi han ché,
hon ntta, chi phi xay dung thap hon so véi xay dung ¢ trong khu vyc thanh pho Thit hai 1a tam
nhin cua san bay trén bién hét strc rong rdi bao la, khong bi nui cao va cac cong trinh kién tric
cao lén che chin, may bay 1én Xuong va viéc quan ly san bay rat an toanva chuln xac. Ngoai ra
xdy dung san bay trén bién, tleng am am cda hang loat may bay san sinh ra khi cit canh, ha
canh va khi thai do chliing xa ra, do cach khu dan cw cua thanh phé twong dbi xa nén khong gay
6 nhiém thanh pha.

San bay Nagasaki caa Nhat Ban 1a san bay trén bién dau tién cla thé gi¢i. San bay nay lay
nén mong la mot hon dao nhé trong vinh, san bang cho dit cao, 14p bién thanh luc dia ma xay
dung nén. Thoi gian xay dung khoang ba ndm, dén 1975 thi chinh thtc str dung. Gitra san bay
trén bién va ditlién con xdy dung mot cay ciu lon, khién cho viéc giao thong 0 khu do thi noi
lién mot cach thong suot voi viéc van chuyén hang khong cua san bay. Tt trén cao nhin xuong,
san bay nay trong glong nhur mot hang khong mau ham to 1dn c6 hinh dang hinh chit nhat, yén
tinh neo dau trong viing vinh xanh biéc.




Hinh thirc xay dung san bay trén bién c6 rat nhiéu. Vi du, c6 thé déng coc thep xuong day
bién & vung bién twong doéi can, do hang ngan hang van coc thép chong gitt mat san bang
phang cua san bay. San bay Laguadla cua thanh ph6 New York My 1a mot san bay trén bién dau
tién dwoc xay dung theo kiéu déng coc nhu thé. Loai san bay tren bién kiéu 14n bién dwoc xay
dung & bén bor bién, nguoi ta dap dé bao boc mdt phan bién can, hit hét nuéc ra roi dung dat
da 14p thanh mot san bay bang phang.

Loai san bay trén bién kiéu n01 la mot kiéu san bay tién tién twong doi méi mé. N6 co dang
hinh hop ché tao bang thep, nira trén noi trén mdt nudc lam duong bang cho san bay, nira dudi
ngam trong nuoec, co tac dung nang gitr mat san n01 clia san bay. Dé dé phong san bay bi tréi
dat do anh hucrng cua thuy triéu; & dwdi nwdce cia sdn bay ki€u noi c6 nhiéu chiéc neo to 16m,
dé "c6 dinh" san bay vao viing bién xac dinh.

Tw khoéa: Sdn bay trén bién.

107. So sanh may bay hai dong co voi may bay
bon dong co c6 nhirng dac diém gi?

Ban di tirng nghe néi vé may bay hai dong co v&i may bay bon dong co chua? Thuc ra, may
bay hai dong co chinh 1a chi loai may bay c6 lap hai dong co, con may bay bon dong co thi chi
loai may bay c6 lap bén dong co. May bay bon dong co hién dang duwoc st dung c6 Boeing 707,
747-400, Airbus A340, MD-12...; may bay hai dong co hién dang duwoc st dung c6 Boeing 757,
767,777 va Airbus A300, A310, A320 A330... Néu lam phép so sanh, thi may bay hai dong co
dLl’O’C dung pho bién hon may bay bén dong co.

Uu diém chu yéu cia may bay bon dong cola co thé thich rng dwoc véi yéu cdu cia moi
tuyén hang khong, khong chiu sy han ché boi cac khu vyee hai dwong va khu vyc sa mac rong
16n. Nhung, may bay bon dong co co gia thanh ché tao cao, gia dit, mot chiéc Boelng 747-400
loai ch& khach c6 gia toi 150 triéu dola MI. Trong khi dé, pham vi thich 1 rng voi moi tuyén
Eang khong clia may bay hai dong co chiu sw han ché nhat dinh, song gia thanh ché tao lai thap

on

May bay hai dong co khi dang bay, néu mot dong co bi gap su c6 phai ngirng hoat dong, thi
may bay hanh khach van c6 thé tiép tuc bay nho vao dong co Kia. Nhung, dong Iuc bay va dién,
Khi nén dwoc cung cap bo1i hai dong co von co lic nay chi dwoc cung cap boi mot dong co.
Trong tinh huéng nay, doi hoi pha1 13p thém dong luc phu tro trén may bay khéi dong, dién,
khi s€ dwoc cung cap tirné lén may bay. Néu nhw dang tiép tuc bay, ma dong co kia lai bi chay,
thi may bay sé bi mat toan bd dong luc va roi vao vong nguy hiém. Vi thé, xuit phattir yéu cau
bao dam cho may bay bay dwoc an toan, rat nhiéu nwéc di dé ra nhing han ché nghiém ngat
ddi véi cac tuyén hang khong may bay hai dong co. Nhu qui dinh cac tuyen hang khong may
bay hai dong co phai dé bat ctt diém d6 nao ctia may bay trén tuyén bay ciing phai cach hanh
trinh bay cua san bay lan can khong qua 60 phut hanh trinh bay, khi may bay ay bay véi mot
dong co, néu khong thi khong cho bay. bo la diéu goi la han ché 60 phit. Cin cir theo qui dinh
nay cung tinh trang phan b6 cac san bay trén thé giéi hién nay, may bay hai dong co khéng
dwoc bay vuot dai duwong, va ciing khong dwoc bay qua cac vung hoang mac rong 1om. Vi dy,
tuyen hang khong vuot qua hoang mac Tay a toi Chau Au cua Trung Quoc loai Boeing 707 lap
bon dong co co thé duoc bay, nhung cac loai Boeing 757, 767 doi mai thi lai khong duoc bay vi
la may bay hai dong co. Rat nhiéu tuyen hang khong cho phep may bay hai dong co dwoc bay
déu han ché trong pham vi gi¢i han cia nhitng b& bién lién ké.



Thuec ra, han ché 60 phut la duoc dé ra cho tinh trang bay cua cic may bay hanh khach hai
dong co dung dong co pittong. May chuc nam ganday, ki thuat hang khong da c6 su phat trién
dot pha, dong co may bay cung cac tinh ning khac di c6 sw thay doi vuot bac, nhat 1a do tin cay
trong van hanh cua dong co da dwgc nang cao rat nhiéu. Vi thé, han ch& 60 phut da dan duoc
noirong, cac may bay hai dong co sau khi dd qua kiém dinh ho'p chudn la c6 thé kéo dai thoi
gian bay ¢ bat ctr diém nao trén tuyén bay dén san bay s€ ha canh ti 60 phut 1én dén 120 phat.
Thuc tién cho thay, viéc keo dai thoi gian han ché cho may bay hai dong co la twong doi dang
tin cdy. Theo théng ké ctia 12 cdng ti hang khong, trong thoi gian nira ndm, khi str dung Boeing
767 hai dong co keo dai hanh trinh bay toi 120 phut, trong 13000 lan 1én xudng Xuat hién 25
lan mot dong co dirng trong khong trung. Trong so 25 lan ay, may bay dap duoc xuong san bay
s& ha canh dwoc 21 1an, dap téi dich dén téi dwoc 4 1an, ti 16 thanh cong dap toi dich dén la
99,838%. Con véi Boeing 747 co bon dong co thi ti 1& thanh cong dap toi dich dénla 99,222%.
Xét thay nhirng biéu hién tét cia may bay hai dong co’, han ché 120 phut ma n6 da trai qua lai
dwoc ndi thém thanh han ché 180 phuit.

'May bay Boeing 777 la mot loai may bay ch¢ khach doi méi dwgc nghién ciru ché tao thanh
cong vao nhirng ndm 90 cua thé&'ki 20. N6 khong chi 1a may bay hai dong co phan lic, ma dong
co cua nd con co sic day lén nhat tinh cho dén nay. May bay Boeing 777 khi dwa vao van hanh
da dat dwoc chuan may bay hanh khach hai déng co keéo dai hanh trinh bay 180 phut, diéu do
cling co nghla la loai may bay hai dong co nay da c6 thé bay duworc trén bat clr tuyén bay nao, ké
ca cac tuyén bay vwot dai duong va vuot chau luc. Khong chi co thé, ca gia thanh ché tao 13n do
tiéu hao nhién [iéu va tiéng 6n ctia may bay Boeing 777 déu thip hon so véi cac loai may bay
b6n dong co néi chung.

Tw khéa: Mdy bay hai déng co; Mdy bay bén dong co; Giéi han 60 phtit.

108. Tai sao cac tau thuy 1on nang nhw thé lai
cO thé nodi trén mat nuwdc?

Cac tau thuy 16 hién dai déu lam bang thép, thép nang "hon nuéce sau lan, phan 16m cac hang
hoa ché & trong tau nhuw lu’crng thuc, may moc, vatliéu xay dung v.v. cling déu nang hon nwéc
rat nhiéu, thé ma tai sao cac tau ché nang nhuw vay lai c6 thé néi trén mit nudc?

bé hiéu van dé nay, chung ta co thé lam mot thi nghiém sau day: bat mot tdm t6n mong
xuong nudc, no sé bi chim ngay; néu lam tdm toén ay thanh hinh hop, trong lwong khong thay
do6i, nd lai c6 the ndi trén mat nuoc; khong nhitng thé, néu cho mot so do vat vao hop, hop cling
chi hoi chim xuéng nhung van cé thé ndi trén mat nwdc. Do la vi & day hop chlu mot stirc day
cua nuéc hwdng thang dirng 1én trén. Chi can Iuc ddy 16m hon trong lwong cda hop ton, thi hop
sé duoc day 1én ma khong thé chim xuéng duac bBuong nhién xung quanh hop dong thoi ciing
chiu ap luc ctia nuwére, chang qua 1a d6 16n ctia ap lwe nwde & hai mat trwde va sau cia hop bang
nhau, nhwng nguoc chigu nhau, nén da bi triét tiéu, ap lyc & hai madt trai phai cling bi triét tiéu
nhu vay. Strc day tang 1én néu thé tich ctia bd phan ngam trong nuoc tang 1én. Vi thé tich cda
hop ton 16n hon tAm tén rat nhiéu, trong hrcrng nwoce bi gidnra ciing 1on hon nhiéu, cho nén
chiu strc day cling16n hon nhiéu, do do, cac thr dwng trong hdp van c6 thé noi trén mat nuwéc.
Tau thuy 16n c6 thé néi trén mit nuéc ciing theo 18 do.

Dinh luat chim noi ctia vat thé la do Acsimét, mot nha khoa hoc co Hy Lap phat hién cach day
2000 nam; ong phat biéu mot cach chinh xac rang Do 16m ciia luc day tac dung vao vat thé &
trong nuoc bang trong lwong nwéc do vat thé gianra". Chinh vi thé nén tau thuy nang dén  hang
van tan, thé tich do so, nhung do d6 ngdm nwéc cang sau, c6 nghia la trong lwong gian nwéc
cua tau cang lén, né sé ché dwoc cang nhiéu do dac, hang hoa.

T khoa: Lwc ddy; Pinh ludt Archimedes; Trong lwong.



109. Tai sao thuyén buém c6 nhiéu kiéu canh
buoém nhu thé?

Ban da nhin thdy thuyén buém chwa? Trén thé gidi c6 rat nhiéu cudc dua thuyen budm noi
t1eng Khi dua ta chi nhin thay hang nghin chiéc thuyén tranh nhau bang 1én, trén cot buom cao
nguoi ta kéo 1én cac kiéu budm mau sac khac nhau; dwa vao strc gié, day thuyén vuot séng tién
1én.

Ching ta biét rang ban than thuyén buém khong c6 dong lwc, ma loi dung strc gi6 thoi vao
budém 1am cho thuyén chay. Do d6, so voi chiéc thuyén thi bubm thwong lum rat to, rit rong,
nhw vy mé&i c6 thé loi dung sitrc gié.

Thuc ra thi, canh buoém cé thé dwa theo chiéu gié dé thay doi géc do ctia né. Khi chay nguoc
chiéu gio, nguoi ta thwong quay ngang than thuyén, lic npy, budém vy than thuyen hinh thunh
mot géc nhat dinh, mot mat cda buom cé the hirng no gio, con mat kia thi chiu ap lyc twong
ddi nho. Loi dung sw chénh léch ve ap luc do, thuyén co thé t1en 1én phia truoce. Vi phwcrng
hwdng tién 1én cia thuyen c6 su sai khac véi phwong hwédng ma noi thuyén can dén, do do, sau
khi chay duwoc mot doan, can phal diéu chinh lai phwong hlr(yng ctia buém, dé€ thay dsi hu«mg
di ctia thuyén, khién cho thuyén chay dich dic theo hinh chit "Z

Buom dung cho thuyén c6 nhiéu loai khac nhau. Ngay tir thé ky XIV, cac thuyén buém chay
trén vung bién Bac Au chi yéu 1a buom hinh tir giac. Loai buém nay cé dién tich hirng gi6 lom,
nhung kho thay doi phuong hudng cua budm, can phai c6 nhiéu thuy thil méi thao tac duorc.
Con thuyén buém chay & vung Pia Trung Hai thi phan lonla budm hinh tam giac, rat dé diéu
chinh phwong huéng, nhung tdc do cham hon. Vé sau, ngudi ta két hop hai loai buom dé lap
1én thuyén buém cé 1én, khién cho chung b6 sung cho nhau, t6c d6 va thao tac déu rat wu viét.
Ngoaira, trén thuyén budm con cé nhleu c6t buom véi chidu cao khac nhau, dung dé treo cac
canh budm c6 hinh dang khac nhau va bo tri theo trinh tw khac nhau.

T6c dob cha thuyen budém thwong vao khoang hon 10 km/gio, tuy toc do khong nhanh lam,
nhung vi strc gio 1a dong luc thién nhién vo tan, nén str dung thuyén buém hau nhw khong tén
nang lwong, cling khong lam 6 nhiém mai trudng.



Hién nay, nguoi ta thuong dung thuyen buém dé di du lich, ngoai ra con to chirc cac cudc thi
thé thao dua thuyen budm va lwdt van c6 budbm. Mot sd tau chay bang may, néu lap thém
budm, cling tiét kiém khong it nhién liéu day!

Tw khoa: Thuyén buém; Canh buém

110. Tai sao tau thuyén cé thé qua lai dé dang
& dap CAt Chau?

Ndm 1984, trén song Truong Giang ¢ thanh ph6 Nghi Xwong thudc tinh Ho Bac, Trung Qudc,
nguoi ta xdy dung mot con dap ngan nwoc 1on, dai 2595 m, cao 47 m, do la con dap cua nha
may thuy dién dap Cat Chau ndi tiéng. Xay dung thanh cong dap Cat Chau khong nhiing da
cung cap mot lwong dién nang phong phu cho cac vung chung quanh, ma con cai thién rat
nhiéu diéu kién van tai duong song thudc vung trung du va thwong du séng Truong Glang Co
1€ ban sé rat lay 1am la, chiéu cao muc nuéc & hai bén con dap 16n chénh 1éch nhau dén may
chuc mét, cac tau thuyen qua lai trén sdng Trudng Giang thuan tién khong?

So1a, & quang gitra dap Cat Chau dai va rong, nguoi ta xdy mot du thuyén 1on nhat & trong
nwoc, nd giong nhw mot cai hop hinh chit nhat, dai 280 m, rong 34 m, d6 la khu virc qua do cho
tau thuyen di qua dap c6 d6 chénh léch muyrc nuwéc ratlon do no la mot au thuyen dong kin béi
cac ctra dap trén va dudi. Khi tau thuyen chay xu0i theo dong nuwoc, dau tién qua cira trén dé
vao au thuyén, sau d6 déng ctra trén lai, nwoc & trong au thuyen dwoc xa ra theo duong 6 ong,
tau thuyen dwoc ha thap dan theo muyc nudc. Khi mye nude ¢ trong au thuyén ngang bang voi
muc nwéc & phla ha luy, thi c6 thé mé cira dwéi, tau thuyen sé giong nhw da xuébng mot bac
thém, tir au thuyen chay ra mat séng rong lon. Trai lai khi tau thuyen ttr phia ha luu chay ién,
thi truwedc tién ngudi ta cho nwére vao au thuyén, khién cho than tau cling nang 1én cao dan theo
v&i muc nwdc dwoce dang 1én, cho dén khi ngang bang véi muc nwéc & thuwong luu.

Clra dap & trén au thuyén dap Cat Chau cuc ky lon, chiéu rong moi canh clra 1219,7 m, cao 34
m, day 2,7 m ndng dén 600 tin. Moi ctra dap to va nang nhu thé, dwong nhién can du'a Vao su
ditu khién bang co gioi moi dong mo duoc, & trén au thuyen c6 nhiéu trang thiét bi chi huy
bang tin hiéu va hé thong diéu khién bang vi tinh, qua trinh tau thuyén qua dap duoc thuwc hién
tw dong hoa hoan toan.

Twr khoa: Ddp Cdat Chdu, Cua ddp.
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111. Tai sao tau ngam co thé chay thoai mai o
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dwdi nwoc?
Tau thuy thong thuong chi co thé chay ¢ trén mat bién, nhung tau ngam thi trai lai, n6 khong
nhitng chay & trén mat nwéc, ma con co thé lan xuong bién sau, chay & dudi nwérc.

Tai sao tau ngam c6 thé 1an xuéng va ndi 1én dwoc?

bay 1a "tro do thuat" bién hoa giita trong lyc cua tau va strc nang day 1én trén, khi strc nang
16m hon trong luc, thi vat thé c6 thé ndi trén mat nwéc; khi sttc nang nhoé hon trong luc thi vat
thé chim xuong; khi sirc nang bang trong luc hoic h(rn kém nhau rat it, thi vat thé nam "lo
lu'ng & mot vi tri nhat dinh dwdi nuéc. Vi vay, ch1 can diéu chinh tri s6 hon kém ctia trong luc
va sttc nang do6i véi tau ngam, thi cé thé 13n xuéng hodc ndi 1én.

"Tuy nhién, hinh dang cua tau la cd dinh khong doi, strc ddy ma né chiu tac dung & dwéi nuére
ciing 1a mét tri s6 ¢6 dinh. Do d6, mudn diéu chinh tri s& hon kém dé, chi c6 thé thuc hién bang
cach thay ddi trong lvong ban than con tau.

Than tau ngam dwoc tao thanh béi hai 16p vo trong va ngoai, khoang trong gitra hai 16p vo
nay duoc phan cach thanh nhiéu khoang chtra nuorc. Moi khoang déu co van hat nudc va van
xa nwéce ra. Khi tau ngam noi trén mat nwéc muodn lan xuong, thi chi can mé& van hit nuéc vao
khoang, khién cho nuwéc b1en nhanh chong chira day cac khoang, trong lwong cua tau tang 1én,
khi trong lwong vwot qua strc nang thi né ldn xuodng. Tau ngam dang ¢ dudi nwdc muon noi lén,
thi chi can dong cac van hut nwéc vao khoang, dung Khong khi nén voi ap suitlon thong qua
van xa dé day nuwdéc ra ngoai, nhw vay tau sé€ nhe di, stirc nang lai 1én hon trong luec, tau lai noi
1én mat nuéec.

Néu tau ngam can chay & khoang gitta mdt bién va day bién, thi c6 thé cho nwéc vao hodc xa
nuwdcra & mot sod khoang dé diéu chinh trong lwong tau; khié&n cho trong luc bang hodc lo'n hon
strc nang mot it, luc nay tau co thé chay dudi nuor, né&u banh 14i & dau tau hu'crng lén trén, &
dudi tau hlrcrng xubéng dwdi, thi tau sé noi lén, nguoc lai thi tau sé chay @ mot dé sdu nhit dinh
& dudi nwéec.

Tw khéa: Tau nhgdm; Khoang nwérc.

112. Tai sao tau ngam lan xuong dwéi nwéc thi
khong con s¢ song gio nira?

Bién lu6n c6 song gio, rat it khi binh lang, ' khong c0 gio thi khong thanh song”, songla do gid
tao nén. Gi6 thoi vao mat nwérc, khién cho cac chit diém cida nwéc dao dong cod t{nh chu ky, do



d6 tao thanh séng nhap nho. Séng dang 1én va ha xu6ng, & chd cao nhw ngon nui goi la dinh
song, o chd thap nhat goi la chan séng. Khodng cach theo chiéu thang ding gilra hai ngon song
va chin song lién ké nhau goila chiéu cao cua song. Khoang cach gitra chan séng va ngon song
cang lon thi nang lwgng cua song cling cang 1on. Gié manh song cao, ngon séng ap dén, c6 thé
khién cho trén mot dién tich 1 m2 chiu mot strc manh vai tan, tham chi vai chuc tan. Do do, khi
glokll)go sap ;illp t&i, cac tau thuyén dang di trén bién thuwong phal nhanh chéng chay vao cang
vinh dé tran

Tuy nhién, tau ngam & ngoai bién thi khong can phai lo lang gi, khi gap gi6 bio, chi can lan
xuéng siu hon mot chut 1a cé thé binh yén vo sw. Tai sao vay?

Theo tinh toan, cac tau cho dau cé dong co véi  cong suit 10 van kw, toc do di trén blen moi
gio c6 thé dat dén 23 hai ly. Néu dung dong co voi cong suat nhw vdy ma chay ngam o duoi
bién thi c6 thé dat dwoc 27 hai ly. Nguyén do la, khi trén mat b1en sOng gio cuon cudn, thi & d6
sau nhat dinh dui bién lai Ia mot thé gi¢i b1nh yén. O d6, lwc can ciia gié giam di nh1eu dong
thoi lai khong bi anh hwéng ctia séng to gié 1on.

Ta biét rang, khi s6ng truyén theo mat phang nam ngang, thwong c6 hién twong lan séng sau
dubi lan song truoc. Khién cho song tryyén di rat xa, khoang cach gitta hai ngon ké nhau (tirc
budc song) cling co thé keora rat dai. O' Thai Binh Dwong bao la ménh mong, nguoi ta ting do
duoc con séng c6 budc song dai dén 600 mét! _Tuy nhién, khi séng truyen xudng phia dudi, thi
trai lai chung suy yéu di nhanh chong khi do sau tang 1én. Theo tinh toan, moi khi do sau tang
bing 1/9 buoc song, thi chiéu cao cua song giam xuong mot nira; ¢ dudi song co do sau bang
1/2 bll‘O’C song, thi chiéu cao ctia s6ng khong bang 5% ban dau; & do sau bang mot budc song,
thi d cao ctia séng chi bang 0,2% ban dau. Do do, ¢ dudi do sau 200 m ctda bién, nuwéc bién
luén ludn yén tinh, néi chung rat it bi anh huéng ctia séng.

Do vay, mdc du o trén mat bién song to gio 1om, strc manh phi thwong, nhung tau ngam van di
lai tw do & dwdi bién sau, khong hé bi anh hudng ctia séng gié.

Tw khoéa: Tau ngdm; Séng.
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113. Tai sao loai tau thuy dém Kkhi co thé chay
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roi khoi mat nwoc?
Tau thuy la mot phuong tién giao thong rét tién loi & trén mdt nwéc, nhung c6 rat nhiéu
nguoi ché no chay quac cham chap, d6 1a vi khi tau chay trén mat nwéc, than tau chiu lyc can

cua nwoc rat 1on. Néu c6 thé 1am cho than tau tach khai mat nuorc, thi co thé 1am gidm nhiéu
lwc can, ting nhanh téc d6 cua tau. D6 1a nguyén ly co ban cda tau dem khi.

Tau dém khi khi chay, than tau hoan toan roi khoi mat nwéce, no chi chiu lyc can cia khong
khi, lyc can nay giam di nhiéu so v&i khi chay trén mat nwéec. Loa1 tau nay co thé ché dwoc vai
tram hanh khach, méi gi¢r c6 thé chay duoc 100 km.

Vay thi strc manh nao da ning con tau nang hang tram tin l1én khéi mat nwéc?

Nguyén do la trén tau dém khi c6 13p nhitng chiéc may thong gio rat 16n, cac may thong gio
nay san sinh ra khong khi nén phun ra theo dwong hinh vong xuyén ¢ chung quanh day tau, voi
mot ap lwc rat 1on nén vao mat nwéc. Theo nguyén ly taic dung va phan tac dung, than tau sé



dwoc mot lwc phan tac dung huong 1én trén. Khi lyc phan tac dung nay dat dén mirc d6 co thé
nang trong lwong than tau, thi than tau sé nang 1én khéi mat nuwoc. Luc nay, gitta mdt nude va
than tau hinh thanh mot 10'p dém khi. Sau d6, loi dung strc ddy ctia chan vit thoc xién vao trong
nuéc hodc chong chong khong khi, dé tau tién Ién.

Khong khi nén ¢ trong 16p dém khong ngung bi phat tan, dong thoi hinh thanh mét man khi
dée duy tri dém khi, n6 can tiéu hao cong suat rat 1on. Hon nita, tau dém khi khi chay trén mit
bién, con c6 thé gy nén nhitng con song kha lon, lam tung toé nhiéu bot nudérc, nhirng hién
tuwong nay ciing deu tiéu hao khong it nang lchmg Do do6, tau dém khi tuy cé thé ting nhanh téc
do, nhuwng lai can cong suit rat 1on.

Tau dém khi khong nhiing co thé chay trén mat nwoc, ma con co thé chay trén bo, no 1a mot
phuong tién giao thong thuy 1an bo, khi chay trén bo, & gitra tau va mdt dat cling hinh thanh’
16p dém khi nang tau lén. Do 16p dem khi twong doi day, nén tau co thé binh On chay trén
nhu*ng doan duong g0 ghé, lay 161, n6 c6 thé khong gdp tro ngai gi ngay ca khi chay trén dam
lay, dong cd, sa mac hoac trén mat bién dong bang. Trir may bay tryc thangra, hau nhu tau
dem khi co thé chay dén dwoc nhidu noi nhat.

Twr khoa: Tau thiy dém khi; Khong khi nén.

114. Tai sao tau canh ngam c6 toc do dac biét
nhanh?

Trong cac loai phwong tién giao thong, toc do cua tau thuy la cham nhit. N6 chdm hon 6 t6
nhiéuy, lai cang khong thé so sanh vai may bay bay lwon & trén khong Hon nita, tir thoi dai
thuyen budm cho dén hém nay téc do cda tau thuy tang lén hét strc chim chap, do d6 da han
ché mo6t cAch nghiém trong sw phat trién cia nganh giao théng vin tai dwong thuy.

Tai sao kho tang tdc db cda tau thuy? Ly do 1a, mit d6 ctia nwéc 1on gap 800 lan cia khong
khi, do d6, lwvc can ma tau gap phal khi chay & duwéi nwée 16m hon rat nhiéu so véi cac phuong
tién giao thong 0 trén bo va trén khong. Hon nira, khi tau chay sé€ gay nén nhiing con soéng
manh dleu do sé tiéu hao mot phan 1on dong lwc cua con tau, do dé anh huong den toc do tau.
Bé&i vay, néu mudn tang toc do cda tau 1én hon nita, thi ngoai viéc tang dong luc cua con tau,
phai tim bién phap 1am sao cho than tau chiu luc can {t nhit ctia nuéc va song.

Cac nha thiét ké tau thuy qua nghién ctru mang chan cua vit troi c6 duoc sy goi y nhu sau:
Khi vit troi t mat nwoc bay 1€n, sé duoi mang chan ra phia sau, dong thoi véi viéc vo canh
bay, mang chan vit det phang cua no sé san sinh ra luc nang nhat dinh. Khi lwc nang vuot qua
trong luong cua ban than no, thi vit trod c6 theé bay len troi. Thé la nguoi ta nghl cach lap xubng
day tau mot b6 phan vira glong canh chim lai vira gidng mang chan ctia vit trdi. Loai tau thuy
kiéu méi do goi la tdu canh ngam.

O phia truéc va phia sau clia ddy tau déu c6 lap canh to rong va phang det, chiing bat lién véi
than tau va try d&. Khi khéi dong va tau chay, canh ¢ dwdi nudc cing tuwong tw nhw canh may
bay, né san sinh ra mot luc nang huong lén trén. T6c dod cang nhanh, lyc nang cang 1én, do do
lam cho than tau dan dan noi Ién. Khi lwc nang do canh san sinhra gan bang trong lwong cua
than tau, thi than tau c6 thé hoan toan nhé 1én khdi mit nwéc ma chay, do do, n6 chi chiu luc



can cua khong khi, chi con canh banh lai va chan vit con nam & dudi nwée mai chiu lwe can cua
nuéc, do do, da tang toc do tau chay 1én rat nhiéu. Hién nay, t6c do cao nhat ctia loai tau canh
ngam da dat dén 100 km /810, nhanh gap 2-31an tau thuy thong thlrcrng Hon nira vi tau canh
ngam c6 thé chay nhanh & trén mit nwéc, nén da lam glam nhiéu anh hu’ong cuia séng, ngay ca
trong trweong hop séng to gié 16m ciing cé thé chay mot cadch binh 6n, an toan.

Hién nay, trong tai cua tau canh ngam con twong doi nho, néi chung khong qua 3-400 tan. Di
doi voi sw nghién ciru sau hon vé nguyén ly chay tau canh ngam va cai tién vé mat ky thuat, sé
xuat hién loai tau 16n hon, chay nhanh hon, va s€ cang dwgc ing dung rong rai trong nganh
giao thong van tai.

Tt khéa: Tau cdnh ngdm; Lwc cdn; Téc do tau.

115. Tai sao tau pha ban cé thé pha dwoc
bang?
Moi khi mua dong dén, cic vinh cang va mdt bién & phuong Bac thuong bi dong bang, lam

can tré tau bé di lai. P& tién cho viéc tau bé c6 thé ra vao cang, ngudi ta thwong dung tau pha
bang dé pha bang.

Tai sao tau pha bang co thé pha duoc bang? So vo1i cac loai tau khac, tau pha bang co dac
diém riéng: Ket c4u than tau rat virng chac, thép tdm lam vo tau rat day s0 v01i cac tau thong
thuong, tau rong, to, nhung than phia trén nho, dé tién cho viéc m¢ dwong rong trong 16p
bang, thin tau ngan (ty 1é gitra chiéu dai va chiéu rong cua cac tau thong thwong vao khoang tw
7:1 dén 9:1, tau pha bang 1a 4:1), do do, tién lui va chuyén huéng linh hoat, tinh nang diéu
khién tét; do sau ngam nwéece lon, cd thé pha 16p bang twong doi day; cong suat1én, toc do
nhanh, do d6 khi hiic manh vao 10'p bang no co xung lwc 1én; mii tau hinh dang duong gap
khtc, khién cho dwcng o day dau tau tao thanh véi duong nam ngang mot goc 20-350, mii tau
c6 thé "bo" 1én trén mdt bang; ¢ hai bén miii tau, dudi tau va bung tau déu c6 khoang chtra
nuére rat 1om, dung 1am thiét bi pha bang.

Khi gdp 16p bang, mii tau vénh 1én sé 4p vao mit bang, dwa vao trong luc cua phan mii tau
lam cho bang bi ép v& vun. Trong luc nay thuong ¢ dat t&i trén dudi 1000 tan, nhitng 16p bang
khong virng chic 1dm, dwéi strc ep cua tau sé bi v& vun ra ngay. Néu lop bang ‘tuong doi viing
chic, thi con tau thlrcmg lui lai mot doan, sau d6 hiic manh vao, c6 ltc phai hic nhiéu [an méi
c6 thé pha duoc 1op bang. Truwong hcrp gap pha1 lop bang rat day, khong thé pha v& trong chéc
lat dworc, tau pha1 mo may bom nwéc voi cong suat rat1on, lam cho khoang nuwéc ¢ dudi tau
chira day nuoc, khién cho trong tdm cua con tau tién 1én mot it, lam cho mii tau gac 1én lop
bang day, tlep d6 lai hat hét nwdc trong khoang & dudi tau bom day vao khoang ¢ miii tau.
Nhuw vay, miii tau Von da rat nang, bay gio lai tang thém trong lwong cia hang tram tan nwéc
vao khoang nu¢c & miii tau, 16p bang du rat day cting bi é ep vo ra. Tau pha bang ctr tir tr tién
1én khong nglrng nhw vay dé mé ra mot con dwong cho tau chay.

Co khi, tau pha bang gdp phdi 16p bang day va ran hon, khi tau ép vao mat bang, 1op bang Van
khong b1 v, ma chim xuong khién cho tau bi mic can trén bang, than tau bi ket vao gilra, du co
m¢& het cong sudt cling khong thé nhich 1én duorc. Gap phai tinh huéng nay, can dung phuong
phép lac lw qua lai khién cho con tau thoat khoi vong vay ctiia bang. Mu6n cho con tau cé thé tw
lic Ir dwoc, doc theo hai man tau & phan gitra cua con tau c6 dat mot khoang nuéc lac lu,
khoang nuéc nay vira cé thé chira nuére ngot dung cho ndi hoi va dung dé &n uéng, vira c6 thé



bao v€ than tau khong bi chim xuong do nudc bi ro khi man tau hw hong, tac dung thir ba la
gitip cho con tau thoat khéi tinh canh khé khan, ‘Sau khi con tau bi ket gitta 16p bang chi can
nhanh chong chira day nuéc vao khoang nuérc & mot man, tau sé nghiéng sang mot bén, sau dé
lai hat nwéc vao khoang & man bén kia, con tau lai nghleng ve phia nguorc lai. Cte hit nwéc qua
lai nhu vay, con tau sé lac lu sang phai sang trai, tiép tuc mé hét cong suat, con tau sé lui ra
khoi mat'bang dé dang.

Tw khoéa: Tau cdnh ngdm; Lwc cdn; Téc dé tau.

-/\?

116. Tau ché dau siéu cap c6 nhitng wu diém
va nhwoc diém gi?

N6i dén tau thuy, nguoi ta thuong kinh ngac thot 1én trwdrc sw do so to 1én cda con tau van
tan. Tuy nhién, tir nhirng nam 60 cua the ky XX, trén mat bién & cac noi trén the gioi, da xuat
hlen mot loal tau khong 10 siéu dai, néu so sanh con tau van tan véi né thi glong nhuw chiéc

"thuyén van". Con tau khéng 16 trén bién dé chinh 13 "tau ché dau siéu cap”.

Sw xudt hién cla tau cho dau siéu cap la do sw tang nhanh manh mé ve lugng tiéu thu dau
Itra va su phat dat cda nganh van tai dau Itta trén the gidi. Lic do, dau Itra véi tw cach 1a nguon
ning lvong quan trong nhat dwoc 'phat hién va khai thac rong rai, nhung mot Iwong 16m dau
thuong bi don & lai do kho khan vé van chuyén, vi van chuyén bang duong sat chico thé tién
hanh & trén dat lién, con van chuyén bang duong hang khong thi gia thanh lai qua cao. Trudc
nhitng nam 60, viéc van chuyen dau lra gitra cac chau luc néi chung dwa vao cac tau dau vai
van tan ma thoi. Dwng treéc mau thuln siu sac gitra nhu ciu vé dau Itra va chi phi van tai,
nguoi ta nhan thay rang, dong mot con tau siéu cap trong tai 20 van tanré hon nhleu So voi
déng ndm con tau bdn van tan, thé la viéc déng cac tau chd dau siéu cap da c6 co s& ve mat
kinh té. Nhiing nam 60, Nhat Ban dan dau trong viéc dong tau ché dau siéu cap 20 van tan dau
tién trén thé gidi, sau d6 mot s6 nwéc va tap doan tai chinh c6 thue Iy cling gia nhap vao hang
ngii kinh doanh va dong tau siéu cap, 6ng vua tau thuy ndi tiéng ctia Hy Lap nho d6 ma thu
dwoc loi nhudn kéch s

Lwong cho dau 16n chua tirng c6 la co' so giam bot chi phi Van chuyen dau. Theo tinh toan,
nwoc Phap ché tao chiéc tau dau siéu cap lén nhat mang tén’ "Patilis” c6 trong tai 54 van tin,
chi phivan chuyen binh quan ré hon 22% so voi mot con tau siéu cap khac cO trong tai 22 van
tan. Nhat Ban khong cam chiu tut hau, ho cdi tao con tau diu mang tén' ‘Nguoi khong 16 trén
bién" co trong tai 43 van tan thanh tau siéu cap 50,3 van tan. Trong nhitng ndm 70 cua thé ky
XX, khi ma tau ché dau siéu cap phat; trién thinh dat nhat, thi s6 lugng tau chd dau da chiém
trén 2/5 tong lwong tau ché hang, ma phan 16n nhiém vu ché dau & trong d6 1a mot s6 tau siéu
cip dac biét.

Luong chuyén ché ctia tau ché diu siéu cap dac biét 1on, do d6 viéc chira dau vao va hut dau
ra can phai dwa vao cac thiét bi tién tién tw dong hod mé&i hoan thanh duoc. Phan 1én cac tau
diu siéu cap déu cé ‘trang bi hé thong chira dau va hit dau dwoc dieu khién tuw dong. Cac
khoang cta tau chiém phan 16n than tau. P& tranh cho dau, mdt chat dé chay, bi ldc Iw chao dao
trong qua trinh vin chuyén gdy nguy hiém, khoang hang ter(mg dwoc cachly biang mot
khoang cach ly. Puong nhién cac trang thiét bi phong chay van khong thé thiéu duorc. Phu'o'ng
thitc cach ly khoang hang con c6 mot diéu ich loi, d6 1a tién cho viéc phan biét cac loai dau



khac nhau, dang c4p va phdm chit khac nhau.

Tau ché diu siéu cap c6 mot thoi ky phat trién vang son, nhung vé bé ngoai d6 so cla tau
cling mang lai cho n6 khong it van de Vi do sdu ngam nwdc cua tau cho dau siéu cap kha lon,
nén khong thé 14i vao nhiéu cang ma thuwong chi co thé neo dau o ngoai bién qudc té roi dung
loai tau c& nho van chuyen vao cang. Co khi tau dau siéu cip chay & mot s6 eo bién twong doi
hep, con gay ach tac giao thong. bi doi voi viéc da dang hoa nguon nang lwong toan cau va trao
lru st dung nguon nang luwong sach, tam quan trong cua dau Itra va tau cho daussiéu cap ciing
kém dan Ngoai ra, cac sy kién ro dau thuong xuyén cia tau dau siéu Cap xay ra do nhleu
nguyén nhan khac nhau cling gay nén sy xung dot voi nguyén vong bao vé moi truong cua con
ngudi. Do d6, sw phat trién trong twong lai cta tau ché dau siéu cap that khoé doan trude duworc.

T khoa: Tau ché ddu siéu cdp; Vdan chuyén dau.

117. Tai sao can phai xay dung kénh dao?
Kénh dao la mot loa1 kénh do con nguoi dao ra dung dé noi thong thuy vuc cua cac song ho

va bién, no6co thé cai thién didu kién van tai thuy, rat ngan thoi gian va khoang cach giao
thong van tai.

Trén thé gidi, Trung Quéc la nwdc lam kénh dao sém nhét, ngay tir doi Tan hon 2000 nam vé
trwoc, trén duong phan thuy gitra hai con song Twong va song Ly, nguoi ta da dao mot kénh
goi kénh Linh Cw, dai hon 20 km. bay la kénh dao kiéu au thuyen dau tién trén thé gioi. Vi
thuyen be cé the thong qua tirng 4u thuyén dé "tréo déo vt nidi", do do6, kénh dao con dwogc
goila’ 'chiéc ciu" néi  thong dwdng thuy. Viéc xay dung thanh cong 'kénh Linh Cir khién cho
giao théng van tai gitta H6 Nam va Quang Tay (Trung Quéc) hoi do tré nén thong subt. Riéng
kénh dao Kinh Hanglon nhat thé gidi lai lam cho nam hé thong thuy vuc la cac song Hai Ha,
song Hoang Ha, song Hoai, song Tru'(rng Giang va séng Tién Du'crng lién hé véi Vung datrong
16 tir Bac Kinh den Hang Chau tré thanh mot mach mau lén vé van tai thong sudt tir Nam chi
Bac trong lich stt Trung Qudc.

Kénh dao Panama chay ngang qua mién Trung My, tuy chi dai 83 km, nhung lai noi lién sw
giao thong gitra hai dai dwong lon nhat 1a Thai Binh Dwong va 4n P6 Duong. Pay 1a mot con
song nhan tao cao hon mit bién, rong 91-204 m, squ 12,6- 26,5 m, doc theo kénh c6 sau au
thuyén dung dé thay d6i muc nwéc. Con kénh dao nay sau khi thong thu'(rng, moi nam c6 thé
cho théng khoang 1,5 van tau be. Kénh dao Panama c6 tam quan trong rat Ion vé mat dia ly,
nhung quy mo cua no nhd, nén da han ché trong tai cda tau, né chi cé thé cho loai tau cé trong
tai 4-5 van tan di qua.

So sanh voi no, kénh Xuyé n01 lién Pia Trung Hai v&i Hong Hai la mot con kénh duong bién
nhon nhip nhat thé gi¢i, n6 noi lien nganh thuong mai quoc té trén bién cta ba chau luc lon:
Chau Au, Chau 4, Chau Phi khién cho thoi gian va khodng cach chay tau duoc rat ngan rat
nh1eu Kenh dao Xuyé co tong chiéu dai 1a 193,5 km, sau khi mé& rong, c6 thé cho loai tau c& 16n
c6 dd sdu mén nwére dat dén 16 m, tau day tai 21 van tan di qua.

Tw khoa: Kénh dao.

118. Cac cang hién dai co nhirng chirc nang gi?
Trén thé gioico nhiéu thanh pho lém phon thinh dwgc xay dung ¢ sat bién, ngoai giao thong

vée duong bo va duong khong ra, bén cang nhon nhip va cé trat tw 1a hinh anh thu nhé cta cong
cudc xay dung hién dai hod clia cac thanh phé dé.

Cang la mot dau moi quan trong vé giao thong van tai cua cac thanh pho ven bién. Hang
ngay, co hang ngan hang van hanh khach 1én xu6ng tau khach, lai c6 vo s6 hang hoa duorc bbc
xep ¢ ddy, dieu nay dwoc ndi mot cach hinh twong la "luong nhap vao xuitra' cua cang. Cac
cang hién dai ho4, c6 rat nhiéu can cau lén, ching la thié€t bi quan trong nhat ctia cdng, béi vi



trén 4/5 tong lugng hang hod cla nén thuwong mai trén thé glO’l va congtencr ct lon déu phal
thong qua cang roi van chuyén theo duong bién. Cac loai can ciu véi chitc ning Khac nhau c6
thé duwa hang Ién tau 16, hodc cau xubng 6 td co trong tai lén mot cach dé dang. 0] cang con co
thiét bi duong 6 ong dan dau noé c6 thé bom va hat dau thoé cho cac tau dau 1én. C6 thé ndi rang,
cac cang hién dai hoa la noi tip két hang hoa quan trong nhit.

Hai cang la noi dimg lai nghi ngoi ctia cac tau di bién xa. Cac tau vién duong khi gap song gio
dir doi, hoac vi thiéu nhlen liéu, thuc pham va nudc ngot, déu phai chay vao cang. Do do, cac
cang con dme goila "cang tranh gio" va "cang bo sung”. Tuy nhién, ngoai chirc nang la "tram
dirng xe" ra, cang con la noi ti€n hanh stra chira cac con tau sau nhitng chuyén di dai.

Trong cang c¢ nhimg viing tau rong 16m, cac viing n01 c6 thé thong qua viéc dleu tlet do chim
noi cua hom n01 dé nang than tau lén; cac viing kho c6 thé thong qua viéc dong mé& cac canh
clra cong d& x4 nwérc ra khién cho than tau duoc do trén gia do & day viing tau, sau dé tién
hanh stra chira.

Hién nay phan 16n cac cang trén thé gi¢i dwoc chia thanh hai loai la cang thong dung va cang
chuyen dung. Cang thong dung c6 thé dung dé tap két thiét bi chuyen dung dé boc dé va van
chuyén hang hod cac loai, con cang chuyén dung thi c6 trang bi mot s thiét bi chuyén dung de
boc d& va van chuyén hang ho4, vi du cang chuyén dung congteno thi khong bdc xép cac hang
roi.

Hién nay, cac cang hién dai hoa dang c6 xu hudng phat trién thanh cang chuyén dung, dée
nang cao hiéu suat boc xep va vin chuyén. Ngoai ra, viéc phat trién cac bén tau nwoc sau, dung
bién phap boc x&p va quan ly tw dong hoa v.v. ciing la hwrdng phat trién quan trong clia cang
hién dai.

Tt khéa: Hdi cdng; Vdn chuyén dworng bién.

119. Tai sao can phat trién phwong thirc van
chuyen bang congteno?

Trén cac con dwong cua cac thanh pho hién dai, ban thuong co thé thay nhiing chiéc xe tai
16, kéo theo dang sau mot chiéc hom sat 16n hinh chit nhat. 0 mot sd ben tau, nhiing chiéc
hom sat do thuong duoc chong xep 1én nhau mot cach trat tw ngan nap, do may cin ciu loai
16m cdu lén tau hang loai lon. Vay cac hom st dé dung dé lam gi?

Hoa ra, cac hom sat 16m do goi la congteno, vo ctia né 1am bang thép, chuyén dung de tap
trung chuyen ché mot s6 hang hoa dé bi chén ép hdng hodc bi bién dang trong qua trinh van
chuyén. Congteno co quy cach kich thwédc qudc té thong nhat, thong thuong co chiéu dai bang
6,096 m, chiéurong va chiéu cao deu 1a 2,438 m. Vi My la nuéc phat trién cach van chuyen nay
sém nhat xe tai cua ho cho phép cé chidu rong 16n nhat 1a 2,438 m, kich thwéc dé vé sau dan



dan dwoc cac nwéc ap dung theo. Ngoai quy cach dé ra, cling cé loai congteno siéu lén, dai dén
9,14mval22m.

Sw xudt hién congteno da nang cao rat nhiéu hiéu suit van chuyen hang hoa, do d6 co the
mang lai hiéu qua kinh té rat1én. Theo thong ké, so sanh tau cho congteno va tau hang c6
lugng gidn nwdce (trong tai) twong tw, nang luc van chuyen hang ndm cua tau congteno tang _
gap sau lan. Trong trwong hop binh thuong chuyén mot congteno 1én tau chi m4t ba phut, moi
congteno tiéu chudn c6 thé chira 20- 30 tan hang, do do, mbi gio co thé xép lén tau 400-600
tan; con chd hang theo kiéu "xép rof’ truyen thong, thi moi gitr chi c6 thé x&p 1én tau duoc
chu'ng 35 tin, sw hon kém nhau vé hiéu suat cua hai trwong hop dé that la 1on. Ngay tir nam
1965, mdt chiéc tau ché dau bang congteno cua My, chi chay trong ba thang da lam cho chi phi
van chuyen ban dau la 6 déla moi tin bong choc gidm xudng con 1,5 cent (xu). Ttr do, hinh
thirc van chuyen bang congteno duoc chu y y rat nhiéu va bat dau phat trién nhanh chong trén
toan cau. Ngay tuw dau thé ky XIX, da c6 nguoi nghi dén dung hinh thtrc congteno de nang cao
hiéu suat van chuyén nhwng nguyén vong d6 mai dén truwdc sau nhitng nam 50 cuia thé ky XX
méi dwoc thuc hién.

Tai sao vay? Nguyén do la, phat trlen van chuyen bang congteno sé lién quan dén nhiéu
trang thiét bi moi, chang han nhw can phal c6 6 t0 tai co 1én mabi ¢ thé chd duoc congteno:.
Sau khi van chuyen congteno dén bén tau, phai cd san bai rong, viing chic dé chira n6. Ngoai ra
con phai c6 thiét bi can cau chuyén dung d& c&u lén tau. CAc tau van chuyén bang congteno
chuyén dung khac véi tau hang thong thuong, than tau phai that rong, kich thugc boong tau
cling phai thiét ké thich hop voi viéc sap xép congteno;, nh1eu tauvan chuyén bang  congteno
can c0 khoang tau c6 thé nang 1én ha xuong thudn tién va c6 can ciu loai 1&n. Co thé thay rdng,
van chuyen bang congteno phai trén co s¢ phat trién cac nganh 6 t6, cong nghiép co gioi cau
truc va cong nghiép dong tau. Hon nira, dau tw cho van chuyen congteno rat 16m, can thiét phai
c6 mang lwdi van tai tién tién véi quy mé twong déi I6n va cac thiét bi chuyén dung.

Van chuyen bang congteno thich hop voi sy van chuyén hang hod véi khodng cach dai, dac
biét1a van chuyen gitra cAc chiu luc. Do d6, van tai dwong bién la phwong thirc chii yéu ctia van
chuyén bang congteno.

Thoéng qua viéc sap x€p cac doi tau congteno d€ thuwc hién van chuyén lién van trong pham vi
toan cau.

Tw khéa: Céngtenno; Thuyén Céngtenno; Vdn chuyén Céngtenno.

120. Thé nao la hé thong giao thong thong



minh?

Ban da nghe n6i dén ITS chwa? D6 1a ba chir tleng Anh viét tat ctia cum tir "Hé thong giao
thong thong minh". Tt gitra nhitng nam 80 cua the ky XX dén nay mét s6 nwéc cd nén Kinh té
phat trién dua nhau dung nhirng khoan dau tw 16, s dung ky thuat tan tién dé nghién ctru va
khai pha hé thong giao thong thong minh, dong thoi da t6 chic mot Hoi dong thé gi¢i vé hé
théng giao thong thong minh, phu trach viéc trao ddi tin tirc gitta cAc nwdc va xay dung kho s6
liéu tin tirc quoc té.

Tai sao cin phai tién hanh nghién ctru va khai pha hé théng giao thong thong minh? Nguyén
nhan chinh 1a trong pham vi toan thé gioi, viéc xay dtrng dwong sa luon lu6n khong theo kip
voi sy tang truong cwc ky nhanh chong cua Iru lwgng giao thong, hon nita mau thuin vé an
toan giao thong va du'ong sangay cang n01 bat. Pwong nhién, hé théng giao thong thong minh
ciing gitp ich rat nhidu cho su phat trién san nghiép méi va canh tranh thi trerong mai.

Hé thong giao thong thong minh la van dung mot cach c6 hiéu qua cac ky thuat cao, tién tién,
nhu ky thuat dinh vi bang vi tinh, k§ thuat may tinh, kj thuat xt ly hinh anh, ky thuat thong tin
so liéu, k§ thuat bd cdm bién, ky thuat tin hoc, ky thuat diéu khién dién tir v.v. vao cac congviéc
van chuyen phuc vy, diéu khién, quan ly giao thong va ché tao xe. T do, cac phuong tién giao
thong tré nén thong minh” dé tw dleu Khién luong giao thong O trang thai tot nhat. Dua vao

v “thong minh” ctia hé thong, ngu*oq 14i hiéu ro tinh hinh giao thong nhw long ban tay, ngu'ol
quan ly giao théng va van tai nam rat vitng tinh trang giao thong ¢ trén duong. Nhu vay, nguoi,
xe c0 va duong sa két hop chat ché, théng nhat, hai hoa, sé nang cao hiéu suat giao thong van
tai, bao dam giao thong an toan, cai thién chit lwong méi trweong va tang hiéu suit st dung
nguon nang lwong.

Cac nwoc trong khi nghién ctru va khai pha hé thong giao thong thong minh, do tinh hinh
giao thong va duong sa ¢ khac nhauy, chtrc ndng hé thong thurc hién khai pha cling khong hoan
toan giong nhau, nhung chirc nang cht yéu cla né thi giong nhau vé dai thé, chi khac nhau vé
chi tiét. Noi chungla lam cho xe c0 co thé tu dong phan biét duoc cac cero'ng ngai vat & trén
duong, va co the tw dong canh bao, tw dong chuyén huéng, tu dong phanh xe, tu dong duy tri
khoang cach va toc do an toan, cung cap cho khach hang thong tin vé diéu klen dtrong s, tinh
hinh giao thong, cac tin tirc cap nhat veé co so ha tang phuc vu giao thong va chttc ndng d1nh vi;
cung cap cho x1 nghiép giao thong van tai cac tin tirc ve duong sa, tinh hinh giao théng va chirc
nang dinh vi, theo doi, giam sat, thong tin va diéu hanh xe; cung cap cho bd phan quan ly
dwong sa nhlrng tin tirc cap nhat vé luu lwong giao thong va tw dong thu phi db xe; cung cap
cho co quan quanly veé sur khai thong, khéng ché cap nhat ludng giao thong trén du'ong va phan
trng Kip thoi d6i véi nhitng sw kién phat sinh dot ngot.

Tw khoa: Hé théng giao théng théng minh.,



121. Vi sao can quan ly cau vwot trén khong?
Chung ta biét rang, giao thong mit dat - phai chiu sy rang budc va quan li cua cac luat 1€ giao

thong, do la dée bao dam sy thong sudt va an toan cho giao thong Vay thi, trén khéng trung
rong 16 bao la, may bay bay c6 phai ciing doi hdi phai cé sw kiém soat giao thong hay khong?

Chiéc may bay diu tién bay 1én bau troi vao nam 1903, nhung mai cho dénnam 1918 mai
bat diu c6 van chuyen hang khong theo dinh ki. KE tir do suét mot thoi gian tuwong doi dai da
khong c6 su kiém soat giao thong trén khong, may bay bay trén troi khong co tuyén bay, & vao
tinh trang mat trat tw tw do tw tai. Cing véi su phat trién nhanh chéng cia nganh van chuyen
hang khong, giao thong trén khong da ngay cang tro' nén nhon nhip. Lwong cho khach cta may
bay ngay cang1én, s lan bay ngay cang 1 nhleu toc do6 bay ciling ngay cang nhanh. Nhat la san
bay, trén nhitng dwong bang nho hep moi gio ¢6 téi muwoi may chiéc may bay lén xuong, néu
khong c6 nhitng qui dinh nghiém ngat va sw chi huy bat budc, thi tit yéu sé dan dén suhon
loan. Bay 16n xon trén khong trung khong chi sé dan dén cac sw co giao thong trén khong, ma
con khién cho cac tiéu doi bay kho long lén xuéng dwoc cho ding gio, gdy anh huong nghiém
trong den hiéu suat bay. P& bdo dam an toan bay, dé giao thong trén khong gilr dwoc sw thong
su6t va trat tu, nham nang cao hiéu sudt bay, viec thiét 1ap sw kiém soat giao thong trén khong
tuong tw voi sw quan li giao thong mit dat da tré thanh nhiém vu birc thiét chung ctia cac
nwéc trong viéc phat trién nganh hang khong.

Kiém soat giao thong trén khong la chi sy quanli va khong ché cac hoat dong trén khong doi
vo1i cac phuong tién hang khong, thuwong nguoi ta lap cac trung tam kiém soat giao thong trén
khong, cac phong kiém soat tiép can va cac thap kiém soat san bay. Cac trung tam kiém soat
giao thong phu trach nghiép vu kiém soat cac khu vuc, cac dudong hang khong. Cac phong kiém
soat ti€p can chiu trach nhiém kiém soat cac phlrong tién hang khoéng vao san bay, roi san bay
va bay qua san bay trong pham vi kiém soat dau cuoi, pham vi ctia no thuong chi cac khu vuc
1y san bay lam tam, voi ban kinh ttr 50-100km, nhwng khong bao gom khodng khong gian do
thap kiém soat san bay kiém soat. Thap kiém soat san baychiu trach nhiém kiém soat cac
phuwong tién hang khong bay qua, 1& xuéng trong pham vi san bay ctia minh.

Kiém soat giao thong trén khong do cac nhan vién klem soat chuyén trach thuc thi, ho thong
qua viéc tim hiéu cac thong tin vé vi tri va cao do.. cia moi phwong tién hang khong trong
pham vi ki€m soat clia minh, ma thu*c thi sy klem soat giao thong trén khong ve cac khoang
cach theo chiéu doc, chiéu ngang va chiéu bén can thiét gitra cac phuwong tién hang khong,
Hién nay, c6 hai phlrcrng phap kiém soat chu yeu la kiém soat theo thu tuc va kiém soat bang
rada. Kiém soat theo thu tuc Ia chi viéc viéc stt dung cac thiét bi din dwong vO tuyen dé xac
dinh dwong hang khong va cac tuyén hang khong trong pham vi kiém soat. Cac phi cong truwoc
khi cit canh déu phai dé trinh chwong trinh bay cho don vi klem soat giao thong trén khong.
Cac kiém sodt vién sé can cir theo chuong trinh bay, két hop véi tinh trang trén khong khi ay,
ma cap phat glay phep bay cung nhitng chi dao c6 lién quan. Trong khi bay, phi cong bao cao
bang vo tuyen voi kiém soat vien veé vi tri va cao d cua may bay. Khi phat hlen thay khoang
cach gitta cAc may bay nhé hon chuan thap nhat, kiém soatvién lap tic chi dao may bay thay
doi cao do, hodc ra 1énh cho may bay phai liéng vong doi ¢ mot diém nao do theo bao cdo. O
nhing san bay nhon nhip, nhat 1a nhitng khi thoi tiét xau, dé bé tri cho may bay tiép dat duoc
sudn s¢, thuong phai ap dung thu tuc cho doi. Phuong phap kiém soat theo thu tuc toc do
cham, do tinh xac kém, dé ngan khong dé cho cac  phuwong tién hang khong dam vao nhau, phai
qui dmh khoang cach chuén thap nhat lén hon, vi thé ma Iwong giao thong cé thé dung chira
duoc trong mot khong gian nhat dinh 13 twong déi it.

Khi st dung rada dé theo doi, ki€m soat vién c6 thé tim hiéu dwgc vé vi tri chinh xac cda tat
ca cac phuong tién hang khong trong pham vi pht song rada ¢ vung khong trung do minh
ki€m soat, vi thé ma cé the thu hep duoc rat nhiéu khoang cach thap nhat gitta cac phuong
tién hang khong, tir d6 ma gia tang duoc luong giao thong trong mot vung khong gian nhat
dinh, d6 chinh la sw kiém soat bang rada. Nhat 1a khi st dung rada thit cap, bit dau phéi hop stt



dung véi bd tham do mat dat va bd ing dap trén khong Khi mach xung dong v6 tuyen cua bd
tham do mat dat kich phat bd rng dap trén khong, khién cho n6 phat ra xung mach tng dap rd
nét, kiém soat vién sé nhin thay ngay duorc vi tri bay cu thé clia phuwong tién hang khong nay
trén man hién thi rada, diéu nay khién cho kiém soat vién duw thira thoi gian hon dé diéu chinh
khoang cach gitra cac phwong tién hang khéng, bao dam dwoc do an toan bay.

Cung voi sy phat trién nhanh chéng cua khoa hoc ki thudt, hé thong kiém soat giao thong
trén khong cling ngay cang phat trién theo hu'ong vé tinh héa. Véi vé tinh hang khong lam
nong c6t, hé thong kiém soat hang khong ket hop v6irada, may t1nh tao thanh mot mang ludi
da bat dau duoc stt dung & Mi va mdt vai nuweéc Chau Au. Hé thdng nay sé dan dan cho phép cac
phi cong. duoc lwa chon dudng bay riéng cho minh, sé bay theo sw chi dan ctia hé thong dan
duong vé tinh, con trach nhiém cua cac kiém soat vién chi con la ngdn khong cho s c6 xay ra.
Co thé du kién, viéc vé tinh hoa hé thong kiém soat giao thong trén khong tat sé tro thanh mot
sw thay d6i mang tinh cAch mang l1an mot trong lich s hang khung thé gidi.

Twr khoa: Qudn ly giao thong trén khong.

122. Thé nao la thiét ké giao thong khong cé
chwdng ngai trén dwong?

Mot trong nhirng tiéu chuin danh gia chat lwong va trinh d6 van mlnh cua moét thanh pho
hlen dai la thanh pho co cung cap "hé thong khong c6 chuong ngai” dugc thiét ké cho nguoi
gia va nguo1i tan tat khong? "Heé thong khong c6 chuwdng ngai” bao gom hai mat 1a moi trwong

song va moi trueong xa hoi. Mbi trudong song nham g1a1 quyet Van dé nha & cho nguoi gia va
nguoi tan tt, moi treorng xa hoi la thod man nhu cau "di lai" caa ho.

Nhitng nam gan day, nhiéu nwéc da c6 sw phat trién vé mat thiét ké giao thong khong co
chuong ngai trén dwong. Nuoc My quy dinh tao diéu kién thuan loi cho nguoi gia, nguoi tan
tat ngoi xe lan hoac xe cong cong de di ra ngoai la nghla vu can phal lam cua nganh giao thong.
Pan Mach quy dinh méi ngay it nhat phai c6 mot chuyen xe cong cong voi chang dwong trén
100 km, trén xe c6 ghe chuyén dung cho nguwoi ngoi xe lan 1én xudng dé dang. Nwoc Blrc moi
nam trich tir trong ngan sach cua Chinh phu mot khoan tién dé cai tao 6 to cong cong, khién
cho nguoi ngoi xe lan co thé di lai thudn tién. Dong thoi, mot s6 nwoc con t1en hanh thiét ke
chinh Iy cuc bé mot s& tiéu chudn doi véi cac ga tau dlen ngam va xe dién c6 dwong ray; xay
dung cac duong qua lai chuyén dung, dé cho ngudi ngoi xe lan cé thé dé dang di truwc tiép tw
san ga vao toa xe.

bé thuin tién cho nguoi gia, nguoi tan tat di bo hoac ng01 xe ldn di ra ngoai, hé thong giao
thong phai th1et ké khong c6 chwdng ngai. Duong nguoi di bo phai lién tuc, bang phang, mat
dwong khong nén tron i, & tit ca nhing cho duong di bo (via hé) n6i tlep véi dwong chinh can
thao do bac da, thay bang duong c6 do déc nho, co gang khong dung cau vot qua dwong ma
thay bang duong ham, do doc & dau ra va dau vao phdi nhé hon 2% va & vach dwong ham c6
lan can tay vin, gilp nguoi ng01 xe lan c6 thé tw minh Ién xuong dwong ham qua pho. Nguoi
gia, nguoi tan tat di ra ngoai, thuong la di nhlrng quang ngan va hay dung lai nghi ldy strc, do
vay, doc theo dwdng, b6 tri cac cira hang nhé ciing rat can thiét. Ngoai ra, cac tin hiéu giao



thong, coi xe bién bao v.v. thich hop v&i ngudi gia, nguoi tan tat cling cin dwoc quy hoach va
bo tri hop ly.

Trung Qudc hién c6 120 triéu nguoi gia, 50 triéu nguoi tap tat. Do do, thiét ké duong giao
thong khong co chwo'ng ngai thuan tién thatla quan trong. O’ Bic Kinh, nim 1988 d tirng tién
hanh thiét ké cai tao vung Vlrcrng Phii Tinh, mot - phan dwong ham qua pho danh riéng cho
ngwoi di xe lan. Thanh pho Thwong Hai dang tién hanh xay dung bai ngoai Than mdi, cling
xem xét dén viéc thiét ké duong khong c6 chwong ngai. Tuy nhién, nhin chung, trong ca nuorc,
thi viéc thiét ké duong khong c6 chwong ngai con chua duoc pho cap, viéc ra khoi nha mot
cach an toan doi vai nguoi gia va nguoi tan tat van can nhd vao sw gidp d& ctia ngwdi khac, kha
ning di lai ctia ho bi han ché rat1ém, béi diéu kién giao thong & trén dwdong phd.

Bé&i vay, viéc thiét ké dwong giao thong khong co chudng ngai, khong chi la m6t van dé ky
thuit, ma can phai dwgc sw thong hiéu va quan tim cda toan dan.

Tw khéa: Pwong giao thong; Thiét ké khéng chwdng ngai.

123. Thang may van hanh nhu thé nao?

bi doi voi su phat trién khong ngung cta viéc xay dung thanh pho, rit nhiéu nha cao tang
moc lén, thang may cliing do d6 ma tr¢ thanh cong cu 1én cao khong thé thleu dugc trong doi
séng cuia con nguoi. Du la song trong nhirng klen tric cao tang hay lam viéc & nhung cao 0c,
hodc di mua hang ¢ cac cira hang lon, dén an & cac khach san cao sang déu can dén cac cau
thang may 1én xudng tw dong dé phuc vu ban.

Vay thi thang may lam viéc nhw thé nao?

Y tu'(rng xdy dung thang may duwoc goiy tir viéc ldy nwérc & dudi giéng rat sdu lén bang day
cudn rong roc, vi vay khoang khong gian dat thang may kiéu buong dwoc goi la giéng thang
may. O’ nwdc Phap, ngay tir hon 300 ndm trudc, ngudi ta da ché tao mot loai’ 'ghé bay”, n6
dwoc budc vao mot sgi day thung, mot dau day thirng budc qua mot rong roc ddt ¢ trén dinh
nha, noi lién véi mot vat nang dé gitt can bang Nguwoi ng01 trén ghé tua, c6 thé lam cho ghé bay
1én xuéng bang cach diéu chinh trong lwong cta vat ning. P6 1a hinh thirc ban d4u cda thang
may.

Veé sau, nguoi ta dung thang may thuy luc va may bom nwéc lam dong luc kéo thang may lén.
Nam 1850, nwéc My xuat hién chiéc thang may dau tién kiéu may ciu bang toi, nhwng vi luc do
chua co day cap thep, thang may keo bang day gai chi co thé dung dé van chuyen hang hog, ch&
nguoi khong an toan. May nam sau, chiéc thang may ché nguoi dau tién ra doi, n6 duoc lap
mot thiét bi an toan m&i, c6 moc cau bang kim loai, trong truong hop ddy cap b1 dit n6 co thé
gam vao quy dao van hanh cta thang may, dé phong thang may bi roi tw do.

Trén dinh cua gleng thang may ki€u budng hién nay c6 lap dong co dién, do bd phan thang
bang thong qua day cap thép c6 cuong do cao dé keo buong thang lén xuong Bén trong cau
thang may con 14p cac thiét bi an toan nhw may giam | toc, kim an toan va dém hoan xung, cho
du day cap thép dot nhién bi dirt, budng thang may ciing khong thé truc tiép roi xuéng day

giéng.



Loai thang may déc co tay vin tw dong lai la mét loai thang may cuon c& 16m, thong thuong
duoc ddt ¢ cac trung tam thwong mai. ve h1nh thitc, loai cong cu cho khach "tu biét di" nay
cang gan giii v&i hinh dang bén ngoai cda cau thang thwong clia nha cao tang.

Loai thang cu6n nay do nhiéu bac thang hoat dong hop thanh, bén trong c6 13p day xich,
rong roc nho va duong dan, co the duy tri cho mdt nghiéng cua cau thang chay lén theo kigu
cau thang thuong. Trén dinh ca thang cudn, du'crng dan cuia banh sau ha thap dan, khién cho
cac bac thang trwdc va sau dan dan gan nhu bang phang, khién cho hanh khach 1én xuong cau
thang thuin tién dé dang. Thang cudn tu ' dong co tay vin co thé chuyen van vong di vong lai, do
dé tuy toc do khong nhanh, nhung kha nang chuyen tai lai rat16m. Hién nay, nguoi ta con th1et
ké thang cudn tuw dong co tay vin mai, 1én xudng kiéu xoan 6c. Ngoai ra con loai thang cuén co
tay vin chay theo chiéu ndm ngang voi khoang cach dai dung de cho hanh khach & san bay,
moi khi hanh khach ra khoi may bay chi can buéc vao ciu thang may la c6 thé nhanh chéng di
thang ra cira san bay.

Tw khéa: Thang mdy; Thang cudn.

124. Tai sao hé thong dwong ong sé tré thanh
hinh thirc giao thong van tai quan trong trong
twong lai?

Tau thuyen chay trén song bién, xe cd chay trén dat lién, _may bay bay trén troi, 1a ba hinh
thirc giao thong van tai lon ma chung ta déu quen thudc, con hé thong van chuyen bang dwong
6ng méi phat trién gan day thi duoc goi 1a dong mach van chuyén lén thir tuw.

Hon 2000 nam trudc, Trung Quoc da co truyen thong duc théng cac dot cay tre roi ndi ching
lai v&i nhau dé 1am dng dan nworc, c6 thé noi do la hé thong duong 6 ong co Xua nhit. Hé théng
duong 6ng hién dai bat dau tir the ky XIX, lac dau dung dé van chuyén dau mé sau khi khai
thac. Sau d6 hinh thitc duwong ong ngam dwdi dat dung dé van chuyen dau khi duoc phat trlen
nhanh chong, dén nhitng nam 80 cda thé ky XX, hé thong du'crng ong dau khi ngdm dwéi dit caa
toan thé gidi da dai gan hai triéu km, trong d6 Trung Qudc c6 hon mdt van km.

Buong 6 ong ngam dwdi dat ngoai viéc van chuyén chat 16ng va chat khi ra, n6 con c6 thé dung
dé vin chuyén than da va quang mo. Cac cong trinh s da nghién ctru nhiéu Ian, ho nghlen vun
cac cuc than, sau d6 cho vao nuéc thanh hén hop than nhdo, co thé qua duong @ ong va tram
bom tdng ap dé ché di. Nguoi ta con nghién ctru ché tao hé thong duong ong dung strc kéo
bang dién dé van chuyen hang hoa, lam glam nhiéu 4p lwc ma dwong 6ng phai chiu dung, tiét
kiém kha nhiéu chi phi xay dung va bao tri stra chira. Nuéc Phap da ché tao mot loai dau may
chay dién ki€u nho dat trong duong & ong ngam dudi dat, dung dé chuyén cho' buu kién. Ngoai
ra, con co thé lgi dung sw chénh 1éch ctia 4p sudt khong kh1 trong duong & ong, dé cho cac hang
hod chat trong congteno nhanh chéng trwot theo vach ciia dudng ong.

Hién nay hé thong duwong 6ng phan 16m dung dé€ van chuyen hang hoa, lam thé nao dé cé thé
chuyén ché hanh khach 1a muc tiéu nghién ctru quan trong tlep theo cua cac nha khoa hoc.
Thuc ra, dudng tau dién ngdm 1a mot loai doan tau dwong 6ng, con cac dudng ngam & dudi



day bién cling 1a mot hinh thirc giao thong duong ong Trén co s¢ do, nguoi ta dang suy nghi
sang ché cac phwong thirc giao thong duong Ong cang nhiéu, cang moi hon. Vi dy, cac nha khoa
hoc Nhat Ban nghi cach dua duong bay tir trén khong xuong sau duoilong dat, xay dung
dwong ong hang khong c6 duwong kinh hang chuc met & dwoi dat, va do mot loai " may bay long
dat" lam nhiém vu chuyén ché khach va hang hoa. Cac chuyén gia vé dwdng ham cda Italia da
thiét ké mot loai du'(rng ham lo ltng & dwdi nwde theo mot khai niém hoan toan méi. Bo la
dwong 6ng betong cot thép rong 42 m, cao 24 m, no loi dung strc nang lon clia nuérc bién, khlen
cho duong 6ng dwoc duy tri ¢ d6 sdu 30 m dwdi nudc, va do cac day cap lon c6 dinh vao neo &
day bién lam cho né khong noi 1én dwoc. Bén trong ducrng ham c6 hai duong 0 t6 va mot tuyen
duong sat, tong chiéu dai hon 3000 m. Loai duwong ham lo Iirg & dwdi nwée nay rat wu viét, so
voi cac cau lén vuot bién hang ngan meét no ving chac hon, khong bi anh huong boi gio 15¢ 16m
& eo bién, ngoai ra con co thé chong lai suxung kich ctia nhu*ng tran dong dat manh, hon nita
chi phi xay dung cling ré hon nhiéu so véi lam nhirng cy cau lon.

Sw phat trién Cua hé thong giao thong van tai dwong 6 ong, & mot mirc do rat1dn cé thé tranh
duwoc anh hudng clia khi hau thién nhién khic nghiét; vé ky thuat thiét ké lai dé thuc hién dleu
khién tw dong ho4; dic biét1a hé thong duong ong rat co loi cho viéc bao vé moi trwong, giam
bét 6 nhiém trén mat dat, diéu nay rat phu hop véi twe twdng ctia con ngwdi doi véi kha nang
phat trién lién tuc vé giao thong van tai trong twong lai.

Tw khoa: Giao théng dwong éng; Vdn chuyén dwdorng 6ng.

125. Thé nao la hé théng van chuyén duong
ong giao thong cong cong?

Hé thong van chuyen duwong 6ng giao thong cong cong la mot hinh thirc giao thong cong
cong hoan toan moi, dac diém lén nhat ctia né 1a ¢ thé van chuyén hanh khach lién tuc khong
ngung.

Hé thong nay chua yéu gom c6 bén bo phan hop thanh la: dwong 6 ong, tru do, cau thang c6 tay
vin va thiét bi bing chuyén. Tru d& lam nhiém vu chong do duong & trén cao 5 m tré lén, cau
thang 1am nhiém vu lién lac gitra dwong 6 ong va mat dat, tién cho hanh khach Ién Xuong Puon
ong twong dwong v61i vo tau, bén trong chita th1et bi bang chuyén va thiét bi van chuyén. Thiét
bi bang chuyén la cht thé cia hé théng, chd yéu do cac bang ke, bang trung gian, bang chinh va
co cau dong lyc hop thanh. Bing ke dung cho khach cho tau, bang trung gian khi dung khi
chay, né la bang qua do cho hanh khach tir bang ke di vao bang chinh, ciing la bang qua do dée
hanh khach truéc khi dén ga tir bang chinh di vao bang ke dé cho tau. Bang chinh do vai bang
nhanh hop thanh, trén bang nhanh c6 ghé twa cho hai nguoi ngoi, c6 thé dung cho khach ngoi
hodc ding tua vao. Co cdu dong luc dwoc dit & trong buong bang chuyén, & dwdi bang chinh va
bing trung gian.

Hé thong nay khi van hanh, hanh khach tir dwong nguoi di bo leo 1én ciu thang c6 tay vin,
qua 16i ra vao dé vao dudng o ong, doi tau & bang ke. Cac lan can & phia trong cach ly bang ke véi
bang trung gian, bao dam an toan cho hanh khach ¢ hai bén. Khi bang trung gian dung lai,
hanh khach c6 the tir16i ra vao cta lan can di vao bang trung gian, dé dé phong khi tau khéi
dong bi do. Sau ntra phut, bang trung gian khoi dong, toc do giong nhu bang chinh. Luc nay
hanh khach c6 thé tir16i ra vao c6 tay vin di vao bang chinh, ngdi vao ghé twa hai ngudi. Thoi
gian bang trung gian dirng lai va thoi gian van hanh khoang 1/2 phut, luan lwru thay nhau. Khi
duirng, hanh khach qua lai gitra bang ke va bing trung gian; khi chay, hanh khach qua lai gitta
bang trung gian va bing chinh. Khi hanh khach dén noi da dinh, co thé tir bang chinh di vao
bang trung gian trong khi bang trung gian dang van hanbh, roi tir bang trung gian di vao bang
ke. Khi bang trung gian dirng lai, hanh khach di ra khoi dwcyng ong qua cau thang xuéng dwong
nguoi di bo.

T8¢ dd van chuyén cia dwdng ng giao thong cong cdng khong nhanh 1am, khoang 18



km/gio. Nhung do van chuyén lién tuc khong dung lai gitra duwong, nén thoi gian di tau cua
hanh khach ngan hon nhiéu so véi cac 6 t6 cong cong hién nay, hon nita lugng van chuyen rat
1on. Theo tinh toan, néu mot bang chinh do ba bang nhanh hop thanh thi moi gio moi bang
nhanh cé thé ché duac 10,8 van lwot nguoi, nhu vay, luu lwong trén mat cat ngang co thé dat
toi 32,4 van lwot nguoi moi gio. Vi hé thong van chuyén nay xay dung riéng biét ¢ trén khong,
nén khong gdy nhiéu cac phuong tién van chuyen khac, do do khong xay ra hién tuong giao
thong bi un tac. Dong thoi, hé thong nay chiém it dién tich dat, hiéu qua dau tw cao cong thém
viéc di tau thuan tién, an toan, ti€t kiém nang lu'crng, it 6 nhiém moi trwong, nén dic biét thich
hop vé&i cac thanh pho 16m, dan s& dong duc, giao thong chen chic.

Tw khéa: Hé théng vdn chuyén dwdrng 6ng.

126. Tai sao noi cap treo la mot bieén phap giao
thong tot trong twong lai?

Ban da dén thanh pho ndi Trung Khanh chwa? Thanh phé nay nam & choé hop lwu cua hai con
song Truong Giang va séng Gia Lang, la mot thanh phé ban dao, trén ndi dwdi song. Nhiéu nam
lai day, dan cu song ¢ hai mién Nam Bdc séng Gia Lang, viéc qua song hét strc bat tién. Nam
1981 trén biu troi cia song Gia Lang, lan dau tién, Trung Qudc da xay dung mot dwcmg day
cap hai day dé chd khach, toan bo chiéu dai la 740 m. Moi ca-bin cé thé ché 46 nguoi, chay qua
chay lai khong ngtrg, van hanh trong moi thoi tiét, hanh khach moi lan qua song chi can ba
phut. Thé ma truéc kia moi ngudi di xe qua ciu Gia Lang hoac qua pha, pha1 mat 40 phat. NAm
1987, thanh phé Triung Khanh lai xdy dung mot duwong day cap vuot qua song Trwong Giang,
dai 1166 m, khong nhirng thuan tién cho viéc giao thong qua s6ng ma con tro thanh mot cach
thitc cho du khach thwéng ngoan phong canh séng Trwong Giang nita co day!

Sw thue thi dwong day cap trén khong da co tirxa xua, nhung cac duong day cap c6 dai chido
day dong, rong roc va thung xe hop thanh, khong c6 thiét bi dong lwc, ma chi c6 thé "trwot” tir
trén cao xudng thap buong day cap hién dal dwoc dan dan phat trién tir gitra the ky XX. Hién
nay toan theé gi¢i da c6 hon 16.000 cac loai du'(rng cap, trong do, ‘nhiéu nhat la & Thuy Si. Vi
Thuy ST la thién duong truot tuyét noi tleng cua thé& gidi, canh sac ndi non lam cho nguoi ta rat
yéu thich. Do do, cap treo ch& khach néi lién cac ntii cao tw nhién tré thanh phwong tién giao
thong & trén nui rat thuwe dung, rat ly twdng.

Giao thong cho khach bang duong day cap co rat nhleu wu diém. Trudc hét 1a kha nang thich
nghi véi moi trwong cao, du la nii cao vie su, hay gio to swong mu, cap treo déu co6 thé lam
viéc binh thuong. Moi nguoi déu biét thanh pho nai Trung Khanh noi t1eng vi nhiéu swong mu,
moi khi co swong mu day ddc, viéc giao thong qua song bang cau hay pha déu bi han ché rat
nhiéu, trai lai xe chay trén dLro'ng day cap khong bi anh huong gi, van qua lai binh thlro'ng gitra
hai bo song 16m. buong day cap trén khong con c6 thé truc tiép vuot song, jleo d6c cao ma
khong can phai chay vong veo quanh nii nhw dwong bg, do d6 da nang cao rat nhiéu hiéu qua
van chuyén.

burng cho rang di xe cap & trén cao la rat nguy hiém. Theo phan tich thong ké, mirc do an
toan khi di xe cap gdp khoang 30 Ian so v&i di 0 td. P6 1a vi diy cap rat dai, bén, hon nira con ¢



cac loai thiét bi diéu khién phanh ham dé bdo ddm an toan. Puong cap cho khach do day cap
chiu tai chiu trong lwong cua ca-bin, ngoai ra con c6 day cap kéo dé van hanh xe. Tuy theo suw
khac nhau ctia viéc van hanh va ciu tao, thong thwong cé thé chia ra hai phwong thirc chay di
chay lai va chay vong quanh.

Chi phi xdy dung va duy tu stra chira duwong day cap twong doi thap, dién tich chiém dat rat it,
khong gay 6 nhiem. Do do, ngoai phat huy tac dung o vung ni, & nhitng diém du lich ra, cap
treo rat c6 kha nang tré thanh mot hinh thirc giao thong cong cdng quan trong va Iy twdng ctia
nganh giao thdng trong twong lai.

Tw khoéa: Dwong dady cap treo; Giao thong cap treo.

127. B do bay c6 thé tré thanh phwong tién

giao thong ca nhan trong twong lai khong7

Nam 1984, tai 1é khai mac Thé van hoi Olymplc lan thir 23 cr hanh & Los Angeles nwéc My,
trén bau trod san van dong rong lom, c mot " nguoi bay” tir trén cao bay toi sau lung kéo theo
mot luong khoi c6 mau sac. Anh ta bay moét vong chung quanh san van dong, ) roi ha canh nhe
nhang va chuln xac xuéng chinh gitra san c6. Toan thé ngwdi xem trén san van dong da vo tay
anrll h6 cudc biéu dién dac sac 4y, bau khong khi budi 1& khai mac trong chdc lat cudng nhiét

an lén...

Lé nao lai c6 nguoi biét bay?

Dbuong nhién la khong. biéu bi mat ma "nguoi bay" biéu dién thuc ra la hoan toan nam trong
cac tai deo & sau lung. Cac tui nay rat glong thung phun thudc trir sdu cua nguoi nong dan,
nhung bén trong lai chira oxy thé long véi nong do 90%. Ngwoi bay deo ¢ sau lung, sau khi bat
cong tac phun, oxy gia phunra do duoc tang ap, khi qua luéi loc 6 ham lwong bac & trén vOi
phun, oxy bi phan giai thanh hoi nudc va khi oxy, hinh thanh mét ludng khi phun cao tdcva
phun ra theo voi phun & phia duéi cac tui, tao nén mot sttrc day cuwc 16n, day nguoi bay” roi
khéi mdt dat, bay 1én khong trung. Khi bay 1én gitra hrng troi, nguoi bay c6 thé dung can diéu
khién bing tay dé khong ché luéng khi phun ra dé diéu chinh phuong huwdng bay, nhin 1én that
giéng nhw anh ta c6 thé tw do bay cao bay thap, sang phai sang trai vay.

Cai tai bay deo ¢ sau lung la mot do do 'bay ca nhan rat nhe, rit nho, nhung gia thanh lai rat
dat, vi du nhw chat oxy gia nong dd cao rat dé phan giai khi gdp anh sang va nhiét. Ngoal ra ky
thuat diéu khién bo do ‘bay nay ciing rat phirc tap, phai thwc hién thanh thao bay an toan,
nguoi bay phai luyen tap ky thudt va thyc hanh bay nhiéu lan, do vay chi phl kha cao. Vi thé, tui
bay deo sau lung con phai cai tién va hoan thién vé ki thuat va thiét bi, méi c6 thé thuwc suw trér
thanh cong cu bay ca nhan thuc dung.

Ngoai tai bay ra, hién nay phwong tién bay ca nhan tuwong d01 hién thurc 1a loai may bay siéu
nhe c6 hinh dang giéng nhw may bay thwong. Cac may bay nay co két cau rat don gian, dung
dong co loai nho, khoi lIwong chi hon 100 g. Trwdc mat, loai may bay dé 1ai nay gia ca twong ddi
thip, chu yéu dung cho thé thao va gidi tri cd nhan.

Do hién tuong giao thong chat choi ¢ thanh phd van con kéo dai mot thoi gian kha lau, nén
bo do bay ca nhan sé rat nhanh chong tré thanh mot dé tai hdp dan, va phat trién thanh mot
phuwong tién giao thong ca nhan kiéu méi nhanh gon, tién loi.

Tw khoéa: Bé do bay; Tii bay; Mdy bay siéu nhe.

128. C6 phai tén Itra va dan dao la nhw nhau
khong?



Mot s6 ngwoi cho rang tén Iira va dan daoz 1a cﬁng mot loai nhw nhau. Thuyec ra thi tén Itra da

cO tir hang tram nam trwéc, con dan dao thi méi xudt hién khi Chién tranh thé gi¢i lan hai sap
két thac.

Khoang sau thé ky XIII, Trung Qudc da c6 mot loai vil khi tadc chién ma truérc d6 chua cd. Loai
vl khi nay la trén mot miii tén I6ng chim thong thu*ong, nguoi ta bugc mot ong thudc né dau
trudc kin dau sau hé. Sau khi cham Itra, luéng khi san sinh ra do thuoc noé chay phut manh ra 16
hé phia sau, taora phan luc day mii tén di. Loai vii khi m&i d6, hoi ay nguoi ta goi la tén Itra
(rocket). Cai tén goi "tén Iira" ngay nay, la xuat phat tw do. Dbén thoi Minh, cac cudc luc chién va
hai chién déu c6 dung tén Itra, c6 thé ban xa 3-4 trdm bo (bd - don vi chigu dai cd cta Trung
Qudc, bang khoang 1,6 m - ND)

Tén Itra hién dai, so véi tén Iira may trdm nam trudrc, dwong nhién phirc tap hon nhiéu, tuy
nhién Ve nguyén ly co ban thi khong co gi thay déi, né 1 mot vat bay loi dung chat khi do ban
than no6 phun ra voi toc do nhanh, san sinh ra phan lwc day né bay di. O’ phan dau cua tén lra
hién dai c6 lap thudc nd hoic dau dan thi tré thanh mot loai vii khi; néu & phan dau lap cac
may tham tric khoa hoc th1 tré thanh mot cong cu nghién ctru khoa hoc, nhw tén Itra tham do
khi twong chdng han, khi né két hop véi con tau Vii Tru ché nguoi, thi tré thanh mot phwong
tién van tai bay trong Vi Tru.

ban dao hay dan ty hanh xuat hién khi Chién tranh thé gidi lan hai sap két thuc Luc do, nuéc
Dirc phat xit trong con gidy giua cu01 cung, da ché tao hai loaj "vii khi kiéu méi", lan lwot dat
tén la V-1 va V-2. Hai loai vii khi nay da ttng tir luc dia Chau Au vurot qua bién Manche oanh
kich London, thii @6 nuéc Anh. Trén thuc té, loai vii khi nay 1a mét loai bom, chang quala ban
than loai bom nay c6 lap déng co va hé théng dieu khién dan du'o'ng, trong didu kién khong co
nguoi 14i c6 thé tw dong bay dén muc tiéu dé oanh tac. Do d4, loai vii khi nay goi 1a "dan dao",
c6 nghia 1a loai bom hodc dan pho cé thé didu khién va dan duong

Hién nhién, tén Itra va dan dao rat khac nhau. Tén Itra c6 thé dwa vao dong lwc ctia ban thin
ma bay di, 1a mot loai cong cu van tai c6 cong dung rong rdi; con dan dao 1a loai vii khi quan s,
ban than né khong thé bay, ma phai dua vao dong co tén Itea hodc dong co phan luc méi c6 thé
bay duorc.

Twr khoéa: Tén lira; Pan dao.

129. Lam thé nao dé xtr Iy moi quan hé gitra

kién truc hién dai va giao thong"

Tinh khoa hoc cta viéc quy hoach thanh pho h1en dai khong thé tach roi sw phdi tri hop ly
gitra cong trinh kién tric va duong sa  giao thong, dong thoi con phaichuy dén chirc nang khac
nhau gitra duong truc toc d6 nhanh va dwong phé. N6i cho cung, cling tirc 1a phai x ly tot moi
quan hé gitra kién truc va giao thong.

Quy hoach duong sa ¢ khu phd thuwong nghiép sam uat, can hinh thanh két cdu dang luéi ti
mi, mat do duong pho 1é6n nhung khu vire pho x4 thi tuwong d6i ngan. Pdc diém 1a bon mat cua
cac kién trtic 16n & trong khu thuong nghiép, nhw cac ctra hanglon hodc cac diém &n udng, giai
tri vui choi 16m déu la dwong pho, cac duong pho ctia khu thwong nghiép lan toa ra khdp noi
chung quanh. Mang lu¢i dwong pho c6 mat do 1én do, c6 thé lam cho xe c0 di lai thuan tién,
duy tri su giao thong thudng suot Vi nhiéu nga ba nga tu, xe 0 can phai chay cham, ma xe co
chay cham, thi sé giam tiéng 6n khi xe chay, tranh dwoc su c6 giao thong.

Mang ludi giao thong co két cau dang mit lwdi nho, ndi chung khong can lam cau vuot dé
nguoi di bo qua duwdong, ma chi can ké tuyen di ngang qua duwong cho nguo1i di bo, dong thoi
quy dinh xe c6 nhuwong dwong cho nguoi di bo trén tuyén do. Ngoaira, @ mot bén hodc hai bén
can ké tuyén dirng xe, dong thoi dat dong ho chuyén dung & mdi vi tri xe ditng, dé han ché thoi
gian dirng xe, lam hhur vay mét 1a c6 thé ting thu nhip cho nha nwéec, hai la thuin tién cho



nguoi tiéu dung va nhan vién lam viéc. Co dong ho do, cé thé deé phong mot s6 nguoi b1en cho
dung xe thanh ch6 d6 xe 1au dai, hodc bi mot sb xe tuy tién dung don khach, nhu tvay co thé
giam bot sw tin tac trén duong. Dong thoi, do duong phd c6 két cau dang llrm nén khi dat tén
cho moi du'(rng phé c6 thé tuong doi c6 quy tac, tirc 1a thudn tién cho viéc tim duong, lai co loi
cho viéc giao thong thong sudt. Chinh vi phwong phap ph01 tri duong sa cé két cau dang mat
lwéi nhé cé nhidu wu diém nhw vay, nén da dan dan dwoc cac thd do6 Ion trén thé giéi 4p dung.

Ngoai ra dé thuin tién cho khach mua hang va giao thong linh hoat, c6 lic con can phai chu
trong dén chirc nang cua dwong truc co téc do nhanh cho xe co. Piéu nay chi yéu thé hién vé
mat bo tri va hoan thién cac co s¢ ha tang giao thong, vi du nhu chuyén tuyén di ngang qua
du'crng cho nguwoi di bo thanh ciu vuot, hodc xay dung hé théng giao 10 14p thé da dang, linh
hoat & cac nga tw va ddt cac lan can ngin cach, v.v.

Tw khéa: Kién triic; Giao théng.

130. Tai sao vat liéu nhua cling c6 thé dung
lam nha?

Hang tram hang ngan nam nay, nha ¢ cia con nguoi phan 16m 1a 1am bang tre, gd hodc dat,
da. Trong kién truc hién dai, ket cdu bétdng cot thép ran, ndng lai tré thanh vat liéu chi yéu dé
xay nha. Piéu lam cho moi ngwoi kinh ngac 1a chit nhua nhe nhang ciing duoc diing dé lam
nha!

Mot cong ty ¢ ché tao d6 nhwa ctia M, da to ré cho moi ngwoi thay tinh da nang cua nhwa va
da dung cua san pham bang nhua, ho da dung 20 tan vat lidéu, lam thanh mot cai nha bang
nhya. Mai cua ngéi nha nay, la nhwng tAm tong hop bang nhlra (resin) déo va soi thuy tinh, n6
khong nhitng rit nhe, ma lap rap cling rat don  gian, ngoai ra con ¢ tinh ndng chong chay rat
tot. Vat liéu lam twdéng nha lam bang cac tim ép bang nhua PVC, mat ngoai son mot lop nhua
c6 tinh nang cao, chiu dwoc mua gio. Loai twong nay khong nhu‘ng mau sic da dang, rat m§y
quan, ma con c6 tinh dan hoi, c6 cworng dd va cé kha ning chiu nén rat 1én.

Cacloai vat liéu xay dung lam bang nhua dung & trong nha lai cang lung linh dep mat. Tuong
trong nha 1a cAc tAm van co hinh lwon séng ché tao bang chat nhua déo va hop chat soi go. Mat
ngoai cua cac tam van c6 phu mot lcrp nhua xop rat dep, c6 hiéu qua cach nhiét va cach am rat
tot, dong thoi cé thé tang cuong do virng chic cda tuong. Loai vat liéu lam twong bén trong
nha nay khong can phai son, du'crng nhién ciing khong can phal dan gidy dan tuwong nira. Vat
liéu lam san nha la loai nhwa clrng vira co do dan ho6i ctia san go, lai khong co vét nitt hay 16i
16m, bang phing chiu mai mon, dung nuéc dé lau ciing khong lo bi muc nat.

NOi that trang trf cling chon nhing loai nhya co nhiéu tinh ndng khac nhau. Nhw duwong 6 ong
thi dung 6ng nhua polyetylen voi dac diém la c6 do déo cao, dé dang ldp dit, ngoai ra tranh
dwoc nhitng van dé bi mon, gi.. nhw ong nuéc may thong thwcrng Trong nha bép dung cac vat
liéu nhua 6 tinh chong chay, con cac dung cu o buong vé sinh déu 1a d6 nhua duc, nhe nhang,
vitng chic, hon nita gia thanh lai ré hon nhiéu so véi vat liéu thiy tinh, thép hién nay.



Phuong phap dung vét liéu nhwa d€ lam nha tuy rang con chua dwogc phd cip, nhung cac dic
tinh vOn c6 cha vat liéu nhwa kiéu méi da khién cho cac kién tric sw khi xét dén phwong thirc
xay nha, c6 thé thé hién hop Iy hon tinh da nang va gia thanh thip cta hinh thirc kién tric, diéu
nay rat phu hop véi quan niém phat trién nha ¢ trong twong lai.

Tirkhéa: Nha & vdt liéu nhua.



131. Giay ciing c6 thé dung dé lam nha dworc
sao?

Trong quan niém ctia moi ngu'o'l glay vira mong vira mém khong chiu dwoc nwére, khong chiu
duoc Itra. Mot vat lidu "y&u 6t™ nhw vay lai c6 thé dung dé 1am nha dwoc sao?

Thucra, glay dung dé lam nha khong phai laloai gidy thong thwong dung dé viét, in 4n va
bao goi, ma la motloai gidy tong hop rat méi mé. Nguyén liéu lam loai gidy nay khong phaila
xenluld thién nhién mala bang nhua tong hop, do do rat nhiéu tinh chat nhw d6 bén, d6 déo
dai, tinh chiu nwéc, chiu bé giy, chiu 4nh sang, chiu nhiét d6 cao va chiu dn mon, déu cao hon
rat nhleu 50 vO1i gidy thong thlrong Ve ban chat ma néi, gidy tong hop trén thuc té€ la mot
mang mong ¢ hinh thirc va chirc nang (nhw dé viét, in an) nhuw to giay.

Sau nhiing ndm 70 cua thé ky XX, & nwéc ngoai xuat hién nhing ngdi nha lam bang gidy.
Twong vach ctia loai nay la nhirng tAm bia kiéu nhiéu lop hoac c6 dang lwon song da duoc xur ly
dac biét, chiéu day khoang 5 cm. Bén ngoai tdm bia c6 soi thuy tinh va nhua tong hop, khién
cho cudong do ctia né virot xa so véi tdm van go c6 cling chiéu day, hon nira co thé chiu dung
duwoc nhiét do cao, m&i mot va thAm nwéc. Cac nha khoa hoc con béi vao khoang gitra tam bia
mot 16p nhua polyamon dung lam vach tuong, tinh gilr nhiét cach nhiét con tot hon ca tuong
gach; bén trong gidy tong hop nguoi ta cho vao mot hoa chit cé6 mui thom khong nhing ty
trong nhe ma con co tinh cach dién rat tot, diém nong chay ciing cao dén 4000C tré 1én. Sau khi
cho lru huynh vao vat liéu lam bia gidy, thi c6 thé tang cwong do, hon nita con tang tinh chéng
tham nuoc. Glay tong ho'p nhiéu l¢p lam bang vat liéu etylen, giay thong thuong va tdm nhom
mong, co tinh gitk nhiét rat tot, dung lam vach twong nha, c6 thé tiét kiém 20% lwong dién tiéu
thu ctia may diéu hoa nhiét do...

Mot congty ché tao gidy cia My da lam mot " ngdi nha gidy" dién tich str dungla 6,1 x 6,2 m,
trong lwong ctia ngdi nha chi bang 204 kg. Khi lap rap, khong can dung dinh, bu long, chét ma
chi can dan bang keo dan, ba cong nhan chi mat nam gio la lap xong, sau khi thao ra, bia gidy
co thé xép vao hai hom gidy 16m, van chuyen rat thudn tién. Ngoai ra con c6 mot loa1 nha bang
gidy ché tao bang nhua polyamon, két cau vo ngoai ciia no gap x&p thanh hinh trwéc, qua trinh
"lam nha" hét sttc don gidn, chi can tir tir kéo nha glay ra nhw kéo dan accoocdéon la dlroc
Pwong nhién, khi vin chuyén ciing chi x€p lai, 1a co thé cho 1én xe ché di.

Theo tinh toan, tu01 tho str dung cuia nha gidy c6 thé kéo dai trén 10 nam. Lam nha gidy dé
dang, gia thanh rat ré, rat thich hop cho nhitng nguoi lam viéc ¢ lam truong, ¢ khu chan nu6i
hodc di da ngoai, cling c6 thé dung lam kho tam, kiot ban hang khi gap cac tai hoa thién nhién
nhu Iii lut, dong dat, v.v. con cé thé diing nha gidy dé gidi quyét van dé nha & tam thoi.

Tw khéa: Nha gidy; Gidy tong hop.

132. Thuc vat song cling c6 thé lam nha dworc
sao?

Dung go, tre sau khi da gia cong dé lam nha, 13 phuong phap kién tric truyen thong tlr cO
xwa. Tuy nhién, cac cdy co séng phai chang ciing c6 thé tré thanh vat liéu xay dwng cac toa nha
1.

Thoi ky ddu nhitng nam 80 cua the ky XX, 0 Chicagd, My da xdy dung mot toa nha hanh chinh
trang l€. Bén trong toa nha khong c6 tuong gach, ciing khong c6 vach ngan, ma nguoi ta trong
cay ngay trén vi tri dang lé dung dé xay tlro'ng, bang cach d6 dé ngan cach cac gian phong.
Nguoi ta goi n6 mot cach hinh twgngla "birc twong xanh”. Toa nha vira hoan thanh da duoc
moi ngudi tan thudng, goi kiéu kién tric khac thwong d6 1a "kién tric thue vat". "Kién tric



thucvat” congoila’ Klen tric xanh" dd c6 mot lich sirlau dai ¢ vung Scandinavo lanh gia thoi
c6 dai. Nguoi ta cho ¢ moc trén canh cdy roi bén thanh mai nha, ket qua da hinh thanh mot
mai nha kha day do cay co moc 1én mot cach tw nhién, dung dé duy tri nhiét d6 trong nha. Cu
dan & bang New Méhicd cua My da dao tirng mang dat bun c6 cd moc & long song kho can,
mang vé xay tuong va dap mai nha, doi sau khi co ¢ trong bun moc ram 1én, ré va than co két
lién véi nhau, nhu vay vira tang do bén ctia kién tric. Hon nita con co thé cach nhiét, chong rét,
lam dep méi treong, moi ngwdi goi mot cach thich thi dé 1a "nha & dong co”

Tuy nhién, cac "kién truc thuc vat" hién dai khong ¢ conla két cdu bun, cé don giannira, mala
dung cay coi dang sinh tredng dé 1am nha, vatliéu go xay dung duoc thay thé bang nhu*ng cay
séng da dwoc uén ndn, tao thanh dam, cot va than ‘tuong. Phuong phap thi cOng cac "kién tric
thurc vat” ciing khong phwc tap, khong can cac thlet bi th1 cong co gioi to lon. Phwong phap
hién dal nay co hai loai: Mot 1a "phuong phap uén gap", tirc la theo chiéu cong tw nhién clia
cdy, cat mot 16 vat, roi cho né gap khop lai mot cach tw nhlen haila’ phu'o'ng phap noi t1ep tirc
1a ghép hai canh cay bi giy lai v&i nhau, dung phwong phap nhan tao cho "cay lién canh". Dung
hai phwong phap co ban dé, cac kién triic sw thong minh cé the tao nén nhitng hanh lang kiéu
vom, nhitng cau cong, nhwng binh phong, nhing twdng vy co, tao hinh khéo léo, méi la, tham
chi con dung nhumg thuwc vat song do xay ca nha hang, nha & va van phong lam viéc hoan chinh.
Sau khi két thic "thi cong kién trac", cac "phong §c thuc vat dang sinh truwong” dé sé hién ra
mot phong canh dep, 1a cdy xanh tot tram hoa diém 1é, trai qua quanh nim. Con nguoi o
nhlrng ngdi nha do, cam thdy nhw tim minh trong canh thién nhién twoi dep khién cho tim
hon vui twoi thanh than.

Két cau "kien trac thyc vat” don gian, thi cong dé dang, c6 thé lay vat liéu ngay tai cho, gia ca
xdy dung re, hon nira c6 thé két hop rat tot viéc xdy dung nha ctra voi viéc lam xanh moi
trwong; ngoai ra con co thé ngan tiéng 6n va tranh 6 nhiém khong khi mot cach c6 hiéu qua. 0]
nhitng cong vién, vung rimg nui, ngoai thanh cac do thi, loai kién tric méi mé khac thwo'ng do
déu cé tiém nang phat trlen rong rdi, nhat la & cAc thanh pho hién dai, nha lau san sat, dan s6
chen chuc, khong khi van duc, thi viéc xay dwng kiéu "kién tric thuc vat" dé lai cang c6 mot
phong cach doc dao.

Twr khéa: Kién triic thuc vdt.

133. Tai sao rac cling co thé dung lam nha?
Trén thé gioi hlen nay, dan so ngay cang dong, tai nguyén thién nhién ngay cang can kiét, trai

lai rac do san xuat cong nghiép va qua trinh sinh hoat cua con nguoi san sinh ra ngay cang
tang 1én. C6 thé bién rac thanh mot loai tai nguyén duoc khong?

Bat dau ti nhitng nam 90 cua thé ky XX, viéc thu h01 va tai st dung phé liéulai c6 mot sy
phat trién mai, Vi dy, dung phe liéu cong nghlep va cac linh kién phé thai cua 6 t6 dé lam bong
gon, dung vo b hop d& san xuat bo phan cua phanh va canly hcrp cua 0 t6 v.v. Hién nay lai xuat
hién mot sang kién méi chua tlng c6 ve viéc glal quyet van de nha & trong twong lai: Dung rac
thu hoi dé 1am nha. D6 1a cai ma nguoi ta goi 1a "kién tric rac”

O bang Idaho, M§ c6 mot cong ty kién trdc va khai phat dia 6 6c c& nho. Cong ty nay da dung
phé liéu dé xay_ dLrng 1én mot ngdi nha co thé loi dung nang lwong Mat Troi. Cac vach tuong
duoc ché tao bang16p banh xe va vé do hop bang nhom thu héi, dai bd phan vat liéu thép dung
lam khung nha déu la vat liéu thu hoi tir 6 t6 va cau hdng. Nhu vay khong nhu‘ng giam sw dung
g0, ma con virng chic an toan hon, dong thoi tranh duoc méi mot. O’ mat tién khong dung van
go dan, ma dung tdm ép bang mat cua cua go vun cong thém 20% polyetylen biéu do co nghia
la glay bao cii da tro thanh nguyén liéu chu yeu lam mai nha va lam vat cach dién cho be mat
twong, khlen cho ng6i nha c6 thé tan dung nguon nang lwong hiéu qua hon. Ngoal ra, & duéi
bai cd & ngoai nha con chén mét s6 tim dong phe thai, dung dé hap thu nhiét ctia dat co loi
cho viéc duy trl nhiét do chung quanh ngéi nha vé muia dong. Cac kién tric sw da xay du'ng
"kién tric rac" d6 trén mot dién tich 330 m2, bao gdbm b6én phong &, hai budng tim va mot



gara 0 t0 rong rii, cac trang thiét bi trong nha déu rat day du.

Loai nha kiéu mo'l nay da khién nhiéu nguoi thay thich thi, va nhan dwoc "Gidi thuong:
phong cach nha 6" cua Hiép hoi kinh doanh xay dung va buon ban nha dat ctia My, hon nira
con duogc chinh thirc ménh danh 13 "nha bao vé tai nguyén”. Dung rac thu h01 de xdy dung nha
o khong nhiing da tich cuc tan dung kim loai, glay, go phé thai v.v. ma con giai quyet rat tot van
dé thiéu thdn nha & ciang thang va bdo vé moi trwong... Piéu d6 c6 y nghia hét stkc to lon doi
v&i cdc nwéde va khu vee kém phat trién.

Tw khoa: Kién triic rdc; Bdo vé moi truong.

134. Tai sao twong kinh mong hon tuong gach
nhwng lai gitt nhiét tot hon?

Cac vatliéu xay dung tuong ngoai phan 16m 1a bang da hoac bang gach, hién nay ciing thwong
dung gach bé tong hodc cac loai gach rong, ching khong nthng c6 tac dung cach ly, ma con
chiu tai trong ctia mai nha va san gac. Trong lwong cua twong gach rat 16m, mot twong day 24
cm (trong xay dung goi la twong mot vién gach, boi vi chiéu dai mét vién gach la 24 cm) néu
cao 3 m, rong 1 m thi trong lwong 13 1,5 tan, tic 1a rat ning, ma tdc do thi cong cling cham.

O cac kién tric hién dai, diic biét 1a cac kién tric cao ting hoac kién tric cong cong cd 1om,
twong ngoai phan 16n khong chiu tai trong, bdi vi cuong do cua gach can ban khong du de ch1u
trong lwong ctia toa nha may chuc tang. Vi vdy, cac burc twong ngoai chi co tac dung bao vé va
cach ly, thwong dung vatliéu nhe, do d6 da | giam rat nhiéu L trong lwong cua toan bd kién tric.
Loai twong ngoal nay giéng nhu cai man san khiu, vira mong, vira nhe, cho nén dwoc goi 1a

"twdng bao", néu vat lidu lam twong bao 1a kinh thi goi 1a "twong kinh™.

Tuong kinh dau tién chi dung cuc by trong mot kién trac. Nam 1910, nuéc Bire lan dau tién
dung twong kinh véi dién tich I6m & goc quanh cua nha xudng cong nghlep, duoc coi la thé
hién phong cach hién dai. Nhung twong kinh thé hé thi nhat dwoc st dung ldc d6 1a kinh thong
thuwdng, tinh nang cach nhiét kém, mua he trong phong rat néng, mua dong thi lanh gia.

Nam 1952 toa nha Liwoa cao 22 ting duoc xdy dung & New York nuéc My, lan dau tién dung
tuong kinh trén toan bo k1en truc. Kinh dll’O’C st dung lic do c6 tron thém vatliéu khoang chit,
khong nhiing co nhiéu mau sac, ma con cd the ngan chan mot phan bttc xa ctia 4nh sang Mat
Tro1, mua he thi phan xa anh sang Mat Trod ¢ bén ngoai nha, mua dong thi phan xa nhiét lwong
& trong nha khong cho thoat ra ngoai, c6 hiéu qua gitt nhiét. P4 1a twong kinh thé hé thi hai.

Nam 1962, phong thuc nghlem dién thoai Belle cua My dd xay dung ¢ bén ho motkién tric
cao tang rat rong, ho da dung "kinh mat gwong” lam tu'(rng bao, co hiéu qua cuc ky tot Toan bd
twong ngoai cua klen tric giong nhu mot man bac rong "siéu cap" ding sing sitng & bén ho,
phan chiéu canh sic lung linh dep dé cia mat ho.

Kinh mat gwong da dung cac bién phap nhiét luyén tradm tich chan khéng va phwong phap



hoa hoc, khlen cho be madt kinh hinh thanh mot mang mong kim loai, no co
nhiéu loal mau sic clia vang, bac, dong 6, xanh lam v.v. Hon nita con phan xa
anh sang va btrc xa nhiét nhu mot tdm guong vay, nén cé tac dung cach nhiét

Iy
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%;Iﬁ.,_.s | rat tot, kinh mat guong c6 mau sac khac nhau, chiéu dai va s6 16p khac nhau thi
Eﬁﬁ"g mirc do anh sang xuyén qua cting khong giéng nhau. Vi du, kinh théng thuong
B day 6 mm co thé cho 78% anh sang Mat Troi xuyén qua, nhwng kinh mat gwong
Eﬁﬁ c6 chiéu day twong tw chi cho khoang 26%, kinh mdt gwong hai lop thi chi cho
et 9%-20% nhiét lwong xuyén qua. Nhu vay vé mua heé c6 thé phan xa phan lon
mﬁih’f nhiét lwong & bén ngoai nha, vé mua déng c6 thé phan xa nhiét lwong & trong

phong dé duy tri nhiét d6 phong, do do da tiét kiém nguon nang luong rat 1om.
Boivay do day cua kinh tuy chi bang mot phan may muoi ctia d day twong
gach, nhung tinh ning gitt nhiét cach nhiét lai hon hin twong gach.

Tw khoa: Kién triic twong kinh.

135. Kién truc twong kinh c6 nhirng nhuoc
diém gi?

Trong cac thanh pho 16 hién dai hod, nhiéu kién tric cao tang da dung két cdu "twong kinh"
m&i mé dep mat. D6 1a mot loai kinh diic biét, dung cong nghé ché tao dac biét nhw gia nhiét,
phun, trao doi ion, hut chan khong va ma mang hoa hoc dé ma cac kim loal nhw dong, crom,
niken, sit, vang v.v.vao mot mdt cua tam kinh, hinh thanh mot mang mong c6 mau sdc phan xa
duoc 4nh sang. Pi doi véi tinh dot pha vé chat lugng cta keo gan kinh xéton silic, twong kinh
c6 khung kin ngdy cang duoc cac kién tric sw va ngudi stt dung wa thich.

Tuy nhién kién tric tuong kinh ciing c6 mot s6 nhuoc diém khong ngo toi. Vi dy, mot so gian
nha khi thiét ké dung twong kinh k1eu t6 ong, khién cho khoang khong gian trong nha tan nhiét
khong tot, phai dung diéu hoa dé giam nhiét do, nhw vay da lam tang phu tai dién luc rat nhiéu.
bong thoi, do tinh nang phan quang manh ctia twong kinh, tao nén hién twong lod mit rat pho
bi€n, tiém an nguy co nghiém trong vé an toan giao thong.

Lam thé nao cho tuong ngoai cua ngodi nha vira chiu trong lwong cua ban than no, chéng
doéng dat, chong gi6 1on, nhung lai giam hién tuwong loa mit va tén dién diéu hoa nh1et do. Cac
chuyén gia cho rang, kién truc dung twdng bao méi mé dé thay cho cdc birc tuwong dic chic
truyén thong la xu thé tat yéu cta ky thuat kién tric va nghé thuat kién tric phat trién dén
nhirng nam 90 cua thé ky XX. Tuy nhién, vat liéu tuong bao ngoai kinh, trén the gi¢i hién da
xuat hién tuong bao bang khung thép 1 nhe. Loai ciu kién nay dung tam thép mong lam vat liéu
gbc, qua can ngudi ma thanh, sau khi lap ghep c6 thé tao thanh mot hé thong két cau ch1u
ngoai lyc va hiéu qua cach 4m, cach nhiét rat tot. Hién nay, loai vat liéu nay da dwoc st dung
rong rai ¢ Anh, My. Tuy vay, tuong bao bang vat liéu kinh ciing c6 y nghla nhat dinh. Néu dung
& vi tri thich hcrp trong mot ng6i nha hoac bo tri coy do trong mot quan thé kién tric dé lam
ndi bat cac kién tric quan trong khac, thi hiéu qua c6 thé rat tuyét voi.

Tw khoa: Kién triic twong kinh.

136. Tai sao tam lgp thuy tinh thép phai lam
thanh hinh lwgn song?

Tam lop thuy tinh thép la mot vat liéu xay dung nhe nira trong sudt duoc che tao bang cach
dung vai soi thuy tinh lam 16p géc, sau do phet 1én mot 16p keo nhya roi dem can nong dé tao
hinh, n6 thu'O'ng dung lam 16p che mua ¢ trén mai nha ctia cac kién tric don gidn cé tinh chat
tam thol cling co6 khi dung lam mat twong.

Phan 16n cac tAm lop mai nha déu twong ddi mong, vi nhw tAm tén trang c6 gan chi day trén



dwéi 1 mm, tAm lop thuy tinh thép day hon mét chat, trong khoang 0,8-1,5 mm, tam lop
amiang day nhat cling chi 6-8 mm.

Tam lop thuy tinh thep chi day 0,8-1,5 mm, that kho tuwdng twong né co thé chiu dung bao
nhiéu strc nang de 1én. Nhwng chi can lam thanh nhu'ng tdm hinh lwon song thi chung co thé
chiu trong lwong kha lén, ding noi trong luong tuyét dong mua déng, ma ngay ca ngudi dirng
1&n trén cling khong bi nitt v&. Tai sao vay?

Ta biét rang mot to glay trang thong thuong, néuta gac hai dAu nam phang ngang lén cao thi
¢ gilta van bi vong xuong. Nhung néu ta gap khuc to giay thanh hinh chtr W, thind c6 thé nam
thang ma khong bi vong xuodng, cho du c6 dat 1én no cac thir nhw but chi, tay v.v. thiné cling co
thé chiu  dung dwoc. Do la vi do clrng ciia mot tor glay mong rat nho, nhlrng sau khi gap vai lan,
thi d6 ctng tang 1én rat nhiéu tuy theo su bi&n d6i hinh dang ctia né. Strc chiu nén ciia cac tim
lop thiy tinh thép hinh Iwon séng ciing theo nguyén Iy dé.

Chung ta c6 thé cat di mot "séng" ctia tim lop c6 hinh lwgn séng, tirc 13 hai hinh ban nguyeét
ké tiép nhau. Néu ta chong Up hai hinh ban nguyét lai voi nhau, thi s& thanh mot 8ng tron,
khién cho chiéu day mong manh cta tdm thuy tinh thep tang 1én rat nhiéu, tré thanh mot cai
xa bién dang. Thao nao cac tdm lop thiy tinh thép c6 thé chiu dwoc trong lwong twong doi lon,
hon nita, bién dd ctia séng cang cao thi c6 thé chiu dung ngoai luc cang 16n.

Tw khéa: Taém lop thily tinh thép.

137. Cot thép dwoc dat trong bétong coOt thép
nhu thé nao?

Bétong la mot loai vat lieu xay dung quan trong thwong dung, né duogc tron bang xi mang, cat
va da theo mot ty 1& nhat dinh, roi d6 vao van khuon cé hinh dang va kich thwéc nhat dinh theo
yéu cau st dung, sau d6 dung may dam dé dam cho dic sit, no6i chung sau khodng 28 ngay, moi
cm2 bétong co thé chiu dwoc lwc nén 2000-4000 N (N - niuton don, vi luc - ND) twong dwong
v&i d6 ran cua da cing.

Tuy nhién, kha nang chiu kéo cua bétong rdt kém, chi bang 1/10 kha nang chiu nén, nghia la
moi cm2 chi chiu duoc luc kéo trén duoi 100-200 N. Néu dung bétdng dé lam cac dam ngang
cua vat kién truc thi phan chiu nén ¢ phia trén ndi chung khong bi pha hong, nhung phan chiu
kéo & phia dwéi thi rat c6 kha ning xuat hién nhitng vét nirt, dén mirc lam gay ca dam.

Pé lam tang kha nang chiu kéo cua bétdng, phat huy tinh wu viét ve strc chiu nén, c6 thé dat
c6t thep vao dam bétong. Cot thép la mot loai vat liéu xay dyng c6 kha ndng chlu kéo rat lon
trén moi cm2 c6 thé chiu dwoc lwc kéo 24.000 -60.000 N, kha nang chiu kéo cua loai thép c6
cuong do cao lai cang 16m, do d6 c6 thé dung né dé thay thé sitrc chiu kéo ctia béténg. Loai vat
liéu phirc hop nay goi 1a betong cot thép.

S& di bétong va cot thép co thé ket hop voi nhau, phat huy tac dung chiunénva chong kéo,
chi yéu la do hé sé gian né nhiét cua chung rat glong nhau. Bat cirvat heu xdy dung nao cling
déu phai chiu dung nhiét do nong birc mua he va gia lanh mua dong, cac vatlidu xdy dung cling
phai trai qua sw khao nghiém ctia nhiét d6 cao va nhiét do thap. Cac vat liéu déu cé dic dlem
gdp nong thi no ra, gap lanh thi co lai, ma moi loai vat liéu sau khi chiu nhiét, mitc do gian no
cua ching cling khac nhau, ty s6 giita chleu dai gidn ra va chiéu dai ban dau goi 1a "hé s6 gian
no". Hé so gidannd cua thep 1a 0,000012, cta bétongla 0,000010 ~ 0,000014, diéu dé khién
cho chuing c6 thé két hop chit ché véi nhau khi nhiét d6 thay doi.

Khi cac dam bétdng c6t thép chiu strc nén 16m cua ngoai lwe, lec kéo san sinh ra ¢ trong mat
cat ngang la & phia dwdi ctia dam, vi vy cac cOt thép can dit 8 o gan mép & hai bén phia dudi
dam, nhw vay dam bétong cot thep ma@i c6 thé chiu stirc nén cla trong luc. Co truong hop, &
mdt trén cua dam, cling co cot thep, nhung dieu d6 chi dung dé duy tri tinh hoan chinh déng
déu clia cot thép bén trong dAm ma thoi, ban thin né khong phai chiu luc kéo dang ké.



T Khoa: Cét thép; Hé s6 gidn né.

138. Tai sao bé mat cot thép co loai c6 gan, co
loai lai tron nhan?

Trén cong truong xdy dung thwong chat day cac loai c6t thép to nho khac nhau, trong do, c6
mot sb ¢t thép bé mit clia n6é duoc can thanh gan kiéu xodn oc, trai lai mot s6 hoan toan tron
nhan. Tai sao vay?

Vatliéu thép thong thuong trong xay dung, tuy theo cuwong do chiu kéo cua no, co thé chia
thanh bén cap, trong do6 thép cap I c6 cuong do thap nhat, trén moéi cm2 c6 thé chlu luc kéo
2,35x 10 N, thép cap [l moi cm2 c6 thé chiu duwoc luc kéo 3,34 x 10 N, chungla vat liéu thép
cht yéu dé diic bétong cot thép & cong truong. Cu'crng do cua thep cap Illlva qu IV duong
nhién la cang 1én hon, thuong dung dé ché tao cdu kién bétdng cot thép ddc sdn & trong nha
may.

Do to nho ctia c6t thép dwoc biéu thi bang s6 mm cia dwong kinh, cach nhau ting bac 2 mm,
vi du dwdorng kinh 4 mm, 6 mm, 8 mm, 10 mm v.v. cho dén 22 mm; c6t thép c6 dwong kinh vuot
qué 22 mm thi lai cich nhau trng bac 3 mm, vi du 25 mm, 28 mm v.v.

Cuong do thép cap | tuwong doi thap; thuong dung ¢ nhirng cho chiu lirc twong déi nho. Du bé
mat cot thep tron nhan, mic do két hop gitra no voi bétdong cling co thé thoa man yéu cau, vi
vay thép caplla thep tron thu'o'ng goila’ thep tron", pham vi duwdng kinh ctia né bat dau tir 4
mm. Nhung dé nang cao kha nang chiu kéo cua cot thep trong bétong, & hai diu ctia n6 thwong
udén cong nhw hinh can 6 che mua. Thep capllco cwong do cao, thwong dung ¢ nhitng noi chiu
lyc teong do6i 1én. Vi chiu lwc 1én, nén gitra cot thep va bé tong can "can” chdt véi nhau, do do,
bé mit clia loai cOt thép nay dll‘O’C can thanh gan xodn &c, nén dwoc goi l1a "thép gan xodn".
Puong kinh clia né twong d6i 1ém, bit dau tir 10 mm tré di.

Tir khéa: Thép tron; Thép gdn xodn.

. A Ay / \
139. Tai sao can cho khong khi vao trong
A A
bétong?
Bétong la mot loai vat liéu xay dyng rat nang, thong thuwong 1 m3 béténg ndng khoang 2 tan,
tuong dwong voi trong hrong cua da. Bétong c6 nhiéu co6ng dung, dé dap ing cac Yyéucau khac

nhau, nguoi ta tim cich san xuit loai bétdong twong dodi nhe hon, cho khong khi vao trong
betong 1a mot cach do, goi 1a bétdng nhe, hay bétong gia khi.

San xuat béténg gia khi, khong c6 nghia la cho khong khi vao trong bétong, ma trong nguyén
liéu lam bétong nguoi ta tron thém mot loai thudc sinh bot. Bot khi ma né san sinh ra sé phan
b6 déu trong bétdng, sau khi bétong dong clrng sé dé lai nhumg 16 rong theo mot ty 1€ nhat
dinh, c6 16 rong to, 16 rong nho, 16 rong it, 16 rong nhiéuy, vi vdy ma da san xuat duoc cac loai



bétdng gia khi co ty trong khac nhau. Loai "bétong bot" noi tiéng moi mét khdi chi ndng 0,4
tan, bang khoang 1/5 khoi lwong bétong thuong.

Uu diém trudc tién cua bétdng gia khi 1a twong déi nhe, lam cho trong lwong cua ca kién tric
nhe di nhiéu, vira dé thi cong, lai ddc biét thich hop voi cac vung hay xay ra dong dat. Mat khac,
vitrong betong ¢6 rat nhiéu bot, nén tinh nang git nhiét rat thich hop cho cac vung gia ret
hoac nong nuec. O mot s6 nwéc vung Trung bong, dién tich sa mac ratlén, vat lidu cat dung dé
san xuit bé tong gia khi la vo tan. Dung bétdng gia khi dé xay dung nha &, tinh nang cach nhiét,
chong chdy rat uu viét. Hon nita, bétong gia khi lai rat dé cwa, bao, got, dong dinh, gia cong.
Bétong gia khi rat c6 tién do phat trién.

Dbuong nhién, vi cwong do twong déi thap nén bétong gia khi khong nén dung de xay dung
cac kién tric cao tang, ndi chung chi c6 thé dung dé lam twong chiu tai trong cua cac kién tric
thap, it ting.

Twr khoa: Bé téng gia khi.
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140. Tai sao co theé trong hoa co trén bétong?
Bétong la mot loai vat liéu xay dung hét sirc cirng ma hoa c6 chi moc & noi dit bun, trong
quan niém thong thwong cia moi ngudi thi bé tong va hoa "khong cé chut gi lién quan véi
nhau ca".

Thé nhung, nhitng diéu thudng thirc cling c6 lic c6 the thay doi. Cac kién trtc hién dai phan
16m 1am bang bétong, du la dé diéu hay nha cao tang, quang trudong, trén mat béténg tréng
trom, khong co lay mot canh cdy mot ngon co, that la don diéu kho coi, hay la ta hay lam thém
manh dat c6 cay xanh dé bu vao. bé g1a1 quyét mau thuan dé, mot loal bétong co thé trong cay
dd ra doi, goi 1a "bétong tham thuc vat". N6 do Vién nghién ctru cong trinh xay dwng thanh pho
Bac Kinh thin hiém thanh c6ng. Loai bétong tham thurc vat nay da cung cap mot co s¢ vat
chat tot dep doi voi viec m0f rong pham vi trong cay xanh cho thanh pho, ngdn ngura dat mau bi
troi, bao vé dé diéu, ngan can swxam thuc cda gié cat, diéu tiét ti€u khi hiu cta thanh phé v.v.

Hién nay trén bétong tham thuc vat chi c6 thé trong cac cay hoa cé twong doi nhé. Trong
chiéu day nhat dinh & bé mat ctia bétdng, cac 16 rong bétong tuwong doi 1on, ty 1€ cac 16 chirng
25-30% tro 1én, cac cay co co chleu dai bo ré 30 cm trér xuodng co thé moc dlrcrc Mat khac, lop

bétong nay dung cac hat da dam co duong kinh 25 mm 1am cot liéu, do dé van c6 mot cudng
do nhat dinh.

Qua trinh st dung bétong tham thuc vat nhu sau: Trén bé mdt bétdong nguoi ta phu mot 1op
chat mo6i gi¢i vun bén, day khoang 1-2,5 cm do dat tro co va dat thwong tron 1an voi nhau theo
mot ty 1é nhat dinh, chit dinh dudng ya cac hat glong hoa c6 dang trong giai doan nay mam
duoc rac trong 16p chat mbi gi¢i d6. O trong cac 10 rong cua lép bétdng, con can phai don thém
dat tro co dé tich trir mot lwong nudc va chat dinh dudng nhat dinh, nhw vay c6 loi cho bo ré
cua cac cdy con sinh truong va bat ré, sau khi bo ré truwdng thanh, cdy moc binh thlrcrng thi
bétdng c6 hoa co moc ¢ 16p trén do co thé dung trong xay dung, khong anh hwéng gi dén kién
triic ma lai c6 thé lJam xanh méi truong.

Twr khéa: Bé téng tham thuec vdt.
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141. The nao la bétong Va Tru?
Tw may nghin nam trudc, con nguwoi da cd y twdng di vao Vi Try, nhung phal mai dén thé
XX méi cé thé thuc hién du*crc Ngay 20 thang 7 ndm 1969 con tau Vi Try ch¢ nguoi "Apdlo”

bay lén Mat Trang thanh cong, va dirng lai hoat dong 29 gidr 39 phut ¢ trén bé Mat Trang. D6 la
Jan dau tién con nguwoi di 18n Mt Trang, cling 1a bwdc dau tién di vao Vil Tru.

Con dwong di sdu hon vao Vi Tru la khong thé dung lai, cac nha khoa hoc dang chuin bi do
b6 xudng sao Hoa. Dong thoi dang co ké hoach xay dung tram khong gian lam can ctr dé di sau
hon vao Vii Try, hon nita con xdy dyng cdn clr trén Mat Trang, 1ap mot "Lau quynh gac ngoc”
thuc sw cho con nguwoi sinh s6ng trén do.

Xdy dung nha trén Mat Trang can nhiéu loai vat liéu xay dung, nhat 1a mot luong lon cac
bétdng, cac nguyén liéu nhw xi ming va nwéc khong thé hoan toan dung tén Itvra ché tir Trai Dat
Ién. Cac nha nghién ctru qua phan tich chit dat & trén Mat Trang, ho phat hién trong chit dat
d6 c6 chivra 17,5% can xi, va cho rang 75% cot liéu va xi mang trong bétong co thé 1ay trén Mat
Trang. Qua nhizu [an thit nghiém, da ché tao duoc nhirng mau do thir bétong Mat Trang dée
kiém nghiém cuong do va tinh nang chiu sy thay dobi nhiét do trong khong gian. Ngoai ra, ngay
11 thang 1 nam 1988, vé tinh "Nguoi tham h1em Mit Trang" phat hién & hai cwc Nam Bic clla
Mat Trang co bang, néu bién chung thanh nuorc, thi dt cho 1000 ho6 dan cw ding hon mot thé
ky. Pieu d6 da giai quyét dwoc van dé nwéc dung lJam bétong Vil Tru.

bé xay dung mot tram khong gian siéu lén, trwdce tién can xdy dwng mot nha may ché tao
bétdng quay chung quanh Mat Trdng. Dung may phat xa ki€u cung (dé ban dan) co thé khic
phuc duoc trong lwc bé nhé cia Mat Tran dé dua phan 16n nguyén liéu ché tao xi mang tir Mat
Trang l1én nha may ché tao betong, mot so itvatliéu 14y tir Trai DAt thi dung may bay Vi Tru dé
dua Ién. Nha may dung tén Itra c& nhd san sinh trong lwc m6 phong tw quay va tron bé tong,
hoi nwéc thira khi d6 bétong sé dwoc thu hoi st dung Iai.

Loai bétong d6 duoc goi la bétong Vii Tru. Cac nha khoa hoc dw tinh, trong may chuc nam
dau thé ky XXI, con nguoi sé bit dau di cw 1én Vii Truy, thiét 1ap cac co sé dé sinh song trong Vi
Tru, viéc sdn xuat cong nghlep o trén Mat Trdng cliing dwoc dua vao muc tiéu, bao gom cac
hang muc vé cdng nghiép san xuat va bao che thudc; viéc di du lich trong Vii Tru cling sé duoc
m& ra. Khach san Vil Tru dau tién sé duoc xay dyng trén Mat Trang Toém lai, trén Mat Trang o

thé ky XXI sé tré nén phon hoa ndo nhiét bdi sw xuat hién ngay cang nhiéu cac kién tric & trén
do.

Hién nay ké hoach xay dung tram khong gian quéc té ton kém 50 ty USD da dwoc khoi dong,
betong Vii Tru véi tw cach vat liéu xay dung tién tram sé phat huy tac dung quan trong trong
cong cudc xay dung Vi Tru twong lai.

Tw khoéa: Bé tong Vi Tru.

142. Tai sao cac cong trinh sw c6 thé "nhin
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thay” rng suat o bén trong vat lieu:

Cac ngoai lwc ma két ciu cong trinh pha1 chéng chiu trong qua trinh st dung, thuwong bao
goém trong 1u'0ng ban than ket cau, phu tai do hoat dong cua con nguoi va cac loai trang thiét bi
dat trong kién tric cung voi cac lyc ty nhién nhw mua, gio, tuyet dong dat V.V. Can cr theo
nguyén ly can bang gitra luc tac dung va lyc phan tac dung, tri s6 nodi luc ctia két cau tat nhién
phai bang ngoai lyc. Trén cing mot cdu kién, néu lay tong s6 mot lwc chia cho dién tich mat cat
1ngang ctia cau kién, thi ta duoc luc trén mot don vi dién tich, do 1a g suat & bén trong vat
iéu

U’ng suat ]a mot thir khong nhin thay dwoc va khong so mé dwoc, thé nhung con mat cuia cac
cong trinh sw co ‘thé nhin thay ¢ tng suat nhlr tia X quang chiéu xuyén qua vay, do do co thé thiét
ké hop Iy kich thwée & tiét dién cau kién cong trinh. Nhw dap nwoc Bé Tru & vung trung luu
song Hoang Ha ¢ thé ngin chin cac con lii 1o, cac bé phong tén ltta du'ng sing sirng gitra troi
co thé chong choi voi luc chan dong nhuw chép giat song rén khi phong tén ltra. D6 1a do cac
cdng trinh sw véi con mat nghé nghiép da nhin thdy (ng suit & bén trong cong trinh, st dung
phéi hop cac vatliéu mot cach thich dang.

Vay thi cac cong trinh sw "nhin thiy" (rng suit & bén trong vat liéu nhw thé nao?

Hoéa ra, bién dang la cai "bong” cua lyc, chung nhw cdy va bong ram & duoi anh sang Madt
Troi, lu6n ludn nhte hinh véi béng. Luc chia cho dién tich mat cat ngang cua cidukién goila 0 ung
suat con do bién dé6i chiéu dai (gidnra hay co lai) hoac dd udn goc chia cho chiéu dai ban dau
clia cdu kién thi goi la bién dang. Trong cau kién c6 ing suat thi mai co thé phat sinh bién
dang. Méi quan hé cung ton tai dé cda lwc va bién dang da dit co sé Iy ludn cho mot bd mon
khoa hoc goi 1a "Sitrc bén vat liéu", chinh 1a thong qua bién dang c6 thé thay duoc ma cac cong
trinh s nhan biét dwoc (ng suat khong thé nhin thay.

Quan hé ty 1€ gitra (rng suitva b1en dang do nha khoa hoc nguoi Anh Hic (Hooke) phat hién
vao the ky XVII, ndm 1678 can ctr vao két qua thuc nghlem Huc da dwa ra dinh luit Huc noi
tiéng: "Trong vat thé c6 tinh dan hoi, do 16n ciia bién dang ty 1é thun véi ngoai luc". Vi du ban
dung hai tay kéo day chun, néu day chun bi keéo ra cang dai, ttrc la tay ban dung Ic cling cang
1o6n. Noi mot cach khac, day chun bién dang cang lon, thi lu*c kéo ma bén trong nd phai chiu
cling cang i6m. Pidu thd vi la quan hé gitra b1en dang va lwc con la mot quan hé dinh luong Vi
du mdt can bang cao su to bang chiéc bt . may, dai khoang 1 m, & dadu dwdi treo mot vat nang
10 kg, can cao su sé danra chung 5 cm, néu treo mot vat ndng 20 kg thi dinra 10 cm. Piéu doé
chirng té quan hé cua ching la theo ty le thuin. Hé so ty 1é do, dwoc goi la "m6dun dan hoi".

Quan hé tinh té giita g sudt va bién dang la diéu bi an ddc thu ctia "anh mat" cac cong trinh
sw, luc tuy khong thé nhin thiy bang mat, hinh nhw khéng c6 diu vet de €O the tra tim rat dé lot
qua tAm nhin cia ngudi thuwdng, nhung khéng thoat khoi con mat clia cac cong trinh su.

Ttrkhéa: Ung sudt.

143. Trong twong lai ching ta dung vat liéu gi
dé lam nha?

Trong twong lai chiing ta sé dung vat liéu gi dé lam nha? Ngay cang nhiéu cac vatliéu va ky
thuat méi dwoc khai pha. Mot loai ki thuat gia cong mo1i co thé khién cho bén trong betong
chwa day CO2 siéu lanh. Loai betong kiéu méi dé ran chic hon bétong thong thuong, hon nita
con c6 thé chong tham, chong am va cach nhiét. Chat CO2 siéu lanh co luc tac dung lan nhau rat
manh d6i v&i cac loai vat liéu xay dung, noé c6 thé két hop rat tot cac vat liéu xay dung khac.

Khong it cac vat liéu xay dung trudc kia co anh hu*ong khong tot doi véi co thé con nguoi,
nhu trong mot s6 vat liéu c6 chira chat phdong xa, cdc vat liéu trat tuong cling co thé toa ra chit
khi c6 hai, lam 6 nhiém maéi trudng bén trong nha. Hién nay con ngudi ngay cang coi trong (rng



dung cac vat liéu xdy dung xanh. Tt 1au cac nha khoa hoc da dung thyc vat vao nganh kién trac,
nhuw dung so1i cua day day, cay gai dau, ciy dira gai va cdy bong dé ché tao mot loai chat déo va
nhya tang cwong. O Otxtraylia, mot cong ty dang san xuat tim tuong bao vé ché tao bang cach
tdm nhwa vao 16ng ctru. Ttr nay veé sau, sé c6 ngay cang nhiéu cac loai soi thién nhién xuat hién
trong hang ngii cac vat liéu xay dung dudi hinh thirc phirc hop. Cac loai vatliéu d6 cé nhitng
dac diém la nhe, dep, vitng chic va c6 thé gia cong thanh nhitng hinh dang dic biét.

Cac twong ngan cua nha ¢ trong twong lai sé khong dung loai son trong sudt ché tao bang
san pham hoa dau dé phun nira, ma dung mot so loai son moi ché tao bang chat chiét xuat tir
thuc vat. Bé mat tuong ngoai trong twong lai sé ché tao bang vatliéu dic biét twong tu nhu pin
quang dién, c6 thé bién nang lwong Mat Troi thanh dién ning, nhw vay co thé cung cap dién
sinh hoat trong nha. Mot s6 chat nhua cong trinh cling duoc dung dé lam nha, loai chat nhua
nay vira nhe, dep, gia ca lai ré, strc bén khong kém gi sat thép. Nhua con c thé ché tao thanh
cac "linh klen clia nha, ngudi ta c6 thé 13p dung thanh nha nhw 13 chong xé&p gb vay.

Bétong thong thuong déu la nhitng' "chang trai kién cuong bat khuat" khong thé bé cong
duoc, nhung khi xay ra dong dat thi sap do tan hoang. Néu mudn nghién ctru Ioai bétdng chiu
duoc dong dat thi c6 thé khién cho cac toa nha 16m tranh dwgc hiém hoa dong dat. Sau khi
nghién ctru, ngwoi ta phathiénra rang loai bétong binh tero'ng trong co6 vé nhw dac chac
nhung dwéi kinh hién vi, bén trong né dau dau ciing déu c6 nhitng 16 réng nhé hon ca soi téc,
thdo nao bétdong dé bi bé gay.

Cac nha khoa hoc da nghién cttu dwoc mot "liéu thudc” dé diéu tri cac 16 nhé d6 bang cac
chit soi dai polypropllen bot sat, bot thuy tinh v.v. sau do tron ky, roi ép thanh bétong. Trong
qua trinh dé can phai loai bo hét cac 1o rong nho ¢ trong betong, hut hét cac chit khi con sét lai
trong khoang chan khong clia caclo rong, va loai trir bot khi, thé la da ché tao duoc loai betong
chéng dong dat kiéu mai. Loai bétong nay co tinh nang chong udn cao gap 100 1an so véi
bétong thuong, c6 cwong do cao gap bon Ian. Dung no ché tao thanh cac tim béténg chi cin
day 1,27 cm la tuwong duong voi bétong thuong co chiéu day 15 cm. Hoa ra la sau khi cho soi
polypropllen vao trong bétong, chat soi c6 thé kéo kin chit cac khe nirt méi xuat hién, tirc [a
"chot chdt” cac vét nitt, khdng cho chung phat trién to len Ngoai ra loai bétong nay moi mét
dai c6 thé kéo dai thém ra 1 cm, tinh nang chéng kéo nay la khong thé twdng twong dwoc doi
v(i cac loai bétong thuong.

bi doi véi sw phat trién ctia khoa hoc ki thuat, cac vatliéu dung cho xay dung trong twong lai
ngay cang nhiéu, con ngudi sinh séng trong nhlrng ngdi nha nay sé cang thoai mai, tién loi.

Tw khoéa: Vit liéu kién tric.
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144. The nao la kien truc thong minh?

Nam 1984, & thanh ph6 Harford, bang Connecticut ctia My, nguoi ta tién hanh cai tao mét
toa nhalon kidu cii. Cac ban nganh lién quan da dung may tinh dée giam satva dleu khién cac
thiét bi ctia toa nha nhw ' may diéu hoa nhiét do, cau thang may, chleu sangva ca thiét bi chong
trom nita, dong thoi, mé cac dich vu nhw truyén théng tiéng néi, xit Iy van tw, thu dién tit, kiém
tra tim kidm tw liéu v.v. cho cac hd thué nha.



Toa nha to lon nay dwgc cong nhan la mot "kién tric thong minh” dau tién trén the gioi.
Nam 1985, nwéc Nhat ciing xay dung toa nha thong minh c6 dién thoai dién bao ctia Nhat Ban.
Toa nha thong minh dau tién ctia Trung Qudc 1a toa nha Quéc t&€ Quang Pong & thanh phd
Quang Chau. Sau do, cac "kién tric thong minh" dwoc phat | trién nhanh chong, moc lén nhuw
nam sau mua. Theo thong ké, dén nam 1995 nudc My da c6 hang van "kién truc thong minh",
dén dau thé ky XXI, nwéc Nhat s€ c0 65% cac kién tric thuwc hién tri tué hod." 'Kién truc thong
minh" that sw c6 tri tué hay sao? Thé ndo méi cé thé xing danh 1a mot "kién tric thong minh"?

Cac nudc khac nhau hiéu vé "kién trac thong minh" ciing khac nhau. Hiép hoi kién tric thong
minh M§ cho rang "kién trac thong minh" Ia théng qua tinh toi wu ctia bon yéu t6 co ban la két
ciu, hé thong phuc vy, quan Iy va méi lién hé noi tai gitra ching déi voitoa nha, dé cung cap
mot moi trwong sinh song thoai mai duoc dau tu hop Iy va cé6 hiéu qua cao. O Singapore, "kién
tric thong minh” phai c6 ba diéu kién: Mot 13 toa nha phai c6 dd hé thong dleu khién tw dong
tién tién, c6 thé giam sat va diéu khién cac thiét bi diéu hoa nhiét dd, chiéu sang, bdo dam an
toan, bao dong hoa hoanv.v. do dé cung cap mdi truong lam viéc thoa1 mai cho cac ho cu tru;
hai la toa nha phai cé6 mang luéi truyen thong tot, khlen cho cac so liéu c6 thé lvu thong gitra
cac khu vuc trong toa nha; ba 13, toa nha c6 thé cung cap day du cac trang thiét bi truyen thong
déi ngoai. Hoi nghién ctru kién tric thong minh Nhat Ban dé ra: "Kién truc thong minh" can
cung cap cac dich vu truyén thong tién tién bao gom cac chirc nang ho tro vé thuong nghiép va
truyén thong cd hé thong quan ly tu dong hoa cao dg cua toa nha dé bao dam mot moi trueong
d& chiu, an toan, nhdm nang cao hleu suat cong tac. O Trung Quoc hién nay noi chung 1y thiét
bi tw dong hod dwoc 1ap dit trong ngdi nha dé dinh nghia thé nao la "kién tric théng minh",
nhuw "hé théng 3A" hodc "hé thdng 5A"

That ra thi "kién tric théng minh" 1a san pham cua sy phtrc hop gitra Ky thudt xur ly thong tin
cua may tinh va nghé thuat kién tric, né bao gom ba hé théng 16n (goi tit1a "hé théng 3A"),1a
"hé thong ty dong hoa lam viéc (OA)" "hé thong tw dong hod kiém toan (BA)" va "hé thong tw
dong hoa truyén thong (CA). Né&u tach hé thong b4o dong hoa hoan va tw dong dap ltta & trong
do ra khéi hé thong quan ly tw dong hoa ciia ng6i nha, hinh thanh "hé thong tu dong hod phong
chay chita chay (FA)" doc lap, dong thoi dé cho mot hé thong quan ly tong hop hwéng Ve phia
cac hé thong tri tué hod ctia ca ngodi nha ciing hinh thanh mot "hé thong tw dong hoa quan Iy tin
tirc (MA)" doc 1ap, nhu vay ciing c6 thé goi 1a "hé théng 5A".

Trong kién tric thong minh, cac hé théng hop thanh mot thé hitu co khong thé phan cach.

"Hé thong BA" bao dam cho cac thiét bi co dién va quan 1y an toan tu dong hoa, nhu ty dong
t1en hanh do cic théng so6 vé nhiét do, do am, ham lwgng oxy, canh bao theo yéu cau cua nguoi
st dung, nhanh chong tién hanh diéu tiét va quan ly tong hop; khi mot noi nao do trong toa
nha c6 sw truc trac, hong héc, thi hé thong an toan ty dong sua chira, ‘bdo dam thiét bi van
hanh binh thuong; "hé thong CA" bao gom cac loai thiét bi cung cap phtro'ng tién truyen thong
hién dai hoa, thong qua viéc lap dathé thong rai day tong hop ket cau hoa, khlen cho "hé thong
OA" mang 1a1 tién loi rat 16m cho cac ho st dung, cac ho st dung c6 thé qua cac bién phap goi
dién thoai truc ti€p, dién thoai cé h1nh thw dién ttt, hop thw thoai, hdi nghi truyen hinh, tim
kiém tin tirc v.v. trong nwdc va quic té a8 kip thoi thu dwoc cac tin tirc tinh bao vé tién té, tai



chinh thwong nghiép, khoa hoc kj thuit va cac tin tirc méi nhat trong hé théng kho tang sé liéu
cua chung.

Tw khoa: Kién triic théng minh.

145. Tai sao can phai xay duwng kién tric nap
khi?

Kién trac nap khi la mot kiéu k1en tric m&i mé, hoan toan khac véi kién tric truyén thong,
nguyén ly cia n6 hét sikc don gian, glong nhu théi béng hoi vay, thong qua khong khi lam cho
bén trong vat kién tric san sinh ra ap luc doi véi mang mong, khién cho céc tii mang méng kin
dwoc tao dang theo yéu cau, do d6 hinh thanh khéng gian kién triic.

U'u di€m cta klen tric nap khf la: lap rap tao hinh dé dang, thi cong don gian, thoi gian thi
cong ngan, gia ca twong doi thap, dic biét diing cho cac kién tric stt dung tam thoi theo mua
du lich, nha kho tam, v.v. Nhung ciing c6 khi diing cho c4c kién triic 1én nhw cung thé thao.

Cau tao cda kién trdc nap khi cé hai loai:

Loai thit nhdt 1a "kiéu tdi khi", n6 dung vat liéu mang mong c6 do bén cao ché tao thanh, cac
ciu kién co ban nhw dam, xa, cot v.v. dwoc nap khl roi lap rap thanh mot két cau khong gian
nhat dinh. Nam 1970 tai H01 cho Quoc té dién ra & Osaka, Nhat Ban da trung bay mot kién tric
kiéu tui khi lém, goila’ Quan Phi Si": 16 cottron nap khi co duong kinh 4 m, dai 78 m, duoc
udn cong thanh mot day cot co dang cuén vom tron, hai dau "cotkhi” duoc c6 dinh trong 6ng
thép & mat dat, cach mot chiéu cao nhat dinh, ding dai mau mong lién két lai va ¢ dinh thanh
hinh, & hai dau hoi cho c6 chira 16i ra vao rong 10 m. Do khong can lién tuc b6 sung khong khi
vao bén trong nén con dwoc goi la kién tric nap khi "kiéu ty do".

Loai thit hai 1a kién tric nap khi" 'kiéu khi 46", loai nay dung mang mong lam mai nha hodc
toan bo klen tric, thong qua viéc khong nging nap khi vao bén trong tao thanh mai nha. Noi
chung chi can duy triap suat khong khi & trong nha bang 1,000-1,003 ap suat khong khi bén
ngoai, la c6 the duy tri hinh dang kién tric khong doi. Dong thoi d& nap khi cho vit kién truc,
con c6 thé gidi quyet van dé lvu thong khong khi & bén trong cong trinh c& lon. Hién nay kién
tric nap khi "kiéu khi d&" 16n nhat 1a cung thé thao da chitc nang ¢ bang Michigan nuéc My, no
c6 thé chira hon tdm van nguoi. Cung thé thao kiéu " nap khi", mai nha dung mang mong soi
thiy tinh day 0,8 mm, bén ngoal phu mot 1ép chong tham dac biét c6 mau trang bac, do d6 con
duoc goi la Cung thé thao "Vom troi bac". Mai nha mong nua trong sudt ban ngay co thé tin
dung anh sang Mit Troi dé chiéu sang. Toan b kién truc dung day cap thép co dinh & tirng
khoang cach 12, 6 m, khau do dat d&n 200 m, cao 15,2 m, dién tich che pht 1a 40.475 m2, dung
29 may thong gi6 nap khong khi vao bén trong dé duy tri 4p sudt bén trong la 22,25 N/cm2
Kinh phi xay dung chi bang 1/3 cung thé thao c6 quy mé twong tw, thoi gian thi cong cling rit
ngan dwoc chin thang.

T kKhoéa: Kién triic nap khi.

146. Kién tric vé méng c6 nhitng wu diém gi?

Kién tric vo mong 1a mot loai kién tric thin vé c6 dang mat cong lam bang bétong cot thép,



c6 thé don doc dung lam mai nha, ciing c6 thé ngay ca khoi tu’crng vach déu la vé mong, vi
chleu  day cua no ding vé khiu do khong gian kién trdc ma néi thi rit mong, do dé dwoc goi la
vO mong.

Vi du ket cau vo mong co6 khiu d6 hang chuc mét, ma chleu day chi c6 4-5 cm, ty 1€ do tham
chi con mong hon vo trimng ga. Hién nay kién tric vé méng c6 khau do 1on nhat trén thé gioi la
nha trién lam trung tam k¥ thuat cong nghiép Pari, Phap. bay la mot kién tric hinh tam giac,
khau do moi canh dat dén 218 m, cao 49 m, téng dlen tich 14 90,000 m2 dung vo mong hai 1op
chiéu day ctia vo chi bang 6,01- 12 1 cm, phan day thi day, phan ‘dinh thi mong, chiéu day chi
bang trén dwdi 1/2000 khiu do.

Két cau vé mong c6 nhiéu wu diém, béi vi né rat mong trong lwong cta né so vi két cu
khac c6 cung khau do thi nhe hon nhleu do d6 c6 thé tiét kiém rat nhiéu vat liéu, hon nira cé
thé phan tan déu dan ap luc trén toan bo mat cong, do dé c6 thé chiu duoc tal trong ratlom.
Ciing gidng nhu vo trimg ga rat méng cé thé chiu duoc trong lu’cmg rat lcrn cia ga me khi 4 ap,
trong qua trinh trirtng no cling khong bi de vo. Dong thoi, vo ‘mong la két cdu mai che lién tuc
dong nhit, tinh dong nhit ctia n6 so voi cac két cauvom cudn xay dung bang cac vién gach da
ximang nho thi khoé hon nhiéu, rat cé loi cho viéc chéng dong dat.

Ké&t ciu v6 mong dugc duc bang bétong, dung cot pha go hoac thép, co thé dé dang tao nén
cac loai vo mong mat cong dung dé xay dwng cac kién tric c6 dang tao hinh rat dep, c6 cai nhuw
lan song nhap nho, c6 cai nhu moét bé hoa. Mot nha tho & Niu beli - an Do, vi tao hinh ctia kién
trac vo mong cuané glong nhu mot hoa sen n® nén duoc goi la nha tho Hoa Sen. Nha hat
Sydney noi tleng, la mét loai kién tric vo mong duoc lap rap bang vom swon va tim vo mat
cong hinh cau, tao hinh dep nh mdt chum vé 6¢ & trén bor bién.

Neu vi tri mai nha rat cao, thi cot pha vo mong ciing c6 thé lam & trén mdt dat, doi cho mai
nha vo mong duoc dic xong & trén mat dat va dat duoc yéu cau vé cuong do, roi dung phwong
phép thi cong bang kich dé dwa né 1én dén vi tri theo yéu cau thiét ké.

Tw khoa: Kién triic vé mong.

147. Tai sao can xay dwng kién truc kiéu kim
tw thap?

Kim tw thap 1a mét trong bay ky quan ve k1en tric cua thé gidi co dai, la mot kiét tac duy
nhat con Ivu lai dén nay. Kim ty thap la lang mé cua cac pharaon (Vua chua) thong tri thoi c6
Ai Cap. Nguoi Ai Cap cd sting bai luc lvong thién nhién, tao hinh ctia kim tu thap xuit phat tir
hinh dang ni cao, twong trung cho su vitng chic va vinh hang.

Ngoai Ai Cap co, nguoi Maya va Aditéch c6 & Trung My ciing da tung xdy dung nhitng kién
truc kiéu kim tw thap, & Phép va Italia cling c6, con trong cac kién truc hién dai c6 lic xuat hién
kién tric kiéu kim tu thap.
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Tai sao can xay dung kiéu kién tric ma bé ngoai c6 vé don diéu nhu viy?

Viéc xay dung kién trtic kiéu kim tu thap hién dai, thong thuong la muu cau mot bau khong
khi kién tric cd dai cho nén nghé thuat hién dai, dong thoi cling co y nghia va gia tri thue dung.
Cung dién Louvre n01 tleng cua Phap, khi mé rong, da xay dung mot kim tu thap kinh lam 161
vao ctia bo phan mo rong ngam duwdi long dit cta Cung dién Louvre day 1a mau muec cua viéc
ket hop kién tric co dién va hién dai. Tuwong ty nhw vay, tao hinh cua Nha hat quoc gia Braxilia
cua Braxin cling rat giong cac kim tuw ' thap cua nguoi Maya va Aditéch c6: D6 doc ctia thap thap
hon kim ty thap cua Ai Cap, khong c6 dinh nhon, ¢ trén dinh thwong xay mot miéu tho than
linh, con twong ngoai cua nha hat thi khong c6 cra, toan bo dwoc trang tri bing d4, ctra ra vao
di 0 dwong ngam dudi dat. Phong cach kién tric bat giac khién cho ngudi ta lién tuong dén
lich st nén van minh Maya c6 dai 1au doi. Nam 1991, trén sa mac ¢ bang Arizona cua My,
nguoi ta da xay dung mot kién truc bang kinh hinh kim tw thap rat1ém, dé la “Sinh quyen s6 2”
noi tleng, no6 duoc dung de thire nghiém c6 tinh chattién phong vé mdi truedng sinh ton cla
con nglro'l trong twong lai & cac tinh cau ngoal Trai bat. Loai k1en tric hién dai ki€u kim tw
thap do c6 wu diém chung vé tinh hiéu ich cong trinh, vi mai ciia no duwoc thu nhé lai, thé tich
toan b khodng khong gian nho hon so v6i dang lap phwo'ng, khi dung thiét bi diéu’ hoa nhiét
do, c6 thé tiét kiém dwoc nhiéu nang lvong hon; ngoai ra ciing cé loi cho muc dich bao vé méi
truong.

Hinh thirc kim tw thap rat co loi cho viéc chong gi6 doi véi cac kién tric cao tang, tham chi
con wu viét hon so véi kiéu kién tric hinh try tron. Toa nha Pan American ¢ thanh pho
SanFrancisco, dung kiéu hinh kim tu thap giong nhu cay madng tre, toa nha Hamkok & Chicago
thi xay theo kigu kim tw thap khong cé dinh nhon, vi trong tam cua no thap, dd on dinh tot, nén
cling c6 loi cho viéc chong chiu dong dat. Tuy nhlen twong ngoai cua cac klen tric kim tuw thap
phai xay nghleng, nén kho thi ‘cong, mot hinh thirc bién hod la té hop bang cac kh01 hinh tru
vuong, giam dan so lwong khdéi tru vudng tir duoi 1én trén. Toa nha Shell noi tiéng & Chicago
cao 110 tang, chinh 12 mot vi du dién hinh vé st dung cac khéi hinh tru vudng.

Cac ki€u kién truc bac thém hién dai thucra cung thudc vé loai kién tric kleu kim tw thap,
dic diém hinh dang bén ngoai 1a cang x4y cao, cac tang cang thu nho lai, glong nhw bac thém
vay, twong ti nhw hinh kim tw thap thoi ky dau. Ngoai uu diém vitng chac kién tric kiéu nay
con dé nhan dwoc anh sang Mit Troi day du va moi treong bén ngoai twong déi lon. Vi vay
dung kién tric kiéu bac thém [am nha & dic biét dwoc moi ngwdi wa thich,

T khéa: Kién triic kiéu kim tw thdp; Kién triic bdc thém.
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148. Tai sao can xay dwng kién truc kim tw
thap nguwoc?

Kién truc ki€u kim tw thap da co tir xa xua, coOn klen trac kim ty thap nguoc la mot hinh thirc

kién trtic hién dai, né 1a mot phwong thitc tao hinh c6 dién tich phan duéi ciia kién tric nhé va
1én trén thi to dan ra, twong tu nhw dit ngwoc kim tu thap kiéu bac thém vay.

Nguyén nhan chu yeu khién cho nguoi ta xay dung kién tric kiéu kim tw thap nguoc la dién
tich dat xay dung nén cé han do do chi c6 thé tan dung khodng khong gian & bén trén dé tang
dién tich klen tric can thiét. C6 trwong hop hinh thtrc kim tw thap nguoc cling co thé xuit phat
tir nhu cau st dung ma tré thanh mot kién tric ly twdng, Vién bao tang Huytny & New York ctia



My duoc xay dung nhw vay. Ngoai ra do sw phat trién nhanh chdéng cta cac thanh pho l6n hién
dai, gia dat cao, dé tiét kiém str dung hodc dung lam gara 6 t6, trong cay xanh, v.v. xay dung
kién tric kiu kim tw thap ngwoc 1a mot trong nhitng phu'o'ng phap giai quyét ly twdng.

So véi cac hinh thivc kién tric khac, hinh dang bén ngoai cua kién tric kim tw thap nguoc
that mai la, lam cho ngudi ta chuy. Phong trung bay cua Vién bao tan Cugenham o New York,
My 1a mot kién tric kim tw thap ngwoc hinh tron, dién tich mat san chi rong 50 m, dai 70 m,
hanh lang tham quan phong trung bay cé dang xoan 6c, dai den 430 m, khach tham quan di
thang may 1én dén dinh nha sau dé di tham quan tw trén Xuong dwdi doc theo hanh lang déc
xuong, khong cam thay mét méi. Kién tric nay xay dung nam 1959, 1a mot tac pham lirng danh
do kién tric sw noi tleng Wright thiét ke, dula thiét ké bén ngoai hay bén trong, déu dwoc tan
thuwdng b&i nhitng sdng tao dic sic méi mé ciia nd.

Vién bao tang cua cung dién Louvre ¢ Pari (Phap), trong qua trinh m¢ rong cong trinh ngam
& dudi dat, trén dwong ngam thong téi trudce phong lon Nap6léong, cac kié€n tric sw da thiét ké
mot mai nha hinh kim tw thap nguoc bang kinh dé Idy 4anh sang, phoi hop hai hoa voi viéc thiét
ké hinh kim tw thap & ctra vao. Viéc thiét k& hinh kim tw thap nguorc, da gay hiéu qua thi giac
rat tét, glong nhlr gan mot vién da quy phat sang to 16n & trén tran nha vay, nguoi thiét ké 1a
kién tric sw noi tiéng B6i Duat Minh (nguoi géc Hoa). Ong con thlet ke mot kién trac kiéu kim
tu thap nguoc la Toa thi chinh thanh pho Dallas cua My, chiéu rong ciia mat chinh cda kién
trdc nay la 170 m, cao 61 m, goéc nghiéng veé phia truéc dat dén 34o, dung mot nhom day cap
thép co cwong do cao b tri & trén tang cao nhdt dé kéo gitr khung gia xa va cot nghiéng ra phia
ngoai, kién truc kiéu kim tu thap nguoc co thé che nang cho cac ctra & mat chlnh dién. Thanh
pho Dallas & mién Nam . nong birc ve mua he voi toa nha nay da co duoc hiéu qua tiét kiém
nguon nang lwong rat tot.

Sw phat trién nhanh chéng ctia cac thanh phé lén hién dai ho4, gia dat ngay cang cao, xdy
du'ng kién tric kiéu kim tw thap nguoc co thé tiét kiém dién tich dung dat mot cach co6 hleu
qua, dé 1am bai dd 6 t6 va dai trong cay can thiét.

T khoa: Kién triic kiéu kim tw thdp ngworc.

149. Kién truc cao tang c6 nhirng loai hinh gi?
Kién tric cao tang phat trién dén nay da hon mot thé ky. Nam 1884, o thanh pho Chicago, My

da xay dung mot kién tric 10 tAng dau tién va duoc cong nhan 1a sw mé dau ciia kién tric cao
tang hién dai.




Vay thi the nao moi duwoce goi la klen trac cao tang" Thuc ra khong c6 mot tiéu chuin nhat
dinh, hodc c6 thé néi la tiéu chuan cla cac nwéc vé kién tric cao tang khong glong nhau. 0 My,
kién tric cao tAng phat trién sém nhat, s§ luong cling nhiéu, cic ki€n trac trén dudi 20 tang
kha nhiéu, do do, vuot qua 30 tang ma&i goila kién tric cao ting; con & mot s6 nwéc, 10 tang da
la kién trac cao tang; & Nhit, dong datxay ra thuong xuyén, cho nén rat it xdy dung kién trac
cao tang, phan 1én 1a nha 1-2 tang, toa nha 30 tang dwoc coi I kién tric siéu cao tang.

bé c6 mot khai niém tuwong doi thong nhat vé kién tric cao tang ¢ Hoinghi kién tric cao
tAng qudc t& nim 1972, ngwoi ta dua ra tiéu chudn phan dinh kién tric cao tang gom bdn loai
sau:

e Kién tric cao ting loai 1: 9-16 ting (cao nhat 75 m).

e Kién tric cao ting loai 2: 17-25 ting (cao nhat 50 m).
e Kién tric cao tang loai 3: 26-40 ting (cao nhat 100 m).
e Kién tric siéu cao ting loai trén 40 ting (trén 100 m).

Tiéu chuin dé ngoai viéc xac dinh so tang ra, con han dinh chiéu cao, b&i vi s6 tang cua kién
truc va chiéu cao khong khép véi nhau, chiéu cao moi tang tw 2,5-5m, tham chi cao hon déu
dwoc. Chiéu cao cua toa nha thap doi cua cong ty dau mé Malaixia 1a 452 m, vuot qua chiéu
cao 443 m cua toanha Shells & Chicago nuéc My trudce kia thudc kién tric cao nhat thé gidi,
nhung toa nha cua Malaixia chi c6 88 ting, con toa nha ctia My lai c6 110 tang, hon nhau nhitng
22 tang.

Tiéu chuan  phan loai da xet dén nhan to cht yéu trong thiét ké kién tric cao ting, do 1a strc
choéng gio, kién nghj dung hinh thirc két cau khac nhau nhung hoply dé€ nham dung véi tinh
ddc thu vé cwong do strc gio khac nhau cua ting noi. Trong trwong hop thong thuong, kién
tric cao tang loai mot dung két ciu gia khungla duorc; kién tric cao tang loai hai can pha1 xem
xét dén viéc str dung két cau twong luc cat dé chong gio; khi dat dén do cao cda kién tric cao
tang loai ba thi phdi dung | két cau gia khung twong luc cat, klen tric siéu cao tang loai bon can
xem xét dén két cdu hinh 6ng, bao gom két ciu 6ng don, két cdu dng 1ong va két cdu 6ng bod
thanh chum.

Tw khéa: Kién triic cao tdng.



150. Tai sao c6 thé “treo” toa nha may chuc
tanglen7

Nghe ra thi that khé tin, kién tric cao may chuc tang lai c6 thé "treo" 1én khéng trung nhw
treo long chim sao? Nhlrng toa nha cua Cong ty dong Iirc Bavalia & Munich, Ditc diung la nhw
vay: Mot toa lAu thap cao 23 ting dirng sung sting 0 trung tam, trén dinh nhd ra bén gia do tay
don treo, twong tw nhw bén canh cdy manh mé vieng chic nho ra tir mot cay dai thy, bén trén
treo lo lu'ng bdn toa nha 22 tang!

b6 la mot kién tric cao ting dwoc goi la "kién trac treo”. Vay thi sao lai phai treo nhirng toa
nha cao nhw vay lén?

Thuc ra thi xay dung loai kién trdc treo nhw thé c6 nhiéu wu diém.

Trwdc hét, cac cot va vatliéu thep clia cac két cau thép. hay két cau bétong cot thép bén trong
toa nha déu & trang thai chiu lwc nén, toa nha cang cao, tang dwéi chiu lwc nén cang 1én. Sau
khi toa nha dworc treo 1én, luc nén ma vatliéu thép phal chiu sé tré thanh lwc kéo, nhu vay co
the phat huy kha nang chiu kéo ctia vat lidu  thep, tiét kiém duoc nhiéu thep Lay vidudon
gian, mudn "doi" mot thiing nwéc lcyn 1én, can phai dung gay sat tuong doi to méi duorc, hon
nira it nhit phal dung ba chiéc giy sdt méi cé thé 1am cho thung nwéc 6n dinh; nhu‘ng néu ta
treo thiing nwéc 1én thi dé dang hon nhiéu, mot s¢i day thép binh thudng cling c6 thé lam
duoc.

BB

Hai nita, qua trinh xay dung kién tric treo c6 thé tranh dworc tac nghiép ¢ trén khong. Bao
nhiéu ndm nay, viéc lam nha truyén thong ludén ludn Ia tir mat dat xay lén tang lau cang cao thi
cang nhiéu khé khan Nhung kién truc treo lai khac, né cé the xay tang cao nhat truéc, sau do
treo mot tang 1én, roi xay tiép tang phia dudi, xay dan xuong tirng tang tirng tang mot, dia
diém thi cong trude sau van co the tién hanh & trén mat dat bwong nhién, toa Jau thap & gitra
van phai xay tir dwdi 1én, nhung lwong cong viéc cé thé gidm rat nhiéu.

Sau khi treo bon kién tric cao tang 1én toa lau thap & gitta, phan madt dat & dudi c6 thé lay ra
nhiéu cho dé 1am cac viéc khac, diéu do d6i v&i nhitng thanh phd 1on, dit dai dat do, ratcd y
nghia thuc té. P6 1a mot loi ich niva cda kién tric treo.



Ngoaira & kién tric treo chi c6 toa lau thap trung tdm moi can xay nén, mong, khién cho
pham vi cia nén mong va lwong thi cong giam rat nhiéu. Toa nha ngan hang Hoi Phong ¢ Hong
Kong cao 47 tang, cling 1a mot klen tric treo, no dung tam nhom cot thép lam gia thép do, moi
nhém do b6n cot hinh 6 ong tron co dwong kinh 1,4 m hop thanh, cit ndm tang hodc bay tang thi
mat san dworc treo trén tam cai khung xa chiu lll'C nam ngang.

Toa nha Ngan hang du tri lién bang ctia bang Minnesota nu¢c My, phuong thirc treo dung
khi xay dung tuwong tu nhuw cau cap treo, & gitra hai toa lau thap hinh chir nhat nguwoi ta treo két
ciu thép cé duwong cong hinh day xich rii xudng, trén dinh thap c6 khung xa thép ndm ngang,
toa nha 16 ting dwoc treo trén ket ciu thép. Khau do gitra cac toa lau thap hinh chitnhat dat
dén 100 m, khoang khong gian & phia dudi toa nha treo va dat tréng & bén ngoai hop thanh
mot quang twong rat 1on.

Tw khoa: Kién tric treo.

151. Tai sao can phat trién "kién tric ti€t kiém
nang lwgng™?

Dién va kién truc hién dai c6 quan hé mat thiét véi nhau, kién tric khong c6 dién ndng sé bat
tién cho sinh hoat va cong tac cua nguoi cw tru. Nhung mat khac, di d6i voi sy tang dan so
nhanh chong cua thanh phé, sw tiéu thu nguon nang lu'ong clia cac toa nha 16m, cang ngay cang
tang lén rat nhiéu, dong thoi cling lam anh huéng dén moi trwong chung quanh Vay thi lam
thé& ndo mai c6 thé tranh duoc tinh trang d6? Té chitc bao vé moi trwdong thé gidi chi ra rang:
Phat trlen "kién tric tiét kiém ning luong” phai tr¢ thanh mét bd phan hop thanh quan trong
clia viéc dinh ra mét chinh sach chung vé ngudn ning lwong quéc gia.

Sau nhirng nam 90 cua thé  ky XX, nhiéu nuwoc phat trién da két hop viéc phat trién "klen truc
ti€t kiém nang luwong” voi viéc phé bién rong rai "kién tric théng minh". Thong qua "kién tric
tiét kiém ning luong” dé dat dwoc muc dich tiét kiém nang lwong. Cung voi sy hoan thién ngay
cang nhanh chong cua may vi tinh va ky thuat diéu khlen tw dong hoa, da hoan toan c6 diéu
kién quan ly tong hop vé tiét kiém nang lwong doi véi cong trinh kién tric va da thu duoc hiéu
qua tot nhat, cac bién phap t tiét kiém nang lwong kiéu m&i, nhw phat trién nguon nang luong
Mat Troi, nang lu'(rng gio, nang lu’(mg sinh vat va viéc pho cip rong rdi loai dén tiét kiém nang
hrcrng, khién cho viéc thiét ké "kién tric tiét kiém nang luong” khong con la rat khé khan nita;
mot lwgng lon cac vatliéu tiét kiém nang lu’crng da di vao thi truong, khién cho viéc th1et ké
cdng trinh kién tric d6 thi xuat hién mot sw'cai cach cé tinh chat co ban. Theo diéu tra cua To
chirc bao vé moi truong thé giéi, thanh tich phat trién "kién tric tiét klem nang lwong" cua cac
nuwéc phat trlen kha r6 rét, trong nhirng thanh pho da pho bién rong rai "kién tric tiet kiém
nang lwong”, noi riéng ve ban than cong trinh kién tric, sw tiéu hao nang lwong trén mot don
vi dién tich kién tric da ha xuéng 25%-35%, tham chi cé cong trinh dat 40% tré 1én; d6i véi



toan thanh phd ma néi, cic thanh pho c6 "Kkién trac tiét kiém nang lwong" clia nwéc - My, su tiéu
hao nang lwong noi chung giam xudng 3%-6%, diéu d6 c6 nghia Ia thanh phé d6 mdi ndm cé
thé tiét kiém hang tram triéu doéla vé chi phi nang lwong!

Viéc phat trién "kién tric tiét kiém ning lugng” cung voi viéc d6i méi phong cach thiét ké
kién truc do6 thi va tang cuongy thtrc bao vé moi truong dang hoa vao nhau thanh mot thé
théng nhat, do6 1a nét dic sic quan trong hién nay ctia nhiéu nwéc trong viéc thuc hién chinh
sach tiét kiém nang hro'ng va bao vé moi trlro'ng Cac chuyén gia cho rdng, sw ket hop do co thé
mang lai hiéu qua kinh té nhu' lam chm dn that" bo xa rat nhiéu so voi cach sir dung cac bién
phap cuc b khac. O Nhat Ban véi nguon nang luong it 0i, bat dau twr nhung nam 80 clia thé ky
XX, da thuc hién quy mo hoa phat trién "kién truc tiét klem nang lwong", cac bo cua chinh phu
chung strc hcrp tac, vach ra phuong an tong hop, dau tw hop ly, chi trong trong diém, ket qua la
dién tich "kié€n truc tiét kiém nang lwong" cla cac thanh pho o Nhat Ban phat trlen véitéc do
cao, binh quan 25% moi nam. Trong thoi gian d6 mirc do tiéu hao ndng lwong cta cac thanh
pho Nhat Ban gidm xudng 6,6%, néu xét thém loi ich ddi voi bao vé moi trwong, thi hiéu ich
kinh té& thu duoc do phat trién "kién tric tiét kiém ning lwong” con cao hon nhiéu.

0] Trung Quoc "Kién tric tiét kiém nang lwong” ciing dang tré thanh mot phuong hwdng lon
vé kién trac do thi. Vi du, ‘trong cac ng6i nha xay dung nam 1996 cua thanh pho Thwong Hai c6
1,3 triéu m2 dién tlch kién trac st dung vat liéu lam than tuong tiét kiém nang lwong ki€u mai,
dlen tich kién tric st dung vat liéu méi ting 50% so véi cung ky nam 1995. Nam 1996, thanh
pho Thuong Hai da dau tw 240 triéu nhan dan té dung cho cong tac thi diém xay dung nha &
bang vat liéu lam than tuong tiét kiém ning luong ki€éu moi, ngoai ra con ban hanh "Quy dinh
tam thoi vé thiét ké kién trac nha ¢ tiét kiém nang hro'ng cda tiéu khu thi diém bang vatliéu
lJam than tuong ki€u m&i ciia thanh pho Thlrcrng Hai", do d6 da khién cho cong tac thi diém
nay co tiéu chuan cu thé, hon nita conxac dinh ro yéu ¢ cdu vé hé s truyen nhiét cia twong
ngoai, mai nha va ctra s6, nhw da st dung loai ctta s6 bang thep déo, c6 do6 kin va tinh gitt nhiét
cach nhiét tét, mai nha dung ki€u ddc, twong ngoai dung nh1eu b1en phap gitr nhiét cach nhiét,
dong thoi da cai thién kha nang gitt nhiét cach nhiét kém ctia loai gach xdy nho rong, duc bing
bétong hién nay, da tich lu§ dwoc nhiéu kinh nghiém cho viéc xay dung cac "kién tric tiét kiém
nang lwong" véi quy md 16n sau nay.

Tw Khoa: Kién tric tiét kiém ndng luong.
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152. Thé nao la kien truc khong tro ngai?
Sw t1en b6 cua xa hoi van minh, doi hoi phai lam sao cho nguoi tan tat cling nhw nguoi khoé
manh c6 thé tham gia hoat dong xa hoi nhw nhau. D€ cho nguoi tan tat trong khi hoat dong

cam thay thuan tién, thoai mai & mot s6 cong trinh kién tric da xuat hién nhiéu thiét ké dac
biét, loai kién triic nay thwong dwoc goi 1a "kién triic khong tré ngai'.

Nam 1982, Nhat Ban da bién soan tiéu chuan thiét ké kién tric sir dung thuan tién cho ‘nguoi
tan tat, yéu cau trong thiét ké kién trac thé duc thé thao, phai xét dén nhu cau xem thi diu va
tham gia thi ddu clia nguoi tan tat, o Trung Quéc khi tién hanh Pai hoi thé duc thé thao Vién
Nam, da xay dung mot cong trinh ki&n trac khong tré ngai ¢ 16m dau tién dwoc goi 1a "toa nha
Vién Nam".

Viéc thiét ké va bai tri klen tric khong tro ngai c6 mot s6 dac diém chu yéu, vi du nhu, ngoai
cau thang dung cho nguoi binh thudngra, con c6 dwong déc chuyen dung cho xe ldn, b tri tir
ngoai vao trong nha va gitra cac tang gac, do déc khoang 1/14 chiéu cao ctrlén 1 m, 1 c6 san
nghi, hai bén dwong d6c con lap tay vin va mot sd trang thiét bi khac.

Trong kién tric khong tré ngai co lap thang may c& 16om, c6 thé dong thoi chira bon xe lan,
trong toa nha Vién Nam c6 13 thang may c& lon. Ciing c6 truong hop dung thang may hinh
tron, dé tién cho xe lin hoat dong. Ngoai ra, ¢ mdt dat 1at tham cao su, cac cot va goc tuong
dau lam thanh hinh ban nguyét, cac goc twong cua san thi diu déu dem cao su bao vé v.v.



Cac ctra phong khach trong toa nha Vién Nam déu mé ron 90 cm, nha vé sinh ¢ trong gian
phong déu dung ctra kiéu manh ngdn cach, bé rira mat, bé 'hé xi, chd tdm bang voi hoa sen déu
co lap tay vin, bén canh givong nam va trong buong vé sinh déu c6 niat bAm c6 chir khic in cho
ngudi mu v.v. Nhitng cai d6 déu nham phuc vu va gitip d& rat t6t cho ngudi tan tat hoat dong
thuan tién.

Mot s6 kién tric khong tré ngai khac con c6: & nha xi cong cong co hé xi dung riéng cho
nguoi tan tat, & phong thay quan do dung cho nguoi tan tat cting co ho xi, trén cho ngoi xem
thi dau co danh riéng cho chuyén dung cho nguoi tan tat di xe lan, & bén canh be boi co xay
duong déc Xuong nuéc dung cho ngudi tan tat, & nhitng noi cdng cdng cé dit riéng ban phuc
vu tiép dai nguoi tan tat v.v.

Hién nay, kién tric khoéng tré ngai chu yeu tap trung & cac san thé duc thé thao, ciing c6 kién
tric nha & thiét ké riéng cho gia dinh nguo1i tan tat, co mot s6 ctra hang téng hop 16m hoac
trung tdm mua ban ciing bat dau cht y dén van dé nay.

Tt Khoa: Kién triic khéng tré ngai.

153. Thé nao la "kién truc hop"?

Twr1au, cac k1en tric swludén hy vong viéc xay dung ciing glong nhw ché tao cac san pham
khdc, truc tiép san xuat véi s6 lwgng lon & trong nha mady, vira nhanh lai vira thudn tién, nhw
thé thi hay biét bao!

Trudec tién, cé thé thong nhat kich thuwéc va dang ki€u ctia cac "linh kién" ciu thanh ngdi nha,
nhu cot, dam san gac, ctra sO v.v.va gia cong san xult truedre. Khi xay dlrng nha thi rap chung
lai voi nhau Cac linh kién gia cong san xult trude do goi la "linh klen chésan’ phu'(rng phap
nay da str dung trong cac kién tric c6 dai ngay tir thO’l co La Mava Trung Quoc thoi xwa. Hoi
do, cac bd phan bang da hoavagia khung két cu gb "tiéu chuin hoa" ché tic bang phwong
phap thu cong da dwoc sir dung rong rai.

Dung linh kién ché sdn da lam cho toc do xdy dung nhanh lén rat nhleu neu phong to kich
thwéc cia mot bo phan ché sdn nao do6, nhw san gac duoc ghép tir muoi may tam thanh mot
tam lon, tuong cling co thé lam thanh mét bic tuwong hoan chinh. Khi xay nha, trudc hét, phai
lap sdn cac khung bang thép hoac betong cot thep, roi ciu truc cac birc twong, san gac co dinh
vao do, nhw vay sé xay duwng 1én mot ngdi nha rat nhanh.

Cac kién tric sw da nhanh chong nghira cachlam san ca mot gian phong & trong nha ‘may,
sau d6 chi can vin chuyén dén cong trlro'ng roi dung can cau lip chong Ién nhau, nhw Vay cang
nhanh cang tién hon kh6éng? o6 chinh 1a’ 'kién tric hop", khong nhitng c6 thé lam s&n "vé
ngoaj" cua gian phong, ma ngay ca cac trang thiét bi, du*ong ddy, duong 6 ong bén trong déu co
thé 1ap dat trwdc. Loai kién tric ndy cé thé san xuit hang loat & nha may, dé la tién trinh c6ng
nghiép hoa xay dung.

Ngay tw thé ky XVII xudt hién cd mot khoi kién tric c6 twong van voi gid khung g0 ché san, va
sdn xudt voi so luwong lon, Sau Chién thé giod thi hai, nhiéu thanh pho bi chién tranh tan pha
nang né, can xay dwng lai hang loat nha &, diéu dé da kich thich manh mé tién trinh cong



nghiép hoa xay dung. Nam 1947, klen tric sw noi tleng cua Phap Lo Copuxié nghira cach lam
san tirng gian phong & nha may, réi vin chuyen dén cong trwdng lap rap hodc dat chong 1én
nhau. Loai nha & "kiéu ngin kéo" hodc "kiéu cai méc" nay chinh 1a khai niém ban dau ctia kién
tric hop hién dai.

Nam 1967, tai H0i cho quoc té & Montreal, Canada, nha hop "Montreal-67" do kién trac sw
noi tiéng Canada va mot s6 nguoi khac thlet ké da gdy nén mot sy xdn xao nao dong cuc lon.
Ng6i nha co biét danh "noi cw tri tam” do, gom 158 can ho véi 15 kiéu phong khac nhau, mdi
can ho do 2-3 cai "hop" hop thanh, may tram cai "hop” chong chit 1én nhau nhw mét hon non
b, tao thanh toa nha & cao 12 tang. Tat ca cac can ho déu dwoc lap boi 354 "linh klen co thé
lap rap véinhau duoc, sau do duoc ciu truc lap chong 1én nhau. Pé tranh van chuyen tw xa toi,
cac "linh kién" ciling dwcrc san xuat ngay tai hién truong. D6 1a "kién tric hop kiéu 13p ghép”.

Ngoai ra con c6 motloai goi la "kién tric hop kiéu chinh thé", ca gian phong duorc chétao &
nha may thanh tu'ng don nguyén, sau khi cho dén cong trweong thi truc cau lap rap 1én, ding
nhuy twong nha & "ki€u ngan kéo" cia Copux1é ""Toa nha khoang Trung Ngan" & Tokyo6 Nhat
Ban, xdy dung nam 1972, la do 140 cai "khoang" c6 quy cach nhu nhau hop thanh. Bon nguyén
khoang xuat phat tw sy khéu goi clia khoang con tau Vi Try, ching glong nhw mot hop banh
bich quy ddt nam ngang, bén trong vo ngoai bang kim loai c6 16p gitt nhiét cach nhiét nhu td

lanh, cac trang thiét bi ciia phong toa 1ét, nha bép ciing duwoc bé tri rat chat ché, hoply.

Uu diém lén nhat cta kién tric hop la toc do xay dung nhanh chong, nhung nhuoc diém cua
no cling ! rat ro rét, do la hinh thic tuwong dm don diéu, khé thoa man nhu cdu ca tlnh hoé cta
con nguoi trong xa hoi hién dai doi véi moi trwong cu tru. bi d6i voi sy phat trién khoa hoc ky
thuat, ngwoi ta hy vong dwoc nhin thay kién tric hop da dang va linh hoat twong lai.

Tir Khoéa: Kién triic hop.

154. Tai sao phai nghién ctru xay dung "nha ¢
khong hoa hoc™

Nha & l1a noi con nguwdi chi yéu sinh song, lam viéc va hoc tap. Theo thong ké, con nguoi
danh khoang 90% thoi gian sinh hoat ¢ trong nha. Do d6, moi truong sach sé bén trong nha c6
quan hé mat thiét dén strc khoé con ngudi. Tuy nhién, khong it cac cong trinh Kién tric hién
dai tuy trang tri rat hao hoa, dé chiu, nhung chat luwong khong khi bén trong nha lai rat kém.
Qua diéu tra phat hién, khong Khi ben trong nha co thé tim thay hon 500 chat doc hai, cao gap
may chuc lan so véi khong khi & ‘ngoai nha. Dong thoi con phat hién con nguoi thlr(mg mac cac
chitng bénh vé mit, miii, hong cam thay kho kho chiu, dau dau, moi mét v.v. Tim hiéu nguyén
nhan, nguoi ta thay rang vat liéu xay dung va trang tri 1a cin nguyén chd yéu lam 6 nhiém
khong khi bén trong nha.

Chat son trén cac do gia dung va san nha, son quét tuong cling nhu cac tdm tham lat nha,
gidy dan twong, tran nha bang nhwa v.v. déu c6 thé tod ra cac hop chat hitu co dé bdc hoi, do do6
anh hudng dén strc khoé con nguoi. Nhya ure foocmandehyt la mot san pham hoa chat dung
dé che phu twong vach, no co the 1am cho nha & cé tinh ndng cach nhiét tot. Tuy nhién, loai
nhua nay khi chiu nhiét c6 the san sinh ra chat khi foocmandehyt, khi nong do clia no dat dén
0,00001% thi ph01 cua ta cam thiy khé chiu. Ngoai ra, trong cac vat liéu xay dung trwoc kia
nhu bétong va mot so loai khac thwong co nguyén t6 c6 tinh phéng xa tw nhién radon va cac
chat phan ra ctia n6 nhu chi 218 v.v. Cac chat nay sé lam cho con nguoi bi de doa bé&i bitc xa ma
khong hé hay b1et 1am cho strc mién dich gidm, biéu hién cac triéu chirng nhw ho, dau 6¢c mo
mang, buén non, v.v.

Do anh hudng cla phong trao bao vé moi tredng toan cau, Ky thuit xanh ciing dan dan thim
nhap vao kién tric nha &. Cac nha khoa hoc qua nhiéu lan nghién ctry, da cho ra doi mot kiéu

"nha ¢ khong hod hoc” kiéu mai, khong c6 hai cho con nguoi: khi gia cong vatliéu lam san lau
da loai bo cac hoa chat phong chong md&i nhu photpho hitu co v.v. thay vao d6 nguoi ta ding



cac vatliéu thién nhién c6 hiéu qua phong trir ma&i mot nhuw go hap kho, sap mat ong, dung
nuéc qua hong chat va dudng cat tron thanh "chat son sinh thai" kiéu méi, dé thay cho san
pham hoa dau von hay dung truwéc day; Khi chon vat liéu xay dung, khong nhlrng dung cacvat
liéu thién nhién v hai, bang gb va d4, ma con chi trong chon dung vat liéu c6 thé tai sinh va
vat liéu tong hop chétao bang cac phe liéu. Nha ¢ khong hoa hoc nhu vay, vé tam vi mé thi phu
hcrp voiquan dlem phat trién lau dai, con ve tam vi mo thi lai 1am cho nguoi cu tri c6 dugc
cam giac tré vé véi thién nhién, do d6 né cé trién vong trng dung rat thuec té.

Tw Khoéa: Nha & khéng hoéa hoc.
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155. Tai sao kiéen truc thom co6 the khién tinh
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than nguwoi ta thoai mai?

Klen tric thom la chi cac vatliéu cau thanh cong trinh kién tric o thé toa ra mui thom hoac
dit cac chau hoa, cay canh hay phun vy hwong liéu & bén trong cong trinh kién trtic, khién cho
né ngao ngat mui thom. Cac nha khoa hoc dw tinh, trong mot tuong lai khong xa, sé dan dan
xudt hién cac ‘ng6i nha thom, phong doi may bay thcrm vién bao tang thom v. V. ngay ca trong
toa xe Itra, may bay va tau thuy dau dau cling ngat ngao mui thom. Con ngudi ¢ trong cac kién

tric thom sé cam thiy thé xac va tinh than thoai mai, dé chiu, sw mét moi bong nhién bién
mat. Vay thi, tai sao kién tric thom lai cé thé lam cho ngwoi ta thoai mai, twoi vui nhw vay?

Y hoc hién dai cho rang, mui thom c6 thé anh hudng den tam ly va thai do cua con ngudi. Vi
du nhw, mui thom cda cay tu' dinh hwong va hoa nhai c6 thé khién tam tinh con nguoi nhe
nhang, yén tinh; mui thom ctia hoa thay tién cé thé lam cho tinh tinh con ngwi tré nén 6n
hoa; mui thom cua cdy lan tir la va hoa hong thi co thé khién con nguoi hung phan Cac chuyén
gia vé phuong phap trj liéu bang mui hwong cua My qua thuc nghiém phat hién rang, mui
thom cda qua tdo c6 tac dung diéu tiét su tiét ra adrénalin ctia co thé con nguoi, co thé kiém
ché duoc nhirng tam tw kich dong, lo nghl va noi gian v.v. Mui thom ctia chanh c6 thé lam cho
dau téc tinh tdo, sy mét madi buén ngi bién mat, né cé thé lam cho ‘nguoi tai x€ lai xe chay
nhanh trén dwong cao toc gitt dwoc dau 6 oc tinh tao, ngoai ra con nang cao kha nang chong lai
bénh tat ctia hé théng mién dich, do d6, mui thom ctia chanh con dwoc goi 1a mui "chéng phién
mudn".

Mui thom trong kién tric thom con cé thé dung dé diéu tiét sy thém an ctia con nguoi, mot
s6 mui thom c6 tinh kich thich manh nhu mui cua luu huynh va long ndo v.v. c6 thé [am cho
nguoi ta cam thay bét doj, trai lai, mui thom cua qué c6 the kich thich sw them dn. biéu thu vi
hon la, mui thom con c6 cong h1eu tri bénh, cac phan tir thom c6 thé kich thich dai ndo cua con
nguoi, nhw mui thom cua hoa thién lan, c6 tac dung tran tinh, co thé chira chitng mit ngu, mui
thom ctia c6 huin c6 thé chira bénh hen con mui thom ctia hoa ctc thi lai chira dworc cam mao.

Do do6, lam viéc va sinh song & trong kién tric thom s€ gitip con nguoi ludn cam thay thoai
mai vui twoi, dau 6c tinh tdo, tam hon thw thai, hiéu qua cong tac duoc nang cao rd rét.

Tw khéa: Kién triic thom.

156. Thé nao la nha & kiéu “hoa hwdng
duong™?

Nang luong Mat Troi la mot nguon nang luong c6 the tai sinh ré tién ma lai sach s&, mot tai
nguyén vo tan, dung khong bao gior can kiét, néu nhw c6 thé  tap trung nang lu'o'ng Mt Troi lai
dé cung cap cho con nguoi str dung trong doi song hang ngay, thi khong nhitng co thé tiét kiém
nang lwong 16n nguén nang lugng khong thé tai sinh, ma con tranh dwoc su 6 nhiém do cac
hinh thitc nang lugng khac co thé gay nén, bao vé dwgc moi truong tw nhién. Nha & kiéu "hoa
hwéng dwong” chinh la mét loai co thé 101 dung ning lwong Mat Troi.



DPiém dac biét nhat cia loai nha & kiéu méi mé nay, la n6 c6 thé quay theo hwong Mat Troi
nhuw 1a hoa quy huong duong vay, do do co thé loi dung dén mitc toi da ndng lwong Mit Troi.
Hinh dang bén ngoai cia nha ¢ kiéu "hoa hwong dwong" c6 diém glong nhuw kim ty thap, toan
b6 ngdi nha nang Khoang 1.080 tan. N6 duoc - xay dyng trén mot san xi mang bing phang c6 c6t
thep, con san xi mang thi dat trén mot cai gia chuyen huong co thé chuyen dong duoc. Bé
moéng cia gia chuyén hu'o'ng nam & budng ngam dudi dat, do sau cot chong d& tao thanh quy
dao hinh vong. Sau dau may day lam sao cho ca ngoi nha quay 1080 mdi ngay theo Mit Troi,
dén t6i lai tré vé vi tri ban dau Thlet ké kleu nha ¢ nay, khong nhirng lam cho cac gian phong
luén ludn day anh sang Mat Tro1i, hon nira, cac pin Mat Troi va kinh hoi ty anh sang 13p & trén
mai nha cling c6 thé nhan duoc dau dan sy chiéu xa ctia 4nh sang Mit Troi, mai nha nghiéng
450 la "trung tam" cua ca ngbi nha: Tu'ng day pin quang dién lap trén tam pin Mat Tro1i co thé
bién nang lwong Mat Troi thanh dién nang, ngoai ra, trén dinh con mo mot ctra s6 bang kinh
dugc dong mo bang dién, co the dong mo tuy y, & lcrp bén trong ctia né c6 1ap hé thong tudn
hoan nwéc may va khong khi, va ac quy dung nang lugng Mat Troi. Loai nha & "dudi theo" Mat
Troi nay duoc diéu khién va khong che dé lam quay ngoi nha va diéu khién vi tinh ciing nhuw
ngudn dién ding dé chiéu sang, swdi 4m va sinh hoat, déu do ning lwong Mat Troi cung cAp.

Cac nha khoa hoc tir cac thuc vat c6 tinh huéng vé phia Mat Troi, da ¢é duwgc mdi linh cdm dé
thiét ké nha 6 o kiéu "hoa hlrcrng dwo'ng biéu th vi la ngudi ta con néi theo nguyen ly diéu tiét
birc xa anh sang Mat Tro1i clia cdy cd xa tién, dé thlet ké nha tang ki€u "co xa tién": Loai nha &
nay, hinh dang bén ngoai duoc bo tri theo dang x0dn ¢, nhw vay lam cho méi gian phong déu
c6 thé loi dung day du nang lwong Mat Troi.

Tw khéa: Nha & kiéu hoa hwéng dwong; Nang lwong Mdt Trovi.

[] /\’

157. Tai sao phai xay dlrng kién tric ngam &
dudi dat

Noi dén kién tric ngam ¢ dudi dat, rat nhiéu nguoi sé 11en tuong ngay rang do la do nhu cau
cta chién tranh. Qua thuc vay, nhiéu cong trinh phong trénh dwogc xay dung o duoi dat, nguyén
nhan ban dau 1a do yéu cau ctia chién su, nhat 1a trong dai chién thé gidi lan thir hai va sau khi
xudt hién vii khi hat nhan, rat nhiéu nwéc da xay dung mot cach cé diéu kién xuong sau dudi
long dat cacxi nghiép cong nghiép quan trong, trung tdm chi huy thong tin, cac cong trinh kinh
té trong yéu nhw nha may dién, nha may nwéc, v.v.

Cung voi sy phat trién nhanh chéng ctia nén kinh té, qua trinh "dé thi hoa" hién dai ciing
dang tang len nhanh chong. . SO lwgng cac thanh pho tang 1én nhanh chong, pham vi thanh pho
ngay cang mé& rong, dan s6 & thanh phd ting 1én manh mé, do d6 gy nén mau thuan vé khong



gian sinh song chen chigc, giao thong un tac, co sd ha tang lac hau v.v. dan dén lam cho mo6i
trwong ngay cang xau di, s dat c6 thé s dung dwoc & trong thanh phé 1a c6 han, diéu dé dat
ra nhu cau phat trién theo hwong dwoi long dat. Loi dung khoang khong gian bén trén thanh
phd, tirc 1a phat trlen cac kién tric cao tang, hé théng giao thong 0 trén cao v.v. con loi dung
khoang khong gian ¢ dudi long dat. Thang 5 ndm 1981, Uy ban tai nguyén thién nhién cta Lién
hop quoc da xac dinh, khodng khong gian dudi long d4t cd thé lam diu di mot cach c6 hiéu qua
mAau thuln vé tai nguyén dat dai.

Ngoai cac cong trinh du¢i long dat phuc vu cho muc dich quan sy, con co rat nhiéu cong
trinh kién tric thich hop veé viéc loi dungco nhiéu tang ngam & dwoi dat, khong nhing co thé
dung lam gara 6 td c& [6m, cac kho tang, trung tam bién 4p va phan ph01 dlen ngoai ra ciing
dung lam trung tam thuong nghiép kha thich hop, thim chi tirng ving lién két véi nhau hop
thanh mét thanh pho & dwdi long dat.

Puong tau dién ngam co strc chira lom, toc do nhanh, dung dién lam dong luc, do do it 6
nhiém, la bién phap c6 hiéu qua dé giai quyet van dé giao thong banron & thanh pho 16m, cé
thé lam gidm rat nhiéu lwong khi thai cda 6 to trén mat dat, c6 loi cho viéc bao vé mdi truong.

Duédi long dat1a mot thé gidi yén tinh, rat it bi 6 nhiém vé tiéng 6n, hon nita mua dong thi
dm, mua he thi mat, vira thich hop cho viéc cu trd va ciing twong d6i tiét kiém nguon nang_
lu'ong Tuy nhién, rat nh1eu nha & xay dung & dwéi long dat, trong tinh hinh hién nay con co
kho khan, boi vi gia ca xdy dung ¢ dudi long dat twong doi cao, thi cong kho khan con can phai
dua vao sw tién b0 cta nén khoa hoc ky thuat dé phat trién dan dan. Co mot s6 nuwérc, de tiét
klem nguon nang luong da xay dLrng c6 tinh chat thir nghiém nha &, truong hoc, thu vién v.v.
ngam & dudi dat c6 thé tiét kiem dén 70% nguon nang lwong, mot s con lap dat thiét bi loi
dung ning lwong Mit Trdd, nhu cau vé ngudn niang lwong nhan tao lai cang it hon.

Trung Quoc la nwéc dong dan, dién tich cu tri binh quan trén dau nguoi twong déi thap, phat
trién kién tric dudi long dat mot cach thich hop, sé phat huy tac dung thuc té va c6 hiéu qua
hét strc 1o lao.

Tw khéa: Kién tric ngam.

158. Cac kién tric nam sau dwéi long dat cé
diéu gi ky diéu?

Ngay tu thoi c6 dai, to tién chung ta déu cu tra trong cac hang dong tui doi nay sang doi khac.
Cung v&i sw van minh va tién bd cua xd hoi, con nguoi dan dan tir hang dong di ra ngoai, song
trong nhitng cai nha lam trén mit dat. Song nhirng nam gan day, do cac nguyén nhan nhw dan
s tang nhanh, dat dai canh tac thiéu thén, khung hoang nang lwong, 6 nhiem moi truong v.v.
"kién tric ngam dwdi long dat" lai tror thanh mot nhu cau moi, nhiéu nwéc da bat dau chuyen
mot sé cong trinh trong thanh phé nhw tram xur ly phé liéu, 10 dot rac, duong st cao toc va
trung tdm duw trit nguén nang lwong v.v. xuéng xay dung véi quy mo 16m & dudi long dat.

"Kién tric ngam dwéi long dat" khong nhitng chi la noi sinh song va lam viéc cua con nguoi,
né con bao gom cac cong trinh c6 lién quan chat ché dén hoat dong cua con ngudi, nhu giao
thong, vui choi giai tri. D6 1a mot khong gian twong lai ngay cang tr¢ thanh trung tam hoat
dong, c6 tiém luc rat 16n ctia loai nguoi. Ky thuec, "kién tric ngam dwéi long dat" cé rat nhiéu
wu diém: Mot 13, c6 thé tiét kiém rat nhiéu dat xdy dung, lam diu mau thuan vé dat canh tac bi
14n chiém lam nha o; Hai la, nha & & dwdi long dit vé mua dong thi 3 am mua he thi mat, khong
bi &nh huwdng cta khi hiu, cé thé tiét kiém dién nang dung dé swdi Am mua dong va ha nhiét
mua he, lam diu bét nguy co khung hodng nang lwong; Bala, c6 thé tiét kiém hon 1/2 vat liéu
xdy du'ng, hon nita con c6 kha niang phong chong dong dat rat tot. Ngoaira, nha & dwéi long dat
yén ang, co thé tranh duoc tac hai vé 6 nhiém moi truong va tiéng On, dong thoi c6 thé de dé
phong cac tai nan cé thé xay ra hon so véi & trén mat dat.



Nam 1994, ¢ Nhat Ban nguoi ta da xay ba bon chira ddu lén nam sau duéi long dat 40 m so
véi mat bién; trong quy hoach ctia ho con c6 17 hang muc giao thong van tai twong doilén &
duéi long dat trong do bao gom mot duong cao toc chay xuyén ngang qua vinh Tokyo vo1i gia
xdy dung la 12 ty do la My; & Shiniuku nguoi ta con xay dung mot thanh pho 1én duédi long dat,
nha ¢ chi chit day dac, dwong giao thong toa khap bén phwong tam huwéng; c6 thanh nho kiéu
Italia xdy dung theo phong cach kién truc thoi ky Van hoa phuc hung, c6 vuon rirng co cdy hoa
1a um tum, chim hétliu lo, c6 trung tam budn ban, hang hoa lung linh ngop mat, ngoai ra con
c6 ca quang treong rong 16n hao hoa nita!

Dong thoi voi ngwoi Nhat "dao hang sau”, ngudi My va nguoi Chau Au ciing dao & tang dat
nong hon. Theo thong ké chua day du, & cac bang Minnesota, Texas va thanh pho Los Angeles
cua My dd c6 hon mot van ho gia dinh sinh song ¢ dudilong dat ¢ thu d6 Stockholm cua Thuy
bién da c6 mot phong hoa nhac & duédi long dat va dang xay dung mot ho chira nwéc dudi dat,
nha may xu ly nuoc ban cta thanh phd nay cling dugc doi xuong dwdi long dat; thoi ky gitta
nhitng nam 80 cda thé ky XX, tha do6 Paris nudc Phap xdy dung mot khu thuong nghiép lom
duoi long dat; dong thoi no kiém ludn ca chitc nang cia mot cong vién, con "Kim tw thap kinh"
noi t1eng do klen trac sw nguoi goc Hoa B01 Duat Minh xay dung tru¢c Cung dién Louvre, da
chuyén ctra vao ctia Vién bao tang dé xudng dudi long dat.

May thé ky lai day nguoi Chau Au chwra hé ngwng dao hang nti, duong ham va xdy dung hé
thong dwong tau dién ngam & thanh pha. Nhung hién nay, chigu sau va chidu dai ma ho dao
xuéng long dat da vweot qua bat c thoi ky nao trwdce kia. Pwong him qua bién Manche vira
thong xe khong bao lau, thi Puc va ban Mach bat dau dam phan dao mot dwong ham o dudi eo
bién Fehmarn, dung duong s3t ndi tién Hambourg va Copenhague; Tay Ban Nha va Maréc
cling ban bac kha nang dao mot duong ham duwéi day bién ¢ vung phu can Gibraltar, con cac
nhan vién cong trinh cta Thuy St thi dang nghién ctru tinh kha thi vé viéc xdy dung duong tau
dién ngam dwoi nai Alpes noi hen gitra cac thanh pho cOng trinh nay sé c6 thé rit ngan hanh
trinh gitta cac thanh phé lén ctia Thuy ST dén vai gior dong ho.

bBuong nhién, sy phat trlen cta kién trac ngam dwdi long dat ton tai nhleu van dé thuec té,
nhw vin dé ap hrc cua nudc ¢ mat dat lam thé nao dé duy tri khong khi & duéi long dat luon
lu6n trong sach dé thd; ngodi ra, con can phadi c6 thoi gian day du dé dan dan thich nghi voi
anh hwéng vé tdm 1y va sinh ly do song & dudi long dat khong nhin thdy dwoc anh sang tw
nhién. Mdc du vay, nguoi ta van mudn tin rang Sinh sOng & thé gidi ky diéu dwédi long dat, sé
ngay cang tré nén tién loi dé chiu, ngdy cang dic sac phong phu.

Tw khéa: Kién tric ngam.

159. Cac "toa nha siéu cap" trong twong lai co6
nhirng chirc nang gi?

Nhitng nam gan day, mot s6 thanh pho lén cla cac nwdce trén thé gioi deu ding trudc sirc ép

nang né vé gia dat dat do, dan s6 dong duc va sw cang thang vé nha &, quala da dén mirc do
"tdc dattac vang". bé lam diu cdc mau thuln dé, nguoi ta nghi ra da loa1 y tudng.



Thoi ky dau nhu*ng ndm 90 cua the ky XX, mot cong ty cia Nhat Ban dd dua ra mot ké hoach
hung v la xay dung "toa nha siéu cap" - "Try 2004". Loai cong trinh kién tric nay khong giong
nhu cac toa nha 1o6n, ma twong tw nhw mot thanh phd: N6 chiém mét dién tich gan 800 ha, cao
2004 m, phan tir tang trét 1én dén dinh nha chialam tam cap, tircap 1 dén cap 413 toa nha
dung lam nha & va van phong lam viéc, tw cdp 5 dén cip 81a co quan nghién ctru va noi nghi
ngoi. Tong dién tich st dung cta cong trinh kién trdc to 16n dd 50 1a 8800 ha, trong d6 55%
dung lam nha & cho cw dan, c6 thé xay thanh 24 van cin h, cho 70 van nguoi o; 32% dung lam
van phong lam viéc va khu thu'o'ng nghiép, c6 thé cho 80 van nguoi lam viéc & do 13% dung
lam co quan nghién ctru, khach san va noi nghi ngoi. Do d6, n6 13 mot thanh phé h1en dai co
tinh tong hop hoa thanh mot thé théng nhat bao gom nha o nhiéu tang, vin phong lam viéc,
cong trinh van hoa va thu'o'ng nghiép, vieon hoa, cong vién trong khdng gian, co quan nghlen
ctru, khach san va noi nghi ngoi.

Gia do to 16m clia "toa nha siéu cdp” nay la nhitng 6 ong hinh tru tron cé6 dwdng kinh 10 m lam
nén mong, bén trong ong dung lam duong van chuyen nhan vién va hang hoa. Toan bo cong_
trinh kién tric gdm nhiéu khoi tdm mit c6 két cau khong gian ba chiéu hop thanh, chu vi moi
khoi tAim mat la 350 m, cAc nha liu, tram, quan v.v. déu xay dung gilta cac khung, bao gom ca
toa nha van phong cao 100 tang. Vat ligu dung cho két ciu siéu cao déu la nhirng vat liéu ki€u
mo1i viing chic va nhe, nhw chat nhua tang cwong bang cacbon va soi thdy tinh. Cau thang may
tién tién ki€u moi chuyen van tuan hoan lién tuc, tr tang trét dén dinh nha cao 2004 m chi can
bay phut, ngoai ra con co loai xe van chuyén cdm ng tuyén tinh & trong dwong qua lai theo
chiéu ndm ngang; trong kién tric kiéu kim tu thap dung hé thong mang ludi cung cap nang
lwrong theo kiéu khép Kin, ,thong qua thiét bi phan rng sinh hoc khién cho nwéc ban, phé lieuva
nhiét lwong thira dwoc tudn hoan san sinh ra nguon nang lwong méi, dong thoi loi dung nguon
nang luwong thién nhién nhuw nang luong gio, nang lwong Mat Troi dé phat dién, bén trong cong
trinh kién trdc con lap hé thong tin tirc va truyen thong tién tién, dong thoi co tivi dung angten
chung, trong hé thong truyén thong con c6 mot loai he thong thé thong tin ca nhan, du la cw
dan, nhan vién céng tac hodc khach du lich, déu cé thé sir dung the nay de tu van nhu'ng swviéc
ma minh can tim hiéu, nhw vay sé khong cé ai bi lac dworng trong "toa nha siéu cap" dan xen
ngang doc nay.

Tuy nhién, xdy dung loai "toa nha siéu cap nay cling ton tai mot sé van deé thuc té. Truwdc
hét, ting [au cang cao thibi anh huong cua dong dat va gi6 1én cang 1om; thr ha1 la vin dé an
toan phong chay, la mot bai toan khé clia cac toa nha choc troi, sau cung la van dé cw trd, nhiét
do ¢ trén cao 1000 m thap hon dén vai do so véi mat dat, & day khong khi loang hon, ap. suat
khi quyén chi bing 88% so v&i mat dat, diém soi cua nuoc la 950C. Nhiéu van dé thll’C te du cac
loai do nhirng sw sai khac d6 mang lai, xem ra con doi hoi nhitng nha thiét ké xem xét va
nghién ctru mdt cach toan dién hon.

Tiwr Khéa: Toa nha siéu cdp.

160. Tai sao phan 1&n cac mai nha trién 1am va



cung thé thao lai c6 hinh dang rat ky la?

Nha trién lam, cung thé thao, nha hat rap chleu béng déu la nhitng cong trinh kién triic cong
cong cd lon chtra nhidu nguoi xem, dac diém cua chung la khau do khong gian rat 16m, nhung
lai khong dwoc dung cot dé chong do khoang khong gian & bén trong, dé tranh 1am can tré tam
mat cla nguoi xem anh huéng dén sy thudng thirc nghé thuat. Pac biét1a cung thé thao, quy
mo nguoi xem thwong dat dén hang van, khau d6 kién tric thu'o'ng pha1 dai dén 100-200 m,
két cau khung nha thong thucrng khé dat duoc yéu cau do, dong thoi, cac kién tric cong cong
¢ lon do, ciing thuwong duoc coi nhu ki&n triic ¢6 tinh chat tiéu chi trong thlet ké dé thi, vé
phong cach thiét ké, can phai tao hinh kién tric dic thu dé hip din moi ngudi.

Hién nay, két cau kiéu khung ludiva kleu cap treo dwoc dung tuwong doi nhiéu trong cac cong
trinh kién trdc cé tinh chat vinh ctru véi khau do 1on.

Ket ciu ki€u khung lwdi dung thép hinh nhu thép goc (thép chir L) hodc 6 ong thép, chinglién
két véi nhau thanh két cdu mai nha khau do 16m hinh 6 lwdi lap thé. Vi tinh nang cua 6ng thép
tot hon thep goc, do do thuwong dung 6 6ng thép lam 6 ludi, dung nhiéu phwong thirc lién két tao
thanh mai nha véi cac hinh dang khac nhau mot cach thuan tién, khau do thuong vao khoang
100-200 m. bac biét la khi xay dung cac kién tric hinh két cau khung lwéi té ra tinh wu viét cua
né ma cac két cau khac khé ¢ the sanh kip. Nha trung bay cua My trong Hoi cho thé gidi &
Montreal, Canada nam 1967 va nha Chu dé trong Hoi cho thé giéi & Vancouver, Canada nim
1986 déu la nhirng kién trac hinh cau st dung kién tric khung lwdi tan ky va m§ quan, 1ap rap
va thao d& cling twong déi thuln tién.

Kién trac kiéu cap treo la mot hinh thirc két cau c6 khau do 1on khac, loai két cAu mai nha
nay ban dau la doswgoiy theo két cau cla cau cap treo, uu diém ctia né la co thé phat huy toi
da tinh wu viét cua vatliéu thep, giam luong thép can dung Phwong thirc ciu tao cia captreo
thong thudng cling nhw gia thep cua cau cap treo, gitta hai truc dirng strng sting, nguo1i ta treo
day thep chinh, trén day cap do lai treo mot nhém cap thep dung de do mal nha. Phuong thirc
nay gan giong nhw mot cai léu bat, c6 thé tim thay nguon goc ban diu cua kién tric cap treo tir
cacléulanlam bing day thirng song may cua ngum nguyén thuy. San thi diu thé thao tong
hop quoc lap & trong nha (con goi la cung thé thao "Cay cam dang") & Toky6 Nhat Ban, xay
dung nam 1964, chinh la hai kién tric cap treo c6 tao hinh doc ddo, nha chinh la nha bé boi,
cling c6 thé dung cho cAc mon thi diu khac, c6 hon 16000 chd ngdi. Trén hai day cap treo
chinh to 16n, ngwoi ta treo hai nhém cap thep dé do mai nha, nhin theo mit phang nam ngang,
mai nha giéng nhw hai manh trang ludi liém dat léch nhau, vong cunglon da1 240 m, vong cung
nho dai 120 m, chd cao nhat cach mat dat 40,4 m. Nha danh bong rd nam ¢ phia tay nam nha
chinh cling la két ciu cap treo nhuwng chi c6 mot cot 0 gilta, mat phang dang hinh tron, day cap
& trén cot xoay dan dan, hinh thanh mai nha hinh xodn &c c6 tao hinh dep dé.

Tiwr Khéa: Két cdu khung lwdi; Két cdu cdp treo.
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161. Tai sao noi kién truc San van dong
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Thuwong Hai co trinh do tién tién quoc te?

Nam 1997, Pai hoi thé duc thé thao lan thir tAm toan Trung Quoc dwoc ctr hanh rat ram ro6 va
trong thé & thanh phé Thu'o'ng Hai, 1€ khai mac dién ra tai Sanvan dong Thwong Hai maéi xay
dung xong. Cac van dong vién, nhan vién L cong tacva khan gia tir khap noi trong nwoc dén déu
hét loi khen ngoi cong trinh kién triic méi mé, huing vi nay, ho cho rdng cong trinh nay co trinh

do6 kién trac hang dau thé gidi, |a mot cong trinh th& thao tong hop tiéu biéu nhat cua Trung
Qudc cudi thé ky XX.

Dién tich k1en tric toan bo San van dong Thu*ong Hai khoang 150.000 m2, c6 thé chira duorc
tam van nguoi xem, do do, né con duoc goi la "san van dong tam van ngwoi’. Hinh dang bén
ngoai cla san van dong, nhin tir xa giong nhu mot cai yén ngua, chd cao nhat cach mat dat 70
m. Cho lam cho nguoi ta thich thu nhdt la mui mai che khan dai mau trang uén lwon nhap nhd,
cach tao hinh ctia n6 giéng nhw nhirng dinh nui nho, tuyet phu trang xo4, nhin 1én that Ia twoi
sang, dep mat. Ky thuc, mui mai che c6 hinh dang nui tuyét nay trong cong trinh kién trac rat
kho thi cong so voi cac kién tric binh thuong. Mui khan dai dung khung ludi 6 ong thep co diém
khop hinh cau duoc st dung rong rai trén thé gidi, chon dung loai 6ng thép khong c6 moéi han,
vach mong kiéu méi, chat lwong tét nhat. Cac nha thiét ké da dot pha nhiing quy dinh thong
thuong, thiét ké loai khung chiu lwc dai hon 70 m, chiéu dai cia né la chwa tirng c6 trén thé
giéi, ma cai khé nhat 1a dwa mot khung chiu luc 16n nhat (ndng dén 80 tan) lén trén cao hon 70
m de tién hanh lap dat! Twong tw nhw thé, trén néc cong trinh kién tric co phu mot mang
mong dé che nang va tranh mua gio, that khéo 1éo, ém diu, day la mot loai mang mong maéi me
lam bang s¢i thuy tinh nhe, bén trén quét motlop nhu'a tong hop, tuy rang chiéu day cia no
chi bang 0,8 mm, nhung do bén lai virot xa cdc cira kinh cta cac kién tric thong thuong.

Phan kién tric ngam duéi dat ctia San van dong Thwong Hai do hon 4000 coc vudng bang
bétong cot thép chong do. M01 coc dai khoang 30 m. bac biétla 96 cot do nghleng vong quanh
mat san chiu tai cua buong ngam dudi dat, cac cot nay co6 goc nghiéng ra ngoai ratlon, chiéu
cao cua chung lai khong giong nhau, tiét dlen cua cOt cling khong theo mot quy tac nao, do do
ta cling c6 thé hiéu dwoc yéu cau vé cudng dd clia cot d& phai cao va mitc do kho khan thi cong
16n nhw thé nao.

Qua sy thiét ké tai ba cua cac kién tric sw, khan dai cia sin van dong chia lam ba tang, trén,
gitra va du‘O’l do doc cua khan dai moi tang déu thiét k& thanh hinh lwon song | khién cho moi
khan gia déu co dwoc cam thu vé thi giac tot nhat. Ngoai ra, phan kién triic ngdm dwéi dat clia
sin van dong con c6 gara 0 td rong rai, cé thé chira 600 xe con.

La mot san van dong tong hop hién dai hoa, chat lwong san bai 1a mot trong nhitng tiéu
chuin danh gia quan trong nhat. San van dong Thuong Hai c6 san cd 16m ngoai troi co thé
thich hop véi cac loai hinh thi d4u thé thao. Bé mat san bong c6 motlop co xanh muot chit
lwong cao, & dudi 16p cb 1al6p da cudi nho déu din tron véi cat vang, cé rai phan hitu co, trong
16p da cat con dat muwong thoat nwéc hinh chir V nguoc lam bang nhya PVC. Lam nhw vay
khong nhitng c6 loi cho viéc sinh tru'ong ctia hat va than cd, ma con bao dam dé thdm nwéc tot
nhit cho sin bong, thay doi bd mat ctia san bong thong thuong hé gap mua la wot sting, anh
huwong dén cudc thi daiu. Ngoal ra, duong chay bang cao su déo chat lugng cao va cac san bdi
thi dau, hudn luyén khac ciing rat bang phang, kich c& hop tiéu chuin, cac trang thiét bi thi d4u



déu dat trinh d0 tién tién quéc té.

La mo6t cong trinh kién tric thé thao c6 tinh tdng hop, San van dong Thuong Hai con xay
thém nha khach, nha an, trung tam vui choi g1a1 tri, phong trung bay, hinh thanh mot cong
trinh quy m6 bao gom thé thao, vui choi giai tri va nghl ngoi, hop thanh mot thé hoan chinh,
thdo nao ai dén day cling phai hét 1 ca ngoi phong cach tao hinh hdp dan, cuén hit nguoi ta
dén thé!

Tw Khoa: Sdn vdn dong Thwong Hdi.

162. Tai sao bé mat bén ngoai cua toa nha
Ngan hang Trung Qudc & Hong Kong lai c6 rat
nhiéu hinh tam giac?

Dai dat doc theo bo bién tir Loan Tt dén Trung Hoan ¢ o Hong Kong la mot trong nhiing noi
tap trung cac co quan tai chinh tién té thwong nghiép cua Hong Kong. Phong cach cac toa nha
moc lén nhu rirng o day co khac nhau, nhung tir nhiéu huéng déu cé the nhin thiy mét kién
trac siéu cao tang ndi bat han 1én, do6 1a toa nha Ngan hang Trung Quoc o Hong Kong, do kién
trac sw noi ti€ng Boi Duat Minh thiét ké, dac diém 1on nhat cia no la c6 rat nhiéu két cau tam
giac & bé mat bén ngoai.

Cong trinh kién tric nay vi bon phia chung quanh déu bi han ché béi cac dwong xdy O trén
cao, dién tich dat c6 thé str dung dwoc tuong dsi nhé. Pé dat duoc dién tich kién tric can thiét,
toa nha phai xay rat cao, dén 315 m. Nhu'ng o Hong Koéng moi nam vao mua he déu c6 bao
manh, didu dé khién cho viéc chong gi6 cua cac cong trinh klen tric cao lon tr¢ thanh van dé
noi bat. CAc nha thiét ké xuat phat tir hai phuong dién de giai quyét bai todn kho vé chong gio
1a phia duéi to phia trén nho, mat phang toa nha hinh vudng duoc vach theo duong chéo chia
thanh bon hinh tam giac, s6 hinh tam giac canglén cao cang gidm bét, dén tang 20 thi bot
thém mot tam giac, dén tang 28 lai b&t mot tam giac, dén tang 51 lai bot thém mot tam gic
nita, tam giac cudi ciing phat trién 1én dén mai nha.

Hai 13, hinh thirc ma cac "khéi 0 ong 'déu dung "khung chiu lyc” 1a chi hinh thirc két cdu két
hop cic thanh thép theo hinh tam gidc, vi du cot tai dién cao ap twong dwong voi khung chiu
Iwc thiang du'ng c6 mot s6 dam cau, khung nha chlu Iuc ndm ngang. Khéi 6 ong theo kiéu khung
chiu luc goila” ong khung chiu lwc", né 1a két cdu chdng gié rat vu viét ma lai tiét kiém. Neu lay
di cac tam kinh & bé madt bén ngoai toa nha Ngan hang Trung Quoc & Hong Kong thi cac "khung
xwong” cua no, trong glong nhw mot cot tai dién cao ap. Cac "khung xwong" hop thanh hinh
tam giac nay, 1a nhitng 6ng hinh h6p vudéng lam bing thép, bén trong d6 bétong, cuwdng do rat
cao.

Mait phang cta toa nha Ngan hang Trung Quéc & Hong Kong do cac hinh tam giac hop thanh,
bé mat bén ngoai cling do cac hinh tam giac hgp thanh, mai nha Ia hinh tam giac nghiéng. Hinh



dang bén ngoai ctia n6 rat glong mot bip mang tre, 11nh cam cla Kién tric sw chinh 13 bat dau
tir cau ngan ngit Trung Qudc. "Thanh tric tiét tiét cao"” (nghia la "tre xanh cao dan 1én tirng
dét" - ND), twong trung cho sw hung thinh phat dat cia ngan hang.

T Khoa: Kién triic cao tdng; Khung xwong.

163. Tai sao nha & 6 t6 rat dwoc moi nguwoi
hoan nghénh?

Co Iuc xem ti vi, ta thay mot sO nguoi dan ¢ nwdc ngoai song trong mot gian phong nhuw
buong xe 0 t0, nguoi ta co thé thay no di Itr hanh khap noi, gdp dau & day, khién cho cudc song
to ra rat ly thii va mé&i mé. D6 1a nha & 6 td c6 thé chuyén dong duoc thuong dwoc goila 6 to
nha & hay "nha xe lvu dong".

Nha & 6 t6 ra doi sém nhat vao ndm 1933. Liic do, chikc nang va trang thiét bi bén trong cua
no con rat - khong hoan chinh, chu yéu dung trong hnh virc quan sy va cong tac mo dia chat &
mién xa x6i héo lanh. Vé sau viéc thiét ké cac nha & lwu dong du'o'c chi trong nhiéu hon, dén
gitta thé ky XX, trén 6 t6 nha & da trang bi budng vé sinh, buong tam va nha bép, trang b1 bén
trong khong khac may so véinha & thong thuong, tire 1a vira thudn tién, lai thodi mai, dé chiu,
hon nita, vi né dwoc san xuat hang loat & nha may, do dé gia ré hon nha & thong thu'o'ng, cho
nén rat du'o'c nhidu ngudi hoan nghénh.

Nha 6 t6 duoc chong do bang khung thep, dé giam bot trong lwgng cua no, twomg nha dung
két cau chu yeu bang g6 dan, bén trong c6 don vat liéu bot, vira virng chac la1 gitr nhiét. Vat heu
lam mai nha con c6 dac dlem chong tham va chiu nhiét do cao, diéu d6 khién cho "6 t6 nha &"
khong s mwa dam nang gat, thich hop véi cac diéu kién thoi tiét. Bén trong nha c6 lap cac
th1et bi va dung cu gia dinh, c6 thé bao dam cac dleu klen sinh song co ban. Théng thuwong, khi
0 to nha & den mot noi nao dé, thi hé thong cung cap nwéc cia nd can néi thong vai hé thong
6ng nudc clia dia phwong, hé thong chiéu sang va dién thoai ciing vay. Pwong nhién, cac 6 to
nha & tién tién co trang bi may phat dién riéng va ac quy voi dung luong 1om, doéng thei cé ca
trang bi chira nuéc va thai nwéc. C6 thé duy tri nhu ciu can thiét cho sinh hoat trong mot thoi
gian ngan.

Ngoai nha 6 t6 ra nguoi ta con cdn ct theo yéu cau dé thiét ké nha & theo kiéu toa xe Itta, nha
& kiéu xe goong c6 budng l1ai va nha o ki€u congteno co thé cau lén xe tai khong co mui d& cho
di v.v. Swra doi cua cac nha ¢ lwu dong do, da rut ngan rat nhiéu chu ky xdy dung nha ¢, phu
hop voi so thich va nhu cau cua nguoi ¢, ngoai ra con giai quyet dwoc van dé cu tri cia nhiéu
trwong hop ddc biét, do do ching co tién do hét strc thuc dung va phtt hop véi sw phat trién
ctia khoa hoc ky thuat.

Tw khoa: Nha ¢ 6 t6; Nha xe lvu dong.

164. Tai sao cac toa nha choc troi lai so nhat 1a
hoa hoan7

Trong cac tai hoa ma cac toa nha choc troi gap phal thwong vong vé ngudi do hod hoan gay



nén twong dm nhiéu, ton that vé cua cai vat chat ciling cuc ky nghiém trong, chi dirng sau "sat
thu nha cao” la dong dat ma thoi. Theo théng ké trong thoi gian tir nam 1961-1964, cac khach
san & Nhat Ban xdy ra trén 400 vu hod hoan, con & My thi nhiéu dén 11.800-12.400 Ian, nhw
Trung tam Thwcrng mai thé glO’l (WTC) noi tleng, trong nam 1974 da xay ra 40 lan hoa hoan1
cac thong ké vé nguyén nhan gay hoa hoan & cac nha cao tang cho biét: Do hit thudcla chiém
35%, do sw cd duong day dién 22%, con lai 1a do swdi &m, 1am bép va khi than v.v. Do sw bd tri
cua cong trinh kién truc, may tang thap & dudi toa nha phan lén déu dung lam nha bep, nha an,
ham ngam duoi dat, gara 6 to, kho tang, phong] bién 4p phan phéi dién v.v. Nhitng noi nay rat
dé giy hoa hoan, cong thém didu kién thong gio twong d6i kém, sau khi bi chay do thiéu oxy
nén chay khong hét, san sinh ra mot lwong Ion khéi mu mit cé tlnh kich thich va doc hai, dong
thoi khong khi ndng do ngon Itra tao ra thong qua cac loai duong ong nhanh chéng lan 1én phia
trén, lam cho nhitng ngudi & trong cac tang lau cao bi chét vi ngat tho.

Cac dwong ham thang dirng & trong kién trdc cao tang twong tw nhu & ong bé hut gio khi dotlo,
ong cang dai thi tac dung hut gi6 cang manh. Mot toa nha choc troi chi riéng ham (giéng) cau
thang may thuong co vai cho cho dén vai chuc cho ngoai ra con co buong cau thang, duwong
ong do rac, ong dua quan 4o ban, buéng dlrcmg ong vé sinh, hAm ~day cap dién v.v. ching c6 sO
luong nhleu tiét dién 16, phan b6 khap noi, lai xuyén sudt tir trén xuong dwéi tod nha, thuong
dai tw vai chuc dén vai tram mét, do do hinh thanh mot cum ong bé hit gid c6 sirc hit rat
manh, hau qua that dang so. Nhw mot khach san & Nhat Ban, vi khach bo dau mau thudc 14 vao
du'ong ong d6 rac nén gay hod hoan, két qua da thiéu huy 7-10 tang nha, mot khach san 22
tang o Han Quoc tang hai bi chay ngon Iva lan 1én trén theo budéng cau thang may chwa dong
ctra, lam cho toan bd phong khach & bén trén déu bi chay trui, 163 nguoi chét.

C6 mot so toa nha cao tang thiét ke khong hop 1y, hanh lang bo tri khong theo hinh vong tron
ma theo kiéu "ngd cut" & cudi. Khi xay ra hoa hoan, dong ngwdi hoang loan trong khoi mu, do
mat bi kich thich hoac thiéu oXy nén kha nang nhin bi han ché, khé tim dwoc 16i ra, gay nén
thwong vong ning né vé ngudi.

Chlra chay kho khan lai la mot nguyén nhan quan trong nira khién cho cac toa nha choc troi
cang "so" hoa hoan. Phan 1én cac toa nha choc troi, & chung quanh phan dwdi thap cda toa nha
c6 2-3 tang dung lam co ciu dich vu cong cong, nhu cira hang, trung tam budn ban, buu dién,
ngdn hang, nha an, quan bar, noi vui choi giai tri v.v. Mot khi toa nha ¢ gitra bi chay, xe chita
chay dén noi ciing kho vao sat dugrc, do do lam tré ngai cho viéc bac thang chita chay. Hon nira
ch1eu cao cua thang ciing c6 han, thucrng la 50-60 m, doi pho v6i hoa hoan ¢ nhitng tang cao
cua toa nha choc troi thi qua la lac hdu qua xa, chang lam gi dwogc. Ngoai ra, giao thong di lai
trong cac toa nha choc trod, chid yéu dua vao thang may, sau khi xay ra hoa hoan thuong phai
ngung vi nguon diénbi cat, khién cho cac dwdng dung dé so tan bi glam ma chiéu ctia dong
ngudi so tan lai ngwoc chiéu véi nhan vién chita chay, nén thwong gy un tic.

Do d6 c6 thé thiy, hod hoan xdy ra & cic toa nha choc troi qua 1a mot diéu rat dang so.
Tw Khoéa: Hoa hoan; Toa nha choc troi.



165. Tai sao can phai xdy dung "tuwong bao
chiu tai"?

Cackién tric cao tang, dac biétla kién tric siéu cao thuwdng dung phwong phap két cau hai
kh01 ong trong va ngoai de chong gi6 va chdng dong dat. Bén trong dung khoi 6ng gom nhiéu
gam (gleng) cau thang may hop thanh, bén ngoai la khéi dng theo hinh thirc khung swon chiu
luc, mat ngoai cua cong trinh co thé nhln thdy nhiéu khung thép dan chéo nhau, trong khong
dep mat. Toa nha van  phong lam viéc cua Cong ty co khi thwong nghiép quoc té Pigbao cuia My,
toan by twong ngoai ¢ bon chung quanh déu la cac 6 nho dan xen nhau, cac 6 nay dung cau
kién betong cot thép hinh chit X c6 quy cach nhu nhau hop thanh. Nhin 1én, mdt ngoai cua cong
trinh kién tric giong nhu c6 treo mot bitc man (manh) c6 hinh 6 vudng. Ciu tao nhu vay ngoai
tac dung chong gio va chong dong dat ra, chd yéu la dé de trong lwgng do cac san gac truyen
xudng. San cua moi tang déu dat trén man c6 hinh 6 Vuong, no co tac dung nhw mot birc tuong
ngoai chiu tai, c6 ngwoi goi do 1a "tworng chiu tai kiéu moi” hay "tuong bao chiu tai”. Trong cac
kiéu klen truc truyen thong thi cot khung swon trong nam & bén trong, con twong klnh 14y 4anh
sang thi & bén ngoai, nhung man twong chiu tai thi ngwoc lai: K&t ciu chiu tdi nam & bén trong,
c6 Iic twong kinh cach twong bao chiu tai d&n 0,7-1 m.

Toa nha Ngan hang Lambert ¢ Bruxelles, Bi, twong bao chiu tai dung hinh thirc 6 chir thap,
moi ciu kién béténg cot thép hinh chir thap rong 6,4 m, chiéu cao bang chiéu cao cia mot tang
lau.

Cong trinh kién trdc cda tuong bao chiu tai, nhin bén ngoai trong tinh té, mdila va dep dé;
hon nira, sau khi chuyén két ciu chiu tdi ra bén ngoai, thi & bén trong, ngoai ham cau thang
may va cot ra, khoang khong gian tam nhin thoang rong, khi str dung, b6 tri linh hoat, phan
cach thoai mai. Ngoai ra, sau khi doi cot thép hoadc cot bétong cot thep chiu lucra bén ngoai,
thi tinh an toan ve phong chay ctia cong trinh kién triic ciing dwoc ting 1én mot cach twong
rng.

Tw khoéa: Twong bao chju tdi.

166. Tai sao trwdc khi thiét ké cong trinh can

[] /\’

pha1 tién hanh tham do dia chat?

Thiét ké m6t cong trinh kién trac, du la klen trac loai nhé mot, hai tang hay toa nha may chuc
tang, déu phai tinh toan trong lu'(yng chung cta cong trinh kién trdc d6, muc dich l1a dé thiét ké
mong. Trong lwong chung cua cong trinh klen tric goi la "tai trong", no chia lam hai b6 phan
1on: Mot bo phén la trong lwgng ban than cong trinh kién tric, nhw mai nha, san gac, dam cot,
cau thang v.v. trong lwong cua ching hau nhw c6 dinh khong thay doi, 80l 13" ta1 trong co dlnh"
(tai trong tinh); con trong luong cta tuyét phu trén mai nha, dé vat va ngudi & trong nha
thuong hay bién dong, cho nén duoc goi 1a "tai trong bién d6i" (tal trong dong). Khi thiét ké
mong, déu phai tinh ca hai loai tai trong do, nhw vady méi c6 thé biét dworc moi mét vuong trén
chan twong ¢ tang trét cia cong trinh kién triic cé bao nhiéu tai trong. Néu mdi dé cot c6 150
tan tai trong, vay thi méng phai xay to bao nhiéu, sau bao nhiéu? Liic nay phai dwa vao tham
do dia chat.

Muc dich cia tham do dia chat la phai biét r6 tinh trang 1&p dat 6 o dll‘O’l cong trinh kién truc,
nhuw dat & dwéi mat dat c6 bao nhiéu 16p, moi lop day bao nhiéu, "ctrng" hay mem" "chat" hay
"x0p", m6i m2 c6 thé chiu bao nhiéu tai | trong v.v. Néu moi m2 lop dat cting c6 thé chlu trong
lu'(rng nénla 1,5 x 105 N, 1y tai trong ctia d€ cot chia cho con s6 do thi biét dwgc mong phai c6
dién tich 10 m?2. Puwong nhién day chi la treong hop dwoc don gidn hod, con trén thuyec té thi
phtrc tap hon.



Tham do dia chat ngoai viéc tim hiéu mtrc dé mém, clng cuia 1ép dat ra, diéu quan trong hon
la can tlm hiéu & dwdi dat co tinh trang "nguy hiém" khong Chang han nhw dwéi dit c6 "lop
cat troi”. Khilop dat cat rat xép, cac hat cat c6 thé hinh thanh 16p cat tréi theo sw lwu dong cua
nudc & dat, xdy mong o trén do 1a rat nguy hiém. Ngoai ra con c6 nhitng vung dat dwoc hinh
thanh do con song trudc day bi boi 1ap, vi gitra long s6ng co 16p bun lang rat mém, xay mong &
trén d6 1a khong virng chic dwoc. Nhitng cai dé deéu phai dya vao cong tac tham do dia chat
ma&i co the xac dinh duoc ré rang. Thoi c6 dai chwa c6 tham do dia chat, nén khi xay nha clra
thwdng xay ra van de. Thap nghiéng Piza noi tiéng & Italia dworc xay dung dé ky niém nguoi
Piza da danh bai nguoi Saraxan trong cudc hai chién & Palermo nam 1063. Thap xay nam
1174, khi xay den tang thir ba thi bit dau nghiéng, béi vi nén mong cua thap nam dung trén 16p
dat lang dong ctia dong séng. Thap nghiéng Piza da ting phai ngirng xay mot thé ky, khi t1ep
tuc xdy lai, mdc du da giam nhe trong lwong cua thap va bo dinh thap, nhung thap van tiép tuc
nghleng, tré thanh mot thap nghleng noi tleng Hién nay d6 nghiéng ctuia thap da dat den
4,60m, cac chuyén gia xdy dung cua nhiéu nwéc deu dang nghi ra nhiéu phuong an gia c6, dé
cho ‘trang thai nghiéng cua thap duoc 6 6n dinh. Sw can thiét phai tham do dia chit truére khi
thiét ké khong phai chi d6i véi cac cong trinh kién tric ma cac cong trinh khac nhw dwong sit,
cau, cong trinh thuy loi cling déu phai tién hanh tham do dia chat.

Tiwr Khéa: Tham do dia chdt; Tdi trong.

167. Tai sao cac kién tric cao tang cang ngay
cang duoc xay cao hon?

Hon 100 nam trudec, & thanh pho Chlcago nwéc My xudt hién toa nha Cong ty bdo hiém nha &
cao 10 tang, Ai c6 the nghl rang, cai toa nha ma bdy gio xem ra thi nho be khong dang ké ay lai
la tiéu chi diu tién cua cac kién tric cao tang ¢ thanh phd hién dai. Bat dau tir do, cac klen tric
cao tang dua nhau xdy dung o khap noi trén thé gi¢i nhw mang moc sau mwa xuan, ngoai ra
con xuat hién cac toa nha choc troi siéu cdp hon 100 ting, chiéu cao vwot qua 400m.

Vay tai sao cac kién triic cao tang c6 thé ngay cang duoc xay cao hon thé? Piéu nay khong
thé tach roi véi sw 'phat trién nhanh chéng vé cac mat co hoc két cu kién tric, khoa hoc vat
liéu xay dung va cac thiét bi co dién, v.v.

Xay dung kién tric cao tang, diéu quan trong nhat Ia tinh 6 6n dinh ctia toa nha, ma tinh 6n
dlnh do lai c6 quan hé mat thiét véi do 1on nho sau can cia méng nén nha. Theo tinh toan ty
s0 giita chidu cao ctia toa nha va chiéu rong cua mong cang nho, th1 tinh 6n dinh cua toa nha
cang lon. Trong mon hoc kién tric, ty sO do goi 1a "ty so cao rong”, ty s6 cao rong cua cac kién
tric cao tang noéi chung Ia tir 6:1 dén 8:1, con muon xdy dung toa nha choc troi siéu cap thi bat
budc phai dot pha sy han ché cha ty so do. Vigia ca dat dai cua cac thanh phé 16n rat dit, nha
cu'a day dac, dé phat huy toi da hiéu suit st dung trén mot don vi dién tich dat, chico thé

"chiém troi" ma khong' 'chiém dat" ,nghia la dung bién phap tang thém s6 tang ma thoi, dé 1a
nguyen do tai sao ngu'm ta thiét ké xdy dung kién tric siéu cao tang. Tuy nhién, trong digu
kién' ty sb cao rong’ vuot qua xa hé s6 an toan nhu vay, mudn bdo ddm tinh 6n dinh tuyét déi
cho toa nha choc troi siéu cap, rd rang 1a khong thé khong ap dung ki thuat méi.



Cac kién tric sw dam thiét ké nhirng toa nha choc troi siéu cip mot dén hai tram tang, cac
cong trinh sw tho mdc ddm dam nhan xay dung nhtrng toa nha choc troi nhw thé 1a vi trong tay
ho da nam chac hai' ‘tuyét chiéu” 16m, d61a hé thong két cau khung nha bang thép cé cudng do
siéu cao va vatliéu tong hop lam than twong co6 cwong do siéu cao.

K&t ciu truyen théng ctia cac kién tric cao tang la dung 1én tirng tang, tung tang khung thep
& trén mong, roi dung tam bétong cot thép diic san, tam theép hodc twong bao thuy tinh cong
nghiép lap Vao khung thep do dé lam than twong. Két cau nay néu dung cho toa nha choc troi
siéu cap co "ty s6 cao rong" ddc biétlon, deu khong du cwong do va do cung. K&t ciu twong doi
ly twong la khung dang Ong, tirc la dung cac ng thep giong nhu cac cot dat sat nhau tao thanh
khung twong ngoai vdy quanh nha, nhin toan khoi giong nhu mot giéng thang dimg & trung
tam. Bleu dac biét tot cua két cau khung dang 6 ong nay la c6 thé chuyen dich trong lvong va
tng lwc cua toa nha ra cac cot ong tuong ngoai ¢ chung quanh, c6 thé chiu duwoc trong luc
thang cda toa nha va luc day nam ngang do gio bao va dong dat gay nén. Ngoal ra con c6 mot
loai goi 1a hé thong két cdu khung dam xa bén ngoai, hé thong nay ciing két hop véi kién tric
siéu cao tang.

Nha cang cao, strc day cua gio theo chiéu ngang ctia toa nha cling cang 1on. Phén cac ting
trén cao cua toa nha choc troi chiu stre gié manh hon nhleu s0 v&i cac tang o dudi thap, xung
lyc cua gio tang 1én theo cap s6 nhan tuy theo chigu cao cua cong trinh kién tric, vi du xung luc
cua gio 0 mai toa nha 100  tang manh gap bon lan s0 voi strc gio thoi vao mai toa nha 30 tang
Do vay can phai xét dén van dé tang do cing clia vat liéu xay tuwdong clia toa nha, khlen chono
c6 tinh ndng chong uon manh hon. Tuy nhién, néu dung bién phap tang chleu day cua twong dée
tang cwong do cua cong trinh thi cling khong duorc, vi néu tang chiéu day cua tuwong thi tong
trong lwong cua cong trinh sé tang lén rat nhigu anh hwdng dén viéc xay dung chiéu cao. Bién
phap méi 13, cho mot loai vat liéu déo nhe c6 tinh dan ho6i cwc 16 vao gitra hai tim thép mdng,
ep thanh mot vat liéu tAm tong hop dong nhat. Dung loai vat liéu méi nhe, vira cirng lai déo dai
nay de 1am than tudng, tod nha choc troi sé c6 duoc kha nang chong udnva chong dong dat rat

tot, gidm dwoc bién do dao dong clia mai, khién cho cong trinh kién tric vitng vang nhw ban
thach

Xay duwng méng ctia kién tric cao tang dwong nhién Ia tur cac tri thirc va thong tin trong cac
linh vic khoa hoc ma cac kién tric sw co dwoc strc twong tuwong vwot qua nguoi binh thudong
va co dung khi thach thirc véi do cao méi. Mot kién tric sw thién tai cia My da dé xuat mot de
an thiét ké, la muén xdy dung ¢ Chicago mot toa nha choc troi 528 tang, cao 1609 m. Toa nha
to lon nay sau khi xay dung xong, dién tich c6 thé dung dé &1a 1,7 triéu m2, c6 the chira 13 van
nguoi &. Tuy nhién "toa nha khong 16" d6 van chwa phai la chigu cao tuyét d5i ctia nha choc
troi, mot ki sw ngwdi Anh lai dé xuat mot phwong an thiét ké kién tric goi la "thanh pho thap )
né c6 850 tang, cao dén 3200 m, c6 thé cho 50 van nguoi &, tod nha nhu vay, twong duong véi
mot thanh pho c& trung binh.

Do vy ta c6 thé thay rang sw phat trién cta khoa hoc xay dung ciing giong nhw cac khoa hoc
ki thuat khac, 1a mai mai khong hé dirng lai.

Tw khéa: Kién tric cao tdng; P cao ctia céng trinh.

168. Tai sao khi xay dwng nhirng toa nha cao to
can phai dong coc that sau?

Trén cong truong xady dung, chung ta thuong thay nhwng may dong coc rat cao  dung bua hoi
bang sat rat ndng "thinh thich, thinh thich” dong cac coc bétong cot thép dai muoi may met
xuéng dudi dat. Co truong ho'p, xdy mot toa nha cao to, thuong phai dong xubéng dit may chuc
coc, do la qua trinh déng coc hét strc quan trong khi xay nhirng nha cao to.

Vay tai sao can phai dong coc khi xay nhirng toa nha cao to? Hoa ra la, nhin mat dat ta thay
né rat virng chic va chiu nén, nhung néu xay dung nha 1én trén do, toa nha ning né sé nén mit



dat lin xuong, nhuw vdy sé lam cho toa nha bi bién dang, nghiéng, tham chi bi d6. Thap nghiéng
Piza néi tiéng cla Italia, chinh 1ad méng khéng 6n dinh, nén cang ngay cang nghiéng.

Vay thi co bién phap nao dée lam cho méng nha nén xop tré nén virng chac khong? Cac - cOng
trinh suw xay dlrng trwére khi xay nhitng toa nha cao to, déu phai tién hanh diéu tra két ciu duwéi
dat cta 16p dat. Ho thong qua phuong phap khoan thim do, c6 thé tim hiéu & sdu dudi dat céd
16p dia tang co the chiu dung strc nang cta toa nha khong, sau do dung cac cot bé tong cot thép
rat dai dong xuéng den l6p dia tang virng chac do. Cac coc vura to vira cirng virng do co thé
truyén trong lugng cia toa nha nhuw da co "diém dirng chan", cé mong vitng chdc sé lam cho no6
khong nhirng 6n dinh, ma con c6 thé chong lai anh hwdng cua gié 1én va dong dat.

Co nhirng coc rat dai, la dwa vao lwc ma sat gitra bé mat xu xi cua cocva lop dat dé chong d&
strc ndng cua cong trlnh kién tric. Neu gap két cau lop dat rat mém va x0p, con c6 thé dong
nhiing coc giong nhu & ong rong rudt roi bom hod chat dac biét vao lép dat, khién cho dat bun
mém x6p két thanh mot khéi vitng chic, nhu vay c6 thé gia ¢6 manh mé méng clia toa nha.

Phwong phap dung coc dé tang cwong mong cua cong trinh kién tric, nguoi xwa cling da
dung roi, nhung trudc kia nguoi ta dung coc go, dé bi muc nat. Hién nay dung rong rai coc
bétong cot thép, gia thanh ré, dd vitng chic Ion, thuc sw di tré thanh "co sé" khong thé thidu
cua cac cong trinh lon.

Tiwr Khéa: Nha cao tdng; Pong coc; Méng nha.

169. Tai sao cac ki€n truc cao tang néu xay
dung tidng ham & dwdi thi cé thé thay cho dong
coc?

Muén lam nha trudc hét pha1 xdy du'ng mong, mong phai that vimg chac thi nha mai 6n dinh
dwoc. Vi vay, ham nghia cia cum tir "ddt nén mong virng chic cho..." thwong dwoc img dung
cho nhiéu mit nhw hoc tap, cdng tac, v.v..

Mong cua cong trinh kién tric c6 nhiéu loai. Thong thuong, cac kién tric 2-3 tang mong cua
ng chi Ia mot cai ranh (goi la mong bang); khi toa nha cao 1én 5-6 tang neu dung két cau cot va
dam, thi phal dao ranh theo hai chiéu, méng cia cot dat trén giao diém cua ranh theo hai
ch1eu néu so tang cua nha tdng 1én nira hoac chat dat duéi mong rat kém, c6 truong hop nguoi
ta xay mong trén ca mang dat duwdi nha (g01 la mong be), con khi xay du'ng kién tric cao tang,
tong trong ltr0'ng ctia cOng trinh Kién trdc tang lén rat nhiéu, lic d6 phai dung hinh thirc méng
la "déng coc".

Co truong hop cong trinh kién tric cin xay tAng hAm dwdi dat dé lam cac phong bo tro, nhw
gara 0 t0, nha kho, bu6ng stra chira, budng phan ph01 dién v.v. Bdc biétla kién truc cao tang,
thuwong lam sau xudng dat1-2 tang tham chi ba tang tré 1€n, bO’l vi n6 khong nhiing c6 thé tang
dién tich kién truc, dong thoi con rat c6 loi cho méng, c6 thé giam bot sO lwong dong coc cia
kién tric cao tang. Poi voi nhitng toa nha khong cao lam (10-12 tang), tdAng ham duwdi dat tham
chi con c6 thé thay cho cac coc. Tai sao viy?



Hoa ra lam, phin day dinh va tuong chung quanh tang ham dwéi dat déu xay bang bétong
cbt thép, tuong duwong voi viéc dit mot "hom” bétong cot thép rong & bén dwoi cong trinh kién
truc. Khi xay tang ham duéi dat, dau tién nguoi ta vet sach lop dat bun, gid dinh s6 dat bun dé
nang 107 N, tang ham ngam duéi dat glong nhu cai "hom rong" chi nang 2 x 106 N thi ciing
twong du'crng véiviéc giam bot 8 x 106 N ap lwc & trén 16p dat.

Néu phan kién tric trén mat dat nang 7 x 106 N, khi khong lam tang him, thi | trong lyc nén
lénlop datla 107 N (trong lwong clia dat) cong thém 7 x 107 N (trong hrcrng cua kién truc]
tong congla 1,7 x 107 N, khi 1¢p dat khong chiu dung noi tai trong do thi phai giai quyét bang
phwong phap dong coc. Néu lam tang ham dwéi dat, thi' 'hom rong” nang 2 x 106 N cong thém
trong luong ngoi nhala 7 x 106 N, hau nhw chi bing 1/2 téng trong lwong ban dau, nhw vay thi
khong can dong coc nira.

Do vay tac dung cia mong theo kiéu "hom" ctia tang ham dudi dat, c6 thé thay cho mdt phan
tac dung cua mong coc, hodc co thé noéi rang né da bu mot phin mdng can thiét cho téng trong
lwong cta kién truc, do d6, né lai dwoc goi la "méng bu".

Tw khéa: Tdng hdm.
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170. Cac kién truc cao tang chong gio nhw the

N\
nao?

Tuc ngit co cau "cay to gio lon". Kién tric cao tang giéng nhu mot cay cuc ky cao to, anh
hu'crng cua gio doi voind la rat 1om, ddi vai kién tric cao 50 tang tré 1én, kha nang chong gio
cua no la mot trong nhirng vin dé khé khin chi yeu trong khi thlet k&. Theo thong ké, khi dung
két cau thép, lwong vat liéu thép dung cho két cau chong gié ciia cong trinh chiém khoang 1/2
tong lugng thép duoc dung Do d6 co6 thé thay van dé chon cach tao hinh va phuong thirc ket

cau hop ly vé mat klen tric cé y nghia kinh té rat quan trong, van dé chéng gié ctia nha cao
tang chinh 1a duoc gidi quyét theo hai mat dé.

Tao hinh kién trdc cao ting hét sirc phong phu, thuong c6 kiéu hinh chit nhit, hinh tru tron,
hinh tam giac, hinh thoi, hinh quat gio, hinh ba la v.v. Kién tric hinh chit nhat thu’(fng thay nhit
con duoc goi 1a kién tric hinh tdm, né giong nhw mot khoi go xép hinh (do choi tré em), hinh
chiv nhat bé mdt hirng gio twong dsi 16m, khong loi cho viéc chéng gié, cho nén khong nén xay
cao qua. bé ca1 thién tinh ning chéng gio cua kién tric hinh chit nhat, cé thé tang chieu day &
phan gifta ctia no 1én thanh hinh thoi, ciing cé trwong hop uén cong mat phing thanh hinh
vong cung.



Klen tric kleu hinh try tron c6 kha nang chong gio tot hon hinh tru vuéng, né c6 thé lam
giam ap luc gio khoang 40% Mot klen trac noi tiéng hinh tru tron la khach san quang truong
trung tam Cay dao Atlanta ctua My, né 1a khach san cao nhat thé gidi, ngoai ra con co toa nha
moi cua khach san Cam Giang & Thwong Hai, Trung Qudc. Mat khac cac tao hinh kiéu hinh 13
co, hinh quat glo hinh chi¥ nhat v.v. déu bat chuérc theo kidu gia ba chan chdng xoé ra ctia may
chup anh, r6 rang Ia c6 thé lam ting rat nhidu kha ning chéng gié ctia cdng trinh kién tric.

Tinh nang chong gi6 tot nhat trong tao hinh kién tric la ki€u hinh chép, giong nhw kim tu
thap. Hinh chép tron dwong nhién la tot nhat, nhung thi cong twong dm phtrc tap, do do phan
16n dung ki€éu hinh chép da giac, nhu toa nha Lién My (Pan American) ¢ San Francisco la mot
hinh kim ty thap thon dai, toa nha Hamkok ¢ Chicago 1a mot hinh chop da giac khong co dinh
nhon. Hinh thirc b1en hoa cua no la toa nha Shells cao nhat thé gid1i, toa nha nay dung to hop
chin cot vudng, cang lén cao thém cdt cang nho, cudi cung hinh thanh hai khéi ong 6ng vuong
1én dén tan dinh nha, vira tranh duoc khé khin khi thi cong hinh chop da giac, lai dat dwoc muc
dich c6 loi vé chéng gi6 ctia hinh chép da giac.

Cac cong trinh kién tric, ngoai van dé dung phwong phap tao hinh c6 loi cho viéc chong gio
ra, con co thé dung phu'o'ng thirc két ciu chéng gio6 thich hop. Cac kién tric 20-30 tang dung
két cau gia khung do cdt va dam hop thanh la du dé chong gio. Cac toa nha cao 40-50 tang
thuong dung két cau khung chiu lyc- twong luc cat. The nao la twong luc cat7 Vi du mot tdm go
néu dé cho bé matrong clia né hirng gié thi rat dé bi gi6 thoi cong nhu‘ng néu quay 900 cho bé
mdt mong chiu gio, thi sé khong bi cong nira. Twong tw nhw thé, & giita cac cot bé tong hoac cot
thep néu lam mot birc twong tir trén xudng dwoi, cho bé mdt mong hung gio, thi c6 thé tang
cwong kha nang ‘chong glo ctia kién truic. Loai twong dé vi két cdu chli yéu chiu luc cit, nén
dwoc goi 1a "twong luc cat”.

Nhitng toa nha choc troi vugt qua 50 tang, noi | chung déu dung két ciu "khoi 6 ong Khéi ong
giong nhu mot ong bit kin, hoic giong nhu mot ong khoi duoc phéng to 1én, né c6 kha ndang
chong gi6 rat wu viét. Trén thuc té, n6 1a bon bikc tuong luc cat hop thanh, trong toa nha choc
troi ¢6 nhiéu ham thang may, két ho'p ching lai véi nhau c6 thé tré thanh mot khoi dng chong
gio6 rat tot. Khi chiéu cao cong trinh dat den 70 - 80 tang, tham chi 100 tang, thi mot kh01 ong la
chwa dq, can phai lam hai 6ng, mot ong & gitra g01 12 "6ng16i", mot 6ng 1ong & bén ngoai,
phuong ‘thic nay goi la két cau ong trong 6ng". Néu khong dung phuong phap ong long ong,
cling c6 thé két hop nhiéu 6ng lai v&i nhau, giong nhw mot bé gay tre, goi la "ong chum”. Toa
nha Shells n6i tiéng chinh 1a dung phwong thirc két cdu nay, né cling c6 kha ning chéng gié cuc

ky t6t.

T Khéa: Kién triic cao tdng; Tao hinh; Két cdu; Tuong luc cdt.



171. Cac kién truc cao tang chong dong dat ra

sao?

5 gior 46 phut sang ngay 17 thang 1 nam 1995, & thanh phé Kobe Nhat Ban da xay ramot
tran dong dat manh 7,2 do Richter, hon mdt van ngdi nha bi sup do, hau nhuw toan thanh phé bi
cat dién, cat nworc, duong 6ng hoi than bi vé&, dong thoi gay ra hon 300 vu chay lon.

Tuy nhién, trudc tai hoa dong dat nghiém trong do, nguoi ta lai phat hién mot hién twong
kinh ngac la lung, nhiéu ng6i nha thap tang cli néu khong bi sup d6 hoan toan, thi cling thanh
mot dong gach vun, con nhitng kién tric cao ting hién dai hoa thi lai ngang nhién dting strng
sitng trong déng hoang tan. L& nao do6 1a mot ky tich?

Nhat Ban 1a mot nuéc co nhiéu dong dat, nhiéu lan dong dat da gy nén nhirng ton thit L nang
né vé nguwoi va cua. T trong nhing tran dong dat nguoita darutra nhing bai hoc sau Sac -
cong trinh kién tric khong thé qua cao. Ndm 1963 Chinh phti Nhat Ban da ra vin ban quyét
dinh r6 rang rang cac cong trinh kién trdc néi chung khong dugc cao qua 31m. Tuy nhién, cac
chuyén gia xdy dung Nhat Ban sau khi trai qua mot thoi gian dai phan tich va nghién ctru, da
phét hién séng xung kich theo chiéu ngang cua dong dat chiém dla vi chu yeu ma doi pho véi
Iirc thién nhién to 16n do6, khong thé chong lai mot cach "cung ran ma "tuy theo tinh thé" dé
lam diu bot di. Nhitng toa nha choc troi duoc xdy dung trén co s¢ ly ludn moi vé chong dong
dat, c6 thé hap thu nang luong chan dong, Ilhll‘ vay, song xung kich cua dong dat khi truyén tr
duébi cong trinh kién tric 1én trén cao, tuy rang co thé gy rung dong, nhung lai khong thé lam
cho két cau bétdng thep bi pha hong Nhu'ng ludn doan khoa hoc d6 da khién cho Chinh phu
Nhat Ban thay doi quyet dinh ban dau. Thé 13, gan 20 nam lai day, cac kién trdc cao tang o Nhat
Ban phat trién nhuw mang moc sau muwa xuan, sung sing 1én den tang may. biém mau chét vé
chong dong dat cta kién tric cao tang la do thiét ké. Quan niém cii cho rang, chi c6 xay dung
tang dwoi cung that nang, ving chic thi méi c6 thé chiu dlrng dugc song xung kich manh mé
cua tran dong dat, ma trén thuc té thi nhirng toa nha kiéu cii, c6 nén betong cot thép nang ne,
cang lén cao thé tich cang nhd, trong tran dong dat manh sé& bi " vang" ra, tham chi bi gay dut
ngang tan goc Con cac klen tric cao tang hién dai thi da thay déi nhwoc diém tri mang vira

‘cing’ 'lai vira "gion" clia cac toa nha kiéu cil. Kién tric hién dai ding vatliéu thép c6 cuong do
cao rat it vét ran nhd li ti, dé€ ché tao ket ciu xa dam c6 mat do twong doi lén, do dé di 1am tang
rat nhiéu kha nang chong dong dat cua gia thép, cac tdm Vach bétong duoc ché tao dac biétda
lam tang tng lyc cua gia thép dwoc san sinhra dong thoi voi song xung kich; k§ thuat han méi
lai nang cao thém mot buéc kha niang chong dong dat ctia ca khéi kién tric cao ting, khién cho
cac toa nha choc troi tro thanh "trong cwong c6 nhu”. Trong tran dong dat 0 Kobe, khi tirng
dot song xung klch truyen 1én tang cao, tuy phan mai toa nha dao dong voi bién do datdén 1
m, nhung két cAu clia ca toa nha van binh yén vo su. biéu d6 chirng to rang, vé cac mat cu tra
thoai mai va d6 an toan chéng dong dat cua kién tric cao ting déu rit cé trién vong.

Tw Khoa: Kién triic cao tdng; Chong dong ddt.



172. Tai sao cac kién truc c6 tinh dan hoi c6
thé chong anh hwong cua dong dat?

bong datla moét tai hoa thién nhién nghiém trong nhat doi véi cac thanh pho hién dai, nha
cao tang chi chit, Jam thé nao dé cho cac cong trinh kién tric c6 duoc tinh ndng chéng dong dat
tot 1a mot bai toan kho trong kién trdc hién dai. Nhirng nam gan day, cac nha khoa hoc kién

tric ¢ nwoc ngoai dd dung mot loai * 'kién truc cé tinh dan hodi", hiéu qua phong chéng dong dat
cda no rat tot, trién vong irng dung rong rai.

Nhat Ban la mot nwéc c6 nhiéu dong dat. O’ Toky6, ho da xay 12 toa nha cao to phong chong
dong ‘dat c6 tinh dan hoi. K&t ciu kién tric ctia cong trinh méi nay khong xay truc ti€p l1én trén
mat dit, ma dwoc dat trén mot khéi cach ly cé tinh dan hoi, chiu nén dic biét, khéi cachly do
cao su phan tang, tim thép ctrng va b dao dong giam dan hop thanh. Bd dao dong giam dan
do cac tim thep dang xoan oc hop thanh c6 thé lam diu di nhleu tac dung rung dong theo chiéu
thang ding cua toa nha, twong tw nhw 1ap thém "chan 16 xo" cho toa nha vay, hiéu qua giam
chin dong cua no dat dén 60% -75%. Trong tran dong dat 6,6 do Richter ¢ vung Tokyo, cac
kién tric c6 tinh dan hoi d6 da duoc thi thach, hiéu qua lam giam chin dong rat ro rét. Cac
nha khoa hoc Nhat Ban lai dong nao rdt nhiéu vé madt tng dung thiét k€ ki€u "lo X0' 'cho cong
trinh kién tric, khién cho chu thé ctia cong trinh kién tric tdch khéi méng. Khi xay ra dong dat,
du mong lic lw nhw thé nao, 10 xo manh deu c6 thé hap thu phan 1on luc xung kich cua dong
dit, bAo ddm coéng trinh kién tric duoc 6n dinh. Binh thuong mot so 4) to loai lon khi chay
thuong lam rung dong mat dat, nhu*ng khi chay qua vung dém cua "16 xo’ "kién triic thi tiéutan
hoan toan, cu dan s6ng trong cong trinh kién tric cé tinh dan hoi khong c6 mot chit cam giac
nao vé mat dat bi rung.

Thung liing Silicon noi t1eng & bang California cia My cling xdy mot toa nha may dién tir ddc
biét. Toa nha cao to nay ¢ & dwdi moi cay cot va tuong chiu luc déu c6 dat rat nhiéu vién bi thép
khong gi, diing nhitng vién bi | nay dé chong do trong lu'ong toan bo toa 'nha, con cac dam thép
dan cheo doc ngang thi két cau véi mong mot cach virng chic. Khi xay ra dong dat cac dam
thep co tinh dan hoi c6 thé co gidn chut it, gdy tac dung phong chong dong dat co tinh dan hoi;
con toan bo toa nha thi cé thé truot nhe va can bang ra bén phia truwdc sau trai phai & trén cac
vién bi day dic do, do d6 1am yéu di rat nhiéu sttc phé hoai ctia séng dia chan.

bi doi véi su phat trién cla khoa hoc ky thuat vatliéu va cac ky thuat tan tién m&i mé khéc,
cac kién tric chong dong dat kiéu méi ngay cang nhiéu, dé chong lai tai hoa dong dat, bao dam
cho moi ngwoi an cw lac nghiép.

T Khoa: Dong ddt; Kién triic dan hoi.
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173. Cac toa nha choc troi phong chay nhw thé
N\
nao?
Cac toa nha choc troi bi chay gay nén nhirng ton that va thuong vong nang né, da khién cho
moi nguoi quan tam chd y. Chinh phu cac nwoc da dinh ra phap quy kién tric lién quan dén

phong chay, viéc thiét ké toa nha choc troi & giai doan phuonganso bo can phai chuyén giao
cho bo mén an toan phong chay chita chay ¢ lién quan xét duyét:

Hién nay cac bién phap phong chay toa nha choc troi chid yéu c¢6 cdc mat sau:

Moi mit san tang lau déu chia thanh nhiéu khu vic phong chay, ching doc lap tuong doi voi
nhau, dong thot co thé dung twong dac biét phan cch, dung ctta phong chay dé lién hé gitra cac
khu vure, khi xay ra hoa hoan c6 thé déng lai, khién cho ngon lira khong thé [an ra hoic kéo dai
thoi gian lan tod, dé so tan cw dan dwoc thuan tién.

Cac hanh lang bén trong can bo tri thanh hinh dwong vong thong nhau khién cho khi xay ra



hoa hoan, doan nguoi hoangloan dé tim duoc 161 di so tan. Hanh lang hinh dwong vong tuong
doi dé thlet ké véi cac nha choc troi c6 dang hinh vuong, hinh tron, hinh bau duc v.v. twong doi
"day”, néu la toa nha choc troi hinh chit nhat twong déi "det" hodc kién tric cao tang hinh quat
gio thi kho lam duorc, trong trwong hop khong thé tranh khoi lam hanh lang kiéu "ngd cut”, thi
& phia dau cudi hanh lang phai c6 cau thang so tan.

Cac gian buong o tang dudi va ting ham de gdy hoa hoan, nhuw buéng néi hoi, gara 6 to,
budng bién 4 ap kiéu ngam dau, phan xudng stta chita, han dién han hoi, nha bep V.V. cin phal
lam twong ngan cach phong chay Ong hoi than can dua truec tiép tir bén ngoai vao trong nha
bép khong nén di qua cac gian budng khac. Het strc tranh dung than, dau, khi hoa 16ng hodc khi
than lam nhién liéu dong Iirc hodc chat d6t swéi dm, can dung thiét bi dlen twong d6i an toan
phu hop véi yéu cau bdo vé méi trudng.

B0 phan két ciu kién trdc cin tuyét déi theo ding dang cap chiu Itra quy dinh, dung vatliéu
khong chay nhu bétong c6t thép hodc thép, khi can th1et con pha1 dung son chong chay dé bao
vé, khién cho né dat dwoc mirc do chlu I¥a theo yéu cau, thod man yéu cau thoi gian so tan. Cac
vat liéu c6 tinh chat ‘trang tri cling hét strc tranh dung db g0 hoac nhwa. Bén trong toa nha con
pha1 [4p dat cac thiét bi phong chong chay cé hiéu qua nhw b canh bao cé khéi, voi rong, khi
gap hoa hoan c6 thé tw dong reo 1én, tu dong phun nuéc dap Itra, dé ngin ngira ngon Iira lan
rong ra.

Thang may chuyén dung cho nhan vién chira chay phai tach ra khoi cau thang va thang may
so tan, d€ tranh khi xdy ra hoa hoan chleu di cia nhan vién chira chay va dong nguoi so tan
trai ngwoc nhau gay nén chen chic 16n xon, anh huédng dén cong tac chita chay va so tan.

Ngoai kha nang phong chay ctia ban than toa nha choc troi ra, cac nwde da co tién 1é diéu
dong may bay tryc thang dén chira chay tu trén khong N6 vira c6 thé dap tat Ilra tir trén cao
vira c6 thé ctru vién nhitng ngwdi & trong toa nha, dé bu vao sw bit cp vé chiéu cao c6 han cia
thang chira chay.

Do do co6 thé thay, sau khi ap dung mot loat bién phap phong bi va ctru vién, van c6 thé khéng
ché va gidm bt t8n that do hod hoan ctia cac toa nha choc troi gay nén.

Tw Khoéa: Phong chdy; Toa nha choc troi.

174. Tai sao thang may trong cac toa nha choc
troi chi cé thé bo tri phan doan?

Khi so tang cua ngdinha cao hon 6-7 tang thi thwong phai lap dit thang may. Mot s6 cong
trinh c6ng cong c& 1én va trung binh nhw van phong thuwong vu, nha van hoa, trién 1am, bénh
vién v.v. vi lvong nguoi di lai dong dic va tién cho viéc st dung, ciing can pha1 lap thang may.

Khi s6 tang ctia kién tric cao tang cang nhiéu, thi s6 nguwoi trong do cling cang nhiéu, s6
lurgng thang may cling tang 1én mot cach twong rng, nhw thap doi cua Trung tam Thu'(rng mai
thé gidi (WTC) o New york (My)z cao dén 110 tAng, moi ngay c6 hon nam van ngwm lam viéc
o trong do, cac khach vang lai va du khach tham quan moi ngay c6 dén 8-10 van nguoi, cong
tat ca lai hau nhu twong duong voi dan s6 cia mot thanh pho nho. Toan b toa nha déu hoan
toan dwa vao thang may dé 1én xuéng, mdi toa nha déu cé lap hon 100 thang may dung cho
khach va bon thang may dung ché hang. Mdc du vay, vao gio cao diém di lam va tan ca tit ca
cac thang may déu chen chiic chat nich, thoi gian di thang may co thé 1au dén 1/2 tiéng. Trong
it{oa nha choc troi, dién tich cho giao thong 1én xuéng thwong chiém 1/5- 1/4 tong dién tich

ién truc.

DPic diém cha viéc bo tri ‘thang may ¢ toa nha choc troi khong nhiing s6 lwong nhiéu, ma
phucyng phap dimng lai & cac tang cling Khong glong nhu cac thang may thong thuong. Ta hay
twong tuong luong ché khach cua cac thang may thong thuong vao khoang 15-20 ngudi, moi
lan duing lai @ mot ting, bao gom thoi gian dong mé cira, thang may chay cho dén thoi gian



khach vao ra ctrcho la chi mat 15-20 giay, vay thi van hanh 100 tang pha1 ton mat 1500-2000
gidy, tirc 1a trén duoi 1/2 gio, ca lén ca xudng mat mot gio. Loai thang may lén xuong thang
mot mach nhw thé, rd rang 1a khong phit hop véi nhip do va nhu cau ctia doi sdng hién dai.

Dung bién phap bo tri phan doan, co thé giai quyet van dé hiéu luyc trong mot thoi gian nhat
dinh (thm hiéu) cua sy van hanh thang may & toa nha choc troi. Van lay Trung tam Thuong
mai thé gi¢i lam vi du: 110 tang dwoc chia lam ba doan, doan thtt nhat tir tAng trét dén tang 44,
doan thir hai tir ting 44 dén tang 78, doan thit ba tw tang 78 dén tang 110. Tir phong l6n ¢ tang
trét lan lwgt c6 hon 10 thang may cao toc chay thang 1én gian phong trén cao o tang 44, tang
78 va tang 110, trong gian phong trén cao lai chuyé&n khach sang thang may cho cac doan khac.

Cac thang may trong tirng doan cling khong phai ctr qua moi tang déu dirng lai, né chia thanh
bon doan nh6, moi doan nhé c6 chirng 7 - 8 tang. Vi du thang may c6 thé chay cao tdc dén doan
nhéd thll' ba, sau d6 qua moi tang déu durng lai. Sau khi b6 tri nhw vay, viéc 1én xudng thang may
bao gobm ca thoi gian chuyén doi thang may nhiéu nhit cling khong qua hai phut.

Lot ich cua viéc phan doan thang may con & chd no c6 thé bé tri ba thang may trong mot
ham thang may, mbi thang chay trong doan ctia minh, tiét kiém dwoc dién tich giao thong
thang dirng. O Trung tim Thuong mai thé gi¢i, mdi toa nha chi c6 47 hAm thang may, nhung
lai bo tri dwoc 104 b0 thang may.

bé tang luwong chira cia thang may, ngwoi ta cling con dung thang may hai tang, nhu 6 to
cong cong hai tang vay, cd thé ché s6 khach gap doi, nhuwng phai chia ra ting dirng so 1é s6
chan.

bé rat ngdn thoi gian di thang may, toc do thang chay cling khong ngirng tang 1én. T6c do cta
thang may thong thuwongla 200-350 m/phtt, thang may cao toc c6 thé dat d&n 500 m/phit,
cac thang may dang nghién ciru ché tao thim chi c6 thé dén 750 m/phiit.

Tw Khéa: Toa nha choc troi; Thang mady.

175. Tai sao nha an quay tron trén noc nha lai
c6 thé quay duoc?

Néu ban vao mot s6 khach san hién dai, nhw khach san Cam Giang Thwong Hai, khach san
Tay Uyen Bic Kinh v.v. di thang may lén dung bita & nha dn tin trén néc nha, ban sé duorc
hwong mot sy hlrcrng thu ky diéu. Hod ra, nha an nay khong ding yén, ma 1a quay lién tuc. Nhw
vay, ban chi can ngoi trudc ban an, thong qua cac ctra kinh ¢ chung quanh, ban c6 thé tir trén
cao nhin bao quat canh sic clia ca thanh ph6. Vi né c6 nét dac sac d6, nén nguoi ta goi no la

"nha an quay tron".

Nha an cé thé quay, 1 nao ca toa nha ciling c6 thé quay dwoc? Pwong nhién la khéng phai.

Trén thuc té, cot tru tron lon ¢ trung tdm nha dn, mai bang va cac mat twong chung quanh
déu c6 dinh trén nén cda toa nha, can ban khong thé chuyén dong dwoc. Con nha dn c6 thé
quay dwoc, mau chot 1a do tac dung cta cac 6 bi & dudi mat dat san nha. Néu ban quan sat t1 mi
tung goc tung chd cuia nha dn ban sé phat hién trong nha an chi co bg phan h1nh vong tron &
gitra cot tron trung tam va mdt twong la quay ma thoi. b6 la vi dwoi mat dat cua bo phan hinh
tron nguoi ta da lap dat déu din may chuc 0 bi, khién cho b6 phan hinh vong tron quay dugc
da twa mot cach can bang trén quy dao hinh vong tron & san tang lau trén mai nha.

Ngoai cAc 6 bira, & trong nha an con c6 hai méto voi cong suit 16m, dé kéo co ciu quay chdm
cham, thong thlr(yng moi vong quay can 1-2 gio.

T khéa: Nha quay; O bi.



176.C6 thé "doi" ca toa nha di dwoc chang?

Trong qua trinh cai tao thanh phd, quy hoach xay dung m¢i thuong mau thuan voi cac cong
trinh Kién truc hién co. Thong thuong thi nguoi ta d& bo nha ci, doi dén nha & méi. Cai cach
vira thao d& vira xdy m&i d6 khién cho chi phi xay dung tang 1én rat nhiéu, hon nita, rat nhiéu
kién tric clico y nghia ky niém quan trong hodc c6 gia tri bao ton van vat clng vl the ma bi
pha huy. Phai ching cé thé khong can thao d& ngdi nha ma cé thé "doi" né dén chd méi mot
cach hoan chinh dwgc chang?

Ngay tur nhitng nam 30 cua thé ky XX, cac nha kién tric Lién X0 cti da thanh cong khi dich
chuyén mot ngdi nha hai tang hoan chinh dén cach d6 250 m ngoai ra con di chuyen mot toa
nha cao nam tang cach chd cii 7 m. Trong qua trinh dich chuyén nha, két ciu ctia toa nha va cac
cong trinh bén trong van hoan hao khdng bi hw hong gi. Vay thi, cac toa nha dwec "doi di” nhw
thé nao?

Trwdéc hét, toa nha phai tach roi khoi nén méong ban dau, & phia dudi nguoi ta dém mot cai
gian do bang thep hinh chit L. Gian d& la mot day cac thanh thep chir rat dai dat song song voi
chiéu di chuyén, & dwdi moi birc twong déu dit thép chit [, vira dung dé do trong luong ngoi
nha, vira lam dam dich chuyén. Toan bo gian do két hop chat ché voi than twong cla toa nha,
ting cwdong tinh 6n dinh dong déu cuia toa nha trong qua i trinh di chuyén. O’ bén dudi thép chir1
la duong ray thep, chay dai dén noi can chuyén dén, & gitra gian do thép chir I va duwong ray
thép, nguoi ta dat vao nhitng & ong thép lan, hodc thay bang xe diy c6 vong lan cwong do cao.

Sau khi hoan thanh cong tac chuan bi, dung toi co sirc kéo cuc manh qua mot t6 hop rong roc
dé kéo gian d& bang thép, ché toa nha niang né dich chuy&n mot cach binh on.

Thong thudng, qua trinh dich chuyen nha dién ra rat chAm chap, toc do bi khong ché trong
pham vi 8-10 m/gio. 0] trang thai toc d6 cham va can bang d6, n6i chung khong can dung thep
dé gia cO thém toan kh01 toa nha. Theo két qua tric dat da xac dinh, d6 rung dong trong qua
trinh dich chuyén nha, con nhé hon ca do rung dong dat gay nén khi mot chiéc 6 td chay qua
nha co day' Sau khi kéo toa nha dén noi, con phai trai qua mot qua trinh diéu chinh can bang
phtc tap nira m&i cé thé dwa dan nd 1én nén méng méi va c6 dinh lai. Nhw viy toa nha da hoan
thanh qua trinh "doi nha".

Tw khoéa: Di doi kién tric

177. Cac cong trinh kién tric st dung nang
lwvong Mat Troi nhw thé nao?

Ban da nhin thay bep Mat Troi chwa? Cai dung cu to nhw chiéc 6 che mwa d6 chinh la mot co
ciu dung dé thu gop nang lwcrng Mat Troi, chi can quay no Ve phia Mat Tro1i thi co thé dun
nwoc, nau com. Vay thi, cac cong trinh kién trac co thé hap thu ndng lwcrng Mat Troi giong nhw
bep Mat Troi khong? Lap tAm gop nhiét nang ciia Mat Troi vao bé mat bén ngoai cong trinh
kién truc, str dung nang lwong Mat Troi thu gop duoc dung cho cac trang thiet bi va con nguoi
¢ trong cong trinh kién tric, dé chinh Ia "klen tric nang lwong Mat Troi” kiéu ma&i. Cic nwéc
trén thé gioi déu tran day hy vong déi véi "kién tric nang luvong Mt Troi", nhat 1a nhitng nwéc
nghéo nan vé ngudn nang lwgng, nhwng déi dao 4&nh sang Mat Troi.

Nuéc Dirc di dau vé xay dung "kién tric nang luwgng Mat Tro1". Nudc nay dang thuc thi mot
ke hoach to lon: DPén dau thé ky XXI c6 trén 30% s6 nha ¢ trong cac thanh pho trén ca nuéc chi
yéu duwa vao ning luong Mat Troi dé cung cap dién. Moi nam nuwdc Pirc sé tang thém 150.000
m2 tAm gop nhiét nang cia Mat Troi trén cic toa nha, chi trong nam 1994, nwoc Pire da thuc
hién chinh sach wu dai d6i v&i nhitng nha ¢ co lap dat tam gop nhiét nang cua Mat Troi ¢ 12
thanh pho va thi tran. Vi du, chinh quyén thanh pho Anchen quy dinh, bat ctt cw dan nao tich
cuc stt dung ndng luong Mit Troi, chinh quyén sé chiu 1/2 gia tién mua thiét bi thu gop nhiét
Iwrong ctia Mt Trod cho ho. Hon nita, chinh quyén ciing chiu trach nhiém 13p dit mién phi.



Chinh quyén thanh pho Born cling cong bo mot "Ké hoach tram dién nang lwong Mat Troi cho
1000 ho gia dinh". Déi véi ‘nhiingnha o co thiét bi phat dién con thira cia cac nha & dung niang
lwong Mit Troi, chinh quyen thu mua toan b, hon nita con dwoc mién thué. Nho nhitng chinh
sach rat duoc long nguoi dé nén dan cu té ra hét strc nhiét tinh d6i véi viéc sir dung cac kién
trdc nang lwong Mt Troi.

Sau nhitng ndm 90, Vién nghién cttu va ché tao pin quang dién c6 nhirng tién trién cé tinh
chat dot pha, hiéu suat chuyén doi quang dién cua no tir trén duéi 5%, ltrc dau da tang 1én trén
10%, dieu do da tao diéu kién hét strc thuan loi cho viéc san Xult va pho bién pin quang dién
v@i quy mé lon. Thang 12 nam 1993, thanh phd Feldberg cua Dirc da xay dung mot "kién truc
nang luwong Mat Troi" co tao hinh rat doc dao: Trén mai nha lap s6 tdm gop nhiét nang cua Mat
Troivoi dién tich 50 m2, da dé cung cap dién nang cho toan bo nhu ciu cua ngo6i nha, bao gom
dién chiéu sang, nwdc nong, swoi am, diéu hoa nhiét do va cac khi cu dién gia dung khAc. Dién
tich ngodi nha nay la 100 m2, gia xay du'ng 1,5 triéu mac, xét dén chinh sach wu dii va phu cap
thém ctia nha nwéc nhitng ngwdi dan binh thlrcrng trong thanh pho ciing c6 thé mua duoc.

Mot kién tric sw 'nguoi Anh dd dua ra mot y twong goi la "thanh pho Mat Troi thé ky XXI".
Ong ta cho rang, néu mudn lwu lai cho nhan loai va dong vat doi sau dat dai, khong khi nwoc va
cac tai nguyén thién nhién khong bi 6 nhiém, con ngwdi can phai sir dung d&n mure t3i da nang
hr(yng trong sach cia Mat Troi de xay dlrng nhu'ng "thanh phé Mat Troi" va "kién tric Mat
Troi”, dung "thoi dai Mat Troi” thay cho "thoi dai cong nghiép co khi". Vi kién tric sw nay da
dua ly luan co lién quan vao thuec tién. Ong ta xay dwng mot cong trinh kién tric kiéu méi &
cang Bordeaux nwéc Phap, toan bo nang lwong bén trong klen tric déu co cac trang thiét bi
nang lwgng Mdt Troi cung cap Hon nita, toan b nha khong co thi€t bi diéu hoa nhiét do, ma
dung mot dudng 6ng thong gio chay thang 1én dén thac nwdc thay cho tac dung clia may diéu
hoa nhiét do. Ngoai ra ongta con thiét k€ mot toa kién tric khac & Toky6, Nhat Ban, cling
khong dung may diéu hoa nhiét do chay bing dién, thé ma ca toa nha déu mat mé nhu mua
Xuan vay.

Tw Khoa: Cong trinh st dung ndng lwong Mdt Troi.

178. Thap nang lwvong gi6é duwoc xay dung va
phat dién nhuw thé& nao?

Gi6 16¢c la mot vong xody khong khi xoay tron voi toc do cuwc lon dwoc sdn sinh ra trong dam
may mua, ap suat khong khi & trung tam cua no rat thap, ch1 bang 20 - 40 kbar (1 bar = 105
N/m?2 - ND) diéu do S0 vo1iap sudt cuc 1on cia khong khi & bén ngoai thi chénh 1éch nhau rat
16m, Theo tinh toan cua cac nha khoa hoc, sw chénh léch 4p suat cia khong khi & bén trong va
bén ngoai cua con gio 16c twong dwong véi cong suat do 10 nha may phat dién 1on san sinh ra.
Do vay, loi dung gid 16c dé phat dién da tré thanh mot dé tai nghién ctru c6 loi ich rat to lon.

Vikhé loi dung truc tiép gi6 16c thién nhién, nén cac nha khoa hoc da nghi ra dung gio6 16¢
nhan tao dé phat dién. Cac nhan vién nghién cttu da xay dung mdt loai kién triic thap ning



lwong gio | kiéu méi, & chung quanh né dung nhiing manh van gian cach thanh cac ctra s6 nho
hinh 6 vudng. Cac ctra s0 hudng theo chiéu gi6 thi mé ra, cic ctra sO nguoc voi, chiéu gi6 thi
dong lai. Sau khi gio thoi vao thap thi bat dau quay, hinh thanh conlocnho”. O’ phan ph1a
dwéi cua thap nang luong gio co 13p banh xe c6 canh quat ciia quat gi6 hinh xoan d¢, khi "con
16c nhd" hinh thanh & trong thap thi sé hut khéng khi tir phia dwéi 1€n trén, canh quat kéo may
phat dién dé phat ra dién.

Cac nha khoa hoc con thir nghiém dung nang lwong Mat Troi tao ra gio 16c dé phat dién. O
phia dwoi thap ndng lwgng gio, nguoi ta dung mot cai 18u lén hinh tron c6 dién tich rat 16m,
mai léu 1a mot mang chat nhwa trong suot 0 tang cao dan tir chu vi vao trung tam, noi lién
vOi thap nang luong gid hinh 6ng kh01 o trung tam. Khi khong khi trong l1éu bi Mat Troi hun
nong thi bay lén thap nang lwong gié ¢ trén cao, lwgng khong khi lwu dong nhanh chong sé kéo

canh quat & trong thap quay, do d6 ma cong suit cia may phat dién san sinh ra c6 thé dat dén
700.000 dén 1000.000 kW.

Trén mit bién bao la bat ngat, anh sang Mat Troi chiéu xudng lam cho khong khinong boc
1&én, khong khi lanh ldng xuéng, hinh thanh lubng gio bién lwu dong 1én xudng rat manh. Cac
nha khoa hoc bat chwéc theo nguyeén ly cua thap nang luwong gi6 da thiét k& mét vat hinh 6ng
rat lén va cho né bay lo 1tng trén bau troi ctia bién ca. Sau do6 dung phwong phap nhan tao dan
lu6ng khong khi 1én xudng & trong 6ng, do dé kéo tuabin quay dé phat dién nho strc gio.

Trong linh vuirc loi dung thap nang luong gio dé phat dién, cac nha khoa hoc Israel da di dau.
O nhirng vung kho néng, ho da dung 1én nhing thap nang lucrng gio cao it nhatla 1000 m, bom
nuwéc bién 1én dén dinh thap, sau do lam cho no bién thanh hoi, chat khi boc 1én khién cho bau
khong khi kho nong chung quanh dwoc ha nhiét nhanh chong, tao thanh lubng khong khi lanh
am di xuéng rat nhanh men theo thap Ludng khong khi manh da Iam cho tuabin dit & phia
duwdi thap quay, kéo may phat dién dé€ phat ra dién.

Cé thé du kién, vao thé ky XXI, thap ndang luong gio sé tré thanh mot phuong thirc khai thac
ngudn nang lugng khong o nhiém. Loai nguoi trong qua trinh loi dung gio 16c nhan tao sé tich
luy kinh nghiém va ky thuat day du, dé lam gidm bot strc pha hoai ctia cac con 16¢ thién nhién,
va bat dau thir nghiém 1am thé ndo dé loi dung gi6 16¢ thién nhién mang lai loi ich cho con
nguoi.

Tiwr Khéa: Thdp ndng lwong gié; Gio loc.

179. Tai sao pha nha bang boc pha dwoc diéu
khién vira nhanh vira an toan?

Nam 1995, thanh phd Thuong Hai do nhu ciu xay dlrng & trén cao, nén phai thdo do mét thw
vién c& lén cao may chuc mét, nguoi ta tién hanh cho n6 boc pha tir lic rang dong, chi trong
mdy gidy, toa nha to 16m tir tir sp xuong, tre thanh mot dong hoang tan. Thé ma, khu nha ¢ cua
dan cach day chwa diy 10 m, ngay ca cac tim kinh cta so cling khong bi rung chuyén va nit vo.

Khi dan cw ¢ ving phu can tir trong gidc mong tinh diy di ra khéi nha déu phat hién mot kién
trdc quen thudc bdng bién mat mot cach "ling [&".

Hod ra, cong trinh bi pha bé lan nay da st dung phwong phép tién tién la cho no bang boc
pha dtro'c diéu khién. O trong thanh phd 16n, nha cao day ddc nhu ring, cw dan dong duc, muon
thdo d& mot kién tric 16n cii, da tirng 13 mot van dé hét sirc gai goc. Néu dung nhan céng thao
do ting ti mot, thi thoi gian dai, hiéu suat thap, nhung dung cac phwong phap cho nd boc pha
thong tercmg, ca mét dién tich 16 sup do xuodng, gach da bay tr tung, thi s€ mang lai van dé an
toan rat 1én cho dan cw 0 chung quanh toa nha. Con néu dung boc pha duoc diéu khién thi lai
c6 thé gidi quyét miu thuan dé mot cach thuin loi.

Truéc khi cho né boc pha nguoi ta dat thuéc no o mot s6 vi tri then chét cua toa nha, hién
nay thudng dung loai thudc né bing thuéc nhém néng. Cac 16 chon thudc nd, vi tri ctia ching,



do lomva s6 lwong lo déu duorc tinh toan va thiét ke ti mi, chinh xac. Sau khi chén xong thuoc
no, dau dong dién vao day ngoi no, thi hau nhu tit ca thudc né & cc vi tri déu dong thoi no
tung 1én. Khi n6, thuéc nhém néng xay ra phan rng manh mé, tron phut chdc tod ra nang
luong rat16n, c6 thé khién cho nhiét dd cuc bd ting 1én dot ngot dén 2000°C trér 1én, dong thoi
san sinh ra ap luc 1én dén hang chuc ti bar, lam cho cac cot thép, gach da v.v. bi ndng chay va
pha v nhanh chong bong thoi phuwong phap no boc pha nay khong san sinh ra song xung kich
manh, do vay, cac vat liéu xay dung bi nit vo khong thé bay di rit xa, toan bd ngdi nha thwong
bi sup xuéng mdt cach im ling, [ing 1&.

Thong thuong, cac thudéc n6 chon & trung tim ngoi nha cho nod trwedrc mot chut so véi thube
no ¢ chung quanh, nhu vay co thé lJam cho phan gitra ngdi nha sup do trwdc con cac bo phan
chung quanh thi sup dé vao phia trong, do do lam glam anh hlro'ng doi véi cac kién tric chung
quanh khi ngoi nha bi sup. Co truong hop, dé cho vat kién tric do vé mot phia dugc dinh trudc
¢ chung quanh, con c6 the ap dung ky thuat cho no keo dai thoi gian, nguoi ta khong ché su sai
khac ve thoi gian n6 & cac diém dat chat no vai mili gidy, khién cho cac b phan cuc bd cua vat
kién tric sup dé 1an lwot, do d6 khong ché dwoc chiéu d6 nghiéng cda no.

Di doi véi sw phat trién nhanh chéng vé xay dung thanh phd va méat d6 kién tric ngay cang
day dic, ki thuat cho né boc pha diéu khién sé ngay cang dwoc (rng dung rong réi.

T Khéa: Béc phd dwoc diéu khién; Phd dé cong trinh.

180. Tai sao tia laze c6 thé "lam dep" cong
trinh Kkién triac?

‘Trong nhiéu thanh pho & cAc noi trén thé gidi, nhit 1a hai bén cac dwong pho ngd hém cua
cac nuoc Au My, nguoi ta thuong thay mot hién tuong thiéu van minh, d6 la mat tuong cac
kién tric cong cong, tham chi trén cac di tich c6 va cac birc twong, cé rat nhidu tranh vé bira
bai dnh hwdng dén my quan ctia thanh phé.

Vi nhitng tranh vé ay thuong dung son hodc thu6c mau c6 pha mau roéi vé 1én, lam thé nao dé
tay sach chiing, thuc té& 1a mot viéc hét strc dau dau.

Trudc day khong lau, cac nha khoa hoc da phat minh ra motloai may laze mini dé tro hét tai
nghé vé mat "lam dep" cong trinh kién tric. Loai may laze nay mot gio co thé tay sach vét boi
vé trén tuong trong pham vi dai 180 m, réng 1, 5 m. Du1 1a loai thudc mau thong thwong, chi can
phét Ién bé mat xi mang tron bong, trén mat tuong bang da hoa bé mit dan bang chat déo, tia
haze cua may laze di dén dau, cac vét ban trén bé mat kién triic déu sach bong, khong dé la1 mot

au vét gi.

Vay thi tai sao may laze lai c6 thé "lam dep" cho cac cong trinh kién tric.

C6 nguwoi cho rang diéu nay ciing gan giéng nhw nguyén ly dung may laze dé tay not rudi trén
mat, thirc ra thi hai viéc ay hoan toan khac nhau. May laze dung dé tay Vet ban trén kién truc
khong can dung phtrong phap nung dot, ma dwa vao séng anh sang va song am thanh délam
viéc. Song anh sang mau xanh 1000 Hz do né phat ra, khi chiéu vao bé mat kién tric can tay
sach, mot phan nang lwong trong d6 chuyén hoa thanh séng am thanh. Khi am thanh tiép xtic



vao bé mdt cirng ran cua vat kién trac thi sé bi phan xa tro lai, b0 phan song am thanh phan xa
lai d6 cung v&i song am thanh do song anh sang cua may laze chuyen hoa thanh, sé va cham
vao nhirng vét bAn bam vao bé mat vat kién truc, va dan dén cac vu "nd" véi sttc manh cuwc nho,
do d6 1am cho vé&t ban bi tréc khoi bé mat vat kién truc, dat dwoc muc dich lam sach vat kién
truc.

Tw Khéa: Lam sach bdng tia laze.



181. Tai sao khau do cia dam cang lén thi dam
phai cang day?

Mot vat kKién trac cling nhw than thé con nguoi, phai nho vao bo khung xwong méi co thé
dirng 1én duwoc, bd khung xwong cta vat kién tric goila’ 'két cdu", tdc dung cia né la chiu trong
luec, truyen toan bo trong lwong clia ngwdi va do vat & trong nha, va trong lwong ban than vat
kién tric xuéng moéng & dudi dat.

Kién tric thoi c6 dai twong doi don gian, phan 16n dung phuwong thitc "két cau dam cot", tirc
la dung hai thanh go hodc da dwng 1én thanh cot, dau dwoi chon xuong dat, bén trén gac mot
thanh go hodc dagoila’ 'dam" , trng day cot dor ting day dam, r01 lam mot mai nha 1én trén, the
12 hoan thanh qua trinh kién tric. Mot s& dén mi&u thd than n01 tiéng cta Ai cap va Hy Lap co
dai phan l6m deu x4y dung bang da, cac cung dién dén chuia ctia Trung Quoc thwong dung két
ciu go. Cac nha & dan cw binh thu'(rng con don gidn hon, ho thuong dung gach nung hodc gach
moc dé thay cho cdt 1am khung twong thing dirng, nhwng bén trong con cé dam ngang dé dé
mai nha.

Doi véi ddm ma ndi thi khodng cach gitra hai cot goi 1a "khiu d6", tirc 1a chiéu dai cia didm
phai bac qua.

Moi nguoi déu co6 kinh  nghiém nhuw thé nay: Khi gac mot thanh go hinh chit nhat1én cao, néu
khau do tang lén mot murc do nhat dinh nao do, thi gira thanh g0 sé din dan vong xuong; neu
talat canh ngan ctia thanh g6 hinh chit nhat gaclén, lam tang chiéu day (hodc chiéu cao) cua
thanh go dung "ding”, thi thanh go kho bi vong xudng. Trong kién trac, quan hé gitra chiéu day
cua dam va khiu do cda ng, cling glong tinh hinh thanh g0 noi trén, tuy rang con ham chira mot
nguyén ly co hoc phu*c tap (phla trén cua dam chiu lwc nén, phia dwéi chiu lwc kéo), nhung
dam duorc tang chiéu day co thé chiu dung duwoc luc nén va luc kéo can 16n hon, thi ré rang la
dé thay duoc. Khi khau do cua dam ting dan 1én, thi chiéu day vén c6 clia né khong da dé chiu
trong lwong thiét ké can thiét, chi c6 thé 1am to hon day hon moi khong bi nirt gdy. Trong mot
s& kién tric rong lén chiing ta thudng cé thé thay rat nhiéu ddm ngang rat to, chinh 1a vi 1& do.

‘Trong nhirng diéu kién thong thuong, thiét ké mot dam bang bétong cot thép thi chleu day
cliané bang 1/12 - 1/10 khau d, c6 nghia 1a khau do clia né 1a 6 m, thi chiéu day ctia dam phai
la 50-60 cm.

Tw khéa: Ddam; Két cdu céng trinh; Khdu do.

182. Tai sao dung vom cudn c6 thé vuot qua
khoang cach 1on hon so v&i dung dam

Khi khau do6 rat 16, thwong phai dung dam vira day vira to, nhung the thi trong hrcrng ban
than ctia dam lai cang ting 1én nhiéu. Mot dam da c6 dién tich 1 m2, néu phai bac qua mot
khoang cach la 30 m thi ban than né ning gan 300 tan. P4 1a mot vat lidu rat chiu nén, mdi cm2
c6 thé chiu mot trong lwc 1a 2000-3000 N, nhung lyc keo thi lai rat kém (m01 cm2 chi chiu
dung vai tram N) hon nita ban than da con c6 nhiédu vét nirt va dwong van. Do vdy mot dam da
dai 30 m, nang 300 tan, du la rat to, nhung khi gac 1én cao, mac du khong chiu tai trong nao
cling tw no6 bi gay.

Khiu dd vai chuc mét, d01 voi cac két cdu vo mong, két cdu khung luéi, két cau cap treo v.v.
trong kién triic hién dai, c6 thé giai quyét mot cach dé dang ngon o, tham chi khau do 1-2 trdm
mét ciing ching phai la chuyen kho, nhung doi véi "két cau dam cot” ctia kién tric cd thi khong
thé dwoc. Tuy nhién, thoi co dai van c6 nhiéu mai nha k1en tric véi khiu doé rat1én, nhw den
tho mot van vi than ¢6 ctia La Ma. Khau d6 mai vom ctiia né dat dén 43 m (dwong kinh), vay né



dwoc xay dung nhw thé nao?

Trong cac kién tric trwédce kia, ta thwong thiy bén trong mot s clra s6 hodc cira ra vao, nguoi
ta dung cac vién da hodc gach co dang hinh cung tron, hinh bau ducva hinh tron nhon, d6 13
"vom cudn". Két cdu vom cudn thuong dwoc ung dung ¢ cac cau xay bang da thoi co dai. Ngoai
ra con c6 mot s6 dén miéu, nha tho, mai cua chung c6 dang ntra hinh cau, dé cling la mét loai
vom cudn, vé mat kién tric goi 1a "mai vom"

Thé thi tai sao vom cuén c6 thé vwot qua khau dé  hang chuc mét? Hod rala, vom cubn c6 thé
dung ting vién tung vién gach da ghep vao nhau ma thanh, khong nhw dam, nhat dinh phai
dung ca thanh da hodc thanh go. Nguyén nhan la sau khi vom cudn chiu tai trong, bén trong no
khong san ra mot Iuc keo, chu yéu san sinh lic nén, cac vién da va vién gach deu la nhing vat
liéu c6 kha niang chiu nén rat1dn, cac vat liéu dang vién nhé chi can vién nay ap dat vao vién
kia khong loi 16ng, thi sé khong thé bi phan tan ra, do la nguyén nhan khién cho vom cudn cé
the dé dang vuot qua khiu do 1on hon 50 vOi dam buong nhién, & phan chan cua vom cubn sé
san sinh ra luc day hwong ra ngoai, vom cuén cang "det" thi luc day cang lom, glong nhu khi ta
dirng xoac chan thi cdm giac nhw bi trwot ra hai bén, vi vay phan chan ctia két cAu vom culn,
can phai lam twong day hodc mdng virng chac dé chong lai luc day.

Ket cau vO mong trong klen tric hién dai, vé nguyén ly cling tuong tw nhw vom cubn, vi viy
két cdu vé méng tuy rat méng, nhung cé thé vuot qua dwoc khoang cach rat 1.

Tw Khoa: Két cdu vom cudén; Dam.

183. Tai sao mot so kién truc nap khi cé cira

ma khong so ro khi?

Kién tric nap khi ki€u chéng do bang khong khi dung may thong gio khong nging dua gio
vao dé duy tri hinh dang bén ngoai cua cong trinh kién tric khong bi thay doi. C6 nguoi hoi
cong trinh kién trdc nap khi cé rat nhiéu cita, 1& nao khong bi ro khi?

Ky thwc, khi mé cira khong khi bi ro la khong thé tranh khoi, do dd, ctra khong thé luén luén
m&. MOt s6 ctra 16n dung cho k1en truc nap khi, déu co thé tw dong dong vao khi nguo1i vao ra,
dua vao chénh 1éch ap suat cua khong khi & bén trong va bén ngoai, khi m¢ cua tuy khong
tranh khéi ro khi, nhung mtc do ro khi khong c6 anh huong dang ké d6i vdi tao hinh cia kién
trac nap khi. Mot qua bong hoi hé bi rd hoi 1a bi xep, con kién tric nap khi thi chenh léch ap
sudt khong khi & bén trong va bén ngoai rat nho, nha thi diu thé duc dung cu & Tékyd Nhat
Ban, sw chénh léch 4p suit khong khi ¢ bén trong va bén ngoai chi bang 0,3% atm, twong
duong véi chénh léch ap suat khong khi gitta tang mot va tang chin cia mot ngoi nha khi ra
vao hau nhw khong c6 cam giac gi khac thuong. Ap suat khong khi & bén trong kién tric nap
khi khong phai c6 dinh khong doi, n6 thay doi tuy theo tinh hinh thoi tlet & bén ngoai, vi du khi
c6 gi6 manh thi 4p suit bén trong cao hon mot it, d€ chong lai ap lwc cua gio.

Cacctra chong ro khi cua kién trac nap khi co nhiéu hinh thirc, loa1 nhé thi cé ctra c6 tim
hoat dong, ctra manh ru mang mong, ctra kiéu' lang I€ thong qua”, ctra dém khi v.v. Dac diém
chung clia chung la dwa vao ap sudt sau khi ra vao, canh ctra c6 the tw dong déng kin. Hinh
dang cac loai ctra nay phan 16m c6 hinh bau duc dng dirng, mot s6 canh ctra 1a mot 1ép, c6 mot
s0 la hai tii khi dya vao ap suat khong khi co bén trong tui hoi cao hon mot it dé 4p chat vao
voinhau, khira vao can day nhe tti khi, qua khoéi ctra thi tdi khl lai tw dong ap chit khép kin,
ctra kiéu dem khi chinh la nhw vay. Cua kigu "lang 1€ thong qua’ "do canh cua co hai 16p mang
mong hop thanh, dwa vao suw chénh léch 4 ap_ suat khong khi & bén ngoai va bén trong nha ma
dinh vao nhau, khi ra vao thi day hai 16p mang mongra dé di qua, giong nhu nguoi gioi thiéu
tiét muc trén sin khau lach qua gitra hai 1&/p man vai dé ra vao vay.

Cac ctralon hon thuong dung hinh thirc clra quay” va "ctra au khi". Clra quay cta kién trac
nap khi rat giong cac ctra quay thong thwong, chi khac la do kin cao hon. Ctra c6 bon canh tré



1én, khi khong c6 ngwoi ra vao thi dong kin mit khong ro khi, khi c6 nguoi ra vao lam cho né
quay, thi lwong khi ro cling rat it, n6 la mot loai ctra 1on dll’O’C dung twong déi nhiéu.

Cac ctra 1on dung de van chuyén vit pham tién cho 6 to ra vao, thong thu*crng lo mo” pha1
l6n hon, thO’l gian mo ctrg dai hon, lic nay can dung ctra au khi". Tac dung cua "ctra du khi”
phong theo "au thuyen O cong vao cua Kkién truc nap khi c6 mot ctra qua do dung lwong tuong
déi nho, goi la "au khi". Bén ngoai du khi con c6 mot ctra ngoai c6 thé dong kin mit. Piu tién
nguoi ta van chuyén vat pham vao iu khi. Sau do dong clra ngoai lai, r6i dung may quat gio c&
nho nap khong khi cho au khi. Khi 4 ap s sudt trong au khi bang ap suat ben 1 trong vat klen truc thi
mé clra & bén trong. Nhu vay c6 thé van chuyen vat phdm vao nha, ctra 4u khi cling cé trueong
hop dung ctra quay hai 1ép, ra vao cang thuan tién.

T Khoéa: Kién triic nap khi; Cira.

184. Tai sao trong twong gach con phai xay cot
bang béetong cot thép?

Trén cong trueong thi cong xay dwng nha ¢, c6 thé thay khi xay twong gach, nguoi ta thuong
dé lai m6t ranh vuong thang dirng, sau do dat lwdi cot thep vao, dung codp pha roi do bétong,
tré thanh mot cot bétong cot thep. Tuy nhién, trén loai cot nay khong c6 dam ratlén, san tang
nha dat truc tlep len tuong, xem ra cot khong chiu tai trong nao. Ky thuc, loai cot nay c6 tén
goila "cot cau tao”. No thuong duoc b6 tri & bon gbc ctia nha & va goc twong cla phan nho ra,
cling | nhuw & chd tlep gidp cua cac birc twong cach nhau mot gian nha. Chiéu cao ctia n6 bat dau
tw mong 1én dén mai nha. Tac dung ctia cdt ciu tao chi 1a dé chdng dong dat, nén ciing duoc goi
la "cOt chdng dong dat".

Vay tai sao cot cau tao c6 thé chong dwoc dong dat? Nguyén do la tuong gach xay bang tirng
vién, tung vién nho, ve mat Kién tric ma néi thi do vitng chac toan khoi cua no khong duoc
khoé 1am, thém cot vao sé lam tang tinh nang do cua twong, bu vao sw bat cip cta twong gach
O bén du’O‘l cac san tang lau cling co mot dam bétong cot thép dat nam ngang, do to nho cia no6
cling giéng nhu cot ciu tao. Bay gio chung ta cO thé thir tu'o'ng twong xem, néu d& bo tit ca cac
tuong gach cai con lai sé la cac cot cau tao thang dirng va cac dam ngang, chiing hop thanh
mot cai long bé tong cot thép to lon, hét strc virng chac, néu ching két hgp chat ché vai
twong, thi c6 thé chong dong dat rat cé hiéu qua.

Puwong nhién, ngoai kién tric nha & ra, bat ctr nhirng burc twong nao chiu tai trong ma xay
dung bang gach da hodc gach bétoéng, déu phai lam cdt ciu tao, nhw vy méi that 1a hét stc
virng chéc.

Tiwr Khéa: Cot bé téng; Cét chéng dong ddt.

185. Thiét k kién tric mo phong theo két cau
cuia sinh vat nhw thé nao?

Rat nhiéu sinh vat trong thién nhién, thwo'ng c6 két cau tw nhién hét strc tinh vi va hoan
chinh, c6 thé thich nghi rat t6t véi mdi truong. Vi du nhu to ong mat la mot hinh lang tru luc
giac, ket ciu nhiéu 160 khién cho né vira nhe, khéo, lai virng chac, mang nhén xem ra vira nhé lai
vira mém, nhung lai c6 d6 déo dai, vd trirmg ga vira mong lai vira gion, nhu'ng trén thuec té, lai c6
thé lam cho ngoai Iuc phan tan deu dan trén bé mat rat tot. Ngoai ra con c6 loai thuc vat &
trong nwdc - cdy "sen vua", 1a ciia né tron 1om, co dwong kinh dén 2 m, 14 sen mong nhung lai c6
thé cho mdt em bé ngbi 1én trén, chao qua chao lai nhe nhang trén mat nuwac..

Cac hién twong ky diéu do cla thé gidi sinh vat da goi mé rat nhiéu cho cac nha thlet ké kién
tric xay dung nén nhiéu kién tric phéng sinh. Vi dy, ngwoi ta phat hién & mit sau ctia 14 "sen



vua" c6 nhiéu gan to, hinh thanh mot cai khung c6 dang ludi, khién cho bé mat 1a sen chiu
duwoc ap luc rat1é6n. Hon niva, bén trong la sen con co rat nhleu mach rong, diéu d6 1am cho 14
sen c6 stc ndi rat 16m. Cac kién tric sw mo phong theo két cau ctia la sen da thiét ké tdm ngan
ngang hinh gon séng ¢ gitra swon doc cia cac mai nha co khau do 100 m, glong nhuw mang lwdi,
khién cho do vitng chac cia két cAu mai clia toa dai sanh dwoc tang cwong rat nhiéu.

K&t cau nhiéu 16 dang to ong cling gdy hirng thu cho cac nha kién tric. Nwéc Anh da ché thi
thanh cong mot loai twong vach to ong, bén trong don chit c6 dang bot hinh luc giac do nhya
va chit hoa cirng hcrp thanh. Loai twong vach nay khong nhirng lam giam nhe rat nhiéu trong
luong cua ca ngodi nha, ma con c6 tinh nang git nhiét rat tot. Khién cho nha & muia d6ng thi Am
mua he thi mat.

Trong mat cac nha kién tric, mang nhén to ra la mot két cdu cap treo cuc ky tinh xao, cac cau
va mai nha duoc xay dung mo phong theo két cau mang nhén da két hop strc hoan my hinh
dang hinh hoc va dic tinh lyc hoc cia cong trinh kién truc, Twong tw nhw vay, xuat phat tw
quan dlem khéo léo, nhe nhang, ti€t kiém vat liéu vitng chac, an toan, két cau vé triing ga da
goi md cho cac nha khoa hocxay dung hang loat kién tric vé mong. Klen trdc vé mong thuwong
thiy & cac cung thé thao, nha trién I[am cé khau do 1om, cac nha v mong dugc xay dung theo
nhing tinh toan chinh xac va thi cong ti mi, tuy rang chiéu day chi vai xentimét, nhung c6 thé
chiu dwoc mua to, gi6 16m va strc ndng cua tuyét phu, diéu dé khong thé khéng quy cong cho
dic tinh ky diéu cta v tring ga.

Ngoai ra, nguo1i ta con cdn ctt theo chic ndang ctia bong bong ca dé tao ra nhitng klen trac nap
khi; mo phong theo swsap Xep theo dang xodn 6¢ clia vo cay xa tién dé xay dung nén nhitng
nha [au c6 thé thu duoc anh sang Mat Troi toi da, bat chudcla ngo co dg dai kha lon, dé xay
dung nén cac cau "la ngd" c6 hinh dang bén ngoai ky la, két cu vitng chic v.v.

Qua do co6 thé thay rang nhiéu hién tuwong ky diéu trong gioi ty nhién rong lon sé mang lai
cho thiét ké kién tric phong sinh nhitng linh cdm ¢6 tinh nang sang tao tuyét vori.

Tir Khéa: Kién triic mé phdng sinh vdt.

186. Thé nao la két cau strc cang?

Ké&t cu strc cang la ket cau mai nha nhe, tién loi, linh hoat, kinh té nhat duorc phat trién gan
30 nam tro lai day, né duoc phat trlen trén co cau cap treo, dung cot chong hoac gia chéng kéo
lén mot day day cap thep, roi lop vai 1én, tao nén nhirng mai nha mo1i mé, Ky la, muén hinh van
trang, vai dep cling mu6én mau muén ve, twoi dep, nén khién cho ca kién triic hét st hap dan
nguoi ta.

K&t ciu strc ciang rat nhe va khéo, ma thi cong cling thuin tién, nén rat thich hop voi cac cong
trinh tam thoi, doi héi thoi gian xay dung nhanh. Gian nha cua Tay Dirc 0 Hoi cho quoc té
Montreal, Canada nim 1967, chinh la thi du dién hinh vé kién tric dung két ciu strc cang véi
mot dién tich 1on. Két cau sttc cang rat glong nhw moét [éu bat, nhwng phal chiu dung duoc thw
thach cta diéu kién thoi tiét khac nghiét ctia thién nhién, nhw mua to gié 1é6n va mua don
tuyet phu, nhat 1a khi xay dyng nhitng ki&n tric c6 tinh chit vinh ctru. Do vdy, khi dung két ciu
strc cang, vai bat phai lam bang soi tong hop, soi thiy tinh va sei kim loai co cac dic tinh 1a



nhe, d0 bén cao, chiu duwoc nhiét d6 cao va thip, phong chay, bui va tia tit ngoai, cung cac vat
liéu son quét loal ma&i. Vi ban than vai bat khong c6 do ctng, khong thé chiu lwc nén nhw dam,
vom, ma chi c6 thé chiu lwc kéo, do vay, khi thiét ké pha1 1am cho n6 luén ludn & trang thai bi
kéo cang, nhwr vay méi c6 the ch1u duoc strc ép manh ctia gié tuyet Qua tinh todn c6 thé xac
dinh dwoc luc kéo can thiét cia cap thep tao thanh mit cong on dinh, dong thoi dung may tinh
dé dleu chinh hinh dang madt cong cta két cau strc cang, khién cho nhung cho c6 kha ndng dong
nwoc va tuyét giam di nhiéu. Rap kich Intrama dwoc xay dung trén bo bién Miami ctia My c6
mai vai bat lam bang thuy tinh teflon, cwong do moi m2 cé theé chiu dwoc lyc kéo 1000 N, két
cau strc cang nay du dé chiu dwoc gié 16c manh véi téc do 200 km/gid tir by bién Florida théi
dén.

Ngoai ra, cang hang khong quoc té Djedda noi tleng va san van dong qudc té & thu do Riad
cua Arap Xéut, san van dong Olympic ¢ Munich nwéc Btec nam 1972 v.v. déu la nhirng vi du
dién hinh vé kién tric cé tinh vinh ctru c& 16m x4y dung bang két ciu sttc cing.

Cang hang khong quodc té Djedda duoc xay dung cho cac tin do Hoi gido hang nam hanh
hwong vé thanh dia Mecca, vao lic cao diém moi gior co hon 5000 nguoi dén san bay, san bay
thiét k& 210 mai nha két cau sitc cang hinh non co kich thuéc 45 x 45 m, toan bo mai nha
chiém 405.000 m2 dat, dién tich to bang 80 sidn bong da, dwoc coi la nha cho may bay lén nhat
thé gidi. Viéc thiét ké cong trinh nay do co6 ky thuat tién tlen hinh thirc méi la, dong thoi cé thé
két hop véi dac diém ctia moi truong, nén da nhan duoc gidi thuong kién tric Aka Han ndm
1983. Do vay co thé thay rang, két cau sttc cing hoan toan cé thé dap trng yéu cau veé kién tric
c6 tinh vinh ctru c& 16n.

Tw Khoa: Két cdu sirc cdng.

187. Tai sao Kién tric co ctia Trung Quoc
thwong c6 mai hién vénh nguoc 1én?

Trung Qudc c6 dai c6 nhiéu kién triic cd noi tiéng ruong vé hoa, xa cham trd, mau sic ruc ro,
nhat 1a nhitng mai nha lén dep la thuong, noc nha hoi vénh 1én & bon gdc, ng6i lwu ly nhiéu
mau sic 14p lanh dwéi 4nh sang Mat Troi, that 1a dep biét bao!

Tuy nhién nhitng mai hién vénh nguoc 1én do phai chang chila dée trang tri cho dep? Viing
chac, kinh té va thich dung 1a yéu ciu co ban nhat khi xay dung. TO tién ching ta trong thuc
tién xay dung nha phan 16m dung g0 lam cotva dam xa, tao nén két cau gia khung co thé chiu
trong lwong clla mai nha va cac tang trén, no c6 nhitng wu dlem nhu bo tri & bén trong linh
hoat, vi tri gian cach khong bi go bo, co thé tuy y m¢ thém cura s0. Loai kién tric nay ngay tir
hon 3000 nam truérc da dwoc t6 tién chiing ta nAm vitng thanh thao.

Tuy nhién, khuyet diém 16n nhat cta kién tric gia khung g6 1a g6 dé bi muc. N guoi xua da
nghiramot cach xdy mot 10p tuong vach twong dm day dé bao che phia ngoai cot go, vira co
thé ngin duoc gié mua gia lanh, khién cho strc nédng ctia Mat Troi khong xam nhap vao trong
nha, lai khién cho dam cot khong bi gi6 thoi lam nghiéng léch, anh hwong ¢ dén do an toan ciia
ca ngdi nha. Tuy nhién, mdt ngoai cua tuong gach moc lam bang dat sét van khong chiu néi tac
dong cua mua gio, thoi gian, thé la nguoi ta lai lam mai nha vuon ra ngoai dé bao vé tot hon
twong vach chung quanh. bi déi voi quy mé cua nha cang ngay cang 1on, than twdng cang ngay
cang cao, mai hién vwon ra ngoai cang dai. Mai hién vira rong vira dai, tuy rang bao vé duoc
than tuong, nhung cling can tré anh sang chiéu vao nha. Ngoai ra, dé tién thoat nwéc mua &
trén mai, thi mai phai lam that déc. Nhung mai doc sé€ lam mua ao ao chay xuéng sé ban tung
toé 1én rat cao, nhu vy sé khong loi cho twong va méng cot.



bé gidi quyét cac van dé do, nguoi xua da thiét ke ra kiéu mai nha rat ly twong. Bén trén co
do doc lon, bén dudi twong dsi bang phang, con & gitra thi hoi trling xudng. Kiéu mai nha vuot
ra ngoai va cong nguoc l1én, khong nhirng lay anh sang tot, ma cling lam giam hién twong nwéc
trat xudng, bao vé nén nha.

Néu dung phuong thirc cho nwéc chay o bon mat, thi tit nhién bon goc cua no phai udn cong
1én, k€t qua mai nha c6 mai hién vénh nguoc 1én, do d6 da tré thanh mot kiéu kién tric mang
dac trung Trung Qudc.

Tw Khoa: Kién tric co; Mdi hién vénh.

188. Kién triuc hoa vién truyen thong cua
Trung Quoc c6 gi dac sac?

Cong vién la noi vui choi giai tri cia moi nguoi trong nhwng ngay lé tét. Nguwoi ta dén cong
vién xem hoa ngam c4, tré nho cé cho vui choi riéng.

Ban c6 thé khong la gi cong vién, nhung khong phai tit cd moi nguoi déu da dén Di Hoa Vién
& Bac Kinh, son trang nghi mat ¢ Thu'a Ptrc hoac Chuyet Chinh Vién & T6 Chau. Pay la nhirng
ki&n tric hoa vién truyén théng néi tiéng nhat cia Trung Qudc, nghé thuit cdy canh & day cliing
lirng danh thé gidi.

,Trong nghé thudt da dang cua kién tric, hoa vién la mot yéu té quan trong biéu hién nét dac
sac cua kién trac moi vung mién khac nhau thoi dai khac nhau. Vay thi, kién tric hoa vién
truyén théng ctia Trung Qudc cd nhirng nét dic sac gi?

Kién tric hoa vién cda Trung Qudc ngay tir thi An Chu hon 3000 nim truéce da bat dau duoc
xdy dung, hoi d6 goila "Huwu" (co nghla la viron nudi thu - ND). Vé sau trén co's¢ cua "Huu"
nguoi ta phat trién thanh "Cung uyén” trong do kién tric cung thitla chu yeu bén thoi Du'cng
Tong, hoa vién cua dan gian ciing phat trién manh mé, dong thoi hinh thire va ky xao Kkién trac
ngay cang tinh t&, hoan m§, dan dan hinh thanh dic diém ro rét nhit ciia hoa vién Trung Quéc,
do la vwon son thuy
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Hoa vién cua Trung Quoc nhat dinh phai c6 nti va nwdc, hon nita con tan dung cac doi nui,
song ho tu nhién, nhw & Nhiét Ha, Thira Dirc v&n cé ndij, da khe sudi, Chuyet Chinh Vién ¢ To
Chau thi 1dy ngudn nwéc thién nhién lam diéu kién co ban. Nhung nhigu hon ca 1 phai thong
qua mot loat quy hoach kién tric, méi c6 thé xdy dung nén hoa vién dep nhat cho du khach
thwong ngoan. Vi du, khi lam céng vién, ngwoi ta phai dao ao mwong, ldy dat da dap thanh déc
nui, qua la nhat ct lu’omg tién. Hon nita, hoa vién khac véi cdnh non xanh nwéc biéc tw nhién,
ben trong hoa vién c6 canh vat dep d€, ngoai ra, con phai thudn tién cho viéc di dao ngam canh
va nghi ngoi. biéu d6 doi héi giita nii va nwéc, phai ¢ cac cong trinh kién triic nhiéu hinh vé.
Trong cac hoa vién cb nguoi ta thwong xay cac dinh, dai, lay, ta, véi hinh thirc khac nhau tya
vao lung nii, bén sdng ho, dé tién cho tao nhan méac khach cAm ky thi hoa. Thap thoang dll’O’l
lum cay hoa la nguwoi ta xay dung hién, trai, dlrcmg, that, dé cho du khach c6 thé nghingoiyén
tinh sau khi di dao ngdm canh. Ngoai ra con tuy theo tirng phong canh ¢ trong cong vién,
nguoi ta con bo tri nhirng hanh lang c6 duong gap khtc chay vong quanh va nhirng cau nho
vao nhitng noi u tich, vang vé. Cac kién tric do6 vira phuc vu du khach, ma ban than no ciing tro
thanh canh vat nhtr tho nhu hoa, phdi tri hai hoa véi canh sic thién nhlen nui non, sdng sudi,
c6 cay hoa la & xung quanh.

Cac cong trinh klen tric trong hoa vién, ngoai mot s6 dinh, ta ra néi chung do nhiéu kién tric
hop thanh mo6t quéin thé va bién hod da dang, nhu h1nh chit khai, hinh chi cong, hinh thudc
tho, hinh trang ludi liém v.v. Chung cung voi mot so klen triic khac trong cong vién nhu bén
thuyen cau, twong, hanh lang v.v. cau thanh trung tam cia mot birc tranh hoan chinh, c6 chu
dé tw twdng ro rét.

Phong cach kién tric hoa vién truyen thong ctia Trung Quoc con tuy theo tu'ng thoi ky khac
nhau va viing mién khac nhau ma c6 sw khac nhau. Hoa vién thoi Tan Han goi 1a "cung uyen
no lay kién tric cung that hao hoa lam chi dé ctia uyén, trong uyén co cung, trong cung co
uyén, bd cuc kién truc tuy quanh co, nhwng van thuwong c6 duwong truc o rét. Con dén thoi
Tong, thi kién tric cung that bi mo nhat ma chu trong hon vao sy phdi hop hai hoa v&i canh
sac non nudc, cac klen trac cling tuy theo canh sac ma bd tri mot cach tuong ung "trong cai
nho thay cai l(yn "tuy do nguoi lam ra, ma nhu 1a troi dat du'ng nén". Phong cach do tiép tuc
kéo dai dén sau nay va dan dan tro thanh nét ddc sac ctia hoa vién Trung Quéc ndi tiéng thé
gioi. Ngoai ra hoa vién c6 tinh chit hanh cung thuoc vé hoang gia, nhu Di Hoa Vién, son trang
nghi mat v.v,, kién tric hung vi, uy nghi. Hoa vién & T6 Chau thi tiéu bleu cho viing Giang Nam,
noi t1eng béi kién tric nho, kheo leo tinh té, chi riéng nhirng birc twong ¢ trong cong vién
nguoi ta da thiét ké nhitng clva s6 nhiéu hinh dang, nhin ra bau tr&i va cac ctra dong c6 thé
thwdng ngoan phong canh.

Kién tric hoa vién truyen thong cla Trung Quoc c6 gia tri nghé thudt va gia tri khoa hoc rat
cao, diéu do khién cho né cé thé lwu truyén dén tram ngan doi sau, cé anh hwdng rat lén doi
véi kién tric hién dai.

Tiwr Khéa: Hoa vién Trung Qudc; Kién triic hoa vién; Vwrdon son thuy.

189. Kién tric thanh pho hoa hop véi con
nguoi va thién nhién nhw thé nao?

C cong trinh hién dai la noi tiéu hao cht yéu nguon nang lwong thién nhién. Theo thong ké
Lién hop qudc, nguon ning lwong bi tiéu hao co lién quan dén cac cong trinh chiém 50%



lwong tiéu hao nang lwong toan ciu, trong d6 nan lwong danh cho swdi Am, ha nhiét va thap
sang chiém 45% lwong tiéu hao nang lugng toan cau, lwgng tiéu hao nang lu@ng cho thi céng
cong trinh chiém 5%. 'Lwong tiéu hao ndang lwgong trong xay dung cua Trung Quoc chiém
khoang 25%, di d6i voi sy xdy dung thanh pho va phat trién nha &, nang lwong tiéu hao ciing
tang l1én hang nam.

Hién nay, mot s6 cong trinh dwoc xdy dung trong thanh pho qua coi trong hinh thirc va hiéu
qua khong gian, cham chut trang tri noi that, hi¢u qua anhsangva dleu kién nhiét do on dinh,
tao nén moi trwdng khép kin, nhuwng lai coi nhe viéc tin dung anh sang tw nhién.

Nhiét d6 va thong gi6 dd lam tang cao nguon tiéu hao ndng lwong cta nha ¢, va cling khién
con nguoi tach biét khoi thién nhién. Con cac kién tric sw co tam nhin xa thi cam thay rat lo
ldng doi vdi hién twong nay. Ho cho rang can khai xwong tinh than "con nguoi chung séng hai
hoa véi thién nhién”, tan dung cac tai nguyén co thé tai sinh nhw nang lwong gioé, nang luong
Mat Troi v.v., theo xu thé phat trién clia sw vat ma loi dung cac diéu kién tu nhién o dia
phucyng nhu khi hau, dia hinh va tham thwc vat, tién hanh thiét k& hop 1y, gidm bét su 'y lai vao
nguon nang lrong nhan tao, kién tao nén mai trudng kién tric hoa hop thanh mot thé théng
nhit v&i thién nhién.

Vi du, khi bé tri t6 hop quan thé kién tric, can lgi dung cay xanh, nhitng con dwong lon va
nho, séng ho, dung phuong thirc két hop dlem va tuyén, dé giam bot sw che chin gié mat mua
he va anh sang Mat Troi mua doéng, nhat la can phai tranh xay dung bira bai nhitng nha cao
tang trong khu pho c6. D6i v&i nhirng nha & ca thé, can thiét ké thuan tién cho viéc thong gio tu
nhién, mai nha can dwgc cach nhiét, twong ngoai dung mau nhat la chinh, cac phong o, phong
khach nha bep nha vé sinh can xay dung hoply dé c6 thé thu nhan dugc dnh sang tw nhién,
giam bot chiéu sang nhan tao. Déi voi cac cong trinh cong cong, ciing can hoa hop con nguoi
va thién nhién. Cac noi vui choi, 3n udng v.v. nén thiét ké thanh moéi truong trong nha kiéu ban
khai.

Xay dung do thi can cé tiéu chi kién tao moi treong dan cw hoa hop voi thién nhién. Khi xay
dyng cong vién & khu pho can chuy téi diéu kién khi hau, b6 cuc cay xanh va song ho, khong
nén lat gach qua nhiéuy, va xay dung nhirng klen tric hodc cau dé phat huy chitc nang che mat,
diéu hoa nhiét d va gidm bui v.v. cua cay c6i va song ho, ‘thong qua quy hoach khu dat ngoai
nha dé 1am noi nghi ngoi va sinh hoat thoai mai cho ngudi dan.

Xuat phat tir quan diém lién tuc phat! trlen sw hoa hop gitra con ngwdi va thién nhién cua
kién truc thanh phd, phai dwoc coi la yéu ciu cao nhat ctia kién trdac doé thi trong thoi hién dai.

T Khoéa: Kién tric dé thi; Méi trudong.

190. Tai sao cong trinh xay dwng cting co "sinh
ménh"?

Trong khai niém clla moi nguoi tr trwde dén nay cac cong trinh kién tric déu dwgc xay dung
biang cac loai vat liéu khong c6 sinh ménh nhw gach, d4, xi mang, bétong, thép, gb v.v. Con cac



nha khoa hoc hién nay thi lai dang suy nghi, tuong tuong, cac cong trinh kién tric trong twong

lai phai co chtrc nang "sinh ménh". Nam 1994 c4c nha khoa hoc 15 nwéc tu hop & M§ néu 1én

van dé st dung cac loai vat liéu va ky thuat moi dé xay dung nén nhirng cong trinh kién tric

mo phéng theo thé gidi sinh vat, c6 thé cam nhan dwoc sw bién déi cua ngoai gioi va ban than

mlnh dong thoi cé phan tng trd lai. D6 chinh 1a mot y twdng méi mé vé kién tric c6 chitc ning
“sinh ménh”.

Vay thi kién tric sinh ménh c6 nhitng chirc ndng dic biét nao?

Trwéce hét kién tric sinh ménh cé "than kinh", cé thé thu duoc "cam giac". Cac nha khoa hoc
Canada va My dung soi quang hoc va chdt hon hcrp ap dién ché thanh mang moéng cdm tng ap
lyc chi day khoang 200-300 micromét va chon loai ' than kinh" d6 vao trong dwong sa, hoac
cau. Loai kién tric than kinh nay khong nhitng co thé "cam nhan" duoc sw bién doi trong toan
bo toa nha hodc ciu, tham chi c6 thé cam tng va kiém tra, do dac duoc su bién dong cua mot
cay cau khi mot chlec 6 to chay qua. Neu cAu 6 vét nit thi tin hiéu "than kinh" s€ dung lai; do
d6 thuan tién cho viéc du phong va cé thé kip thoi kiém tra tim ra tai hoa tiém an trong ki&n
trac.

Hai nita 1a kién tric sinh ménh c6 "bap thit" ¢ thé phan ting rit nhanh d6i voi su bién doi
cua ngoai canh. Nguyén nhan chu yéu lam cho cau bi hongla do sw cong hwong san sinh ra khi
xe chay qua khau yéu lam cho cau bi hong 1a ddm ciu lam bang cac vat liéu khac nhau. Néu
dung cac vat liéu thong minh co thé tw dong co gidn, nhw hop kim ghl nh& khong ché bang
dong dién tang nhiét, c6 thé thay doi ndi lwc va hinh dang cua dam cau, khién cho tan sé rung
dong cia dam thay d6i, ndng lwc chiu rung dong cua cau tang 1én gap 10 [an. Cac vatliéu "bap
thit" khac trong qua trinh nghién ctru con c6 gom st ap dién, vat liéu tir gdy co gian, chatlong
bién dong dién tir v.v. Ching da dwoc thir nghiém thanh cong trong mot sé kién truc.

Kién tric sinh ménh can c6 "dai ndo" c6 thé diéu tiét va khong ché tw dong. Trong mot cong
trinh kién trtic sinh ménh c& lén hoidc cau s& cé rat nhiéu vat liéu "than kinh" va "bap thit"
chon ¢ nhiing vi tri then chét, tac dung twong hd gura chung cung rat phtrc tap, can c6 mot
trung tam diéu khlen va ph01 hop nhip nhang, d6 la "dai nao cta kién trdc sinh ménh - mot
mdy tinh c& 16m, n6 c6 kha nang phan doan, quyet sach va tién hanh phai hop nhip nhang, doi
voinhirng tin tirc truyén vé tir cac bo phan c6 tim quan trong khic nhau, n6 c6 thé phan &ng
va xtr ly nhanh chéng.

Kién trac sinh ménh c6 thé gidm thi€u nhitng s 6 vé chdt lugng, gidm thap nhiing ton that
do tai hoa thién nhién, kéo dai thoi han str dung cua cong trinh, bao vé tinh mang va tai san,

tiét kiém nang lvong. N6 1a mot cong trinh cé hé théng chiém vi tri quan trong thi hai sau cac
cong trinh khong gian Vi Tru.

T Khoéa: Kién triic c6 sinh ménh.



191. Tai sao noi rang kién truc cé the phan anh
ca tinh ctia thanh pho6?

Mot thanh phé cling nhw mot con ngudi, nd cling can cé ca tinh dac thu riéng cia minh.

Do sw khac nhau cia moi trwong dia ly, diéu kién tw nhién, phong tuc tap quan, trinh do van
hoa va ton giao, tin ngudng, loai nguoi da sang tao ra nhiing cong trinh kién tric va do thi cé
hinh thitc khac nhau, phong cach khac nhau, thé hién c4 tinh véi phong thai mudn hinh mudn
vé cua no.

Klen truc ki€u Gotic hung vi, ki€u Baroc hoa my ctia c6 Hy Lap va c6 La Ma véi b6 cuc thanh
pho c6 nhitng con dwong tod ra ldy mai nhon cua nha tho lam trung tam, da lvu lai 4 an tuong
siu sac cho moi ngudi. Thanh pho Venise cua Italia voi 400 cay cau ndi lién ca thanh pho, va
phwong thirc giao thong doc dao cua nd cung véi quang trweong Xanh Macgod noi tiéng da khién
cho nguoi doi than phuc. Thanh pho Istambun noi tiéng v&i phong cdnh my 1€ lic hoang hon,
cac dinh nhon cda nha tho Hoi gido tao thanh hinh dang nhap nh6é muon h1nh van trang. Cac
mai nha mau ruc rd, cac thap nhon nhw cu hanh tay da tao nén nét dac sac cua cac thanh pho
Nga. Pari va London néi tleng thé gioi voive dep voi phong canh thong nhat hai hoa. Bic Kinh
thi voi nhitng nha dan cw mau lam xam cung cac quin thé kién tric cung dién ngoi vang tuong
do tao nén net huy hoang 16ng 14y clia thanh pho Phuwong Dong. Con Thu'crng Hai thi noi tiéng
thé gi¢i bai “Hoi cho kién tric van quéc” & ngoai bai bor song Hoang Pho, v.v.

So v&i nhitng thanh phé c6 kinh dam da sac thai dac biét d6, hinh twong cac thanh pho hién
dai co xu hwong don diéu, khong thé khong noi rang d6 13 didu dang tiéc Lam thé nao dé gilr
gin c4 tinh ctia thanh phé di tré thanh mot dau dé 1én ma cac kién tric sw can phai xét dén
trwoce tién. Trong tinh hinh giao thong thanh pho ngay cang cao toc hoj, canh quan dong va
canh quan tinh cua quan the kién tric co tac dung ngay cang ro rét d6i vdi sac thai dac biét vé
phong cach va dién mao cta thanh phd. Cac quan thé kién tric moi xay dung hung vi, trang 1€
thwong phac hoa nén chi dé co ban dé hinh thanh ban sic riéng ctia thanh phé.

Nhiéu thanh phé néi tleng ctia Chau Au déu rat coi trong bao vé dang vé thanh pho duworc
hinh thanh véi nhitng quan thé kién tric do lich st dé lai, 1y d6 ]Jam niém kiéu hanh cta thanh



ph6 minh. Ngay ca khi xdy dung mot s6 -cong trinh m&1i, ngwoi ta cling tim moi cach thiét ké
ching mot cach hai hoa véi kién tric c6 vé mau sic, hinh dang va ca vat liéu xay duwng.

Ngoaira, nhleu thanh pho ndi tiéng con ¢ nhiing kién tric ca thé co tuong dai diéu khac
kiét xuat va c6 tinh mau muc, ching hiu ner tré thanh bleu twong cda thanh phé dé. Nhu'
twong "CO gai bién" & Copenhague tuong "Nguoi ca dep” ¢ Vacsava, twong "Thién Iy ma” o
Binh Nhudng, tuong "5 con dé" & Quang Chau, v.v. M6t s6 thanh phé & Phap va Itaha cac twong
dai hau nhu da tré thanh Vién bao tang nghé thuat, khién cho du khach tir khap noi trén thé
gioi cam thay thanh thoi vui vé. Pwong nhién, cac kign tric co tinh chat tiéu chila la nét diém
xuy€ét tao nén hinh tuong thanh phd nhw Thién An M6n ctia Bac Kinh, Nha hat ca kich cta
Sydney, Toa thi chinh ctia Toronto, kién tric Quang truong Tam quyén cda Braxilia, Khach san
Hoan Cau cua Bucaret v.v.. thng kién tric c6 tinh chat tiéu chi d6 da xay dung nén nhirng
moi lién hé vé mat tinh cam gitra thOanh phé va nguoi dan. Piéu d6 chinh la chirc nang tinh
than ma cac thanh phd hién dai dang theo dudi.

Tir Khoéa: Kién triic; Cd tinh thanh phé.

192. Tai sao kién truc cua cac nwéc khac nhau
co ddc trung vé mau sac khac nhau?

Cac nuécva thanh pho khac nhau, kién tric ctia ho thwong co mau sdc khong giong nhau.
Thanh pho Roma cua Italia co rat nhleu kién tric mau vang v0 quyt. Mau sac nay khlen cho
thanh pho co vé sdu xa. Mau sac cta thanh phé nwéc Anh phan 16m 1a mau nwéc tra; con cac
kién tric cia cac thanh phé mién Nam Tay Ban Nha phan 1én dung mau trang. Nhat Ban thi
thich mau xam.

Cac nwdce 6 khi hdu khac nhau, mau sac ctia cac thanh phd cta ho ciing khac nhau. Kién tric
cua cac thanh pho nhiét doi thu*crng thich dung gam mau lanh twong doi twoi sang nhw kién
tric cua mot so thanh pho o Ghiné, Dambia, Tandania, phan 16n dung gam mau nhat c6 do
sang twong d6i nhw mau xanh da troi, mau trang v.v. Cac nwéc c6 khi hau han déi thi kién tric
clia cac thanh phé thwong ding gam mau 4m trang trong, tham tram, nhw mau vang, mau da
cam.

Cac nwdec co ton gido tin nguwdng khac nhau, mau sdc cla thanh pho cling khac nhau. Nuéc Hy
Lap theo tin nguong dao Co DPdc, dung mau sac dé tang hiéu qua thi giac doi vdi cac dén tho
xay bang da cam thach & trong thanh phd, dung cac tuong diéu khic trén bia da trang tri vao
mdt chinh cua tuong dau hoi, son mau xanh lam hodc mau son dat, lam tang cam giac tham u
cua thanh pho Con Trung Quoc thot c6 thi suy ton mau vang, mau sac cta do thanh lay mau
vang va mau do la chinh. C6 Cung & Bac Kinh dung ngoi lvu ly mau hoang kim lam mai nha cua
cac cung dién, dong thoi phoi hop véi mau son dd, lam ndi bat tinh tdn nghiém t6i cao cla cac
bic dé vuweong phong kién.

Mau sac cia thanh pho 1a mot trong nhirng nhan to chd yéu lam nén vé dep cua kién tric
thanh pho cling la mot phu'o'ng tién quan trong dé cai thién chirc nang moi trueong thanh pho,
no co tac dung trang tri lam dep ddi véi tao hinh cong trinh kién tric thanh pho. Trong kién
trac thanh pho do dung gam mau khac nhau, nén da lam cho khoang cach khéng gian giira cac
kién tric va cam thu thi giac co6 su bién doi, mau son cua ban than cong trinh ki€n tric chung
quanh déu c6 mot anh hwdng nhat dinh d6i véi moi treong do thi va tam tu con nguoi.

Viéc chon mau sac kién truc, vé cuc bd cin xét den sw hai hoa thong nhit doi voi duwong sé,
dia hinh va cdy xanh ¢ chung quanh khién cho cong trlnh kién tric to ra hoan chinh tw nhién.
Con xét vé goc do cua thanh pho, thi mau sac kién tric can phai cha y y dén sw hai hoa thong
nhat véi diéu kién khi hau, dia ly va mau sic canh quan thién nhién cua thanh pho s& tai, ma
quan trong hon 1a phai coi trong su &n khép véi boi canh va lich st van hoa cua thanh pho
mau sac kién trac phai thé hién dwoc phong cach va sac thai riéng cua thanh phd. Do dé mot
thanh phéd phai cé quy hoach mau sic canh quan lau dai, va dwéi sw chi dao quy hoach chung



dé dé bé tri mau sic cua cac kién truc cuc bo Chi c6 nhlr Vay, mm cO thé khién cho mau sac
canh quan thanh phd c6 trinh tw mach lac, va thé hién cai dep cta thanh phé cé sac thai cdm
tinh sau dam.

Tw khoéa: Mau sdc ctia kién triic.

193. Tai sao can phal bao vé cac kién tric co
clia thanh phd?

Kién tric co ctia thanh pho la mot tai san vo gia, mot loai bleu trung, mot giai doan lich s,
né ghi lai b8i cdnh vian hod va si uyén tham vé tinh than ctia thanh phé dé.

Trong Chién tranh thé gioi thr hai, 70% khu vyc cua thanh pho Vacsava, thu do Ba Lan bi
chlen tranh tan pha ndng né, tuyét dal b0 phin cac kién tric lich st co kinh bi pha huy chéc lat,
ma nguoi Ba Lan coi nhirng di san van hoa I tru cOt tinh than cta quoc gia va dan tdc. Rat may
13, trwdre Dai chién thir hai dé muc thiét ké tot nghiép khoa kién truc Truong dai hoc Khoa hoc
cong trinh Vacsavala "Vé cac klen tric lich st thanh phé Vacsava". Cac giang vién cua truong
da cat glau nhing ban vé quy gia do cho dén sau chién tranh, k&t qua la cac bitc vé dé c6 tac
dung rat 1én khi xay dwng lai thanh pho Vacsava.

Nam 1962, nuéc Nhat dang trong thoi ky thyc hién rong rai chinh sach phat trién kinh té cao
tdc. Co nguoi dé nghi xay lai thanh c6 Binh Thanh Kinh thudc c6 dd Nara cua Nhat Ban xay
dung tir thé ky VIII, thanh nha kho dé tau xe ctia Cong ty dwong sat Binh Thanh Kinh Ia mot
thanh c6 xay dung mo phong theo c6 do ‘Truong An doi Puong ¢ Trung Qudc, la moét di san lich
str van hoa co gia tri. Luc do, rat nhiéu cic nhan si Nhat Ban co klen thirc kién quyét phan déi,
cudi cung da ngan chin du'crc viéc pha hoai di tich c6 c6 quy mo lén do.

Vay thi, bao vé di tich cb ctia cdc thanh pho co y nghia nhu thé nao? Nam 1976, tai hoi nghi
thé gioi lan thir 19 ctia UNESCO, di dé ra 5 quan diém do6i véi moi truong lich str: 1 - Moi
trwong lich strla m6t bo phan sinh hoat cua loai ngwoi; 2 - Méi trwong lich sitla biéu hién sw
ton tai cia qua khu* 3 - Mbi truong lich st mang lai cho ching ta tinh da dang ctia doi sOng; 4 -
Mbi truong lich st co thé truyen lai cho hau thé mot cach chinh x4ac nhw that tinh phong phu
va tinh da dang cua hoat dong vdn hod ton giao va xa hoi; 5 - Thong nhit gitta sw bao vé, bdo
ton moi trwong lich st va doi s6ng hién dai la yéu t6 co ban vé phwong dién quy hoach db thi
va mo& mang dat nuworc.

Italia 1a mot trong nhitng nwéc c6 nén du lich, tham quan phat trién nhit thé gioi. Chinh phu
Italia tirng c6 k& hoach dua toan bd cac thanh pho co kinh vao Vién bao tang lich stt. bPuong
nhién, hién nay ho da nhan thic rang, kién tric co dai la di san cua toan thé nhan dan, chi c6
két hcrp van dé & ctia dan cw véi viéc bao vé thanh phd lich su' véi nhau, méi c6 thé khié&n né
tre thanh tai nguyén tham quan thuc su, khong co su song clia con ngu'crl thi khong ton tai
duoc van hod. Mot s6 cach lam trong "Luat 1é bao vé méi truong lich str” cua nwde Anh, hién
nay ciing dang tré thanh kién thirc chung cua phan I6n cac nwéc trén thé gidi. Ho quy dlnh
Chung quanh thanh phé lich str can c6 day dt dwong 6 t6, bai db 6 td, khong dwoc cho bat ctr O
t6 nao chay vao khu vuc duoc bao vé; trong khu virc dll’O’C bao vé nhét dinh pha1 cO nguoi ¢, va
voi tién dé khong du’(rc lam hll’ hong moi truong lich st tich cuc lam cho moi truong | klen trac
c6 du chirc ning stt dung méi; can chi trong stra chita phuc hdi va bao vé bé mit ngoai ctia



kién tric c6, cin xay dung t6 chirc c6 tinh chat nha nwéc va nhan din cung phu trach ké hoach
bao vé, tu chinh va cong tac quan ly.

Bao vé di tich c6 cia thanh phé, khién cho thanh pho cang giau chat van hod, dé la nét dam
da nhat ctia phong cach thanh phé.

Tw khoa: Kién triic c6; Hoan cdnh lich stt.

194. Kién tric hién dai va kién trac hau hién
dai c6 gi khac nhau?

Lich st kién tric hau nhw ciing l1du dai nhw lich st loai nguwoi. Kién tric ctia ngwdi nguyén
thuy la nhitng | Jéulan dung canh cay, dat sét, 14 cay, da thy, v.v. xdy dung nén hinh dang bén
ngoai va ket c4u hét sirc tho so, chi nham muc dich tranh mua gi6 swong tuyét, dé phong suw
xam nhap cta thi dit, khong thé goi 1a tao hinh va nghé thuat duorc.

Vé sau, cac vi dé€ vueong cua cac nworc, cac triéu dai muon khoe khoang quyén thé va huong
thy, cing nhw xuat phat tir nhu cau ton gido, nguoi ta da xdy dung 1én nhirng lang mg, cung
dlen cac kiéu kién tric nay thwong cé be ngoai hung vi, day ‘nhing trang strc va diéu khac ban
than klen tric bat dau biéu hién tinh nghé thuat va phong cach kién tric cda cac dan tdc, quoc
gia va thoi dai.

Dén xa hoi hién dai, quan hé giira con nguoi ngay cang nhiéu phat trlen di doi voi su phat
trién nhanh chong ctia khoa hoc ky thuat, sy tang toc cia nhip do doi s6ng va san xuat, dan s6
tdng lén nhiéu, viéc xay dung cac cong trinh kién triic vira nhanh vira nhidu da tré thanh xu thé
tat yéu. Viéc trang tri va cham tro diéu khac ton cong mat thoi gian trén nhitng kién tric co bi
gian luoc di, dong thoi tir 6 ma sinh ra mot loai kién tric dwoc goi la kién tric hién dai "quéc
té hoa": Cac duong nét gon gang, sang sua, cac ctra kinh lon hinh dang bén ngoai giong nhw
mot cai hop v.v. Vidy, co mot thoi ky thlnh hanh kién tric "hop kinh", hinh dang bén ngoai cac
kién tric hau nhu glong nhau, nhung ch1 c6 kiéu mai nha la hoi khac nhau mot chut, dén noi cé
nguwdi nodi rang, kién truc h1en dai chi cin thiét k€ mai nha la dworc roi.

_Tuy nhién, trao luu kién tric cling nhu thoi ‘trang, cung voi thoi gian, phong cach kién tric
clin thay dsi. Sau mot thoi ky thinh hanh kién tric hién dai don diéu, da xuat hién mot truong
phal 'kién trdc hau hién dai”, no khong phai la thoi ky sau hoac thoi ky cu6i ciia kién tric hién
dai, ma 1a trwong phai doi lap cta kién trac hién dai.

"Hau hién dai" la mot trao lwu tw tu@ng rat rong rai, no cung ton tai trong linh virc hoi hoa,
diéu khic, thi ca, van hoc va triét hoc. "Kién tric hau hlen dai” Ve hinh thirc biéu hién c6 the
chia ra thanh nhigu tru'(rng phai tiéu biéu, nhung cai tinh tuy cda né van 1a chuyén doi noi
dung co "tinh trang sttc” ve cho tao hinh don diéu cta kién trdac hién dai, [am cho kién tric
cang giau ca tinh va ban sac riéng. Vi du, dung cac cot va trang hoang trén cot cua Hy Lap, cb La
Ma dé trang hoang cho nha lon cua nha' 'hop kinh”, hoidc & bén trén mai nha b6 tri nhiing hanh
lang cot, mai tron v.v. O’ Trung quoc c6 vi du thuc té 1 két hop| kién triic dén miéu va mau dé
véi kién tric hién dai, tham chi trén nhirng kién tric méi, ngwdi ta co y thiét ké mot s6 twong
nit gay, vach bi hong, cot nghiéng, v.v. dé tao nén mot bau khong khi "di tich c6". Phai hau hién
dai cho rang, kién tric la mot loai vin hoa nghé thuat, chtr khong chi cé6 muc dich la dap ing
nhu ciu vat chat.

Tw Khoéa: Kién triic hién dai; Kién triic hdu hién dai.

195. Tai sao Trung tam van hoa nghe thuat
Pompidou dwoc xay dyng nhw mot nha may?

Trung tdm Van hoa nghé thuat Pompidou3 xay dung xong nam 1977 nam & Quang truong



trung tam thanh pho Pari, thu d6 nwéc Phap, dién tich kién tric rong dén 10,3 van m2, trén
mat dat c6 6 tang, dudi mat dat co 4 tang. Bén 1trong kién tric c6 Vién bao tang nghe thuat hién
dai, Thu vién cong cong, Trung tam thiét ké  cong nghiép va nghé thuat Trung tam nghlen clru
hoa nhac, da h6i budi tdi va quan an v.v., Trén quang truong con co cho hoa, rap xiéc va hanh
lang c6 trung bay tranh anh. Thuc su, day 13 mo6t noi du lam danh thing cdng cong, quan trong
cua Pari.

Ai da dén' 'Pompidou” déu lwu lai 4n twong siu sic vé phong cach kién tric cia né. N6 giong
nhu mot nha may to lom, moi tAng rong 48 m, dai 168 m, khoang khong gianronglon bang 2
san béong da ma & ' gitra lai khong c6 mot cdy cot nao, Pompldou chu yéu la do sat thép va kinh
hop thanh, cac gia do va dwong 6 ong bang sat thep déu bé tri & bén ngoai, khong hé che chan,
hon nita dé& phan biét ching, nguodi ta con dung mau sac manh de son lén; cac cau thang c6 tay
vin tw dong co dang duong ong bang kinh 1én xu6ng nhw mac cti, du khach 0 bén trong van co
thé nhin thay troi xanh may trang, lai c6 thé nhin thdy tinh hinh trong ca mat san ting lau.

Khu Trung tam cua Pari rat it nhirng kién tric hién dai to 1on, déu la nhitng kién tric c6 dién
thap tang va c6 phong cach dep dé. Trong bau khong khi nghé thuat nhu vay, phong cach ky la
cua "Pompidou” rd rang la lam cho nguoi ta chi y, so sanh mot cach manh mé, mot sw déi lap,
trai nguoc ro rét.

Khac véi Trung tam Van hoa nghé thuat truyen thong, bén trong "Pompidou” trong khong,
vang vé, khi muén mé mot cudc trién lam, nguoi ta moi cdn ciryéu cau ma bd tri nhirng 6,
nhing gia khung; trong phong trién lam cé dwong di tham quan c6 dinh. Thw vién cling hoan
toan mo ctra, khi xem ti vi, ddnh may hodc doc tw liéu bang kinh hién vi trong phong trién lam
s€ bi anh hwdng dén nhau, van phong hanh chinh, ché ngdi uéng ca phé, chd chuyen doi thang
may co tay vin tw dong, dong nguoi di lai khong ngét... Cha trach c6 nguwdi goi la "cho van hoa".

Phuong an thiétké' 'Pompidou” la phwong an ndi bat nhat -trong 681 phwong an dau thau
quoc te do hai kién tric sw tré Pianor cta Italia va Rogers cua Anh hop tac thiet ké. Ho cho
rang, cong trinh kién tric la mot chiéc khung linh hoat va c6 blen déi nhw mdt thanh phé, con
nguoi & trong d6 can dwoc co tw do hanh su theo phwong thitc ctia chinh minh, ma tu do va
thay doi chinh 1a tinh nghe thuat cua klen trac... Cong trinh klen tric ndy nhw mot chiéc tau
cho hang, lai giong nhw mot do giai, nguoi ta co thé xem hiéu né moét cach rat tw nhién, "noi
tang" cua no 16 ra bén ngoai, ré rang ranh mach.

boi véi diéu dob, cod nguoi to ra khong wa thich, lai c6 ngwoi con churi mang tham té, vi hinh
thirc kién tric phan truyen théng cta no, duong nhién, nhitn nguwoi nhiét tinh khen ngoi cling
rat nhiéu. Du sao, sau khi ' '‘Pompidou” khal mac, da thu hit rat nhleu khach tham quan, b&i noi
dung phong phu nhigu vé ctia no, murc do ram rd cia né vwot qua ca 1& khanh thanh trong thé
thap Eiffel nam xwa. Con nguoi o trong duong ong trong suot di chuyén thanh thoi theo thang
may xem b1eu dién xiéc dac sic & trén quang truong, cling co nhiéu nguoi coi day la noi dang
dén d€ m& mang tAm mat, ting thém kién thirc va vui choi giai tri.

Cac kién trac twong tw nhu "Pompidou” con c6 toa nha Trung: tam Hoi nghi quoc te & Berlin.
Phong cach cua loai kién tric nay duwoc goi la "phai ban Iinh cao”, tw twéng thiet ké ctia nd la
biéu hién ndi bat tAm quan trong ctia cong nghiép va ki thuat h1en dai, dong thoi thé hién né



bang cach 1am 16 ro day da hinh thirc cia kién tric.
Tir Khéa: Kién triic theo truwong phdi bdn linh cao; Trung tdm Vdn héa nghé thudt Pompidoul.

196. Tai sao thanh phd sinh thai cé thé san
xuat "khong c6 chat phé thai"?

Nhitng nam 60 ctia thé ky XX, thanh ph6 nhé Chattanaoga ¢ bang Tennessee cua nu¢c My,
ting la mot trung tam ché tao noi tiéng toan nwéc My do bi 6 nhiém nghiém trong. Nhung hién
nay, phan xuong dic gang thép da bién thanh mot nha may xtr ly nudc thai bang nang lwong
Mat Troi, bén canh la mot nha may xa phong su dung toan bd nudce thai tuan hoan, lién do la
mot nha may 14y san pham cta nha may xa phong lam nguyén liéu..Moi nguoi o day dang cod
gang xdy dung mot mang lu¢i nha may hoan chinh, trong d6 moi nha may déu co thé st dung
c6 hiéu qua san pham phu cia nha may khac, giong nhw moi loai sinh vat trén chu01 thirc an
trong tw nhién, do d6 hoan toan loai trir dwoc chat phé thai, tranh bi 6 nhiém mai truong.

Khéng phai ngau nhién ma nganh cong nghiép cua thanh pho mlen duyén hai Karenderborg
cua ban Mach ciling van dung nguyén ly sinh thai hoc. Hoi nwéc nong do nha may phat dién
chay bang than sé& theo dwong ong chuyen cho nha may luyén dau va nha may duoc pham
nhlet con thira cung cap cho khu nudi ca o gan do; thach cao do may lau rira cia nha may phat
dién san sinh ra sé€ ban cho nha may san xuat tdm gach lat & dia phuwong, nha may nay loi dung
khi thai clia nha may loc dau dé dot 1o sdy cac tam gach lat; con nha may loc dau thi dung bom
dé bom hoi nuéclanh cho nha may dién dé laurtra va dung cho noi hoi, trong cac chat bun ban
hitu co ctia khu nu6i c4 va nha may duoc phdm cé nhiéu vi sinh vat duoc lam phan bon rudng
cho nha néng...

O’ thanh phd Brownsville thudc - bang Texas nwéc My nhirng nha xay dung hé thong sinh thai
cong nghiép da thu thap tin tirc vé cac mat c6 lién quan den nguyén vat liéu, san pham phuy,
nguon nang luong, & dia phwong minh, nwéc dung cho cong nghiép va lu'o'ng nhiét thai ra ctia
50 xi nghiép va 100 nha may khac, dlra ching vao trinh ty may tinh, lam r6 tinh hinh tai
nguyén va sw thira thi€u san pham & noi do, dé xac dinh cdc nhom hop tac. Cac chuyén gia cho
rang, mot hé thong sinh thai cong nghiép dang trong qua trinh hinh thanh, can phai c6 ky thuat
moi dat tlen nhung cai cang can phai c6 hon la théng tin. Do do, san xudt "khong c6 chat phé
thai" cling c6 thé tré thanh muc tiéu c6 thé dat duoc cla nhleu nwoc dang phat trién. O Figi va
Namibia, c6 hai thanh phé da vach quy hoach, can dung san pham phu nhw cac hat lta mach da
b1en chat cac chatlang dong da 1én men va nuoc phé thai cua nha may bia dé chin nuoi gia
stc, nudi ca va lam phan bon rudng, dong thoi dung d€ san xuit chit métan va dung lam chat
cay vi sinh cho cdy nam dn; con cac nwéc Braxin, an b, Tandania thi lai bat dau nghién ctru
san xuat' 'khong co chit phe thai" déi véi cong nghlep gia cong dau co, diu gai, cong nghiép
dwong, giay v.v.

Co s& ly luin cda san xuit' 'khong co chat phe thai" la sinh thai hoc cong nghiép. Trong moi
truong sinh thai tw nhién, tat cd moi vat chat déu loi dung sw tuan hoan lién tuc gitta cac sinh
vat, do d6 ma khong c6 khai niém "chat phé thai". Cac nha 51nh thai hoc cong nghlep twr d6 ma
du'oc goi ma, ho cho rang thong qua phuwong thitc tudn hoan cé thé loai bé chat phé thai trong
san xuat cong nghlep Ma diéu cin phai lam la phai loi dung day du nguyén vat liéu, tan dung
kha nang thu hoi san pham trong qua trinh san Xudt, voi quan niém hé thong, coi chung la san
vat trung gian trong qua trinh san xuit dé chuyen hod va trng dung. C6 thé du kién rang, lay
san xuat "khong c6 chat phe thai" lam muc tiéy, theo phwong hudng phat trién thanh phé sinh
thai, s& mang lai cho dat nwéc va thanh phd mot sttc séng phat trién lau dai.

Tt Khoa: Thanh phd sinh thdi; Hé théng sinh thdi; Khéng chdt phé thdi.

197. Thé nao la thanh pho dién vién?



Trong nhleu do6 thi lon hién dai, nha cao ting ngay cang nhiéu, dan s6 cang dong duc, giao
thong ngay cang chen chtc chat ch01 do d6 da mang lai nhirng van dé vé nguon nang lu’crng va
moi trwong. Thye ra thl "can bénh thanh pho" dién hinh d6, ngay tir thé ky XIX, thanh pho
London ctia nwéc Anh da thdy manh méi ban dau roi, Luc do thanh phé London suot ngay
swong mu day dac, song Thames x6ng 1én mui thoi nong nac, toan bo do thi rong lon giong
nhw hé théng mién dich xuat hién van dé 16n. 100 nam trwdc, mot - nguoi Anhténla Howard da
nhan thirc dwoc hau qua c6 tinh bi kich do su banh trwdng mu quang cia thanh pho 1én va dua
ra mot khai niém méi mé 1a "thanh phé dién vién".

"Thanh pho dién vién" con goila’ ‘thanh pho vueon hoa" do mdt thanh pho trung tam va sau
thanh pho vé tinh hop thanh. Dan s6 cda thanh pho trung tam khodang 5,8 van, cia thanh pho
vé tinh khoang 3,2 van nguoi. Thanh phé trung tam co sau truc duong chinh hinh ré quatva
toa ra chung quanh nodi lién voi cac thanh pho vé tinh. Bén trong moi thanh pho do mot loat
vong tron dong tam hop thanh, & trung tam 1a mét cong vien rong khoang 20 hécta, ¢ ngoai
phan bo cac cong trinh c6ng cong nhu toa thi chinh, phong nhac, rap kich, thw vién, hoi truong
v.v. 0 bén ngoai, la cac co so thwong nghiép. Tir pho budn ban hu@ng ra ngoai 1a mot duong
trong cdy c6 bong mat rong 128 m, ¢ gitra cd trwong hoc, nha tho, vueon hoa, nha ¢, v.v. Vuon
hoa va bai dat trong cay xanh tach ‘thanh pho theo nhu'ng chirc nang khac nhau khién cho
thanh pho nhu mot vieon hoa lén, trung tam va ngoai vi thanh phé déu duoc bao boc béi mau
xanh cuda cay c6i.

Tuy nhién mot thé ky nay, tw tuwdng "thanh pho dién vién" ctia Howard chwa hé dwoc thuc
hién trong quy hoach cia mot thanh pho nao, boi vi nd qua hoan my, c6 chd thoat ly thuec té,
song nhirng thanh phan hop ly trong y twong do van duoc moi nguoi coi trong. Cac chuyén gia
kién tric dwa ra mot y twdng goi la "thanh pho chat ché" twong lai, mang mot s6 bong dang cuia

"thanh pho dién vién".

Trong con méit cla cac chuyén gia "thanh pho chat ché" twong lai do rat nhleu trung tam hop
thanh. Moi trung tam giong nhuw thanh pho vé tinh trong "thanh pho dién vién", nha &, van
phong lam viéc, khu thuong nghiép, khu vui choi giai tri va bai cay xanh, vueon hoa két hop lai
véi nhau. nhu vdy, bén trong moi trung tam, dan cu chi can di bo hoac di xedaplaco thé thoa
man moi nhu cau doi song hang ngay, do d6 lam giam rat nhiéu sw 6 nhiém cua 6 t6. Pdi voi ky
thuat moi dwoc dua vao, mé thirc giao thong cua thanh pho tuong lai sé co thé phatsinh nhiéu
thay dm Ong Brian Williems lam viéc 0 Trung tam dan cw cia Lién hop quoc gioi thiéu cho
biét, & nhiéu nwéce loai xe dién khong ray cé thé ché nhiéu hanh khach dang ngay cang phat
huy tac dung quan trong; ngoai ra, hién nay da xuat hién mot loai xe dung cho ca duong satva
duong bo, loai xe nay vira chay trén ray sat, lai vira c6 thé chay trén duong bo, co ca uu diém
cua xe llra va 0 to, khlen cho giao thong gitra cdc thanh pho, cac trung tAm cw tri qua thuwc da
tré nén "gon gang" roi.

B0 cuc cua "thanh pho gon gang" 1a c6 thé st dung khong gian thanh phd mot cach téi da,
dong thoi co the lam gidm viécy lai vao 6 t6 dén mtrc t6i thiéu, tir d6 dat dwoc muc dich giam
0 nhiém, bao vé moi truong.

Tw khéa: Thanh phd dién vién; Thanh phd " gon gang".

198. Tai sao phai xay dwng thanh pho so hoa?

Trwoéc day khong lau, cic nwéc EU tuyén b6 mot ké hoach rat manh bao: Xay dung & Chau Au
10 "thanh phd s6 hod" hoac nhiéu hon, thit d6 Amsterdam ctia Ha Lan da tré thanh thanh phd
dwoc chon dau tién trong ké hoach.

Vay "thanh pho s6 hoa" 1a thé nao? Pay la mét mang may tinh trong pham vi toan thanh pho
duoc xay dung trén co s& duwong day dién thoai hién cé, con nguoi co thé thong qua phuong
thirc dién tir dé c6 duoc ‘nhitng van vat cong dung, dong thoi co thé dung mang noi két vaoi
nhau dé thao luin véi cac nha lap phap cac van dé nhu tur tién lwong thap nhat dén viéc xay
dung thanh phé. Ngoai Amsterdam ra, mdt s§ thanh ph6 khac nhw Newcatsle. Strutgart,



Antwerpen va Stockholm ciing bat d4u tu hoa nhap vao khdng gian mang may tinh.

Song, chi c6 thanh pho s6 hoa thoi thi khong du, ma con doi hoi moi "don nguyén nho" ciing
deu thich (rng véi no, néu khong thi ciing giong nhlr c6 duong cao tdc ma 1 khong c6 6 t6. Do do,
cac loai nhw may nhan tin s0, dién thoai di dong s0, ti vi s6, phat thanh s0, tham chi gia dinh s6,
nguoi s6 hod v.v. déu sé& xudt hién va sé ph01 hop voi viéc xay dung thanh pho s6 hoa. Vi du,
may vi tinh truyen thong da ndng s6 hoa sé thay thé cho tivi thong thwong, n6 khong nhu'ng co
thé thu nhan cac tiét muc truyen hinh, ma con c6 thé goi dién thoai, xem tap chi dién tit. v.v.
N6 quan ly mirc tiéu hao nguon ning lwong trong gia dinh, chd nha c6 thé theo do6i ndang lwong
tiéu thu trong thoi gian thich hop, dung luc; khi chu nha lai xe trén dwong, c6 the thong qua
mang lién lac vi tinh dé diéu khién tir xa may tinh & trong nha minh, dung cho "mua hang qua
tivi”, khi nguoi chi nha dwa mot hop bang ghi hinh vao may ghi h1nh tivi sé tw minh diéu
chinh dén mot kénh nhat dinh, &m thanh [ap thé cling tw dong mo ra, khi chuédng ctra hodc
chudng dién thoai vang 1én thi may hut bui chan khong s€ tw dung la1 khi chti nha di nghi &
bén ngoai thi dén dién trong nha ¢ trang thai dong mo kip thoi tung phan Tém lai, dwdi sy
diéu khién théng nhat cta ki thuat s6 hoa, moi may méc trong gia dinh déu & trang thai phdi
hop dong bd nhip nhang.

Trong ké hoach "s6 hod" to 16n ma chat ché nay, moi mot don nguyén, moi mot nguoi trong
thanh pho deu bi donglén "dau an" s6 hoa nhu chitng minh nhan dan, s dién thoai, s6 may
nhdn tin, s6 cra don vi hodc gia dinh, s thé tin dung ngan hang, s6 bang lai xe v.v. thidu mot
thir nao ciing khong dwoc. Nhw vay vira tién cho viéc quan 1y, lai rat an toan.

C4c nha twong lai hoc chi ra rang, loai nguoi bwde vao xa hoi tin hoc hoa dirng trudc mot
cudc cach mang, d6 1a cAich mang ki thuat s6, thé ky XXI sé& 1 thé gi¢i cta "s6 hoa".

Tiwr Khéa: Thanh phé sé héa; Mang mdy tinh.

199. Dudi long dat cia thanh pho twong lai sé
nhw thé nao?

Nam 1863, thanh pho London nu¢c Anh xay dung thanh cong mot duong sat ngam dau tién
trén thé gi¢i. H61 d6 tau khach ngdm chay bang dau may hoi nuwéc, khi chay trong duong ngam
no vura chay vira phut khoi den, lam cho xung quanh nha ga dwong sat ngam va mdt miii hanh
khach bi khéi 4m den ngom. Dén hom nay, trén thé gi¢i da c6 hon 30 nwdc va 60 thanh phé
xay du'ng dwong tau dién ngam, cac thanh phé Bac Kinh, Thuwong Hai, Quang Chau & Trung
Quéc déu da cé duong tau dién ngam, khonglau nira, nhigu thanh pho khac nhu Tham Quyén,
Thanh Pao, Nam Kinh va Trung Khanh cling sé xay dlrng dwong tau dién ngdm cda riéng minh.
Hién nay phan lén cac tau dién ngdm déu chay bang dién, khong nhitng khong khi trong sach
hon nhiéu, ma tdc d6 ciing nhanh hon trwéc kia rat nhiéu.

Thuyc ra duong xe dién ngam chi la mot mat vé viéc st dung va khai thac khoang khong gian
dwdi mat dat ma thoi, chung ta biét rdng, nwéc ban ctia nguoi dan thanh pho sau khi st dung
déu thai qua dudng 6 ong ngam duoi dat dé chay vao ong gop nuoc, ma ong gép nwéc thi khong
thé khong chi gom gép nwéc ban tir cac gia dinh ma con ca mot s6 lwong 1o phé thai cla cac



nha may. Cho nén ong gop nudc thwong lam rat to, ong gop nudc lon nhat trén thé gioi cao,
bang 2-3 nguoi dirng chéng 1én nhau. Cac 6ng nuéc ngam va ong gbép nwdc to nho cac co noi
lién véi nhau, hinh thanh mot hé théng duwong ong rat dai dwéi long dét, phin bg di khap cac
ngo ngach cta thanh phé, vi vay ching cling xuat hién dau tién & dwéi long dat. Of duoi long
dat cua thanh pho hién nay ngoai duwong 6ng nudc thai ra, con c6 cac loai dwong 6ng ngam
khac nhu 6ng nwéc may, dng hoi than, 6ng dudng day truyén thong va dién luc v.v.

Vay dwdi long dat cia thanh phé twong lai sé nhw thé nao?

Cac dwong tau dién ngam tuong lai sé khong con la mot s6 duwong don gian ntra, chung sé
hinh thanh mot mang ludi toa di khip noi dwdi 1ong dat, va ndi lién ngang doc voi duong sat,
duwong cao téc trén mat dat va dwong bac trén khong. Hon nita, tr ga tau dién ngam di thang
may xudng nita, thi sé Xuong noi sdu hon & dwdi long dat, & day sé co nhung clra hang tong
hop 1o, nha an, noi giai tri vui choi, rap chiéu bong, nha hat, cung thé thao v.v. cac cong trinh
do sé noi lién véi nhau bang duong sa rong rai dudilong. dat con nguoi di dao trong thanh
pho dudi long dat sé c6 cam gidc hoan toan giong nhw trén mat dat.

Ngoai cac cong trinh thwong nghiép va vui choi giai tri cdng cong, trong twong lai, dudi long
dat con sé xdy dyng nhirng khu nha may quan trong, kho tang va bai do xe. Vi duy, hd xtr ly nwérc
ban loai 16m, sé chuyen xuong dwdi mat dat khién cho nwoc ban chay vao 6ng thai sé dworc truc
tlep phoi hong va lang dong ¢ trong ho xir ly, thong qua viéc lang tach bang vi sinh vat 1am cho
nuéc sach, dong thoi, ngay ca khi thanh pho bi mwa rat to, cling co thé thong qua muong nuoc
ngam dung bom cong suatlon dé bom thoat di, khlen cho nwéc ban 0 bén dwoi duong ong
ngam ciing khong tran lén, tranh dwoc lam 6 nhiém céc song ngoi trén mat dat. Ngoai ra, nhiéu
nha may trong twong lai sé duoc dO’l xudng dwédi dat, do d6 hinh thanh khu ‘cong nghiép dusi
long dat cta thanh phé. Nhw vay glam dwoc 6 nhiém trén mat datva trén cac khu dat cta nha
may cii s€ xay dwng lén nhiing bai cay xanh 16n va céng vién, vé co ban cai thién dwoc moi
trweong sinh song cua nhin dan thanh pho.w

Tiwr Khéa: Dwéi long ddt thanh phé.



200. Thanh pho blentwong lai sé thé nao?

Bién la mot kho bau tai nguyén 16mn, di doi véi su can kiét tai nguyen trén datlién va mirc do
ch1em htru khong gian datlién ngay cang 16m, x4 hoi loa1 nguoi sé phat trién ra mat bién va
xuéng day bién, sw xuat hién cac "thanh phé bién" chi con 1a van dé thoi gian.

Nhat Ban dd xay dung thanh cong mot thanh pho b1en trén dao nhan tao, nam trén mat b1en
sau, 12 m vé phia nam thanh phd Kobe 3 km. Pao nay dai 3 km, rong 2 km, & khu trung tam cua
dao xay dung mot khu nha trung va cao tang cho 4500 ho va&i 200.000 nguoi ¢, c6 ca mang
ludi thuwong nghlep, truong tleu hoc, bénh vién, bwu dién v.v.,, ngoai ra con co ba cong vién,
mot cung thé thao va mdt bén cang sau co thé cho tau 1én 28 van tan cap bén.

Mot kién tric sw noi tiéng cia Nhat Ban con dwa ra mot phwong an thiét ké "thanh phé
ToKkyo trén bién".

Y twdng cla ong ta la, trudc hétlam mot "ke" néi trén bién, tinh 6n dinh cda né da chirng
minh 13 hoan toan cé tinh kha thi; sau d6 phd dit nhan tao 1én "ke" va lam duong ¢ trén do.
Ngoai ra 6ng ta con kién nghi, bo tri khu dan cw cung VO’l bo phéan quanly va thuong nghiép
cua thanh pho & trén vinh Tokyo, dung cau noi lién véi "thanh phé Tokyo trén bién", ké hoach
"thanh pho Toky6 trén bién" vira dam bao chirc nang tau bé qua lai trén bién, vir lam cho thanh
phé Tokyo dwgc trai dai ra ngoai mat bién.

"San bay trén b1en khong nhitng giam nhe ap luc van chuyen hang khong ¢ trén mat dat,
giam bot tleng on cua may bay va khi thai doi véi thanh phd, ma con cé thé khlen cho tam nhin
cua ph1 cong duwgc mo rong, bao dam cit canh va ha canh an toan. Hién nay cac "san bay trén
bién" da duoc xay dung cd: san bay Nagasaki ctia Nhat Ban, san bay sé ba London ctia Anh, san
bay Ragoadia, NewYork, My v.v.

Hiép hoi khai thac xdy dung bién cia Nhat Ban con dwara y kién xdy dung "thanh pho san
bay trén mdt bién" huong vao thé ky XXI. Ho c6 ké hoach xay dung mot két cdu lén hai tAng
chong d& bang cot o trén bién cach dat hen 40km; tAng trén la san bay c6 duong bang dai 4000
m c6 thé cho may bay siéu toc cat cAnh va ha canh 24/24 gio, dién tich cuanoé tuong tu nhu
san bay qudc té Tokyo, tang dwdi cd phong hoi nghi quoc te, trung tam tai chinh tién té quoc
t&, quan tro, khach san v.v,, tao thanh mot "thanh phé bién" cé thé giao luu kinh té, vian hoa.

Khai thac va loi dung day bién cling dang dwoc moi nguoi coi trong. Pé néi lién giao thong va
lién lac gitra cac hai cang va hai bo eo bién, nhiéu nuwérc da xay dung duong ham va dwong 6ng
& dwdi day bién. Vi du, duwong ham dwéi day bién Amori - Hakodate cua Nhat Ban dai khoang
54 km la con duwong ham dudi day bién dai nhit thé 8101, co mot s6 nwdc con xdy dyng can ctr
quin sw dwéi day bién, béi vi day bién Ia khu virc ma vé tinh nhan tao khong thé nhin thay, do



vay cang phu hop véi yéu cau bao méat quan su.
Tw khéa: Thanh phé bién.

201. Thanh pho lap thé trong twong lai sé€ nhw
thé nao?

Thanh pho 14p thé trong twong lai sé nhw thé nao? Cac nha khoa hoc c6 nhiéu suy nghi vé vin
dé nay.

Cackién tric sw Anh dé ra phuong an thiét ké véi phong cach dat biét. Trung tam cua kién
trac la mot cai ham gleng bé tong cot thep, trong do dat thang may, moi tang ldu déu cé hai
canh tay treo ¢ dAu cudi c6 moc treo bén trén treo mot don vi cw tri kiéu vo bang nhwa, nhin
tlr xa giong nhw mot 16ng chim treo trén cay.

Cackién trac su M§ thi nghi ra cac toa nha twong lai sé giong nhw mot cai ta sach 1om, tuy
nhién "trén gia" khong phai dé sich mala cac don nguyén cu tra hinh hop. Cac do'n nguyén cw
tri nay san xudt san, do may bay trirc thang van chuyén va lap 1en cac nha da co thé thay
m&i nhw doi nha vay. Ngoai ra con co mot loai "phong lau t6 ong", trong moi to ong"lap mot
don nguyén nha &, giong nhw mot cai san nhé doclap, co the giai quyet tot Van de anh hwcrng
1an nhau gitta cac cw dan trong tang Jau. Nha & c6 thé can cit theo yéu cdu cua cac ho ma lua
chon va thay d6i, do dé gidi quyét dwoc mau thuan vé mat do dan sé 16n, dat dai cing thang
hién nay.

Kién truc ki€u treo la mét loai nha & trén cao, & mdt dat dwng mot cot to cao, bén trén budc
chatludi cap thép virng chic, cdc nha & dwoc treo trén ludi cap thép lo ling gitta khong trung,
phan dat & dwdi co thé xdy dung cong vién, trong ciy, dao ao ho. Con ngudi vira c6 thé song &
trén cao, cling cé thé xuéng dwdi mat dat di dao, hoat dong.

Nha & kiéu "két cau treo” twong tu nhuw thé cling la mot loai kién truc c6 két cau méi mé. N6
do sau két cqu nhiéu tang sap xep thanh mot vong tron, két cdu nghiéng duoc lién ket bang
lwéi kim loai vitng chic trén cac do cao khac nhau, b phan treo la cac cong trinh cong cong,
nhw nha an, cung thé thao, rap chiéu béng, cau lac bo V.V.

Phwong an "nha o kiéu nghiéng" cting la mot loai kién trac lap thé trong twong lai rat ky la.
Trén mot doan dat rat dai trai dai ra mot day nha ché tao bing vatliéu virng chai ma nhe
nhang khéo léo, gitra cac kién triic nghiéng la lwdi kim loai nhiéu tang, trén lwéi treo du'(rng
pho nhiéu tang, do vat liéu trong suot tao thanh mai nha, khién cho trong nha vira sang lai vira
gitr am, bén trong b6 tri nhitng cong trlnh cong cong va trang thiét bi sinh hoat phuc vu cho
tigu khu do, ngoai ra trong nha con c6 san va vuon hoa.

Tw khéa: Thanh phd ldp thé.

202. Thé ky XXI sé xuat hién nhirng kién truc
nhw thé nao?

Budrc vao thé ky XXI, kién triic nha & ca con ngudi sé tré nén cang thuc dung, dé chiu hon,
da dang hoa hon va cang giau strc twdng twong.

Khi dai da sO nguoi du dodn vé thé ky XXI thi mot s6 nha khoa hoc, kién tric da hwéng tam
mat nhin veé thé ky XXII xa x6i. Ho can ctrvao nhiéu nhan t6 nhu téc do phat trién khoa hoc, sw
bién doi vé din so, anh hwdng ciia moi tredong, v.v. d€ manh dan dwa ra nhiéu suy doan.

Dai thé vao cudi thé ky XXI, cac cong trinh kién tric c6 dinh thuwdng thdy xung quanh ching
ta sé bi dao thai, ma thay bang cac nha ¢ lwu dong du loai da kiéu. Vi nha luu dong co thé bién
ddi dwoc, nén khi thiét ke phai xét dén lam thé nao dé cho hinh dang ctia nha & rat dé thay déi.



Vi dy, dung ban 1é va ban truot co the sap xép va ket noi lai vach tuwong va mai nha khlen cho
hlnh dang clia nha c6 thé bién d6i vo cung vo tan, cac gian phong bén trong nha ciing c6 thé
mé rong hoic thu nhé, hoic hinh chit nhat, hoic hinh da giac, tham chi con c6 thé di ddng dén
nhitng chd khac nhau & trong nha.

Twong tu nhw vay, cac mai nha ciing sé thay d6i hinh dang vinh vién bat bién vén c trudc
day, co thé theo trinh tw ma bién hoa thanh cac ngoai hinh dwoc thiét k& hoan chinh. Hé thong
may tinh trong nha c6 thé cin cit theo mo thirc ménh 1énh da xac dinh truéc dé khong ché hé
thong dong luc, khlen cho tang lau quay dworc, dé cho phia c6 tAm gin pin ning lwong Mat Troi
c6 thé luén quay vé phia Mat Troi.

bi do6i voi su ket thic cia thé ky XXI, toan thé gioi sé xudt hién cac hinh thirc kién tric phong
pht hon, nhidu mau sac hon. Lic d6, cac kién tric swdan dan chuyen muc tiéu thach thirc cua
ho ra ngoai Trai bat. Khoang khong vu tru sé tro thanh lanh tho qudc té cong hitu, & d6, mot s6
cwong quoc cong nghiép chu yéu déu c6 mot hodc nhiéu tram khong gian, dong thei sé thanh
14p hang loat khu cw trui c6 tinh chit vinh ctru & trén Mat Trang.

boi voi vung khong c6 trong lwc nhw trén Mdt Trang, tw tuong truyen thong cta kién tric sé
bi danh d6, cac nha khoa hoc sé dé ra tw tuong hoan toan moi ve cau tao kién tric co lién quan
den vung khong cé trong lwc O’ vung khong c6 trong lyc, khai niém vetylé hoan toan khac voi
& trén Trai Dat. Hon nita, n6 & trong moi trweong co sw so sanh ro rét gitra 4anh sang Mat Troi
choi chang va bong dém ménh mong vo han, tham chi ngay cd mau sdc ciing khac véi trén Trai
PAt. Cho lvu trd ban dau o trén khong gian Mat Trang chila mdt cong trinh bao che co ban, &
dat chi trang bi mot s6 nhu yéu pham dé sinh ton. Nhung dén ltc d6 trén Mit Trang ciing sé
xuat hién nhitng cong trinh kién tric hoan toan giéng nhw trén Trai PAt.

T khéa: Kién triic twong lai.

203. Cac gian khoan chiu dung sw va daip cua
song bién nhu thé nao?

Bién cd ménh méng tiém 4n vo so nguon nang lwong dau mo va kho bau vé khoang san, khai
thac bién da tré thanh mét linh vure rat quan trong de phat trién ky thuat moi tién tién. Gian
khoan trén bién 1a mot khu vuwc nén tang dé tién hanh tac nghiép trén bién. N6 dirng sung sting
trén mat bién, thong thLm'ng c6 mdt boong rong hang ngan met vudng, bén trén c6 cac loai
thlet b1 co gidi co lon, nhuwr can cau co lon, giéng khoan cao, cac may khai thac qudng, ngoai ra
con c6 nhiéu budng chira may méc va nha & sinh séng ctia nhan vién cong tac.

C6 nhiéu nguoi cho rang, bén dudi gian khoan nhat dinh phai xay dung viing chac vao 16p
nham thach & dwéi day bién, néu khong lam sao né c6 thé dirng thang 6n dinh trén mat bién
day séng gi6é nhw vay?

Su thue, thi gian khoan trén mat bién c6 rat nhiéu loai, phuong thirc c6 dinh ctia ching
khong glong nhau. Loai gian khoan kiéu sa lan ra doi som nhat vao ndm 1937, trén sa lan lap
dat cac thiét bi khoan giéng, khi tac nghiép, cho salan " ngoi" trén day bién, nhu'ng khong pha1
toan bo than sa lan déu chim xuong nwoc, sau khi khai thac xong, ca sa lan va thiét bi déu noi
Ién, roi di chuyen sang vi tri giéng khoan khac R6 rang la gian khoan nay chi c6 thé tac nghiép
0f noi nuéc nong. Vé sau xuat hién loai gian khoan ki€u chim noi, n6 do cac tru ding chdéng do
& day blen thiét bi khoan c6 thé chim noi 1én xuong, do d6 c6 thé thich ¢ Ung voi viéc khoan
tham do & blen sau twr vai mét den vai chuc mét. Con gian khoan kiéu néi, thuc té Ia mot loai
tau ddc biét, né hoan toan dwa vao neo tau c& lén dé c6 dinh vi tri (vé sau lai phat trién thanh
dinh vi bang dong luc). Tuy nhién, loai gian khoan hoan toan noi bap bénh trén mét bién nay
khong dt kha  nang tién hanh tac nghlep cd hiéu qua ¢ trén mdt bién ngoai khoi xa c6 gio
manbh, thoi tiét dé thay doi, rat dé ngimg viéc do anh hwdng clia séng gié.



Pé khac phuc nhuoc diém vé chiu song gié kém cua cac loai gian khoan trwoc kia, tw nhién
nguoi ta nghi dén viéc xay dung gian khoan c6 dinh & trén bién. Nam 1947, & vinh Méhic6 da
xay dung thanh céng gian khoan ki€u cd dinh c6 gia ong dan bang thép dAu tién trén thé gioi.
Gian khoan kiéu c6 dinh tuy c6 6n dinh tot, nhung hao ton vat tw rat lon, vat liéu dung dén
cling nhiéu kinh khung Hién nay gian khoan két ciu thép kiéu c6 dinh 16n nhat, xay dung voi
do sau 312 m dudi bién, nang ¢ dén 59.000 tan, chi phi dé€n 275 triéu USD; con gian khoan bang
bé tong cot thép 1én nhat cé tong chiéu cao dén 271 m, tong trong lu'ong la 36,7 van tan, xay
ton gan 2 ty USD. Hon nira, loai gian khoan nay duoc c6 dinh & mot dia diém khoan tham do,
hiéu sudt stt dung bi han ché. Ngoai ra, gian khoan kiéu co dinh néu muon tién cang sau hon
xudng day bién, thi lwong tiéu hao vat tw va von sé ting gap boi.

Vay thi c6 kiéu gian khoan tot hon, vira c6 tinh nang chong gio, lai co thé di chuyen dia diém
tham do dé nang cao hiéu sudt st dung khong? anh mdt clia cac nha thiét ke gian khoan lai
quay lai vo1i kiéu gian | khoan di dong, va da ché tao loai gian khoan kiéu nira ngam co tinh nang
rat wru viét. u diém 16n nhat ctia gian khoan kiéu nita ngam la tinh 6 on dinh tot. N6 do nhiéu
tru dirng do mat gian Khoan to 1én 1én khoi mat nwoc, cac try ding dai xuyén sdu vao trong
nwoc bien, ¢ phia dwdi c6 mot hom 16n co strc noi rat 16m, thong qua viéc dleu tiét dung luong
nwéc bién & trong hom dé khong ché mirc do 1an sau cua gian khoan, cach nay hét strc - giong
nhw nguyén ly cua tau ngam Do do dao dong cuia nudc bien ¢ vi tri do sau ctia hom noi tuong
ddi nho, ma anh hudng ciia séng bién c6 lyc dap tuong dé6ilon & bd phan gan mat bién doi voi
tru du'ng lai twong doi bj han che, nén tinh 6n dinh cta gian khoan kiéu nira ngam rat tot, du dé
chiu dwoc strc gi6 1ém cap 12 tré [én va séng bién cao 20-30 m.

bi doi voi viéc phat trién khong ngurng cta ky thudt gian khoan trén bién, lai xudt hién mot
loai gian khoan méi kleu chan dé sirc cang. Loai gian Khoan nay dva trén co s¢ gian khoan kleu
nira ngam, loi dung két cau chan dé sirc cang von c6 dac biét ciia no, neo cd dinh tam thoi gian
khoan vao méng & day bién, dong thoi phat huy téi da dic diém vé tinh chiu kéo tot ctia cau
kién thang ding ché tao bang thép, do d6 da han ché tét hon | khuynh hwéng troi dat theo chidu
ngang cua gian khoan, c6 thé khoan tham do trén bién sidu gan 1000 m.

C6 thé du kién rang su phat trién khong nglng cda gian khoan trén bién sé c6ng hién cang
16n hon cho sw nghiép khai thac bién ctia loai nguoi.

Tt khéa: Gian khoan; Gian khoan kiéu nitra ngdm; Tinh chju séng.

204. C6 that 1a con nguwoi c6 thé xay dung
thanh pho trong Vi Tru khong?

bi do6i véi sw tang dan s6 ngay cang manh mé & trén Trai Dat va su phat trién nhanh chéng
ctia k§ thuat du hanh Vi Try, viéc dira khoi Trai Pat, xay dung "thanh phd Vii Tru" sé khong
con la chuyén vién vong nira.



Tram khéng gian Vii Tru la budc dau tién cia con nguoi xay dung thanh pho Vii Tru. Hién
nay mot tram khéng gian ché ngudi dan 1 dung c6 tinh chit vinh ctru dang duwoc cac nudc Chau
Au, My, Canada, Nhat Ban v.v. lién hop xdy dung, ton kém hang chuc ty USD, du kién sé hoan
thanh vao dau thé ky XXI sé& dua vao str dung, tudi tho ctia né vao khoang 20-30 nam. Dung
tram khong gian nay c6 thé tié€n hanh nhiéu cudc tham tric va nghién ctru khoa hoc, tién hanh
quan trac thém mot buwdc ddi véi hé Mat Trod va Vi Tru. Ngoai ra con co thé dliing n6 lam tram
trung chuyen nhu'ng con tau Vii Tru ch(r nguoi bay dén cac vi sao khac. Loai tram khong gian
Vi Tru nay la mot cong trinh huing vi ctia con nguoi chinh phuc khoang khong Vi Tru, n6 thé
hién trlnh dd khoa hoc ky thudt phat trlen cao do cua thé gi¢i ngay nay, dong thoila mot cai
moc danh diu quan trong clia con ngwdi tién vao linh vue khoa hoc ki thuat méi.

Ldy Mdt Trang lam can ctr ban dau la mot mat khac cia con nguoi xdy dung thanh pho Vi
Tru. Truéc hét, trén co s may tham tric tw dong & trén Mat Trang va con tau "Apolo” cho
nguoi do bo 1én Mat Trdng, nguoi ta phong nhirng khoang tau da dang lam can ctr trén Mat
Trang, xay dwng tram tién tiéu co s& & trén Mat Trang, tién hanh tham trac, nghién ctru va thyc
nghiém d6i véi Mt Trang, dong thoi loi dung may phi hanh ¢ tram Mat Trang dé tién hanh
tham do nhirng viing xung quanh tram tién tiéu; dung trang bi c& nho 14y nuwér, khi hydro, oxy
o trong dat ctia Mit Tring, dung dai quan tric c& nho dé khai thac cac dit kién vé thién vin va
quan sat Trai Dat; thwe nghiém viéc san xuat thitc an L dang long ¢ trén Mat Trang va ky thuat
khai thac tai nguyén Mt Trang v.v. Buoc thi hai la xay dung can ctr co tinh chat ban vinh ctru
& trén Mat Trang, xay dung cac khoang da dang, cac thiét bi chuyén dung, dai quan sat c& 16m,
phong thurc nghiém khoa hoc va xwéng may v.v. Dung may ph1 hanh c& 1&n day bang tén lira dé
ti€n hanh quan trac toan dién doi véi toan bd Miit Trang. Budc thir ba la xay dung can ctr co
tinh chat vinh ctru trén Mat Trang, né cé cac chirc nang nhw can c ban vinh ctru, ngoai ra con
co thé tién hanh khai thac va luyén kim cac tai nguyén khoang san loai kim loai va phi kim loai.
Pong thoi con xay dung nhiéu loai cong trinh nhwr nha may ché tao thiét bi, nha may thuc vat,
bénh vién, trudng hoc, thw vién, khach san v.v. dan dan phat trién thanh' 'thanh phd Mit
Trang".

Gido sw Auniru ¢ Trwong dai hoc Princeton My dd miéu ta thanh pho Vii Tru lo Ittng trong
khong gian nhw sau: D6 1a mot vat thé hinh vong tron to 16m c6 dwong kinh va chiéu dai hang
nghin mét, thong qua ty quay san sinh ra ap lic vao mat vach bén trong no, bén trong c6
khong khi va dong s6ng, mdt mat vach la ctra so trong suot to lén dung dé diéu tiét 4nh sang
Mat Troi.

Tw Khoa: Thanh phé Vii Tru.

205. Vat kién trac va vat cau truc c6 gi khac
nhau?

Ching ta rat quen thudc voi cac vat kién tric nhuw nha 6, rap chiéu bong, thap truyén hinh,
van phong lam viéc, nha mdy san xudt v.v. déu la vat kién trac (hay con goi 1a cong trinh kién
tric). Tuy nhién, cac tén goi vat c4u tric thi it nghe néi, vy né khac gi véi vat kién tric?



Thuc ra thi, vat ciu truc cling rat hay gap, nhu & ong khoi, thap chira nuéc may, cot dién cao
thé, bé xir ly lanh ¢ trong nha may, bé loc ctia nha may, bé xir Iy nwérc ban v.v. déu thudc veé vat
cau tric (hay con goi la cong trinh phu tro).

Sw khac nhau gitta vat kién tric va vat cau tric la o cho: Nhitng cong trinh ma con nguoi c6
thé tién hanh san xuat hodc hoat dong sinh song ¢ trong do thi goi la vat kién trac, con nhitng
cong trinh ma con nguoi khong thé tién hanh san xuit hodc hoat ddng sinh séng & trong dé thi
goi la vat cau trac.

Tuy nhién trong kién tric hién dai, thuong xudt hién nhiéu vat ciu tric c6 nhiéu chirc nang,
diéu do6 khién chung ta kho phan b1et voi vat klen trdc. Vi du, thap nwéc véi tw cach 1a vat cau
tric dung dé chira nwéc, nhung & trén bor b1en ctia thii d6 Cooét, nguoi ta da xay dung ba thap
nwdc co tao hinh rat doc dao, khong nhirng c6 thé dung dé chira nwéc, ma bén trén mot thap
nwoc lon, con co phong du lam ngam canh danh thang va nha dn quay tron, diéu d6 duong
nhién la cé ca dac di€m cta vat kién tric.

bap nuéc von thudc vé vit ciu tric, nhung c6 mot s6 phan xwong cua nha may thuy dién cua
cac dap nwoc ¢ lon va trung binh lai tryee tiép xay ngay & trong dap, do d6 ma ciing c6 tinh
chat cua vat kién tric.

Tw khéa: Vit kién triic; Vit cdu triic.

206. Giao 10 1ap thé két noi véi nhau c6 nhirng
dac diém gi?

Giao 16 (ngd ba, nga tuwv.v.) Ia diém trong yéu cla giao thong, mot mat no thudn tién cho xe
cO va nguoi di bo dieéu chinh phwong hwéong di lai, mat khac, vi & dau duong quan Iy bang dén
xanh dén dd, nén it nhiéu da lam giam kha ning Tuu thong clia dwong sa.

Phuong thitc giao 10 hinh vong tron tuy cé thé 1am diu bét van dé un tac giao thong & nut
duwong, nhung khi lvu thong xe qua giao 16 qua lom thi giao 16 hinh vong tron cling to ra bat luec,
theo phan tich, khi lvu lwong xe qua giao 16 dat dén 4000- 6000 chlec/glo thi phai dung hinh
thirc "giao 10 lap thé" dé giai quyet, nguoi ta thuong goi la "cdu vwot". Tinh wu viét 1&n nhat
cliand 1a & chd tranh dwoc sy han che thoi gian cua den xanh den dé, cac xe chay theo cac
chiéu khac nhau cé thé chay theo dwdng cia minh, khong anh hu'ong 1an nhau.

Trong cac hinh thirc giao 16 1ap thé, kha nang luu thong va chirc nang cua giaolo lap thé kiéu
két ndi véi nhau la tuwong d6i hoan th1en hon ca. Giao 16 1ap thé kiéu két néi véi nhau con duoc
goila "nutlap the nd dung cac dwong vong dé két ndi gitra cac con dwong véi nhau: xe €0 co
thé thong qua cac du'ong vong mot cach thuan tién dé thay doi phu'ong huong chay xe & trén
cac duong c6 do cao va chidu khac nhau. Kha niang lwu thong ctia "ntt lap thé" nay rat 1om,
nhung chiém nhiéu dat, dau tw t6n kém hon. Co trwong hop co thé can ct theo dac d1em thu*c
té cda giao thong, nhw han ché xe ré theo mét chiéu nao do, dé bao dam su luu thong cua xe co
trén dwong chinh, hodc gidm bt mot hodc vai dwong vong dung dé phan [udng xe, xay thanh
giao 10 1ap thé kigu khéng hoan toan két ndi véi nhau.

Vé hinh thirc thiét ké va chic ndng cua giao 16 lap thé, kiéu két ndi véi nhau, lai cé thé chia
thanh nhiéu loai. Nhw giao 10 lap the kiéu cd linh Iang dung cho cac dwong cao téc hodc dwong
vanh dai thanh phé; giao 16 Iap thé kiéu loa kén ding cho ngi ba; giao 16 lap thé kiéu dinh
huéng c6 nhiéu dwong cho xe chuyén dung, thuong dung cho duong cao toc; giao 16 1ap thé
kiéu vu hoi thuong dung dé kéo dai tuyen dwdng ré trai cua xe c§; giao 16 lap thé kiéu hinh
vong rat thich hop véi cac ddu moi giao thong nhiéu nga, co thé bao dam sw lwu thong cua xe
chay thang trén truc dwong chinh. Do d6 c6 thé thay rang cac giao 16 lap the két néi v&i nhau
v0i nhirng hinh thitc khac nhau thi chittc nang ctia chiing cling khac nhau, can tuy theo tinh
hinh giao théng thuc té€ dé thiét ké xay dung.

Nim 1928, bang New Jersey ciia My da xay dung giao 10 1ap thé két ndi véi nhau lan dau tién



trén thé gioi, nam 1985, thanh pho Thién Tan, Trung Quéc xdy dung giao 16 1ap thé ba ting
kiéu két noi véi nhau. Hién nay nhiéu thanh pho cta Trung Quoc déu da xady dung giao 10 lap
thé kiéu két noi véi nhau, c6 tac dung rat 16n trong viéc giai quyét van dé giao thong ngay cang
un tac cua thanh phd.

Tw khoéa: Cdu vwrot, Niit giao théng.

. ?2 A \ Y ?
207. Tai sao phai xay dung dwong ham:

Tiur xwa dén nay, van dé lam dwong, xay cau ludn luén duoc coi 1a mot hanh dong mang lai
hanh phtc cho nguoi dan. Trong xa hoi hién dai, dwong va cau cling duoc coila co sé dé phat
trién kinh té, né quan trong nhu huyét quan trén co the con nguoi. Tuy nhlen khi nguoi ta xay
dung duong bo va duong sat, khong thé tranh khoi gap pha1 sw cach tré cua nui cao, song ngoi.
Trong trwong hcrp kho thuc hlen dwoc cau ngan ngir truyén thong gap nui thi mé& du'o'ng, gap
s%ng thi bic cau”, thi van dé xay dung dwdng ham c6 thé 1a mot phwong phap hitu hidu thuc té
nhat

Nhitng con duong ham cta duong bd hoac dwong sat dao xuyén qua nui, thang hon nhiéu so
v61i viéc mo nhitng con duong bd hodc du'crng sat chay vong quanh nui; hon nita khi gdp bién
16n chian mat con dudng ma khong tién lam cay, thi duong ham duéi bién lai glong nhw phép
thuat bay 1én troi, chui xuong dat ctia Ton Ngo Khong c6 thé qua bén kia by mot cach thuan
loi. Ngoal diéu do ra, dwong ham con cé nhieu chirc ndng, nhw dudong ham dung dé thoat nwdrc
hodc cap nuoc cua thanh phd, duong ham dé dat o ong ga than hoic diy dan dién c& lon, dwong
tau dién ngam dwong ham dan nwéc twdi cho néng nghiép va dwong ham chuyén ding cho
quan sy quoc phong, v.v.

M¢ duong ham dwéi bién da tung la mong tuwdng nhu truyén "nghin lé mét dém”, nhung nay
da tr¢ thanh hién thwc va dang ngay dém phuc vu cho con nguoi. Vi du con duong ham duéi
day bién xuyén qua b1en Manche, toan bd chiéu dai 1a 50 km, trong do c6 37 km dao xuyén qua
lcrp nham thach da voi trang nam siu dudi day bién 40 m. Pwong kinh cta duong ham1a 7,3 m,
c6 hai dudng sit chay song song. Pwdng ham qua bién Manche dwoc khéi cong xay dung thang
7 nam 1978, nam 1993 hoan thanh, 1a mét trong nhirng cong trinh th6é mdc 16n nhat Chau Au.
Viéc khai thong duong ham d6 da khién cho thoi gian di xe Itra tir Paris sang London rut ngan
xuong con ba gio, da co tac dung rat quan trong doi véi sw phat trién ctia nén kinh té€ Chau Au,
nhat la hai nwéc Anh, Phap.

buong ham dai nhat thé gi¢i phai ké dén duong ham duoi day bién Amori-Hakodate cua
Nhat Ban. N6 xuyén qua eo bién Tsougarou cia Nhat Ban noi lién hai ddo lén Honshu va
Hokkaido ctia Nhat Ban. Toan b6 chiéu dai ctia né 1a 53,83km, chd sau nhit cdch mat bién 240
m, dwong kinh dwong ham 12 9,6 m, c6 thé khai thong mot doan tau cao toc va mot doan tau
thuong Chi phi toan b cong trinh 1a 4,5 ty USD, s0 nguoi tham gia xay dung vuot qua 10 triéu
lrot nguoi. Dong thoi, cong trinh cling nhan dll’O’C 19 giai thuong ky thudt ban quyén sang ché
phat minh va lap nhigu ky luc moi vé cong trinh cda thé gidi. Hién nay, du'(rng ham duwoi day
bién néi lién Nhat Ban véi Han Quoc cling dang duoc quy hoach. Toan b6 chiéu dai ctia dudng
ham nay la 235 km, chd sau nhat ctia no cach mat blen 300 m, viéc xay dung thanh cong dudng
ham nay lai sé 1a mot thach thitc ctia loai ngwdi doi voi gioi han cuia ban than minh.



Di doi voi su phat trién cda xa hoi va nhu ciu hién dai hoa, viéc xay dung duong ham da
ngay cang anh huéng nhiéu dén ddi séng clia con nguoi. Dlrcrng ham xay dung xuyén qua day
song ctia Trung Qudcla dwong ham duong ba pho qua song Hoang Phé cia Thuong Hai, va
sau dé la dwong hdm duwong bong Dién An ciing xuyén qua song Hoang Phé, da tro thanh dong
mach quan trong dé phat trién nhanh chéng khu Pho  Dong, khlen cho moi nguwoi thoat khoi
canh phién toai rat 1on khi phai qua pha, dong thoi cling tao co s¢ tot dep dé xay dung duong
ham dwéi bién ngay cang dai hon, cang khé hon sau nay.

Tt khéa: Pwong ham; Pwdong hdm dwdi bién.

208. Tai sao khi xay dap nwdc can phai lam
muwong mang cho be go va ca qua lai?

bap nuoc con duogc goi la "dap 1én ngan song”, né cat ngang dong song, khién cho nwoc song
¢ phia thuwong luu don lai thanh ho chita nuéc. Mat nwoc trong h6 cao hon mat nwéc & phia ha
lwru, tir vai mét dén vai tram mét tré 1én. Nhw 'vay mot mat co thé don nwéc trong thoi ky nuoc
ld vao ho, tranh cho vung ha lwu bi 1d tran ngap, khién cho rudng vwdrn khoi bi i lut, lai c6 thé
xa nwoc vao mua kho ¢ trong ho ra twoi cho dong ruéng hodc nudi ca. Ngoai ra, con c6 thé loi
dung d6 chénh Iéch cua mdt nuwoc 0 hai phia thuwong luu va ha lwu cta dap dé phat dién, ban

than ho chtra nwéc cling cé thé nudi ca, lam noi du lich, diéu dudng v.v., do d6 cé rat nhiéu loi
ich.

Tuy nhién, khi xay dap nudc cling sé co nhiéu dnh hwong bat loi cho dwong song. Vi du, cac
tau thuyen von di lai trén song s€ bi can tro boi dap nuorc, néu trén vung thuong du cua con
song la noi khai thac go mot lwong g0 16m sau khi chatha von tha troi trén song, vira tién loi
ma tiét kiém nguoén nang lwong, clng sé xuat hién van dé do xay dap gy nén. Luc nay, c6 thé
1am au thuyén, lam cho tau thuyen co thé 1én xuong di lai thodi mai; ngoai ra con c6 thé xay
mang ddc biét dung cho be go, hoac cay go troiqua i de dang. O’ trén dap song dung cho tung
cay go hodc go phan tan tr6i qua goi la "mang go troi” hodc go két thanh be di qua goi la "mang
beé gb". Mang bé go rong hep khac nhau, c6 thé xay riéng ciing c6 thé xem xét két hop véi
dwong lwu thong cta tau thuyén.

bap nuoc sau khi xay dung xong co thé nay ramot van dé quan trong, d¢ la dwong cho ca di
chuyen tré di tré lai cua dan ca trong dong séng bi can trg. Chung ta biéet rang, rat nhleu loai ca
cO tap quan di chuyén tré di tré lai co tinh chu ky, glong nhu loai ca "tamaha” song ¢ ngoai
bién, van luoén luén boi vao dé trirng ¢ nhanh séng trén vang thwong lwu cta con séng, ca con
sau khi trudng thanh lai boi tré ra bién; con loai ca nwérc ngot nhuw ca tren thi lai boi ra bién dé
de tring, sau khi ca con treong thanh la1 boi tré vé sdng nwdc ngot. Do vay, d6i véi dan ca di di
vé vé trong dong s6ng, cin phai mé mot dwong mwong trén dip cho ching 1a diéu khéng thé
thiéu duorc.

Viéc xay dung duong muwong cho ca khong don gian. Loai ca c6 kha nang va tap tinh boi
nguoc nwoc, nhung néu toc do dong nudc qua nhanbh, thi ca kho boi 1én vung thuong Iuu, hon
nira, yéu cau vé toc do doi véicato canho cling khac nhau do vdy viéc xay dung dwong mwong
ca cling phai cin ctr theo chung loai ca va d6 to nhé cua ching dé xac dinh toc do dong nwérc, co
trwong hop phai xay muong ca to nhé riéng, hoic trong cung mot du'crng muong dung cac tam
ngdn co 16 dé tao ra toc do dong nudc khac nhau L01 vao cua muong ca can phai lam sao cho
ca dé tim thay, loai ca thu'cmg thich sinh song & gan b song, cho sat bo song. Ngoaira, cac
nhan t6 nhu sw thay do6i cia mwce nwée, lwu lwgng nwére nhiéu hay it, vi tri 161 vao cao hay thap
v.v ciing can xem xét chu ddo, nhw vay méi c6 thé phat huy tac dung tich cuc clia dwong
muong ca.

Twr khéa: BPdp nwéc; Muwong mdng.



209. Tai sao than dé phai xay dwéi rong trén
hep?

Séng nwdc cudn trao dit ddi ngay dém khong ngirng dap vao than dé, nhung con dé van ding
virng.

That vay, séng nwdc van ludn ludn dung luc day, quyet dap vo con de, dé no tw do thoai mai
tran vao trong dé. Loai ap luc theo chiéu ngang cua nwoc song do, ty 1é thuan vOi chiéu siu cua
nwoc séng, cling co nghia 13, & phan day ctua than dé chiu ap luc cua nwéc lcrn hon nhiéu so vé&i
ap luc & phan trén. Vi trong llrc cda dé la theo chiéu thang dirng tir trén xuong, no tao thanh voi
Iwc ddy ctia nwéc mot hop lwe theo dwong Chleu Néu x4y con dé thanh mot hinh vudng van,
trén dudi rong hep nhw nhau, thi hop lwc cda luc day theo chiéu ‘ngang cua song nwdc va trong
Irc cia than dé c6 kha ning vuwot ra ngoai phan day clia dé, dé c6 thé bi sup da.

Lye ddy

ZL

Irong luc  Hapluc Trong luc  Hoplic

Néu xay dé that rong, tuy c6 thé ngdn duwoc lyc va dap cua nu¢c, nhung nhu vdy ro rangla
hao t6n nhiéu nhan lwc va vat liéu xay du'ng hon. Do d6, néu xay than dé dudi rong trén hep thi
s& thich tng véi s bién doi ctia ap luc nwoc, khong nhwng tiét kién dwoc vat liéu, hon nita con
lam cho hop luc khong thé vuot ra ngoai phan day ctia dé. Do do, lam cho dé cang thém vitng
chac.

'Ngoaira, xay dé thanh do déc, cling ¢ thé ngan can dat xdy dé bi sut lcr Than dé xay duoi
rong trén hep con c6 mot ich 101 nira la khién cho mdt don vi dién tich cta ca dé chiu tai trong
tirong ddi nho, gidm bét ganh ndng ctia phan day dé, khién cho con dé cang dirng vitng chic.

Tw khoéa: Dé.

210. Tai sao anh sang trén ngon hai dang phai
lu6n ludén nhap nhay?

Hai dang da cd lich str rat lau doi. Ngon hai ddng trén dao Faros ¢ cang Alexandria cua Ai Cap
c6, tirng dwoc liét vao mot trong bay ky quan lon cua thé gidi co dai. Ngon hai ddang dinh
hu'(yng cho cac tau be thlmng xdy 0 noicao ven bo, hoac ding stng sitng trén nham thach san
ho nho 1én ¢ trén song bién, anh dén sang té clia n6 da din dat vo s6 tau beé thoat khéi cac 16p
da ngdm nguy hiém, chay theo hwéng di chinh xac.

biéu thu vi la, sy phat sang cua den bién khong phai la sang thuong xuyén, ma luén sang roi
tat, tit roi lai sdng, nhap nhay rat cé quy luat. Tai sao nhw vay?

H1en nhién 13, &nh dén sang roi tat, tat roi sang sé cang khién cho tau be qua lai chuy,dé la
nguyen nhan co ban khién cho deén bién nhap nhay thwong xuyén nhw Vay Tuy nhién, ngoal
diéu doé ra, tan sd nhap nhay cua moi den bién quan trong lai khong giong nhau, vi du anh sang
nhip nhay cua thap den & quan dao Scilly cua Anh cir cach i5 gidy lai loé sang]] 1én hai giay, con
thap den ¢ Nam Falun cua Thuy Dién thi ci hai gidy nhap nhay mot lan. Can ctr theo dac trung
cua khoang cach thoi gian nhip nhay, nguoi di bién c6 thé tim trén ban do hang hai dé 1a viing
bién nao, vi tri ctia né c6 kinh do va vi do bao nhiéu, viing bién phu can ctia thap dén c6 da
ngam v.v. hay khong, dé tién cho tau bé kip thoi c6 bién phap tranh, tim dwoc dudng di an
toan.



Co treong hop, trén mat bién cé swong mu day ddc lam han ché anh sang cua den bién, lac
nay thap den c6 thé phat ra tiéng canh bao, dé bo sung hoac thay thé anh sang dan du*crng Tuy
rdng sau khi co thiét bi dan dudng bang vO tuyen dién va hé thong dinh vi vé tinh toan cau tién
tién hon, viéc diéu khién huwong di sé chinh xac hon, nhuwng d6i vdi cac tau danh ca thong
thuong, cac du thuyén, sa lan, tau ché hang loai nho, thi 4&nh sang nhap nhay cua thap den bién
van la anh sang chi dwong khong thé thiéu dwoc déi véi cac phwong tién giao thong doé.

Twr khoa: Hdi ddng.



211. Con nguwoi song & dudi nwére thé nao?
T rat lau, day | b1en than bi ludn luén hip dan con nguoi. Nguwoi ta twong twong, co thé tw do

boildi va sinh song o dudi day | bién nhu loai ca, xay dung cac kién tric hién dai hoa trong rirng
san ho, con ngudi cé thé sinh séng va lam viéc mot cach thuan loi gidng nhuw trén dat lién...

Sw thuec, cdc nha khoa hoc da xay dung rat nhiéu nha & cac c& 1én, nhoé dwéi day bién, nhw
bang Florida (My) da xay mot khu nha nghi duoi bién mang tén nha vin khoa hoc vién twdng
Jules Verne; Phap ciing xay mot nha & d6 sdu hon 100 m duwéi day bién.

Than vo ctia nha & dwdi bién 1am bang loai vat liéu dic biét, c6 thé chiu duoc 4 ap luc rat 1on
duoi 1op sau day bién. Mai nha la hinh chop tron, nhw vay co thé phan tan ap Twc ratlén cua
nudc, tat cad cac dam ngang va cot chong cua cong trinh déu la nhitng 6ng thép dic chung co
cudng do cao, bd cuc & bén trong nha & theo hinh ré quat, cac phong khac trong phong & va
phong khach déu bao boc xung quanh.

Bén trong nha ¢ dudi nudc déu hoan toan khé réo; khong khi, nwéc ngot va thuc pham deu
dwoc van chuyen tw trén mat nwéc xuong qua cac du*ong ong dac chung, con ngwdi dn, ngu, doc
sach, viét chit & trong do déu khong can mang thiét bj lan nao. Trong nha & dudi nwéc chira
day hon hop khi bién d6i ap luc bao gom 80% kali, 10% nito va 4% oxy, loai chit khi nay c6
thé st dung tuan hoan bén trong nha & dwdi bién. D€ b6 sung khi oxy bi tiéu hao cho co thé
nguoi va giam khi CO2, do cor thé ngudi thai ra, cdc nha khoa hoc ding chat lithi _hydroxit
(LiOH) dé phan g1a1 khi COz2, dong thei tién hanh dong lanh khi CO2 do con nguwoi thai ra,
khién cho n6 bién thanh bang roi thai di.

Theo tric dac va tinh toan, song ¢ nha duoi bién, m01 nguoi mot ngay dém tiéu thu mot
nhiét lwong 13 14.650 jun. Vi vay, nha & dudi bién cé trang bi ac quy nang lwong cao, tién cho
con nguoi dung dé sinh hoat, suwéi am, chiéu sang v.v., nha & duéi bién con chuan b1 thwc pham
giau Chat anbumin nhigu dinh dudng ma khonglam 6 nhiém moi truong, dung dé tranh anh
hwéng ctia chat bai tiét ctia co thé nguoi doi voi moi trwong nha ¢ dudi nudc. Co dugc tat ca
nhing thir dd, con ngwdi méi cé thé sinh séng tét hon & dwdi nuwérc.

Tw khoa: Nha ¢ dwoi nworc.

= A TAY A . A A A ?
212. Tai sao mQt cay cau lai nhiéu gam cau

Cac cau bac qua song duoc chong do bang tru cau, chidu dai cia gam cau gitra cac tru cau goi
1a "khau do" ctia cau. Ro rangla, khau do cang lo'n thi mat cau chiu tai cang nhiéu, " cwong do”
can thiét cho ciu ciing cang cao. Cuwong do cla cau phu thudc vao vat liéu lam cau vakiéu dang
ciu thanh vatliéu, tuy nhién du la vat liéu gi hodc kiéu dang nao, th1 cwong do cua ciu deu co
mot gioi han nhat dinh, diéu d6 quyét dinh khau d6 16n nhat ctia cau. Néu chiéu rong ctia dong
song o du’O’l cau vuot qua khau do lon nhat do, cting c6 nghia la vuot qua chiéu dai 1é6n nhat
clia mdt gam cau, thi cay cau dé phai c6 may gam cau.

Dong thoi, cwong do cda tru ciu cling 1a mot nhan to quyet dinh khiu do 1é6n nhit cta cau, vi
phu tai ¢ trén cau tang lén di doi voisu tang 1én cua khau d6, ma phu tai tang 1én do lai do tru
cau ganh chiu, diéu do doi hoi cwong do clia tru cau cling phu thudc vao vatliéu va kiéu dang
cua no, nhung né khong c6 gi¢i han do bén nhuw cau, vi tru ciu xay trén nén dat da, cudng do
clia n6 c6 thé ting 1én bang cach tang chidu rong (nhlr tru hinh chit nhat chang han)

RO rang la nhitng cay cau bac qua cung mot dong song nhw nhay, néu gam cau it, thi khau do
cuia cau lén, so tru cau sé it, neu am cau nhiéu, thi khau do cta cau S€ nhé va so tru ciu sé
nhleu Noi chung, gia thanh cua cau tang lén theo ty 1¢ b1nh phuong cua khau do, con gia thanh
cua tru cau lai ‘tang lén theo so lwong tru cau va thé tich cia moi tru cau Do do, so lvong gam
cau hop ly nhat clla mdt cay cau, la lam sao cho gia thanh cla ca ciy cau bang gia thanh cta
toan bo cac tru cau.



Con c6 mot van de ddc biét nira, no la mau chot dé quyet dinh c6 bao nhiéu gam cau, do la
trén nhitng dong séng nwéc chay xiét, s6 lwong tru cau cang it cang tét.

_Ngoai ra, s6 luong gam cau nhiéu hay it cling lién quan den ve dep cua cay cau. Béi vi s6 gam
cau nhiéu hay it phu thugc vao kiéu dang cla ca cay cau, ma kiéu dang cay cau lai phai phdi
hop véi mdi tredng chung quanh cau.

Tw khéa: Cdu; Gdm cdu; Tru cdu.
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213. Tai sao co cau xdy cao, co cau xay thap:

Tac dung ctia cau la ndi lién con duong ¢ hai bén bo s6ng, nhung néu cau va duwong ¢ hai bén
b& bang phang nhw nhau, thi tuy c6 thuan tién cho xe 6 qua lai, nhung lai lam can tro dwong
song, anh huong dén sw qua lai clia tau bé & duéi sOng; néu xay cau that cao, thi Khong nhimg
thi cong kho hon va gia thanh tiang 1én, hon nita cling lam tang dg doc ¢ hai dau cau, giao thong
qua lai trén mat cau khéng dwoc thudn tién lam. Vay thi giai quyet mau thuan giao thong &
trén ciu va dudi cau nhu thé nao? Piéu nay c6 hai phwong an 1 ciu cao va cau thép.

Trong phwong an cau cao, mdt cau cao hcm mat duwong ¢ hai bén bo song, dleu d6 doi hoi co
mot doan "qua do" gitra cauva duong, nang cao dan mat duong, khién cho xe ¢ c6 thé 1én
xuéng cau mot cach thoai thodi ém nhe. Néu chiéu cao mat cau va mat dwong khong chénh
léch nhau 13m thi chi can d3p cao dan dan mat dwcmg cho ngang bang véi mat ciu. Néu mat
cau qua cao, thi phai dung bién phap lam "cau dan", dé cho Xe cO tir tw leo 1én cho dén khi c6
thé chay bang phang qua ciu chinh. Cau lén Tru'(yng Giang cua Trung Quobc co cau dan rat dai,
né 1a phan kéo dai cua "cau chinh" trén séng. Co trwong hop, khi chiéu cao clla méit cau va mat
dwong chénh léch nhau qua 16n, thi chiéu dai cda cau dan tham chi c6 kha nang dai hon ca cau
chinh co ddy! Nhw vay, tién cho ca xe c6 va tau bé qua lai trén cau, dwdi sdng.

Mat cau cia cau thap noi chung co chiéu cao khong chénh léch nhau may so v&i mat dwong
hai bén song, do do gitra cau va duong khong can lam cau dan. Pé tién cho tau be qua lai, co thé
lam cho mét trong cac gam cau c6 thé quay, hoac m& ra khi tau chay qua duoi cau lic nay xe
cd & hai dau cau tam thoi dirng lai. Nhw vay cé thé thod man dwoc yéu ciu cda ca hai mat giao
thong thiy bo.

Twr khéa: Cdu; Dé cao cia cdu.

214. Tai sao cau Triéu Chau _qua hon mot
nghln nam ma van rat virng chac?

CAu Triéu ChAu nam & vung Triéu Chu, tinh Ha Bac, Trung Qudc, xay tlr nam 591-599, vao
khoang thoi gian tri vi ctia vua Khai Hoang doi Tuy, cach day da hon 1400 nam. Cau Triéu
Chau khong nhitng xdy dung da lau doi, hon nita no con Ia loai cau vom da’ 'kiéu vai thoang
rat doc dao, no 1a mot thanh tuu ky thuat moi, sang tao to 16m trong lich strlam cau co dai cua
Trung Quoc noi tleng thé gioi vé lich sir1am cau, duoc su thira nhan rong rdi la cay cau vom da
sO mOt trong va ngoai nuwéc va cling dwgc ang dung rong rii trong ciu vom bé tong cot thép
hién dai.



Céu Triéu Chau 1a cdu vom da chi c6 mdt gdm cau, bac qua song Hao, cau chinh dai 50,82 m,
khau d6 37,02 m. N6 dung hinh thirc "vom thang phang khién cho d6 ddc ctia cau twong doi
bang phang, tién loi cho giao thong trén dwdng lén xuong ciu.

"Phan vai" & hai diu cé xdy vai "h6c cau" nhé thong sudt ca hai bén, hinh thirc cau nay la
sang kién ctia Ly Xuan, ngwoi thiét ké cau Triéu Chau. O’ Chau Au mii dén ndm 1883 méi xuit
hién loai cau ki€u vai thoang tuong tw nhw vay. Kiéu vai thoang co rat nhiéu tinh wu viét.
Trwéc hét, nd khlen cho trong luong cau glam nhe 15,3% va ciing giam bot mure do chiu sttc
nén va do lun cua mong, dong thoi con tiét kiém dll’O‘C vatliéu, rat ngan thoi gian thi cong. Hai
nira la, ket ciu kleu vai thoang c6 thé de cho nuwéc I chay qua giam bt ap luc va dap cua nwéce
It d6i véi than cau. D6 1a nhitng nguyén nhan quan trong khién cho hon mét nghin nam nay
cau Triéu Chau khéng bi do.

Tinh chinh thé ctia cau Triéu Chau cling rat virng chac, vom ciu chinh cta no do 28 hang da
hdc to 1o xép thanh hinh vom cuon va xay chat khit vao nhau, tong cong tat cala 1204 vién da
hoc bé tang cwong sw lién két gitra cac vom da, & dinh vom nguoi ta dung chin hon kéo bang
sat glang ngang bat chit vom cuon, giilra cac vién da déu dung cac mong sat dé hen két thanh
mot khoi virng chic, dong thoi ¢ phla mdt bén cta cau, nguoi ta dung sau vién "da moc néi" dé
bit chat, ngdn khong cho vom da nghiéng ra ngoai, nhw vay da ting cudng manh mé tinh chinh
thé va tinh vitng chac cua ciu Triéu Chau.

Trén co s bao ddm than cau Vu'ng nhw ban thach, "vom thang phang da lam cho cau co ve
thon dai nhe nhom, khéo 1éo, kiéu "vai thoang" khién cho cam quan ve tinh chinh thé cua cau
nhw hw nhu thue, lam tang rat nhiéu tinh nghé thuat ctda ciu Triéu Chau.

Ky luc 37,02 m vé khau d6 mot vom clia cau Triéu Chau da duy tri hon 1000 nam, mai dén
gitra the ky thtt XIX méi bi cdu vom 1én Norua cia Phap vuot qua. Con may cdy ciu vom da noi
tiéng cua Chau Au xay dung & thé ky XII-XV nhw ciu vom Avindng, cau Villpolihet v.v. déu xay
dyng mudn hon cau Triéu Chau, nhung da bi hw hong tir 1au, duy chi c6 cau Triéu Chau la van
dirng strng sttng hién ngang cho dén ngay nay.

Tw khéa: Cdu Triéu Chau.
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215. Tai sao can phai xdy cau chuyen dong:
Cau chuyen dong con goi la "cau mé" hay "cau dong m&”, no co cai tén nhw vay b&i vi mat
cau c6 thé chuyen dong dwoc. Co rat nhiéu kiéu cau chuyen dong, nhu mat cau c6 thé di dong

1én xuong thi goi la "cau nang ha", c6 thé déong mé& theo chiéu trén dum thi goi Ia "cau quay
dimg", c6 thé quay theo chiéu nam ngang thi goi 1a "cau quay ngang".

Trong rat nhiéu trwong hop phai xay dung ¢ cau chuyen dong la bi han ché béi diéu kién dia
hinh. Khi trén dong séng c6 tau lon qua lai, néu xay dung cau kiéu co dlnh thi doi hoi khoang
khong gian dudi gam cau phai rat cao, neu bo song rat thap, thi do ddc clia cau sé rat16n, dong
thoi cau dan sé rat dai, ldc nay cé thé gidi quyét bang bién phap cau chuyén dong.



"Cau nang ha" 1a thiét ké mat cau va két cdu & cho tau be qua lai du¢i song & gitta cau thanh
hinh thic co thé nang lén ha Xuong, khi tau di qua thi nang mat cau lén, & hai dau bd phdn nang
ha c6 thap cau bén trén lap rong roc, dung day cap va thép khoi co trong luong bang tong
trong lwong clla mat cau dé khong ché va diéu chlnh swnang ha cila mat cau. Cay cau kiéu nang
ha diu tién trén the gioi duwoc xay dung nam 1894 & thanh pho Chicago nuwéc My. Nam 1959 o
vung Houston cua My da xay dung thanh cong mot cay ciu nang ha hai tang dung cho ca
duong bo va duong sat, khi tau thuy c& trung binh chay qua o dwdi cau, thi chi can nang mat
cau dwong sit & tAng duréi 1én dén mdt cau cua duong bd ¢ tang trén la dll’O’C nhu vay vdn co
thé bdo dam sw lvu thong thong suot cua giao thong du'(rng b0, chi khi nao tau thuy co lom
chay qua, thi toan b6 mat cdu ¢ ca hai tang déu nanglén dén phan dinh cau Cau nang ha Hai
Mon ¢ buong Co, Thién Tan, Trung Quéc xay dung nam 1985, khiu d6 & cho c6 thé nang ha &
gitra cau la 64 m, lau thap cao dén 45 m.

Mat cau cda "cau quay dirng" rat giong ciu treo trong cac thanh nho (kleu 16 cot) thoi co dai,
tirc [a c6 thé nang 1én theo hudng ca hai dau, cling c6 thé mé ca doan mat cau vé mot dau.
Nguyénly dong m¢ cua mat cau kiéu quay dlrng twong tu nhuw kiéu nang ha, thao tac tuwong doi
dé dang, toc do cling twong d01 nhanh. Ciu London xay dung nam 1894 chinh la mot cau quay
diéng noi tiéng, n6 bac qua song Thames, khiu dd clia bd phan mé dai t&i 103,63 m.

"Cau quay ngang" dwgc mé theo chiéu nam ngang, no rat glong mot canh ctra m& ra cho tau
be di qua. Cau quay ngang doi hoi phai xdy dung ¢ gitta dong song mot tru cau hinh tron rat
16, két cau mdt cau co the quay trong 900 quanh bé d& clia tru cau hinh tron, nhu vay lubng
song & hai bén co thé cho tau be qua lai, Cau quay ngang lon nhat thé gidila cay cau bac qua
kénh dao Xuyé cia Ai Cap, khau dd6 & moi bén tru cau chinh 1a 160 m.

Tw khoéa: Cdu chuyén déng; Cau quay; Cdu ndng ha.

216. Cau day vang vé két cau co gi dac biét?

Cau day vang la mot loai ciu kiéu méi dwoc phat trién sau Chién tranh thé gidi thir hal con
goi la cau cang xién. Cau kéo xién do cac b phan nhu cot thap, day cap, dam chinh va tru cau
hop thanh. Cot thap ding cao sung sting & trén mat cau, dung dé c6 dinh day cap; mot dau  day
cap to 1on duoc cd dinh & trén cot thap, con dau kia thi keo chat vao dam chinh cta cau, trén
dam chinh cé lat du'o'ng cho xe cd qua lai, ciing 1a mat cau, try, cau L ding thang & gitta song, vira
c6 tac dung chdng d& dam cau, ma quan trong hon 1a dé c6 dinh cot thap.

bac diém chid yéu ctia cau day vang la thong qua nhleu day cap truc tiép kéo chat dam chinh
1én cOt thap, khién cho trong lwong cua mat cau chu yé&u do cot thap ganh chiu, nhw vay da phat
huy day du tinh ning wu viét chong keo cua vatliéu thép, dong thoi con ¢6 cac wu diém nhw
tiét kiém vat liéu, thi cong thuan tién v.v. Loal ciu nay cé6 khiu do 16n hon rat nhiéu so véi cac
cau c6 cac phtro'ng thirc két cdu khac. Vi du cau trén dao Anaxis ctia Canada c6 khau do dai 465
m, con khau d6 cau Dwong Phé, Thwong Hai thi dai téi 602 m.



Cot thap la két ciu cha yeu dé co dinh day cap, duoc ché tao bang thép hodc bé tong coOt thép,
thuvng lién két chat ché véi tru cau, nhw vay sé cé tinh chinh thé tdt, ciing c6 hinh thirc thiét
ké tru cau tach ra va lién két véi daAm chinh. C6 rat nhiéu hinh thic cot thap, nhw ki€u hai cot,
kiéu ctra, kiéu mot cot, ki€u chir V nguworc v.v.

Day cap duoc ché tao bang cap thep co dwong do cao, hinh dang va chirc nang ciing c6 rat
nhleu loai. Vi day cap chiu "ganh nang” la kéo chit toan bdé mit cauy, do do tam quan trong cua
no rat 16n. Hon nita, ban than ting bo day cap to 16m 1a tiéu chi danh gia trinh d6 ky thuat cua
cau kéo xién, phuong thirc sap xép ddy cap khac nhau tuy theo nhu cau thiét ké va hinh thirc
cua cot thap, tao nén dic diém va phong cach riéng cua tirng cay cau.

Nam 1955, lan diu tién Thuy Dién xdy dung cau day vang bang két cau thép cho dwong bo,
khau do chinh la 182,6 m. 0’ Trung Qudc, ndm 1975 lan dau tién x4y cau kéo xién Van Dwong o
Ki&n Thanh, tinh Tt Xuyén, cau kéo xién bic qua song Hoang Ha dwoc xay dung sau do co
khau do dat dén 220 m. CAc nam 1992 va 1993 lién t1ep xay cac cau Nam Pho va Duong Pho
trén song Hoang Phé clia thanh ph6 Thuong Hai, da tré thanh mau muc ctia cau kéo xien thé
hé mo1i. Trong do, cot thap cau Nam Ph§ cao 154 m, c6 hinh chit H, khau do cau 12 423 m, day
cap xep thanh hinh cay dan hac (thu cam) rat my quan. Khoang khong gian & dwdi ciu cao 46
m, c6 thé cho tau thuy c& 16n nam van tan | chay qua. Con cot thap cau Duong Phé thi cao dén
220 khau d6 602 m, 1a cy ciu kéo xién c6 khiu do 1on dlrng thir hai trén thé gioi. Cot thap cua
né cé6 hinh chit V nguwoc, hai bén c6 256 day cap thep kéo xién. Trén cau chinh cé sau dwong 6
to rong thénh thang, khoang khong gian & dwdi cau cao dén 48 m.

Tt khéa: Cdu ddy ving.
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217.The nao la cau cap treo:

Cau cap treo ciing chinh la ciu treo, n6é dung day cap kéo 1én trén khéng & hai bor s6ng, mat
cau dwoc treo 1én trén day cap dé.

Cau treo da c6 lich strrat lau doi, tir thoi co dai ngudi ta da dung tre, may dan thanh cau bac
qua cac vuc sau, dong song, d&n ddi Minh thi dung xich sat dé lam cau T& Hong, cau cap treo
hién dai dung cap thep co cuong do cao. Loi dung day du tinh ning chiu kéo ctia vat liéu thép,
dong thoi vi cau cé cac wu diém la khau do 16n, trong lwong ban than nho nén rat dwoc hoan
nghénh. Vi dy, hién nay, cau treo co khau do 16m nhat the gidila cay cau 16m béc qua eo bién ndi
lién hai d3o Shikoku va Honshu ctia Nhat Ban, c6 khau do dat dén 1990 m.

Cau _cap treo hién dai do gia thap, day cap, coc treo va khéi da neo hop thanh, phuong thirc
1am ciu nhin qua 13 thay rd ngay. 0" hai bén b&r sdong dung hai gia thap rat cao, trén gia thap
treo day cap, hai dau day cap sau khi bac qua dinh théap thi dwoc neo chit trén mat dit & hai



bo, trén sgi day cap to 1on va viing chac, nguwoi ta treo nhiéu coc thang dirng, dung dé treo két
cdu mat cau lén.

Gia thap trudc kia xdy dung bang da, nay lam bang thep, co lic ciing dung bétong c6t thép
lam gia thap, ddu dwdi cia thap dwoc c6 dinh trén tru cau.

Hién nay thuong dung day thép bén thanh soi cap rat to. Piéu tha vi la khi khiu dé cia cau
twong d6i 1én (vi du virot qua 750 m) thi cap thép phan 16n dwoc bén ngay tai chd theo
"phuong phap bén trén khong".

bé laviday cap rat nang, néu bén san trwére roi dung can ciu dwa l1én thap cao, sé rat kho
khdn cho thi cong. Vi du cau Clra Vang & San Francisco clia My, c6 khau d6 1280 m, thap thép
cao 227 m. Day cap thep sau khi bén xong c6 dwong kinh dén 92,7 cm, tong trong lu'ong la
11 000 tin, néu dwa nod 1én trén cao hon 200 m thi dwong nhién [a rat khé khan, con dung
"phuong phap bén trén khong” thi c6 thé giai quyet dwoc van dé kho khan do. Phuong phap
nay do cong trinh sw thiét ké cau cap treo ndi tiéng tir thoi ky dau ctia My 1a J. A.Roblin phat
minh.

Dung day cap vira nang vira to, 1a dé c6 du strc chiu luc, dé treo mat cau to lon 1én. Day cap
khong phai co dinh ¢ trén gia thap cao, ma ch1 vat qua thap, roi c6 dlnh trén mat dat & hai dau
cau. Nguoi ta dao hé sdu hoac duong ham & trong 16p nham thach & hai dau ciu, sau dé dat
cac cdu kién cd dinh day cap vao dwong him roéi dé bé tong dam chat; hodc d6 cac khéi bé tong
16 vao 1¢p nham thach, dwa vao trong luc va lwc ma sat ciia né dé'’ 'kéo chit" day cap.

Nam 1940, Trung Quoc da lam mot cau treo c6 khdu d6 135 m bac qua song Lan Thuwong
trén con duong noi lién Van Nam voi Mianma. Nam 1985 lai xay cau cap treo bic qua song
Oamai Lasa & TAy Tang c6 khiu d6 415 m.

[Tw khéa: Cdu cdp treo; Cdu treo.]
1
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218. Thé nao la cau trén cong:

Cong la mot loai ctra dap co the dong mo duoc, n6 thuong duoc xay dung ¢ mat cat ngang
cua dong song hoic muong nuwoc, dung dée dleu tiét dd cao thap clia muc nuwéc, khdng ché leu
luwong dong song, theo tac dung khac nhau ctia cong trinh thuy loi, c6 thé chia thanh nhiéu loai,
nhu cong dan nwdc vao, cdng diéu tiét nwdc, cong thoat nudc, cong phan I, cdng ngan nudc
thiy triéu v.v.

Cong 1a mot cau tric & muyc nwoc thap, day cua no6 ndi chung bang hodc cao hon long song
mot it. Mot s6 thanh pho o ven bién cé song chay qua khu pho roi do ra bién, vi thuong bi anh
huong clia nwéc thiy triéu cia bién, doan song chay qua thanh pho c6 kha nang gay ton hai do
nwoc tran 1én hai bo, cho nén can xay "cong chan nwdc thiy triéu”; dong thoi cd the xay dtrng
dwong va cau & trén dlnh cong dé bao dam giao thong théng suét, loa1 cong va ciu két hop voi
nhau nhw vay goi la cau trén cong hay "cau cong".

Cau trén cong dau tién cua Trung Quécla cdy cau Ngo Tung L6 & chd giap gidi cua hai con
song T6 Chau va song Hoang Pho cua thanh ph6 Thuong Hai. P4 bao nam nay, né van luén
luén khong ché nwée thuy triéu cia song Hoang Pho, khong cho né chay nguwoc vao song To



Chau lam anh hwdng dén thanh pho Thuong Hai. Trong luong ban thidn didm ciu ndng dén
1080 tan sau khi hoan thanh khai thi lap rap o hién truong thi cong vao ngay 2/12/1990; mat
cau rong 29,8 m, dai 838 m, bao gom ca cau dan; ciu c6 17 canh ctra cong bang thép, mdi canh
ctra dai 10 m, rong 4 m, ndng 14,5 tan, trong 10 phut c6 thé hoan thanh viéc m¢ hodc déng.
Trén thé gidi chi c6 Ha Lan la da x4y cau trén cong, nhung quy mé nhé hon cau Ngo Tung Lo.

Thue ra thi tir thoi co dai xa xura, Trung Quoc da c6 tién 1é vé két hop cau véi céng. Cau Tan
Kiéu & huyén Giang Ha, tinh H6 BAc, trén tru ciu nguoi ta khoét hai ranh sau, khi nwéc lii tran
Ve thi cam cac tim van g0 vao do, dong thoi dap dat & gitra, ngan khong cho nuéclii tran qua
cau. Cau Thach Han, cau Thanh Long & tinh Chiét Giang cling déu la loai cau trén cdng dién
hinh cta thoi ¢ dal

Tw khoéa: Cdu treo trén cong; Cong.

219. Tai sao cac cau lén phai xay lau dau cau?

O hai dau cau tlep ndi véi bo clia nhitng cay cau lén thuong dwoc goi la dau cau, cong trinh
kién tric xay dung & vi tri dau cau goi la lau dau cau.

Lau dau ciu da xuat hién tir1au trong kién tric ciu cd dai, muc dich ban dau cta né la do nhu
cau phong vé quan su. Chung ta b1et rang cac song ngoi | hiém tro dé phong thd, kho tan cong,
cau di tré thanh noi xung yéu ca cong va thu vé mdt quan sy, xay dung lau dau cau ré rang la
c6 chirc nang phong nguy. Vi ban dau, [au dau cau chi la mo6t cong sw ngadm hodc 16 c6t, nén con
goi la "16 c6t dau cau".

Hién nay c6 mot s6 cau lén xay dung lau dau cau khong can nham muc dich quan sy nira, ma
ter0'ng 1A mot loai tiéu chi kién tric. Nhu cau Trwong Giang Nam Kinh néi tiéng, & hai dau cau
deu co xay Jau dau cau cao dén 70 m, dong thoi ph01 hop voi nhom twong dai, hinh thanh mot
quan thé kién tric hung vi, trang trong, khién cho ciy cau lén cang thém co khi thé. O’ bén
trong liu cau c6 thang may dé tién cho du khach 1én tham quan ngam canh song Truwong Giang
bao la trang lé.

_Ngoai ra, xdy dung lAu dau cau con c6 tac dung la thudn tién cho viéc quan ly giao thong trén
cau va tién hanh bao duéng hang ngay ddi vdi cau.

Tw khéa: Ldu dau cau.



buong nguyén con goi la dwong glucogen - sinh thanh tir duwong
glucoza mat nwdc - 1a mot loai hidratcacbon quan trong cung cap ndng
Irong cho co thé. 2 trueong hop cin phan biét: 1. tring phan d6i thanh 2
bao thai 2. 2 trirng riéng thanh 2 bao thai doclap. Mau Trung Quoc
khoang bang 667 m2; 1 ha gin bang 15 mau Jrung Qudbc Mot s6 sach
cua Trung Quoc va thé gioi lai ching minh rang chir Han'* Long' (rong)
la twong hinh cta cac con ca sau. Vi du xem Chuyén déng chuyén tay tap
1 ctia An Chi. Cac chit xtc tac sinh hoc phi protéin duoc goi la co-factor.
Co-factor c6 ban chat hitu co doc goi 1a co-enzim. Hau hét co-enzim 1a
cac hop chit do cac vitamin tao thanh hoac tw than no la vitamin. Mot
loai giong con trung xén toc ¢ Viet Nam, thudc ho canh cttng. Tiéng Han
goi én va yén déu la yen Tiéng Viét phan biét chim én (chim di tra) va
yén (chim lam t6 yén & phia Nam Viét Nam nhw Nha Trang... khong di
cu nhu chim én). Sang thé ki XXI nganh Ky thuat dién tir dé tim ra va
dua vao tng dung loai vat liéu cach dién cho cac mach tich hop t6t hon
silic dioxit, d6 la vat liéu high k (hdng s6 dién moi cao) nhuw hafini oxit,
hafini silicat. Loai nay da duoc hng Intel st dung trong CPU Atom cé
ban & Viét Nam tw 2009 btv. Sang thé ki XXI, Pin Niken-Cadimi khong
dwoc wa chuong nita vi no co cadimi la kim loal nang, gdy doc hai. Nhiéu
nuwdc da cam dung loai pin (acquy) nay. Hién nay nwéc Phap khong
dung dong frang. Tt “dan dao” & day thuc rala do tir “dao dan” néi
nguorc lai, co nghiala’ ‘dan c6 dan dudng”, hay ‘dan tw hanh”, “dan tu
day” no khéc véi tir ‘dan dao” trong cum tir “tén Itra dan dao” ma theo
tiéng Trung Qudc 1a “dan dao dao dan”, hai chit “dao” & day khac nhau,
mot chir co nghiala’ ‘durdong”, chir thir hai c6 nghia la “dan (duong)”,
nghia den clia cum tir “dan dao dao dan” la “dan dan dwong cho dau dan
(hodc bom) lap ¢ trén n6, ma ta van goi la “tén Itra dan dao”- ND. Toa
nha nay da bi cac phan ttr khung bo dung may bay danh sap ngay
11/9/2001 - ND Toa nha nay da bi cac phan tir khing bd dung may bay
danh sap ngay 11/9/2001 - ND George Pompidou (1911 - 1974), lam
Tong thong cong hoa Phap trong cac nam tr 1969 dén 1974 - ND Bénh
mun nho ngoai da thanh tirng mang, c6 mau do goi la xich dién, mau
tring la bach dién, mau tim 1a tir dien Xem ch thich vé rad va Gy tai
muc 180 trang 371 Sinh quyén so 2 (Biosphere 2) theo Wikipedia c6
dién tich xay dungla 12.700 m2, chi phi khoang 200 triéu USD; c6 muc
dich | nghién ctru kKha nang con nguoi séng va lam viéc duoc trong sinh
quyén kin, tién hanh nhiing thi nghiém khoa hoc. O’ Viét Nam, ‘theo chi
thi ZO/ZOOO/CT TTg, da cam dung xdng pha chi trén toan qudc tir ngay
01/1 1/2001. Ngay nay (tir thang 8 nam 2006) Diém Vwong Tinh bi
giang cap xuong thanh hanh tinh lun Ngay nay Hoi Thién van Quoc Té
da khong con coi no 1a hanh tinh nira. O’ Viét Nam goi cay nay la cay day
leo van nién thanh, thuong trong dé trang tri. Theo quan niém moi nhat
thi nam thudc mot gidi riéng, doc lap voi gioi thue vat. Bo la gi¢i ndm.
Nh1em sic thé. Thé nho & dang i6ng que xuat h1en khi t& bao phan chia
gian ti€p (phan chia c6 16ng) va de bi nhudém mau béi chat nhuém kiém
tinh. Puoc tao nén béi sw cuén quanh xé&p chong lén nhau cta soi to
chat nhlem sic daiva manh Va do axit nucleic cung protein tao thanh,
1a co sé vat chat chii yéu cuia di truyén. Nhiém sic thé clia cac loai sinh
vat cé s6 lu'O'ng, hinh dang, kich thu¢c nhdt dinh. T€ bao thé thwong 1a
song boi thé, c6 hai nhom nhiém sac thé. Tinh va nodn la don boi thé,
chi c6 mot nhém nhidm sic thé. Trong ca thé dwc cai khac nhau thi
nhiém sac the chia ra hai loai: nhiém sac thé gioi tinh quyét dinh dén
tinh trang gi¢i tinh va nhiém sic thé thuong. Vidy t€ bao thé cia nguoi
c6 46 nhiém sic thé, trong d6 c6 44 cai la nhiém sac thé thwong, 2 cai la



nhiém sac thé gioi tinh. Nam ¢4 1 nhiém sicthé Xva 11a Y. Nt c6 2
nhiém sac thé gi¢i tinh X. ATP (adenozin triphotphat)
C10H16N5012P3: co-enzim, la hop chit cao nang lwong cda té bao Bay
gio RAM c& 1 GB la binh thu'o'ng (btv). Hién nay dang dung loai pin Li-
ion khong nap dé cap ngudn cho CMOS. Cac loai pin (&c quy) Ni-Cd dwoc
khuyen cao gdy doc hai khong st dung nira (Btv). Mang trung ké: Mang
tiép strc, chuyen tiép song (Relay). “Ke" & day la ké tuc, tir Han nay hién
nay ¢ Viét Nam it dung, n6 chi con luvu hanh trong nerng nguwoi 1on tuodi
nganh buru dién. Lau Quan Twéc: Nha lau canh ba tang ¢ phia Tay Nam
huyén Vinh T, tinh Son Tay, Trung Quoc Ban that xao:ban c6 7 diém
tinh xao Ma tran con dwoc goi la ma tran vudng Sét hay chép la hién
tuong phong dién gifta cac dam may hodc gitta may va mat dat. Trong
tiéng Viét c6 cho phai dung set nhu “sét ‘danh”, “sét cau”..., c6 chd phai
dung chop nhu “mua giong chop giat”... Ba: chi Ba Thuc, la tén goi cua
tinh Trung Khanh, T& Xuyén trudc kia Nwére ta cb gian dan da dugc phat
hién tai huyén Khanh Son, tinh Khanh Hoa ciing la mot nhac cu c xua
quy hlem twong tu nhw gian dan chudng noi trén cua Trung Qudc (Chu
thich cua ND) T6c do truyén am  trong khong khi khoang 331 m/s ¢
diéu kién nhiét d6 0°C, do cao trén muc nuoc bién. Am thanh vong (am
thanh vom) tao cho ngudi nghe cdm nhén rd rét vé am thanh 3 chiéu cé
chuyén dong vong.
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