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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

CHUONG I: GIOI THIEU CHUNG

I. Nghién citu kha thi :

1.Gigi thiéu chung:

- Cau Hién Luong 1a cdu bac qua song Bén Hai thudc huyén Vinh Linh, tinh
Quéng Tri ndm trén quoc 10 1A. Day 1a tuyén dudng huyét mach, nim trong quy
hoach phit trién kinh t&€ ctia tinh Quéang Tri. Hién tai, cic phuong tién giao thong
vuot song qua pha Vinh Tho nam trén tinh 16 1B.
Pé dap ting nhu ciu van tai, giai tod 4ch tic giao thong dudng thuy khu vuc ciu
va hoan chinh mang lugi giao thong cua tinh, cin tién hanh khao sat va nghién
ctru xay dung méi cau Hién Luong vuot qua song Bén Hai .
Céac can ctt lap du 4n

= Can ct quyét dinh s6 1206/2004/QD — UBND ngayl1 thang 12 nam

2004 cua UBND tinh Quang Tri vé viéc phé duyét qui hoach phat trién

mang luGi giao thong tinh Quang Tri giai doan 1999 - 2010 va dinh huéng
dén nam 2020.

» Can ct van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 cua UBND
tinh Quang Tri cho phép S& GTVT lap Du 4n dau tu va nghién ctu dau tu
xay dung cau Hién Luong.

» Can ctt van ban s6 260/UB - GTXD ngay 17 thang 4 nam 2005 cuta
UBND tinh Quang Tri vé viéc cho phép md rong pham vi nghién ciu ciu
Hién Luong vé phia Tay song Bén Hai.

» Can ¢t van ban s6 1448/CDS - QLDS ngay 14 thang 8 nam 2001 cua Cuc
duong song Viét Nam.

Pham vi ctia du an:
- Trén co s& quy hoach phat trién dén nam 2020 cta huyén Vinh Linh ndi riéng

va tinh Quang Tri n6i chung, pham vi nghién ctiu du 4n xay dung tuyén ndi lion

quoc 16 1A.
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2.Piac diém Kkinh té xa hoi va mang luéi giao thong :

2.1.Hién trang kinh té€ xa hoéi tinh Quang Tri :

a.Vé nong, ldm, ngu nghiép
- Nong nghiép tinh da tang véi téc do 6% trong thoi ky 1999-2000. San xuat

nong nghiép phu thudc chu yéu vao trong trot, chi€ém 70% gia tri san luong

nong nghiép, con lai 1a chan nuoi chi€ém khoang 30%.
- Tinh c6 dién tich dat 1am nghiép rat 16n thuén 1oi cho trong ciy va chan nuoi
gia suc, gia cam
- V6i dudng bo bién kéo dai, nghé nuoi trong va ddnh bt thuy hai san ciing 1a
mot thé manh dang duoc tinh khai thac

b.Vé thuong mai, du lich va cong nghiép

- Trong nhiing nim qua, hoat dong thuong mai va du lich b4t dau chuyén bién
tich cuc. Tinh Quang Ngéi ¢4 tiém nang du lich rat 16n v6i nhiéu di tich, danh
lam thang canh. Néu dugc diu tu khai thadc ding mic thi s€ trd thanh ngudn 1oi
rat 16n.

- Cong nghiép cla tinh van chua phdt trién cao. Thiét bi lac hau, trinh do
quan 1y kém khong du stc canh tranh. Nhitng nam gan day tinh da dau tu
xay dung mot s6 nha may 16n vé vat liéu xay dung, mia, dudng... lam dau
tau thiic ddy céc nganh cong nghiép khac phat trién

2.2.Dinh huéng phat trién ciac nganh kinh té chu yéu

a.Vé nong, lam, now nghiép

- V& nong nghiép: Pam bao toc do tang trudng 6n dinh, dic biét 12 san xudt
luong thuc du dé dap ing nhu cau cua xa hoi, tao diéu kién tang kim ngach xuat
khau. Toc do ting trudng nong nghiép giai doan 2006-2010 12 8% va giai doan
2010-2020 1a 10%

- Vé lam nghiép: Pay manh cong tdc trong cay gay rung nhim khoi phuc va
bao vé moi truong sinh thai, cung cap go, cui

- Vé ngu nghiép: Dit trong tam phat trién vao nuoi trong thuy san, dic biét 1a
céc loai dic san va khai thic bién xa

b.Vé thuong mai, du lich va cong nghiép

- Tap trung phét trién mot s6 nganh cong nghiép chu yéu:
- Cong nghiép ch€ bién luong thuc thuc phdm, mia dudng
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- Cong nghiép co khi: stra chita, ch€ tao may moc thi€t bi phuc vu néng
nghiép, xay dung, stra chita va déng mdi tau thuyén.

- Cong nghiép vat liéu xay dung: san xudt xi ming, cidc san pham bétong diic
san, gach bong, tdm lop, khai thac cat soi

- Pay manh xuat khau, du bdo gdi tri kim ngach cua ving 1a 1 trieu USD
nam 2010 va 3 triéu USD nam 2020. T6c do tang truong la 7% giai doan 2006-
2010 va 8% giai doan 2011-2020
2.3.Dac diém mang luéi giao thong:

a.Duong bo:
Nam 2000 dudng bo c¢6 tong chiéu dai 1000km, trong d6 c6 gom dudng
nhua chi€ém 45%, duong da do chi€ém 35%, con lai 1a duong dat 20%

- Cac huyén trong tinh da c6 duong oto6 di téi trung tam. Mang luGi dudng
phan bo tuong do6i déu.
- Hé thong duong bd vanh dai bién gidi, duong xuong ca va duong vanh dai
trong tinh con thi€u, chua lién hoan
b.Duong thuy:

- Mang lu6i duong thuy cua tinh Quang Tri khoang 200 km (phuong tién 1
tdn tro 1én c6 thé di dugc). He thong duong song thudng ngén va doc nén
kha nang van chuyén 1a kho khan.

c.Duong sdt:

Hién tai tinh Quéang Tri ¢4 hé thong duong sit Bic Nam chay qua

2.4.Quy hoach phat trién co s6 ha tang:

- Quoc 10 1A noi hai bo cua huyén Vinh Linh qua song Bén Hai. Hién tai
tuyén duong nay la tuyén duong huyét mach quan trong ctia tinh va ca nudc.
Tuy nhién tuyén lai di qua trung tam thi xa C la mot diéu khong hop 1y. Do
vay quy hoach s& nian doan qua thi xa C hién nay theo vanh dai thi xa.

2.5.Cac quy hoach khac ¢o6 lién quan:

- Trong dinh huéng phét trién khong gian dén nam 2020, viéc m& rong thi xa
Vinh Linh Ia tat yéu. M& rong cac khu do thi méi vé cac hudng va ra cac viing
ngoai vi.

- Du bao nhu cau giao thong van tai do Vién chién lugc GTVT lap, ty 1é tang
trudng xe nhu sau:
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» Theo du bdo cdo: O to: 2005-2010: 10%
2010-2015: 9%
2015-2020: 7%
Xe may: 3% cho cdc nam
Xe tho so: 2% cho cac nam
= Theo du béo thap: O to: 2005-2010: 8%
2010-2015: 7%
2015-2020: 5%
Xe may: 3% cho cac nam
Xe tho so: 2% cho cac nam
3.Dac diém vé diéu kién tu nhién tai vi tri xav dung cau:
3.1.Vitri dia ly
- CAu Hién Luong vuot qua séng Bén Hai nam trén tuyén quoc 10 1A di qua

hai huyén C va D thudc tinh Quang Tri. Du 4n dugc xay dung trén co s& nhu cau
thuc t€ 1a cau ndi giao thong cha tinh véi cac tinh 1an can va la nidt giao thong
trong yéu trong viéc phat trién kinh t€ viing.

- Dia hinh tinh Quang Tri hinh thanh 2 ving dac thi: ving dong bang ven
bién va viing ndi phia Tay. Dia hinh khu vuc tuyén trdanh di qua thuoc ving dong
béng, 1a khu vuc dudng bao thi xa C hién tai. Tuyén cat di qua khu dan cu.

- Long song tai vi trf du kién xay dung cdu twong doi 6n dinh, khong c6 hién
tuong x6i 16 long song.

- Thanh ph6 Quang Tri 1a thanh pho thudc tinh ly, trung tdm chinh tri, kinh t€,
van hod, khoa hoc k¥ thuat va an ninh- qudc phong cua tinh Quang Tri; thanh
pho Quang Tri nam vi tri gan trung do cua tinh (cdch dia gidi vé phia Bac 28
Km, phia Nam 58 Km, phia Tay 57 Km, cach bd bién 10 Km); cach thanh pho
ba Nang 123 km; cach thanh phé Quy Nhon 170 km; cich thanh phé H6 Chi
Minh 821 Km va cach tha do Ha No¢i 889 Km.

- Dia giéi hanh chinh thanh ph6 Quang Tri

Phia Béc gidp huyén Son Tinh, Nam gidp huyén Tu Nghia

S6 liéu duoc tinh dén cudi nam 2004
Dan s6 12 133.843 ngudi, mat do dan cu noi thanh 10677 ngudi /Km?,
Thanh pho Quang Tri ¢6 10 don vi hanh chinh, 08 phuong, 2 xa.
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- Vé diéu kién tu nhién: Dién tich tu nhién 37,12 Km?. Thanh phd Quéang Tri
nam ven song Tra Khic, dia hinh bang phang, trong viing noi thi ¢é ndi Thién
Bit, ndi Ong, song Tra khiic, song Bau Giang tao nén moi trudng sinh théi tét,
canh quan dep, muc nuGc ngam cao, dia chat 6n dinh. Nhiét do trung binh hang
nam 27°C, lugng mua trung binh 2.000 mm, téng gid ning 2.000-2.200
gid/nam, do 4m tuong d6i trung binh troang nam khoang 85%, thudc ché do gié
mua thinh hanh: Mua ha gié Pong Nam, muia Dong gié Dong Bic.
3.2.Diéu kién khi hdu thuy van

1.1.1.2 Khi tuong
= V& khi hau: Tinh Quéang Tri ndm trong khu vuc khi hau nhiét dGi gié mua

nén c6 nhitng dic diém co ban vé khi hau nhu sau:
Nhiét do binh quan hang nam: 27°
- Nhiét do thap nhat : 12°
Nhiét do cao nhat: 38"

Khi hau chia lam 2 mua rd rét, mtia mua tir thang 10 dén thang 12

= V€ gi6: Vé mua hé chiu anh hudng truc ti€p ctua gié Tay Nam hanh va
kho. Mua dong chiu anh hudng clia gié mua Dong Bac kéo theo mua va

rét
1.1.1.3 Thuy vdn
» Muc nudc cao nhat MNCN = +16.5 m
= Muc nuéc thap nhat MNTN =+4.9m
= Muc nudc thong thuyén MNTT = +8.0 m
= Khau do thoat nudc > L,=180m

= Luu luong Q, Luutéc v=1.52m’/s
3.3.Diéu kién dia chdt

Can ct tai liéu do vé, khoan dia chat cong trinh va két qua thi nghiém trong

cac phong, dia tang khu vuc tuyén di qua theo thi tu tir trén xuéng dudi bao gdom
cac 16p nhu sau.

L6p so 1: Sét pha.

L6p s6 2: Cuoi soi

L6p s6 3: Sa thach phong hoa.

L6p so 4 : Sa thach ciing chac.
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CHUONG II: THIET KE CAU VA TUYEN

IL.D¢ xuit cac phuong an cau:

1.Cac thong so k¥ thuat co_ban:

Quy moé va tiéu chudn ky thudt:
= Cau vinh ctru bang BTCT UST
= Khé thong thuyén tng vé6i song cap IV 1a: B = 40m; H =6m
= Khé cau: B=9,0 + 2x1,0 +2x0.25 + 2x0,5m =12.5m
= Tan suat 1a thiét k&: P=1%
* Quy pham thiét k&: Quy trinh thiét k& cau cong theo trang thai giGi han
22TCN272-05 cua Bo GTVT
* Tai trong: xe HL93 va ngudi 300 kg/m?
2. Vi tri xay dung:
Vi tri xay dung cdu Hién Luong lua chon & doan song thang khdu do hep.
Chiéu rong thoat nuGc 180 m.

3. Phuong an két cau:
Viéc lua chon phuong an két ciu phai dua trén cdc nguyén tac sau:
» Cong trinh thiét k€ vinh ctru, c6 két cau thanh thodt, phu hop véi quy mo
clia tuyén van tai va diéu kién dia hinh, dia chat khu vuc.
» Dam bao su an toan cho khai thac duong thuy trén song véi quy mo song
thong thuyén cap V.
» Dang két ciu phai cé tinh kha thi, pht hop v6i trinh do thi cong trong
nudc.
» Gia thanh xay dung hop 1y.
Can ¢t vao cdc nguyén tac trén ¢6 3 phuong 4n két cau sau duge lua chon
dé nghién ctu so sanh.
A. Phuong dn 1: Cau dam BTCT DUL nhip don gian 5 nhip gém 4 nhip 37 m &
hai d4u va nhip chinh 42m & giita, thi cong theo phuong phép sir dung t6 hop lao
cau.
» So do nhip: 37+37+42437+37 = 190m.
» Chicu dai toan cau: Ltc = 202m
» Keét cau phan dudi:
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+ Mo6: Dung mé U BTCT, méng coc khoan nhoi D=1m

+ Tru: Dung tru than dac miit thira BTCT, méng coc khoan nhéi D=1m

B. Phuong dn 2: Cau gian thép 3 nhip 65m, thi cong theo phuong phép lao kéo

doc.

» S0 do nhip: 65+65+65 = 195m.
» Chiéu dai toan ciu: Ltc = 207m.
» Keét cau phan dudi:

+ Mé: Dung m6 U bang BTCT, méng coc khoan nhdi D=1m

+ Tru: Dung tru than dac mat thita,méng coc khoan nhoi D=1m

Bdng tong hop bo tri cdc phuong dn

P.4n | Thong Khé So do Z L(m) Két ciu nhip
thuyen cdu (m)
(m) (m)
I 40%6 9.0+2%1 37+37+42+37+37 190 CAu dam don gian
BTCT DUL
II 40*%6 9.0+2%*1 65+65+65 195 Cau gian thép
- - \ 8
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CHUONG III
TINH TOAN SO BO KHOI LUONG CAC PHUONG AN
VA LAP TONG MUC PAU TU

Phuong dn 1: Cau dam don gian BTCT iing suit trudc

I. Mat cat ngang va so do nhip:
- Khé cau: Cau dugc thiét k& cho 2 lan xe va 2 1an nguoi di
K=9.0+2xI=11m
- Téng bé rong cau ké cé lan can va g& chén béanh :
B =9.0 + 2x1+ 2x0,5 + 2x0.25 =12.5m
- So d6 nhip: 37+37+42+37+37 = 190 m
- Cau dugc thi cong theo phuong phap lap ghép.

1. Két cau phan dudi:

a.Kich thudc dam chii: (tinh cho dam chinh 42m)

Chiéu cao ctia dam chu la h = (1/15 <+ 1/20)l = (2,8 + 2,1) (m),
chon h = 2.2(m). Sudon dam b = 22(cm)
Theo kinh nghiém khoang cach ctia dam chu d =2 + 3 (m), chond =2 (m).
CAc kich thudc khac duoc chon dua vao kinh nghiém va duoc thé hién & hinh 1.

1 250 1

R B K

10" LB+

220

%2542J

Hinh 1.Tiét dién dam chu
b.Kich thudc dam ngang :
-Chiéu cao h, =2/3h = 1.6 (m).
-Trén 1 nhip 42m b6 tri 6 dam ngang cach nhau 8.16m. Khoang cach dam

ngang: 2,5 + 4m(8m)
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-Trén 1 nhip 37m b0 tri 6 dam ngang cach nhau 7,1 m
- Chiéu rong suon b, = 12 + 16cm (20cm), chon b, = 20(cm).

‘ 198 W‘ 15 WV WV 20

10

150
NN\

4L 228 A

Hinh 2. Kich thudc dam ngang.

c.Kich thudc mdt cdt ngang cdu:
-X4c dinh kich thudc mat cat ngang: Dua vao kinh nghiém méi quan hé
chiéu cao didm, chiéu cao ddm ngang, chiéu day mat cat ngang két ciu
nhip, chiéu day ban d6 tai ché nhu hinh Ve,

MAT CAT NGANG CAU
1/2 mat cat giita nhip 1/2 mat cat goi

1250 f
1
50100+ + 900 ¥ +100-60~

% 35 *#+25 i=2% $ i=2% 25++ Z
e waa RRKT R TRRY R §

20+486.5¢

250250250125+

- Vat liéu dung cho két c4u.
+ Bé tong M300
+ Cot thép cuong do cao dung loai S-31, S-32 ctia hang VSL-Thuy Si thép

cdu tao dung loai CT, va CT;

2. Két cau phan duéi:
+ Tru cau:
- Diing loai tru than dic BTCT thudng d6 tai chd
- Bétong M300
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Phuong 4n méng: Ding moéng coc khoan nhoi duong kinh 100cm
+ MG cau:
- Dung mo chit U bétong cot thép
- Bétong mac 300; Cot thép thuong loai CT; va CTs.
- Phuong 4n méng: : Dung méng coc khoan nhoi duong kinh 100cm.
A. Chon cdc kich thudc so bé md cdu.

Mo cau M1, M2 chon 1a mo trit U, méng coc véi kich thuée so bo nhu hinh 3.

B.. Chon kich thudéc so bo tru cdu:

Tru cdu chon la tru than dic BTCT thudng do tai chd, kich thudc so bo hinh 4.

425250250+ 250250425 180
o0 90F o0 90 o0 ] D & g
5 3
NS —

L 305k 20+ 20

100

I
=

o
>
I
| | SE.'
4 o
03 LZOOLAOO—%ZZ&

40
—200

I
\\Nﬁmﬁmj
H00+——525
A00-—300—A00+

575

1

800

+108—300—+—300—+*106¢

A 0%300%30044 00+

100-—300—H 00+ © 100-—300—A00-

Hinh 3. Kich thuéc mé M1, M2 Hinh 4. Kich thuéce tru T2

II. Tinh toan so bo khoi luong phuong an két cau nhip:
- Cau duogc xay dung v6i 4 nhip 37 m va 1 nhip 42m, vé6i 5 dam T thi cong
theo phuong phép lap ghép.
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1. Tinh tai trong tac dung:

f 250 f
a) Tinh tdi giai doan 1 _(DC): WW / Aggg% S
* Dién tich tiét dién dam chit T doc xdc dinh: 10", w25+
Ay = Foamnt Founet Fon ﬁ
A, =2.5x0.2 + 0.5x(0.52+0.22)x0.1 + 1.25x0.22 + L
+0.5%(0.65+0.22)x0.2 + 0.65x0.25 = 1.044 (m?) 2
)

- Thé tich mot dam T 42(m) ’7 DY
Vg = 42 X A, = 42x1.044 = 43.85 (m)
- Thé tich mot dam T 37(m)
Vs = 37 X A, = 37x1.044 = 38.62 (m’)
—Thé tich mot nhip 42 (m), (c6 5 dam T)
Vg = 5X43.85 = 219.25 (m?)
—Thé tich mot nhip 37 (m), (¢c6 5 dam T)
V gy = 5X38.62 = 193.1 (m’)

* Dién tich dam ngang:
Ay, = 0.5x(2.28+1.98)x0.1 + 2.28x1.6 = 4.72 m*
-Thé tich mot dim ngang :
V., = A b =4.72x0.2= 0.94 m’

198 WV 15 WV ‘V2O

e !
—Thé tich ddm ngang ctia mot nhip : f
V, = 4%6%0.94 = 22.65 (m’) 3
L 7

4L 228 4L

=Vay tong khoi lugng bétong cua 5 nhip 1a:
V=5x22.65 + 219.25 + 4x193.1 = 1104.9 (m?)
+ Ham luong c6t thép dam 1a 160 kg/m’
> Vay khoi lugng c6t thép 12:160x1104.9 = 176784 (kg) =176.7(T)
b) Tinh tai giai doan 2(DW):

*Trong lugng 16p phi mat cau:
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- Bétong Asfalt day trung binh 0,05 m c¢6 trong luong y = 22,5 KN/m

=0,05x22,5 = 1,125 KN/m?

- Betong bao vé day 0,03m c6 y = 24 KN/m®
—0,03.24= 0,72 KN/m?>

- L6p phong nude day 0.01m

- Lép be tong dém day 0,03m c6 y = 24 KN/m?
—0,03x24= 0,72 KN/m?

—=Trong lugng mat cau:.
g..= K x 2h;x v,/6

+K =11 (m) : Chiéu rong kho cau
+ h : Chiéu cao trung binh (h=0,12 m)

+ 7, : Dung trong trung binh (y=2,25T/m?)
= g..=11x0.12x22.5/6 = 9.72 (KN/m)

Nhu vay khoi lugng 16p mat cau 1a :

3

Vine =(L couX Znc/ 11 =(190x9.72) / 2.25=419.86 (m*)

* Trong luong lan can , 20 chdn bdnh:

F ¢ =0.865x0.18 + (0.50-0.18)x0.075 + 0.5x0.05x0.535 A

+0.5x(0.05+0.32)x0.255 = 0.24 (m?)
pre=FLox2.4 = 0.24x2.4 = 0.576 (T/m)
Thé tich lan can:
Vic=2x0.24 x 202 = 96.96(m?)

- Cdu tao go chan bdnh:
Thé tich bé tong go chin banh:
Vo= 2x(0.25x0.35-0.05x0.005/2)x202 = 35.3(m%)
_ Cot thép lan can,gd chan:
M= 0,15x (96.96 +35.3) = 19.84 (T)
(Ham lugng cot thép trong lan can va
g0 chin banh 1ay bang 150 kg/m?)

86.5
+
53.5

S—27— |

50

75, , 255

5
77 7> &

5

(R

25—
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

2. Chon cac kich thudc so bo két cau phan dudi:
- Kich thuéc so bo cia mo cau:

Mo cau duoc thiét k€ so bo 1a mo chit U, dugc dat trén hé coc khoan nhoi.
M6 chit U ¢6 nhiéu vu diém nhung néi chung ton vat liéu nhat 1a khi c6 chiéu
cao 16n, mo nay c6 thé dung cho nhip cé chiéu dai bat ky.

- Kich thudc tru cau:

Tru cau gom ¢6 4 tru (T1, T2, T3, T4), duoc thiét k& so bo c¢6 chiéu cao tru

T1,T4 cao 9.5(m) va tru T2,T3 cao 15.0 (m)

’ 580 40
= & —
3 | Z S #25 250 250250250425 180+
rull 200— ] @ [90F 90+ 90F 90 90F \Tg S g
— RooT
S r 325k 20+ 20
<
50++—260—+1 7%54 g_) L L % L L
500 S
1
1004—%»300—%%—“ 00 £9 . 30
Q 2 S ) 5 ©
iy o T T
&
? I | e 100+ ~—100
Te)
=
% S
I il 5 7 T
T l 2
Ye)
L J =
o o
L ~
% = +106—300—+—300—+100 é
iy — =
100-—300—H 00+ 100-—300—H100+
Kich thuéc mé M1, M2 Kich thudc tru T2

2.1.Khoi luong bé tong cot thép két cdu phan dudi :
* Thé tich va khoi luong mo”

a.Thé tich va khoi luong mo"

-Thé tich bé méng mot mo
V. = 2x5x12.5 = 125 (m’)
-Thé tich tudng canh
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V. =2x [2.6x6.4 + 0.5x(6.4+1.5)x3.2] x0.4 = 23.4 (m?)
-Thé tich than mo
V. = (0.4x2.4 + 4x1.4) x11.5 = 75.4 (m?)

-Téng thé tich mot mo

V, =V, +V_+V,_ =125+234+754=2238 (m’)
-Thé tich hai mo&
V, o= 2x223.8 = 447.6 (m’)

-Ham luong c6t thép mo 14y 80 (kg/m”)
80x400 = 35814.4(kg) = 35.8 (T)

b.Méng tru cdu:

> Khoi luong tru cau:

- Thé'tich mii tru (cd 4 tru déu c6V ,,, giong nhau)

Vipr = 0.75x12.5x1.8 + { 6*;2-5 }(0.75)(1.8 — 2936 (m?)

-Thé'tich bé tru : céc tru kich thu6c giong nhau
So bo kich thuéc méng : B*¥A= 8x5 - 0.5x0.5 =39.75 (m?)
V., =2x39.75 = 79.5 (m’)
-Thé'tich than tru:V,,
+Tru T1,T4 ca09.5-1.5=8m
V1 =V = (4.6x1.4+3.14x0.72)x8 = 63.8 (m?)
+Tru T2, T3 cao 15-1.5=13.5m
V2 = V3 = (4.6x1.4 +3.14x0.7°)*13.5 = 107.7 (m?)
— Thé tich toan bo tru (tinh cho 1 tru)
Vi = Vo= Vo + Vo, V. = 79.5 + 63.8 +29.36 = 172.66 (m’)
Vo =Vo= V. + V4V =795+ 107.7 + 2936 = 216.56 (m")

=Thé tich toan bo 4 tru:
V=V,+Vp+ Vu+ Vg
—2x172.66 + 2x216.56 = 778.44 (m")
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

Khoi lugng tru: G,,= 1.25 x 778.44 x 2.5 =2432.62 (T)

tru™
So bo chon ham lugng cot thép than tru 1a 150 kg/m?, ham luong thép trong
mong tru 1a 80 kg/m? ham luong thép trong mil tru 1a 100 kg/m®
Nén ta c6 : khoi luong cot thép trong 4 tru la
my, = 172.66x0.15x2 + 216.56x0.15x2 + (79.5x0.08+ 29.36x0.1)x4 =153.95 (T)

2.2. Xac dinh sivrc chiu tdi cua coc:

Vit liéu :

- Betong cap 30 c6 f.” =300 kg/cm?
- Cot thép chiu luc AII ¢c6 Ra=2400kg/cm?

Xac dinh sivrc chiu lic nén cua coc don theo cuong do dat nén

Vi cac coc & md duogc khoan ngadm vao trong d4 cho nén theo diéu 10.8.3.5 —
22TCN272-05:

bé vac dinh strc khang doc truc cua coc khoan ngam trong cac hdc da, co thé
b6 qua strc khang mit bén tir tram tich dat phu ting trén.

Trong quy trinh, khong dé cdp dén cong thirc tinh toan stc khang cia coc
khoan trong da ctmg, do d6 14y cong thure tinh sttc khang d& don vi danh dinh
cua coc dong trong da theo 10.7.3.5 — 22TCN-05.

Qr=3x0yXxKg xd.

Trong do:
3+S—d H
Ke ——D  (10.7.3.5-2), vad = 1+0.4 <34
10 [1+300% ;
Sd
Trong do:

qu - 1a cuong @6 chiu nén doc truc trung binh cua 161 d4 (Mpa), q, = 15
Mpa.

d - hé s chiéu sau khong thir nguyén.

Kgp - 12 hé s6 kha nang chiu tai khong thtr nguyén.

Sg- 1a khoang cach cac duong nut, gia thiét 1ay Sq = 400 mm.

ty- chiéu rong cac duong nut, 1ay tg = 6mm.,

D - duong kinh coc. D = 1000mm.

H; - chiéu sau chon coc trong hd d4, trung binh 1ay Hg = 1800mm
16

GVHD: THS BUI NGOC DUNG, THS PHAM VAN TOAN
SV:  BUI VIET DUNG - 100428 Trang:



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

D, - dudng kinh hd da. D = 1200mm.
Tinh duoc:

d=1+12000 64-16<34
1300

Ksp = 0.145
gp = 3 x 30 x 0.145 x 1.6 = 20.88 (Mpa) = 2088 (T/m?)
Stre chiu tai tinh toan cua coc theo cong thire 10.7.3.2-1 la:
Qr= ¢xQn= 0x0p.As
Trong do:
Q; - stc khang tinh toan cua céac coc.
¢ - hs strc khang d6i v6i mili coc duoc quy dinh trong bang 10.5.5-3, lay
o =05
A, - dién tich mit cit ngang ctia mili coc.

U0 — 8195 (T)

Vay ta c6: Q, = 0.5 x 2088 x 3.14 x

Xac dinh swe chiu tai trong nen cua coc nhoi theo vat lieu lam coc:

Stic chiu tai ctia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stc chiu tai cua coc theo vat liéu l1am coc tinh theo
cong thuc sau
Py, =¢.P,.
Vi P, = Cuong do chiu luc doc truc danh dinh ¢6 hoac khong c6 uon tinh theo
cong thuc :
P, = ¢o.{m.m,f .(A, - Ay + f.A }= 0,75.0.85{0,85. f .(A, - A, +
f.A,)
Trong do :
¢ = Hé s6 stic khang, ¢=0.75
m,,m, : Cac hé s6 di€u kién lam viéc.
f.> =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gidi han chay déo quy dinh cua thép
A.: Dién tich ti€t dién nguyén cta coc
A =3.14x1000%/4=785000mm?*
A Dién tich ctia cot thép doc (mm?).

17
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Ham luong cot thép doc thuong hop ly chi€ém vao khoang 1.5-3%. v6i ham
luong 2% ta co:
A =0.02xA =0.02x785000=15700mm?
Vay stic chiu tai cta coc theo vat liéu la:
P, =0.75x0,85x(0,85x30x(785000-15700)+ 420x15700) =
16709.6x10°(N).
Hay Py, = 1670.9 (T).

Tir cdc két qua tinh dwoc chon swc chiu tai cua coc la:
[N]= min (Py; Q) = 819.5(T).

3.Tinh toan s6 lwong coc méng mo va tru cau:

3.1.Tinh tdi:

*Gom trong luong ban than mo va trong luong két cau nhip
-Do trong lugng ban than 1 dam duc trudc:

ien = Agen X7 ¢ = 1.044x24 =25.05 (KN/m)
- Trong luong moi noi ban:
g =Hxb, Xxyc=02x0.5x 24 = 2.4 (KN/m)
- Do ddm ngang :
g.=(H-H,-0.25x(S-b,)x(b,/L,).7c
Trong d6: L,=L/n=36.4/5=7.28 m : khoang céach giita 2 dam ngang.
=> g, =(2.2-0.2-0.25) x (2.5 - 0.22) x (0.22/7.28)x24 = 2.89 (KN/m)
- Trong lugng lan can:
g, =P x2/n = 0.576x2/5 = 0.228T/m = 2.28 (KN/m)
- Trong luong 16p phu:
g, =4.972 (KN/m)
- Trong luong g& chan banh:
oo chin = Agoenan X 7 ¢ = (0.25x0.35 - 0.05x0.005/2)x24 = 2.09 (KN/m)

18

GVHD: THS BUI NGOC DUNG, THS PHAM VAN TOAN
SV:  BUI VIET DUNG - 100428 Trang:



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

3.2. Xdc dinh dp luc tdc dung lén mo*:
finh tdi

VNN NN NN N AN

7 37m /‘\/

Hinh 3-1 Puong dnh huong dp luc lén mé
DC = PH(Zqam T &mnLian can™&oo chan) XO
=(223.8x2.4)+[2.505+0.24+0.228+0.209]x0.5x37= 595.98 (T)

DW = gys0m X © = 0.972x0.5x37 = 17.98(T)

-Hoat tdi:
Theo quy dinh cta tiéu chuidn 22 TCN 272-05 thi tai trong dung thiét k& 1a gid
tri bt 1gi nhat ctia t6 hop:

+Xe tai thiét k& va tai trong lan thi€t k&

+Xe tai 2 truc thi€t k€ va tai trong lan thiét k&

+(2 xe tai 3 truc + tai trong lan + tai trong nguoi) x 0.9

Tinh dap luc lén moé do hoat tdi:

+Chicu dai nhip tinh toan: 36.4 m

7 36.4 75;557

=
I I

0.3T/m

R P PP P R R 0 A VA

0.93T/m

P P P P PP R R A VA

11T 11T

ﬂl.Zm

14.5T 14.5T 3.5T
4.3m 4.3m

-

0.961 0.859 0.717

Hinh 2-2 So doé xép tdi l1én duong dnh hudng dp luc mé
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAUDUONG

Tir so d6 xép tai ta ¢d phan luc goi do hoat tai tdc dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tai trong lan+ngudi di bo):
LL=n.m.(1+IM/100).(Py,) + n.m.W,,,.0
PL=2P, ;.0
Trong do:
n :soOlan xe n=2
m : hé s0 lan xe
IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P, : tai trong truc xe, y;: tung do dudng anh hudng
o:dién tich duéng anh hudng
Wians Prguois ti trong 1an va tai trong ngudi
W,,,=0.93T/m, P, .=0.3 T/m
=2x1x1.25x(14.5+14.5x0.859+3.5x0.717) + 2x1x0.93x(0.5x36.4)

lan nguoi

+ LL,
=107.5 (T)
PL=2x0.3x(36.4x0.5)= 10.92 (T)
# LL i o= 2X1x1.25x(11+11x0.961) + 2x1x0.93x(0.5%36.4)= 87.78 (T)
PL=2x0.3x(36.4x0.5)= 10.92 (T)
Vay t6 hop HL dugc chon lam thiét ké

Vdy toan bo hoat tdi va tinh tdi tinh todn tdc dung lén bé mo la:

Noi Nguyén nhan Trang théi gi6i
lu’c‘::1 DC DW LL PL han

. (vp=1.25) (yw=1.5) (v, =1.75) (vp =1.75) Cudng do 1
P(T) |595.98 x1.25 1798 x 1.5 107.5 x1.75 10.92 x1.75 979.18

3.3. Xdc dinh dp luc tac dung tru:

tinh tai

NP P P PP P PP P P P PP/ P PSP P A P P P AP P A A

37m

42m

d

g

d

1

Hinh 2-3 Puong dnh huong dp luc lén tru
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DC = Py +( Zaim ™ munt&lan cant Bgis chin) XO

= (216.56x2.4) + (2.505+0.24+0.228+0.209)x42 = 653.38 (T)
DW = gy5,nx® =0.972x42=40.82 (T)
-Hoat tai:

0.3T/m

SR P P PP P P P P P P P PP A P P A P P N
14.5T 14.5T 3.5T

4.3m 4.3m

0.3T/m
N P P P P P P P A N N N Y
0.861 1 0.861
0.3 T/m
S A A A P P P P P P P AP A A A A AR A A VR
11T 11T

o 12m 0.93 T/m

S PN P P P P P P P P P A P P AP P A P P AR A

u0.96

1

0.3T/m
R A AP A A AP A A A AP A A A A A A A A A

14.5T 14.5T 3.5T 14.5T 14.5T 3.5T

%4.3m%4.3m$ 15m 143mpa3m 0.93T/m
P P A PP P P P P P P P P P A P A A A P A A

w 37m 1 42m T
0.239 0.377 0.516 1 0.861 0.722

Hinh 2-4 Puong dnh huong dp luc lén méng
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LL=n.m.(1+IM/100).(P,.y)+n.m.W_, ®
PL=2P, ;.0
Trong do6:
+ n: sO lan xe, n=2
+ m: hé s6 lan xe, m=1;
+ IM:luc xung kich cta xe, khi tinh mo6 tru dac thi (1+IM/100)=1.25
+ P;: tai trong truc xe, y;: tung d6 duong anh hudng
+ ®:dién tich dudng anh huéng
+ Wi, Paui: tai trong lan va tai trong nguoi
W,,,=0.93T/m =0.3 T/m
+T6 hop 1: 1 xe tai 3 truc+ tt lan-+tt nguoi:
LL,.;=2x1x1.25x(14.5+14.5x0.861+3.5x0.861)+2x1x0.93x42=153.11
(T)
PL = 2x0.3x42=25.2 (T)
+T6 hop 2: 1 xe tai 2 truc+ tt 1an-+tt ngudi:
LL . 2 = 2Xx1x1.25x(11+11x0.96)+2x1x0.93x42=132.02 (T)

PL=2x0.3x42 = 25.2 (T)

+T6 hop 3: 2 xe tai 3 truc+ tt lan+tt nguoi:

lan ’ P nguoi

xetai

LLxetéI
+2x1x0.93x42 =178.74 (T)

PL=2x0.3x42 = 25.2 (T)
Vay t6 hop HL duoc chon 1am thiét k&

Tong tai trong tinh dudi day dai la

=2x1x1.25x[14.5x(1+0.861)+3.5x0.722+3.5x0.516+14.5x(0.239+0.377)]

Noi Tinh ti x h¢ s6 Trang thai giGi
lu‘-’l DC DW LL PL han
rc R R
(vp=1.25) (yw=1.5) (y=1.75) (vp=1.75) Cuong do I
P(T) 653.38x1.25 40.8 x1.5 178.74x1.75 25.2x1.75 1234.82
22
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3.4. Tinh 5o luong coc khoan nhoi cho tru va mo:

n=PxP/P_,
Trong do:

B: Hé so ké dén tai trong ngang.

B=1, 5 cho tru, =2 cho m& (m& chiu tal trong ngang 16n do ap luc ngang do ap
luc ngang cua dat va tdc dung cua hoat tal truyén qua dat trong pham vi lang thé
truot cua dat dap trén mo.

P: Tal trong thang diing tic dung lén méng md, tru (da tinh & trén)

P.= min (P, P, ) =819,5 (T)

Hang muc | Tén Pvl Pnd Pcoc | Taitrong | Héso6 | sbcoc Chon
Tru T1 1670.9 | 819.5 819.5 1234.82 1.5 3.6 6
Mo M1 16709 |819.5 819.5 979.18 2 3.4 6

4. Khoi luong dat dap hai dau cau.
Chiéu cao dit dap 6 ddu m6 1a 6.4m nhu vay chiéu dai doan duong dau céu la:
Lyw= 5.8+4.2=10m, do doc madi ta luy 1:1.5
V, = (FrX Ly, )X K= 2%(6.4x12.5x10)x1.2= 1920 (m?)
k: hé s6 dapnén k=1.2
5. Khoi luong cac két kau khac:
a) Khe co gidn
Toan cau c¢6 5 nhip (1 nhip 42m va 4 nhip 37m) do d6 c6 6 vi tri dat khe co
gidan dugc lam trén toan bo bé rong cau, vi vay chiéu dai chiéu trén toan bo ciu
la: 6x12.5 = 75(m).
b) G6i cau
Go6i cau ctia phan nhip don gian duoc b tri theo thiét k&, nhu vay mdi dam
can c6 2 goi. Toan cau ¢6 2. 5. 5 = 50 (cai).
¢) DBén chiéu sdng
Dua vao do doi ctia dén va nhu cau can thiét chiéu sang trén cau ta tinh dugc
s6 den trén cdu. Theo tinh toan ta bd tri dén chi€u sang trén ciu so le nhau, moi

cOt cach nhau 43.4(m), nhu vay s6 dén can thiét trén cau 1a 8 cot.
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d) ong thodt nudc

Dua vao luu lugng thoat nude trén mat ciu ta tinh ra s6 6ng thoat nude va bo
tri nhu sau: 6ng thodt nuéc dugc bo tri & hai bén cdu, bé tri so le nhau, mdi hd ga
cach nhau 10(m), nhu vay s6 dng can thiét trén cau la 38 ong.
6. Du kién phuong an thi cong:
6.1.Thi cong mo:

Budc 1 : Chuin bi mit béang.

- Chuén bi vat liéu ,m4y mdc thi cong.

- Xac dinh pham vi thi cong,dinh vi tri tim mo.

- Dung may ui, két hop thli cong san Gi mat bang.
Buidc 2 : Khoan tao 16

- Pua mdy khoan vao vi tri.

- DPinh vi tri tim coc

- Khoan tao 16 coc bang mdy chuyén dung v6i 6ng vach dai suot chiéu dai coc.
Budc 3 : D6 bé tong long coc

- Lam sach 16 khoan.

- Dung cdu ha 16ng cot thép.

- Lap 6ng dan ,tién hanh d6 bé tong coc
Buoc 4:

- Kiém tra chat luong coc

- Di chuyén may thuc hién cdc coc tiép theo .
Buoc 5 :

- Pao dat ho moéng.
Budc 6 :

- Lam phéng ho méng.

- Dap dau coc.

- D4 bétong ngheo tao phang.
Buoc 7 :

- Lam sach hé méng, lap dung da gido van khuon, cot thép bé mong.

- Do bétong bé moéng.

- Thao d& vang chong, van khuon bé.

Budéce 8 :

- Lap dung da gido van khuon, co6t thép than mé.
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- Do bétong than mo.

- Lap dung da gido van khuon, c6t thép tuong than, tudng cdnh mé.
- Théao do van khuon da gido.

- Hoan thién mo sau khi thi cong xong két ciu nhip.

6.2.Thi cong tru cdu:

Buoc 1:
- Dung phao tr& n6i dén vi tri thi cong tru bang cac may chuyén dung.
- Phao tr& néi phai c¢6 doi trong dé dam bao an toan thi cong. Khong bi léch phao
khi khoan.
Buoc 2:
- Po dac xdc dinh tim try, tim vong vay coc van thép, khung dinh vi
- Ha khung dinh vi, déng coc van thép. Vong vay coc van
Buodc 3:
- D6 betong bit ddy theo phuong phdp vita dang
- Hit nue ra khoi hd mong
- Pap dau coc, stra sang hd moéng
- Lap dung van khuon, c6t thép va do bétong bé tru.
Buoc 4
- Lap dung van khuon, bo tri cot thép.
- D6 betong than tru, mil tru .
- Hoan thién tru, thdo d& da gido vdn khuon, ding bda rung nhé coc van thép
thdo do
hé thong khung vay coc dinh vi
5.3.Thi cong két cdu nhip:
Buéc 1: Chudn bi :
- Lap dung gid ba chan

- Sau khi bétong tru dat cuong do tién hanh thi cong két cau nhip
- Tap két dam & 1 bén dau cau
Buoc 2:
- Diing gia ba chan c4u 1dp ddm & mot bén dau cau
- Tién hanh d6 bétong dim ngang.
- D6 bétong ban lién két gitta cdc dAm

- Di chuyén gi4 ba chan thi cong cdc nhip ti€p theo
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAUDUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

Buoc 3: Hoan thién

- Thdo lap gid ba chan

- D6 bétong mit dudng

- Lap dung via chan 6 to lan can, thiét bi chi€u sdng, ong thoat nudc, lap dung

bién bao
Tong mirc dau tu cAu Hién Luong phuong an 1.
TT Hang muc Pon vi 11333; Dog(lj)gla Thanh tién (d)
Téng mirc dau tu d A+B+C+D | 43,226,906,202
A | Gia tri du toan xay lap d AI+AIl | 35,548,442,600
Al | Gia tri DTXL chinh d T+11+111 | 32,316,766,000
I | Két cau phan trén d 18,345,360,000
1 | DAm BTCT UST 31m m’ 913.185 | 15,000,000 | 13,697,775,000
2 | Cot thép dam T 146.115 | 15,000,000 | 2,191,725,000
3 | Bé tong lan can,gd chin banh m’ 149.5 | 2,000,000 299,000,000
4 | Cot thép lan can, g& chin T 21.5 | 15,000,000 322,500,000
5 | G6i cau Cai 84 | 5,000,000 420,000,000
6 | Khe co gian m 92 | 3,000,000 276,000,000
7 | L6p phtt mat cau m’ 390.6 | 2,200,000 859,320,000
8 | ong thoat ndc Cai 44 150,000 6,600,000
9 | Dién chiu sang Cai 10 | 14,000,000 140,000,000
10 | Lop phong nudc m’ 2387 | 120,000 | 286,440,000
II | Két cau phan duéi 13,771,920,000
1 | Coc khoan nhoi m 1200 | 5,000,000 | 6,000,000,000
2 | Bé tong m&, tru m’ 1350.8 | 2,000,000 | 2,701,600,000
3 | Cot thép mo, tru T 185 | 15,000,000 | 2,775,000,000
4 | Cong trinh phu trg % 20 I, ... 1L, | 2,295,320,000
III | Puong hai dau cau 199,486,000
1 | Dbap dat m’ 1628 62,000 100,936,000
2 | Méng + mat dudng m’ 115 370,000 42,550,000
3 | ba hoc xay m’ 100 560,000 56,000,000
AIl | Gia tri xay lap khac 90 10 Al 3,231,676,600
1 | San 14p mat béang thi cong
2 | CT phuc vu thi cong
3 | Chuyén quan,mdy,DBGT,lan
B | Chi phi khac 90 10 A 3,554,844,260
1 | KSTK,tu van,bao hiém
2 | Chi phi ban quan ly
3 | Khdnh thanh ban giao,dén bu
4 | Chi phi ra pha bom min
C | Truot gia % 5 A 1,777,422,130
D | Du phong 9o 6 A+B 2,346,197,212
Chi tiéu Im’ cdu 15,847,851
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

Phuong an 2: Cau gian thép.

I.Mat cit ngang va so do nhip:

- Kho cau: Cau duoc thiét k& cho 2 1an xe va 2 1an nguoi di
K =9 +2%1=11(m)
- Téng bé rong cau ké ca lan can va giai phan cach:
B=11+2%0,25 +2*0,5 =12.5(m)
- So d6 nhip: 65+65+65 = 195(m)
- Kh6 thong thuyén : B = 40m, H = 6m (kh6 thong thuyén cap IV).
II. Tinh toan so bo khéi luong phuong an két cau nhip:

1.Phuong an két cau:

* Cau tao gian chu:

- Chon so d6 gian chu la loai gian thuoc hé tinh dinh, ¢6 2 bién song song, ¢
duong xe chay dudi. T yéu cau thiét k& phan xe chay 9m nén ta chon khoang
cach hai tim gian chu la 8.5m.

+ Chiéu cao gian chu: Chiéu cao gian chu chon so bo theo kinh nghiém véi
bién song song:

1 1 1 1
h=l=+—1|l, =|=+—165=(9.3-65mvah>H+h, +h +h
[7 10] nhbp [7 10j ( ) dng mc cC

+ Chiéu cao tinh khong trong cdu : H=5 m

+ Chiéu cao dam ngang:

=12m

7°12)°715

Mg :[1 1 jB = [Léjl% ~(1.8-1.04)m = chon h
+ Chiéu day ban mat cau chon: h,,. =0.2m
+ Chiéu cao cong cAu:
h,. = (0.15 + 0.3)B = (0.15 = 0.3)x12.5 = 1.87-3.75 m.
Chon h,, =2m
* Chiéu cao cau t6i thiula: h>5+12+02+2=84m
* V6i nhip 65m ta chia thanh 10 khoang gian, chiéu dai m6i khoang d = 6.5 m
. Chon chiéu cao gian sao cho géc nghiéng cua thanh gian so véi phuong
ngang o =45"-60°, hop 1y nhat « =50° -53°.
. Chon h =8m =« =50° hop ly.
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAUDUONG

DO AN TOT NGHIEP

Phdn 1: Thiét ké co so

Cau tao hé dam mat cau:
+ Chon 5 dam doc dat cach nhau 1.95m.
+ Chiéu cao dam doc so bo chon theo kinh nghiém :

1 1

Ping = [i +ijd = [— ;—j x6.5=0.65-0.43m = chon h;,, =0.5m
10 15

10 15
+ Ban xe chay ké tu do 1én dam doc.
+ Puong nguoi di bo bo tri & bén ngoai gian chu.
+ CAu tao hé lién két gobm ¢6 :
- lién két doc trén
- lién két doc dudi

- hé lién két ngang

dng —

50 Q00 50
LD
O
i Y ™
™
135 315 315 13 J
@)
)
0
L [ l
— 5 > 850 25 !
g?{l?{%j@ E&&H&\&#H&\&&&&#\ﬁ&&\&&&\&&lﬁ\&\&ﬁ&\ﬁ#&\&&\ﬁ ﬂj ““ff%‘/‘%* ‘“E
i ' == I
\H7&190 1 190190 1 190—170% /@

50 Q00 50

Hinh 1: Cdu tao hé dam mdt cdu

Cau tao mat cau:
- Do doc ngang cdu 1a 2% vé hai phia
- L6p phtt mat cau gébm 5 16p:
+L6p bétong atfan: Scm.
+L6p bao vé : 4cm
+L6p phong nuée : lem
+Dém xi mang : lem

+L6p tao do doc ngang : 1.0 — 1.2 cm
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

Cau tao tru:
+Than tru gom 2 cot tru tron duong kinh 160cm cach nhau theo phuong
ngang cau la 4.4m
+Bé moéng cao 2.5m, rong 8m theo phuong ngang cau, 8m theo phuong doc
cau va dat dudi 16p dat phu (du doan 1a duong x6i chung)
+Dung coc khoan nhéi D100cm, miii coc dat vao 16p sa thach ciing chac,
chiéu dai coc 1a 7.5m

Kich thudc so bo tru cau nhu hinh vé

MAT BEN TRU T1 MAT CAT TAI TRU T1
" TL:/100 TL 11/100
: 900 i
—200+
N 3 T IR
W Yo
20720 1og too™
(@) D
Q o
N <
i — — L
27 270 e
o 16 568 & i
Lo 0
« 800 & S
| 300300 | 300
s I [o
I 0 O i

Cau tao mo:

+Dang mo cé tuong canh nguoc bé tong cot thép

+Bé méng mo day 2.5m, rong 5Sm theo phuong doc cau, rong 8m theo phuong
ngang cau, dugc dat dudi 16p dat pha

+Duing coc khoan nhéi D100cm, miii coc dat vao 16p sa thach ciing chéc, chiéu dai

coc la 14m
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

Kich thudc so bd0 m6 cau nhu hinh vé

<

400 ﬂ%15

1250

7

(é)

S
o
o502

(O8]
o
(D)
&
UJ
O

15047557550

166—300—100

2. Tinh toan khdi luong cong tac :

2.1. So bo khoi luong cong tic

2.1.1. Hoat tai HL93 va nguoi:
Tai trong tuong duong cua tét ca cac loai hoat tai bao gobm 6t6 HL93 va nguoi

duoc tinh theo cong thiic:

IM

Ky = m(lJr m}% My + M7 Ujan - + M7 0g

Trong do:
IM: luc xung kich tinh theo phan tram; IM=25%
m: hé s6 lan xe,vi ¢6 2 lan nén m=1.
Nir9z> NiansNne: 1€ 806 phén phoi ngang xe HLI3, lan, nguoi di bo
Qrr93-ans ng: tdi trong tuong duong cua xe 3 truc, tdi trong lan, tai
trong nguoi;
Qu195=0,93 T/m, q,,=0.3 T/m
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

50, 900 50;

~165

(Y, =1.218; Y, =1.059)

NuLos=0.5(y,+y,+y;3+ys)
=0.5(0.871+0.659+0.518+0.306) =1.177

M= O =YY )X 1.5/2
= (1.218+1.059)x1.5/2=1.7

14.514.5 3.5

Ll RN EEEREEEEN

|

—_

10.838
14.063 12:988

L=65m
q,x0=14.5x10.838+14.5x14.063+3.5x12.988 =406.522

q,=406.522/c
=406.522/(65x14.063)x0.5
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

=0.88 T/m
Vay ta c6:
Kk, =1x1.25x0.88x1.333+1x1.333x0.93.+1.2x1.5x0.3
=3.424 T/m
2.1.2. Tinhtdig vag,

- Vat liéu:
+ Bétong cap 30 ¢6 f,” =300 kg/cm?
+ Cot thép chiu luc AIl c6 Ra=2400kg/cm?
+ Cuong do tinh todn khi chiu luc doc R, = 2700 Kg/cm®.
+ Cuodng do tinh todn khi chiu uon R, = 2800 Kg/cm®.
- Trong luong 16p phtt mat cau gom 5 16p:
+ Bétong alphan: Scm
+ Lép baové :4cm
+ L6p phong nudce: 1ecm
+ Pém xi mang: lcm
+ L6p tao do doc ngang: 1.0 - 12 cm trén 1m? clia két cdu mat dudng
- Phan bo hanh 1ay so bo nhu sau:
g =0.35T/m* = g,,=0.35 x 12 =4.2 T/m
- Trong lugng ban BTCT mat cau:
g = 2.5(0.2x7.5 + 0.15x3) = 4.875 T/m.
- Trong luong clia gd chan :
g.. = 2(0.2+0.3)x0.25x2.5 = 0.625T/m.
- Trong lugng hé ddm mit cau trén 1m? mat bang gitta hai tim gian (khi c6 dim
ngang va dim doc hé mat cau) 14y so bo 12 0.1 T/m?
= g,..=0.1x9=0.9 T/m.
- Trong lugng cta lan can :

2,.=[(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2+(0.50-
0.230)x0.255/2]x2.5=0.6006 T/m

Thé tich lan can: V| = 2x0.24x240 = 115.315(m3)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

Cot thép lan can : ml ¢ = 0,15x115.315 = 17.29 T(ham lugng cét thép trong
lan can va go chan banh 1ay bang 150 kg/ m3)
- Trong lugng ctia gian xac dinh theo cong thic N.K.Ktoreletxki
nyxaxky+ G +NyGyne D

94 ~
B—n2>< i+oa bxl

/4

x|

Trong do:

+ 1: nhip tinh todn cta gian 14y bang 65 m.

+n,=1.75 n,;=1.5, n,=1.25. cac hé s6 vuot tai cua hoat tai, tinh tai 16p mat
cau, ciia dam mat cau va hé lién két

+7: trong luong riéng cua thép = 7.85 T/m’.

+ R: cudng do tinh to4n cta thép, R= 19000 T/m?

+ a, b: dac trung trong lugng tuy theo cac loai két cu nhip khac nhau.

V6i nhip gian gian don I=76m thildy a=b=3.5
+ a: hé sO xét dén trong lugng ctia hé lién két giita cac dam chi; o=0.12
+ k,: tai trong tuong duong cua tat ca cac loai hoat tai (6 t6 HL93 va nguoi).
k,=3.424 T/m

Vay ta c6 trong lugng cua gian la:

 1.75x3.5x3.424+3.51,25 4.875+0.9 +1.5x 4.2+0.9+0.11

94 —
@—1.25 4+0.123.5x76

7.85

=76=2.68 T/m

- Trong lugng cta hé lién két la:
g2, =0.1xg,=0.1x2.68=0.268T/m
- Trong luong cta 1 gian chinh la:
G, =g+ g, =2.68 +0.268 = 2.948 T/m
=> Trong luong thép cua toan bo 1 két cau nhip la :
G, =2.948%80=236 T
=> Trong luong thép ctia toan bo 3 nhip Ia :
G,,,,=3%¥236=708 T

gian
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

aMongmoM, M, :
Khoi luong mé cau:

o oW S —
7 . 5
400 = 20
100 s
)
Q
9 3
~ 50| 26014050 = %
500 &Q RS
|
100300100 Qj
0 20 i !

166—300—100

- Thé tich tudng canh:
Chicu day tuong canh :
V. = 2%(2.6%6.2+1/2%3.3%3.3+1.5%3.3)x0.5 = 26.51 m*

- Thé tich than mo:
Vi = (1.4x4.5 + 0.4x1.7)x11.1 = 77.47m’>

- Thé tich bé mo:
V,=25x5x12=150m’
=> Khoi lugng 01 mo cau:
V. =26.51+77.47+150=253.98 m’
=> Khoi luong 2 md cau:
V.= 2%253.98=507.96 m*
So b chon ham lugng c6t thép trong mo 80 kg /m®
Khoi lugng cot thép trong mé 12 : m, =0.08x507.96 = 40.637
Xac dinh tai trong tac dung 1én mo:

- Puong anh huong tai trong tac dung Ién mo:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

0.45T/m

P P P 5 P P P P P P P P P A PR A PR A PR A

14.5T14.5T3.5T 0.93T/m

.3m 14.3m

S P P P P S S P P P S S P P P S S PR PR PR A

L=65m

1
943 0.885 0.45T/m

PR S S P P P S S P P P S S P P P S S PR PR PR A

11T11T 0.93T/m

1.2m

NS S P P P S P P P S S P P P S S PR PR P A

[=65m

IW
984

Hinh 1-1 Puong dnh hucng dp luc lén mé

DC = Pm6+(ggian+gbmc+glan can+g de mc+gg6 chan)X(’O

= (2.5x253.98)+(2.948x2+0.11+ 0.9+ 4.875+0.625)x0.5x76=1100.17T

DW = gygoniX® =3.85x0.5x76=144.375 T

-Hoat tai:

Theo quy dinh cta tiéu chudn 22TCVN 272-05 thi tai trong dung thiét k€ 1a gia

tri bat loi nhat ctia t6 hop:
+Xe tai thiét k&€ va tai trong lan thiét k&
+Xe tai 2 truc thi€t ké va tai trong lan thiét k&
Tinh phan luc lén mé do hoat tdi:
+Chiéu dai nhip tinh todn: 64m
DPuong anh hudng phan luc va so d6 xép tai thé hién nhu sau
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

0.45T/m
PPN PR N S P PR P S A P A R PP A A A R
14.5T 14.5T 3.5T

0.93T/m
A S A S S PR PR PR A PR PR PR AR P P A S P AR RN N

L=65m |

e
0.943 0.885 0.45T/m

P R P A P R P P PN P PN PN

11T 11T

D 0.93T/m

JUREEN PR PN P PN PN NN VRN PN PR PN PR PN PR PR PR PR P P R P P A N
[ =65m ‘

10084

Hinh 1-2 So do xép tdi lén duong dnh hudng dp luc mé
Tir so d6 xép tai ta ¢6 phan luc goi do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tai trong lan+ngudi di bo):
LL=n.m.(1+IM/100)(P,y)+n.m.W,,,®
PL=2P, ;. ®
Trong dé
n :solan xe n=2
m : hé s0 lan xe m=1
IM:luc xung kich ctia xe, khi tinh mo tru dac thi (1+IM/100)=1
P, : tai trong truc xe, y;: tung do duong anh hudng
o:dién tich dudng anh huéng
Wians Prguois Tl trong lan va tai trong nguoi
W,,,=0.93T/m,P,,;=0.45 T/m
LL .=2x1x1x(14.5+14.5x0.943+3.5x0.885)+2x1x0.93x(0.5x76)=132.292T
PL=2x0.45x(0.5x76) =33.75 T
LL,. i 2 = 2X1xIx(11+11x0.984)+2x1x0.93x(0.5x76) =113.398 T
PL=2x0.45x(0.5x76) =33.75T
Vay t6 hop HL dugc chon 1am thiét k&

Vay toan bo hoat tai va tinh tai tinh toan tac dung 1én bé md la:
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké co sé
N6 Nguyén nhan Trang thai
1 s DC DW LL PL gi6i han
uc . .
(yp=1.25) (Yyw=1.5) (Y. .=1.75) (Yp=1.75) Cuong do I
P(T) | 1100.17x1.25 | 144.375x1.5 | 132.292x1.75 | 33.75x1.75 1882.35

b.Mébng tru cdu:

Khoi luong tru cau:

MAT BEN TRU T1

MAT CAT TAI TRU T1
" TL11/100 :

TL :1/100 200
—200
— gy = — 10
g [ 2
2 20 109 ]_QQP\
(@) D
o o
< <
— L — ] L
—27 270 ﬁg? i
o 16 5B L 8044 B
& 800 P 800
| 300 -300— " | 300 | 300
sy W [ie0  sdll Mo
1 i i

¢ Khoi lugng tru chinh :

100300300100

800

Hai tru ¢c6 MCN giong nhau nén ta tinh gop ca hai tru T1 va T1’
» Khoi lugng than tru : V,=(4.4x1.6+3.14x1.6°/4)x10.5=95.02(m")
> Khéi luong méng tru : V, =8x2.5x8=160 (m?)
> Khoi lugng mil tru :V, _=8x1,5x2.0 -2(1x0,75x0,75%2,0)=21.75m’

» Khoi lugng 1

tru lé : Vltru

=95.02+160+21.75=276.77m’

> Khoiluong 2 tru la: V=2 x 276.77 = 553.54 m’
Khoi lugng tru: G,,= 1.25 x 276.77 x 2.5 = 864.90 T

Thé tich BTCT trong cong tdc tru cau: V = 553.54 m’

So bo chon ham luong c6t thép than tru la 150 kg/m®, ham luong thép trong

mong tru 1a 80 kg /m?

Nén ta c6 : khoi lugng cot thép trong 1 tru 1a
m,;,=95.02x0.15+160x0.08+21.75x0.1=29.23(T)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

Xac dinh tai trong tac dung lén tru:
Trong luong két cdu nhip
- Trong luong 16p pht mat cau  : g, =3.85 T/m
- Trong luong ban BTCT mat cau : g, .=4.875T/m.
- Trong lugng cua gd chin : g..=0.625 T/m.
- Trong luong hé dam matcau  : g,,.= 0.9 T/m.
- Trong lugng ctia lan can 14y so bo : g, = 0.11 T/m.
- Trong luong cta 1 gian chinh 1a  : G, =2.948T/m
- Puong anh huong tai trong tac dung 1én tru:

0.45T/m

S P S A P P S A P P A A A A A A A
T 76m 76m ]
1

Hinh 1-3 So do xép tdi lén duong anh huong dp luc mong
- Dién tich duong anh hudng ap luc tru :0=76
DC = Py, +(gyiant ZoanEhe dimmeTEgv chin lan can)XO
DC =(276.77x2.5)+(2.948x2+4.875+0.625+0.9+0.11)x76=1598.625 T
DW = g, niX® =3.85x75=288.75 T
Hoat tai:

- Do hoat tai HL 93+nguoi(LL+PL)
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAUDUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

0.45T/m

A P P A P S P P P P P A

14.5T 14.5T7 3.5T

0.93T/m

A P P A P S P P P P P A

I 76m

76m ]

0.943

1
0.943
0.45T/m

A P P A P S P P P P P A

T 1T

0.93T/m

I
A A P A P A A A P A A A A A A

P A A P A A P A P A A

\ 76m

76m ]

0.984

0.45T/m

A P P A P S P P P P P A

3.5T 14.5T 14.5T

3.5T 14.5T 14.5T 0.93T/m

00 A A 0

\ 76m

76m ]

0.943

1
0.943

Hinh 1-4 So do xép tdi lén duong dnh huong dp luc méng

LL=n.m.(1+IM/100).(P,.y)+n.m.W, ®
PL=2P _,;.®
Trong d6
n: soO lan xe

m: hé s0 lan xe

IM:luc xung kich cta xe, khi tinh mo tru dac thi (1+IM/100)=1

P.: tai trong truc xe, y;: tung do duong anh huéng

o:dién tich dudng anh huong
Wians Prgusit

nguoi*

W,,,=0.93T/m,P

nguoi

=0.45 T/m

tai trong lan va tai trong nguoi

+T6 hop 1: Xe tai 3 truc+tai trong 1an+ tai trong ngudi

LL
PL

xetai

=2x0.45x76=67.5T

=2x1x1x(14.5+14.5x0.943+3.5x0.943) +2x1x(0.93)x76=202.448T

+T6 hop 2: 1 xe tai 2 truc+tai trong lan+ tai trong nguoi

xe tai 2 truc™

LL

2x1x1x(11+11x0.984)+2x1x0.93x76=183.148T
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

PL =2x0.45x76 =67.5T
+T6 hop 3: (2 xe tai 3 truc+tai trong lan+ tai trong ngudi)x0.9
LL _.=2x1x1x(14.5+14.5x0.943+3.5x0.885+14.5x0.685+14.5x0.743+
+3.5x0.8)+2x1x0.93x75)x0.9 = 224.148 T
PL=2x0.45x76 = 67.5T
Vay t6 hop 2 duoc chon lam thiét k&

Téng tai trong tinh duéi day dai 1a

Nguyén nhan Trang théi
DC DW LL PL £101 han

(yp=1.25) (yw=1.5) (Y =1.75) (vp=1.75) Cuong d6 1

Noi
luc

P(T) | 1598.62x1.25 | 288.75x1.5 | 224.148x1.75 | 67.5x1.75 2941.79

¢. Tinh sO coc cho mdng tru, mo:
n=[3xP/PCQC

Trong do:

B: hé s6 ké dén tai trong ngang;

B=1.5 cho tru ,= 2.0 cho m& (m6 chiu tai trong ngang 16n do ap luc ngang clia
dat va tac dung ctia hoat tai truyén qua dat trong pham vi lang thé trugt clia
dat dap trén mo).

P(T) : Tai trong thang ding tdc dung 1én méng md, tru di tinh & trén.

P..=min (PP, = 819,5 (T) (tinh & phan Xéc dinh sifc chiu tai cho coc khoan
nhoi- Truong hop cau dam don gian bétong ting suét trude)

Hang muc | Tén Pvl Pnd Pcoc | Taitrong | Hés6 | s6coc | Chon
Tru gitta T2 16709 | 819.5 819.5 | 2941.79 1.5 5.38 9
Mo M1,2 | 16709 | 819.5 819.5 173591 2 4.23 6
40
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

IIL.Bién phap thi cong cau gian thép:

1.Thi cong mé cau:

Budc 1: Chuan bi mit bing.

- Chuén bi vat lieu, mdy méc thi cong.

- Xéac dinh pham vi thi cong, dinh vi tri tim mo.

- Diing mdy i, két hop thi cong san Gi mat bang.
Budc 2: Khoan tao 16

- Pua mdy khoan vao vi tri.
- Dinh vi tri tim coc
- Khoan tao 16 coc bang mdy chuyén dung vGi 6ng vach dai suot chiéu dai coc.
Budc 3: D6 bétong 1ong coc
- Lam sach 16 khoan.
- Dung cau ha 16ng c6t thép.
- Lap 6ng dan, tién hanh d6 bétong coc
Budc 4:
- Kiém tra chat luong coc
- Di chuyén may thuc hién cdc coc tiép theo .
Buorc 5:
- Dao dat ho méng.
Buoc 6:
- Lam phéng ho méng.
- Pap dau coc.
- D3 bétong ngheo tao phang.
Buoc 7:
- Lam sach h6 méng, 1ap dung da gido van khuon, cot thép bé moéng.
- D6 bétong bé moéng.
- Thao d& vang chong, van khuon bé.
Budc 8 -
- Lap dung da gido van khuon, cot thép than mo.
- D6 bétong than mo.
- Lap dung da gido van khuon, c6t thép tudong than, tudng cdnh mé.
41
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUDUONG Phdn 1: Thiét ké co sd

- Thao d& van khuon da gido.

- Hoan thién mo sau khi thi cong xong két ciu nhip.

2 .Thi cong tru :

-Tru cau duoc xay dung nhu phuong dan cau dam don gian bétong cot thép du
ung luc.

3 .Thi cong két cau nhip:

Budc 1 : Giai doan chuén bi

- Tap két vat tu phuc vu thi cong

- Lap dung hé da gido, tru tam phuc vu thi cong nhip gin bo
Budc 2 : Lap dung céc khoang trén dan gido, tru tam

- Lap 4 khoang d4u tién trén dan gido lam d6i trong

- Dung hé cap neo két cdu vao mo

Chém, chen chat cac goi di dong

Dung ciu chan cung 1dp hing cic khoang con lai clia nhip. Cic thanh dan
dugc chd ra vi tri 1ap hdng bang hé ray
Budc 3 : Lap hang cac thanh gian cho cac nhip ti€p theo

- Dung hé cap neo két ciu vao tru

Chém, chen chat cic goi di dong trén cac tru
- Dung cic thanh lién két tam d€ kién tuc hoa cac nhip khi thi cong
- Dung cau chan ciing 1dp hing cac khoang con lai ctia nhip.
Budc 4 : Hop long nhip giita
Budc 5 : Hoan thién ciu
- Thao bo céc thanh lién tuc hoa két cu nhip
- Thao bo cac ném chen cac goi di dong, cac chi tiét neo két cdu vao ma tru
- Lap dung hé ban mat ciu
- Thi cong 16p phtt mat cau
- Thi cong lan can, hé thong thoat nudc, lan can nguoi di bo
- Thi cong 12m dudng 2 dau mo
- Hoan thién toan cau, thu don cong truong, thanh thai long song

42
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké co sé
Lap téng mitc dau tu
Don gia Thanh tién
TT Hang muc Pon vi | Khoi lugng
(d) (d)

Téng mitc dau tu d (A+B;_C+D 54’599’172’83

Pon gia trén 1m’ mat d
cau 15,960,286
A Gi4 tri du toan xay lap d I8,480314,60
AI+AIl 0
AL Gia tri du toan xay lap q 33,461,143,13
chinh T+IT+I1T 0
1 Két cdu phan trén d 24.912.1 17’53
| Khéi lugng thép dan va hé T 21,240,000,00
lién két 708 30,000,000 0
2 Bétong atphan mat cau m’ 420 1,300,000 546,000,000
Bétong lan can m’ 115.315 800,000 92,252,000
4 Cot thép lan can T 17.29 8,000 138,320

s N 140,000,00

> | Gordanthep Bo 20 0 2.800,000,000

6 Khe co gian loai 16n m
(10cm) 42 2,000,000 84,000,000
7 Lép phong nudc m’ 2.673 85,000 227,205
ong thoat nudc ong 90 150,000 13,500,000
9 beén chiéu sang Cot 16 8,500,000 136,000,000
11 Két cdu phan duoi d 8,418,753,600
1 Bétong mo m’ 507.96 800,000 406,368,000
2 Beétong tru m’ 553.54 1,000,000 553,540,000
3 Cot thép mo T 40,636 7,500 304,770,000
4 Cot thép tru T 58,460 7,500 438,450,000
5 Coc khoan nh6i D = 1.0m m 750 8,500,000 | 6,375,000,000
6 Cong trinh phu trg % 20 (1+2+3+4) 340,625,600
I Duong hai ddu cdu 130,272,000
1 Dip dat m’ 877.40 30,000 26,322,000
2 Moéng + mat dudong m’ 693 150,000 103,950,000
All Gia tri xay 1ap khac % 15 Al 5,019,171,470
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké co sé
B Chi phi khac % 10 A 3,848,031,460
C Truot gid % 3 A 1,154,409,438
D | Duphong % 5 A+B 2,116417,303
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phéan 2: Thiét ké co s@

CHUONG IV : TONG HOP VA LUA CHON THIET KE KI THUAT
I. Khai niém chung vé so sanh cac phuong an két ciu cau
Khi so sanh phuong an cau dé Iya chon phuong an hop Iy nhat ta xét cac chi tiéu kinh t& ki thuat
khac nhau nhu danh gia du toan (von dau tu), nhan lyc, thai gian thi cong , chi phi khai thac ...vv.

Khi chon phuong an cau tao cho nhiing cau thanh phd va ngoai vi thanh phé ciing nhu cau trén cac
tuyén dudng truc I6n , ngoai cac chi tiéu néi trén thi vé dep mi quan clia cong trinh ¢ mét y nghta quan trong
anh hudng t6i viéc Iua chon phuong an ¢ thé con do tinh hinh thiét bi vat tur hién co nhu: nhimg cong cu, may
maoc dung trong xay dung ...vwv. Trong nhiing trudng hop nay du cho phuang an ¢o hop Iy nhét vé cac chi tieu
kinh t& Ki thut ciing c6 thé bi loai trir trong khi don vi thi cong khong duoc trang bi cac thiét bi, phuong tién can
thi€t cho thi cong.

Thuong hién nay khi lua chon phuong an cdu dé lam phuong an ki thuét thi ngudi ta so sanh theo cac
chitiéu sau :

+ Theo gi4 thanh ké c& anh hudng cla chi phi nhan luc va thdi han xay dung cling nhu chénh léch vé
chi phi khai thac.

+ Theo nhan luc, tifc 1 tong s6 luong ngudi va ngay cong can thiét dé xay dung cau .

+ Theo thdi han xay dung.

+ Ngoai ra khi so sanh cac phuong an cau con phai xét dén khdi luong cac vat liéu chli yéu va tinh khan
hi€m clia nd, hinh dang bé ngoai cong trinh ...vv.

Pé lua chon phuang an ca ban thueng can cir vao cac chi tiéu kinh t& ki thuét va yéu cau tong hop vé
kinh t& cAu tao, cong nghé thi cong, khai thac va kién tric.

Il. So sénh Iua chon cac phuong an.
1. Phuong an I. Cau BTCT nhip don gian 4 nhip 37 (m), 1 nhip 42 (m)

* Uu diém:
+ Tinh toan thiét k& don gian hon so vai két cau siéu tinh.
+ BG tri cOt thép don gian.
+ Khong phat sinh ndi luc phu khi ¢ sy lin khong déu clia mé tru va su thay d6i khong déu cla nhiét
do.
+ Dé tiéu chuan hoa, dinh hinh hoa céu kien.
+ Thich hap v&i két cu ban Iap ghép, 1ap ghép.
+ Chiu tai trong tring phung t6t hon cau bétong thudng.
+ Phu hgp véi diéu kién, nang luc, thiét bi thi cdng clia nudc ta hién nay.
+ Tan dung dugc nguon vét liéu dia phuong
* Nhuge diém:
+ Trong Iugng ban than tuong di ndng, nén khi van chuyén lao 1ap can phai co thiét bi chuyén dung
hién dai.
+ Xe chay khong ém thuan vi phai Iap nhiéu khe co gian.
+ Xét vé my quan thi cau don gian thi khong dep nhu céc loai cau lién tuc, cau gian ...v.v.
+ BT la vat liéu chiu kéo kém nén dé bi nat nén co bién phap khic phuc nhitng nhugc diém trén.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phéan 2: Thiét ké co s@

2. Phuong an cau gian thép 3 nhip 65 (m)
* Uu diém:

+ Két cdu ché tao gan nhu hoan toan trong cong xudng nén thai gian thi cong o thé rit ngan, chat
lugng c&u kién duoc dam bao

+ Vat liéu st dung : Thép la loai vat liéu cé Ung suat chiu Iuc cao nén vugt dugc khau do Ién trong
lugng két cau nhe => Gidm khéi luong vat liéu cho mé, tru cling nhu toan cau

+ Cong nghé thi cong lao kéo doc ciing 1a cong nghé quen thudc vdi cong nhan Viét Nam nén viéc thi
cong c6 nhiéu thuan lgi

+ Viéc thao 1ap cac cau kién bang thép tuong déi dé dang do dé cong tac thay thé sira chita sau nay
co thuén loi .

+ Thi cong khong doi hdi nhiéu thiét bi thi cong phtrc tap .

+ Do vét liéu thép nhe ddng nhat, kha nang lam viéc chiu nén va chiu kéo la nhu nhau, do do kha
nang vuot duac nhip én.

+ C6 thé dinh hinh hoa cac cAu kién va san xuét hang loat trong nha may.

* Nhuge diém:
Vi thép dé& bi mai truang xam thuc, dé bi rf va an mon nén doi hdi cong tac duy tu, bdo dudng thudng

xuyén, rat kho khan va t6n kém trong qua trinh khai thac.

+ Nhiéu khe bién dang gay luc xung kich I6n,xe chay khdng ém thuén.

+ T6n vat ligu va gia thanh cao hon cau BTCT.

+ Thép phai nhap ngoai do trong nudc chua dap tng duoc yéu cau.

+ Kém vé khai thac, gay on.

+ K&t c4u siéu tinh chiu anh hudng clia tac dung nhiét, lun khong déu clia mé tru.

|. 111. Lua chon phuong dn va kién nghi
Qua so sanh, phan tich uu, nhugc diém, chi tieu kinh t& ky thuat clia cac phuong an. Xét nang luc,
trinh d6 cong nghé, kha nang vét tu thiét bi clia cac don vi xay Iap trong nudc, nham nang cao trinh do,
tiép can véi cong nghé thiét ké va thi cong tién tién, dap (ng ca hién tai va tuong lai phéat trién clia khu
kinh t€.Canh quan kién tric xung quanh. Nhan thay phuong an 1 1a hop ly. Cau thi cong theo cong nghé
dtc hang can bang la cong nghé kha phd bién hién nay. Do d6 c6 thé tan dung t6t kinh nghiém clia cac
nha thau trong nudc.

IV. Lua chon phuong an cau

Qua cac phan tich da néu ta thay vé mat thi cong ciing nhu tinh toan ta c6 thé chon
ca 2 phuong an. Tuy nhién, néu xét vé kha nang chuyén mon, mi quan, kinh té€ va diéu
kién khai thac em quyét dinh lua chon phuong 4n 1 lam phuong an dé thiét ké Ki thuat.

Kién nghi: Xay dung cau Hién Luong theo phuong an 1
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phan 2: Thiét ké co s6

Cau nhip don gian BTCT (g suét trudc, gém 4 nhip 37m va 1 nhip 42m c0 tiét dién va chiéu cao

dam chd thay d6i. Téng chiéu dai toan cau 1a 202( m)

Vi tri x8y dung: xa Gio Linh, huyén Vinh Linh, tinh Quang Tri

Li trinh: Km 0+00 dén Km 0+202

Quy md va tiéu chudn: Cau vinh clru biing BTCT tng suét trudc va BTCT thudng.

Khé thong thuyén (g vai séng cap IV [a: B=40m, H=6m.

Khé cau: B = 9+2x1 (m)

Tai trong xe HL93 va nguai 300 kg/cm?.

Tan suét I thiét ké: P=1%.

Quy pham thiét ké: Quy trinh thiét k& cau cong theo trang thai gi6i han 22TCN 272-05 clia B6 Giao

thong van tai.

Kinh phi xay dung: Theo két qué tinh toan trong phan tinh t6ng mirc dau tu ta du kién kinh phi xay

dung cau theo phuong an kién nghi vao khoang 45,599,172,800 VND.

Ngudn vén: Toan bo nguén vén xay dung do Chinh phi cap va quan ly.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

CHUONG I : TINH TOAN BAN MAT CAU

+ Chiéu dai dam: 42 m
+Kh6 cau: B=9.0+2x1.0m
+ Tai trong: doan xe HL93, ngudi di bo: 300kg/m?
+ Quy trinh thiét k€ BGTVT 22 TCN 272-05.
+ Tiéu chuan thiét k& dueng 6to TCVN 4054-05.

Vatliéu :
+ Cuong do bétong 28 ngay tudi f. =50MPa.
+ Cudng d6 thép thuong F, = 400MPa..

MAT CAT NGANG CAU
1/2 Mat cat gicra nhip 1/2 Mt cat goi
" 1250
50100 ~ 900 - 10050~
35 ++25 i = 2% ﬁé i 2% 25— @&
o O —+50 <
Al e ¢
]
Lqosk 250 L 250 L 250 L 250 Lotk
MAT CAT 1/2 DAM CHU =t
o |
Lg |
\ T | A
|
305150100~ 2100 |
MAT CAT A-A %<
|

Mat cat giita dam chi Mat cat g6i dam ch
1 250 1 1 250
B 7B K - RRY 7
1a 105 259 o o5
(@) (@)
Q] Q]
N AN
0
AN
— ) - ‘ z
OV
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

I.PHUONG PHAP TiNH TOAN NOI LUC BAN MAT CAU.

-Ap dung phuang phap tinh toan gan ding theo TCN 4.6.2( diéu 4.6.2 clia 22TCN272-05) . M&t cau
c6 thé phan tich nhu mot dam lién tuc trén cac géi la cac dam.

II. XAC PINH NOI LUC BAN MAT CAU .

e So'do tinh va vj tri tinh ndi lue:
Ban mat cau lam viéc theo hai giai doan.
* Giai doan mét : Khi chua néi ban , ban lam viéc nhu mot dam congson ngam & sudn dam

-. So db tinh: LA so d6 mut thira, chiu tai trong phan b déu : g1

gl
VIR AN

ANN\\G

+Trong lugng ban than ban:
DC =W.= g, = hy3, X Ygrer = 0.2 X 24 = 4.8 KN/m? = 4.8 x10° N/mm’.
2500

G
+ Momen tai goi: Mo = gl_zT =4, 8x10'3.2T =3750(N.mm)

* Giai doan hai : Sau khi néi ban, ban dugc néi bang méi ndi uét, dé truc tiép véi ddm ngang. Dé tinh
ndi luc & giai doan nay, phai tinh tai trong tac dung Ién ban:

1.Xac dinh chiéu rong ban canh hitu hiéu:

* Téng chiéu dai mot dam la 42m , dé hai dau dam mdi bén 0.3m dé ké 1én g&i. Nhu vay chiéu dai tinh
toan cla nhip cau la: 41.4 m.

* D6 vGi ddm gita :

- Bé rong ban canh hu hiéu c6 thé 1y gi tri nhd nhat cla:

+ 1/4 chiéu dai nhip =41400/4 =10350 mm

+ 12 1an do day trung binh clia ban cong vai s6 16n nhat clia bé day ban bung dam hoac 1/2 bé rong
ban canh trén clia dam chinh:

2000/2
=12x200 +max o,  =3400 mm
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+ Khoang cach gilta cac dam ké nhau = 2500 mm.

* DOi vi dam bién :

- Bé rong canh dam hitu hiéu co thé 1ay duoc bang bé rong hitu hiéu clia dam ké trong (=2500/2 =
1250) cong tri s6 nhd nhat ca :

+ 1/8 chiéu dai nhip hitu hiéu = 41400/8 = 5175 mm

+ 6 lan trung binh chiéu day clia ban cong s6 16n hon gita 1/2 d6 day ban bung hoac 1/4 bé rong ban
canh trén clia dam chinh :

200/2
=6 x200 + max  ,500;4 = 1700 mm

+Bé rong phan hang = 1250 mm — b, = 1250 + 1250 = 2500 mm.

K&t luan bé rong canh hitu hién:

Dam gitta ( b)) 2500 mm
Dam bién (b,) 2500 mm

2-Xac dinh tinh tai cho 1 mm chiéu réng cta ban.

1 -Trong luong ban méat cau :
Wg=H,x 7, =200 x 2.4x10 =480 x10° N/mm?

2- Trong lugng ban muit thera: W,=Wi

3- Trong luong I6p pha:

-L&p ph( mét cau :
+ Bétong Asphalt day 5¢m trong,luong riéng 1a 22,5 KN/m”.
+ Bétong bao vé day 3cm trong,luong riéng 1a 24 KN/m®,
+ L&p phong nudc Raccon#7(khong tinh)
+ Ldp tao phang day 3 cm,trong Iuong riéng 1a 24 KN/m?.

B& 2 ,
Tén I6p ‘?n?)""y TL rieng (KN/m®) | Knhéi Iugng (KN/m?)
BT Asfalt 0,05 225 112
BT bao vé 0,03 24 072
L&p tao phang 0,03 24 0,72

—> Tinh tai ri déu clia I6p phd tinh cho 1mm cau la:
Wy, =112+0,72+0,72 = 2,56 KN/m’
4- Trong luong lan can :
P,=(( 865x180+(500-180)x75+50x255+535x50/2+(500-230)x255/2))x2.4x10°
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=240250 x 2.4 x 10°=576600x10°=5.766N/mm

71‘1 8%

CAu tao lan can
3- Tinh néi luc ban mat cau:
1- Néi luc do tinh tai:

( N6i lyc tinh cho dai ban ngang c6 chiéu rong la 1 mm)

1.1. N6i lue do lan can:

- Tai trong lan can coi nhu mét lyc tap trung c6 gia tri P, =5.766N /mm dat tai trong tdm cla lan can

- Xép tai len dah dé tim tung do dah tuong (ng .
- Tra bang vdi:
L, =1250-150 =1100mm

Pb=5.766 N/mm

|

150 | 1100 | |
7 7 |

v \l\/

2 P

200 300 400

1250 2500 L 2500 4:

Ry =P, X (tung d6 dah) = P,(1+1.27L,/S)
=5.766x(1+1.127x1100/2500)
=8.62 N/mm
M, = P, X (tung d6 dah)x L,
=P,(-1xL,)
=5.766x(-1x1100)
= - 6342.6 N.mm/mm
M, =P, x (tung d6 dah)x L,
=P,(-0.4920xL,)
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=5.766x(-0.492x1100)
=-3120.5 N.mm/mm
M,y =P, X (tung d6 dah)x L,
=P,(0.27xL,)
=5.766x(0.27x1100)
=1712.5 N.mm/mm

1.2. Néi luc do lop phd : Wy,
Sodo :

W,, = 256x10°(N / mm?)

Diing bang tra véi :
L,=1250-500 = 750 mm

500 -
Wdw }
¢¢Wgy¢¢¢¢¢¢¢¢¢¢¢¢j
200 300 400

41250 4 2500 k 2500 .

Raoo = Wou[(1+ 0-635*% )" L,+0.3928*S |

= 256x10” * [(1+0.635*750/2500)*750+0.3928*2500]
=4.8 N'mm
Mygo = Wpy*(-0.5) * L2
= 256x107°x(-0.5)x750°
=-720 N.mm/mm
Mg, = Wpa[(-0.246)x L +(0.0772)x S?)
= 256x10°x[(-0.246)x750%+(0.0772)x2500]
= 880.9 N.mm/mm
Mage = WpX[(0.135)x L2 +(-0.1071)x S%)
= 256x10°x[(0.135)x750 * +(-0.1071)x2500* ]
=-1519.2 N mm/mm

2- Néi lure do hoat téi :
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Noi lyc tinh cho dai ban trong( nam gitta 2 suon dam )
2.1 Mbémen durang I6n nhét do hoat tai banh xe:

+ Vi cac nhip bang nhau ('S = 2500) mémen duang I6n nhat gan dung tai diém 204
(0.4 x S clia nhip b-c)
+ Chiéu rong cla dai ban khi tinh M* [a:
S, =660 + 0.55S
= 660+0.55x2500
= 2035 mm
+ Chat tai mot lan xe

= hésolan xe: m=1.2

2.1.1  Trudng hop khi xép 1 lan xe :

1800
W=72.5 KN W
T W T DAH M204
200 204 300 YM 400 M 500 600
’ 302
Yo04

Ry = My, + v, )W/ S,,* =1.2%(0.51-0.0387)*72.5*10%/2035 = 19.68 N.mm
Trong do: y,", y,’ la tung d6 d.a.h Ry, dudi luc thir nhat va luc thir 2
Tra dah R200 ¢6 : y,"=0.51 , y,’ =-0.0387
Tra dah M204 c6: y,=0.204 , y,=-0.0155
*Myg, = m Xy, +y,")*S*W/ S,
=1.2x(0.204 - 0.0155)x2500x72.5 x10%/2035 = 19751.3 N.mm/mm
2.1.2 Trudng hap khi xép 2 lan xe: Chat tai 2 1an xe = hé s6 lan xe m=1

, 1800 L 3250 , 1800 L
1 1 1 1

W725KN w w w

t ‘W DAH M204
Y204
Tra dah R200 CO y204 0 51 y301 - 0 0387 y404 - 0 021 y501 = - 0.0031
Tra dah M204 ¢6 : y,,, = 0.204, y,, =-0.0155, y,,, =0.0086, Y5, =-0.0012
* Ropo= M *(Yoout Yaor + Yaoa* Ysor) “ W/ Sy’
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=1%(0.51 - 0.0387 +0.0214 - 0.0031)*72.5*10%2035= 17.44 N.mm
Mags = M *(Vaos * Yaoz + Yaoa+ Yso1) *S* W/ Sy
= 1*(0.204 — 0.0155 +0.0086-0.0012)*2500*72.5 *10°/2035 = 17448.1 N.mm/mm
S0 sénh 2 trudng hap: M, =max(M,o, 1 1:Mos 1 2) = My, =19751L.3Nmm/ mm

*

= Vay két qua Iay 1 1an xe.

2.2 Mémen &m I6n nhét do hoat tai bénh xe.

+Thong thudng mémen am I6n nhét dat tai g6i C ( diém 300)
+ Chiéu rong dai ban khi tihh momen am 1a S,
S,=1220 + 0.25S = 1220+0.25x2500 = 1845 mm
+ Chat tai mot lan xe bat loi hon = hé s6 lan xe m=1.2
2.2.1 Truong hap khi xép 1 lan xe ( dah M300 ¢d tung do I6n nhét tai 206)

1800

W=72.5 KN W
M@WM@WM T T DAH M300

200 206 300 M 400 M 500 600
Yo06 Y304

Tra dah R200 €0 : Y45 = 0.2971, Yy, = - 0.0761

Tra dah M300 ¢6 : y,s = - 0.1029 , y,,, =-0.0761

* Rygo= M *(Yaoos + Yaos )*W/ Sy =1.2%(0.2971-0.0761)*72.5*10%/1845=10.42 N

* Magy = M.(Yaps + Yag3 )-S- W/ S,y = -1.2x(0.1029+0.0761)x2500x72.5x10%/1845=-21101.6 N.mm
2.2.2 Truong hap khi xép 2 lan xe ( dah M300 ¢6 tung dd I6n nhét tai 206)

Chat tai 2 1an xe = hé s6 lan xe m=1

, 1800 , 1200 , 1800 ,
1 1 1 1

W=72.5KN W W W
M@WM@WM T T T DAH M300

‘ ‘ ‘ =TI
200 /26 300 g\ ywia00 i s 600
Y06 Y304 1309 M

Ya07

Tradah R200 €6 : Y= 0.2971, Yy, =-0.0761, Yy =-0.0309, y,s= 0.0201
Tra dah M300 €6 : Y, =-0.1029, y,05=-0.0761 , y,4=-0.0309, y,s= 0.0201

* Rypo= M *(Yoos+ Yaos *+ Yaoo* Yaor) * W/ Sy’
=1%(0.2971 - 0.0761 - 0.0309 + 0.0201)*72.5*10%2035= 7.5 N.mm
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*

Mago = M *( Yaos  Yaoa * Yaoo* Yaor) *S* W/ Sy
= 1%(- 0.1029- 0.0789- 0.0309+ 0.0201)*25*72.5*10%2035
=-17154.17 N.mm/mm

S0 sénh 2 truong hap: My, |, = Max(Mygo 1 1 Mage 1L 2) = My . =—21101.6Nmm/mm
= Vay két qua Iy 1 1an xe

2.3 Mbémen ban hanq tai tiét dién 200:

*Mémen dm do hoat tdi trén ban hang: So do
500 300

o
'W‘ | | : : DAH M200

> 200 300 400 500 600

A

S/2

- Tai trong: Tai trong lay nhu ddi véi tinh dai ban phia trong, vi tri banh xe ngoai dat cach mép ga chan
banh 300mm hay 310mm tinh tir tim dam chu.

Chiéu rong lam viéc clia di ban :
S, = 1140+0.833 *X
Chi tinh mémen am ciia ban hang néu: X = (L - Bc - 300) > 0
Thay s6: X = (1250 — 500 — 300) =450 mm
=> S, ’= 1140 + 0.833*450 = 1514.85mm
Do dé phai tinh mémen am do hoat tai:
M,g0= - m*y, *W*(L — B¢ - 300)/ S,,° )
=-1.2*0.2*72.5*10**450/1514.85 = - 5168.8 Nmm
* Phan lec do hoat tdi trén ban hdng: So do
1800

—|
W W me AT T
RIRRRRRELE: ST ~ DAH R200
m% 2001 ||| 204 ' 300 400 500 600
Y
4

R200  =m(y;, +y, ) (W/ Sy/)
= 1.2%(1.127+0.3996)* 72.5*10%/1514.85 = 87.67 N
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3- T6 hop tai trong :

Cong thire t6ng quat do hiéu Ung tai trong gay ra :
R, = 77-274 Q.

3.1 Theo TTGHCD1:
M, =0.95"y p1* M e, * 7p2* Myt 1.75*(1+IM)*My]

QU =0.957 5" Qe + 7 10" Quast1.75(14IM)* Q]

Trong do:
Mys » Qus @ momen va lyc cat do trong lwong ban mét cau
Mwo, Quo l& mdmen va luc cét do trong lrong ban hing
Mpb, Qpp 18 mémen va lyc cét do trong lrong lan can
Muwow, Quow [& mdmen va luc cét do trong lrong 16p pha
My, Quw 12 mémen va luc cét do hoat tai banh xe
(1+IM) 14 hé s6 xung kich = 1.25
v p1 1a hé 86 vuot tai cho noi luc do tinh tai khong ké lop phu
v p2 12 hé 6 vurot tai cho ni huc do tinh tai do 16p phit
Chay:
+ Néu néi luc do tinh tai vahoat tai cung dau thi : y o3 = 1.25, y p2 = 1.5
+ Néu néi hec do tinh tai va hoat tai trai dau thi : y p1 = 0.9, v p2 = 0.65
Thay s6:
* Qq00 =0.95%(8.62+1.5%4.8+1.75*1.25*87.67) = 197.22N/mm
* Mémen am tai g6i 200:
M300=0.95*(1.25* (-6342.6)+1.5*(-720)+1.75*1.25*(-5168.8))
=-19299.25 N.mm/mm

* Mémen duong tai vi tri 204:

Do trong luong ban than clia ban hang va trong lugng lan can gay ra mémen am lam gidm hiéu (ng
bét Igi clia moémen duang tai vi tri 204 nén |4y véi hé s6 0.9
M04=0.95*(0.9* (-3120.5) +1.5*880.9+1.75*1.25*19751.3)
= 38595.35 N.mm/mm

* Mbémen am tai vi tri 300:

Do trong Iugng clia ban hang, lan can gay ra mémen duong lam gidm hiéu (ng bét lgi cia mémen am
tai vi tri 300 nén 1y véi hé s6 0.9
M300=0.95%(0.9* 1712.5 +1.5*(-1519.2) +1.75*1.25%(-21101.6))
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=-43983 N.mm/mm

3.2 Theo TTGHSD1:
n=1, y, =1(catnhtaivahoattai), IM = 25%.

Myp, =-6342.6 — 720 +1.25x (- 5168.8) = -13523.6 Nmm/mm.
My, = - 3120.5 + 880.9 +1.25x19751.3 = 22449.5 N mm/mm
My, = 1712.5 — 1519.2 - 1.25x21101.6 = -26183.7 N mm/mm

Bang téng hap noi luc

, TTGH CD1 TTGH SD1
Tiét dien
M(KN.m/m) M(KN.m/m)
200 -19.299 13523
204 38.595 22.449
300 -43.983 -26.183

4- Tinh cét thép va kiém tra:

* Noi luc dua vé tinh cho 1mm:;
- Cuong do vatlieu: - Bé tong: f', = 50Mpa
- C6t thép: f, = 400Mpa

- Dung cdt thép phu epdcxy cho ban mat cau va lan can.

Chiéu cao ¢c6 hiéu qua ciia ban bétong khi uén duong va am khac nhau vi cac 16p bao vé trén va dudi

khac nhau.

Hb
>
+

&
25

r
il

Chiéu day ban H, = 200 mm, I6p bdo v& = 15 mm = h, = 200-15 = 185 mm
Gia thiét dung : D, = 16mm, A, = 200mm?
Sa bd chon :

ddwong = 200 — 15 - 25 — 16/2 = 152 mm

dam =200 - 40 - 16/2 = 152 mm
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4.1. So bo chon dién tich cot thép:

As ~ BI;A(;Jd v6i Mu la mémen theo TTGHCD 1, d 1a chiéu cao cohiéu (dguong NOAC dy)
+ Kiém tra d.kién ham luong c6t thép tdi da ( yéu cau do déo ¢ <0.42d hoic a <0.4203,d)
a= At >0.03 fe véi b =1mm
0.85f'.b ,

Theo Diéu 5.7.2.2, By = 0.85-0.05*(2/7) = 0.836 =>a <0.35d

f
Vay, a= S0 0354
0.85f"_b
+ Luong cbt thép téi thiéu:
As f'
=—2>0.03—¢
" bd f

y
Vi cac tinh chat cua vat lisu d6 chon, dién tich ¢t thép nho nhét cua thép trén 1 don vi chiu rong
0.03*f ', *b*d x5 0*]*
ban: min  Ag= e = O =0.00375d (mmim)
+ Khoang cach 16n nhat cuia cot thép chi ciia ban bang 1.5 1an chiéu day ban hodc 450mm. Véi chiéu
=1.5*200 = 300mm.

day ban 200mm: s

4.1.1. Cét thép chiu mémen dwong:
Mu = 38.595 kKN.m/m; d, = 152 mm

Thir chon: As ~ Mu
330d

=38595.35/(330* 152)=0.77 mm*/mm=7.7cm?/1m

minAs =0.00375*d = 0.00375%152=0.57 mm?#mm => Pat yéu cau.
Theo phu luc B, Bang 4, thir chon 56 =16 ;a= 200 cho As =1 mm*%mm =10 cm%1m

A, 1*400
a= = =Y.4 mm
0.85f'_b  0.85*50*1

*Kiém tra do déo dai:
a < 0.35d, = 0.35*(152) = 53.2 mm => Pat yéu ciu.
* Kiém tra cuong do mdmen:
M men uén danh dinh:
Mn=A*T *(d - a/2 ) = 1*400*(152-9.4/2) = 58920 Nmm/mm
= 58.92 KN.m/m > 38.595 KN.m/m => Dat y&u ciu.
M6 men khang uén:

M=®M,=0.9"58.92 =53.028 KNm/m
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Vidy: d@oi véi cot thép ngang phia dudi chiu mdmen duwrong, ding 56=16; a= 200mm
4.1.2 Cot thép chiu mémen ém:
M, = 43.983 kNm/m; d = 152 mm.

Thit chon A, = As ~ U
330d

=43983/(330*152) = 0.87 mm?/mm

Min A, = 0.00375*d" = 0.00375*152 =0.57 mm*mm
Theo bang B4, thir diing 56=16; a= 200mm, cho A, = 10cm?/1m

f * .
a= Al __ 17400 =9.4 mm < 0.35*152 = 53.2mm => Pat yéu cau
0.85f'.b 0.85*50*1

* Kiém tra cuong do moémen:
Mn=A.*f*(d - a/2 )=1"400%(152-9.4/2) = 58920 N.mm/mm
=58.92 KN.m/m >43.983 KNm/m => Thoa man y&u cau.
Vidy: doi véi cot thép ngang phia trén chiu mdmen &m, ding 56 =16; a= 200mm
4.1.3 Cot thép phdn bo:

Cot thép phu theo chiéu doc duoc dat dudi ddy ban dé phan b tai trong banh xe doc cau dén cét

thép chiu hrc theo phuong ngang. Dién tich yéu cau tinh theo phan tram cét thép chinh chiu
moémen duong. Déi véi cbt thép chinh dat vudng goc vai hudng xe chay (Biéu 9.7.3.2):

S4 phan tram = 3840

Jse
Trong do, S, la chiéu dai c6 higu ciia nhip. DJi véi dam T toan khdi, S, 1a khoang cach gitra 2
mat vach, tac la S, = 2500 — 200 = 2300mm, v&:

S6 phan tram = 3840 _ 80.79%, ta lay 67%.

2300
Bé tri A, = 0.67 *(dwong A,) = 0.67*1= 0.67 mm?mm
Béi véi cot thép doc bén dudi, ding 60=12;a=170 mm, A; = 0.67 mm*mm=6.7 cm?/1m

<67%

4.1.4 Cot thép chéng co ngdt vanhiét do:

Luong ¢t thép t6i thieu cho mdi phuong (5.10.8.2):

AQ
A 2075-%

y

Trong do, A, la dién tich tiét dién nguyén. Trén chiéu day toan phan 200mm:

A
A > O.75f—g =0.75*200/400=0.375 mm?/mm

y
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Cét thép chinh va phu déu duoc chon 16n hon gié tri ndy, tuy nhién déi véi ban day > 150mm cét
thép chdng co ng6t va nhiét d6 phai dwoc bd tri déu nhau trén ca 2 mat. Khoang cach 16n nhat cua
cbt thép ndy la 3 Ian chidu day ban hodc 450mm.

Béi voi ot thép doc bén trén ding 66=12;a=170mm, As = 0.67 mm’/mm=6.7 cm?/1m.

4.2. Kiém tra cudng do theo momen:

+ Theo mémen duong :
Mn =®As f(d, —a/2) =0.9 x 1 x 400 x(152 - 9.4/2)
=53028 Nmm/mm
= Mn 2 M, = 38595 Nmm/mm ( dat)
+ Theo mémen am:
Mn = 0.9 x1x 400 x (152 — 9.4/2) =53028 N mm/mm
= Mn 2 M, = 43983 Nmm/mm ( dat)
4.3. Kiém tra nit — Tong quét:
Theo diéu (5.7.3.4):

fof -—% _<06f
(dCA)m y

Trong do: f, latai trong str dung
f, laung suat kéo cho phép
Modun dan hoi E, cua cbt thép 1a 200000MPa

Mo dun dan héi cua bé téng E, dugc cho:
E, =0.043,"°/f, Trong do:
7. laty trong cua bétdng, y, =2400 kg/m’
f'. =50MPa
Thay sé: E, = 0.043*2400"°+/50 = 35749.5Mpa

Va n=Eg/E; =200000/35749.5=5.59 , Chon: n=6
Trong do
+Z:thdng s6 bao vé nirt = 23000 N/mm
+d, khoang cach tir thd chiu kéo xa nhat dén tim thanh gan nhat < 50 mm
+A : Dién tich c6 hiéu clia bé tong chiu kéo c6 trong tam trung trong tam cot thép
A=y*S ,V6i S : budc thép
+ DE tinh u.s kéo f trong c6t thép ta tinh momen trong trang thai GHSD 1a M véi 7 =1
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= M= My + My + 1.25 M, + M, ( theo TTSD1)

-Cachess /1,72 =1
a. Theo mémen duong :

1
A S ESSSSSSSSN]

hf

L Pb=1mm
Tagiathiétx <d,d,=33mm,d =48 mm, d =152 mm, h, = 185
Taco:
0,5bx*=nAg(d - x)+nAg(d-x)
— 05bx=6.1.(48-x)+6.1.(152-x)
= 0,5 bx?*=288-6x + 912 — 6x = 1200-12x
< 0.5x% =1200-12x
Giai phuong trinh ta c6 : x = 38.44< d'= 48
Taco:
ler = bX¥/3 + nAg (d = x)? + nAg(d - x)?
lor = 38.44%3 + 6.1.(48 — 38.44)? + 6.1.(152- 38.44)°
ler = 96857 mm*

Vay ta co : (ing suat kéo

fs = n.M.y = GX@ x(152-38.44) = 157.92 N/mm?
I 96857
— Ung Suét kéo cho phép:

f,, = 23000/[33*(2*33*200)]" = 303.4 N/mm?
Kétluan: f< f,=0.6f = 182 Nimm® = dat

b. Theo mbémen ém :

Do s6 hiéu clia Ag va A’ sau khi tinh toan va chon c6t thép c6 s6 hiéu 1a nhu nhau :
A =Al=1mm’mm , 5616;a=200mm
Néntaco: I =96857 mm*

f. = 157.92 N/mm?

f,= 303.4 N/mm?
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4.4. B6 tri c6t thép ban:
+ C6t thép chiu mémen + 1a : 1.0 mm%mm = 10 cm?1m
chon cét thép 5®16, a = 200

+ C6t thép chiu mémen - 1a : 1.0 mm%mm = 10 cm?1m
chon cot thép 5d16, a = 200

al”

@12;a=17o ®1G;a=200
# 200 ¥
H Y 2 e e e Y o a2 o |
F—A8—+
N
%
@12;a=170 q>16;a=2oo
o v e v v e e >

Bé tri cot thép ban mdt cau
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KHOA CAU PUONG Phén 2: Thiét ké ky thuét

CHUONG II : TINH TOAN DAM CHU

I- TINH NOI LUC :
1. Tinh tai cho 1 dam:
1.1 Tinh téi giai doan 1 ( g,)

1 200 1

T

220

Mat cat MC105 ( Chura néi bén)

9:= [(S-b,)XH, + Hxb, + 0.1x0.15]x e
g,= [(2-0.22)x0.2 + 2.2x0.22 + 0.1x0.15]x 2.4
g:= 20.52 kN/m

1. 2. Tinh tai giai doan 2 ( g,)

1. Trong luong méi n6i ban :

0.y =b, xhyx Ve =0.5°0.2*24 = 2.4 Kn/m.
2. Do dam ngang :

Qun =(SD.,)"(hy- ) *b,* 7 /1
=(2.5-0.22)*(1.6-0.2)*0.2*24/8.2=1.8 Kn/m
Vi b, =200mm, I=L-2 Al =42000-2x300=41400mm
|, :khodng cach cac dam ngang : chon 6 dam ngang /nhip = |, =1/5=8.2m
3. Docotlancan:
i =P X2/n =5.76*2/5=2.3 Kn/m
4. Do Iép phU :
- L6p ph mat cau:
+ Bétong Asphalt day 5cm, trong luong riéng 1a 22,5 KN/m®,
+ Bétong bao vé day 3cm, trong lugng riéng 1a 24 KN/m”,

+ LGp phong nudc Raccon#7 (khong tinh)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+ Ldp tao phang day 3 cm, trong lugng riéng 1a 24 KN/m®.

Bé day . )
Tén 16p m) TL riéng (KN/m®) | Khéi lugng (KN/m?)
m
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
L&p tao phang 0,03 24 0,72

=> Tinh t4i rdi déu clia I6p phd tinh cho 1mm cau la: g,, =112+0,72+0,72 = 2,56(KN/m)
kihiu: gy, =9 * 9gn + 9 =2.4+1.8+2.3=6.5 Kn/m
Uz = 9, =2.96 Kn/m
=> Tinh tai giai doan 2: g, = gy, * g, = 9.06 Kn/m

2. Vé dah momen va luc cat :

§ L=41.4m §
T x \ 7
|
ﬁ% 101 102 103 104 105 ”7%‘

3.Néi luc do tinh tai (khéng hé sd):

Cong thire: Noi Luc =g*w ,véi g |a tinh tai phan bé déu ,w 1a tong dién tich d.a.h

Lap bang nai luc tinh tai (khdng hé so):

Mat Tinh tai Mémen Luc cat

@ G TG G, | W, | W, M, Mo |w |w | w V, Ve | Vi
100 | 2052 | 65 | 256 | 000 | 000 | 000 | 000 | 000 | 207 | 207 | 424.76 | 13455 | 52.99
101 | 2052 | 65 | 2.56 | 77.13 | 1582.7 | 501.34 | 197.45 | 02 | 16.76 | 16.56 | 339.81 | 107.64 | 42.39
102 | 2052 | 65 | 2.56 | 1371 | 28133 | 891.15 | 350.97 | 0.83 | 13.25 | 12.42 | 254.86 | 80.73 | 31.79
103 | 2052 | 65 | 2.56 | 179.96 | 3692.7 | 1169.74 | 460.69 | 1.86 | 10.14 | 8.28 | 169.90 | 53.82 | 21.19
104 | 2052 | 6.5 | 2.56 | 20567 | 42203 | 1336.85 | 52651 | 3.31 | 745 | 414 | 84.95 | 2691 | 106
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

‘ 105 ‘ 20.52 ‘ 6.5 ‘ 2.56 ‘ 214.24 ‘ 4396.2 ‘ 1392.56 ‘ 548.45 ‘ 517 ‘ 517 ‘ 0.00 ‘ 0.00 ‘ 0.00 | 0.00 ‘
ILTINH HE SO PHAN PHOI MOMEN VA LUC CAT :
1.Tinh dic trung hinh hoc tiét dién dam chd :
Tiét dién tinh toan ( hinh bén )

1 250 1
B °
1 N
1 =41400/ 4 =10350mm ; 10F k257
b=min 12%t +b, =12*(200 -15) +220 = 2440mm iR
S = 2500mm N
B
= Chon b=2500 mm %&)
— Péf)*ygk
h= H,-15 = 2200-15 = 2185 mm
_ * * _ * *
_(b=b)*t, +b,*h, _ (2500-220)*185+200*100 o,

f (b—b,) - (2500 — 220)

(b,—b,)*h + (b —bw)*h, = (650—220)* 250+ (650 — 220)* 22
hs = 2 - 2_ —350mm
(b—b,) (650—220)

Agz(bibw)*hf Jrh*bwJr(bl*bw)*hd

=(2500-220)*194+2185*220+(650-220)*350 = 1056020 mm? .

S: =((b—b,)*h; *(h__) b* (b - b)*(h)

2 2

=(2500-220)194*(2185-194/2)+220* 222" +650.220)* 229" 21472003910 mm?®
Y, =24 — 1394 mm, Y, =h-Y, =791 mm,ezY, - 2=791. (200719

A, > >

= 698.5 (mm)

(h,)’ h3 hy?
= (b-b, ' ==+ (0 =b,)h (y, - )+b 5 B0y - ) + (b, b)( D b)(yd——)
3 3

=(2500-220)" T +(2500-220)"194*(791-194 [2)? +220* 212>+

3
+220x2185x(1394-¥) +(650-220) 3;32 +(650-220)(1394- %))
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

= 3.832691x10* mm*

2.Tinh hé sé phan phdi mémen :

12.5 M
L L

7 7

v T L L L Lo

L S=2.5M L
4 4

DAM TRONG

2.1.Tinh hé s6 phén ph6i mbémen cho dam trong :

a.Truong hogp 11an xe :
Kg 0.1

S S
mg;; = 0.06+(——)**(F)**(—%
Ju (4300) (L) (Ltj

Trong do: - S : khoadng cach gita 2 dam chl =2500 mm
-L : chiéu dai tinh toan cla nhip =41400 mm
-t : chiéu day tinh toan clia ban mat cau=185 mm.

E
2 - _
Ky=n(l, +Ae;) , n=="=1
d

- E, :Mddun dan héi cla vat liéu lam dam.
- E, :M6dun dan héi clia vat liéu lam ban mat cau.
-1,:Momen quén tinh cla dam khong lién hop
-e, tkhodng cach gita trong tam dam va trong tam ban mét cau.
-A,Dién tich dam chd.

Thay vao :

K, =1x(3.832691x10"" +698.5% x 1056020) = 4.94497 x10**
= mg;, =0.489
b.Trudng hgp >2 lan xe :

mg ' =0.075+ (i)o'6 (§

02,KG 01 _
—)>* =0.695
2900 L) (Lts)

S

2.2.Tinh hé sd phan phdi mémen cho dam nqoai:

a.Truong hap xép 1 lan xe:

, +-1000—+ +600 1 1800 |
(tinh theo phuong phép don béy) % 256 l l ﬁQ

Ta tinh dugc : y, =0.56 1500+ 750 +— 1100 —— 1400 —+
*mgy =m, *y,/2 =1.2*0.56/2 PaN PaN
+ 12501 2500 )
=0.336 DAH AP LUC
Y3 DAN.AESOAI
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

V6i m, =12
*mg % =w, = (y,+y,)*L,, /2= (1.3+0.9)*1/2
=11
b.Trudng hop xép> 2 lan xe :

d
* mgVE=e*mg™ . V6ie=077+—— >1
Owm Owm 2800

750

V6id,=650 ,suyra:e=0.77+ 2800 1.03
* mgy =1.03*0.695 = 0.71
Ta c6 bang téng hop nhu sau :
Xép tai Dam trong Dam ngoai
11an xe 0.489 0.336
2 lan xe 0.695 0.671

Két luén : Hé s6 phan ph6i mémen khéng ché I&y : mg - = 0.71

3. Hé so phan phai luc cat :

3.1.Tinh hé s6 phan phdi luc cat cho dam trong :

a.Trudng hap x€p 1 1an xe :

S
7600

b.Trudng hap xép 2 lan xe :

* mgy =0.36+——— = 0.36+ 2500/7600 = 0.68

> (—>_)2=0.2+2500/3600-(2500/10700)*2 = 0.84

3600 10700

3.2.Tinh hé s6 phan phdi luc cat cho ddm ngoai :

*

mg\'>/|I =0.2+

a.Truong hap xép 11an xe (theo phurong phép don bay ):

* mgy =0.336

1000 —+ +600 + 1800
. %NT beo =

lﬁQ 1.1

b.Trugng hop xép >2 lan xe : 4500+ 750 +— 1100 —— 1400 —+
* rng\l>/IE =e*mg\l>/ll ’ N\ YAN

+—1250 2500}

PAH AP LUC
vGie=0.6 + 750 =0.85 Y3 DAM NGOAI
3000 Yo Y4
* mg\“,”E =0.85*0.84 =0.714 1
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

Ta ¢6 béng t6nq hop nhu sau :

Xeép tai Dam trong Dam ngoai
11an xe 0.68 0.336
Két luén : Hé s6 phan 2 lan xe 0.84 0.714 phdi luc cat khdng ché

ly: mgy =0.84

So sanh : chon hé s§ phan ph6i mémen va luc cat nhu sau

Ml
Mg m

0.71

M
mgy

0.84

4. Néi luc do hoat tai (khong co hé

s0):

4.1. Tai MC G6i-100 (x,=0.00 m)

a. Noi lue do mémen : M 5=0. L]g:ﬁTmKN .
b. Noi luc do e cét -V 15 1126 T KN qy=9.3KN/m g 5 3KN/m
Tinh duac:
yi=1 ﬂﬁ% 161 1(;2 1(;3 1(;4 155 7
41.4-1.2 L=41.4m
y2=W:0.971 D.a.h V100
@
y,= 44743 696
41.4 Y1YoVY3 Vg4
= 41.4-8.6 0792
41.4
W, =1/2*41.4 = 20.7
= V=145%(y,+y,) +35" y, = 145%(1+0.896)+35*0.792 = 302.64 kN
Vi=110( y,+y,) =110%(140.971) = 216.81 kN
Vi, =9.3* W=9.320.7 =192.51 kN
Vg =3 W =3"20.7 = 62.1 kN
Suyra: Vg = Vig+ Vi + Vy, =557.25 kN
4.2.Tai mat cat: 101 (x, =4.14 m)
1 1632?%»«
3 1450145 'zi?(r:rl] Cql qno !!_70
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

a.NGi_lure do Luc cét V., :

Tinh duac:

_41.4-4.14
41.4

_414-414-12
414

_414-414-43
41.4

_414-4.14-8.6
41.4

W, =1/2%(41.4 - 4.14)°0.9 = 16.767
= Vo=1454(y,+ y,) +35%,= 270.14 kN
Vi =110y, +y,) =194.81 kN

=0.900

Y

=0.871

Y,

=0.796

Y3

=0.692

Y4

Vi =9.3* W =9.3*16.767 =155.933 kN —1.2m
110] [170KN
Vi =3 * W = 3*16.767 = 50.301 kN N 4.3 4.3m q q
“H——1451145 [35KN L ng
Suy ra: Vi =Vg+ Vi + Vy, =476.374 kN
b. Néi luc do Mémen : M | ; ; ; | | |
) . ﬂ% 101 102 103 104 105 Y
Tinh duac: 1=41.4m
(41.4—-4.14)x4.14
= =3.726m q.
414 g b.a.n Mo
= (414-1.2-4.14)x4.14 —3.606m \
41.4 Yy
_ _ X1=4'M y] y2 y3 y4
= (41.4-4.3-4.14)x4.14 —39296m
41.4
= (41.4-8.6-4.14)x4.14 2866
41.4
W, =1/2*41.4*3.726=77.12 m*?
= Mz=145 (y,*+y,) +35y,=1118.5 kN.m
Mp,=110 (y, +y,) = 806.52 kN.m
My =9.3* W=717.21 kN.m
My, =3 * W =231.36 kN.m
Suy ra : Myy; = Mg+ My, + My, = 2067.07 kN.m
—1.2
110 nt;nKN
4.3 4.3m ~ !lq71
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

4.3.Tai mat cit: M102 (x,=8.28 m)
a.Noi lue do luc cét :

Tinh duac:

_414-8.28
41.4

_41.4-828-12
41.4

_41.4-8.28-43
41.4

_41.4-8.28-8.6
41.4

W =1/2*(41.4-8.28)*0.8 = 13.248

= Vo= 145(y,+ y,) +35y, = 237.64 kN
Vi m110(y,+ y,) = 172.81 kN
Vi =9.3* W = 1232 kN
Vy=3" W =39.74 kN

Suy 18 : Vg, = Vi + Vi *+ Vi, = 400.6 kN

= 0.800

Y

= 0.771

Y>

= 0.696

Y3

= 0.592

Y4

b. Néi luc do Mémen :

T inh dugc:

_(41.4-8.28)x8.28
41.4

_(41.4-1.2-8.28)x8.28
41.4

_(41.4-4.3-8.28)x8.28
41.4

_(41.4-8.6-8.28)x8.28
41.4

W =1/2*41.4%6.624 = 137.11

= My=145(y,+ y,) +35 y, =1967.9 kN.m
My, =110( v+ y,) =1430.88 kN.m
My, =9.3x W = 1257.12 kN.m
My, =3* W =411.33 kN.m

=6.624

1

=6.384

2

=5.764

3

=4.904

4

¢ 145,145

—l.2m
110] [110KN

4.3m

35 KN

g

101 102 103 104 105

=414 m

bD.a.h M102

i

NE

_ (XX
=0 Yo V3

Ya
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Suy ra: Myy = Mg+ My + My, = 3636.35 kN.m
4.4. Tai mat cat : M103 (x,=12.42 m)
a. Noi lue do lurc cat :

_—l.2m
Tinh dugc: L9, ok q g
145] 145 |35 KN L ng
. 41.4-12.42 0.7 V %
41.4 1
_ _ ﬁ%% 1(;1 1(;2 1(;3 1(;4 1(;5
y2=41.4 1.2-12.42 _ 0.671 ‘o
41.4 y
41.4-4.3-12.42 ol t D.a.h Vi3
Yy = =0.596 o
41.4
L-X
— — Yi=—7 YsVY Y
y4=41.4 j.l64 12.4220_ 490 =0 Ya2Ys Vg

W =1/2%(41.4-12.42)*0.7 = 10.143
= V= 145(y,+ y,) +35y, =205.14 kN
V=110 y,+ y,) =150.81 kN
Vi, =9.3* W = 94.33 kN
Vy, =3* W = 30.43 kN
Suy 18 : Vs = Vg + Vi *+ Vi =329.9 kN

b.Néi luc do Mémen :

. . _—l.2m
Tinh duac: " 110 1okN q .

_ * 145, 145 |35 KN L ng

= (41.4-12.42)x12.42 _8.694
41.4
_(414-1.2-12.42)x12.42 —8.334 ﬁﬁi 151 152 1(;3 154 1(;5

? 41.4 L=41.4m

_ 43— B.a.h M103
- (41.4-4.3-12.42)x12.42 7404 =

41.4
y,= (LI—_X).X YoVs Ya

_(41.4-8.6-12.42)x12.42
41.4

W=1/2*41.4*8.694 = 179.96

= My=145(y,+ ) +35y, = 2548.2 kN.m
My, =110( y;+ y,)= 1873.08 kN.m
My, =9.3* W = 1673.62 kKN.m
My, =3* W = 539.88 kN.m

=6.114

4
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phén 2: Thiét ké ky thuat

Suy ra : Myg; = Mg+ My + My, =4761.7 kN.m
4.5.Tai mat cit : M104 (x,=16.56 m)
a. Néi lue do luc cét :

Tinh duac:
v 41.4-16.56 _ 0.6
41.4

y,m 414-1.2-16.56 _ 0571
41.4

v, 414-4.3-16.56 _ 0.496
41.4

Vo= 414-86-16.56 _ 0.392
41.4

W =1/2*(41.4-16.56)*0.6 = 7.452
= Vo= 145(y,+ y,) +35y, =172.64 kN
Vi, =110(y,+ y,) =128.81 kN
Vi, =9.3* W = 69.3 kN
Vy, =3* W= 22.35 kN
Suy 18 : Vigy = Vi + Vi + Vi = 2643 KN

_—l.2m
b.NGi lue do Mémen : w9 11 10KN_ o
X4 q q

Tl’nh dU’GC: + 145,145 (35 KN L ng

-(414-1656)X1656 _ o o, EEEEEEEE.- }

41.4 ABG 101 102 103 104 105 7
_(414-12-1656)46.56 _ o =alam
2~ 414 =J B.a.h Mio4
@
41.4—4.3-16.56)x16.56 W
3 = ( 41 4 ) = 8216 y.|= 7(LI__X)'X YQ y3 y4
_(41.4-86-1656)x16.56 _ ¢ 4o
41.4

W=1/2*41.4*9.936 = 205.67
= My=145(y,+ y,) +35 y, = 2664.52 kN.m
My, =110( yy+ ¥,)= 2133.12 kN.m
My, =9.3* W = 1912.73 KN.m
My, =3* W = 617.01 kN.m
Suy ra : Mg, = Mg+ My + My, = 5194.26 kN.m

~ 174
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

4.6.Tai mat cat : M105 (x,=20.7 m)
a. Noi lue do luc cét :

Tinh duac:

_414-20.7 _
414

_41.4-12-20.7
41.4

_414-43-20.7
41.4

_414-8.6-20.7
41.4

W =1/2*(41.4-20.7)*0.5 = 5175
= Vg=145(y,+ y,) +35y, =140.14 kN
Vi=110( y,+y,) =106.81 kN
Viy=9.3* W=48.1 kN
Vi, =3* W=15.52 kN
Suy ra: Vi = Vig+ Vi + Vy, = 203.75 kN
b. Néi luc do Mémen :

0.5

\

=0.471

Y>

=0.396

Y3

=0.292

Y4

4.3

110 [110KN

Tinh duoc: V %6

_(414-20.7)x20.7
41.4

=10.35

1

_(41.4-1.2-20.7)x20.7
41.4

2

~9.75 AB6 101 102 103 104 105

=41.4m

_(414-43-207)x20.7 _

3

D.a.hM105

41.4

_(41.4-8.6-20.7)x20.7
41.4

W=1/2*41.4*10.35 = 214.24
= Mg=145(y,* ;) +35y, = 2901.5 kN.m
My, =110( y,+ y,)= 2211 kKN.m
My, =9.3* W = 1992.43 kN.m
My, =3* W = 642.72 kN.m
Suy ra : Mg = Mg+ My + My, =5536.65 kN.m
*, BANG TONG HGP NOI LUC DO HOAT TAI:

=6.05 Y,

4

DI
L-X).X

Y=

L

Yo V3

H-75

GVHD: THS BUI NGOC DUNG, THS PHAM VAN TOAN
SV:  BUI VIET DUNG - 100428

Trang:



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Mu=mg, & *(1.75"M,+1.75"1.25Myg) + mgy, *1.75"M,
Vu=mg,® *(1.75"V,+1.75*1.25V;) + mgy,*1.75*V,,
VGi: mg;=0.71

mg "' = 0.84
mgy, = 1.1
Noi Iuc Tai trong Céc tiét dien
100 101 102 103 104 105
Xe tai HL-93 0.000 1118.5 1967.9 2548.2 2664.52 2901.5
M(N.m) | € Taden 0.000 806.52 1430.88 | 1873.08 | 2133.12 2211
ti trong lan 0.000 717.21 125712 | 1673.62 | 1912.73 | 1992.43

tai trongnguai 0.000 231.36 411.33 539.88 617.01 642.72

Xe tai HL-93 302.64 | 270.14 237.64 205.14 172.64 140.14

akN) | X€ Taden 216.81 194.81 172.81 150.81 128.81 106.81
tai trong lan 192,51 | 155.933 123.2 94.33 69.3 48.1
tai trongnguai 62.1 50.301 39.74 30.43 22.35 15.52
Mu(kN.m) 0.000 | 3073.67 | 5410.17 | 7076.41 | 7702.64 | 8219.22
Qu(kN) 958.63 | 822.43 694.26 574.18 462.12 358.09

5. T hop néi luc theo cac TTGH:

5.1.TTGH cudong dé 1:

+T6 hop ndi lyc do mémen :

NL=1*Y "M,
=017 o MM+ 7 5 Mip + (1.75%1.25" My +1.75Myy)'mg, +1.75" My ‘Mg
=017 o (MitMa)* o Mp M,

+T6 hop ndi luc do Iuc cat :

NL=1*2  ,*V,
=017 o (Vo) 7 o1 Ve (1.75°1.25°V 41,75V, 'mg, +1.75"V ' mgy ]
=0y o (VitVa)t 7 o Vip V]

Trong do 7 = npmen, =1

¥, :N& s6 tinh t&i khong ké 16p phd =1.25
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

¥+, hé s0 tinh tai do I6p phi =1.5

mg:hé sé phan phdi ngang .
a.Tai mat cat L/2 (105):
M,os=1.25%(4396.2+1392.56)+1.5*548.45+8219.22 = 16277.84 (KN.m)
V,e=1.250 +1.5*0+ 358.09 = 358.09 (KN)
Tuong ty cho cAc tiét dién khac = Ta c6 bang sau.
Bang tng hap noi lyc theo TTGHCD1:

Mat cét Céc tiét dien
100 101 102 103 104 105
Mémen(KN.m) 0.000 0974.89 | 1047718 | 1384549 | 15438.46 | 16277.84
Luc cat(KN) 1737.25 1445.32 1161.43 885.61 617.84 358.09

5.2. TTGH strdung :
+T6 hop ndi luc do mémen :
NL=5* Y y M,

=17 [ MMyt Mip + (1.25"Mrp M,y ) 'mgy+My, 'mgy |

+T6 hop ndi luc do luc cat :
NL=p*S 7V,

=1 [ ViVt Vip+ (1.25"V g +V ) 'mgy+Vy, 'may ]
a.Tai mat cat L/2(105):
M, o= 4396.2+1392.56+ 548 45+ (1.25"2901 5+1992.43)*0.71+642.72*1.1

=11033.9 (KN.m)
Vo= 0+(1.25% 140.14+48.1)* 0.84+15.52+1 1= 204.62 (KN)
Tuang tu cho cac tiét dién khac = Ta c6 bang sau.
Bang téng hap noi luc theo TTGHSD:

Mt i Cac tiét dién
100 101 102 103 104 105
Mémen(KN.m) 0.000 4037.87 | 7146.95 | 9366.79 | 10485.17 | 11033.9
Luc cat(KN) 1160.1 959.8 764.07 573.01 386.53 204.62
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

”1(% 101 102 103 104 105 T
L=41.4 m |
BIEU DO MOMEN
>
=
2 2 =
= 2 = =
2 g £ = 2 g g §5 *®
=) < =) — oS < =S
= 2 < 5 g s =
- g = s =
BIEU BO LUC CAT e
. & =
= 0z =
= =

358.09
617.84
885.61
1

885.61
617.84
358.09

1737.25
1445.32
1161.43
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

II1. TINH VA BO TRi COT THEP DUL:

1.Tinh _cét thép :
-S{r dung tao thép 7 sai 15.2mm, A=140 mm?.
+ Cudng do kéo quy dinh cla thép UST : f |, =1860MPa.

+ Gi6i han chay clia thép (g suét trudc : f, =09f, =1674MPa .
+ Modun dan héi clia thép (g suat trudc : E, =197000MPa.
+ Ung suat sau mat mat : f, =0.8f, = 0.8x1674=1339.2MPa..

+ Gi6i han (g sut cho bétong : f, =50(Mpa) cudng do chiu nén 28 ngay.

So bo chon cot thép:

M
Aps = "
f;*Z

o N h 194
Trong d6 : Z=d, 5= 0.9h 5= 0.9x2200 5 =1883mm

M :momen I6n nhat tai mat cat L/2 (105)-TTGH cudng do.
> M=M,_,= 16277.84x10°® N.mm.

M =16277.84x106
f.*Z  1339.2x1883

— 6455.07mm?

= Aps =
_ 6455

140x7
Suyra: Apg=6455 mm?

2.Bb tri va uén cét chu :

S6 b6 = 6.5 bo(7 tao 15.2). Chon 7 b6

I\/IC‘]OO 191 192 193 194 105 ]5%
B g
E‘& H
200
200 % Jv
150~ 4140
300 L = 41400
L =42000
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phén 2: Thiét ké ky thuat

B6 tri 7 bo nhur hinh vé :

Mat cét G6i_100
J 2500

Mgt c&t L/2_105

2500

jo)

o 18
—®
—@
—®

2200
2000

Taco:
-Tai mat cat G6i :
_ f(200x2 +400x2+1600 +1800 +2000)

130+A95195—+130

oo

b =942mm
7f
-Tai mat cat gitta nhip( L/2):
_1(00x3+2006+310) _co
7f
2.1.Ddc trung hinh hoc tiét dién:
a.Tai MC L/2 (gidta nhip):
*Giai doan 1: (khbng ¢6 mdi ndi, trir I6 rong):
Taco:
_ _ _ bmn/2 bmn/2
b, =s—b_ = 2500500 = 2000mm Orn/2 omn/2
1 f 0 1 w
h,= 194mm, b, = 220mm , h ,=350mm WA, w78l
= =TT ow»
h =2200-15 = 2185mm . 27 L *
b,=650mm, AF, =n—", n:s6 b6=7 < 0 bow N
4 o O = >0
O Ao >0
— AF, =19782 mm? \@
- @
d, =60mm :dudng kinh I6 rong . <

y,=168mm.
Dién tich :
A, = (b —by)hy +b,+ (B —by)hy —AR,.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

=(2000-220)*194+220*2185+(650-220)*350-19782 = 939238 mn’.
Moémen tinh vGi day S, .

2 2
S, = (b, —b,)h, (h——) +b h—+(q b.) > h — ARy, = 1266144354 mm°.

Yo, = i—d =1348mm — y, =2185-y, =837mm,e, =y, —y, =1348-168=1180mm.

9

h? h, h? h h
|g=(bo~bw) 5 B by, )+b* bh(yd”)+b1b (6, =b,)hy (s - ) —AR(Ys -

=4.697x10"" mm*
Vay mémen quan tinh véi truc 1-1 : 1,=4.697x10"" mm*

* Giai doan 2 :(truc 2-2) c6 k& dén moi n6i va cot thép DUL:

+Dién tich tuong duong :

E
A, = Ay " XA Dyt = 930238+{197000"6455)30358+500186=1073625

+Momen tinh véi truc 1-1 :

S, , =500x185x(Y, ——)——p XA X, = 500x185x(837_@) _197000

C

X6455x1180

=19438445 mm?

C=% =19mm ,yy =y, —c=837-19=818mm, y; =y, +¢ =1348+19=1367mm .

e =€, +¢=1180+19=1199mm.

+Mémen quan tinh tuang duong (GP 2):

3

E
I, =1, +AXc? +b,, t +bmnts(y§r—%)2+gpx'°\:sx(yg—yp)2

C

3
- 4.607x10"+939238"19%+500x 0> +500"185*(818-102)2 + 97000 L ¢ 10 (1367 - 168)?
12 2 30358
=4.78x10" (mm*
: ( ) men/2v bmn/2
b.Tai mét cét goi: ot b0
i vz M@i
-Giai doan 1 : T >t
J 2>
Ta co: | ]2 |
- O A —t
b, =s—b_. =2500-500= 2000mm <0 P 1R .
J‘ { +—F=0O = 0
| o >
N fé
e 1l-81
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

2

AR, =n er , 86 b6=7 — AF, =19782 mm?

h=2200-15 = 2185mm , b, = 650mm
y, = 942mm.

Dién tich :
A, = b,—b, t +bh-AF; = (2000-650)x185+ 650x2185—-19782 = 155021 8mm?

Moémen tinh véi day S, .

2
S, = (b, —b)t (h —%) +hy % — ARy, =1955590356mm’
Yo = % =1261mm —> y¥ = 2185-1261=924mm ,e, =1261-942 =319mm.

t Pt h® h
ly = (0, =by) 5+ (0 ~B (Y} —2)7 +by o+ bh(y] —2)° ~ ARe] =6.36x10" (mm)
-Giai doan 2 :

E
A = A, byt + P XA, 1684605

C

tr 1:s E p
Sl—l = bmnts (yl - E) - E XADS Xeg

=500x185x(924-%3 ) 1??0700; X6455x319 = 63551487 mm® .

C:%:Nmm — Yy =y, —c=924-37=887mm.

Y, =Y, +€=1298mm , e, =€, +C =356mm .

3

t t E
Il =1 +Ac’+b. = +b t(yr-—=)2+—2A ¢’
c g Ag mn12 mn s(yz 2) EC APS c

3
=6.36x10"* +1550218x37 % +500x 1f§ +500x185x(887- %5 )2+

+ 19700: x6455x356%=6.8*10"" mm*.

2.2.Tinh toén chiéu dai b6 cdp (Tat ca cac bd déu udn cong dang parabdn bac 2) :

+Tinh chiéu dai va toa d6 cda cac bo cot thép :
Chiéu dai 1 b6 :

g2 »*
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

2
L:|+£

- B 1:1=41400, f, =200-90=110,

2
L, =41400+ 810 = 41400 mm
3x41400
Tuong tu ta c6 bang :
Ténbd | S6bo | L(mm) f. (mm) L, (mm)
B6 1 2 41400 110 41400
B6 2 2 41400 200 41402
B6 3 1 41400 1510 41546
B6 4 1 41400 1600 41564
B65 1 41400 1690 41583
Chiéu dai trung binh :
L, - 41400x2+41402x2 +;11546 + 41564+ 41583 _ 41471mm
+Toa do y va H: H=f+a -y véi y=w.
e  Taimat cat gbi c6: x,=0 mm.
Tén bo a(mm) f, (mm) x(mm) y(mm) H(mm)
1 90 110 0 0 200
2 200 200 0 0 400
3 90 1510 0 0 1600
4 200 1600 0 0 1800
5 310 1690 0 0 2000
® Taimatcat 1¢6: x,=4140 mm.
Tén bo a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 4140 40 160
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
2 200 200 4140 72 328
3 90 1510 4140 544 1056
4 200 1600 4140 576 1224
5 310 1690 4140 608 1392
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
Tai mat cat 2 ¢0 : X,=8280 mm.
Tén bo a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 8280 70 130
2 200 200 8280 128 272
3 90 1510 8280 966 634
4 200 1600 8280 1024 776
5 310 1690 8280 1082 918
Tai mat cat 3 ¢6 : x,=12420 mm:
Tén bo a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 12420 92 108
2 200 200 12420 168 232
3 90 1510 12420 1268 332
4 200 1600 12420 1344 456
5 310 1690 12420 1419 581
Tai mat cat 4 ¢6 : x,=16560 mm.
Tén bo a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 16560 106 94
2 200 200 16560 192 208
3 90 1510 16560 1449 151
4 200 1600 16560 1536 264
5 310 1690 16560 1622 378
Tai mét cat 5 (L/2) 6 : x;=20700 mm.
Tén bo a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 20700 110 90
2 200 200 20700 200 200
3 90 1510 20700 1510 90
4 200 1600 20700 1600 200
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
5 310 1690 20700 1690 310
— Bang téng hop toa dé y va H trong cac mat cét:
Mat cat Toa do cac mat cat (y) mm
Tén bo 100 101 102 1003 104 105
1 0 40 70 92 106 110
2 0 72 128 168 192 200
3 0 544 966 1268 1449 1510
4 0 576 1024 1344 1536 1600
5 0 608 1082 1419 1622 1690
Mat cat Toa do cac mat cat (H) mm
Tén b6 100 101 102 1003 104 105
1 200 160 130 108 94 90
2 400 328 272 232 208 200
3 1600 1056 634 332 151 90
4 1800 1224 776 456 264 200
5 2000 1392 918 581 378 310
: 2500 .
] B
g

* Vi du mat cat 101:(hinh bén)

IV.TINH UNG SUAT MAT MAT:

LT 0L 0L 017 01,

1. Mat do ma sat : 100 101 102 103 104 105
AfPF — fPl (1_ ef(kx+/wz)) 66| ‘ [ \ \ | |
Yy
, ¥ Y2y
Trong d6 : X, S WYa 2
X, 5 de
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

- f,,, :ing su&t khi cang kéo
fr, =0.8 f,, =0.8x1860=1488 MP ,

-K=6.6x10 " /mm
-1 =0.23.

-x :la chiéu dai b6 cap tinh tir dau kich neo d&n mét cat dang tinh us mat méat

Tinh khi kich 2 dau :
+vay X clia tat ca cac bo tai MC100 déu bang khong .

+X clia bo tai mat cat 105 bang 1 nlra chiéu dai toan bo L, cla no.

+Tinh X clia 1 b6 tai mat cat bat ki dugc tinh gan ding nhu sau

*Tai MC 101:

X, =02 +(y7) = X, =X,.

*Tai MC 102:

- 2
X, = X, + /(0.1 +(y, - v)
* Tai MC 103;

- 2
Xy = X, ++0.10)2 +(y, - ¥,)
* Tai MC 104:

- 2
Xy = Xy +4/(0.2)7 +(y, — V)
a. Tinh cho b6 1:

L = 41407 + 40 =4140 mm

, = \/4140° + (70— 40)? =4140 mm.

|

x|

X, = /4140 + (92— 70)% =4140 mm.

X, = /41407 + (106 —92)? =4140 mm.
b. Tinh cho b6 2 :

X, =~/41407 + 722 =4141 mm,

X, = \[4140% + (128 — 72)? =4140 mm.

X = /41407 + (168 ~128)? =4140 mm.

X, = /41407 + (192 -168)? =4140 mm.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

c._Tinh cho bd 3:
X, = /41407 +5442 =4176 mm.

X, = /4140% + (966 —544)7 =4161 mm.

X, = /41407 + (1268 —966)? =4151 mm.

X, = /41407 + (1444 —1268)? =4144 mm.

H-88

GVHD: THS BUI NGOC DUNG, THS PHAM VAN TOAN
SV:  BUI VIET DUNG - 100428 Trang:



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét

d. Tinh cho b6 4 -
X, =~/4140° + 576 =4184 mm.

X, = \/4140? + (1024 —576)% =4164mm.

X, = /41407 + (1344 —1024)? =4152 mm.

X, = 41407 + (1536 —1344)? =4144 mm.
e. Tinhcho bd 5 :

X, =~/4140° + 6087 =4184 mm.

J4140? + (1082 - 608)* =4167 mm.

X,

X, = /41407 + (1419 -1082)? =4154 mm.

X, = 41407 + (1622 —1419)? =4145 mm.
+ o :la téng gia tri tuyét d6i cac goc uén cla bo ct tinh tir vi tri kich d&n mét cat :
a=a,—a

X"

V6 «, :la goc ti€p tuyén véi dudng cong tai gdc toa do .

a, :la goc gira tiép tuyén vai duong cong tai toa o x .

- Budng cong bo ct : 4”
a X = \
_Af(1-x)*x 0 | > X
y= 1
y |
f
> tge, :#(1—?). o
<Y |
Tinh «,,a,,a cho cac bo cap
tai cac mat cat can tinh us mat mat:
+) Tinh a, cho cdc bo (x=0):
-b6 1 :tg, =ﬂ(1—%) = ilo(1—0) =0.010628 — o, = 0.6 do = 0.010627 radan
I I 41400
-b6 2: tg o, =£(1—§) _ 4x200 (1-0)=10.019323 > «,=1.11 d6 = 0.01932 radan
I I 41400
H-89
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
-b6 3:t 4X15100 =0.14589 — «,=8.3 d) = 0.14486 radian
-bo4:tga, 4X160(()) =0.15458 — a,=8.79 d) = 0.15336 radian
-bo5S:tga,= 4x1690 =0.16328 — «,=9.3 d0 =0.16185 radian
Lap bang :
Ténbo | x(mm) | L(mm) | f (mm) | ¢, (d9)
Bo 1 0 41400 110 0.6
Bo6 2 0 41400 200 1.1
Bo6 3 0 41400 1510 8.3
Bo 4 0 41400 1600 8.79
Bé 5 0 41400 1690 9.3
+) Tinh a, tai cdc mdt cdt cho cdc bé :
* Tai mdt cat 101 ¢é : x,=4140 mm.
b61: >tga,= —( ——) _ 410, 2x4180 ) 50850 > o, =0.49 do.
41400 41400
Tuong tu ta c6 bang sau :
Tén b6 | x(mm) | L(mm) f,(mm) | «, (do)
Bo1 4140 41400 110 0.49
Bo 2 4140 41400 200 0.88
B63 4140 41400 1510 | 6.65
Bo 4 4140 41400 1600 | 7.04
Bo 5 4140 41400 1690 7.44
* Tai mdt cat 102 co : X,=8280 mm.
Ténb6é | x(mm) | L(mm) | f (mm) | «, (do)
Bo 1 8280 41400 110 0.36
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
Bo6 2 8280 41400 200 0.66
Bo 3 8280 41400 1510 5.00
Bo 4 8280 41400 1600 5.3
Bo 5 8280 41400 1690 5.59
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

* Tai mdt cat 103 ¢6 : x,=12420 mm.

Ténb6é | x(mm) | L(mm) | f (mm) | «, (d0)
Bo1 12420 41400 110 0.24
Bo6 2 12420 41400 200 0.42
Bo 3 12420 41400 1510 3.34
Bo 4 12420 41400 1600 3.54
Bo6 5 12420 41400 1690 3.74
Tai mdt cat 104 ¢6 : x,=16560 mm.
Tén bo | x(mm) | L(mm) f.(mm) | «, (d0)
Bo1 16560 41400 110 0.12
Bo 2 16560 41400 200 0.22
Bo 3 16560 41400 1510 | 1.67
Bo 4 16560 41400 1600 | 1.77
Bo 5 16560 41400 1690 1.87
* Tai mdt cat 105 (L/2) : thi tat ca cacbé ¢6 ¢, =0 > o = .
+) Tinh a cho cdc bé tai cdc mdt cdt :
Cong thite: o =a,—«,
Tai mdt cat 101:
Ténbo | «,(d0) | «,(d0) | o (do) a (radian)
Bo1l 0.6 0.49 0.11 0.001919
Bo 2 1.1 0.88 0.22 0.003839
B6 3 8.3 6.65 1.65 0.028797
Bo 4 8.79 7.04 1.75 0.030543
Bo6 5 9.3 7.44 1.86 0.032463
Tai mdt cat 102:
Ténbo6 | ,(d0) | «,(d0) | «(do) | « (radian)
Bo1 0.6 0.36 0.24 0.004188
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
B6 2 1.1 0.66 0.44 0.007679
B63 8.3 5.00 3.3 0.057595
Bo6 4 8.79 5.3 3.49 0.060911
B65 9.3 5.59 3.71 0.064751
- Taimadt cat 103:
Ténbo | ¢,(d0) | «, (do) | « (do) a (radian)
Bo 1 0.6 0.24 0.36 0.006283
B6 2 1.1 0.42 0.68 0.011868
B63 8.3 3.34 4.96 0.086568
Bé 4 8.79 3.54 5.25 0.091629
B65 9.3 3.74 5.56 0.097040
- Tai mdt cat 104:
Ténbo | «,(d0) | «, (do) a (do) o (radian)
Bo 1 0.6 0.12 0.48 0.008377
B6 2 1.1 0.22 0.88 0.015358
B63 8.3 1.67 6.63 0.115715
Bé 4 8.79 1.77 7.02 0.122522
B6 5 9.3 1.87 743 0.129677
- Tai mdt cat 105(L/2):
Ténbo | «,(d0) | a,(do) | o (dO) a (radian)
Bo 1 0.6 0 0.6 0.010471
B6 2 1.1 0 1.1 0.019198
B63 8.3 0 8.3 0.144862
Bé 4 8.79 0 8.79 0.153414
B65 9.3 0 9.3 0.162315

Bdng tong hop a cho cdc bé cdp tai cdc mdt cdt :
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
o MC 100 MC101 MC102 MC103 MC104 MC105

Bothep (Rad) | « (Rad) | « (Rad) | « (Rad) | «(Rad) | « (Rad)
1 0 0.001919 | 0.004188 | 0.006283 | 0.008377 | 0.010471
2 0 0.003839 | 0.007679 | 0.011868 | 0.015358 | 0.019198
3 0 0.028797 | 0.057595 | 0.086568 | 0.115715 | 0.144862
4 0 0.030543 | 0.060911 | 0.091629 | 0.122522 | 0.153414
S 0 0.032463 | 0.064751 | 0.097040 | 0.129677 | 0.162315
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phén 2: Thiét ké ky thuat

e Tinh itng sudt mdt mdt do ma sdt tai cdc mat cat lap thanh bang:

a. Mt cat 101:

X WX+ o Af
Bé| L | f, Kk 4 | a(Rag) |17€TT] T
(L /2) (MPa)
1 | 41400 | 1488 | 6.67*10"- 0.23
20700 0.001919
7 0.0107631 | 16.02
2 [ 41402 | 1488 | 6.67%10A- 0.23
20701 0.003839
7 0.0113197 | 16.84
3 | 41546 | 1488 | 6.67%10A- 0.23
20773 0.028797
7 0.0157802 | 23.48
4 | 41564 | 1488 | 6.67%10A- 0.23
20782 0.030543
7 0.0163386 | 24.31
5 (41583 | 1488 | 6.67%10A- 0.23
20792 0.032463
7 0.0168175 | 25.02
— Af2 =(16.02%2+16.84%2+23.48+24.31+25.02)/7 = 19.79 MPa
b. Mt cat 102:
X — X+ a: Af
Bo| L fo k 7 o (Rad) |17¢ " or {
(L /2) MPa)
1 |41400 | 1488 | 6.67%107- 0.23
20700 0.004188
7 0.0113984 | 16.96
2 | 41402 | 1488 | 6.67%10A- 0.23
20701 0.007679
7 0.0125096 | 18.61
3 | 41546 | 1488 | 6.67%10A- 0.23
20773 0.057595
7 0.0214532 | 31.92
4 | 41564 | 1488 | 6.67%10A- 0.23
20782 0.060911
7 0.0224792 | 33.45
5 | 41583 | 1488 | 6.67%10"- 0.23
20792 0.064751
7 0.0235042 | 34.97
— Af2 =(16.96%2+18.61%2+31.92+33.45+34.97)/7 = 24.5 MPa
c. Mt cat 103:
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
X Y R Af
Bo| L f, k 4 | a®ad |17 or (
(L /2) MPa)
1 |41400 | 1488 | 6.67*10"- 0.23
20700 0.006283
7 0.0120728 17.96
2 41402 | 1488 | 6.67%10"- 0.23
20701 0.011868
7 0.0136979 | 20.38
3 | 41546 | 1488 | 6.67*10"- 0.23
20773 0.086568
7 0.0270935 | 40.32
4 | 41564 | 1488 | 6.67*10"- 0.23
20782 0.091629
7 0.0286595 | 42.65
5 | 41583 | 1488 | 6.67*10"- 0.23
20792 0.097040
7 0.0313515 | 46.65
= Af;i =(17.96%2+20.38%2+40.32+42.65+46.65)/7 = 29.47 Mpa
H-96
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phén 2: Thiét ké ky thuat

c. Mdt cat 104:

X — WX+ o Af
Bo| L fo k 7 o (Rag) |17€¢ 7" or (
(L /2) MPa)
1 41400 1488 | 6.67*10/- 0.23
20700 0.008377
7 0.0127070 18.91
2 41402 1488 | 6.67*10A- 0.23
20701 0.015358
7 0.0148850 2215
3 | 41546 1488 | 6.67*10"- 0.23
20773 0.115715
7 0.0327010 48.66
4 | 41564 1488 | 6.67*10"- 0.23
20782 0.122522
7 0.0348007 51.78
5 41583 1488 | 6.67*10A- 0.23
20792 0.129677
7 0.0368186 54.79
— Af2 =(18.91%2+22.15%2+48.66+51.78+54.79)/7 = 33.91 Mpa
d. Mdt cat L/2:
X — o Af
Bé| L fo k H «(Rad) |17 " o
(L /2) MPa)
1 41400 1488 | 6.67*10"- 0.23
20700 0.010471
7 0.0133805 19.91
2 | 41402 1488 | 6.67*10"- 0.23
20701 0.019198
7 0.0160706 23.91
3 41546 1488 | 6.67*10/- 0.23
20773 0.144862
7 0.0383151 57.01
4 41564 1488 | 6.67*10A- 0.23
20782 0.153414
7 0.0409031 60.86
5 41583 1488 | 6.67*10A- 0.23
20792 0.162315
7 0.0434461 64.65
— Af;i =(19.91%2+23.91%2+57.01+60.86+64.65)/7 = 38.59 Mpa
2. Mat do truot neo :
AfPA &*EP
1[-97
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Trong d6: 18y AL =6mm/Ineo= 2neo, AL = 2x6 =12mm.
E, =197000MP,
l, =41471mm

Suyra: Af,, = 4?2?1*197000 ~57MP,

3. Mat do nén dan hoi bétong (mai lan cing 1 bo ):

_(N-D_ E,
Afpeg = N xﬁxfCgp

Trong d6 : N=7 bo.
E, = 4800, f, véi f, =80%f, =0.8x50 = 40MP, .
f. > cuang do bé tong luc cang.
E, = 27153VIP,
f, =0.8f,, =0.8x1860=1488.
fogp NG suét tai trong tam ct do Iuc cang da k& dén méat us do ma sét +tut neo va do
trong luong ban than g, :
-yc cang : P = [ fi— Afoe +Af,, ]xAPstOSaf)b.
Trong d6 :
o :1a goc trung binh clia tiép tuyén véi cac bo tai méat cat tinh toan

3.1 Luc cang p, tai cac mat cat a :

a. MC Gé6i:
P = 1488—57 x0.997x6455 = 9209393 N

V6i o =(0.6x2+1.1x2+8.3+8.79+9.3)/7 = 4.255 = cos oz = 0.997..

b. MC 101:

P=(1488-(57+19.79))*0.997*6455 = 9082032 N
c. MC102:

P=(1488-(57+29.47))*0.997*6455 = 9019735 N
d. MC 103:

P=(1488-(57+24.5))* 0.997*6455 = 9051720 N

e. MC 104 :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

P=(1488-(57+33.91))* 0.997*6455 = 8991161 N

f. MC 105(L/2) :
P=(1488-(57+38.59))* 0.997*4836 = 8961042 N

3.2. Tinh f_,, cho céc mat cat : oo P P M,

cgp g g
AQ Ig Ig

V6i M, : mémen do trong lugng ban than g, tinh theo TTGHSD.

- Tai MC G6i:(M, = 0).

2
_ 9209393 9209393x319 _ 741 MPa

% 1550218  6.36x10M

- TaiMC L/2(1095) -

_ 8961042 8961042x1180° N 4396.2x10°x1180
o 939238 4.697x10" 4.697x10"

= -25.06 Mpa

Vay mét do nén dan hoi bétong ( Af.g ) Ia:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
- MC Gi :
(7-1)x197000x|7.41
Afpe = =22.04MP,.
2X7x27153
-MCL/2:
7-1)x197000x|—25.06
Afpe = (= | | =50.43MP,.

2X7Tx27153

4. Mat mat us do co ngét bétdng (kéo sau):

-Tai tat c& cac mat cat nhu nhau :
Afpge = 93-0.85H ,v6i H d6 4m =80%.
Afpgy = 93— 0.85x0.8 = 25MP, .
5. Mat mat us do ti bién béténg.
Afpeq =12.0f, —7.0Af,, > 0.

cdp —

Trong d6 :
- f.gp -la Us tai trong tam ct do Iyc nén P, (da ké dén mat do ma sat, tut neo va nén dan héi) va do
trong lugng ban than.

-Tinh lyc P, cho cac mat cat :

P = f, — (A + Afo, + Aforg XA XCOSEY,

i = T
- MC GGi:
P =[1488 - (57 + 22.04)]x6455x0.997 = 9067552.29N .
Af 4, =0 ,vimomen =0.
_ 9067552 9067552 x319?
P 1550218 6.36x10™
— Afper =12.0%7.3 +0 = 87.6 MPa

- MC (105)L/2 :
P = [1488 — (38.59 + 57 + 50.43)]x6455x1 = 8662480.9N

= -7.3 Mpa

SuyraMCL/2: — _ 8662480 8662480x1180°  4396.2x10°x1180

= -
o 939238 4.697x10" 4.697x10"

=-23.85MPa

Af,, :usdotinh tai2 gayra.

(M, + M) (1392.56 + 548.45) x10°
cdp — 4 Xec = 11
| 4.78x10

c

Af

x1199 = 4.8MP, .
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DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

Afoy =12.0x23.85— 7x4.8 = 252.6MP..

6. Mat mat (ing suat do chuing cot thép :

Afpr = Afp + Afpe . Cangsau ganding: Afpe =0,
CTinh: Afy, =0.3[138— 0.3Af, —0.4Afpeg —0.2(Afpy + Afpce)].
*MC Géi : Aprz =0.3[138—-0.3x0—0.4x22.04—0.2(25+87.6)] = 31.956MP, .
*MCL/2 AfPR2 =0.3[138-0.3x38.59-0.4x50.43—0.2(25+ 252.6)] =15.3MP,

7. Téng hop céc (ing suit mit mat :

o Matmattucthdi: Af,,, = Af o + Af,, + Af e

Mat cat Af . (MPa) Af,, (MPa) Af e (MPa) Af ., (MPa)
Goi 0 57 22.04 79.04
(L/2)105 3850 57 5043 146.02
o Matmattheothdi gian: Af,, = Afog + Af g + Af g
Mat ct Af 55 (MPa) Af cr (MPa) Af o (MPa) Af,;, (MPa)
Goi 25 87.6 31.956 144.55
(L/2)105 25 252.6 15.3 292.9
o TOngmatmat: Af,, = Af, +Af,.,
Tiét dien Af.. (MPa) Af..,(MPa) Af (MPa)
goi 79.04 144.55 223.59
(L/2)105 146.02 292.9 438.92

V. KIEM TOAN THEO TTGH CUONG PO 1 :

1. Kiém tra stic khang uén :

* Kiém tra MC L/2 (bd qua cot thép thuong):

-Phan trén da c6 : b =S =2500 mm.

o _ (500x185+ 2200x194)

=225mm

f 2500—200

-y, =168mm ,d  =2185-168 = 2017mm.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

- A, =6455mm° , 3 =0.85, f, =50.

f
k =2(1.04——) = 0.28.

pu
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+Gid thiét truc trung hoa qua canh :

T b T 0.85fIC
TE 1FCc ol [ E—
Yol 2
—_—
o
© b W
—_—
—f’: ?) j Aps,fps
ot
Pes Tou _ 6455x1860

C=

: 1860 =130 mm<h, =225 mm
' Pi 0.85x50x0.85x2500+ 0.28x6455x ———
0.85fc,81b+kApS ; 2017

p

+SUrc khang danh dinh cla tiét dién :
M, = A fos (d, —g)  a= fxc = 0.85x130 =110mm.

f, (- k—) 1860x(1— 028x210ﬂ) 1826MP,.

P

M, = 6455X1826X(2017—&) 23125KN.m

Kimtra:M, <¢M , ¢ =1L, M, =M, =16277.84KN.m <M,=23125 KN.m = dat.

2. Kiém tra ham luong cot thép toi da :

< <0.42.
dC
fosd
- Ass Tosd, _ 6455x1826x2017 _2017mm.
A Tos 6455x1826

C =130 mm <0.42d_ = 0.42x2017 = 847.14 mm = dat.

3. Kiém tra ham lugng c6t thép tbi thiéu :
oM > min 1:2M 1.33M,,

Trong do :

- M, :mémen bat dau gay nit dam BTDUL tirc Ia khi d6 us bién dudi dat tri s6 us kéo khi udn Ia :
f, =0.63,/f, =0.63v/50 = 4.45MP, .
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

- Phuong trinh M, véi tiét dién nguyén cang sau (2 giai doan):

i Pe M, +M _)+M
fr:_%— ;gyf+¥yf+( 2a Ilp) hty;’JrAIM yS =4.45

9 g g9 c c

+P, = (0.8f,, — A ) A, VOi Afpr = Afp, + Af,, =146.02+292.9 = 438.92MP,

+M, : moémen MC L/2 do tinh tai 1 = 4396.2 KN.m (TTGHSD).
+M,, : mdmen MC L/2 do tinh tai 2(khong c6 16p phi ) = 1396.56 KN.m.
+M,, : mémen MC L/2 do IGp phti = 548.45 KN.m
+ My, =(1.25" Mz +M,y)*mg,+ My, "mgy,
=(1.25*2901.5+1992.43)*0.71+642.72*1.1
=4696.7 (KN.m)
+AM :la phan mémen thém vao dé tiét dién bat dau nat.
* Thay céc s6 liéu MC (105)L/2 vao phurong trinh dé tinh AM :
P. = (0.8x0.9x1860 — 438.92)x6455 = 5811307N.

_PR L (Reg e MOYT 1 (Mo + My £ My)Y; 1 345

A Y I Y5 I, Y, Y
B 5811307 x4.78x10" N (5811307x1180+4396.2x106)x1348x4.78x10ll
939238x1367 4.697x10" x1367

3.45x4.78x10"
1367

— M, =AM +M, +M,, + M +M,, =24487.91KN.m

AM

—(1396.56 +548.45 + 4696.7) x10° + =13.45x10°KN.m

M, =M,,, =16277.84KN.m

+Kiém tra :¢M | = 23125KN.m >min 1.2M,;1.33M,

cr?

> min{29385.5 ; 21649.5 KN.m}
—> ¢M_ = 23125 > 21649.5KN.m — dat.

4. Kiém tra sitc khang cit ca tiét dién :

- Tinh cho tiét dién & gén gbi :
Stre khang cat tiét dien =@V, véi ¢ = 0.9

V. :stc khang cat danh dinh .
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Ve +Vs +V,
V,=min ,
0.25f.bd, +V,

V. : slrc khang cat do bétong.

V,=0.0838,/f.b,d, .

V, : slrc khang cat do c6t dai .

,VGi o = 90° (gbc cot dai )

V = A f,d, (cotgd + cotge)sina
S SV

V= A f,d, cotgd .
S SV

V,: sttc khang cét do cot thép DUL (xién):
V, = fiAgsina vai T cudng do tinh toan CTDUL , « : g6c trung binh .

Trong cac cong thic trén :
b, : chiéu day nhd nhat clia suon dam - dau dam b, = b, = 650mm.

d, : chiéu cao chiu cat co hiéu cla tiét dién — khodng cach hop luc trong mién chiu nén

va kéo cla tiét dién . hf=]85
* Dau dam: | jv
+gan dang chiéu cao mién chiu nén, el o
(e 0]
|ay bang chiéu cao mién chiu nén MC L/2. Aps N
c 130 i ¢ <
C=130—d, :dpf§:2185794277:1178mm. Yp =942 Jv
|
c FowA
d, -~ =1178
2

Matkhac d, = max40.9d =1119 } —d, =1573mm.
0.72h =1573

A, : dién tich tiét dién cot dai trong pham vi 1 budc dai :

e |

cot dai 4 nhanh

- Sv 4 Sv F
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Trong d6 v6i L=42 m —>dau dam b =650 - cOt dai ¢ =14- 4 nhanh .1 nhanh

Md?  3.14x14°
4

- f, =

=153.8mm’ —» A, =4x153.8 = 615.
+ f,: cudng do cot dai = 400MP, .
+S, : budc cot dai (khoang cach cac cot dai )
+ A3:1a hé s6 tra theo bang lap san.
+®: 1a goc clia ng suat xién tra bang .
*Dé tra bang tim 2 vad phai tinh 2 thong s6 1a \f/— va g, .
-vGi V 14 Ung suat cat :

VU

gxb,xd,
V, :la lyc cat tinh toan theo TTGHCD 1,4 = 0.9.

~ M, /d, +0.5V,cotgd
E o Aes
M, :la mémen u6n tinh theo TTGHCD11.

X

Nhu vay dé tra bang tim @ phai tinh &, — dé tinh &, phai biét @ .Vay phai thir dan theo trinh tu sau

a. Tur biéu dé bao mémen va luc cit : 0.1L =4140

- M, va V, lay cach tim géi 1 doan d, .

 Mu ~M107

\

\
\ \
. _ \ \
V6i: M., =5974.89KN.m g

V,y, =1445.32KN.m v w V101
QOi
V,4o =1737.25KN.m

d, =1573mm.

My, _5974.89

Mu — A Y
0.1L 4140

x1573=2270KN.m .

V, =V, + a0 Vi g 144530 131257144532 1 o0ngnpKN
0.1L 4140

b. Tinh (g suét cét :

3
__V, _ 1556x10 _1.83MP,
¢xb,xd, 0.9x600x1573
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
i = 183 =0.0366
f 50

c._Gia thiét : @, = 40°,cotgd, =1.192 —tinh ¢, .

_ 5974.89x10° /1573 +0.5x1445.32x10°x1.192

g, = —3.66x10°2.
' 197000x6455
i =0.0366
Theo < f —>®, =427, =
£, =3.66x10°

+s0 sanh @, va @, khac nhiéu — lam lan thir 2 :cotg42.7° =1.085.

~ 5974.89x10° /1573 +0.5x1445.32x10° x1.085

£, = =3.6x10°.
2 1970006455

Theo \f/_ vag, —trabang > ®,=42°4 va §,=08

Vay s6 ligu dé tinh : d =42°40 va B=0.8.

d. B tri cot dai trurdie roi kiém tra :

Burge dai :

Af,  615x400

0083\/_ b, 0.083x/50x650

V, =1556KN <0.1f b,d, = 0.1x50x650x1573 = 5112KN nén —

< =645mm .

<min(0.8d,;600mm).

Vay S, < 600mm —»chon c6t dai ¢14—4nhanh S, = 300mm —kiém tra .

V, =min V, +V, +V,) va 0.25fh,d, =12780KN .

+V, =0.08384/f.b,d, = 0.083x0.8x+/50x650x1573 = 480KN .

oo A f,d,cotgd 615x400x1573x1.085

= =1399KN .
S, 300
+V, = fAssing,,.
-Tinh géc «,, cla cac bo cap tai x=d, =1573mm.
+b6 1:tger = —( ——) _ A0, 24573, () 113350 o, =0.76°.

41400 41400
Tuong tu cho cac bo khac :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
Lép béng :
B6 L, (mm) f.(mm) | x(mm) «; (d0)
1 41400 110 1573 0.78
2 41400 200 1573 1.39
3 41400 1510 1573 6.65
4 41400 1600 1573 1.27
S 41400 1690 1573 7.88

o, = 2(0.78+1.39) +6.65+7.27+7.88 /7 = 3.88° —> sina,, =0.06767.
V, = (0.8f,, — Afp; ) A Siner, = (0.8x0.9x1860 — 438.92)x6455x0.06767 = 393.2KN.

* Cudi cung kiém tra strc khéng cat :
V, =1556KN <0.9(V, +V, +Vp) =0.9(480+1399+ 393.2) = 2045KN — dat.

VI. KIEM TOAN THEO TTGH SU DUNG :
1. Kiém tra (g suit MC L/2 (gitta nhip ):

1.1. Giai doan cdnq kéo c6t thép (ngay sau khi dong neo):

+cudng do batong: f, = 0.8, = 40MP,.

+cudng do cot thép dul: fi =0.74f, =0.74x1860=1376.4MP, .

+A = 939238mm’

+1, =4.697x10" mm*, e, =1180mm, y;' =1348mm, y;" =837mm, M, =4396.2KN

a. Kiém tra imq suat bién dudi (urs nén):

P Pe,

M
BTG s Mey
9 g9 9

<0.6f, = 24MP, .

fbd =

P = (f, —Afo,) Ay = (1376.4-146.02)x6455 = 7942102N

5850496 58504961180 4396.2x10°
= f, =|- = X134+
939238 4.697x10 4.697x10

b. Kiém tra imq suét bién trén :

f P Pieg e My g <1.38MP,
et 7kl .
A 1 1y T ]<025f, =158

x1348| =|-12.32 < 0.6 f, = 24MP,
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Thay s0 :

6
_ 7942102 7942102x1180x837  4396.2x10"x837 — _1.32MP, <1.38 —> dat

=— +
otr 939238 4.697x10™ 4.697x10™

1.2. Giai doan khai thac (sau méat mét toan bd):

a. Kiém tra imq suat bién dudi :
f.=08f, =08x0.9x1860=1339.2MP,.

Lucnén: P =(f, —Afy)A, = (1339.2—-438.92)x6455 = 5811307N .

' Pe M,,+M_ +M .
fbd:—%— igyf+%yf+( e ) ys <05, ~354.

[ g9 g9 c

5811307 5811307x1180 4396.2x10°
= - —x1348+ ——————
939238 4.697x10 2.78031x10
(1392.56 + 548.45 + 4696.7)x10°
4.78x10"

X1367 = 2.94MP, < 0.5,/ f, =3.54

— dat.

b. Kiém tra umg sudt bién trén : y\" =837mm, yy =818mm

P Pe M M .
fo, =|-—+—2y ——Ly"——2y"<045f =0.45x50=22.5MP,.
A, I, I,
6 6
- 5811307 N 5811307X121|.180 4837 4396.2x10 l)i788 B 3690XZ|.0ll X818| < 0.45f = 0.45x50 = 22.5MP,
939238 4.697x10 2.78x10 4.78x10

=|-7.02MP, | < 22.5MP, —>dat.

2. Kiém tra (ing sudt mat cit géi (MC100):

2.1. Giai doan canq kéo :

P =(f, —Afpry)Ass COSQy

- Trong dé :
+ a;b =(0.86x2 +1.51x2+ 7.2+ 7.87+8.53)/ 7 =4.05d0

—> cosey’ = 0.997.

+P = (f, — Afpr,) A cOSQP = (1376.4 - 79.04)x6455x0.997 = 6156032.8N

+ A, =1550218mm?, || = 6.36x10"' mm*,e, =319mm, y;" = 924mm, yy =1261mm,M =0

a. Kiém tra us bién dudi :

1-109
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

_ 6156032.8  6156032.8x319
bd 1550218 6.36x10"

X955 = |—9.86MPa| <24MP, — dat.

b. Kiém tra tho trén :

 Pe
fy =Lty 1500928 BISO0S28XII ) _ g gomP, (nén) <1, —>dat.
A 1550218 6.36x10

g

2.2. Giai doan khai thac:
P =[1339.2—-(79.04 +144.55)]x6455x0.997 = 5278135N .

I, =6.8x10"mm* , y5 =887mm, y; =1298mm .
a. Kiém tra us bién dudi :

P Pe, , 5278135 5278135x319

f,o=- A'g =Y = leeoois 536,00 x1298 = -9.2MP, — dat(nén).
. :
b. Kiém tra us bién trén :
P Pe, . 5278135 5278135x319 i
fo, = —g +|—g y =— 1550218 + 5 36,00" x887 = —1.38MP, — dat(nén).
] :

VIL. TINH PO VONG KET CAU NHIP :

1. Kiém tra dé véng do hoat tai :

+Tinh d6 vong mat cat co toa do x do Iuc P a >
= L=41400
c6 toa d6 a,b nhu : (hinh vé)
pbx P P P
Yx = 6.E..I | (I* -b* - x%) %4300%4300%
L/2 | L/2
+——— 1=41400

+ S0 d6 chat tai tinh do vong do xe tai 3 truc:
P,=P,=145*10° N ; P,=35*10°N . Tinh d¢ vong khong co hé s6 :
+ D6 véng MC gitta nhip L/2 do céc luc : p, — b=15200+4300=19500 mm, x=15200 mm.

=7.57/mm.

Yo = 145x10° x19500x15200%(30400” —19500” —152007)
" 6x30358x3.20615x10" x30400

+D6véng MC L/2do: p,

p,.L°  145x10°x30400°

= =8.72mm.
48.E_.1, 48x30358x3.20615x10"

P2 _
yxz_

+ D06 vong MC L/2 do : p;, —b=10900 mm, x=15200 mm.

1110
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

yP = 35x10° x10900x15200x(30400° —10900% —152007)

=1.88mm
X 6x30358x3.20615x10™ x30400

+ D6 vong céac dam chd coi nhur chiu luc gibng nhau khi chét tat ca cac lan xe :

B, _11500—2x500

X

3500 3500
-hé s6 xung kich : (1+IM)=1.25.
+ DG vong 1 ddm chi tai MC L/2 (105):

3lan.

-s6lanxe:n =

Py p2 P3
y = (y™ +y™ +y™)n, x1.25, v6i n = s6 dam =5.
n

(7.57+8.72+1.88)x3
y= 5

x1.25=13.6mm.

+Kiémtra:y < ixI —136< 30400 38mm —> dat.
800 800

2. Tinh dd vong do tinh tai — luc cang trudc va do vong tai MC L/2(105):
2.1. D6 vong do luc cang CT DUL:

Sw.l*
Agy ==
" 3B4E,

Trong d6: w= % ,e=e, =679mm, |, =2.78x10" mm*.

p=(0.8f,, —Af.;) A, = (0.8x1860 - 438.92) x6455 = 5356402N .

W 8x5356402679

=315
30400

4
S Ay - 5x31.5x41400 —_a15mm.

© 384x30358x4.697x10™
2.2. D6 vong do trong lugng ban than ddm(giai doan 1): do g, = 20.52N /mm

=27mm.

Ag, =5 gl 5x20.52x41400"
© 384 E.l, 384x30358x4.697x10"

2.3. D6 vong do tinh tai 2: g, = 6.3+ 2.56 =8.86N /mm.

4 4
ag,— 5 Gl 5x886x41400

= ) = =10mm.
384 E.I_ 384x30358x4.78x10"

* D6 vong do lurc cang +tinh tai : goi la do vong tinh vy .

y; =—415+27+10=—-4.5mm
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Vay dam co do vong khi khai thac la : 4.5 mm.

112
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

CHUONG III: TINH TOAN TRU CAU

I. SO LIEU TINH TOAN:
I.1. Yéu cau thiét ké :

- Tinh toan tru T2 : phuong an 1.
- Tai trong : HL93, doan ngudi 300(kg/m?)
- Két cAu nhip trén tru :
+ Nhip trai : dam bétong CT dai 37m : |, = 36.4 (m)
+ Nhip phai : dam bétong CT dai 42m : |,=41.4 (m)
-Khé céu
B =9.0+2x1.0 = 11.0 (m)
- Mt cit ngang gdm 5 dam BTCT cach nhau 2,5 m.
- Song thong thuyén cép IV.
1.2. Quy trinh thiét ké :
- Quy trinh thiét ké 22TCN 272-05.

1.3. Kich thwéc tru : (don vi cm)

So do céu :
| 37 SH 40 |
202
=
MNCN 44180 4 4178 %
H=6.0
MNTT
B=40.0 —
+8.0
+2.8 -8
L = —
T2 T3
6 COC KHOAN NHOI 3 .
D=1M L=12M % 6 COC KHOAN NHOI 6 COC KHOAN NHOI
g DM L=63M D=1M L=6.5M
2]
9=t
44
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

Sodotru:

MAT CAT TAI TRU T2

250250250+ 250125

[90F Q0+ 90 90+ @o%ﬁ;g

N [
325+
3
o,'_) L 1
+—+50

70 260 70@ J
O s S S O
S 800 s}
N

30044422300

{
% :

500

A00—300—00¢

g

+108—300—+—300—+1 06

1.Vi tri cao do :
-Cao do MNCN: +16.5m
-Cao o MNTT: +8.0 m
-Cao do MNTN: +4.9m

2.Cac I6p dia chat :

-L&p 1: Sét pha.

- L&p 2 : Cuoi soi.

- L6p 3 : Sa thach phong hoé.

- Lop 4 : Sa thach cing chéc.

3.Tai trong tac dung :

3.1. Tinh téi tac dung (khong hé so):
3.1.1. Tinh tai theo phurang doc céu :

+V_1. ;phén lyc g6i trai do trong lugng kic nhip(KN).

MAT BEN TRU T2

+—180—

v |l
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+V :phan lyc g&i phai do trong Iugng k/c nhip (KN).

+V_}, :phdn Iyc géi trai do I6p phl (KN).

+V,,, :phan Iyc goi phai do I6p phd (KN).

Vi

- gl :trong lugng k/c nhip tréi (khong ké I6p phd)/1m dai cu (KN/m).
- g4, :trong lugng k/c nhip phai (khong ké 16p pha)/1m dai cu (KN/m).
- gy, -trong Iugng 16p pht —nhip tréi /1m.(KN/m)

- g4, trong lugng 16p phd —nhip phai /1m.(KN/m)

Tinh tai tac dung Ién tru c6 thé chia thanh céc tai trong nhu sau:

a. Tinh tai béan thén tru :

Bao gém toan b tai trong ban than clia két cau tru cling nhu clia bé mong.
Cong thuc xac dinh: P, =V, y,
Trong do:
+ P, : tai trong ban than thanh phan thir i cla tru
+V, : thé tich khéi thanh phan th i clia tru
+ 7, trong lugng riéng tuong tmg thanh phan thr .
-Trong lugng (m tru +da tang):
P =Vxy, =29.36x2.5="73.4T = 754KN
-Trong lugng phan than tru (tir I-1 dén II-11) :
P, =Vxy, =107.7x2.5= 269.25T = 2692.5KN .
-Trong lugng bé mong :
P =V _xy, =79.5x2.5=1988T =1988KN

b. Tinh tai két cdu phan trén:
- Tinh tai phén 1: bao gébm trong lugng ban than clia két cau nhip dam g, = 20.52 KN/m

- Tinh téi phéan 2: bao gém toan bd trong lugng ban than clia cac cac I6p phli mat cau, lan can, go chan
cling nhu mot s@ thiét bi, cong trinh phuc vu trén cau
+Tinh tai dam ngang, méi ndi, lan can: phan bd déu trén toan chiéu dai duang anh hudng vai cudng do
0y, = 6.5 KN/m
+Tinh tai [6p phd mat cau: phan bd déu trén toan chiéu dai duong anh hudng véi cudng do
U=9,= 2.56 KN/m

46

GVHD: THS BUI NGOC DUNG, THS PHAM VAN TOAN
SV:  BUI VIET DUNG - 100428 Trang:



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

= g" pc = 20.52+6.5 = 27.02 KN/m
= ¢'pc =20.52+6.5 = 27.02 KN/m
= Qpw =2.56 KN/m

37

Vi =g ItE = 27.04x=- =500 24KN
|
(VAREY A Ef = 27.O4x4—22 —567.84KN .

Ve =gt It? - 2.56x3—27 = 47.36KN

|
(VANET Ef = 2.56x4—22 =53.76KN

4. Hoat tai thang diing :

4.1, Doc céu :
+V," :phan lyc gai tréi do hoat tai .
+V,. :phan lyc g6i phai do hoat tai .

T6 hap :

35 145 145
43004300

\/

J% 37/m 42m |

-V, do xe tai 3 tryc :
tr IM
Vi = anmLX(l"'m)X?/L 145(y, +Y,) +35y,

Trong d6 :
+y, :hé sotaitrong xe tditk,y, =1.75.

+IM:lyc xung kich clia xe ,khi tinh mé tru dac thi (1+ %) =1.25

+n_:s0 lan chét tai .
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+m,_:hésdlanxe.—~1lanxe m =1.2.
2lanxe m_=1.

= V. =1x1.2x1.25x1.75x 145(1+0.883)+35x0.767 = 787KN

- V! do xe tai 3 tryc:

145 145 35
14300} 43001

|

b 37m 42m |

— V,| =1x1.2x1.25x1.75x 145(1+0.897) +35x0.795 = 795KN

* Trurgng hop chét tai ca hai nhip (2 lan xe ):

(vi hai nhip khac nhau , nén phai tinh cho céc t6 hop sau)

a, Truong hop V. (max) :

35 145 145 35 145 145 qn =3KN/m
430044300 430014300¢

I T LT L LITT) oo
LT T L L L o

Y6

Y4 Y5

% 37m 42m

+V,, : do xe tai 3 tryc :

r IM
Vit = 0-9anxmLX(1+ﬁ)xnx 145(y, + Y5+ Ys + Ye) +35(Y; +Y,)

=V, =0.9x2x1x1.25x1.75x 145(0.883+1+0.54 +0.438) +35(0.767 +0.642) =1827KN
+V,, : do tai trong lan :

V" =0.9xq,  xIxn_xm, xy,,, =0.9x9.3x(37 + 42)x2x1x1.75= 2314KN .
48
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KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+V,, : do tai trong ngudi :

Vir? = 0.9x0, XIxn xm xy,,, = 0.9x3x (37 + 42)x2x1x1.75 = 764.55KN
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

a, Truong hop V. (max)

145 145 35 15m 145 145 35 Ang 3KN/m
4300430 4300 4300

DA b A b L)) ] GunSkm
bi bbb bbb i bl i T pap s

v

va=1 Y2 VY1

| 37m 42m

IM
=0.9xn, xm x(1+ ﬁ)xny 145(y, + Y, + Y5 + ¥g) +35(Y, +VY,)

=V, =0.9x2x1x1.25x1.75x 145(0.897 +1+0.478 +0.362) +35(0.795+0.594) =1754KN

4.2. Phuong ngang cau (qdm 5 dam T dat cach nhau 2.5m) :

- Gan dang xem nhu c4c tai trong truc tiép tac dung 1én ma tru, tuy theo cau tao mat cat ngang — ¢o
cac so do tac dung cla tai trong :

a. Chét 2 lan xe +2 lan nquai :

=k

. BXTQ.Om )
an Im 1.8 1. . 1.8 - o.@f qLN | %n251m
WJ,H?J?J,J?#LJ?#J?J?J?L#J?K
V
GO chan banh Ln v
VTr Hex

Ta tinh :

e, = % -0.6-1.8-0.6=1.5m

X
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

b.Chét 2 lan xe +1 lan nqudi :

| Bx=|92.0m

— L L 10 L 1 L —
TBH_]O".QS .64 1.8 4 1. 4 1.8 4 O.éﬂ/ qLN | ﬁ%ﬁzﬁm
i1 lwl | I Il iyl <l [ 1T sl I

v \V/

G chan banh Ln v
VTr Hex :
eh

Ta tinh :
B
e = ?—0.6—1.8—0.6 =1.5m
e, = E+ O.25+E =5.25m
2 2

5. Luc ham xe (luc nam ngang theo phuong doc cau): W, (c6 hé sd).
- Dugc |4y theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tur két ciu trén xudng tru qua g6i 6. Tuy theo timng loai g&i cau va dang lién

két ma ti |é truyén cla luc ngang xudng tru khac nhau. Do cac tai liéu tra ctru khong co ghi chép vé i lé
anh hudng clia luc ngang xuéng tru nén khi tinh toan, I4y ti & truyén bang 100%.

- Lyc ham duoc I8y bang 25% trong luong clia cac truc xe tai hay xe hai truc thiét k& cho méi lan duoc
dat trong tat ca cac lan thiét ké dugc chat tai theo diéu 3.6.1.1.1 va coi nhu di cing mot chiéu. Cac luc
nay dugc coi nhu tac dung theo chiéu nam ngang cach phia trén méat duong 1800mm theo ca hai chiéu
doc dé gay ra hiéu Ung luc 16n nhat. T4t c& cac lan thiét k& phai duoc chat tai dong thoi d6i véi cau va
coi nhu di cing mét chiéu trong tuong lai.

- Phai ap dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

+W, :dat cach mat duang 1800mm.

W, = 0-25(2 pi)-n.m;

Trong do:

Z p, :la téng trong luc cla tat ca cac truc xe tai 3 truc.
+Néu doc cdu chi xép 1 xe thi > p; = 35+ 2x145 = 325KN .
+Néu doc cAu x8p 2 xe tai thi : D p, = 0.9x325x2 = 585KN .

= W, =0.25 p;).n_.m,_ =0.25x585x2x1 = 292.5KN
51
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DO AN TOT NGHIEP

TRUONG PAI HOC DAN LAP HAI PHONG
Phéan 2: Thiét ké ky thuét

KHOA CAU PUONG

6. Luc gio (gio ngang ):

6.1. Doc céu :

a. Gio tac dung lén tru :
WT'? = 0.0006.\/2.,6\.Cd >1.8.A(KN)

Trong do:
+ A :Dién tich chan gi6 (m?)
+C, :Hé s6 can vai tru dac C, =1.
Vi dién tich chén gi6 thay d6i — chia nhd dé tim trong tam .

1250
] ]
125+—+—250——250——250——250—+—+125 5 180+
wWe—Z 7R WDWn — ]
p_— M% — T D - T
Wr; Wi 325 Wrs
[ o -
3 i i
™
T 600 =
180+ 180~ j
S e S
; 7
Y. J =
AN 9 AN
[ 0624 50 T 300

Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gio thiét ké V phai dugc xac dinh theo cong thirc:

V=V, xS.

+V: van toc gio .
+V; :van tc gio tra theo vung quy dinh ca viét nam (m/s).
= Tinh Quang Tri thudc vung Il c6 V, =53 (m/s).
+S : Hé s6 diéu chinh vai khu dat chiu gio va do cao mat cau theo quy dinh, tra bang 3.8.1.1-2
Tra S =1.09, v6i khu vuc méat thoang nudc, do cao mat cau so vai mat nudc thong thuyén 1a 12

Vay ta c6 tai trong gio thiét ké Ia:

5 V=V, x§=53x1 .09=57.77(% )
Tu hinh vé :

52
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

A, =(8.3x6+12.5x0.75+1/2x2x3.25x0.75+6x0.75) = 66.1(m?).
Suyra:
WT? = O.OOOG.\/ZA.Cd =0.0006x57.77°x66.1x1 =132.3KN > 1.8.A =118.98(KN)
— thod man.
b. Gi6 doc céu téc dung Ién xe :

WXD = qg-B

Trong do :
+B:la chiéu rong toan bo cau .
+(gq :cudng do gi6 doc tac dung Ién xe =0.75KN/m.
+W,” :tac dung cach cao do mat duang 1800mm.
— W, =qg.B =0.75x12.5=9.375KN .

6.2. Theo phuong ngang cau :

a. Gio tac dung lén tru :

W' =0.0006.V?.A >1.8A

Trong d6 :
+ A :dién tich chan gio6 .
Tuhinhvé: A =H,.B,
+H,:1a chiéu cao tir myc nudc dén dinh tru.
+ B, :chiéu rong tru (doc cau ).
= A =H,.B, =9.8x6=58.8(m?)
=W, =0.0006.V2.A =0.0006x57.77°x58.8 =117.7KN >1.8A =105.84KN

— thod man.

b. Gi6 ngang tac dung vao két cdu nhip :W."

1250 f

1 1
* : ZN . i T X
o i=2% i=2% o o
-t T X
QW @ / @ g =1 1aq
T T T
r . ) | T+
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+ g, :tai trong gi6 phan b déu (KN/m) theo phuong ngang cau.
de =0.0006V*.H, . V6i H, =h,+h,.
Cong thirc nay xem lan can la dac, dam dac .

h,.:chiéu cao lan can .

h, :chiéu cao dam ch .

+W " :1a lyc tap trung ,dat tai gitta chiéu cao clia H, tac dung theo phuong ngang cau — khi 2 nhip

dam don gian .

, (1)

W =gl — 0.0006X57.772X(0.865+ 2 2)x B3 +42)
2

n

¢. Gi6 ngang cau tac dung lén xe :

W, dat & cao do cach mat duong xe chay 1800mm.

=59.25KN

I +1
W, :1.5x(“—2") ~1.5x 37;42

(Vi 1.5 kn/m la tai trong theo tiéu chudn)

7. Tai trong do nudc :

a. Ap luc déy néi:

T4c dung thang dimng theo chiéu tur dudi én tru Py -

Par = 9.81V —

=242KN

V6i V : 1a thé tich tru bi chim trong nudc, Ijr
tir myc nudc tinh toan dén mat cat tru (m?). 3
So0.db : Hinh vé (bén)
Tu hinh vé =

+ Néu tinh ndi lyc tai méat cat II-Il:

| 3.14x1.42

V=V, X5.2+4.6x1.4x5.2=415m° |l

+ Né&u tinh ndi Iyc tai méat cat IlI-1I:
V =V, +V, =415+ 2x8x5 =121.5m°
= py, =9.81V =9.81x41.5=407.11KN

= Py =9.81V =9.81x121.5=1191.9KN

<
A\

180+

. 1407
500 V2

300 Il

180~

200
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

1.1.1 8. Luc ma sat (FR):
Luc do ma sat chung g6i cau phai dugc xac dinh trén co sé cac gia tri cuc dai clia cac hé s6 ma sat

gitta cac mat truot. Khi thich hop can xét dén cac tac dong clia do am va kha nang giam pham chit
hodc nhidm ban clia mat truot hay xoay déi véi hé s6 ma sat. Va trong cac t6 hop thi khong thé I&y
ddng thai tai trong ham va lyc ma sat ma phai Iay gia tri [6n hon, tuy nhién & tru T2 c6 dat g6i ¢6 dinh
véi gia thiét 1a luc ham sé truyén xudng tru theo ty 1& 100% nén trong tinh todn coi nhu lyc ma séat
khong dang ké.

I1. TINH NOI LUC:

Pé tinh than tru ,méng ndi Iuc thudng tinh it nhat 3 mat cat.Yéu cau d &n ta di tinh tai mat ct II-1l va
-1
I1.1._ Theo phuong doc cau : mat cat Il-l va lll-lIl.
1. Doc cdu :TTGH CD 1:

- Cac hé s6 tai trong tinh : .. =1.25,7, =157 =1.

- Hoat tai 2 nhip + lyc ham, 2 xe tai doc cau +lan +ngudi.
- Muc nude cao nhéat: +16.5m
a. Mat cat Il-1l:

g

e Tong luc doc:
N, =1.25(p,, + P, +Vie +Vae) + 15V, +Va, ) +V.irx1.75x1.25+1.75(V,N +V.N9) —1.25V,
=1.25(754+ 2692.5+500.24+567.84) +1.5(47.36+ 53.76) +1827x1.75x1.25+1.75(2314+ 764.55) - 1.25x41.5
= N,=15127 KN
e Téng mbémen : luc ham tac dung tir trai sang phai va mémen theo chiéu kim ddng hé 1a (+) va
nguac lai la (-)
M, =—(1.25V5, +1.5V5, )€ + (L.25Vg, +1.5V,, )€, +1.75x1.25xW, xH,, .

M, =-(1.25x500.24 +1.5x47.36)x0.5+ (1.25x567.84 +1.5x53.76)x0.5+1.75x1.25x292.5x18.1
= M, =11628KN.m

e T6ng luc ngang :
W, =1.75x1.25xW, =1.75x1.25x292.5 = 639.84KN

Trong do :
H,, :1a khodng cach tir diém dat Iyc ham W, dén mat cat II-Il.

Theo hinh vé :

Hy =H, +H, +Hg +H, +1.8m=13.5+0.4+2.2+0.2+1.8=18.1m

V6i:H, : Chiéu day I6p ph( mét cau (m).
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

H, : Chiéu cao gi +da tang (m).
H .., : Chiéu cao dam chd (m).
e, = €,=0.5 (m) : Khodng cach tir tim tru dén tim g&i cau.
b. Mat cat lll-1ll:
e Tbng Luc doc:
N, =N, +1.25P, —1.25V
VGi V" =V =8x2.0x5=80m? (thé tich bé mong).
— N,, =15127 +1.25x1988 —1.25x80 =17512KN
e Tbng Mbmen :
M, =M, +W, x1.75x1.25xH _ =11628+292.5x1.75x1.25x2 =12907.68KN.m
e Téng Luc ngang :
W,, =W, =639.84KN .
2. Doc céu TTGH str dung :
a. Mat cat II-II:

rd

e Tdng Luc doc:

sD _ tr f tr f TR LN Ng I
Nu - Pmt + Rr +VDc +VDc +VDW +VDw +1'25'\/ht +Vht +Vht _Vdn

= N° =754+ 2692.5+500.24+567.84+ 47.36+53.76+1.25x1827 + 2314 + 764.55-41.5
=9936.5KN

Téng Mémen :
M:P = (VL +VE,) e + (Voo +Vay ) e +1.25W, H,
= M;P =—~(500.24 + 47.36)x0.5 + (567.84 + 53.76)x0.5+1.25x292.5x18.1 = 6654.8KN.m

e Tong Luc ngang :
W =1.25W, =1.25x292.5 = 365.62KN

b. Mat cat lll-IlI:

rd

e Tbng Luc doc:
NP = N + P —V."=0936.5+1988—80 = 11844.5KN

rd

o Tong Mdémen :
M ,S,‘,D =M ﬁ'D +1.25W,.H,_, =6654.8+1.25x292.5x2 = 7386.05KN.m

e T6ng Luc ngang :
WS = W P =365.62KN
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

Phén 2: Thiét ké ky thuat

DO AN TOT NGHIEP

11.2. Theo phuong ngang cau : mat cat lI-1l va llI-lll.
1. Ngang c&u TTGH cudng dé 1 :
-HésG tinh tai >1, 5 =1.

- Hoat tai 2 nhip (2 lan xe +1 ngudi Iéch tam vé bén trai .
- Muc nudc cao nhéat : +16.5m
a. Mat cat II-II:

Tuong ty nhu doc cau — trir di 1 nlra phan lyc g6i do tai trong ngudi.

e Téng Luc doc:
Ng
N\ =N, —1.75xV“Tt , V6i N, :doc cau TTGH CD1

— NI 15127 —1.75x 10429

=14458KN

rd

o T6ng Mbémen :

Ng

M = (1.25XL.75xV, (" +1.75xV, .V ) xe, +l.75xvht

Xe,

— M = (1.25x1.75x1827 +1.75x2314)x1.5 +1.75x 764.55

e T0Ong Luc ngang :
W =0

b. Mat cat llI-Ill:

rd

e Tbng Luc doc:

Np =N, +1.25xP, —1.25xV,"

= N =14458+1.25x1988 —1.25x80 =16347.25KN

2

e Tong Mdémen :
MI“,‘, = M,“,‘ =15581KN.m

e Tong Luc ngang :
W\ =0

2. Ngang c&u TTGH st dung 1 :
a. Mat cat II-1l:

rd

e Tbng Luc doc:

Ng
N, = NP Vu” ,V6i NP :theo doc cau TTGHSD.

X5.25 =15581KN.m
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

Phén 2: Thiét ké ky thuat

DO AN TOT NGHIEP

76455 _ 9554.2KN

— N =9936.5 -

rd

o Tong Mbémen :
MM = MM =15581KN.m
e T6ng Luc ngang :
W NSD — O
b. Mat cat lll-1ll:
e Téng Luc doc:

NI = NI+ B, V)

= NP =9554.2 +1988 - 80 =11462.2KN

rd

o Tdng Mdmen :
M,’,“,SD = M,’,“SD =15581KN.m

e T6ng Luc ngang :

W, *° =0
BANG TONG HOP NOI LUC :
Mat Phuong doc cau Phuong ngang cAu
Mt cat TTGH CD1 TTGH CD1
N(KN) MKN.m) | W(KN) N(KN) MKN.m) | W(KN)
[1-11 15127 11628 639.84 14458 15581 0
-1 17512 12907.68 639.84 16347.25 15581 0
TTGH SD1 TTGH SD1
[1-11 9936.5 6654.8 365.62 9554.2 15581 0
-1 11844.5 7386.05 365.62 11462.2 15581 0
I11. KIEM TRA TIET DIEN THAN TRU THEO TTGH:
1. Kiém tra sitc khang tiét dién tru MC II-l (TTGH CB1):
1.1._Xét hiéu trng dé6 manh cda tru : r y
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
TIET DIEN TRU: DOC CAU NGANG CAU: (QuY D))
N| B3 Q ‘ .
‘ —
7 ‘
xgg/ . r
- % % L Bg
| L
7 ) \ A2

Gén dang quy ddi tiét dién try vé& hinh chit nhat c6 chiéu rong la A, , chiéu dai la B, .
Vi B3:BZA2+%.
a._Theo doc céu :

+K:hé s6 =1.

+L,: chiéudaichiunén=H,.

+1_: ban kinh quan tinh 1, — /JF

A

+J,:Moémen quan tinh J, = B,x—=.
12
+F = ByXA,.
.. KL,
r

Néu ty o : < 22 — bo qua hiéu tng vé do manh .

Soliéu: B, =6m ,A, =1.4m ,trucao H, =14m.
Suyra:

B; = 61.4+% =5.06m

F = B,xA, =5.06x1.4 = 7.09m?

3 3
J, =BX Az SOGX&—1157m
r, = ‘/ ,’1 157 =0.404m
7.09
:>'— L4 ——— =34.6>22 — Xétdén hiéu ing vé d6 manh.
r 0.404

b. Theo phuong ngang cau :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

K.L,

—Y << 22
r

B3 ) 3
Taco: J :Azx—3:1.4x506

Y 12 12
J
r, :4/—y = /&11 =1.46m
F 7.09

KL, 14
r 1.46
2. Kiém tra (ing suat tai mat cat Il - II:
N, = 15127 (KN) , M, =11628 (KN.m)
M

- Cong thirc kiém tra: & = N, M R,
F W

m m

=15.11m*

=90.5 <<< 22 = thod man.

Trong dé: R, : la cuong do cla bétong M300 (R, = 15000 KN/m?)
F : Dién tich day mong : F, =5.06x1.4 =7.08 (m?)
W : M6 men chéng uén clia tiét dién
_a*b® 5.06*14°
6 6

N, M :%-F@ =9183.5 (KN/m?) < R, = 15000 (KN/m?) => dat

Omax = — 7+
F W 7.08 165
Véy : Kich thudc day mong chon dat yéu cau .

w =1.65 (")

3. Kiém tra (inq suat tai mat cat Il - llI:

N, = 17512 (KN), M. = 12907.68 (KN.m)
- Cong thire kiém tra: o = N, M R,
Fm Wm

Trong do: R, : la cudng do clia bétong M300 (R, = 15000 KN/m?)
F : Dién tich day mong : F,, = 8x5 = 40(m?)
W : M6 men chong uén cla tiét dién

a*b*> 8*5°

e

_N M 17512 12907.68

Omax = — t—= +

F W 40 33.33

Véy . Kich thudc day mong chon dat yéu cau .

= 33.33 (m")

= 825.07 (KN/m?) <R, = 15000 (KN/m?) = dat
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

1.2 4. Gia thiét cot thép tru:

Trong Thiét k& két cau bé tong cét thép theo tiéu chudn ACI’ trang 517 cho réng viing hiéu qué nht
cla p, 1a tr 1-2%, trong do p, la ti 1& c6t thép trong tiét dién cot. Nnung vi tru cau chiu tai trong va mo
men udn 16n, do do ta gia thiét lugng c6t thép trong tru l&y p, = 0.015
Nhu vay dién tich cot thép trong tru la :

A, = p,A, =0.015x7.08x10° = 106200 mm’

BG tri cot thép theo ca hai phuong ta chon dudng kinh cot thép la @ 25

S6 Iugng thanh ¢t thép ba tri : n = A 91 7thanh
952 3.14

4
Véy: BO tri 230 thanh cot thép @25
Chon chiéu day I6p bao vé cot thép la 10cm
BG tri cot thép chiu luc theo 2 hang
Chon c6t dai c6 dudng kinh @ 16.

1.3 5. Quy dai tiét dién tinh toan:

+ Tiét dién tru chon dugc bo tron theo mot ban kinh bang 0.7m, khi tinh toan quy ddi tiét dién vé hinh
chit nhat dé gan véi mé hinh tinh toan theo Iy thuyét.
+ Céch quy d6i ra mot hinh chir nhat ¢ chiéu rong bang chiéu rong tru, chiéu dai 1y gia tri sao cho

dién tich méat c&t quy ddi bang dién tich thyc. Dién tich c6t thép theo 2 canh clia tiét dién quy d6i van
nhu cd.

% 50;0;1 Hﬁ

wal | TNy 1
kA +777r774+ »140

- ‘Y %703% ﬁL

L 600
6. Kiém tra sitc khang uén theo 2 phuong MC Il-ll:

Xac dinh ty s0 khoang cach gilta cac tam cla I6p thanh c6t thép ngoai bién 1&n chiéu day toan bo cot.
Chon c6t dai c6 duong kinh @ 16

Chon I6p bao vé cot thép tir mép dén tim cla cot thép chiu luc 1a 100mm

Cét thép chiu luc chon @ 25 khodng céch tir mép tiét dién dén tim cot thép la : 100mm

Tinh toan ti s6 khoang cach tam I6p thanh cot thép dén bién ngoai :
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

Thay cho viéc tinh dua trén co s& can bang va tuong thich bign dang cho trudng hop uén hai chiéu,
cac két cAu khong tron chiu uén hai chiéu va chiu nén co thé tinh theo cac biéu thic gan ding sau

So sanh:

tNéulucdoc: N < 0.1.4...A; thikiémtra :

RN U T N S
rxy Prx Pry PO - 4+ —
Prx Pry 0

Trong d6 :
+¢: hé sd stc khang ck chiu nén doc truc : ¢ =0.9.

+ A, - dién tich ti€t dien try .

+M, : mémen uén theo truc x (N.mm).
+M,, : mémen u6n theo truc y (N.mm).
+M,,: stc khang udn ti€t dién theo truc x

+M . sic khang uan tiét dien theo truc'y.

+P,, : stic khéng doc truc khi uén theo 2 phuong ( Iyc doc tiét dién chiu dugc ).

+ P, : stc khang doc truc khi chi ¢ d6 lech tam e, (N)
+P,, @ stc khang doc tryc khi chi c6 do lech tam e, (N)

M

+e, :do léch tam theo phuong x— e, = P“y (mm)
A la A MUX
+e, :do léch tam theo phuongy — e, = 5 (mm)

u

+ P, : luc doc tinh theo TTGH CD1 (lvc doc N)
+P, = 0.85f (A, —A) + A f, (N)

a
+ er :¢X'A§ fy(ds _E)

Tac6:0,10¢ f'; A, = 0,1x0,9x30x7.09x1000 = 19143KN
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Gia tri nay 16n hon tat ca cac gia tri luc nén doc truc Nz & trong céc t6 hop & TTGHCD, vi thé cong
thire kiém toan 1a :

M
&Jr_uygl,o
M

X ry

Xéac dinh Mrx, Mry: strc khang tinh toan theo truc x,y (Nmm)

er=¢.As.fy.(ds—%)

Tuong tu véi Mry
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Trong do:
+ds: khodng cach tir trong tam cot thép t6i mép ngoai cing chiu nén (trir di I6p bétong bao vé va
dudng kinh thanh thép).
+fy: gi6i han chay clia thép.
+As: ba tri so bo rdi tinh dién tich thép can dung theo ca hai phuong.
Af, 0,118x420

c, = = - 0.45
085.48.f.b,  0,85x0,85x30x5.06

AT, 0,118x420

c, = = ~163
0,85.8.f.b, 085x085x30xL.4

a, =c,.3, =0.45x0,85=0.383
a, =c,., =1.63x0,85=1.386

= M, =0,9x0,118x420x10° X[5.06—0,132—%83j =21126685KNm

->M, = 0,9x0,118x420x10° X[l.4 - 0,132—i286j = 25647.3KNm

. B,=085

+b : bé rong mat cat (theo mbi phuang la khac nhau).

Kiém tra strc khang nén ciia tru theo uén 2 chiéu:

Téhop | N M, M, M, My | My My @
t;iig KN KNm | KNm KNm KNm 7 Luan
CDT | 15127 | 11628 | 15581 | 211266.85 | 25647.30 0.662549 dat
TTSD | 99365 | 6654.8 | 15581 | 211266.85 | 25647.30 0.639009 dat
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DO AN TOT NGHIEP

TRUONG PAI HOC DAN LAP HAI PHONG
Phéan 2: Thiét ké ky thuét

KHOA CAU PUONG

7. Tinh toan mii tru:

So do: . 1250 £
-450¢-100~ » 900 + 10050~
% 35 +#25 iem N im 25H % =
T T 4 KR KA TRXF f
o 3 5 a I
8T
(N o A A
: ' : ' : ' : —
1125 4250+ 250 2504050 F1254 &
o d
S o N
3 |
35—+
a4y N
|
- Ma tru [dm viéc nhu ngam cong xén
In-325+——325 2—348( m)
3 3
- Tai trong tac dung 1én phan cong x6n la:
+ Do trong lugng ban than: g, = 2*20.52 = 41.04(KN / m)
+ Do tinh téi phan bén trén : B, = Py 41, myere + P =1620.14KN .
+ Do hoat tai:
35 145 145 35 145 145  Qpg3KN/m
30044300 15m 4300430
=3KN/m

T DT LT LT T 9
bi vy r b by b i bbb i b il es bt v panvh

Y4 YO Yo

Y1 Y2 ygoq |

L wm ﬁ 42m

r IM }
Phit :O'gxmLX(1+m)X7Lxmgter45(Y2 + y3 + ys + ys) + 35(y1 + y4) ;

0.9x1.25x1.75x0.71x 145(0.883+1+0.54 +0.438) +35(0.767 +0.642) =648.8KN

3tr _
Pht -

(31+31) xmg,,, = 1.75X9.3XM x0.336 =216KN

P =1.75x9.3x
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
P — 1.75x3x(37;242) xmg, :1.75x3x@ x1.1=228.11KN
*
e 3

Ry = P + P 1 P = 648.8+ 216+ 228.11=1092.91KN

= Moémen:

M =1.25xg,xw,, + (P, + PR, )Xy =1.25x41.04x6.05 +1.333x(1620.14 +1092.91) = 5926.86KN.m
*_Tinh va b6 tri cét thép:

A P LA 0 S
Sodo: (Hinh bén) e ——— :E
o= A's . Xto e
As N | T

- chiéu day md tru H=1500mm,l6p bdo vé 15mm—h, =1500—15=1485mm
-s0 bd chon: d=1485-25-22/2=1499mm.
- bétong co f, =50MPa, cétthép f, =400MPa

*1N3
= M _ 5926.86*10 =11.98 (cm?)
330d 330x1499

Dé an toan ta chon 12 thanh $22, a = 15 cm.
IV. TINH TOAN MONG COC KHOAN NHOI:

Theo quy trinh 22TCN 272-05, viéc kiém toan strc chiu tai clia coc quy dinh trong diéu 10.5 theo

..........

toan strc chiu tai clia coc theo kha nang két cau va dat nén.
Vi noi Iyc dau coc xac dinh duoc, ta sé tién hanh kiém tra kha nang chiu tai cla coc theo vat liéu
lam coc va kha nang chiu tai clia I6p da gc dau mdi coc.

S6 liéu tinh toan:

Budng kinh than coc 1000 mm
Cao do dinh bé coc +8.3 m
Cao d6 day bé coc +6.3 m
Cao do mi coc (du kién) 6.7 m
Chiéu dai coc (du kién) 13 m
Buang kinh thanh cét thép doc 25 mm
Cudng do béténg coc 30 Mpa
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
Cudng do cot thép coc 420 Mpa
Cu li coc theo phuang doc cau 3000 mm
Cu li coc theo phuang ngang cau 3000 mm

B6 tri coc trén méat bang:

" 800 ‘-
g <

1.3.1 T <:>

13.2 S Y S

13.3 7 T

13.4 %; a) (20 (e

13.5 = 4

+100——300—+——300—+*100-
1.4 1.Xac dinh sirc chiu tai coc:
+ Chan céc khoan nhéi b»ng BTCT ®-éng kYnh D = 1,0m, khoan xuy?n qua c c lip ®Et
dYnh c& gac ma s,t (of )i v lip c_t sai cuéi cd gic ma st of = 45°.
+ Bit«ng cac m c #300.
+ Cét thDp chbu luc 20425 ca c-éng ®¢é 420MPa. 8ai trin $10 a200.

1.1 Xdc dinh sitc chiu tdi trong nén cua coc nhoi theo vdt liéu lam coc:

-Bétong cap 30 ¢o f.’ =300 kg/cm?
- C6t thép chiu luc All cd Ra=2400kg/cm?

Strc chiu tai clia coc theo vat liéu
St chiu tai clia coc D=1000mm

Theo diéu A5.7.4.4-TCTK s(rc chiu tai cla coc theo vat liéu lam coc tinh theo cong thirc sau
P,=4.P, .
Véi P, = Cudng do chiu luc doc truc danh dinh c6 hoac khong c6 uén tinh theo cong thirc :
P, = @.{m.m,f (A, - Ay + A= 0,75.0.85{0,85. f (A, - Ay) +f,.Ag
Trong d6 :
¢ = Hé so strc khang, ¢=0.75
m,,m, : Cac hé so diéu kién lam viéc.
f’ =30MPa: Cudng do chiu nén nho nhét clia bétong
f, =420MPa: Gidi han chay déo quy dinh clia thép
A.: Dién tich tiét dién nguyén cla coc
A.=3.14x1000%/4=785000mm?
A,.: Dién tich clia c6t thép doc (mm?).
Ham lugng c6t thép doc thudng hap Iy chi€ém vao khoang 1.5-3%. véi ham lugng 2% ta co:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét

A,=0.02xA,_=0.02x785000=15700mm®
Vay strc chiu tai clia coc theo vat liéu la:
P, =0.75x0,85x(0,85x30x(785000-15700)+ 420x15700) = 16709.6x10%(N).
Hay P, = 1670.9 (T).
1.2.X4c dinh strc chiu luc nén cla coc don theo curdng do dat nén:
S6 liéu dia chat:

-16p 1: sét pha.
- 16p 2: cudi soi.
- 16p 3: sa thach phong hoa.
- 16p 4: sa thach cing chac.
Theo diéu 10.7.3.2 strc khang d& cla coc dugc tinh theo cong thirc sau:
Qe=pQ,70,,Q,
Vai Q,=q.A,;
Trong do:
Q, : Strc khang da mi coc
q,: Suc khang don vi mii coc (Mpa)
®qp - Hé s6 strc khang ¢,,=0.55 (10.5.5.3)
A, : Dién tich mai coc (mm?)
Xéc dinh strc khéang mdi coc

4,=30,K,, d (10.7.3.5)
Trong d6 :
Ksp : khé nang chiu tai khong thir nguyén.
d - hé s6 chiéu sau khong thr nguyén.
3+
K, =——D (10.7.3.5-2)

sp i
10 /l+ 300-%
S'd

d=1+042 <34
D

S
g, : Cudng do chiu nén doc truc trung binh clia I6i da (Mpa), g, = 35 Mpa
K,: Hé s6 kha nang chiu tai khong thar nguyén

S,: Khoang céch cac dudng nat (mm).Lay S, = 400mm.
t,:  Chiéu rong cac duang nit (mm). LAy t,=6mm.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

D: Chiéu rong coc (mm); D=1000mm.
H,:
D,: Dudng kinh hé da (mm). Dg = 1200mm.
Tinhdugc: d =16
Kep =0.145
Vay q,= 3 x35 x0,145x1,6=20.88Mp = 2088T/m?
Strc chiu tai tinh toan clia coc (tinh theo cong thirc 10.7.3.2-1) la :

Qr = ¢.Q, = ¢gp.A, = 0.5x 2088 x 3.14 x 100074 = 819.5x10°N =819.5 T

Chiéu sau chon coc trong hd da(mm). Hg = 1800mm.

Trong do:
Qg : Strc khang tinh toan clia cac coc.
[0) - Hé s6 strc khang ddi vai strc khang mdi coc duge quy dinh trong bang 10.5.5-
3
A, - Dién tich méat cat ngang clia mi coc

Tur cac kétqué tinh dugc chon sire chiu téi cla coc 1a [P, ]= min(P,;Q,)= 8195 (KN)

1.5 2. Tinh toan noi luc tac dung lén cac coc trong mong:

Péi vai mong coc dai thap thi tai trong nam ngang coi nhur dat nén chiu, ndi luc tai mat cat day mong
Cong the kiém tra:
P <P

Trong do:
- P, Taitrong tac dong Ién dau coc
- P, :Surc khang clia coc da duoc tinh toan & phan trén
Tai trong tac dong 1én dau coc dugc tinh theo cong thirc
M, .x
:E+Mx'ymax+ y™ max

LD SR o
1 1

P

max

Trong d6 :
- P :t8ng lyc ding tai day dai .
-n :s6coc,n=6
- X,y :toaddcla coc so vdihé truc quan tinh chinh trung tam
- M, , M, : tng mémen clia tai trong ngoai so Vi truc di qua trong tam cla tiét dién coc tai day dai
theo 2 phuang x, v.
Kiém todn coc vdi P,=8195KN
Trang thai GHCD 1
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

N,= 15127 KN
M,= 11628 KNm
M, =15581 KNm

Coc Xi (m) Yi (m) X4 (md) | YA (md) Ni (KN) | Yeéucau
1 3 15 9 2.25 6785.14 dat
2 0 15 0 2.25 5302.47 dat
3 3 15 9 2.25 5819.79 dat
4 3 15 9 2.25 4737.32 dat
5 0 15 0 2.25 6302.47 dat
6 3 15 9 2.25 4702.6 dat
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

PHAN III
THIET KE THI CONG
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

CHUONG II:CHUONG | : THIET KE THI CONG TRU

|. I. YEU CAU THIET KE:
Trong d6 an nay, thiét ké phuc vu thi cong tru T2 cho dén méng.

Céc s6 liéu tinh toan nhu sau:

Cao do dinh tru +17.8 m
Cao do day tru +2.8 m
Cao do day dai +0.8 m
Cao dé muc nudc thi cong +8.0 m
Cao d6 day song +3.1 m
Chiéu rong bé tru 5.0 m
Chiéu dai bé try 8.0 m
Chiéu rong moéng 7.0 m
Chiéu dai méng 10.0 m

S6 liéu dia chat :

-l6p 1 : Sét pha.

-l6p 2 : Cudi soi.

-l6p 3 : Sa thach phong hoa.
-l6p 4 : Sa thach cling chac.
II._TRINH TU THI CONG:

I.1 1._Thi cong tru:

Budce 1: Xac dinh chinh xac vy tri tim coc, tim dai

- Xay dung hé thong coc dinh vi, xac dinh chinh xac vi tri tim coc, tim tru thap.
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhai.
Bugc 2 : Thi cong coc khoan nhoi:
- Lap dat hé théng cung cap dung dich Bentonite, hé thdng bom thai vira man khi khoan coc.
- Dung may khoan tién hanh khoan coc
- Haléng c6t thép, d6 bétdng coc.
Bude 3 : Thi cdng vong vay coc van:
- L&p dung coc van thép loai Lassen bang gia khoan.
- Lap dung vanh dai trong va ngoai.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

- Dong coc dén do sau thiét ké.

- L&p dat may bom xoi hit trén hé ndi, x6i hat dat trong hd mong dén do sau thiét ké.
Budc 4 : Thi cdng bé mong:

- XU ly dau coc khoan nhéi.

- D4 bétong bit day, hit nudc hé mong,

- L&p dung van khuén, c6t thép, d6 bétong bé mong.
Buoc 5 : Thi cong tru cau:

- Ché tao, 1ap dung da giao van khuon than tru 1én trén bé tru.

- L&p dat c6t thép than tru, d6 bétong than tru timg dot mot.
Buéc 6 : Hoan thién :

- Th&o d& toan bd hé da giao phu trg.

- Hoan thién tru.

1.2 2. Thi cong két cau nhip:
Budc 1: Chuén bi phuong tién :

-Tap két s&n nhip dam ch trén dudng dau cau .

- Lap dung gia ba chan & duong dau cau .

- Tién hanh lao lap gia ba chan .
Budc 2. Lao I3p nhip d&m chi:

- Diing gia ba chan cu I&p dam & hai dau cau .

- Lao dam vao vi tri g6i cau.

- Tién hanh d6 bétong dam ngang.

- D6 bétong ban lién két gicra cac dam.

- Di chuyén gia ba chan thi cong cac nhip tiép theo.
Budce 3. Hoan thién:

- Théo lap gia ba chan .

- D8 bétong mat dudng.

- Lap dung via chan 6 t6 lan can, thiét bi chiéu sang.

- L3p dung bién béo.

\l. 111 . THI CONG MONG:
Méng coc khoan nhéi dudng kinh coc 1.0m, chéng trén nén da sa thach cting chac. Toan cau co 2

mo: M1, M2va 4 tru : T1, T2, T3, T4.
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phéan 2: Thiét ké ky thuét

Céc théng s6 méng coc

M1 T1 T2 T3 T4 M2
S6 lugng coc trong moéng ( coc) 6 6 6 6 6 6
Budng kinh than coc(m) 1.0 1.0 1.0 1.0 1.0 1.0
Chiéu cao bé coc (m) 2.0 2.0 2.0 2.0 2.0 2.0
Cao do dinh bé coc(m) +13.8 | +8.3 +2.8 | +2.8 | +83 | +13.8
Cao do day bé coc(m) +11.8 | +6.3 +0.8 | +0.8 | +6.3 | +11.8
Cao do mi coc du kiém (m) -3.2 6.7 5.7 | 57 | 6.7 -3.2
Chiéu dai coc dy kién (m) 15 13 6.5 6.5 13 15
Cu li coc theo phuang doc cau (m) 3.0 3.0 3.0 3.0 3.0 3.0
Cu li coc theo phuang ngang cau (m) 5.25 3.0 3.0 3.0 3.0 5.25

1. Céng tac chudn bi:

- Can chudn bj day di vat tu, trang thiét bi phuc vu thi cong. Qua trinh thi cong mong lién quan nhiéu
dén diéu kién dia chat, thuy van, thi cong phic tap va ham chira nhiéu rdi ro. Vi thé doi hdi cong tac
chudn bi ky Iudng va nhiéu giai phap g pho kip thai va cac tinh hudng co thé xy ra. Cong tac chuan
bi cho thi cong bao gdm mot s6 ndi dung chinh sau:

- Kiém tra vi tri 16 khoan, cac méc cao do. Néu cén thiét co thé dat lai cac méc cao do G vi tri méi

khong bi anh hudng bai qua trinh thi cong coc.

- Chuan bi 8ng vach, c6t thép I6ng coc nhu thiét ké. Chuan bi 6ng d8 bétong dudi nudc.
- Thiét k& cap phdi bétong, thi nghiém cap phdi bétong theo thiét k&, diéu chinh cap phdi cho phu hap

véi cudng do va diéu kién d6 bétong dudi nudc.

- Du kién kha ndng va phuong phap cung cép bétong tuai lién tuc cho thi cong d6 bétong dudi nudc.

- Chuan bi cac 16 chira s&n tao diéu kien thuan loi cho viéc kiém tra chat luong coc khoan sau nay.

IL.1 2. Cong tic khoan tao 16:

11.1.1.1 2.1, Xac dinh vi tri 16 khoan:

- Binh vi coc trén mat bang can dua véo cac méc dudng chuan toa do dugc xac dinh tai hién trudng.

Sai s6 cho phép clia 16 coc khong duoc vuot qua cac gia tri sau:

Sai s6 duong kinh coc: 5%
Sai s6 do thang dimg : 1%

......

Sai s6 vé do sau cla |6 khoan : £10cm

11.1.1.2 2.2. Yéu cau vé gia cong ché tao 1ap dung éng véch:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

- Ong vach phai dugc ché tao nhu thiét k&. B& day 6ng vach sai s khong qua 0.5mm so vdi thiét
ké&, 6ng vach phai dam bao kin nudc, di do cimg. Trudce khi ha 6ng vach can phai kiém tra nghiém thu
ché tao éng vach.

- Khi I&p dung 6ng vach can phai c6 gia dinh hudng hoac may kinh vi dé dam bao dung vi tri va do
nghiéng léch.

- 6ng vach c6 thé dugc ha bang phuang phap dong, ép rung hay két hop véi dao dat trong long
ong.

11.1.1.3 2.3. Khoan tao I6:

- May khoan can dugc ké chac chan dam bao khong bi nghiéng hay di chuyén trong qué trinh khoan.

- Cho may khoan quay thir khong tai néu may khoan bi x& dich hay Itn phai tim nguyén nhan x{ Ii kip
thai.

- Néu cao d nudc song thay di can phéi co bién phap 6n dinh chiéu cao cot nudc trong 16 khoan.

- Khi kéo gau 1&n khai |6 phai kéo tir tir can bang 6n dinh khong duoc va vao 6ng vach.

- Phai khdng ché tdc do khoan thich hop vai dia tang, trong dat sét khoan véi t6c do trung binh, trong
dat cudi sdi khoan vai téc do cham.

- Khi chan 6ng vach cham mat da dung gau 1ay hét dat trong 16 khoan, néu gap da mé coi hay mat da
khong bang phang phai d8 dat sét kep da nhd dam cho bing phang hodc cho d6 mot I6p bétong dudi
nudc cdt lidu bing da dam dé tao mat phang cho bua dap hoat dong. Lic dau kéo bua véi chiéu cao
nhd dé hinh thanh 1 6n dinh, tron thanh dimg, sau d6 co thé khoan binh thudng.

- Néu sir dung dung dich sét gitr thanh phdi phii hgp véi cac qui dinh sau :

- D0 nhét clia dung dich sét phai phu hap véi diéu kién dia chat cong trinh va phuong phap sir dung
dung dich. Bé mat dung dich sét trong 16 coc phai cao hon muc nude ngam 1,0m trd Ién. Khi c6 muc
nudc ngam thay d6i thi mat dung dich sét phai cao hon muc nudc ngadm cao nhat la 1,5m.

- Trong khi d6 bétong , khéi luong riéng clia dung dich sét trong khoang 50 cm ké tir day 16 <1,25T/m?,
ham lugng cat <=6%, do nhét <=28 giay. Can phai dam bao chét lugng dung dich sét theo do sau cla
timg I6p dat da, dam bao su 6n dinh thanh 16 cho dén khi két thic viéc d6 bétong.

11.1.14 2.4. Riralb khoan :
- Khi d4 khoan dén d6 sau thiét ké tién hanh rira 16 khoan, c6 thé dung may bom chuyén dung hat mun
khoan tir day 16 khoan Ién . Cting c6 thé diing may nén khi dé dua mun khoan Ién cho dén khi bom ra
nudc trong va sach. Chon loai may bom, quy cach dau xoi phu thudc vao chiéu sau va vat liéu can xoi
hat.

- Nghiém c&m viéc dung phuang phap khoan sau thém thay cho cong tac rira 16 khoan.

111.1.5 2.5, Cdnq tac d6 bétdng coc:
- D8 bétong coc theo phuong phap 6ng rat thang ding.

- Mét s6 yéu cau clia cong tac d6 bétong coc:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

+ Bétong phai dugc tron bang may. Khi chuyén dén cong truang phai dugc kiém tra do sut va do
déng nhat. N&u dung may bom bétong thi bom truc ti€p bétong vao phéu clia 6ng dan.

+ Dau dudi clia 6ng dan bétong cach day 16 khoan khodng 20-30 cm, 6ng dan bétong phai dam
béo kin khit.

+ D0 ngap sau clia 6ng dan trong béténg khong dugc nhd hon 1,2m va khong dugc I6n hon 6m.

+ Phai d6 bétong lién tuc, rit ngan thai gian thao 6ng dan, 6ng vach dé giam thai gian d6 bétong .

+ Khi 6ng dan chira day bétong phai d6 tir tir tranh tao thanh cac tdi khi trong 6ng dan.

+ Thai gian ninh két ban dau cla bétong khong dugc sém hon toan bo thai gian dlc coc khoan
nhéi. N&u coc dai, khéi lugng bétong 16n co thé cho thém chat phu gia cham ninh két.

+ Puong kinh 16n nhat clia da dung dé dd bétong khong duogc 6n hon khe hd gitra hai thanh c6t
thép chl gan nhau cla long thép coc.

11.1.1.6 2.6. Kiém tra chét lurong coc khoan nhéi:

- Kiém tra bétong phai dugc thuc hién trong suét qua trinh clia day chuyén dé bétong dudi nudc.

- Cac mau bétong phai duoc 18y tir phéu chita 6ng dan dé kiém tra do linh dong, do nhét va dac mau
kiém tra cuong do.

+ Trong qué trinh d§ bétdng can kiém tra va ghi nhat ky thi cong cac s6 liéu sau :

+ T6c do d6 bétong

+ Do cam sau clia 6ng dan vao vira bétong .

+ MUc vira bétong dang Ién trong hé khoan.

3. Thi cong vong vay coc van thép:

- Trinh ty thi cong coc van thép:
+ Ddng coc dinh vi
+ Lién két thanh nep véi coc dinh vi thanh khung vay.
+ X0 coc van tir cac goc vé gilra.
+ Tién hanh dong coc van dén do chon sau theo thiét ké.
Thudng xuyén kiém tra dé co bién phap xr i kip thai khi coc van bi nghiéng léch.

4. Cong tac dao dat bang x6i hit :

- Cac lop dat phia trén mat déu la dang cat, sét nén thich hap dung phuong phap xoi hit dé dao dat
ndi ngap nudc.

- Tién hanh dao d4t bang may xoi hut. May x6i hat dat trén hé phao chd néi. Khi x6i dén d6 sau cach
cao do thiét k& 20-30cm thi dimg lai, sau khi bom hat nudc tién hanh dao thi cong dén cao do day

mong dé tranh pha v két cau phia dudi. Sau d san phang, dam chat d8 bétong bit day.
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KHOA CAU PUONG Phén 2: Thiét ké ky thuét

5. P& bétdng bit day :

11.1.1.7 5.1. Trinh tu thi cdng:
- Chudn bi ( vat liéu, thiét bi...)

- Bom bétdng vao thung chua.

- Cat nit ham

- Nhac 6ng d6 len phia trén

- Khi ndt ham xuéng t6i day, nhac 6ng dé 1en dé nat ham bi day ra va ndi lén. Bétong phd kin day. B3
lién tuc.

- Kéo 6ng I&n theo phuang thang dimng, chi dugc di chuyén theo chiéu ding.

- Dén khi bétong dat 50% cudng do thi bom ht nude va thi cong cac phan khac.
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11.1.1.8 5.2. Nquyén tic va yéu cau khi do bé tonqg:

- Nguyeén tac va yéu cau khi d6 bé tong bit day.
- Batong tuai trong phéu tut xudng lién tuc, khong dirt doan trong hd mong ngap nudc dudi tac dung
cla ap lyc do trong lugng ban than.
- 6ng chi di chuyén theo chiéu thang dimg, miéng 6ng d luon ngap trong bé tong téi thidu 0.8m.
- Ban kinh tac dung clia 6ng d6 R=3.5m
- Dam bao theo phuong ngang khong sinh ra vita bétdng qué thira va toan b dién tich day hé méng
dugc phd kin bétong theo yéu cau.
- Nat ham: khit vao 6ng d6, d& xudng va phai néi.
_Béténg:  + Co mac thudng cao hon thiét ké mot cap
+ C6 do sut cao: 16 - 20cm.
+ C6t liéu thuong bang sdi cudi.
- D6 lién tuc, cang nhanh cang t6t.
- Trong qua trinh d6 phai do dac ki ludng.
11.1.1.9 5.3. Tinh toan chiéu day I6p béténg bit déy:
a) Céc s0 liéu tinh toan:

Xac dinh kich thudc day hd méng: Bon vi (cm)

BE TRU HO MONG

g =%
"o @ © o o o
o o o
R 3 N
.0 © © ® o o
~ -k

108—300—+—300—+100 B

1 800 I 1 1000 1

Taco: [=8+2=10m
B=5+2=Tm

Goi h,: 1a chiéu day I6p bé tong bit day .
t: la chiéu sau chon coc van (t>2m)
Xac dinh kich thudc vong vay coc van ta I8y rong vé mdi phia clia bé coc 1a 1m. Coc van s dung la
coc van thép .
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

Phén 2: Thiét ké ky thuat

DO AN TOT NGHIEP

Sa db bé tri coc van nhu sau:

jg().SM

7

I

[1

2t -

1

b) Tinh toan chiéu day I6p bétdng bit day:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

a.*Diéu kién tinh todn:
ap luc ddy ndi clia nudc phai nhd hon ma sat gitta bétong va coc + trong lugng ciia I6p bétong bit day.

Q. h +u,. 4 h +ku,. 4, by m>y (H+h)Q

¥,-H.Q
= h, = = — >1m
Qy, +u,. z|1 Fku,. zlz -m-Qy,

Trong do :
H : Khoang cach MNTC t6i day dai=7.2m
h,: Chiéu day I6p bé tong bit day
m=0,9 hé sd diéu kién lam viéc.
n =0,9 hé s6 vuot tai.
v, . Trong luong riéng clia bétong bit day vy, = 2,4T/m2.
v, : Trong luong riéng clia nudc v, =1 T/m2.
U,: Chu vicoc = 3,14x1=3,14 m
7, - Luc ma sat gitra bétong bit day va coc t, = 4T/m’.
k: SO coc trong méng k = 6 (coc)
Q : Dién tich hé mong. (MG rong thém 1m ra hai bén thanh dé thuan lgi cho thi cong)
Q=10x7=70m.
T, : Luc ma sat gilta coc van vdi 16p bétong:
T, = 3T/m’.
u,: Chuvituongcocvan=(10+7)x2 =34 m

1x7.2x70

=h, = =2.2m>1m
(0,9x70x2,4 +34x3+6x3,14x4).0,9 —70x1

Vay ta chon h,=2.2 (m)

b.* KIEM TRA CUONG PO LOP BETONG BIT PAY:
- Xéac dinh h, theo diéu kién I6p bétong chiu uon.

- Ta cit ra 1 dai c6 bé rong 1a 1m theo chiéu ngang ciia ho méng dé kiém tra.
- Coi nhu dam don gian nhip 1 = 7m.
- S(r dung béténg mac 200 co R, = 65 T/m?.
- Tai trong tac dung vao dam la q (t/m)
q=P, =0y =¥e(Hthy ) =y vy
q=1.(72+h)-24h, =72-14h,
+ Momen |6n nht tai tiét dién gitta nhip 1a :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

_ql? (7.2-14h).7
max 8 8

+ Momen chéng uén :
bh? 1h? hY

6 6 6

+ Kiém tra (ng suét :

M

=44.1-8575h,

W =

max
csmax -

w h,
Ta ¢6 phuong trinh bac hai:
65.n° +51.45h —264.6=0

M, 6.(44.1—?.575hb) Jp—

Gidirataco:h,=1,6m>1m
Vay chon chiéu day I6p bétong bit day h, = 2.2 m lam s6 liéu tinh toan.
11.1.1.10 5.4. Tinh toan coc van thép:

a. Tinh do chéon sdu coc van:

- Khi da d6 bétong bit day xong, coc van dugc tua |én thanh bétong va thanh chéng (co lién két)
nén coc van lat xoay quanh diém O

Pat duai day mong:

Catmin :v,=1.6 (T/m%; ¢"=35".

Hé s6 vuot tai n,=1.2 d6i véi ap lyc chd dong.
Hé s6 vuot tai n,=0.8 ddi véi ap luc bi dong.
Hé s6 vuot tai n,=1.0 déi vdi ap luc nudce.

So d6 tinh do chon sau coc van:

) jEo.5m ] MNTC=+8.00
| 47

! 4 &
=~
~
o1 L | CPTN=+3.4
T
= P3 ig = B
> (O.Sml: |
S e L
1 <N T b
5 pr > |PAr— T
N TR s 4

Hé s6 ap luc dat chli dong va bi dong xac dinh theo cong thuc sau:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Chidong:  K,=tg*(45% /2) = tg*(45°35%2) = 0.27
Bi dong: K, = tg°(45°+¢/2) = tg*(45° + 35°/2) = 1.92
- Trong luong don vi »* cla dat dudi muc nudc sé tinh toan nhu sau:
y =y —m=2-10=1(T/m?
- ap luc do nudc:
P,=0,5*yn*H?2 =0,5*7.72=29.6 (T)
P,=v, H*t=7.7 %t (T)
- ap lyc dat chd dong:
P,=K,n,*0,5*H*y" =0.27*1, 2* 0,5*3* *1 =1.458 (T)
P, = (d+0.5)(t—d) 7, K, n, =(1.7 + 0.5)(t=1.7)x 0.27x 1.2 = 0.71( t-1.7) ()
P.=05(t-d)*y K,n,=05(t-17)x0.27 x1.2=0.162(t - 1.7) (T)
- ap luc dat bi dong
Pe=H.ty.Kyn, =7.7xtx1x1.92x0.8=8.371t (T).
P,=0,5.t2 v. K,.n, = 0.5xt’1x1.92x0.8 = 0.768 t* (T)
Phuong trinh 6n dinh I4t sé béng :

H H t+d 2t +d t t 2t
n+p__+Pp +P =(P,—+tP.— + P, == )x095 (1)
3 3 2 ° 3 2 2 73

thay cac s0 liéu trén vao phuong trinh (1) ta c6 phuong trinh :

& 26.977+1.458+0.364*t- 0.364+0.108t> 0.054t - 0.054=3.237t*+4.185t* 6.442
& 3.237+ 3.713t°+ 0.054 - 34.458 = 0

0.43t* + 2,742t + 0.141t - 6.442=0

Giai phuong trinh bac 3ta co: t=1.87m.

Py

Péantoanchon: t=2m
Chiéu dai coc van chon: Leoeyan=7.7+2+0.5=102m = Chon L =11m.

b. Chon coc van thod man yéu cdu vé cuong do:

Sa d6 tinh toan coc van coi nhur 1 dam gién don véi 2 g6i la diém 0 va diém neo thanh chéng:
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét
jE0.5m MNTC= +8.0
g | N
: £
=
o~
L CDTN= +3.4
+ A —
=2 ch) e
/:rro.Sm I }/
0 \ 1.4
9d 9n T A e iﬁ
) N
Il

* Tinh toan dap luc ngang:

Ap lucngang clianusc: P, =wv,. H, = 1x7.7= 7.7(t/m)
Ap luc dat bi dong : P, = YaH. tg? (45° -0 12).

=> P, = 1,5x7.7xtg%(45° - 17.5%) = 4.25(t/m)

a.Tai vi tri ¢6 Q=0 thi mémen M I6n nhat:
TimM,,,:

max

P T T e

Pdm

A

RA

* 7.7m

RB

Theo so do :

SM, =0 7.7R, =P * L La 20T o o 11, 2717
2 3 2 3

7.7?
3

SR, = (P +P). 1S =(42547.). 5 ~306(T)

SM, =0 7.7R, =(P, + Pd)*%?*(?.? -

2*7.7)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét

SR - [4.25+7.7j*£*[7.7_ 2*7.7) _15.3(T)
° 7.7 2 3

Gia st vi tri Q=0 nam cach g6i mot doan 0 < x < 7.7m
Ta co:

(9+aq,)

q,.(h+x) 2.(H,—x)

X
2 2 3

IM, =Rz.(H, —X)—R,.X+ (1

Q-(Hl _X) 1

Véi: q, =
Hl

q=p,+ Py =545+4.25=9.7(T /m).

X’ _ q'(Hl — X) (Hl — X)Z

(1):>RB'(Hl_X)_RA-X+|:q+Hi1.(H1—X):|H—1 H. 3

Thay so vao (2 )ta c6 phuong trinh bdc 3:
M, =0.59x%+ 2.87x* -8.49x + 35.24(1)

dsM
dx
Giai phuong trinh trén ta co:
X=1.1;x%=-43
Chon x = 3 |am tri s6 dé tinh, ta c6:
M= 30.05Tm

=0<1.77x* +5.74x-8.49=0

Kiém tra:
A - M max 2
Cong thuc : o = —* <R, =2000 kG/cm*.
W,
+ V&i coc van thép laxsen [V daiL =8 m, c6 W = 2200 cm®.

5
_ 30'1% =13636(kG/cm?) <R, =2000 (kGfem” ).

Do dé o

11.1.1.11 5.5. Tinh todn nep ngang :
Nep ngang dugc coi nhur dam lién tuc ké trén cac g6i chiu tai trong phan bd déu:
+ Cac goi la cac thanh chdng véi khoang cach gilta cac thanh chdng la:
| =2 -3m: Theo chiéu ngang.

l, =3 m: Theo chiéu doc.

+ Tai trong tac dung 1én thanh nep 1a phan luc goi R; tinh cho 1m bé rong. R; =8.8 T

(2)
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

So do tinh :

2000 -+—3000 —+2000
T 1

q=R=8.8T
i

200030003000+ 2000
vkzooeﬁsoo%sooe#zoooL

L2000 J—SO%O —J~2000 J‘

Momen I6n nhat M., dugc tinh theo cong thirc gan ding sau :

2 2
2O 8832 go(m)
10 10
Chon tiét dién thanh nep theo cong thirc :
M

— mx R =2000 (kg/cm?
o) W y (kg/cm?)

max
yc

M, _ 7.92x10°
> =

o 2 = 396 cm®,
R, 2000

=W

= Chon thanh nep ngang dinh la thép chi | c6:
W, >W,, =39 cm’.
11.1.1.12 5.6. Tinh toan thanh chéng:
Thanh chéng chiu nén béi lyc tap trung.

Lyc phan bé tam giac: g = p, + py =5.45+4.25=9.7(T)

+ Phan luc tai A Iy mo men d6i véi diém B:

H H
M, =0sR;.L,-0.—.—
A B 2 q 2 3
(L, =H=5.45m)
*
SR - gH ﬂ_ qh 97 5'45:8.8(I')

®2L,73 2*3  2%3
Rs=B =88 (T)

+ Duyét thanh chiu nén:
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phén 2: Thiét ké ky thuat

<4

<0 an

Véi |, = 2.I,= 6m (chiéu dai thanh chiu nén)

Taco: i = 708 =12,34
466

Chon nep dimg co: | =7080 cm*

F,,= 46,5 cm’

=l _ 600 o6
I 1234
2 2
¢:1—0,8.(ij :1—0,8.[%j -081
100 100

* 3

oo A 88M0 _ sasGram?)

p.F, 0.81%465
V6i:o = 233(kG/cm?) < o, =1700kG/cm?)

=> Thanh chéng dat yéu cau

6. Bom hut nudc:

Do ¢ coc van thép va bétdng bit day nén nudc khong tham vao hd mong trong qué trinh thi cong,
chi can b6 tri may bom dé hat hét nudc con lai trong hd méng. Dung 2 may bom loai C203 hat nudc tir

cac giéng tu tao su kho rao cho bé mat hé mong.

7. Thi cong dai coc:

- Trude khi thi cong dai coc can thuc hién mot cong viéc co tinh bat budc do la nghiém thu coc, xem
xét cac nhat ky ché tao coc, nghiém thu vi tri coc, chat luong bétdng va cét thép clia coc.

- Tién hanh dap dau coc.

- Don dep vé sinh hd méng.

- L&p dung van khuon va b6 tri cac lui cét thép.

- Tién hanh d6 bétong bang 6ng dé.

- B&o dudng bétdng khi d f . thi thao d& van khuon.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

ll. 1v. THI CONG TRU:
- Cac kich thudc ca ban cla tru va dai nhu sau:

MAT CAT TAI TRU T2 MAT BEN TRU T2
S —r—250—+—250—+—250—+—250——+125 +180—
[90- ___90F 90+ 90 90" \E =3 g
i N il
1+ 325 20+ 20
o o
S - 3
: 180+ +180-+
- 7100 +—+50 I L +—+50
70 460 70> 4 140+ 1
g 800 3 81 s %
N 7 N
| T 7560 300 ] 300
501 iy [J—~s0 50 50

#100—300—100

+1086—300—+—300—+100

1. Yéu cau khi thi cong:

- Theo thiét ké ky thuat tru thiét ké 1a tru dac bétong toan khéi, do d6 cong tac chl yéu cla thi cong tru
la cong tac bétong cot thép va van khuon.

- Dé thuan tién cho viéc 18p dung van khuon ta du kién sir dung van khuon I&p ghép. Van khuén duoc
ché tao ting khéi nhd trong nha may duoc van chuyén ra vi tri thi cong, tién hanh Iap dung thanh van
khuon.

- Cong tac bétong dugc thuc hién bdi may tron C284-A cong suat 40 m*h, sir dung dam dui bétong
ban kinh tac dung R = 0.75m.

2. Trinh tu thi cong nhu sau:

- Chuyén céc khéi van khuon ra vi tri tru, 13p dung van khuon theo thiét ké.
- D6 betong vao 6ng d6, trude khi d6 bétong phai kiém tra van khuon lai mot 1an nifa, boi dau lén
thanh van khuon tranh hién tuong dinh két bétdng vao thanh van khuon sau nay.

- D6 bétong thanh timg 16p day 40cm, dam G vi tri cach nhau khong qué 1.75R, thai gian dam la 50
giay mot vi tri, khi thdy nudc ximang ndi 1én 1a dugc.Yéu ciu khi ddm phai cdm sau vao 16p ¢t 4 -5cm,
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

d6 dam lién tuc trong thai gian 16n hon 4h phai ddm bao do toan khdi cho béténg tranh hién tuong phan
tang.

- Bdo duding bétong: Sau 12h tir khi d6 béténg co thé tudi nudc, néu trdi mat tudi 3-4 1an/ngay, néu
troi nong co thé tudi nhiéu han. Khi thi cong néu gap trai mua thi phai co bién phap che chan.

- Khi cudng do dat 55%f'c cho phép thao dd van khudn. Qué trinh thao d& ngugc vai qua trinh Iap
dung.

3. Tinh van khuon tru:
M.1.13.1 . Tinh van khuon dai tru.
- Daico kich thudc:a xb xh=8x5x2 (m).

- Ap lyc tac dung lén van khuén gém co:
+ dp luc bétong tuoi.
+ Luc xung kich cua dam.
Chon may tron bé tong loai C284-A ¢ cong suat d6 Q= 40m*/h.
Va dam dui co ban kinh tac dung la 0,75m. q,
Dién tich dai: 8 x 5 = 40 m2.
Sau 4h bé téng dé lén cao dugc: z ~

h_£_40><4
F 40

Gid st dung 6ng voi voi dé d6 Iuc xung kich 0,4T/m?.

75

=4(m) > 0.75(m)

325
400cm

Ap luc ngang tac dung 1&n van khuon a:

+ Do ap luc ngang cua bé tong tuoi:
q,= 400 (Kg/m?) = 0.4 (T/m?) ;=13
+ Luc xung kich do dam bé tong: h > 0,75 m nén
q,= 2.4x0.75x10° = 1800Kg / m?
Biéu d6 ap Iuc thay ddi theo chiéu cao dai nhung dé don gidn hoa tinh toan va thi cong ta coi &p luc
phan b6 déu:

1800<0.75 . 1800 2.45+ 400 4

qe=—2 y ~1671.25(kg/m?)

q"=1.3 x 1671.25=2172.62 (kg/m?)

Chon véan khubn tru nhu sau:
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DO AN TOT NGHIEP

TRUONG PAI HOC DAN LAP HAI PHONG
Phéan 2: Thiét ké ky thuét

KHOA CAU PUONG

/ Nep ding 16x16cm
\

N

/

\

S NC

‘ !
g
\

|
|
7,3‘},7 ,,,,,
|
\
A
\
|

|
|
7,7,3‘} —
|
\
7
\
|

L
41120/20

Thanh cang(J 14 Nep ngang 12x14cm

s o L7

% wavA%a\«AAhw/Aa+

Vén khuon ding 20x4cm é 12 %ﬁ
FO 80 JTGL 50 0

+

N
20120,,4

+

WM.1.23.2. Tinh van ditng:
Tinh toan véi 1m bé rong clia van

So do tinh toan:

qiiiiiiilliiliiiiim[
1
Zf 80 % 80 Zﬁ S
Mémen udn 16n nhat:
2 2
Ld®_217262x08° 0 o
10 10
Kiém tra theo diéu kién nén uén clia van :
o= M <R,
w
2 2
Vei W= bg _ 130047 4 000267 ()
-4
=>g= 139x107 _ 52.06 (kg/cm?) < R, = 130 (kg/cm?)
0.000267
=> Thod man diéu kién chiu luc
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

Kiém tra do vong :

5q1* I

" 384EJ 250

- E :modun dan héi cta gb E, = 90.000 (kg/cm?)
- | :chiéu dai nhip tinh toan 1=80 cm
- J :mdmen quan tinh 1m réng van khuodn
bs® 1x0.04°
12
- q/la tai trong tiéu chudn tac dung lén van khuon.
q=16.71 (kg/cm)
. 5x16.71x 80"
384x9x10* x533
=>\/4y dam bao yéu cau vé do vong.
M.1.33.3. Tinh nep ngang:
- Nep ngang dugc tinh toan nhu 1 dam lién tuc ké trén cac géi la cac thanh nep ding.

J:

= 5.33x10° (m*) = 533 (cm?)

=0.185¢cm < ﬂ =0.32cm
250

- Tai trong tac dung 1&n van ding réi truyén sang nep ngang.

- V6i khodng cach nep ngang 16n nhéat 1a 1.5m ta quy déi tai trong tir van dimng sang nep ngang.

Onep ngang = 0 |1 = 2172.62 x 0.8 = 1738.1 (Kg/m)
So do tinh:

IR NN NN j

L 14

| 150 | 150

+ Moémen I6n nhat trong nep ngang:

_gl* 17381x15?

e = =391.07kgm
10 10

+ Chon nep ngang kich thudc (12 x 14cm)
he® 12x14°

6
+ Kiém tra (g suét:
oM _ 39107 99.76kg/cm? <130kg/cm?
w 392

v'+ Duyét do vong:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét
f— i'q._lg’
48 E.J
3 3
J= blg _12A% 0 4aem

Ohong =0l =1671x 0.8 =1336.8kG/m

fo L Gl 1 13368x150° 500 15046
48 E.J 48 9x10* x 2744 250

Két luan : nep ngang dd kha nang chiu luc

14

M.1.53 4. Tinh nep ditng:

- Nep ding dugc tinh toan nhu 1 dam don gidn ké trén 2 géi, chiu luc tap trung dat & gicra nhip do tai
trong tir nep ngang truyén xuéng
P=qxl, =17381x1.5 = 2607.15 (kg)

+ So db tinh toan:

7
Zf 80 Zﬁ 80 Zﬁ A
+ Mémen:
M = P_I _ 2607.15x1.6 _ 695.24Kgm
6 6
+ Chon nep dng kich thudc (16x16) cm:
2 2
w N 16167 ger 7em?
6
+ Kiém tra (g suét:
a:M:@LlO]}(g/cm2 <130kg/cm?
W 6827
+ Duyét do vong:
_ql®
 48E.J
3 3
3 b.h :16><16 _5461m*
12 12

— g, =1336.8x1.5 = 2005.2kG /m

qvong
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

3 3
_ bt _ 20054180 _ 55508 < 260 _ g 4em
48EJ  48x9x10° x5461 400

_Két luén : nep dimg d0 kha nang chiu luc
1.6
W.1.7 3.5. Tinh thanh cdang:
- Luctrong day cang :R=(p +q)l,x 1, =(200+1800)x0.8x1.5 = 2400Kg
- Khoang cach thang cang: ¢ = 1.5m
- Dung thang cang la thép CT3 c6 R = 1900kg/cm?.

—> Dién tich yéu cau

S _ 2400 =1.263m?

"R 1900
=> Duing thanh cang ®14 ¢6 F = 1.54 cm?
M.1.83.6. Tinh todn g6 vanh luoc:

- Ap lyc phan b6 clia bé tong lén thanh van: p,, = 2.4 x 0.75=1.8(T/m?

- Ap lyc ngang do dam bé tong: p, = 0.2T/m?
- Tai trong téng hop tinh toan tac dung Ién van:
q, = (P, + Ppy)x1.3x0.5=(1.8+0.2) x1.3x 0.5 =1300Kg/m?

xD  1300%3
o~

- Tinh toan vanh lugc chiu lyc kéo T:

tt
- Lycxéddautron: T = —1950(Kg)

+ Kiém tra theo cong thirc: % <R,

Trong do:
F: dién tich da gidm yéu clia tiét dién vanh lugc
R, : cuong do chiu kéo cla gb vanh luge R, = 100kg/cm?
=> F=§b > T _190_419500m?
100

k

Tir d6 chon tiét dién gb vanh luoc : & = 4cm ,b=12cm. Co F= 4x12=48cm?

I11.2
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phén 2: Thiét ké ky thuét

CHUONG IIIl:CHUONG 2 : THI CONG KET CAU NHIP

|. I._YEU CAU CHUNG:
- S0 d6 cau gébm 4 nhip 37m, 1 nhip 42m.

- Chon t6 hap gia lao cAu dé thi cong lao Iap dam .
- V6i ngi dung dé an thi cong nhip 42m , mat cat ngang cau gébm 5 dam T chiéu cao dam

H = 2.2m, khoang cach gitra cac dam S = 2.5m

|I. II._TINH TOAN SO BO GIA LAO MUT THUA:
Céc t6 hop tai trong dugc tinh toan xem xét t6i sao cho gia lao mut thira d@m bao 6n dinh, khong bi lat
trong qué trinh di chuyén va thi cong lao I&p, dong thai ddm béo kha nang chiu luc

- Trwrdng hap 1: T6 hop tai trong bao gom trong luong ban than gia lao mat thira. Trong qua trinh di
chuyén gia mut thira bi hAng & vi tri bat loi nhat. Phai kiém tra tinh toan 6n dinh trong trudng hop
nay.

- Trurdng hop 2: T8 hop tai trong tac dung bao gom trong luong ban than gia lao mdt thira va trong
lugng phién dam. Trong qua trinh lao I&p can tinh toan 6n dinh cac thanh bién dan

1. Xac dinh cac théng sé cd ban clia gia lao mat thira:

- Chiéu dai gia lao mut thira :
L, =2/3 Ly, =2/3x42=28m
L,=1.1 Ly, =1.1x42=46m — chonL, =46 m.

- Chiéu cao chonh,=4m,h,=6m

So db gia lao muit thura
Zﬂﬁ L1=28m ) L2=46m )
1] _ DI TRONG 1 X E LAO DAM I 2m
I
0.3 hi:%ﬁ h2=6r
A B C 4

- Trong lugng gia lao mut thura trén 1 m dai = 1.25T/m

- Trong luong ban than tru tinh tir tréi sang phéila: G, =05T; G,=06T

- Trong luong ban than tru phu dau ndtthra: G,=05T
khi t6 hop gié lao c&u di chuyén tir nhip nay sang nhip khéc tru phu cla gia lao cau chuan bi ha xuéng
ma tru .

Khi d6 dam tu hang So d6 xac dinh d6i trong P nhu sau:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phén 2: Thiét ké ky thuét

P+G1=P+0,5(T)

g=1,25(T,/m
P P P T P L L e P b bl
AR Bx C
| L1=28m | L2 =46m |

7t

G2=0,6(T) G3=0,5(T)

2. Kiém tra diéu kién 6n dinh clia gia lao mut thira quay quanh diém B:
TacoM,<0.8 M (1)
+ M= G, x L, + qxLoxL,/2 = 0.5x46 + 1.25x46%/2 = 1345(T.m)
+M, = (P+0.5) x L, + qxL%/2 = (P+0.5)x28 + 1.25x 2822 =28P+505(T.m)
Thay cac dir kién vao phuong trinh (1) ta c6 :
1345<0.8x(28P +505) = P >42T
chonP=42T
- Xét mémen |6n nhét tai g6i B : Mg = 1345 (T.m)
- Luc doc tac dung trong cac thanh bién :
max = Mfax :13% =6725T
(h=2 chiéu cao dan)

N

* Kiém tra diéu kién 6n dinh cda thanh bién:
o= <R ~1900(kg/cm?)
p*F

Trong do : N la lyc doc trong thanh bien N =672.5 T

@ :hé s6 ubn doc phu thudc vao do manh A
véi A =1,/ 1, |, chiéu dai tinh toan theo hai phuang lam viéc =2 m
Chon thanh bién trén dan dugc gép tur 4 thanh thép goc (250x160x18) (M)
Dién tich : F =4 x 71.1= 284.4 cm?
Ban kinh quan tinh r, =7.99, r, =4.56 chonr,;, =r, = 4.56 cm

Aax = o _ 200 43.86 : Trabang c6 ¢ =0.868
r.. 4.56

N 672500

Thay vao cong thirc : G, = =
p*F 0,868*284,4

= 1724.22 (kGlem?)

Vay 6,.,, < R=1900 Kg/cm® dam bao.
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I1.1

lIl. III. TRINH TU THI CONG KET CAU NHIP:
- L&p dung t6 hop gia lao mut thira, 1&p dung hé théng dudng ray clia t6 hop gia lao mat thira va

xe goong van chuyén

- Di chuyén t8 hop gia lao mat thira dén vi tri tru T,

- Panh dau tim dam, sau d6 van chuyén dam BTCT bang xe goong ra vi tri sau mé dé thuc hién
lao I&p dam & nhip 1

- Van chuyén dam dén t6 hop gia lao mut thira dung balang, kich nang dam va kéo vé phia trudc
(van chuyén dam theo phuong doc cau)

- Khi dam dén vi tri can 1ap dat dung hé théng banh xe va balang xich dat Ién 2 ddm ngang clia
t6 hop gia lao nit thira, di chuyén dam theo phuong ngang cau va dat vao vi tri g6i ca

- Trong qua trinh dat dam xuéng g6i cau phai thudng xuyén kiém tra hé théng tim tuyén dam va
g6i cau. Cong viéc lao 1ap dam duac thuc hién thir ty tir ngoai vao trong

- Sau khi lap xong toan bo s8 dam trén nhip 1 tién hanh lién két tam chung véi nhau va di
chuyén gia lao dé lao 13p nhip ti€p theo. Trinh tu thi cong lao I&p tién hanh tuan tu nhu nhip 1

- Sau khi lao I&p xong toan bo cau thi tién hanh 1ap dat van khuon,cot thép d6 bétong méi ndi va
dam ngang

- Lap dat van khuon, c6t thép thi cong go chan xe, lam khe co gidn cac I6p méat dudng va lan can
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