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LOI CAM ON

D6 an tot nghiép 1a su tong hop nhing kién thitc cac mén hoc dugc trang bi trong
nha trudng cling nhu cac kinh nghiém ma sinh vién thu nhan duoc trong suét qua trinh
nghién ctru hoc tap, thuce tap va lam dd an. N6 thé hién cac kién thirc co ban cting nhu kha
nang thyc thi cac y tudng trude mot cong viée thuc té, 1a bude ngodt vo cung quan trong
dé cho sinh vién ap dung mot cach khoa hoc tat ca nhig ly thuyét dugc hoc vao thuc té
cong vi¢c sau nay. Dé)ng thoi no cling 1a méot lan sinh vién duogc xem xét, téng hop lai
toan bo cac kién thic ciia minh linh héi duge, théng qua sy huéng dan, chi bao cia cac
giang vién da tryc tiép tham gia giang day trong qua trinh hoc tap va nghién ctru sudt khoa
hoc 2014 - 2019 ciia ca nhan em, cling nhu toan thé sinh vién khoa xdy dung Truong Pai
hoc Dan Lap Hai Phong.

D6 4n tdt nghiép dugc hoan thanh véi su nd luc ciia ban than va sy gitp dd, chi bao
tan tinh cta gido vién tham gia huéng dan, ¢6 gido TH.S Bui Ngoc Dung di truc tiép
tham gia chi dao, theo doi trong subt qua trinh thyc hién dd an nay. Tuy nhién do su han
ché vé kién thirc chuyén mén ciing nhu kinh nghiém thyc té ciia ban than nén khong thé
tranh khoi nhimg sai s6t. Chiing em rat mong nhan duoc sir quan tAm, xem xét va chi béo
clia céc thay co gido dé dd an t6t nghiép s& dugc hoan chinh hon, gitip ching em hoan
thién hon nita kién thirc chuyén mén ctia minh dé c6 thé hoan thanh tdt nhimg cong viée
kho khan sau khi ra truong,

Em xin chan thanh cdm on sy huéng dan tin tinh cta cd gido , Th.S Bui Ngoc
Dung, ciing nhu toan thé cac Thay ¢ gido trong khoa xay dyng Trudng Pai hoc Dan
Lap Hai Phong da gitip d& em trong qua trinh hoc tap va thuc hién d an t6t nghiép. Mot
lan nita kinh giri dén cac Thay c6 10i chuc stc khoe!

Hai Phong ngay 15 thang 10 nam 2018
Sinh vién

Tran Hoang Hiép
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THIET KE CAU KIM TAN-HUYEN THACH THANH-THANH HOA

PHAN I : THIET KE CO SO

CHUONG I: TONG QUAN VE CONG TRINH CAU KIM TAN- THANH HOA

1.1. Quy hoach tong thé xAy dung phat trién huyén Thach Thanh,Thanh Héa:
1.1.1. Vi tridialy chinh tri:

Cau Kim Tén bac qua song Buoi thudc dia phan tinh Thanh Hoa. Cong trinh cau
Kim Tan dan dén Qudc 16 45, tuyén duong 1a mot trong nhimg clra ngd quan trong ndi
lién cac trung tam kinh té clia huyén Thach Thanh.

Khu vire xay dung cau 13 ving dong bang, bd song rong va bang phang, dan cu
twong d6i dong.

1.1.2. DAn s6, dit dai va dinh huéng phat trién :

Cong trinh ciu nam cach trung tm huyén 3km nén dan cu & day sinh song ting
nhiéu trong mét vai nim gan day, mat do dan sb turong déi cao, phan bb dan cu dong déu.
Dian cu séng bang nhiéu nghé nghiép rat da dang nhw budn ban, kinh doanh.

1.2.  Thue trang va xu hudng phat trién mang lwéi giao thong :
1.2.1. Thuc trang giao thong :

Cau Kim Tan da duoc xay dung tir rat 1au dudi tac dong cia moi truong, do do nod
khong thé dap tmg duoc cac yéu cau cho giao thong voi luu luong xe ¢d ngdy cang ting.

Tuyén dudng hai bén cau da duoc nang cap, do d6 luu luong xe chay qua cu bi
han ché dang ké.

1.2.2. Xu hwéng phat trién :

Trong chién lugc phat trién kinh té cia tinh van dé dit ra dau tién 1a xay dung mot
co s& ha tAng vimg chic trong d6 uu tién hang dau cho hé thdng giao thong.
1.3. Nhu céu vén tai qua song Cam:

Theo dinh hudng phat trién kinh té ciia tinh thi trong mot vai ndm t6i luu lugng xe
chay qua viing nay sé ting dang ké. Nhu cau cung cap va van chuyén hang héa qua Qudc
16 45 ngay cang tang.

1.4. Sw cin thiét phai diu tw xay dung cau Kim Tén:

Qua quy hoach tong thé xay dung va phét trién cia tinh va nhu ciu van tai qua
song Budi nén viée xay dung cau mai 13 rat can thiét. Cau méi s& dap tng duge nhu cau
giao thong ngay cang cao ciia dia phuong. Tir do tao diéu kién thuan loi cho cac nganh
kinh té phat trién dic biét 13 cac nganh cong nghiép.

Cau Kim Tan nam trén tuyén quy hoach mang ludi giao thong quan trong ctia
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huyén Thach Thanh. N6 cling la ctra ngd, la mach mau giao thong quan trong gitta cac
tinh trén Qudc 10 45, gop phan vao viéc giao luu va phat trién kinh t, vin héa xa hoi ciia
tinh.

Vé kinh té: Phuc vu van tai san phém hang hoa, nguyén vat li¢u, vat tur qua lai gitra
hai khu vuc, 1a noi giao thong hang hoa trong tinh.

Do tam quan trong nhu trén, nén viéc can thiét phai xdy dung cau méi 13 can thiét
va cp bach nam trong quy hoach phat trién kinh té chung ctia tinh.

1.5. Pic diém ty nhién noi xy dung cau :
1.5.1. Dia hinh:

Khu vuc xdy dung cau niam trong ving dong bang, hai bén bd séng tuong ddi
bﬁng phéng rat thuén tién cho viéc van chuyén vat liu, mdy moéc thi cong cling nhu viée
t6 chue xdy dung cau.

1.5.2. Khihéu:

Khu vuc xay dung cau c6 khi hau nhiét doi gi6 mua. Thoi tiét phan chia ro rét theo
muia, luong mua tap trung tir thang 7 dén thang 2 nam sau. Ngoai ra & day con chiu anh
huéng tryuc tiép ciia gié muia déng bic vao nhimg thang mua, d6 4m & day twong ddi cao
do gan bién.

1.5.3. Thuy van:

Cac s6 liu do dac thiy van cho thay ché do thity van ¢ khu vuc nay 6n dinh, muc
nudc chénh 1€ch gifta hai mua: mua mua va mua kho 1a tuong dbi 16m, sau nhiéu nam
khao sat do dac ta xac dinh duoc:

MNCN: 18,60m MNTT:

16,50m MNTN: 14,30m
1.5.4. Dia chit:

Trong qua trinh khao sat da tién hanh khoan tham do dia chit va xac dinh duoc
cac 1p dia chat nhu sau:

Lop 1: Sét co do sét

Lép 2: Cét pha sét hat nho

L&p 3: Cat hat nho chat

Vi dia chat khu vire nhu trén, xay dyng cau ta ding mong coc khoan nhoi ma sét
va chdng vao 10p catnho chat.

155 PDiéu kién cung cip nguyén vat liéu :
-Vat liéu da: B4 dugc van chuyén dén vi tri thi cong bang dudng bo mot cach
thuan ti¢n. Pa & day dam bao cuong do va kich ¢d dé€ phuc vu tot cho viéc xay dung cau.
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-Vat liéu cat: cat dung dé xay dung dugc khai thac gﬁn vi tri thi cong, dam bdo do
sach, cuong do va so luong.

-Vt licu thép: sir dung cac loai thép trong nudc nhur thép Thai Nguyén,... hodc cac
loai thép lién doanh nhu thép Vigt-Nhat, Viét-Uc...Nguon thép duoc lay tai cac dai Iy 16n
O cac khu vuc lan can.

-Xi mang: hién nay cac nha may xi méng déu duoc xdy dung ¢ cac tinh thanh luén
dap img nhu cau phyc vu xay dyng. Vi vay, van dé cung cap xi mang cho cac cong trinh
xay dung rét thuan loi, luon dam bao chat lugng va s6 lugng ma yéu cau cong trinh dit ra.

~Thiét bi va cong nghé thi cong: dé hoa nhap v6i sy phat trién ctia xa hoi ciing nhur
su canh tranh theo co ché thi trudng thdi mé cira, cac cong ty xdy dung cong trinh giao
théng déu manh dan co gi6i hoa thi cong, trang bi cho minh may moc thlet bi va cong
nghé thi cong hién dai nhat dép timg cac yéu cau xay dung cong trinh ciu.

-Nhan lyc va may méc thi cong: hién nay trong tinh c6 nhiéu cong ty xay dung cau
duong c6 kinh nghiém trong thi cong.
Vé bién che t6 chire thi cong cac doi xay dung cau kha hoan chinh va dong bd. Can b co
trinh d6 t6 chirc va quan i, ndm vilg vé k¥ thuét, cong nhan co tay nghé cao, co ¥ thirc
trach nhiém cao.
Cac d6i thi cong dugc trang bi may moc thiét bi tuong ddi day di. Nhin chung vé vét lidu
xay dyng, nhan lyc, mady moc thiét bi thi cong, tinh hinh an ninh tai dia phuong khé thuan
loi cho viéc thi cong dam bao tién do da dé ra.
. Céc chi tiéu ky thuat dé thiét ké cau va giai phap két cau :

a) Cac chi tiéu ky thuat:

. Viéc tinh toan va thiét ké cau dua trén cac chi tiéu k¥ thuat sau:
. Tiéu chuan thiét ké : TCN 272-05.
. Quy mo xay dung: vinh ctu.

. Téi trong : doan xe HL-93 va doan ngudi 300daN/m’
. Khoé cau : B =9+ 2xl +2x0,5 (M)

. Khéu d6 cau : Ly=144 (m)

. Do ddc ngang : 2%.

. Song thong thuyén cap : V

b) Giai phap két ciu :

V6i nhitng diéu kién dugc trinh bay nhur trén t6i dua ra giai phap két cdu nhu sau:
Nguyén tic chung:

Pam bao moi chi tiu ky thuat da duoc duyét.

Két cu phai phtt hop véi kha ning va thiét bi ciia cac don vi thi cong.
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Ut tién str dung céc cong nghé méi tién tién nham ting cht luong cong trinh, ting
tinh thAm my.
Qua trinh khai thac an toan va thuén tién va kinh té.
Giai phap két cau cong trinh:
*¢¢  Két cau phz‘m trén:
Dura ra giai phap nhip lon két cau lién tuc, cau dam thép nham tao my quan cho cOng trinh
va giam sb luong tru, bén canh d6 ciing dua ra giai phap gian don két cdu UST dé so sanh
chon phuong an.
+4¢ Két cAu phan duéi:

Mong coc khoan nhi.

Két cAu md chon loai mé chit U twong méng.

Két chu tru duing tru déc than hep.

1.7 Pé xuat cac phuong an so bo:

T céc chi tiéu k thuat, diéu kién dia chat, diéu kién thiy van, khi hau, can ct vao khau
d6 cau. Nhur trén ta c6 thé dé xudt cac loai két cau nhu sau:

Phuong an 1: Cau glan don lién hop tiét dién chir I

Phuong an 2: Céu dam thép nhip gian don bé tong lién hgp ban BTCT

1.8 Két cAu nhip cau gian don cau dam chir I
So d6 két cau nhip : 4x38 (M)
Nhip dam thiét ké : 38 (m)
Nhip dam tinh toan : 37,40 (m)
= Lua chon két cAu phén trén :
Két chu : Dam gian don chir [, b::*mg BTCT du tng luc
Miat cat ngang : Gom 5 dam chir I duc sin,cing trudc
Chiéu cao dam thiét ké 13 1,75m, duc trudc
Khoang cach giita 2 dam 14 2,4m, doc ngang mit duong 13 2% vé 2 phia
Tong bé rong cau : B =9 +2x1,0 +2x0,5 = 12 (m)
= Lua chon két cAu phan duéi :
v’ ChutaoTru:
Tru dac than hep bﬁng vat liéu BTCT thudng dt trén mong coc khoan nhdi co
duong kinh coc @ = 1m.
Thén tru rong 1,6m theo phuong doc cau va 6,5m theo phurong ngang cau va duoc
vubt tron 2 dau theo duong tron ban kinh R = 0,8m.
B¢ mong cao 2m, rong 5m theo phurong doc cau va 8m theo phuong ngang cau dur
kién str dung mong coc dai thap.
Moéng coc sir dung coc khoan nhéi duong kinh coc @ = 1m duy kién chiéu sau chon
coc khoang 25m.
e CiutaoMo:
Dang md ning chit U ¢ tudng canh nguoc bang vét liéu BTCT.
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Bé mong mé day 2m, rong 5m theo phuong doc cau va 13m theo phuong ngang cau.
Bé mong dugc dat dudi 16p dat phu.
Mong coc str dung coc khoan nhdi duong kinh coc @ = Im du kién chiéu dai chon coc
khoang 20m.
e Hé mit chu va cac két chu khac :
Do dbc ngang cau 13 2% vé 2 phia.
Ban mit cau do tai chd day 20 cm, ban lién tuc db tai chd.
Lép pht mét ciu gdm céc 16p :
. Lop bé tong Asfan : 75mm
. L&p phong nude : 4mm
. Mui luyén  : 35mm
v Khe co gidn bang cao su
v’ Gbi cau bang cao su 16i thép ché tao sin
v’ Lan can cau bang BTCT
v Cot dén chiéu sang va hé thong thoat nude sir dung bang vat liéu gang.
= Vit liéu sir dung cho két ciu :
v Bé tong
-Bé tong dam chii méc M500
-Bé tong md, tru mac M300
-Vita xi ming phun trong 6ng gen méc M150
v’ Cét thép
-Lay theo tiéu chuan TCN 272 - 05 ciia bd GTVT
-Thép cuong do cao sur dung loai tao thép cd duong kinh D= 15,2 cm
-Gom 7 soi @ 5mm, A = 140 (mm?)
-Mbdun dan héi E = 197000 (MPA)
-C6t thép thuong ding chon Al va thép ¢ go AlIL
v' Kich thiiéc hinh hoc ctia dAm
P4 bd tri trong ban v& phuong an chon so bd
-Vat liéu Bé tong mac dam chu M500

-Cét thép cuong do6 cao dung loai S - 31, S - 32 ctia hing VSL - Thuy S, thép cau tao
dung loai CT3 va CT5..

1.10.  Két cAu nhip cau dam thép bé tong lién hop
-So 36 két cau nhip : 4x38 (m)
-Nhip dam thiét ké : 38 (m)
-Nhip dam tinh toan : 37,40 (m)
= Lura chon két cAu phén trén :
-Két cau : Dam thép bé tong lién hop
-Mit cit ngang : Gom 5 dam thép
-Chiéu cao dam thiét ké 1a 1,8m
-Khoang cach giita 2 dam 14 2,4m, déc ngang mit duong 14 2% vé 2 phia
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-Tong bé rong cau : B=9 +2x1,0+ 2x0,5 = 12(m)
= Lua chon két cAu phin duoi :
v CiutaoTru:
- Try dic than hep bang vat liéu BTCT thuong dat trén mong coc khoan nhéi co dudng
kinh coc @ =1m.
- Than tru rong 1,6m theo phuong doc cau va 6,5m theo phuong ngang cau va duoc vudt
tron 2 dau theo duong tron ban kinh R = 0,8m.
- Bé méng cao 2m, rong 5m theo phuong doc cau va 8m theo phurong ngang cau dir kién
str dung mong coc dai thp.
- Mong coc st dung coc khoan nhoi duong kinh coc @ = Im du kién chiéu sau chon coc
khoang 20m.
v' Céu tao M6
-Dang md nang chit U c¢6 tudng canh nguge bang vét liéu BTCT.
-Bé mong md day 2m, rong Sm theo phuong doc cau va 13m theo phuong ngang
cau. Bé mong duoc dat dudi 16p dét ph.
-Mong coc stir dung coc khoan nhoi duong kinh coc @ = Im du kién chiéu dai
chon coc khoang 25m.
= Hé mit cau va cac két cau khac :
Do dbc ngang cau 14 2% vé 2 phia
-L6p phti mit cau gdm céc 10p :
e Lop bé tong Asfan : 75mm
e L&p phong nude : 4mm
e Muiluyén :35mm
-Khe co gidn bang cao su
-Goi cau bang cao su 181 thép ché tao sin
-Lan can cau bang BTCT
-C6t dén chiéu sang va hé thong thoat nude str dung bang vét liéu gang.
= Vit li¢u sir dung cho két cau :
v' Bé tong
-Bé tong md, try mac M300
v’ Cét thép
-LAy theo tiéu chuan TCN 272 - 05 ctia bd GTVT
v Kich thudc hinh hoc ctia ddm
-P4 bd tri trong ban v& phuong an chon so bd
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CHUONG II : TINH TOAN SO BQ KHOI LUQNG CAC PHUONG
AN VA LAP TONG MUCPAU TU

A. Phuong 4an I : Cau dim nhip gian BTCT UST lién hop tiét dién chir I

I. Mt ciit ngang va so d6 nhip :
Kho cau : Cau duoc thiét ké cho 4 1an xe chay :

K=9(m)

Tong bé rong cau ké ca lan can, 1& b hanh va giai phan cach B =9 +2x1,0 +2x0,5 =12
(m)

So d6 nhip dam : 4x38 (m)

Tai trong thiét ké HL93

Kh(f) théng thuyén : B=25 (m) ; h =3,5 (m)
Khau d¢ thoat nudc : X Ly >144 (m)

1. Tinh toan so b khoi lwgng két cAu nhip
1. Tinh toan két cu nhip giin don
m T6 hop ndi luc theo cac TTGH :
Theo TTGH vé cudng do 1taco: Q=n;. X(Yi.Qi) Trongdd:
Q; : Tai trong tiéu chuan
Y, : Hé sb tai trong
ni=1: H¢ sb diéu chinh
Béng hé s6 tai trong dung trong qué trinh thiét ké

Hg s0 tai trong

Loai tai trong

Lén nhat | Nho nhat
Tai trong thuong xuyén
DC : Cau kién va céc thiét bi phu 1,25 0,90
DW : Lop phtit mét cau va céc tién ich 1,50 0,65
LL : Hé s6 lan m = 0,85. Hé s6 xung kich (1 + IM) = 1,25 1,75 1,00

m Tinh tai :
GoOm trong luong ban than mé va trong lwong két cu nhip : Trong lugng ban than két cau
dam I dic trudic :
Chiéu cao dam chit H= 175cm.
Miat cit gitta ddm chi Mt cat dau dam

Sinh Vién: Tran Hoang Hiép Trang: 11




THIET KE CAU KIM TAN-HUYEN THACH THANH-THANH HOA

10 60 10
ya

ya y7a ya lO 60 10
1 1 £ £
By — —¥8
15 T
15 —
N
5
20
—
97
175
20 20 | |
M M M 60 Kl
N—
20
)ﬁ
20
60

-Dién tich ctia mét cit dim tai gitra nhip : A= 637000mm?(Tinh toan Autocad)

-Dién tich ctia mit cit tai diu dam: A= 1085000 mm?(Tinh toan Autocad)

-Dién tich trung binh tai mit cit phan viit dau dam: A= 861000mm?(Tinh toan Autocad).
-Thé tich ctia mt dAm chu:

V =30400.637000 + 2.1500.1085000 + 2.800.861000 = 2,399.10"° mm°= 23,99 m®.
-Trong lwong 1 dim chu: DCy, = 25.23,99:38 =17,13(kN/m).

1.1. Dam ngang:
Theo chiéu doc ta b6 tri 3 dAm ngang: 2 ddm ngang ¢ 2 dau dam mdi dam cach dau dim
0,2m; dam con bo tri & giita nhip .
-Thé tich cua 1 ddm ngang : V=1,82.0,2 =0,364m".
-Trong luong ctia dAm ngang cho 1 dam chu:
DCy=25.(0,364.5.4) : (5.38) = 1,04 (kN/m)

. Tam BTCT ké trén dam chi:

-Tam BTCT ké trén dam chii nhu hinh v& ¢6 tac dung nhu van khudn dé thuén loi thi
cong ban mit cau.

“Thé tich ctia 1 ban ké 1a: V=0,08.1,8.38=4,48m",

~Trong luong ctia tim BTCT cho 1 dam chu :

DC= 25.(4,84.4): 385 = 2,56 (kN/m)

- Ban mit ciu:
-Thé tich cia BMC: V=0,2.12.38=84m",
-Trong luong cia BMC cho mot dam:
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DCbmc=25.84: (38.5) =12(kN/m).
Tinh tai tac dung 1én 1 dam chi & giai doan 1
DC1= DCdc+ DCdn+ DCT+ DCbhmc
=17,13+1,04 +2,56 + 12 = 32,73(kN/m).

. Trong luwgng lan can, tay vin.
- Trong luong lan can trén 1m dai: DW;. = 0,2.24 = 4,8(kN/m). Trong luong lan can:
DC= 4,8 (kN/m)

. Trong luong ciia cac 16p phit ban mit cau:
L6p phu BT atfan :

DW= 0,075. 24=1,8(kN/m)

+L&p mui luyén:

DW,= 0,035.24= 0,84(kN/m)

+L&p phong nude:

DW= 0,004.11 = 0,044(kN/m)

=> Trong luong ctia cc 16p phu ban mit cau:

DW = DW; + DW,+ DW, = 2,684(kN/m)

2.Khoi hrong mo, tru cau:
2.1. Khoi lwgng mo cau:
MO A :

100 180 50

650
"
100

100

=%

TONG HQP KHOI LUQONG MO A
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HAM TRONG TRONG
TEN CAU THE LUQONG | LUQNG THEP LUONG
STT ) , , A
KIEN TICH |THEP(KN/m3) (kN) BETONG(KN)
(m3)
1 Bé mb 182 1 182 4363
2 Than md 93,6 1 93,6 22464
3 | Tuongdinh 9,36 1 9,36 224,64
4 | Tuodng canh 42,84 1 42,84 1028,16
5 P4 tang 0,9 1 0,9 216
6 Tong 328,7 328,7 78888
TONG 82175
TONG HQP KHOI LUONG MO B
A ) THE HAM TRONG TRONG
o M) THEP(kN/m3) THEP (kN) | BETONG(KN)
1 Bé mo 182 1 182 4368
5 Than mé 936 1 936 2246 4
3 Tuong dinh 9,36 1 9,36 224,64
4 Tudng canh 394 1 394 945,6
5 Da tang 0,9 1 0,9 21,6
6 TONG 325,3 325,26 7806,24
TONG 81315
2.2. Khi luwgng tru:
- Tru 2:
SO DO MAT CAT NGANG CAU
(TY LE 1:200)
Sinh Vién: Tran Hoang Hiép Trang: 14
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600

600

754 ‘ §150
By I 1
ilZOﬂ» D0 ‘ 240 240 4 zwdnb %120
75 650 275
800 Y 800
200 200
oW W m
TONG HQP KHOI LUQONG TRU T2
STT TEN
CAU THE HAM TRONG TRONG
KIEN TIGH LUONG | LUQONGTHEP| LUONG
THEP(KN/m3) (kN) BETONG(KN)
1 Bé tru 80 1 80 1920
5 Thantrtu | 59,28 1 59,28 142272
3 Xami 31,88 1 31,88 765,12
4 Pa ké goi 2.4 1 2.4 57,6
5 TONG 173,56 173,56 416544
TONG 4339,0
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TONG HQP KHOI LUQONG TRU T1, T3

TEN THE HAM TRONG TRONG
STT CAU TICH LUQONG | LUQNG THEP| LUQNG
KIEN (m3) | THEP(KN/m®) (KN) BETONG(KN)
1 Bé tru 80 1 80 1920
5 Thén try 832 1 832 1996,8
3 Xami 31,88 1 31,88 765,12
4 D3 tang 24 1 24 57,6
5 TONG | 197,48 197,48 473952
TONG 49370

3.3.Tinh toan s6 lwong coc trong bé mé,tru:
3.3.1. Xac dinh strc chiu tai tinh toan cia coc:
3.3.1.1. Vit liéu :

. Bé tong cap 30 ¢6 fc’ =300 kg/cm2

. Cbt thép chiu luc Al ¢ Ra=2400kg/cm2

3.3.1.2. Stre chiu tdi ciia coc theo vat li€u
Stre chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK st chiu tai ciia coc theo vat liéu lam coc tinh theo cong thirc
Sau.
Pv~@.Pn
Vi P, = Cuong d6 chiu luc doc truc danh dinh c6 hoac khong co udn tinh theo cong thirc

Pn= @ .{my.m,.fc’.(Ac-Ast)+fy.Ast} =0,75.0,85{0,85.fc’.(Ac-Ast)+fy. Ast}
Trong do6 :
@ = Hé s6 strc khang, ¢ =0.75
My M, : Céc hé sb diéu kién lam viéc.
f. =30MPa: Cuong d6 chiu nén nhd nhét cia bétong
fy = 420MPa: Gidi han chay déo quy dinh ctia thép
A.: Dién tich tiét dién nguyén cua coc
A.=3.14x500°=785000mm’

Sinh Vién: Tran Hoang Hiép Trang: 16



THIET KE CAU KIM TAN-HUYEN THACH THANH-THANH HOA

Ag: Dién tich caa cdt thép doc (mmd).
Ham luong cdt thép doc thudong hop 1y chiém vao khoang 1.5-3%. véi ham luong 1.5%
ta co:
A,=0.015.A.=0.015.785000 = 11775mm?
Chon cbt doc 13 @25, s6 thanh c6t doc can thiét 1a:
N=11775/(3.14x25% /4)=24 chon 25025 A4=12265.625 rnm?
Vay strc chiu tai ciia coc theo vat ligu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.103(N).
Hay Py, = 1585 (T).

3.3.2.3. Stic chiu tai ciia coc theo dit nén:
S6 liéu dia chat:
Lop 1: Sét co do sét
Lép 2: Cat pha sét hat nho
L&p 3: Cat hat nho chat
+) Strc chiu tai cua coc theo dét nén tai M A:
Strc chiu tai trong nén cta coc treo (coc ma sat) xac dinh theo cong thuc :
= gs = 0,00021(N-53) + 0,15 voi 53 <N < 100 (Mpa)
gs = 0,0028N voi N <53 (Mpa)
. Lop 1 - Sét c6 d6 sét g, = 0,0028 x 12 = 0,0336(Mpa) = 3,36 T/m?)
. Lop 2 - Cat pha sét hat nhé g =0,0028 x 32=0.0896(Mpa) = 8,96(T/m°)
= Lop 3 - Cathat nho chat g =0,0028 x 52 = 0.1456 (Mpa) =14,56(T/m2)
Qr = ¢.0n = @qp.Qp + ¢qs.Qs
Trong do6 :
. Qp : Strc khang d& cua miii coc (T) Qp =, X A,
= Qs: Stre khang do ctia than coc (T) Qs= 0s.As

@ qp=0.55 hé s6 strc khang d& ciia mili coc

. s : Strc khang d& don vi cua than coc (T/m?)
. Qv : Strc khang d& don vi ctia miii coc (T/m?)
. @ = 0.65 : He sb strc khang d& ctia than coc

. A : Dién tich miii coc (m?)

- As : Dién tich ctia bé mit than coc (m?)

- Xéc dinh strc khang don vi caa mili coc g, (T/m?) va st khang miii coc Qp
Miii coc dat & 16p cubi cung - cat nho chét (co N =55).Theo Reese va O’Niel
(1988) c6 thé udc tinh strc khang miii coc don vi bang cach sir dung tri sé xuyén
tiéu chuan SPT, N. Vé&i N < 75 thi g, = 0,057N (Mpa)
Ta ¢6 strc khang miii coc don vi q, = 0,057.55 (Mpa) = 3,135 (Mpa) = 313, 5
(T/m?)

Qp = 313,5x3.14 x 1%/ 4 = 246,1 (T)
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- Xac dinh strc khang don vi cua than coc g (T/ mz) va strc khang than coc Q s Theo
Reese va Wright (1977) Sttc khang bén don vi g5 ctia than coc dugc xac dinh theo
cong thtrc :

Bang tinh sirc khang thin coc trong nén dat

, Chiéu dai coc trong )

Lop  1p dat (m) qs(T/m?) As(m2) Qs (T)

1 4,78 3,36 15,01 50,43

2 8,90 8,96 27,95 250,43

3 10,98 14,56 34,48 502,03
Téng 24,66 267,63

Ttr d6 ta co: Stre chiu tai cua coc tinh theo diéu kién dat nén Qr
Q,=0,55.232,67 + 0,65.267,63 = 301,93 (T) = 3019,3 (KN)

3.3.2 Tinh todn dp lwc thing dirng tic dung 1én mé va tru:

3.3.2.1 Ap luc tic dung lén mé:

- Trong lugng ban than md: DC",5 = DCpe.1,25 =8217,5 .1,25= 10271 88(KN)

- Trong luong két cau nhip, trong lugng lan can tay vin va cac 10p mat cau truyén
xuéng:( Tinh tai giai doan I va giai doan II truyén xudng)

G,'= 25 X DC +1,5 X DW x 37,4 x 1/2
Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do 16p pht mit cau, DW = 2,684 (KN/m).
=> G,"= 3691,78 (KN).
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi giy ra :
Pi= vy .nm. [(1+IM)Y3  (Pi.yi) +9,3.w]+2.T. yp. .PL.@

Trong do:

Yoo Hé sb vuot tai cua hoat tai, YLL = 1,75.

vrL : HE sb vuot tai cua tai trong nguoi

YL = 1,75

n : S lan xe, n =3,

m : H¢ s6 lan xe, m= 0,85

(1+IM) = 1,25: Hé s xung kich.

Pi : Tai trong cua truc xe

Yi : Tung d§ duong anh hudng twong img dudi truc banh xe Pi.
w : Dién tich duong anh huong, w = 18,7
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T : Bé rong duong ngudi di, T = 1,0m.
Vay:Pi=1,0x2x 1 x {1,25 x (145 x 1+145 x 0,885+35 x 0,77) +
+x9,3x18,7}+1,75x2x1,0x3x18,7=2261,47 (KN).
= P;=2261,47 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong lan + nguo1 gay ra:

Pi=y.n.m. [A+IM)Y2,(Pi.yi) + 9,3. w]+2.T. yp. .PL.@
Trong do :
Y. : Hé sd vuot tai ciia xe hai truc thiét ké, Y,, = 1,75
P,=1,75x2x1x{1,25x(110x 1+110x 0,968) + 9,3 x 18,7} + 1,75 x 2 x 1,0x3
x 18,4 = 1902,83(KN).
=> P, = 1902,83 (KN).
So sanh ta chon gia tri cia hoat tai la: Py = 2261,47 (KN).
Vay tong tai trong tic dung 1én mo ciu la:
A" =DC", s + G + P, = 10271,88+3691,78 +2261,47=16225,13 (KN)
=>Ap™ = 16225,13 (KN).

3.2.2.2. Ap Iuc tac dung 1én tru:
Ap lue tac dung 1én tru T2:

Trong lugng ban than try T2:

DC"Ti = DCy,,"* x 1,25 = 4339,0 x 1,25 = 5423,75(KN)
-Trong lugng két cau nhip, trong lugng lan can, d4 via va cac 16p mat cau truyén
xubng:( Tinh tai giai doan I va giai doan II truyén xudng)
G,'=0,25 X DC +1,5 X Dw x 37,4 Trong dé:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do 16p pht mit cau, DW = 2,684 (KN/m).
=> G,"= 7383,56(KN).
+ Tai trong do xe tai thiét ké + tai trong lan + ngudi gay ra:

P.= vy .nm. [(1+IM)Y3 (Pi.yi) + 9,3.w]+2.T. yp. .PL.@w

w : Dién tich duong anh huong, w = 38
Vay:P;=1,75x2x 1 x{1,25 x (145 x 1+145 x 0,885+35 x 0,885) + 9,3 x 38} +
1,75 x2 x 1,0x 3 x 38 =3306,07 (KN).
=>P; = 3306,07 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong 1an + nguoi gay ra:
P,= vy .nm. [(1+IM)YZ ,(Pi.yi) + 9,3.w]+2.T. yp. .PL.@

Vay : P, =1,75x2x1x{1,25x (110 x1+110x 0,968) + 9,3 x 38} + + 1,75 x 2 X
1,0x 3 x 38

=2900,62 (KN).
=> P, =2900,62 (KN).
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+ Tai trong do xe tai thiét ké + tai trong lan + ngudi gay ra :
Ps=vy .nm. [(1+IM)Y3 (Pi.yi) + 9,3.w]+2.T. yp. .PL.@w

Vay:P3=0,9x1,75x2 x 1 x{1,25 x (145 x (0,885+1+0,369+0,264)+35 x
(0,885+0,484) + 9,3 x 38} +1,75x 2 x1,0x 3 x 38
=7012,75 (KN).
=>P3=7012,75 (KN).
So sanh ta chon gia tri cia hoat tai la: P; = 7012,75 (KN).
Vay t6ng tai trong tac dung lén tru T2 la:
A,™ = DC"; + G," + P; = 5423,75+7383,56+7012,75 = 21686,76 (KN)
=3 A, =21686,76(KN).
Két qua ap lwc tinh toan

Thong so 0A Mo B Tru 1 Tru 2 Tru 3

Ap(kN) 16225,13 16117,63 21205,34 21686,/6 21205,34

3.3.3. Xdc dinh sé lwong coc va bé tri coc cho mé, tru ciu: 3.3.3.1. Xdc dinh so
luong coc:
Cong thurc tinh toan :

N= g .
+ (: hé sb ké dén tai trong ngang;
+ B =2 cho tru, B =4 cho md (md chiu tai trong ngang 16n do ap luc ngang cua dat
va tac dung ctia hoat tai truyén qua dét trong pham vi ling thé truot ctia dat dip
trén mo).
Tinh toan so lwong coc

Ptt

Cau kien  |Ap(kN) Ptt(kN) b (coc) Chon coc
Mo A 16225,13 7135,6 1,4 3,2 6

Mo B 16117,63 6371,6 1,4 3,5 6

Try 1 22434,26 7346,6 1,2 3,7 6

Tru 2 21686,76 7118,0 1,2 3,7 6

Try 3 22434,26 6568,4 1,2 4,1 6

3.3.3.2. BO tri coc trong mé va tru:

3.4. Khoi lwgng cac két kau khac:

a) Khe co gidn
Toan cau €6 4 nhip 38 (m), do do co 5 vi tri dat khe co gidn dugc lam trén toan bo
bé rong cau, vivay chiéu dai chiéu trén toan bo cau 1a: 5*12 = 60 (m).

b) Goi ciu
Gbi cau ctia phan nhip don gian duge bd tri theo thiét ké, nhu viy mdi dam can c6
2 gbi. Toan cau c6 5*2 = 10 (cai).
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c) Pén chiéu sang

Dua vao d6 doi cia dén va nhu cau can thiét chiéu sang trén cau ta tinh duoc
s6 dén trén cau. Theo tinh toan ta bd tri dén chiéu sang trén cau so le nhau, mdi cot
cach nhau 38 (m), nhu vay s6 dén can thiét trén cau 1a 4 cot.

d) Ong thoat nuéc

Dua vao luu luong thoat nude trén mat cau ta tinh ra s6 ong thoat nudc va
bd tri nhu sau: 6ng thoat nudc duge bo tri & hai bén cau, bd tri so le nhau, mdi éng
cach nhau 10(m), nhu vay sé dng can thiét trén cau 13 30 dng.

3.5. Du kién phwong 4n thi cong:

3.5.1 Thi cong mo:

Buoc 1:

-San Ui mit bang (dung may ui). Pinh vi tim coc.

-Lam 14n trai cho can b0 cong nhan

-Tap hop may moc thiét bi vat liéu chuén bi thi cong mb

Buwoc 2:

-Dinh vi tim coc, lép dat, dinh vi may khoan. Dung may khoan
-Tién hanh khoan coc dén cao do thiét ké.

-Vé sinh 16 khoan, ha 16ng thép, d6 bé tong theo phuong phap ‘ORTD’ trong nudc
Budc 3:

-Dung may xuc két hop nhan luc dao hé méng dén cao do thiét ké (mong coc va
moéng nong )

-Dap dau coc vé sinh h mong

-Rai ¢4 dam dém day 30cm, d6 bé téng 16p 16t 10cm

Buoc 4:

-B6 tri ¢t thép dung van khudn bé

-6 bé tong bé mb

Budéce 5:

-B6 tri ¢t thép dung van khuén than md

-6 bé tong than md dén cao do da ké gbi

Buoc 6:

-B6 tri c6t thép dung van khudn va d6 bé tong phan con lai.
-Pip dat non md va hoan thién.

3.5.2. Thi cong tru cdu:

Buoc 1:

-Dung phao chd ndi din ra dén vi tri thi cong tru bang cac may chuyén dung.
-Phao chd nodi co dbi trong dé dam bao an toan thi cong.

Buéc 2: Péi véi mong coc khoan nhoi

-Pinh vi tim coc,lép dat, dinh vi may khoan. Dyng may khoan

-Tién hanh khoan coc dén cao do thiét ké.

-Vé sinh 16 khoan,ha 16ng thép,d6 bé tong theo phuwong phap ‘ORTD’ trongnudc
-Po dac xac dinh tim try, tim vong vay coc van thép, khung dinh vi
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-Ha khung dinh vi, dong coc van thép. Vong vay coc van

Buwoc 3:

-C6 dinh phao trd ndi

-Bong vong vay coc van thép

Buwoc 4

D6 bé tong bit day theo phuong phap vira dang
-Hut nugce ra khoi ho mong

-X6i hat vé sinh day hé mong

-Lap dung van khudn, c6t thép va do bé tong bé tru
-Sau khi bé tong try du cuong do dao phép lap dung van khuon cot thép do bé tong

than tru

-Hoan thién try, thao d& da gido van khuon, dung bua rung nhd coc van thép thao

do hé théng khung vay coc dinh vi

3.5.3.Thi céng két cdu nhip:

Budc 1: Chudan bj:
-Lap dung gid lao ba chan
-Sau khi b€ tong try dat cuong do tién hanh thi cong két cau nhip

-Tap két dAm & 1 bén dau cau

Buwoc 2:

-Dung gid ba chan cau lap dam & mot bén dau cau

-Tién hanh d6 bé tong dim ngang.

-6 bé tong ban lién két giita cac dam
-Di chuyén gi4 ba chan thi céng cac nhip tiép theo
Buwoc 3: Hoan thién
-Thao 1ap gia ba chan
-6 bé tong mat dudng
-Lap dyng via chin 6 t6 lan can, thiét bi chiéu sang, dng thoat nudc. Lap dung bién

bao
Tong mirc diu tw phwong 4n cau dam |
TT Hang muc Ponvi | Khéi Pongia  Thanh tién (d)
luong (d)
I Keét cau phan trén d 31,664,440,000
1 Dam BTCT UST 37,4m m> | 913.185 [25,000,000 [22,829,625,000
2 Cot thép dam T 146.115 25,000,000 [3,652,875,000
Bé tong | 5 cha
3 | UM ETSE T w1495 5,000,000 747,500,000
4 | Cot thép lan can, go chan T 21.5 [25,000,000 537,500,000
5 Goi cau Cai 84 [7,000,000 [588,000,000
6 Khe co gian m 92 16,000,000 (52,000,000
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7 Lép pht mat cau m’ 390.6 [4,500,000 [1,757,700,000

8 ong thoat nudc Cai 44  [350,000 15,400,000

; Dien chicu sang Cal 10 22,000,000 220,000,000

10 L&p phong nudc m* 2387 (320,000 763,840,000

I Két cau phan duéi 25,174,800,000

1 Coc khoan nhoi m | 1200 8,000,000 9.600,000,000

2 Bé tong mo, tru m’ 1350.8 5,000,000 6,754,000,000

3 Cot thép mo, try T 185 25,000,000 #4,625,000,000

4 Cong trinh phu trg % 20 1 ...113  4,195,800,000
Al Gia tri DTXL chinh d [+11 56,839,240,000
All Gia tri xay lap khac % 10 Al 5,683,924,000

1 | San lap mat bang thi cong

2 CT phuc vu thi cong

Chuyén

3 quan,may,bBGT,lan

A | Gia tri du toan xay lap d Al+ATl 62,523,164,000

B Chi phi khac % 10 |A 6,252,316,400

1 KSTK,tr van,bao hiem

2 Chi phi ban quan ly

5 | Khénh thanh ban giao,dén

bu

4 Chi phi ra pha bom min

C Truot gia % 5 A 3,126,158,200

D Du phong % 6 |A+B 4,126,528,824

2 aa d A+B+C+D [76,028,167,000
Tong mirc dau tw
Chi tiéu Im” cdu 43,997,782

B.PHUONG AN Il : CAUDAM THEP BT LIEN HQP
|. MAT CAT NGANG VA SOPO NHIP :
Kho cau : Cau duoc thiét ké cho 3 1an xe chay :

K=9(m)
Téng bé rong cau ké ca lan can, 1& bo hanh va giai phan cach: B =9 + 2x1,0 +
2x0,5 =12 (m)
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So d6 nhip dam : 4. 38 (M)

Tai trong thiét ké HL93

Kho thong thuyén : B =25 (m) ; h = 3,5 (m)
Khéu d6 thoat nudc : Y, Lo >144 (m)

I1. TINH TOAN SO BQ KHOI LUQNG KET CAU NHIP
1. Tinh toan két cAu nhip dam :
v' T4 hop noi lyc theo cac TTGH :
Theo TTGH vé cudng d6 1 tacd: Q=n;.Y(Yi.Qi) Trong do :
Q; : Tai trong tiéu chuan tinh toan
Yi: Hé s tai trong
ni=1: H¢ s diéu chinh
H¢ sb tai trong dugc léy nhu sau :

H¢ s tai trong
Loai tai trong

Lon nhat| Nho nhat

Tai trong thuong xuyén

DC : Ciu kién va céc thiét bi phu 1,25 0,90

DW : Lop phu mat cau va cac tign ich 1,50 0,65

LL : Hé s6 lan xe m=0,85. Hé s6 xung kich (1 +IM) =1,25
1,75 1,00

Chiéu cao dam:
Theo 22TCN272-05:  h > 0,033L= 0,033.33 = 1,089(m).
h > 0,04L = 0,04.33 = 1,32(m).
Theo kinh nghiém: h=1/20 . L =1/20.33=1,65m
Chon h= 1,8 m ( h & day 14 chiéu cao dam thép lién hop voi ban BTCT).
- Bé day ban vach: t, = 7 + 3. h = 7+3.1,8= 12,4 (mm)
Chon t, =14 mm

-Bé rong ban bién:

+ bs > h/5 = 2000/5 = 400(mm).

+ by > S/20 = 2300/20 = 115(mm).
+ 240 < by < 800(mm).

Chon bs =400 (mm)

-Bé day ban bién:

+ > 12 mm

+ t; <40 mm

+t > bf/30 =15 (mm)
Chon t; =20mm
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-Chon ban tap:

Bé rong ban tap : 300 mm

Chiéu day ban tap : 20 mm

- Vi la dic diém dam lién hop do vay ma ban mat cau s& cung tham gia chiu
nén cung véi bién trén cua dam thép do vy ma kich thudc ctia dam thép cho phép
giam dén muc t6i thiéu, Tuy nhién viéc chon kich thudc ctia dam thép phai dam
bao diéu kién 6n dinh ctia dAm thép khi nén.

- Qua mot sb dic diém cua dam lién hop nhu trén ta cé thé chon tiét dién dam
nhu sau:

100
950 A\ ~
» T M
T ﬂ |
}—‘ ® L] ¢ : . I
+ 200
‘[ 'Y L] e ¢ ‘ . )
20

400

- Trong luong ban than dam thép: Di =y, . An

Ay, =1764.14+300.16 +350.20+ 400.20 = 44496(mm?)
Dién tich tiét dién ngang ctia dim thép y; =7,85. 9,81 (KN/m°®) : Trong luong riéng

ctia dam thép D, = 7,85.9,81. 44496.10° = 3,42 (KN/m)
Trong lugng lién két ngang va hé lién két suon ting cuong :

D.=0,12. Di =0,12. 3,42 = 0,4(KN/m)
Trong luong ban bé tong mit cau:
D3 =2,5.9,81.(0,2.2,4 + (0,54+0,30).0,08/2) = 12,11 (KN/m)
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=> Tong tinh tai tiéu chuan giai doan I:
DC,=D;+D,+D3=3,62 + 0,4 + 12,11 = 16,1(KN/m).

1.1. Déim ngang:

Theo chiéu doc ta bé tri 3 dam ngang: 2 dam ngang ¢ 2 dau dam mdi dam cach
dau ddm 0,2m; dam con b tri & gifra nhip .
-Thé tich ctia 1 dAm ngang : V=1,82.0,2 = 0,364m".

-Trong luong cua dam ngang cho 1 dam chu:
0,364. 5.4

DCdn= 25. =1,04(kN/m).
5.38

1.2. Tdm BTCT ké trén dim chii:

-TAm BTCT ké trén dam chi nhu hinh v& ¢6 tac dung nhu van khuon dé thuén loi
thi cong ban mat cau.

-Thé tich cua 1 ban ké 1a : V =0,08.1,8.38=4,48m">

-Trong lugng ctia tim BTCT cho 1 ddm chu :
4,84.4

DC,=25. 282 = 5 56(kN/m).

538

1.3.  Bdn mdt ciu:
-Thé tich cia BMC: V=10,2.12.38= 84m°.
-Trong luong cia BMC cho mét dam:
DCmeZZS.% =12(kN/m).
=> Tinh tai tic dung Ién 1 dam chu & giai doan 1 :
DC1= DCdc+ DCdn+ DCT+ DChmc
=17,13+1,04 + 2,56 + 12 = 32,73(kN/m).
1.4. Trong lugng lan can, tay vin:
- Trong luong lan can trén 1m dai: DWW, = 0,2.24 = 4,8(kN/m).
=> Trong lugng lan can: DC= 4,8 (KN/m)

1.5. Trong lwong ciia cdc Iop phii ban mdt cau:
L&p phu BT atfan :
DWi= 0,075. 24= 1,8(kN/m)
+L6p mui :
DW,= 0,035.24= 0,84(kN/m)
+L&p phong :
DW;= 0,004.11 = 0,044(kN/m)
=> Trong lugng cua cac 16p phu ban DW = DW; + DW,+ DW; = 2,684(kN/m)

2. Khdi lwong md, tru cu:

2.1. Khéi lwong mé cau:
Mo A:

Sinh Vién: Tran Hoang Hiép Trang: 26



THIET KE CAU KIM TAN-HUYEN THACH THANH-THANH HOA
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TONG HQP KHOI LUQNG MO A
‘ THE HAM TRONG TRONG
ST| TEN CAU Tf({;)H LUQNG |LUQNG THEP, LUONG
T KIEN m THEP(KN/m3 (kN) BETONG(KN)
)
1 B¢ mo 182 1 182 4368
5 Than mo 93,6 1 93,6 22464
3 | Tuodng dinh 9,36 1 9,36 224,64
4 | Tuong canh 42,84 1 42,84 1028,16
5 Da tang 0,9 1 0,9 21,6
5 TONG 3287 3287 78888
TONG 82175
TONG HQP KHOI LUQNG MO B
TTJiE HAM TRONG TRONG
s | TENCAU M | LugNG | LUONG | LUQNG
KIEN THEP(KN/m | THEP (kN) | BETONG(kN)
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1 Be mo 182 1 182 4368
2 Than mo6 93,6 1 93,6 22464
3 Tuong dinh 9,36 1 9,36 224,64
4 Tuong canh 39,4 1 39,4 945,6
5 ba tang 0,9 1 0,9 21.6
6 TONG 325,3 325,26 7806,24
TONG 8131,5
2.2.  Khoi lwong tru:
- Tru 2: ) ] )
SO DO MAT CAT NGANG CAU
(TY LE : 1/200)
600 P 600 ﬂ»
| IlOO
K150
800 Y, 800
200 i v200
SO PO MAT BANG BE MONG
(TY LE : 1/200)
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TONG HQP KHOI LUQNG TRU T2

125

250

125

TEN THE HAM TRONG TRONG
STT | CAU TIGH LUQNG | LUQNG THEP| LUQNG
KIEN THEP(KN/m®) (kN) BETONG (kN)
1 Bé tru 80 1 80 1920
5 59,28 1 59,28 142272
Than tru
31,88 1 31,88 765,12
3 Xa mu
, 2.4 1 2.4 57,6
4 | Pakeé gbi
173,56 4165,44
5 TONG | 173,56
TONG 4339,0
TONG HQP KHOI LUQNG TRU T1, T3
TEN THE HAM TRONG TRONG
STT CAU TICH LUQONG |LUQONG THEP| LUQNG
KIEN THEP(KN/m°) (kN) BETONG (kN)
1 Bé tru 80 1 80 1920
2 Thantry | 83,2 1 83,2 1996,8
3 X4 mii 31,88 1 31,88 765,12
4 P4 tang 2,4 1 2,4 57,6
5 TONG | 197,48 197,48 4739,52
TONG 4937,0
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3.3. Tinh to4n sb lwgng coc trong bé mo,tru:
3.3.1 Xdc dinh svrc chiu tdi tinh todn cia coc:
3.3.1.1. Vit liéu :
-Bé tong cap 30 c6 fc’ =300 kg/cm?2
-Cot thép chiu luc AII c6 Ra=2400kg/cm?2
3.3.1.2. Stre chiu tdi cua coc theo vat liéu

Strc chiu tai cua coc D =1000mm

Theo diéu A5.7.4.4-TCTK strc chiu tai cua coc theo vat liéu lam coc tinh
theo cong thirc sau :

Pv~™@.Pn

Véi P, = Cudng d6 chiu luc doc truc danh dinh c6 hodc khong co udn tinh

theo cong thirc:
Pn= ¢ .{my.m,.fc’.(Ac-Ast)+y.Ast} =0,75.0,85{0,85.fc’.(Ac-Ast)+Hy. Ast}
Trong d6 :
@ = Hé sb sirc khang, ¢ =0.75
m,m, : Cac hé s diéu kién lam viéc.
f.” =30MPa: Cudng do chiu nén nhé nhat ctia bétong
fy =420MPa: Gi6i han chay déo quy dinh cia thép
A.: Dién tich tiét dién nguyén ctia coc
A.=3.14x500"=785000mm’
Ag: Dién tich cia cdt thép doc (mm?).
Ham luong c6t thép doc thuong hop 1y chiém vao khoang 1.5-3%. voi ham luong 1.5%
ta co:
Aq=0.015.A,=0.015.785000 = 11775mm?
Chon c6t doc 1a ©25, sb thanh cbt doc can thiét 1a:
N=11775/(3.14x 25%4)=24 chon 25025 A4=12265.625 rnrn’
Vay suc chiu tai cia coc theo vat liéu la:
Py = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.10%(N).
Hay Pv = 1585 (T).

3.3.2.3. Stec chiu tdi ciia coc theo dit nén:
S6 liéu dia chat:
Lop 1: Sét co do sét
L&p 2: Cat pha sét hat nhé
Lop 3: Cat hat nho chat
+) Surc chiu tai cua coc theo ddt nén tai Mo A:
Strc chiu tai trong nén cua coc treo (coc ma sat) xac dinh theo cong thuec :
. gs = 0,00021(N-53) + 0,15 v&i 53 <N <100 (Mpa)
gs = 0,0028N vdi N < 53 (Mpa)
= Lop 1 - Sét co do sét gs = 0,0028 x 12 = 0,0336(Mpa) = 3,36T/m2)
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. L&p 2 - Cét pha sét hat nho q = 0,0028 x 32=0.0896(Mpa) =
8,96(T/m?)
. L&p 3 - Cat hat nho chat g = 0,0028 x 52 = 0.1456(Mpa) =
14,56(T/m?)
Qr = ¢.Qn = @qp.Qp + ¢gs. Qs

Trong do :
. Qp : Strc khang d& cuia mili coc (T) Q, =g, X A

. Qs : Strc khang do cia than coc (T) Qs =gs X A

. @qp =0.55 hé sb strc khang d& ctia mili coc

. ®qs =0.65 hé sb stc khang d& cua than coc

. Qp : Suc khang do don vi ciia mili coc (T/m )
. s : Stuc khang d6 don vi cua than coc (T/m?)
. Ap : Dién tich miii coc (m?)

= A, : Dién tich ctia bé mat than coc (mz)

- X4c dinh strc khang don vi ctia mili coc g, (T/ m?) va stre khang miii coc Qp. Miii
coc
dit ¢ 16p cudi cing - cat nho chit (c6 N = 55). Theo Reese va O’Niel (1988) c6 thé
udc tinh stre khang miii coc don vi béng cach st dung tri ) xuyén tiéu chuan SPT
. N.
Véi N <75 thi g, = 0,057N (Mpa)
Ta c6 strc khang miii coc don vi g, = 0,057.55 (Mpa) = 3,135 (Mpa) = 313, 5
(T/m?)
Qp=3135x3.14 x 1%/ 4=246,1(T)

- Xac dinh strc khang don vi cua than coc g (T/ mz) va strc khang than coc Q s Theo
T d6 ta co: Stre chiu tai ctia coc tinh theo diéu kién dat nén Qr :

Q,=0,55.232,67 + 0,65.267,63 = 301,93 (T) = 3019,3 (KN)

3.3.2. Tinh toan ap luc thing dirng tic dung 1&n md va truy:
3.3.21 Ap luc tac dung 1€n mo:
-Trong lwong ban than md: DC"md = DCmé.1,25 =8217,5 .1,25= 10271,88 (KN)
-Trong lugng két cau nhip, trong lugng lan can tay vin, d4 via va cac 16p mat cau
truyén xudng: ( Tinh tai giai doan I va giai doan II truyén xubng)
G,"= (25 X DC +1,5 X DW) .37,4 X 1/2.
Trong do:
DC: Tinh tai do BMC, dim, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do 16p pht mat cau, DW = 2,684 (KN/m).
=> G,"'= 3691,78 (KN).
Reese va Wright (1977) Stic khang bén don vi g, ctia than coc dugc xac dinh theo
cong thtc :
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Bang tinh sirc khang thin coc trong nén dit

Chiéu dai coc ,
L6p |trong 16p dat (m)| as(T/m") As(m2) Qs (T)
1 4,78 3,36 15,01 50,43
2 8,90 8,96 27,95 250,43
3 10,98 14,56 34,48 502,03
Téng 24,66 267,63

+ Tai trong do xe tai thiét ké + tai trong lan + ngudi gay ra:
Pi=yo.n.m. [(A+IM)Y3_, (Pi.yi) + 9,3. w]+2.T. yp. .PL.@

Trong do:

Yii: Hé sé vuot tai cua hoat tai, y,, = 1,75.

veL : Hé sb vuot tai cua tai trong nguoi, yp. = 1,75.

n : Sb lan xe, n =3,

m : H¢ s6 lan xe, m= 0,85 (1+IM) = 1,25: H¢ ) xung kich.

Pi : Téi trong cua truc xe

y : Tung d§ dudong anh hudng tuong ung dudi truc banh xe Pi.

w : Dién tich duong anh huong, w = 18,7

T : Bé rong duong nguoi di, T = 1,0m.

Vay:P;=1,0.2.1.{1,25.(145.1+145.0,885+35.0,77) +9,3. 18,7} + 1,75.

2.1,0.3.18,7=2261,47 (KN).

= P;=2261,47 (KN).

+ Tai trong do xe hai truc thiét ké + tai trong lan + nguoi gay ra:

P,=yi.n.m. [(1+IM)Y7, (Pi.yi) + 9,3. w]+2.T. yp. .PL.w

Trong do :
YL : Hé s6 vuot tai clia xe hai truc thiét ké, YLL = 1,75
P,=1,75x2x1x{1,25x(110x 1+110x0,968) +9,3x 18,7} + 1,75 x 2 x 1,0x3
x 18,4
=1902,83(KN).
= P, =1902,83 (KN).
So sanh ta chon gia tri ctia hoat tai la: P, = 2261,47 (KN).
Viy tong tai trong tac dung 1én mé cau la:
Ap™ = DC".¢ + G," + Pi = 10271,88+3691,78 +2261,47=16225,13 (KN)
= Ap™ = 16225,13 (KN).

3.3.3.2 Ap luc tic dung lén tru T2:

-Trong luong ban than try T2:
DC"; = DCy 't x 1,25 = 4339,0 x 1,25 = 5423,75(KN)
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-Trong lugng két cau nhip, trong lugng lan can, da via va cac 16p mat cau truyén
xubng:
( Tinh tai giai doan I va giai doan II truyén xudng)
G,"= (25 xDC +1,5 X DW). 37,4
Trong do:
DC: Tinh tai do BMC, dam, lan can tay vin DC = 168,49 (KN/m)
DW: Tinh tai do 16p pht mit cau, DW = 2,684 (KN/m).
=> G,"= 7383,56(KN).
+ Tai trong do xe tai thiét ké + tai trong lan + nguoi gay ra:

Pl =y -nm. [(1+|M)213=1(Pl yl) + 9,3 (1.)]+2T JpPL PL.w
w : Dién tich duong anh huong, w = 38
Vay:P;=1,75.2.1.{1,25.(145. 1+145.0,885+35. 0,885) + 9,3 . 38} + 1,75
.2.1,0.3.38=3306,07 (KN).

= P, =3306,07 (KN).
+ Tai trong do xe hai truc thiét ké + tai trong 1an + nguoi gy ra:

P,=y .nm. [(1+IM)Y2_, (Pi.yi) + 9,3.w]+2.T. yp. .PL.w
Vay:P,=1,75.2.1.{1,25.(110.1+110.0,968) +9,3.38} ++1,75.2.1,0.3
. 38

=2900,62 (KN).
=>P, =2900,62 (KN).

+ Tai trong do xe tai thiét ké + tai trong lan + nguoi giy ra:
P3=0,9. y...n.m. [(1+IM)Y7_, (Pi.yi) + 9,3. w]+2.T. yp. .PL.w

w : Dién tich duong anh huong, w = 38
Vay:P3=09.175.2.1.{1,25.(145. (0,885+1+0,369+0,264) +35 .
(0,885+0,484) +9,3.38}+1,75.2.1,0.3. 38

=7012,75 (KN).
=>P3 =7012,75 (KN).
So sanh ta chon gia tri cia hoat tai la: P; = 7012,75 (KN).

Viy tong tii trong tac dung Ién tru T2 la:

Ap't = DC%, + G, + Py = 5423,75+7383,56+7012,75 = 21686,76 (KN)
=> A," =21686,76(KN).
Két qua ap lwc tinh toan

Thongs6 Mo A Mo B Tru 1 Tru 2 Tru 3

Ap(kN) 16225,13 16117,63 21205,34 21686,/6 21205,34

3.3.3. Xdc dinh sé lwong coc va bé tri coc cho mé, tru cau:
3.3.3.1. Xac dinh so lwong coc:
Ap

Cong thuc tinh toan : n = S . ot
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+ (: hé sb ké dén tai trong ngang;

+ B =2 cho tru, = 4 cho md (mb chiju tai trong ngang 16n do ap luc ngang ciia dat
va tac dung ctia hoat tai truyén qua dat trong pham vi lang thé trugt ciia dat dip
trén md).

Tinh toan so lwgng coc

Cau kién Ap(kN) Ptt(kN) p n( coc) Chon coc
Mo A 16225,13 7135,6 1,4 3,2 6
Mo B 16117,63 6371,6 1,4 3,5 6
Tru 1 22434,26 7346,6 12 3,7 6
Tru 2 21686,76 7118,0 12 3,7 6
Tru 3 22434,26 6568,4 12 41 6

3.3.3.2. Bé tri coc trong mo va tru:
- BO tri tai tru T1, T2, T3 :

o ([ (]
([ J [ J [ J
1000 g00  d00koqo
RO0O |

3.4. Khdiluong cac két kiu khac:

a) Khe co gian :
Toan cau cb 4 nhip 38 (m), do d6 c6 5 vi tri dat khe co gian duogc lam trén toan bd
bé rong cau, vi vay chiéu dai chiéu trén toan bo cau la: 5*12 = 60 (m).

b) Géi céu :
Gbi cau cua phan nhip don gian dugc bd tri theo thiét ké, nhu vay mdi dam can co
2 gbi. Toan cau co 5*2 = 10 (cai).

c) Pén chiéu sang :
Dua vao do doi ciia dén va nhu cau can thiét chiéu sang trén cau ta tinh dugc sb
dén trén cau. Theo tinh toan ta b tri dén chiéu sang trén cau so le nhau, mdi cot
cach nhau 38 (m), nhu vy sb dén can thiét trén cau 1a 4 cot.

d) Ong thoat nwére :
Duya vao luu lugng thoat nudce trén mat cAu ta tinh ra s 6ng thoat nuéc va bd tri
nhu sau: éng thoat nude duogc bd tri & hai bén cau, bd tri so le nhau, mdi 6ng cach
nhau 10(m), nhu vay s6 6ng can thiét trén cau 1a 30 ong.

3.5. Bién phap thi cong
3.5.1. Thi cong mo cau :
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Buoc 1 :

-San U1 mat bé“mg (dung may 1ui). Pinh vi tim coc.

-Lam lan trai cho can by cong nhan

-T4ap hop may moc thiét bj vat liéu chuan bj thi cong mb

Budrc 2: Poi voi mong coc khoan nhdi

-Dinh vi tim coc,lép dat, dinh vi may khoan. Dyng may khoan

-Tién hanh khoan coc dén cao do thiét ké.

-V¢é sinh 18 khoan,ha 16ng thép,dd bé tong theo phuong phap ‘ORTD’ trong nudc
Budc 3 :

-Dung may xuc két hop nhan luc dao hdé mong dén cao do thiét ké.(mong coc va
mong nong )

-bap dau coc vé sinh h mong

-Rai ¢4 dam dém day 30cm, d6 bé téng 16p 16t 10cm

Buéc 4 :

B tri cbt thép dung van khudn bé

-Db bé tong bé md

Buéce S :

B tri cbt thép dyng van khudn than md

-6 bé tong than md dén cao d6 da ké gbi

Budc 6 :

B tri cbt thép dyng van khudn va d6 bé tong phan con lai.

-Dip dat noén md va hoan thién.

3.5.2. Thi céng tru ciu :

Budc 1:

-Dung phao chd ndi dan ra dén vi tri thi cong tru bang cic may chuyén dung.
-Phao cho ndi co dbi trong dé dam bao an toan thi cong.

Budrc 2: Poi voi mong coc khoan nhdi

-Dinh vi tim coc,lép dat, dinh vi may khoan. Dung may khoan

-Tién hanh khoan coc dén cao do thiét ké.

-Vé sinh 16 khoan,ha 16ng thép,d6 bé tong theo phuong phap ‘ORTD’ trongnude
-Po dac xac dinh tim try, tim vong vay coc van thép, khung dinh vi

-Ha khung dinh vi, dong coc van thép. Vong vay coc van

Budc 3:

-C6 dinh phao tro ndi

-Dong vong vay coc van thép

Buéc 4 :

-6 bé tong bit day theo phuong phap vita dang

-Hat nudc ra khoi hd mong

-X6i hat vé sinh day hd mong

-Lép dung van khudn, cbt thép va do bé tong bé tru

-Sau khi bé tong tru dit cudng do dao phép lip dung van khudn cdt thép do bé tong
than tru
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-Hoan thién try, thdo d& da giao van khudn, dung bua rung nhd coc van thép thao
dd h¢ thong khung vay coc dinh vi

3.5.3. Thi céng két cAu nhip :

-Thi cong phan két cau nhip:

-Céac ciu kién lap ghép bao gdm: cac doan dAm chil, cac chi tiét mbi ndi, hé lien két
ngang...duoc ché tao ¢ trong nha may. Cac vau neo ciing han trude vao dam chu.
-Lip rap cac d6t dam thép, hé lién két ngang trén bai 1ap ¢ dau cau. Nbi cac nhip
thanh h¢ lién tuc.

-Lao dim bang phuong phap kéo doc bang to1 va cap.

-Lap van khuon va cot thép ban mat cau.

-D6 bé tong ban mit cau, van chuyén bé tong bang may bom bé tong.

-Lam 16p mat cau, 6ng thoat nudec, lép dat lan can va hoan thién.

-Hoan thién cau va chuin bi cong tac thir tai.

Tong mirc dau tw cAu phwong 4n cau dam thép BT lién hop

Don 01 .
TT |Hang muyc Vi luong Pon gia (d) [Thanh tién (d)
I Két cau phan trén d 31,308,954,000
1 Bé tong dam lién hop m’ 480.35 5,000,000 [2,401,750,000
2 Cot thep dam lién hop T 72.053 8 000,000 [2,017,484,000
3 Thép dam lién hop Il 718.17 8 000,000 [20,108,760,000
4 Thép dam ngang T 32.09 28,000,000 [898,520,000
3) Thép suon tang cuong T 4.88 28,000,000 (136,640,000
6 Bé tong lan can m’ 110 4,000,000 440,000,000
7 Cot thép lan can T 16,5 24,000,000 (396,000,000
) Go1 cau Cai 84 8,000,000 [672,000,000
9 Khe co gian m 92 ©,000,000 460,000,000
10 |Lép pht mdt cau m’ 312.48 5,000,000 [1,562,400,000
11 Ong thoat nudc PVC Cai 38 350,000 15,400,000
12 Dicn chicu sang Cot 10 10,000,000 200,000,000
Il [Két cau phan dudi 28,414,000,000
1 |Coc khoan nhoi m 1200 9,000,000 [10,800,000,000
2 Bé tong mo tru m’ 1350.8 p,000,000 o,754,000,000
3 |Cot thép mo tru T 245 128,000,000 16,860,000,000
4 Cong trinh phu trg % 20 I ...Da [16,744,590,800
Al |Gia tri DTXL chinh d [+11 59,722,954,000
All |Gia tri xay lap khac % 10 Al 5,972,295,400

Sinh Vién: Tran Hoang Hi¢p

Trang: 36




THIET KE CAU KIM TAN-HUYEN THACH THANH-THANH HOA

San 1ap mat bang thi cong

CT phuc vu thi cong

Chuyén quan, may, PBGT,
lan

Gia tri du toan xay lap d AT+ATI 70,467,544 ,800

Chi phi khac % 10 A 7,046,754,480

KSTK,tur van,bao hiém

Chi phi ban quan ly

Khanh thanh ban giao, dén
bu

Chi phi ra phd bom min

Truot gia % 3) A 3,523,377,240

O 0N ® N[F @Dy ® [NF

Du phong % 6 A+B 4,650,857,957

Tong mirc dau tw d A+B+C+D 85,688,534,480

Chi tiéu Im” cdau 49,588,272

CHUONG III : TONG HQP VA LUA CHON PHUONG AN
THIET KE KY THUAT

1. Lwa chon phwong an :

Qua so sanh, phan tich uu, nhugc diém, chi tiéu kinh té ky thuat cua cac
phuong an. Xét nang lyuc, trinh d6 cong nghé thi cong, kha nang vat tu thiét bi cia
cac don vi xay 1ap trong nude, nham nang cao trinh do, tiép can voi cong nghé
thiét ké va thi cong tién tién, dap g hién tai va twong lai phét trién kinh té cta
tinh.

2. Kién nghi : Xay dung cau Kim Tan theo phuong an cau dam chit I (hé ban
lap ghép) vdi cac ndi dung sau :
Vi tri xdy dung cau :
Ly trinh : Km 20 + 186 dén Km 20+330
Quy md va tiéu chuén thiét ké :
Céu vinh ciru bang BTCT thuong va thép DUL
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Kho thong thuyén Gmg véi song cdp V1a : B=25m; h=3,5m

Kho cau: B=9+2.1,0 +2.0,5=12m

Tai trong xe thiét ké HL93

Quy pham thiét ké : Quy trinh thiét ké cau céng theo tiéu chuan 22TCN 272 - 05
cua bd GTVT.

Thi cong :

Pon vi dugc giao phan thi cong 13 Cong ty cau 14 tryc thudéc CIENCO 1,
v6i nang luc va kinh nghiém thi cong 1au nam 1én cau s& dugc ban giao dua vao st
dung ding tién d6 va dat hiéu qua dam bao cho sy phat trién kinh té va an sinh xa
hoi cua tinh.

Tién do thi cong :

Duy kién thi cong trong vong 18 thang

Khoi cong xay dung du kién vao cubi nam 2018 thoi gian hoan thanh dua vao khai
thac va st dung la nam 2020

3. Kinh phi xay dung
Theo két qua tinh toan trong phan tinh tong muc dau tu ta du kién kinh phi xay
dung cau theo phuong an kién nghi vao khoang 76,028,167,000d6ng.
Nguon von :
Toan bo ngudn voén do chu dau tu 1a UBND tinh Thanh Hoa dau tu.

PHANII : THIET KE KY THUAT
CHUONG I : TINH TOAN BAN MAT CAU
1.1. Céau tao ban mit cau :

Ban mit ciu ¢ cAu tao :

-Phén bé téng cdt thép day 200mm

-L6ép phong nude day 4mm

-Lép mui luyén trung binh day 35mm

-L&p phu bé tong asfan day 75 mm

1.2.X4c dinh tinh tdi :

Tinh cho 1 mm chiéu rdng ctia dai ban
1.2.1. Trong lwgng ban thin mat cau phan ké 2 canh:
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Ws = H. Y ¢ =200.2,4.10™ = 480.10°(N/mm)
Trong do:

yc: trong lugng riéng cta ban mit cau

Yc = 24 (T/Im®) = 24(KN/m®) = 24.10°(N/mm®)

1.2.2. Trong lwgng ban mut thira :
WO = Ho. Y C = (HB + 80).Y ¢ = (200+ 80).Yc
=> W, = 280 .24.10 ° = 6720 .10° (N/mm?)

= 672. 10°(N/mm?)

1.2.3. Trong lugng cua lop phii :
WpDwW = HDwW . YDW
+ Lop phu BT atfan :
Wowi = 75. 2,4.10°=1,8.10°(N/mm)
+L&p mui luyén:
Wow,= 35.2,4.10° = 0,84.10° (N/mm)
+L&p phong nudc:
Wbw3= 4.1,1.10° = 0,044.10° (N/mm)
= Wpw = Wowi + Wowz + Wpws = 2,68.10° (N/mm)= 268.10° (N/mm)
1.2.4. Trong lugng cua lan can:
P = [(1000.180) + % . (1000 + 500). 70 + % . (500 + 200). 250]. 24.10°°
= 7,68 (N)
Trong lugng lan can:
Pb=7,68

1.3. Tinh ndi lwc ban mit cau:

-So d6 tinh cia BMC 1a 1 dai ban ngang dugc gia thiét .Nhu 1dam lién tuc ké 1én
cac gbi cimg 1a cac dam chu

-N6i lyc tinh cho dai ban ngang c6 chiéu rong 1mm

1.3.1. Néi lwc do tinh tdi -

1.3.1.1 Ngi lwc do BMC W

V200 = Ws.w.S =Ws.0,3928.s

= 480. 10° 0,3928. 2400 =4,53(N/m)

Mao4 = Ws.w= W4.0,0772.5°= 480. 10° 0,0772.2400%= 2134,43 (Nmm)

M3 = We.w= Ws.(-0,1071).5% = 480. 10™.(-0,1071).2400%= -2961,10 (Nmm)

1.3.1.2.  Ngi Lwc do bdn hing -

V200 = Wo.w.L = Wo ( 1+0.635.).L

=672.10°. (1+0.635. **°).1200 =10,62 (N)

2400

Maoo = -Wo.L % /2= -672. 10°. 1200%/2= -4834,4 (Nmm)

Maos = Wo.W.L? = 672. 10°.12007(-0,2460) = -2328,24 (Nmm)
Moo = Wo.w.L? = 672. 10°.12007( 0,1350) =1306,36 (Nmm)

Sinh Vién: Tran Hoang Hiép Trang: 39



THIET KE CAU KIM TAN-HUYEN THACH THANH-THANH HOA

1.3.1.3. Nogi luc do lan can :

V200 = Pb. (1+1,270.5) =7,68. ( 1+1,270.%) =
Moo = Pp.(-1.L;) =7,68.(-1200) = -9216 (Nmm)
Maos = Pp.(-0,4920. L) = 7,68.(- 0,4920.1200) = -4534,27 (Nmm)
Maoo = Pp.(0,27. Ly) =7,68.(0,27.1200) = 2488,32 (Nmm)

11,95 (N)

1.3.1.4. Noi luc cho lop phu :
V200 = WDw.[ ( 1+0.635.=).L.2 + 0,3928S]

700

=268.10"[ ( 1+0.635.-).700 + 0,3928.2400] = 4,7(N)

Moo = Wow.(-0,5) L,* = 268.10° . [(-0,5).700°] = -656,6 (Nmm)
Maos = WDW.[ ( -0,246).L,°+ 0.0772. S %]

=208.10".[ (-0,246). 700 %+ 0,0772. 2400 %]

= 868,67 (Nmm)

M300 = Wbw.[ (0,135).L2%+ (-0,1071). $%]

= 268.10™.[ (0,135). 700 %+ (-0,1071. 2400 *]= -1475,99 (Nmm)

1.3.2. Ngi lwe do hoat tdi -
1321 Tinh béin ké 2 can:. (bdn nam giira 2 swon dim)
a) Momen duong 16m nhit do hoat tai banh xe :
+ Chi tinh noi lyc véi tai trong truc sau cua xe 3 truc, khong tinh tai trong Ln (S =
2400 ( mm) <4600 ( mm))
+ V6i cac nhip bang nhau (S), Momen duong 16n nhat gan ding tai diém 204 +
Chiéu rong tinh toan ctia dai ban khi tinh M(+)
S*, =660 + 0,55.s (mm)
=660 + 0,55.2400 (mm) = 1980 (mm)

* Truong hop 1: Khi xép mét lan xe:

M204 = m(y; + Y,)S. W/Sw™ (N.mm/mm)

Véi y;= 0,204 ; y2 =-0,0205

Véi: m1ahé sdlan xe=1.2

W = 72.5 KN=> M,q,= 1,2(0,204- 0,0205)2400.72,5.10%/1980 = 19350,91
(N.mm)

* Truwong hop 2: Khi xép hai lan xe:

Khoang cach 2 xe 12 1200 1a gia tri min, c6 thé tang 1én dé 1y hiéu img max nhat
Maos = m(X yi")S*W/Sw*

Véim=1;y,=0,204; y, =-0,0205; y; =0,0; y, =0,0157

=> Mg = 1.(0,204- 0,0205+0,0+0,0157).2400.72,5. 10° /1980 =17505,45

(N.mm).

Trong 2 TH ta lay My, = 19350,91 (N.mm).
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=>Vay TH xép 1 lan xe dugc chon.

b) Mémen 4m l6n nhat do hoat tii banh xe :
+ Thudng mémen am 16n nhat dat tai gdi 300
+ Chiéu rdng tinh toan ctia dai ban khi tinh M(-) :
Sw=1220 + 0.25*s = 1220 + 0,25.2400 = 1800 (mm)
* Truong hop 1: Khi xép mét lan xe:
Puong anh hudng c6 tung do 16n nhat tai 206
Ms00 = m(3 vi")S *W/S,,
Hé s6 1an xe m = 1,2: y; =-0,1029; y, =-0,0775
Mago =-1,2(0,1029+0,0775).2400.72,5.10%/1800 = -20926,4 (N.mm)
* Truong hop 2: Khi xép hai lan xe:
Moo = m(Y, yi™)S*WI/S,,
Véim=1;y,;=-0,1029; y, =-0,0775; y; =0,0; y, =-0,00415
=>Msg = 1.(-0,1029- 0,0775+0,0-0,00415).2400.72,5.10% /1800 =
-17839,83(N.mm)
Trong 2 TH ta 1ay Mgy = -20926,4 (N.mm).
=>Viay TH xép 1 lan xe dugc chon.

¢) Luwec cat 16n nhat do hoat tai banh xe:
Luc cét 16n nhat tai gbi 200
*Trwong hop 1: Khi xép mot lan xe
Va0 =M (X yi¥)WIS,° Véim=1.2; yi=1; y, =0,1672
S,.’=1140+0,833X=1140+0,833.200=1306,6(mm)
=> V00 =1,2(1+0,1672).72,5.10%1306,6 = 77,71(N)
*Trwong hop 2: Khi xép hai lan xe
V.00 =m(X yi)W/Sw*
Véim=1;y,=1;y,=0,1672; y3=0,0 ; y,=0,0106
=>  V,g = 1(1+0,1672+0,0+0,0106).72,5. 10*/1306,6 = 65,30 (N)
Vay chon V=77,71 (N)
Vay TH 1 lan xe dugc chon.

1.3.2.2. Tinh bin hing (miit thira):

Diéu kién tinh M ban hang :

X=L-Bc-300>0

Trong truong hop nay X =1200 -500 -300 = 400(mm)

Chiéu rong tinh toan ctia dai ban :
Sw°=1140+0,833X=1140+0,833.400=1473,2(mm)
M200=m.W.y/S,.°=1,2.72,5.10° .(-0,10) /1473,2=-5,91 (N.mm)
1.3.3. Té hop néi luc ciia ban:

Noi luc cubi cung phai dugc to hop theo cac TTGH

- TTGH cuong do 1:
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Mu = n*[yp(Mws+Mwo+Mpb) + y5o.Mypw + YL (IMM]
Vu = n*[ypi(VWs+Vwo+Vpb) + yp.Vipw + v (IM)Vi]
Trong do :
n=0,95: Hé s6 diéu chinh tai trong
Yp1: Hé sb vuot tai cia tinh tai 1; Ym =125, y,:=09
yr2 : H¢ sb vuoQt tai cia tinh tai 2 : YP2 =1,5; yp, = 0,65
( Cac he sb Yp < 1 khi ndi lyc do tinh tai va hoat tai nguogc déu)
YLL ~ 1,75: Hé s vuot tai cia hoat tai
(IM) : H¢ ) xung kich cua hoat tai ( chi tinh v&i1 xe 6t6) = 1,25 + Myys;
Vws : Mémen va lyc cit do trong luong ban mat cau
+ Wi ; Vivo : MOmen va luc cit do ban hang
+ Mpp; Ve  : MOmen va luc cit do lan can,tay vin
+ Mwpow;, Vwow - Momen va luc cit do 16p phu
+M,; VLL : Momen va luc cit do hoat Tai xe
V500 =0,95[1,25(4,53+10,62+11,95) +1,5.4,7 +1,75.1,25. 77,71] =200,37(N)
M00=0,95[1,25(-4834,4-9216)+1,5.(-656,6)+1,75.1,25.(-5,91)]=-17632,79(N.m
m)
M04=0,95[1,25.2134,43+0,9(-2328,24-4534,27)+1,5.868,67+1,75.1,25.19350,91
1=45772,45 (N.mm)
M300=0,95[1,25.(-2961,10)+0,9.(1306,36+2488,32)+1,5(-1475,99)+1,75.1,25(-
20926,4)]
= -48276,65 (N.mm)
- Theo TTGH str dung :
M, = Mws + Mwo + Mwep + Mywpw + (IM)M.
TTGH str dung chi ¢6 hé s6 xung kich do xe tai, cac hé s6 khac déu bang 1.
Voo = 4,53+10,62+11,95 +4,7 +77,71.1,25 =128,94(N)
Moo= -4834,4-9216-656,6-5,91.1,25=-14714,39(N.mm)
M204=2134,43-2328,24-4534,27+868,67+19350,91.1,25 =20329,2 (N.mm)
M300=-2961,10+1306,36 +2488,32-1475,99-1,25.20926,4
=-26800,41 (N.mm)

1.4. Tinh toan cdt thép va kiém tra tiét dién
1.4.1. Tinh cot thép:
Cuong d0 vat liéu:
Bé tong : f .= 30 MPa Cét thép: f, = 400 MPa
L&p bao vé 1y theo bang [A5.12.3.1]
Chiéu day tinh toan cia ban hs = (hya, - 15)=200-15=185mm
Trong do6: - Lop bao vé phia trén bé tong day 30 mm
-Lop bao v€ bé tong phia dudi day 25 mm

Gia thit dung thép N° 15 ; d, =16mm; A, =200 mm’
_d+ = hy -25- dy/2 =185-25-16/2 =152 mm
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_ d"=h¢-30- dp/2 =185-30-16/2 = 147 mm
Tinh c6t thép chiu mé men duong :

M
As = —

330d
M, : Momen theoTTGH CD 1

d: Chiéu cao c6 hiéu ( d+ hodc d tuy theo khi tinh thép chiu M+ hodc thép chiu

M-
Ag = 4577245 _ 0,91 (mMm?)

330.152
Theo phu luc B, bang 4 chon N° 15a 150mm ;c6 As =1,000 (mm?)

Tinh c6t thép chiu m6 men am :
Mu _ 48276,65

A’s= = 22 = 0,99 (mm?)

330d—  330.147
-Theo phu luc B, bang B4 chon N°15a 150mm ; ¢6 A’ = 1,000 (mm?)

2- Kiém tra cot thép
2.1- Kiém tra diéu kién ham luong cot thép:
Kiém tra cho cdt thép chiu mémen duong:
Phai kiém tra ca CT ludi trén va CT lu6i duéi cia BMC
+ Kiém tra ham luong thép t6i da:
CT 16n nhat bi giéi han boi yéu cau vé d6 déo dai ¢ < 0.42d hoic a< 0.42 /3, d
Kiém tra o déo dai:
=2 _ <042 p,d

0,85.f'c.b —
Trong d6 3, = 0.85 - 0.05
1'e=28 _ 4,85 - 0,052 %) =0,836
_ 1.400
7 0,85.1.30

=15,68 < 0,42.0,836.152 = 49,85 (mm)
= Pam bao yéu cau ’ 7
+Kiém tra ham luong thép to61 thicu:

p=25>0,03 L¢
bd fy

= = 6,58.10°> 0,032 =2,3.10°3
400

1 152

= Pam bao diéu kién.
+ Kiém tra ham lugng CT phan bo:
3840

Yoctre = T S <67% CT tinh toan

Trong do S; 1a chiéu dai c6 hiéu cua nhip ban =S — by, pc = 2400-200 =2200
(mm)
3840
, Yoctre = ,—2240
Véy’bé tri As =0,67.1,00 = 0,67 (mm?)
+ Doi v6i cot thép doc bén dudi cung dung N° 10a 150 (mm)

=82% Dung 67%
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C6 As =0,75 (mm?)
+ Kiém tra c6t thdp chiu momen am
Kiém tra ham lugng cot thép toi da

a= 2SI 040
0,85.f'c.b

+b=1mm:; B, =0,836

_ _ 1400 =15,68 < 0,42.0,836.147 = 48,1 (mm)
0,85.30.1

=> Dém bao yéu cau o
+Kiém tra ham lugng cot thép toi thiéu:
p=2- 2 >0,03. L yc

= =6,8.10°>0,03. —_2,3. 10

1.147

+ Kiém tra ham luong CT phan bd:
3840

/OCTPB - ﬁ <67% CT tinh toan

Trong do: S¢ 1a chiéu dai ¢6 hiéu cua nhip ban = S - bgyen pe= 2400-200 =2200
(mm)

%CTPB = 5824_0 =82%  Dung 67%

VaybotrlA =0,67.1 = 0,67 (mm?

+Pbi véi cdt thep doc bién trén dung N° 10a 150 (mm)
C6 A, =0,75 (mm?)

2.2- Kiém tra cwong dd theo mémen:
Phai kiém tra ca bién trén va bién dudi cia BMC
Lay momen v6i tAm ving nén caia BMC
Cong thuc kiém tra:
Asfy(d-7) = Mu

Mn = 0,9.1,00.400.(152 - =%y = 48297,6 (N.mm
0,9.1,00.400.(152 - =2 ) = 48297,6 ( )

M, =45772,45 (N.mm)
=M, = 48297,6(N.mm) > M, =45772,45 (N.mm)
=> Pam bdo yéu cau.

2.3. Kiém tra nit:
Kiém tra cho momen duong :
Nut duoc kiém tra bang cach gidi han ing suit kéo trong cbt thép dudi tac dung
clia tai trong st dung fs, nho hon Gng suét kéo cho phép fs, fs < fsa < 0.6 fy
Trong do:

m

*fszn.a .y
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(Ung suat kéo trong cdt thép ; Dé tinh tng suat kéo trong cbt thép ding momen
theo TTGHSD vé1y = 7)

_n=Es/Ec

Modun dan hoi cta cét thép Es = 2.10° MPa

Modun dan hdi cua bé tong E, = 0.043 ¥.X°\/f'c

Trong d6 Y, =2400 (Kg/m®);  £¢=30

=> E. = 0,043.2400" . /30 = 27691,465 (Mpa)

Es

-n=— =7,2 => chon n = 7 (Hé s6 quy ddi tir thép sang BT)

- M: Mémen uén tinh theo TTGH SD

M = Mys + Mwo + Mp, + Mypw + 1.25M,

-lct: MOmen quan tinh cia tiét dién nat

+ Gia thiét x < d’

d =152 (mm) ; b =1 (mm); h,= H -15 = 200 -15 = 185 (mm)
Lay moémen tinh déi véi truc trung hoa:

0.5bx? = nA’(d"-x) + nAs(d-x) (1)

Giai pt tim x.

(1)<=>0,5.1.x* = 7.1.(38-x) + 7. 1.(152 - X)

=>X; = 37,2 <d =38 (T/M)

X, = -66,32 <0 (loai)
-> Ict-big+nA’s(d’ X)?
17,2 +7.1.(38 -37,2)? +7. 1.(152 - 37,2)°

> e = 94045,3 (m )
+ Tinh g suat kéo :

> ICT =

M
fs=n. —Y
Trong d6 :
-M : Momen uén 6 TTGHSD 1
-y =d-x=152 - 37,2 = 104,8 (mm)

=> fs= 7. 22252 104, 8= 171,17 (N/mm?)
94045,3

+ Tinh Gng suat kéo cho phép :

fscl = Z/(dc.A™)

Trong do :

-z :Tham sd chiéu rong ciia vét nit trong diéu kién moi trudng khac nghiét.
z=23000 (N/mm)

-d. : Chiéu cao tinh tir thd chiu kéo xa nhat dén tim thép gan nhat. d = 33 mm
-A : Dién tich bé téng c6 cung trong tdm véi ¢t thép chiu kéo
A=2d.SvéiS=150(mm) - budc thép

=> A = 2.33.150 = 9900 (mm?)

=> f 55 = 23000/(33.9900)"* = 333,95 (Mpa)
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Lai c6 : 0,6f= 0,6.400 = 240(Mpa)

Theo diéu kién gia thiét ban dau : fs < fs, < 0.6 f,

fs = 171,17 < fs, = 333,95> 0,6 f = 240 (Mpa)

lay fs, = 0.6 f, = 0,6.400 = 240 (Mpa) > fs = 165,40 (Mpa)
=> Pat

+ Kiém tra cho mémen am :
- LAy moémen tinh dbi véi tryc trung hoa:

Tuong tu phan trén ta ¢ phuong trinh:

(vo6ix>d’)

0.5bx* + (n - 1) A (X - d') = nAy(d - X)
0,5.1. X% + 6. 1.(x- 33) = 7. 1.(147 - x)
0,5x*+13x-1190=0
Giai phuong trinh tim dugc x =36,75>d=33 => (T/M)

= It =20+ (0 - 1) Ay(x-0)? + nA(d-X)?

=13075 1 6.1.(36,75 - 33)% + 7.1(147 - 36,75)°

= ler =101714,2 (mm”?)
+ Tinh ung suat kéo :

fs=n.£.y

Ict
Trong do :
-M : Momen uén & TTGHSD 1
-y=d-x=147 - 36,75 = 110,25 (mm)

=> fs = 7.272257 110,25 = 210,19 (N/mm?)
10171’4,2
+ Tinh rng suat kéo cho phép :
_ VA
fscl = oAl

Trong do :
-z :Tham sd chiéu rong ctia vét nit trong diéu kién moi trudng khic nghiét.
z=23000 (N/mm)
-d ¢ : Chiéu cao tinh tir thd chiu kéo xa nhét dén tim thép gan nhat. d = 38 mm
-A : Dién tich bé tong c6 cung trong tAm véi cdt thép chiu kéo

A=2d..Sv6i S =150 (mm) - budc thép
=> A = 2.38.150 = 11400 (mm?)

23000
(38.11400)1/3 303,97 (Mpa)

Lai co : 0,6f=0,6.400 = 240(Mpa)

Theo diéu kién gia thiét ban dau : fs < fs, < 0.6 f,

fs = 210,19 < fsa = 303,97> 0,6 f, = 240 (Mpa)

lay fs, = 0.6 f = 0,6.400 = 240 (Mpa) > f, = 206,98 (Mpa)
=> Pat

=> fSA =
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. Bo tri cdt thép :

Déi voi cbt thép ngang bén dudi chiu mémen (+) ta dung @16 a 150.
Dbi vai cbt thép ngang bén trén chiu mdmen (-) ta ding @16 a 150.
Péi v6i ¢t thép doc bén dudi ta ding @12 a 150

Déi v6i ¢t thép doc bén trén ta dung @12 a 150

CHUONG II : TINH TOAN NOI LUC DAM CHU

2.1. Tinh ndi lhre dim chi :

Dam chu 13 dAm bé téng du tmg luc, khi tinh ndi lyc chi tinh cho 1 dam bét loi
nhat, cac dam khac thiét ké theo dAm d6.
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H=1,95m H,=0,2m

2.1.1. Tinh tdi cho 1 dam: ’
2.1.1.1. Tinh tai giai doan 1 (g) - (giai doan cang kéo cot thép DUL):
H=—.38=195(m) ->Chon H =1,95(m); H, = 0,2 (m)
ANhip= [(H - Hb)b,, + (0.6 - bw)0.2 + (0.6 - b,,)0.2/2 + (0.6 - b,)0.08 + (0.8 -
b)0.15 + (0.8 - bw)0.15/2]
=[(1,95-0,2).0,2 + (0,6 - 0,2).0,2 + (0,6 -0,2).0,2/2 + (0,6 - 0,2).0,08+ (0,8-
0,2).0,15 + (0,8 -0,2).0,15/2]
=0,64(m?)
ANhip= 0,64 (m?)

Acs= (H - H)0,6 +0,2.0,15 + 0,05.0,1(m*)= (1,95- 0,2).0,6 + 0,2.0,15 + 0,05.0,1
=1,09(m°) |
=> gb.chy =[Annip-(38-2.(2+)+Age1.2.2+ M 2.1]. %
=> g1 = [0,64.(38-2.(2+1)+1,09.2.2+ 1'0920'64 2.1]. %
=17,15 (kN/m)

2.1.1.2. Tinh tdi giai doan 2 (khi d6 ban mdt cau): (g2)
1. Trong lweng ban: gb=s.h,, Yc =2,4.0,2.24=11,52 (kN/m)2.
2. Trong lugng tim dan:
Gyw= (S-0,6).0,08. y.=(2A - 0,6) .0,08.24=3,456 (kN/m)
3. Trong lwong diam ngang d6 tai chd:
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_(§-10,6).(1,75-0,3).0,2.yc
gdn— 85

_ (2,4-0,6).(1,75-0,3).0,2.24

2 = 1,47 (kN/m)
S 0r= O+ G + Gan = 11,52 +3,456 +1,47=16,45 (kN/m)

2.1.1.3. Tinh tdi giai dogn 3 (khai thdc): (05)
1. Lan can, tay vin: (truc tiép)
gic = 7,68. 2/5 = 3,07 (KN/m)

2. L6p phu: 9,,=2,684.7/5=3,75 (KN/m)
=> g3= gic+ gip= 6,82 (kN/m)

2.1.2. Vé dwong anh huwong M va V:
a, V€ duong anh huong M va V: tai cac tiét dién: LIy, Llg, L/,,3L/g , L/,
-Tai tiét dién 100 : x= L/1= 37,4 (m)
WM — 0
37,4

Wy = . Lit1==2=18,7 ()

-Tai tiét dién L/8 = 4,675 (m)
Wm2 — L%x X. L/2

= 37225 4,675 . 222 = 76,49 (m?)
37,4 2

P 2 _ 2 2
L—x _x_: (37,4—4,675) _4,675 — 14’03 (mz)

Wyo =
V2 2L 2L 2.37,4 2.37,4

- Tai tiét dién L/4 = 9,35 (m)
Wm3 — L%x X. L2

37,4-9,35 37,4
= .9,35.

=7 =2131,13 (m?)
37,4 2

L—x2 x2 37,4-9,35)2 9,352
S ). 235 _ 935 (m)

2L 2L 2.37,4 2.37,4

Wys =

- Tai tiét dién 3L/8 = 14,025 (m)
L—x
Wwma = I X. L/2

37,4—14,025 37,4
=——14,025.

227 =2163,92 (m?)
37,4 2
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—x 2 2 _ 2 2
Wya = L-x* x* _ (37,4-14,025)° 14,025 = 4,675 (mz)

2L 2L 2.37,4 2.37,4
- Tai tiét dién L/2 = 18,7 (m)
Wms = L%x X. L2

= 3727287 18,7378 = 174,85 (m?)

37,4 2

—x2 2 _ 2 2
Wy = L—x® x*_ (37,4-18,7)* 187 -0 (mg)

2L 2L 2.37,4 2.37,4

Bing tong hop cdc gid tri néi lwe tai mit cit: L/y, Llg, L1y, 3L/, L,

Tiét dién L/, L/8 L/4 3L/8 L/2
X o 4,675 9,35 14,025 18,7
Wy 18,7 14,03 9,35 4,675 o
WM o 76,49 131,13 163,92 174,85

m Tinh néi lyc giai doan 1
+ Chua ké hé s6 tai trong (TTGH stir dung)

Mc=gi. WyVCc=gi.Wv
+ Co ké dén hé sb tai trong (TTGH cudng d6 1)
M=125.¢gi.WMV =125.¢qi.WV

Bing tong hop néi luc do tinh tdi 1 tai cdc mat cit: L/;, Llg , L1,,3LIg, L/,

Tiét dién L/1 L/8 L/4 3L/8 L/2
Tinh tai g; = 17,15 (KN/m)
McC o 1311,8 224888 | 2811,23 | 2998,68
M o 1639,75 2811,10 | 3514,04 | 3748,35
\V/o 320,71 240,61 160,35 80,18 o
Y 400,88 300,77 200,44 | lo00,22 o

m Noi luc giai doan 2

+ Chua ké hé sb tai trong

Mec = Gic + gow’ - W

Ve = (9ic + gow) - Wy

+ C6 ké dén hé so tai trong
M= (1,25. g + 1,5. gow) . Wy
V= (11259Ic + 1’5ng) : VVv
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Bing tong hop néi lue do tinh tdi 2 tai cdc mat cit: L/, Llg , L1311, L,

Tietdien |  L/1 L/8 L/4 3L/8 L7z
Tri s6 tinh @i g = 6,82 (KN/m)
Mc o 521,66 894,31 1117,93 1192,48
M o 723,79 1240,82 1551,09 1654,52
Ve [ 12753 | 95,68 63,77 31,88 o
v 176,95 | 132,76 88,47 44,24 o

+ h1=150 + @ = 150 + 150/2 = 225 mm

+ h,=hy +—==200 + 200/2 = 300 mm

+ Ag =bv. Hd+(0 6-bw).0,08+bw. H gi .2+(bi-bw). H g2
A 02175+(0602)008+02 0,225.2+(0,6-0,2,. 0,3
= 0,592 m?

+ Momen t1nh véi day:

S0 bw. —+(b1 b.).0,08.(Hd - 22)+2b, .Hyy.(Hd-0,08- =L~

Hq
2

)+(b1

*) M6 men quan tinh: |4
d _ Sgd _ 0,737
+ Yy = =

t Ag d: 0:592 =1,24m
+yq=Hyj-y,=0,51m
_g Hg® ’ Hdy2 t1y2 Hgq
lg= bw.—= +Dy.Hy.(Yag - =)+ (bl w) "' (bs- bw).to.(yg- )"+ 2.0 - +

Hg,
). Hos i - fazy

H
2bv-Hq1(ytg _tl' %1)2 + (bl'
Thay s duoc : Ig = 0,69 m*

* Tinh h¢ s6: Kg=n (I, + Ag .e4°)

+n= % trong do Ep: md dun dan hoi bé tong ban c6 fc’=30 Mpa
Eq: mo dun dan hoi bé tong dam c6 fc’=50 Mpa

+E, =0,043 .Y, Vfc’ = 0,043. 2400"°. 30%° = 27691 Mpa

+E4= 0,043 Y. Vfc’ = 0,043. 2400™°. 50°° = 35750 Mpa

+Nn= Eb/Ed =0,774

_ yt 4 hp=0,015 _ 0,2-0,015
+eg= yg +— yg T—O,Sl+

=0,6

* Thay vao ta co:
Kg=n(lg+ A .e?)=0,774.(6,9.10" + 5,92.10°.600) = 0,53.10*
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2.2.2.Tinh h¢ s6 phan phoi mo men:
1) Dam trong :

- M6t lan xe:
mgi, = 0,06+ (

= 0,502

04 (5103 ;Kg\o1
O™ )

4300

-Hai lan xe :
mgé = 0,075+ (—

=0,73

5502 (Kg o1
L) '(L.ts3

)06.(

2900

Trong do:

+ S=2400 mm la khoang cach 2 dim chu

+ L= (Lp -2.300) = 38000- 600 = 37400 mm
+t; = hy, — 15 =200-15 = 185 mm

2) DAm ngoai :
- Mt 1an xe tinh theo don bay

=>vy,=1,17
y, = 0,42
mg3 = mL 1-2|-y2 =12, 1,17+0,42 _ 0.95
-Hai lan xe: mgp, = e. mg3,
E =
2800
+Vé1d, = L—500 = 1200 — 500 = 700 mm

e_o77+% 1,02>1

= mgs, =e.mg3 =1,02.0,73=0,74

Ta co bang t(fng hop nhu sau:

Xép tai Dam trong Dam ngoai
1 lan xe 0,502 0,95
2 lan xe 0,73 0,74

Két ludn: Hé s6 phan phdi mé men chon iy : mgsF =0,95

2.2.3. Tinh h¢ s0 phan phdi lyc cit
1) Dam trong :
*1 lan xe => mgi'= 0,36 + S/7600 = 0,68

MI —

*>2 lan xe => mgy, 2=0,82
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2) DAm ngoai :

Mot lin xe: mg$¥ =05.1,2(5-0.6)/S = 0,59
->2 lan xe : mgME =e. mgi!

=0,6 + 700/3000 = 0,83

Vie>1 nén chon e=1
= mgME—lO82 0,82

Ta co bang téng hop nhw sau:

Xép tai Dam trong Dam ngoai
1 lan xe 0,68 0,59
2 lan xe 0,82 0,82

Két ludn: Hé s6 phan phdi mé men chon lay : mgi!! = 0,82

2.3.Tinh md men va lyc cit do hoat tai : ]

a) Noi luc tiéu chuan chua ké dén h¢ so phan phoi ngang :

V& duong anh huodng va tinh gid tri M va V tai céc tiét dién L/1,1L/8,L/4, 3L/8,L/2

2.3.1. Tiét dién L : (chi ¢6 lwc cit)

+) Y1 =13 ,

7,4—4,
+) Y2 = 220,885
+) ys = 3727243 =0,77

+) Ya= = -7==0,968

+ Lyc cit do xe 3 truc : V= 145(y;+Y,) + 35y; (KN)
= V = 145(1+0,885) + 35.0,77 = 300,28 (kN)

+ Lyc cit do xe 2 truc : V=110 (y1+ys) (kN)
= V =110(1+0,968) = 216,48 (kN)

+ Lyc cit do tai trong lan : V1= 1%.y1.L.9,3 (kN)
= V=0,5.1.37,4.9,3=173,9 (kN)

2.3.2. Tiét dién tai L/8 :
a) M6 men:

37,4—4,675
+)y1 = TV

4,675 =4,09

37,4—4,675—-4,3
37,4

+)y, = 4,675 = 3,55
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+) Vs = 37,4—4,675-2.4,3 4,675 — 3101

37,4

+) Va = 37,4—4,675— 1,2 4,675 — 3’94

37,4
+ M6 men do xe 3 truc : M = 145(y; + Y,) + 35y; (KNm)
= M = 145(4,09 +3,55) + 35.3,01 = 1213,15 (KNm)
+ M6 men do xe 2 truc : M =110 (y1+ys) (KNm)
= M =110(4,09 + 3,94) =883,3 (kNm)
-+ M6 men do tai trong lan : M =9,3. w™ (KNm)
= M=%.9,3.37,4.4,09 =711,29 (kNm)

b) Luwc cat :
_ 37,4-4,675

+)y; = =————=.=0,875

37,4

37,4—4,675—-4,3
37,4

+) y2 = .= 0,76

+) Vs = 37,4—4,675-2.4,3 — 0,645

37,4

+) E 37,4—4,675— 1,2 — 0,843

37,4
+ Do xe 3 truc : V=145(y; + V,) + 35y; (kN)
= V =145(0,876 +0,76) + 35. 0,645 = 259,65 (KN)
+ Do xe 2 truc: V=110 (y;+ys) (kN)
= V =110(0,875 + 0,843) =188,98 (kN)
+ Do taitrong Lan : V=9,3. 0" (kN)
= V=%.93.0,875.(37,4 —4,675) = 133,15 (kN)

2.3.3. Tiét dién tai L/4 =9,35 m :
a) M6 men :

+)y, =7,0125

+) Yo = 5,94

+) y3 = 4,86

+) y4 = 6,71

+ M6 men do xe 3 truc : M = 145(y; + y,) + 35y; (KNm)
= M =145(7,0125 + 5,94) + 35.4,86 = 2048,21 (kNm)
+ M6 men do xe 2 truc : M =110 (y1+ys) (KNm)
= M =110(7,0125 + 6,71) = 1509,48 (KNm)
+ M6 men do tai trong lan : M =9.3. 0" (KNm)
M=%.93.37,4.7,0125=1219,54 (kNm)
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b) Luec cit :
+)y:s =0,75

+)y, =0,64
+)y; =0,52

+)y, =0,72
+ Do xe 3 truc : V= 145(y; + Y,) + 35y; (kN)
= V =145(0,75 + 0,64) + 35. 0,52 = 219,75 (kN)
+ Do xe 2 truc: V=110 (y1+ys) (KN)
= V =110(0,75 + 0,72) =161,7 (kN)
+ Do tai trong Lan : V=93. w" (kN)
= V=%b.9,3.0,75.(37,4-9,35) = 97,82 (kN)

2.3.4. Tiét dién 3L/8 = 14,025 m :
a) M6 men :

+) V1= 8,77

+)y,=7,15

+) y3=5,54

+) ¥4 = 8,32

+ M6 men do xe 3 truc : M = 145(y; + Y,) + 35y3 (KNm)
= M =145(8,77 + 7,15) + 35.5,54 = 2502,3 (kNm)
+ Mo men do xe 2 truc : M =110 (y;+ys) (KNm)
= M =110(8,77+ 7,15) =1879,9 (KNm)
+ M6 men do tai trong lan : M =9.3. w® (KNm)
M="%.93.374.8,32=1525,19 (kNm)

b) Luwe cit :
+)y; =0,625

+) Yo = 0,51
+) y3 = 0!4

+) Ye = 016
+ Do xe 3 truc : V= 145(y; + y,) + 35y; (kN)
= V =145(0,625 + 0,51) + 35. 0,4 = 178,58 (kN)
+ Do xe 2 truc: V=110 (y;+ys) (kN)
= V =110(0,625 + 0,6) =134,75 (kN)
+ Do tai trong Lan : V=9,3. w" (kN)
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V=1%.93.0,75 (37,4 —9,35) = 67,93 (kN)

2.3.5. Tiét dién tai vi tri L/2 =18,7m :
a) M6 men :

+) Yy, =72

+) Yo = 9,35

+)y3=7,2

+) ¥4 =8,75

+ M6 men do xe 3 truc : M = 145(y; + ;) + 35y; (KNm)
= M = 145(7,2 + 9,35) + 35.7,2 = 2651,75 (kNm)
+ M6 men do xe 2 truc : M =110 (y1+ys) (KNm)
= M =110(7,2+ 8,75) =1991 (kNm)
+ M6 men do tai trong lan : M =9.3. w™ (KNm)
M=%.9,3.37,4.9,35=1626,06 (kNm)

b)Luc cit :

+)y, =05

+)y, =0,385
+)ys =0,27
+)y, =0,47

+ Do xe 3 truc : V=145(y; + V,) + 35y; (kN)

= V = 145(0,5 + 0,385) + 35. 0,27 = 137,05 (kN)
+ Do xe 2 truc: V=110 (y;+ys) (kN)

= V =110(0,5 + 0,47) = 106,7 (kN)
+ Do tai trong Lan : V=9,3. w" (kN)
V=%.93.0,5.(37,4-18,7) = 43,48 (kN)

Chuy :

-Khi xép hoat tai xe tai thiét ké (3 truc) va xe 2 truc phai Xép sao cho hi¢u tng la
bat loi nhat

Bang tong hop ndi luc do hoat i :

N I—hoat tai — [N Ltéi trong lant maX(N Lxe tair N Ltandem)]

Tiet dien

Noilye | Taitrong — /4 /8 3078 72
Xe 3 truc 0 12135 | 204821 | 2502.3 | 2651.75
Xe 2 truc 0 8833 | 150948 | 1879.9 | 1991

M
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Lan 711,53 11219,54 | 152519 | 1626,06
M, tong cong 1924,8 | 3267,75 | 4027,5 | 4277,8
Xe 3 truc | 300,28 | 259,65 | 219,75 | 178,58 | 137,05
Vv Xe2truc | 216,48 | 188,98 | 161,7 | 134,75 106,7
Lan 173,91 | 133,15 | 97,82 67,93 43,48
VL téng cong 690,67 | 392,8 | 317,57 | 246,51 | 180,53

2.4. T6 hop ndi luc theo cic TTGH :

2 14 B 12000
Solanxe : N, = —=%=
] 3500 3500
Vay s6 lan xe 1a : 3 (lan)

NL: 3 lan
Hé s6 1an xe : m=1,2

2.4.1. M6 men :
Mcp =1[1,25 (M1 + Mz + M)+ 1,5Mp +1,75.(Mp+ IM.M )]
Trong d6 : n = 0,95
IM=1,25 : H¢ s xung kich
M1,M; : M6 men do tinh tai & cac giai doan chua nhan h¢ sb
M, c : M6 men do lan can
M_p : MO men do 16p phu gay ra
M_, : M6 men do tai trong lan chua nhan h¢ sb vuot tai va hé sd xung kich

M. : M6 men do hoat tai 6 t6(3 truc) chua nhan hé s6 vuot tai va hé sd xung kich

= To hop ndi luc theo TTGH cuong dd 1 :
M, =n[1,25 (Mg + M) + 1,5Mpy +1,75.m$L (Mt IM.M )]
Vu = T][l,25 (Vgl + Vpb) + 115VDW +1,75.m5L (VLn+ IMVLL)]

1. Tiét dién tai vi tri L/1(tai goi) :
V1 =n[1,25 (91.Wy + gpp-W\) + 1,5gpw. WV +1,75-m§L (Vint IMV )]

V1 = 0,95[1,25 (320,71 + 57,41) + 1,5.70,12 +1,75.0,82 (173,91+ 1,25.300,28)]

= 1297,72 (kN)

2. Tiét dién tai vi tri L/8 :
M; = 1[1,25 (91.-Wm + Gpp- W) + 1,5gow. Wi +1,75.m5" (Mpp+ IM.M_ )]

M, = 0,95[1,25 (1311,8 + 234,82) + 1,5.286,84 +1,75.0,95 (711,3+ 1,25.1213,5)]

= 5764,48 (kN.m)

V2 = n[1125 (gl-WV + gpb-Wv) + 1,59DWWV +1,75m5L (V|_n+ IMVLL)]
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V, = 0,95[1,25 (240,61 + 43,07) + 1,5.52,61 +1,75.0,82 (133,15+ 1,25.259,65)]
= 1035,82 (kN)

3. Tiét dién tai vi tri L/4 :
M; = n[1,25 (91.Wm + gpo- W) + 1,50pw-Wn, +1,75-m§L (Mt IMM )]
Ms = 0,95[1,25 (2248,88 + 402,57) + 1,5.491,74 +1,75.0,95 (1219,54+
1,25.2048,21)]

=9819,05 (kN.m)

Vs =n[1,25 (91.Wy + gpb-W\) + 1,5gpw. WV +1,75-m5L Vit IMV )]
V3 =0,95[1,25 (160,35 + 28,7) + 1,5.35,06 +1,75.0,82 (97,82+ 1,25.219,75)]
=782,27 (kN)

4. Tiét dién tai vi tri 3L/8 :
M, =1[1,25 (91.Wm + Jpb-W) + 1,50pow-Wh, +1,75-m5L M+ IM.M )]
M, = 0,95[1,25 (2811,23 + 503,23) + 1,5.614,7 +1,75.0,95 (1525,19+
1,25.2502,3)]

=12160,9 (kN.m)

V4 = 7][1,25 (gl-Wv + gpb-WV) + 1,5ng.WV +l,75.m§L (VLn+ IMVLL)]
V, = 0,95[1,25 (80,18 + 14,35) + 1,5.17,53 +1,75.0,82 (67,93+ 1,25.178,58)]
= 534,15 (kN)

5. Tiét dién tai vi tri L/2 :
M5 = T][l,25 (gl-Wm + gpb-Wm) + 1,5ng.Wm +1,75.m§L (MLn+ IMMLL)]
Ms = 0,95[1,25 (2998,68 + 536,79) + 1,5.655,69 +1,75.0,95 (1626,06+
1,25.2651,75)]

= 12936,02 (kN.m)

Vs =n[1,25 (91.Wy + gpb-W\) + 1,5gpw. WV +1,75-m5L Vit IMV )]
Vs=0,95[1,25+1,5+1,75.0,82 (43,48+ 1,25.137,05)]
= 292,82 (kN)

= T6 hop noi luec theo TTGH sir dung :
My = (Mg + Mpp) + Mpw + mg* (Mip+ IMM )
V= (Vg + Vp) + Vpw + mgL (Vint IMV))

1. Tiét dién tai vi tri L/1(tai goi) :
Vi= (Vg + V) + Vow + mgL (Vint IMV)
V1= (01.Wy + Qpp.-W,) + gow. W, + mSL (Vint IMV)
V, = (320,71 + 57,41) + 70,12 + 0,82 (173,91+ 1,25.300,28)]
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= 898,63 (kN)

2. Tiét dién tai vi tri L/8 :

M, = (91.Wm + Gpb- W) + Gow.Wm + m" (Mt IM.M)

M, = (1311,8 + 234,82) + 286,84 + 0,95 (711,3+ 1,25.1213,5)]
=3950,23 (kN.m)

V2 = (gl'WV + gpb-Wv) + gDW-WV + mgL (VLn'l' IMVLL)
V, = (240,61 + 43,07) + 52,61 + 0,82 (133,15+ 1,25.259,65)]
= 711,61 (kN)

3. Tiét dién tai vi tri L/4 :

M3 = (91.Wn + Gpb.- W) + ow. Wi + mg" (My+ IM.M,)

M, = (2248,88 + 402,57) + 491,74 + 0,95 (1219,54+ 1,25.2048,21)
= 6734 (kN.m)

V3 = (gl-Wv + gpb-Wv) + gDW-WV + mé’L (VLn+ IMVLL)
V, = (160,35 + 28,7) + 35,06 + 0,82 (97,82+ 1,25.219,75)]
= 529,57 (kN)

4. Tiét dién tai vi tri 3L/8 :

My = (91.Wn + Gpo.- W) + gow. Wi + mg" (Mi,+ IM.M,)

M, = (2811,23 + 503,23) + 614,7 + 0,95 (1525,19+ 1,25.2502,3)]
= 8349,57 (kN.m)

V, = (g1.Wy + gpp.-W\) + gow. W, + mgL (Vint IMV)
V, = (80,18 + 14,35) + 17,53 + 0,82 (67,93+ 1,25.178,58)]
= 350,81 (kN)

5. Tiét dién tai vi tri L/2 :

Ms = (91.Wn + Gpb.- W) + gow. Wi + mg" (My+ IM.M)

Ms = (2998,68 + 536,79) + 655,69 + 0,95 (1626,06+ 1,25.2651,75)]
= 8884,87 (KN.m)

Vs = (9u.Wy + Goo. W) + Gow. W, + mg" (Vit IMLV )
Vs=[0+0+ 0,82 (43,48+ 1,25.137,05)]
= 176,13 (kN)
2.5. Tinh toan va bo tri cot thép dul :
2.5.1. So' b¢ :
Str dung tao thép 7 soi (@55mm) 15,2 mm, A= 140 mm?
+ Cuong do kéo quy dinh cta thép UST : f,, = 1860 (MPa)
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+ Gidi han chay cta thép ung suat truge : fpy = 0,9 fp, = 1674 (MPa)
+ Mo dun dan hoi cia thép tmg suét trudce : B, = 197000 (MPa)

o _ M
+ A= —
frz

+f =085, =085, 1674—1423 MPa
+27=0,9(Hg +t) - £=0,9(750 + 185) - @ = 1649 mm’
+ Mcp = 12936,02 . 10° N.mm

M 12936,02 .106

+ A% = L = 1293002096 _ o6
frZ 1423.1649
+88 b0 11 =22 =6,09(bo) chon 7 b -> A= 6860 mm’
(1 b6 =7 tao 15,2 mm, A(1 tao)= 140 mm?)
. e
o N
j
N Tio o
bockodnck bl

e Tinh cc thong s6 hinh hoc ciia cic b6 cot thép :
‘ 2
1) Chidu dai 1 b6 lz‘1L—l+%
2
= 37400,2 mm

B6 2 co1=37400, f, = 350 -100 -100 = 150 -> L, = 37400 831;00 =37401,7 mm

B6 1c6 | = 37400, f; = 150 -100= 50 > L; = 37400 + 850

2
B6 3 ¢6 1= 37400, f; = 1750 -100 -550 = 1100 -> L, = 37400 + 2;;230 = 374938
mm

2
B6 4 ¢6 1= 37400, £, = 1750 -200 -350 = 1200 -> L, = 37400 + j;jigo = 37511,6
mm

2
B6 5 ¢o 1 = 37400, f; = 1750 -300 -150 = 1300 -> L, = 37400 + s;jzgo = 37531
mm

*Chiéu dai trung binh :
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Ltb — 2.(374—00,2+37401,7)+377493,8+37511,6+37531 — 37448,6 mm
2) Toadoyvah:
ty= t—f(l-x).x va H=f+a-y

B61co6a=100 mm
B62c6a=100+ 100=200 mm
B63 c6a=100 mm
B6 4 c6a=200 mm
B6 5 c6a=300 mm

*Tai MC101 -> x =4675 mm
Bo 1 £=50, a= 100 , y=2(I-X)x = = - (37400-4675).4675 = 18 mm
H=f+a-y =50+ 100 — 18 =132 mm

4.100

B6 2 £100, a= 200 , y=5(I-)X = —=- . (37400-4675).4675 = 36 mm
H = f+a-y =100 + 200 — 36 = 264 mm

Bo6 3 £1100, a= 100 , y=‘:—f(l—x)x = :7110‘(’)‘; . (37400 - 4675).4675 = 396 mm

H = f+a-y = 1100 + 100 — 396 = 804 mm

Bo 4 £1200, a= 200 , F‘;—f(l-x)x = 20 (37400 - 4675).4675 = 432 mm

H = f+a-y = 1200 + 200 — 432 = 968 mm

Bo 5 £=1300, a= 300, F‘;—f(l-x)x = 20 (37400 - 4675).4675 = 468 mm

H = f+a-y = 1300 + 300 — 468 = 1132 mm

*Tai MC102 -> x = 6880 mm
B61:f=50,a=100,y=32 mm
H=f+a-y=50+100-32=118 mm
B62:=100,a=200,y=64 mm
H=f+a-y=100+ 200 — 64 =236 mm
B63:f=1100,a=100,y= 704 mm
H=f+a-y=1100 + 100 — 704 = 236 mm
B6 4 : =1200,a=200,y=768 mm
H=f+a-y=1200 + 200 — 768 = 632 mm
B6 5:f=1300,a=300,y=2832 mm
H=f+a-y=1300+ 300 - 832 =768 mm

*Tait MC103 -> x = 14025 mm
B61:=50,a=100,y=48 mm
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H=f+a-y=50+100-48 =102 mm
B62:~100,a=200,y=96 mm
H=f+a—-y=100+ 200 -96 =204 mm
B63:f=1100,a=100,y= 1056 mm
H=f+a-y=1100+ 100 — 1056 = 144 mm
B64:=1200,a=200,y=1152 mm
H=f+a-y=1200 + 200 — 1152 = 248 mm
B6 5 :=1300,a=300, y=1248mm
H=f+a—-y=1300+ 300 - 1248 = 352 mm

*Tai MC104 -> x =18700 mm
B61:f=50,a=100,y=50 mm
H=f+a-y=50+100-50=100 mm
B62:=100,a=200,y=100 mm
H=f+a-y=100+ 200 - 100 =200 mm
B63:f=1100,a=100,y= 1100 mm
H=f+a-y=1100+ 100 — 1100 = 100 mm
B6 4 :1=1200,a=200,y= 1200 mm
H=f+a-y=1200 + 200 — 1200 = 200 mm
B6 5 :1=1300,a=300,y= 1300 mm
H=f+a-y=1300 + 300 - 1300 = 300 mm

Ta c6 bang toa dd cot thép dul:

MC100 MC101 MC102 MC103 MC104
Bo H(mm|y(mm [H(mm |y(mm [H(mm|y(mm |H(mm|y(mm |[H(mm |y(mm)
1| 150 0 132 18 118 32 102 48 100 50
2 | 300 0 264 36 236 64 204 96 200 100
3 | 1200 0 804 | 396 | 496 | 704 | 144 | 1056 | 100 | 1100
4 | 1400 0 968 | 432 | 632 | 768 | 248 | 1152 | 200 | 1200
5 | 1600 0 1132 | 468 | 768 | 832 | 352 | 1248 | 300 | 1300
* Tim trong tam c6t thép DUL:
+MC 100 :
v - a,.50.2 +350.2 +1200 + 1400 + 1600 _ 721 46mm

P

7a,
Vi ay: dién tich 1 b6
+MC 101:
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+ N
%@
\L t——o o
hookk
Y, = a,.32.2+264.2+ 804 + 968 +1132 _ 490,31mm
7.a,
+ MC 102:
+
h o o j
gle o]
b hsoksokk
Y, = a,.18.2+236.2+ 496 + 632 + 768 _372mm
7.a,
+ MC 103:
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h o
#?o%o —*

N o o
\ +,

v
Y, = a,.02.2+204.2+114 + 248+ 352 _173.14mm
7.8,
+ MC 104:
o] o o] -
e o o i
S
Y, = a,.00.2 + 200.27+ 100+ 200+ 300 —171.43mm
-a,

2.6.Tinh dic trung hinh hoc tiét dién:
|.Mit cit 104 (giira nhip):
a) Giai doan 1 (ciing kéo cot thép DUL-trir 18 rong):

mxd?  7.3,14.60°

=M =19782mm*
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+A = A —F, =592000-19782 = 572218 mm*

+Mo6 men tinh véi day: S %, Y, =171,43 mm
S ©4 =S 4 - FoY, =737000000-19782.171,43 = 733608771,7 mm®

0
_— _Ss =1282,04mm
A
+n = :s = 1:577050(? =5,51 (hé s6 quy doi tir thép sang bé tong)

D

H? H t H,
+1L=b.—+b .H, (y'=——)Y+((b -b)t.(y—21)+2b.—*+
1 w 12 w d- (yl 2) ( t w) 1(y1 2) v 12

. H H
+2'bv'qu(yl _t1 _7ql)2 + (bl _bw)'qu'(y1d B 2qz)2 - FO'(yld - yp)2
3 3
| = 200.171520 +200.1750.(1282,04 — @)2 + (600 — 200).% + (600 — 200).80.

3 3
(467,96 — %)2 +2.300. 2525 +2.300.225.(467,96 —80 — %)2 +(600 —200). 3f§

+(600 — 200).300.(1280,04 — ?)2 ~19782.(1282,04 —171,43)°

l, = 3,06 .10"mm*

+ W, = — 238999886 mm’

A
1,
A
. &=y -y, =1282,04-171,43=1110,6 mm

+ W, =-1=653902043mm°

dl

b) Giai doan 2 (sau bom vira)(truc 2-2):
+ A=A + n, A, 572218+5,51.6860 = 614094 mm®
+S1-1 = MA (Y, —Y,) =5,51.6860.(1282,04 —171,43) = 46507485 mm”=551.

po oS 46507485 oo
A~ 614094

+Y? =y? —C, =1281,04 75,7 =1206,34mm
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+Y, =H, —y; =1750-1206,34 =543,66 mm

2 d
L =LA ACTEn A (y] —y,) =3,06.10" +572218.75, 7"
+5,51.6860.(1206,34 —171,43)? = 3,54.10"

11
w,, =12 = 32419 _ 95449608
y:  1206,34
11
= te 394100 661140058 mme
y, 543,66

¢) Giai doan 3 (khai thac)

E
A=A+ E—bXS xt_ = A +n xS xt =614094+0,774.2400.185=957750 mm*

d

S, ,=nxSxtx(y,— %) =0,774.2400.185.(543,66 — 1875 =155043841mm°
2 S,, 155043841 _ 161.88mm
A, 957750

+y¢ =y! —c, =1206,34 +161,88 =1366,22mm
+ yi=H, -y =11750-1366,22 = 383,78mm

3
* 1, =1, +A2x05+n{1t—52+8><t5(y§ +t§)2}:

3
|, =3,54.10" +614094.161,88 +0, 774‘2400.152’ +2400.185.(383,78 + 118—25)2

|, =4,3.10" mm*

+ W :I—f’j = 4,3.10 =311689828 mm’

By 1366,22

w ol _4310°
vyl 383,78

=371291658 mm®

11
+W"° = l, __ 4310 = 75600498 mm?

°yl4t  383,78+185
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2. Mt cit 100 (tai gdi)
a) Giai doan 1 (truc 1-1):
b, =b, =600mm.b, =b, =100mm,H_ =225mm

xd? 3,14x60°
+ F =n, I X——r

+ A=A, - Fo=1090000-19782=1070218mm

7 =19782mm?

+ MO0 men tinh v6i day: S;,y, =807,1Imm

2 H 2
so =M op i (H, -t —uy_py 8001850 5 100 905 4750 —80—c)
g T 2 )T T
_19782.721,46 = 974500647 mm’

0
4oye =D 91400647 o

" A 1070218

+ y'=H, —y*=1750-911=839mm
+e,=y' —y, =911-721,46=189,54mm

: H? H
= |1 = bl% + bl'Hd (yld - %)21_;1 + 2vaq1(y1t _tl - 7qt)2 - Fo'eg
3 2 3
I, = 600.17152O + 600.1750.(911— ?j +2.100. 2525 +2.100.225.(839-80 —%)2

—19782.189,54°

I, =2,88.10" mm*

+W, = I—z _288107 316136114 mm’
A 911
11
+W, = I—; _ 288107 343265793mm’
A 839

b) Giai doan 3 (sau bom vira) (truc 2-2):

E, 197000
+n, =—S=
E, 35750

D

=5,51 (hé s6 quy ddi tir thép sang bé tong)
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+ Ay = Ap +np A = 1250218 + 5,51.6860=1292094 mm?
+ S1.4= N Apx €0 = 5,51 .6860.174,9 = 7324112 mm?®

_SA, 7324112
A 1292094

5,67mm

+y) =y’c, =911-5,67=905,33mm
yi =H, —y® =1750—905,66 = 844,67 mm
++l,=1+Ac,+n.A (y; - y,)" =2,88.10" +1070218.5,67° +
5,51.6860.(905,33 — 721,46)* = 2,89.10" mm*

11
w,, =12 = 289107 31920616mm?
. y¢ 905,33
11
o, = te 2 289107 45145453 mm
y. 844,67

¢) Giai doan 3 (khai thac)

A=A+ % XSXt, = A, + N XSxt, =1292094 + 0,774.2400.185 = 1635750 mm’
d

S, , =N XSxt. x(y, — tES) =0,774.2400.185.(844,67 — %) = 258487734 mm®

c — S,, _ 25848734 _158.02mm

" A 1635750

+ yi =y; +¢,=90533+158,02 =1063,35mm
+ y,=H, —y; =1750-1063,35 = 686,65 mm

t; t
I,=1,+Axc; + n{SxE+ Sxt, (y, +E)2} =

3
*1,=2,89.10" +129094.158,02° + 0, 774.{2400.1825 + 2400.185)2}
I, =5,3.10" mm*
11
+W,, = I—z _23107 498424790 mm®
y!  1063,35
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11
s, =2 22310 971863305 mm
y. 686,65
11
- 2310 _ 6og042219mm’

© Ty 4t 686,65+185
3. Mit cat 101:
a) Giai doan 1 (ciing kéo c6t thép DWL - trir 16 réng)

zxd* X3,14x602

4
+A = Ag —F, =592000-19782 = 572218 mm?

7 =19782mm?

+D, =n,

S; =S, =F,y, =73700000-19782.490,31= 727300688 mm’

0

+y, = Sq =1271,02mm
A

+ vy =H, -y’ =478,98mm

E. 19700 . ..
+n =—=—"—=5051 (hé so dol tur thép sang bé ton
"= E " 35750 (h¢ so quy p sang g)

D

3 3

H H t t H;
+l.=b . —24b H . .(y'——Y+Mm -b)+b-b )y =2)Y+2h.— 2+
1 w 12 W d (yl 2) (t w) 12 (t w)(yl 2) v 12

3

H H H
+2'bv'Hq:I-(y1y _tl _7q1)2 + (b1 _bw)' 1;2 + (bl _bw)'HqZ(yld _7q2)2 - Fo(yld - yp)2

3 3
|, = 200.171520 +200.1750.(1721,02 — ?)2 + (600 — 200).% + (600 — 200).

3
80.(478,98 — %)2 +2.300. 2125 +2.300.225.(478,98 —80 — %)2 + (600 —200)

3
.3f§ + (600 - 200).300.(1271,02 - %)2 ~19782.(1271,02-490,31)

I, =313.10" mm*
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+W,, = —L = 246258910 mm’
y
|

= o

=

+W, = -1 =653471961mm°

tl

:<~|

+6, =Y, — Y, =1271,02-490,31=780,72mm

b) Giai doan 2 (sau bom vira) (truc 2-2):
+ Ay = Ay + Ny Ay, = 572218+5,51.6860=530342 mm®
+S1= M Ags (Y! —Y,) =5,51.6860.(1271,02 — 490,31) = 32693012mm’

Lo _SAL 382693012 . o
A 530342 ’

+y; =Y. —c¢, =1271,02—-61,65=1209,35mm
y,=H, —y; =1750-1209,35 =540,65mm
++l, =1 +Ac’+n. A (y, —Y,) =313.10" +
572218.61,65” +5,51.6860.(1209, 35 — 490,31)* = 3,37.10" mm*

11
w,, =12 = 337197 _ 578662001 mm®
\ y! 120,35
11
o, = te 2337200 69333777 mm
y. 540,65

¢) Giai doan 3 (khai thac) :

A=A + > XSXt, = A, + N XSxt, = 530342 + 0,774.2400.185 = 873998mm’

d

S, , =n.xSxt, x(y, — ) 0,774.2400.185.(540, 65—18;5) =154009436 mm’

_S,, 154009436 .,

+C,
A, 873998

+ ys =y; +c,=1209,35+176,2=1385,55mm
+ y,=H_ —y; =1750-1385,55 = 364,45mm
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*

2 Lt
l,=1,+ Axc; +n{8x§+8xts(y3 +E)2}:

. , 185° ) 185,
|, =3,37.10" +530342.176,2° +0,774, 2400.~ "+ 2400.185)".(364,45+ —°)

|, =54,26.10" mm*

|, 4,26.10"

S W, =2 = — 307604832’
y, 364,45
s, =t - H20107 116884621 mm?
y. 364,45
11
swr=to o 42080 oonq775mme

° Tyt 364,45+185

4. Mt cit 102:
a) Giai doan 1 (ciing kéo c6t thép DUL trir 16 réng)
zxd?  3,14.60°
+ FO = nO =
4
+A = A —F,=592000-19782=572218 mm?®

=19782mm?*

+M6 men tinh véi day: S %, Y , =372 mm
S ©4 =S 4 - FoY, =737000000-19782.372 = 729641096 mm®

SO
sy ==4=1275mm
A

+y;=H, -y =475mm

E. 197000
+Nn=—=

" E_ 35750

D

=5,51 (hé s6 quy ddi tir thép sang bé tong)

3 3

H H t H
+ 1, =b,—%+b, H, .(y/ ——4)*+(b,-b,)t.(y, - 2) +2b,—* +
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H 2\2 2
2‘* ) —F.(y, -y,)

3 3
| = 200.17152O +200.1750.(1725 ?)2 +(600— 200).% + (600 — 200).80.

t H 1\2
£20,H, (3t =)+ (0 =, Ho (3, -

3 3
(475 - %)2 +2.300. 212;3 +2.300.225.(475— 80 —%)2 + (600 - 200).352

+(600 — 200).300.(1275 — %0)2 ~19782.(1275-372)

l, = 3,02 .10"mm*

F W, = '—d — 247447604mm’
1

y

+ W

dl

= I—lt =673684211mm?®
A

+€ =Y, —y,=1275-372=903mm

b) Giai doan 2 (sau bom vira)(truc 2-2):
+ A=A + n, A, = 572218+5,51.6860 = 614094 mm?
+S1.0= WA (Y, —Y,) =5,51.6860.(1275 - 372) = 37814028 mm’

+C - S,, _ 37814028 _ 6158mm

A 614094

+ Y¢S =y¢ —C, =1275—61,58=1213,42mm
+Y}! =H, — y? =1750—1213,42 = 536,58 mm

l,=1,+ACZ+n.A_(y! -Y,)*=33.10" +572218.75,7"
+61,58.=5,51.6860.(1213,42 — 372)? = 3,5.10"

+

_I2

1, 3510"
Tyd 121342

= 266682922 mm’

I, 35.10¢
"yl 536,58

_I2

=652279250 mm?

¢) Giai doan 3 (khai thac)
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E
A=A+ E—be xt. = A +n XS xt =614094+0,774.2400.185=957750 mm?

d

S, , =nxSxtx(y,— —) 0,774.2400.185.(536,58 — 1875 =152610757 mm®

+C = S,, _ 152610757 —150,3mm

* A 957750

+y¢ =y —c,=1213,42+159,3=1372,72mm
+ yi=H, —y =1750-1372,72 =377,58mm

3

* |, =1, +A2xc§+nbLt—52+Sxts(y; +t§3)2}=

=3,5.10" +614094.159,3° + 0,774

L
3
[2400 185 +2400.185.(383, 78+@) +2400.185.(377,58 +@) }
I

=4,4.10"mm*

+ W :I—f’j _4 4.10 = 322354990 mm®

By 2,72

137
11
+W, === 4,410 =1165315960mm’

© y. 377,58

11
+W° L _ 4,410 = 782110989 mm’

" yi+t, 377,58+185

5. Mit cit 103:
a) Giai doan 1 (cing kéo cot thép DUL-trir 18 rdng):
2 2
+ F=n, ”);d = 7x 3’14260 ~19782mm’

+A = A —F,=592000-19782 = 572218 mm*

+Mo6 men tinh véi day: S %, Y, =171,43 mm
S ©4 =S 4 - FoY, =737000000-19782.260,57 = 731821953 mm®

0
sy :%:1278,9mm
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vy =H, -y =471,1mm

E. 197000
+ N = =

" E_ 35750

D

=5,51 (hé s6 quy ddi tir thép sang bé tong)

3 3

H H t H
+ 1L =b.—+b .H, (y'=——)Y+((b —-b)t.(y—21)+2b.—*+
1 W 12 W d— (yl 2) ( t w) 1(y1 2) s 12

H 2\2 2
2‘* ) =F.(y, -y,)

| = 200.1750 1750 80
12

t H 132
+2'bv'qu(yl _tl _7(4) + (bl _bw)HqZ(y::j -

3 3
(4711 %)2 +2.300. 2125 +2.300.225.(471,1— %)2 + (600 — 200). 3f§

+(600 — 200).300.(1278,9 — 3%0)2 —19782.(1278,9 — 260,57)*
= 3,2 .10"mm*
W, = '—d = 48058530 mm®
1
W

t1

= I—lt =679261303mm’
Y1
+e, =Yy, —y,=1278,9-260,57 =1018,33mm

b) Giai doan 2 (sau bom vira)(truc 2-2):
+ A=A +n, A, 572218+5,51.6860 = 614094 mm?
+S1-1 = MhA p( Y! — Y,) =5,51.6860.(128,9 — 260,57 = 42643587 mm’

oo _ S _ 4263587

. = =69,44mm
A, 614094

+ YS! =y? —C,=278,9—69,44=1209,46mm
+Y! =H, — y¢ =1750—1209,46 = 540,54 mm

2 d
l,=1,+AC2+n,.A (Y -y,)* =3,2.10" + 572218.69,44 + 5,51
6860.(1209,46 — 260,57)* = 3,6.10"

+

+200.1750,(1278,9 - = " + (600~ 200)." -+ (600~ 200).80.

|1
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11
W, = I—j _ 354107 _ 593449608 mm’
y!  1206,34
11
= I—f _354.107 651142258 mm’
y. 543,66

¢) Giai doan 3 (khai thac)

E
A=A+ E—bxs xt, = A +n, xS xt =614094+0,774.2400.185=957750 mm*

d

S, , =NXSXtx(y. - %) = 0,774.2400.185.(540,54 — % =153971634mm’
5., 153071634 )00
A 957750

+y? = y¢ —c, =12090,46 +160,8 = 1370, 26mm
+ Yt =H, —y¢ =11750—1370,26 =379, 74mm

3
=t Ancan Desa ey -

3
|, =3,6.10" + 614094.160,8° +0, 774[2400.123;5 +2400.185.(79,74 + 118—25)2}

l,=4,5.10" mm*
I, 4,5.10"

y = 330957249 mm’
y!  1370,26

11
oy s _45.10

e == =1185021330mm®
y, 379,74

+ W° = , __4510 = 796826858 mm’

° y'4t 379,74+185

6. Mit cit 104:
a) Giai doan 1 (cang kéo cdt thép DUL-trir 15 rdng):

2 2
+F =n zxd :7X3’14'60

=N, =19782mm?
4
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+A = A —F, =592000-19782 = 572218 mm*

+Mo6 men tinh véi day: S %, Y, =173,14 mm
S %4 =S 4 - FoY, =737000000-19782.173,14 = 733574945mm’°

SO
+y! ==2=1282mm

+y; =H, -y’ =468mm

E. 197000
+ n — S —

" E_ 35750

D

=5,51 (hé s6 quy ddi tir thép sang bé tong)

3 3

H H t H
+ 1, =b,.—+b, H, .(y)——2)+(b,-b,)t.(y; —2) +2bh,.—+
1 w 12 w d- (yl 2) (t w) 1(y1 2) v 12

H H
qu)z + (bl _bw)HqZ(yld -

+2b,H (Y, -t - 2) —F.(y, —yp)2

2

3 3
| = 200.171520 +200.1750.(1282 — ?)2 + (600 - 200).% + (600 200).80.

3 3
(468 — %)2 +2.300. 21225 +2.300.225.(468 — 80 —%)2 + (600 - 200).3f§

I, =

+(600 — 200).300.(1282 — ?)Z ~19782.(1281-173,14)?

3,2 .10%mm*
+ W, = '1 = 249609984 mm®

d
1

_ '_ _ 68346860 mm’

Yi
+e, =Yy, —y,=1282-17314=1108,86mm

+ W,

t1

b) Giai doan 2 (sau bom vira)(truc 2-2):
+ A=A + n, A, = 572218+5,51.6860 = 614094 mm?
+S1-1 = NpA (Y, —Y,) =5,51.6860.(1282 —173,14) = 46434621 mm*

+C S, _ 42643587 — 75 6mm

A 614094
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+ Y. =y’ —C,=1282—75,6 =1206,4mm
+Y =H, —y¢ =1750—1206,4 =543,6 mm

=L+ ACT N A (Y] —Y,) =3,210% +572218.75,6+ 5,51
6860.(1206,4 —172,14) = 3,7.10"

I, 37.10"

W =—2= =306697613mm’
y  1206,4
11
W, = I—f _37107 680647535mm’
y, 543,6

¢) Giai doan 3 (khai thac)

E
A=A+ E—bXS xt. = A +n XS xt =614094+0,774.2400.185=957750 mm?

d
ot 185 5
S,, =nxSxtx(y, _ES) =0,774.2400.185.(543,6 — - =mm

S,, 155028222 00

*A 957750

+y] =y, —c, =1206,4+161,8 =1368,2mm
+ yi=H, —y; =1750-1368,2=381,8mm

3
* =1, +Azxc22+nbLt—52+Sxts(y; +%)2}=

3
l,=3,7.10" +614094.161,8" + 0, 774{2400.152 +2400.185.(381,8 + 118—25)2}

|, =4,6.10" mm*

sw, == d 010" _ 339338971mm
y' 13682
11
+ W, = 1, 4610 =1204819277 mm’
y. 3818
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eyl _ 4610°
< yi+t  381,8+185

=811573747 mm®

2.7. Tinh &ng suit mat mat trong cét thép DU'L:

2.7.7. Mét do ma sit:

Afye = fo, (1—g (x0e)

Trong ddos

- f,, : tng suat khi cang kép = 0.8 f,, =0.8x1860=1488 MP,
-K=6.6x10 "/mm

- 4=0.23

- x: 1a chiéu dai bo cap tinh tir dau kich neo dén mat cat dang tinh us mat mat. Tinh
khi kich hai dau:

+ Vay X cua tat ca cac bo tai MC 100 déu bang khong

+ X cta b6 tai mat cat 104 bang 1 naa chiéu dai toan bo Lycta nd
+ Tinh X ctia 1 b6 tai mat cat bat ki dugc tinh gan dung nhu sau:
* Tal MC 101.:

X, = JO.1) +(y2) = X, = Xu

* Tai MC 102:

X, = Xo+ O +(y,— 1)

* Tai MC 103:

X, = X2+ O+ (Y- v,)

* Tai MC 104:

X, = X+ O + (v~ )

a. Tinh cho b6 1:

X, = /37407 +187 =3740,05mm
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X, = /37407 + (32-18)? = 3740,03mm

X, = /37407 + (42—32)? =3740,01mm

X, = /37407 + (48— 42)? =3740mm

b. Tinh cho b6 2:

X, =~/3740% +36° =3740,19mm

X, = /37407 + (64— 36)? =3740,11mm

X, = /3740 + (84— 64)* = 3740,06 mm

X, =+/3740% + (96 —84)* = 3740,02mm

C. Tinh cho bo 3:

X, =~/3740% +396° =3762,72mm

X, = /37407 + (704 —396)? = 3753,76mm

X, = /37407 + (924~ 704)? = 3747,03mm

X, = /3740% + (1056 —924)% = 3742,53mm

d. Tinh cho bé 4:

X, =~/3740% + 423> =3767,02mm

X, = \/3740% + (768 — 432)* = 3756,37mm

X, = /37407 + (008 768)? = 3748,36mm

X, = /37407 + (1152 -1008)* = 3743,01mm

e. Tinh cho bo 5:

X, =~/3740% +468° =3771,69mm
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X, = /3740% + (832 - 468)? = 3759,20mm

X, = /37407 + (1092 —832)? =3749,81mm

X, = \/37402 +(1248-1092)° =3743,54mm

+ o : 12 tong gia tri tuyét d6i cac goc udn cua bo ct tinh tir vi tri kich dén mat cét;

Véi a, 1a goc giira tiép tuyén véi duong cong tai toa do x.

- duong cong bo ct

4f(l—x_*x
Y=—""7,7""

—>tag, = ﬂ(1—%)
12 | |

Tém «,,a,,a cho cac bo cép tai cdc mat cat can tinh us mat mat:

+ Tinh ¢,cho cac b6 (x =0)

B6 1: tga = 1 (= 2%y 2 A0 6y - 0.0058 > &, = 0.3209 d6 = 0.0056 rad
I | 37400
- B6 2: tgay = 1 (=2X) = 410 0 _0)_0.0088 > o, = 0.3209 46 = 0.0116 rad
| | 37400
- B6 3: tga = 11090 _ 41979 5 o, = 7.2886d6 = 0.1272 rad
37400
“B6 4: tga, =229 _ 41395, o = 7,9415d6 = 0.1368rad
37400
“B6 5: tga, =39 _ 61510, 4 ~8,5979 d6 = 0,1501 rad
37400
Lap bang:
Tén bo x(mm) L(mm) f(mm) a,(rad)
B6 1 0 37400 | 50 0.0056
B6 2 0 37400 100 0.0116
B6 3 0 37400 1100 0.1272
B6 4 0 37400 1200 0.1386
B6 5 0 37400 1300 0.1501

+ Tinh «, tai cac mat cit cho cac shos:

X
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(+) Tinh « cho cac b6 tai cac mat cat:

Cong thuc: a=a,-«

X

* Tai mat cat 101 cosL X = 4675 mm

-Bo61: > tg o, =—

Tuong tu ta c6 bang sau:

| 2X)_ 450 | 24675
| ) 37400 37400

) =0,00465— «, =0,00465rad.

Ténbod | x(mm) L(mm) f (mm) a,(rad) a,(rad) a (rad)
Bo 1 0 37400 |50 0,00465 | 0.0056 0,0009
B6 2 0 100 0,0093 |0.0116 0,0023
Bo6 3 0 1100 0,1023 | 0.1272 0,0249
Bo 4 0 1200 0,1116 |0.1386 0,027
B6 5 0 1300 0,1209 |0.1501 0,0292
* Tai mit cat 102 co: x = 9350 mm

Ténbo | x(mm) L(mm) f (mm) a, (rad) a,(rad) o (rad)
Bo 1 0 37400 50 0,0035 | 0,0056 0,00210
B6 2 0 37400 100 0,007 0,0116 0,0046
Bo 3 0 37400 1100 0,077 0,1272 0,0502
Bo4 |0 37400 1200 0,084 0,1386 0,0546
Bo 5 0 37400 1300 0,091 0,1501 0,0591
* Tai mt cit 103c6: x = 14025

Tén b6 | x(mm) L(mm) f (mm) ay(rad) | a,(rad) a (rad)
Bo 1 0 37400 |50 0,0012 | 0,0056 0,00210
Bo 2 0 37400 100 0,0024 |0,0116 0,0046
Bo6 3 0 37400 1100 0,0264 |0,1272 0,0502
Bo4 |0 37400 1200 0,0288 | 0,1386 0,0546
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B65 |0 37400 1300 0,0312 |0,1501 0,0591
* Tai mat cat 104 thi tat ca cac bd ¢6 @, =0=a =«,
Tinh Gng suat mat mat do ma sat tai cac mat cat lap thanh bang:
a. Mit cat 101:
Af
Bo L; fo K X JZ a e —(kX+ pa) | | —g Oua) (MP)
1 |34400,2 | 1488|6,67 |3440,05 0,23 0,0009 |2,7182 3,717 3,717 3,72
1488 | *10°-7 0,23
2 | 344017 | 1488 | 6,67 |3440,19|0,23 | 0,0023 |2,7182 4,195 4,915 4,20
34401,7 | 1488 | *10"-7 0,23
3 | 344938 | 1488 6,67 |0462,72|0,23 |0,0249|2,7182|11,910 [11,910 |11,91
344938 *10°-7
4 | 345116 6,67 |3967,02 0,027 |2,7182|13,119 |13,119 |13,12
345116 *10"-7
5 | 3453134 6,67 | 3471,69 0,0292|2,7182 13,378 | 13,378 | 13,32
34531 *10"-7
SAf o 46,32
YA, 6,62
b, Mit cat 102:
Afo
Bo| L Foi K X 7 a e | —(kx+ua) | |—e b (MP)
1 |34400,2 | 1488|6,67 |688,08 |0,23/0,00210 |2,7182|-0,0051 |0,0051 |7,53
1488 | *10"-7 0,23
2 |344017 | 1488 6,67 |6880,3 | 0,23 | 0,0046 |2,7182|-0,0056 |0,0056 | 8,38
34401,7 | 1488 | *10°-7 0,23
3 | 344938 |1488 | 6,67 |6919,48|0,23 | 0,0502 |2,7182|-0,0162 |0,0160 | 23,85
344938 *10"-7
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4 | 345116 6,67 |6923,39 0,0546 |2,7182|-0,0172 |0,0170 | 25,34
34511,6 *10"-7
5 | 3453134 6,67 |6880,08 0,0591 |2,7182-0,0182 |0,0180 | 26,81
34531 *10"-7
SAf o 91,91
TAf, 13,13
¢, Mit cit 103 :
Afor
B6 L, fo K X u a e —(kx+ pa) | | —e Orse (MP)
1 |34400,2| 1488 6,67 |13760,09|0,23|0,0044 |2,7182|-0,0102 |0,0101 | 15,09
1488 | *10"-7 0,23
2 |34401,7 | 1488 | 6,67 |13760,38|0,23 | 0,0092 | 2,7182|-0,0113 |0,0112 |16,71
34401,7 | 1488 | *10°-7 0,23
3 | 344938 | 1488 | 6,67 |13806,04|0,23 | 0,1008 | 2,7182|-0,0324 |0,0319 |47,43
344938 *10"-7
4 | 34511 6,67 |13814,01 0,1098 | 2,7182 | -0,0345 |0,0339 |50,41
345116 *10"-7
5 | 3453134 6,67 | 13760,09 0,1189|2,7182 | -0,0365 | 00359 | 53,37
34531 *10°-7
SAf,. 183,00
TAf, 26,14
d, Mit cit 104 :
Afo
Bo L; fo K X 7 a e —(kx+ pax) | | —e Ors) (MP)
1 |34400,2 | 1488|6,67 |17200,1|0,23|0,0056 |2,7182|-0,0128 |0,0127 |18,87
1488 | *10"-7 0,23
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34401,7
34401,7

344938
344938

345116
345116

3453134
34531

1488
1488

6,67
*10"-7

17200,9

1488

6,67
*10"-7

17246,9

6,67
*10"-7

17246,9

6,67
*10"-7

17265,5

0,23
0,23
0,23

0,0116

2,71182

-0,0141

0,0140

20,89

0,1272

2,71182

0,0408

0,0399

59,43

0,1386

2,71182

-0,0434

0,0425

63,17

0,1501

2,7182

-0,0460

0,0450

66,95

SAf.

229,31

A

32,76

2.7.2. Mt do trurpt neo:

AL
Afpa = I * Ep

Trong d6: 1y AL = 6mm/1neo,

tb

E, = 197000MF,

l, = 37448,6mm

Suyra:Afp, =

37448,6

6

2.7.3. Mt do nén din hoi bétong (méi lan cing 1 bo)

Af PES =

(N-1) E

2N

Ecy
Trong d6: N=7 bo,

* fegp

E; = 4800,/ voi fl; = 80%f, = 0.8x40 = 32MP,,

f7; cudng do bétong lic cang,
E. = 27153MP,
frr = 0.8fpy = 0.8x1860 = 1488,

fegp: tNG suat tai trong tAm ct do luc cang da ké dén mat us do ma sat + tut neo va do

trong,
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- Iu’C Céng: Pi = [fpi - AfPF + Apr] X APS X Cos OC;'LCb,
Trong do:

octP: 1 goc trung binh ctia tiép tuyén véi cac bé tai mat cit tinh toan

2.7.3.1. Luec cing p; tai cdc mat cit l:
a, MC 100:
P, = [1488 — 34,3].7600.0,998 = 11026023,76 N.

Vi ath =(0,186*2+0,418%2+5,75+5,98+6,211)/7=3,709 = cos a'? = 0,998.

b, MC 101:
P, =[1488 — (6,62 + 34,3)].7600.0,999 = 10986810,19 N.

c, MC 102:
P, = [1488 — (13,13 + 34,3)]. 7600.0,999 = 10937383,67 N.

d, MC 103:
P, = [1488 — (26,14 + 34,3)].7600.0,999 = 10838606,54 N.

e, MC 104:
P, = [1488 — (32,76 + 34,3)].7600.1 = 10799144 N.

2.73.2. Tinh f g, cho cac mat Cit :

pi D M,
fegp =~ — Tet ¢
Ag g Ig

Véi M : mémen do trong luong ban than g, tinh theo TTGHSD,

- Tai MC 100: (M; = 0).

c 11026023,76 11026023,76.6002
cep 1090000 6,9.1011

- Tai MC 105:
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10799144 10799144.600% 2536,5

feer = ~ 552000 = 69.1010 T 69,1011 %
— —23,88MP,
Vay mat do nén dan hoi bétong (Afrgs) la:
~ MC 100:
Ao (7 -1).197000.| - 1587| _ -
2.7.27153
_MC 105:
Ao (7-1).197000| 2388 __ -
2.7.27153

2.7.4. Mt us do co ngot bétong (kéo sau):
- Tai tat ca cc mit cit nhu nhau:
Afpps = 93 — 0,85H, véi H dd am = 80%,
Afpsg = 93 — 0,85x0,8 = 25MP,

2.7.5. Mt us do terbién bétong:
AfPCR = 120f;gp - 7.0Afcdp = O,
Trong do:

- feap: 1a us trong tdm ct do Iyc nén P; (da ké dén mét do ma sét, tut neo va dan
hf‘)i), va do trong lwong ban than.

- Tinh lyc P; cho cac mat Cat;

P = fpi — (Afpr + Afpa + Afpps * Apgs * cOS at.

*MC 100:

P, = [1488 — (34,3 + 49,3)].7840.0,998 = 10998475,01 N

_10998475,01  10988475,01.600°
Jegp = 1090000 6,9.1011

— Afpcr = 12,0x15,83 — 189,96 MP,

= —15,83 MP,

*MC 104:
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P; =[1488 — (32,76 + 34,3 + 49,3)].7840.1 = 10753657,6 N

SuyraMC L/2:

10753657,6 10753657,6 .6002
1090000 6,9.1011

= —15,48 MP,

Afcap: us do tinh tai 2 va tinh tai 3 gay ra:

2536,5

.600
* 6,9.1011

ﬁ

cgp — T

M; + M,
I £ (dps - ytrs)
c3

(286,9 + 554,6).10°
4,3.1011

M,
Afeap = i (dps - ytrz) +
c2

= 2433,3.10° (1700 — 543,66) +
3,54.1011
= 10,52 MP,
M, = 2433,3.10°MP,
M; = 286,9.10°MP,
M, = 554,6.10°MP,

I , = 3,54.10" mm*

(1700 — 383,78)

Y, = 543,66mm
Ic 3 = 4,3.10"" mm*

Y%, = 383,78 mm

Dps = 1700 mm

Afpcr:usdo tinh tai 2 gay ra,
Afpcr = 12,0.15,48 — 7.10,52 = 112,12MP,

Matcat | Afpr(MPB,) | Afpa(MP,) Afeop (MF,) | Afcap(MP,) | Afpcr(MPE,)
100 0 343 15,87 0 189,96
101 6,62 34,3 19,2 4.09 301.37
102 13,13 343 25.04 7.01 239.41
103 26,14 34,3 24,02 9.34 189.02
104 32,76 34,3 23,88 10,52 112,12
2.7.6. Mat ung sudt do chung c.thép:
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Afpr = Afpr, + Afpg,
- Tinh:

Afpr, = 0.3[138 = 0.3Afpr — 0.4Afpps — 0.2(Afpsr + Afpcr)],

* MC Gbi:

Afpr, = 0,3[138 — 0,3.0 — 0,4.49,3 — 0,2.(25 + 189,96)] = 22,59 MP,

*MC L/2:

Afpr, = 0,3[138 — 0,3.32,76 — 0,4.74,2 — 0,2. (25 + 112,12)]

= 21,32 MP,
Tong hep cic ing suat mat mat
Métmétt&CthGlAprl = Afpp + AfPA + AfPES

Mit cat Afpr(MF) Afpa(MPy) | Afpes(MPy) | Afpri(MF,)
100 0 34,3 49,3 83,6
101 6,62 34,3 94.6 40,92
102 13,13 34,3 82.85 4743
103 26,14 34,3 73 133,44
104 32,76 34,3 742 141,26
Mat mét theo thoi gian: Afpr; = Afpsg + Afpcr + Afpr

Mit cat Afpse(MPy) | Afpcr(MFE,) Afpr(MF,) Afpr2(MPy)
100 25 189,96 22,59 237,55
101 25 301,37 22,79 349,16
102 25 239,41 23,13 287,54
103 25 189,02 21,87 235,89
104 25 112,12 21,32 158,44
Tong mat mat: Afpr = Afprq + Afprs

Tiét dién Afpr1 (MF,) Afpra (MF,) Afpr (MF,)

100 83,6 237,55 321,15
101 40,92 349,16 309,08
102 4743 287,54 334,97
103 133,44 235,89 369,33
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104 141,26 158,44 299,7

2.8. Kiém toan theo ttgh cuong do 1:

2.8.1. Kiém tra sitc khdng uén:

Do ta c6 bé tong ban mit cy va bé tong dam c6 cudong do khac nhau nén ta quy doi
bétdng mat cau vé bé tong 1am dam. Ta chi quy ddi theo chiéu rong ban canh chir khéng
quy ddi chiéu cao ban canh,

P X E
He s6 quy doin = E—D
B

_ By _ 0045y Ve _ e _ 30 _ o ooae
C Es 004592 \fle Jfae 50
B 045y, \/ fsc fac

b, = 0,7746 x 1900 = 1471,74mm
Xem tiét dién 1a tiét dién chix T
* Kiém tra MC 104 (bé qua cot thép thuong):

n

V1 tri tryc trung hoa:
+ Gia thiét truc trung hoa qua canh:

1 O;GH:IC
Y ,'J'r\ da ‘-t\x\
L] ' a/2
dp
AT
+ &; 3 4 Z ;Apsfps
bia
C —b—
Apsfim
C = 7
0.85f!B1b + kAys B
p

hy = 200 — 15 = 185mm
Aps = 6860(mm?)
fou = 1860(Mpa)

)

B, = 0,85 — ——.f, — 28
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= 0,85-0,05/7(50-28)=0,693
£l = 50
d, = H—y, = 1750 + 185 — 171,43 = 1763,57(mm)

f
k=2 (1.04 — ﬂ) = 0.28
fou
6860.1860
C= = 140,7 < hy = 185mm

1860
0,85.50.0,693.2400 + 0,28.7600. 777+

Vay truc trung hoa qua cénh:
+ Strc khang danh dinh coa tiét dien:
My = Apsfps (dp =) + (b = by )he » 0,85 « fi(he/2 ~ a/2),
a = 51.
C = 0,693.140,7 = 97,5

)

C 14
fps = fou- (a — k—> = 1860. (1 - 0,28. ) = 1850,3MP,

d, 7600

M, = 7600.1850,3.(1763,57 - 972—5) + (2400 — 200). 185.0,85.50
185 97,5
2 2

= 2,49.10'°M.mm = 24900KN.m
+ Kiémtra: M, = 12936,02KN.m < i. M, = 1.24900 = 24900KN.m => dat.

2.8.3. Kiém tra ham luwong cthép toi da:
£ <042
d, ~
_ Apsfps.d, 6860.1850,3.1763,57

d, = = 1763,57
T " lps frs 6860.1850,3 mm

C =140,7mm < 0,42d. = 0,42x1763,57 = 740,5mm - dat.
2.8.3. Kiém tra ham luwgng cthép 11 thiéu:
¢M,, = min 1{2M_,,1.33M,,
Trong do:
M_,.: mémem bt dau gy nirt dam BTDUL tirc 1a khi d6 us bién dudi dat tri sd us
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kéo khiuén 1a: f, = 0.63,/f = 0.63V50 = 4.45MP,,
- Phuong trinh M_,-véi tiét lién hop cang sau (3 giai doan),
fr= —% - P}eg i+ jw—lyf + Ilw—zyéi + wyéi + AI—Myéf = 4,45MP,
9 g g1 g2 c c
+P; = (0-8fpy — Afpr)Aps  Afpr = Afpry + Afpry = 299,7MPF,
+ M;: mémen MC 104 do tinh tai 1 = 2536,5KN.m(TTGHSD).
+ M,: moémen MC 104 do tinh tai 2 = 2433,3KN.m,
+ M3: moémen MC 104 do tinh tai 3 (lan can + l6p phu) = 841,5KN.m,
+ My = (1,25. Mg + M) = 5007,87KN.m
+ AM: 12 phan mémen thém vao dé tiét dién bét dau nut
P; = (0,8.0,9.1860 — 299,7).6860 = 7130970N
* Thay céc s6 liéu MC 105 vao phuong trinh dé tinh AM

7130970 7130970.600 2228,94
— — .1282,04 + ——.1282,04
592000 6,9.1011 3,06.1011

N 2433,3 1206.34 + (841,5 +5007,87)
3,52.1011° ' 4,3.101

1366,22

4,45

.1366,22

o
4,3.1011

AM = 8,37.10°N.mm = 8370 KN.m => M¢g = AM + M; + M, +
M + My, = 17831,79

M, = M;o5 = 17103,55KN. m
+ Kiémtra: . M,, = 24900KN.m > min{1,2M,,,1,33M,,}
>min{21398,15; 22727,72KN.m}
- @.M,, = 24900KN.m > 22727,72KN.m => dat.

2.8.4. Kiém tra sitc khdng cit cia tiét dign:
- Tinh cho tiét dién & gan goi:
Stic khang cit tiét dien = ¢V, v6i ¢ = 0.9
V,,: sac khang cat danh dinh,

Vo + Vi + 1, }

Vn = min {O.ZSfC’bvdv +V,
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V,: sitc khang cét do bétong,

V. = 0.0838/f b,d,,

V,: sttc khang cat do cot dai,
v = A, f,d,(cotg CI;+ cotga) sina v6ia = 90° (gbc c6t dai)
v
_ Ayfydy, cotg @
Sy '
V;,: strc khang cat do cét thép DUL (xién):

l
([)<

V, = fpilpssina, voi fp;: cuong do tinh toan ctdul,

a: géc trung binh,

Trong cac cong thuc trén:

b,,: 14 chiéu day nho nhét cia suon dam - dau dam b,, = b; = 600mm
d,,: chiéu cao chiu cét c6 hiéu cua tiét dién - khoang cach hop lyc trong mién chiu nén va
kéo cua tiet dién,

DPau dam:

dp

1750

G\

72146

600

+ Gan dung chiéu cao mién chiu nén, 1ay bang chiéu cao mién chiu nén MC 104,

)

c 14
C=1407 > dy = dp =5 = 1750 — 721,46 — = 958,19mm
d, — > = 958,19
Mat khac d,, = max 0,9d, = 925,69 | => d, = 1260
0,72.h = 1260

A,: dién tich tiét dién c6t dai trong pham vi 1 budc dai:
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7 - s

Trong d6 voi L = 38m — dau damb; = 600mm — cbt dai ¢ = 16 -4 nhanh, 1
nhénh
nd? B 3.14x162

o fy=——= =201.1mm? - A, = 4x201.1 = 804.4,
4 4

+ £, cudng do cot dai = 400MP,,

+S,: budc cot dai (khoang cach cac cdt dai)
+ :1a hé s tra theo bang 1ap san,
+ : 14 gbc chia ting SUét xién tra bang,

* Pé tra bang tim B va & phai tinh 2 thong s6 1a: % Va &y,
C

-\V/6i V 1a tng suét cat:
V
V=—%
¢xb,xd,

V,, : 1a lyc cat tinh toan theo TTGHCP1, ¢ = 0.9,
_ M,/d, + 0.5);, cotg ®
T EyAps
M,,: 1a mémen udn tinh theo TTGHCP]1,

Nhu vy dé tra bang tim & phai tinh €, — dé tinh &, phai biét ®. Vay phai thir dan theo
trinh tu sau:

a, Tir biéu d6 bao mémen va luc cit:
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M)

* Biéu dé bao momen (KN.m)

326721

* Biéu do bao luc cat (KN)

M@

Tir noi suy ta dugc {M, = 3067,21KN.m; V, = 1186,35KN}

b, Tinh \ng suat cit

V, 1186,35.103
V= = = 1,79MP,
¢x.b,x.d, 0,9.600.1260
V. 179 004
£/ 50

¢, Gia thiét cotg 27,1° = 1.95, tinh ¢,
106

4069.-5— + 0,5.1186,35.103.1,95
Xy = 1260 = 33.103
1 197000.6860 ’
f—V,=O,04- 0
Theo m , Tra bang CDZ = 27.4 Vaﬁz = 3,68.

Vay s6 liéu dé tinh: &, = 27.4° va B, = 3,68
d, Bo tri c6t dai trudc:

Budc dai:
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o o Avfy __ 8044x400
"7 0.083,/f.b, 0.083%+/50 x 600

V, = 1186,35 KN < 0,1f/b,d, = 0,1.50.600.1260 = 3780 KN nén =

S, < min(0.8d,,; 600mm),

Vay S, < 600mm — chon cbt dai ¢16-4 nhanh S, = 300mm — kiém tra,

Vo, = min{V, + V; + V, va 0.25f/b,d,,).

= 913,7mm,

+V, = 0.083B8./f/b,d, = 0.083 * 3,68 x V50x600x1260 =
1632,8KN,

+1p = fpidpssinagy,

- Tinh goc a4, Cliacacbocap taix = d,, = 1260mm,

) 4f 2x 4x100 2x1260
+b01:tgo<=—(1——>= (1— )=0,0107=>0(
f ] 37400 37400
=0,62°
Tuong tu cho céac bo khac

- a = [2(0.62 + 1.23) + 6,76 + 7.37 + 7,97]/7 = 3,69° - sinay, =
0.064.

I = (0.8]2,3, - AfPT)APS sin e, = (0,8x0,9.1860 — 299,7).6860.0,064 =
822,34KN.
- Ay. fy. dy.cotg () _ 804,4.400.1260.1,929
s Sy 300
Cubi ciing kiém tra strc khang cit:
Vo, = min{V. + V; + 1, = 5036,8KN va 0.25f/b,d,, = 9450KN).
Ve +Vs+ 1)

= 2606,84KN

Va
V, = 1144KN < 0,9(V. + V; + ;) = 0,9.5036,8 = 4533,12KN - dat.

2.9. Kiém ton theo ttgh sir dung:
2.9.1. Kiém tra sing sudt MC 104 (giia nhip):
2.9.1.1. Gia doan cing kéo cot thép (ngay sau khi dong neo):
+ Cuong do bétong: f; = 0.8f, = 40MP,,
+ Cuong do ctdul: f,; = 0.74f,,, = 0.74x1860 = 1376.4MF,
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+A, = 592000mm?

I, = 3.54 x 10" mm*, e, = 1110,6mm, y{ = 1282,04mm,y;" = 467,96mm, M; =
2228,94KN.m
a, Kiém tra ing suat bién duwéi (us nén):

P, Pixeg M, ,
fra = _A__ i yl +I_*y1 < 0.6f; = 24MF,
g g g

P; = (fpi — Afpr1)Aps = (1376,4 — 141,26).6860 = 9387064 N

| 9387064 9387064.1110,6 128204+2228,94.106 1982 04
foa = 592000 3,54.1011 ’ 3,54.1011 ’

= |-20,45| < 0,6f}; = 24MP,

b, Kiém tra ing suat bién trén:

P Py . My, < 1.38MP,
for == AT T < o.25\[i= 1.77
Thay so:
9387064 9387064.1110,6 2228,94.10°
Jor = = 552000 ¥ 354101t 16796 T 55y qou 467,96
= 0,87MP,

2.9.2. Kiém tra us mgt cdit goi 100:
2.9.2.1. Giai doan cing kéo:
= (fpi = Afr1)Aps cos ag’
- Trong do:
+- afl =[2(0,62 +1.23) + 6,76 + 7.37 + 7,97]/7 = 3.69°
- cosaf? = 0.997,

P; = (fpi — Dfpr1)Aps cos af’ = (1488 — 140,7) = 6860 * 0,997
= 105311455 N

tA; = 1090000mm2,lg = 2,88x10" mm*, e, = 189,54mm, y{" = 839mm, y& =
911mm,M =0

a, Kiém tra us bién dudi:
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10531145,5  109531145,5 + 189,54 ooy |15 78mp | < 1921
= - * =17 ' .
foa = 1590000 2,88x1011 ' '

- dat.

b, Kiém tra thé trén:
P, Pl-eg - 10531145,5 10531145,5 = 189,54
—_ *

=-—= = ¥
for ==t 0 1090000 2,88x10"

= —8.04MP, (nén) < f, — dat.
2.9.2.2. Giai doan khai thac
P; =[1339.2 — (88,5 + 159)] * 7840 * 0.997 = 8533251216 N.
I, =53.10%"mm?*, y!" = 844,67mm, y% = 905,33mm.

a. Kiém tra us bién dudi:
P, Py i 8533251216 8533251216 * 396

bt = = =% = T 090000 53+ 1011

- dat(nén).

¥ 905,33 = —12,4MP,

b. Kiém tra us bién trén

P, Pe, , 8533251216 8533251216 * 396
for ===y = - * 844,67 = —6,5MP,

. L 0% T T 1090000 53« 1011

- dat(nén).

2.10. Tinh d§ vong két cau nhip :
2.10.1. Kiém tra dé vong do hoat tdi:
+ Tinh d6 vong mit cit c6 toa dd x do hrc p ¢6 toa do a,b nhu hinh v&.

7‘% o
I S J”
p.b.x
=7 l2 B b2 a
Ve 6.E. 1.1 ( x*)

+ So dd chét tai tinh d6 vong do xe tai 3 - truc:
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P1 P2 P3

L4

| 4300 4300

~ h
d | )
p; = 145x103N,p, = p;,p3 = 35x103N — tinh do vong khong c6 hé s6:
+ D¢ vong MC giira nhip 104 do cac lucp; —

b = 14400 + 4300 = 18700mm, x = 14400mm.

p1 145.10°.18700.14400.(37400% — 18700% — 14400?)
yPt = = 8,6mm.
x 6.30358.4,3.1011.37400
+ D¢ vong MC 104 do p, —
p, 13 145.103374003
= 9,4mm

T 48.E,.I, 48303584,3.1011
+ P9 vong MC 104 dop; » b = 11900mm, x = 16200mm.
35.10%.8600.16200. (37400% — 86002 — 144002)
yp3 — = 1,55mm
x 6.30358.4,3.1011, 37400

3 35x103x8600x14700x(37400% — 8600% — 12900?)
Ve = = 1.55mm
48.30358.4,3.1011.34400

+ P9 véng cac dim chii coi nhwr chiu luc gidng nhau khi chat tat ca cac lan xe.
+ P9 vong 1 diAm chi tai MC 104:

P+ yP +yPe)
Y= n
_ (8,6+94+1,55)x2
B 5

p2 _
Vx

x1.25,vé6in=so0dam=15

y x1.25 = 9,775mm.

» 1 37400
Kiémtra:y < —1- 9,775 < ——— = 46,75mm - Dat.
800 800

2.10.2. Tinh dg vong do tinh tdi - lwc cing trwde va dé vong (MC 104):
2.10.2.1. D vong do luc cang ctdul:
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A Sw.l*
PUL™ 384E.1,

8pe

Trong d6: w = Te=e = 872mm, I, = 6,9x10" mm*.

p = (0.8f, — Dfpr)Aps = (0.8x1860 — 299,7)x6960 = 8409161 N.

8.8409161.872
w = = 54,93
374002

5.54,93.37400*

Any = — 4797
~ BDULT 38430358.2.956103. 1011 mm

2.10.2.2. Bj vong do trong luong bén thin dim (giai doan 1): do g; = 30,18M /mm
5 g.l* 5.30,18.37400*
Aglz . =
384 E.I; 384.30358.6,9.1011

= 26,27 mm

2.10.2.3. D} vong do tinh tii 2: g, = 5,69N /mm

5 gpl* 5.5,69.37400*
g2= : = 7 = 7,95 mm
384 E.I; 384.30358.4,3.10

* Py vong do luc cing + tinh tai: goi la d§ vong tinh y.
yr = —47,97 + 26,27 + 7,95 = —13.75mm.
Vay dam c6 d vong khi khai thac 13: 13.75mm.

CHUONG III: THIET KE KY THUAT TRU T2
3.1. S6 ligu chung

- Tén cau: Cau Kim Tan — Thanh Hoa
- Loai cau: Cau BTCT du tng luc
- Tén tru tinh toén: Tru T2
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Quy trinh tinh toan: Theo tiéu chuin 22TCN 272-05.
3.1.1. Ké cdu phdn trén:

- Loai dam: Dam BTCT DUL

- S6 lwong dam: N =5 dam

- Chiéu dai nhip tinh toén: =2,4m.

- Chiéu dai thyc té: Ls =37,4m.

- Chiéu cao dam: L =38m.

- Kho cau: H=1,75m.

- S6 lan xe thiét ké: B = 9+2*1+2*0.5=12m.
-Heé s6 lan xe: m=1,2. N =4 lan.

- Tai trong HL93, doan ngudi 3(KN/m?).

- Hé s6 xung kich: IM = 0,25.

- Trong luong riéng bétong: = 24kN/m3.

- Bé tong xa mii f; = 30MP,, than tru va bé coc f; = 25MP,

3.1.2. Sé liéu tru:

- Loai try: Tru dic than hep bétong cbt thép
- Loai coc: Coc khoan nhéi duong kinh 1m
- Sb coc trong mong: 6 coc

- Cao d myuc nuéc cao nhat: MNCN = 18,60m.

- Cao d6 muc nudc thong thuyén: MNTT = 16,50m.

- Cao d§ muc nudc thi cong: MNTC = 14,30m.

- Cao dg dinh mong: Cb binh méng = 11,00m.

- Cao d¢ ddy mong: Cb by mong = 9,00m.

So do cau:
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S0 bO THIET KE TRAC DOC CAU

(TY LE : 1/500)

B 14740

li 10 10

B0 [ 3800 —
[HHENHENE [ 1
‘ﬁ
7 KHG THONG THUYEN

Cic lop dia chat 2 2500
RETFA sét c6 o st - /6 COC KHOAN NHOI
g v ] ]
m it pha s€t hat nhdy 7 Il
Cit hat nhi chat b

3.1.3. Cac 16p dia chit:

- Lop 1: Sét co do sét

- Lép 2: Cét pha sét hat nho
- L6p 3: Cat hat nho chat

So do try:
CAU TAO CHUNG TRU CAU TY LE 1:50
¥ 1200 £ 2000
1 200 2400 ——ft—2400 ——2400—f—2400 —41200-¢ 1—1800—¢
T | _'g g
T —— = 1

|
2750 —k

200 -

>

7504 L7501 T_um_,.c
004 5300 AG00 &

g 8000 5000

ISH <IN e o
ld O O lfd I

#1000 F——3000———3000———K 000+

#1000 +———-=3000———=€1 000+
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3.2. Tai trong tac dung

3.2.1. Tinh tdi tic dung (khéng hé s6): Vi V i
3.2.2. Tinh tii Theo phuong doc ciu:

+ VE7.: phan lyc gbi tréi do trong lugng k/c nhip (KN).

+ VDfC: phan lec gbi phai do trong luong kic nhip (KN).

+ V£7,: phan luc gi trai do 16p pha (KN).

+ V., phan lyc gdi phai do Ip phii (KN).

Vi

- g7 trong luong k/c nhip trai (khong ké 16p phu)/Im dai cau (KN/m).
- gJ,.: trong lugng k/c nhip phai (khong ké I6p phir)/1m dai ciu (KN/m).
- g& - trong luong 16p phi nhip trai /1m.(KN/m).

- ggw: trong luong I6p phu nhip phai /Lm.(KN/m).

Tinh tai tac dung 1én tru cd thé chia thanh cac tai trong nhu sau:

a. Tinh td bdn than tru:
Bao gdm toan b tai trong ban than cua két cu tru cling nhu ciia b¢ mong.
Cong thire xac dinh: P, = Vyy;
Trong do:
+ P, tai trong ban than thanh phan thtr i cha tru
+V;: thé tich khdi thanh phan th i coa try
+;: trong luong riéng tuong g thanh phan thi i.
- Trong lwong phan than tru (ti I-I d&én 11-11):
Py = Vxype = 6,24x2,5 = 156T = 1560KN.
- Trong luong bé moéng:
P, = Vuxype = 80x2.5 = 200T = 2000KN.

b. Tinh tdi két cdu phan trén:

- Tinh tdi phan 1: bao gom trong luong ban than cta két cau nhip dam, tim ké, dam
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ngang, ban mit cau g, = 17,15KN /m.

- Tinh tdi phan 2: bao gém toan bo trong lugng ban than cua cac cac 16p pha mat cau, lan
can, go chin cling nhu mot s6 thiét bi, cong trinh phuc vu trén cAU.

+ Tinh tai lan can: phan bd déu toan chidu dai duong anh huong véi cuong do g, =
3.07KN/m

+ Tinh tai I6p pht mit ciu: phan bd déu trén toan chiéu dai duong anh huong véi cuong
do g, = 3,75 KN/m

= g . = 17,154 3,07 = 20,22 KN/m
= g/ .= 17,15+ 3,07 = 20,22 KN/m
= gpw = 3,75 KN/m

tr tr Ler 38
Voe = gDC'? = 20,22.7 = 384,18 KN

sl 38
Vic = 8he- = 20,22.5 = 384,18 KN

0y 38
VD;V = gDTW.7 = 3,757 = 71,25 KN
l 38
v, = g{;W.Ef =3,75.—-= 7125 KN

3.3. Hoat tai thang ding
3.3.1. Doc cdu
+ V- phan lyc gdi trai do hoat tai.

+ V)2 phan luc géi phai do hoat tai.

*To hop:
38 M 38 M
1 T
35 145 145
43M 43M
Y3 Yo
Y;
"——\_._‘_‘_H_H_\_-H_'_'_'_'_,_,_.—-"
-y =1
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-y, = 0,887
-y; = 0,887
- Do xe tai 3 truc:

IM
Vit = Vh]; =n,.mg. (1 + m) YL[45(y1 +y2) + 35y3]

Trong do:

+7y,.: hé s tai trong xe tai tk, y, = 1.75

+ IM: luc xung kich cua xe, khi tinh md tru dic thi (1 + %) = 1.25
+n,: 56 lan chat tai.

+my: hslanxe » m; = 0,85

VT =2.0,85.1,25.1,75.[145(1 + 0,887) + 35.0,887] = 1133 KN
* Trwong hop chat tdi cd hai nhip (2 lan xe):

(vi hai nhip giéng nhau 1¢” = 1/ = 38m - tinh cho V},; (max))
Truong hop Vy,; (max):

38 M 3BM

1 1
110 110

1.2M
35 145 45 35 145 145
43M | 43M 15M 43 M | 43M 3KN/m

¥ 1 ¥

Y3 Yo | Yy Yo v
Y] VS 4

2.3 KN/m
| ——

-y; = 0,774
-y, = 0,379
-ys = 0,492
-V¢ = 0,605
-y, = 0,968

+V3E: do xe tai 3 tryc:
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Vit = Vit
IM
= 0,9.n,.m,. (1 + M) V- [145(yy + y5 + 4 + y5) + 35(y3
+ ¥6)]

v =v3 =0,9.2.0,85.1,25.1,75.[145(1 + 0,887 + 0,379 + 0,492)
+35(0,774 + 0,605)] = 1450 KN

+ VA do xe tai 2 tryc:
M
Vi =V =09.n,.m,. (1 + W) xy,x[110(1 + v,)]

VAT = thtf = 0,9.2.0,85.1,25.1,75.[100(1 + 0,968)] = 724,5KN
+V/},;: do tai trong lan:

VEN =0,9.q,5.1.n,.m,. 7,y = 0,9.9,3. (38 + 38).2.0,85.1,75
= 1892,46 KN

+V}¢ - do tai trong nguoi:

V9 =0,9. qng- L.y my. Yy = 0,9.3.(38 + 38).2.0,85.1,75
= 610,47 KN

3.3.2. Phuong ngang cau (06m 5 dam I diit cach nhau 2.4m):

- Géan dung xem nhur cac tai trong tryuc tiép tac dung 1én mil try, tly theo cau tao
mat cit ngang — ¢6 cac so d6 tac dung caa tai trong:
a. Chdt 2 lan xe + 2 lan nguoi:

XEP TAI THEO PHUONG NGANG CAU
(Tylé 1:100)
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a,,= 3KN/m o A

0503 1.8 / 12 18 12
1 / 1 | | |
Z 72,5 / 72.54, 4772.5 72.54, q,,= 9-3KN/m

YRR TTT S TTTTE |

; ; 14: b y y y
L:‘\ S— L e . ‘\\

Lan can Vach son VTRV \h\
| ex

Ta tinh:

B
e, =7"—0,5—0,3—1,8— 1,2-1,8
= 0,4m

b. Chdt 2 lan xe + 1 lan nguoi:

05-03-18-12-18

XEP TAI THEO PHUONG NGANG CAU

(Ty I¢ 1 100)

o a

_| 0.5 TOS“ . / ‘| 1.2 T 1.8 '| 1.2 T
7 : ;‘?;72.5;——4 ;7;2;-5 J? i772.5 72.5 i? 9= 9-3KN/m
%HH.HHHHLH;WHH

en

N

LN
ex

Ta tinh:

Bn

Vite,=>—05—>
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12 1
en =7—0,5—§: S(m)

3.4. Lure him xe (luc nim theo phuwong doc ciu): W, (cé hé sb).

- Puoc lay theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cAu trén xudng tru qua gbi da. Tiy theo ting loai

gdi cau va dang lién két ma ti 1¢ truyén cua luc ngang xudng tru khéc nhau. Do cac tai liéu
tra ctru khong co ghi chép vé ty & anh huong caa lyc ngang xudng tri nén khi tinh toén,
lay ti & truyén bang 100%.

- Ly ham duoc ldy bang 25% trong luong ctia cac truc e tai hay xe hai truc thiét ké cho
mbi lan dugc dit trong tat ca cac 1an thiét ké duoc tai theo diéu 3.6.1.1.1 va

coi nhu di cting mét chiéu. Céc lyc nay duoc coi nhu tac dung theo chiéu nam ngang cach
phia trén mt dudng 1800mm theo ca hai chiéu doc dé gay ra hiéu tng luc 16p

nhat. TAt ca cac lan thiét ké phai duoc tai dong thoi dbi véi ciu va coi nhu di cting

mét chiéu trong tuong lai.

- Phai ap dung hé s6 1an quy dinh trong diéu 3.6.1.1.2

+ W, . dat cach mat duong 1800mm.

W, = 0,25 (Z pi).nL.mL

1800 Mit d- ong

J

Y p;: 1a tdng trong luc cua tit ca cac truc xe tai 3 truc.
+ Néu doc cau chixép 1 xe thi Y p; = 35 + 2x145 = 325KN

Trong do:
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+ Néu doc cau chixép 2 xe thi Y p; = 0.9x325x2 = 585KN
W, = 0,25.(X P;).n;.m; = 0,25.585.2.0,85 = 248,63 KN

3.5. Lue gio6 (gi6 ngang):

3.5.1. Doc cdu:

a. Gio tac dung lén tru:

WE = 0.0006.V%.A,.Cy > 1.8.A,(KN)

Trong do:
+ A, Dién tich chan gi6 (m?)
+CyHesbcanvoitrudacCy = 1

Vi dién tich chan gi6 thay d6i — chia nho dé tim trong tAm

3 1200 ¢
1 1 {—2000—
#1200 2400 ——2400 —4— 2400 ——2400 1”'200 -+ F—1600—¢
T 1 { ] i ] g I i | S B s
= [ ook | B é‘
3 B
e —w *—
¥—2750—F 2004t
g L 3 :
T
797 750 40—
T AB00 £ 5300 A600 &
g 8000

1 [
LI Rl

#1000 41000 #1000 F———-3000 ———K 000

Theo diéu 3.8.1.1 quy trinh 22TCN-272-05

Toc d6 gio thiét ké V phai duoc xac dinh theo cong thirc:
V = V,xS.

+V: van toc gio.

+ Vg van tdc giod tra theo ving quy dinh cia viét nam (mys).
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= lay & cing 1 ¢6 Vg = 53(m/s).

+S: Hé sb diéu chinh voi khu dat chiu gié va do cao mat cau theo quy dinh, tra
bang 3.8.1.1-2

Tra S = 1.12, voi khu vuc mat thoang nude, do cao mat Cau so véi mat nude 1a
12,5m.

Vay ta ¢ tai trong gi6 thiét ké 1a:
-V = VgxS = 53x1.12 = 59,4(?)
T hinh v&:
A, = 20,69(m?)

W2 = 0.0006.V2.4,.C; = 0,0006.59,4%.20,69.1 = 43,8KN > 1,8.20,69
= 37,242(KN)

= Thoa man
b. Gié doc Ciu tic dung lén xe:
Wy =q¢.B

Trong do:
+ B: la chiéu rong toan bo CAU.
+ g2 : cuong do gi6 doc tac dung 1én xe = 0,75KN/m.
+ WP tic dung cch cao do mit duong 1800mm.

- WP =¢q2.B=0,75x12 = 9KN.

3.5.2. Theo phuwong ngang cau:

a. Gio tac dung lén tru:

WL =0.0006.V%. A, > 1.84,

Trong do:
+ A, dién tich chan gi6.

Turhinh v&: A, = H,. B,
+ Hy: 1a chiéu cao tir myuc nude dén dinh tru.
+B,: chiéu rong tru (doc cau).

= A, = Hy.B; = 41,6 = 6,4m
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= WY =0.0006.V2.4, = 0,0006.59,4%x6,4 = 13,55KN > 1,8.2,4
= 4,32KN

= Thoa man.

b. Gi¢ ngang tic dung vao két ciu nhip: W

12000
PN

\ -
B R N P T

Hn/2—

*—HnIZ?

Hd——#*Hlc+

b——Hn=2600——
+—Hn/2——Hn2—+

+q¢: tai trong gi6 phan b6 déu (KN/m) theo phuong ngang cau.
gt = 0.0006.V?. H,.V6i H, = hj, + hg.

-

Cong thirc nay xem lan can 1a dic, dam dic.

h,.: chiéu cao lan can

h: chiéu cao dam chu

+ W™ 1a Iyc tap trung, dit tai gitra chiéu cao cia H,,, tac dung theo phuong ngang cau
— khi 2 nhip cau don gian.

Ly + 1 38 + 38
W = qg.y = 0,0006x59,42. (0,65 + 1,95).% = 209,16KN

¢. Gio ngang cau tic dung lén xe:

Wyt dat & cao d6 cach mat duong xe chay 1800mm
l.. +1 38 + 38
Wy = 1,5.(%”) - 1,5.( _ ) — 57 KN

(Véi 1,5 KN/m 1 tai trong theo tiéu chuan)

3.6. Tai trong do nwoc:

a. Ap luc day noi:

Téc dung thang dung theo chiéu tir dudi 1én try
Pap = 981 |74
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2000

T
I I
Tl Y
MNTT ::’
-
=
~—V1
11 \P 11
Tl W \ 1

Q00

o 1600 7,
5000 /
11 s / 111
L g

2000

V6i V: 1a thé tich tru bi chim trong nuéc, tir muc nude tinh toan dén mat cit tru (m3).
T hinh v& =
+ Néu tinh ndi luc tai mat cat II-11:
_vy, = 3,14.1,62
4
= pl =9,81.V=0981.57,87 = 567,7KN
+ Néu tinh ndi luc tai mat cat 11-111:
V=V, +V,=5787+ 258 = 137,87m3
= pll =9,81.V =9,81.137,87 = 1352,5KN

+5,5).8,16 = 57,87m

3.7. Luwc ma sat (FR):

Luc do ma sat chung gbi cau phai xac dinh trén co sd cc gia tri cuc dai cia cac

hé s6 ma sét gitra cac mét truot. Khi tich hop can xem xét dén céc tac dong ciia d6 am va
kha nang giam pham chét hogc nhiém ban caa mit truot hay xoay déi voi hé s6 ma sat.
Va trong céc to hop thi khong thé dong thoi tai trong him va lyc ma sat ma phai

lay gia tri I6n hon, tuy nhién & try T2 ¢6 dat gdi ¢b dinh véi gia thiét 14 Iyc ham s&

truyén xuéng tru theo ty 18 100% nén trong tinh toan coi nhu luc ma sat khong dang

ké.

3.8. Tinh ni luc:

Pé tinh than try, méng noi lyc thudng tinh it nhat 3 mat cat. Yéu cau do 4n ta di tinh

tai mat cat II-11 va TTI-11,
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3.8.1. Theo phwong doc cdu: mét cat 11-IT va HI-111.
1. Doc cau: TTGH CPD I:
- Céc hé s6 tai trong tinh: yp. = 1.25,ypy = 1.5,7 = 1.

- Hoat tai 2 nhip + lec him, 2 xe tai doc cau + lan + nguoi.
- Myc nuéc cao nhat; 7,6m.

a. Mat ct 11-11:

Tong luc doc

Ny = 125(Ppg + Py + ViR + VL) + 15V, + V) + V. 1,751,25 + 1,75. (VY + 119)
—1,25. V]

N, =

1,25(1120,8+1560+724,4+724,4)+15.(314,7+314,7)+1700,6.1,75.1,25+1,75.(2050,65+661,5
)-1.2557 87

= N;; = 14500,09 KN
Tong mémen: lyc ham tac dung tir trai sang phai va momen theo chiéu kim dong hé 1a (+)
va nguoc lai la (-)
My = —(1.25VE + 1.5V),). e, + (1.25V), + 1.5V),). e,
+ 1.75x1.25xW, xHy;.

My =
—(1,25.724,4 + 1,5x314,7).0,5 + (1,25.724,4 + 1,5.314,7). 0,5 + 1,75.1,25.292,5.12,914 =

M, = 8262,94KN.m

Trong do:
H;;: 13 khoang cach tir diém dit luc ham W, dén mat cat 11-11
Theo hinh V&:
Hy = Hy + Hy + Hgep, + Hyp + 1,8m
V6i: Hy,: Chiéu day 16p phit mat cau (m).
H,: Chiéu cao goi + dé tang (m).
H ., Chiéu cao dam chi (m).
H;=95+05+175+0,114 + 1,8 = 12,914m
e = e = 0.5 (m): Khoang céch tir tim tru dén tim goi cau.
Tong luc ngang: W;; = 1,75.1,25. W, = 1,75x1,25x292,5 = 639,84KN
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b. Mat cdit H1-111:

Téng luc doc:

Ny = Ny + 1.25P, — 1,25V v6i VIR =V, = 8.2,05 = 80m3(thé tich bé
mong).

= N;;; = 14500,09 + 1,25.2000 — 1,25.80 = 16900,09 KN

Tong momen.

M, = My, + W, x1.75x1.25xH,, = 8262,94 + 292,5.1,75.1,25.2
= 9542,63KN.m

Téng luc ngang:
VVIII = VVII = 639,84KN

2. Déc cau TTGH siz dung:
a. Mat cat 11-11:
Ténq lic doc:

N
NEP = P + P + VEL + Vo + VE + VL, + V1,25 + VEN + 1) — yl

NiP = 1120,8 + 1560 + 724,4 + 724,4 + 314,7 + 314,7 + 1,25.1700,6 + 2050,6
+661,5 — 57,87 = 9539,03 KN
Tong momen.:
MP = =V + Vi) e + (Vi + V),).ef + 1.25.W,. Hy,
= M;P? = —(724,4 4+ 314,7).0,5 + (724,4 + 314,7).0,5 + 1,25.292,5.12,914
= 4721,68KNm
Téng luc ngang:
W3P =1,25.W, = 1,25.292,5 = 365,62KN

b. Mdt cdt 111-111:

Tong Luc doc:

NP = N3P + P, — V' =9539,02 + 2000 — 80 = 11459,03KN

Tong Momem:

MPP = MfP + 1.25.W,.H,, = 4721,68 + 1.25.292,5.2 = 5452,93KN.m
Tong luc ngang:

WiP = wiP = 365,62KN
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3.8.2. Theo phwong ngang cau: mit cat |1-IT va III-111.

1. Ngang cdu TTGH cuong dé 1:

-Héstinhtai>1,y = 1.

- Hoat tai 2 nhip (2 lan xe + 1 lan ngudi léch tim vé bén trai).

- Myc nuéc cao nhat; 7,6m.
a. Mt cdt 11-11:
Tuong ty nhur doc cau trir di 1 ntra phan luc gdi do tai trong nguoi.

Tong Luc doc:

Ng

N} = Ny, — 1,75.25 v6i N;; : doc cu TTGH CP 1

)

N 66

= 13921,28KN

T(fnq Momen:

Ng
v,
MY = (1,25.1,75. V& + 1,75.VEN). e, + 1,75 + 1,75.h7t. en

661,5

= MY = (1,25.1,75.1700,6 + 1,75.2050,65).0,5 + 1,75 + 1,75.
= 6259,01KNm

Téng Luc ngang:

Wi =0

4,5

b. Mat cat 111-111:

Tong Luc doc:

N}, = NY + 1,25xP,, — 1,25xV}

= NJ, = 13921,28 + 1.25x2000 — 1.25x80 = 16321,28KN
Tong Momen:

MN, = MY, =6259,01 KN.m

Tong Luc ngang:

wh =0

2. Mt cau TTGH sizdung 1:
a. Mat cat 11-11:
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Téng Luc doc:

Ng
V \
NNSP = N3P — 1,75.hTt,Vc'ri N3P :theo doc cAdu TTGHSD.

661,5

= NP =9539,03 — 1,75. = 8960,22KN

TéngMémen:

MNP = MNP = 6259,01KN.m
Téng Luc ngang:

WNSD — 0

b. Mgt cdt 111-111:
Téng Luc doc:
NP = NJ*P + B, — Vi,

= NP =8960,22 + 2000 — 80 = 10990,22KN

Tong Momen.

MNSP = MNSP = 6259,01KN.m
Duong kinh than coc 1000 mm
Cao d0 dinh bé coc 11.00 m
Cao do day bé coc 9.00 m
Cao d6 miii coc (du kién) -16.00 m
Chiéu dai coc (du kién) 25 m
Puong kinh thanh ¢t thép doc 25 mm
Cuong do bé tong coc 30 Mpa
Cudng do cbt thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuong ngang cau 3000 mm

B4 tri coc trén mat bang:
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3.10.1.  Xidc dinh sirc chiu tdi coc:

+ Chon coc khoan nhdi bang BTCT duong kinh D = 1,0m, khoan xuyén qua
cac 16p cat sét co6 goc ma sat (@f ); va 16p sét pha cat c6 goc ma sat pf = 45°.

+ Bé tong coc mac #300.

+ C6t thép chiu lyc 1525 c6 cuong dd 420MPa. Dai tron (¢ ) 10 a200.

1.1. Xic dinh sic chiu tai trong nén ctia coc nhoi theo vat liéu 1am coc:

. Bé tong cap 30 c6 .’ =300 kg/cm®
. Cét thép chiu luc AII c6 Ra=2400kg/cm?

Surc chiu tai cua coc theo vat liéu

Suc chiu tai cua coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai cta coc theo vat liéu lam coc tinh
theo cong thirc sau
P, =¢.P,
Vi P,, = Cuong do chiu luc doc truc danh dinh ¢6 hoac khong co udn tinh
theo cong thuc :
Pn= @ .{Mimy.f.(Ac - Ay) + fy. A }=0,75.0.85(0,85. f.".(Ac - Ag) + Ty A}
Trong do :
¢ = Hé sb strc khang, ¢=0.75
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my,m, : Cac hé sb diéu kién lam viéc.

f.” =30MPa: Cuong do chiu nén nhé nhét cua bétong

f, =420MPa: Giéi han chay déo quy dinh cua thép

A Dién tich tiét dién nguyén cua coc

A.=3.14x1000°/4=785000mm?

A Dién tich cua cbt thép doc (mm?).

Ham luong cbt thép doc thuong hop 1y chiém vao khoang 1,5-3%. v4i ham
luong 1,5% ta co:

Ast=0.0i5xAc=0.0i5x785000=ii775mm? Chon cét doc 1a <|)25, sb thanh cdt
doc can thiét la:

N=11775/(3.14x25° /4)=24 chon 25 4>25 A4=12265.625 mm?

Vay strc chiu tai cua coc theo vat liéu la:

Py = 0.75%0,85x(0,85x25x (785000-12266)+ 420x12265.625) = 1585.10°(N).
Hay Py = 1585 (T)=15850 KN.

1.2. Xdc dinh sirc chiu lwe nén ciia coc don theo cwong dé dit nén:

S6 liéu dja chat:
Lép 1: Sét co do sét
Lép 2: Cat pha sét hat nho
Lop 3: Cat hat nho chat
Stc chiu tai trong nén cua coc treo (Coc ma sat) xac dinh theo cong thic :
Qr=xQn= @qQp + ¢4,Q, (T)
Trong do6 :
= Q: Suc khang d& cua mili coc (T) Q =q, X A,
Qs : Strc khang d& cua than coc (T) Qs =0s X As

@ qp =0.55 h¢ s6 sirc khang d& ctia miii coc

s =0.65 h¢ sb strc khang do cua than coc

dp : Stc khang d& don vi ctia miii coc (T/ m?)
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= (s : Strc khang d& don vi caa than coc (T/m?)
= A, : Dién tich miii coc (m?)
= A, : Dién tich ctia bé mat than coc (mz)
» Xac dinh suc khang don vi cuia miii coc ¢, (T/ m?) va strc khang miii coc Qp
Miii coc dat ¢ lop cudi cung cat hat nho chat (c6 N = 52).Theo Reese va
O’Niel (1988) c6 thé ude tinh strc khang miii coc don vi bang cach st dung tri
s6 xuyén tiéu chuan SPT, N.
V61 N <75 thi g = 0,057N (Mpa)
Ta co6 suc khang miii coc don vi q =0,057.52 (Mpa)
= 2,964 (Mpa) = 296,4 (T/m?)
Q=1296,4 x3.14 x 1%/ 4 = 232,67 (T)
> Xac dinh stc khang don vi cua than coc g (T/m?) va stre khang than coc Qs
Theo Reese va Wright (1977) Strc khang bén don vi g cua than coc dugce xac
dinh theo cong thuc :
e) s =0,0028N v6i N < 53 (Mpa)
f) Lép1-Sétcodosétq=0,0028 x 12 = 0,0336(Mpa) = 3,36 T/m?)
g) L&p 2 - Cat pha sét hat nho g = 0,0028 x 32= 0.0896(Mpa) = 8,96(T/m?)
h) Lép 3 - Cat hat nho chit g = 0,0028 x 52 = 0.1456(Mpa) = 14,56(T/m?)

Bang tinh sitc khang than coc trong nén dat

Chiéu dai coc trong ,
Lop , qs(T/m?) As(m2) Qs (T)
I6p dat (m)
1 4,78 3,36 15,01 50,43
2 8,90 8,96 27,95 250,43
3 10,98 14,56 34,48 502,03
Tong 24,66 267,63

Tir d6 ta ¢ Stc chiu tai cua coc tinh theo diéu kién dat nén Q,
Q,=0,55.232,67 + 0,65.267,63 = 301,93 (T) = 3019,3 (KN)
*Tinh s6 coc cho méng tru:

n= BXP/P¢yc
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Trong do:
B: hé sd ké dén tai trong ngang;

B =1,5chotry, f= 2,0 cho mé (mb chiu tai trong ngang 16n do ap
luc ngang ctia dat va tac dung caa hoat tai truyén qua dat trong pham vi lang thé
truot cua dat dap trén md).

P(T) : Tai trong thang dimg tac dung 1én moéng mé, tru da tinh & trén.
Peoc=min(PyPyq)

Tru tt Pv Qr Pcoc | Taitrong | Hésd | sbcoc | Chon

Tru T2 15850 | 3019,3 | 3019,3 | 21205,34 | 1,5 5,5 6

3.10.2.Tinh todn ngi lyc tic dung lén cdc coc trong mong:
Péi v6i mong coc dai thap thi tai trong nam ngang coi nhu dat nén chiu, noi
lyc tai mat cat day mong Cong thirc kiém tra:
Pmax < Pc
Trong do:
" Phax : Tai trong tac dong 1én dau coc
= P, : Suc khang cua coc da dugc tinh toan & phén trén
= Tai trong tac dong 1én dau coc duoc tinh theo cong thuc
Trong do :
» Pdy dai theo 2 phuong x, y.
Kiém to4n coc véi P;=3019,3KN

Trang thai GHCD 1
Nz= 14500,09 KN
My= 8262,94 KNm
M, = 6259,01 KNm
= P :tong luc dung tai day dai .

= n:sbcoc,n=6
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= X;, Yi: toa dd cua coc so véi hé truc quan tinh chinh trung tam

= M, , M, : tong mdmen cua tai trong ngoai so véi truc di qua trong tam ciia tiét

dién coc tai
Coc| Xi(m) | Yi(m) | X% (m? | Y% (m® |Pmax (KN)| Yéu cau

1 I3 1.5 9 2.25 2917,22 dat

2 0 -1.5 0 2.25 1456,38 dat

3 B 1.5 9 2.25 3836,74 dat

4 |3 -1.5 9 2.25 3501.25 dat

5 [0 1.5 0 2.25 996,74 dat

6 3 -1.5 9 2.25 1916,14 dat

PHAN IH1:THIET KE KY THUAT THI CONG
CHUONG I: THIET KE THI CONG TRU T2
= Pic diém cau tao caa tru T2:
00 2000,
_gog\i;s& u_ml L 2400 L2400 | 1@_J ; ,_1;&)_,
g g
50 | 1500 ||
P R | s
lel Lol [ssed boal Lol
Hinh 1.1.1: Cdu tqo try.

= Diéu kign dja chat thuy vin:
= Vé dia chat:
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Lop 1: Sét co do sét

Lép 2: Cat pha sét hat nho
Lép 3: Cat hat nho chat

= V& thuy van:

MNCN: +18.5m

MNTT: +16.5m

MNTC: +14.3m

= Chgn thoi gian thi cong:

- Dua vao cac sb liéu dugc khao sat théng ké vé dia hinh, dia mao, dia chat
thuy van, thoi tiét khi hau, diéu kién giao thong, van tai ta chon thoi gian thi cong
tir dau thang hai.

-Thi cong sém hon s€ gap mua va gio rét, con thi cong mudn hon s& gap
mua & cudi giai doan xay dung cau.

-Néu nhu vdy vao mua mua s& khong tién, tién do thi cong s& khong dam
bao, diéu kién thi cong s& gap nhiéu khé khan, chét luong cong trinh khé dat duoc
nhu thiét ké.

1.3.1.2 P& xuat phwong 4n thi cong tru T2:

* Pic diém, diéu kién dia chét thuy van:
= Theo s6 liéu khao sat thi tai vi tri thi cong tru co6 nhitng dac diém anh huodng dén
phuong 4n thi cong nhu sau:

Vi dia chét c6 nudc ngam do nudc tham qua cac 16p cat vi vay khi thi cong
khoan tao 16 phai kém theo 6ng vach.
= Chénh cao tr MNTC dén CDPM 14 6,2m, chénh cao tir MNTC dén MPTN la
3,70m do vay khi thi cong hd méng ta dung phuong phép thi cong trong vong vay

coc van.

=  Trinh ty thi chung cong tru T2:
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-Trinh tu thi cong tru T2 gém cac budc nhu sau:
Tap két vat tu thiét bi thi cong.
Lam duong cong vu, san don mat b::ing thi cong.
binh vi tim try (dung may + nhan cong)
Gia cong 1ong thép.
Thi cong coc khoan nhbi.
Thi cong vong vay coc van.
Pao dat hé mong bang phuong phéap x6i hut
Hat nude va vé sinh lai hé méng.
Nghiém thu h6 moéng.
Pap dau coc va tién hanh d6 16p béténg bit day
Lap dung cét thép, van khudn va tién hanh do bétong bé tru.

Khi bétong bé tru da dat cuong do, thao do van khuodn, 14p dat hé méng dén cao

do dinh bé mong.

Lip dyung cét thép, van khudn va tién hanh d6 bétong than try P1.
Khi bétong than tru dat cudong do, tién hanh thao d& van khuon.
Lip dung cét thép, van khuon va tién hanh d6 bétong xa mil.

Khi bétong xa mii dat cuong do, tién hanh thao d& van khudn va hoan thién try.

Cac cong tac chinh trong qua trinh thi cong tru:

1.5.1. Céng tic chudn bj:
1.5.1.1. Lan trai kho bdi:

Do thoi gian thi cong khé dai, nén viéc té chuc kho bai lan trai 1a rat can thiét.

Kho bii lan trai phai duoc xdy dung ¢ noi kho rao, an toan va gan cong trinh nham

dam bao viéc quan li, bao quan nguyén vat liéu va may moc thi cong.

Dung méy san, may i két hop nhan cong dé don dep mat bang béi thi cong. Mt

bang phai bang phing, du rong dé bé tri vat liéu, may moc thi cong.

1.5.1.2. Nguyén vat ligu:
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= Cac loai vat liéu duoc van Chuyén dén cong trudng va tap két vao kho bai, qua
trinh cung (ng vat liéu phai dam bao tinh lién tuc, dam bao cac thong s k¥ thuat

vé yéu cau vat liéu.

1.5.1.3. Nhan lyc va may moc:
= Nhan luc may méc duoc huy dong day du dam bao cho cong trinh kip tién do
xay dung.

-V& nhan lyc: Bén canh d6i ngill k¥ su ¢o6 trinh do va cong nhan lanh nghé,
don vi thi cong con c6 thé tuyén thém ngudn nhan cong tai dia phuong dé day
nhanh tién d6 thi cong.
= V& may moc: Pon vi thi céng co du cac thiét bi thi cong, tir cac loai may nho
nhu may han, may cit, may phat dién dén cac loai may 16n nhu may cau, miy

khoan, may tron va bom bétong...

1.5.2. Coéng tac dinh vi tim tru:

= Muc dich: Nham dam bao dang vi tri, kich thuéc ctia toan bo cong trinh cling
nhu cc b phan két cau duoc thyc hién trong sudt thoi gian thi cong.

= Noi dung:

+ Xac dinh lai va kiém tra trén thuc dia cac mdc cao do va mébe dinh.

+ Cam lai cac mdc trén thue dia dé dinh vi tim cau, duodng truc cua cac tru
md va duong dan dau cau.

+ Kiém tra lai hinh dang va kich thudc cac cu kién ché tao tai cong trudng.

+ Binh vi cac cong trinh phu tam phuc vu thi cong.

» Céach xac dinh tim tru:

Cong tac dinh vi tim try nham dam bao cho tru nim dang vi tri thiét ké. Khi
thi cong thi cong viéc ndy duoc tién hanh dau tién va ludn kiém tra trong qué trinh
thi cong. Pé xac dinh duogc chinh xac ta dung phuong phép ti giac do dac dé dinh
Vi, trinh tu nhu sau:

-Trudc hét cam dudng truc cua tru qua hai diém chuan 13 méc d3 cho ( 1a
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diém A va B).

-Tir A dat may kinh vi ngdm B mé 1 géc 90° so voi phuong cuia truc cau vé
2 phia, 1dy A1 va A2 cach A méot khoang AA; = AAz = 20m.

-Ttr B mé 1 gbe 90° so voi phuong cua truc cau vé 2 phia , 1y B1 va B2
cach B méot khoang BB1=BB2 = 20m.
- Ta duoc tu giac dac AA1B1BB2A2

-Goi Clatimcuatrusd 1 taco:

tga _AC _58_ 2,9=a =arctg2,9=70,94°
AA 20

A : B

Ao eci el B

Hinh 1.3.2: So dé dinh vj tim truy.

tgp = BB—I(B:I = g—g =4,8 =B =arctg4,8=78,23°

-Vay dat may kinh vi I tai vi tri A huéng theo tim cau; dat may kinh vi II tai
Al hudng Vé A, sau d6 mé mot goc o . Giao 2 hudng nay tai ¢ 13 tim tru s6 1.

-Tuong tu dit may kinh vi I tai vi tri B huéng theo tim ciu; dat may kinh vi
Il tai B2 hudng vé B, sau d6 m& mot goc B. Giao 2 hudng nay tai ¢ la tim tru s6 1.

-Kiém tra lai vi tri C bang cach dit may kinh vi s6 1l tai A2 hudng may vé A
réi mo mot goc o, va dit may tai B1 huéng vé B roi mo goc . Giao 2 hudng cia
may I va may II ta dwoc Vi tri tim cua tru s6 1. Cong tac dinh vi tim tru nham dam
bao dung vi tri va kich thudc cua tru can thi cong, duoc thuc hién trong qua trinh

thi cong.
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1.53.  Thi cong coc khoan nhéi:
= Vi tri tru thi cong & noi 6 nudc ngam cé thé gay sut 16 khi thi cong nén ta chon
phuong phap khoan tao 16 dung éng vach. Trinh tu thi cong coc khoan nhdi gom

cac budc sau:

153.1. Céng tic chudn bj thi céng:

* Khi thiét ké to chire thi cong coc khoan nhoi phai diéu tra va thu thap cac
tai liéu sau:
= Ban vé thiét ké mong coc khoan nhoi, kha nang chiu tai, cac yéu cau thir tai va
phuong phéap kiém tra nghiém thu.
= Tailiéu diéu tra vé mat dia chat, thiy van nuéc ngam.
= Tai liéu Vé binh dd, dia hinh noi thi cong, cdc cong trinh ha tang tai chd nhu
duong giao théng, mang dién, nguén nudc phuc vy thi cong.
= Ngudn vat lidu cung cip cho cong trinh, vi tri d6 dat khoan.

= Tinh ning va s6 lugng thiét bi may thi cong c6 thé huy dong cho cong trinh.

Céc anh hudng c6 thé tdc dong dén moi trudong va cong trinh 1an can.

Trinh 6 cong nghé va k¥ nang cua don vi thi cong.
= Céc yéu cau vé ky thuat thi cong va kiém tra chat lugng coc khoan nhdi.

* Cong tac to chire thi cdng coc khoan nhdi can thuc hién cac hang muc sau

Lap ban v& mit bang thi cong tong thé bao gdm: vi tri coc, b tri cac cong trinh
phu tam nhu tram bétong. Day chuyén thiét bi cong nghé thi cong nhu may khoan,
cac thiét bi d6ng bo di kém, hé thdng cung cap tuan hoan vira sét, hé thong cap va
xa nuac, hé thong cap dién va duong cong vu.

= Cac bién phap dam bao an toan lao dong va chat luong cong trinh.

1.5.3.2. Yéu cau vé vt ligu, thiét b:
= Cac vat liéu, thiét bi dung trong thi cong coc khoan nhéi phai dugc tap két day
du theo dng yéu cau cua ho so thiét ké va cac tiéu chuan hién hanh.
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= Cac thiét bi st dung nhu can truc, may khoan ... phai ¢ ddy du tai liéu vé tinh
nang k¥ thuat, cling nhu ching chi vé chat lugng dam bao an toan k§ thuat ciia nha
ché tao va phai duoc kiém tra an toan theo dung cac qui tac k¥ thuat an toan hién
hanh.

= Vit liéu str dung vao cac cong trinh coc khoan nhoi nhu ximang, cét thép, phu
gia ... phai c6 day du huéng dan sir dung va cac chiing chi chat luong cta nha san
Xuat. Cac vat liéu nhu cat, da, nudc, bétong phai co cac két qua thi nghiém danh

gia chit lugng, két qua ép miu ... trude khi dua vao st dung.

1.5.3.3. Thi cong cac cong trinh phu trg':
-Trudc khi thi cong coc khoan nhdi phai cin ¢ vao cac ban vé thiét ké thi cong
dé tién hanh xay dyng cac cong trinh phu trg nhu :
+ Puong cong vu dé van Chuyén may moc, thiét bi, vat tu phuc vu thi cong
+ Heé thong cap thoat nude va cap dién khi thi cong.
+ Hé thdng cung cip bétong gdm cac tram bétong, cac kho chira ximing, cac may
bom bé tong va hé thong duong éng .
+ Lap ban vé thé hién cac budce thi cong, cac tai liéu huéng dan cac thao tac thi
cong d6i Véi cac thiét bi cha yéu, 1ap qui trinh cong nghé thi cong coc khoan nhoi
dé huéng dan, phé bién cho can bd, cong nhan tham gia thi cong lam chu cong
nghé .
= Mit bang thi cong phu thudc vao dia hinh: ¢ day ta str dung dudng tam ra vj tri
thi cong, mat bang thi cong dugc san don bang may ui trude khi tién hanh thi cong

tru.

1.5.3.4. Céng tic khoan tao 16 diing ong vich:

= Ong vach c6 tac dung ngan khong cho dat bén ngoai sat 16 vao hd méng, ong
vach thuong lap chan xén bang hop kim ctng va sit.

= Dung thiét bi khoan, dua éng vach vao dat va chuyén dat tir coc nhoi ra bang
thiét bi khoan ty hanh.
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= Pay 6ng vach dugc ha dén cao do cua I6p cudi séi +1m, miéng 6ng vach & trén

mat dat.

1.5.3.5. Dinh vj ldp dat éng vich:
= Ngoai viéc str dung cac loai may moc thiét bi trén dé do dac va dinh vi can dung
thém hé théng khung dan hudng. Khung dan hudng dung dé dinh vi éng vach phai

dam bao 6n dinh dudi tac dung cua luc thuy dong.

1.5.3.6. Thiét bj ha dng vdch:
= St dung bua rung dong dng vach xudng két hop véi viéc lay dat bén trong 16ng

ong vach bang may khoan.

1.5.3.7. Chudn bi khoan:

* Trude khi thi cong coc khoan nhoi, can phai chuan bi day da ho so tai liéu, thiét
bi may moc va mat bang thi cong ¢dam bao yéu cau sau:

= Khoan tham do dia chat tai vi tri c6 16 khoan

= Ché tao Iong thép.

= Lép quy trinh c6ng nghé khoan nhdi cu thé dé huéng dan pho bién cho cén bo,
cong nhan tham gia thi cong coc nhdi lam chu cong nghé.

= Céc chan may phai duoc ké cliing va can bang dé khi khoan khong bi nghiéng
hoac di dong.

= Déu khoan duoc treo bang gia khoan hoac can cau, truéc khi khoan phai dinh vi

gia khoan can bang, dung tim coc thiét ké.

1.5.3.8. Khoan 14:

= Phai lya chon thiét bi khoan du ning luc va phi hop véi diéu kién dia chat, thary
van cua cong trinh dé dam bao cho viéc tao 15 khoan dat yéu cau thiét ké.

= Phai cho dén khi bétong coc bén canh trong cing mdt mong dat téi thiéu 70%
cudng do thiét ké méi dugc khoan tiép.
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1.5.3.9. Céng tdc cot thép:

* Gia céng long cot thép:

= Long cét thép phai gia cong dam bao yéu cau thiét ké vé: quy cach, chung loai
cbt thép, pham cap que han, quy cach mdi han, do dai duong han.

= C6t thép duoc ché tao sin ¢ cong truong hodc nha may. Long cbt thép gia cong
dung thiét ké. Cac cdt thép doc va ngang ghép thanh 16ng cot thép bang cach han.
= Cac Ong tham do dugc han truc tiép 1én vanh dai hodc dung thanh thép han kep
éng vao dai.

= Poi véi nhitng coc c¢6 dudng kinh 16n, khong duoc nang chuyén long cot thép
tai 1 hodc 2 diém, phai giir 16ng cét thép tai nhiéu diém dé tranh bién dang .

= Ldng cot thép phai duoc giit cach day 16 khoan 10cm.

= Ldng cdt thép sau khi ha va éng thim do phai thiang va thong sudt .

1.5.3.10. Do bétong coc theo phwong phdp di chuyén thang ding éng dédn:

* Khi d6 béténg can tuan thu cac quy dinh sau:

= Trudce khi d6 bétdong coc khoan nhdi ta tién hanh vé sinh sach sé& 16 khoan tranh
khong dé dat da ban trong 6.

= Hé thong 6ng din duoc ha xubng cach day hd khoan 20cm. Lap phéu d6 vao
dau trén 6ng dan. Treo qua ciu d6 bétong bang day thép hodc day thirng. Qua cau
duoc dit thang bang trong dng dan tai vi tri dudi co phéu khoang 20-40cm va phai
tiép xac kin khit v6i thanh 6ng dan.

= Dung may bom rot dan bétong vao canh phéu, khong dugc rot truc tiép bétong
1én cau lam 14t cau.

= Khi bétong day phéu, tha soi day thép giit cau dé bétong ép cau xudng va tiép
tuc cap bétdng vao phéu.

= Phai d6 bétong vdi tée do cham dé khong 1am dich chuyén 16ng thép va tranh
bétong bi phan tang.

= Trong qua trinh d6 béténg phai gitr miii dng dan ludng ngap vao trong bétdng tdi
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thiéu 1a 2m va khong vuot qua Sm. Khong duoc cho éng chuyén dong ngang. Toc
d6 rat ha 6ng khéng ché khoang 1,5m/phut.

= Bétong tuoi trudc khi xa vao may bom phai dugc thi nghiém kiém tra chat
luong bang mat va bang cach do do sut.

= Néu do sut khong dam bao phai diéu chinh nhung khong duoc cho thém nuéc
vao vira.

= Trong qua trinh d6 bétong, néu tac dng cam khong duoc lac ngang, cAm dung
don kim loai dap vao vach dng 1am méo 6ng, phai str dung vo gd dé gd hodc dung
bién phéap kéo 1én ha xuéng nhanh dé bétong trong ong tut ra.

= Khi d6 bétong coc ¢ giai doan cudi thudng gap vira hat nho ndi 1én, vi vay phai

tiép tuc d6 bétong dé toan bo vira ddong nhat dang 1én dén cao do dinh coc.

1.5.3.11. Nghiém thu coc khoan nhoi:

= Coc khoan nhdi phai dugc kiém tra trong tat ca cac cong doan 1am coc, Vviéc
kiém tra coc khoan nhéi nham muc dich khang dinh chat luong bétong ciing nhur
su tiép xuc giita bétdng va dat nén tai mii coc. Cong viéc nay khong lién quan tdi
viéc thir tai trong tinh coc ma chi don thuan 14 xac dinh kich thudc hinh hoc coc.
= Pé kiém tra coc, hién nay ngudi ta hay sir dung céc bién phap tham do phat hién
cac khuyét tat cua than coc va mili coc.

* Phuong phap kiém tra bang truyén am (siéu am):

= Vi phuong phap nay c6 thé khao sat nhiing thay d6i vé chat lugng bétong trén
toan bo chiéu dai coc va vi tri cuc bo khuyét tat co thé xay ra.

= Nguyén ly:

+ Phat mét chan dong siéu am trong mot dng nhya day nudc dit trong than coc.
+ Pau thu dit cing marc trong mot éng khac ciing chtra diy nuée, duoc bd tri trong
than coc.

+ Do thoi gian hanh trinh va biéu 16 d6 dao dong thu duoc.

= Tuy nhién vé tong thé phuwong phap do chi khao sat phan 18i coc bao quanh cac
dng dé san, bai vay n6 bo qua cac khuyét tat ¢ thanh bién coc.
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1.5.4. Thi cong vong vdy coc van thép:
- Trinh tu thi cong coc van thép:

+ Dong coc dinh vi

+ Lién két thanh nep vai coc dinh vi thanh khung vay.

+ X0 coc van tir cac goc vé gitra.

+ Tién hanh dong cocC van dén do chon siu theo thiét ké.

Thudng xuyén kiém tra dé c6 bién phap xir 1y kip thai khi coc van bi nghiéng

léch
1.55. Céng tic dao dit bang x6i hiit:
= Cac 16p dat phia trén mat déu 1a dang cat, sét nén thich hop dung phuong phap
x6i hut dé dao dat noi ngap nudc.
=  Tién hanh dao dat bang may x6i hut. May xo6i hut dit trén hé phao chd noi. Khi
x6i dén @6 sau cach cao do thiét ké 20-30cm thi dung lai, sau khi bom hat nuge
tién hanh dao thu cong dén cao d6 ddy mong dé tranh pha v& két cau phia dudi.

Sau d6 san phang, dam chat do bé tong bit day.

1.5.6. Do bé tong bit ddy :
1.5.6.1. Trinh tw thi cong:
Chuén bi ( vat liéu, thiét bi...)

Bom bétong vao thung chtra.

Cit nat him

Nhéc 6ng d6 lén phia trén

= Khi nat ham xuéng téi ddy, nhac éng d6 1én dé nit ham bi day ra va noi 1én. Bé
tong phu kin day. D6 lién tuc.

= Kéo dng 1én theo phuong thang diing, chi duoc di chuyén theo chiéu dung.

= Pén khi bé tong dat 50% cuong d6 thi bom hit nude va thi cong cic phan khac.

1.5.6.2. Nguyén tic va yéu ciu khi do bé tong:
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= Nguyén tic va yéu cau khi d6 bé tong bit day:
= Bétong tuoi trong phéu tut xudng lién tuc, khong durt doan trong hé méng ngap
nudc dudi tac dung cua ap luc do trong lugng ban than.
6ng chi di chuyén theo chiéu thang ding, miéng dng d6 ludn ngap trong bé tong toi
thiéu 0.8m.
= Ban kinh tac dung cua ng d6 R=3.5m
= Pam bao theo phuong ngang khong sinh ra vita bé tong qua thira va toan bd di¢n
tich day hd méng duoc phu kin béténg theo yéu cau.
= Nat ham: khit vao éng d6, d& xubng va phai néi.
Bétong: +Co6 mac thudng cao hon thiét ké mot cap
+ Co6 d0 sut cao: 16 - 20cm.
+ Cot lidu thudng bang soi cudi.
= D) lién tuc, cang nhanh cang tét.

= Trong qua trinh d6 phai do dac, ki ludng.

Tinh todn chiéu day I6p bé téng bit ddy:
a) Cdc sé |igu tinh todn:

Xac dinh kich thudc ddy hé mong: Pon vi (cm)

BHETR) HCA DG
= i
] ® o © ® o o
i = S
<0 © © ® o o
T OB |
e — L D |
Taco : L= 8 + 2 =10 m < chiéu dai mat bang I6p bé tong bit day>

B =5+ 2 =7 m < chiéu rong mat bang Iép bé tong bit day>

Goi h, :1a chiéu day 16p bé tong bit day .
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t :1a chiéu sau chon coc van (t > 2m)
Xéc dinh kich thudc vong vay coc van ta 1£iy rong vé mdi phia cua bé coc la 1
m. Coc van st dung la coc van thép .

So d6 bo tri coc van nhu sau:

14.3M

;

+10.60M
s FEEE
9.00M

BT BIT DAY DAY 1,9M

6 COC KHOAN NHOI I T “
D=1M;L=25M

b) Tinh toin chiéu day 16p bé tong bit day:
*Piéu kién tinh toan:
ap luc day ndi cua nudc phai nhé hon ma sat gitra bé tong va coc + trong luong
cua 16p bé tong bit day.
LBy, .h, +(L+B).2th, +n_uth m>y .(H+h )LB

o v,.H.L.B
" LBy, +(L+B).21+n_utn-LBy,

Trong do :

H : Khoang cach MNTC téi day dai = 5,3 m
Hy : Chiéu day 16p bé tong bit day

m = 0,9 hé sb diéu kién lam viéc.

v, : Trong luong riéng cia bé tong bit day y, = 2,5T/ m’.
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v, : Trong lugng riéng cua nudc y, =1 T/m2,

u: Chuvi coc=3,14x1 = 3,14 m

T . Luc ma sat gitra bé tong bit day va coc X = 4T/
m?. n¢: Sb coc trong mong : ne =6 (CoC)

oh - 1.5,3.10.7
" (10.7.2,5+(10+7).2.4+6.3,14.4).,09 - (10.7).1

Vay ta chon hy=1,9 m
* Kiém tra cudong do 16p bé tong bit day:
= Xac dinh hy theo diéu kién 16p bé tong chiu uén.

= Tacatral dai co bé rong 1a 1m theo chiéu ngang caa hé méng dé kiém tra.

N
N
1m

Coi nhu ddm don gian nhip 1 =B =7m.

Str dung bé tong mac 200 ¢6 Ru = 65 T/m2.

Tai trong tac dung vao dam 13 q (t/m)
g =0n- 0ot = ¥, -(Hthy ) - hp. v,
q=1.(53+hy,)-25h,=53-
1,5.hy
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(bt
Q=qn-Qpot

i
i # 1 T T 111 VTT1T1]
Qo
|

Se—
[

[y

S

—Im—

+ Moomen 16n nhat tai tiét dién gitra nhip 1a:
ql? (53-15h,
max 8
+ Momen chbng uén:
on* _1h:_h:
6 6 6
+ Kiém tra tng suat:

M 28,48
=0 = =
0,6 06

M =28,48T.m

W = =0,6m?®

=47,46T / m? <R =100T / m*

= Lép bé tong bit day du kha nang chiu luc = chiéu day 16p bé tong bit day dat
yéu cau.

=i> Vay chiéu day 16p bé tong bit day 12 1,9m

. Tinh todan coc van thép:

Khoang cach tir mép coc van dén ddy dai 1ay 1a 1 m. Binh coc van 1iy cao hon
muc nudc thi céng 12 0,5m dé phong séng va dap. Trinh tu thi céng coc van:
-) Bong coc dinh vi ,dung bua diezen trong luc hodc bua rung dung trén hé noi.
-) Thi cong phan khung vay(hay thanh din hudng) vao coc dinh vi.
-) Xé coc van thép khép kin vong vay,thuong phai ché tao coc van dac biét dé khép
kin vong vay( c6 thé thang hoic xién).

-) Pong coc van thép bang bia rung dimg trén hé néi dén cao do thiét ké.
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-) Lién két hé thanh chéng lai.

s b0 VONG VAY COC VAN Vanh dai déin h-tng

/

P | '/ 1
L 1 NS FN TN TN T RNIFTXT !
H T 3 [ H
{ - - Dl | Coc van thep
( Z7N N e :
¢ 71 (O T eoann
H ( H H q H
g - E @A @ | Nk
q Di—Vaing chng
H( H . . H) b H
iN @ O 4D
H(kB T H [ H
I Z Z N7 X AN NZ SN 7 7 ]
R I L
(M)

1.7.1. Thiét ké dg chén sdu “t” trong truong hop cé thanh chéng va cé bé tong bit
day:

Do chon sdu coc van “t” khi co lién két chat gitra cac thanh chéng va coc van thi
khong tinh va cho phép l1ay bang >2 m. chon t = 3m

1. 7.2. Tinh todn va thiét ké coc vdn.

Tinh toan cuong dd coc van véi truong hop:

+ Co bé tong bit day

+ Coc van ¢6 1 thanh

chéng + Dét roi.

+ Trong giai doan da hut can nu6c
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. B

ha

—

= = I == = =
> hw
. [ —
‘ ééy 7 85 5
2 — /
; [— ‘
pa

o

B

pa
Bo qua trong lugng phan dat phia bén phai coc van ( khong co ap luc dat bi dong)
ta co so dd ap luc tac dung 1én coc van nhu trén. Coc van duogc tinh nhu dam gian
don( ta tinh cho 1 m réng coc van)

Ta c6 nhip tinh toan cua coc van:

Iv=hn+h,,+(hb-0,5)
Ilv=23,7+2,66+(1,9-0,5) = 8,9 (m)
Céc tai trong tac dung vio coc van gdm co: Tai trong tac dung cua nudc, Tai trong
day ngang caa nén dat,tai trong do tim bé tong bit day gay ra.
+) Tai trong tac dung ctiia nude tac dung vao coc van:
P=y.h +h_+0,5)=1.(3,7+2,66+0,5=8(T/m?)
+) Tai trong tac dung cua dat nén tac dung vao coc van:
P =v,.(h +h_—0,5).u, =1096.(2,66+19-0,5).0,33=1,68(T / m*)
Trong d6 :y, =1(T/m?®) : Trong lugng riéng cla nudc.

v, .2 Trong lugng day noi caa 16p dét phia dudi ddy méng. Gia thiét véi diéu kien
v, =2,6 (T/m3)va do rong cua dat lay & =0,46.

_/0-1)  2,6-1

- = =1,096(T/m?®
Yo 1+e¢ 140,46 ( )

¢" : Goc ma sat tinh toan cua dat.

o' = ¢° —5° = 350-50=300
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¢": Goc ma sét tiéu chuan cua dat.Gia thiét ¢*=350
W, = tg? (45° —%) — 1g?(30°) = 0,333

Viy ta co :

+) Tai trong do nudc tac dung:
F :%Pn.(hn +h_+0,5) :%.8.(3,7 +2,66+0,5)=32T

E,=pn (hy-0,5-05)=8.(1,9-05-0,5)=72T

+) Tai trong do dat nén tac dung
Eq :% Pg- (hm + hy - 0,5) :% 1,68. (2,66 + 1,9 - 0,5) = 4,25T

+) Khoang cach x dé tinh phan luc Rg

= | e

A = "B
Iv

X1

X2

X3

Xi=(h,+h, + 0,5)% =(3,7+2,66 + 0,5)% =4,58m

—0,5-0,5 1,9-0,5-0,5

x2:hn+(hm+hb—0,5)+h =3,7+2,66+0,5+ =7,31m

x,=h +(h_+h —0,5).2=37+(2,66+19—0,5).2=6,37m
3 3

Dé tinh phan luc tai B ta lay téng mod -menvoi A=0

32.4,58+7,2.7,31+4,25.6,37
8,9

R.,=Ej+E,+E, R;=32+7,2+4,25-29,4 =14,05
(T) Xdc dinh so bg tung diém X:

YM,=0=R, = =29,4(T)
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- Ap lyc tai diém co chiéu sau h, la

he 37
P oy g
R

So sanh voi phan lyc Ra=14,05>P",=7,37(T/m) vay tung d6 X nam ngoai khoang

=7,37(T/m)

h,, diém x nam trong khoang hy.

 Xac dinh toa d6 x ma tai d6 gia tri momen dat cuc tri:
p,=v,.(Xx+h ).(X+h)/2

{pz =7, XU X/2

Trong 6 : Py : Ap luc do nudc tdc dung 1én coc van.

P, : Ap luc do dat nén tac dung Ién coc van.

Wﬁﬁ n

X hn

Dé can bang véi luc tai A ta co phuong trinh sau
P+P,=RA
1.(x+3,7).(x+3,7)+1,096.x.0,333.x=2.14,05
=>X"+7,4x+13,69+0,36x°=28,1

=> 1,36x*+7,68x-20,7=0
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x=14
: -
X =—7,04(Loai)
=>P,=1.(1,4+3,7).(1,4+3,7)/2 = 13,73 (T)

P2=1,096.1,4.0,333.1,4/2 = 0,36 (T)

=> Vay ta c6 mé-men tai diém c6 toa d6 x = 1,4 (m) (diém c6 mo-men max
12‘1) MX:1,4:RA.(X+hn)'P1. (X+hn)/3'P2(X/3)
= 14,05.(1,4+3,7)-13,73.(1,4+3,7)/3-0,36.(1,4/3) = 49,47 (T.m)

Chon thép c6 cudong d6 R=2000 (kG/cm?)ta c6 momen chdng udn yéu cau cua

Coc van tinh
B M 4947100
* R 2000

theo 1 m

rong la

= 2473,55(cm® /1m)

- Chon coc van hinh phéng ky hi¢u n -V c6 w=2962 (cm3) cho 1 m dai coc van

- Cac dac trung k¥ thuat cuaa loci coc van chon ( tinh cho 1 m dai coc):

Loci Ky hiéu F (cm?) G(kg/m) | J(cm¥m) | W(cm*/m)
Long mang . 127.6/303  100/238 8243/50943 1461/2962
lap xen

1.7.3.Tinh todn thiét ké nep ngang:

Tinh toan thiét ké nep ngang : Ta chi tinh toan nep ngang cua thanh bén trong

thanh nep ngang bén ngoai str dung dé dinh vi ban dau.

Nep ngang duoc coi nhu 12 1 dam lién tuc ké trén cac gbi 1a cic coc dinh vi

chiu tai trong phan bd déu.

+ Khoang céch giita cac thanh chdng lc= 3,5 (m),lay chiéu 16n hon dé tinh

toan

+ Tai trong tac dung vao thanh nep 1a phan luc gdi Ra=14,05 (T/m)
+ So d6 tinh nhu hinh v&:
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Ra=14.05(T/m) Ra=14.05(T/m)
st LU 0 LIl
A b A A e i A i
| 4x2,5m ] L 2x3,5m AL
Theo chiéu dai vong vay Theo chiéu ngan vong vay

Moomen 1én nhat dugc tinh theo cong thirc:

2
M = 14,05.3,5
10

max

=17.2(T.m)

Diéu kién bén cua thanh nep ngang:

5
Moo <R, >W_= My 17,210 =860(cm’)
Y. R, 2000
+) Cac thong sb cua thanh nep:
| Fem?) | I(em?®) | Wy cmd ix(cm) | l,(cm®) | iy(cm)
40B3 73,4 20480 1029 16,7 994 3,68
1.5.7. Tinh todn thanh chong.

So db tinh xem nhu 1 dam don gian,str dung phuong phap PAH xac dinh

noi luc trong thanh chéng

Ra=14.05(T/m)

N = RA.%.ZIC.1:14,05.3,5: 49,175(T)

Chon thanh chéng 14 thanh chi 155
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Dién | Trong
Y Kich thuéc tich | luong Tri sb can tim véi cac truc
0
. (cm?) | (/m)
hicu W [ S I W [
| |
h b | s | T l, cm® XS § X3 y4 ); g
cm cm cm cm cm cm
1 2 3 | 4 5 6 7 8 9 10 | 11 12 | 13 | 14
55B1 | 545,21215|9,2 13,7110 |86,3 |54480|2000|22,3|1130|2280|212 |4,55

- Cong thirc kiém tra theo diéu kién 6n dinh:
o=N < R, =1900(kg / cm?)
o.F

+) @ :Hé s6 ubn doc tra bang vat liéu thép, phu thudc vao d6 manh
+) F: Dién tich tiét dién ngang cta thanh chéng.

+) Chiéu dai quan tinh lo= x = 1.7 = I(m)

+) P6 manh cua thanh chéng trong mat phang chinh :

I, 7000 o0
i 4,55

min

(D:

Trabang c6 ¢=10,3
491751 o°
| B 49,175.10°

0

i 0,3.110

min

= 1490< R, =1900(Kg/cm?)

O =

Két luan : Thoa man diéu kién.

1.5.1.4. Dé bé tong bit ddy.

Sau khi thi cong dong coc xong ta tién hanh thi cong 16p dat day mong. Do
cao d6 duéi day 16p bé tong bit ddy thdp hon mat dat tw nhién nén ta phai thi cong
dao 1 16p dat day 2,66m dé thi cong 16p bé tong bit ddy.

Sau khi thi cong xong 16p dat dudi day mong va 16p dat thay bang 16p bé
tong bit ddy,ta tién hanh d6 bé tong bit day,16p bé todg bit day M 150 ¢6 chiéu day
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1,9m duoc d6 dudi nuéce bang phuong phap “dng rat thing dimg”.

1.5.3.12.  Nguyén tic va yéu ciu khi dé bé tong

* Bé tong tuoi dugce do lién tuc cang nhanh cang tdt, dam bao trong phéu tut

xudng lién tuc khéng durt doan trong hd mong ngap nude dudi tic dung cua ap luc

do trong lugng ban than

* Ong chi di chuyén theo phuong thang ding, miéng éng d6 ludén ngap

trong bé tong toi thiéu 0,8 m. Chi duogc rat 6ng khi cap du bé tong dé tranh dut

doan bé tong trong ong

* Bé tong phai c6 d6 sut tdi thiéu 16 + 20 cm dam bao ty san phing trong

ban kinh tac dung cua dng d6. Mac phai cao hon thiét ké 1 cp va nén sir dung cot

liéu soi cuoi

* C6 bién phap xu 1i kip thoi khi dng d6 bi tic: dung thanh sit noc hoic gan

dam rung vao thanh éng

* Trong qua trinh d6 phai do dac, kiém tra, dinh vi dau 6ng d6 nham dam

bao dau dng do6 khong bi xé dich va khong sinh ra luong vira thira qua 16n va toan

bo day phia dudi dugc phi kin bé tong theo yéu cau

* Ong d6 bang thép ndi lap ghép dam bao kin mit, khong lot nudc D = 20
25cm

* Nt hdm phai khit v6i dng do, dé xudng nudc va ndi trong nudc

*  Ban kinh hoat dong cua mdi 6ng d6 12 3,5 m

* Dién tich hoat dong cua mdi dng do 14 :
F=F=r.R?=3,14 . 3,5 =38,465 (m2)
* S6 ong can thiét dé bé tri 6 bé tong bit day 14 :
7.10 ,
n= =1,82(on
38,465 (0ng)

Sau khi bd tri 1én hé mong ta chon n = 3 dng duoc bd tri dam bao theo
phuong ngang khéng sinh ra vita bé tong thira va toan bo dién tich day hé moéng

dugc phu kin bé tong theo yéu cau.
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1.5.3.13. Phwong phadp va trinh tw thi cong

* Chuan bi vat liu, thiét b thi cong , may tron, may bom bé tong, dng do,
cAu nat ham, dam, hé théng tham kiém tra,...

* Lién két cac vanh dai ddn hudng trong vao vong vay coc van, ding bia

rung nhé cac coc dinh vi phia trong

* Pit éng d6 va nat ham vao dang vi tri thiét ké.

* Bom bé tong vao thung chtra

* Cit ntit ham

* Cau nhéic 6ng d6 1én phia trén dé nit ham va bé tong day nudc thoat ra,

theo ddi lugng bé tong tut trong phéu dé xac dinh chiéu cao nhac phu hop.

* Khi nat him xubng dén ddy bé tong du luong d6 nhac cao dng do 1én dé
nat ham thoat ra va day noi lén

* Tiép tuc cap bé tong lién tuc, va kéo 6ng theo chiéu thang dimg cho dén

khi tham kiém tra xac dinh bé tong phu kin dat cao do thiét ké

* Tiép tuc d6 cac dng theo vi tri thiét ké cho dén khi hoan thanh
T ﬁ) T
-] [s=] [s7]
.. . 1['\ UA®¢ -
- - @ -
e O A
0.8 xlm -

I: Ham nut

2: Nut ham

3: Phéu chira bé tong
4: Ong db bé tong

5: Thiét bi kéo
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1.53.14. Bom hut nwoc:

Do ¢6 coc van thép va bé tong bit day nén nudc khong thdm vao hd mong
trong qua trinh thi cong, chi can bé tri may bom dé hit hét nudc con lai trong ho
moéng. Ding 2 may bom loai C203 hut nudc tir cac giéng tu tao su kho rédo cho bé
mat hé mong.

Thi cong bé coc, than try:

1.5.6.3. Thi cong bé coc:

1.9.1.1 Trinh tu thi cong:
* Hb mong da dugc hut hét nudc, tién hanh dap dau coc dé 16 cbt thép ra
ngoai va udn cét thép theo thiét ké, 1am 16p dém bang da 4x6 day 10cm, lam 16p

bétong dém day 20cm, vé sinh sach sé h mong.

* Lap dung cét thép cho dai coc.
* Lép dung van khudn bé coc.
* Tién hanh d6 bé tong.

1.72. Ky thudt dé bé tong:

* Bétong duoc tron tai tram trén va van chuyén dén vi tri d6 bétong.

* Khi bétong van chuyeén tir tram tron dén, can phai kiém tra chat luong cua
bétong ( kiém tra vé do sut ) trude khi cho d6 bétong.

* Bétong duogc d6 thong qua may bom bétong. Chiéu day mdi 16p d6 bé tong
30cm.

* Bé tong d6 theo dai nghiéng voi goc nghiéng a = 20 +25°

1.7.3. Chon mdy dam va mdy trén bétong:
* Dung dam dui c¢6 cac thong sé k¥ thuat sau:

+ Pau cong tac dui: 40cm

+ Ban kinh anh huéng: R = 70cm
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1.7.4.

SXT5.

*

+ Budc di chuyén cua dui khéng qua 1,5.R = 1,05m
+ Khi d¢am 16p trén phai cim vao 16p dudi 10cm dé bétdng duoc lién khdi.
Chon may tron bé tong:

+ Ning suét cia may tron:

N = V. f. N Kyg
Trong do:

Ve dung tich san xuit cua thung trén, V = 1m?

f: hé s xuat lieu, f=0,7.

Ky = 0,8 : h¢ s6 st dung thoi gian.

Nk = 3600 :s6 mé tron duoc trong mot gio
t, =t jzkt2 +t,

Trong do:

t;: thoi gian do vat liéu vao thung, t; = 20(s)
to: thoi gian tron vat liéu, t, = 150(s)
ty: thoi gian d6 bé tong ra, t3 = 20(S)
=> Ny = 19 (mé tron/h).
=>N =1.0,7.19.0,8 = 10,64 (m*/h)

Tinh todn van khuon:

Cdu tao vin khuén bé tru:
Str dung van khuén 1ap ghép bang thép c6 chiéu day Smm.
Kich thuéc bé mong: 3,6.8,2.2,0.

Céc nep dung va ngang la cac thép hinh L75x75x5, cac sudn tdng cudong

Céc thanh cing bang thép 0 = 10 dit tai vi tri giao nhau giita stc dtmg va stc

ngang.

*

So do bo tri van khudn
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200 200 200 200 200 100 200

| ! I W | ! I !

AEREREREREICE

So do bo tri van khuon mat truoc va mat bén bé mong

[15x75

Van khuon so | van khuon so 1l

1.9.1.4.2, Xdc dinh chiéu cao cia lép bétong tic dung lén vin khuén:
* Van khudn chiu ap lyc cia bé tong tuoi. Cudng do ap luc nay c6 thé thay
d6i trong pham vi 16n, phu thudc vao nhiéu yéu té khac nhau nhu d6 sét cua bé

tong, trong luong cét lidu, phuong phap d6 va dim bé téng.

* Trong qué trinh dAm cudng d6 ap luc ngang tai ving anh huong cta dam sé
tang l1én.
* Ap luc cua bé tong tuoi thay d6i rd rét khi thay d6i cong cu va phuong phap

dam. Trong qua trinh déng két thi 4p luc caa bé tong s& giam dan va sau mot thoi
gian bé tong hinh thanh cuong do thi ap luc d6 s& mat di hoan toan. Song (g suat
va bién dang trong cac b phan cua van khudn do ap lyc ngang cua bé tong tuoi
gy ra van giir nguyén.

- Han hop bé tong tuoi dudi tac dung ctia dam rung ¢ cau tao nhu dat 4 cat

bao hoa nude, khong c6 dinh két. Chiéu cao H cua biéu do ap luc ngang phu thudc
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vao thoi gian dong két va chiéu cao cua lép bé tong tuoi.

q_ 1R

o o
g = A - I
o \\ ~
i A
< \ T
\
\\\
Prrexi Prec
@ p=ft) () ©
Biéu do dp luc ngang Cia béténg tuoi.
(a) : Ap luc bétong gia dinh
(b) : Ap lyc bétong khi khong dam rung
(c) : Ap luc bétong khi c6 d¢am rung
* Téc d6 tang chiéu cao 16p bé tong van khudn phuy thude vao cong suat may

tron va dién tich d6 bé tong. Thoi gian dong két caa bé tong phu thude vao chat
lwong xi ming, cac tap chat hoa hoc, nhiét d6 khong khi va cac yéu té khac. Khi
tinh van khuon ta 1ay thoi gian déng két 1a 4h ké tir lac tron. Nhu vay chiéu cao ap
luc 1a : H = 4h,.

Véi h,: Chiéu cao cua I6p bé tong d6 trong 1 gio N 12 64 ,,

N 1264

hy=—=—— 6 =0,32m.. (Dung 1 may tron bétong)
F 40

Trong do:

F: dién tich d6 béténg, F = 5.8=40(m?)

N: Ning xuét ciia may tron bé téng co dung tich thung tron 1m*; N=12,64
3

m*/h

=>H=4.h, =4.0,3 = 1,24(m).

1.9.1.4.3. Xdc dinh dap luc ngang Ciua bétong twoi tac dung lén van khuon:
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* Hién nay d6 bé tong céc két cau khac nhau déu dung dam rung khi d6 hon
hop bé tong tuoi nam trong viing tac dong ciia ddm ¢ nhiing tinh chat gan véi tinh
chat ctia chat long co nghia 13 su lién két giira cac phan tir bi pha v, hdn hop bé
tong trong vung nay hoan toan léng va gy ra mot ap luc ngang 1én van khuon
gidng nhu 4p lyc thay tinh cia nudc.

* Ap luc cta hon hop bé tong phia dudi ving tac dung ciia dam phu thuoc
vao d0 sét va cac tinh chat khac cua hdn hop, song tri s6 ap luc nay khong thé 16n
hon gia tri cuc dal cta ap luc bé tong trong vung bi tac dong cua dam.Vi thé c6 thé
ldy bang gia trj cuc dai noi trén, khi d6 bé tong nhitng két cdu 1on hon hodc tudong
mong ma dung dam thi 4p luc ngang cua bé tong tuoi duoc tinh theo cong thuc:

Pmax= (q + y.R).n

Trong do: F——F "
+ ¢ = 200 (KG/m®): 4p luc xung kich do dé 3 I
bé tong.

+Y = 2500 (kG/m®): trong luong riéng cua

bé tong.

+ R = 0,7 (m): ban kinh tac dung caia dam. <
4 4

+n=1,3: hé s6 vuot tai.

=> Prax = 1,3.(200 + 2500.0,7) = 2535 (KG/m®).
19.144. Tinh toan thép ban Cua van khuon:

- Bé moéng c6 2 loai van khudn, ta chon van khudn bat lgi nhat d¢ tinh toan

Kiém tra do 1a van khuon so .
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Sor dé lam viéc van khuén s6 1.

- Thép ban cia van khudén duge tinh nhu ban ké bdn canh ngam ctng
(a=0,5m, b=0,5m) va momen udn 16n nhit tai gitta nhip dugc xac dinh theo cong
thuc:

M_ =a.pb’

Trong do:

+H-R=1,28-0,7=0,58m>1=0,5m nén 1ay p=P . dé tinh toan.
+ a: 1a hé s6 phy thude vao ty sb a/b. C6 a/b =0,5/0,5=1.
=> tra bang 2.1/62 sach THI CONG CAU BETONG COT THEP

a/b o

1,00 | 0,0513
1,20 | 0,0635
1,25 0,0665

Ta cd: o =0,0513
=>M sy = 0,0513.2535.0,5° = 32,51 (KG.m)
* Mémen khang udn cta 1m bé rong tim thép ban:

100.0,5°

* W, = = 4,167 (cm’)

* Kiém tra cudong d6 cia thép ban:
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. ~32,51.10°
" 4,167

Cé: £=0,058cm < [f] =0,2cm.

=780,18(kG/cm?*) <R,

= Vay diéu kién d6 vong giita nhip cta van thép dugc dam bao.

- Kiém tra d6 vong cta thép ban:

tc 4
i :Mg[ f]:L (d6i véi mit bén)
E.0 250
Trong dé: + £ 1a hé s6 phu thudc ty s6 a/b, c6 a/b = 0,5/0,5=1
a/b B
1,00 | 0,0138
1,20 | 0,0187
1,25 | 0,0199
=> 4 =0,0138

+b=50cm=0,5m

+0 = 0,5cm 1a chiéu day cua thép ban.

+ E 12 modun dan hdi cua van thép E = 2,1.10°(kG/cm?)
+P' = 7 .R=2500.0,7=1750 kG/m*=0,175 kG/cm®.

fo 0,175.50°.0m0138
2,1.10°.0,5°
I 50
(1] =
250 250
Co: £=0,058 cm<[f]=0,2 cm

=0,058cm

0,2cm

Vay diéu kién do vong giita nhip caa véan thép duoc dam bao.
1.9.1.45. Kiém todn khd nding chiu luc ciia thép swon ngang:

- Cac thép sudn ngang duoc xem nhu dam lién tuc ké trén cac gbi 1a cac thép

suon dung.
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dahPtt
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Hinh 1.6.5: So d6 lam viéc cia swon ngang.

- Thép sudn ngang chiu ap luc bétdng 16n nhat trén ca chiéu dai thanh thép.
Vi vay mémen udn & cac tiét dién caa nd (trén 1m bé rong) dugc xac dinh theo
cong thuc: M = 0,1.Py .2 2

Trong do: S "

a: Khoang cach gitra cac thép suon dung, a = 0,6m 5\ I 1

P« Ap luc cua bétong phan bd déu trén thép sudn ngang

Py = Pga.W =Pgq.b (H=1,44 >2b=1).

+ P.a: Ap luc ngang qui ddi trén chiéu cao biéu db ap luc.

P _Fal 7}‘—'“
qd_ﬁ

Trong d6: Fy: Dién tich biéu dd ap luc

F,=P_(H-R)- %(q + P, )-R (Xem hinh bén)

=2535.(28-0,7)-% (200+2535).0,7 = 2427,55 (KG/m?) = 2,4276 (T/m?)

=P =% =1,8966(T / m?) 1a 4p luc ngang quy ddi cua bé tong tuoi tic

qd

dung lén van thép
=>P,; =1,8966.0,5 =0,9483(T/m)
=> Mémen 16n nhét tai gitta nhip:
M"x = 0,1.Py.a” = 0,1.0,9483.0,5% = 0,023(T.m)

- Chon thép suon ngang 1 loai thép tdm 5x75 mm c6:
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+ F = 3,75cm?
+J, :i. 0,5.7,5° =15,78cm”
12

+ W :%.0,5.7,52 =4,69cm’

- Kiém tra diéu kién vé cuong do:

M g
max W u

X

+ Ry: 14 cuong d6 tinh toan cua thép khi chiu uén: R, = 2100(kG/cm)

(o}

Vay diéu kién cuong do cua thép suon ngang duoc thoa man. - Kiém tra d6
vong cua thép suon ngang:

* a4
P,.a s[f]:i
250

~ 127.E]
Trong do: + P, =P,.w=P_.b

p* :i _ 7.R.H-05y.R.R . 2,5.0,7.1,28-0,5.2,5.0,7.0,7 —1 27T/ m?

* H H 1,28
-1 4
—f= 0’635'106 20 =O,00009cm<[f]:L=£:0,20m
127.2,1.10°.17,58 250 250

Vay diéu kién d6 vong cta thép suon ngang dugc théa man

1.9.1.4.6. Kiém todn khd néng chiu \uc ciia thép swon dimng:

—f—f 5
) ‘” dahPtt
Pt I ]: 1
. T T R
( | ;
N‘
i
I
/ 2 :
—F U

Hinh 1.6.6: So d6 lam viéc cta suon dung.
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* Cac thép suon dimg duoc xem nhu dam gian don ké trén hai gdi 1a cac thépsuon
ngang.

* Chiéu dai nhip tinh toan: I;= 0,5m

* Cac thép sudn dung chiu tai trong phan bo déu: Py = P ,w =P .2

* => P, =0,9483.0,5 = 0,4742(T/m)

* Mémen 16n nhét tai gitta nhip:

P I 2
M = ot 04742057 4 6991 )
10 10

(Ix = b = 0,5m: chiéu dai nhip tinh toan)

- Chon suon ting cudng dung 13 thép tAm 5x75 co:

+ F = 3,75cm?
+J,=17,58cm’

+ W, = 4,69cm®

- Kiém tra diéu kién on dinh:
G = % <R,

Vay diéu kién cuong d6 cua thép suon ding duge dam bao.
- Kiém tra d6 vong ctia thép suon dung:
Viy diéu kién cuong d6 cia thép suon ding duge dam bao.
- Kiém tra do vong ctia thép suon dung:

P.I: I

— et S[f]Z—
127.EJ 250

Trong do:
+ P, =P, W=P 2a=127.0,6=0,762T /m

+J, = 17,58 (cm®)
+ E = 2,1.10°(kG/cm?)

0,752.10.50"

| 50
-1 = —
127.2,1.10°17,58

:O,OOOlcm<[f]=ﬁ—2—50=0,20m

Viy diéu kién d6 vong ctia thép suon dimg duoc thoa min
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1.9.1.4.7. Kiém todn khd néng chiu \uc ciia thanh cing:
- Thanh cang dugc b tri tai cac vi tri giao nhau cia sudn dimg va ngang.
(B6 tri theo dang hoa mai)

200

So do6 bé tri thanh giang.
-Dién tich chiu ap lwc ngang bé tong tuwoi cia thanh cang:
F=1.0,5=0,5(m?
* Luyc kéo tac dung 1én thanh cang:
T =Pmax.F =2,535.0,5 =1,27(T)
* Chon thanh cing 012 ¢6 F, = 1,1304(cm?); R,=1900(kG/cm?).
* Piéu kién bén cua thanh cing:
o= g <R, =1900(kG / cm?)

a

1,27.10°

= =1123,5(kg/cm?) <R
° = 11304 (kg/em) <R,
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M? T CHINH DI?N M? T BEN
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So dé bé tri vin khudn mat chinh dién va mat bén than try.
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Vdn khuén s6 IV Vdn khuén s6 IIL.
1.9.2.2.2. Tinh toan van khuon than tru.
Ta chon van khuén s6 I 1a van khuon dé kiém tra vi van khuén s 1 1a van

khuon bét lgi nhat.Van khudn nay da duoc kiém tra ¢ phan thi cong bé tru

1.5.1.5. Thi cong xa mii:
1.10.1.Trinh tw thi cong:
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- Khi bétong than tru dat 70% cuong do thiét ké ta tién hanh thi cong xa mii.
+Lap dat ¢t thép ding thiét ké.

+Lap dyng van khuon.

+P6 bétong xa mil.

+ Lap dung van khuon.

+ D6 bé tong xa mil

1.10.1.2. Tinh toan van khuon:
1.10.1.3. 1.10.1.2.1.80 dé bé tri van khuén xa mii:
+ 20 ,i._iﬂoi,*_'iﬂ),% J‘&,{_JIL*_@ 4 ]

o o = — e R | ey L v b= o e =3 — e ] < = = —" 4
;%J» 1 I I I I I |

- L -- Vv

So do6 bo tri van khudn mdt chinh dién va mdt bén xa mil.

1.10.1.2.2. Tinh toan van khuon:

*Ta dung van khuon s6 | bb tri cho xa mii khong can phai tinh toan van
khudn nay.

*Tinh toan van khuon so6 V (van khuon day).
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Cau tao vdn khuén so V.
-Dung van khuén ddy 1 van khuén thép c6 chiéu day Smm.

-Thép sudn 1a thép goc L75x75x8, suon ting cudng la thép tam 75x8.

a. Cdc tdi trong tac dung lén van khuon day:
+Trong lwong cua bétong tuoi qi=2,5 T/m°,
+Trong lugng cua thiét bi va caa cong nhan q,=0,25 T/m?.
+Luyc xung kich khi d6 bétong q3=0,1 T/m2.
+Van khudn day dugc tinh nhu ban ké 4 canh ngam cang.

+Khi tinh van thép ddy ta tinh cho Im rong van.

b. Xdc dinh chiéu day ciia bétong twoi tic dung lén vin khuén H=4h:

-Do goc nghiéng cia van khudn ddy nhé nén khi tinh toan ta xem nhu van
khuén day nam ngang.

-Dién tich d6 bétong trung binh la: F = 2.12 = 24m”?

-Ning xuét cia mdy tron bétong c6 dung tich thung tron 1m* N =12,64
m®/h

-Chiéu cao d6 bétong trong 1 gid :

h:ﬂz%zo,%m
F 24

-Chiéu cao d6 bétong trong H=4h H = 4.h = 4.0,53 = 2,12 (m)
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-C6 chiéu cao dd bé tong trung binh cua xa mii hy=1,5m < H =2,292m nén
phai lay chiéu cao trung binh ctia xa mii dé tinh toan.

=>qf=2,5x1,5=3,75 (T/m?

=>qf=1,1.q f=1,1x3,75 = 4,125 (T/m?)

Vay tong trong luong tac dung 1én van khuon day: q" =q"1+q2+q3 = 4,125
+0,25 + 0,1 = 4,475 (T/m?)

Vi xét cho 1m rong ban nén: q" = 4,475 (T/m)

c. Tinh toan van khuon:

-Thép 14 cta van khudn dugc tinh nhu ban ké bon canh ngam cimg (Tinh
véi van khuon sb 6 c6: a=0,75m ; b = 0,5m) va moémen udn 16n nhat theo cong
thuec.

M!  =a.g.b?>ML=«.q.b°

+ a. 12 hé s6 phu thudc vao ty s6 a/b co %:%:1,5:%0,07
—Max = 0,07 X4,475 x 0,5° = 0,07 (T.m)
+Momen khang udn cua véan thép

100.0,5°

W, = =4,167cm’

Kiém tra diéu kién 6n dinh cua van thép:

~100.0,5°

=4,167cm®

max

Trong do :

+ Ry 1a cuong d6 tinh toan cua thép khi chiu ubn, c6 : R, = 2100kg/cm2

biéu kién 6n dinh duoc thoa man.

Kiém tra diéu kién do vong cua van thép:
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qtc .b4 1
f="max™ _pB<[f]l=—"1
F.5° p=[] 400
Trong do :

+q°=qf+0,=3,75+0,25=4,0 (T/m?): 1a ap luc tiéu chuan Ién nhit cua bé

tong tuoi.

Xét cho 1m rong van thép => q° = 4,0 (T/m)

+ B 1a hé s6 phu thudc ty s6 a/b o : %:%:1,5:5:0,019

+b=50cm=0,5m
+ & =0,5 cm 12 chiéu day cua van thép.

+ E 12 m6 dun dan hdi cua van thép; E = 2,1.10%g/cm?
~ 4.10"x50"
2,1x10°x0,5°

= | _ 50

x0,019= 0,095 (cm)

=——=—=0,125(cm)
400 400

c6 £=0,095 <[f] =0,125cm. Vay d6 vong cta van thép dugc dam bao.

Kiém todn kha néng chiu \uc ciia thép swon:

- Kiém tra kha ning chiju luc cta thanh thép goc chiu luc bat lgi nhat d6 1a

thanh thép suon dung vai chiéu dai nhip: 1=1 (m)

-Céc thép sudn dung duge xem nhu dam lién tuc ké trén gbi 1a cac thanh

chéng.

t

-Chiéu dai nhip tinh toan 1; = 0,9 m

-Cac thép suon ding chiu tai trong phan bé déu : P, =q"_ .a Vi

=4,475(T / m?)

=> P" = 4,475x0,75 =3,36 (T/m)

-Momen 16n nhét tai gitra nhip :
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2 2
P33 ) e
10 10

* Kiém tra diéu kién cuong do :

Gmax = Mmax SRU
W

Ry 1a cuong @0 tinh toan cta thép khi chiu ubn : R,=2100KG/cm?
-Thép goc L75x75x8 co:
+F=11,5 cm’
+J, =59,8cm*
+Z=2,15 (cm)
+ W, = 27,81 cm®

_ 0,336x10°

o =1208,2 (kG / cm?)
27,81

Viy diéu kién cudng d6 cua thép suon dung duge dam bao.

« Kiém tra d6 vong cua thép suon duang :

f = P” g[f] :i
127.FJ 400

Trong do :

Ptc :qﬁaxa

q°, = 3,75(T/m? ; E = 2,1x10°KG/cm? ; J,= 59,8cm*
—P* =3,75x0,75=2,81(T/ m)

___ 281.10x100°
127x2,1x10°x59,8

=0,018(cm)

Vay diéu kién d6 vong duoc thoa man.

e. Tinh todn ciia kha néing chiu luc thanh chéng:
-Pé d& phan van khudn day xa mil ta dung cc thanh thép goc L75x75x8
1am thanh chéng.

-Thanh chéng chiu luc tap trung P véi dién tich chiju F duoc tinh nhu sau:
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F’ =2a.b = 2x0,75x0, 5 = 0,75 (m?

-Tinh lyc tap trung : P = q__ .F'=4,475x0,75=3,36(T)

-Dién tich chiu lyc cia thanh thép F = 11,5 (cm®)

« Kiém tra diéu kién 6n dinh thanh chéng :
Ptt

= <
o.F

+ ¢ 1ahé s uén doc ¢ =0,85

R

G 0

max

+ Ry 1a cuong do tinh toan khi chiu nén doc truc: Ry = 1900 KG/cm?

_3,36x10°

— O N
™ 0,85x11,5

=343,72(Kg/cm?) <R,

Vay diéu kién 6n dinh cua thanh chéng duoc dam bao.

Sau khi thi cong xong try ta tién hanh thi cong két cau nhip
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CHUONG II : THIET KE THI CONG NHIP

Cau gém 3 nhip dai 38m va 1 nhip dai 33m bang bétong cbt thép wng suat

\
/4 A
trudc dam |
50 bS THIET KE TRAC DOC CAU
(TY L& £ 1/500)
14740
15_ 10 10
3800 E= 3800 [
T
KHO THONG THUYEN
Céc 16p dia chét
Sétct 4o st
ot pha sét bt nhd
——

®

- So dd cau gom 4 nhip 3 x 38 +1x33m
* Chon t hop gia lao ba chan dé thi cong lao 1ap dam .

* M4t cat ngang cau gom 5 dam | chiéu cao dam H = 1,75m, khoang cach giira
cac dam S =2,4m

2.1. Giai thiéu

*  Két cau nhip 1a dam BTCT UST nhip gian don, tiét dién chir I. Cau gom co 4
nhip gian don. Mat ¢t ngang cau 1a 5 nhip chit I, c6 chiéu dai dam 13 38(33)m.
Tinh hinh dia chat bii song twong d6i bang phang, téc d6 nuéc chay tuong d6i ém
thuan

* Do song c6 thong thuyén, myc nude thi cong kha sau nén rat kho thi cong bang
phuong phap da gido va cac phuong phap khac c6 lién quan dén viéc dong coc
duéi song.Mit khac, khdi luong lao 1dp dam twong dbi 16n nén phu hop véi kiéu
lao 1ap dam dung lao cau bang gia 3 chan ( dam mut thira )

Dic diém khi sir dung t6 hop dam mut thira :

+ Gian lién tuc 2 nhip gdi 1én 3 try, chan tru du tién duoc gin trén hé banh
xe mot truc. Chan tru gitta duoc dat trén goong 3 truc va do dong co dién diéu
khién di chuyén. Chan tru thtr 3 duoc géan kich vao thanh ring dé diéu chinh do
vong khi gian lao sang nhip khéc

+ Hai dam ngang mut thira ding dé van chuyén phién dam doc theo chiéu
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doc gian

+ Heé thong banh xe va palang sang ngang dé di chuyén dam theo phuong
ngang va ha dam xudng goi

+Ddi trong dung dé on dinh gian khi kéo gian sang nhip khac + Hé théng xe
goong dung dé van chuyén dam ra vj tri
*  Nhitng uu diém noi bat cua thiét bi 13 cau lap dugc ciu kién co trong lugng 16n.
Vi viy no thudng duoc dung rong rii trong xy dung cau. Tuy nhién nhugce diém
cta né 1a thoi gian lao lap lau
* Yéu cau khi st dung t6 hop kiéu muat thira :

Qua trinh lao 1ap phai hét strc nhe nhang. Khong duoc nang tai khi van

Chuyén dam, khong duoc dé duoc dam bé tong va cham manh

2.2. Céng tdc ché tgo dam :

* Cac dam bé tong UST duoc ché tao tai nha may hodc xudng dit tai cong
truong, sau d6 duoc van chuyén ra vi tri cong trinh khi thi cong dam, st dung hé
van khuon lap ghép dinh hinh

* Tao Gng Ssuét trudc trong dam bang phuong phap cing sau, dam dugc ché tao

trong nha may hoic xudng chuyén nghiép, do d6 dam bao dugc chét luong

2. 3. Piéu Kién thi cong:
* Pé tién hanh thi cong lao 1ap nhip thi cac céng viéc sau phai duoc tién hanh
hoan chinh.
* M, tru cau da duoc xay dung xong.
* Dam da duc sin ¢ bai.

* Cuong d0 cac cAu kién bétong da dat .

2. 4. Céng tdc lao lidp dam

* No1 dung tinh toan :
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e Tinh toan ddi trong g vao truong hop do hing cua gian 16n nhat
e Tinh toan cac thanh cua gian voi trudng hop cau mot dau dam ra vi tri gitta
Cua gian
e Tinh toan chon tdi cap lao kéo dé dwa dam ra vi tri 2. 5. Tinh todn doi trong:
bé don gian cho cong tac thao la'ip, gian dugc cAu tao tir cac thanh van nang.
Dic diém cua gian 1a :
Chiéu dai gian : L =64 m
Chiéu dai nhip1:L1=24m
Chiéu dai nhip 2 : L2 = 40
Chiéu rong gian : B=6 m
Chiéu cao gian : H=2.5m
Ta gia thiét trong lwong cua céc thiét bj dat trén gian trong qua trinh lao kéo
va trong luong ban than gian 1 phan bb déu véi gid tri 1a " = 0.8 ( T/m ). Trong
qua trinh lao kéo doc gian ra vi tri ta thay xuét hién gia tri bat loi nhét cho cac

thanh gian 1a vi tri ¢6 d6 hang lon nhat, khi try thir 3 caa gian chuan bi ké lén try.

831 TRONG

— ot XE GOONG xE GooNG
7AY \VA\VAVVAN ZAN VAN ZANZA AN l'ﬁﬂ VINNAINNAIANANANAND ﬁ
= = a

BUONG VAN CHUYEN DAM/
RAY+TAVED
DUGNG CONG VI
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2
Moémen chong lat: M, =q, x% +GxL, =230,4+24G
MoOmen gay lat:

L L L +4
M, =d, ><?2 +6xq,XL, + foszx?2 + WxFxFEx 12

Trong do:
W=0.025 (T/m?
f= 0.15 (Hé sé chan gi6 cua gian)
F = Dién tich cta gian
Thay s6:

2 f—
M, = 0,8.% +6.0,8.40 +0, 025.0,15.40.6.47O + 0,025.0,15.24.6.%'—24 =858,56(T.n

Dé to hop 1am viéc on dinh: Mg < 0.95 My
My = 858,56 < 0,95 x (360 +30G)
—G>18,72T

Vay chon d6i trong c6 trong luong G=30 T

2. 6. Tinh todn kiém tra tiét dién cho thanh gian

- Truong hop nay thi momen va lyc cit 16n nhat xuat hién tai vi tri ngam.
Tai Vi tri nay thi thanh bién trén, bién dudi va thanh xién xuét hién noi luc 16n nhat.
Ta c6 thé tinh gan dung 14 thanh bién trén va bién dudi chiu noi lyc do mdmen con
thanh xién chiu ndi lyc do luc cit.

tt 2
M = 9552 )2"'2 = 640(T.m)

- Noi luc trong thanh bién trén va bién dudi la :
|
M =M :_Mmax = 256
H
Trong luong ban than caa thanh

-Chon tiét dién thanh bién trén va bién dudi 1a tiét dién dugc ghép tir 4 thép
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gbe: L130 x 130 x 12, ¢6 F = 199,04 cm2. Lién két thanh hop 280 x 280
tt
9o=1.1x199.04 x 10*x 7,85=0,172 (T/m)

-Momen xuét hién trong thanh do trong lugng ban than:

_gnxL?  0,175x3,75

M bt
10 10

=0,242(T)
-Momen chdong ubn cua tiét dién Momen quan tinh cua tiét dien
Jx = Jy =23991.2 cm’
A o J
Bén kinh quan tinh : rx=ry=r =1 = \/; =11(cm)
D06 manh cua thanh :

A, = L _35_ 34,1<100
11

X

~23991,2

J
W, =-* =1713,7(cm’
2
-Kiém tra bén :
3 5
GZE+M B 256x10 0.242x10 :16218(kg/cm2)

= +
F " 199.08x0.8  1713.7

ay
© =16218 < R=1900 (kg/ cm2)
— Thanh bién thoa man yéu cau vé d6 bén
- o léch tam tinh toan trong mat phang uon :

My 100 %‘;‘meo —0.095

° N
-Ban kinh 101 :
X 17137
=—=——__=8.6(cm
P=F 19904~ 0(CM

ng

E

- B0 léch tam tuong doi :

_ 0.095

% ~0.011
6

p
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-V6i A =34.1;1=0.011 tra bang ta c6 : ¢=0.854
T d6 ta kiém tra 6n dinh cho thanh bién chiu nén :

N

(pXFng

=1506(kg / cm?) <R =1900(kg / cm?)—>T /M

o=

NOi luc trong thanh xién :

-Lyc cét tai tiét dién ngam :
Q=q"x1=0.8x40=32(T)
-Noi luc trong thanh xién chiu kéo :

N, 386415
F_ 2x29.760

xien

=646.2(kG / cm?) < R =1900(kG / cm?)
-T6 hop 2 : Khi lao dam ra gitta nhip gian :

Mzmax = Mgiuanhip = 8 2 T

LAy trong lugng dam BTCT DUWL ¢6 L =38 m, D dam = 60T

P 1.25x60

=33(T)>M>_ =27L.7(T.m)<M' _=640(T.m)

Két luan : Ta bé tri cac thanh cho timg d6t dam nhu sau :
Do M2 _=271.7 (T.m) < M!_ =640(T.m)nén cic thanh & d6t gian giira

nhip théa man diéu kién bén va 6n dinh nén ta khong can kiém tra. .

2. 7. Tinh todn so dé kiém tra ddm ngang mit thira. -

So do tinh dam ngang miit thira
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1250 ‘ 6000 1250

v PL, _ 33x60
max 4 4

— Tasglay M'_ dé thiét ké tiét dien

=49.5(T.m)

- Dam ngang dugc tao bai 2 dam | gidng nhau:

W = ML, _ 49.5x10°
R 1900

W! = 26053 1302.6(cm?)
2

X

= 2605.3(cm®)

Chon 1450 c6 W, = 1490 (cm®) -»T/M
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2.7.1. Tinh todn kiém tra chéng |gt ngang cia té hop mait thiva khi lao dam bién

+—2400———2000—4—2400—+
f—
B . o
i Xe lao ddm

Téi hdam ( kéo )
\

‘1‘925**37 1 5*{*26(1)—1‘

. Da gido md réng

Moémen giy 1at : Mgaylat = Gdam x 1.25 + Qw x 8.75
Trong 46 : Gdam =60 T

Qw =W xfxF=0.025x0.15x(70x2.5) =0.656
Thay s6 ta c6 Mgl = 65.74 ( T.m )

Momen chdng lat

Mcl=Gx30=0.8x(30+40)x3.0=168

2.7.2. Tinh todn lao kéo dé dwa dam ra vj tri:
2.7.2.1. Tinh toan luc kéo doC
- Luc kéo doc duoc xac dinh nhu sau:

t
T = Kxp™xf +Pxsina
2R

Trong do6 :
a=0.02 =sin o : P dbc doc cua dam
f=0.07 : hé s6 ma sat 1an

K =2 : hé sé ké dén su lam viéc khong phang cua duong ray
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P"=60 T : trong luong tinh toan cua dam
R =15 cm: ban kinh xe goong
Thay s6 ta dugc : T' =1.11T

2.7.2.2. Tinh toi cap

So dd kéo dAm nhu hinh vé

\
\
|
|
1
|
NN

- Luc kéo dam vao hé puly:

T +
Tp — _k Qw
cosa
Trong do :

Cos a=¢0s(0.02) ~1

Goi S 1a lyc kéo tac dung vao toi

_ T
Véi S=——
I<n0 Z Ki—l
i=1
Trong do:

K: hé sé sir dung puly = 0.96
n: hé sb duong day 1am viéc
n°: Sé puly chuyén hudng

Thay sé ta dugc S = 0.48 (T)
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- Diéu kién: % >K,
Trong do:

R=1900 kG/cm®

Ko = 4: Hé s an toan

F: Dién tich tiét dién cap

K XS

—F> =0.98(cm?)

—>chon tiét dién cap D14 c6 dién tich D = 1.54 cm?

2.8. Trinh tw thi céng két cdu nhip
* Lap dung td hop gia lao nat thira, 1dp dung hé thong duong ray cua to hop gia
lao nut thira va xe godng van chuyén
* Di chuyén t6 hop gia lao nut thira dén vi tri try T,
* Panh dau tim dam, sau d6 van chuyén dam BTCT béng xe godng ra vi tri sau
mé dé thuc hién lao lap dam o nhip 1
* Van chuyén dam dén t6 hop gia lao nat thira dung balang , kich nang dim va kéo
vé phia truéc ( van chuyén dim theo phuong doc cau)
* Khi dam dén vi tri can lap dit dung hé théng banh xe va balang xich dit 1én 2
diam ngang cua té hop gid lao nut thira, di chuyén dam theo phuong ngang cau va
dat vao vi tri gdi ca
* Trong qué trinh dat dim xudng géi cau phai thuong xuyén kiém tra hé théng tim
tuyén dam va gbi cau. Cong viéc lao lap dam dugc thyc hién tha tu tir ngoai vao
trong
* Sau khi lap xong toan bd s6 dam trén nhip 1 tién hanh lién két tam chang voi
nhau va di chuyén gid lao dé lao lap nhip tiép theo. Trinh tu thi cong lao 1ap tién
hanh tuan ty nhu nhipl
* Sau khi lao lap xong toan bo cau thi tién hanh lap dat van khudn,cot thép do

bétong mbi ndi va dam ngang
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* Lap dat van khuon , ¢t thép thi cong go chin xe , 1am khe co gidn cac 16p mit
duong va lan can

* Hoan thién cau
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