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GS.TS. Nguyén viét Trung Bai giang: Ldp du dn cong trinh xdy dung giao thong

CHUONG 1

TONG QUAN VE CAC CONG TRINH XAY DUNG GIAO THONG TREN DUONG
Muc dich:
Cung cap céc kién thitc téng quan vé cdc cong trinh xay dung phuc vu giao
thong trén duong. Lam quen véi cac thuat nglt chuyén mon va cac yéu cau co ban
do6i véi mot cong trinh cau.

Noi dung chuong gom:

1.1. Cac dang cdc cong trinh xdy dung phuc vu giao thong trén duong
1.2. Cdc bo phdn co ban ciia cong trinh cdu
1.3. Cdc kich thudc co ban ctia cong trinh cdu
1.4. Phdn loai cau
1.5. Yéu cdu co ban doi voi cong trinh cau
Cac cong trinh xay dung phuc vu giao thong thi rit da dang, xong trong mon
hoc chu yéu quan tam dén cong trinh cau.
1.1CAC DANG CONG TRINH XAY DUNG PHUC VU GIAO THONG
TREN PUONG
Tuyén giao thong 1a khai niém chi cdch thic dé di tr mot diém A nao dé dén mot
diém B. C6 rat nhiéu cdch dé di tir A dén B: di bo, di xe dap, di oto, di thu hoa, di bing
may bay, tau thiy... Tuong tng véi cac phuong tién giao thong nay 1a cac cong trinh

phuc vu cho giao thong nhu duong, cau, ham, nit giao thong v.v...

Cong trinh giao thong trén duong thuc chat la nhiing cong trinh nhan tao trén
dudng do con ngudi tao nén nham dap ng nhu cdu van chuyén, giao thong di lai
ctia minh. D6 1a cac cong trinh vuot qua cac chudng ngai thién nhién, cac chuéng
ngai nhan tao, mot tuyén giao thong khac; hodc nhiing cong trinh chan dat. Cic
cong trinh giao thong trén mot tuyén nao dé c6 thé gom: Cau, ham, tudng chan, va
cac cong trinh thodt nuéc nho nhu dudng tran, ciu tran va cong.

C6 hai truong phai khi thiét k&€ lya chon cdc cong trinh giao thong. Truong phai
thit nhat lua chon trén quan niém riang con ngudi c6 thé chinh phuc dugc thién
nhién. Diéu ndy c6 nghia 12 con ngudi ¢6 thé 1am bat ky cong trinh gi con ngudi
muon va thién nhién phai phuc tiing con ngudi, con ngudi ¢6 thé khic ché duoc
thién nhién. Vi truong phai nay, thién nhién bi tic dong cudng buc rat manh, va
theo thuyét moi truong thi ¢ thé 1a khong hop ly. Trudng phdi thit hai thiét ké cac
phuong an trén quan niém thuan theo thién nhién. Chinh cic quan niém nay da
hinh thanh nén nhing bic tranh téng thé vé cic cong trinh giao thong trén the gidi.
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1.1.1. Cac cong trinh thoat nudc nho

a) Puong tran

- Pinh nghia:

Cong trinh vuot song c6 mat dudng nam sit cao do ddy song. Hay néi cach
khéc 1a do chénh cao gilta cao do ddy song va cao do mat duong tran 1a khong 16n.
Thong thuong tai nhitng khu vuc nay vao mua kho nuéc can. Vao muia mua, nuéc
chay tran qua mat duong nhung xe c0 van di lai dugc. Khi thiét k€ cho phép mot s6

ngay trong nam xe cd khong qua lai dugc.
- Uu diém:
Xay dung don gian, gia thanh ré.
- Nhuoc diém:
Giao thong s€ bi gian doan khi Iuu lugng nude 16n, dé bi x6i 16 cong trinh.
- Pham vi ap dung:
St dung cho khu vuc ¢6 dong chay luu lugng nho, 1ii xay ra trong thoi gian
ngan.

CD mat dudng tran

Hinh 1.1 - Mo hinh duong tran

b) Cadu tran

- Dinh nghia:

Cau tran 1a cong trinh dugc thiét k€ danh mot 16i thoat nude phia dudi, du
dé dong chdy thong qua vé6i 1 lIuu Iugng nhat dinh. Khi muc nuée vuot qua luu
lugng nay, nudc s€ tran qua cong trinh.

- Uu diém:

Xay dung don gian, gia thanh ré.
- Nhuoc diém:

Giao thong s€ bi gian doan khi Iuu lugng nude 16n, dé bi x6i 16 cong trinh.
- Pham vi ap dung:

Cau tran str dung cho dong chay c¢6 luu lugng nho va trung binh tuong doi
kéo dai trong nam.

Ca hai loai cAu tran va duong tran déu la chudng ngai vat trong long song,
can tr& dong chay nén khi quyét dinh st dung phuong an lam cau tran hoac duong
tran can chd y xét dén ché do dong chay, thuy van khu vuc, luu luong nudc va hién
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tugng x6i 16 cong trinh.

CD mat cau tran

=

Loi thodt nuéc dudi cau

Hinh 1.2a - M6 hinh cdu tran

Hinh 1.2b — Mot dang cdu tran trong thuc té

¢) Cong

- Dinh nghia:

Cong la mot cong trinh thodt nude danh 16i thodt nuGc & phia dudi va
khong cho phép nudc tran qua cong trinh khi luu luong 16n. Cong thuong duoc lam
tlr vat liéu c6 do bén cao, ¢6 kha nang thoat nudc véi luu luong trung binh va tuong
dei 16n.

Trén thuc t&€ c6 hai hinh thiic st dung cong, d6 la cong doc va cong ngang
duong. Cong doc dan nudc can thoat theo doc tuyén dudng dén noi xa nudc nhat
dinh; cong ngang dudng thudng dugc thi€t k& dé tuyén vuot qua cidc dong nudc
nho hoic dung dé thoat nudc theo phuong ngang duodng.

Cong c6 nhiéu dang mat cit ngang khac nhau, thudng thdy 1a dang cong
tron va cong hop.

Trén cong c6é dat dap day toi thi€u 0,50m dé phan bé 4p luc banh xe va
giam luc xung kich.
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- Uu diém:

Xay dung don gian, tudi tho cao hon so v6i dudng tran va ciu tran.

- Nhuoe diém:

Dé bi tat nghén do céc vat troi, gia thanh twong doi cao.

- Pham vi ap dung:

Thoat nuée doc cho céac tuyén duong giao thong.

Thoat nudc ngang cho dong chay c6 luu lugng trung binh va tuong doi 16n.

Thudng cdc loai cong c6 mat cit ngang hinh tron dugc ding tng vdi luu
luong nudc thoat nhd hon hodc bang 40-50m?/s, cong hop thuong duoc thiét k& dé
thoat nude véi luu luong 16n hon.

O
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Coéne thodt nude doc

Hinh 1.3b - M6 hinh cong thodt nudc doc va ngang duong
1.1.2. Cau

- Dinh nghia:

Cau dugc dinh nghia 1a cac cong trinh vugt qua cac chudng ngai nhu dong
nude, thung ling, duong, cac khu vuc san xuit hodac cac khu thuong mai hoac
ciing c6 thé 1a vat can bat ky. Theo tiéu chuin 22 TCN 272 — 05 thi Cau la mot két
céu bat ky vuot khau do khong dudi 6m tao thanh mot phan ctia mot con dudng.

Nguoi ta phan loai cdu theo nhi€u cdch khac nhau. Cich phan loai nay sé&
dugce trinh bay & muc sau.
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- Uu diém:

C6 kha nang thodt nudc véi luu luong va khau do 16n, cho phép cac phuong
tién qua lai phia bén du6i céu, ¢6 tinh 6n dinh va tudi tho cao, my quan dep.

- Nhuoe diém:

Thiét k€ va thi cong phc tap, gia thanh xay dung cao.

- Pham vi ap dung:

Vuot qua cidc chudng ngai vat 16n: song, thung liing, duong. ..

Trong cac truong hop vuot dong chay cd yéu ciu thong thuyén.

Cac cong trinh vugt chuéng ngai doi hoi tudi tho cao, mang tinh chat quan
trong. ..

Trudng hop vuot cac dong chay nhd nhung phuong an cong khong dap tng
duoc, vi du nhu:

e Khi xay dung cong trinh & dia hinh cé do cao vai dudong thap ma
néu stt dung coéng chim thi khong dam bdo chiéu day t6i thiéu
50cm danh cho phéan dat dap bén trén cong.

e Khi dong chay c6 nhi€u vat troi néu lam cong dé dan dén kha
nang tac cong, khong dam bao an toan cho nén dudng.

e Khi c6 yéu cau thodt nuGc nhanh khong cho phép muc nudc &
thuong luu cong dang cao lam anh hudéng dén khu dan cu hay
ruong vuon. Trong trudong hop nay phuong an st dung ciu thay
cho phuong an cong té ra hop 1y hon.

r=A G

Hinh 1.4a - M6 hinh cong trinh cdu
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-

Hinh 1.4b — Cdc cong trinh cdu trong thuc té
1.1.3. Tuong chan:

- Dinh nghia:

Tuong chén 1a cong trinh duge xay dung dé chan dat. Tudong chan thudng c6
hai loai:

e Tudng chan co cot, thudng duge 1am bing vat liéu c6 do bén cao.

e Tudng chan khong cot.

- Pham vi sir dung:

Thuong dugc xay dung trong céc truong hop nhu: khi xay dung nén duong
trong diéu kién khong thé duy tri duoc do doc tu nhién clia mdi taluy nén dudng hay

khi cin han ché viéc chi€m dung mat biang ctia nén dip (mdi taluy dudng dau ciu &
cdc nut giao trong do thi...).

Két cdu tudng chan

Nén dudng dap

Hinh 1.5a - M6 hinh két cdu tuong chdn tai chdn mdi taluy nén duong
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A

B 3 % g2

Hinh 1.5b - M6 hinh két cdu tuong chdn gia co taluy tai vi tri ¢é nudc mit

1.1.4. Ham:

- Pinh nghia:

HAam 1a cong trinh giao thong dugc thiét k& cé cao do thap hon nhiéu so véi
cao do mat dat tu nhién.

- Pham vi ap dung:

Phuong 4n ham dugc stir dung trong cac truong hop gap chuéng ngai vat nhu
nii cao, song I6n, eo bién,... ma cic gidi phap khac nhu lam dudng vong tranh hay
lam c4u vugt déu kho khan. Ngoai ra dé ti€t kiém mat bang, tranh anh hudng t6i
moi trudng trong cdc thanh phd 16n ciing st dung phé bién cong trinh ham cho
giao thong.

| o=
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Hinh 1.6a - Mo hinh ham vuot niii
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# =%

Hinh 1.6¢ - M6 hinh hdam giao thong trong do thi
1.2CAC BO PHAN CO BAN CUA CONG TRINH CAU

Cong trinh cau bao gobm: Cau, duong dan vao ciu, cac cong trinh di€u chinh
dong chay va gia c¢6 bo song tai vi tri dat cau (néu c¢6). N6i chung cdac bo phan co

ban ctia cong trinh cau géom c6:

K&t cau nhip chinh

M6 cju Ké&t c8u nhip bign Két cdu nhip bién E(‘)’ cau

Hinh 1.7 - Cdc bo phdn co bdn ciia mot cong trinh cdu
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1.2.1. Két cau phan trén:

Két cau nhip cdu: 1a bd phan truc ti€p dd cac tai trong tac dong trén cau. Két

céu nhip cau rit da dang va c6 thé phan loai theo nhiéu hinh thitc khic nhau:

Phan loai theo so do tinh hoc: c6 so do tinh dinh nhu két cau gian
don, két cau muit thira, két cau khung T nhip deo,.. so d6 siéu
tinh nhu két cau lién tuc, két cau khung dam, két cau day treo,...
Phan loai theo dang mit cat ngang dim: mat cat ngang chit nhat,
chit T, chit I, chit H, chit IT, mat cat ngang dang hop kin,....

Phan loai theo vat liéu chu yéu céu tao nén két cau nhip ciu: cau
thép, cau bé tong cot thép, cau lién hop,...

Mot s6 dang mat cat ngang thudng dung trong thuc té:

Lép BT atphan day 7cm,
L&p phong nudc day 0,4 cm.
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Hinh 1.8a - Mdt cdt ngang két cdu nhip dam T bdang BTCT
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Hinh 1.8b-Mdt cat ngang két cau nhip dam I bang BTCT lién hop bétong
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Hinh 1.8d - Mt cdt ngang két cdu nhip dam super —T bdang BTCT
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Hinh 1.8e - Mdit cdt ngang két cdu nhip cdu ddm hop nhiéu vdach ngan BTCT
Va mot s6 dang cdc loai mat cat ngang két cdu nhip ddm khéac nhu: DAm Pre —
beam... s€ duoc hoc chi tiét trong mon hoc cau BTCT.
1.2.2. Két cau phan dudi
Két cau phan dudi: 1a bo phan ti€p nhan toan bo céc tai trong truyén xudng
tir két cau phan trén va truyén luc truc ti€p téi dia ting thong qua két cAu mong.
Két c&u phan dudi gom c6 cdc md va tru cau.
® Mo cau dugc xay dung tai cac dau céu, 12 bo phan chuyén ti€p
gitta dudng va cau, bao dam xe chay ém thuan tir dudng vao cau.
MG cau con ¢6 thé 1am nhiém vu diéu chinh dong chay va chong
X061 16 bo song.
Tru cau 1a bo phan dat & vi tri gitta hai nhip ké nhau 1am nhiém
vu phan chia két cau nhip cau.
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Mot céch téng qudt két cAu md va tru cau thudng gom céc bo
phan chinh nhu phan mi, phan than va phan mong.

1.2.3. Cac két cau phu tro

Céc két cdu phu trg trén cau gom c6:

Bo phan mat cau: Pam bao cho cac phuong tién luu thong duoc
ém thuan. Do chiu tic dong truc ti€p cua vét banh xe nén mat cau
phai dam bao chiu luc cuc bd; dam bao do nham, do chong mai
mon...

Lé ngudi di 1a phan danh riéng cho ngudi di bo, c6 thé bo tri cing
muc hodc khac mic v6i phan xe chay. Trong truong hgp cung
muc thi phai bo tri dai phan cach gitta 1€ nguoi di v6i phan xe
chay nhim dam bao an toan.

Lan can trén cau: Lan can la bo phan dam bao an toan cho xe
chay trén cdu dong thoi con 1a cong trinh kién tric, thé hién tinh
thim my cua cAu.

Hé thong thoat nude trén cu: Bao gom hé thong thoat nudc doc
va ngang cau. Chiing duoc bo tri dé ddm bao thoat nudc trén mat
cau.

Heé lién két trén cAu: GOm goi cau, khe co gian.

+ GOi cau 1a mot bo phan quan trong, né gidp truyén tai trong
tir két cu nhip xuong cac két cau phan dudi. Hay néi cach
khac day chinh la hé lién két giita két cau phan trén va két
ciu phan dudi ctia cong trinh cau.

+ Khe co gidn: 1a bo phan dat & ddu két cau nhip, dé€ noi céc
két cau nhip v6i nhau hoac ndi két cau nhip véi mé cau. Khe
bién dang bao dam cho cdc két cdu nhip chuyén vi tu do
theo ding so do két cau da thiét ké.

Ngoai ra trén cau con c6 ciac hang muc nhu: cdc thiét bi kiém tra, phong hoa,

thong tin tin hiéu va chiéu sang trén cau,...
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1.3CAC KiCH THUGC CO BAN CUA CAU
Céc kich thudc co ban cua cau bao gom:

e Chiéu dai toan ciu: La toan bo chiéu dai cau tinh dén duoi tudng
canh mo. Puoc xédc dinh bing tong chiéu dai cdc dam cong véi
chiéu rong cac khe co gian va chiéu dai tuong cinh mo & hai bén
dau cau;

e Chiéu dai dam cau: Khoang cach giita hai ddu dam;

e Chiéu dai nhip cAu: Khoang cach tim cac tru hoac khoang céch tir
tim tru dén dau dam trén mo;

e Chiéu dai nhip dam tinh todn: Khoang céch giita tim hai géi cu;

e Khé gi6i han (tinh khong): Khoang khong gian trong khong c6
chudng ngai, dugc danh cho thong xe trén cau hoac thong xe dudi
ciu hoac thong thuyén dudi cau;

e Chiéu dai nhip tinh khong: Khoang cach tinh giita hai mép trong
ctia md hodc tru, con dugc goi 1a bé rong tinh khong duéi cau;

K&t cau nhip cAu gian thép

~ Cao d9 dinh mst Céklﬁe coi
Mé céi 4‘[ _.gl KCN cau bétong cdt thép
et ICao d day dam {7 Ko Tona vy Toao b déy b méng

Tru céu B ;
T Coc khoan nhoi
_______ ..--.%,--- — ucng kinh D, chiéu dai du kién L

Caoddmiicoc ~{~————— ===

| | Teaat miicoe
Cot dia chat clia 116 khoan tai vi trf mé céu [
Cao do day bé mong d6 day bé méng
Coc khoan nhdi | Coc khoan nhoi
Dudng Kinh D, chigu dai du kién L

Dubng kinh D, chiéu dai dy kién L UT_Cao B
Hinh 1.9 - B6'tri chung cdu — cdc kich thudc co bdn cua cdu

e Khe co gian la khoang cach gita hai dau dam hoac la khoang
cach tir ddu dam gan md dé€n mép trong tuong dinh ma;

e Chiéu cao cau la khoang cédch tinh tir dinh mat duong xe chay
trén cau dén muc nudc thap nhat (hoac mat dat tu nhién d6i véi
cau can);

e Chiéu cao kién tric ciu la khoang cédch tir dinh duong xe chay
dén day két cau nhip, chiéu cao ndy phu thudc vao dang mat cat
két cau nhip lua chon;

e Chiéu cao tinh khong duéi cau:
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+ D0oi v6i truong hop song khong cé thong thuyén : Chiéu cao
tinh khong dudi ciu la khoang cdch tinh tir diy KCN dén
MNCN, chiéu cao nay duoc 1y nhu sau:
» Khong c6 cay troi thi chiéu cao nay 14y it nhat
0.5m.
> C6 cay troi hodac da lan, da dé thi d6i véi cau

oto thi 14y bang 1.0m va cdu dudng sit thi 1ay

bang 1.5m
+ D6i véi truong hop song ¢6 thong thuyén: Chiéu cao tinh
khong dudi cau la khoang cach tinh tir ddy KCN dén MNTT,
chiéu cao nay phai duoc l1ay theo qui dinh cta tiéu chuén thiét
k& cau 22TCN-272-05, né phu thuoc vao cip song do Cuc
duong song quy dinh.
+ Dai véi truong hop phia dudi 1a duong giao thong: Chiéu
cao tinh khong dudi cau la khoang céach tinh tir ddy KCN dén
cao do tim mat dudng phia bén dudi. Chiéu cao nay dugc quy
dinh tuy theo cip duong dudi cau.

e Cic cao do thé hién trén bo tri chung ciu:

+ Muc nuéc thap nhat (MNTN): duogc xdc dinh bang cao do
muc nudc thap nhat vao mua kho.
+ Muc nude cao nhat (MNCN): duoc xac dinh theo soO liéu
quan trac thuy van vé muc nudc 1i tinh todn theo tdn suat qui
dinh. Tan sudt nay dugc lay tuy theo hang muc thiét k&, tan
suat 1d thiét k€ doi v6i cau va duong la khac nhau.
+ Mic nuéc thong thuyén (MNTT): 1a muc nudc cao nhat cho
phép tau be qua lai dudi cau mot cach an toan.
+ Cao do day dam: 1a diém th4p nhat ciia ddy dam ma thoa
man yéu cau thong thuyén, ciing nhu yéu cdu vé MNCN.
+ Cao do dinh tru: 12 diém cao nhit cia xa mii tru. Cao do
dinh tru luon dugc 18y cao hon muc nuGc cao nhét it nhat la
25cm.
+ Cao do dinh mo: 1a diém trén cing cua tudng dinh mo
+ Cao do6 dinh bé méng: Cao do nay duoc xac dinh trén co s&
ctua viéc dat bé mong mo, tru cau. Tuy theo dang dia chat
cong trinh ma két cAu méng cé thé 1a dang méng sau hay
mong nong, song cao do dinh bé méng dugc 14y hodc 1a ndm
duéi cao do mat dat thién nhién la 50cm hoac thap hon muc
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nudc thap nhat 1a 25cm.
+ Cao do dinh chan khay: dugc 14y thap hon dudng x6i 16
chung cuia long song it nhat 1a 50 cm.
1.4 PHAN LOAI CAU
C6 nhiéu cach phan loai cdu kh4c nhau. C6 thé phan loai theo cao do dudng
xe chay, theo vat liéu lam cau, theo muc dich st dung, theo dang két cau va
chudng ngai vat ma cau vuot qua, theo so do chiu luc...
1.4.1. Phan loai cau theo cao do duong xe chay:

e (Cau c6 duong xe chay trén: Khi duong xe chay dat trén dinh két
cau nhip.

Hinh 1.10a — Cdu c6 duong xe chay trén

e Cau c6 duong xe chay dudi: Khi duong xe chay bo tri doc theo
bién dudi cua két cau nhip.

Hinh 1.10b — Cdu c6 duong xe chay dudi
e (Cau c6 duong xe chay gitta: Khi duong xe chay bé tri trong pham
vi chiéu cao cua két cau nhip.
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Hinh 1.10c — Cdu c6 duong xe chay giita

1.4.2. Phan loai cau theo vat liéu lam cau

Theo tién trinh phat trién clia cdc vat liéu trong nganh xay dung, vat liéu
xay dung cau ciing xuat hién 14n luot nhu vay. Dau tién phai ké t6i d6 1a vat lieu gb
nhu cdu khi, cau treo tam... Vat liéu nay duoc st dung cho ca két cdu md tru lan
két cdu nhip, dién hinh 1a cau Thé Huic — d4n vao dén Ngoc Son & Ha Noi.

Tiép theo 1a cdc vat liéu bang da (da x€p khan chong khit vao nhau). Cic
cau da hién nay con lai hau hét 1a cac cau vom véi su lam viéc chiu nén la chua yéu.

e (CAu bing gach xay, da xay.
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e (CAiu bang thép.

Hinh 1.11b— Cdu cé két cau nhip bang thép

e (CAiu bang vat liéu bétong.

Hinh 1.11¢ — Cdu c6 két cdu nhip bang bé tong
e CAu bang vat liéu BTCT.

i

N
Bt !

Hinh 1.11d— Cdu cé két cau nhip bang bé tong cot thép
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1.4.3. Phan loai cau theo muc dich str dung
e (Cau 0to: Cau cho tit ca cac phuong tién giao thong trén duong
0t0.
¢ CAu dudng sat: CAu chi cho tau hoa dugc phép luu thong.
e Cau cho nguoi di bo: Cau chi cho phép nguoi di bo luu thong.
e (Cau dac biét (dan cac duong 6ng, duong day dién...).
1.4.4. Phan loai cau theo dang két cau va chuéng ngai phai vuot qua
Gom cau c¢6 KCN ¢6 dinh va cau c¢6 KCN di dong
a). Cau cé dinh
Cau co6 dinh 12 cau c6 kho gidi han duéi cdu (tinh khong du6i cau) c6 dinh
dam bao cho thong xe hoac thong thuyén qua lai an toan dudi cdu hodac bic qua
céc chuéng ngai 16n. Loai nay c6 thé gém:
e Cau thong thuong: cau vugt qua cadc chudng ngai thién nhién nhu

song, sudi, cac thung liing hoac cac dong nudc...

0 -

Hinh 1.12b — Cdu

vuot qua thung liing

e CAu vuot: xuat hién khi ¢ cac giao cat xudt hién trén cdc tuyén
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giao thong, tai cdc tuyén nay cic hudng cit nhau c6 luu luong 16n
chang han nhu tuyén dudng 6to6 giao véi cic dai 10 chinh hoac
giao cat v6i dudng sat.v.v...

iy
MNZ 0 o b o o\

Hinh 1.12¢ — M6 hinh cdu vuot trén duong

Hinh 1.12d — Cau vuot trén duong

e (Ciu can (c4u dan): dugc xay dung ngay trén mat dat nham dan
vao 1 cdu chinh hoac chinh 1a mot bién phap giai phong khong
gian phia du6i bang cach nang cao do phan xe chay lén. Céc cau
nay thuong duogc xay dung trong thanh pho cho dudng 6to, xe
dién ngdm, dudng sit trén cao...

Hinh 1.12¢ — Cdu can trén duong

e (CAu cao: Ciu bac qua cdc thung liing sau, cdc tru cAu thudng rat
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cao trén 20-25m (tham tri dén hang tram mét).

Y DF ~ rﬁwmum

Hinh 1.12k — Cdu cao
b). Cau di dong (hay con goi la cdu quay, cdu cdt)

Cau di dong 1a cdu c6 kho gidi han phia dudi cdu (tinh khong dudi cau) cé
thé thay déi cho thong xe co hoic thong thuyén.

Tai mot so vi tri xay dung cau khi khé thong thuyén duéi cu 16n trén 40 -
60m, chiéu dai cau lic d6 s€ rat 16n, tru md rat cao. Viéc lua chon két cau phan
dudi dam bao cac yéu t6 trén s€ dan t6i tang gia thanh cong trinh, hoac tai mot s6
vi trf khong c6 diéu kién dé vuot ndi cdu tir cao do dinh mat ciu tinh todn t6i
duong hai dau cau, ldc nay giai phap cay quay duoc chon 1a hop ly.

Vay, cau di dong 1a loai c6 tir 1 hodc 2 nhip s& dugc di dong khoi vi tri dé
tau be qua lai trong khoang thoi gian nhat dinh. Phuong an di dong cua nhip cau cé
thé 1a: Két ciu nhip cdu md theo géc ding tir 70 - 80°, hodc quay trén mait bing
g6c 90°, hoic ca két cau nhip tinh tién theo phuong ding.
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Hinh 1.13a — M6 hinh cdu di dong

Hinh 1.13¢ Mot dang cdu xép
1.4.5. Phan loai cau theo so do chiu luc
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a). Cau dam

Nhip c4u gém cdc dam bang bétong, BTCT hay bang thép. Bo phan chiu luc
chil yéu 12 dam, 1am viéc theo chiu uén, phan luc & g6i ké dim c6 phuong thing
ditng va ¢6 huéng tir duéi Ién. Cau dam c6 thé 1a dim gian don, cdu dim hang, cdu
dam hang c6 nhip deo, dam lién tuc nhiéu nhip ...

D

Hinh 1.14a — M6 hinh cdau dam gian don mot nhip

7 Y

W

Hinh 1.14b— M6 hinh cdu dam hdng

A ] Y

Hinh 1.14c- M6 hinh cau dam hdng nhip deo

Hinh 1.14d- M6 hinh cdau dam lién tuc

b). Cau Vom
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Cau vom la dang két cau chiu luc cht yéu la vom; vom chiu nén va udn la
chu yéu. So do tinh toan doi v6i két cau cdu vom theo cac dang vom trong co hoc
két cdu da dugc lam quen nhu la: dang vom khong chét (hai dau ngam), dang vom
1 chét trén dinh vom, dang vom 2 chét tai hai md cau, dang vom 3 chét...

MAT BEN

Hinh 1.15a - So do bo'tri chung cdu vom.

i

Hinh 1.15b — Anh mot dang cdu vom trong thuc té

¢). Cdu khung

Cau khung 1a dang két cau c6 két cau nhip cau duoc noi lién véi két cau tru
phia dudi. Véi loai cau nay, so do chiu luc 1a dang khung, cac luc tac dung vao két
cau s€ duoc phan chia cho ca nhip cau va két cdu mé tru phia dudi. Phan luc goi
phia duéi gém c6 luc thang ditng V va luc diy ngang H, néu chan khung lién két
khép thi khong c6 momen M.
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Hinh 1.16b — Mot dang cdu khung trong thuc té
d). Cdu treo ddy vong

CAu treo hay con goi la cdu day vong. Thanh phan chiu luc chu yéu
la day cap hoac day xich d6 hé mat cau. Cau gobm mot day cap chu va cac
hé thong cap treo hoac thanh treo. Hé thong day nay tham gia d& hé két cau
nhip cdu, hé mit cau va day chi yéu I1a lam viéc chiu kéo. Trén quan diém
tinh hoc, cdu treo 1a hé théng t6 hop giita day va dam. Tai chd neo cdp cua
cau treo c6 phan luc thangding(luc nhd) va phan luc nim ngang huéng ra
phia song.
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= LT = .-
Hinh 1.17b - Anh cdu treo ddy vong
e). Cau day vang

Cau day vang la loai cdu ¢6 dam cuing tua trén cac goi cing la cac md tru va

céc goi dan hoi 12 cdc diém treo day vang. Day ving 1a cac day xién, mot dau neo
vao thdp cu, dau kia neo vao két cau nhip cau dé tao thanh cdc goi dan héi. Ciu
day vang 4p dung c6 hiéu qua cho cac nhip cau tir 200m dén 500m hoic c6 thé 1én
dén 890m nhu & cau Tatara - Nhat Ban va 16n hon.

Ngoai cdc cach phan loai trén chiing ta con c6 thé thay khdi niém vé cau
lién khoi, cau cong va cic dang két cau cau dic biét khac.
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Hinh 1.18a - So do bo'tri chung cdu treo ddy vdng

Hinh 1.18¢ — Cau Sunshine Skyway (Florida-M7)
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1.5CAC YREU CAU CO BAN POI VOI CONG TRINH CAU
Cong trinh cau 1a su két hop cua nhiéu yéu t6 vé mat ky thuat xay dung,

kién trdc, tai chinh, kinh t€, xa hoi... N6i chung, khi thiét ké loai cau nao thi cling
phai dam bdo t6i thiéu dat dugc cc yéu ciu sau:

1.5.1. Yéu cdu vé ky thudt cong trinh

Khi thi€t k& cong trinh ciu can chid y dén cdc diéu kién quan trong sau day:

e (Cong trinh ciu thiét k€ can dam bao yéu cau vé do bén, kha nang
chiu luc ctia két cau dudi tac dung cua tai trong.

e (Cong trinh cau thiét k€ phai dam bao yéu ciu vé mat do cing.
Dud6i tac dung cua tai trong khong bi bién dang hoac bién dang
nhung khong dugc vugt qua tri s6 cho phép nhat dinh.

e Ngoai ra, khi thiét k& cdu chd y vé do 6n dinh cta cong trinh.
Phai ddm bao cho cong trinh gilt nguyén dugc hinh ddng tong
thé, vi tri ban dau dudi tac dung cla tai trong khdc nhau.

Cong trinh cadu duoc thiét k& sao cho viéc ché tao va lap rdp c6 thé thuc hién
khong quéd kh6 khan hoac phét sinh sy ¢6 va céc ung luc 1ap rdp ndm trong gidi
han cho phép. Khi phuong phdp thi cong cta cau khong 1o rang hoic c6 thé gay
nén tng suat lap rap khong chap nhan duoc thi it nhat phai c6 mot phuong phép
kha thi dugc néu trong ho so hop dong. Néu thiét k€ doi hoi phai ¢c6 mot s6 thanh
tang cudng tam va hoac tru d& khi 1ap rdp theo phuong phap dugc chon thi cic chi
dan vé yéu cau nay phai duoc ghi trong hd so hop dong. Can tranh céc chi tiét han
& nhitng ché hep hodc phai do bé tong qua nhitng khe c6t thép day dac. Can xét
dén cdc diéu kién khi hau va thuy luc ¢6 thé anh hudng dén viéc xay dung.

1.5.2. Yéu cdu vé mdt khai thdc cong trinh

Cau phai dam bao xe c6 trén duong di lai dugc thuén tién, an toan ma khong
phai giam téc do.

Chiéu rong dudng xe chay phai pht hop véi luu lugng va loai xe tinh todn.
Mait cdu tot ddm bao do bing phiang, do nhdm va thoat nuéc sau mé tot. So dé cau,
chiéu dai nhip, chiéu dai cAu dam bao thodt 1, tau bé qua lai dudi song dé dang va
an toan.

1.5.3. Yéu cdu vé mdt kinh té

Loai hinh két cdu, chi€u dai nhip va vat liéu phai dugc lua chon ¢6 xét day
di dén gia thanh du 4n. Cin xét dén chi phi tuong lai trong tudi tho thiét k& cua
cau. Cdc nhan t6 dia phuong nhu vat liéu tai cho, ché tao, vi tri cua céc tré ngai
trong van chuyén va lap rdp ciing phai dugc xem xét.

Xay dung ciu phai dam bao chi phi thiét bi, vat liéu ré nhat, giam siic lao
dong, giam gia thanh xay dung, phai tinh dén gia thanh duy tu bao dudng, stra
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chita va khai thac cdu. Khi lua chon céc hang muc két cau can xét dén su phat trién
cta nén kinh t€ qudc dan.

1.5.4. Yéu cdu vé mdat my quan, kién triic

Cau can duogc thiét k€ phut hop vé6i qui hoach chung ctia toan khu vuc, phu
hop véi canh quan clia moi truong xung quanh. Cac két cau trén cau mang cac nét
dac trung ¢6 su phoi hop hai hoa dé tao nén vé dep cho cong trinh. Cong trinh CAu
phai duoc bo sung vé dep cho canh quan xung quanh, c¢é hinh diang dep va tao
dang khoé khoan.

Ngudi k§ su can chon hinh ddng dep cho két cau bing cdch cai thién hinh
dang ban than va quan hé gilta cac ciu kién. Can tranh dp dung cach lam dep
khong binh thudng, phi két cau, nhitng thay doi dot ngot vé hinh dang va loai hinh
céu kién. Khi khong thé tranh dugc ranh gi6i giita c4c loai hinh két cdu khac nhau
can tao ddng chuyén ti€p hai hoa giita ching.

1.5.5. Yéu cdu vé mdt moi truong

Tac dong cua cau va cdc cong trinh giao thong trén tuyén dén cac di tich
lich sur, dén dan cu dia phuong, dat trong va cdc viing nhay cam vé my quan, moi
truong va sinh thai déu phai duoc xem xét. Thiét k€ phai tuan theo moi luat 1& quy
dinh vé moi trudong c6 lién quan, phai xem xét vé dia mao dong song, hé qua cla
x6i 16 10ng song, cudn troi cay co gia cd nén dap va trong trudng hop can thiét con
phai xem xét nhitng tdc dong dén dong luc dong tri€u clra song.
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Muc dich:

CHUONG 2
CAC KET CAU VA THIET BI TREN
CONG TRINH CAU

Cung cip cdc khdi niém tng quat va cau tao cla cdc két ciu va thiét bi trén

cong trinh cau.

Noi dung chuong gom:

2.1 B6 phdn mdt cau.
2.2. Lan can va lé nguoi di bo.
2.3. Bo doc, phong nudc, thodt nudc trén cau.

2.4. Khe co gian, ban mdt cdu lién tuc nhiét, goi cau.
2.5. Noi tiép giita cau va duong.
2.1.BO PHAN MAT CAU

Mit ciu duong 0t6 va dudong sit mang nhitng dic trung riéng. Mit ciu 6to
1a bo phan ti€p xtc truc ti€p véi banh xe cuia hoat tai nén phai dap Gng cac yéu cau

nhu: it bi hao mon, bang phiang khong gay luc xung kich 16n dé xe chay duoc ém

thuan, thoat nuéc nhanh va trong luong ban than nhe dé giam tinh tdi. Mat cdu

dudng sat thi chli yéu gom ray, ta vet va cac bo phan khac c6 thé cé hoic khong

nhu d4 ba 14t.

2.1.1. Mdt cdu oto

a). Mdt cdau c6 16p phii bétong atphanlt:

Cau tao c6 thé gébm cdc 16p sau:

Lép bé tong nhua day, 4-7cm.

Lép bé tong bao ho dé€ tranh nhitng luc tap trung nguy hiém, c6
chiéu day 4-6¢cm, dugc 1am bing bé tong cap > 28 Mpa. D€ ting
tdc dung bao vé va do bén cua 16p nay thuong dat ludi thép duong
kinh 4-6mm véi 6 luéi 5x5¢cm hoac 10x10cm. Ludi cot thép nay
nhat thi€t phai dat & cac cAu BTCT lap ghép ¢6 ban mat cAu hang.
L6p phong nuéc gobm mot 16p nhua dudng néng, mot 16p vai tho
tAm nhua, trén phu ti€p mot 16p nhua néng day 1-1.5cm nhim
bao vé ban mat cau khoi bi ngdm nudc .

L6ép mui luyén (16p dém tao do déc ngang thoat nudc) c6 do day
thay daéi tty theo khé cdu, & sét via he 16p nay c6 chiéu day lcm
roi tang dan theo do doc ngang (vi du i, = 1, 5%) vé phia truc doi
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xing gifta mat cit ngang nhip, 16p nay thudng dugc 1am bang vita

ximang cap 28 MPa.
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Hinh 2.1 — Cdu tao mdt cdu cé lop phii bétong atphanlt

b). Cdu tao mdt cdu cé lop phi bé tong xi mang

BT xi mang
L&p cach nubc
Lép vita dém

Hinh 2.2 — Cdu tao mdt cdu cé Iop phi bétong xi mdng
Loai mat cau nay c6 16p vita dém va 16p cach nude giong loai mat cau c6
16p pht bang bé tong atphalt, trén 16p cdch nude 1a 16p BT cap > 28 Mpa, day tir 6-
8cm, c6 ludi cot thép. Loai mat cau nay c¢6 cuong do tot, chong tham t6t nhung stra
chita kh6 khan hon loai trén.
c). Cdu tao mdt cdu ciia mot s6 do dn cdu dién hinh ¢ Viét Nam
Theo mot s6 d6 4n cau BTCT dién hinh ctia Viét Nam, cdu tao cac 16p phu
mat cau c6 thé 1ay mot trong hai dang sau day:
¢ Truong hop c6 dung bé tong nhua:
+ L6p trén cung la bé tong nhua day Scm
+ Bén dudi 1a 16p bé tong xi mang cip > 28MPa, day Scm,
trong 16p nay dat luéi cot thép duong kinh d = 6mm, 6 ludi
vuong 10 X 10cm.
e Truong hop khong dung bé tong nhua.

+ Chi c6 mot I6p bé tong xi mang cip > 28 Mpa day 8cm do
tai chd trén mat dam da lap ghép xong. Trong 16p nay ciing

Trang 29




GS.TS. Nguyén viét Trung Bai giang: Ldp du dn cong trinh xdy dung giao thong

dat luéi cot thép duong kinh d = 6mm, 6 ludi vuong 10x10cm.
d). Mdt cdu bang thép
Trong cau thép, dé giam trong luong tinh tai mét cdu c6 thé ciu tao mat cau
bang thép. Trén tdm thép day 10-12mm duoc ting cudng bdi cac sudn ding doc va
ngang lam tir cic dai thép ban dugc han dinh vao mat duéi cua tdm thép. Két ciu
mat ciu kiéu ndy thudng dugc cho tham gia chiu luc cing v6i ddm chi nhu 12 mot
bo phan cua tiét dién dam chu va goi la “ban truc huéng”, ngoai ra né con lam
nhiém vu cua hé lién két doc trén. Phia mat trén ctia tdm thép thuong duoc xu ly
theo cac ciach nhu sau:

e Han dinh lu6i thép 1én trén mat tdm thép mat cau, ludi nay
thuong dugc lam tir cac thanh cot thép duong kinh 6mm thanh
nhiing 6 vuong canh khoang 10-15cm. Sau d6, ti€n hanh rai mot
16p bé tong nhua hodc bé tong xi mang.

e Hoic trén bé mat tdm thép ti€n hanh tuéi mot 16p expoxy, sau d6
rai mot 16p da dam nho, roi ti€p tuc rai mot 16p bé tong nhua 1én
trén.

Trén thuc t€ con ¢6 ki€u mit ciu bang thép lam duéi dang san mit céo réng
c6 trong luong rit nhe chi vao khoang 130-150 kg/m?2. Loai mat cau nay dap tng
tot cac yéu ciu vé stt dung nhu do bing phang, do nham dong thoi lai khong cin
b6 tri hé thong thoat nuéc nhung c¢6 nhuoc diém 1a dat tién.

2.1.2. Cdu tao mdt cdu duong sat

a). Mdt cdau cé ta vet ddt truc tiép trén dam

Day 1a loai mat cau c6 ray dat trén ta vet, ta vet dugc ké truc ti€p 1én dam
chu clia cAu. Khoang céch giita hai dim chu thuong nam trong khoang 1.8m-2.5m.
Céc ta vet trén cau thuong c6 chiéu dai 2.2m-3m, tiét dién 20x20cm hoac 20x24cm
tiy vao khé duodng tieu chudn 13 1435mm hay 1000mm

Mat ciu c6 ta vet dat truc ti€p trén dim c6 wu diém 1a cdu tao don gian,
trong luong nhe, chi€u cao kién tric thap nhung khé dam bao dugc su dong nhat
ctua tuyén duong trong doan trén ciu véi phan ngoai ciu, kho tao siéu cao trén
duong cong va khi tau chay qua cau gay ti€ng on 16n.

b). Mdt cau c6 mdng ba-ldt

Day la loai thong dung nhat hién nay, né gom ray dat trén ta vet, dudi ta vet
1a d4 balat day t6i thiéu 25cm.

Ban mat cdu BTCT thuong c6 dang long mang dé chita dd dam. Chiéu rong
clia mang balat toi thiéu & phia trén 12 3.4m doi v6i kho dudng st 1435mm, 1a
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2.6m doi v6i kho dudng sit 1000mm. Loai mét cdu nay thich hop véi cac cdu nho,
duy tu dé, giam ti€ng 6n khi tau chay qua cau. Nhung loai mat cAu nay c6 tinh tai
va chiéu cao kién tric 16n.
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Hinh 2.3 — Cdu tao mdt cdu cé mdng ba ldt
1- Ray chinh ; 2- Ray phu; 3-Ta vet; 4- Dd ba-ldt,; 5- Lop bé tong bdo vé;
6- Lop cdch nudc,; 7- Lop dém tao doc ngang 8- Tdm thép ddy

c). Mdt cdau c6 ray ddt truc tiép lén bdan bé tong cot thép

Loai mat cau c6 ray dat truc ti€p 1én mat ban BTCT thuong dugc dap dung &
céc cau di chung duong sét - duong 0 to tring mat xe chay.

Uu diém cua loai mat ciu nay 12 loai bo duoc tinh tai cua I6p ba-l4t ning,
giam dugc chiéu cao kién tric cua cdu, tuy nhién lién két giira ray va ban BTCT
tuong d6i phuc tap.
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Hinh 2 4a — Cdu tao mdt cdu cé ray ddt truc tiép lén ban bé tong
1- Bdn dém thép, 2- Bdn dém go ép, 3- E-cu; 4- Bu long,
5- Khodng trong trong bétong bdan; 6- Bdn dém cao su; 7- Hop thép day 3mm;
8- Ban thép; 9- Thép goc; 10- Bdn dém thép.
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Hinh 2.4b — Mot cdch lién két ray truc tiép vao ban BTCT

2.2. LAN CAN VA LE NGUOI I BO
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2.2.1. Lan can

Lan can ciu khong nhiing 1a bd phan dam bao an toan cho cac phuong tién
lvu thong trén cAu ma con thé hién vé dep kién tric cha cau. Vi vay, két cau lan
can phai vitng chéc, dep va phu hop véi canh quan khu vuc xay dung cau.

Lan can cla cdc két cau cau thép thudong lam bang thép. Cot lan can la
nhitng doan thép hinh géan truc ti€p vao diu muit thira d& phan dudng ngudi di.

Lan can ciu BTCT c6 thé duoc han néi tir cdc thanh hodc tAm hodc 6ng thép
hoic cling c6 thé bing bé tong cot thép. Dudi day 1a mot so loai lan can hién nay
dang rat dugc wa chuong va stt dung rong rai trong cac cong trinh cau & Viét Nam.

Hinh 2.5a — Anh mot dang lan can trong thuc té

\ 4

|||||||

H

Hinh 2.5b — M¢ét dang lan can duoc s dung cho cdc cau ¢ do thi

||||||
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Hinh 2.5¢ — Cdu tao lan can dvuoc dung trong cau BTCT cé tay vin bdng 6ng thép
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Hinh 2.5d — Mot s6 dang lan can khdc duoc ding trong thuc té

2.2.2. Via hé - lé nguoi di bo

Cau tao via he trén cau 0-t0 rit da dang: 1dp ghép, dic bé tong tai chd, co
hoac khong c6 dai bao vé v.v.... Trén cdc cdu & mién Bic nudc ta hién nay thudng
c6 két cau via he 1ap ghép. Chiéu rong via he trén cdu dugc quy dinh 1a boi s6 cua
750 mm, tuy thudc vao luu luong nguoi di bo qua cdu. Kha nang thong qua cta
mot dai via he 14y 1a 1000 nguoi/gio. Nhu vay chiéu rong via he mot dai ké sat
dudng xe chay 14y 12 1000mm (bing 750mm + dai bao vé 250mm). O mot s6 cdu
mién ndi hodc ciu trén dudng dia phuong c6 it xe qua lai, cé thé thay via hé bang
mot dai bao vé rong 250mm.
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Hinh 2.6 — Cdu tao mot sé dang via hé trong thuc té

2.3. PO DOC, PHONG NUGC, THOAT NUGC TREN CAU
2.3.1. Do doc doc va dé doc ngang trén cdau

a). Bo doc doc va ngang trén cdu 6 t6

Viéc b6 tri do doc doc va ngang trén cAu nhdm muc dich thoat nuéc mat,
ngan khong cho nudc mat tham xudng két cau phan dudi.

Cau c6 bo tri d0 doc doc ngoai muc dich thodt nuéc mat ndé con mang y
nghia giam chiéu dai cdu, ha cao do mit cdu dén gan vdi cao do cua mat dat tu
nhién tai hai diu c4u, lam giam khdi lugng dat dap hai dau cau, tranh lam cac két
céu tudng chin, mé cdu qué cao. Do doc doc ciu khong duoc 16n hon 4% trudng
hop cdu trong thanh pho, tuyén dudng cao toc c6 thé lam cau véi do doc doc hai
chiéu tir 1%-3% c6 noi ti€p bang dudng cong ding véi ban kinh cong 3000-
120000m, tng véi toc do xe tir 80-120km/h, quy dinh vé do chénh doc doc giita
hai nhip ké nhau khong dugc 16n hon 1.5%-2% . Can chid y néu do doc doc qué 16n
c6 thé thay doi su 1am viéc clia cong trinh va gay ra khé khan cho xe chay, thi
cong, bao dudng cau.

Do doc ngang cdu gitdp cho cau thoat nugc mat tét, thuong do doc ngang
cau dugc thiét k€ tir 1.5%-2%. C6 thé tao doc ngang cau bang hai cach, hoic thay
déi bé day 16p vita dém, hoic thay doi cao do d4 ké goi theo phuong ngang cau.
Phan duong nguoi di trén cau thudng lam doc ngang tir 1%-1.5% vé phia tim cau.

b). B¢ doc doc va ngang trén cdu duong sdt

Mt ciu c6 mang dd dam phai c6 do doc doc va ngang dé thoat nudc, do
déc d6 khong nhd hon 3%.
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2.3.2. Lép phong nudc trén cdu

Véi nuéc mat khong cho phép tham nhap vao mat ciu, chay vao khu vuc
g0i cau va dinh két cau mo tru. V6i nuéc ngam khong cho phép nudc ngam trong
phan dat clia nén duong dau cdu ngdm vao tir sau md. Chinh vi vay trén mat cau va
mat sau mo phai diing 16p phong nuéc dé can trd nudc mit va nudc ngadm. Lép nay
che phti trén bé mat ctia bé tong 1am nhiém vu chong tham.

LGp phong nudc nay c6 thé st dung nhua dudng dun néng quét lén bé mat
16p bé tong hodc ding bao day tdm nhua dudng, hodc vai chong tham, ton mong. ..

2.3.3. Hé thong thodt nudc trén cdu

Qui dinh ctt 1m? bé mit c4u hitng nudc mua cla cdu thi phai twong ting véi
it nhat lcm? dién tich 16 thodt nuéc doi véi mat ciu 6td va 4cm? doi véi mit cdu
duong sit.

6ng thoat nuéc dugc bo tri phai dam bao cho nudc trén mat cau va nude
dong trong cac 16p thoat ra hét va dé don dep khi can thiét. Duong kinh ong tdi
thi€u biang 15cm. C6 thé bé tri cac 6ng thodt nudc doi xing timg doi mot qua truc
doc cdu hodc ¢6 thé bo tri xen k& theo truc doc cdu. Khoang cach giita cac 6ng xa
nhit 1a 15m.

Néu cau ¢6 do doc doc nho hon 2% thi ctir khoang tir 6 - 8m bo tri hai 6ng
thoét nudc doi dién nhau, doi xing qua truc doc ciu. Véi ciu c6 chiéu dai nho hon
50m va do doc doc 16n hon 2% thi & viing ¢6 lugng mua it ¢ thé khong can bo tri
ong thodt nudc va ¢6 bién phdp thodt nuéc sau md. Ciu c6 chiéu dai trén 50m do
déc doc 16n hon 2% thi cit 10 - 15m dat mot ong thoat nude.

Chu y khi bo tri ong thoat nuéc khong cho phép nudc thoat qua 6ng chay
xuong gay udt két cdu phan dudi, hoac giy udc két cau nhip ciu. Vi nhu vay sé
gay ra lam hu hong va hen ri két cau nhip cau, goi ciu, va cac bd phan md tru cau.
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Hinh 2.7a — Cdu tao 6ng thodt nudc trén cdu
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Hinh 2.7b — Anh 6ng thodt miéc trén cdu
2.4. KHE CO GIAN, BAN MAT CAU LIEN TUC NHIET VA GOI CAU

2.4.1. Khe co gidn
a). Khai niém chung
Khe co gidn bo tri trén cdu dam bao cho két cau nhip c6 thé chuyén vi tu do
du6i tac dung cua hoat tai, thay déi nhiét do, tir bién va co ngét cta bé tong. Hay
noi cach khac khe co gian c6 cic tdc dung sau:
e Dam béo chuyén vi doc truc dam.
¢ Dam bao chuyén vi xoay clia mit cat ngang dau nhip.
e Dam bao ém thuan cho xe chay tranh gay tiéng on.

e Ngan nuGc mat tran qua khe xudéng goi cau va két cdu mo tru
phia du6i.

Khe co gian phai dam bdo c¢6 do bén, dé dang ki€m tra, bao dudng va thay
theé.

Khe co gian dugc bd tri theo hudéng ngang cau, trong cau dam gian don
chiing dugc ba tri trén tat ca cdc mo tru, trong cdu dam mut thira ching dugc bo tri
tai vi tri khGp va trén md, trong cdu dam va khung lién tuc ching duogc bo tri trén
cac mo.

C6 rat nhiéu loai khe co gidn, c6 thé phan loai thanh khe co gian dung cho
céc chuyén vi nho, vira, I6n va rat 16n. Cic loai khe co gian hién nay déu chua c6
loai nao thuc su hoan thién.

b). Cdu tao mot s6 loai khe co gidn

bl. Khe co gian dung cho cdc chuyén vi nhd

® Khe co gidn ho: Loai khe co gidn nay dung cho chuyén vi nho tir
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lcm-2cm trong cdc cau nhip nho dudi 15m hoac phia dau dam
dat g6i co dinh chi ¢6 chuyén vi xoay. Hai ddu dam duoc dat thép
goc, dé tranh nuéc chay xuéng mo tru dat dai thodt nuée cao su.

Thép bdndugc chénsdn — - Ddicaosu
| P
o \ | —Thép hinh
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| l' i ——Thép neo

Hinh 2.8 — Cdu tao khe co gidn ho

® Khe co gian kin: Pham vi ap dung cta loai nay tuong tu nhu trén
truong hop khe co gidn hé va thuong dung nhat cho cac cau nhip
nho ¢6 tang phong nudc lién tuc con tang BT bao ho gian doan
qua khe. Khe ¢6 bo phan co gian bang dong thau hoac ton trang
kém. Loai nay hién nay it duogc 4p dung vi bd phan co gian

thuong bi hu hong.

Vra nhua dudng BT nhua

Tam ton

Hinh 2.9 — Cdu tao khe co gidn kin
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e Khe co gidn cao su chiu nén: Hién nay trong cau BTCT nhip
nho, cac chuyén vi nho thudng duoc 4p dung loai khe co giin cao
su chiu nén. TAm cao su dam bao chuyén vi ddu diam, chong tham
nuéc va dé thay thé. BE mat cao su duogc dat thdp hon Smm so véi
mat cdu dé tranh hu hong do xe cd. Lép phli mit cdu gidn doan
tai vi tri dat khe co gian.

Theép goc —,
G \ '\ —Cao suchiu neén

Cat thép chan sén \

Hinh 2.10 — Cdiu tao khe co gidn cao su chiu nén

e Khe co gidn cao su bdn thép: Loai khe nay duoc dp dung cho
céc chuyén vi tir 1.5cm- 2cm, twong ng vé6i céc cdu cé nhip tir
15m dén 30m. Khe ¢6 gian nay ciu tao gom mot khdi cao su co
céc ranh doc dé tang do bién dang, cdc ban thép cé chiéu day
6mm-8mm nam trong tdm cao su c6 tdc dung tang do cing chiu
nén va chiu uén cta tdm. Cac tdm cao su dugc ché tao cé kich
thude dai 1000mm, rong 260mm, day 50mm, duoc ghép dai bing
keo. Cac tdm cao su dugc dat qua khe hé gitta hai ddu dam va neo
vao ban BT mit ciu bang cdc bulong neo dat chim, duong kinh
20mm, céch nhau 300mm. Khe co gidn loai nay c6 tudi tho cao,
dé thay thé&, dam bao xe chay ém thuan.
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Hinh 2.11a — Cdu tao khe co gidn cao su bdan thép

Hinh 2.11b —Khe co gidn cao su ban thép

b2. Khe co gian dung cho cdc chuyén vi vita va lon

e Khe co gidn ban thép truot: Loai khe nay c6 thé dung cho cdc
chuyén vi dén 4-5cm. Cau tao khe gdm mot tdm thép day 10mm
— 20mm pht trén khe hé gitta hai ddu dam, mot dau tdm thép
duoc han vao mot thép goc va dau kia trugt tu do trén mat thép
goc doi dién. Cac thép géc duoc neo vao dau dadm nho cac thép
neo. DE tranh nudi 10 ri xudng goi cdu, dudi khi c6 dat méng
thodt nu6c bang cao su hodc thép hinh. Nhuoc diém cta khe co
gidn loai nay 12 mit cau xe chay khong biang phiang va giy tiéng
on khi xe qua lai cdc mat ti€p xic cta thép va dap vao nhau, vi
vay trong cac cau hién dai n6 rat duoc han ché sir dung.

Trang 40




GS.TS. Nguyén viét Trung Bai giang: Ldp du dn cong trinh xdy dung giao thong

Ban thép Bén thép truot Ban mat cau
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Hinh 2.12a —Khe co gidn bdn thép truot

Hinh 2.12b —Khe co gidn bdn thép truot

* Khe co gidn kiéu ring luoc hodc rang cuwa: Loai khe co giin
nay duoc ap dung cho cdc chuyén vi 16n khoang 10cm-15c¢m. Ciu
tao khe gom cdc ban thép dugc xen vao nhau. Nhuoc diém cua
loai khe nay 1a khi xe chay qua gay ti€ng on.
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Hinh 2.13 —Khe co gidn kiéu rdng lugc

b3. Khe co gian dung cho cdc chuyén vi rdt lon
V6i céc nhip c6 chiéu dai rat 16n ( 16n hon 80-100m), do dich chuyén c6 thé
lén dén 100-120cm, khi d6 nhitng khe co gian nay thuong c6 ciu tao rit phuc tap,
doi hoi ché tao, 1ap rdp chinh xdc va rat dat tién. Khe co gian thuong dugc sir dung
trong trudng hop nay 1a khe co gian ki€éu modul

Khe co gian moédun: Loai khe co gian nay dugc dp dung cho cac
chuyén vi khoang 80cm-120cm. & Viét Nam loai khe nay dugc 4p
dung & cac cau Phid Luong, cau My Thuan. Cau tao khe co gian
loai nay thuong bao gom c6: dam dd, dam doc hinh ray, géi truot,
10 xo0 truot, 10 xo kiém tra va cdc dai cao su. Cdc dam d& duoc dat
trong c4c hoc chira sin, vuot qua chiéu rong khe. Cic dam d& cé
thé truot hai ddu trén g6i truot theo phuong chuyén dong clia két
céu nhip. Trén dim d& c6 ban han sin dé diat dim doc hinh ray
(doc theo khe), tao thanh mang dam. Méi dam doc duoc han véi
mot dim d& dé khong ché khoang cach bén trong cua céac dam
doc nhu nhau va dam bao chiéu rong toan bo khe. Dau dam doc
c6 tao cac ngoam dé moéc cdc dai cao su kin nudc. Cac khe ho
gifta cdc ddm doc c6 chiéu rong giGi han 1a 80mm, dé dap tng
céc chuyén vi 16n hon, ngudi ta tao thanh céc xé ri.
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Hinh 2.14a — Cdu tao khe co gidn kiéu modul
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2.4.2. Ban mdt cdau lién tuc nhiét

Ban mat cau lién tuc nhiét thudong dugc thiét k€ & cdc ciu gian don nhiéu
nhip c6 mat cdu lién tuc véi nhau tao thanh két cau lién tuc nhiét do. Dudi tac dung
ctia cac luc doc va nhiét do két cau nhip lam viéc nhu dam lién tuc, dudi tac dung
clia tai trong thang ding két ciu nhip van 1am viéc nhu dim gian don. Ban mit ciu
lién tuc nhiét c6 uu diém 1a giam s6 lugng khe co gidn trén c4u, xe chay ém thuan,
giam bdt cong tac duy tu stra chita ciu, nang cao do bén cong trinh.

Kh&u do ban néi

15d 15d
é a, - d
Cot thép ban Lép dém dan hoi

Lo

o RON

Hinh 2.15 — Cdu tao bdn lién tuc nhiét

Ban mat cau lién tuc nhiét chiu tic dung cia momen udng va luc doc phat
sinh do:
e Goc xoay va chuyén vi thing ding cia tiét dién g6i ddm do tinh
tai phan 2 va hoat tai tac dung l1én két cau nhip lién tuc.
e Téac dung cua tinh tai phan 2 va hoat tai dat truc ti€p 1én ban.
e K&t ciu nhip chuyén vi do thay doi nhiét do.

e Téac dung cta luc ham.
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2.4.3. Goi cau

a). Khai niém chung

G0i cdu la bo phan lién két gitra két cau nhip bén trén véi két cdu phan dudi
nhu mo, tru cau. Goi ciu ¢6 nhiém vu truyén dp luc tap trung tir két cau nhip
xuéng mo tru ( gdm c6 phan luc thang diing va nim ngang), ddm bao cho dau két
céu nhip c6 thé quay hoic di dong tu do duéi tic dung clia hoat tai va nhiét do thay
doi.

b). Phdn loai goi cdu

Theo tinh chat 1am viéc c6 thé chia 1am 2 loai 1a g6i c6 dinh va g6i di dong.

e G6i ¢c6 dinh 1am nhiém vu truyén ap luc qua mot diém c6 dinh va
chi cho phép ddu két cau nhip c6 chuyén vi xoay.

e Goi di dong truyén dp luc qua mot diém va cho phép dau két cau
nhip vira ¢6 chuyén vi xoay vira ¢6 thé chuyén vi theo phuong doc
hoac ca phuong ngang cau.

c¢). Bo'tri goi cau
Theo phuong doc cau:
e DaGi v6i cdu gian don nhi€u nhip:
+ Thong thudng, trén moi tru ciu bo tri cdc gbi ¢ dinh cua
nhip nay va cdc goi di dong cua nhip kia, nhu vay tat ca cac
tru s€ ti€p nhan cac tai trong ngang theo phuong doc cau (luc
ham, luc gié...) nhu nhau va chi can céu tao mot loai khe co

gian.

O

Hinh 2.16 — BO'tri goi cdu trong cdu gidn don nhiéu nhip phuong doc cdu
+ Néu cdc tru cau cé chiéu cao chénh léch nhau nhiéu thi
khong nén b6 tri g6i ¢6 dinh trén cdc tru cé chiéu cao 16n dé
giam tai trong ngang theo phuong doc cau (luc ham...) tac
dung lén tru nay.
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Hinh 2.17 — B&'tri goi cdu trong cdu gidn don nhiéu nhip phuong doc
khi ¢6 tru cdu cao
+ D€ giam b6t s6 lugng khe co gidn c6 thé trén mot tru chi bo
tri goi di dong hoac chi bo tri goi ¢6 dinh, nhung khi dé céac
khe co gian trén cac tru chi dat goi di dong phai c6 cau tao
phiic tap hon dé dam bao chuyén vi 16n hon va cic tru ciu
ciing sé& chiu cédc luc ngang khong déu nhau.

Hinh 2.18 — BO'tri goi cdu trong cdu gian don nhiéu nhip phuong doc

cdu trong truong hop mudn giam bot so luong khe co gidn trén cdu
e Dai vGi cau dam lién tuc:

+ Goi ¢6 dinh thuong dugc bo tri & mot trong cac tru giita (tru
6 chiéu cao nho), trén cdc tru con lai bo tri goi di dong.
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Hinh 2.19 — Bo'tri goi cdu trong cdu lién tuc phuong doc cdu
+ Ciling ¢6 thé bo tri goi co dinh trén mot mo, khi d6 khe co
gidn trén ddu mo bén kia phai dim bao chuyén vi 16n hon.

Khe co gién phrc tap
e LS

Hinh 2.20 — Bo'tri goi cdu trong cdu lién tuc phuong doc cdu

e D3i v6i cau dam muit thira:
+ Goi c6 dinh va g6i di dong phai bo tri sao cho goi di dong
dat trén mut thira khong gay chuyén vi 16n.

O AN @) AN AN @)
= =

Hinh 2.21 — Bo'tri g6i cau trong cdu cé nhip deo
+ Doi khi trong cdu didm muit thira con bo tri g6i dé chuyén vi
do nhiét do trén toan chiéu dai nhip don vé mot phia, khi dé
dam deo bd tri goi c6 dinh & ca hai dau, con trong mot nhip
chinh dat goi c6 dinh trén mo, tit ca cac goi con lai cua nhip
chinh 1a g6i di dong. So d6 nay c6 wu diém la khong can dat
g6i di dong phtc tap trén dam deo va xe chay ém thuan hon.
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JAN @)

Hinh 2.22 — Mot dang bo'tri g6i cdu trong cdu cé nhip deo
thuong duoc sit dung trong thuc té

+ Néu chiéu dai mat thira 16n, trén tru bién cia dim nit thira
c6 thé phat sinh phan Iuc am. Khi dé trén cdc tru ndy can dat
g6i neo d chiu luc nhé.

Theo phuong ngang cau:

e DaGi vbi cau dan c¢6 2 dan chu:

+ Trén mot dan chi mot dau két cau nhip phai duoc lién két
c6 dinh bang goi c6 dinh dau kia dat g6i di dong. Dan thit hai
c6 mot dau dat goi di dong theo phuong ngang va dau kia dat
g06i di dong theo ca hai phuong.
Goi di ddng mot phucng GGi di dong hai phuong

i ~

-

G6i ¢c6 dinh G6i di ddng mét phuong
Hinh 2.23 — Mdt bang bo'tri go6i trong cdu dan ¢ hai dan chu
khi c6 sut dung goi di dong theo hai phuong
+ Tuy nhién, két ciu cla loai gbi cau di dong theo ca hai
phuong rat phiic tap nén nhiéu khi nguoi ta bo tri goi cau di
dong doc dat theo phuong duong chéo. Giai phdp nay dam
bado dau két ciu nhip c6 thé chuyén vi tu do khi nhiét do thay
d6i déu trén toan két ciu nhip. Goi di dong doc theo dudng
chéo khong cho phép diu két ciu nhip chuyén vi tu do hoan
toan khi két cau nhip bién dang do tai trong hodc bi nang

chi€u mot phia.
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G6i di dong moét phuong Goi di dong theo phuong chéo

-< 1= >
G6i c6 dinh G6i di ddng mét phuang
Hinh 2.24 — Mt bang bo'tri goi trong cdu dan ¢ hai dan chii
khi c6 sir dung go6i di dong theo phuong chéo
+ Trong cédc ciu ¢ chiéu rong khong 16n lam (< 12-15m)
bién dang do nhiét do thay déi theo phuong ngang cdu tuong
d6i nho nhu cdc cau dan gian don trén duong sat thi mot dau
két cdu nhip dat ca hai goi c6 dinh va dau kia dat 2 goi di
dong.

Gai ¢ dinh G6i di ddng mot phuong
<[>

- ~

~<

Gai ¢ dinh G6i di ddng mot phuong

Hinh 2.25 — Mdt bang bo'tri go6i trong cdu dan ¢ hai dan chu
trong truong hop chiéu réng cua cdau khong lon
e Dai v6i cau dam gian don chi ¢6 hai dam chu cach dat goi ciing
tuong tu nhu truong hop c6 hai dan chu nhu néi & trén. Trong
truong hop chiéu rong ciu 16n hon 15m, s6 lugng dam chu 16n
hon 2, cdc dam chu & gitta dugc lién két c6 dinh mot dau, con dau
kia dat goi di dong theo phuong doc.

Trang 49




GS.TS. Nguyén viét Trung Bai giang: Ldp du dn cong trinh xdy dung giao thong

G6i di ddng mét phuang > G6i di ddng hai phuong
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G6i ¢8 dinh > G&i di ddng mét phuong

> G6i di ddng moét phuang

A
ms)
\

G6i ¢6 dinh ~-<

ﬁ
o
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Goi di ddng mét phuong > Gai di dong hai phuong

A
o

-

Hinh 2.26 — Mdt bang bo'tri g6i trong cdu gidn don c¢é nhiéu dam, sit dung
201 di dong theo hai phuong

G6i di dong mét phuong /[‘@I G6i di déng theo phuong chéo
G6i c6 dinh — -~ G&i di ddng mét phuang

G6i ¢8 dinh — ~<—fH—> G6i di d6ng mét phuong
G6i di ddng mét phuong \& G6i di dong theo phuang chéo

Hinh 2.27 — Mdt bang bo'tri g6i trong cdu gidn don c¢6 nhiéu dam, sit dung
201 di dong theo phuong chéo

e DGi v6i cau ¢ két cau nhip lién tuc, khi chi€u rong cau khong
16n, chi can bo tri g6i dé dam bao chuyén vi theo phuong doc
céu, con khi chiéu rong ciu 16n can bo tri goi cdu dé dam bao cho
dau két cau nhip c6 thé chuyén vi theo ca phuong doc 1an phuong
ngang cau.
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G6i di dong theo phuong chéo

e S~y

G6i di ddng mét phuong

Géi di dong theo phuang chéo

~— —
- G6i ¢8 dinh -

.. ~ orco din — ..
o ~ = il " I
G6i di ddng mét phuong Géi di ddng mot phuong
— ~
. T — = . T
— P ~~
- G6i c6 dinh ~
— ~~

B

G6i di dong theo phuong chéo

Géi di ddng mot phuong

Hinh 2.28 — Mdr bang bo'tri goi trong cdu lién tuc

d). Cdu tao goi cdu:

C4u tao g6i cau phu thudc vao tri s6 dp luc truyén lén g6i, d6i véi goi di

dong con phu thuoc vao do chuyén dich ctia ddu két cau nhip. Chiéu dai nhip cang

16n, cdu tao goi cau can phai hoan chinh dé dam bdo chuyén vi va xoay tu do clia

dau két céu nhip.

CAu tao gobi cau dam BTCT:

Goi duoc lam tir cic ban dém dan hoi: Trong két ciu nhip cau
ban va ciu dam gian don nhip nho hon 9m d6i véi cAu dudng sat
va 12m doi v6i cau o0to ¢ thé dung cdc ban dém dan héi lam goi.
Gai tiép tuyén: Dugc dp dung cho céc nhip tir 9-18m ddi véi cau
duong sat, 12-18m do6i v6i cau duong 6 to. Cau tao gbi gébm hai
ban thép goi la cac thét goi. Tinh khdp clia goi duge dam bao
bing viéc ti€p xiic duong thang gifta mot mat phang va mot mat
tru. Thét trén 12 mot tam thép phing duoc han vao céc thanh thép
neo chon san trong dam BTCT. Thét dudi ¢c6 mot mat tiép xuc
hinh tru dugc lién két v6i bé ké goi bang bu long neo dit sin
trong bé tong. Cau tao gbi c6 dinh va di dong chi khac nhau &
chd: goi ¢ dinh c6 chot hodc vau dé ngin can chuyén vi ctia thét
trén doi v6i thét dudi. Goi di dong mot phuong c6 dat ban nep &
suon bén dé ngian khong cho thét trén chuyén vi theo phuong
ngang so v4i thét dudi.
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Hinh 2.29 — Cdu tao goi tiép tuyén
a- Géi di dong; b- Géi c6 dinh.

e (Go6i con lan BTCT, g6i thép han ¢ con lan cat vat, g6i con lan

tron: Céc loai goi nay duoc dp dung cho céc nhip c6 chiéu dai 16n
hon 18-20m. G6i con lan BTCT goém hai tdm thép bé mat hinh
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tru, & gitta 1a khoi BTCT, chiéu cao con lin h bang 1.5-2 lan
chiéu rong, loai g6i nay c6 thé chiu duoc phan luc 80T. G6i con
lan tron thuong dugc dung cho ciac nhip 20-40m véi duong kinh
con lan tr 12-20cm.
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Hinh 2.30 — Cdu tao goi con lan BTCT
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Hinh 2.31 — Cdiu tao goi con ldn cdt vdt va goi con ldn tron
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Goi cao su: Hién nay trong cau BTCT duong 6 to, gbi cao su
dugc dp dung rat rong rai do c¢6 nhiéu uu diém nhu: tiét kiém
thép, chiéu cao nho, ch€ tao va bao dudng don gian. Mot trong
nhitng uu diém ndi bat clia g6i cao su la giam chan dong giita cdc
mat ti€p cdc va cac goi ca hién dai hau nhu khong can bao dudng.
Hién nay & nudc ta dang st dung hai loai g6i cao su chinh do6 la:
G6i cao su phing va goi cao su hinh chau.
+ Goi cao su phang: Puogc 4p dung rong rdi cho cdc cdu 6td ¢
chiéu dai nhip dudi 30-40m, c6 cic chuyén vi khong 16n 0.5-
2.5m. G6i cao su c¢6 cdc ban thép day Smm nam gitta cac 16p
cao su. Cac ban thép ¢6 tac dung nhu cac cot thép ngan can va
tang do ciing clia gdi khi chiu phan luc thang ding. Nho tinh
chat dan héi clia cao su, tiét dién dam c6 thé chuyén vi truot
va chuyén vi xoay. G6i ¢6 thé chiu dugc tai trong ngang do
ham xe. G6i c6 dang hinh tron hoéc hinh chit nhat, ¢6 thé chiu
duoc tai trong thang ding tir 15 dén 200T. Hé s6 ma sét cla
g06i doi véi bé tong khoang 0.3.
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Hinh 2.32 — Cdiu tao goi cao su phang dang hinh vuong
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+ Go6i cao su hinh chau: Cau tao g6i gdbm mot tdm cao su hinh
tron dat trong mot bo phan bang thép ¢6 dang hinh chau.
Chuyén vi xoay cta ddu két cau nhip dugc dam béao bdi bien
dang cat dan héi cia tdm cao su. Nho c6 chau thép, tim cao
su ¢6 khoi lugng khong doi va khong bi nén duéi tai trong.
Trong goi di dong, chuyén vi trugt ciia goi do tdm teflon
PTFE (polytetra fluoroethylene) truot trén mat thép. TAm truot
teflon PTFE duoc dat trong khac 16m ctia ban thép. Trén mat
tdm truot PTFE 1a mot 14 thép 1am bang thép hgp kim, min
phang va khong 11, c6 chiéu day t6i da Imm. Ty Ié¢ dudng kinh
va chiéu day tdm cao su khong dugc vuot qua 8. TAm PTFE
¢6 chiéu day t6i thiéu 4mm va t6i da 8mm. Dé gai chi di dong
theo mot phuong, nguoi ta dat thém mot ban nep dan hudng.
Go6i c6 dinh c6 nap day & dudi va truyén tai trong truc tié€p
xuéng mo tru. Goi cao su hinh chau c6 wu diém Ia chiu tai
trong 16n, cho phép chuyén vi ngang 16n tir 5-15cm, hé s6 ma
sat nho hon 0.05, chiéu cao xay dung thdp, 1ap dat thuan tién
va stra chita don gian.

Ban trugt thép

Q L& thép hgp kim

bia PTFE

Vong cao su

. Tadm cao su
Chéu thép

Hinh 2.33a — Cdu tao goi cao su hinh chdu
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Hinh 2.33b — Cdu tao go6i cé bdn dém chong ma sdt bang teflon
CAu tao goi cau dam thép va dan thép:

e Goi ti€p tuyén: Dugc dp dung cho cac cau thép c¢6 nhip dudi 25m,

c6 cdu tao nhu da néi & phan goi tiép tuyén cho dam BTCT, goi
ti€p tuyén ndi chung c6 cau tao don gian, chiéu cao thip, nhung
hé s6 ma sat 16n (bang 0.5).

i

Trang 56




GS.TS. Nguyén viét Trung Bai giang: Ldp du dn cong trinh xdy dung giao thong

Goi di dong con lan, goi con quay: Khi nhip 16n hon 25m, phan
luc goi tir 70-80T dén 250-300T nén dung loai goi di dong con
lan, hé s6 ma st nho bing 0.05; dam bao chuyén vi tu do theo
phuong doc cau cua két cau nhip. Néu duong kinh con lan dudi
18-20cm thuong dung con lan tron, khi duong kinh 16n hon dung
con lan cét vat. G6i cd dinh khi d6 véin c6 thé dung goi tiép tuyén

hoac néu phan luc goi 16n dung go6i con quay.

Hinh 2.35 — Goi ¢6 dinh dang goi con quay
G6i ¢6 nhiéu con lan: Khi phan luc goi 16n hon 250-300T, st
dung goi di dong c6 2 hoac nhi€u con lan (s6 con lan khong nén
qua 4) v6i con quay c6 sudn cing. Cdc con lan dugc cét vat dé
giam kich thudc con quay. Puong kinh con lan khong nén nho
hon 150mm, chiéu day con lan cat vat bang A + 60mm, trong dé
A 12 toan bo chuyén vi cua dau két cau nhip do tat ca cdc yéu to.
Trong g6i ¢6 nhi€u con lan, cdc con lan can duoc lién két véi
nhau bing cdc thanh gidng & suon bén dé dam bao khong bi xé
dich doc va truot ngang nhung phai dé dang cho viéc lau chiii va
dugc dat trong hop bao vé dé tranh bui ban. Con quay cin phai ¢6
cac mép go, chot va thiét bi chong xo.
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cdau Thdng Long

Hinh 2.36 — Goi ¢6 nhiéu con ldan duoc sit dung &

2.5. NOI TIEP GIUA CAU VA PUONG

2.5.1. Noi tiép giita cau va duong o6to

Noi tiép giita cau va duong phai dam bao xe chay ém thuan, khong gay
xung kich 16n. Nhu vay cén tranh do cing thay déi dot ngot khi xe tir dudng vao
ciu, do d6 bién phép tang dan do cung tir dudng vao ciu la can thiét. C6 nhiéu giai
phdp giai quyét van dé nay, sau day la cac gial phap thuong dugc sur dung:

e DaGi vbi cac cau nhip nho, khi két cau nhip tua truc tiép 1én md
khong qua g6i cau thi tai ché ndi ti€p nén lam phan két cau nén
mat dudng cling dan ti€n vé phia cau, thuong nguoi ta rai mot 16p
c4t dém phia trén 16p d4 dam tang cudong. DE bao vé phin bé tong
ti€p xdc véi dat khoi bi xam thuc, phai quét 1én né mot vai 16p
nhua duong néng. Phan dém cat va da dam phai dam bao chiu luc
va thodt nudc tot.

e Khi chiéu dai két cau nhip 16n 12m va c6 go6i cdu, dau két cau
nhip dugc tua trén cdc mo nang hoac mo nhe c6 dat ban qua do.
Dong thoi ¢ nhitng cau dam hay cau khung thudc hé thong mat
thira, dudi tdc dung cia hoat tai, s& xudt hién c4c chuyén vi thang
ding & miit thira lam nén dudng dau cau bi pha hoai, khi d6 nén
dung ban qué do. Cau tao ban qua do gom nhiéu ban riéng I&,
kich thuéc méi ban rong tir 100-150cm, dai tir 200-300cm, day tir
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20-30cm, mot diu ban tua trén mat thira ctia két cdu nhip hoac
dau ké sau md, dau con lai duoc dat trén dam ké BTCT trong dat
nén dudng theo hudng ngang cau. Cic ban nay thuong dugc lam
bang BTCT va duoc dat v6i do doc 1a 1/10 vé phia nén duong, nd
dugc lién két véi két cau nhip hoac md cau thong qua cac chot
thép. Khe hd giita cdc ban qud do véi két cau nhip duge dé ddy
nhua duong.
(Hinh v€ minh hoa)

2.5.2. Noi tiépgiita cdu va duong trong cau duong sdt

Dé tau ra vao ciu dugc ém thuan khi thiét k& cao do ddy ray trén cau can
dua vao chiéu day ba lat dau cau. Trén cdu dung méng ba 14t thi nén duong hai dau
cau ciing phai dung ba lat da dam déi v6i nhitng cAu vinh ctru ¢6 khiu do 16n hon
10m bat ké nén dudng toan tuyén dung loai ba lat nao.

Thong thuong trong pham vi 30m & hai dau cau c6 ba lat day tir 45-50cm
con chiéu day ba 14t trong khu gian tir 30-50cm, dé chuyén ti€p gitta hai doan
dudng c6 chiéu day nén dudng khac nhau nén vudt déc 1% hoic danh céap. Tiép
giap cau va duong dung mo nang
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