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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




PAI HOC PA NANG
TRUGNG DAI HOC BACH KHOA

CAU BE TONG COT THEP

Bien soan: GVC.ThS Lée Van Lac
Nguyén Duy Thao




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




BO TRf CHUNG CAU
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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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3.1.3. Dwra vao v
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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 géip khiic
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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.




CHUONG 2:

NHUNG VAN PE CO BAN TRONG
THIET KE VA THI CONG CAU.




2.1.CAC BUOGC TIEN HANH KHI THIET KE
CONG TRINH CAU

1. LAP DU AN (LAP LUAN CHUNG KINH TE KY THUAT)

-KHAO SAT, })IEU TRA SO BO

-NEN RO SU CAU THIET CUA VIEC PAU TU XAY DUNG CONG TRINH.

- HIEU QUA KINH TE PAT PUOC CUA VIEC XAY DUNG CONG TRINH.

- PE XUAT MOT PHUONG AN VUOT SONG.

-TINH GIA THANH KHAI TOAN (DU TOAN TONG QUAT) CUA CONG TRIN
— SO SANH CHON PHUONG AN TOI UU.

-KET LUAN VA KIEN NGHI CAC CAP CO THAM QUYEN PHE DUYET.

2. THIET KE KY THUAT:

- KHAO SAT PIA HINH XUNG QUANH CAU

- KHA() SAT DAI CHAT:

- THIET KE VA TINH TOAN TAT CA CAC BO PHAN CUA CONG TRINH CA
- LAP DU TOAN THIET KE.

3. THIET KE THI CONG:
- THIET KE KY THUAT THI CONG.
- TO CHUC THI CONG.




2.2, CAC QUY DINH VA TIEU CHUAN DUNG bk
THIET KE CAU

I. Kho cau:
- La phan tinh khong dam bao Xe ¢0 va nguoi di bo qua lai an toan.

/2B -B 1/2A-A

2 Ay 2 A
TY LE : 1/50 TY LE : 1/50
, 40, L& bo hanh (T) \ Phan xe chay (B/2) Phan xe chay (B/2) \ L& bo hanh (T) , 40

LAN CAN, TAY VIN |

- LOP BE TONG ATPAN DAY 5CM

- LGP BAO VE BANG BTCT DAY TB 5CM
- LOP PHONG NUGC DAY 1CM

- LOP MUI LUYEN DAY TRUNG BINH 5CM

MO PAT HINH NON




II. Kho gam cau:

1. Kho cau qua song:

-Pé dam bao cho tau bé qua lai duéi song duogc thuan loi, nguoi ta

- quy dinh mat cat ngang khoang khong duéi cau goi 1a kho gam cau.
- Kho gam cau phu thuéc vao tirng cap song, dugc lap thang bang tra

Ghi cha: Trong moi trweéng hop day két cau nhip cach MNCN >= 0.5m




2. Kho cau qua dudng:

-Doi voi cau vuot qua duong 6to cap I, IL, I1I thi :
+ H =5m.
+ B = chiéu rong duong bi vuot.
-Doi véi cau vuot qua duong dia phuong:
+B =6m
+ H = 4,5m
-Doi véi cau vuot qua duong tho so khac:
+ B =4m
+ H = 2,Sm.




II1.Tai trong va cac hé so tinh toan:
1. Tai trong co dinh:
+Tinh tai ban than : gl
+Tinh tai cac 16p mat cau, lan can tay vin :g2
2.Tai trong di dong: (Hoat tai)
2.1.Hoat tai 0 to:
*Poan xe H30:

Doc Cau

Ngang Cau
1.9

|




*Poan xe H18S:

*Poan xe H13; H10:

Doc Cau

o — o o — o —
— O — Ne) — O
| | | | \ |
6 10— .d—6 10 6—
Ngang Cau 0.5
1.9 1.1 1.9
\ \ \
Doc Cau
& 5 = 5 oz @ = &
\
4 8 4 4 4 4
Ngang Cau 0.5
1.7 1.1 1.7 '



r12 (T/m)

Doc Cau RERER!
2.2.Hoat tai xe xich; ' 5

xe dac biét:

Ngang Cau

*Xe xich XB60:

*Xe dac biét HK80:
Ngang Cau




2.3. Hoat tai theo 22TCN272-05:

Hoat tai xe 6t0 trén mat cau hay két cau phu tro duoc dat tén
14 HL-93 sé gom mot to hop cua:
+Xe tai thiét ké hoac xe 2 truc thiét ké, va Tai trong lan thiét ké
2.3.1 Xe tai thiét keé:

+ Cu ly giira 2 truc 145.000N phai
thay doi giira 4300 va 9000mm

dé gay ra ing luc 16n nhat.

4300 mm |4300 mm t&i 900mm

600 mm néi chung

> - 1800mm
300mm mut thira cua mat cau

Lan thiét ké 3600 mm




2.3.2 Xe hai truc:

+ Xe dac biét gom hai truc 110KN
+ Cu ly giira 2 truc cach nhau 1200mm

2.3.3 Tai trong lan:

+ Tai tron lan gom tai trong phan bo déu 9.3 N/mm xép theo
phuong doc cau. Theo phuong ngang cau, tai trong nay duoc
phan bo theo chiéu rong 3000mm. Tai trong lan phai xé dich
theo phuong ngang dé gay hiéu tng 16n nhat.




2.4.Hoat tai doan nguoi:
Cuong do doan nguoi gn = 300 ; 400 (kg/m?)

+Theo 22TCN272-05:

- Tai trong nguoi trén Cau 0 to

- P6i voi Cau chi danh cho nguoi di bo hoac xe dap:

- Khong tinh hé s6 xung kich IM doi véi tai trong
doan nguoi




3. Luc ly tam:

Chi tinh khi cau nam trén dwéng cong.

3.1. Cau 6t6:

- Lwe ly tam xem nhw phan bo déu nam ngang dat tai cao
do mat dwong cong thirc xac dinh nhw sau:

(~

> O.lS?khiR < 250m

> 40 = kh1 250m < R < 600m

y I.LR

Trong do:
P : Trong lwong 6td nang nhat trong doan xe.
: Trong lwong toan bo cac xe trong doan xe..
: Chiéu dai dah
- Khi R>600m thi bé qua anh hudng cua luc ly tam.
- Khi cau c6 nhéu lan xe thi lwc ly tdm phai tinh cho toan bd hoa
tai co xét dén hé so lan xe.




. Luc gio (W):

Gio6 thoi vao mét dién tich chan gio F sé lam phat sinh lwc
gid. Luc gioé phu thudc vao toc dd gié cua tirng vung khac
nhau. Cwong do giéo w va lwc gio W xac dinh nhw sau:

Tronq do:
Y =1.23 kg/m?3 : Ty trong cua khéng khi.
V: van toc cua gio.
g: gia toc trong trwérng.
K: Hé s6 phu thudc vao hinh dang cua két cau.

+ Gian rong kiéu dam: 2 gian ( K= 0.4)

3 gian ( K= 0.5)
+ KCN kiéu dac, tru dat, g6, mat cau xe chay : K=1
+ Lan can,tay vin:




Trong trwéng hop khdng cé so liéu quan trac thyec té,
cwong do gio co the lay gan dung theo quy trinh nhw sau:




5. Lwc ham: (lwc khéi déng)
5.1Cau 6to:

. Lwc ham T = 0.3P khi A < 25m.
. Lwc ham T = 0.6P khi 25m <=A <=50m
.Lwecham T =0.9P khi A > 50m

Trong do:
P: Trong lwong xe néng nhat trong doan xe.
Cau c6 nhiéu lan thi tinh cho tat ca cac lan va hé so lan.
Goi c6 dinh truyén 100% lwc ham xudng mo tru cau

Goi di ddng con lan truyén 25% lwec ham xuong mo tru cau




6. Lwc lac ngang: T,

Lwc lac ngang 6t6 coi nhw lwc phan bo déu, nam ngang tac
dung theo phwong ngang cau, dat & cao dd mat dwérng xe
chay, cwdng dd khéng phu thudc vao sbé lan xe.

Vé&i H10-H13:
T, =0.2 T/m

Voi H30

T, = 0.4T/m.

Vé&i HK80 xem nhuw Iwc tap trung:
T,,=5T

Vé&i HT60 Xem nhw Iwc tap trung:
T, ,=4T




7. Lwc va cham tau be:

- Tai trong nay dat vao gitra chiéu rong hay dai cia mo tru
& cao dé MNTT tinh toan, phu thudc vao tai trong toan phan
cua tau, xac dinh nhw sau:

Chu y: v&i mo tru cé bo tri hé thong chong va thi khéng xét tai trong nay




8. Lwc ma sat goi cau:
- Khi KCN chuyén vi dwéi tac dung cta nhiét do, ciing nhw
cua hoat tai. Trong goi cau sé xuat hién lwc ma sat. o 1a
lwe nam ngang, hwéng doc cau, truyén cho ca hai goi di
ddng va co dinh cé tri so la:

T=fN

N: phan lwc goi do tinh va hoat tai (khong xét 1+p)

f: hé s6 ma sat trong goi di dong.

f = 0.25 khi ma sat 1a ma sat lan (goi con lan...)

f = 0.5 khi ma sat la ma sat trwot (goi tiep tuyeén...)
* Chu y:

- Lwc ma sat coi nhw tac dung tai trung tam cta khép goi
c6 dinh ciing nhw dinh cta khép goi dwéi trong goi di dong.
- Lwc ma sat va lwc ham khong dwoc tinh dong th&i véi nha
trong ciing mét té hop khi tinh goéi cau, thwong dung tri s6
I&n hon trong hai loai trén dé tinh toan.




9. T6 hop tai trong:
Trong tinh toan ta phai chon td hop tai trong & trang thai
bat loii nhat c6 kha nang xay ra doi véi céng trinh.
- Ngwoi ta da phan ra lam 3 t6 hop:
+ T6 hop tai trong chinh: doi vé&i bé phan chiu lwe
chud yéu cua cau thi THC bao gom:
Trong lwong ban than
Hoat tai doan xe, ngwoi
Lwc xung kich, lwc ly tam, ap lwc dat...
+ T6 hop tai trong phu: 1a td hop cé xét thém:
Lwc ham xe, Iwc lac ngang, gio,
Lwc do thay déi nhiét do, co ngot tir bién.
+ To hop dat biét: 1a té hop cé xét dén cac lwc
Lwc ddng dat, lwc va
Lwc do thi cong




10.Cac hé so tinh toan:
10.1.Hé so6 vuot tai (hé so siéu tai): nt

Loai tai trong

Hé so

Trong luong ban than (trir cau go)

1.1;0.9

Tong luwong mit cau duong sat c6 da balat

1.3;0.9

Trong luong 16p mat cau 6té 6 phan xe chay va bé hanh

1.5;0.9

Trong luong két cau go

1.2;0.9

ap luc dat 1én mo tru

1.2;0.9

tac dung cua co ngot

1.0

Nghién lin mo tru

1.5;0.5

Tai trong gio: chinh, phu, dac biét

1.5;1.2;51

1
2
3
4
5
6
7
8
9

Luc va: TH phu, dac biét

1.1;0.8

dong dat (THdac biét)

1.0

Luc thi cong

1.3

Tai trong duong sat 0<A<50m

1.3-0.003A

Tai trong oto

1.4

Xe dac biét

1.1




10.2. Hé so6 xung Kkich (1+p):

+ doi voi cau bé tong trén duong 0td 6 dang hé dam hoac khung
hé so xung kich duoc lay nhu sau:

10.3. Hé so lan xe (Bo):

: Hé s6 1an xe, khi %1 >25m h¢ s0 1an xe phu thudc s6 1an xe m va lay theo bang sau:

m

B 09 08 07




CHUONG 3:

NGUYEN LY CAU TAO CHUNG

CONG TRINH CAU




3.1.50 DO TONG QUAT & CAC BQ PHAN CHUNG
CAU BE TONG COT THEP

Cac bé phan chinh bao gom :

+ Két cau thwong b
+ Ket cau ha bo

+ Ngoai ra con cé6 mé dat hinh
non va cac cong trinh dieu [ ke
chlnh dong nuéc nhw ke, gla <& -._ . "”ﬁ,}g

= r - A —

co ldong séng..
ﬁ" %

ﬂ'

% i e
o 2/ . .J ‘ir- gt - = ks




+ Két cau thwong bé:
*Dam cha, dam ngang (néu cé)
*Ban mat cau
*Cac I&p mat cau...

+ Két cau ha bd
*Mo ,tru cau
*Méng mo, tru cau

/2B -B 1/2A-A

2 A 2 A
TY LE : 1/50 TY LE : 1/50
) 40 ‘ Lé b6 hanh (T) ‘ Phan xe chay (B/2) Phan xe chay (B/2) ‘ Lé bd hanh (T) ‘ 40 .

LAN CAN, TAY VIN T | | | |

- LOP BE TONG ATPAN DAY 5CM

- LOFP BAO VE BANG BTCT DAY TB 5CM

- LOP PHONG NUOC DAY 1CM

- LOP MUI LUYEN DAY TRUNG BINH 5CM
1,5% 1,5%

MO DPAT HINH NON

?N

L - |
T Fasos 11 N

| | |
4] ] ] w




3.2.CAU TAO CAC LOP MAT CAU bUONG O TO

I. Tac dung cua CLMC:

- Truec tiép chiu tai trong banh xe ...

- Chiu tac dong truc ti€p cua cac yéu to6 nhu: gio mua..
- Chong mai mon cho dam bé tong.

-Bang phang, du do nham, chéng hao mon

-Co6 do dan hoi nhat dinh.

-Pam bao chong tham va thoat nuéc tot
—bo tri do doc ngang,

—16p chong tham P

- LOF BAO VE BANG BTCT DAY TB 5CM
- LOP PHONG NUGC DAY 1CM

96ng thOét nll’(/)’C trén Cﬁ\ - LOP MUI LUYEN DAY TRUNG BINH 5CM




Lép phu

Lép bao vé

Lop dem
Ban mat cau

l1l.Cau tao cac I&¥p mat cau:

1. Lép dém:

Co tac dung tao phang va do doc ngang cau

Dung vat liéu 1a hén hop vira xi mang, tao dé doc ngang
1 =1-2%

Bé day cua I&p dém phu thudc vao dé doc ngang va bé réng
clia cau.

- Trwérng hop ban mat cau da cé dd doc ngang, ta rai deu I&p
déem day 1-1,5cm.




Chong tham nwéc tir trén mat cau xuong két cau bén dwéi
c6 bé day thwérng 1a 01cm . Bitum
Giay dau
3. Lo'p bao veé: Bitum
Bao vé I&p phong nwéc
(thworng dung khi I&p trén 1a BTN)
-Cau tao I&p bao vé:
Dung lwéi thép dang 6 vuéng 5x5 cm hoac 10x10 cm.

Bé tdng M200 hoic cao hon, cé chiéu day tir 3-5 cm.

4. Lép phu: Ia I&p trén cung thwong dwoc dung trong hai
loai sau day:

- Bé tong nhwa day 5-7 cm (1 1&p), néu 2 I&p thi 1&p dwéi 4-
4.5 cm I&p trén 2-2.5 cm.

- Bé téng xi mang: day 6-8 cm, M300, luc nay I&p phu dat
trwe tiép 1én 1&p phong nwéc (bé 16p bao vé).




3.3.THOAT NU'O'C TREN CAU

-Trong qua trinh khai thac va st dung, dwéi tac dung cua:

~+Tai trong va Cac yeu khac ... xuat hién vét nirt trong
ket cau. >Nwéc mwa sé tham qua vét niet gay han gi cot thép

- giam tudi tho céng trinh.
==) Thoat nwérc tot trén cau la ting cwdng bao vé cho KCN

*

+ TAO PO DOC NGANG CAU VA DOC CAU

o id Y/, in %,
Loai ciu két cau cac 16p .
' mat cau trEmg L6n nhat trung binh Lo6n nhat
binh
Caunhé | BTNvaBTXM | 1020 | Theo T/c | 15-20 15-20
: Mat duong d4 cua

trung binh d3m 10-20 dudng 20 15-20

Cau I6n BTN va BTXM 10-20 30 15-20 15-20




+ Cach tinh toan bo tri thoat nwéc trén cau:

-Dé dam bao thoat nwéc: 1m?2 mat cau cé >=1cm? 6ng thoat
nwéc. Ngoai ra con phai can cr vao ché dd mwa cua tirng
ving. O nwéc ta thwong lay 2cm2/1m2.

- K[\oéng cach giira cac ong thoat nwéc Lspg<15m.

- Cau co id < 2% thi Lg,,<6 - 8m.

- Cau c6 id >= 2%; L3, <=50m thi c6 thé khéng can bo tri ong

- Cau c6 id >= 2%; Ly, >50m thi L, =10 - 15m

- Ong thoat nwéc c6 thé lam bang gang, chat déo (nhwaPVC),
hoidc bé tdong. Pwéng kinh trong nhé nhat 15cm, dau tho ra it
nhat 10cm.

- Ong thoat nwéc nén bo tri doi xirng.




3.4.KHE BIEN DANG TREN CAU

* Tac dung va cac yéu cau ky thuat cta khe bién dang:
+Bao dam sw bién dang tw do cho KCN do:
-Hoat tai va sw thay déi nhiét do gay ra.
+Tao bang phang cho mit cau, xe chay ém thuan, giam xung
kich va tranh thoat nwéc xuong mo tru cau.

+Khi chi c6 hai goi co dinh trén tru cau > cau tao khe noi nhé
va don gian (chi c6 goc xoay).

+Trwong hop c6 goi di dong thi phirc tap hon vicé ca
chuyeén vi thang do 6t6 va sw thay doi nhiét d6é gay ra.

+Khe bién dang thwé'ng dworc bo tri tai tiep giap giira:




* Cau tao khe bién dang dung ban thép:

Lép Bitum Lép phu

Lép phong nwéc

% 3 Lép bao vé

Ban thép day |-

-Loai nay c6 cau tao lién tuc qua khe bien dang

-Ban thép chong tham ngan nwéc khong tham xudng duwéi
khi c6 vét nuet trén bé mat I16p phu.

-Thwong dwoc ap dung khi Lnhip <= 15m




* Cau tao khe bien dang duing tam cao su:

KHE C& DARTAI TEY CHUTIET BULQOW CHOM BANLS
EXFANSEON IOTNT AT THB FIER DETAIL & OF BUERIBED BEOLTIL ) -

=

BOLT TOACATION FORERL A0
APy g [Pl = LUL LT |




Khe co gian bang tam cao su hién nay dang ap dung
pho bien do mot so wu diem sau:

-Kha nang chiu lwc tot.

-D6 dan hoi tot >xe chay ém thuan

-Ap dung cho cau c6 chiéu dai nhip I&n (L<100m)




3.5.LIEN KET CAU VA NEN PUONG PAU CAU

+ Nen dwérng dau cau tiep giap v&i cau cé doé cirng
khac dd cirng cla cau:

- gay xung kich khi xe chay vao cau

- pha hoai nén duéng va KCN (cuc bd tai vi tri tiep

giap).
=) DO vay phal chuyen tiep dé cteng tir nén

dwdng vao cau bang cach:

+ Dung cac bién phap chong lin cho mé dat.
+ Thay déi dan dé cirng tir nen dwéng vao cau:
-Ban giam tai
-Cap Phoi Pa Dam giam tai.




*Dung cap phoi da dam giam tai:

Bién phap nay thwéng chi ap dung doi véi cac loai

Cau nhé




*Dung ban giam tai (Ban qua dd):

Bién phap nay thwong ap dung doi véi cac loai cau
str dung mo nhe: nhw mo chan dé, mo lap ghép..




*Dung I&p cap phoi da dam hoac cudi soi:

Bién phap nay thwdng ap dung doi véi cac loai cau
str dung mo nang: nhw mo chir U




3.6.LE BO HANH VA LAN CAN
6.1.Lé bd hanh:

+La phan danh cho ngwei di bo qua lai trén cau. Do vay dé an
toan thong thwong dwoc lam cao hon mat dwong 20-40cm.
+Ngoai ra c6 thé Igi dung phan dwong ngwoi di bd dé bé tri
ong dan dién, nwérc, thong tin...

- Bé réng cua lé bd hanh (T) phai da réng va phu thudc vao
lwu lwong nguwei di bd.Beé rong T bdi s6 25cm va >=75cm
-Phai bang phang, thoat nwéc tot

-An toan va bén virng.

-C6 thé lap ghép hoac toan khoi
-So’ do lam viéc dang dam hodc cdéng-xon




*Le bd hanh dang toan khoi:

2

A
7

+Loai nay thwong ap dung cho cau do tai cho. Cau tao toan
khoi nén lam tang do ctrng tong thé cua két cau. Tuy nhién
thi cong phtrc tap va ton nhieu van khuon va da giao.

+Pé an toan da via thwérng lam bang bé téng Mac thap.




*Lé bd hanh dang lap ghép (ghé bd hanh):

+Loai nay thwéng ap dung cho cau lap ghép. Swon ting
cwong dwoc ,b6 tri ngay tai c6t lan can de tang cwong do
ctrng cho ghe b6 hanh.




*Le bd hanh dang lap ghép khi T>=2m :

%T\\\\\\\\\\\\

N\
=

O
Swon ting Cﬁ
cwong A




6.2.Lan can - tay vin:

- Lan can dé dam bao an toan cho ngwi di bé qua lai trén
cau va trang tri cho cau.

+ Yéu cau cau tao:

-Dep, bén chac, dé thi cong che tao

-C6 thé lam bang gang duc, thép, Inox, bé tong... c6 kich
thwore sau: 16x16; 18x18; 20x20...

1970X3k ‘ 1970X3k




Tuy nhién hién nay do sw phat trien nhanh chéng cua
cac phwong tién giao thong va nham khai thac triét dé
kha ning lwu théng trén cau, dwdng di dwoc cau tao
dong mtrc v&i phan xe chay va dwoc phan cach bang
vach son trang réng 20cm.

Luc nay lan can va tay vin ciing sé dwoc cau tao dic
biét dé chong lai lwc va cua xe ¢é khi cé sw co trén cau

Vach son

trang réng
20cm

NANNNN \N\NN\NN\NNN\NA Y




3.7. HE THONG CHIEU SANG TREN CAU
*Bo tri chieu sang theo phwong ngang cau

hd > B.cotang60°
hd > 0.6B

L L=2.hd.cotang120® 3.5hd >‘

Chu y: BDam bao d6 sang cua den theo quy dinh




CHUONG 4:

CAU BAN BE TONG COT THEP




4.1.DAC PIEM VA PHAN LOAI

1.1. Pic diem: , L e Qﬁ
-La cau phip nhé cé tiet dién ngang | B%. - ? 3.;
la mét tam hinh chir nhat hoic gan | " ESS /!
nhw hinh chir nhat Chu Ban BTOTL

(dang diic hoic rong).

+ Uu diém:

- Cau tao don gian, dé thi céng.

- Chiéu cao kién trac nhé, tiét kiém dat dap dau cau.
+ Nhwoc diem:

-Kha nang vwot nhip kém

WST (Bwong Hd chi Minh)

1.2. Pham vi str dung:

- Thwérng ap dung khi chiéu dai nhip

| =2-9m : ap dung cau ban BTCT.

| = 10-24m : ap dung cau ban BTCTUST




4.2.CAC SO DO CAU BAN

2.1. Loai mo nang:

Loai M6 roi Loai Mo lién

+ Wu diém: (so véi mo roi)

- on dinh chong lat, trwot tot hon so véi mo roi.

- Khoi lwong, kich thwéc nhé ( tiét kiém vat lidu.

- Thoat nwéc tot (dong séng cé6 dang mang).

+ Nhwoc diém: (so véi mo roi)

- Chiu luc phiic tap, cot thép nhiéu va bé tri khé khan.




2.2. Loai mé nhe: (rat pho bién)

1/2 CAU TOAN KHOI <™ 172 CAU LAP GHEP 1/2 CAU TOAN KHOI £ 12 CAU LAP GHEP
I

7% CHOT LIEN KET

c e T

Gia cd lohg séng ‘
‘ L

i
I |
N ﬁ THANH CHONG BTCT k N ‘ ‘

THANH CHONG BTCT

Mo chiu tii trong ngang do ap luc dat va lam viéc nhw mét
dam ké trén hai goi.
+Goi trén 1a KCN

+Goi dwéi l1a thanh chong.
- M6 c6 thé toan khai hoic lip ghép.




So’ do tinh cia hé:

-Hé 1am viéc nhw khung 4 khép. Pay 1a hé bién hinh, né on dinh
dwoc nho dat dip ¢ hai mo can bing.

Pé khir mé men M (do ap luc dat gay ra) ta dat chot léch tam .
+Chu y:

Pat dip sau mé phai dwoc dam ki cho két cau on dinh

Khi thi cong phai dip dat déu va déi xirng hai bén mé dé can
bing ap luc dat. cha y phai lip ban nhip réi méi dwoc lip dit.




2.3. Cau ban mit thura:

* Wu diém:

-Tiet kiém vat liéu hon so vé&i cau ban don gian

-Loai nay c6 thé ké dau dam trwc tiép I1én dat, khong phai xay
mo ( tranh dwoc ap lwec dat 1én mo ).

* Nhwore diém:

- Lwe xung kich & dau céng-xon I&n (pha hoai KCAD).




2.4. Cau ban lién tuc:

* Uu diém:

-Tiet kiém vat liéu hon so v&i cau ban don gian
-Khac phuc dwoc nhwoc diém ctia cau ban mut thiva
* Nhwore diém:

-Thi céng khé dinh hinh héa két cau

-Kha nang vwot nhip bi han ché. (L<50-60m)




4.3.CAU TAO MAT CAT NGANG CAU BAN

3.1. Cau ban toan khoi: co 2 loai:

TD Hinh chir nhat

TD dang mui luyén

+TD dang chir nhat ap dung khi khé cau nhé

+TD dang mui luyén ap dung khi khé cau réng




* Mot s6 yéu cau vé cau tao:

- COT THEP CAU TAO

| ¢OT THEP CHIU LUC

-Cét thép chiu lvc khéng nhé hon $10,thwong ¢14 - ¢16
(c6 thé $20).

-So6 thanh chiu luc /1m rong ban: 5-14/thanh.

-S6 thanh uon khéng can tinh: 1 thanh thing thi c¢é 1 thanh ub
lén,goc uon tir 30° — 45°

- Cot cau tao ¢8 - $10; dit cach khoing 20-25cm.




3.2. Cau ban lap ghép:

3.2.1. Uu va nhwoc diém:

+ wu diém: dé cdng xwéng héa; thi céng cau lip nhanh.
+ Nhwoc diém: Tinh toan khoi kém, maéi noi phirc tap.
3.2.2. C4c logi tiét dién:

3.2.2.1. Tiét di¢n dic:




3.2. Cau ban ban lip ghép:

Cau ban ban lap ghép gom hai phan:

+ Cau kién duc san: thwérng bo tri phia dwéi co tiet dién
HCN hodc chiv T ngwoc... bang BTCT hodac BTCT U'ST.

+ Phan do tai cho: bang BTCT thwdng & bén trén cé muc
dich lién két cac khoi lai véi nhau dé cung chiu tai trong
giai doan Il (hoat tai, tai trongd2...).

(Tiét dién hinh thanh theo hai giai doan)

* CAC DANG MAT CAT NGANG PHAN PUC SAN
3

1. Cot thép cudng do cao
2. Cot thép thudng
3. Cot thép chd lién két ngang




*Mot s6 dang cau ban ban lap ghép

Bé tong d6 tai cho
Bén lap ghép
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Van khuén dé bé tong sau ' '
Cot thép che lién két ngang
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* M6t s6 dang cau ban ban lap ghép

Bé tong do tai cho
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Cot thép doc moi noi
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* M6t s6 dang cau ban ban lap ghép

\\\\ \
.

\— Van khuén BTCT

Van khuén thép dé lai trong két cau
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Cot thép cworng do cao




3.3. Cau ban #ng suat trwéc:

Thwong ap dung cho L<=24m
-Dung cot thép soi roi $3-5, hoic dang tao 7 soi,
dwong kinh tao ¢12.7-15.2mm

-Thi cédng c6 thé toan khoi hoic lip ghép

-Kich thwée khoi lip ghép tuy thudc vao phwong tién
lao lip, théng thwong bé rong khoi lip ghép tir
90-105cm.

-Neo c6 thé hinh khuyén, hinh nén hoic neo OVM.




Wu diém:
-So vé&i dang BTCT thwdng loai cau ban BTCTUST
tiet kiem vat liéu hon rat nhieu:
+Bé tong giam dwoc 20-30%
+Cot thép thwong giam 2-3 lan.
-Trong lwo'ng ban than giam nhiéu, thi cdng cau lap

1/2 MAT CAT II-Il - 1/20

dé hon.

LUGI N2
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* Mot so kich thwée co ban cia khoi dam ban lap ghép:

Khéi lwong vat liéu cho 1 ban
. A aa Trong
K/c tim chiéu day lwong Iip

tru(m) ban(m) CTUST CTthuong B tong rép (T)
(m) (kg) (m’)

Nhip 1, (m)
(m)

5.6 6.05 0.3 83/69 130 1.24 3.1

8.6 9.05 0.45 117/110 189 R 5.6
11.4 12.05 0.6 180/158 283 3.4 8.5
14.4 15.05 0.6 301/285 345

17.4 18.05 0.75 410/396 465

*Chu y: Tir s6: dung tao 7 soi
Mau so: dung cot thép rovi.




Cau ban U'ST ap dung
phu hop cho cau
vwot trong dwong do
thi (do chiéu cao kién
trdac nho)




CHUONG 5

CAU DAM PON GIAN

BE TONG COT THEP THUONG.




5.1. KHAI NIEM CHUNG

1.1.Nguyén ly lam viéc:

Khi chiéu dai nhip L tanglén §

— st dung cau ban khong ﬁf& W/

hop ly nita, do khong phat huy ; m , | s,
Wis o st

hét kha nang lam viéc cua vat f"' g

licu — ton vat liéu — khong AR

kinh té — chuyén sang su

dung cau dam.

TD két cau dam

TD két cau ban -

7// IS\




*Cac dang tiét dién cua két cau dam:

-Duéi tac dung cua tai trong , sinh ra M

— tho6 dudi chiu kéo, tho trén chiu nén.

-Bo qua su chiu kéo cua bé tong, xem nhu cot thép chiu
Vi xem phan bé tong nay khong lam viéc nén bo bét dé
tiét Kiém vat liéu va giam nhe trong luong

— Tiét dién ngang ¢6 dang nhusau: I, T, 7,

1\
N_—N




+uu diém:

-Cau dam tiét kiém vat liéu hon nhiéu so véi cau ban.
-Trong luong ban than/1m dai nho hon — kha nang vuot
nhip 16n hon nhiéu so véi cau ban.

-Vé phuong dién chiu luc, bién dang ciing tot hon.

- Thuan tién cho ché tao, van chuyén, lao 1ap & cong xudng.




* Nhuoc diém:

-Bo6 tri cot thép tuong doi day va chat — do bé tong kho,
dé bi ro bé mat — .giam tuoi tho cua két cau.

- Van chuyén lao lap dé bi mat on dinh.

- Chiéu cao kién triac 16n.

-Ton vat liéu hon so v6i cau dam BTCTUST

2. Pham vi ap dung:
-Cau dam don gian BTCT thuong duoc st dung trong cac
cau c¢6 nhiéu nhip:

L=7.5 - 20m : thuong dung BTCT thuong




5.2. CAU DAM PON GIAN TOAN KHOI
I. Pham vi su dung :
- Thuong ap dung v6i BTCT thuong, nhip L<=22m

I1. Uu va nhuoc diém cua dam toan khoi:

+ Uu diém:

-C6 do ciing tot do chiing tao thanh mét khoi; truyeén luc
ngang tot.

- Ky thuat thi cong khong yéu cau cao lam.

-C6 thé st dung vat liéu dia phuong.

+ Nhuoc diém:

- Thi cong doi hoi gian giao, van khuon.

-Thoi gian thi cong lau > Tién do thi cong cham.

-Phu thuoc nhiéu vao diéu kién tu nhién moi truong.




II. Cau tao ban mat cau:

Hé dam phurc tap
chi ap dung khi:

+Khoang cach gira

hai dam chi 5-6m

Ban mat cau

\_rhb

HE DAM PHUC TAP
Dam doc phu

Dam chu

\

Dam chu

\ Dam ngang

J

Dam doc phu

12




Hé dam don
gian chi ap
dung khi:

+Khoang cach
glra hai dam
chu 2-3m

HE DAM DON GIAN

Ban mat cau

. \ il
|
- N
\ Dam ngang| |\ pDim chd
Dimchit A~ Dimchd A 1

Dam chu

.\ Dam ngang

12

N\ lD:?lm chu




* Cac yéu cau ve cau tao cua ban mat cau:
hb >= 10cm

hb >=1/30 lb: ban ké 4 canh
- Chiéu day 16p bé tong bao vé >=2cm.
- Cot thép chiu luc trong ban mat cau >=10mm

- So luong cot thép /1m rong cua ban 5-14 thanh

-Cot phan bo (cot cau tao) duoc lay tir 15-20% cot
thép chiu luc

- Khi bo tri luéi cot thép han , khong can uén xién




-Doi véi ban ké 4 canh, thuong chia lam 3 dai bo tri cot
thép:

+Hai dai ngoai moi dai lay rong 1/4 canh ngin.
+Trong cac dai bién, cot thép duoc bo tri

cot thép >= 20cm va >= 2hb.

N\ <4 /L /L /L /L L L LSS LS

i,

Khu vwec cho phép giam
50% lwong thép tinh
toan

Khu vuec bo tri 100%
thép tinh toan

;nhung K/c cac

d

I
b/4

7
////////

S 7 7777 7777

NN N N\

NN N N N N\

a/4




II1. Dam chu:
-La bo phan chiu luc chinh cua két cau, so luong dam chu
chon phu thudc vao kho cau, thuong la tir 2-6 dam

Dam doc phu

5-6m > kS —
(dam ngang tinh toan) : I I " II

DAam ngang

-Néu dam chu canh nhau
— chi co dam ngang. LEEZERN TR QY Dim chi

- Chiéu cao dam chu:

- Bé rong suwon dam : b >=8cm : dam lap ghép
b >= 12cm: dam toan khoi




Bé rong swdn dam con xac dinh theo cac diéu kién sau:

1 1
b=(=+>)h
57

: Swon cot thép dang khung

+Theo diéu kién chiu cat:

B6 tri dang khung:
Co>=20; 5cm

m=3-5cm

Bo tri dang révi:

Co’ >=®; 3cm




- DPwérng kinh thép lwec ©>16 (cau nhé); ®>20 (cau trung)
- V&i thép Al (CT3: tron, tron) 2 dau udn méc cau.
- V&i thép All (CT5: ¢c6 g&) uon méc vudng.
- Cot thép chiu lwc dang khung han:
. Chiéu cao ctia chong cot thép H dang khung:
H <= 0.2h,_ : khi hdc < 1m

H <= 0.15hdc: khi hdc >=1m
. S0 lwong thanh cot thép trong khung han >=5
thi phai bo tri thanh dém c6 L>= 6

- Cot thép chiu lwc & dang réi thi:

Bo tri 2 day khi hdc <= 1m

Bo tri 3-4 day khi hdc > 1m
- Pé tan dung c6 thé uon cot thép chiu kéo & dwéi l1én dé
chiu cat.




- Cot dai ®=8-10, khoang cach giira cac cot dai dworc
tinh toan nhwng <= 50cm va cang gan goi thi cang bée lai.

- Cac thanh thép chiu luwc kéo nam & cac goéc cua dam
phai dwoc kéo den hét dam va bé thang Ién. S6 Iwong
cot chu kéo vao goi >= 20% va >=2 thanh.

- Méi noi gitra cac thanh cot thép, tot nhat 1a moi noi han
dién tiep xtc bang phwong phap néng chay.

-Trong phan dau dam, cot thép dwoc uon vé&i cac goc
459, 90° theo cung tron va cé ban kinh uon >=3d.

- Trong pham vi goi twa bo tri lwéi cot thép ©=10-12;
kich thwéc mat 6 lwéi: 10x10, 10x15, 15x15.




Cot xién phu

N T T L T T ]
!{H\k I\ | | T

|
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Cét dai

Cétchiulwc  Cot gia (cot doc)




IV. Dam ngang:
-Dam ngang co tac dung:

Nhwng thi cdng phirc tap. khé tiéu chuan héa va san
xuat 2> Xu hwong chung la it s dung dam ngang

(chi bo tri theo cau tao gébm 3 dam ngang cho mét nhip -
-Chiéu cao dam ngang:

-Bé day dam ngang:
+ b = 20cm: Do tai choé (co khi b = 40cm)
+ b = 15cm: Lap ghép
- Khdang céch gitra cac dam ngang: 4-6m (tinh toan)




-Khi khoang cach dam chua: dt— Lban 71— hb 1

-Dé | hban — dung dam doc phu.

-S0 lwong dam doc € d; va dwoc bo tri xen ké vao
giira cac dam chu.

- Thworng it dam chu 1a kinh té — thi céng don gian
nhwng chiéu cao kién truc I&n.

- Chi bo tri dam doc phu khi c6 dam ngang tinh toan
hddp = (0.3 — 0.5) hdc
bddp =15-20 cm




3.DAM BTCT DON GiAN LéP (';HE’P & BAN LAP GI-!E P
|.Wu va nhwore diem cua ket cau lap ghép(so voi ket
cau toan khoi)

+Che tao, san xuat dam & nha may— dam bao chat
lwong bé tong tot hon so véi do tai ché — kha
nang co gi®i héa cao, dé san xuat hang loat.

+Tiet kiém vat liéu, thi cédng nhanh, van khuén dwoc
str dung nhiéu lan, lap rap cau cé thée khéng cau
gian giao — gia thanh nho hon so véi tai do cho.

- Tinh lam viec khong gian kem hon . '
- Thi cong doi h6i’thiét bi lao lap phuc tap (khac phuc
bang CK ban lap ghép)




Il. Cac Yéu cau chung khi phan khoi lap ghép:
- Trong lwong khoi lap ghép phu hop véi phwong
tién van chuuyeén, lao lap va phwong phap thi cong.

lll. Cac phwong phap Phan khoi:

Co 3 phwong phap phan cac khoi lap ghép
- Phan khoi theo chiéu doc.
- Phan khoi theo chiéu ngang.
- Phan khoi theo chiéu doc, ngang.




1.Phan khoi theo chiéu doc:

Mdi ndi BT dé sau

SNNNNZ7
.
N\
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Dam | ;\\\

lap ghép

NN

S

Dam Chir N 1ap ghép




Dam chir I1 lap ghép \
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+SX hang loat |
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Trong lwong khoi 1ap Ion

, Dam | 1ap ghép
—thi céng phai c6 thiét bi chuyén dung

Vi du: Ld=20m—P=30T; Ld=40m—P=80T




2.Phan khoi theo chiéu ngang:

Theo chiéu doc cau KCN duoc chia thanh nhiéu doan
nho, khi thi cdng dwoc lap rap lai v&i nhau

K1

K3 K2

- —
K2 K3

\
Vi tri neo cap/CbC p .
lién két khéi dam S i (200

” - y & Vn A

dac sau vao khoi cang doc cau

dam duc tredc ’ L
/YCac khoi dam

/ 1\

K1




*Uu diem:

+Trong lwong khoi lap

10-30c¢

ghép nho

Keo Epoxy gitra hai

khe noi
+S6 moi ndi thi nhiéu B C—
+M&i ndi bd tri vao vi tri 5t > N
chiu lwc chi yéu. i

S
— Dé khac phuc ap dung /

Keo Epoxy giira hai
khe noi

K&t cau ban lap ghép




CHUONG 6

CAU DAM PON GIAN

BE TONG COT THEP UNG SUAT TRUGC




6.1. KHAI NiEM CHUNG VE KET CAU

l. Ban chat cua két cau BTCTU'ST:

-K/c BTCT thwong la bi niret khi khai thac. Theo kinh
nghiém cho thay khi bé téng bi bién dang twong doi
£ =(0.15-0.2)mm/1m dai —Bé téng nurt.

-Luc dé trng suat trwéc trong cot thép van rat nhé:

o, =¢,E, =¢.E, =210-300(kg/cm?)

-Bé réng khe nirt dwore xac dinh theo cdng thirc:

a =y.o,l [E,

-Khi 0,7 — a,} — bé réng khe nirt mé réng — cot

thép bi an moén — phéa hoai céng trinh — han cheé st

dung vat liéu cwérng dd cao trong dam BTCT thwéng
dé khong ché bé rong




M;
N,

b

Do cot thép CDC
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Il. Pu nhwoc diem va pham vi ap dung:

- S dung vat liéu cworng do cao — giam dwosc kich
thwée va trong lwong ba than — vwot nhip Ion.

Lwong cot thép giam trung binh = 30%
-Khong ché dwoc khe nirt, bao vé cot thép — ting
tudi tho céng trinh

-Chiju cac tai trong trung phuc, déng, chiu méi tot
ho'n so v&i bé tong thwong.

2. Nhwoc diém:

-Ché tao phtrc tap do doi héi phai neo,kich...

3. Pham vi ap dung:

- Str dung réng rai céng trinh cau va cac cong trinh
khac.




6.2.CAC PHUONG PHAP CHE TAO DAM BTCT UST
|. Phwong phép cang trude khi dd bé téng: (phwong
phap cang trwoc)
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Neo vao bé

- Ludn va mac cot thép U'ST vao bé va kich neo vao bé.
- Dung kich dé cabg cot thép dat dén Iwc cang trudec.

- Lap dat cac cot thép thuwong.

- PO bé téng dam va bao dwdng bé tong.




Sau khi duc dé}m va bé tong da déng crng — xa kich —
lc nen truyen Ién bé tong nho Iwc dinh bam gilra cot
thép va bé téng va tai vi tri neo & dau cot thép.

a.Bé cob dinh:
Thwong s dung trong cdng xwdng, nha may ché tao
dam.

b. Bé di dong:
Puwoc dat trén cac dwdng ray di chuyén dén cac day
chuyén san xuat : van khuén — lap dat cot thép — doé
bé tdng — say hap... Puwoc st dung trong cac nha
may c6 nang suat cao.




5. Wu va nhwoc diém:

- Lwe dinh bam gitra cot thép U'ST va bé tong tot — dadm
bao cho céng trinh chiu lwc gan nhw BTCT hon.

- Cang kéo don gian va kéo cot thép mét 1an — han ché
tdi da sw mat mat &ng suat do nén dan hoi.

- San xuat hang loat v&i chat lwong dwoc ddm bao.

- anh hwdng do co ngot va tir bién Ién — gidm &¥ng suat
cang trwdc trong bé tong.

- Xay dwng bé cang cot thép rat ton kém

- Kich thuée clia két cau bi han ché bdi bé cang.




Il. Phwong phap cang sau khi d6 bé téng: (PP cang sau)

Neo ngoai Ranh luon cot thép

- Lap dwng van khuén, cot thép thwong.

- Tao ranh (cac 6ng gen) dé dat cac bé cot thép U'ST

- Khi bé téng déng cirng (A0 cwdrng d0) — ludn bd cot
thép cwdng dd cao — dung kich cang cot thép dat lwc
cang trwdc — neo lai — xa kich — trong bé tong sé
xuat hién lwc nén truéece.

- Cat cot thép, bom vira vao ranh cot thép dé lién két cot
thép v&i bé tong dam.




3. Wu - nhuvoc diém:

-Khéng can bé cang dat tién — s dung hiéu qua voi
moi két cau nhip: I&n va nhd; toan khoi va lap ghép.
-Dac biét cho phép st dung nhirng két cau tién bd nhw
lap hodc duc tirng dot gan lai véi nhau (cdng nghé thi

cdng hang).

- Cong tac cang keo va neo phtrc tap hon.
- Lwe dinh bam gitra c6t thép va bé tong kem hon
so V&I phwong phap cang trwoc.




6.3: CAU TAO NEO — KICH - COT THEP CBC

1. Doi v&i phwong phap cang trudc:
-C0 cac hinh thire nhw sau:

+Cot thép thanh

+Cot thép soi dang rdi hoac tao
-Céc loai nay dung cho két cau cau ban, dam dac, ban
rong (loai co cot thép day dan); L, < 20m, lwc cang
trwédc nho.
-khodng céach tinh khdng lay nhw sau:

21cm,D : soi
>3cm,1.5@ : than, tao




2. Boi voi phwong phap cang sau:
Chu yéu thuwdng dung loai bo cot thép

47
27y

>

7,




1. Loal cang trwoc:
- Dung cac loai neo ngam trong bé tong, co cac loai hinh
thire sau: 2d  4d
|

V77722 | @
V2770277

Neo cal

Neo hinh khuyén
g'>:2d

Thép hinh khuyén Neo chi dung voi
fﬁi‘\(v Thép CBC lwc cang nho —

| W dam c6 cot thép
N\ = day dan.




+ Neo qua tram:

—
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Kich thwéc neo

Loai b6 (soi
®5)

32

D(mm)

L(mm)




Neo hinh con
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Kich Fresinet:

©
&\%&\

1 : Xi lanh di dong
2 : Xi lanh ¢c6 dinh

MUUMUINNN \\ X
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N

BT lap dau neo

/=
v J

4 : Khe bom dau

5: Neo, dém neo hinh c6

3 : Pit-tdng déng 16i neo6: Cot thép cwérng dod cac




Khi Iwc cang cua bé tdng dén 100 tan — Neo coc

Cot thép CD
Cé dau udn
cong\ngam

vao bg tong
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1: Bé tédng Mac 500-700 5: Vo neo 8: Than kich
2: Dai thép tron 6: Khung kéo 9: Pit-tébng kéo

4: Vong thép dém 7: Chan chong




6.4: CAU TAO DAM BTCT UST TREN BUONG OTO
|.Phan loai:

II. Nguyén Iy cau tao:
1.Mat cat ngang:

Dam T lap ghép == Dam | ban lap ghép




Tiét dién gitra nhip Tiet dién dau dam
b

1

b,=b+2(8+10)cm
=36+40cm
=(60-62)cm

(1+1,5)h

s

+Thong thwong ta chon céc kich thuwdc toi thiéu nhung
phai du dé bo tri cot thép va cac yéu cau cau tao.




2. Cac kich thwdc co ban:
a. Ban mat cau: giong nhuw bé téng thuwdng

+ Swon dam: , s
b 2 12cm: doi véi két cau qé tai ché.
b> 8cm: dbi v&i két cau lap ghép.

+ Chiéu cao dam chu:

h = (1/15 + 1/20)L
+ K/cach gitra cac dam cha d phu thudc vao khd cau,
loai dam. Chon trén co s& so sanh tinh tdéan diéu kién
kinh té gitra dam va ban
+Theo kinh nghiém vé&i loai dam chir T 1ap ghép d= 1.6
dén 2.5m




*M6t sb kich thwdc dinh hinh cau dam

Chiéu dai k/c tim
toanbo |/ tru

(m) (m)

12

15

18

24




3. BO tri cot thép rng suat trude:

+ Doi v&i loai nhip nhd: L < 20m
. SO b6 udn xién chiém (1/4+1/5) tbng sb bo.

+ Nhip Ion hon:
. SO bd udn xién chiém 1/3 tong s6 bo.
. Uobn tai 2 vi tri cach dau dam 0.3l hoac 0,4|




R2=4+(1+2)m
R3=4+(2+4)m

(0,15+0,4)l

- Céac bo cot thép dwoc udn cong va chiém 30+40 %
tdng sO bd. Cac diém udn nén bd tri so le tir (0.3+0.4)L
- Cac b6 dwoc udn 1&n trén nén co cung mat phang doi
x(rng vOi truc cua tiét dién dam.

- Ban kinh u,c‘m cong = 4m; cac bd ké hau lay sai khac
nhau t 1 dén 2m va lay tang dan tw dwai 1én.




c. Cac quy dinh vé cach bo tri cot thép ng suat trudc:

Cot thép bo tri dang Cot thép bo tri dang
sQi roi (day dan) tao, cum

}>:50m va @




d.Cot thép thwdng trong dam BTCT U'ST

-Dam dung bd, tao cot thép:
D=8;
245,,<20cm: khi b<20cm,
a45,<1.9b: khi b>20cm
-Trong doan dau dam (<1/2h):
a4,,<10cm va ©0210.
-Cot doc & swon dam la cot g @8+10, a=15 + 20cm

- Cot thép & bau dam lién két thanh khung.
Ngoai ra con phai bd tri cac lwdi thép chju ng suat cuc
bd & vi tri neo cot thép cwdng dd cao va vi tri ké gbi cau.




Cét thép chiju Iyc cia BMC mét thép cau tao ciia BMC

Cot dai Cét doc swérn dam

| J




1. Cac hé thong bot tri UST trong dam don gién:

Cang cot thép — lwc nén N va M; = Nt*e
Tai thé duwdi va trén xuat hién cac rng suat:




* Nhan xet:

- Cot thép CBC bb tri thang — tai gbi sé& khéng tranh
khoi viéc xuat hién cac ng suat kéo — b0 tri cot thép
cang trwdc & bén trén tlr 15+20 % cot thép & bién dudi.
—Phwong phap nay khdng cd loi: ton vat liéu, khéng
tdng dwoc kha nang chiu cat cla tiét dién.




- Khi kéo cong cot thép CDC— néi lwc trong dam:

. Lwc cat : Q = N+. sina,

. Momen : M = N-.e,

Tao e, va a, ho’p Iy — My co thé triét tiéu M., trong 9AY ra
- Tri s6 cla Iuc cat truyén 1én bé téng:
Q = Qu trong - Nt* Sina, — Q giam
Phwo’ng phap nay hcyp ly hon phwong phap bo tri cot
thép thang.




Két hop ca hai phuong phép trén — bo tri cot thép
dang gay khuc (ap dung cho két cau cang trwoc)

Neo chuyén hwéng cot thép

2




CHUONG 7

MO & TRU CAU




7.1. KHAI NiEM CHUNG VE MO & TRU CAU

-Ké d& két cau nhip truyén cac tai trong xudng nén dat.
-Tru cau c6 tac dung phan nhip

-M& cau c6 tac dung co tac dung chan dat dau cau va
tiép ndi gitra dworng va cau.

-Thuy Iwc: chiu tac dung thuy lwc cua dong chay
-Co hoc: chiu cac tai trong tinh, déng, va cham.
- MGi trwong: nhiét do, do am, tac nhan xam thuc...

-Hinh dang - kich thuéc : dep va thoat nudc tot
-Thi c6ng dé dang, nhanh chdéng va san xuat hang loat.




2. Phan loai md tru cau:

b. Phan loai theo hinh dang, két cau mod tru:

+M0 tru nang
+M®& tru nhe.
c. Phan loai theo dat diém chiu lwc:
+M0 tru clng
+M& tru déo.
d. Phan loai theo hé thdong két cau nhip




7.2. CAU TAO MO CAU

+ 1:Twdng dinh: 1a bd phan chan dat sau dam chu

+ 2: Xa ma mo l1a bd phan cé ké d& két cau nhip

+ 3: Twdng trwde (than md) — twdng chan dat, ké de
twong dinh va xa ma mo.

+ 4: bé mo — d& than

md va twdng canh truyén

tai trong xudng mong
(hoac nén dat).

+ 7: MO dat hinh nén: gity

taluy nén dwdng dau cau,

hwéng cho dong chay ém thuan.

Ngoai ra con cod da ké gbi cau, ban qua dd, tudnc




1. M6t s loai md st dung phd bién hién nay:

Mo chir nhat

+Uu diém: )
-Cau tao don gian, dé thi céng.

-Ton vat liéu, tiép ndi dau cau khéng ém thuan
- Dé gay han gi két cau nhip

— ap dung cho cau nhip nhd, sdng khéng sau.
+Dé khac phuc nhwoc diém — md ké




2. Mb chir U :

-Khi H_ lon, By, rong dé tiét kiém vat liéu — mo chir U

cau

-Ap dung khi Hgg g4p 456m (8+10m).

- M6 ch¥ U ¢c6 kha nang chiu lwc tot on dinh chdng lat va
trwot cao  ap dung pho bién cho cau 6té va duwdng sat.
- Md dat hinh nén (chi dap sau md) — 1 khau dd cau.




3. MO vui: (M6 néng) ,
- Khi Hdat dap = 5+6m va c6 thé dat dén 20m — mo chiv
U st dung vat liéu qua I&n — dung mo vui.

~ 2 mét sau mo

-Than mo nam trong mo dat dau cau — |kich thuwéc mo
dang ke (co thé cau tao dang rong)
- Than mo6 cau tao nghién vé b& — |kha nang on dinh




-So vé&i mo ch U, md vii ¢d kha nang tiét kiém vat liéu
hon nhat 1a khi chiéu cao mo Ién. Nhwng do mo dat
trwdc mo lan ra phia séng — lam thu hep dong chay —
phai kéo dai nhip d& ddm bao dong chay — ton vat liéu
két cau nhip I&n hon .

=)




- S&r dung cot thép trong than mo chir U — gidm céc
kich thwéc dén toi thieu — md chir U twdng mong.

Chinh dién Mo U twongm % Mat sau Mo U TM

ong

o~ ]
1 G ® -
r//i
7
s 300600 | N

>

1: Twong trwwédc

‘ , —®
2: Twong canh TAan
, s ) —
3: Twong chong U twéng méng
40+60
—
5: Ban giam tai Lo |




-Trén phwong ngang cau, cau tao thém twdng méng lié
ket twong canh voi twong chong — tao thanh khoang
Kin — twong canh lam viéc tot hon

- M6 chi¥ U twérng mdng cé khoi lwong bé tdng nhd hon
nhiéu so vé&i md ndng nhwng lai ton nhiéu cot thép & thi
cbng phirc tap — it dwoc s dung.

Pé khac phuc thwdng thay déi mét sd cac kich thuwdce
hodc bd b&t mét sd bd phan: tworng chdng, twdng
mdng... — M6 chi¥ U cai tién.




5.MO chandé:
- La loai ¢6 than mo la hai hang coc (c6t), trong do hang
triwdc bo tri xien vé phia long song. Loal nay chiu lwc

ngang kém nhwng cho phép giam vat liéu mét cach
dang ké va thi cdng don gian.

Mo dat
trwrédc mo

m
G
X )
:
|




. CAU TAO TRU CAU

: Da tang ké

gOi cau

- Xa m tru cau
- Than tru cau

- Bé tru cau

: Mong tru cau




-Trwce tiép chiu ap lwe tir KCN truyén xudng,
thworng dwoc lam bang BTCT Mac = 300.

- hga 1ang = 15cm. COt thép trong da tang chiu lwc
cuc bd co6 J=8-10; a = 5-10cm

-Thuwdng dwoc ldm bang BTCT Mac 200+300.

-Mat trén clia xa ma phai cau tao doc thoat nwoc
khéng nho hon 1:10, bé mat lang vira xi mang.

-Phan b ap lwc —mong, chiu cac lwc nam ngang
theo phwong doc va ngang cau.

-Than tru c6 thé dwoc xay bang da, bang bé tong
va BTCT, tiét dién dac hoac rong.




- Hinh dang mat cat ngang than try — it can tré dong
chay — it tao nén cac dong xoay & gan tru va giam sw

x0i |& & day séng. Ngoai ra, né con chiu cac luc va
cham tau be, cay tr6i vao mua IQ...

Tiet dién HCN Tiet dién Vat nhon

YK
7)) D

Tiet dién ban nguyét Tiet dién Vat nhon+ban nguyét




+ Bé tru:

- Bé tru xay bang da, bé tdong hodc BTCT.
- Khi bé tru nam & noi khé thi bé tru (mat trén)
thap hon mat dat tw nhién = 0.5m.

- Khi tru nam trong nwéce thi bé tru thwdng thap
hon MNTN = 0.5m

- Kich thuwédc bé tru phu thudc vao so lwong coc va
cach bo tri coc.




Il. Cau tao méot so loai tru cau:

; B )
_\NO 1 ]
e e el e
10-15cm || Ol: | 10+15¢m
\100=150cm ki
() —
¥ Q!
a0 Iy T
- —
N T
— ()
40+50T’ ~0,2H 40+501,
X KRR ALK XK XX R XL R XX XK

- Than tru c6 thé xay bang da, nhung I&p da ngoai cung
phai cé kha nang chdng phong hda tot.

- Than tru bang bé téng — bo tri cot thép @=10+14;
a=10-20cm — chong co ngdt, lwc va cham ...




+ Tru ndng st dung vat liéu kha I&n (bé tdng) — b0 tri
thép vao than tru — thu hep kich thwéc than tru theo
phwo’ng ngang cau

+ Chiéu dai phan hang cua tru cb the tr 1.5 +3m.

+ So v&i tru nang, nd cé thé gidm dwoc 40 dén 50%
khoi lwong vat liéu than va bé tru, dang vé my quan hon
nhwng ton nhiéu cot thép hon.




2. Tru cOt:

- SO lwong cot phu thudc bé rong cau.

Cau Milau - France: Cau vwort
thung liing tir Phap-Bi. Cau dai
2460m rong 32m - Tru c6t cao 340m

D=150-300cm

>

D=150-300cm

>




150300 ,

400+500 | ,

D=8()+2(

Ocm

XK KX
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7.4. MO TRU DEO

1. Khai niém: Than md tru déo c6 dd cirng nhd, KCN 14
nhi*rng dam don gian ké co dinh trén xa mu (lién két
chot). Khi do tai trong nam ngang theo phwong doc cau
(lwc ham xe, ap lwc dat 1én mo) sé phan phdi cho cac tru
theo ty 1& v&i dd clrng cua chung va bién dang doc tru
clia dwoc dam bao nhd sy mém déo clia mo tru.

So do tinh:




I. Cau tao md tru déo theo phwong doc cau:

- Dé dam bao cho than tru du chiu lyc, (chiu ué‘n) dong
th&i van gitr dwoc do mém déo can thiét — chiéu dai
tich Gy bién dang cua KCN < 60m (thuwong 40+45 m)




- Khi chiéu cao tru twong doi Ion, trong méi lién ta bo tri
mot tru tang cwong do cieng goi la “Tru neo”.

Cau tao mat cat ngang




CHUONG 8

TINH TOAN NQI LUC

TRONG KET CAU NHIP
CAU BE TONG COT THEP




8.1.TINH TOAN NOI LU'C TRONG BAN MAT CAU
MUT THU'A KET CAU LAP GHEP
1.1 Tai trong tac dung:

- Trong lweng ban than: g, ; n,;=1.1 (y=2.5T/m°)
-Trong lwo'ng cac I&p mat cau, lan can, tay vin:
d, ; n,=1.5hoac 0.9

.Lop bé tong asphalt : (y=2-2.3T/m3)

.L&p phong nwéc : (y=1.5T/m3)
Khi tinh toan cé thé lay trong lwong lwong riéng
trung binh cta cac I&p mit cau:

y = 1.8 (T/m3)

- Thwong tinh véi banh xe nang cua 6t6, xe xich
HT60, xe dac biét HK80.




*Suw phan bo tai trong banh xe [én ban mat cau dwoc
xét nhw sau:
+Trwong hop dat mot banh xe:

Theo phuong doc Cau Theo phuong ngang Cau

Trong do:
a, = 0.2cm lay chung cho xe 6t6, HK80
b, = 60 cm: H30; b, = 30cm: H10:;
b, =40cm: H13; b, = 70cm: HTG0;
b, = 80cm: HK80.
dién tich phan bo ap luc hoat tai tac
dung |én ban.




Theo phudng doc Cau Theo phuong ngang Cau

P |P/2 |P/2

2b,=c+b,=c+b,+2AH




JC
01840 dC O
P/2
Fo = *
a*b,
b, =b, + AH
a, =a, +2AH
a=a,+1,
OINQ Ic C
10 DoC U

4
4

1b/2

—

o 'fg1+g2+P0

AV VA VAN



M& men tinh todn tai tiét dién ngam:

" I P *I;
M :(n1g1+n2g2)-§+nh(1+:u)- —

2

Lwe cat tinh toan tai tiét dién ngam.

Q" =(ng, +n,g,)lb+n, (1+p).P,1,




b, =b, +AH
a, =a, +2AH

P/2
‘
AH /([

a=a, +2[, —b,

MO men tinh toan tai ngam:

2

1t l
M" =(ng, +n,g, .é—l—nh(l—l—y).]’o.bl.(lb —b,/2)

Lwe cat tinh toan tai ngam:

Q" =(ng, +n,g,)Ib+n, 1+ u).P.b

—Al.r\[_ —b1—

! =45

Ib

45
T
al

4|
——|b1/2L—

T e
SRNITNTN g

AVA VA VA VA



8.2.TINH NOI LU'C TRONG BMC MUT THUA KET
CAU TOAN KHOI

*TTnh tai:

-Trong lwong ban than ban mét cau :
g, (T/m);n=1.1

-Trong lwong cac Iép méat cau

-Trong lwong phan 1é bd hanh
Jpn(T/m) ; n=1.1

-Trong lwong lan can, tay vin
G, (T);n=1.5hoac 0.9
-Trong lwvong da via

Cac tai trong tinh tai tinh cho1m réng
clia ban (theo doc cau




2

M =(.1%g, +1.5*g2).x72+1.1*gbh *x (X, +%)+1.5*G2 x, +1.1%G, *x,

T=0.1*g, +1.5%g)x, +1.1*g, *x, +1.5*G, +1.1*G,

*Hoat tai:

Theo Trimosenko sw lam viéc clia ban toan khoi
tot hon so véi ban 1ap ghép — goc truyén (rng suat 45°
xuat phat tir mép ngoai clia dién dat tai
-Bé rdng lam viéc cla ban theo phwong doc cau:

-Bé rdng lam viéc cla ban theo phwong ngang cau:

b,=b,+2.AH




-Cuwdng dd phan bd cua hoat tai tac dung I&n ban:

P:P/2

" ab,

2
X
0

2
y =n,(1+ 1).F,.x,

M, =n,(1+ p).F,.

== Noi lwc tdng cdng trong ban mat cau:




+Khi chiéu réng cda canh I&n ap lwc do hoat tai chi
truyén xudng ban ta tinh nhw sau:

Noi lwe tinh todn tai tiét dién ngam do hoat tai gay ra

M, =n,(1+ u).P,.b,.(x, —b,/2)
=n,.(1+ u1).P b,




Lwu v:

+Khi xép,hoat tai phai dat cach mép da via mét moét

doan nhat dinh la m phu thuéc vao tirng loai xe:
m=05m :Xe H30,H18

m = 0.65 m : Xe dac biét HK80

Ngang Cau

,71.94"1.1“71.9—‘ m " |

+Bé rdng lam viéc clia ban a :

a =1m: Dbi v&i xe xich XB60




8.3.TINH NOI LUC TRONG BAN MAT CAU THEO SO
PO BAN KE HAI CANH CO NHIP LAM VIEC
VUONG GOC VOI PHUONG XE CHAY

-Noi lwc dwoc xac dinh trén 1m chiéu rong ban
-Tinh nhw dam don gian réi nhan véi hé sé ké dén tinh
chat ngam cua n6 (hé s6 ngam K)

M = KM,

Trong do:
M, : MG men trong hé |

K : hé sd ngam




3.2.Xac dinh md men:

+Tai trong tac dung:

-Tinh tai ban than ban : g, (T/m)
-Tinh tai CLMC 1 g, (T/m)
+Hoat tai:

L3
bl

[TI77 [77T7T7T7777777777 t;_'\

Po
(TP e

i 1T s T § F § 7 § 4§

Ib |




+M& men tinh toan tai gitra nhip ban:

12

_(nl g Th.g,).

Trong do:
n,: hé s6 vwot tai cua hoat tai

n, =1.,1: Xe Xxich, xe nang
(1+M) : hé sO xung Kich;
(1+u) =1.3: xe Oto



8.3.2.2.Trwvong hop dat hai banh xe:

Ta poi hai vung dat tai dé6 sé tao ra dién dat tai chung cé
chiéu dai la:

c+b =c+b,+2.AH
a, =a, +2.AH

1b



P
a(c+b)

M& men tinh toan tai gitra nhip ban:

2
M;t — (nl‘gl +n1.g2).%+nh(1+lu),M(lb _ (C_I_bl)j

P

1

4 2

8.3.2.3.Xac dinh hé s6 ngam K:

Hé s6 ngam K phu thudc vao so do tinh hoc cla ban va
hé s6 n xac dinh nhw sau:

» 0.001D.; (sz)
Gl

n




cla dam

i

&—0.63}5.4 (cm*) :M6 men chdng xoan

:Bé rong va chiéu cao cla cac
e tiét dién hinh chir nhat cua dam.




Sau khi xac dinh dwoc n, tra bang xac dinh dyJQ’C hé s
ngam K theo bang 18-trang104 — Sach TK Cau BTCT &

Cau Thép — N.l.Polivanov

Tiét dién n (cm’)
Loai ban tinh <30 30100 ] >100
toa Mo men tinh toan so voi Mo
n Min Max Min Max Min Max
Tai dam giua -0.8 0.25 -0.8 0.25 -0.8 0.25
Ban lién tuc Tai dambién 0.8 -0.65 -0.5
O giua nhip -0.25 0.5 -0.25 0.6 -0.25 0.7
Ban mot nhip _Tai dam -0.8 -0.65 -0.5
- O gira nhip 0.5 0.6 0.7

*Tai tiét dién gitra nhip

K=0.5:khi h/hy =1/4;

K = 0.7 : khi h/hy >1/4; ban ké trén dam thép.
*Tai tiét dién goi: K =-0.7




8.3.3.Xac dinh Luc cat:
Ban dwoc coi nhw
dam don gian , dé xac
dinh Iwc cat ta dung

dwdng anh hwdng
+Lwc cat tinh toan :

0" =0/ +0

[
:(n1°g1 +n2°g2)°(5b_xo)

P V.
+ nh(l + 'U)EZ a

X

ao=al>=lb/

q I
Z
111
jJ\Ji Ib E‘/L/
g [ — — i~
1 .. ~.
g /(
3 axl  ax2  a=al+lb/3>=21b/3
-/\ _
45— N~ — 1
X2
—-=ix1p
| dah QI
| !
1 '\\ \k
yx1 yx2
—~ X0 | dah QII
! | I —
= I
N —
1 . \k L
yx1 yx2




8.4.TINH NOI LUC TRONG BAN MAT CAU THEO SO
PO BAN KE HAI CANH CO NHIP LAM VIEC SONG
SONG VOI PHUONG XE CHAY

-Truong hop nay thudng gép & két cau ban mat cau chi
ké Ién dam ngang, nhip cua loai ban nay thwdng kha Ién
(3-4m)

-Bé dai tai trong theo chiéu doc cla nhip trong trwéng
hop nay twong ddi nhd nén cé thé xem nhw nhirng lwc
tap trung khi tinh toan
-Noi lwc dwoc xac dinh trén 1m chiéu rdng ban
-Tinh nhw dam don gian rdi nhan véi hé s6 ké dén tinh
chat ngam cla né (hé s6 ngam K)

M = K.Mo




z . ~ P/2 P/2
8.4.2.Xac dinh mé men: g e chay dD/ dD/

+Tai trong tac dung: | 2<—><—
Tinh tai : g, (T/m) N —
I 1b/2 | \

I N
+Hoat tai: |
-Chiéu rong lam viéc cta ban i S
twong wng voi mot day banh xe | s

2T 1T T
/ |
b=b+-—2 ;b=b+2AH |
3 cl I(:1/4
b=>2l1/3: HKS8O0; = :
b<0.5(c, +c,): H30 3 &
R [(TTTTPFTTTT T11
-Theo Winkle M, trong dam ! . !
don gian do hoat tai tap trung gay = d

. , X, ~ . — dah Mx«c
ra tai TD cach gdi mot doan 1a xo: [ERE s



r = l_b_ﬂ d: k/cach hai truc xe theo phwong doc cau
C2 4 (H30: d = 1.6m)

M& men tinh todn I&n nhéat trong dam don gian do tinh
tai va hoat tai gay ra (hoat tai H30):

xo (lb B xo)

M;t :(n1g1+n2g2) )

P
+n,.(1+ /’l)°2—b(yl +¥,)




Chu y:

+Khi hoat tai Ia xe dac biét HK80 — tai giva nhip
— s0 truc xe xép dwoc lIén dah kha nhiéu (co thé xép
gan vao trong goi) — bé rdng lam viéc cia ban phai tinh
riéng voi trng truc xe.

) [? P I P 1 1
M" =(ng, +n2g2)§+nh{— —b+2.—.—(.—b—1.2)j

2b 4 2b 2 2
Trong do:
b,b’ : bé rdng lam viéc tng vai vi tri xép xe Ién dah (gia
thuyét nhip ban chi xép doi xirng dwoc 3 truc xe HK80)

+Nhan v&i K — M trong so do lam viéc thuc té cta ban.
Cach xac dinh K twong tw nhw khi tinh ban ké hai canh
cO nhip lam viéc vubng goc phuwong xe chay.




8.4.3. Xac dinh luc C‘é’ti
Ban dwoc coi nhw dam don gian , dé xac dinh Iwc cat ta
dung dwdng anh huéng

+Lwc cat tinh toan :

Qtt — Qttt +QZ

[
:(nl'gl +n2°g2)-(5b_xo)

+n,.(1+ ,u)gzuixj

X

bo=b1>=1b/3

45— ‘ ~ S

X0




8.5.TINH NOI LUC TRONG BAN MAT CAU THEO SO
PO BAN KE BON CANH
8.5.1.Nguyén ly tinh toan:

-Nbi lwc dwoc xac dinh trén 1m chiéu rong ban ‘theo hali
phwong (tach 1m theo phwong doc va ngang cau )

-Tinh nhw dam don gian rdi nhan véi hé s6 ké dén tinh

chat ngam & hai dau. Hel Hell

Trong do:
Mo: M6 men xac dinh
trong hé Il
M : MG men trong hé |
K : s0 ké dén tinh chat
ngam & hai dau




8.5.2.Xac dinh mé men:
+Xét ban ké 4 canh chiju tai trong P nhw hinh vé.

+Theo B.G.Galerkin sé gay ra m6 men theo cac phwong

trong hé Il xac dinh nhuw sau:

Hel Hell
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Trwdng hop dac biét khi,téi trong P = q.1_.I, (q: trong
lwgng ban /1m?) phan bo trén dién tich : a,=l_; b,=I,

Chu y:

“Khi tai trong dat khong dung tam cua ban, ap dung
nguyén ly cong tac dung — mo men can tim.
+Truwdong hop tai trong khdng dung tdm nhuw sau:

Tronqg do:

a, ;B,: tra bang &rng v&i nnnn
P_;P,: tai trong trng véi

mmmm,nnnn
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+Trwong hop tai . ~
trong |éch tdm nhw  gJ + la
hinh sau: g q q S

] Pt PR
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+Cac cong thirc trén chi dung khi : 1, <1,
+Neéu |, > |, thi thay mau so bang |, va bang
*M6 men tinh toan trong so do thye: Mt = KIM_®
-Tai 72 nhip:
Mtt

1/2

=0.525(M" +n, (14 1) M"

-Tai goi:

M" +n, (1+p) M

Trong do:
M do tinh tai gay ra, xac dinh theo B.G.Galerkin
M, :M do hoat tai gay ra, xac dinh theo B.G.Galerkin
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8.5.2.Xac dinh lwc cat:

+Khi tinh toan coi tai trong

phan bo theo hwéng ||, ty

l&é nghich v&i d6 véng cua

cac dam gia tao do

+Tai diém M xét tai trong

phan bd g sé& phan phdi cha

Cac phwong | ;I la 0. va g,
g= 0.%0p

Mat khac tai M ta co:
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B: 1a hé sb phu thudc vao tinh chat lién két & cac canh

+V @i tai trong tap trung : Ta cé quy luat phan bd theo

cac phwong I;l, 1a P, va P, voi: P =P, + P,

Mat khac :

Trong do: da;da : la do v6ng’cﬂa dén) co nhip 1;l, do P=1 gay ra
co6 xét den tinh chat lién ket & hai dau (tra bang 19)




8.6.TINH NOI LL’C TRONG BAN MAT CAU CUA KET
CAU NHIP KHONG CO DAM NGANG.

Tinh toan ban cta két cau nhip khéng c6 dam ngang 1a
ba‘E\i toan khéng gian phirc tap — dung cac phwong phap
gan dung xac dinh ndi lwc tw hai trwong hop dat lwe nhw
sau:

+ NOi lwe do ban lam viéc khéng gian véi KCN.
No&i lwe nhan dwoc bang cdng hai két qua lai véi nhau.
8.6.1.Xac dinh ndi lwc do tai trong cuc bd:

Noi lwc cua ban do tai trong cuc bé tinh nhw ban ké
hal canh.




8.6.2.Xac dinh ndi lwc do ban lam viéc véi két cau nhip:
+Téach va xét 1m chiéu rong ban tai tiét dién gitrba nhip
dam chi — ban nhw dam lién tuc ké trén cac goi twa
dan hoi la cac dam cha.

+Tw dah cac phan lyc Ri vé cac dah md men tai cac tiét
dién goi va gitra nhip ban, dah lwc cat Q...khi cho lwc
P=1 di chuyén theo phwong ngang cau.

Tung d0 dah M, Q tai cac tiét dién c6 thé biéu dién qua
cac cong thwrc sau day:




S
i - PMY : KHI P=1 G BEN PHAI TIET DIEN r
|_| |_| Qr |

jif R

*Khi lwc P=1 & bén trai
tiet dién tinh toan “r” :
M = —(x—xr)+ ZRi.(O.Sal. —x,,)

0. =-1+> R,

trai



Tai trong tac dung bao gém:
*Hoat tai doan nguwdi: Pn = 0.3-0.4 T/m
*Hoat tai cua day banh xe la P,”= 0.5K

Trong do:

Kid : tai trong twong duwong cua 6 td6 hoac xe
dac biét, tra v&i dah dang parabol co
chiéu dai chat tai bang chiéu dai nhip cla
dam chu.




8.7.KHAI NIEM HE SO PHAN PHOI NGANG CUA TAI
TRONG VA CACH XAC DINH HE SO PPN CUA TAI
TRONG THEO PHUONG PHAP BDON BAY.

Céng trinh Cau 1a hé khéng gian phirc tap — Viéc tinh
toan chinh xac cac phan rng cua hé khéng gian sé rat

phirc tap — Trong phan tich thiét ké Cau thwérng phan
tich theo so d6 phang— Viéc chuyén dbi phan tich tir so
do khéng gian vé so d6 phang dwoc thwe hién théng
qua mdt gia tri hé so,

.Day 1a mdt van dé co ban can phai gidi quyét
trong Iinh vwe thiét ké céng trinh ndi chung.




8.7.1.Dinh nghta HSPPN cua tai trong:

Hé sd phan phdi ngang cla tai trong (goi tat 13
HSPPN) Ia 4p Iwc truyén |1én phan to dam dang xét khi
dat tai 1en dah ap Iwc theo phwong ngang cau.

Vi du minh hoa: £
O.Sl-—d—-l-l . I—T—ql—-l

Tién hanh xép xe bat Ioi
lén dah theo phuwong
ngang ta tim dwoc ap
lwe tac dung [én dam 1:

Nats - Ao goi la HSPPN cua tai trong 0 t6




— DPé xac dinh HSPPN can tién hanh hai bwéc:

* Phwong phap don bay

* Phwong phap nén léch tam

* Phwong phap dam lién tuc ké trén cac goi twa
dan hoi.

+ Xép tai lén dah ap lwc do dé xac dinh HSPPN

. Xe 0 to, xe dac biét :
oz‘o ,XDB Zy

Poan nguoi




8.7.2.Xac dinh HSPPN cua tai trong theo phwong phap
don bay:

-Do clrng clia hé lién két ngang la v cling bé — cac
dam doc dwoc coi la doc lap, khong lieén két v&i nhau
-Dam ngang dwoc xem nhuw nhivrng dam don gian hoac

mut thuwa.

8.7.2.2.Nguyén ly phan b0 tai trong:

Tai trong phan bo xudng cac dam doc theo quy luat don
bay, ttrc 1a tai trong phan bo ty 1& nghich véi khoang
cach tir diém dat lwc dén dam tinh toan.




8.7.2.3.So do va cach tinh:

-Tlr gia thuyét tinh toan clia phuong phap don bay ta vé
dah ap lwc 1én cac dam chu nhuw trén — HSPPN theo
cong thurc sau:




8.7.2.3.0u nhwoc diém va pham vi ap dung:
-Phuwong phap tinh don gian, dé ap dung
-Day |4 phwong phap gan dung — co sai s6

-Str dung khi KCN cé:

+ EJ, gang khONg chac chan
+ Lién két ngang khong lién tuc
+ Cot thép trong dam ngang it

+ Ban mat cau bi cat dit theo chiéu doc cau.

-Ap dung cho KCN c¢é 2-3 dam cha, TD hinh hép.

-Tinh toén lwc cat trén sudt chiéu dai nhip.




8.8.XAC BINH HE SO PHAN PHOI NGANG CUA TAI
TRONG THEO PHUONG PHAP NEN LECH TAM.
8.8.1.Gia thuyét tinh toan:

-Khi chiu tai trong két cau ngang chi c6 chuyén vi ma

khdng co6 bién dang (chuyén vj thang va xoay toan khoi)
8.8.2.Nguyén ly phan bo tai trong:

-Tai trong phan bd xudng cac dam nhw trong két cau
chiu nén léch tam.

-Duwdng anh hwéng ap lwe c6 dang thang




8.8.3.So do va cach tinh:

Ap lvc do lvc P=1 dat Iéch tdm tac dung 1&én dam the
xac dinh nhw sau:

1%/
I




+Do P=1 dat dung tam:

+Do M=xo dat dung tam:




1L

— Ap lwc [&én dam th “” do tai trong P=1 dat |&ch tam la:

-Khi vé& dah 1&n cac dam ta chi can tinh hai tung dé tai
dam 1 va 1’ — dah ap lwc 1én dam tinh toan:
*Pah ap lwc 1én dam 1:

-Tung do tai1va1:

* Pah ap Iwc 1én dam 2:
-Tung dotai1va 1 :







8.8.4.Uu nhwoc diém va pham vi ap dung:

-X&c dinh dwoc ngay dam lam viéc bat loi nhat
-Ap dung thuan loi vi xac dinh HSPPN dw¢&i dang mot
cong thuc twong minh.

-Gia thuyét EdJngang—« la rat it gap trong thuc té —két
qua tinh toan trong nhiéu trwérng hop khéng phu hop véi
thwe té chiu lwe clia cdng trinh.

*Pham vi ap dung:

-Ap dung trong két cau dam thép lién hop ban BTCT
-Ap dung khi tinh toan so b0.




8.9.XAC DINH HE SO PHAN PHOI NGANG CUA TA
TRONG THEO PHUONG PHAP DAM KE TREN CAC
GOl TUA DAN HOI.

-D0O cung E‘Jngang = const — dwdi tac dung cua tai trong
tiét dién ngang vira co Chuyen vi vira c6 bién dang.
-Xem dam ngang nhw mét dam lién tuc ké trén cac goi
twa dan hoi la cac dam chinh.

-Tai trong phan bd xudng cac dam chinh twong tw nhw
tred'ng hop phan bd tai trong 1&n cac gbi dan hoi cua
mot dam lién tuc. Sy phan bd cua tai trong phu thudc
vao dd clrng clia dam doc, dam ngang. EJngang cang
I&n, tai trong cang phan bd cho nhiéu dam.

-Dwdng anh hudng sé c6 dang cong.




8.9.3.So dd va cach tinh:

~ Tw ly thuyét vé dam lién tuc trén céac goi twa dan
gle] (phwo’ng t‘r‘lnh 5 m6 men) — xac dinh dah ap lwc Ién
cac goi dan hoi va lap thanh bang (Phu luc 10)




+Cac gi’én tri trong bang tra p’hu thudc vao sb lwong nhip
va{n hé s6 phu thudc vao ty s6 d6 cirng cua dam chu va
dam ngang (a) :

Tronqg do:

J

J' _ J dam.ngang

Ilm.rongban

+
d




*Cach tra bang:

R..P: Phan lyc tai goi “n” do lwc P=1 dat tai goi “r” gay ra

AroGe Y,

+Khi P=1 dat tai dau mut thira, phan lwc tai goi “n”:

R =R +d_R"

13 7 11 b

R, ,M: Phan lyc tai goi “n” do mé men M=1 dat tai goi “o
gay ra (tra bang 2-phu luc 10). Gia tri trong bang tra la
d.R. M do vay ta phai chia gia tri tim dwgc cho d

— Cong thirc dwoc viét lai nhw sau:




*Trinh tw cac bwdec tién hanh khi xac dinh HSPPN theo
phwong phap dam lién tuc ké trén cac godi twa dan hoi:

+ Xac dinh cac so liéu ban dau cla két cau nhip: khoang
cach, kich thwdc dam chd; khodng céch, kich thudc
dam ngang (néu co)

+ Xac dinh hé s6 mém a
+Tra bang xac dinh cac tung dé dah: R,*

+Tinh ty s0 d,/d sau do tra bang xac dinh: d.R, M

R, =R +d,.R’

+Vé& dah ap luc 1én cac dam, xép xe bat loi dé xac dinh
HSPPN.




8.9.4.Uu nhwoc diem va pham vi ap dung:

-Két qua tinh toan kha chinh xac .

-bay la phwong phap tbng quat nhat so véi hai phwong

phap: don bay va nén léch tam. Hay néi cach khac:
a—0 : Tré thanh phwong phap nén léch tam
a— : Tré thanh phwong phap don bay.

-Kho suy luan dwoc dam bat loi ngay dé thiét ké.
-Chwa dé cap dén yéu to xoan trong KCN.

-Str dung hop ly khi 0.005<a<1.5

-Cau c6 kho rdng , TD ngang c6 bién dang rd rét

-Néu sb nhip trong mat cat ngang >8 trong tinh toan chi
dung 8 nhip, vi &nh hwdng cla cac nhip tiép theo khdng
dang ké.




8.9.5.Sw thay doi hé so phan phdi ngang clia tai trong:
+DOI vOi cac tiét dieén gan pham vi goi, hai phwong phap
NLT & DLTTCGDH sé khéng chinh xac .

- Thwdng chi tinh toan su thay déi HSPPN cho thanh
phan ndi lwc co gid tri Ion tai goi, va thién vé an toan cé
thé lay HSPPN theo phwong phap don bay khi tinh toan
lwe cat Q trén subt chiéu dai nhip.




8.11.TINH TOAN NOI LUC i
TRONG DAM DQC PHU
CUA KET CAU NHIP

8.11.1.Xac dinh tai trong tac dung:
8.11.1.1.Tinh tai:

-Trong lwvgng CLMC g,:
91 = gmc'lb I——IZ—I

-Trong lwgng ban mét cau g : TEDRIRERYIO
d1 = 9p-lp
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Xac dinh hé s6 phan phoi ngang ciia hoat tai doi

véi dam doc phu.

Tri so tai giira nhip Ib

(1/4 chiéu dai dah) dwoc

xac dinh theo cong thire

gan dung:

=

dah 4p Iyc 1én dam doc

*Chu y: khi 1,>=21], thi dah

co0 dang gay khuc thanh dah dang tam giac.

-Hé so phan phoi ngang khi xép
tai trong o0 to, xe dac biét:




8.11.2.1.P6i v6i hoat tai:
Dé don gian ta tinh véi so d0 dam don gidn c6 cung
chiéu dai nhip, sau d6 nhan véi hé so co xét den tinh

chat lién tuc cua dam:

8.11.2.2.D0i véi tinh tai:
Néu chiéu dai cic nhip dam doc phu chéch nhau
khong qua 20%, dam doc phu sé tinh nhw mdt dim
lién tuc theo cic cong thirc gan ding:

8.11.2.3. Cong thirc xac dinh moé men tinh toan:
+Tai tiét dién giira nhip:

Dam doc phu

dah M1/2

11/2
11/4

dah Qg
1 |:
0.5 dah Q1/2
0.5

+Tai tiet di€én cac goi gitra:

:khi ndi luc do tinh tii va hoat tai cing dau.

:khi ni luc do tinh tii va hoat tai trai dau.




Chu y: M tai goi bién lay biang 1/2 M tai goi gitra

Pwoc xac dinh theo cac cong thirc gan ding cé xét dén tinh
chat lién tuc cua dam:
+Tai tiet dién goi bién:

+Tai tiét dién phai goi thir 2 va cac goi tiép theo:




+Tiét dién giira nhip thi 1:
Phan dwong:

Phan am

+Tiét dién & gitra nhip 2 va cac nhip tiép theo:

Trong do:
Qo,Q1: luc ciit tai goi va giira nhip gy ra trong
dam don gian dugc xac dinh bing dah cé xét dén
HSPPN va hé so xung kich.




TINH TOAN NOI LUC TRONG DAM NGANG CUA
KET CAU NHIP
*Pic diém tinh toan ndi luc trong dim ngang
Coi dam ngang 14 dam lién tuc trén cac goi
cung chiu tdi trong cuc bo cua cac banh xe 0 to
hoac xe dac biét va tinh tai.
do dam ngang cung tham gia lam viéc
véi toan bd két cau nhip

THEO PHUONG DQC CAU
— NOi lyc tinh toan Dam doc phu
s€ bing tong noi
lwe cuc bo va khong
gian gay ra.

Dam ngang  pam chg




8.12.TINH TOAN NOI LUC TRONG DAM NGANG CHIU LUC CUC BO

HE DAM PHUC TAP rDém doc phy HE DAM DON GIAN

h

~—

| ]

ﬂ_‘r hdn |1~
N\

\\ Dam ngang

Dam ngang

g gf_ﬁr_”ﬁri

HEEENEERRRE

\ Dam ngang

*Tinh tii bao gom:

-Trong luwgng ban than Q?lm ngang :gdn(go) (T/m)

-Trong lwgng ban mat cau

: gbme (g1) (T/m?)

-Trong lwong dim doc phu (néu cé) : gdd (go’) (T/m)




+Doi voi hé dam phirc tap Tat ca cac tai trong tinh dwgc xem nhuw tai trong phan bo
déu trén suodt chiéu dai dam ngang , c6 gia trjla g2 : —

+Doi voi hé dam don gian . Tinh tai phan ph01 theo quy luat ban ké 4 canh. Co thé thay
thé biéu do hinh tam giac bang biéu do tai trong phan b6 déu véi gia tri nhu sau:

Vé dah ciia ap lwe tic dung 1én dam ngang:

+Néu két cau nhip 12 hé dam phirc tap: dah ap lwc 1én dam ngang c6 dang tam giac.

+Néu KCN 1a hé dam don gidn va c6 bo tri khe ndi doc & ban. tai trong chi truyén xuong
dam ngang tir cac bd phan truec tiép ké 1én dam ngang véi chiéu dai L.

+Néu KCN 12 hé dam don gian khong c6 bo tri khe ndi doc ¢ ban. dah ap lwc dang giy
khiic. Tung d¢ dah ap lwe tai % chiéu dai ciia né la:




*Sau khi vé dah ap luc Ién dam ngang. Tién hanh xep tai trong lén dah dé xac dinh ap luc
cia mot day banh xe tac dung Ién dam ngang (xep xe theo phwong doc ciu): —.

8
-Vé dah néi lwe trong dam ngang nhw d6i véi dam don gian: dahM; dahQ

-Xép tai 1én dah ndi lwe dim ngang theo phwong ngang cau. Sau d6 nhan két qua thu
dwoc véi cac hé so dé xét dén su lién tuc.
*Mo6 men tinh toan: (dam ngang lién tuc hai nhip)

-Tai giira nhip:

-Tai goi giira:

M : mo men tai giira nhip xac dinh trong dam don gian:




*Luc cat tinh toan:
Pugc xac dinh theo cac cong thirc gan diang c6 xét dén tinh chat lién tuc cia dam: —
+Tai tiét dién goi bién:

+Tai tiét dién trai goi thi 2:

+Tai tiét dién phai goi thir 2 va cac goi tiép theo:

+Tiét dién giira nhip thir 1:
Phan dwong:

Phan am

+Tiét dién & giira nhip 2 va cac nhip tiép theo:

Véi Qo,Q1: luc cit tai goi va gm’a nhip gay ra trong dam don gian dwoc xac dinh
bang dah c6 xét dén HSPPN va hé sé xung kich.




8.13.TINH TOAN NOI LUC TRONG DAM NGANG LAM VIEC VOI KCN

KHI P=1 G BEN TRAI TIET DIEN r

KHI P=1 G BEN PHAI TIET DIEN r

+V& dah cac phan lwc goi dan hoi Ri theo cac cong thirc hodic phwong phap tra bang.

+Tur dah cac phan luc Ri vé cac dah mé men tai cac tiét dién goi va giira nhip ban, dah
lwe cat Q...khi cho luc P=1 di chuyén theo phwong ngang cau.




Tung d§ dah M, Q tai cac tiét dién c6 thé biéu dién qua cong thirc:
*Khi lyc P=1 & bén trai tiet dién tinh toan “r” :

Sau khi vé cic dah, ta tién hanh xép tai 1én dah noi luc tinh toan.

Tai trong tic dung bao gom:

*Do tinh tai tac dung 1én 1 dam ngang:

-Duwong ngwoi di : p2 (T/m)

-Lan can : P (T)
*Hoat tai:

-Hoat tai doan ngwoi: P’ = q,.1; (T/m)




Ktd : tai trong twong dwong cua hoat tai, tra voi dah dang parabol
I, : khoang cach giira cac dam ngang
qn (T/m?): cwong dd tai trong doan ngwoi.

Cong thirc xac dinh noi lyc tinh toan:

+ N§i lwe do tinh tii dwoe tinh hai lan véi nt=1.5 va nt=0.9 tri so 16n sé
cong vai noi lue do hoat tai ¢6 cung dau vai noi lwe do tinh tai gay ra;
tri s0 nho sé cong vdi noi luc khac dau cia hoat tai.

+H¢é s6 xung kich d6i voi hoat tai 6 t6 phai xac dinh theo chiéu dai nhip
cita dam chinh.




Cho miit ciit ngang két cau nhip nhuw hinh vé sau:

Yéu cau: Xac dinh ndi lwc trong dam ngang tai tiét dién “k” khi dam ngang tham gia 1am

viéc voi két cau nhip dudi tic dung ciia hoat tii; biét cac so liéu tinh toan nhw sau:
-Chiéu dai nhip tinh toan: 1=30 (m)
-Khoing cach giira cic dim ngang 1, = 4(m)
-Hoat tai tac dung : H30 + doan nguwoi 300kg/m?

+ Pé xac dinh ndi lwe trong dam ngang tai tiét dién “k” khi tham gia lam viéc véi KCN
ta phai vé dah ap luc 1én dam sé 0; va 1 nhw sau:

Ap dung phwong phap nén léch tim ta co:

*Poi véi dam “0”:




*Poi voi dam “17:

Ap dung cong thirc trén ta thiét 1ap dwoc cong thire xac dinh tung d dah cia ndi lwe tai
tiét dién “k” nhu sau:
+Khi P=1 di dong bén trai tiet di¢n “k”

M=-(x-2) +3.R,+ R i g Sy )

0-1vk, R, e S A—
+Khi P=1 di dong bén phai tiét dién “k” f l]f i ']I( jf '] :

M= 3.R0 ! Rl |>1m%-E m Tl 2:1:1 TE T3 2 LlEfmJ

Q=R,+R, 2
*Tir biéu thirc trén ta vé duwge dah M MRG

va Q nhu sau: —E —

Néi luc tinh toan tai tiét dién “r” do
hoat tai gay ra khi dam ngang lam viéc

WT=n158 os 19} 11 18} Wi=0712

cung véi két cau nhip:

S =n, (L4 B 3y 4 Frw
n =140+ p)=111

05 19 W
W o o7 0356

dah Qr

T
=1

Sg
045
263

0z

— 1 s




+Mo6 men tinh toan tai tiet dién “r”:




IH 8.14.TINH TOAN NOI LUC TRONG DAM CHU NHIP PON GiAN

Tu so do lam viéc, vé So do tinh

*Tinh tai:
-Tinh tai giai doan 1: trong lwgng ban than dam chua g1 (T/m)
-Tinh tai giai doan 2: trong luwgng cac 1op mit cau, lan can tay vin, b hanh, da via..

Trong do:
Q :trong lwong lan can tay vin tinh trén 1m dai cau
yo :tung dd dah ap luc 1én dam tinh toan dwéi tic dung tii trong Q
P1 : trong lwong cac 16p miit ciu (T/m2)
P2 : trong lwong Ié bd hanh, d4 via (T/m2)
:dién tich phan dah ap luc 1én dam tinh toan dwéi tac dung
tai trong P1, P2

*Hoat tai:
-Doan xe 0 t6 + doan nguoi
-Xe xich hoac xe dac biét




-Vé& dah ap luc 1én dam tinh toan bang mot trong ba phwong phap di hoc .
-Xép tai & cac vi tri bat loi nhat 1én dah ap luc

+Chia dam thanh nhiéu tiét dién: tai goi; 1/81; 1/41; 3/81; 1/21; va vi tri c6 TD thay doi .
+V& cac dah ndi lwc tai cac tiét dién tinh toan.
+Tinh ndi lyc do tac dung cua tinh tai va
hoat tai: co hai phwong phap dé xac dinh.
+Tap hop cac gia tri dé vé biéu d6 bao mé men.

dah Ml

+Noi Iye do tinh tii + hoat tai 6 t6 va doan ngwoi: —
dan Ko/

Trong do:
n,;n, : He so vuot tai doi voi tinh tai g, va g,

:Tong dién tich néi lwc can tinh toan.
n, = 1.4 : H¢ s0 vuot tai doi voi hoat tai.

: Hé s6 xung kich phu thudc vao chiéu dai dit tai




: Hé s6 1an xe, khi 1 >25m hé s0 1an xe phu thudc s6 1an xe m va lay theo bang sau:

o0 | s | o

NotosTnguoi : HE 80 phdn phoi ngang cua 6 to, doan nguoi.

Py, : Tai trong truc cua hoat tai; tung do dah ngi luc tinh toan twong ing
voi vi tri xép tdi trong truc banh xe lén dah.

P : Tai trong phan b6 ciia doan ngwoi; dién tich ciia dah twong ving

voi vi tri xép tai trong nguoi lén dah .

nguoi; ('Ong

+Noi lyc do tinh tii + xe dic biét:

Trong do: n, =1.1: hé s0 vrgt tai ciia xe dic biét.

+Khai niém vé tai trong twong dwong:




-Xét dam don gian chju lwe nhu so @6 1,
M6 men tai tiét dién “i” :

-Xét dam don gian co cung chiéu dai nhip
Chiu tdi trong phan bo déu nhw so do 11:
M6 men tai tiét dién “i” :

Néu (1)=(2) thi Kk,; duoc goi la tai trong twong dwong:

+Trong céc tii liéu k§ thuit chuyén nghanh, ngwdi ta 1ap sin cac bang tra ktd dua vao
chiéu dai chat tai va dang cua dwong anh huwéng.




+Noi Iyc do tinh tii + xe dic biét:

:Tai trong twong duwong cia doan xe 0 to; xe dac biét.

-Phwong phap xép xe truec tiép cho két qua chinh xac hon. Khi s6 lwc tip trung it thi viée
tinh toan ciing don gian hon.

-Phwong phap dung tii trong twong dwong tinh toan don gian hon (chii yéu tra bang) va
c6 thé dung cho dah c6 dang thiang hoiic cong. Tuy nhién két qua chi phu hop véi két qua
ciia phwong phap xép xe true tiép khi dinh ciia ching triung nhau
(bang tra va tinh toan truc tiép).




8.15.Vi DU MINH HQA TINH TOAN NQI LUC TRONG DAM CHU NHIP PON GIAN
Dé bai:
Cho két ciu nhip dam don gidn cé mit cit ngang nhw muc 7.10:

Cho biét cac s6 liéu tinh toan nhw sau:
-Chiéu dai nhip tinh toan ciia ddm chii : 1= 30 m
- M6 men quan tinh ciia mdt dim chii : Jd = 0.228 (cm4)
-Trong lwgng ban thin mdt dAm chii: g1 = 1.32 (T/m)
-Trong luwgng cac 16p mat ciu, lan can tay vin, 1¢ bd hanh...tac dung lén
mot ddm chii 12 : g2 = 0.52 (T /m)
-Hoat tai trong tac dung:
+ Doan xe H30 + doan ngudi 300 kg/m?2
+ Xe dic biét HKS80




Yéu ciu:

X4c dinh ndi hre tai TD giira nhip ciia dim s6 “0” do hai t/h tii trong tic dung nhuw sau:
*Tinh tai + H30 + Nguwoi
*Tinh tai + Xe dic biét HK80

Giai:
8.15.1.V& so' @6 tinh: Dam chii 1am viéc theo so' @6 dam don gin.
8.15.2.xac dinh tai trong tac dung lén dam so6 “0”:

g 1+g2

*Tinh tai: !
EEEEEREEEREEEER

-Tinh tai giai doan 1: g1 =1.32 (T/m)
-Tinh tai giai doan 2: g2 =0.52 (T/m) 151 &
*Hoat tai:

-H30 + ngwoi 0.3 (T/m2)

-HKS80
8.15.3.X4c dinh HSPPN ciia tii trong ddi véi dam sé “0”:
-Qua trinh tinh toan tién hanh twong tw nhwr muc 7.10 ta xac dinh dwgc
Hé sb phan phéi ngang cua cac tai trong ddi v6i dam sb 0: —




8.15.4.X4c dinh ndi e tai tiét dién giira nhip:
-Vé dah M, Q tai tiét dién gitra nhip:

A 1121 S 121 S

—— 15m — ‘ —— 15m — ‘
30m | 30m |

6T 12T 12T 6T ©=112.5 20T 20T 20T 20T w=112.5

' —— [ o
dah MIb/2  15] e
L——"7 Y~ =

dah Mlb/2

2
S
20T 20T 20T 20T dah Q1/21b

O3B\ o

I p—

Xép xe H30 1én dah M,Q tai % nhip Xép xe HK80 1én dah M,Q tai % nhip

*No0i luc tai gilra nhip do tinh tdi + H30 + ngwoi:




M6 men tai giira nhip:

Luwec cit tai giira nhip:




*NOi luc tai gitra nhip do tinh tai + xe dic biét HKS80:

Néu tinh toan bang cach sir dung phwong phap tii trong twong dwong:
+Noi Iyc do tinh tii + hoat tai 6 t6 va doan nguoi:

Trong do:

: tai trong twong duwong cua Doan xe H30 tra bang




M6 men tai gitra nhip:

So sanh véi két qua tinh bang phwong phap xép xe truc tiép ta thay chéch léch giira hai
phwong phap:

Sw chéch 1éch nay la rat bé (sai so toan hoc)

K¢ét qua tinh ciia hai phwong phap tinh 13 phit hop nhau.
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9.1. TINH TOAN TRU CAU

+ Tinh tai: ,
. Trong lwvong ban than mo tru
. Trong lwvong KCN.

. &p lwc day ngang cula dat,
. Lwc day ndi cia nwée
+ Hoat tai:
. Trong lwvong xe, nguoi di bo

. Lwc ly tm (doi véi cau cong).




-Theo phwong doc cau:
_wwc ham xe

_we gié doc cau
_we va tau be

_wc ma sat goi cau
*Ap lwe thay tinh.

-Theo phwong ngang cau:
_wc gié ngang cau
_wc lac ngang
e va tau be
*Ap Iwc thiy déng.
Ngoai ra, con co cac tac dung dac biét khac nhw lwc
dong dat, lwe do qua trinh thi cdng gay ra.




Il. Tinh toan ndi lwc tru cau:

a. Nhip trai:
- Phan lwc do trong lwvgng dam, dwdng nguwdi di, lan
can, cac lop mat cau:

R;C = (9, + 92)*Wt
thmt =(N,.9, +n,.0,)* W,




Trongq do:

e1: k/c tir goi cau den trong

tam mat cat tinh toan

b. Nhip phai: tinh twong tw.
=) M® men doc cau do tinh tai KCN ké Ién tru cau :

2. Trong lvong ban than tru:

Trong lwong ban than tru tinh t mat cat dang xét tré 1&n
- Trong lwong tiéu chuan: Rtc = y.V

- Trong lvgng tinh toan: R% = n.R




3. Phan lwc do hoat tai 6t6 trén két cau nhip:

Co thé xac dinh béng hai cach:
. Xép xe truc tiép 1én dwdng anh hudng.
. Dung tai trong twong duong.




Ry, =M**> P
U =1.4R" : TH
R =1.12RE T
R = 0.98R" : THDB

Voi Ky tra 'ng voi A = L+ L,
—M®6 men doc cau:
— MyS=m*pB*K_ (0.6 —w,e,)
M =1.4ME: THC
My =1.12M; : THP
M =0.98M : THDB




Ry =m* f*IP, *y, o . A
R =m* *K,, *O [N, S/ S

RE =, A+ ) *B*m*3P *y | ~S5—_ ek

\

~

NI (RS RV Al Rl (R O) \/6i K., tra rng vGi A = L,

—M6 men doc cau:

MY =1.4ME: THC
MY =1.12M° : THP
MY =0.98M " : THDB




Trwc‘)jng hop nay 0 10 Chgy sat mep da via theo quy dinh
va soO lan xe chay léch Iéy nhw sau:
+Bcau < 10.5m : Xép 1 lan xe chay léch

+Bcau > 10.5m : Xép 2 lan xe chay léch

Ngoai viéc xac dinh M doc cau con phai xac dinh M
ngang cau

ME =RC*Z,

Ong

Me =1.12MS :THP

Ong Ong

Mg =0.98M :THDB

Ong Ong

Thwong
Ha lwu lwu

tdm vé phia ha lwu

I
|
Chu y: Xép xe léch :
|




4. Phan lyc cla xe xich trén két cau nhip:
C6 thé xac dinh bang hai cach:

, . Dung tai trong twong duwong.
Ap lwc cua xe xich 1én KCN:

MO men theo phwong

doc cau:
N
M{ =K(w.e —W,.e,) (22222)
tt tc 7 \
M =1.1M = ﬁ S




5. Phan Iwc do ngudi di b trén két cau nhip:

ap lwc xuong mo tru cau: == Mo men theo phwong doc

R =2d.q, (w+WwW,)
RY =1.4R®:THC
=1.12R®:THP
= 0.98R":THDB

M élc =2.d.q, (W, ", — W, *e,)
MU=14MC T
M =1.12.M© :T
M =0.98.M T




ap lwc xudng mo tru cau: =s=» M6 men theo phwong doc
Ry =2.d.q, W, My =Ry &

R" =1.12R* : THP M"=1.12M °:THP

Ry =0.98R;:THDB M, =0.98M;:THDB

ap lwc xudng mo tru cau:

R =d.q,. (W, +W,)
R'=1.12R*:THP

MO men theo phwong ngang
M tc — RtC *Z
M'=112M *:THP




6. Lwc ham hoac lwc khéi ddng cua doan xe:

T =03*P*m*y:khi 4 <25m
=0.6*P*m*y:khi 4 =25-+50m
=0.9*P*m*y:khi 4 >50m

Trong do:
P: trong lwong xe nang nhat trong doan xe
m: sO lan xe

v=1 :gbicoddinh

v = 0.5 : gdi trwot, tiép tuyén

y = 0.25: gdi con lan




M& men theo phwong doc cau:

M® =T *h
M® =1.12*%M®

Poi véi cau nam trén dwdng cong cé R < 600m, can
phai xét dén lwc ly tam: (c)

15 ZP<
|

C= :
100+ R

_0.15P
>

‘khi R < 250m

2%:khi 250m < R <600m




NN

o1
th_T = E(Cl'll +C,.l,)

R® =1.4R® :THC
R® =1.12R" : THP

M& men theo phwong ngang cau:

Mlt_CT — th_tT'hl
MET =1.4M |t_CT ' THC
MET =1.12|\/|tLCT - THP




+Doi doan xe 6 t6 lwc lac ngang xem nhw tai trong phan
bd déu, nam ngang tai CDBXC va dwoc lay nhw sau:
+Doi véi H30 g =0.4 (T/m)
+D6i voi H13, H10 : g = 0.2 (T/m)
— Lwc lac ngang tac dung 1én tru cau:
RN =g.(Ly + Ly)/2
+Doi v&i xe xich, xe dac biét: lwc xem nhw lwe tap trung

+D06i v&i HK80 : R ¢ =5 (T)
+D0oi voi xe xich: R \tc =4 (T)
— M6 men theo phwong ngang cau:

M =R/ .h
M® =1.12M ", : THP




Gi6 tac dong 1én dién tich chan gié6 — Luc gid
*Xac dinh S chan gio:
+L.an can:
Sic=k-h c(l1+l5)/2
+Dam chu:

Saam=hdam(l1+l2)/2

Lwe gid tac dung 1én tru: R ¢ = S.w
MO men do Iwc gio gay ra:

M < — a)gio (SLC + S
MY =1.2M“: THP

4 Stru) Chuy:
W gié = 50kg/m?: khi khdng c6 xe
W gi6é = 180kg/m?: khi c6 xe

dam




Tai trong gi6 theo phwong doc chi xét doi véi cau gian
rong. Luc gi6 tac dung Ién gian theo phwong doc cau
lay nhuw sau:

Ryni¢ = 0.6*y*R te

gian

Trong do:
R, : Lwc gié theo phwong ngang xd theo muc 9.

—Lwc gi6 tdng cdng tac dung lén tru cau:

tc = tc tc
R Rgién + Rtl’l_.l

—M6 men theo phwong doc cau:

M =h. R® +h

gian

M®=12M“:THP

.th

gian tru *" ‘tru




11. Lwc va cham tau be:

- Tai trong nay dat vao gitra chiéu rong hay dai cia mo tru
& cao dé MNTT tinh toan, phu thudc vao tai trong toan phan
cua tau, xac dinh nhw sau:

Chu y: v&i mo tru cé bo tri hé thong chong va thi khéng xét tai trong nay




12. Lwc ma sat goi cau:
- Khi KCN chuyén vi dwéi tac dung cta nhiét do, ciing nhw
cua hoat tai. Trong goi cau sé xuat hién lwc ma sat. o 1a
lwe nam ngang, hwéng doc cau, truyén cho ca hai goi di
ddng va co dinh cé tri so la:
T=fN

Trong do:

N: phan lwc goi do tinh va hoat tai (khéng xét 1+p)

f: hé so ma sat trong cua goi.

« Chuy:

- Lwe ma sat chi tinh khi mo tru dat trén nen da va cac bo
phan cia mo tru lién két trwc tiép v&i goi cau.

- Lwc ma sat coi nhw tac dung tai trung tam cta khép goi
co dinh ciing nhw dinh cta khép goi dwéi trong goi di ddng




13.Ap Iwc thay tinh:

La lwc day Acsimet. Luc nay dwoc tinh ng véi hai
trwong hop MNCN & MNTN

14. Tai trong thi céng:

+Trong lwong van khuon

+Céac ng lwe diéu chinh nhan tao.

+Tai trong ngudi khi thi céng

+Ap lwc dam, rung cla thiét bj thi céng...




15. T hop tai trong:
Trong tinh todn ta phai chon té hop tai trong & trang thai
bat Igi nhat cé kha nang xay ra doi véi cong trinh.
- Nguwoi ta da phan ra lam 3 t6 hop:
+ T6 hop tai trong chinh: d6i v&i bd phan chiu lwc
chu yéu cla cau thi THC bao gom:
Trong lwgng ban than
Hoat tai doan xe, nguoi
Lwc xung kich, lwc ly tam, ap lwc dat.
(KC chiu lwc ngang la chi yéu)
+ T6 hop tai trong phu: 1a td hop cé xét thém:
Lwc ham xe, lwc lac ngang, gio,
Lwec do thay dbi nhiét dd, co ngét tir bién.
+ T6 hop dat biét: 1a td hop co xét dén cac lwc
Lwe dong dat, lvc va
Lwc do thi cong




*M6t s6 van dé lwu y khi td hop ndi lwc:

+Trong mot to hop khdng dong thdi xét hai loai tai trong
sau day:

_wc lac ngang khong xét vai lwc ham, gio, ly tam, d.dat

_wc ham khong xét véi lue lac ngang, va, ma sat, d.dat

_wec va khéng xét voi lwc ham, gio, ma sat, ddng dat.

+Cac t6 hop dwoc tinh véi hai gia tri noi lwc tieu chuan
va tinh toan.

+Trong THP & THDB thi khéng xét dén tai trong xe xich
va xe dac biét




9.2. TINH TOAN MO CAU

+C4c tai trong tac dung I1&n mo: Tinh tai, hoat tai
thang ding, nguwdi di b trén cac lan cac lé cla
nhip...xac dinh nhw tinh toan véi tru cau.

+Can phai xac dinh thém ap Iwc ngang do dat dap
sau mO & hoat tai trén lang thé truot.




Ap lwc dat tac dung 1én md cau:

v : dung trong dat dap sau mo.
yie = 1.8(T/m3); ytt = 1.2*1.8(T/m3)
U = tg2w = tg?(45°-¢/2)
U’ = tg2w’ = tg2(45°+¢p/2)
ple=359; @t=30°: THC; !t =40°: THP

B: bé rong mo




*Xac dinh bé réng tinh toan ciia mo cau:

Chiéu rong tinh toan ctia mo:
_ B,.h, + B, .h,
H

B,=25b :néu25b < B,
B,=B,” :néu2ibz=B)

B




Chiéu rong tinh toan B tai 3 ey
mat cat 1-1: | 2 -
B_3 =
5 _ B,.h, + B,.h, + B,.h, K 1
H 2 2 O

Chiéu réng tinh toan B tai mat cat 2-2:

- B,.h+B,.h, +B,.h,
H

m

B




Chiéu rong B tai mat cat 1-1: 3 | oo
2 | |
B _ B,.h, + B,.h, + B;.h, B', cfﬂﬂ::«:fz
H bc

B,=2%b, : néu 2zb_ < B’
B,=B, :néu2ib, =B,

Chiéu rong B tai mat cat 2-2:

_ B.h+B,.h, +B;.h; + B, .h,
H

m

B
B, =2%b_ :néu25b_<B,

B.=B_' :néu2sb_ =B



Tac dung cua hoat tai dwoc
thay thé bang I&p dat twong
dwong co chiéu cao h, phan
b6 déu trén dién tich

b = b, + 2AH
= 0.2 + 2AH

b’ = b, + 2AH

—Chiéu cao I&p dat twong




*Ap lwec ngang do hoat tai ding trén
lang thé trwot phu thudéc vao cach
xép tai trén lang thé trwort.

—Xac dinh chiéu dai lang thé trwot

tinh thw L
L, = H.tgw = H.tg(45°-¢/2)

YA,

E, =7.h H.uS
u =19°(45° - ¢/2)




A,

E, :%7/.H *'B ; E,=ph hu'S

_b . Qo
tga)’ﬂ tg(p+ w)

A b.
tga):—tgg0+\/(1+tgzgp)(1—) - A= =
(0]7, H

h




Ldc nay cb thé lay Lo = 2b+a (thién vé an toan)

AN,

A

Cac tinh toan trén dwa vao

gid thuyét mat trwot [ mat

phang.



IV. T6 hop ndi lwc trong mo cau:

Tinh tai; hoat tai trén KCN & lang thé trwot
2.T6 hop 1B (THC):
Tinh tai; xe xich, XDB trén KCN & lang thé trwot
3.T6 hop 2 (THP):
Tinh tai; hoat tai trén KCN & lang thé truot, luc
ham vé phia séng.
4.T6 hop 3 (THP):
Tinh tai; hoat tai trén KCN, lwc ham vé phia bo.

Xét trong giai doan thi céng: Tinh tai nhwng chua
dap dat sau mo.

Chu y:
Chi xét t& hop phu theo phuwong doc cau.




Kiém tra cwdng doé tiét dién mo tru cau

Kiém tra cworng do da tang

Kiém tra 6n dinh chong lat

+Kiém tra chuyém vi ngang cua dinh tru (>20m)

+Kiém tra lun clia méng mo tru cau




CHUONG 10:

TINH TOAN KET CAU

BE TONG COT THEP THUONG




10.1.KHAI NIEM CHUNG VE TINH TOAN K/C BTCT

|.Cac giai doan vé trang thai &ng suat va bién dang:

Xét mot tiét dién vudng goc truc dam cla cau kién
chiu uc“)p, C(')’ thé chia cac giai doan hinh thanh trang thai
trng suat bién dang nhuw sau:

——————




Pé don gian cho tinh todn — cac biéu d6 ng suat:

I1.Tinh todn két cau theo cac TTGH:
+Trang thai gi¢di han| : S <[J]




10.2.TINH TOAN CUONG DO CUA DAM THEO M

+ Xac dinh so bd chiéu cao lam viéc ctia dam cha:

Tronqg do:

o : ham lwong cot thép trong dam lay so bd nhw sau:

p = 1-2%: cot thép rovi, khdng mé rong bau dam




g =0.12 - 0.2 : Cot thép dang khung han
W = 0.25 - 0.5 : COt thép dang roi

Dién tich cot thép can thiét:

Trong do:

z : canh tay don cla ndi ngau lwc lay gam dung bang:

z=h, —0.5h,

h, : chiéu day cha canh dam (ban mat cau)




-Xét tiét dién dam nhw hinh v&, khi kiém tra cwdng do,
ta xet tiét dién lam viéc luc bi pha hoai (giai doan 3)

1.Trvong hop 1.
M S Ru 'bc 'hc'(ho - 05hc) + Rt E(ho - af) (*)

— Tiét dién tinh toan cé dang hinh chir nhat




_ Rt'E _Rt'}rtl
R b,
—> M =R, b, x.(h, —0.5x)+R,.F,.(h, —a,)

Rbx+R.F -R.F =0 x

=) Didu kién bé&n: M < M,

2.Trerong hop 1:
— Tiét dién tinh todn c6 dang chr T

Ru.bc.x th(bc'b)hc RT'FIT

g

-

Ri.Fy




R bx+R, (b —b)h +R.F —R.F =0
" R.F, —R.F —R,.(b,—b).h,

R b
—> M, =R, bx.(h,—0.5x)+R,.F,.(h, —a,)

—> X

R,.(b. —b).h .(h —0.5h)

==> Dieu kién ben: M < M,

-Dya vao thwe nghiém cho thay rang, cac cong
thire trén chi dung khi thoa BK : x < 0.55h,




10.3.TINH TOAN DAM THEO Q
|.Kiém tra (rng suat kéo chinh tai truc trung hoa (TTGH3)

Dau (-): khi chiéu cao dam téng cung chiéu véi M ve gia
tri tuyét doi (thwong gap & dam lién tuc, mut thira..)

Dau (+): teng véi chiéu cao giam.

a : géc nghién bién dam so v&i phwong nam ngang




S: md men tinh cla % tiét dién doi v&i truc trung hoa
b: bé rdng swdn dam
ho : chiéu cao lam, viéc cia dam

M,Q : ndi lwc tiéu chuan tai diém cudi ctia TD nghién
Chu v:

Ung suat kéo chinh can dwoc kiém tra tai goi, tai vi tri
cO s thay doi bé day swon dam




1.Kiém tra (rng suat tiép vij tri tiép giap nach v&i ban
canh chiu nén

Céng thire kiém tra:

Tronqg do:

S,1,S,, : M6 men tinh cua
phan dién tich
W, W, doi voi

truc trung hoa




1I.Kiém tra cwdrng dd trén tiét dién nghién theo lwc cat:

Théng thwdng kiém tra tai cac tiét dién nghién nhw sau

Tiét dién II-11 & HI-I1I; vi tri co sw thay dbi mat do bo tri

cot dai




Xét tiét dién nghién

nhw hinh vé bén:

— Diéu kién bén cua TD:

O+ p.c < Rt.(mx.ZFx.Sina +m, .ZFd) +0, (*)
Trong do:

p: lay gan dung bang ' trong lwong dam/1m dai

m,,m, = 0.8: cot thép thanh; = 0.7: cOt thép soii




Goi q4: lwe doc

T Q, l trong cbt dai/don

vi dai clia dam

m..F.,. R

\ \ ‘R F\RtFx1 q, =—"——
‘ \ t' d lu

= ﬁR F Rifo Thay tat ca vao
{ 6 { (*) ta dworc:

0.15R .b.h°

C

—qdsH (**)

0 < Rt.mx.ZFx.Sina +(g, — p)c+

2
0 . - \/O.lSRM.b.hO
4: — P

Khi kiém tra ta xac dinh ¢, va kiém tra theo (**)



Chu v:

Trong mot so t/hop sau —khéng can kiém tra cworng dd

trén tiét dién nghién:

1.Tinh toan cot dai & cot xién
Théng thwérng bo tri cot dai, cot xién theo DK cau tao —

Kiém tra cwong do trén tiét dién nghién theo trinh tw sau

— tinh Qg Qp — — Kiém tra

Cwong dd tiét dién nghién.




10.4.TINH TOAN ON BDINH CHONG NUT CUA DAM

[A] : Bé rdng khe nt cho phép
'A] = 0.02cm : T hop chinh
A] = 0.025cm: T hop phu

*Xac dinh bé rdng khe nirt do tai trong gay ra (A):




o : (rng suat trong cot thép tai vi tri tinh toan

W, W,: cac hé so xét dén a/h
cla BT vung kéo dén bién

dang cta cdt thép (tra bang)

Khi tinh v&i cot doc:

R

Mac BT

WY,

924310

0.9

=X10]0)

0.7

T Bl d, +n,d, +




F.: dién tich mién tac dung twong ho gitra cot thép va

bé tdng thong qua lwc dinh (cm?)

N

8]: E_JE 2571/
A“_Zi:hcuéﬁo'SZF

B=1: cOt thép révi; =0.85: cot thép bo hai thanh

=0.7: cOt thép khung han so6 thanh trong khung > 4



n,,N,...n:: s6 thanh co6t doc twong tng véi dk d,,d,..d

*Khi tinh v&i cot xién:

n.d. +n,d,.CoOSa+n,.d,

F’ - dién tich mién tac dung twong hé gitra cot thép va

bé tdng khi kiém tra bé rong khe nt nghién (cm?)




u’: Chiéu dai ciia TD nghién thang géc v&i cot xién

nam gitra hai canh dam

N,.Ng--.Ny: 80 thanh cot xién, cot dai, cot doc twong tng
voi dwong kinh thep d,,dy..d, cat qua tiét dién nghién
tinh toan




CHUONG 11

TINH TOAN KET CAU

BE TONG COT THEP
I’PNG SUAT TRUOC




Cac hang muc tinh toan

NOi lwc

G/d chiu luc

Cuwong do theo M trong khai thac

Tinh toan

Pha hoai

Cwong dé TD nghién trong khai thac

Tinh toan

Pha hoai

Cwong do do /s cat, nén chinh

Tinh toan

Pan hoi

On dinh chéng nirt do /s phap

T/chuin

Dan hoi

On dinh chdng nt do G/s kéo chinh

T/chuan

Pan hoi

K/tra (w/suét cbt thép trong khai thac

T/chuan

Pan hoi

Cwong do va 6n dinh khi cang CT

Tinh toan

Pha hoai

ng suat cuc bd tai vj tri neo

T/chuan

Pan hoi

©| | Nl OO OO & WO DN

Cwong do va 6n dinh khi van
chuyén va lap rap

T/lc& Th

P/hoi &
p.hoai

RN
()

Tinh vong do hoat tai

T/chuan

Pan hoi




11.2.KIEM TRA CUONG DO TIET DIEN DAM THEO M

-Truc trung hoa di qua canh khi thoa BK:
R b.h +R.F +(R, —0;).F >R..F, +R.F.

Trong do:
o1 U'S trong cot thép F' ¢cé

xét dén hao hut (rng suat L

—

va hé s6 vuot tai




Ry Cwong doé tinh toan cua cot thep F;" ('ng vOI sw
giam wng suat trong FT’ do bién dang déo kha I&én
cua bé tong trwdc khi pha hoai)

R: =¢&,.E. ~0,002x1,8.10° = 3600kg / cm’

Chiéu cao vung nén xac dinh tlr phwong trinh:
R, b X=R.Fr =K (Ry —o7) +R.(R—F)

Piéu kién bén: b,

[ hel

M <m,.R,.b..x.(h, —0.5x) Py —Fr
L , , 7777722788722
+F .(R; —oy).(h, —a;) :
+Ftl'Rt '(ho_a‘t') - b1

m, : hé s6 PK lam viéc (P.luc 6) & | —

i
dr,
an
I
1]



-Truc trung hoa di qua canh khi théa DK:
R, b.h +R.F +(R; —0;).F. <R..F. +R.F,

-Chiéu cao vung nén dwoc xac dinh tlr phwong trinh:
R, b.x+R (b, —b).h +R.F +F (R, —o;)=R..F. +R..F,

Piéu kién bén:

M <m,.R,.b.x.(h, —0.5x) % -
+R;.(b, —=b).h..(h, —0.5h)| = ‘D _
+F (R —0o.).(h, —a) i
+F.R .(h, —a) ~_ c.gi *\__FttF'T




11.3.XAC DINH DAC TRUNG HINH HOC CUA TIET
DIEN DAM

Tiét dién lam viéc mét giai doan
F, =b.h+ (b, —Db).h + (b, —b).h
0y (Fr +F) +n,(F + F)

v

M& men tinh/day tiét dién:

b.h? (b, —b).h?
+(b. —b).h (h- ni

> (b, —b).h.( 2) >

+n; |F;.a; + FT'.(h—a'T)]

+ nt.[:t.at +F, .(h— at')]

S —




b.h° 3 N: \2
3 =20 b(y) — )+ (0, ~BYE+ b, =), (v -
12 2
b, —b).h;
BN -y h(y) 2y

12
wn [P (yy )2+ Fr(y) —ar)?]
+ nt'[:t(y(; _a‘t)2 + Ftl'(ytl _a[')z]

Tiét dién hinh thanh cwdng do theo 2 giai doan




1.Giai doan | (chwa cang kéo cot thép): TD bé tong
Dién tich TD (da triv 18): &

FI’[—\ /—AFIO

[
R, =bh+(b, =b).h,+ (b, ~b).h | 7| o ”

+n(F, +F)—AF, —-AF, | - =

Yi

Yt

yd]

Yd

g Q ob—— T
F “AFo

b.h? (b, —b).h?
2
+n |F.a +F.(h —at)]—AFO.aT _ AF.(h-a)

s=="+b, b)h(h——C)+




b.h’ 3 h. -
] = +bh(yd——) +—(b —b).h? + (b, —b).h. (y; —
12 2
(b, —b).h; BRLTY
+ + (b, —Db).h ——=

n Ryl —a)2 +F @y —a)?]
—AF, (Y —ar)" —AF, (Y, —a;)°




2.Giai doan |l (da cang kéo cot thép+bom vira):
TD bé tong + Cét thép CDC —
Dién tich TD twong dwong: o

b £E
Ftd — Fo+nT(FT T FT)

|
t
Yi

10
| UI ;
b1

Yd '
yd]

FtJ “AFo & &

S =Ny FT'(yd _aT)_FTI'(yt _a"l')

V| tri truc |-l cach truc 0-0 :
S

c = ~0-0

Ftd

Jtd — ‘]o + FO'C2 + Ny [FT (y(; _aT)2 T I:T (ytI _a'T)Z]

> Vg =Y4—C ;Y =V, +C



Tiét dién hinh thanh cwdng do theo 2 giai doan
1.Giai doan | : TD lam viéc

Dang chir | (duc trwdce). Cac

Tri sO Fyg, Jig» Ya,Y; tinh nhu

TD nguyén khdi cang truédec
2.Giai doan lI:
Tiét dién quy dbi:




Vi tri truc |-l cach truc lI-1 : §

SI—IT

C = > Yo =Ya+C Y =Y, —C

I:td
- 2 1 3
‘Jtd o ‘Jtd + Ftd .C +En.b2.h2

+nb,.h, .(y, +0.5h,)°




Tiét dién hinh thanh cwdng do theo 3 giai doan

1.Giai doan I:

TD da trtv 16, Tinh toén
twong tw nhw g/d | caa TD
nguyén khoi cang sau.
2.Giai doan Il

2.Giai doan lll: ,
TD c6 thém ban bé téng cot thép




I,
F,=F,+nb,.h,

|
o' SI—'T _ n'b2'h2(ytl+0'5h2) s oy oylace iy =y ¢
Fiq Ftd

J,=J,+F,Cc°+— nb h’ +nb,.h,.(y" +0.5n,)°

12




11.2.XAC DINH SUY HAO HUT UNG SUAT TRUOC
TRONG COT THEP CUONG DO CAO

Do co ngot trong bé tong :
Do ttr bién trong bé tong :
Do sw chung nh&o cua CTCDC:

+Do ma sat gitva CTCDC va thanh ong:

+Do bé tdng bi nén dan hoi :




Két cau cang trwdc

Két cau cang sau




11.2.KIEM TRA ON BINH CHONG NU'T THEO U'SP.

On dinh chdng nit theo (rng suéat phap: gém 4 ndi dung

+ Hai ndi dung trong qua trinh thi cong : Il & VI

|.Kiém tra 6n dinh chong nit theo ndi dung |;




*Noi dung kiém tra: (giai doan khai thac)
U’/S tai thé dwdi khdng dwoc phép xuat hién U/S kéo

*Yéu cau kiém tra:

+T4ai trong : tai trong tiéu chuan Me__,




*cOng thirc kiém tra:

+TD nguyén khoi, cé cot thép cang trwérc khi dé BT
C
Oy = Oy ——"2yy 20

‘Jtd
+TD nguyén khoi, cé cot thép cang sau khi dé BT

M M, — Mg
Oy = O =Yg — Yy 20
td

0]

1+TD lién hop, c6 co6t thép cang trwéc khi d6 bé tong
ME MY ME, —ME-MS

d _d max
Oy = Oyt — Yq

J J

0]

"+TD lién hop, c6 cot thép cang sau khi d6 bé téng

c c c c c
o4 = 5 _Mbt _Ml I_Mmax_Mbt_Ml 1l
b = Obr T Y4 . .

3
Jig : Jig

0]



I.Kiém tra 6n dinh chong nit theo ndi dung Il
*Noi dung kiém tra: (giai doan khai thac)
U'/S tai thé trén khong dwoc phép xuat hién U/S kéo

*Yéu cau kiém tra:

+Tai trong : tai trong tiéu chuan Mec_._




*cOng thirc kiém tra:

+TD nguyén khoi, cé cot thép cang trwédrc khi dé BT
C
o, =0 +—m vyl >0
Jig

+TD nguyén khoi, cé cot thép cang sau khi dé BT

M, M_. —M.
O, = Oy +J—'“t.yt + m”l] Ly >0
td

0]

+TD lién hop, c6 cot thép cang trwéc khi do bé téng

M: +M; M® —M: —M;
Jé :O-tt)T + btJ+ 1 'yt + min J bt 1 .ytl > O
td

0

+TD lién hop, c6 cot thép cang sau khi do bé téng

ME  ME , MS& —MS&—MS
Oy = Oy + Y F Y % 20
td td

0]



Il.Kiém tra 6n dinh chdng net theo ndi dung IlI:
*Noi dung kiém tra: (giai doan thi cdng)
U'/S tai thé trén khong dwoc phép xuat hién U/S kéo

*Yéu cau kiém tra:

+Tai trong : tai trong tiéu chuan Mec,,




*cOng thirc kiém tra:




IV.Kiém tra 6n dinh chdong nit theo ndi dung IV:
*Noi dung kiém tra: (giai doan thi cdng)

Kiém tra U'/S nén tai mién tap trung nhiéu cot thép
cwong d6 cao — chong nut doc theo cot thép

*Yéu cau kiém tra:

+T4ai trong : tai trong tiéu chuan Me,,




*cong thirc kiém tra:




Trong do:

1.1: hé sO xét dén tac dung clia co ngdt trong bé téng
RN = RNu : néu C)-min = O-max (1)
= 0.850

— PN - ARA
RN_R Lt'neu Gmin max

Ry=RN, :néub=0.6b,
Ry=RN, :néub=<0.2b,
— Tt (1) & (2) chon gid tri Ry 1&n hon dé tinh toan

(2)




CHUONG 12

GOl CAU




12.1.KHAI NIEM CHUNG VE GOl CAU ‘
|.Khai niém chung va tac dung cua goi cau:

+Truyén tai trong t&r KCN — két cau phan duai.

*Céc luc chinh tac dung 1&n goi cau bao gom:
+Trong lwong ban than cua két cau nhip phan trén
+Tai trong cua hoat tai.




*C4c chuyén vi clia gdi cau gom:

Cau tao chung cla
Goi cau Két cau nhijp

Ban thép

N b4

Goi cau tang

>




II. Cac dang goi cau: ’
Goi cau co thé chia thanh : C6 dinh va di déng

+Goi di dong cho phép chuyén vi thang va xoay
Sau day la cac loai goi thwdng dwoc st dung.

Cau tao bang cach cho mot
tam thép trwot trén moét tam
khac — chuyén vij doc.

Pé gidm ma sét gitra hai ban
thép thwong dung PTFE
(Poly Tetra Fluoro Ethylene)
hoac Teflon...




2.Goi tiép tuyén:

GOi tiép tuyén bao gdm thét trén phang twa vao
mat tru tron cua thét dwdi — thwe hién dwoc cac chuyén
vi xoay, chuyén vi thang nh& sw trwot cia thét trén va
thot dwdi. Chung dwoc ché tao tir cac thép tam day 30-
50 mm.

-Gbi di déng: két cau nhip gian don, lién tuc, cong
xOn...Lnhip = 8-18m, ap lwc thdng dirng tac dung lén goi
co thé dat dén 50 tan

-Goi cb dinh: chiéu dai két cau nhip c6 thé dat dén 60m
va co thé hon, ap Iwc thang dirng tac dung 1&én gbi co
thé dat dén 300 tan




a) Goi co dinh

MAT CHINH
> .‘:_ELG';_d&iT
- v [Pooz 4 e >
L Zﬂﬁ} . .

. H 500/2 Iru 100
A e I 30042 000/ 2
3 . 70052 70072

—

[yl

b) Goi di dong MAT LN »




3.Goi con lan:

Khi chiéu dai nhip tadng 1&n (L >18m) ap lwc thang ding
tdc dung Ién goi cau In goi di ddng kiéu tiép tuyén
khédng con — st dung goi con lan. Gitra thét trén va thot
dwdi co dat con lan tron hodc vat canh. SO con 1an tuy
theo dé I&n cua ap lwe thang dirng

*Pham vi ap dung:

-Khi ap lwc tang 1&n c6 thé tdng dwdng
Kinh con lan, chiéu cao con lan, hoac
sO con lan ....




a)Con lan vat canh

%.

7%,

§
40 270 40
1

a)Con lan tron

2

%2

X

N
N

=]

L L7

) A

lEu






Dé tiet kiém thép con lan c6 thé dwoc lam bang bé tong
cot thép nhuw hinh vé sau (GG6i con lan bé tong co6t thép):

Chiéu cao cua goi con 1&n BTCT I&én — gidm chiéu cao
mo tru cau, s dung thuan loi trong diéu kién khdng
cung cap goi thép duc. Tuy vay con l&n cang cao — dé
mat 6n dinh vij tri.




4.Goi cao su:

GOi cao su dwoc ché tao tir nhirng vat liéu dan hoi (cao
su tw nhién hoac nhan tao).N6 dam bao chuyén vi thang
va chuyén vi xoay nho bién dang cua vat liéu dan hoi.

Mo 111u:11‘_j

Lt nen Litc ngang
—_—

PP ) PTA LTI TITTTTIITS

Trrot neang > Trrot neang

/
Vo ittt A SIS TTIPIII ST
k -

Trrot ngang

Bien dang cua goi cao su khi chin nen. ttwot va quay

Cau tao goi cao su-Thép Cau tao goi cau bang Cao su - Thép
Tam dé
|
V
f Mat trugt PTFE éééééééééééééééé. Miit thép khong gi
Thép ting cudng ba tang | Tam cao su-Thep
Cao su N \




+Do tinh chat vat liéu dan hoi la mém khi trwot nhung
rat crng khi chong lai sy thay déi thé tich. Dwdi tac
dung cua tai trong nén — gdi bi né héng. Bé chju dwoc
tai trong I&n ma khéng bi bién dang qua mrc — cac tam
thép dwoc sir dung dé ngan can sy nd héng.




- Gia thanh ré, chi phi duy tu bao dwéng it.

- Cac loai g0i cao su — thép nhiéu I&p déu c6 wu diém co
thé chap nhan tai trong va chuyén vi vuot qua gia tri
thiét ké I&n nhat.

- Néu ché tao khdng dam bao (Iwu hoa cao su khéng tot,

khéng du thép tang cuwdng, khéng du kich thudece....) —
nhanh chéng bi hw hdng — godi bién dang khéng déu
gay ra (rng suat phu trong két cau nhip — slra chiva
phai kich dam |&n rat khé khan va ton kém.




*Pham vi ap dung:

-Rat phd bién . Kha nang chju tai trong thang dirng : 15-
700 tan, chuyén vj doc I&n nhat tir 4-69 mm.

-C6 thé ap dung cho két cau nhip bd tri trén dé doc
thdng qua st dung goi cau cé mat nghién voi dé doc Ién
nhat 6% - 8%

- Poi v&i cau cong co thé str dung gdi cao su phia trén
c6 hinh cau (c6 tinh chat lam viéc theo moi hwéng nhuw
nhau)

-Céac cau lon va hién dai thwong hay ap dung goi chau
nhw hinh vé sau:




-Céac cau lon va hién dai thwong hay ap dung goi chau
nhw hinh vé sau:

Chi tiet Goi chau

GO1 DI DPONG THEO 2 PHUONG G0i DI BPONG THEO 1 PHUONG
H&T i L M.i.tT CHINH 840 MAT CHINH
590 . I |
[ NGp da Do PTFE | Ban trudt :
ooy, BoPTE |jenie i

Lo thep hdp kim ‘}ig'ﬁ"q mgsgcndr:qdm \Lﬁm cuo 51 l‘ 5_;|;| | %, sii?:il'égn;uu
e
1RMATBANG | 12MATCAT22 1/2 MAT BANG ; 1/2 MAT CAT 44
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