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CHUONG 1:

PINH NGHIA

_ VE CAC CONG TRINHNHANTAO
TREN DPUONG (PUONG O TO va PUONG SAT




1.1. Pinh nghia:
+ Cau la céng trinh nhan tao dé cho dwong giao théng vwot
qua cac chwéng ngai vat nhuw:

- Séng sudi, khe nui, vuc sau.

- Vwot qua dwong pho, khu dan cw... (cau can, cau vwot)
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+Giao thdng la diéu kién tat yéu cho sw trao dbi hang
hoa, giao lwu van hoda gilra cac vung.

+Giao thong thuan lgi |4 tién dé cho sw phat trién




Cau Long bién dai 2291m xay
dwng nam 1902. Kinh phi 6.2
triéu Franc. Dwoc bao chi
nwéc ngoai moé ta

“ Cau to dep va trang lé nhw
mot con rong xanh bong bénh
trén mat nwéc”
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+Dac biét doi vai dia hinh & nwdc ta voi mot mang luoi
sdbng ngoi va kénh mwong day dac thi vai tro cua cac
codng trinh cau cong trong mang lwdi giao théng cang
dwoc nang cao.




1.3. Cac mon hoc co lien quan:

- Cac mén hoc chu yéu lién quan dén mén hoc thiét ké
cau:
+ Co hoc két cau.

+ Két cau bétong
+ Keét cau thep, go.
+ Co hoc dat, nén mong.

+ Thuy van, thuy lwc.

+ Phwong phap tinh toan.




2.CAC BQ PHAN VA KICH THU'G'C CO BAN
CUA CONG TRINH CAU

~ 2.1. Ket cau nhip:
-Két cau nhip bao gom :
- +Dam cau, ban mat cau,
+lan can tay vin,
+L& b hanh

-Két cau nhip ¢6 nhiém vu:
+ Vwot chwéng ngai vat.
+ Ké do mat cau




2.2. Tru cau: (& giira)

2.3. M6 cau: (& phia hai bo)

MO cau ciing c6 nhiém vu nhw tru, & =—e—— ——
ngoai ra né con coé tac dung chan

dat dau cau, chiu ap lwc cia dat
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va la vi tri chuyén tiép tir nén dwéorng S5

2.4. Mé dat hinh nén:
M6 dat hinh non c6 tac dung gia co,
chong x6a 1 mo.

2.5. Goi cau:

Goi cau dwoc bo tri trén dinh mo,
tru cau va thwong dat trén cac
da tang bang BTCT.




+ Mwc nwoc:
- MNCN

-MNTK
-MNTC
+Chiéu dai:
-Chiéu dai toan cau L: k/c tinh ttr hai dudi mod

- Chiéu dai toan nhip: | (chiéu dai cau tao dam)
- Khau d6 cau L= 21 1a bé rong mat thdang gam cau
tai MNCN
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+ Chiéu cao:

-Chiéu cao gam cau H: 1a khoang cach tir day két cau nhip
téi MNCN hay MNTT

-Chiéu cao cau H1: 1a khoang cach tir mat dwéng xe chay
déen MNTN.

+ Chiéu réng:
Phai dam bao du rong dé xe cd (lwu lwong xe), tau va ngwoi
di b6 di qua.

T: bé rong phan ngwei di




3.PHAN LOAI & CAC HE THONG CAU BTCT

3.1. Phan loai:

C6 nhiéu cach phan loai tuy theo nhirng tiéu chuan va
can €& khac nhau. Sau day la méot s6 phan loai théng dung:

3.1.1. Dwa vao chwéng ngai vat ma cau vwot qua:

www.peterianger.com




Cau vwot qua khe, vue
sau, thung ling..

QU THI e




Cau vwot qua cong trinh, khu dan cw, dwéng giao théng..
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*Cau go tai Purc










Cau bé tong, bé tong cot thép..




3.1.4. Dwa vao so do lam viéc:
3.1.5. Dwa vao hinh dang MCN cua két cau chiu luc
chinh:
Két cau nhip ban
Két cau nhip co swon
Két cau nhip mat cat hinh hdp

- Cau lap ghép.
- Cau d6 tai cho (toan khai).
- Cau ban lap gheép.




3.2. Cac hé thong cau bé tong cot thép:
3.2.1. Cau dam:

+Cau dam don gian

+Cau dam mut thua

+ Cau dam lién tuc.




3.2.1.1 Cau dam don gian:

+ Chiéu dai nhip <= 40 m (d:c biét thi <= 60-70m).
Tai cac goi chi ton tai phan luc thang ding.




+ Tiét dién mat cat ngang gom c6 cac dang sau:
*Dang Ban: Dung cho nhip ngan:
-Lnhip<=9m: BTCT thuong
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* Dang Dam: Dung cho nhip dai
. Bé tong cot thép thuong:
DPuong 0t6 [ =10 -22m
Puong sat [ = 8-16m
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. Bé tong cot thép ang suat trudc:
Puong 6to [ = 15-40m
Puong sat I = 16-33m
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* Uu diém cdu dam don gidn:
-Tinh toan thiét ké don gian,
-B0 tri cot thép deé dang.

-Thi cong dé tiéu chuan hoa, co giGi hoa san xuat
dé thi cong hon so véi cac loai cau khac,

dé 1ap ghép va cau lap thuan loi.

*Nhuoc diem cdu dim don gidn :

- Ton vat liéu (so voi so do khac) .




* Cau mut thura mot nhip:

oo ¥ o

* Cau mut thua co6 dam deo:

oo ¥ .




* Uu diém cdu dam mat thira:
Gia tri M tai gitta nhip giam di do ¢6 moé men goi
— vuot nhip 16n hon so v6i dam don gian.
V6i BTCT thuong 1, ¢6 thé dat dén 50-60m
V6i BTCT UST 1, ¢6 thé dat dén 150m.
Trong cau miut thua c6 dam deo c6 thé diéu chinh
ndi luc nho thay doi vi tri cua khép, hoac thay doi

doi trong o miut thira.

Do biéu do6 1am viéc chiu luc hop 1y . Tru c6 mot
hang g0i ¢ gitta — tru chiu nén ding tam.
*Nhuoc diem dam mut thira:

-Luc xung kich 16n (xe chay khong ém thuan)
— cau tao khép rat phire tap.
- B0 tri cot thép, cau tao van khuon kho khan.




3.2.1.3.Cau dam lién tuc:
+ Dang ¢6 chiéu cao dim khong thay doi:
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+ Dang ¢6 chiéu cao didm thay doi theo dudng cong:
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* Uu diém cau dam lién tuc:

-Kha nang vuot nhip cua dam lién tuc I6n hon nhiéu
so voi dam don gian.

. V6i BTCT thuong | = 30-60m

. V6i BTCT UST 1 = 60-300m

-Puong dan hoi lién tuc — xe chay ém thuan.

-Po cimg tot hon — do vong nho hon.

-Dang Kién tric, my quan dep — ting dung phu

hop voi cac cong trinh cau nhip l6n, cau trong do thi




* Nhuoc diém Cdu ddm lién tuc:
-So do két cau siéu tinh, do do rat nhay voi cac tac
dong cua nhirng yéu to sau:

. M6 tru bi Iin, nghién léch

. Qua trinh cang kéo cot thép ang suat trudc.
-Biéu do mo men c6 hai dau, do d6 phai bo tri cot
thép vé hai phia cua dam — phic tap cho thi cong.
-Ton nhiéu van khuén gian giao.

-Cong tac thi cong doi hoi trinh do ky thuat cao
va may moc hién dai.




3.2.1.4.Cau khung:
Cau khung thuwong duoc lam:
Cau vuot qua bai can, nat giao thong,

Cau tao dang bat ky cho phu hop yéu cau Kién truc
Cau Waxian (China)
Cau khung (vurgt qua duwong 6 t6 ) Lnhip =420 m

T

Cau khung - Dam
{ |

1




* Uu diém:

-Mo6 men tai cac vi tri trong két cau nhip nhin
chung la nho — tiét kiém vat liéu.
- Kha nang vuot nhip kha lén L >= 40m

* Nhuoc diém:
- Cau tao thi cong phirc tap.




3.2.1.5.Cau vom:

+ Phan loai theo so do:

. Yom 3 khop

. Yom 2 khop

. Yom khong khop

. Vom 1 nhip hoac vom nhiéu nhip.

+ Phan loai theo cao do mat duong xe chay:

. Cau vom c¢o
duong xe chay duoi g




. Cau vom c6 duong xe chay trén

Cau Ponte da
Amizade
(Brazil)
Lnhip =290 m

Cau vom c6 duong xe chay giua (két hop hai dang trén)

iR

Phwong an 1 (P/an chon) \ '
Cau CaiYuanba (China)
Lnhip =420 m




* Uu diém:

- Hinh thirc dep — tao vé my quan Kién truc.
-Tan dung kha nang chiu nén cua vat liéu
(Khi chon truc vom hop ly)

* Nhuoc diém:
- Co luc x0 ngang H — chi phu hop véi dia chat tot.
- Miii tén vong f I6n — chiéu cao kién truc hkt lon.

- Kho tiéu chuan hoa — it dung.




3.2.1.6.H¢ lién hop - hé treo ( cau treo):
. Cau treo dang Parabol.:

Cau Golden Gate (My)
Nhip chinh L =1280m
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-Nhip chinh bo tri
hai mat phang day
dang nhai quat
-Nhip bién ngan
hon bo tri hai day
neo




. Cau treo day vang song song:

Cau Rama hai nhip day vang
-Nhip chinh 300m b6 tri hai
mat phang day dang nhai quat
-Nhip bién ngan hon bo tri mot
mat phang day song song




Pdc diém lam viéc ciia cdu treo-cdu day:

Cac dang cau treo thuc chat 1a hé lién hop trong do
+Cac day vang chiu kéo
+Dam cirng chiu uon va nén

Ky luc vé vuot nhip cua cau day vang duoc thong keé

. Cau ST Nazaire - 1975 (Phap) 1 = 404m
. Cau Skarnsundet - 1991 (Nauy) 1 = 502m
. Cau Thuong Hai - 1993 (Trung Qudc) 1 = 602m

. Cau Tatara - 1999 (Nhat) 1 = 890m




* Uu diém:

- Kha nang vuot nhip rat lén.

- Két cau thanh manh, tao my quan kién tric rat dej
-Su dung vat liéu chiu kéo c6 cuong do rat cao,

va chiu luc rat Io6n — tié€t kiém vat liéu xay dung cau

-Su dung phu’O’ng_ phap lap ghép rat thuan loi




* Nhuoc diém:

-6on dinh theo phuong ngang cau kém, rat nhay cam
vOi cac tac tac dong cua gio bao va cac luc tac dung
c6 tinh chat chu ky.

Sw co sap Cau Tacoma
-My - Nam 1940 &

Tao dong luwc r)ghi@n
clru & phét trien ket
cau cau day




4.SO LUQC LICH SU PHAT TRIEN CONG TRINH CAU

Lich st phat trién cGa né ludn gan lién v&i sw phat trién
cua xa hoéi con ngudi.

+ Cau g0, da dwoc xay dwng tir thé ky 18 tré vé trwde nhin
chung thi loai cau nay vwot nhip nhd va chiu tai trong nhd.

Cau Gard bang da & Avion (France) Cau An Té bang da (China) dwoc
dwoc xay dwng nam 13 TCN xay dwng nam 605




+ Dén cuoi thé ky 18
da xuat hién cau
kim loai.
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Cau vom kim loai (gang) & Anh dau tién
tww nam 1776-1779

+ Khi cé yét lieu thép
dwoc ché tao xuit hién
cau gian thép

. Cau Firth of Forth ¢ Scotland xiy dung nim

1890 nhip 521m




-Vao nhirng nam 50 cia thé ky 19 ra doi vat lieu BTCT
do Monier tim ra. Nam 1875 Monier Iam cau BTCT dau tién
la cau vom dai 16m rong 4m danh cho ngwoi di b

Cau BTCT dau tién
do Monier (France)
thiét ké (1875-1877)
Ciau vom ban Lnhip =16m
rong 4m, dung cho nguwaoi di
bo




Nira sau thé ky 19 la giai doan phét trién nhanh nhat cac
Khoa hoc ky thuat: Ly thuyét CHKC, SBVL da thuc day
nganh cau phat trién.

-Khoang vao nam 1860 phat minh ra méng giéng chim
— giai quyét van dé xay dwng tru & vung nwd'c sau

Tom lai trong thé ky 19 da cd nhirng tién bo ro rét
vé ly luan, cau tao vé vat liéu cling nhw phuwong
phap xay dwng cau. Tao diéu kién cho sw phat trién
vwot bac vé ky thuat lam cau
& thé ky 20.




Cau Golden Gate dugc xay dung niim 1937 biic qua vinh
San Francisco , bang California Hoa Ky
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Cau AKASHI-KAKYO (NHAT BAN) ¢o nhip chinh L=1991m

[ N )

KV luc 16n nhit thé giéi hién nay, duge hoan thanh nim 1998

Kobe side 3, 911 Awajil side
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THE BRIDGE OVER THE STRAIT OF MESSINA
LONGITUDINAL SECTION

+382.60 +382.60
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GENERAL DATA

Length of the main span: 3,300 m

Length of side spans: 183x2m

Height of towers: 38260 m

Total width of the suspended deck: 60 m

Total cable length between anchorages: 5,300 m

Vertical clearance for navigation: 65 m in the central 600 m channel

(min. 50 m elsewhere)




Ny Stretto B
A di Messina

THE BRIDGE OVER THE STRAIT OF MESSINA
DECK CROSS SECTION

52.00

VARIABLE

Length of the suspended deck 3,666 m

Total width: 60 m

Total weight of steelwork: 66,500 t

Road sections: 2 running lanes + 1 emergency lane (each direction)

Railway sections 2 tracks

Service sections: 2 independent lanes for service vehicles and
pedestrians
Maximum theoretical traffic capacity: 6,000 vehicleslh; 200 trains/day




*Dw an Cau Gibraltar




*Dw an Cau Gibraltar
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*Dw an Cau Gibraltar )
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Lich sw phat trien cau @ Viét Nam
-Th&i phong kién: Cau go, da, gach... Dang dam don gian,
vom ban nguyét bat qua séng sudi nho.
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Chua Cau Héi An xay dwng vao thé ky 17, tru bang d4a va mat cau bang gé




-Thoi Phap thugc (khang chién chong Phap). Hinh thanh hé
thong dwong bj, duong sit trong ca nwéc:

Cau dam thép, gian thép nhw cau Long Bién nhip 130m
Cau Ham Rong nhip 160m.

Cau Long bién (Ha N6i) lam bang thép dwoc xay dwng vao nim 1902
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- Th&i ky ndm 1945 dén nay:

Cau Thang Long nhip lién tuc 112m c6 2 tang hoan thanh 1986
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M6t s6 hinh anh trong qua trinh thi céng Cau Séng Han-Pa Nang




Cau treo day vang My Thuan théng xe 21-5-2000 c6 cac
théng so6 ky thuat va quy mé nhw sau:
. Tong chieu dai 1535m, rong 24m.
(nhip chinh 150 + 350 + 150 m)
. Chiéu cao thap tru 120m.
. Tong so6 day cap treo 128.
. Chiéu dai cap 600m;

. Tong trong lwong cap 750 tan (treo)
: Dg} cao thong thuyén 37,5m.
. Tong chi phi dau tw 90 trieu USD uc




Thi cong Thap
Cau My Thuan




Kh&i céng Cau Can tho nhip chinh L= 500m dau nam 2004




Cau Bai Chay Cau — Quang Ninh. Cau mét mat phang day

So’ do nhip 215.5+435+215.5

_ 903000
35‘00({ _86000 129500 435000 129500 86000




Cau Bai Chay trong
qua trinh thi cong




Ngay théng xe dau tién
vwot song Luc Ngan

Y

Cau Bai Chay trong




Cau Bai Chay — Két cau siéu
manh, phu hop vé&i canh quan,
tao diem nhan ve kién tric cho

khu du lich Tuan Chau -
Quang Ninh




Cau Thuan Phwéc — Pa nang
Cau day vong hién dai dau tién cia Viét nam
So dé nhip chinh 124.36 + 405 + 124.36m
| ‘1

THAM GIA TU VAN !
CONG NGHE THI CONGES
CAU THUAN PHUOGC y

T.P. DA NANG.




