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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

CHUONG I: GIOI THIEU CHUNG

Cau Sao Phong 1a cdu bic qua séong Gianh nidm trén doan Tuyén Héa thuoc tinh Quang
Binh. Day 1a tuyén duong huyét mach gifta hai huyén X va Y , ndm trong quy hoach phat
trién kinh t€ clia tinh Quang Binh. Hién tai, cic phuong tién giao thong vugt song qua
pha D ném trén tinh 16 Quéang Binh.

Pé d4p ting nhu cdu van tai, gidi tod ach tic giao thong duong thuy khu vurc ciu va hoan
chinh mang Iuéi giao thong cta tinh, can ti€n hanh khao sdt va nghién ctu xay dung mdéi
cu Sao Phong vuot qua song Gianh

1. Cac can cit lap du an

Can cit quyét dinh s6 1206/2004/QD - UB ngay11 thdng 12 nam 2004 cia UBND tinh
Quéng Binh vé viéc phé duyét qui hoach phit trién mang lu6i giao thong tinh Quéang
Binh giai doan 2001 - 2011 va dinh huéng dén nam 2020..

Can ct van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 cua UBND tinh Quéng
Binh cho phép S6 GTVT lap Du dn ddu tu cdu Sao Phong nghién citu dau tu xay dung
cdu Séo Phong.

Can ct van ban s6 260/UB - GTXD ngay 17 thang 4 nam 2005 cua UBND tinh Quang
Binh vé viéc cho phép md rong pham vi nghién citu cdu N vé phia Tay song Gianh.

Can ct van ban s6 1448/CDS - QLDS ngay 14 thang 8 nam 2001 cuia Cuc dudng song
Viét Nam.

2. Pac diém vé diéu kién tu nhién tai vi tri xay dung cau

2.1. Piéu kién khi hau thuy van

2.1.1.Khi tuong

Vé khi hau: Tinh Quéang Binh nim trong khu vuc khi hau nhiét d6i gi6 mia nén cé
nhitng dic diém co ban vé khi hau nhu sau:

Nhiét do binh quan hang nam: ~ 28°

Nhiét do thap nhat :15°
Nhiét do cao nhit i 41°

Khi hau chia lam 2 mua rd rét, miia mua tir thang 9 dén thang 11

Vé gi6: V& mua hé chiju anh hudng truc ti€p cta gié Tay Nam hanh va kho. Mila dong
chiu anh hudng clia gié mua Pong Béc kéo theo mua va rét

2.1.2.Thuy vdn

Muc nuGe cao nhat MNCN = +13.7m

Muc nudce thap nhat MNTN = +4m

Muc nudc thong thuyén MNTT = +8m

Kh4u do thoat nuécZL0 = 250m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Luu lugng Qg =252 m¥/s
Luu toc v =1.52m3/s

2.2. Piéu kién dia chat

Theo s6 liéu thiét k& c6 5 hd khoan véi dac diém dia chat nhu sau:

Ho6 khoan HK1 HK?2 HK3 HK4 HKS
Lép Ly trinh 20 60 100 200 240
Dia chat
1 Cat tho san 4 3 3.5 4
2 Sét cat nau 6 5 5 6
3 Cuoi soi, cat 12 10 11 12 14
4 ba voi xam 0 0 0 00 o0

3. Pé xuat cac phuong an cau:
Cac thong so ky thuat co ban
Ly trinh cau: tt Km 0+170 dé&n Km 0+420
Quy mé va tiéu chudn ky thudt:
Cau vinh ciru bing BTCT UST va BTCT thudng
Khé thong thuyén tng véi song cap 11 1a: Ly = 60m, Hyp = 9m
Khé cau: B=8 +2x1,5 m
Tén suét 1d thiét k& P=1%
Quy pham thiét k&: Quy trinh thiét k& cau cong theo trang thdi gigi han 22TCN-272.05
ciia BO GTVT
Tai trong: xe HL93 va ngudi 300 kg/m2
Céc phuong an kién nghi
Du kién 3 Phuong an xay dung cau:
+ CAu Be tong c6t thép 3 nhip lién tuc, xay dung bang cong nghé dic hing can bang
+ nhip dan.
+ Cdu Be tong cot thép 3 nhip lién tuc, xay dung bang cong nghé ddc hing can béng.
+ Cau Dan Thép 4 nhip don gian, xay dung bang phuong phdp 1dp hing.
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phan 1: Thiét ké so bo

Thong PN N ‘ - Nhip
PA thuyén Kho cau Sodo L(m) Nhip chinh dan
1 60 8+2x1.5 35+55+86+55+35 266 | Damhopdic | Dam
hang can bing T
2 | 60 8+2x1.5 75+115+75 265 | Damhopdic
hang
3 60 8+2x1.5 66x4 264 | Dan thép nhip
don gian
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

CHUONG I:CAC PHUONG AN SO BO

I. PHUONG AN SO BO 1: PHUONG AN CAU BTCT LIEN TUC DUC
HANG CAN BANG + NHIP DAN .

1.1 Mat cit ngang va so do nhip :

- Khé cdu: Ciu duoc thiét k& cho 2 1an xe va 2 1an ngudi di
K =8+ 2x1,5 =11(m)
- Téng bé rong ciu ké ca lan can va giai phan cich:
B =8+ 2x1,5 +2x0,5 +2x0.25= 12.5(m)
- So d6 nhip: 35+55+86+55+35 =266(m)

Tinh todn so bo khdi luong phuong an két cau nhip:

1.2 . Két cau nhip lién tuc:
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Hinh 4.1: 1/2 mit cét dinh tru va 1/2 mit cit gitta nhip
Dam hop c6 tiét dién thay ddi v6i phuong trinh chiéu cao ddm theo cong thifc:
(H

-h
y:“Tm).szJrhm
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Trong do:
H, = (1/12+1/17)L = (5+7.08) m lay = 5 m(chiéu cao dim tai goi).
H,, = (1/40+1/60)L = (1.41+2.125) m 14y = 2 m, (chiéu cao dam tai giita nhip).
L : Phan dai ca cdnh hing L = %—1.5 =40.5m
Thay s0 ta c6:
5-2
y=——1Lx*+2= 32Lx2+2
40.5 40.5
Bé day tai ban ddy hop tai vi tri bat ky cdch giita nhip mot khoang L, dugc tinh theo

cong thic sau:

oty
h,=h+ T L,

X

Trong dé:
h, , h, : BE day ban d4y tai dinh tru va giita nhip
L : Chiéu dai phan cdnh hang

0.8—0.3>< L

X

Thay s6 vao ta c6 phuong trinh bac nhat: h, =0,3+

Viéc tinh todn khoi lugng két ciu nhip s& dugc thuc hién bang cdch chia ddm thanh
nhitng d6t nho (triing vé6i d6t thi cong dé tién cho viéc tinh todn), tinh dién tich tai vi tr
dau c4c niit, tir d6 tinh thé tich clia cic d6t mot cdch tuong déi bing cach nhan dién tich
trung binh ctia méi dot véi chiéu dai clia nd.

Phan chia cdc d6t ddm nhu sau:
+ Khai K, trén dinh tru dai 12 m
+ Dot hop long Ke dai 2,0m
+ S6 dot trung gian n =3x4+6x4m
+ Khoi dic trén dan gido 1= 55-42 - 2 =11m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Ldot

Tén dot
(m)

1/2 Bot KO
bot K1
bot K2
bot K3
bot K4
bot K5
bot K6
bot K7
bot K8
bot K9
bot K10

AR R (AR (R W W W WS

Hinh 4.2. So d6 chia d6t ddm
¢ Tinh chiéu cao tdng d6t ddy dam hop bién ngoai theo dudng cong c6 phuong trinh la:

Y, =a,X*>+b,
5-2
= =1.83x10°m
& 40.5°

— Xéc dinh bé rong ddy dam tai mdi mat cat cdch giita ddm 1 doan 1a Lx:
by =byo +2(H, —H;)v
Vi by, 12 bé rong day dam tai mat cat ddu dam.
V6i by; 1a bé rong ddy dam tai mat ct i.
V6i H, 1a chiéu cao dam tai mat cét sat tru (ddu dam).
Véi Hi; 1a chiéu cao dim tai mit cét i.
V6i v 1a do xién cta thanh =1/10
Tinh kh6i lugng cac khoi dic:
+Thé tich = Dién tich trung binh x chiéu dai
+Khéi luong = Thé tich x 2.5 T/m® (Trong luong riéng ctia BTCT)
Bang xdc dinh khéi lugng céc dot dic

+ + + + o+

Bang 4.4
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 1: Thiét ké so bo
Chiéu | Chiéu
Tén Chiéu | Chiéu | day rong | Dién tich

Téen | mat X cao dai ban ban | matcat | Thétich | Khail-

Stt| dot | cat (m) hop ast day day tb % ong
(m) (m | (m) (m) (m?) (m°) (T)

1 | 1/8K0 | SO, 41.25 5 1.5 0.8 574 | 13.9117 | 20.8676 | 52.16
2 | 3/8K0 | SO, | 38.2500 | 4.6774 | 4.5 |0.7722 | 5.8045 | 13.2529 | 53.0118 | 132.52
3 | 1/2K1 | S1 | 34.5000 | 4.1782 3 | 0.7259 | 5.9044 | 12.8353 | 38.5060 | 96.26
4 | 1/2K2 | 82 | 31.5000 | 3.8158 3 10.6889 | 5.9768 | 12.3405 | 37.0216 | 92.55
5 | 1/2K3 | S3 | 28.5000 | 3.4864 3 | 0.6519 | 6.0427 | 11.8627 | 35.5882 | 88.97
6 | 1/2K4 | S4 | 255000 | 3.1900 3 106148 | 6.1020 | 11.4099 | 34.2298 | 85.57
7 | 1/2K5 | 85 | 22.0000 | 2.8857 4 105716 | 6.1629 | 10.9145 | 43.6582 | 109.14
8 | 1/2K6 | S6 | 18.0000 | 2.5929 4 | 0.5222 | 6.2214 | 10.3909 | 41.5638 | 103.90
9 | 1/2K7 | S7 | 14.0000 | 2.3587 4 104728 | 6.2683 | 9.9129 | 39.6518 | 99.12
10 | 1/2K8 | S8 | 10.0000 | 2.1830 4 0423563034 | 94877 | 37.9510 | 94.87
111 1/2K9 | 89 | 6.0000 | 2.0659 4 103741 ]6.3268 | 9.1155 | 36.4622 | 91.15
12 | 1/2K10 | S10 | 2.0000 | 2.0073 4 103247 | 6.3385 | 8.7951 | 35.1806 | 87.95
13 KN(hgp long) 2 8.6545 | 17.3091 | 43.27
14 KT(Bdc trén DG) 11 8.6545 | 95.2000 | 238.00
15 Tdng tinh cho mét nhip bién 55 566.2016 | 1415.50
16 Téng tinh cho mét nhip gitra 86 9246942 | 2311.73
17 |Téng tinh cho toan nhip lién tuc 196 2057.09 | 5142.74

Vay téng thé tich bé tong diing cho 3 nhip lién tuc 1a:
V, = 2057.0975m?
*Trong luong két cdu nhip ddn:
- Phén nhip dan dung két cau nhip dam dai 35 m.
Chiéu cao clia dam cha 1a h = (1/15 + 1/20)1 = (1.75 + 2.33) (m),
chon h = 1.75(m). Suon dim b = 2(cm)
Theo kinh nghiém khoang céch cia dam chu d =2 + 3 (m), chon d = 2.5 (m).
CAc kich thu6c khéc duoc chon dua vao kinh nghiém va dugc thé hién & hinh 1.
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 1: Thiét ké so bo
sl
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Hinh 1.Tiét dién dam chii
b.Kich thuéc dam ngang :
Chiéu cao h, =2/3h = 1,167(m).
-Trén 1 nhip 35 m b6 tri 6 ddm ngang cdch nhau 6.4 m.
— Chiéu rong suon b, = 12 + 16cm (20cm), chon b, = 20(cm).
— Chiéu dai tinh todn 1a: L, =35,0m

— Do trong lugng ban than dam dan:

2000 1 1500 T 14000

1750

17500

F iz ntip= 2X0.240.1x0.15+1.1x0.2+0.2x0.2+0.6x0.25
=0.825 (m?)
F, =0.6x1.55+2x0.2 = 1.33 (m?)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Fio, = Fagmip + FL)/2 = (0.825+1.33)/2 =1.0775(m?)
Zaain = [Fip (L-7) + Fy x 2x2 +F;, x1.5x2] 7, /L
= [0.825(35 - 7) + 1.33 x 4 +1.0775x3]x2.5/34.4
=2.3692(T/m)
— Do dam ngang :
gn= (H B Hb_ hl)(s B bw)bw X}/bl/Ll
— Trong doé:
L, =L/n=34.4/5 = 6.88 (m): Khoang céch giita 2 dam ngang
= g,=(1.75-0.2-0.25)( 2.5 - 0.2 )(0.2/6.88)2.5 = 0.1755 (T/m)
— Thé tich 1 méi néi ban : V,,,=0.5x0.2x35=3.5 (m?)
Thé tich bé tong 1 nhip la :
V=(2.3692+0.1755)x35x5/2.5+3.5x5 = 195.629(m?)
Téng thé tich bé tong cho c4 2 nhip 1a: V = 2x195.629= 391.258 (m?)
Khéi lugng cot thép cho mot nhip dan so bo (chon ham lugng cét thép 1a 165 kg/m? ):
G =391.258 x 0.165=64.5576 (T)
_Khéi lugng lan can, so bo 14y:
100 150

¥
ot
1180

&

2
o © 100 Jod
&

N LO)|

N
75
" 1180} 270
0
o= X2 _0582x2_ 6 5307757 /m)

n
e P.=0,582(T/m)
V,. = 0.232375x266x2=123.623(m?)
=> c6t thép lan can: m;, = 0.165x 123.623 = 20.3978(T)
— Trong lugng cua go chin :
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

nn
25.0
G, = 0.225x0.3x2.5 = 0.16875T/m.
Vo anin = 0.225%0.3%266 =17.955(m”)
=> Gt thép gd chin : m,, = 0.165x17.955 = 2.9625(T)
— Trong lugng 16p phtt mat cau:
GO6m 5 16p:
Be tong alpha: 5cm;
Lép bao vé: 3cm;
Lép phong nudce: 2cm
L6p dém tao doc 2 cm
Trén 1m? clia két c4u mat dudng va phan bo hanh 14y so bo :
= g, =0.12x2.25x11 =2.97T/m

1.2.1 .Tinh toan khéi lugng méng mé va tru cau:
2.1.Mong mé' M, M,
+ Khoéi lugng mé M1:

100
790 50 5011 S0
I = 25 N7
§L 0 18 2 I
100
L0
<t
©
2
100 [P
250 [150
s s ® @

7|
[ 100

1350

00 300

-Thé tich tudng canh:
Chiéu day tudng canh sau: d = 0.5 m
V. = 2x0.5(2x7.9+5.4x5.4+6.4x2.5) = 60.96 m®
- Thé tich than mé:

0Q
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

V4, = (0.5x1.9546.45x1.5)x12.5= 133.125m*?
- Thé tich bé mo:
V, =2x13.5x5 =135 m*
=> Thé tich mé M1:
V.51 = 60.96+133.125+135 = 329.085 (m?)

+ Khdi lugng mo M2:

50

1(‘10 ‘F 1000 50
5

200

‘ 195
-

25

860
| 250 |
€ [
|
¢
1350

150 250 2
' g ©
150
500
M M g ® o |

-Thé tich tudng canh:
Chiéu day tudng cdnh sau: d = 0.5 m
V,. = 2x0.5(2x10+7.5x7.55+1x2.5) = 79.125 m®
- Thé tich than mo:
Vy, = (0.5x1.95+8.6 x1.5)x12.5= 173.4375m*
- Thé tich bé mé:
V, =2x13.5x5 =135 m’
=> Thé tich mé M2:
Vs = 79.125+173.4375+135 = 387.5625 m?
Téng thé tich 2 ma 1a : V= 329.085 + 387.5625 = 716.6475(m?)
So bo chon ham lugng c6t thép trong mé 165 kg/m®

Khéi lugng cét thép trong 2 mo 1a : m,, =0.165x716.6475=118.2468 T
2.2 Cong tdc tru cdu:
Khoi luong tru cau :
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo
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* Khoi luong truTl:

+ Khéi lugng xa md tru:

V.., = 1.25x7x1.5+0.75x12.2x 1.5+ 0.75x2.6x1.5=29.775(m?)

+ Khoi lugng than tru :

V= (nx1%4+5x2)x19.1 = 251 (m®)
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

+ Khéi lugng méng tru : V,,= 8x8x2+0.5x7.5x7.5=156.125 (m°)
+ Khai luong tru T1: V,=29.775+251+156.125 =436.9 (m*)

*  Khoi luong tru T2 :
+ Khoi lugng than tru :
V,= (nx1.5%+6x3)x18.2= 456.248 (m°)

+ Khéi luong méng tru : V= 11x8x2+0.5x10.5x7.5=297.125 (m°)

+ Khoi lugng tru T2 : V,=456.248 + 297.125 =753.37 (m°)
*  Khoi luong truT3:
*  Khoi luong than tru :
V= (nx1.5%+6x3)x16.8= 421.152 (m°)

+ Khéi luong méng tru : V,,= 11x8x2+0.5x10.5x7.5=297.125 (m°)
# Khéi luong tru T3 : V,=421.152 + 297.125 =718.28 (m®)

*  Khoi luong truT4:

+ Khéi lugng xa mi tru:

Vym = 1.25x7x1.5+0.75x12.2x1.5+ 0.75x2.6x1.5=29.775(m"?)

+ Khoi lugng than tru :
V= (nx17+5x2)x13 = 170.84 (m°)

+ Khéi luong méng tru : V,,= 8x8x2+0.5x7.5x7.5=156.125 (m°)
+ Khai luong tru T4 : V,=29.775+170.84+156.125 =356.74 (m°)

* Téng Khoi hrong 4 tru :
V= 436.9+753.37+718.28+356.74 = 2265.29(m’)
So bo chon ham lugng c6t thép than tru 1a : 165 kg/m®
Nén ta c6 : khoi lugng c6t thép trong 4 tru la :
G =2101.8x0.165 =373.77 (T)

L.3 Tinh toan so b sé lugng coc trong mong

Tinh todn so bo s6 lugng coc trong méng cho md va tru bing cdch xdc dinh cdc tai

trong tic dung lén dau coc, déng thoi x4c dinh sic chiu tai cha coc. Tir d6 so bd chon s6

coc va bo tri coc.

1.3.1 . Xac dinh tai trong tac dung lén day mo
% Xac dinh s6 coc trong mo M2

- Luc tinh todn dugc xac dinh theo cong thiic:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Q = 277|yiQ|

Trong d6:  Q; = T4i trong tiéu chudn
7,y;: He s0 diéu chinh va hé s6 tai trong
- Heé s0 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai
- Tinh téi két c&u nhip dan phan bé déu trén nhip

g, =1.25x195.629 x2.5/35=17.467 (T/m)
- Tinh tai IGp phli va lan can,gd chén phan bo déu trén nhip

g, = 1.5 x(0.232375+0.16875+ 2.97)= 5.0567 (T/m)
- Téng tinh tdi phan bs déu la:

o= g, + g, = 17.467+5.0567 = 22.524 (T/m)
Ta c6 dudng anh hudng 4p luc 1én md do tinh tai nhu hinh veé:

N R T D D D D I
I L=35m

Duong anh huong dp luc lén mé M2
- Dién tich duong 4nh hudng 4p luc mé: o= 17.5 m?
+ Phan luc do tinh tai nhip
DC,ip = 17.5x17.467 = 305.67 T
+ Phan lyc do tinh tai ban thain mo

DC,s =387.5625 x2.5 x 1.25 = 1211.13 (T)
+ Phan luc do tinh tai 16p pht va lan can

DW =17.5x 5.0567 = 88.4923 (T)
» Do hoat tai

- Do tai trong HL93 + nguoi (LL + PL)

nhip

LL=nm.y .(1+%).(Pi i)+ 175 o(PL + WL)

Trong do:

n:Solanxe,n=2.
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

m: Hé s6 lan xe, m = 1.
IM : Luc xung kich (luc dong ) cta xe, Theo 3.6.2.1.1

y : Hé s6 tai trong, y = 1.75

A+ My - 125, v6i IM = 25%
100
P; ,y; :Tai trong truc xe, tung do duong anh hudng.

o : Dién tich dudong anh hudng.

+ Tai trong lan (LL): Tai trong lan thiét k&€ gom tai trong 9,3KN/m phan b6 déu

theo chiéu doc.
+PL : Tai trong ngudi, 3 KN/m* = Téi trong ngudi b hanh phan bs doc trén céu
la PL = (1.5%3) = 4.5 KN/m=0.45 T/m

+ Chiéu dai tinh todn ctia nhip L =35 m

0.45 T/m
R
0.93 T/m 35 145 145
]

ATl T IT PlPri]
1 s m 43m _43m}
0.754 0.877 1
0.93 T/m 11 11

[]

I T T TP TP
: 35m Lot
0.966L1

+ Pudng 4nh hudng phan luc va so d6 xép xe thé hién nhu sau:
So do xép tdi lén duong dnh hudng dap luc moé
Tir so d6 xép tai ta xdc dinh dugc phan lyc g6i do hoat tai tdc dung.
— Vi t6 hop HL-93K (xe tai thiét k& + tdi trong ngudi + tai trong 1an)

LLy o3k = 14.5%(140.877) + 3.5x0.754 +17.5x(2x0.45+0.93)
= 62.749(T)
— V6i t6 hop HL-93M (xe hai truc + tai trong ngudi+ tai trong lan)

LLiy o3m = 11%(1+0.966)+17.5%0.93

GVHD:TH.S.PHAM VAN THAI
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

=37.901 (T)
= LLu = Max( LLyy o3; Ly o3m) = Ly o3x = 62.749 T
- Khi xép 2 lan xe bat lgi hon ta ¢6 phan luc 1én m6 do hoat tai

LL =2*1*(1+0.25)*[14.5%(1+0.877)+3.5*%0.754)+1.75%17.5(2*%1.38)

=159.1637 (T)
Téng tai trong tic dung lén ddy dai

Posy i = 305.67+1211.13 +88.4923 + 159.1637 = 1764.46 T
- Xac dinh siic chiu tai ciia coc:
Du kién chiéu dai coc 1a :36.8m

+Theo vat liéu lam coc:

— Chon coc khoan nhdéi bang BTCT duodng kinh D = 1m, khoan xuyén qua céc 16p
cét tho san ¢4 géc ma sat (@; ); ,16p sét cat nau c6 géc ma sat @, = va 16p cudi soi, cit cd
gbc ma sat ¢ =

Bétong médc 300 c6 R, = 130 kg/cm?* =1300T/m?
© Cét chiu luc 20 @ 25 All ¢6 F = 98.17 cm?, R, = 2400 kg/cm? = 24000T/m?
Xac dinh strc chiu tai clia coc
» Sic chiu tdi cuia coc theo vdt liéu :
a =P, =@m.m.R,.F,+R,.F,)
Trong dé :
- @:hésouondoc p=1
- m;: hé s6 diéu kién lam viéc, do coc dugc nhéi bétong theo phuong diing
nén m, = 0,85
- m,: hé s6 diéu kién 1am viéc ké dén bién phdp thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = n1R* = n*0.5° = 0.785 m’
- R, : Cudng do chiu nén cta bétong coc
R, : Cudng do cta thép chiu luc
- F, : Dién tich c6t thép chiu luc

= R; =0,85x 0,7><|:0.13><7r><502 +2,4><98.17:| =733.68(T)

» Theo ddt nén
Theo diéu 10.7.3.2 stic khdng d& ctia coc dugc tinh theo cong thiic sau:

GVHD:TH.S.PHAM VAN THAI
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Qr=0Q:=04,Q;
V6i Q=q,A
Trong do:
Q, :Stic khang d& miii coc
qp : Stic khang don vi miii coc (Mpa)
¢  :Heéso sic khing ¢,,=0.5 (10.5.5.3)
A,  :Dién tich miii coc (mm®)
Xdc dinh siic khang miii coc :
q,=39,K;, d (10.7.3.5)
Trong d6 :

K, :khd nang chiu tai khong thit nguyén.

d : hé s6 chiéu sau khong thi nguyén.
B+
Kgp = ——2— (10.7.3.5-2)
1o 13w >
Sd
d=1+0,4. Hs <34
DS

qu : Cudng do chiu nén doc truc trung binh cuia 16i da (Mpa), q, = 26 Mpa
K,, :Hé sokha nang chiu tdi khong thit nguyén

Sq : Khodang cach cdc dudng ndt (mm).Lay S, = 400mm.
ty : Chiéu rong céc dudng nit (mm). LAy t;=6mm.

D : Chiéu rong coc (mm); D=1000mm.

H, : Chiéu sau chon coc trong hé dd(mm). Hg = 1000mm.

D, : Puong kinh hé dd (mm). Dg = 1200mm.

=d=1+ 0.4i =1.33
1.2

(3+ 20,

=>Kgp = =——20000_ _0145

10 /l+ 300 6
400

Vay q,= 3 x26 x0,145x1,33=15.0423Mpa = 1504.23T/m*

GVHD:TH.S.PHAM VAN THAI
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Sitc chiu tai tinh todn ctia coc (tinh theo cong thic 10.7.3.2-1) 1a :

Qr = 0.Q, = 9gp.A, = 0.5x 1504.23 x0.5°t =590.71 T

Trong do:
Qr : Sttc khang tinh todn ctia cic coc.
[0) : Hé s6 stic khang doi véi stc khang miii coc dugc quy dinh trong
bang 10.5.5-3
A,  :Dién tich mat cit ngang clia mili coc
. Xdc dinh s6 luong coc khoan nhoi cho méng mo'M,

Phan luc tai g6i do t6 hop tai trong & trang théi giéi han cuong do I 1a:
Rpsyai = 176446 T
Céc coc dugc b trf trong mit phing sao cho khoing cich giita tim cic coc a > 3d (d :
Duong kinh coc khoan nhoi). Ta c6 :
V6i P=590.71 T
Vay s6 lugng coc so bo la
n= g R =g, 176446
P 590.71
Vi g - Hé so kinh nghiém xét dén Iyc ngang va mémen g =
Dung 6 coc khoan nhéi ¢1m bo tri trén hinh vé:

TTLOO‘ 575 575 100

=5.97 (coc).

1350

100_ 300 100

Hinh 4.9. Mt bang méng mé M,
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

1.3.2 Xac dinh sé coc tai tru T1
-Xac dinh tai trong tac dung lén tru T1:
» Do tinh tai
- Tinh téi két c&u nhip dan phan b§ déu trén nhip

g =]"25(195.629 X2.5+566.2016 x 2.5) — 26.45(T /m)
35+55

- Tinh tai I6p phli va lan can,gd chén phan bo déu trén nhip
g, = 1.5 x(0.2323754+0.16875+ 2.97)= 5.0567 (T/m)
Tdng tinh tai phan bo déu la:
g=gl + g2 =26.45 + 5.0567 =31.5067 (T/m)
Ta c6 dudng anh hudng dp luc 1én tru do tinh tai nhu hinh V& (gan ding):
N N U N S N N N S N N Y A

35m 55m
1 1 I

1

Puong dnh hudng dp luc lén tru T1
- Dién tich dudng &nh huéng 4p luc g6i: @ =45 m?
+ Phan luc do tinh tai nhip
DC,pip =45%x26.45=1190.25T

+ Phan lyc do tinh tai ban than tru

DC,, = 1.25 x436.9x2.5 =1638.375 T
+ Phan luc do tinh tai 1Gp phu va lan can

DW =45x5.0567=227.55T

nhip

> Do hoat tai
- Do tai trong HL93 + ngudi (LL + PL)
LL =n.m.y .(1+%).(Pi yi)+ 175 @ (PL + W)
Trong do:

n:Solan xe,n=2.

m: Hé s6 lan xe, m = 1

GVHD:TH.S.PHAM VAN THAI
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

IM : Luc xung kich (luc dong ) cta xe, Theo 3.6.2.1.1
y : Hé so tai trong, y =1.75
A+ M5 Z 125, v6i IM = 25%
100

P, , y; :Tai trong truc xe, tung do dudng anh hudng.
@ : Dién tich dudng anh hudng.

+ Tai trong lan (LL): Tai trong lan thiét k&€ gém tai trong 9,3KN/m phéan b6 déu

theo chiéu doc.
+PL : Tai trong ngudi, 3 KN/m? = Téi trong ngudi b hanh phan bs doc trén céu
la PL = (1.5*%3) = 4.5 KN/m=0.45 T/m
- Tinh phan luc 1én m6 do hoat tai
+ Chiéu dai tinh todn ctia nhip L =90 m

+ Pudng 4nh hudng phan luc va so d xé&p xe thé hién nhu sau:

0.45 T/m
crrrrrr Pt T
0.93 T/m
trrrrrrrrrrr e e T
11 11
H
35 145 145 35 145 145
0.754 0.571
0. 771 0.978 0.727 ﬁi

So do xép tdi lén duong dnh hudng dp luc tru T1

Tir so d6 x€p tai ta xdc dinh dugc phan luc goi do hoat tai tac dung.
- Vi t6 hop HL-93K (xe tai thiét k& + tai trong lan-+tai trong 1an)
LLyy o3¢ = 14.5x(140.8774+0,649+0.571) + 3.5x(0.754+0,727)+45 x (2x0.45+0.93)
=132.44T
- Vé6i t6 hgp HL-93M (xe hai truc + tai trong lan)
LLyjosm = 11x(1+0.978) + 45x0.93 =63.608 T
= LLyo = Max( LLy; g3; LLyy; o3m) = LLyy g3 = 132.44 T

- Khi x&p 2 lan xe bat 1i hon ta ¢6 phan luc 1én mo do hoat tai

GVHD:TH.S.PHAM VAN THAI
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

LL =2x1x1.75x1.25x[14.5x(1+0.877+0,649+0.571) + 3.5x(0.754+0,727)]+
1.75x45x(2x0.45+0.93) = 362.578T
Téng tai trong tac dung lén ddy dai
Vay :
Ppsy qui = 1190.25+1638.375+227.55+362.578 =3418.75 T
. Xdc dinh s6 lugng coc khoan nhoi cho méng truT1
Du kién chiéu dai coc 1a : 12.7m

+Theo vat liéu lam coc:

— Chon coc khoan nhdi bang BTCT dudng kinh D = 1m, khoan xuyén qua cdc 16p
cét tho san c6 géc ma sat (@; ); ,16p sét cat nau c6 géc ma sit ¢, = va 16p cudi soi, cit cd
gbc ma sat ¢p =

Bétong mac 300 c6 R, = 130 kg/cm? = 1300
*  Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm?
Xac dinh strc chiu tai cla coc
» Stic chiu tdi cuia coc theo vt liéu :
a =>P,=@(m.m,R,.F,+R,.F,)
Trong dé :
- @:hésoudndoc p=1
- m,: hé s6 diéu kién lam viéc, do coc duoc nhéi bétong theo phuong ding
nén m,; = 0,85
- m,: hé s6 diéu kién lam viéc ké dén bién phdp thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = nR> = 1*0.5° = 0.785 m>
- R, : Cudng do chiu nén clia bétong coc
- R, : Cuong do cta thép chiu luc
- F, : Dién tich c6t thép chiu luc

= Ry =0,85x0,7x[ 0,130% 7x50% +2,4x88,36 | = 733.68 (T)

» Theo ddt nén

Theo diéu 10.7.3.2 sic khdng d6 cua coc duge tinh theo cong thic sau:

QRz(Pan(Pqup
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Véi Q,=q,A,;
Trong do:
Q, :Sttc khang d& miii coc
gp : Stic khang don vi miii coc (Mpa)
¢q  : Hé so stic khang ¢,,=0.5 (10.5.5.3)
A,  :Dién tich miii coc (mm®)
Xac dinh siic khang miii coc :
q,=39.K,, d (10.7.3.5)
Trong do6 :

K., :khd nang chiu tai khong thit nguyén.

d : hé s6 chiéu sau khong thit nguyén.
(3+3)
Kgp = ——2— (10.7.3.5-2)
10_/1+ 300 L
sd
d=1+04. 75 <34

S
qu : Cuong do chiu nén doc truc trung binh ctia 16i da (Mpa), q, = 26 Mpa
K,, :Hé s6 khd nang chiu tai khong thit nguyén

Sa : Khoang cach cac duong nitt (mm).Lay S, = 400mm.
ty : Chiéu rong cdc duong niit (mm). Lay t,=6mm.
D : Chiéu rong coc (mm); D=1000mm.
H; : Chiéu sau chon coc trong ho dd(mm). Hg = 2000mm.
D, : Duong kinh hé da (mm). Dg = 1200mm.
=d=1+ 0.4i =1.67

1.2

(3+20)

=>Kg = =——10000___g145

10, /1+ 300 &
400

Vay q,= 3 x26 x0,145x1,67=18.885Mpa = 1888.5T/m>

Stitc chiu tai tinh todn cua coc (tinh theo cong thiic 10.7.3.2-1) 1a :
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

Qr = 0.Q, = 9gp.A, =0.5x 1888.5 x0.5°t =741.6 T

Trong do6:
Qr : Stic khang tinh todn clia cic coc.
10) : Heé s6 stic khang d6i véi stc khang mili coc dugc quy dinh trong
bang 10.5.5-3
A : Dién tich mat cit ngang clia miii coc
. Xdc dinh s¢ luong coc khoan nhoi cho tru T1

Cic coc duge bé tri trong mat phang sao cho khoing céch giita tim céc coc a > 3d (d :

Duong kinh coc khoan nhoi).
Vay s0 lugng coc so bo la

R 3418.75

n= fx =15

Vi g - Hé s kinh nghiém xét dén luc ngang va

=6.9(coc).
733

moémen =15

Duing 9 coc khoan nhéi ¢1 m b trf trén hinh vé.

. 300 100
i o

100, 300
=
oﬁ
o
e
o
o
(90}
.o
o
o
(90}
s ®
o
!

—

Hinh 4.10. Mt bang méng tru T1
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

o Xac dinh so coc tai tru T2
e SO coc cha tru T2:
-Xac dinh tai trong tac dung lén tru T2:
» Do tinh tai

- Tinh tai két c4u nhip ddn phan bé déu trén nhip

g, =1 25.1415.5041+ 2311.7356 —33.043T/m

55+86

- Tinh tai I6p phli va lan can,gd chén phan bo déu trén nhip

2, = 1.5 x(0.23237540.16875+ 2.97)= 5.0567 (T/m)
Tdng tinh tai phan bs déu la:

g=g, + g =33.04345.0567 = 38.0997 T/m

Ta c6 dudng anh hudng dp luc 1én tru do tinh tai nhu hinh v&(gan diing xem nhu hinh

tam gidc):

[ r 1 © 7 [ [ [ [ [T [ [ T [ T ]

5500 8600

1 1

1

Duong dnh huong ap luc lén tru T2
- Dién tich duong anh hudng 4p luc g6i: o =70.5 m?

+ Phan luc do tinh tai nhip

DC,;;, = 70.5x33.043 =2329.53 T
+ Phan luc do tinh tai ban than tru

DC,, =753.37 x2.5x 1.25 =2354.28 T
+ Phan luc do tinh tai 16p pht va lan can

DW =70.5x5.0567= 356.497T

hip

» Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)
LL=nm.y .(1+%).(Pi yi)+ 175 @ (PL+ W)
Trong do:
n:Solan xe,n=2.
m: Hé s6 lan xe, m = 1
IM : Luc xung kich (luc dong ) cta xe, (Theo 3.6.2.1.1)
y : Hé s0 tai trong, y =1.75

A+ M5 _ 125, v6i IM = 25%
100
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

P, , y, :Tai trong truc xe, tung do dudng anh hudng.
o : Dién tich dudng anh hudng.

+ Tai trong lan (LL): Tai trong lan thiét k&€ gom tai trong 9,3KN/m phan b6 déu

theo chiéu doc.
+PL : T4i trong ngudi, 3 KN/m? = Tai trong ngudi bo hanh phan bé doc trén ciu
la PL = (1.5%3) = 4.5 KN/m=0.45T/m
- Tinh phan luc 1én mo do hoat tai
+ Chiéu dai tinh toan ctia nhip L =126 m

+ Pudng anh hudng phan luc va so do xép xe thé hién nhu sau:

Tai trong lan va ngudi

11 11
1_1

35 145 1455y 3.5 145 145
71 T
55m 86m

0.84: 0.726
077
hﬁ ogg 0826

So do xép tdi lén duong dnh huong dp luc tru T2

Tir so d6 xép tai ta xdc dinh dugc phan luc goi do hoat tai tac dung.
- V6i t6 hop HL-93K (xe tai thiét k& + tai trong ngudi + tai trong lan)
LLyy o3k = 14.5x(1+0.922+0.776+0.726)+3.5 x (0.844+0.826)+70.5x (2x0.45+0.93)
=183.673 T
- Vé6i t6 hgp HL-93M (xe hai truc + tai trong lan)
LLyy o3y = 11* (140.986) + 70.5%0.93 =87.411 T
= LL,,x = Max( LLy; g3x; LLy93m) = LLygp 03¢ = 183.673 T
- Khi x&p 2 lan xe bat 19i hon ta ¢6 phan luc 1én tru T2 do hoat tai
LL =2*1*1.75%1.25%[14.5*%(1+0.922+0.776+0.726)+3.5%(0.844+0.826)]
+1.75%70.5%(2x0.45+0.93)
=468.56 T
Téng tai trong tic dung lén ddy dai
Vay :
Ppsyan = 2329.53 +2354.28 +356.497 + 468.56 = 5508.87 T
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

o Xdc dinh s luong coc khoan nhdi cho méng tru T4
Phan lyc tai g6i do t6 hop tai trong & trang thdi gidi han cudng do 1 Ia:
Ppgy aui = 5508.87 T

Cic coc duge bé tri trong mat phang sao cho khoing céch giita tim céc coc a > 3d (d :

Duong kinh coc khoan nhoi).
Vay s lugng coc so bo la :

5508.87
733

n.=p x %=1.5 =11.14(coc).

Viéi s - Hé s kinh nghiém xét dén luc ngang va mémen 4 =1.5

Dung 12 coc khoan nhéi ¢1 m bo trf thé hién trén hinh vé.

100, 300 300 300 100
1 1 1 T

-
mw @ @ @ @
o

(=]

™

o @ @ @
o

o

™

> ® ® O @
o

A

Hinh 4.11. Mt bang mong tru T2
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

Gia tri du toan xay lap phuong an I

Téng mic dau tu phuong 4n I

Don gid | Thanh tién
TT | Hang muc cong trinh  |Pon vi| Khdi lugng 1000 d 1000 d
Téng mitc dau tu pa I A+B+C 164,346,322
A, | Gid tri du toan xay lap +I+I1 56,175,361
1, Két cau phan trén
1 BTCT Nhip 35 m> 391.26 10,000 3,912,580
2 BTCT nhip lién tuc m’ 2,057.10] 10,000 120,570,975
3 Go6i dam lién tuc Cai 12.00 5,000 60,000
4 Goi dam gian don Cai 20.00 5,000 100,000
5 Khe co gian Cai 4.00 5,000 20,000
6 L&p phong nude m> | 2.915.00 120 349,800
7 | Beétong &t phan mat cAu m> 2,915.00 2,200 6,413,000
8 | Betong lan can, g chin | m® 141.58 2,000 283,156
9 ong thoit nudc Cai 28.00 150 4,200
10 Deén chiéu sing Cot 18.00 14,000 252,000
Téngl 31,965,711
11, Két cau phan dudi
1 Bé tong md m3 716.65 2,000 1,433,300
2 C6t thép mo T 64.50 15,000 967,478
3 Bé tong tru m3 2,265.29 2,000 4,530,580
4 Cot thép tru T 203.88 15,000 3,058,142
5 Coc khoan nhéi D100 m 1,185.90 5,000 5,929,500
6 Cong trinh phu trg % 20.00 1+2+3+4+5] 3,183,800
Téngll 19,102,799
I+11 51,068,510
m | Xaylipkhic%) | % | 10% | 5,106,851
A=I+I1+111 56,175,361
B, Chi phi khac(%) 10% 1+11 5,106,851
1 | Khao sat thiét k€, QLDA %
Dén bl , gidi phéng mat | %
2 bing
3 Ra phd bom min %o
Téng B 5,106,851
A+B 61,282,212
C, | Chiphiduphong%) | % | 5% | A+B 3,064,111
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

II. PHUONG AN SO BO 2: PHUONG AN CAUBTCT LIEN TUC PUC
HANG CAN BANG.

I1.1 Mat cit ngang va so do nhip :

- Khé cdu: Ciu dugc thiét k& cho 2 1an xe va 2 lan nguoi di
K = 8+ 2x1,5 =11(m)
- Tong bé rong cu ké ca lan can va gidi phan cdch:
B =8+ 2x1,5 +2x0,5 +2x0.25= 12.5(m)
- So d6 nhip: 75+115+75=265(m)

TL1:1000

I1.2 Tinh toan so bo khdi lugng phuong an két cau nhip:

I1.2.1 . Két cau nhip lién tuc:

ol
@ﬁ L) Y i ﬂ
45

777777
i 2950 1500 | 12 625 }

2800

0

Vét 40x40

6100

Vét 40x40

1100

5000

Hinh 4.1: 1/2 mit cit dinh tru va 1/2 mat cét gitta nhip
Dam hop c6 tiét dién thay déi v6i phuong trinh chiéu cao ddm theo cong thiic:

H —h
yzi( “Lz m).sz-rhm
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Trong do:
H, = (1/12+1/17)L = (6.76+9.58) m 14y = 6.8 m(chiéu cao ddm tai g6i).
H,, = (1/40+1/60)L = (1.92+2.875) m 14y = 2.5 m, (chiéu cao dam tai giita

nhip).
L : Phén dai cia cdnh hing L = % ~1.5-55m
Thay s0 ta c6:
y= % Lx*+2.5=0.00142Lx* +2

Bé day tai ban ddy hop tai vi tri bat ky cdch gifta nhip mot khoang L, dugc tinh theo
cong thic sau:

=ty
h,=h+ 0 L,

Trong do:
h, = 0.3 Bé day ban ddy tai giita nhip.
h, = 1.1 BE day ban d4y tai dinh tru
L : Chiéu dai phan cdnh hang

1.1—0.3X L

X

Thay s6 vao ta c6 phuong trinh bac nhat: h, =0,3+

Viéc tinh todn khdi lugng két cau nhip s& dugc thuc hién bing cach chia dim thanh
nhitng d6t nhé (tring vé6i dot thi cong dé tién cho viéc tinh toan), tinh dién tich tai vi tri
ddu cdc nit, tir d6 tinh thé tich clia cdc d6t mot céch tuong d6i bing céch nhan dién tich
trung binh ctia méi dot véi chiéu dai clia nd.

Phan chia cdc d6t ddm nhu sau:
+ Khoi K, trén dinh tru dai 11 m
+ Dot hop long Ke dai 2,0m
+ S6 dot trung gian n =3x4+6x4m
+ Khoi dic trén dan gido 1=75 - 56.5 -2 =16.5m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Ten dot Ldot

1/2 Bot KO
bot K1
bot K2
bot K3
bot K4
bot K5
bot K6
bot K7
bot K8
bot K9

bt K10
bot K11

bot K12
bot K13
bot K14

W
Rl R R RE (AR R R (W (W |Ww (w (w | (B
n |2

STe[7[o[s[s[sf2[1] ro |

Hinh 4.2. So d6 chia d6t dam
o Tinh chiéu cao téng d6t ddy dim hop bién ngoai theo dudng cong c¢6 phuong trinh la:
Y, =a,X*+b,
6.8—-2.5
a1 =

552

=1.42x10"m

e Xdc dinh bé rong ddy dam tai moi mit cét cach gifta dim 1 doan 1a Lx:
by =byo +2(H, —H;)v

V6i by, 12 bé rong ddy ddm tai mat cat dau dam.

Vi by; 1a bé rong ddy dam tai mat cét i.

Vé6i Hy 1a chiéu cao dam tai mat cét sét tru (ddu dam).

+ + + +

Véi H; 1a chiéu cao dim tai mit cit i.
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TRUONG DAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

+ V§i v1a do xién cua thanh =8/61
Tinh kh6i lugng cac khoi dic:

+Thé tich = Dién tich trung binh x chiéu dai
+Kh6i luong = Thé tich x 2.5 T/m®(Trong luong riéng ctia BTCT)
Bang xéc dinh khoi lugng cac dot dic

Tén | Tén X |Chiéu cao Chiéu dai|Chiéu dayChiéu rond Dién tich | Thé tich [Khéi luong

dst |matcat| (m) hop dét | ban day | ban day [matcattb] Vv (T)
St m | m [ m | m | @ [ m)
1 11/8K0| S0, | 55.75| 6.80 15 1.1000 | 5.0000 | 16.99 | 2549 | 63.71
2 | 3/8K0O| SO, |53.00| 649 4 1.0709 | 5.0809 | 16.61 66.43 | 166.07
3 |12K1|] S1 [4950] 5.98 3 1.0200 | 5.2146 | 1597 | 47.91 | 119.77
4 11/2K2] S2 |46.50] 557 3 0.9764 | 53220 | 1542 | 46.26 | 115.66
5 | 1/2K3|] S3 |4350| 5.19 3 0.9327 | 54226 | 14.90 | 44.70 | 111.74
6 | 1/2K4| S4 [4050] 4.83 3 0.8891 | 55165 | 14.38 | 43.15 [ 107.89
7 |1/2K5] S5 3750 4.50 3 0.8455 | 56037 | 13.89 | 41.66 [ 104.15
8 | 1/2K6| S6 |34.00| 4.14 4 0.7945 | 56970 | 13.33 | 53.32 | 133.31
9 | 12K7| S7 [30.00] 3.78 4 0.7364 | 57924 | 12.71 50.86 | 127.15
10 | 1/2K8| S8 | 26.00| 3.46 4 0.6782 | 58759 | 1214 | 48.55 [ 121.37
111 1/2K9| 89 |22.00| 3.19 4 0.6200 | 59475 | 11.59 | 46.37 | 115.93
12 |1/2K10] S10 | 18.00 | 2.96 4 0.5618 | 6.0071 | 11.08 | 44.34 [ 110.85
13 |1/2K11f S11 | 14.00| 2.78 4 0.5036 | 6.0548 | 10.61 4246 | 106.15
14 11/2K12[ S12 | 10.00 | 2.64 4 0.4455 | 6.0906 | 10.18 | 40.72 | 101.81
15 |1/2K13| S13 | 6.00 | 2.55 4 0.3873 | 6.1145 | 9.79 39.18 | 97.95
16 |1/2K14] S14 | 2.00 | 2.51 4 0.3291 | 6.1264 | 9.45 37.80 | 94.51
17 KN(hap long) 2 0.3000 | 6.1280 | 9.30 18.60 | 46.50
18 KT(Duc trén DG) 16.5 9.30 | 153.44 | 383.61
19 Téng tinh cho mot nhip bién 75 891.23 | 2228.09
20 | Téng tinh cho moét nhip gitta 115 1456.99 | 3642.46
21 | Téng tinh cho toan nhip lién tuc 265 3239.45 | 8098.63

Vay téng thé tich bé tong diing cho 3 nhip lién tuc la:
V, =3239.45 m*

— Khoi lugng lan can, so bo 18y:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 1: Thiét ké so bo
100 150
=)
i 1L0] 24 LAJ
8 sylo o %{JJ
N ] )
_125| 10 10100
180 180
o
= 100 | hoa
o — 7 e L
Lo
[o0]
Lo
N
N
— 75
180 | | 270
50
= % _0582%2 ) 530775(T 1m)

e P,.=0,582(T/m)

V,. = 0.232375x266x2=123.623(m?)

=> c6t thép lan can: m;, = 0.165x 123.623 =20.3978(T)
— Trong lugng cua go chin :

g
22.0
G, = 0.225x0.3x2.5 = 0.16875T/m.
Vo enin = 0.225%0.3%266 =17.955(m”)
=> co6t thép go chin : m,, = 0.165x17.955 = 2.9625(T)
— Trong luong 16p phtt mat cau:
GO6m 5 16p:
Bé tong alpha: Scmy;
Lép bao vé: 3cm;
Lép phong nudce: 2cm
L6p dém tao doc 2 cm
Trén 1m? clia két c4u mat dudng va phan bo hanh 14y so bo :
= g, =0.12x2.25x11 =2.97T/m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

I1.2.2 Tinh to4n khéi lugng méng mé va tru cau:
2.1.Mong mé' M, M,
+ Khoi lugng mé M1:

730

200

1 1
w
2L

[

| 270 |
2]

150,
(=] (o]
~
3
- [ 50 4150
580
S,
H 360 9
120 - 10, 360 Jio

-Thé tich tudng cénh:
Chiéu day tudng cénh sau: d = 0.5 m
V.. = 2x0.5(2x7.3+5.8x3.3+5.8%4/2) = 45.34 m*
- Thé tich than mé:
Vi = (0.5%2.7+5.1%1.5)%12.5= 112.5m>
- Thé tich bé mé:
V, = 2*¥14.7%5.8 = 170.52 m®
=> Thé tich mé M1:
Vo = 45.34+112.5+170.52 = 328.36 (m°)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

+ Khoi lugng mé M2:

ﬂq,50 950 b 580
- 5 e
R J (80 8 g
o~ - |
| L0
3 i
[=2]
g § ] .
| s
1150
. 330 o) o
S 2l
360
10, 360  J10
120]

-Thé tich tudng canh:
Chiéu day tudng cdnh sau: d = 0.5 m
‘ V.. = 2%0.5(2x9.5+7%6.2/2+8%3.3) = 67.1 m*
- Thé tich than mé:
Vi = (0.5%2.747.3 #1.5)x=%12.5=153.75m?
- Thé tich bé mo:
V, = 2%14.7%5.8 = 170.52 m®
=> Thé tich m& M2:
V. =67.14153.754170.52 =391.37 m®
Téng thé tich 2 m& 1a : V= 328.56+391.37 =719.93(m?)
So bo chon ham lugng c6t thép trong mé 165 kg/m®

Khoi lugng cét thép trong 2 mé 1a : m, =0.165x719.93=118.79 T
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

2.2 Céng tdc tru cau:
Khdi luong tru cau :

150 325 25

[ «>
150 p20, g
f AL
845 50 T—Tio
4—1— 50
50k / T
jf 1 [
Hm 360 W 360 1
m - - -

Tru T1+T2
*  Khoi luong tru T1 :
+ Khoi lugng than tru :
V= (mx1.5%+5.45%3)%20.3= 475.32 (m*)
+ Khéi lugng méng tru : V,,= 12%8.45%2+0.5%12.5%¥8.95=258.73 (m°)
+ Khoi luong tru T2 : V,= 475.32+258.73 =734.05 (m°)
* Khoi luong tru T2 :
+ Khoi lugng than tru :
V= (mx1.5%+5.45%3)%16.4=384.01 (m?)
+ Khoi luong méng tru : V,,= 12#8.45%2+0.5%12.5+8.95=258.73 (m°)
+ Kh6iluong tru T2 : V,= 384.01+258.73 =642.74 (m°)
* Tong Khoi luong 2 tru :
V= 734.05+642.74 =1376.8 (m®)
So bo chon ham lugng c6t thép than tru 12 : 165 kg/m®
Nén ta c6 : khoi lugng c6t thép trong 4 tru la :
G =1376.8x0.165 =227.17 (T)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

I1.2.3 . Tinh toan so b s6 luong coc trong mong

Tinh todn so bo s6 lugng coc trong méng cho md va tru bang cdch xdc dinh céc tai
trong tic dung lén dau coc, déng thoi x4c dinh stc chiu tai cha coc. Tir d6 so bd chon s6
coc va bo tri coc.

3.1. Xac dinh tai trong tac dung lén day mo

+ Xac dinh s6 coc trong mo M2

- Luc tinh toan dugc xac dinh theo cong thitc:
Q= Z'?i viQ

Trong d6:  Q; = Tai trong tiéu chudn
n,Y,: Hé s6 diéu chinh va hé s6 tai trong
- Heé s6 tai trong dugc 18y theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai
- Tinh tai két cAu nhip bién phan b6 déu trén nhip

g, =1.25x2228.09/75=37.13 (T/m)
- Tinh tai I6p phli va lan can,gd chén phan bo déu trén nhip

g, = 1.5 x(0.23237540.16875+ 2.97)= 5.0567 (T/m)
- Téng tinh tdi phan bs déu la:

g=g, +g,=37.13+5.0567 = 42.18 (T/m)

bl
I L=75m

Puong anh hudng dp luc lén mo M2
- Dién tich dudng &nh huéng dp luc mé: o= 37.5 m?
+ Phan luc do tinh tai nhip
DCpyp = 37.5%37.13 = 1392.38 T
+ Phan lyc do tinh tai ban thin mo

DC,s =391.37 #2.5%1.25 = 1223.03(T)
+ Phan luc do tinh tai 16p pht va lan can

DW =37.5%5.0567 = 189.62 (T)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

» Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL=n.m.y .(1+%).(Pi yi)+ 1.75 o(PL + WL)

Trong do:
n:Solan xe,n=2.
m: Hé s6 lan xe, m = 1.
IM : Luc xung kich (luc dong ) ctia xe, Theo 3.6.2.1.1
y : Hé s tai trong, y =1.75

(1+%) =1.25, v6i IM = 25%
P; , y; :Tai trong truc xe, tung d6 duong anh hudng.
o : Dién tich dudng anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k&€ gom tai trong 9,3KN/m phan b6 déu
theo chiéu doc.
+PL : T4i trong ngudi, 3 KN/m? = Tii trong ngudi bo hanh phan bé doc trén ciu
la PL = (1.5*3) = 4.5 KN/m=0.45 T/m

+ Chiéu dai tinh todn cua nhip L =75 m

0.45 T/m

N
00 S S U O O O O Y A A O I AR O O B I A O
0.93 T/m 35 145 145
0 S S T U S A O A OO Y
[ zom 43m__4.3m

0.885

0.94: 1
0.93T/m 11 11

N
0 S S O e S O O O O O A O
1.2m
0984 | |1

+ Pudng 4nh hudng phan luc va so dd xép xe thé hién nhu sau:

So do xép tdi lén duong dnh hudng dp luc mé

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC 37




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Tir so d6 xép tai ta xdc dinh dugc phan lyc g6i do hoat tai tic dung.
— Véi t6 hop HL-93K (xe tai thiét k& + tai trong ngudi + tai trong 1an)

LLy; o3¢ = 14.5%(140.943) + 3.5%0.885 +37.5* (2*0.45+0.93)
=99.89(T)
— Vé6i t6 hop HL-93M (xe hai truc + tai trong ngudi+ tai trong lan)

LLyy g3m = 11#(14+0.984)+37.5%0.93
=56.7 (T)
= LLpu = Max( LLy; o3c; LLpyp o3m) = LLyy o3¢ =99.89 T
- Khi x&p 2 lan xe bt 1gi hon ta ¢6 phan luc 1én m6 do hoat tai

LL = 2*1*(140.25)*[14.5%(1+0.943)+3.5*%0.885)]+1.75%37.5(2*1.38)
=259.3 (1)
Tdng tai trong tdc dung lén ddy dai

Pogy an = 1392.38+1223+189.62+259.3 =3064.3 T
= Xac dinh sitc chiu tai cia coc:
Du kién chiéu dai coc 1a :20.5m

+Theo vat liéu lam coc:

— Chon coc khoan nhéi bing BTCT dudng kinh D = 1.2m, khoan xuyén qua céc 16p
cat tho san c6 géc ma sat (¢; ); ,10p sét cat nau cé géc ma st ¢; = va 16p cudi sdi, cit cd
gbc ma sat ¢p =

Beétong méc 300 c6 R, = 130 kg/cm?* =1300T/m?>
* Cét chiu luc 20 & 25 AIl ¢6 F = 98.17 cm?, R, = 2400 kg/cm? = 24000T/m?
Xac dinh strc chiu tai cla coc
» Sic chiu tdi cia coc theo vdt liéu :
Xac dinh strc chiu téi clia coc
» Sic chiu tdi cua coc theo vit liéu :
a =P, =¢(m.m.R,.F,+R,.F,)
Trong d6 :
- ¢@:hésoudndocp=1
- m;: hé s diéu kién lam viéc, do coc duoc nhéi bétong theo phuong ding
nén m, = 0,85

- m,: hé s6 diéu kién lam viéc ké dén bién phdp thi cong m, = 0,7
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

- F, : Dién tich tiét dién coc F,, = 1.13 m?
- R, : Cudng do chiu nén cta bétong coc
- R, : Cudng do cua thép chiu luc

- F, : Dién tich c6t thép chiu luc

m.120°

= RS =0,85x0, 7x.{0,130x.[ ]+2,4><98.17} =1000.5 (T)
» Theo ddt nén

Theo diéu 10.7.3.2 sitc khing dd ctia coc dugce tinh theo cong thic sau:
Qr=0Q,=04,Q,
V6i Q,=q,A,;

Trong doé:

Q, :Sttc khang d& miii coc
qp : Stic khdng don vi miii coc (Mpa)
¢,  :Heéso stc khing ¢,,=0.5 (10.5.5.3)
A,  :Dién tich miii coc (mm®)

Xac dinh sic khang miii coc :

4,=39.K,, d (10.7.3.5)
Trong d6 :
K,, :khd nang chiu tai khong thit nguyén.
d : hé s6 chiéu sau khong thi nguyeén.
@+
Kgp = ——2— (10.7.3.5-2)

sp t
10 |1+300 -%
sd

d=1+0,4. Hs <34
DS

qu : Cuong do chiu nén doc truc trung binh cta 16i da (Mpa), g, = 26 Mpa
K

o - Heé so kha nang chiu tdi khong thit nguyén
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 1: Thiét ké so bo
Sa : Khoang cach cdc duong nit (mm).Lay Sy =400mm.
ty : Chiéu rong cdc duong niit (mm). Lay t;=6mm.
D : Chiéu rong coc (mm); D=1200mm.
H; : Chiéu sau chon coc trong ho dd(mm). Hg = 1000mm.

: Pudng kinh h6 dd (mm). Dg = 1600mm.
Tinh dugc : d  =1.2857
Ke =0.14
Vay g, = 3%*26 *0.1421*1.2857=1Mp = 14.25T/m’
Sitc chiu tai tinh todn ctia coc (tinh theo cong thic 10.7.3.2-1) 1a :

Qx = 0.Q, = 9qp.A, = 0.5%1425%0.622#1=860(T)

Trong do:
Qr : Stic khdng tinh todn cla céc coc.
0) : Heé s6 stic khang d6i véi stic khang mili coc dugc quy dinh trong
bang 10.5.5-3
A : Dién tich mat cit ngang clia miii coc
o Xdc dinh s6 lugng coc khoan nhoi cho méng mo'M,

Phan luc tai g6i do t6 hop tai trong & trang théi gidi han cuong do I 1a:
Rpyy aai =3020.8 T
Cic coc duge b6 tri trong mat phang sao cho khoing céch giita tim céc coc a > 3d (d :
Puong kinh coc khoan nhéi). Ta cé :
VGi P =860 T
Vay s6 lugng coc so bd la :

3064.3

=7.12(coc).
860

R
ne= Bx F=2X

V6i - Hé s0 kinh nghiém xét dén luc ngang va momen S =2

Diing 8 coc khoan nhéi ¢1.2m bg tri trén hinh ve.
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 1: Thiét ké so bo
110 625 625 110
11 I 11

oﬁ
—
3@ @ o
o
g @
| O
o @ 3 @ @
‘_kﬁ
| 1470 |

Hinh 4.9. Mt bang méng mé M,

3.2. Xac dinh s6 coc tai tru T1
-Xac dinh tai trong tac dung lén tru T1:
» Do tinh tai
- Tinh téi két c&u nhip dan phan b§ déu trén nhip

g, =1.25( 891.234 x2.5+1456.98 x 2.5) —38.62(T /m)
75+115

- Tinh tdi I6p phl va lan can,gd chén phan b6 déu trén nhip
g, = 1.5 x(0.232375+0.16875+ 2.97)= 5.0567 (T/m)
Téng tinh tai phan b6 déu la:
=gl + g2 = 38.62 + 5.0567 =4.6767 (T/m)

Ta ¢6 dudng anh hudng dp luc 1én tru do tinh tai nhu hinh V& (gan ding):

75m 115m

DPuong dnh hudng dp luc lén tru T1
- Dién tich duong anh hudng 4p luc gbi: @ = 95 m?
+ Phan luc do tinh tai nhip

DC,p, = 95%38.62=3668.9 T

nhip
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

+ Phan luc do tinh tai ban than tru
DC,, = 1.25 *¥734.05%2.5 =22939 T
+ Phan luc do tinh tai 16p pht va lan can
DW = 95x5.0567=480.38T
» Do hoat tai
- Do tai trong HL93 + ngudi (LL + PL)

LL=nm.y .(1+%).(Pi i)+ 175 @ (PL+ W)

Trong do:
n:Solan xe,n=2.
m: Hé s6 lan xe, m = 1
IM : Luc xung kich (luc dong ) ctia xe, Theo 3.6.2.1.1
y : Hé s0 tai trong, y =1.75

A+ M5 _ 125, v6i IM = 25%
100

P, , y; :Tai trong truc xe, tung do dudng anh hudng.
@ : Dién tich dudng anh hudng.

+ Tai trong lan (LL): Tai trong lan thiét k&€ gom tai trong 9,3KN/m phéan b6 déu

theo chiéu doc.
+PL : T4i trong ngudi, 3 KN/m? = Tii trong nguoi bo hanh phan bé doc trén ciu
1a PL = (1.5*3) = 4.5 KN/m=0.45 T/m
- Tinh phan luc 1én mo do hoat tai
+ Chiéu dai tinh todn ctia nhip L =190 m

+ Pudng dnh hudng phan luc va so do xép xe thé hién nhu sau:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

0.45T/m

0.93T/m

35 145 _ 1500 35 145

v 3

7
o.ssst 0.99 Omjﬁﬁ 0.795
1

So do xép tdi lén duong dnh huong dp luc tru T1

Tir so d6 xép tai ta xdc dinh dugc phan luc goi do hoat tai tac dung.
- Vi t6 hop HL-93K (xe tai thiét k& + tai trong lan+tai trong 1an)
LLy; o3¢ = 14.5% (1+0.943+0.795+0.832) + 3.5* (0.885+0,87)+95* (2*0.45+0.93)
=231.76 T
- Vé6i t6 hgp HL-93M (xe hai truc + tai trong lan)
LLyy 03w = 117# (140.99) + 45%0.93 =63.74T
= LL,,x = Max( LLy; 935 LLyg 93m) = LLygp 03k =231.76 T

- Khi x&p 2 lan xe bt 1gi hon ta ¢6 phan luc 1én mo do hoat tai
LL =2%1*%1.75%1.25% [14.5* (1+0.943+0.795+0.832) + 3.5* (0.885+0.87)+
1.75*%95%(2%0.45+0.93) = 557.58T
Téng tai trong tac dung lén ddy dai
Vay :

Poy aai = 3668.9+2293.9+480.38+557.58 =7000.76 T
. Xdc dinh s6 luong coc khoan nhoi cho méng truT1
Du kién chiéu dai coc 1 :17m

+Theo vat liéu 1am coc:

— Chon coc khoan nhéi bing BTCT dudng kinh D = 1.2m, khoan xuyén qua céc 16p
cat tho san c6 géc ma sat (g ); ,10p sét cat nau c6 géc ma sét ¢; = va 16p cuodi soi, cat cé
gbc ma sat ¢p =

Betong méc 300 c6 R, = 130 kg/cm? =1300T/m?>
© Cét chiu luc 18 @ 25 All ¢6 F = 88,36 cm?, R, = 2400 kg/cm? = 24000T/m?
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Xac dinh strc chiu tai cla coc

» Siic chiu tdi cua coc theo vdt liéu :

Xac dinh strc chiu tai clia coc
> Sitc chiu tdi cua coc theo vt liéu :
b. =P, =¢(m.m.R, F,+R,.F,)
Trong do6 :
- ¢@:hésoudndoc p=1
- m;: hé s6 diéu kién lam viéc, do coc dugc nhéi bétong theo phuong diing
nén m, = 0,85
- m,: hé s6 diéu kién lam viéc ké dén bién phdp thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 1.13 m?
- R, : Cudng do chiu nén cta bétong coc
R, : Cudng do cta thép chiu luc

- F, : Dién tich c6t thép chiu luc

2
n.le j+214xgg,36}—1000.5 (D

=> PRy = 0,85x0,7x{0,130 x.(
» Theo ddt nén
Theo diéu 10.7.3.2 siic khang d6 ciia coc duge tinh theo cong thiic sau:
Qr=0Q,=04,Q;
V6i Q=q,Ay
Trong do:
Q, :Sttc khang d& miii coc
qp : Stic khdang don vi miii coc (Mpa)
¢q  : Hé so stic khang ¢,,=0.5 (10.5.5.3)

A : Dién tich miii coc (mm?)

P
Xac dinh siic khang miii coc :

4,=3q,K,, d (10.7.3.5)
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

Trong d6 :
K,  :khd nang chiu tai khong thit nguyén.

d : hé s6 chiéu sau khong thit nguyén.

Sd
B+ B)

K, =—F—— (10.7.3.5-2)

sp t
10 [1+300 4
Sd

d=1+04."s <34
D

S

qu : Cuong do chiu nén doc truc trung binh ctia 16i da (Mpa), g, = 26 Mpa

Ky,  :He so kha nang chiu tdi khong thit nguyén

Sa : Khoang cach cdc dudng niit (mm).Lay Sy =400mm.
ty : Chiéu rong céc dudng nit (mm). LAy t,=6mm.

D : Chiéu rong coc (mm); D=1200mm.

H; : Chiéu sau chon coc trong ho dd(mm). Hg = 2000mm.

D, : Duong kinh hd da (mm). Dg = 1600mm.
Tinh dugc:d =1.5
Ke =0.14
Vay g, = 3%26 *0.1421*1.5=1Mp = 16.63T/m’
Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :

Qr = 0.Q, = 9qp-A, = 0.5%1663%0.62>1=940(T)

Trong dé:
Qr : Stic khéng tinh todn clia cic coc.
[0) : Hé s6 stic khang doi véi stc khang miii coc dugc quy dinh trong
bang 10.5.5-3
A, : Dién tich mat cit ngang clia miii coc
o Xdc dinh s luong coc khoan nhoi cho méng mo'M,

Phan luc tai g6i do t6 hop tai trong & trang thdi gidi han cuong do I 1a:

Ry qu =7000.76 T
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Cic coc duge b6 tri trong mat phang sao cho khoing céach giita tim céc coc a > 3d (d :
DPuodng kinh coc khoan nhéi). Ta c6 :

VGiP=940T
Vay s lugng coc so bo la :

7000.76

n,= fx %=l.5>< =11.17 (coc).

V6i p - Hé s0 kinh nghiém xét dén luc ngang va momen g =2

Duing 12 coc khoan nhéi ¢1.2m bo tri trén hinh veé.

10, 360 360 360 10

or -
—
e @ @ @
o
O
(90
o
N <
(o]

360

| 1300 )
Hinh 4.10. Mgt bang moéng tru T1

110
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

Hang muc cong Pon gia Thanh tién
TT trinh Don vi Khai luong 1000 d 1000 d
Téng mic dau tu pa A+B+C 70,411,477.00
A, | Gid tri du todn xay T+II+111 61,470,337.06
I, Keét cau phan trén
1 | BTCT nhip lién tuc | 3 3,239.45 10,000.00 32,394,500.00
2 Go6i dam lien tuc Cai 12.00 5,000.00 60,000.00
3 Khe co gian m 2.00 5,000.00 10,000.00
4| Lépphongnuée | m> 2,915.00 120.00 349,800.00
5 | Bétong at phan mat | 1,3 2,915.00 2,200.00 6,413,000.00
Bétong lan can, g& m3 141.05 2,000.00
6 chan 282,090.00
7 ong thoat nudc Cai 28.00 150.00 4,200.00
8 Peén chiéu sang Cot 18.00 14,000.00 252,000.00
Tdngl 39,765,590.00
11, Két cau phan duéi
1 Bé tong mo m3 719.93 2,000.00 1,439,860.00
2 Cot thép mo T 64.79 15,000.00 971,905.50
3 Beé tong tru m3 1,376.80 2,000.00 2,753,600.00
4 Cot thép tru T 123.91 15,000.00 1,858,680.00
Coc khoan nhéi
5 D120 m 915.20 7,000.00 6,406,400.00
6 | Cong trinh phu trg % 20.00 1+2+3+4+5 2,686,089.10
Téngll 16,116,534.60
I+11 55,882,124.60
Xay lap khac(%) % 10% 5,588,212.46
I
A=I+1+111 61,470,337.06
Chi phi khac(%) 10% I+IT 5,588,212.46
B,
Khao sat thiét %
] k&,QLDA
Pén b, gidi phéng %
5 mat bang
3 Ra pha bom min %
Téng B 5,588,212.46
A+B 67,058,549.52
Chi phi du % 5% A+B 3,352,927.48
C, phong(%)
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phan 1: Thiét ké so bo

III. PHUONG AN CAU GIAN THEP
- Khé cdu 8+2x1.5m

- Dan c6 dudng bién song song c6 thanh ding thanh treo.
- Chiéu cao dan H= 10 m.
- Chiéu rong khoang dan d = 8.25 m.
- S6 khoang dan n = 8.
- Thép hop kim thép cé:
+ Cudng do chiu luc doc truc R,=2700kG/cm?.
+ Cuong do chiu nén khi uén R, =2800kG/cm?>.
+ Trong lugng riéng y =7.85 T/m°.
- Khoang cach tim 2 dan chu :B =9.0m.

- Chiéu dai tinh todn dan cidu L = 66 m.

1‘ i 1‘

290

1000

=

“E‘—gg 400 400 1504 b
VIR) 2:::55E%¥%§d§§%%%3§e:::£ 15535

15

A0k 640 ]

Hinh 4.18. Cdu tao hé dim mdt ciu

II1.1 Cau tao hé mat cau.
-L6p pht mat cdu goém 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong 1udi thép)3 cm
+ L6p phong nuéc 2cm

+L6p dém tao doc 2 cm
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

+ Chiéu day trung binh ctia 16p phtt mat cdu dtb = 12 cm va y =2,25T/m3

IIL2 Xac dinh tinh tai.
* Tinh tai giai doan I:
-Trong lugng ban BTCT mat cAu: g,,. = 2.5(0.2x8+ 0.15x4.3) = 5.61 T/m.
- Trong lugng hé mat ciu ¢6 dim doc, ddm ngang khoang 0.08 T/m>
- Trong lugng dim d& dudng nguoi di bo 0.04 T/m?
= Tinh tai giai doan I 1a:
Cume = [5.61 +(0.04x2.15)*2+0.08*#8]= 6.422(T/m)
Tai trong phan bd cho mot dam 1a.
gt =6.422 /5 = 1.2844 (T/m).
* Tinh tai giai doan II:
-Trong lugng 16p phu mat ciu
glp =0,12 x11x2,25=2.97T/m
Vay thé tich 16p phlt mit ciu cho mot nhip Ia :
Vip=0,12 x11x66= 87.12 m3
- GO chan bénh:
Trong lugng gd chén banh:
gcb=2 *(0.2 + 0.15) *0,3 *2.5 =0.525 T/m
Thé tich clia g& chin bénh
V =2%(0.2 + 0.15) *0.3%¥265 = 55.65 (m®)
Trong luong lan can:

2. =0.582

V. = 0.232375x265x2=123.6(m?)

=> cOt thép lan can: m;, = 0.165x 123.6 = 20.39(T)
= Tinh tai giai doan IT 1a :

g2 =2.97 +0.525 +0.582%2= 4.659 T/m

* Trong lugng gian chii duoc tinh bing cong thic:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

a*n, *k+ ll*gdmc+n2(gmc +g|k)5 #

R, *b*A+a)L
y

gan =

Trong do6 :
g — Trong lugng gian chu (d4m) trén 1m dai
Ny, My, N, 2 12 cdc hé s6 vuot tai hoat tai ,finh tdi va cdc 16p mat cdu .
Theo tiéu chuén 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25

K — Tai trong phan bé déu clia hoat tai c6 ké dén hé s6 xung kich va hé s6 phan phoi
ngang.

IM
K= m(1+ ﬁjnHLQBth +Nyba,g
V6i : k4 - Tai trong tuong duong ciia mot lan xe 60t6 tra v6i duong anh hudng tam giac c6

dinh & % nhip :

35 145 145
16.5m 40.9m

s

0.7 0.685 0.620

1 —

Ky =0.928 T/m

_P*y, 145%0.75+0.685)+3.5%0.62
P 0.5%66*0.75

1 - Hé s6 phan phoi ngang ctia 6to

m — Hé s6 lan xe = 1 (Hai lan xe)

IM: luc xung kich tinh theo phén tram; IM=25%

M ne - hé s6 phan phéi ngang ctia ngudi di bo .

Tai trong phan b6 déu ctia ngudi di bo : 0.3 (T/m).

g, : Trong luong hé dim mat ciu trén 1m? mat bang gifta hai tim gian (khi c6 dim ngang
va dam doc hé mat cau) 14y so bo 12 0.1 T/m2 => g, = 0.1 x 9 ==0.9 T/m.

R — Cudng do tinh todn ctia vat liéu. R =27000 T/m? ( Tinh véi cdu gian)

v - Trong luong riéng ctia thép : y = 7.85 T/m?

L — Chiéu dai nhip tinh todn cia gian : 1 = 66m.
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

a,b — Hé s6 dac trung trong lugng. So b chon: a=b=3.5

a : 12 hé s6 tinh dén trong lugng cua hé lién két , 18y =0.1

II1.3 .Tinh todn hé s6 phan phdéi ngang ciia gian chu:
- Tinh theo phuong phép don bdy.

‘ﬁleﬂ.a,_,lm .,5_Q.Q
_q “4 1500
:4/////j_-l[///////////:;///// ://Li\\\\\\a

So d6 tinh nhu hinh vé:

105

b215 500 850 T 215

2
=

Hinh 4.19.So dé tinh hé so PPN
- Ta xép tai doan xe HL-93, nguoi. Ta dugc hé s6 phan phéi ngang nhu sau.
Doan xe HL-93: ny; o3 = 0.5%(0.877+0.677+0.544+0.344) = 1.221
Nguoi dI b : Mpes =(1.23+1.05)x1.5/2 = 1.71
=> Tai trong tuong duong :

IM

K= m(1+ —
100

JnHL%Km +1,,bg,, =1%125%1.221%0.928+1.71%1.5403=2.185 T/m

S = My *K+ B * Game + M5 (Ge +90) B *] =
gian
B—nz*b*(1+a)L
/e

g _35*1.75*2.185+ 1.5*6.422 +1.25*(5.61+0.9) *3.5
- gian —
27000 1.1*3.5*66
7.85

*66=1.574 T/m

- Trong lugng dan dugc nhan véi hé s6 cau tao ¢ = 1.8
Zian=1.8%1.574=2.8332 T
- Trong lugng ctia hé lién két 1a:

Gy = 0.1 x g4 = 0.1 x2.8332=0,28332T/m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

- Trong lugng cta 1 gian chinh la:
Gg = Zyian + & = 2.8332+0.28332= 3.1165T/m
=> Trong lugng thép clia toan bo 1 két cau nhip la :
G, =3.1165%66=205.689 T
=> Trong lugng thép clia toan bo 4 nhip 1a :
Gian=47205.689=822.756T
4. Tinh todn khoi luong méng mo va tru cdu
a.Mdngmo'M,

860 40

1 T - —
S l & 109,
S 2 g
— = 4
S
(= <
8 g (=] 401’1
©| ™) .
S |
100
L 140
— [Te]
(=]
580 ©
50 360
@ @ -
- -
10, 360 10

- Lo

Hinh 4.20. Cdu tao mo M1

¢ Khoi lvong mo ciu :

»  Khéi lugng tudng canh :
V,=2%0.4%(2%8.6+3%5.2+3.4*1) =28.96 m’
» Khai lugng than mo :
V,,=0.4%2.38%13.3+1.4%6.62%10=105.34 m’
> Khoi lugng bé mo : V= 2%14.3%5.8 =165.88 m®
=>Ta c6 khéi lugng mo M1 : V;=28.96 + 105.34+165.88=300.18 m*

— Mdngmé'M,

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC

52




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 1: Thiét ké so bo
.40 900
i 1 — i@
ol 5 ]
™) o
—_ g <1 p 100
g g
o
S =
© | 1140 S
o ¥ | I
0 100 /o
I s S I s
3
580
50),|1|| 360
- ® @
T 110, 360 10
120]

Hinh 4.20. Cdu tao mo M1

+«»» Khoi luong mé ciu :

»  Khoi luong tudng canh :
V,=2%0.4%(2%9+5.6%6.5/2+3.4*1) =31.68 m’

» Khéi lugng than mé :
V,=0.4%2.38%13.3+1.4*8.2%10 =127.46m’

> Khéilugng be mé : V,,= 2%14.3%5.8 =165.88 m*
=>Ta c6 khéi luong m6é M2 : V,=31.68 + 127.46+165.88 = 325.02 m*
— Khéi lugng 2 mé 1a : V = 300.18+325.02 =625.2 m*
So bo chon ham lugng cot thép trong mé 165 kg/m®
Khéi lugng cét thép trong mo 1a : G=0.165x625.2 = 103.6 T
% Xic dinh s6 coc trong mé M2

- Luc tinh todn dugc xdc dinh theo cong thitc:
Q= Z mY:Q,

Trong d6:  Q; = T4i trong tiéu chuin

n,Y,: Hé s6 diéu chinh va hé s6 tai trong
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

- Heé s6 tai trong dugc 18y theo bang 3.4.1-2 (22TCN272-05)
> Do tinh tai

Puong anh hudng ap luc lén goi

L=66 m

Puong anh hudng dp luc lén mé M2

- Dién tich duong anh hudng ap lue géi : © =33 m?
+ Phan luc do tinh tai nhip
DG, = 1.25%(6.422+2*3.41)33 = 54623 T
+ Phan luc do tinh tai ban than M6
DCys = 1.25%325.02%2.5= 1015.7T
+ Phén lyc do tinh tai 16p pht va lan can g chin
DW = 1.5*%5.0567%33 = 250.31T

» Do hoat tdi
Do hoat tai

- Do tai trong HL93 + ngudi (LL + PL)

LL=nm.y .(1+%).(Pi i)+ 1.75 @ (PL + WL)

Trong do:
n:Solan xe,n=2.
m: Hé s6 lan xe, m = 1.

IM : Luc xung kich (luc dong ) cta xe, Theo 3.6.2.1.1
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

y : Hé so tai trong, y =1.75
(1+M) =1.25, v6i IM =25%
100
P, , y; :Tai trong truc xe, tung do dudng anh hudng.
o : Dién tich dudng anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k&€ gém tai trong 9,3KN/m phan b6 déu
theo chiéu doc.
+PL : Téi trong ngudi, 3 KN/m? = Tai trong ngudi bo hanh phan bé doc trén ciu
la PL = (1.5%3) = 4.5 KN/m=0.45T/m
+ Chiéu dai tinh todn clia nhip L = 83 m

+ Pudng anh hudng phan luc va so dé xép xe thé hién nhu sau:

0.45 T/m

N
IR Ee
0.93 Tim 35 145 145
I IOl

obm
‘ 43m_4.3m
0.870

0.93 1
0.93T/m 1 n
— H
IR
Lam
0982 | |1

So do xép tdi lén duong dnh hudng dp luc mé
Tir so d6 xép tai ta xdc dinh dugc phan luc g6i do hoat tai tac dung.
- Véi t6 hgp HL-93K (xe tai thiét ké + tai trong ngudi+tai trong lan)
LLy o3k = 14.5%(1+0.935) + 3.5%0.87 +33*(2*%0.45+0.93) =91.493 T
- V6i t6 hgp HL-93M (xe hai truc + tai trong l1an)
LLyyosy = 11#(140.982) + 33%0.93 = 52.49 T

= LL,.x = Max( LLy; o3 LLyp o3m) = LLyp o3k = 91.493 T
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

- Khi x&p 2 lan xe bat lgi hon ta ¢6 phan luc 1én mo do hoat tai

- LL =2*1*(1+0.25)*[14.5%(14+0.935)+3.5%0.87)]+1.75*33(2*1.38)
- =237.1463 (T)
Téng tai trong tac dung lén ddy dai

Pyyy 0 =546.23 + 1015.7+250.31+ 237.1463=2049.4 T
- Xac dinh sitc chiu tai caa coc:
Du kién chiéu dai coc 1a : 38.85m

+Theo vat liéu lam coc:

— Chon coc khoan nhéi bing BTCT dudng kinh D = 1.2m, khoan xuyén qua céc 16p
cat tho san ¢6 géc ma sat (g ); ,10p sét cat nau c6 géc ma sét ¢; = va 16p cuodi soi, cat cé
gbc ma sit ¢; =

Betong méc 300 c6 R, = 130 kg/cm? =1300T/m?>
© Cét chiu luc 20 25 All ¢6 F = 98.17 cm?, R, = 2400 kg/cm? = 24000T/m?

Stic chiu tdi ciia coc theo vt liéu :

Xac dinh strc chiu tai clia coc
> Sitc chiu tdi cua coc theo vt liéu :

=Py =@(m.my.R, . F,+R,.F,)

Trong d6 :
- ¢@:hésoudndoc p=1
- m,: hé s6 diéu kién lam viéc, do coc duoc nhoi bétong theo phuong ding

nén m, = 0,85

- m,: hé s6 diéu kién lam viéc ké dén bién phdp thi cong m, = 0,7
- F, : Dién tich tiét dién coc F,, = 1.13 m?
- R, : Cudng do chiu nén cta bétong coc
- R, : Cudng do cua thép chiu luc
- F, : Dién tich c6t thép chiu luc

7.120°

= R; =0,85x0, 7X.{O,130X.[ ]+ 2, 4x98.17} =1000.5 (T)

> Theo ddt nén
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Theo diéu 10.7.3.2 siic khdng d cia coc dugce tinh theo cong thic sau:

QR=(an=(pqup
V6i Q,=q,A,;

Trong doé:
Q, :Sttc khang d& miii coc
dp : Stic khang don vi miii coc (Mpa)

¢, :Heéso siic khang ¢,,=0.5 (10.5.5.3)
A,  :Dién tich miii coc (mm?)
Xac dinh siic khdng miii coc :
q,=3q, K, d (10.7.3.5)
Trong d6 :
K, :khd nang chiu tai khong thit nguyén.
d : hé s6 chiéu sau khong thit nguyén.

@3+3)
K -—— D (10.7.3.5-2)

sp t
10 |1+300 -%
Sd

d=1+04."s <34
D

S
qu : Cudng do chiu nén doc truc trung binh cta 16i da (Mpa), q, = 26 Mpa

K, :Heé sokha nang chiu tdi khong thit nguyén

Sq : Khoang cach cdc duong nit (mm).Lay S; = 400mm.
ty : Chiéu rong céc dudng nit (mm). LAy t,=6mm.

D : Chiéu rong coc (mm); D=1200mm.

H; : Chiéu sau chon coc trong hd dd(mm). Hg = 1000mm.
D, : Puong kinh hé dd (mm). Dg = 1600mm.

Tinh dugc: d  =1.2857
Ke =0.14
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Vay g, = 3%26 #0.1421*1.2857=1Mp = 14.25T/m’

Sitc chiu tai tinh todn ctia coc (tinh theo cong thic 10.7.3.2-1) 1a :

Qr = 0.Q, = 0qp.A, = 0.5%1425%0.627=860(T)

Trong dé:
Qr : Stic khang tinh todn clia cic coc.
[0) : Hé s6 siic khang d6i véi stc khang mii coc dugc quy dinh trong
bang 10.5.5-3
A, : Dién tich mat cit ngang clia miii coc
o Xdc dinh s luong coc khoan nhoi cho méng mo' M,

Phan lyc tai g6i do t6 hop tai trong & trang thdi gidi han cudng do 1 Ia:
Rpsy i =2049.4 T
Cic coc duge bé tri trong mat phang sao cho khodng céch giita tim cdc coc a > 3d (d :
DPuodng kinh coc khoan nhéi). Ta c6 :
V6i P =860 T
Vay s6 lugng coc so bo la :

2049.4
860

n,= fx §=2x =4.76/(coc).
Vi s - Hé s kinh nghiém xét dén luc ngang va momen g =2

Duing 6 coc khoan nhoi ¢1.2m bg tri trén hinh ve.

10, 605 7
o
@ o o
3
> @ ® ®
T 1430 i
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

B . Moéng tru cau T2

360

20, 800
20 25 1410,
oS %ﬁf o S B )2
7
Jl300 ) 10, 540
J— — R — I\ S—
| 200 O
50 140, 5 800 50 [ 1
) 1 f 1300
2 580 1300 S
: ! i
360 50 ST 360 J_‘@
ho) -
Hinh 4.22 . Cdu tao tru
— TruTl:

+ Khai lugng dinh tru :
V=10.5%1.5%3=47.25(m")
+ Khoi luong than tru :
V= 2#3.14%17%10.4+9%(3.14%1.5%+4*3) = 236.897 (m?)
+ Khéi lwong méng tru :
V= 5.8%1.5%13+5.3%0.5%12.5=146.23 (m*)
+ Khoi lugng tru T1:
V=47.25+236.897+146.23 =430.38 (m*)
Tru T2:
+ Khai lugng dinh try :
V,=10.5%1.5%3=47.25 (m%)
+ Khai luong than tru :
V.= 2#3.14%1%10.4+6.4%(3.14%1.5%+4%3)=187.328
+ Khai luong méng tru :

V,,= 5.8%1.5%13+5.3%0.5%12.5=146.23 (m°)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

+ Khai luong tru T2:
V=47.25+187.328+146.23 =380.81 (m*)
— Tru T3:
+ Khoi lugng dinh tru :
V,=10.5%1.5%3=47.25 (m*)
+ Khéi luong than tru :
V= 2%3.14%1%10.4+5.24%(3.14%1.5*+4%3)=165(m?)
+ Khéi luong méng tru :
Vo= 5.8%1.5%13+5.3%0.5%12.5=146.23 (m*)
+ Khoi lugng tru T3:
V=47.25+165+146.23 =358.48 (m°)

Khi lugng 3 tru: V =430.38+380.81+358.48 =1169.7 (m*)
So bo chon ham lugng c6t thép than tru 12 : 165 kg/m®
Nén ta c6 : khoi lugng c6t thép trong 3 tru 1a : G=0.165%1169.7 = 192.99 T
% Xaéc dinh s coc trong tru T1

- Luc tinh todn dugc xac dinh theo cong thiic:
Q= Z mY:Q,
Trong d6:  Q; = Tai trong tiéu chudn
n,Y,: Hé s6 diéu chinh va hé s6 tai trong

- Heé s0 tai trong dugc 1ay theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai

Puong anh hudng ap luc lén tru

66m 66m

1

Puong dnh huong dp luc lén tru T1
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

- Dién tich dudng &nh huéng 4p luc g6i : ©=66 m?
+ Phan luc do tinh tai nhip

DC,yp = 1.25%(6.422+2*3.41)*33 = 546.23 T
+ Phén lyc do tinh tai ban than tru +dat dap :

DCtry = 1.25%(430.38%2.5+44.3%2%2)= 1566.4 T
+ Phan luc do tinh tai 16p pht va lan can
DW = 1.5%5.0567*66 = 500.61 T

» Do hoat tdi
Do hoat tai

- Do tai trong HL93 + nguoi (LL + PL)

LL=nm.y .(1+%).(Pi i)+ 1.75 @ (PL + WL)

Trong dé:
n:Solan xe,n=2.
m: Hé s6 lan xe, m = 1.
IM : Luc xung kich (luc dong ) ctia xe, Theo 3.6.2.1.1
y : Hé s6 tai trong, y = 1.75

(1+%) = 1.25, v6i IM = 25%
P, ,y, :Tai trong truc xe, tung do dudng anh hudng.
o : Dién tich dudng anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k&€ gém tai trong 9,3KN/m phéan b6 déu
theo chiéu doc.
+PL : Tai trong ngudi, 3 KN/m* = Tai trong ngudi b hanh phan bs doc trén céu
la PL = (1.5*%3) = 4.5 KN/m=0.45T/m

+ Chiéu dai tinh todn ctia nhip L = 166 m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

+ Pudng anh hudng phan luc va so dé xép xe thé hién nhu sau:

0.45T/m

0.93T/m

11

35 145 1500 35 145

0.642
0.87
0.935:L 0.982 0.773/0.@

So do xép tdi lén duong dnh hudng dp luc tru T2

Tir so d6 xép tai ta xdc dinh dugc phan luc goi do hoat tai tic dung.
- V6i t6 hop HL-93K (xe tai thiét k€ + tai trong ngudi+tai trong 1an)
LLyy; 03x=14.5%(1+0.935+0.642+0.708) + 3.5%(0.87+0.773)
+66*(2*0.45+0.93)
=174.16T
- V6i t6 hgp HL-93M (xe hai truc + tai trong 1an)
LLy o3m = 11#(1+0.982) + 66*%0.93 =83.182 T
= LL,,, = Max( LLy; osx; LLiyom) = LLyg o3¢ = 174.16 T
- Khi x&p 2 lan xe bat 1gi hon ta ¢6 phan luc 1én m6 do hoat tai
LL =2%1*1.75%1.25%(14.5*%(1+0.935+0.642+0.708) + 3.5%(0.87+0.773))
+1.75%66%2x0.45+0.93)
=55233 T
Téng tai trong tac dung lén ddy dai
Ppgy i = 546.23+1566.4+500.61+ 552.33 =3165.6 T
Xac dinh sitc chiu tai cua coc:
Du kién chiéu dai coc 1a : 17.5m

+Theo vat liéu lam coc:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

— Chon coc khoan nhéi bing BTCT dudng kinh D = 1.2m, khoan xuyén qua cac 16p
cat tho san ¢6 géc ma sat (g ); ,10p sét cat nau c6 géc ma st ¢; = va 16p cuodi sdi, cit cd
gbc ma sit ;=

Betong méc 300 c6 R, = 130 kg/cm? =1300T/m?>
* Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm? = 24000T/m?
Sitc chiu tdi ciia coc theo vdt liéu :
Xac dinh strc chiu tai clia coc

» Sitc chiu tdi cua coc theo vt liéu :

=Py =@(m.my.R, . F,+R,.F,)

Trong d6 :

- @:hé¢soudndoc =1

- m;: hé s6 diéu kién lam viéc, do coc dugc nhoi bétong theo phuong diing
nén m, = 0,85

- m,: hé s6 diéu kién lam viéc ké dén bién phdp thi cong m, = 0,7

- F, : Dién tich tiét dién coc F,, = 1.13 m?

- R, : Cudng do chiu nén cta bétong coc

- R, : Cudng do cua thép chiu luc

- F, : Dién tich c6t thép chiu luc

7.120°

= R = O,85X0,7X{O,130 X.( ]+ 2,4X88,36} =1000.5 (T)

» Theo ddt nén
Theo diéu 10.7.3.2 siic khing d& ctia coc dugc tinh theo cong thiic sau:
Qr=0Q,=04,Q,
V6i Q,=q,A,;
Trong do:
Q, :Sttc khang d& miii coc
gp : Stic khang don vi miii coc (Mpa)

¢,  :Heéso sic khing ¢,,=0.5 (10.5.5.3)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 1: Thiét ké so bo

A,  :Dién tich miii coc (mm?)

Xdc dinh sic khdng miii coc :

q,=39. K, d (10.7.3.5)

Trong dé :

Ky,  :khd nang chiu tai khong thit nguyén.

: hé s6 chiéu sau khong thi nguyén.

(3+3)
Ky = ——D2—— (10.7.3.5-2)
10 [1+300 &
Sd
d=1+04. "5 <34

S
qu : Cuong do chiu nén doc truc trung binh ctia 16i d4 (Mpa), q, = 26 Mpa

Ky,  :He so kha nang chiu tdi khong thit nguyén

Sa : Khoang cach cdc dudng niit (mm).Lay Sy = 400mm.
ty : Chiéu rong céc dudng nit (mm). LAy t;=6mm.

D : Chiéu rong coc (mm); D=1200mm.

H; : Chiéu sau chon coc trong ho dd(mm). Hg = 1000mm.

D, : Duong kinh hd da (mm). Dg = 1600mm.

Tinh dugc: d  =1.2857

Kg =0.14

Vay g, = 3%26 #0.1421*1.2857=1Mp = 14.25T/m’

Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :

QR = (an

Trong dé:

= @qp.A, = 0.5%1425%0.62**1=860(T)

Qr : Stic khéng tinh todn clia cic coc.
[0) : Heé s6 stic khang doi véi stc khang miii coc dugc quy dinh trong

bang 10.5.5-3

A, : Dién tich mat cit ngang clia miii coc
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

o Xdc dinh s luong coc khoan nhoi cho méng mo' M,

Phan lyc tai g6i do t6 hop tai trong & trang thdi gidi han cudng do 1 Ia:

Rpgy g =2261 T

Cic coc duge bé tri trong mat phang sao cho khoing céch giita tim céc coc a > 3d (d :

Duong kinh coc khoan nhéi). Ta c6 :
V6i P =860 T
Vay s lugng coc so bd la

3165.6
860

n,= fx %=2>< =7.3(coc).
Vi g - Hé s kinh nghiém xét dén luc ngang va momen g =2
Dung 8 coc khoan nhéi ¢1.2m b6 trf trén hinh

ﬂJ.10 360

4 i

N 1300

ve

N—o

5.Lap téng mirc dau tu
Téng mitc dau tv phuong an 111

110,

360 |

7

110,
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn I: Thiét ké so bo

Don gid Thanh tién
TT | Hang muc cong trinh DPon vi Khoi lugng 1000 d 1000 d
Téng mic dau tu pal A+B+C 68,848,660.44
A, | Gid tri du toan xay lap I+ | 60,105,973.40
1, Két ciu phan trén
Bon nhip gian
1 thép T 822.76 40,000 32,910,240.00
Bétong lan can,go 123.15
2 chén m3 2,000 246,300.00
Bétong 4t phan m3 2,915.00 2,200
3 mat ciu 6,413,000.00
4 G6i cdu thép Cii 10.00 10,000 100,000.00
5 Khe co gién m 5.00 5,000 25,000.00
6 L6p phong nude m 2.915.00 120 349,800.00
Heé thong chiéu 18.00
7 sdng Cot 14,000 252,000.00
8 Ong thoat nude Cai 28 150 4,200.00
Téngl 40,300,540.00
11, Két cau phan dudi
1 Bé tong m& m3 625.00 2,000.00 1,250,000.00
2 Cot thép mo T 56.25 15,000.00 843,750.00
3 Bé tong tru m3 1,169.70 2,000.00 2,339,400.00
4 Cot thép tru T 105.27 15,000.00 1,579,095.00
5 | Coc khoan nhéi D120 m 848.40 7,000.00 5,938,800.00
6 Cong trinh phu trg % 20.00 142434445 | 2,390,209.00
Téngll 14,341,254.00
I+11 54,641,794.00
Xay lap khac(%) % 10% 5,464,179.40
1
A=I+II+111 60,105,973.40
Chi phi khac(%) 10% I+1I 5,464,179.40
B,
Khio sat thiét %
1 k&,QLDA
Dén bu , gidi phéng %
mit bing
Ra pha bom min %
Téng B 5,464,179.40
A+B 65,570,152.80
Chi phi du phong(%) % 5% A+B 3,278,507.64
G
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

IV. CHUONGII
SO SANH VA LUA CHON PHUONG AN

IV.1 Phuong an cau 3 nhip lién tuc +2nhip dan
< Uu diém
+ Déng cau dep, phit hop véi canh quan kién trdc thanh phd.
+ Vuot dugc nhip 16n.
+ Khong cdn mat béng thi cong rong do dic hing tai chd
+ K&t cu hién dai, c6 ting dung céc tién bo khoa hoc k¥ thuat, phit hgp véi cong nghé
thi cong hién nay ciing nhur phit hop v6i xu thé phat trién clia nganh cdu, ddm bdo giao
thong thuy t6t, mat biang cdu thong thodng.
+ Khéc phuc dugc cdc nhuge diém clia ciu thép. Cau BTCT bao dudng it hon rat nhiéu
0 vGi ciu thép.
+ Mait bang cdu thong thodng.
+ it khe bién dang, dudng xe chay la dudng cong tron nén xe chay ém thuan.
+ Tan dung vat liéu dia phuong
% Nhuoc diém
+ Két cdu 1a hé siéu tinh nén xudt hién tng xuét phu do lin khong déu,do nhiét do,tir
bién.
+ Thoi gian thi cong lau.
+ Dung vat liéu bétong nén trong lugng ban than 16n
+ Thi cong phic tap.
+ Phai nhap ngoai mot so cau kién dac ching: Cdp U'ST, g6i cau.

+ Ton kém va tuong d6i phiic tap khi chudn bi hé da gido dic doan sat tru

IV.2 Phuong an cau lién tuc 3 nhip

% Uu diém
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

+ Tiét dién dam hop nén do ciing chéng xoén 16n, it bi anh hudng ctia xung kich do
hoat tai, ti€ng on nho, dao dong it.
+ C6 it tru trén song, it anh hudng dén ch€ do thuy van dong song va thong thuyén
clia song.
+ Dang cau dep, phtt hop vé6i canh quan kién tric thanh phd.
+ Khong cAn mat bang thi cong rong do diic hang tai chd
+ Vuot dugc nhip 16n, ¢6 ting dung céc ti€n bo khoa hoc k¥ thuat.
+ Két cau hién dai, phu hop vé6i cong nghé thi cong hién nay, phit hop véi xu thé phat
trién clia nganh cdu, ddm béo giao thong dudng thuy tot.
+ Khic phuc dugc cdc nhuge diém clia cau thép. Ciu BTCT béo dudng it hon rat nhiéu
0 v6i cAu thép.
+ it khe bién dang, dudng xe chay l1a dudng cong tron nén xe chay ém thuan.
+ Téan dung vat liéu dia phuong
% Nhuoc diém
+ K&t cau 1a hé siéu tinh nén xuét hién tng xuat phu do ldn khong déu, do nhiét do, tir
bién.
+ Dung vat liéu bétong nén trong lugng ban than 16n
+ Thi cong phtc tap.
+ Phai nhap ngoai mot s6 ciu kién dac chung: Cép UST, g6i cau.

+ T6n kém va tuong d6i phic tap khi chuén bi hé da gido dic doan dam ddu mé sat .

IV.3 . Phuong 4n cau gian thép 4 nhip gian don
< Uu diém
+ Keét ciu ché tao gin nhur hoan toan trong cong xudng nén thoi gian thi cong c6 thé

rit ngan, chat lugng cdu kién dugc dam bdo

+ Vat liéu sit dung : Thép 12 loai vat liéu c6 tng sudt chiu luc cao nén vuot duoc khau
do 16n trong lugng két cAu nhe => Giam khoi lugng vat liéu cho mo, tru ciing nhu toan
clu

+ Cong nghé thi cong lao kéo doc ciling 1a cong nghé quen thudc véi cong nhan Viét

Nam nén viéc thi cong c6 nhiéu thuan 1gi
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

+ Viéc thdo 1ap céc cdu kién bing thép tuong d6i dé dang do d6 cong téc thay thé sira
chita sau nay c6 thuan loi .

+ Thi cong khong doi hoi nhiéu thiét bi thi cong phiic tap .

+ Do vat liéu thép nhe dong nhit, kha nang lam viéc chiu nén va chiu kéo 1a nhu
nhau, do d6 kha nang vuot dugc nhip 16n.

+C6 thé dinh hinh hod cdc c4u kién va sdn xuét hang loat trong nha m4y.
% Nhugc diém
- Vi thép dé bi moi trudng xam thuc, dé bi ri va an mon nén ddi hoi cong tic duy tu,
bao dudng thuong xuyén, rit khé khan va ton kém trong qua trinh khai thac.

- Nhiéu khe bién dang gay luc xung kich 16n,xe chay khong ém thuan.

- Ton vat liéu va gid thanh cao hon cau BTCT.

- Thép phai nhap ngoai do trong nudc chua dép ing dugc yéu cau.

- Kém vé khai théc, gay 6n.

- Két cdu siéu tinh chiu anh hudng cua tdc dung nhiét, lin khong déu clia mé tru.

IV.4 Lua chon phuong an va kién nghi

Qua so sanh, phan tich uu, nhugc diém, chi tiéu kinh t& k§ thuat clia cc phuong 4n. Xét
nang luc, trinh do cong nghé, kha nang vat tu thiét bi clia cdc don vi xay lap trong nuéc,
nhim nang cao trinh do, ti€p can véi cong nghé thiét k&€ va thi cong tién tién, dap ting ca
hién tai va tuong lai pht trién clia khu kinh t&.Canh quan kién triic xung quanh.Nhan they
phuong 4n 2 1a hop 1y.CAu thi cong theo cong nghé dic hing can bing 1a cong nghé kha
phd bién hién nay.Do d6 c6 thé tan dung t6t kinh nghiém ctia cdc nha thiu trong nuéc.
Kién nghi: Xay dung cau A theo phuong 4n 1

CAu lién tuc 3 nhip lién tuc+nhip dan : 35+55+86+55 m c6 tiét dién véi chiéu cao thay

d6i.Téng chiéu dai toan cau 12 266 m.

Vi tri xay dung

Quy mo va tiéu chuin
Cau vinh ctru bing BTCT UST va BTCT thudng

Khd thong thuyén ting véi song céap II 1a: B = 60m, H = 8m
Khé cdu: B=8 +2x1,5m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 1: Thiét ké so bo

Téi trong: xe HL93 va ngudi 300 kg/cm?

Tan sudt 1ii thiét k&: P=1%

Quy pham thiét k&: Quy trinh thiét k& cau cong theo trang thdi gi6i han 22TCN-272.05
cta Bo GTVT
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

CHUONG :CHUONG IIl:GIGI THIEU CHUNG VE PHUONG AN
THIET KE

® So do két cau: 35+55+86+55+35 m. Téng chiéu dai cdu tinh dén duoi 2 mé 1a 266 m

- - T I —
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
® Chiéu cao dam chinh:
- Tai vi tri dinh tru H = 5m.
12500 i
500 1500 250 4000 |
250
o
LO)|
N
moz 1500 | 1298 \IGZS/ |
[=]
I
<

Vat 40x40

- Tai vi tri gittanhiph =2 m

- So d6 phan chia dot dam.
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

EKI0[KS [K8[K7 [ K6 ]| K5 Ka4|K3[k2[ik1 KO

(H-h)

- Phan ddy dam c6 dang dudng cong parabol: y = 2 x* +h véi L 1a chiéu dai canh

héng cong
* Tiét dién ngang ctia dam hop:
- Dam lién tuc c6 mat cat ngang 13 mot hop don thanh nghiéng so véi phuong thing
ding mot géc1/10 , tiét dién dam thay déi trén chiéu dai nhip
- Chiéu day ban mat cau & cudi canh vit: 25 cm
- Chiéu day ban mat cdu & dau canh viit: 70 cm
- Chiéu day ban mat cdu tai vi tri gitta nhip: 25 cm, c6 doan vat v€ suon 150 cm
*Phan nhip din dung két ciu nhip dim dai 35 m. Mat cit ngang gém c6 5 dim, khodng
céch gifta cdc dam 1a 2,5m, chiéu cao ddm 1.75m.
® Ciu tao mit cau:
- Mt cau dugc thiét ké theo dudng thing.
- D¢ ddc ngang ciu 12 2% vé hai phia.
- L6p phit mat cau gém 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nudc 2cm
+L6p dém tao doc 2 cm
e (Cau tao tru:

- Than tru rong 2-3 m theo phuong doc cau va 7-9 m theo phuong ngang cau va duogc

vudt tron theo duong tron ban kinh R = 1-1.5 m.

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC 75




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Bé moéng cao 2.5m, rong 8 m theo phuong ngang ciu, 8-12 m theo phuong doc ciu va

dat du6i 16p dat phu
- Duing coc khoan nhéi D100cm, mili coc dat vao 16p dé granit.
® (Ciu tao mo:
- Dang m6 c6 tudng canh ngugc bé tong cot thép
- Bé méng m6 day 2m, rong 5m, dai 13.5m duge dat dudi 16p dat pht

- Diing coc khoan nhéi D100cm, miii coc dat vao 16p d4, chiéu dai coc 12 20.3 m
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

chueng 1. TINH CHAT VAT LIEU VA TAI TRONG THIET KE
I.1 Vat liéu:

1.1.1 Bé tong:

Bé tOng thudNg €O tY trONE ...vevvevereevererveseeseseeieeseseeseseeseseesenensenens ¥. = 2400kg/m’

Heé s6 gian nd nhiét ctia bé tong ty trong thudng ..........ccceeeeveenee 10.8x10%/°c
(5.4.2.2)

HE SO POISSON ..ottt .0.2 (5.4.2.5)

Mo dun dan héi ctia bé tong ty trong thudng 14y nhu sau: E, =0.043y,"* /'

c

(5.4.2.4)

Trong do:
¥, = ty trong clia bé tong (kg/m?)
f’. = Cudng do qui dinh ctia bé tong (MPa)

Cuodng do chiu nén clia bé tong ddm hop, nhip cau dim, qui dinh & tudi 28 ngay la: ', =
50Mpa

Cudng do chiu nén ctia bé tong 1am tru cau dan, tru chinh, mé ban qua do, sau 28 ngay:
£’ = 40Mpa

Cuong do chiu kéo khi udn ctia bé tong ty trong thudngf, = 0.63\/i
(5.4.2.6)

BDai vé6i cdc ung sudt tam thoi trudc mat mat “—

(5.9.4.1)
- Gi6i han tng sudt nén cua cdu kién bé tong cing sau,bao gom céc cdu XD phan doan:
0.60f"
- Gi6i han ting suat kéo ctia bé tong : 0.50 \/f‘j
Trong do:
f; = cudng do nén qui dinh ctia bé tong lic bat ddu dit tai hodc tao ust (MPa)

£, = 0.9xf, = 0.9x50 = 45 MPa

BD0oi véi cdc ting suét & trang thai giGi han sir dung sau cdc mat mat (5.9.4.2) -

- Gi6i han ting suat nén cua bé tong ust  TTGHSD sau mat mat : 0.45f”, (MPa)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Gi6i han ting suat kéo cua bé tong : 0.50 \/ﬁ (cau xay dung phan doan)
Ty s6 gifta chiéu cao ving chiu nén ¢6 tng sudt phan b6 déu twong duong duge gia dinh &
trang thai GH cuong do trén chiéu cao ving nén thuc (5.7.2.2) 1a:

B, _085-005":=2)
7
D¢ 4m trung binh hang nam: H = 80%

1.1.2 Thép thuong (A5.5.3)

BThép st dung 1a cot thép c6 gai -

BMo6 dun dan hoi cta thép thuong: E, = 200,000Mpa
BGiéi han chay cua cot thép : f, = 400 Mpa

I.1.3 Thép ting suat trudc

- [Formatted: Bullets and Numbering

N . Gi6i han chay
Duong kinh Cuong do chiu
Vat lieu | Méc thép hoic loai foy
(mm) kéo fpu (MPa)
(Mpa)
1860 Mpa (Méc ] 90%t,, =
Tao thép 9.53dén 15.24 1860
270) 1674MPa
BMo6 dun dan hoi cta tao thép E, = 197000 Mpa «—{{ Formatted: Bullets and Numbering

BGidi han tng suat cho b6 thép UST & trang thdi gidi han st dung [A5.9.3-1 AASHTO]
Bf, = ting suat trong thép ust ngay sau khi truyén lyc (MPa)
BCap st dung 12 loai c6 do trung ddo thdp cla hing VSL — tiéu chudn ASTM A416M
Grade 270
BLoai tao 12.7mm va 15.2mm
BHé s6 ma sét cta tao thép véi 6ng boc (6ng thép ma ciing) p = 0.2
(5.9.5.2.2b-1)
OHeé s6 ma sat lac (trén mm ciia b6 thép): K = 6.6x107

BChiéu dai tut neo, 14y trung binh: AL = 0.006m/neo
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

I.2 Hoat tai thiét ké(3.6.1.2)
Hoat tai xe 0to trén mit cau hay két cau phu trg dugc dit tén 1a HL-93 s& bao gobm mot t6
hop cua:

- Xe tai thiét k€ hodc xe hai truc thiét k&

- Tai trong lan thiét k&
Trir trudng hop qui dinh trong diéu (3.6.1.3.1), mdi lan thiét k€ dugc xem xét phéi dugc
b6 tri hodc xe tai thiét k&€ hoac xe hai truc (Tandem) chdng véi tai trong lan khi dp dung

dugc. Tai trong dugc gia thiét chi€ém 3000mm theo chiéu ngang mot 1an thiét ké.

L.2.1 Xe tai thiét ké

Trong lugng va khoang cdch céc truc va banh xe clia tai thiét k€ phai 14y theo hinh dudi,
luc xung kich 14y theo diéu 3.6.2.

Trir quy dinh trong diéu 3.6.1.3.1 va 3.6.1.4.1 cu ly giita hai truc 145.000N phdi thay déi
gifta 4300 va 9000mm dé gay ra hiéu tng luc 16n nhat.

600 mm néi chung 7'1‘—'4

P SN 1800 mm
35 KN 145 KN 145 KN 300mm mdt thira cua mat cau
| 4300 mm |430(_) t6i 9000 mm |

Lan thiét k& 3000 mm

1.2.2 Xe hai truc thiét ké
Xe hai truc gébm mot cap truc 110 000N cdch nhau 1200mm. Cu ly chiéu ngang clia cc

banh xe 14y bang 1800mm. Tai trong dong cho phép 14y theo diéu 3.6.2.

1.2.3 Tai trong lan thiét ké
Tai trong lan thiét k€ gom tai trong 9,3N/mm phan bo déu theo chiéu doc. Theo chiéu

ngang ciu dugc gia thiét phan bo déu trén chiéu rong 3000mm. Hiéu tng luc cla tai trong

lan thiét k& khong xét luc xung kich.

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC 79

[ Formatted: Bullets and Numbering




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

chuong HEIL TINH TOAN BAN MAT CAU
I1.1 Thiét ké cau tao mat cau

ILI.1.1 CAu tao cia ban mat cau

BChiéu cao mat cAu bé tong khong bao gédm bat ky du phong nao vé mai mon, x6i ranh va< -

16p mat bo di, khong dugc nho hon 175mm.
(9.7.1.1)
BTheo bdng A2.5.2.6.3-1 chiéu cao t6i thiéu thong thudng ctia ban mat cau dugc xdc dinh
dua trén chiéu dai nhip ctia (L) ban 1a :

h,i, = 0.027L = 0.027*6098 = 164.565mm

BChon chiéu day ban phai thoa man cdc diéu kién sau: .«

- Do ddy ban phdi di dé coi 12 ban cénh chiu nén d6i véi moé men duong dim chinh
hodc ban cénh chiu kéo v6i m6 men am.

- D¢ day can thiét dugc coi 1a phan ban chiu hoat tai truc tiép.

- Do day cin thiét dé bo tri thép (thép ust cang ngang , doc va thép thudng) (FCC)
Chiéu dai nhip ctia ban L 14y tai giita nhip 12 I16n nhat nén trong d6 4n ny thiét k€ ban tai
gitta nhip.
Ban mat cau dugc thiét k& véi kich thuGe nhu sau:

- Chiéu ddy ban tai giita nhip 12 250mm

- Chiéu ddy ban tai vi tri ti€p giap v6i sudn dam 1a 700mm

- Chiéu ddy ban tai vi tri mép 1a 250mm (bd tri neo clia cdp cang ngang)

Chi tiét thé hién nhu hinh vé sau (mit cét tai gitta nhip)

>A

| Wm)i
V7777777777777 WWW

v 6098 : /aaei/L
| 2950 ) [ 1500 | 1208 b |

Mdit cdt ngang tinh todn bdn
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Lan can dugc xay dung lién v6i ban mat ciu & hai bén c6 2 khai bé tong diay 15cm dé che
chin cdc 16 neo cdp (2 khoi nay khong dua vao tinh todn)
I1.1.2 Cau tao 16p mat cau
Lép mat cau dugc thiét k€ véi ciu tao co ban sau:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuéc 2cm

+L6p dém tao doc 2 cm

|- Bétong asphant 50mm
[ Bétong bao vé 30mm
- L6p phong nudc 20mm
- L&p dém tao déc 20mm
- Ban mét cau

+Béan mit cau

Cdu tao chung l6p mdt cdu

I1.2 Phuong phap tinh toan ngi luc

chi ton tai lién két theo phuong doc cdu 4p dung phuong phép tinh todn gan ddng.

BPhuong phédp phan tich gin ding trong d6 ban mat ciu dugc chia thanh nhiing dai nhd

vuodng géc véi cdu kién dd. Khi 4p dung phuong phap dai thi phai 1dy m6 men duong
cuc tri trong bét cit panen san giita cdc ddm dé dat tai cho tat c4 cdc ving c6 mo men
duong, twong tu phai 14y moémen am cuc tri trén bat cif dim nao dé dat tai cho tat c4 cc
ving ¢c6 momen am.

Khi tinh hiéu ting luc do tinh tdi gdy ra, ta phdn tich mot ddi bdn réng Im theo phuong

doc cdu.

I1.2.1 So do tinh:
Ta c6 thé c6 so do tinh nhu sau:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Khi tinh ban muit thira ta coi n6é nhu mot congson 1 ddu ngam, véi chiéu dai nhip tinh
tir mép ban dén tim clia cdu kién da.
- Khi tinh ban giita ta coi né nhu mot dim 2 dau ngam, nhip 1a khoang cich tir tim dén
tim céc céu kién d&. Dé don gian trong tinh todn ta dung phuong phip gin ding.
Quan niém nhu mot dam gian don, hai dau khép, nhip cta ban 1a khoang cach tir tim dén
tim clia ciu kién d&. Sau khi tinh dugc mémen giita nhip ta nhan véi cic hé s6 ké dén
ngam s€ ra dugc m6 men tai ngam va gitta .Hé s6 d6 1dy nhu sau:
- D6i v6i mo men giita nhip: Khi chiéu cao ban / chiéu cao ddm < 0.25 thi h¢ s6 12 0.5
- D6i v6i mo men trén goi hé s6 d6 1a -0.7

Luc cit xdc dinh nhu dam gian don tuong ung.

3201 p 6008 " 3201

So do tinh

I1.2.2 Tinh toan néi luc

11.2.2.1 Tinh todn tdi trong tdic dung lén bdn
- Ban bé tong phan hang (DC1)

- Lan can (DC2)
- L6p mit cau (DW)
- 1. Dolan can (Hinh 1)

Coi la tai trong tap trung c6 trong lugng (da tinh & phan so bo)

100 A0,
0 .
o
& 5001 2
@25 10 7
[ 180 4180,
3
o © JMEQQ
LO)|
[ee]
N &
N
75
" 1180 L] 270
0
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

P, =0.582 (T/m)=5.82 N/mm
Lan can la tai trong tap trung dat tai trong tam cua lan can P, = 5.82 N/mm, cich mép
ngoai lan can 1a 150 mm — cdch mép ban tinh todn la 150 mm — céch ngam la
3201 -150 = 3051 (mm)
Mpe =-5.82 x 3051 =-17756.82 (N.mm/mm) = -17.7568 KN.m/m
Voo =-P,=-5.80 N/mm =-5.82 KN/m

v 3201
oo 3051

J/DC =5.82N/mm

T

Hinh 1. Tai trong lan can

2. Do 16p mit cau (Hinh 2)
Coi la tai trong phan b6 déu vdi ty trong bang ty trong trung binh cla cdc 16p
(2250Kg/m’)

Wpw = 2250 x 9.81 x 0.12 = 2648.7 N/m? = 2.6487 x10°* N/mm?*
L6p mit cdu 12 tai trong phan bo tic dung 1én phin hing trén chiéu dai ké tir mép trong
clia lan can dén vi tri ngam L = 3201 - 500 = 2701 (mm.)

Mpy = -2.6487 x107% x 2701%/2 = -9661.66 (N.mm/mm) = -9.662 KNm/m

Vpw = -2.6487x10°%x2701 = -7.154 (N/mm) = -7.154 KN/m

3201
500 , 2701
1
DW=2.648x10° N/mm’

RN RN

Hinh 2. Téi trong I6p phd mét cdu

DI

3. Do ban bé tong (Hinh 3)

Coi 1a tai trong phan b déu c6 bé ddy trung binh = 446(mm)
DC, = 2400 x 9.81 x 0.446 = 11183.4 N/m? = 11.18x10” N/mm?

Ban beé tong 12 tai trong phan bd déu trén toan bo phin hang
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Mpc= -11.18x107x3201%/2 = - 57294.8 (Nmm/mm) = - 57.295 KNm/m
Ve = -11.18x10°x3201 = -35.787(N.mm/mm) =-35.787 (KN/m)

) 3201
1

-

DC  =11.18x10® Nimm
VI

Hinh 3. Téi trong bén bt phén héng

W

4. Do hoat tai xe tic dung:

= Bé rong clia dai tuong duong bén trong (mm) d6i v6i tai trong banh xe c¢6 thé phan bo
theo phuong doc nhu sau [Bang A4.6.2.1.3-1]

- Phan hang : 1140 + 0.833X = 1140 + 0.833 x 651=1682.28mm
- Momen duong: 660 + 0.55S (d6i v6i ban ké 2 canh)

=>660 + 0.55S =660 + 0.55*6098 = 4013.9 mm
Momen am: 1220 + 0.25S (d6i véi ban ké 2 canh)

=>1220 +0.25S = 1220 +0.25*%6098 = 2744.5 mm
Trong do:

+ X =651 (mm) khoang c4ch tir tai trong dén diém g6i tua

+ S =6098(mm) khoang cach cua céc céu kién d&

= Trong thiét k&€ ndy, hiéu tng luc s& tinh todn bing cdch slr dung tai trong bdnh xe tap
trung.

* BE rong clia phan dudng danh cho ngudi di bo 1a 1500mm ,gd chin banh rong 250mm,
tai trong xe tai tic dung 1én 1a 600mm

Bé rong tuong duong cua dai ngang 1a:

1140 + 0.833X = 1140 + 0.833 x651= 1682.28mm va hé 56 lan m =1.2
3
M, ! = -1.2x( 2220 651)=-33666.8Nmm/mm= -33.667KNm/m
1682.28

72.5x10°
Vy'=-12 =-51.17(N/mm)=-51.17(KN
T X(-ea228 (N/mm) (KN/m)

M_

Ln — 7

1.2#3.1%10%9512 /2= - 1682.18 (Nmm/mm) = - 1.682KNm/m
V,, = -1.2%3.1%95]

-3537.7(Nmm/mm) =-3.5377(KN/m)
GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC

84




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Vay ta cé:

My = MMH%) +M,,=- 1.25%33.667 -1.682 = -43.766 (KNm/m)

Vi = VTr(1+%)+an = -1.25%51.17 - 3.54 = -67.503 (KN/m)

3201

— 1500 951
651

72.5 KN

3.1 N/mm

Hinh 5: Hoat tdi tac dung lén phdn hdng khi ¢6 nguoi di bo

5. Do tai trong ngudi di bo (hinh 6)

Theo diéu [A3.6.1.5] Déi véi tat ca dudng bo hanh rong hon 600mm phai 14y tai trong
ngudi di bo bing 3x10* Mpa = 3x10™* Kg/mm? va phai tinh déng thdi cling hoat tai thiét
k€.
PL = 3x10* Kg/mm? x 9.81 N/kg = 29.43x10"* N/mm?
My, =-29.43x10™ x 1500 x (150072 + 250+951) = -8621.69 N.mm/mm
=-8.6217 KNm/m
Vo = -29.43x10* x 1500 = -4.414 N/mm = -4.414 KN/m

3201

™ 1500

3 N/mm

Y

Hinh 6: Hoat tdi nguoi di bo
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

I1.2.3 Tinh toan noi luc ciia ban ngam hai dau
Ta tinh momen tai gitta nhip va luc cét tai goi cia ddm gian don

11.2.3.1 Do tdi trong phdn b ciia lop mdt cau (hinh 7)
My = Wpw(Dién tich DahM, 5) = 2.6487x10° x 4.65x10° = 12315.455 Nmm/m

=12.316 KNm/m
Viw = Wpw(Dién tich DahVesi) = 2.6487 x10° x 3.049x10° = 8.076 KN/m
11.2.3.2 Do tdi trong ciia ban bé tong (hinh 8)
Ban bé tong coi 1a tai trong phan bo déu, c¢6 bé ddy trung binh 12 ~ 0.398 m
DCl1= 2400%9.81%0.398 = 9370.51N/m?* = 9.37x10~* N/mm?
Mpe, = we(Dién tich DahM, 5) =9.37x10° x4.65x10° = 43570.5 Nmm/mm

=43.57 KNm/m
Ve = wg(Dién tich DahVg6i)= 9.37x107 x3.049x10% =28.569 Nmm/mm

=28.569KN/m

6098

I P e i

Tai trong 16p phtt mat cdu :5"

Por b D e b P e r i

Tai trong ban mat ciu ;"

ah M 0.5
524

ah V,

g6i
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

11.2.3.3 Do hoat tdi xe thiét ké (LL)
Bé rong dai tuong duong v6i mémen duong:

660 + 0.55S = 660 + 0.55*%6098 = 4013.9 mm < khoang céch gitta hai truc banh xe
(4300)=>chi x&p dugc 1 banh clia xe tai thiét k& nhung c6 thé xép duogc hai banh cha xe
theo phuong doc cau.

Bé rong dai twong duong véi mémen am:

1220 +0.25S = 1220 +0.25%6098 = 2744.5 mm < khoang céch gitta hai truc banh
xe (4300)=> chi xép dugc 1 banh cuia xe tai thi€t k& nhung c6 thé xép dugc hai banh clia
xe theo phuong doc cau.
ap dung bé rong dai déi véi luc cét, do qui trinh khong qui dinh nén gia thiét 1a theo

momen. Luc cit tai goi 1a vi tri c6 momen am.

= Gid tri cia moé men duong & khu vuc gitta nhip ban:

P
Mr=7 i Mn = n®pahmomen
"= 560+ 0555 2 tn = Wa®pabmo

= Gi4 tri luc cét tai khu vuc g6i ban:

P
"~ 1220 +0.25S 2

Tr VLn = WLn(DDahll_Iccét

Trong dé
- P=72.5 KN (Tai trong nua truc banh xe Tai)
- y; = Tung d6 clia Dah tai vi tri banh xe tap trung (P)
- Wy, = Tai trong lan

- Mp, = dién tich Dah bén dudi vi tri dat tai trong lan.

b:Tinh todan Momen:( hinh 9) -

Yyi= 0.325+1.225+1.225+0.325 = 3.1

©pa=4.65
600 1800 600 600 1800 600
‘ 753 721.5 ‘ 721.5 7215 ‘
Lo b P T sl
pA A
0325 0325
122 225
1)525

Hinh 9: Xép hoat tdi lén duong dnh hudng mé men
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

P 72.5
M= S50+ 0555 2= ?Z Y

(Hé s6 lan xe m=1)

e-Tinh todn Luc cdt tai géi: ( hinh 10)

Yy; =140.705+0.508+0.213 = 2.426
©par=3.049 (m?)

So do6 tinh todn:

1800 600 __ 600 1800 600
725 725 721.5 7215
bbbl bbbl bl
0.213
1 0705 0.508

Hinh 10: Xép hoat tdi lén duong dnh hudng lic cdt

P

V = .
71220 +0.25S 2

I1.3 T6 hop noi lue

I1.3.1 * T6 hop néi luc theo cac trang thai gi6i han.
Téng hiéu ting lyc tinh todn phdi 14y nhu sau [A3.4.1]

Q=2nivQ
Trong dé:

- v; = Hé s0 tai trong bang [A3.4.1-1] va [A3.4.1-2]

TTGH DC DW LL
TTGH str dung 1 1 1
TTGH cudng do | 1.25 15 1.75

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC

88

- [Formatted: Bullets and Numbering




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Q; = Tai trong qui dinh & day.
- 1; = Heé s6 diéu chinh tai trong
—MNi = NpNrM
B6 trang thai gidi han cudng do:
- Mp = 1.00 cho cac thiét k& thong thuong
- Mg = 1.00 cho cdc mic du thong thuong
- 1 = 1.05 cho cdc cdu quan trong
— M =MNpNeN; = 1.05
HBCéc trang théi gidi han khac: n; = npngn; = 1x1x1 =1.0
BD06i v6i trang thdi GHCD1
M, = 1.05[1.25Mp+1.5Mpy + 1.75x1.25(M; ;v +Mp)]
B8Dai véi trang thai GH str dung 1
M, = Mpc + Mpy + My v +Mp

* Gid tri mé men udn vira tinh & trén 1a cha so d6 ban ké tu do 1én goi. Pé k& dén 4nh

hudngcualién két ctia ban v6i dam ngang, ta dua vao hé s6 ngam k. Khi d6, mé6 men diing

dé tinh todn s& bing mo men di tinh & trén nhan vé6i hé s6 ngam k:
M, = kM
Trong do:
M : La mo men giita nhip ctia ban khi coi ban 12 ddm don gian.
k :Laheé songam.
Tinh gan ding: k = 0,5 cho tiét dién giita nhip, k = -0.7 cho tiét dién tai goi.

_ 725 725

My, = y, = x3.1=0.056 =56KNm/mm
S, 4013.9

(Hé s6 lan xe m=1)
M, = WLOpahmomen = 3-174.65= 14.415 KN/m
M; v = m(1.25Mp, + M;, ) = 1.0%(1.25 x 56 + 14.415) = 84.415 KNm/m
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PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

_ 725

= x2.426 =0.064KN/mm = 64 (KN/m)
27445

Tr

Vin = WiOpangecic=3-1%3.049 = 9.4519 (KN/m)
Vi = m(1.25Vy, + Vi, )=1(1.25%64 + 9.4519)= 89.45 (KN/m)

Bdng tong hop néi luc

MDC2 VDC2 MDC] VDC] MDW VDW MPL VPL MLL+IM VLL:IM
Egﬁg 1776 | -5.82 | -573 | -35.79 | -9.662 | -7.154 | -8.621 | -4.414 | -4377 | -675
Phan 4357 | 28569 | 12.32 | 8.076 84.415 | 89.45
gifta
Bdng t6 hop noi luc ciia ban mdt ciu
TTGHCDI TTGHSDI
M, \'A M, \'A
Hang 234069 | -231.058 137113 | -120.678
Ngam 163849 | 231.058 98214 | -120.678
Gitta nhip 135.24 2347 70.153 112.074

Pon vi mémen (KNm/m), luc cit (KN/m)

Chon max(Mjyne; Mygam)=234.069

I1.4 Thiét ké cot thép ban miit cau

I1.4.1 Tinh toan dién tich cot thép

> Ung sudt gi6i han cho cip tng sudt truéc & cic TTGH (theo bang 5.9.3.1-

22TCN 272-05)véi loai tao thép da dugc khir iing suat du.

Trang thai ing suat

Ky hiéu

| Gid tri(MPa) |
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
Gi6i han tng tng suat kéo fou 1860
Giéi han chay : truGe khi dém neo foy=0,90 1, 1674
Ung susit Iic kich f,=0,70 f,, 1302
Ung suat lic truyén f,=0,70 f,, 1302
Uhg suat sau toan bo mat mat foe= 0,80 £, 1339

Tix két qua tinh noi luc & trén, ta ¢ cip momen dé thiét k& 1a:

BMomen am tai goi: M" = -234.069 KNm/m -~

BMomen duong tai gitta nhip: M* = 135.24 KNm/m

Céc dac trung vat liéu thiét k&

ACuong do chiu nén chia bé tong qui dinh & tudi 28 ngay 1a f°, = 50Mpa -

BCuong do bé tong khi cang cap 0.9 1",
BM06 dun dan hoéi cia bé tong ty trong thudng 1dy nhu sau:
E, =0.043y," Jf' = 35750 Mpa

BLG6p bao vé

- Lép bé tong bao vé phia trén: 50 mm

- L6p bé tong bao vé phia dudi : 50 mm
Khoéng céch tir trong tam bé cdp dén mép ngoai chiu kéo 12 60mm — Chiéu cao lam viéc
clia bé tong la:

- Vung chiu mémen am: z =700 - 60 = 640 mm

- Vung chiu moémen duong: z = 250 - 60 = 190 mm

. M
Dién tich cot thép UST duoc chon so bo theo cong thitc: A = . f”

]

Trong do:
- M, = Momen tinh todin Nmm/mm
- A, = Dién tich c6t thép ting suat truéc (mm?)
- f,; = Cudng do kéo qui dinh clia thép ust trong giai doan khai thac(N/mm?)

f,;=1302 N/mm’
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

%16
Tai tiét dién chiu mémen am: A=—2 = 234069107 _ 5 g (mm?)
z.f . 640*1302

%116
Tai tit dién chiu momen duong: A _ = Mu = 185:24%10° _ 5\6 129 (mm?)

Bz f . 190*1302

Chon s6 luong b6 céap trén 1m ban:
n= Aps/Albé

Trong dé:

A s = dién tich mdt bo cap.

B6 cédp stt dung cua hiang VSL c¢6 dang det, mdi b6 4 tao ¢$12.7 dién tich mdi tao 1a
98.7mm’

—> Ay = 4¥98.7 = 394.8 mm?

Bdng chon cdp

n A
o M, h z 0.7fpu Ajps Aps Dy
Tiét chon |
dién | (Nmm/m
mm | mm | N/mm? | mm? mm? b6 mm?

m)

Goi 234069 | 700 | 640 1302 | 394.8 280.9 | 0.71 2 798.6

Gitta
135240 | 250 | 190 1302 | 394.8 | 546.689 2 798.6
nhip 1.38

Vay ta chon chung la 2 bo/1m.

Kich thuéc 6ng Gen twong ting 13: cao x rong = 25 x 80 = 2000mm?

Str dung neo loai VSL type S5-4

Chon loai kich cang don : ZPE-23PJ cua hang VSL

Ciéc b6 thép kéo sau cua ban khong dugc dat xa nhau, tir tim dén tim khong qué 4 1an
chiéu ddy t6i thiéu ctia ban.

[A5.10.3.4]
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP

Phdn 2: Thiét ké ky thudt

Khoang cach giita cac bé cap 1a 500mm < 4x200 = 800 mm

I1.4.2 Tinh toan mat mat iing suit trudc

12

3201

L

3049

j OU‘

64

D‘k

Hinh 11: Puong di cia cdp ngang qua ban mdt cdu

Cép ust cua ban mat cau 1a cap c6 mot dau neo c6 dinh, cing mot dau. Trong d6 dn nay sé&

trinh bay tinh mat mat tai cdc tiét dién: goi 1(1a g6i gan vi tri kich cang nhat), gitta nhip,

201 2(g06i gan neo chét). Cac bo thép trong 1m tinh todn dat tén 1a B1, B2.

Trong tinh todn mat mat ust coi nhu b6 cdp dugc cang mot lic (khong ké dén cing ting

tao)

C4c mét mat ing sudt trudc trong cdc cau kién duge xay dung va dugc tao ting suat trudc

trong mot giai doan duy nhét c6 thé 14y bing:

Trong cac cu kién kéo sau:

6d

Afpr = Af 4 Af ) + Af g + Af g + Af g + Af g

(5.9.5.1-2)

ay:

Afpr = Tong mat mat (MPa)

Afr = Mat mat do ma sdt(MPa)

- Af,, = Mat mit do thiét bi neo (MPa)

- Afigs = Mit mét do co ngan dan héi (MPa)

- Af iz = Mat mit do co ngét (MPa)

Af g = Mat mat do tlr bién ctia bé tong (MPa)

GVHD:TH.S.PHAM VAN THAI

SV :NGUYEN THAI HOC

93




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Afr = Mit mét do tring ddo cot thép (MPa)
Trong cic mat mat phan ra lam 2 loai:

Af

» Mat mét tic thoi gom cdc mat mat : Af oar Afpg

pF>

> Mat mat theo thoi gian gom cdc mét mat sau: Af g, Af,cp, Afr

11.4.2.1 Mdt mdt do ma sdt
Mat mét do ma sét giita b6 thép va 6ng boc c6 thé 1dy nhu sau:

Afy= £ (1-eeH)
(5.9.5.2b-1)
Trong do:
- f,; : ing suat trong thép ust khi kich f; =0.8 £,=0.8x1860=1488(Mpa)
- x : chiéu dai b6 thép ust tir dau kich dén diém bat ki dang xem xét (mm)
- K : hé s6 ma sit lic; K = 6.6x107/mm’!
- p:Lahésomasat; u=0.2
- o : Tdng gid tri tuyét d6i cha thay déi géc chia duong cdp thép UST tir dau kich dén
diém dang xét (rad)

- e :co s0 logarit ty nhién

Bdng tinh mdt mdt do ma sdt

o Teén b6
Tiét dién j oyrad) X(mm) Kx+po f,(MPa) | Af (MPa)
thép pj p
G6i 1 Bl. B2 0.07 3201 0.016 1302 20.67
Giftanhip | B1, B2 0.087 6250 0.0216 1302 27.82
Goi 2 Bl, B2 0.07 9299 0.02 1302 25.78

11.4.2.2 Madt mat do truot neo.
Cong thic tinh todn:

AL
Apr :TEp

Trong do:

- A_ : bién dang do tut neo ;A; = 6mm/neo
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- E, : modun dan héi clia thép; E, = 197000Mpa
- L : chiéu dai clia b6 cdp; L=12.508 m

A= M><197000 =94.5Mpa
P 12508
11.4.2.3 Mdt mdt do co ngan dan hoi

Mait mét do co ngén dan hoi trong hé ban doi véi cot thép UST duge 14y bing 25% gia tri
tinh theo cong thic sau:

E

—2f (5.9.5.2.3a-1)

cgp

Af g =

ci

- f

C

. | 10Nng ting suét be tong & trong tam cla cic bo thép ting sudt trude do lyc ng suét
trudc khi truyén va tu trong ctia bo phan & mat cit c6 momen max (MPa)

- E, : modun dan hoi cua thép ust (MPa); E, =197000 MPa

- E, : modun dan héi clia bé tong lic truyén luc (MPa)

E, =0.043y," Jf,' =0.043x2400'°~/0.9x50 = 33915 MPa

F, Fe* Mge

=——t__ 4

fC
ap Ag |g |g
Fi = (07fpu - Afp]:— Apr)Aps

0 1 .- . S
- e =do léch tam cua bo cap so véi truc trung hoa(mm) e=i -Yps

- A, = dién tich cla tiét dién tai vi trf tinh todn (mm?) (12 hinh chit nhat c¢6 bé rong 1m,

chiéu cao phu thuoc vi tri tinh toédn) A, = Hyxby +nAy,
H2*b
T 9y = s NAGSYps
_Ees Ees 97000 o

E.  0.043xy,"°x/T, 0.043x2400**x/50

-I, = Momen quén tinh cha tiét dién tinh toan (mm®*)
g

H3xb H, )
I =9172W+ ngbw(yt-zgj + NAgxe’

- M, = momen do trong luong ban than ciia ban(Nmm)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

% Tinh todn lai do léch tam e va mémen qudn tinh I cua tiét dién tinh todn :

b, =1000
—_ [ ()
ﬁ |
TTH o
S
. T
Truc TH - $ &
£ =
[l (s 7y
g . Bw=1000 |
Tai giita nhip ban Tai goi

» Tai goi: A, =700%1000+5.51%789.6= 704351 (mm?)

2
Sy = MZZLOOO + 5.51x789.6 x640 = 247784445 (mm®)
> Yy, = 278 351 79 mm
704351

= e=640-Y,, = 640-351.79 = 288.21 mm

700

2
I 2 ] + 5.51x789.6 x288.21° =3.16*10%

_ 700°x1000
2

. +700x1000( 411.79-

> Tai giita nhip ban: A, = 250%1000+5.51%789.6= 254351 (mm?)

2
5, = 20 X100 | 5 514789.6 x60 = 31511041 (mm®)
_ 31511041 o 6388 mm
254351

= Y= e+Y,, = 63.88+60 = 123.88 mm

250

2
1 > ) + 5.51x789.6 x63.88* =1.32x10°

_ 250°x1000
g 72

+250x1000( 123.88-
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Thdy rdng dién tich tiét dién va momen qudn tinh ciia tiét dién nguyén trir 16 va tiét dién

nguyén tinh todn cua bdn mdt cdu la gdn bdng nhau, nén trong tinh todn sit dung tiét dién

nguyén.
Bdng tinh mdt mdt do co ngdn dan hoi

Tiét | Ten M, e A, I, F, fp | Afgg | 0.25Af g
dién | b6 thép | (Nmm) (mm) (mm?) (mm*) KN (MPa) | (MPa) | (MPa)
o . . .

101 B1, B2 | 43570000 | 288.21 704351 3.16E+10 | 937120 | -34 | -19.73 -4.93
Gitta

hi B1, B2 | 57295000 | 63.88 254351 1.32E+09 | 931475 | -3.77 | -21.9 -5.47
nhip
Goi

201 BI, B2 | 43570000 | 288.21 | 704351 | 3.75E+10 | 933086 | -3.06 | -17.76 | -4.44

11.4.2.4 Mt mdt do co ngot
Mat mét ing suét truéc do co ngét c6 thé 14y bing:

Dai v6i cau kién kéo sau: Af iz =(93 — 0.85H) = 93 - 0.85x80 = 25 Mpa
(5.9.5.4.2-2)

H = do 4m twong déi bao quanh,lay trung binh hang nam(%) =80%

11.4.2.5 Madt mdt do tir bién ciia bé tong

Af,cr = 12.0fy, — 7.0Af 4, 2 0
(5.9.5.4.3-1)
Trong dé:

- f.gp = Uing sudt bé tong tai trong tam cot thép ust Iic truyén luc (MPa)

F, = (0.71,, - Afe- AT )AL
- e =d0 léch tdm clia b6 cap so vdi truc trung hoa(mm)
- A, = dién tich clia tiét dién tai vi tr{ tinh todn (mm?) (12 hinh chit nhat c¢6 bé rong 1m,
chiéu cao phu thuoc vi tri tinh todn)
- I, = Momen quén tinh cla tiét dién tinh todn (mm®*)

- M, = moémen do trong lugng ban than ctia bin(Nmm)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Af,, = Thay d6i ing sudt trong bé tong tai trong tam thép ust do tii trong thudng
xuyén, trlr tdi trong tac dong lic thuc hién du tng luc. Gid tri Af.,, can dugc tinh &
cling mit cat hoac cic mat cit dugc tinh f,, (MPa)

O M)

9

Af,

- Mpc = moémen do tinh tai chat thém sau khi bé tong dong cing (Mp, =M,) Nmm

- Mpw = Momen do 16p mat cau (Nmm)

Bdng tinh mdt madt do tir bién

Tén
Tiét b6 Mg [ Ag Ig -fcgp Mper+Mpw Afcdp AprR
dién he (Nmm) | (mm) = (mm?) (mm*) | (MPa) Nmm

ép

(MPa) | (MPa)

Géi 1 | B1,B2 | 43570000 | 288.21 | 704351

3.16E+10 | 34 | 27422000 | 025 | 39
Giita '

N B1,B2 | 57295000 | 63.88 | 254351 | 1.32E+09 | 3.77 | 12320000 @ 0.6 41
nhip

G6i 2 | B1,B2 | 43570000 | 288.21 | 704351

3.75E+10 | 3.06 27422000 | 0.21 35

11.4.2.6 Mdt mdt do triung ddo cot thép

Mat mat sau khi truyén luc - doi vdi tao thép duge khir tng suét kéo sau:

Af = 0.3[138 — 0.3AF . — 0.4AF g — 0.2(Af e +AF )]

(5.9.5.4.4c-2)
o day:
- Afip : Mt mét do ma sit dudi mitc 0,70fp, & thoi diém xem xét tinh theo Diéu
5.9.5.2.2.(Mpa)
- Afpes

: Mat mét do co ngin dan héi (Mpa)

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC

98




TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Afg : Mt méat do co ngét (Mpa)

- Afg : Mat mat do tir bién (Mpa)

Bdng tinh mdt mdt do tring ddo cot thép

Af Af Af Af Af

Tiét dien | Tén b6 thép oF pES PSR peR PR

MPa MPa MPa MPa MPa

G6i 1 BI, B2 20.67 -19.73 25 39 38.07
Giira

. B1,B2 27.82 219 25 41 37.56
nhip

G6i 2 BI1,B2 25.78 -17.76 25 35 37.61

11.4.2.7 Tong mdt mdt iing sudt trudc
Bdng téng két mdt mat UST

Tiét | Tenbo | Af,, Af e Afes | Afge | Afp | Afg Afyr
dién thép MPa MPa MPa | MPa | MPa MPa | MPa

Goi 1 B1,B2 94.5 20.67 -19.73 25 39 38.07 | 19751
Giira 94.5

B1,B2 27.82 -21.9 25 41 37.56 | 203.98
nhip
Goi 2 B1,B2 | 945 25.78 -17.76 25 35 37.61 | 200.13

I1.5 Kiém tra tiét dién theo cac trang thai gi6i han
Trong ban mat cdu kiém tra cdc trang thai gi6i han sau:
- Trang th4i gi6i han sir dung: Kiém tra ting suat, nit.
- Trang théi gi6i han cudng do: Kiém tra sitc khang uén, khang cit cta tiét dién.
IL1.5.1 Trang thai giéi han sir dung
» Gid6i han tGng sudt cho cdp ust:
f,, = 1860Mpa, vdi loai tao thép da duoc khir iing sudt duw 12.70, tao 3 soi

A, = 592.2mm?, E, = 197000 Mpa
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
Yeéu ciu:
- Sau khi truyén luc: f,; = 0.7f,, = 0.7x1860 = 1302Mpa
- Cuong do6 chay qui dinh: f,, = 0.9f,, = 0.9x1860 = 1674 Mpa

- Sau toan bo mat mat:  f, = 0.8f, = 0.8x1674 = 1339 Mpa
» Gi6i han Gng sudt cho bé tong:
- DOi vdi cdc ting sudt J trang thdi gidi han si dung trudc mdt mat:
f’. = 50Mpa, sau 28 ngay
;= 0.9x50 = 45 Mpa cudng do bé tong lic truyén luc.
Gié6i han tng sudt nén: -0.6f"; = -0.6x45 = -27 Mpa
Gi6i han ting sust kéo: 0.25,/f'; =1.677 Mpa
- DOi vdi cdc ving sudt J trang thdi gidi han sit dung sau mdt mat:
Gi6i han tng sudt nén: - 0.45f°, = - 22.5 Mpa
Gi6i han tng sudt kéo : 0.5,/f', =3.535 Mpa
11.5.1.1 Kiém tra ting sudt bé tong khi truyén luc cing
Cong thitc kiém tra:

— Tai vi tri goi:

BThé dudi: I
M .
fog = *E+E Yog = Yoy = —0,6 i=-27 Mpa
A |
AThé trén: B
F Fe

=—— =Y, +¥ytg <0,25,/f & = 1.677 Mpa

— Tai vi tri giita nhip:

HBThé dudi: 3
fi == S Y ey, <0.25(T = 1,677

BThé trén: “3
fy :—%+$ytg - NIIS Y, =—0,6f ;=-27 Mpa
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Trong dé:

- F =luc cang cua cép ting suat trudc ldc truyén luc (MPa)

F=A(0.7f,, - Af, - Af ;- Af ) Mpa

- €

= d¢ léch tam cua luc F so véi truc trung hoa tai tiét dién (mm)

- Mg = momen do tai trong ban than cua ban tai tiét dién ldc truyén luc (Nmm)

- ¥u¥s = khoang céch tir thé ngoai ciing chiu kéo va nén tdi truc trung hoa (mm)

- A =dién tich tiét dién (mm?)

A |

Tai vi tri gitta nhip:

HThé dudi;

- 1 =moémen quén tinh tiét diéen (mm*)
Két qud kiém todn ving sudt bé tong khi truyén luc
Tiét A 1 e M, N Yo F fog fio
- Duyét
dién mm? mm* mm Nm mm mm N MPa | MPa
G6i 1l | 703263 3.16E+10 | 288.2 | 43570000 | 348.21 | 351.79 | 952700 | -1.83 | -0.89 Ok
Giita
hi 253263 1.32E+09 | 63.88 | 57295000 | 123.88 | 126.12 | 948768 1.6 -9.03 Ok
nhip
G6i2 | 703263 3.75E+10 | 288.2 | 43570000 | 348.21 | 351.79 | 947109 | -1.75 | -0.95 Ok
I1.5.1.2 Kiém tra itng sudt bé tong sau mdt mdt
Tai vi tri goi:
‘ BThé dudi; -
F Fe. M :
foy = A + T Yog = TS Yoy = —0.45f; =-22.5 Mpa
HBTh6 trén: )
F Fe M -
fg=————VYg +— V¥, 0.5/ f; =3.535 Mpa
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PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

F Fe M, ,
fog AT Yog + I Yig sO.Sde =3.535 Mpa
HThé trén: “—
F Fe M, :
fg = —K+Ty‘g - Yy = —0.45f; =-22.5 Mpa

Trong do:
- F =luc cang cta cdp ung suat trudc sau khi da tinh trir mat mat (MPa)
F=A(0.7f,, - Af,;) Mpa
- e =do léch tam cua luc F so véi truc trung hoa tai tiét dién (mm)
- M = momen tai tiét dién trong giai doan sir dung 14y theo t6 hop noi luc & TTGH sit
dung (Nmm)
- ¥,Y,= khoang céch tir thé ngoai ciing chiu kéo va nén t6i truc trung hoa (mm)
- A =dién tich tiét dién (mm?)

- 1 =moémen quén tinh tiét diéen (mm*)

Két qud kiém todn ting sudt bé tong TTGHSD1

Tiét A I e M Y, Vo F fog
Duyét
dién mm? mm*' | mm Nmm mm mm KN MPa | MPa
Goil | 703263 3'1160E 288.2 43570000 | 348.21 | 351.79 | 872105 | -1.71 | -0.77 Ok
+

Gitra 1.32E

) 253263 63.88 | 57295000 | 123.88 | 126.12 | 866997 | 1.97 | -8.7 Ok
nhip +09
Go6i2 | 703263 3’7150E 288.2 43570000 | 348.21 | 351.79 | 870037 | -1.64 | -0.84 | Ok
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

I1.6 Kiém tra nit: kiém tra itng suat nhu trén da dam bao chéng niit

I1.6.1 Trang thai gi6i han cuong do 1

I1.6.1.1 Kiém tra sitc khdang uon cho tiét dién
Cong thitc kiém tra sttc khdng uon

M, < oM, (5.7.3.2.1-1)

Trong do:
- M, = moémen tinh toan & trang thii GHCDI (MPa)
- ¢ = He s6 stic khing dugc 1ay theo diéu 5.5.4.2; ¢=1.0
Duing cho u6n va kéo bétong cot thép ust ¢ = 1.0
- M, = Siic khang danh dinh ctia mit cit (MPa)

Vé6i mit cat hinh chit nhat:

ps ' ps

M, =A,f (dp—%j (5.7.3.2.2-1)

- A, Dién tich thép ting suat truéc (mm?)

- a :chiéu day cta khoi ting suét twong duong (mm)-chiéu cao chiu nén

a=cf3,
- B, :He s6 chuyén ddi biéu dé tng sudt qui dinh trong diéu 5.7.2.2
f,=0.85-0.05 a 67_28) = 085-0.05 =28 _ go2g

- f,, :tng sudt trung binh trong thép UST & stic khang uon danh dinh (MPa)

p

fo= fpu[l—k;] (5.7.3.1.1-1)

1674
1860

f
k =2(1.04 ) =2(104~ 2 ) =028 (5.7.3.1.1-2)

pu

- d, :Khoang céch tir thé nén ngoai cting dén trong tam cdt thép ung sudt trude (mm)

P
d, = 640 mm tai goi
d, = 190mm tai giita ban

- ¢ =khoang c4ch tir truc trung hoa dén mit cit chiu nén (mm)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

D6i v6i mit cét hinh chit nhat :
A T +Asfy—P§f);

f
0.851", A, + KA, "

p

Tai goi : c= 78961860 1860 =36.8
0.85x50x0.6928x1000 +0.28 x 789.6 x 640

Tai gitta ban:

c= 592.2x1860 — 35.46
0.85x50x 0.6928x1000+0.28x592.2m

- f. : Cudng do chiu nén qui dinh ctia bé tong & tudi 28 ngiy (Mpa)

- b, : Chiéu day clia phan chiu nén ; b, = 1000mm

Két qud kiém tra siic khdng uon

(5.7.3.1.1-4)

, a A fos d, oM, M,
Tiét dién Duyét
mm mm? MPa mm KNm KNm
Goi 1 25.5 592.2 1816 640 674.56 | 234.07 bat
Gitra ban 24.56 592.2 1763 190 185.5 135.24 bat
Goi 2 25.5 592.2 1816 640 674.56 | 234.07 bat

11.6.1.2 Kiém tra ham luong cot thép
2.1 Luong cot thép téi da [5.7.3.3.1]

Luong cot thép ust va khong ting sudt trude phai dugc gidi han sao cho :

Afso@ (5.7.3.3.1-1)

’ Bd, = d, : khoang céch c6 hiéu tuong tng tir thé chiu nén ngoai ciing dén trong tam luc< -

kéo ctia cot thép chiu kéo (mm)

‘ He : khoang céch tit thd nén ngoai ciing dén truc trung hoa (mm) da dugc tinh todn &

trén

Két qud kiém tra ham luong thép t6i da
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
de c C
Tiét dién q Duyét
mm mm e
Goi 1 640 36.8 0.0575 bat
Gitra nhip 190 35.46 0.19 Dbat
Goi 2 640 36.8 0.0575 Dat

2.2 Luong cot thép t6i thiéu [5.7.3.3.2]
Bat ky mot mat cdt nao cla cau kién chiu udn, lugng cot thép thudng va cot thép DUL

chiu kéo phai dii dé phét trién sitc khdng uén tinh todn M, phai nhé hon trong 2 gi4 tri sau:

81,2 1an stic khdng nit M, xdc dinh trén co s& phan bd ng suat dan hoi va cuong do chiu« -

kéo khi uon cua bé tong
oM, >1.2M_,

Trong d6 M,, dugc tinh bing cong thiic :

M, = L( fo+f,—1f,) (Handbook-C10)

t
- fy :Ung sudt do tai trong ban than M tinh theo trang théi giéi han st dung tai thé ma
ung suat kéo gay ra boi cdc tai trong ngoai (Mpa).

M
fy :Tyb

pe - Ung suat nén trong bé tong do ting suat nén trudc c6 hiéu (Mpa)
f, :cudng do chiu kéo khi uén ctia bé tong (Mpa)
f. =0.63,/f'. =0.63/50 = 4.454 Mpa

- A, :Dién tich thép ting suat truéc (mm?)
»s © Ung sudt trung binh trong thép UST ¢ siic khang uon danh dinh (MPa)

ns=fm{1—k$:] (5.7.3.1.1-1)

P

- A, 1 :dién tich va m6 men quén tinh cta tiét dién (mm?, mm*)
- A, :dién tich c6t thép ting sudt trudc (mm?)

- Yo Vb : khoang cdch tir thé nén, kéo ngoai cuing dén truc trung hoa.(mm)
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

- ¢ :heé so siic khiang dugc 1ay theo diéu 5.5.4.2; ¢=1.0

01,33 14an momen tinh todn c4n thiét dudi t hop tai trong- cudng do

oM, > 1.33M,
(3.4.1.1)

Két qua kiém todn dugc dua ra & cdc bang sau:

Bdng tinh todn siic khdng nit 1.2M ,,

Tiét A | M e A Vo foe fy 1.2M,,
dien | mm’ mm* Nmm |mm | mm | mm | Mpa | Mpa | kNm
Go6i 1 | 703263 | 3.75E+10 | 43570000 | 288.7 | 348.66 | 351.34 | -7.04 | 0.408 | 386.45

Gitta
. 253263 | 1.30E+09 | 57295000 | 64.16 | 124.16 | 125.84
nhip -10.52 | 5.46 | 145.9
Goi2 | 703263 | 3.75E+10 | 43570000 | 288.7 | 348.66 | 351.34 | -7.04 |0.408 | 386.5
Bdng kiém tra ham luong cot thép t61 thiéu
, oM, 12M, | 133M,
Tiét dién Duyét
kNm kNm kNm
Goi 1 674.56 386.45 311.31 bat
Goi 2 674.56 386.5 311.31 bat
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

11.6.1.3 Kiém tra sitc khdng cdt
Kiém tra theo cong thiic :

V, <6V, (5.8.2.4-1)
Trong do6 :

-V, : Luc cit tinh toan 14y theo TTGHCD1

- ¢ :He so stic khdng dung cho céit ¢ = 0.9

-V, : Stc khang cét danh dinh:

Ve + VoV, (5.8.3.3-1)
V, =min
0.25f b,d, +V, (5.8.3.3-2)

Trong d6 : V,=0.083p,/f"b,d,
(5.83.3-3)

d,f (cotgé+cot sin
 _AGf, (Ccotgd +cotga)sina (5.8.3.3-4)
S

V,

o

o day :
- b, :Bérong bung c6 hiéu 14y bang bé rong bung nho nhét trong chiéu cao d, (mm)

d, : Chiéu cao chiu cit c6 hiéu dugc xéac dinh theo diéu 5.7.2.8 (mm)

- s :Culicot thép dai (mm)

- B : Heé s6 chi kha nang cua bé tong bi niit chéo truyén luc kéo duoc qui dinh trong
diéu 5.8.3.4

- 6 :Goc nghiéng cla tng sudt nén chéo dugc xdc dinh theo diéu 5.8.3.4 (do)

- o : G6c nghiéng cta cot thép ngang d6i véi truc doc (do)

- A, :Dieén tich cot thép chiu cat trong cu li s (mm?)

- 'V, : Thanh phén lyc tng sudt trudc c6 hiéu trén hudng luc cat tic dung, 1a duong néu
ngugc chiéu luc cat(N)

- V. : Stic khdng cit danh dinh ctia bé tong(N).

- V,: Stic khang cét danh dinh cta c6t thép(N).
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Kiém todn luc cét c¢6 thé kiém tra tai mit clia cau kién d&, trong do 4n nay sé kiém tra tai
tim cdu kién d& (c6 luc cat 16n)
Momen va luc cit tinh todn theo TTGHCD 1 (tai goi)

M, = 163.85KNm

V, = 231.058KN
e:Xdc dinh V), .
Vi tai tiét dién goi va tiét dién & mat cau kién d6, duong cp di ngang nén thanh phan V,
trén huéng luc cit 1a bing 0
eXdc dinh d, va b, +

-Chiéu cao chiu cat hu hiéu d,.

0.9d,

Bd,=max40.72h e

9 -%

Tacé d, =640 mm tai goi
a=p,c=0.6928x36.8 =25.5
0.9d.=0.9%640= 576mm
0.72h=0.72*700=504 mm

d - % = 640-%‘5= 627.25 mm

P

= d, =627.25 mm

-Bé rong bung chiu cét hitu hiéu b, :

fb,= 1000mm “

F£Xdc dinh Bva 8

Pé x4c dinh dugc 0 va B ta phai thong qua céc gid tri sau v/, va €.

Bing sudt cit trong bé tong .«

LYY, 231058 x10°
$b,d, ~ 0,9x1000x627.25

=0.41 MPa (5.8.3.4.2-1)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
v _041_ 5 0082
f' 50

c

(tng bién trong c6t thép & phia chiu kéo do uén cla cau kién xac dinh theo :

%+0.5Nu +0.5V, cotgd - A, f,
g, =—" <0.002 (5.8.3.4.2-2)
E;A +E A,
Trong do:
- A, : Dién tich c6t thép ust trong phia chiu kéo uén clia cdu kién (m?)

- M, : M6 men tinh todn (Nmm)
« - Luc doc truc tinh todn (N)

: Luc cit tinh toan (N)

m o< Z

3

: Modun dan héi clia cot thép khong ust (MPa)

|ws]
kS

: Modun dan héi cua c6t thép ust (MPa)

>

P

: Dién tich cot thép khong ust (mm?)

'
]

, . Ung sudt trong thép ust khi tng suét trong bé tong xung quanh bang 0 (MPa)

E,
fpo =f pe"'fchifpe

: ing c6 hiéu suat trong thép ust sau mat mat.

f,. = 0.7f,, - Af,;=1302 - 190.61= 1111.39 MPa
- e
an toan ldy f, =0
=1£,=1111.39 MPa

Gia thiét 0 = 30°

: ing sudt trong bétong tai trong tam cdc bé cdp do luc ust sau tat ca mat mat, dé

*16
w +0,5*241.21*10°% *cot 930-592.2*1111.39

g, ——621.25 =-1.54x107
197000*592.2

Tra bang 5.8.3.4.2-1 Ta dugc 0 =27°, B =6.75

gXdc dinhV,vaV, <

V =0.0834,/f',b,d,
V ,=0,083x6.75x/50 x1000x 627.25 = 2484892N

Trong ban mat cau khong thiét k& c6t thép ngang (cot dai, cot xién) nén V =0

RTinh siic khang danh dinh ciia tiét dién -
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

V. + V + V= 2484892+ 0 + 0 = 2484892N =2484.9KN

Vn:min{ 0.25’.byd, + V4 = 0.25%50*%1000%627.25 + 0 = 7840.6 KN
= V, =2484.9KN
=¢V, =0.9%2484.9 =2236.41 KN
Kiém tra theo cong thifc : V, = 231.058 KN< ¢V,
11.6.1.4 Cot thép chong co ngét va nhiét do
Cot thép chong co ngét va nhiét do phai duoc dat gan cac bé mat beé tong 10 ra trude cac
thay ddi nhiét do hang ngay.
Dién tich c6t thép trong mdi huéng khong duoc nhé hon :

A
A2075°> (5.10.8.2.-1)

y
o day :
- A, = Tong dién tich mat cat (mm?) , ta tinh cho Imm rong
- f, = Cudng do chay qui dinh clia thanh thép (Mpa)
+Tiét dién gilra nhip
Ag=250%1000=250000 mm?

250000

A, >0.75x =468.75 (mm?/m))

Chon N, 16 a=300 mm,c6 téng dién tich 2 mat theo mdi phuong trén 1 m dai la A,
=2009.6 mm?*/m
+Tai tiét dién goi
A,=700%1000=700000 mm*

A, >0.75x 704000000 = 1312.5 (mm*m))

Chon N, 16 a=200mm,c6 téng dién tich 2 mat theo mbi phuong trén 1 m dai 1a A, =
2009.6 mm?/m
Két luan :
Phia ddy ban bd tri c6t doc theo c6t chinh 1a $16 a=200
Cdn lai bo tri ¢6t cau tao theo diéu kién chiu co ngét va nhiét do 1a $16 a = 300

(cot thép con dugc tinh lai & phan dam chu)
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

CHUONG IV:THIET KE KET CAU DAM CHU

LUA CHON KICH THUOGC VA TINH TOAN PAC TRUNG HINH
HOC

I.1 Kich thuéc két cau va mat cit ngang dam

I.1.1 Thiét ké duong cong bién dam:
Uu diém ctia thiét k& dam c6 chiéu cao thay déi.

BTiét kiém vat liéu, bé tong va thép du tng luc dugc bo tri phit hop ca trong thi cong va«—

khai thac.
BGidm duoc ting suat cat.
BKét ciu c6 hinh dang dep.
Pé b6 tri cot thép chiu cét phan bé déu, va bé rong sudn dam thay ddi déu theo chiéu dai
dam, ta chon dudng cong bién dam c¢6 bac tir 1 + 2. Trong tinh todn dic trung hinh hoc

mat cit ngang dam, 18y dudng cong dang bac 2.

y;=a,x’+b,
h,-h,
a=—5
b1 =hm
trong do :

- hp : Chiéu cao dam tai mat cét st dinh tru.

- h,, : Chiéu cao dam tai giita nhip.

- L :Chiéu dai phan cdnh hing cong.

-y, :Chiéu cao mit cit tai vi trf tinh todn.

- x : Khoéng céch tir gifta nhip dén mit cit tinh toan

1.1.2 Thiét ké ban day hop:
Ban day hop chiu tai trong sau:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Trong lugng ban than.
- Luc nén do mo6 men uén va luc cit gay ra.
- Trong lugng cuia cac thiét bi, van khuon trong qua trinh thi cong.

Pé phil hop v6i dic diém chiu luc, ban ddy hop thudng c6 bé day thay ddi.

BTai gitta nhip: Chiéu day ban ddy hop phu thuoc vao yéu ciu vé khoang cdch tir tim bo«—

cép du tng luc t6i mép beé tong. Do c6 bo tri cap du tng luc, chon chiéu ddy ban ddy tai

gita nhip bang 300mm.
OTai khu vuc gin tru: Chiéu day ban ddy tang lén dé chiu luc nén 16n do moé men uén va
luc cit gay ra, thudng nim trong khoang (%+$)th, tham khao mot s6 ciu da xay

dung, ta chon 800mm
Trong pham vi gifta tiét dién giita nhip va gin tru, ddy trén ban ddy thay ddi theo dudng
cong bac 2 :

Vo, =a,xX°+b,

b,=h",,
trong do :
- h’p : Khodng cdch tinh tir mat dudng xe chay dén ban ddy trén tai mét cét sat dinh tru
- h’,,: Khoang céch tinh tir mat dudong xe chay dén ban day trén tai gitra nhip.
- L : Chiéu dai phan cénh hing cong.
-y, : Chiéu cao mait cit tai vi trf tinh todn.
- x : Khoéang céch tir gifta nhip dén mat cit tinh toan
Chiéu day ddy hop duoc tinh theo cong thiic:
t=yi- Y2
I.1.3 Thiét ké sudon hop
Sudn hop chiu tai trong nhu sau :

- Luc cit do trong lugng dam va hoat tai.
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- Mot phan moé men uén truyén xuéng tir ban mit ciu, mé men xoén do tai trong léch
tam gay ra.
Chiéu ddy sudn phai dam bdo hai yéu ciu:
- Du kha nang chiu luc
- Pu finh khong dé dé beé tong.
Pé phit hop véi yéu cdu chiu luc, ta chon chiéu day suon thay déi tuyén tinh véi cdc dic
trung nhu sau :
Mt cét ngang gém mot hop ¢6 cdu tao vach xién. Ban ddy hop rong 5.74 m tai dinh
tru c6 chiéu day thay ddi tir 0.8 + 0.3 m tai dinh tru dén gitta nhip, ban trén rong 12.5m
c6 chiéu day khong thay déi 0.25 m, sudn dam day 0.75 m.

Sau day 1a chiéu cao, chiéu day ddm va bé day suon hop cia mot s6 tiét dién

BI1
HCll I Bl1-1 |

HI
—
Hf‘ N
Hi|
3 BI3
‘ BI31
|— HI
HI
A

I

Ther | Tiét

w | dien HO1 | HO2 | HO3 | BO1 | BO2 | BO3 | HI1 [ HI2 | HI3 | H4 | HI5 | BI1 | B1-1| BI3 | BI3-1
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

T ] 7 [025]075] 13 | 295 043 | 317 [025] 05 ] 058 | 04 ]| 032 | 28 | 13 | 347 | 277
2 | 2 025|075 137|295 035 | 316 | 025 | 05 | 066 | 04 | 037 | 28 | 1.3 | 316 | 2.76
3 | 3 025|075 | 148|295 | 0315 315 | 025 | 05 | 0.78 | 04 | 042 | 28 | 13 | 345 | 2.75
4 | 4 |025)075 | 165|295 | 028 [3135|025| 05 0933 |04 | 047 | 28 | 13 | 3135|2735
5 | 5 |025]075] 189|295 | 025 | 311 | 025 | 05 | g97 | 04 | 052 | 28 | 13 | 341 | 271
6 | 6 [025]075) 245|295 | 920 | 308 | 025 05| 121 | 04| o57 | 28 | 13 | 308 | 268
7| 7 |025]075] 249|295 | 019 | 305 |025| 05 | 148 | 04 | 061 | 28 | 13 | 305 | 265
8 | 8 |025]075] 278|295 | 0165 | 302 |025| 05 | 173 | 04 | 65 | 28 | 13 | 302 | 262
9 | 9 |025]075| 31 | 295 | 015 | 2985|025 | 05 | 201 | 04 | 0pg | 28 | 13 | 2085|2585
10 | 10 | 025|075 {347 1295 | 944 | 287 | 025| 05| 234 | 04| o73 | 28 | 13 | 205 | 255
17| 11 | 025075 | 43 1295 | 943 | 295 [025| 05| 3¢ |04 g | 28 | 13 | 287 | 247

L.2 Tinh toan dic trung hinh hoc tiét dién

Biéng céch chia nho tiét dién nguyén thanh cdc tam gidc va hinh chit nhat, ta 14n luot tinh

dién tich tiét dién, momen tinh, vi tri truc trung hoa va cudi cuing la mémen quén tinh cta

ti€t dién. Didc trung hinh hoc tiét dién dugc tinh cho mot nira cdu, cdc mat cét con lai

mang tinh chét doi xing.
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

K/c
Tiet | . A S I Vi Ya Hyq [
tu go1
dién
m m? m? m* m m m m
1 0 7.263 10.18 | 4.822 | 0.798 | 1.402 2.20 0.3
2 14 7.263 10.18 | 4.822 | 0.798 | 1.402 2.20 0.3
3 16 7.263 10.18 | 4.822 | 0.798 | 1.402 2.20 03
4 20 7.480 | 10.510 | 5.262 | 0.835 | 1.405 2.24 0.337
5 24 7742 | 11.163 | 6.072 | 0.898 | 1.442 2.34 0.375
6 28 7.984 | 12.047 | 7.155 | 0971 1.509 2.48 0.404
7 32 8.242 | 13.133 | 8.567 | 1.057 | 1.593 2.65 0.433
8 35 8.520 | 14.555 | 10.538 | 1.162 | 1.708 2.87 0.46
9 38 8.843 | 16.349 | 13.257 | 1.291 1.849 3.14 0.49
10 41 9.175 | 18.398 | 16.670 | 1.435 | 2.005 3.44 0.52
11 44 9.534 | 20.880 | 21.166 | 1.600 | 2.190 3.79 0.55

II. TINH TOAN NOI LUC TRONG DAM

Vi trong qud trinh thi cong hang noi luc hinh thanh dan qua cdc budc thi cong, nén dé

tinh noi luc trong dam chu ta phai xem xét qua trinh lam viéc qua cdc giai doan thi cong.

Noi luc hinh thanh dan qua céc giai doan thi cong va so do6 tinh noi luc duge mo hinh hod

dé tinh todn s& trinh bay sau day. Téng hop noi luc clia cdc giai doan thi cong d6 ta s& c6

biéu dé bao noi luc thi cong. Sau d6 tinh todn néi luc trong giai doan khai thac. Cudi cling

ta t6 hop 14y duong bao ndi luc trong giai doan thi cong va trong giai doan khai thac ta

duoc noi luc thiét ké.
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

I1.1 So dé chia dot thi cong két ciu nhip
So d6 chia dét thi cong két c&u nhip

1im L 6x4m 4x8m 6m

@ @ ® o

I1.1.1 Cac giai doan thi cong két cau nhip
a. Giai doan 1: Pic hang can bang trén tru T2, T3
Dé thuc hién viéc dic hing ta phai thi cong dot KO trén da gido mé rong tru. Céc khoi KO
phai lién két tam thdi véi dinh tru thong qua cdc cdc thanh cudng do cao
Trong budc nay tai trong tic dung 1én ddm gém c6 trong luong ban than cla cc dot dic,
trong luong xe dic P (ké ca van khuon, thiét bi thi cong va ngudi).
So d6 tinh 1a liic da diic xong phén hang. Trén truT4, T5 hai xe ddc ding & K8.
Khi tinh toan 14y tai trong xe dic 1a P =450KN , M=200 KN.m tai trong do trong luong
ban than dim duoc tinh 1a tai trong phan bd theo hinh thang trén méi d6t dic va c¢6 gia tri
béang dién tich mat cit nhan véi trong lugng riéng clia bé tong y = 2.4 T/m’.
Khi thi cong diic hang ting cip dot doi xding, khi bé tong dat cuong do tién hanh cing cép
ust.
Sau khi ti€n hanh ddc hing can bing trén cdc try xong, ti€n hanh xay lap doan dic trén
da gido phuc vu cho qu4 trinh hop long nhip bién.
Ta ¢6 so d6 tinh nhu sau:
SODOTINH

m:::m n|lllllllllllllllllllllllllll||IIIllllllllllllllllmm m:;m

b M g

e 1 : R

T2 ST
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Biéu d6 momen va luc cét thu duge khi mo hinh héa két cau bing phdn mém Midas

M

Biéu d6 Momen My

]
[T

Biéu d6 luc cat Fz
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
Khoang Mtc Ptc Mtc
Tict c4ch Tii Luc cit | Moémen | Ptc x0.9 [ x0.9 x1.25 x1.25
dién m trong KN KNm KN KNm KN KNm
1 0 DC1.XD 0 0 0 0 0 0
2 11 DCI1.XD 0 0 0 0 0 0
3 13 DCI1XD | 450 -450 405 -405 563 -563
4 17 DCI1XD | 1330 -4010 1197 -3609 1663 -5013
5 21 DCI1 XD | 2242 -11154 | 2018 -10039 2803 -13943
6 25 DCI1.XD | 3190 -22018 2871 -19816 3988 -27523
7 29 DCI1 XD | 4182 -36762 3764 -33086 5228 -45953
8 33 DCI1 XD | 5222 -55570 4700 -50013 6528 -69463
9 37 DC1.XD | 6314 -78642 5683 -70778 7893 -98303
10 40 DC1 XD | 7169 -98867 | 6452 -88980 8961 -123583
11 43 DCI1.XD | 8060 |-121710 | 7254 | -109539 | 10075 | -152138
12 46 DCI1.XD | 8987 | -147281 | 8088 -132552 | 11234 | -184101
13 49 DCIXD | 9947 | -175682 | 8952 -158113 | 12434 | -219602
14T 55 DCI1.XD | 11795 | -240908 | 10616 | -216817 | 14744 | -301134
14P 55 DCI1.XD | -11795 | -240908 | -10616 | -216817 | -14744 | -301134
15 61 DCI1XD | -9947 | -175682 | -8952 | -158113 | -12434 | -219602
16 64 DCI1XD | -8987 | -147281 | -8088 | -132552 | -11234 | -184101
17 67 DCI1 XD | -8060 |-121710 | -7254 | -109539 | -10075 | -152138
18 70 DCI1.XD | -7169 -98867 -6452 -88980 -8961 -123583
19 73 DCI1 XD | -6314 -78642 -5683 -70778 -7893 -98303
20 77 DCI1 XD | -5222 -55570 -4700 -50013 -6528 -69463
21 81 DCI1.XD | -4182 -36762 -3764 -33086 -5228 -45953
22 85 DCI1 XD | -3190 | -22018 | -2871 -19816 | -3988 -27523
23 89 DCIXD | -2242 | -11154 | -2018 | -10039 | -2803 -13943
24 93 DCI1.XD | -1330 -4010 -1197 -3609 -1663 -5013
25 97 DC1,XD -450 -450 -405 -405 -563 -563
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

b. Giaidoan 2 : thdo xe dic
Sau khi thi cong xong phan hing cip xe duc trén tru T2, T3 duoc thdo ra. So d6 thdo xe
dic tuong duong véi viéc tdc dung cap luc ngugce trd lai trén 2 canh hang.

So d6 tinh:

00 ThH

Biéu d6 momen va luc cét thu dugce khi mo hinh héa két cau bing phdn mém Midas

1111

Biéu d6 Moémen My

Biéu d6 Iuc cat Fz
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Khoéang ) Mtc
Tiet cach Tai Luccat | Momen | Ptc x0.9 | Mtc x0.9 | Ptc x1.25 | x1.25
dién m trong KN KNm KN KNm KN KNm
1 0 XD 0 0 0 0 0 0
2 11 XD 0 0 0 0 0 0
3 13 XD -450 450 -405 405 -563 563
4 17 XD -450 2250 -405 2025 -563 2813
5 21 XD -450 4050 -405 3645 -563 5063
6 25 XD -450 5850 -405 5265 -563 7313
7 29 XD -450 7650 -405 6885 -563 9563
8 33 XD -450 9450 -405 8505 -563 11813
9 37 XD -450 11250 -405 10125 -563 14063
10 40 XD -450 12600 -405 11340 -563 15750
11 43 XD -450 13950 -405 12555 -563 17438
12 46 XD -450 15300 -405 13770 -563 19125
13 49 XD -450 16650 -405 14985 -563 20813
14T 55 XD -450 19350 -405 17415 -563 24188
14P 55 XD 450 19350 405 17415 563 24188
15 61 XD 450 16650 405 14985 563 20813
16 64 XD 450 15300 405 13770 563 19125
17 67 XD 450 13950 405 12555 563 17438
18 70 XD 450 12600 405 11340 563 15750
19 73 XD 450 11250 405 10125 563 14063
20 71 XD 450 9450 405 8505 563 11813
21 81 XD 450 7650 405 6885 563 9563
22 85 XD 450 5850 405 5265 563 7313
23 89 XD 450 4050 405 3645 563 5063
24 93 XD 450 2250 405 2025 563 2813
25 97 XD 450 450 405 405 563 563

c. Giai doan 3: Hogp long nhip bién

St dung bo van khuon dé hgp long nhip bién, tai trong tdc dung la trong lugng clia van

khuon va trong luong dot hgp long. Tai trong trong thoi gian bé tong con udt tic dung 1én

phan céanh hing va tic dung truc ti€p va gian gido vdi gia tri béng% ¢K +HL_

V6i : Tai trong van khuon nang : VK= 20( T)=200 KN
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

HL=432.7 KN
So d6 tinh:
SOBOTINY S0DOTINH
éwmul I%(vmcv (JIMV%I |um)v>%
1
T2 o
Biéu d6 momen thu dugc khi mo hinh héa két cdu bing phan mém Midas
1]
Biéu d6 Momen My
AR TRR A MATNFAAHA AN
Biéu do Iuc cit Fz
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Noi lic trong cdc tiét dién khdc bdng 0

Khoang ) Mtc Ptc Mtc
Tiet cich Luc cat | Momen | Ptc x0.9 x0.9 x1.25 x1.25
dién m Tai trong KN KNm KN KNm KN KNm
1 0 (VK+HL)/2 0 0 0 0 0 0
2 11 (VK+HL)/3 0 0 0 0 0 0
3 13 (VK+HL)/4 316 0 285 0 395 0
4 17 (VK+HL)/5 316 -1265 285 -1139 395 -1582
5 21 (VK+HL)/6 316 -2531 285 -2278 395 -3164
6 25 (VK+HL)/7 316 -3796 285 -3417 395 -4745
7 29 (VK+HL)/I8 316 -5062 285 -4555 395 -6327
8 33 (VK+HL)/9 316 -6327 285 -5694 395 -7909
9 37 (VK+HL)/10 316 -7592 285 -6833 395 -9491
10 40 (VK+HL)/11 316 -8541 285 -7687 395 -10677
11 43 (VK+HL)/12 316 -9491 285 -8541 395 -11863
12 46 (VK+HL)/13 316 -10440 285 -9396 395 -13049
13 49 (VK+HL)/ 14 316 -11389 285 -10250 395 -14236
14T 55 (VK+HL)/15 316 -13287 285 -11958 395 -16609

d. Giai doan 4 : Cdang cdp, ha gian gido, gido vdn khuon nhip bién.
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PO AN TOT NGHIEP

Phdn 2: Thiét ké ky thudt

TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

lén canh hang va goi.

- Tai trong tic dung:
+ Luc cang cta b6 cot thép duong tai nhip bién.

trung cia mot ntra trong lugng van khuon va khéi hop long .

q=HL/2=208.9032(KN/m)

wIE

Sau khi bé tong khoi hop long dat cuong do, tién hanh cang cdp duong tai nhip bién,
bétong bi tach ra khoi hé gian gido va toan bo trong lugng ctia phan didc trén da gido sé

+ Tai trong phan b6 déu cuia doan didc trén da gido va khoi hop long,tai trong tap

So d6 tinh:
SOBOTINH
1 L o

4

i

T2
Biéu d6 momen thu dugc khi mo hinh héa két cAu bing phan mém Midas

Tﬂ

L

Biéu d6 Momen My

Biéu d6 Iuc cat Fz

Noi luc trong cdc tiét dién khdc bang 0
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Khoéang ) Mtc Ptc Mtc
Tiet cich Luccat | Momen | Ptc x0.9 x0.9 x1.25 x1.25
dién m Tai trong KN KNm KN KNm KN KNm

1 0 q,HLI2 VK/2 -2113 0 -1902 0 -2641 0

2 11 q,HL/I2 VK/3 484 10149 436 9134 605 12687
3 13 q,HL/2 VK/4 384 9181 346 8263 480 11477
4 17 q,HL/I2 VKI5 384 7646 346 6881 480 9557
5 21 q,HL/I2 VK/6 384 6110 346 5499 480 7638
6 25 q,HL/2 VK/7 384 4575 346 4117 480 5718
7 29 q,HL/I2 VKIS 384 3039 346 2735 480 3799
8 33 q,HL/I2 VK/9 384 1504 346 1353 480 1879

9 37 q,HL/2 VK/10 384 -32 346 -29 480 -40
10 40 qHLI2 VK/11 384 -1184 346 -1065 480 -1480
11 43 q,HLI2 VK/12 384 -2335 346 -2102 480 -2919
12 46 q,HL/I2VK/13 384 -3487 346 -3138 480 -4359
13 49 q,HL/I2 VK/14 384 -4639 346 -4175 480 -5799
14T 55 q,HL2 VK/15 384 -6942 346 -6248 480 -8678

e. Giai doan 5: Thao ngam
Cit bo lien két tam khoi dinh tru T2,T3. So d6 tinh tuwong duong vé6i viéc gidi phéng
momen trong try, dat moémen d6 vao dam.

So d6 tinh:

Mng Mng

2 <
i T T L

Biéu d6 momen thu dugc khi mo hinh héa két cAu bing phan mém Midas

1]

Biéu d6 Momen My

S R R
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Biéu d6 luc cat Fz

Noi lic trong cdc tiét dién khdc bdng 0

Khoéang ) Mtc Ptc Mtc
Tiét cich Luc cat | Momen | Ptc x0.9 x0.9 x1.25 x1.25
dién m Tai trong KN KNm KN KNm KN KNm
1 0 Mng -460 0 0 0 0 0
2 11 Mng -460 4046 4046 4046 4046 4046
3 13 Mng -460 4781 4781 4781 4781 4781
4 17 Mng -460 6253 6253 6253 6253 6253
5 21 Mng -460 7724 7724 7724 7724 7724
6 25 Mng -460 9195 9195 9195 9195 9195
7 29 Mng -460 10666 10666 10666 10666 10666
8 33 Mng -460 12137 12137 12137 12137 12137
9 37 Mng -460 13609 13609 13609 13609 13609
10 40 Mng -460 14712 14712 14712 14712 14712
11 43 Mng -460 15815 15815 15815 15815 15815
12 46 Mng -460 16919 16919 16919 16919 16919
13 49 Mng -460 18022 18022 18022 18022 18022
14T 55 Mng -460 20229 20229 20229 20229 20229

f. Giai doan 6: Hop long nhip giita
Tién hanh hop long nhip T2 — T3: tién xe dic trén tru T2 sat mép canh hang, sau d6 cho
mot ddu xe ddc ty 1én ddu hang d6i dién, khéi lugng xe dic chia déu cho 2 cdnh hang.

Lap dat van khuon, cot thép, d6 bé tong dot hgp long. Trong lugng ciia dot hop long (khi

bétong chua dong ciing) chia déu cho hai cdnh hing véi gid tri béng% UK +HL .
So do tinh:

SOBOTINH

1 !
E(HL+VK1 lmv+JH>§

T2 ST

Biéu d6 momen thu dugc khi mo hinh héa két cAu bing phan mém Midas
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

ITTIT] Wﬂ_l_mm TTTT —

Biéu d6 Momen My

AT

Biéu do luc cit Fz
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Khodang ) Mtc Ptc Mtc
Tict cich Luccat | Momen | Ptc x0.9 x0.9 x1.25 x1.25
dién m Tai trong KN KNm KN KNm KN KNm
1 0 (VK+HL)/2 242 0 217 0 302 0
2 11 (VK+HL)/2 242 -2657 217 -2392 302 -3322
3 13 (VK+HL)/2 242 -3140 217 -2826 302 -3926
4 17 (VK+HL)/2 242 -4107 217 -3696 302 -5134
5 21 (VK+HL)/2 242 -5073 217 -4566 302 -6341
6 25 (VK+HL)/2 242 -6039 217 -5435 302 -7549
7 29 (VK+HL)/2 242 -7006 217 -6305 302 -8757
8 33 (VK+HL)/2 242 -7972 217 -7175 302 -9965
9 37 (VK+HL)/2 242 -8938 217 -8044 302 -11173
10 40 (VK+HL)/2 242 -9663 217 -8697 302 -12079
11 43 (VK+HL)/2 242 -10388 217 -9349 302 -12985
12 46 (VK+HL)/2 242 -11113 217 -10001 302 -13891
13 49 (VK+HL)/2 242 -11837 217 -10654 302 -14797
14T 55 (VK+HL)/2 242 -13287 217 -11958 302 -16608
14P 55 (VK+HL)/2 -316 -13287 -285 -11958 -395 -16608
15 61 (VK+HL)/2 -316 -11389 -285 -10250 -395 -14236
16 64 (VK+HL)/2 -316 -10440 -285 -9396 -395 -13049
17 67 (VK+HL)/2 -316 -9491 -285 -8541 -395 -11863
18 70 (VK+HL)/2 -316 -8541 -285 -7687 -395 -10677
19 73 (VK+HL)/2 -316 -7592 -285 -6833 -395 -9491
20 77 (VK+HL)/2 -316 -6327 -285 -5694 -395 -7909
21 81 (VK+HL)/2 -316 -5062 -285 -4555 -395 -6327
22 85 (VK+HL)/2 -316 -3796 -285 -3417 -395 -4745
23 89 (VK+HL)/2 -316 -2531 -285 -2278 -395 -3164
24 93 (VK+HL)/2 -316 -1265 -285 -1139 -395 -1582
25 97 (VK+HL)/2 -316 0 -285 0 -395 0
< . [ Formatted: Bullets and Numbering
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

g. Giai doan 7 : Cang cdp, thdo van khuon dot hop long
Sau khi bé tong dat i cuong do, tién hanh ciang cdp duong va thdo xe dic dot hop long.
Viéc thdo xe diic tuong duong vdi viéc tdc dung nguoc trd lai cua trong lugng xe dc, trén
s0 do6 lién tuc.
So do6 tinh:
e i EKIA T R & &
e e

Biéu d6 mémen thu duoc khi mé hinh héa két c4u bing phan mém Sap.V.10

Biéu do Iuc cit Fz
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Khoéang ) Mtc Ptc Mtc
Tist cich Luc cat | Momen | Ptc x0.9 x0.9 x1.25 x1.25
dién m Tai trong KN KNm KN KNm KN KNm
1 0 VK2 -27 0 -25 0 -34 0
2 11 VK/2 -27 301 -25 271 -34 377
3 13 VK/2 -27 356 -25 320 -34 445
4 17 VK2 -27 466 -25 419 -34 582
5 21 VK/2 -27 575 -25 518 -34 719
6 25 VK/2 -27 685 -25 616 -34 856
7 29 VK/2 -27 794 -25 715 -34 993
8 33 VK/2 -27 904 -25 813 -34 1130
9 37 VK2 -27 1013 -25 912 -34 1267
10 40 VK/2 -27 1096 -25 986 -34 1369
11 43 VK/2 -27 1178 -25 1060 -34 1472
12 46 VK/2 -27 1260 -25 1134 -34 1575
13 49 VK/2 -27 1342 -25 1208 -34 1678
14T 55 VK2 -27 1506 -25 1356 -34 1883
14P 55 VK/2 100 1506 90 1356 125 1883
15 61 VK/2 100 906 90 816 125 1133
16 64 VK/2 100 606 90 546 125 758
17 67 VK/2 100 306 90 276 125 383
18 70 VK/2 100 6 90 6 125 8
19 73 VK/2 100 -294 90 -264 125 -367
20 77 VK/2 100 -694 90 -624 125 -867
21 81 VK2 100 -1094 90 -984 125 -1367
22 85 VK2 100 -1494 90 -1344 125 -1867
23 89 VK/2 100 -1894 90 -1704 125 -2367
24 93 VK/2 100 -2294 90 -2064 125 -2867
25 97 VK/2 100 -2694 90 -2424 125 -3367
+“ Bang tong hop néi luc cia cac giai doan thi cong
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP

Phdn 2: Thiét ké ky thudt

Luc cit(KN) Mo men(KNm)
Khoang Tiéu Tinh Tiéu Tinh
Tiétdien | cdch chuin todn chuén todn
1 0 -2266 -2833 0 0
2 1 330 413 | 14496 | 18120
3 13 547 683 14319 17899
4 17 1427 | 1783 | 11339 | 14173
5 21 2339 2923 4774 5968
6 5 3287 | 4108 | -5510 | -6887
7 29 4279 5348 -19674 -24593
3 3 5310 | 6648 | -37902 | -47378
9 37 6411 8013 -60394 -75493
10 40 7266 9082 -80184 | -100230
11 43 8157 10196 | -102593 | -128241
12 46 9084 11355 | -127728 | -159661
13 49 10044 12555 | -155695 | -194618
1T =5 11892 | 14865 | -220051 | -275064
14p 55 11561 | -14452 | -220051 | -275064
15 61 9713 | -12142 | -158125 | -197656
16 ) 8753 | -10942 | -131374 | -164218
17 67 -7826 -9783 -107454 | -134317
18 0 6935 | -8669 | -86260 | -107825
19 73 -6080 -7600 -67686 -84607
20 = 4988 | 6235 | -46814 | -58517
n a1 -3948 | -4935 | -30206 | -37757
22 85 -2956 -3695 -17662 -22077
3 89 2008 | -2510 | -8998 | -11247
o 93 1006 | -1370 | -4054 | -5067
25 97 -216 -270 -2694 -3367

h. Giai doan 8: Giai doan hoan thién

Thi cong lan can, 16p mui luyén, phong nuédc, 16p bao vé, bétong asphalt. (tinh tai giai

doan 2)

Tai trong tdc dung coi 12 tai phan b déu trén toan bo chiéu dai. Tai trong lan can(DC2),

+Tai trong 16p mit cdu (DW)

DW=dIp*Blp* y,,

Trong dé:
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

dlp : chiéu day trung binh cta 16p mat dudng,lay trong thiét k€ so bo=12 cm
=0.12 m
Blp : bé rong clia céc 16p mat dudong,B=11m .

7, © ty trong clia 16p pha,lay trung binh =22.5 KN/m

DW=0.12*11%22.5=29.7 KN/m

+ Tinh tai lan can(DC2) phan bo déu tinh c& 2 bén lan can+gd chin
DC2 =7.5(KN/m)
So do6 tinh:

e it e &

Biéu d6 momen thu dugc khi mo hinh héa két cdu bang phadn mém Midas Civil7.01

Biéu do noi luc do lan can va 16p phil gay ra

NOI LUC DO LAN CAN GAY RA
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Khoang ) Mtc Ptc Mtc
Tiét cach Luccat | Momen | Ptc x0.9 x0.9 x1.25 x1.25
dién m Tai trong KN KNm KN KNm KN KNm
1 0 LC -132 0 -119 0 -165 0
2 11 LC -49 997 -44 898 62 1247
3 13 LC -34 1081 -31 973 43 1352
4 17 LC -4 1159 -4 1043 6 1449
5 21 LC 26 1117 23 1005 32 1396
6 25 LC 56 954 50 859 69 1193
7 29 LC 86 672 77 605 107 840
8 33 LC 116 270 104 243 144 337
9 37 LC 146 -253 131 -227 182 -316
10 40 LC 168 723 151 -651 210 904
11 43 LC 191 -1261 172 -1135 238 -1577
12 46 LC 213 -1867 192 -1680 266 2333
13 49 LC 236 -2540 212 -2286 294 3175
14T 55 LC 281 -4088 253 -3679 351 5110
14P 55 LC -323 -4088 -290 -3679 -403 5110
15 61 LC -278 -2288 -250 -2059 347 2860
16 64 LC -255 -1489 -230 -1340 319 -1862
17 67 LC -233 -758 -209 -682 291 948
18 70 LC 210 -94 -189 -85 263 -118
19 73 LC -188 502 -169 452 234 627
20 77 LC -158 1192 -142 1073 -197 1490
21 81 LC -128 1762 -115 1586 -159 2202
22 85 LC -98 2212 -88 1991 122 2765
23 89 LC -68 2542 -61 2288 -84 3177
24 93 LC -38 2752 -34 2477 47 3440
25 97 LC -8 2842 -7 2558 9 3552
NOI LUC DO LGP PHU GAY RA
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Khoéang ) Mtc Ptc Mtc
Tiét cich Luc cat | Momen | Ptc x0.9 x0.9 x1.25 x1.25
dién m Tai trong KN KNm KN KNm KN KNm
1 0 LP -522 0 -470 0 -653 0
2 11 LP -196 3950 -176 3555 -245 4937
3 13 LP -136 4282 -123 3853 -170 5352
4 17 LP -18 4589 -16 4130 -22 5736
5 21 LP 101 4422 91 3979 127 5527
6 25 LP 220 3779 198 3401 275 4723
7 29 LP 339 2661 305 2395 424 3326
8 33 LP 458 1068 412 961 572 1334
9 37 LP 577 -1001 519 -901 721 -1251
10 40 LP 666 -2864 599 -2578 832 -3580
11 43 LP 755 -4994 679 -4495 943 -6243
12 46 LP 844 -7392 759 -6653 1055 -9240
13 49 LP 933 -10057 840 -9051 1166 -12572
14T 55 LP 1111 -16189 1000 -14570 1389 -20237
14pP 55 LP -1277 -16189 -1149 -14570 -1596 -20237
15 61 LP -1099 -9061 -989 -8155 -1374 -11327
16 64 LP -1010 -5898 -909 -5308 -1262 -7373
17 67 LP -921 -3002 -829 -2702 -1151 -3753
18 70 LP -832 -374 -748 -337 -1040 -467
19 73 LP -743 1987 -668 1788 -928 2484
20 77 LP -624 4720 -561 4248 =780 5900
21 81 LP -505 6977 -454 6279 -631 8721
22 85 LP -386 8759 -347 7883 -483 10949
23 89 LP -267 10066 -241 9059 -334 12582
24 93 LP -149 10897 -134 9807 -186 13622
25 97 LP -30 11254 -27 10128 -37 14067

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HQC

133

S [ Formatted: Centered




Midas

4.5 KN/m
an mém

h

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

ang p.

03x1.5
aub

PL
két ¢

Oa

U dung
ai cau:

acs
d

khai th
éu

au vao

9

NG DAI HOC DAN LAP HAI PHONG
tc

&
au nhip dugc tinh toan véi cac tai trong khai thac:
t thu dugc khi mo hinh h

tca
a

0.3 KN/m?), tinh trén chi

Pua k
€
luc ¢

N

Khoa Xay Dung
0 moOmen va

doan 9

iai

G

|

TRUO

Trong giai doan nay k
Tai trong ngudi (PL
Hoat tai HL93

Biéu d

Civil7.01

4R & VE e
826l PR
v 1956~ . 6289
| THS [ eper
619kL1- 9ZEELL grer | vzge
59671 906024 CoL | wse
Y2568 1 £resl %%
€ 871G L 80961 / 000k
ChveoL- 98571 LT —poii—
St ko ERL LSt
— ¢egl [
£EI8L- : E—r o R
Z15102 \ : o
26681 [—
0'896€C N—
8'G9E9C- Y
61906~ 918}
- zegl-
89262 .
¢ o6l
616661 98
g 1'80¢-
610
063
e
eofe-
e
ofer
vicer
995"
Fr -
5992
658"
¢ 95r6-
gog
€08 1'5E01

616661 - :
8 9zute: 34 0591 mem
60667~
o%%wwmm Ledes 19561 5'89)
8'59¢9¢- eopea ol 2
0'896€2- boos S (AL
Leesle o veGz) gL
21510z ey i ,
€ leisl % Tr0L ghe
¢ 95y C i
- 96951 e G
1 2G6e - £ YS9 €¥8L ZIvos-
S95/Z1- 906021 6189 266
6'49)dde- el Ves  fyose-
- 59002} o 0
82L6L 7 poogl "%

134

TH.S.PHAM VAN THAI

: NGUYEN THAI HOC

GVHD
Sv




TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

TONG HOP LUC CAT DO HOAT TAI GAY RA

Khoéang
cach NG HL93K HL93M
Tiét Luc Cat Luc Cat Luc Cat Luc Cat Luc Cat Luc Cat
dién m max(KN) | min(KN) max(KN) min(KN) max(KN) min(KN)
1 0 42 -137 159 -736 138 -614
2 11 50 -85 189 -512 179 -426
3 13 52 =77 216 -475 199 -395
4 17 59 -63 272 -405 242 -336
5 21 68 -50 331 -340 288 -282
6 25 79 -39 392 -280 337 -233
7 29 91 -30 456 -225 389 -188
8 33 105 -22 521 -175 443 -148
9 37 121 -16 588 -131 498 -113
10 40 133 -12 639 -101 541 -89
11 43 147 -10 690 -74 584 -68
12 46 161 -7 741 -51 628 -49
13 49 176 -6 792 -31 672 -33
14T 55 207 -5 894 -22 761 -18
14P 55 13 -246 60 -980 51 -842
15 61 14 -214 62 -890 52 -761
16 64 15 -199 64 -844 54 -720
17 67 16 -184 70 -798 66 -679
18 70 18 -169 88 -752 80 -639
19 73 21 -156 108 -707 96 -599
20 77 25 -138 139 -646 121 -546
21 81 30 -122 173 -587 148 -495
22 85 36 -107 211 -530 179 -446
23 89 44 -92 252 -474 213 -398
24 93 52 -79 296 -420 249 -352
25 97 62 -68 344 -368 289 -309

TONG HOP MO MEN DO HOAT TAI GAY RA
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Khoéang
cich NG HLI93K HL93M
Tiét Mo6men Mo6men Moémen Momen Mo6men Moémen
dién m max(KN.m) | min(KN.m) | max(KN.m) | min(KN.m) | max(KN.m) | min(KN.m)
1 0 0 0 0 0 0 0
2 11 1185 -466 6148 -1748 5196 -1513
3 13 1330 -551 6856 -2066 5808 -1788
4 17 1556 -721 7916 -2702 6735 -2338
5 21 1695 -890 8536 -3338 7272 -2888
6 25 1748 -1060 8697 -3973 7432 -3438
7 29 1715 -1230 8482 -4609 7250 -3988
8 33 1595 -1399 7855 -5245 6723 -4538
9 37 1388 -1569 6831 -5880 5869 -5088
10 40 1177 -1696 5822 -6357 5027 -5501
11 43 917 -1823 4624 -6834 4025 -5913
12 46 614 -1956 3264 -7322 2885 -6338
13 49 395 -2222 2021 -8087 1885 -7038
14T 55 267 -3208 1213 -10560 1017 -9383
14P 55 267 -3208 1213 -10560 1017 -9383
15 61 275 -1920 1364 -6163 1381 -5508
16 64 358 -1428 2231 -4829 2031 -4274
17 67 508 -1052 3224 -3949 2813 -3423
18 70 729 -794 4344 -3316 3728 -2820
19 73 1016 -652 5565 -2924 4760 -2456
20 77 1470 -609 7267 -2703 6231 -2275
21 81 1880 -609 8776 -2572 7542 -2183
22 85 2204 -609 9983 -2441 8591 -2091
23 89 2442 -609 10875 -2310 9367 -1999
24 93 2593 -609 11441 -2179 9862 -1907
25 97 2658 -609 11675 -2048 10072 -1815
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TRUGNG PAI HOC DAN LAP HATI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

I1.2 T6 hop noi luc
Str dung phan mém MIDAS dé phan tich két cau tng véi timg so d6 va tai trong nhu trén.
Sau dé t6 hgp bing cdch cong noi luc clia cdc budc thi cong (trong giai doan thi cong) ta
duogc noi luc thi cong, phan nay chinh noi luc do tai trong két cdu DC1. Noi luc do tinh tai
giai doan 2 goém lan can (DC2), va 16p mit cau(DW). Té hop véi hoat tai khi khai thdc ta
duoc noi luc thiét ké.

Bang hé s6 tai trong dung dé té hop:

Loai tai trong DC1, DC2 DW PL LL
7 1.25 1.5 1.75 1.75

Ymax = h€ sO tai trong 16n nhat
Ymin = D€ sO tai trong nhd nhat
Sau khi tinh todn duoc moémen do céc tai trong thanh phan gy ra, tién hanh t6 hop noi
luc.
Téng hiéu ting luc tinh todn phai 14y nhu sau
Q=21 Q (3.4.1)

Trong dé:

- v; = Heé s6 tai trong bang [A3.4.1-1] va [A3.4.1-2]

- Q; =Tai trong qui dinh & day.

- 1; = Hé s6 diéu chinh tai trong

- Mi = NpNrM1

B6 trang théi gii han cuong do: —

- Mp = 1.00 cho cic thiét ké thong thudng
- Mg = 1.00 cho cdc muc du thong thuong
- 1 = 1.05 cho cdc cau quan trong

= M; =npnrny = 1.05

BC4c trang thai giGi han khac: n; = npngn; = 1x1x1=1.0 “

Két qud néi lic cdc giai doan va té hop & cac TTGH

TO HOP MO MEN THEO CAC TRANG THAI GIGI HAN
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

Khoang 2 o 2 ..
. Ciclh DCl DC2 DW LL To h"?'?{" él](illélgltheo To hQTPT Ié)]i] lslg theo
dién
MKNm | M M Mo | Muin M, M, M, Mauin
KNm | KNm | KNm | KNm | KNm (KNm) | (KNm) | (KNm)
1 0 0 0 0 0 0 0 0 0 0
> 11 14496 | 997 | 3950 | 7333 | -2214 | 40030 | 22488 | 26776 | 17229
3 13 14319 | 1081 | 4282 | 8186 | -2617 | 41998 | 22148 | 27868 | 17065
4 17 11339 | 1159 | 4589 | 9472 | -3423 | 41036 | 17342 | 26559 | 13664
5 21 4774 1117 | 4422 | 10231 | -4228 | 33496 6928 20544 6085
6 25 55510 | 954 | 3779 | 10445 | -5033 | 19165 | -9276 9668 -5810
7 29 219674 | 672 | 2661 | 10197 | -5839 | -2012 | -31478 | -6144 | -22180
8 33 237902 | 270 1068 | 9450 | -6644 | -30346 | -59918 | -27114 | -43208
9 37 -60394 | -253 | -1001 | 8219 | -7449 | -66073 | -94863 | -53429 | -69097
10 40 -80184 | -723 | -2864 | 6999 | -8053 | -97841 | -125499 | -76772 | -91824
11 43 2102593 | -1261 | -4994 | 5541 | -8657 | -133992 | -160081 | -103307 | -117505
12 46 2127728 | -1867 | -7392 | 3878 | -9278 | -174610 | -198784 | -133109 | -146265
13 49 155695 | -2540 | -10057 | 2416 | 10309 | -219084 | -242466 | -165876 | -178601
14T 55 2220051 | -4088 | -16189 | 1480 | 13768 | -316961 | -344979 | -238848 | -254096
14P 55 220051 | -4088 | -16189 | 1480 | 13768 | -316961 | -344979 | -238848 | -254096
15 61 4158125 | -2288 | -9061 | 1639 | -8083 | -221801 | -239666 | -167835 | -177557
16 64 2131374 | -1489 | -5898 | 2589 | -6257 | -178915 | -195169 | -136172 | -145018
17 67 -107454 | <758 | -3002 | 3732 | -5001 | -139899 | -155946 | -107482 | -116215
18 70 86260 | -94 374 | 5073 | -4110 | -104607 | -121481 | -81655 | -90838
19 73 467686 | 502 1987 | 6581 | -3576 | -72957 | -91620 | -58616 | -68773
20 77 46814 | 1192 | 4720 | 8737 | -3312 | -36391 | -58531 | -32165 | -44214
1 81 230206 | 1762 | 6977 | 10656 | -3181 | -6764 | -32189 | -10811 | -24648
2 85 217662 | 2212 | 8759 | 12187 | -3050 | 15911 | -12087 | 5496 9741
23 89 -8998 | 2542 | 10066 | 13317 | -2919 | 31850 2017 16927 691
24 93 4054 | 2752 | 10897 | 14034 | -2788 | 41241 | 10331 | 23629 6807
a5 97 2694 | 2842 | 11254 | 14333 | -2657 | 44256 | 13037 | 25735 8745
TO HOP LUC CAT THEO CAC TRANG THAI GIGI HAN
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phdn 2: Thiét ké ky thuat

T6 hop noi luc Té hop noi luc
| Khoang | DCl | DC2 | DW LL theo theo
Ti€t | c4ch TTGHCP1 TTGHSD
dién m N N N Nmax | Nmin | Nmax Nmin Nmax Nmin
(KN) | (KN) | (KN) | (KN) [ (KN) | (KN) (KN) (KN) (KN)
1 0 -2266 | -132 | -522 201 -873 -3600 -5574 -2719 -3793
2 11 330 -49 -196 239 -597 499 -1037 324 -512
3 13 547 -34 -136 268 -552 952 -555 645 -175
4 17 1427 -4 -18 331 -468 2448 979 1736 937
5 21 2339 26 101 399 -390 3996 2547 2865 2076
6 25 3287 56 220 471 -319 5600 4148 4034 3244
7 29 4279 86 339 547 -255 7268 5794 5251 4449
8 33 5319 116 458 626 -197 9005 7493 6519 5696
9 37 6411 | 146 | 577 | 709 | -147 | 10818 | 9245 | 7843 | 6987
10 40 7266 168 666 772 -113 12225 10598 8872 7987
11 43 8157 | 191 | 755 | 837 | -84 | 13684 | 11992 | 9940 | 9019
12 46 9084 213 844 902 -58 15189 13425 11043 10083
13 49 10044 | 236 | 933 | 968 | -37 | 16741 | 14894 | 12181 | 11176
14T 55 11892 281 1111 | 1101 -27 19750 17677 14385 13257
14P 55 -11561 | -323 | -1277 73 -1226 | -17475 | -19862 | -13088 | -14387
15 61 9713 | -278 | -1099 76 -1104 | -14704 | -16873 | -11014 | -12194
16 64 -8753 | -255 | -1010 79 -1043 | -13269 | -15330 | -9939 | -11061
17 67 -7826 | -233 | -921 86 -982 | -11870 | -13832 | -8894 -9962
18 70 -6935 | -210 | -832 106 -921 -10493 | -12381 | -7871 -8898
19 73 -6080 | -188 | -743 129 -863 -9160 | -10983 | -6882 -7874
20 77 -4988 | -158 | -624 164 -784 -7436 -9178 -5606 -6554
21 81 -3948 | -128 | -505 203 -709 -5772 -7448 -4378 -5290
2 85 2956 | -98 | -386 | 247 | -637 | -4162 | -5787 | -3193 | -4077
23 89 -2008 -68 -267 296 -566 -2601 -4185 -2047 -2909
u | 93 21096 | -38 | -149 | 348 | -499 | -1084 | 2640 | -935 | -1782
25 97 -216 -8 -30 406 -436 405 -1142 152 -690
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TRUGNG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

PO AN TOT NGHIEP
Phin 2: Thiét ké ky thuat
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TRUGNG PAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

IIL. THIET KE COT THEP

II1.1 Bé tong mac c50.

Bé tONng thitdng €O 1Y trONE .....oeveveeererereireeeeeeeeeesereeesesesesesesesenns v, = 2400kg/m*

Heé s6 gidn nd nhiét ctia bé tong ty trong thudng ...........cceeeeeeenne 10.8x10%/°c
(5.4.2.2)

HE SO POISSON  .veuieiieieieieieiesiesie ettt teseeaneaee e 0.2 (5.4.2.5)

Mo dun dan hoi cia bé tong ty trong thuong 18y nhu sau: E, =0.043y, "/
(5.4.2.4)

Trong do:

¥, = ty trong clia bé tong (kg/m?)
. = Cuong do qui dinh cua bé tong (MPa)

Cuong do chiu nén clia bé tong ddm hop, nhip cdu didm, qui dinh & tudi 28 ngay la: f',=
50Mpa

Cudng do chiu nén cua bé tong lam tru cau dan, tru chinh, mé ban qud do, sau 28 ngay:
f'=40Mpa

Cudng do chiu kéo khi uén cua bé tong ty trong thuongf, = 0.63\/ﬂ
(5.4.2.6)

BDai vé6i cdc ung sudt tam thoi trudc mat mat -

5.94.1)
- Giéi han dng suat nén cua cdu kién bé tong cing sau,bao gom céc cdu XD phan doan:
0.60f";
- Gi6i han ting suft kéo ctia bé tong : 0.50 |/ ;
Trong do:
; = cudng do nén qui dinh clia bé tong lic bat dau dat tai hodc tao ust (MPa)

£, = 0.9xf", = 0.9x50 = 45 MPa
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TRUGNG PAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
BDai v6i cac ung suét & trang thai gidi han st dung sau cdc mat mat (5.9.4.2) -

- Gi6i han ting suit nén cua bé tong ust & TTGHSD sau mat mat : 0.45f°, (MPa)

- Gi6i han tng sudt kéo cua bé tong : 0.50 \/ﬁ (c4u xay dung phan doan)
Ty s0 gifta chiéu cao viing chiu nén ¢4 ting suit phan b6 déu tuong dwong dugc gia dinh &
trang thai GH cudng do trén chiu cao viing nén thuc (5.7.2.2) la:

B, =0.85— 0.05@

Do 4m trung binh hang nam: H = 80%

III.2 Chon cap

Cap st dung 1a cdp cuong do cao cua hang VSL c¢6 cac thong s6 nhu sau:

Céc thong s6 cua cap cudng do cao st dung

Duong kinh danh dinh 15.2mm

Dién tich danh dinh mot tao 140mm?>

Cuong do chiu kéo 1860 Mpa

Cudng do chay f,, = 1674 Mpa

Modun dan hoéi E, = 197000Mpa

Heé s6 ma sat p=0.25

Hé s6 ma st lac K = 6.6x107(mm™) = 6.6x10*(m™)
Chiéu dai tut neo AL = 0.006m/neo

tng sudt trong thép ust khi kich f,; = 0.7f,, = 0.7x1860 = 1302Mpa

ong gen st dung 12 6ng gen thép.
So bo chon cdp dua vao diéu kién sau: Luc nén F; nhd nhat dé ddm béo thé chiu kéo ngoai
cling clia bétong khong bi niit, tic 12 tng sudt thé ngoai cung chiu kéo nhé hon 0.50 |/ f',

=3.53Mpa= 3.53x10°KN/m>
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TRUGNG PAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

IIL2.1 Cét thép thudong

BGiéi han chay cua cot thép : f, = 400 Mpa “

OMa dun dan hoi clia thép thuang: E, = 200000Mpa

«» Tinh toan cot thép du dng luc

Tinh dién tich thép du tng luc: tinh so bd theo TTGHCD1 theo cong thic sau:
pSt = fpe
Mcp, : momen tai mat cat theo TTGHCD1
f,. : Ung suét sau mat mat f,, = 0.8f, = 0.8x1674 = 1339 Mpa

Z : cénh tay don noi nglu luc, doi v6i dam hop 14y gan diing bang 0.9h,. V6i h,
12 chiéu cao lam viéc cua tiét dién (m)

D6i vé6i truong hop chiu momen duong, c¢6 thé 1dy h, =h —%hb

D6i v6i truong hop tinh thép chiu momen am, ¢6 thé 1ay h, =h —%hd

h: chiéu cao tiét dién.
h, : chiéu day ban mat cau tai vi tri ti€p gidp vach dim hy, = 0,7 m
hy : chiéu day ban day

Tinh s6 b6 c6t thép du ting luc

N . A
S6 b6 cot thép du ting luc can thiét xac dinh theo cong thic : n= T‘f‘

Trong do:
A5 : Dién tich thép du ting luc can thiét
A, : Dién tich 1 b6 thép tuy vao s6 tao trong bé: Fy=m.Ag,
m: sO tao trong 1 b6
A, : dién tich clia 1 tao = 1.4cm?
B6 cap chiu momen am chon loai bé 21 tao:
Ay =21x1.4=29.4cm’
B6 cap chiu méomen duong chon loai b6 19 tao:
A, = 19x1.4=26.6cm>
Theo kinh nghiém dién tich c6t thép cdn thiét dugc tang thém tr 10-20% dé
dam béo diéu kién chong nit cho bé ton
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TRUGNG PAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phadn 2: Thiét ké ky thudt

I11.3 Tinh toan cot thép DUL

Bang tinh toan lua chon luong c6t thép DUL

GVHD: PHAM VAN THAI 154
SV :NGUYEN THAI HOC




TRUONG DPAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

PO AN TOT NGHIEP
Phin 2: Thiét ké ky thudt

K/c M.« M,..n Z cptuong | Z capam fe A A nin CT tinh todn CT chon
m KNm KNm m m Mpa m? m? Max Min max min
1 0 0 0 1.65 1.84 1339 0.0000 0.0000 0.00 0.00 0
2 11 40030 22488 1.65 1.84 1339 0.0181 0.0102 6.81 3.83 8
3 13 41998 22148 1.65 1.84 1339 0.0190 0.0100 7.15 3.77 8
4 17 41036 17342 1.72 1.89 1339 0.0178 0.0075 6.70 2.83 8 2
5 21 33496 6928 1.83 197 1339 0.0137 0.0028 5.14 1.06 6 4
6 25 19165 -9276 2.00 2.12 1339 0.0072 -0.0033 2.69 -1.11 4 6
7 29 -2012 -31478 2.24 2.33 1339 -0.0006 | -0.0101 -0.22 -3.43 8
8 33 -30346 -59918 2.53 2.60 1339 -0.0087 | -0.0172 -2.96 -5.85 10
9 37 -66073 -94863 2.84 2.89 1339 -0.0171 | -0.0245 -5.81 -8.34 12
10 40 -97841 -125499 3.13 3.16 1339 -0.0231 | -0.0297 -7.87 -10.09 14
11 43 -133992 -160081 3.45 3.46 1339 -0.0289 | -0.0346 -9.84 -11.75 16
12 46 -174610 -198784 3.82 3.81 1339 -0.0342 | -0.0390 -11.64 -13.25 18
13 49 -219084 -242466 4.33 4.30 1339 -0.0381 | -0.0422 -12.96 -14.34 20
14T 55 -316961 -344979 4.65 4.60 1339 -0.0515 | -0.0560 -17.50 -19.05 22
14P 55 -316961 -344979 4.65 4.60 1339 -0.0515 | -0.0560 -17.50 -19.05 22
15 61 -221801 -239666 4.33 3.81 1339 -0.0435 | -0.0470 -14.79 -15.98 20
16 64 -178915 -195169 3.82 3.81 1339 -0.0351 | -0.0383 -11.93 -13.01 18
17 67 -139899 -155946 3.45 3.46 1339 -0.0302 | -0.0337 -10.27 -11.45 16
18 70 -104607 -121481 3.13 3.16 1339 -0.0247 | -0.0287 -8.41 -9.77 14
19 73 -72957 -91620 2.84 2.89 1339 -0.0189 | -0.0237 -6.41 -8.05 12
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TRUONG PAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt
20 77 -36391 -58531 2.53 2.60 1339 -0.0105 | -0.0168 -3.56 -5.72 10
21 81 -6764 -32189 2.24 2.33 1339 | -0.0022 | -0.0103 | -0.74 -3.51 8
22 85 15911 -12087 2.00 2.12 1339 | 0.0059 | -0.0043 | 2.23 -1.45 4 6
23 89 31850 2017 1.83 1.97 1339 | 0.0130 | 0.0008 4.89 0.31 6 4
24 93 41241 10331 1.72 1.89 1339 | 0.0179 | 0.0045 6.73 1.69 8 2
25 97 44256 13037 1.65 1.84 1339 | 0.0200 | 0.0059 7.53 222 8
GVHD: PHAM VAN THAI 156

SV :NGUYEN THAI HOC




TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

IIL.4 Tinh dic trung hinh hoc céc giai doan
< D€ don gian trong tinh toan va thién vé an toan ta quy déi mit cét hinh hop thanh
mat cit chit I véi nguyén tic dam bao ding chiéu cao va cac dic trung hinh hoc

clia mit cit.
250
Sﬁ\\t /—\} /
N
| 2950 02) 1500 | 1208 | 625 |

500

4300

Vat 40x40

800

| 5740

Tiét dién tai goi

500 | 625/1

a

1300 450 25

30d
J 6340

Tiét dién tai hop long bién va hop long giita

Kich thuéc quy doi tix tiét dién hop sang tiét dién T tai tiét dién kiém todn

1 be

he
[ ]

e




TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

Tiét bc hc bw h, by hy H
dién m m m m m m m
HL 12.5 |0.4464 | 1.05 1 6.37 0.3 2
Goi 12.5 | 0.4464 | 1.05 3.5 5.82 0.8 5

* Toan bo tiét dién lam viéc ké ca cot thép Fr-
Dién tich tiét dién tinh déi:

N S
Fy = Fo + 0%(F + F) va So=n*FX(y, -a)-F(yqs -a)] 5 c=¢"

F,=F, +n. Fy.

ny: He s6 quy déi tir thép ra bé tong.
ny=n=EJ/E, =197000/35749.53 = 5.51

td

YdI=Ydfc va le=y1+C
Ja =Jo+Fp*c® + n*[ F(y —a)” + Fo*(y,' - a0’
Yoo =¥ —he va Yed ' =yd —hy

h h
Sus ' =bFh (! 5 ) + n¥FF(y —a) 5 S = ba*ha*(y4' '_Qd )+*F*(yq' — ay)

eI-I

Ky hiéu:

oyl
=Ya

0-0 : Truc trung tam cia tiét dién giam yéu do 16 luén cép.

I-I
b
h
b

C

C

: Truc trung tam cua ti€t dién c6 tinh dén c6t thép DUL.
: Bé rong ban canh trén.

: Chiéu cao ban cénh trén.

: Chiéu day sudn dam.

: Chiéu cao sudn dam.
: Bé rong ban day.

: Chiéu cao ban day.

: Chiéu cao tiét dién.

: Khoéng cach tir trong tam c6t thép DUL phia trén t6i mép trén tiét dién.
: Khodng cach tir trong tam c6t thép DUL phia duéi t6i mép dud6i tiét dién.
: Dién tich c6t thép DUL b tri phia dudi .

: Dién tich co6t thép DUL b6 tri phia trén .

: He s6 chuyén déi vat lieu n=5.51

: Momen tinh cta tiét dién giam yé&u d6i véi ddy tiét dién.
: Dién tich tiét dién tinh déi.

: Momen tinh cta tiét dién d6i véi truc 0 — 0.
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

- C :Khoang cich giita truc 0-0 va truc I-I.

- yidvay! : Khodng cich tir truc chinh I-I t6i mép dudi va trén tiét dién

- J4 : Momen quén tinh cta tiét dién tinh ddi

- vuu ' : Khodng cdch tir truc I-1 t6i thG a-b

- S,s7' : Momen tinh clia phan tiét dién tdch ra do thé a-b d6i véi truc I-1

- y.4 :Khoang cdch tir truc I-1 t6i thé c-d

- S.4™" : Momen tinh clia phén tiét dién tich ra do thd c-d d6i véi truc I-1

el : Do léch tam cha luc N, déi véi truc I-1

bc
=)
|

i
a t b ok Q|
A > - <
0 s
1 1
bs
=
T
> s
>
c | d
E -
© F't© <=

AF1t

] by
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP

Phdn 2: Thiét ké ky thudt

Bang tinh dac trung hinh hoc cdc tiét dién

Tiét dién
3 14 25

Bc 12.500 12.500 12.500

Hc 0.446 0.446 0.446

B 1.050 1.050 1.050

Hb 1.000 3.500 1.000

Bb 6.370 5.820 6.370

Hd 0.300 0.800 0.300

H 2.000 5.000 2.000

At 0.000 0.150 0.150

Ad 0.150 0.000 0.150
DFt 0.000 0.198 0.000
DFd 0.072 0.000 0.072
Fd 0.021 0.000 0.021

Ft 0.000 0.065 0.000

n 5.510 5.510 5.510
Ftd 8.541 13.911 8.541

Fo 8.469 13.713 8.469
Sx 11.030 | 36.929 11.030

Yt 0.698 2.307 0.698

Yd 1.302 2.693 1.302

Jo 4.158 51.957 4.158
Ya-b(0-0) | 0.251 1.861 0.251
Sa-b(0-0) | 2.647 11.201 2.647
Yc-d(0-0) | 1.002 1.893 1.002
Sc-d(0-0) | 2.119 10.676 2.119
E(0-0)+ 1.152 0.000 1.152
E(0-0)- 0.000 2.157 0.548
Fqd 8.586 14.070 8.586
So -0.135 0.769 -0.135

c -0.016 0.055 -0.016
Yt(1-1) 0.682 2.362 0.682
Yd(1-1) 1.318 2.638 1.318
Jgd 4.320 53.742 4.320
Ya-b(1-1) | 0.235 1.915 0.235
Sa-b(1-1) | 2.559 12.721 2.559
Ye-d(1-1) | 0.765 1.585 0.765
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

se-d(1-1) | 2232 | 11362 | 2232
E(-)+ | 1.168 | 0.000 1.168
E(L-D)- | 0000 | 2212 0.532

II1.4.1 Tinh mat mat Gng suat trudc
C4c mat mat ing sudt trudc trong cdc cau kién duge xay dung va dugc tao ung sudt trudc

trong mot giai doan c6 thé 1ay bang:

Trong cac cau kién kéo sau:

Afpr = Afpp+ Al ) + Afjpg + Afjgp + Afjcp + Af g (5.9.5.1-2)

Trong dé:

- Afy; :Téng mat mat (MPa)

- Afp : Mét mat do ma sat(MPa)

- Afp, : Mat mat do thiét bi neo (MPa)

- Af s : Mat mét do co ngan dan hoi (MPa)

- Af : Mit mat do co ng6t (MPa)

- Af,p : M4t mat do tir bién cta bé tong (MPa)

- Ay : Mat mat do tring déo c6t thép (MPa)

Trong cdc mat mat phan ra lam 2 loai:
= Mat mat tirc thoi gom cac mat mat : Af g, Af ., Af g
= Mat mat theo thoi gian gom cdc mat mat sau: Af g, Af o, Af g

111.4.1.1 Mdt mdt do ma sdt
Mat mét do ma sét giita b6 thép va 6ng boc c6 thé 1dy nhu sau:

Af g = f£,(1-e 0% (5.9.5.2.2b-1)
Trong do:
- f,; : ing suat trong thép ust khi kich f,; =0.7 f, = 1302 MPa
- x : chiéu dai b6 thép ust tir dau kich dén diém dang xem xét (m)
- K: hé s6 ma sit 1ic K = 6.6x10”7/mm!

- u=0.25 La hé s6 ma sit.
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

- o Téng gi4 tri tuyét doi clia thay déi géc clia dudng cdp thép ust tir ddu kich dén diém

dang xét (rad)

- e:coso logarit tu nhién

}i?’t B6 thép " K X a Af
en (1/mm) (mm) (rad) MPa
C2-01-2 | 0.25 6.6x107 7290 0.173 | 62.76
C2-02-2 | 0.25 6.6x107 9529 0.176 | 65.76
3 C2-03-2 | 0.25 6.6x107 13537 | 0.204 | 77.96
C2-04-2 | 0.25 6.6x107 13537 | 0.204 | 77.96
Mat mat Gng sudt trung binh cho 1 b6 71.11
C1-01-2 | 0.25 6.6x107 6258 0.099 | 38.27
C1-02-2 | 0.25 6.6x107 9261 0.105 | 42.55
C1-03-2 | 0.25 6.6x107 12261 | 0.105 | 45.11
C1-04-2 | 0.25 6.6x107 15291 | 0.165 | 67.05
C1-05-2 | 0.25 6.6x107 18291 | 0.165 | 69.56
14 C1-06-2 | 0.25 6.6x107 22311 | 0.173 | 75.35
C1-07-2 | 0.25 6.6x107 26311 | 0.173 | 78.69
C1-08-2 | 0.25 6.6x107 30350 | 0.221 | 97.2
C1-09-2 | 0.25 6.6x10° 34350 | 0.221 | 100.47
C1-10-2 | 0.25 6.6x107 38399 | 0.268 | 118.19
C1-11-2 | 0.25 6.6x107 42399 | 0.268 | 121.41
Mat mat ting suét trung binh cho 1 b6 77.62
C3-01-2 | 0.25 6.6x107 7259 0.075 | 31.11
C3-02-2 | 0.25 6.6x107 11287 | 0.157 | 61.12
25 C3-03-2 | 0.25 6.6x10° 15296 | 0.175 | 70.04
C3-04-2 | 0.25 6.6x107 15296 | 0.175 | 70.04
Mat mat Gng suat trung binh cho 1 b6 55.21

2I1.4.1.2 Mdt mat do thiét bi neo

Mat mat do thiét bi neo dugc tinh theo cong thiic sau:
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

=S,
Trong doé:
- L : Chiéu dai ctia b6 cdp (m)
- E, : Modun dan hoi ctia thép ust E = 197000Mpa

- AL : bién dang do tut neo; A, = 6mm/neo

}i?t BG thép L AL Af
en (mm) (mm) MPa
C2-01-2 14579 12 162.15
C2-02-2 23557 12 100.35
3 C2-03-2 27574 12 85.73
C2-04-2 27574 12 85.73
Mat mat ting suét trung binh cho 1 b6 108.49
C1-01-2 12515 6 94.45
C1-02-2 18521 12 127.64
C1-03-2 24521 12 96.41
C1-04-2 30582 12 773
C1-05-2 36582 12 64.62
14 C1-06-2 44621 12 52.98
C1-07-2 52621 12 44.93
C1-08-2 60700 12 38.95
C1-09-2 68700 12 34.41
C1-10-2 76797 12 30.78
C1-11-2 84797 12 27.88
Mat mét tng suét trung binh cho 1 bé 70.19
C3-01-2 14517 12 162.84
C3-02-2 22574 12 104.72
25 | C3-03-2 30592 12 77.28
C3-04-2 30592 12 77.28
Mat mat Gng sudt trung binh cho 1 b6 122.83

1I1.4.1.3 Mdt mdt do co ngan dan héi

Mait mét do co ngin dan hoi vé ban chat 1a khi cing b6 sau s& gay mat mat cho bo trudc,

va dugc tinh theo cong thiic:

N-1 E,
Mloes =T g, T

(5.9.5.2.3b-1)
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DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

f o F_Fe& My

o A | | ¢
Trong do:

- N :S6 lugng céc b6 thép ting suat trudc giong nhau

- f.p: TOng ting sudt bétong & trong tam cdc bo thép ting suat true do luc dng sudt
trudc sau kich va tu trong clia c&u kién & cdc mat cit momen max (MPa).

- F: Luc nén trong bétong do tng suét truéc gay ra tai thoi diém sau khi kich, tic 1a da
xay ra mat mat do ma sét va tut neo.
F=(0.7fpu- fpf- fpA)Aps

- e :Doléch cha trong tam cdc bé thép so vai truc trung hoa cua tiét dién.

- Al : Dién tich tiét dién va momen qudn tinh trir 16.

- E, : Mo dun dan héi ctia thép du ting luc(MPa)=197000(MPa)

- E,; : Modun dan héi ctia bé tong ldc truyén luc (MPa)

E,; =0.043 7, 4/ f & =0.043x2400x /0.8x50 =35753 (MPa)

- A, :Tong dién tich cdc b6 cép ting sudt trudc.

- My : Momen do trong lugng ban than két ciu
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

;{:rtl Bothép | F, My | A L |Af, | Afs
C2-01-2 | 2865 14319 | 8.469 | 4.158 2.71 8.71
C2-02-2 | 3021 14319 | 8.469 | 4.158 2.71 3.64

3 C2-03-2 | 3028 14319 | 8.469 | 4.158 2.71 0
C2-04-2 | 3021 14319 | 8.469 | 4.158 2.64 0
Mat mat Gng suat trung binh cho 1 bé 3.09
C1-01-2 | 3438 | -220051 | 13.713 | 51.957 | -9.67 187.97
C1-02-2 | 3328 | -220051 | 13.713 | 51.957 | -9.65 164.28
C1-03-2 | 3412 | -220051 | 13.713 | 51.957 | -9.66 140.59
C1-04-2 | 3404 | -220051 | 13.713 [ 51.957 | -9.66 117.36
C1-05-2 | 3433 | -220051 | 13.713 | 51.957 | -9.67 94.56
14 C1-06-2 | 3451 | -220051 | 13.713 | 51.957 | -9.67 72.38
C1-07-2 | 3464 | -220051 | 13.713 | 51.957 | -9.67 51.04
C1-08-2 | 3428 | -220051 | 13.713 | 51.957 | -9.67 51.04
C1-09-2 | 3431 | -220051 | 13.713 | 51.957 | -9.67 31.07
C1-10-2 | 3390 | -220051 | 13.713 [ 51.957 | -9.66 13.31
C1-11-2 | 3389 | -220051 | 13.713 | 51.957 | -9.66 0
Mat mat Gng sudt trung binh cho 1 b6 83.96
C3-01-2 | 3258 -2694 8.469 | 4.158 -2.17 6.97
C3-02-2 | 3340 -2694 8.469 | 4.158 -2.21 3.04
25 | C3-03-2 | 3340 -2694 8.469 | 4.158 -2.21 0
C3-04-2 | 3395 -2694 8.469 | 4.158 -2.29 0
Mat mat Gng sudt trung binh cho 1 b6 2.5
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

BHII1.4.1.4 Mdt mdt do co ngot

Mét mét ing suat trude do co ngét ¢ thé 14y béng:

D6i v6i cdu kién kéo sau: Af g =(93 - 0.85H) = 93 - 0.85x80 = 25 Mpa=2500T/m’
(5.9.54.2-2)

H = do 4m tuong d6i bao quanh,ldy trung binh hang nam(%) =80%

5111.4.1.5 Mdt mdt do tir bién

Mat méat du Gng suat do tir bién c6 thé 14y bing :

f

cr = 12.0fcgp — 7.0fcdp =0 (5.9.5.4.3-1)

Trong do:
fg : TOng ting sudt bétong & trong tam cdc b6 thép tng sudt trude do luc tng sudt

truéc sau kich va tu trong clia ciu kién & cdc mit cit c6 momen max (MPa).

Afy, : Thay doi trong ting suét bétong tai trong tam thép tng sudt trudc do tai trong
thuong xuyén, trir tai trong tic dong vao lic thuc hién cac luc tng sudt trudc, duge
tinh ciing cdc mat cat tinh f., (MPa).

Af :(MDC2+MDW)e

cdp I
td

- Mpe, = momen do tinh tai chat thém sau khi bé tong dong cing (Mpe, =M,) Nmm
- Mpw = Momen do 16p mét cau (Nmm)
- I, = Mémen quén tinh cta tiét dién qui ddi (m*)

- e :Doléch cua trong tm cdc b6 thép so véi truc trung hoa cua tiét dién.
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TRUO ; “INGHILP

SFi | e | MDC |Mp+Mpo | A, | I fea Af, f
— gl‘:; Teén b6 thép W fiy & PR
' KN) | m) | (KN.m)| (KN.m) | m?) | m*) | (MPa) | (MPa) | (KN.m)
C2-01-2,C2-02-2 | 5389 | 115 | 14319 5363 [8.586 | 432 |142765| 628 | 6532

3 | C2-03-2,C2-04-2

‘ 6IILYL6 Mat mdt ung sudt trung binh cho 1 b6 < [ Formatted: Bullets and Numbering
it T | C1-01-2C1-02-2
mit C1-03-2,C1-04-2
do Cl-05-2.C1-06-2 | 75136 | 2,151 | 220051 | -20277 | 14.07 | 53.742 | -0.81 | -2062 | 241.71
. 14 | C1-07-2,C1-08-2
trun C1-09-2,C1-10-2
g CI1-11-2.
d‘f;’ M4t mat ing sufit trung binh cho 1 bé 10.99
co C3-01-2,C3-02-2 I
. > 26666 | 1.15 -2694 14096 8.586 | 4.32 39 -5.83 42.65
thép | 25 | C3-03-2,C3-04-2
Mit Mat mdt dng suéit trung binh cho 1 b6 5.33
mat
sau khi truyén luc - d6i vdéi tao thép duogc khir ing suat kéo sau:
Af g =0.3[138 — 0.3Af . — 0.4Af g — 0.2(Af s +AT )] (Mpa)
(5.9.5.4.4c-2)

& day:

- Afie : M4t mét do ma sat duéi mic 0,6fp, & thdi diém xem xét tinh theo

Diéu 5.9.5.2.2(Mpa)

- Af s : Mat mét do co ngin dan héi (Mpa)

- Afg : Mat mat do co ngét (Mpa)

- Af, g : Mat mat do tir bién (M
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

("f.ifg’t B6 thep M p A ps Af e A
10 Mpa Mpa Mpa Mpa
C2-01-2 62.76 8.71 21 31.93
C2-02-2 65.76 3.64 20 32.32
3 C2-03-2 77.96 0 20 31.66
C2-04-2 77.96 0 20 31.66
Mat mét tng suét trung binh cho 1 b6 31.89
C1-01-2 38.27 | 187.97 106 7.51
C1-02-2 42.55 | 164.28 106 9.98
C1-03-2 45.11 140.59 106 12.58
C1-04-2 67.05 117.36 106 13.4
C1-05-2 69.56 94.56 106 159
14 C1-06-2 75.35 72.38 107 18.04
C1-07-2 78.69 51.04 107 20.3
C1-08-2 97.2 51.04 106 18.64
C1-09-2 | 10047 | 31.07 106 20.74
C1-10-2 | 118.19 | 13.31 106 21.28
Cl-11-2 | 121.41 0 106 22.59
Mat mat Gng suat trung binh cho 1 b6 16.45
C3-01-2 31.11 6.97 53 33.06
C3-02-2 61.12 3.04 54 30.81
25 C3-03-2 70.04 0 54 30.37
C3-04-2 70.04 0 54 30.35
Mat mat Gng sudt trung binh cho 1 b6 31.82

Két qua tinh todn téng hop mat mat ting suit dugc trinh bay trong bang sau:
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

T.iAé't BG thép Apr Apr AfpSR AprR Apr Afmc thoi Aflau dai Apr
dién Mpa Mpa Mpa | Mpa | Mpa Mpa Mpa Mpa
C2-01-2 | 62.76 | 162.15 25 8 3272 | 233.63 65.88 299.51
C2-02-2 | 65.76 | 100.35 25 8 33.05 | 169.75 66.22 235.97
3 C2-03-2 | 77.96 | 85.73 25 8 3239 | 163.69 65.56 229.25
C2-04-2 | 77.96 | 85.73 25 8 3239 | 163.69 65.56 229.25
Mat mat tng sudt trung binh cho 1 b6 182.69 65.80 248.50
C1-01-2 | 3827 | 94.45 25 11 13.24 | 320.69 49.23 369.92
C1-02-2 | 4255 | 127.64 25 11 15.70 | 334.46 51.69 386.15
C1-03-2 | 45.11 | 96.41 25 11 18.31 | 282.11 5430 | 33641
C1-04-2 | 67.05 | 77.30 25 11 19.12 | 261.71 55.11 316.82
C1-05-2 | 69.56 | 64.62 25 11 21.63 | 228.75 57.62 286.37
14 C1-06-2 | 7535 | 52.98 25 11 2377 | 200.72 59.76 260.48
C1-07-2 | 78.69 | 44.93 25 11 26.03 | 174.65 62.02 236.67
C1-08-2 | 97.20 | 38.95 25 11 2437 | 187.18 60.36 247.53
C1-09-2 | 100.47 | 34.41 25 11 2647 | 165.95 62.46 228.41
C1-10-2 | 118.19 | 30.78 25 11 27.01 162.28 62.99 225.27
Cl-11-2 [ 12141 | 27.88 25 11 28.31 149.29 6430 | 213.59
Mait mat ing sudt trung binh cho 1 b 224.34 58.17 | 282.51
C3-01-2 | 31.11 | 162.84 25 5 3594 | 200.92 66.27 267.20
C3-02-2 | 61.12 | 104.72 25 5 3371 | 168.88 64.05 232.92
25 | C3-03-2 | 70.04 | 77.28 25 5 3328 | 147.32 63.61 210.93
C3-04-2 | 70.04 | 77.28 25 5 3328 | 147.32 63.61 210.93
Mait mdt ing sudt trung binh cho 1 b 166.11 64.38 230.49
IIL.5 Kiém to4n tiét dién
DAT VAN DE
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

P6i v6i cau BTCTDUL thi céc tiét dién ddm chii cdn phai dugc kiém todn ca trong giai
doan khai théac 14an trong giai doan thi cong. Tuy vay do thoi gian ¢6 han nén trong d6 4n

nay em chi kiém todn tai 3 tiét dién dac trung: HL bién, Goi , HL gitta

So do bo'tri cdc tiét dién ciia 1/2 cdu

1250 o 1250

E | o ] e ]
{

280 145 50 N
al
VAT 30X30
q

S0

570

558!

gl. g @f & —Iq'-‘”-"’-
| |
§ ™
I
C— | —
—

II1.5.1 Kiém to4n theo trang thai gi6i han sir dung I

Cic van dé can kiém todn & TTGHSD phai 1a niit, bién dang va (ing suét trong bétong.
[A5.5.2]

Doi véi két cdu bétong cot thép ust trong d6 4n ndy, chi kiém tra Gng suit trong bétong
theo diéu [A5.9.4]

Ta phéi kiém tra theo 2 giai doan:

Giai doagn 1: Liic cdng kéo cot thép dén dot hop long

Giai doan 2: Khi khai thdc

> Giai doan 1: Viéc kiém todn tng suét trong giai doan 1 12 mot viéc khé, do viéc thi
cong cac dot diic va cang cap theo nhiéu giai doan, méac bétong va modun dan hoéi thuc t&€
14 bién déi trén mdi dot diic.

Ldy cuong do bétong lic cang cdp 1a f*; = 0.9’ = 45Mpa.
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

— Gi6i han tng sudt nén: -0.6f; = -0.6x45 = -27 Mpa
— Gi6i han tng suat kéo: 0.25m= 1.677 Mpa
Trong doé:
- F : Luc cang cua cép ust tai tiét dién tinh todn sau khi trir di mat mat tdc thoi (KN)
- e :Khoang cédch tir trong tam céc bé cap dén truc trung hoa tiét dién (m)
- Y. : khodng cich tir tryc trung hoa dén thé trén va dudi cia tiét dién. (m)
- Al : dién tich(m?), moémen quan tinh(m*) clia tiét dién c6 trir 16.
» Giai doan 2: Giai doan st dung
Céc gidi han tng suat trong bétong & trang thdi giGi han st dung sau cdc mat mat. Cac
cau kién tng sudt trude hoan toan [5.9.4.2]
- (ing suét nén déi v6i cu xay dung phan doan va do téng clia luc ting suat trude c¢é hiéu
va cdc tai trong thudng xuyén gay ra:
-0.45f, =-0.45 x 50 = -22.5 Mpa

- ung sudt kéo clia bétong:
0.5,/f", = 0.51/50 = 3.5355 Mpa

I11.5.1.1 Kiém tra ting sudt trong bétéong phan tiét dién 3 va 25:
1.Giai doan cdng kéo cot thép dén dot diic hdng cudi :

a.Thé trén:
1 1 1 1
f=-fth  TRErRe o MO 66 = 0.6x45= 27 (MPa)
Aq Ig Ig
b.Thé dudi:
Ftl + Fb1 Ftlet - Fbleb 1 Mbt 1 '
fog =— + Y, +—=Y, <025,/ f'; =1.677 (Mpa)
A I I
Tiét F, A I e, e, M,, Y, Y, fig foe
. - Duyét
dien KN m’ m* m m KNm m m | MPa | MPa

3 2381889 | 847 | 416 | 0.00 | 1.15 | 14319.00 [ 1.30 | 0.70 | -0.61 | -6.93 Dat
25 2417175 | 854 | 415 | 0.55 | 1.15 | -2694.00 | 1.30 | 0.70 | 2.31 | -12.40 | Dat
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
2.Giai doan khai thdc:
¢.Thé trén
2 2 2 2
ftg —_ R +hR +Z Fe +Fe ytl ;Mibt ytl _ w yt2 >-045f' =-22.5 (MPa)
AU IO IO IC
d.Thé dudi.
2 2 2 2
fy=—the Freche o My s MetMu e o5 /87 =3.5 (MPa)
AJ I 0 I 0 I c
M+

Ybl Yll sz le flg 8

Tiét F, A I L € Sy M,

dién Duyét

KN m> | m* | m* | m m [ KNm | KNm | m m m m | MPa | MPa

3 | 22418 | 847 [ 4.16 | 432 | 0.00 | 1.15 | 14319 | 13549 | 1.30 | 0.70 | 1.32 | 0.68 | -2.85 | -2.12 | Dat

25 | 22802 | 8.54 | 4.15 | 432 | 0.55 | 1.15 | -2694 | 27748 | 1.30 | 0.70 | 1.31 | 0.69 | -2.20 | -3.30 | Dat

II1.5.1.2 Kiém tra doi véi cdc tiét dién sdt tru
1.Giai doan cdng kéo cot thép:

a.Thé trén:
F' Fe , M, ,
fy =——bt _—tyly—Byl<0.25/f'"; =1.677 (MPa)
| |
A 0 0
b.Thé duéi:
F! Fle M
f,=—>"t+t1y ——By >-0.6f,;=-0.6 x45 = -27 (MPa)
bg | b | b ci
A 0 0
Tiet | F A I e |¢b M, Yo | Y. fi fo Duyeét
dién | KN m? m* m | m KNm m m MPa MPa )
Goi | 6336 | 13.71 | 51.96 | 2.16 | 0.0 | -220051 | 2.69 | 2.31 -10.84 -11.16 bat
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
2.Giai doan khai thdc:
¢.Thé trén
F? Fl’e M M, +M
g = 'I Lyl + I bty * +7“2I hty2 <05,/ =3.5 (MPa)
AIO 0 0 c
d. Thé duéi.
F? Fle M M,, +M
fog =———+ ll Lyt e bty * —7“2| bt y2 >0.45f =-22.5 (MPa)
AO 0 0 c
Mt
Tiét F, A I, L & M,, MHT Yo Yy Yo, | Yo fe £, ~
dién - Duyét
; KN m? m* m* m KNm KNm m m m m MPa MPa
Goi | 5467 | 13.71 [ 51.96 | 53.74 | 2.16 | -220051 | -34045 | 2.69 | 2.31 | 2.64 | 2.36 | -12.19 | -12.86 Dat

Trong do:

- F, =Luc nén do cic bo thép tng suét trude phia dudi sau mat mat gy ra cho dam (KN)

- F, =Luc nén do cic b6 thép ting sut truGe phia trén sau mat mat gay ra cho dam (KN)

- M,,= Momen theo trang thai gidi han st dung (KNm)(tuy theo tiét dién chiu mémen

duong am)
- A, = Dién tich tiét dién 1y qui d6i (m?)

- I, =Momen quan tinh cua tiét dién qui ddi (m?)

- e, =D0 léch tam cua trong tam thép ting suat trude phia trén so véi truc trung hoa cua

tiét dien.

- e, = D0 léch tam cta trong tam thép ting sudt trudc phia dudi so véi truc trung hoa

cua tiét dién.

-y, =Khoang céch tir thé trén cing dén truc trung hoa cua tiét dién.

-y, =Khoang cich tir thé dudi ciing dén truc trung hoa cua tiét dién.

- f’, = Cudng do qui dinh cta bétong 28 ngay

Két qué kiém toan nhu sau:
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

KIEM TOAN TIET DIEN THEO TRANG THAI GIOI HAN SUDUNG

Két qua kiém to4n iing suat bé tong khi cang kéo cot thép

Tiét F, F, A 1 e e,

dién KN KN m? m* m m
3 0 30623 7.32 3.8 0 1.13

14 6336.6 0 13.71 | 51.96 2.16 0
25 0 24171 8.54 4.15 0.55 1.15

M, Y, Y, fi fe | Duyer
KNm m m MPa MPa

3 11190 1.28 0.72 0.25 -12.06 Dat
14 -220051 | 2.69 2.31 -10.84 | -11.16 bat
25 -2694 1.3 0.7 2.31 -12.4 bat

Gidi han tng suat nén ctua bé tong tng suat trudc : -22.5(Mpa)

Gidi han tng suat kéo ctuia bé tong ting sudt trudc : 3.5355 (Mpa)

Két qua kiém toan ting suit beé tong khi khai thac

Tiét F, F, A I, I, e e M.,
dién
' KN KN m? m* m* m m KNm
3 0 22419 | 8.47 4.16 4.32 0 1.15 14319
14 5995 0 13.71 | 51.96 | 53.74 | 2.16 0 -220051
25 0 22802 | 8.54 4.15 4.32 0.55 1.15 -2694
MyrtMr | Yy Y, Yoo Yo fie fog Duyét
KNm m m m m MPa MPa
3 13549 1.3 0.7 1.32 0.68 -2.85 | -2.12 Dat
14 -34045 2.69 2.31 2.64 236 | -12.28 | -12.84 Dat
25 27748 1.3 0.7 1.31 0.69 2.2 -33 Dat

Gi6i han ting sudt nén cta bé tong tGng sudt trude : -22.5(Mpa)

Gidi han tng suat kéo ctua bé tong ting suat trudc : 3.5355 (Mpa)
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt

I11.5.2 Kiém toan theo trang thai giéi han cuong do I
- Kiém todn theo cic noi dung sau:

+ Kiém tra sitc khang u6n tinh todn.

+ Kiém tra gi6i han c6t thép.

+ Kiém tra stic khdng cit tinh toan.

- Kiém todn cho mot so tiét dién sau:

+ Tiét dién 3 tai chd hop long nhip bién ¢6 moémen duong 16n.
+ Tiét dién 14 trén dinh tru.

+ Tiét dién 25 gan giita nhip ¢c6 moémen duong 16n.

Noi luc theo TTGH cuong do 1 tai cac tiét dién.

STT Tiét Gi4 tri bao luc cit Gi4 tri bao momen
dien | Quu (KN) | Quu (KN) | M, (KN.m) | M,,,(KN.m)
1 3 952 -555 41998 22148
2 12 19750 17677 -316961 -344979
3 23 405 -1142 44256 13037

111.5.2.1 Sirc khdang uon.
ong thic kiém tra stic khéng uén

M, <o M, (5.7.3.2.1-1)
Trong do:
- M, : momen tinh todn & trang thdi GHCDI (MPa)
- ¢ :He sd sic khdng duge 14y theo diéu 5.5.4.2
Dung cho uén va kéo bétong cot thép ust ¢ = 1.0
- M, : Sitc khang danh dinh cua tiét dién (MPa)

a . a h
M, = A fps[dp —Ej+0.85f L O-b, Bm{z—zf] (5.7.32.2-1)

- A, :Dién tich thép ting suat trudc (mm?)

- a :chiéu day cua khoi ing sudt tuong duong (mm)-chiéu cao chiu nén
a=cf,

- B, :He s6 chuyén ddi biéu do ting suit qui dinh trong diéu 5.7.2.2

(f'.-28) (50 - 28)

o =0.85—0.05f= 0.85-0.05 =0.6928
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
- f, :Ung sudt trung binh trong thép UST & stic khang uén danh dinh (MPa)
c

fo= fpu[l—kdp] (5.7.3.1.1-1)
f

K =2(1.04 -2 )y =2(1.04— ™%y _ 028
o 1860

(5.7.3.1.1-2)

- d, :Khodng céch tir thé nén ngoai ciing dén trong tam cot thép ng suét trude (mm)
d,=h-a;(a)
Trong dé:

h: Chiéu cao tiét dién tai vi tri xét.
a, =150mm: Khoang cdch trong tam thép DUL chiu kéo dén mép chiu kéo
a =150mm : Khodng cich trong tam thép DUL chiu nén dén mép chiu nén.
- ¢ :Khodang c4ch tir truc trung hoa dén mit cét chiu nén (mm)
Trudng hop truc trung hoa di qua suon (c>h), khi d6 tinh toan tiét dién 1a tiét dién chit
T c6 bé rong sudn 1a b, va bé rong canh 12 b.

_ Ay, —0.850, ' €-b, B

(5.7.3.1.2-3)

O O 0 0 —

0.85B, f', b, +kA,

d P
Truong hop truc trung hoa di qua cénh (¢ < h),
khi d6 tinh todn nhu tiét dién chit nhat v6i bé rong 1a - h
b. '
At
c= f (5.7.3.1.1-4) V Aj B
0851, Ab, +kA, ” Lbul
P
f.: Cudng do chiu nén qui dinh clia bé tong & tudi 28 ngay (Mpa)
- b,, : Chiéu day cta phan chiu nén
- b :Chiéu rong ctia ban canh chiu nén (mm)
Két qua tinh todn kiém tra nhu sau
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Tiét Aps dp bw b hf [¢ fps a Mn Mu ¢énM
dign | (m2) | (m) [ (m) | (m) | (m) | (m) | (MPa) | (m) | (KNm) | (KNm) | >Mu

0.02128 | 1.85 | 1.05 | 12.5 | 0.4464 | 0.106 | 1830.21 | 0.073 | 70624.1 | 41998.4 | dat

12 | 0.06468 | 4.85 | 1.05 | 5.82 | 0.8 |0.675 | 1787.55|0.467 | 533729 | 316961 | dat

23 10.02128 | 1.85 | 1.05 | 12.5 | 0.4464 | 0.106 | 1830.21 | 0.073 | 70624.1 | 44256.2 | dat

I11.5.2.2 Kiém tra ham luong thép DUL
Kiém tra lugng thép t6i da theo cong thiic :

di <042 (5.7.33.1-1)

e
Trong d6 :
- ¢ :Khoang céch tir truc trung hoa dé€n mat chiu nén (mm).

- d. :Khoang cédch cé hiéu tuong dng tir thG nén ngoai cing dén trong tam cua cot thép
chiu kéo (mm).

fod
d, :M (5.7.3.3.1-2)
Aps- Tos
d, c c/de
T.lf:t Duyét
dién (m) (m)
3 1.85 0.106 0.06 Dat
12 4.85 0.675 0.14 Dat
23 1.85 0.106 0.06 Dat

b.Kiém tra ham lugng thép t6i thiéu :
Bat ky mot mat cit nao cta ciu kién chiu uon, lugng c6t thép thudng va c6t thép DUL
chiu kéo phéi di dé phét trién siic khdng u6n tinh todn M, phai nhé hon trong 2 gi4 tri sau:
1,2 1an stic khdang nit M, xdc dinh trén co s& phan b6 dng suat dan hoi va cudng do chiu
kéo khi udn cua bé tong

oM, >12M,
(5.4.2.6)
Trong d6 M., dugc tinh bing cong thiic :

M, =yi(fr + =) (Handbook-C10)

!

- f. :cudng do chiu kéo khi uén clia bé tong =50 (MPa)=50000(KN/m?)
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

f, =0.63,/f'. =0.63,/50000 =140.87 (KN/m?)

- f; :Ung suat do tai trong ban than tinh theo trang thai giéi han st dung tai thd ma ting

suat kéo gay ra bdi cdc tai trong ngoai (KN/m?)

M

fy :Tyb

- f

pe

_ Ps " ps

pe

A.f
A |

9

A f e

ps ' ps

b

- A, 1:dién tich va mo6 men quén tinh cha tiét dién (m*, m®)

- M

cr ¢

: stic khang nit (KN.m)

- A, :dién tich cot thép ting suét truéc (m?)
- Yo ¥y : Khoang cdch tir thG nén, kéo ngoai ciing dén truc trung hoa.(mm)

-0

: hé s siic khdng dugc 14y theo diéu 5.5.4.2; ¢=1.0

: ing suét nén trong bé tong do tng suat nén trudc c6 hiéu (KN/m?)

1,33 1dn momen tinh todn can thiét duéi t6 hop tai trong- cudng do

oM, > 1.33M,

(3.4.1.1)

Két qua kiém todn dugc dua ra & bang sau:

Tiét Ag | M Yo N e f, fy fre M.,
dién | (m? | (m% KNm (m) (m) | (m) | (KNm) [ (KNm) | (KNm) | (kNm)
3 8.59 | 4.32 14319 | 1.318 | 0.682 | 1.168 | 4454 4369 | -1842 | -11134
14 | 14.07 | 53.74 | -220051 | 2.638 | 2.362 | 2.212 | 4454 | -10803 | -2077 | 299910
25 8.59 | 4.32 -2694 | 1.318 | 0.682 | 1.168 | 4454 -822 | -1842 | 21757

Bdng kiém tra ham luong cot thép toi thiéu

oM, 1.2M,, 1.33M,
Tiét dién KNm KNm KNm Duyét
3 41114.01 | 36589.05 | 52160.00 | Dat
14 222317.89 | 186562.95 | 270489.63 | Dat
25 39790.84 | 15784.34 | 42461.48 | Dat

I11.5.2.3 Kiém todn sitc khdng cdt cia tiét dién
Luc cét do6i vé6i cac tiét dién gita nhip (3, 19, 46) va céc tiét dién (8, 10) tai tru nho do d6

c6 thé bd qua kiém todn sitc khdng cit ta tién hanh kiém toédn cho tiét dién 32 c6 luc cit

16n nhat.
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Kiém to4n theo cong thic:
V, <4V,
Trong do:
V, : luc cit tai tiét dién kiém todn, 1dy theo TTGH cudng do 1
¢ : hé s6 sitc khang cit dugc xéc dinh theo diéu 5.5.4.2.1, ¢=0.9
V, : stic khdng cit danh dinh dugc xdc dinh theo quy dinh ( diéu 5.8.3.3)

M+ V1Y,
V, =min
0.25f .b,d, +V,

N

V6i : V,=0.083p4F.b,d, (5.8.3.3-3)

d, f (cotgé+cot sin
v, = Ad T, (ot ge)sin o (5.8.3.3-4)
S

Trong do:
b, : Bé rong bung c6 hiéu 14y bing bé rong bung nhod nhat trong chiéu cao d,
(mm)

d, : Chiéu cao chiu cit c6 hiéu dugc xac dinh theo diéu 5.7.2.8 (mm)

s: Cu li cot thép dai (mm), dugc chon dua trén tinh todn chiu luc cit va yéu cdu
vé céu tao, 1dy gid tri nho hon cta h/3 va 300mm,( d6i véi doan gan g6i c6 luc
cét 16n)

B: He s6 chi kha nang cua bé tong bi nit chéo truyén luc kéo dugc qui dinh trong
diéu 5.8.3.4

0: G6c nghiéng ctia tng sudt nén chéo dugc xdc dinh theo diéu 5.8.3.4 (d9). Khi
tinh, gia thiét trudc goéc O, sau do tinh céc gid tri dé tra bang ngugc lai O va B,
néu hai gia tri © gin bing nhau thi c¢6 thé chap nhan dugc, néu khong thi gia
thiét lai.

a: Géc nghiéng chia cot thép ngang d6i véi truc doc (do). Cot dai thing dimg, o

=90.

A,: Dién tich c6t thép chiu cit trong cu ly s (mm?)

b,s
f

A, (min) =0.083x+/f,

y
V,: Thanh phan lyc tng sudt truéc ¢6 hiéu trén hudéng luc cat tic dung, 1a duong
néu nguoc chiéu luc cat(N).
% Tinh V,
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Cong thiic tinh todn =V, =A,..f, > Siny,
i=1

Trong dé:
A, :dién tich thép ting suat trudc trén mat cit ngang clia tiét dién tinh todn.
f, :tng sudt trong cdp sau mat mat, gid tri tng v6i moi mat cat.
7; : gbc léch clia cap i so v6i phuong ngang, bang do d6c mit cdu va c6 gia tri rat
nho nén trong tinh todn coi nhu =0
Vay gid tri V, c6 thé bo qua trong tinh todn.
« Tinhd, vab,:
- Chiéu cao chiu cét d, (mm):
+ Chiéu cao chiu cét c6 hiéu 14y bang cu ly do thang géc véi truc trung hoa giita hiéu

tng luc do kéo va nén do uon, tic la:

0.9d,
d, =max<0.72h v6i a=B,.c 1a chiéu day khéi iing sudt tuong duong

d, -2
2

- B, :datinh & phan tinh chat vat liéu, B, = 0.6928.

- d, :chiéu cao Iam viéc clia dim (da qui d6i)

- Bé rong chiu cét ¢6 hiéu cia tiét dién b, 14y b bing chiéu day ban bung clia tiét dién
qui déi

Két qua tinh todn nhu sau:

T.ié't 09d.| 0.72h | d.-0.5a | dy by | 0.25f bydy V. =008370,0. | v
dién | (m) (m) (m) | (m) | (m) (KN)
3 1.67 1.44 1.81 1.81 | 1.05 23800.14 774.18 0
14 | 4.37 3.60 4.62 |4.62 | 1.05 60588.74 1970.85 0
25 | 1.67 1.44 1.81 1.81 | 1.05 23800.14 774.18 0
Xac dinh @va p.
Pé x4c dinh dugc 0 va B ta phai thong qua céc gid tri sau v/f, va g,.
ing suét cit trong bé tong :
V —oV
v (5.8.3.4.2-1)
qbvdv
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt

trong do :
-0 : hé s6 stic khdng cit quy dinh trong Diéu 5.5.4.2

-V, :luccit tinh todn (KN)

DO Q max
Tigt |V, by | dy v v
dien | (KN) | (m) | (m) ¢ (KN) f'e

951.56 | 1.05 | 1.81 | 0.9 | 555.30 | 11.106
14 119749.98| 1.05 | 4.62 | 0.9 | 4527.33 | 90.547
25 140478 | 1.05 | 1.81 | 0.9 23621 | 4.724

D o Q min
Tiet |V, by | dy v v
dien | (KN) | (m) | (m) o (KN) f.

555.19 | 1.05 | 1.81 | 0.9 | 323.99 | 6.480
14 | 17677 | 1.05 | 4.62 | 0.9 | 4052.20 | 81.044
25 [1142.40| 1.05 | 1.81 | 0.9 666.66 | 13.333

ting bién trong co6t thép & phia chiu kéo do udn ctia cau kién xac dinh theo :

M. . 0.5N, +0.5v, cot g6 - At
g, = EATEA <0.002 (5.8.3.42-2)
Trong do:
- A, : Dién tich c6t thép ust trong phia chiu kéo uén clia cdu kién (m?)
- M, : M6 men tinh todn (N-mm)
- N, : Luc doc truc tinh todn (N)
-V, : Luc cit tinh todn (N)
- E, : Modun dan héi clia c6t thép khong ust (MPa)
- E, : Modun dan héi ctia c6t thép ust (MPa)
- A, : Dién tich cot thép khong ust (mm?)
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- f, :Ung sudt trong thép ust khi ing sudt trong bé tong xung quanh bing 0 (MPa)
E
f =f +f =%

po pe" 'pc E
c

- f,. : ng sudt ¢6 hiéu trong thép ust sau mat mat.

Do tai mit cét ¢6 nhiéu b6 cdp, mat mat ting suat khong déu nhau, trong tinh toan c6 thé

gia thi€t mat mat dng sudt 18y gia tri trung binh cong clia cic bé céap. Khi do:

1
foe =T 7HZAfPT

- f,. :ling sudt nén tai trong tam tiét dién

- A, : dién tich c6t thép ting suét trudc (m?)
- A: dién tich mat cit tai tiét dién quy déi.
- 6 : G6c nghiéng cua tng sudt nén chéo dugc xdc dinh theo diéu 5.8.3.4 (d0). Khi
tinh, gia thiét trudc géc 6=30°
- ('rad), sau dé tinh cdc gid tri dé tra bang nguoc lai 8 va B, néu hai gid tri 8 gin bing
nhau thi c6 thé chap nhan duoc, néu khong thi gia thiét lai.
K&t qua tinh thé hién & cdc bang sau:
» Xac dinh f,
Do Q .«
Tiét F A f f E E. f

pe pe P po

dien|  (KN) (m*) | (Mpa) | (Mpa) | (Mpa) | (Mpa)| (Mpa)
23205.94 | 8.469 | 2.74 | 1090.70 | 197000 | 35750 | 1105.80
14 | 5538570 | 13.713 | 4.04 | 1056.69 | 197000 | 35750 | 1078.95
25 | 23589.09 | 8.469 | 2.79 | 1108.71 | 197000 | 35750 | 1124.06

Do Q min
Tiét F A oo e E, E, f,
dien | (KN) (m?) | (Mpa) | (Mpa) | (Mpa) | (Mpa) | (Mpa)

24606.25 | 8469 | 2.91 | 1156.51 | 197000 | 35750 | 1172.52
14 15842575 | 13.713 | 4.26 | 1114.86 | 197000 | 35750 | 1138.33
25 | 2758647 | 8469 | 3.26 | 1173.09 | 197000 | 35750 | 1191.04

Xdc dinh g,
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

Do Q 1max
Tiét M, dy v, 0 A, o
dien| (Nm) | m) | &N | ad) | @) | Mpa) |
4199843 | 181 | 951.56 | 0.2 |0.02128 | 1105.80| 0.0001
12 | 316960.61 | 4.62 |19749.98| 052 | 0.06468 | 1078.95 | 0.0013
23 | 44256.19 | 1.81 | 40478 | 052 | 0.02128 | 1124.06 | 0.0002
Do Q iy
Tiét M, dy v, 0 A, o
dien | (KNm) (m) (KN) (rad) m? | (Mpa) Ex
3 | 4199843 | 181 | 555.19 | 052 |0.02128 | 1172.52 | -0.0003
12 | 316960.61 | 4.62 |17677.28 | 052 |0.06468 | 1138.33 | 0.0008
23 | 44256.19 | 1.81 | 114240 | 052 | 0.02128 | 1191.04 | 0.0000
Xic dinh B va 0
Do Q ;ax
v Trara Trara
€x i 8 0
1.08E-04 0.0111 4 27
1.25E-03 0.0905 1.9 36
2.00E-04 0.0047 4 28
Do Q s
v Trara Trara
€x . 5 N
3.12E-04 | 0.0065 6.78 27
8.12E-04 0.0810 6.78 33
1.19E05 0.0133 6.78 27

TinhV.vaV,
Chon thép ngang 1a thanh ¢$20 c6 2 16p trén mot sudn cé dién tich A =628 mm?, cu ly

gitra cdc thanh thép ngang 1a s=200 mm

Dua vao két qua tinh cdc thong s6 thanh phan dé tinh V, va V.
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

V, =0.0834,/T".b,d, (5.8.3.3-3)
f d, €ot go +cot go 3in
v, - Afd. €t g gasha (5.8.3.3-4)
Két qua tinh todn nhu sau:
DO Q max
A f d b V,
Tict dién v v | v by B *
m MPa | m m | rad | rad | m KN
3 0.0006284 | 1674 | 1.81 | 1.05 | 1.57 | 0.471 | 0.2 | 18718.71
14 0.0006284 | 1674 | 4.62 | 1.05 | 1.57 | 0.628 | 0.2 | 33418.98
25 0.0006284 | 1674 | 1.81 | 1.05 | 1.57 | 0.489 | 0.2 | 17937.73
Do Q min
A f, | dy | b \2
Tiét dien v v [ dv by o 0 s
m Mpa|l m | m |rad | rad | m KN
3 0.0006284 | 1674 | 1.81 | 1.05|1.57 | 0.471 | 0.2 | 18718.71
14 0.0006284 | 1674 | 4.62 | 1.05 | 1.57 | 0.576 | 0.2 | 37388.40
25 0.0006284 | 1674 | 1.81 | 1.05|1.57 | 0.471 | 0.2 | 18718.71
d.Tinh siic khdng danh dinh cua tiét dién .
Theo cong thitc dd néu & trén dé tinh V.
Ve +V Y,
V, =min
0.25f',b,d, +V,
Kiém tra theo cong thifc :
V, <oV,
DO Q max
Tiet | V. V. VAVAY, [ 025Fbydy | Vy oV Vo [y oy
dien | (KN) | (KN (KN) (KN) (KN) KN) | (KN) | USO
3 774 18719 19493 23800 19493 17544 952 Dat
121 1971 | 33419 35390 60589 35390 | 31851 | 19750 Dat
23 774 17938 18712 23800 18712 16841 405 Dat
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP

Phdn 2: Thiét ké ky thudt

DO Qmin

Tiét V. V, VAV+V, | 0.25 bydy Vy oVy Vy

N Vy<oVy
dién (KN) (KN) (KN) (KN) (KN) (KN) (KN)

3 774 18719 19493 23800 19493 17544 555 Dat

1211971 | 37388 39359 60589 39359 35423 | 17677 Dat

23 774 18719 19493 23800 19493 17544 1142 Dat
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

IV. TINH TOAN TRU CAU

IV.1 Kich thuéc hinh hoc cuaa tru.
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IV.2 Tai trong va céc té hop tai trong.

IV.2.1 Sé liéu tinh toan :
Bétong tru 3004, f’c = 30 Mpa.

Thép CIII, fy = 400 Mpa.
Duong kinh thanh c6t thép D = 25 mm.

Cao do dinh tru: +15.07 m
Cao do dinh méng : -3.32m
Cao do ddy mong : -5.82m
Muc nuée cao nhat : +13.7m
Muc nude thap nhét : +4 m
Muc nudc thong thuyén : +8m

IV.2.2 Xac dinh luc tac dung vao tru
Trong pham vi d6 dn, phan tinh todn truc cAu xem xét dén céc loai ti trong sau:

Tai trong két cau phan trén DCl1
Tai trong 16p pht mat cau DW
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP

Phdn 2: Thiét ké ky thudt

Tai trong lan can

Tai trong ban than tru

Tai trong hoat tai xe thiét k&

Tai trong bo hanh
Luc xung kich
Luc ham xe

Tai trong gi6

Luc va tau

Ap luc nuée

T6 hop tai trong

DB
DC
LL
PL
IM
BR
WS
Cv
WA

TS hop tai trong xem xét dén céc t6 hgp tai trong véi céc hé s6 tai trong sau:

He s6 tai trong

TTGH
7bc Yo Vero Y pL 7w Ywa Yws Twi Vev
Cuong dol | 1.25 1.75 1.50 1.00
Str dung 1.00 1.00 1.00 1.00 0.30 1.00

IV.2.3 Xac dinh cac tai trong tac dung lén tru

1V.2.3.1 Tinh tai:

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

a) Tinh tdi phdn 1:

Tinh tai nhip phan 1 bao gém trong lugng ban than cta toan b két nhip ddm. (DC1)

Npe, =25713.7KN
b) Tinh tdi phdn 2:
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Tinh tai nhip phan 2 bao gébm toan bo trong lugng ban than cta cdc 16p pht mat ciu, lan
can, cling nhu mot s6 thiét bi, cong trinh phuc vu trén cau. (DW va DB)
Npw =2388KN
Npg =1206.2N
¢) Tinh tdai ban thdn tru DC
Bao gém toan bo tai trong ban than clia két cdu tru cling nhu clia bé méng.
Cong thic xdc dinh: P, =V, y
Trong do:
+ P, : tai trong ban than thanh phan thi i cta tru
+ V, : thé tich khai thanh phén thit i cla tru
+7,: trong luong riéng tuong tng thanh phan thy i.

Bdng tinh tinh tdi cdc thanh phdn tru

. Luc tdc dung (KN)
Theé tich Trong luong
STT Hang muc Tai dinh Tai day
(m’) (KN)
bé méng Bé méng
1 Bé tru 297.13 7131.12 0 7131.12
2 Than tru 456.25 10950 10950 10950
ba ké goi
3 . 0.784 18.816 18.816 18.816
cau
Téng cong DC 753.38 18100 10968.8 18100
1V.2.3.2 Hoat tai
a) Theo phuong doc cau
Hoat tai tic dung lén tru
Goém :
- Tai trong nguoi: q,,= 0.3x1.5 = 0.45 KN/m?
- Hoat tai xe HL93
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Pé tinh to4dn phan luc tai goi ta chay MIDAS va 14y gid tri Reaction tai goi ma ta dang

xét.
4+ SO IAN thIEE KE .ottt ettt ettt n=2
+ Gi4 tri hoat tai xe HL93 trén dinh tru @ ....coeveeeveeecirieecieeeen Npp =4422.5 KN
+  Gid tri tai trong NZUDT : .eeveveeeireeieeeireeeeree et saenes Ni. =452.3 KN
+ Téng tai tdc dung 1én tru do hoat tAi :.........occceeeveereereerrerenennnas N = 1874.8 KN

b) Theo phuong ngang ciu

250
00__ 1500 Oﬁ‘l 1800 600 600‘ ../1}&00 600
0.3 KN/m T2 2.5 7%5—1—1%.5
T Y T

1150
1300

Trong tam cla xe cdch tim cdu 12 : 1.3 m, trong tAm cua tai trong lan cdch tim cau 1a 1.15
m
Trong tam clia hoat tai cdch tim ciu la

4x72.5%x1.3+3.1x5.7x1.15
4x72.5+3.1x5.7

=1.29m

Trong tam tai trong ngudi cdch tim cau la : Sm

1V.2.3.3 Tdi trong ham xe(BR):
- Duoc 14y theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cau trén xuong tru qua g6i dd. Tuy theo ting loai goi

ciu va dang lién két ma ti 1& truyén clia luc ngang xuéng tru khdc nhau.Do cdc tai liéu tra
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

cttu khong ¢6 ghi chép vé ti 1é anh hudng clia luc ngang xu6ng tru nén khi tinh todn, 14y ti

1é truyén bang 100%.

- Luc ham dugc 1ay bing 25% trong lugng clia céc truc xe tai hay xe hai truc thiét k&

cho moi lan dugc dat trong téit ca cac lan thiét k& dugc chat tai theo diéu 3.6.1.1.1 va coi

nhu di cing mot chiéu. Céc lyc ndy dugc coi nhu tdc dung theo chiéu ndm ngang céch

phia trén mat dudng 1800mm theo ca hai chiéu doc dé gay ra hiéu tng luc 16n nhat. Tat

ca cac lan thiét k€& phai dugc chat tai dong thoi doi véi cdu va coi nhu di cing mot chiéu

trong tuong lai.

- Phai 4p dung hé s6 lan quy dinh trong diéu 3.6.1.1.2

- Vay luc hdm xe ndm ngang cdch phia trén mat dudng : hyg = 1.8m

- Lyc ham xe : BR =0.25x( 35+145+145)x2x0.9 = 146.25 (KN)

Két qua tinh todn nhu sau:

X

Tiét dién Chan tru Bé méng
h(m) 23.39 25.89
H, 146.25 146.25

M 3684.04 4049.66

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN THAI HOC

190




TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
1V.2.3.4 Luc va tau (CV)
B WM A0
o 500
5
+8 o
N g
—
50
L 900 N
3
N 1100
50
100
300

Vi tri dat luc va
- Theo nhiém vu thiét k&, cap duong song : cap 11
- Theo quy trinh 22TCN — 272-05 ( diéu 3.14) va dua vao cap song, tra bang 3.14.2-1 dé
c6 tai trong tau thiét k€. Loai tau tw hanh 1000DWT
+ Chiéu dai 16n nhat: 75 m.
+ Chiéu rong 16n nhat: 7.5 m.
+ Muc nudc day tai : 2,8m
- Tra van toc tau thiét k€ theo bang (3.14.3-1): V=2.5+Vs =3.3+1.4 = 4.7 m/s.
Theo 3.14.11.1, dé tinh dn dinh téng thé, Iuc va thiét k& dugc coi 1a mot luc tap trung tic
dung lén két ciu phan dudi & mitc nudc cao trung binh hing nam.Gi4 tri cha luc nay theo
phuong théng géc véi tru 1dy 100% Ps, vé6i phuong ngang tru 18y 50% P,. Trong d6 , P,
tinh bing cong thiic :
P, =1.2x10°V /DWT
trong dé :
- P, :1aluc va tinh tuong duong (N)
- DWT : la tan tai trong cla tau.(Mg)

- V :lavan tdc va tau. (m/s)
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

Tiét dién Chan tru Bé méng
h(m) 11.32 13.82
Hy () 17835.25 17835.25

H, 8917.62 8917.62
M, 201894.98 246483.10
M, 100947.49 12324155

1V.2.3.5 Tdi trong gi6 (WL,WS)
«» Tinh véi muc nudc thdp nhdt

.-:..h_:|!_.:l-
Eﬁs}aﬂ o méoran len cﬂ
h ﬂ 850
| 1
i g ren 5000
! k& efiu nhlp .
i —
| ;
i
H mécrEn -
: thincny 1107
i
MNTN: +4 !
2000 1300
—— } —
- 1 gp g
i gbrg chiy 7320
; |
b—«————————— 11000 @ —0o———] a
g Iy (L Iy

Mo phong tdi trong gié tdc dong lén cong trinh

Theo diéu 3.8.1.1 quy trinh 22TCN-272-05

Toc do gi6 thiét k€ V phai dugc xac dinh theo cong thuc:

V=V.S

Trong dé:
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

V3 : Vung tinh gi6 theo TCVN 2737 — 1995 la ving IIT - t&c do gid 1dy Vg =53 m/s
S : Heé s6 diéu chinh véi khu dat chiu gi6 va do cao mat ciu theo quy dinh, tra bang
3.8.1.1-2

Tra S = 1.14, vé6i khu vuc mat thodng nudc, do cao mat cau so véi mat nuGe 1a 20

Vay ta c6 tai trong gi6 thiét k& la:
V=1.14x 53 = 60.42m/s

> Tai trong gi6 theo phuong ngang cau:

Téi trong gi6 dugc dat tai trong tam dién tich bé mat chén gié. Tinh theo cong thic :
Pa=0,0006.V2A.C,/ 1.8A, (KN) (3.8.1.2.1-1)
Trong do6 :

- V: Téc do thiét k&€ xac dinh theo phuong trinh 3.8.1.1-1 (m/s), da tinh & trén.

- A, : dién tich clia két cau hay cdu kién phdi tinh tai trong gi6 ngang (m?).Trong dé6 4n ,
dién tich tinh gi6 1a phan lan can, hai bén canh hang, dién tich tru 16n nhat 1o trén mat
nudc.

- C4 : Hé s6 can, tra theo hinh 3.8.1.2.1.1 ¢6 tinh chiét giam cho phan két cdu sudn
nghiéng 10° theo quy dinh clia phan chi gidi. C; = 1.296

- Ty s6 b/d clia phan két cau trén b =&=2.137
d 585

Véi : b = chiéu rong toan bo clia ciu gifta cdc bé mit lan can (mm)=12.5 m
d = chiéu cao két cdu phan trén bao gom ca lan can dic néu c6 (mm )=5.85 m

- Z, : Canh tay don tinh dén dinh bé méng
- Z,: Canh tay don tinh dén ddy bé méng
- Dién tich chén gi6 ctia lan can: A,. = (2L,+L,). 0.5. h,,
h,. - Chiéu cao cia lan can, h,, = 0.85 (m)

=> A, =(2%55 + 86)*0.5 * 0.85= 83.3(m?)
- Dién tich chén gi6 ctia két cdu nhip :F,y;, = (2L,. h; + L,. hy). 0.5

h,, h, - Chiéu cao binh quéan ctia nhip 55 (m) va 86 (m)

h; =3.026(m) ; h, =3.44 (m)
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

=>Fp = (2%55%3.026+86%3.44)x 0.5= 314.35 (m?)
- Dién tich phan tru cao hon muc nuéc A, = HB
Véi B : chiéu rong tru theo phuong doc cdu(quy ddi vé hinh HCN) B=8.356 m
Ay, =11.07%8.356=92.5 (m?)

Bdng tinh todn tdi trong gié ngang tdc dung

A | cq |I8A] Pa | 2 A

m’ KN | KN m M

K&t cau nhip | 314.35 | 1.296 | 565.83 | 899.2 20 22.5
Lan can 83.3 | 1.296 | 149.94 | 185.2 | 23.815 | 26.315
Than tru 92.5 1 166.5 | 98.3 | 12.855 | 15.355

B0 phan

> Tai trong gié theo phuong doc cau:

Theo quy trinh, trong tinh todn tai trong gié tac dung lén mo, tru ma két cau phan
trén 12 dang gian hay két ciu khéac c6 bé mat can gi6é 16n song song vdéi tim doc clia
két cau nhip, thi phai xét téi tai trong gié doc. Tuy nhién trong truong hop nay, ciu
thiét k& khong thudc céc dang trén nén khong xét téi tai trong gié doc.

> Tai trong gi6 tac dung lén xe c6 (WL)

Theo quy dinh cta diéu 3.8.1.3 clia quy trinh 22TCN 272-05, khi xét t hop tai trong
cudng do 111, phai xét tai trong gid tic dung vao ca két cau va xe co. Phai biéu thi tai
trong ngang cua gi6 lén xe co bang tai trong phan bo 1.5 KN/m, tic dung theo huéng
nam ngang, ngang véi tim doc két cdu va dat & cao do 1800mm so v6i mat dudng.
Phai biéu thi tai trong gi6 doc lén xe co bing tai trong phan b6 0.75KN/m tdc dung
nim ngang, song song v6i tim doc két cdu va dit & cao do 1800mm so v6i mat
duodng.

+ Gia tri tai trong gio tdc dung 1én xe co theo phuong ngang cau:

WL, e = 1.5x75 = 112.5 (KN)
+ Gid trj tai trong gi6 tic dung 1én xe c¢ theo phuong doc cau:

WLy, = 0.75x75 = 56.25 (KN)

1V.2.3.6 Tdi trong nudc:
a. Luc ddy néi cia nuéc WA dugc tinh theo cong thitc: WA= yV,
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Trong do:
+ y :la dung trong riéng clia nudc
+V, : 1a thé tich phan tru ngap trong nuéc

Bdng tinh todn dp luc ddy noi

Hang muc Ki hiéu Gia tri Don vi

Tinh tai mat cit dinh bé méng

Thé tich phén tru ngap nuéc Vo, 426.66 m®
ap luc ddy néi WA, 4266.57 KN
Tinh tai mat cit ddy bé méng
Thé tich phén tru ngap nuéc Vo 642.03 m®
ap luc ddy noi WA, 6420.32 KN
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

IV.3 Té hop tai trong tac dung lén tru:

Ta xét v6i 2 tiét dién :
- Tiét dién chan tru ngam vao bé moéng ( Tiét dién I1)
- Tiét dién day bé mong ( Tiét dién 11 )
Ta c6 bang t3 hop tai trong tic dung lén tru nhu sau:

Bdng tdi trong tinh t6i mdt cdt dinh bé méng

STT o N . (KNDQCZ c:?iu (KN)M Ngang cau(KN) _
a1 trong m
KN) | 1 C | NWEKN) | Z(m) .
) ) (KNm) (KNm)
| Tinh tai ban than 10969
tru DC1
) Tinh tdi két céu 26919
nhip +lan can DC2
Tinh tai 16p pht +
3 2388.00
tién ich DW
4 Hoat tai LL+WL 4874.80 1.29 6288.49
5 2 lan nguoi bo 452,30
* | hanh PL :
sp |1 an mewdi bo 0 500 | 113075
hanh PL ' ’ ’
Tai trong gié trén
6a 56.25 | 21.80 | 1226.25 112.50 21.80 2452.50
xe cO0 WL
6b Tai trong  gi6
ngang WSI
Gi6 tdc dung lén
6¢c 236.46 23.82 5631.36
lan can
Gi6 tic dung lén
6d L 892.34 20.00 | 17846.83
két cau nhip
Gi6 tdc dung lén
6e 202.61 12.86 2604.51
than tru
of Tai trong gi6 doc
WwS2
7 Luc ham xe BR 146.25 | 25.19 | 3684.04
8 Luc va tau CV 8917.6 | 11.32 | 201895 17835.25 | 11.32 | 201894.98
9 | 4p luc ddy néi WA | -4266.6
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

TS hop tdi trong tinh t6i mdt cdt dinh bé méng

Té h N Ny M, (KNm | Ny(KN) | Mx
P (KN) (KN) Y Y (KNm)
TTGHCD 1
1.25(1) + 1.25(2)+1.5(3)
+1.75(4) +1.75(5a) + 1.75(7) 60,264.45 255.94 6,447.07 0 11,004.86
()]
1.25(1) + 1.25(2) + 1.5(3)
+1.75(4) +1.75(5b) + 1.75(7) 59,868.68 255.94 6,447.07 0 12,983.67
D
TTGHSD
(DH+ @)+ (B)+1 (4) + (53)
+0.3(6a) + 0.3(6b) +0.3(6¢c)
+0.3(6d) + 0.3(6¢) +0.3(6f) 41,336.54 163.13 4,051.91 433.17 | 14,849.05
+(M+O® @O
D+ @)+ @B)+1 (4)+ (5b)
+ 0.3(6a) + 0.3(6b) +0.3(6c)
+ 03(6d) + 0.3(6¢) +0.3(60) 41,110.39 163.13 4,051.91 433.17 | 15,979.80
+(M+©9 D
Bdng tdi trong tinh t6i mdt cdt day bé méng
N Doc cau (KN) Ngang cau(KN)
STT Tai trong M Ny (KN M
(KN) | Nx(KN) | Z,(KN) (KN‘r{n) Y) Z,(KN) (KN)r(n)
Tinh tai ban than tru
1 DCl1 18100
Tinh tai két cdu nhip
2 +lan can DC2 26919
Tinh tdi 16p phti + tién
3 ich DW 2388
4 Hoat tai LL+WL 4875 1.29 6288
5a 2 lan ngoi bo hanh PL 452
5b 1 1an ngoi bo hanh PL 226 4.75 2148
6a | |UOnEEI0tEn XeCO 5625 | 2430 | 1366.88 | 11250 | 2430 | 2734
Tai trong gi6 ngang
6b WSl
6¢ | Gi6 tac dung lén lan can 236.46 | 26.32 6223
6a | O10ticdung :)é“ ket cdu 89234 | 22.50 | 20078
6e | Gio tic dl_lng.lén than tru 202.61 15.36 3111
6f | Taitrong gi6 doc WS2
7 | Luc ham xe doc cdu BR 146.25 27.69 | 4049.66
8 Luc va tau CV 8917.62 | 13.82 12352541' 1728535' 13.82 | 246483
9 ap luc ddy néi WA -4267

T6 hop tdi trong tinh t6i mdt cdt ddy bé mong
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TRUONG PAI HOC DAN LAP HAI PHONG

Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 2: Thiét ké ky thudt

. N Nx M N M
To h Y Y X
onep (KN) (KN) (KNm) (KN) (KNm)
TTGHCP I
1.25(1) + 1.25(2) + 1.5(3)
+1.75(4) +1.75(5a) + 1.75(7) 6917835 | 25594 | 7086.91 0.00 11004.86
[0))
1.25(1) + 1.25(2) + 1.5(3)
+1.75(4) +1.75(5b) + 1.75(7) 68782.58 | 25594 | 7086.91 0.00 14764.60
(I
TTGHSD
D+ (2) + B)+1 (4) + (52)
+0.3(6a) +0.3(6b) +0.3(6¢)
+0.3(6d) + 0.3(6¢) +0.3(66) 48467.66 | 163.13 | 4459.73 0.00 15931.99
+(D+O) @
(D + Q) + 3)+1 (4) + (5b)
+0.3(6a) + 0.3(6b) +0.3(6c)
T 0.3(6d) + 0.3(6¢) +0.3(60) 48241.51 | 163.13 | 4459.73 0.00 18080.41
+(D+(9) (ID
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

IV.4 Kiém toan tiét dién tru nguy hiém véi cac to hop tii trong

IV.4.1 Vat liéu st dung:

H8Betong 300#, f*c = 30 Mpa. 3

BGidi han chay ctia cot thép, fy = 400 Mpa.
BPuodng kinh thanh c6t thép D = 25 mm.
BChiéu day 16p bétong bao vé : 100mm

IV.4.2 2.Chon mat cit tinh toan
Mt cit tinh todn 12 vi trf nguy hiém nhat trong qu4 trinh 1am viéc

BChon mat cit ddy than tru dé kiém todn tru .«

OChon mat cit ddy méng dé xdc dinh ndi luc 1én dau coc

IV.4.3 3.Kiém tra tiét dién

1V.4.3.1 Kiém tra dé mdnh ciia tru:
Mot cot manh thudong bi uén ngang dudi tic dung cla tai trong. Diéu nay lam ting

Momen trong cot 1én va do d6 lam yéu cot. Theo Diéu 5.7.4.3 TCVN-272-01 Dai véi

céu kién khong c6 gidng lién két, hiéu tng do manh c¢6 thé bo qua khi ty s6 do manh

KL, <22
trong do :
K =  heés6dodaihiu hieu
l, = chiéu dai khong c6 thanh gidng (m)

r

ban kinh quén tinh (m)

Mit cét ngang tru T2 nhu sau:
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
A =25.068 m®
I,=18.8 m*

I, = 145.859 m*

r, = /Lx: / 188 _ 866 m
A \25.068

o [l _ f#5859 _,,.,
A\ 25.068

BTheo phuong x, coi tru 12 mot thanh c¢6 mot ddu ngam va mot dau tu do theo phuong x.  «—

=> K=1
L,: Chiéudaitudoctatru:L,=18m
KL, _ 1x18
r 2412

y

=7.46<22

Vay dam bao khong phai xét dé€n hiéu tng do manh theo phuong x.

HTheo phuong y ta ciing coi tru nhu mot thanh ¢é mot ddu ngam va mot dau tu do. “—
KL _L48 _078<22
r, 0.866

Vay dam bao khong phai xét dén hiéu ting do manh theo phuong y.

1V.4.3.2 Gid thiét cot thép tru.
¢ Chon va bd'tri cot thép theo diéu kién cdu tao nhu sau:

Chon b6 tri c6t thép theo ca hai phuong ta chon duong kinh cot thép 1a ¢ 28.
Trong ‘Thiét k& két cau be tong cot thép theo tiéu chuan ACID trang 517 cho ring ving
hiéu qué nhat ctia A, 1a tir 1-2%, trong d6 A, 1a ti 1& c6t thép trong tiét dién cot. Nhung vi
tru cdu chiu tai trong va mo6 men udn 16n, do d6 ta gia thiét lugng cot thép trong tru 14y A,
=0.015
Nhu vay dién tich c6t thép trong tru 12 :

A, = pA, =0.015x 25068000 = 376020 mm>

Bo tri c6t thép theo ca hai phuong ta chon dudng kinh c6t thép 1a ¢32
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
S6 luong thanh c6t thép bo tri : n= A, 876020 _ 467.54thanh
, 3.14 , 314
32 XT 32 XT

Vay bo trf 468 thanh c6t thép D32

Chon khoang cdch tir trong tam c6t thép t6i mép ngoai Tiét dién 1a 10cm,
C6t dai chon ¢ 16 khoang cach gitta cac thanh c6t dai 12 200 mm

1V.4.3.3 Xdc dinh i s6 kic giita cdc tdm ciia l6p thanh cét thép ngoai bién lén chiéu
day toan bo cot

a. Quy doi tiét dién tinh todn.

Tiét dién tru dugc vét canh theo mot ban kinh bing mot nira chiéu rong than try, khi tinh
todn ta quy ddi tiét dién vé hinh chit nhat (chiéu rong bang chiéu rong tru, chiéu dai lay
gid tri sao cho dién tich mat cat quy déi bang dién tich thuc) dé gin v6i mo hinh tinh todn
theo 1y thuyét

Kich thudc tiét dién quy déi xem hinh vé :

8356
'Y
|
I
|
|
CX(R®SQ Lo %0 X
|
|
|
LY
L 600 |
|

b.Tinh todn ti s6 khodng cdach tam I6p thanh cot thép dén bién ngoai:
Dién tich c6t thép theo hai canh tiét dién quy déi van nhu cil.

Chon 16p béo vé c6t thép 1a 100mm.

Khoang cach tir mép tiét dién dén tim c6t thép 1a : 100mm .

Ty s6 khoang cdch tam 16p thanh c6t thép dén bién ngoai 1a :
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 2: Thiét ké ky thudt
v = 3000-2x100 ~0914
3000
y = 8356 -2x100 ~ 0969
Y 8356

1V.4.3.4 Kiém todn tru theo TTGHSD
D6i véi mit cét dinh bé méng trong trang théi giéi han sit dung ta cin kiém tra diéu

kién tng

sudt va nit trong bé tong tai cdc dinh géc clia tiét dién chit nhat quy déi. Vi ciu kién
trong trudong hgp nay 1a chiu nén uén 2 chiéu dong thoi, cho nén & céc vi tri dinh géc 1a
noi c6 ung suit phap 16n nhat.

Theo diéu 5.9.4 (22TCN 272 — 05) gidi han ting suét cho phép clia bé tong duogc 18y nhu
sau:

+Ddi vé6i tng sudt nén: 0,4 f, = 0,4x30 = 12 Mpa = 12000 KN/m?
+ D4i véi ting suét kéo : khong cho phép d6i véi tru.

Cong thiic kiém tra :

Trong do:

N, M, , M, : 1an lugt 12 Iuc doc, momen theo phuong ngang céu, doc cau tai vi tri
mat cét tinh todn véi t hop tai trong theo TTGH sir dung.

A, 1, , I, 1an luot 1a dién tich, momen quén tinh theo phuong x, moémen quén tinh
theo phuong y cua tiét dién.
Két qua tinh todn thé hién trong bang du6i.

Bdng kiém tra ving sudt trong bé tong

x [y | a | I, N M, M, f 0.4f, | Ket

STT
m | m m? m* m* KN KNm KNm KN/m? | KN/m? | Luan

L 14178 | 1.5 25.07 | 18.8 | 145.859 | 41,336.54 | 14,849.05 | 4,051.9 | 2,949.8 | 12,000 | Dat

2 14178 |1.5]25.07 | 18.8 | 145.859 | 41,110.39 | 15,979.80 | 4,051.9 | 3,031.0 | 12,000 | Pat

1V.4.3.5 Kiém todn tru theo TTGHCD
c.Kiém todn khd nding chiu nén thudn tuy

Cong thiic kiém tra:
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

P, <oP,
P, = 0.8[0.85f (A,-A,) + ,A,]
Trong dé :
- P, : Stic khang luc doc truc tinh todn c6 hoac khong c6 uén (N)
- P, : Stc khang luc doc truc danh dinh c6 hodc khong c6 uon (N)
- f) : Cuong do qui dinh ctia bé tong & tudi 28 ngay, £, = 30 Mpa=30000 KN/m>
- A, : Dién tich nguyén ctia mat cat (mm®), A,=25.068 m’
- A, : Dién tich c6t thép trong tru A, = 0.376m>
- ¢ :He so sic khdng qui dinh & diéu 5.5.4.2; ¢ =0.75
- f, :Gi6i han chay cha cot thép, f, = 400 Mpa=400000 KN/m*

= P, =0.8[O.85><30000 25.068-0.376 +400000><0.376] =624036.8 KN

Két qua kiém todn nhu sau:

Cic TTGHCD 1 oP, Kiém
truong hop (KN) (KN) tra

() 69178.35 | 468027.6 | Dat

(1) 68782.58 | 468027.6 | bDat

d.Kiém todn siic khdng nén ctia tru theo uén 2 chiéu
Taco: 0.1fc Ag = 0.1x30x25.068x1000 = 75204 KN
gi4 tri nay 16n hon tat ca cdc gi4 tri luc nén doc truc Nz & trong céc t6 hop & TTGHCD, vi

thé cong thitc kiém toén 1a :

My My 16 (5.7.4.5-3)
M, M,
G day :
- My, :Mo men tinh todn tdc dung theo truc X (N.mm)
- M, :M6 men tinh todn tic dung theo truc Y (N.mm)

- M,, :Stc khdng tinh todn don truc cua tiét dién theo phuong X da tinh todn &

trén(N.mm)
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

- M,, :Siic khdng tinh todn don truc cua tiét dién theo phuong Y da tinh todn & trén
(N.mm)

* Xdc dinh Mrx, Mry: siic khdng tinh todn theo truc x,y (Nmm)
a
er=(p.As.fy.(ds—§)

Tuong tu véi Mry

Trong doé:

¢ =0.9 v6i cu kién chiu uén.

ds: khoang céach tir trong tam c6t thép t6i mép ngoai cling chiu nén (trir di 16p bétong
bao vé va duong kinh thanh thép).

fy: gi6i han chay cla thép.

As: b6 tri so bo réi tinh dién tich thép can dung theo ca hai phuong.

A f, 0.376 x 400

¢ = - =0.83
0,85.4.f.b, 0,85x0,85x30x8.356

e Af, _ 0376x400 _
> 085p4.fcb, 0,85x0,85x30x3

a =¢,.f, =0.83x0.85=0.706
a,=C,./4, = 2.3x0.85=1.966

— M., =0.9%0.376x400x10° (3—0.1—0'—276j ~336369.6 KN.m

=>M, = 0.9x0.376x4oox103(9—0.1—@] =1071645 KN.m

B, =085

b : bé rong miit cét (theo mdi phuong 1a khac nhau).

GVHD:TH.S.PHAM VAN THAI 204
SV :NGUYEN THAI HOC




TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Kiém tra stic khang nén clia tru theo uén 2 chiéu

Cac trubﬂg Mx My er Mry M ux M uy Két
74_7

hop KNm KNm | KNm KNm | M, M, | Luan

(D) 11004.86 | 7086.91 | 336370 | 1071645 0.04 Dat

(1) 14764.60 | 7086.91 | 336370 | 1071645 0.05 Dat

IV.5 Kiém toan coc

Theo quy trinh 22TCN 272-03, viéc kiém todn stic chiu tai clia coc quy dinh trong diéu
10.5 theo trang thdi gidi han sit dung va trang thai gidi han cudng do. Trong pham vi do
an, chi thuc hién kiém todn stic chiu tai clia coc theo kha ning két ciu va dat nén.

V6i noi luc dau coc xdc dinh dugc, ta s& tién hanh kiém tra kha ning chiu tdi ctia coc theo
vat liéu lam coc va kha nang chiu tai cta 16p dd géc dau miii coc.

IV.5.1 Xac dinh loai méng coc.

Kiém tra diéu kién : h > 0.7h,;,

Trong dé :

h 1a do chon sau cta dai coc,h=4.5m.

H
1llmin = tg(450 - (P/z) Zi
b

Trong dé :
- @, y1a géc ndi ma sat va trong luong don vi thé tich clia 16p dat tir ddy dai trd Ién.
- z H 1a téng tai trong nim ngang.
- blabé rong ddy dai theo phuong thing géc véi tai trong ndm ngang.

e.Theo phuong truc y:

H,.=912T
b=8m
912
h,,, = tg(45° - 30°2),|—— =4.
min = t2(45° = 30°/2) 168 6m

>0.7h,,,=0.7x4.6=3.21m <h = 4.5 m.
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

f.Theo phuong truc x:

H,, =1928 T
b=8m
1928
h. = 40— 02 =J. .

->0.7h,,;, = 0.7x5.69=3.98 m <h =4.5 m.
Két luan: theo ca hai phuong méng déu c6 thé duge tinh todn nhu d6i v6i méng coc dai

thap.
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

IV.5.2 Kiém to4n sitc khang dé ctia coc

Tinh toan siic khang do cua coc
+ +Theo vat liéu lam coc:

— Chon coc khoan nhdéi bang BTCT duodng kinh D = 1m, khoan xuyén qua céc 16p

cét tho san c6 géc ma sat @ =30°,16p sét cit nau c6 gbc ma st @; = va 16p cudi séi, cit

c6 goc ma sat @; =

+ Bé tong coc mac #300.

+ Cot thép chiu luc 18¢25 c6 cuong do 400MPa. Dai tron ¢15 a200.

a.Tinh todn siic khdng theo vdt liéu lam coc.

» Siic chiu tdi cuia coc theo vdt liéu :

=P, =@(m.my.R, . F,+R,.F)

Trong d6 :

¢:hésduondocp=1

m;: hé s6 diéu kién lam viéc, do coc dugc nhdi bétong theo phuong ding
nén m, = 0,85

m, : hé s6 diéu kién 1am viéc ké dén bién phdp thi cong m, = 0,7

F, : Dién tich tiét dién coc F,, = 7R = 1*0.5% = 0.785 m?

R, : Cudng do chiu nén clia bétong coc

R, : Cudng do cta thép chiu luc

F, : Dién tich cot thép chiu luc

= R; =0,85x0,7x[0,130x 7x50° +2,4x88,36 | = 733.68(T)

b.Tinh todn siic khdng cua coc theo ddt nén

S6 liéu dia chat:

Lép 1:Cat hat nhd

Lép 2: Sét cat nau

Lép 3: Cét cudi soi

Lép 4: bBa voi xam

» Theo ddt nén

Theo diéu 10.7.3.2 siic khing dd ctia coc dugc tinh theo cong thiic sau:
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

QR=(an=(pqup

V6i Qy=q,Ay;
Trong do:
Q, :Sttc khang d& miii coc

qp : Sttc khdng don vi miii coc (Mpa)
¢q  : Heé so siic khang ¢ ,=0.5 (10.5.5.3)

A,  :Dién tich miii coc (mm?)
Xdc dinh sic khdang miii coc :
9,739, K, d (10.7.3.5)
Trong do6 :
Ky,  :khd nang chiu tai khong thit nguyén.
d : hé s6 chiéu sau khong thit nguyén.
(3+3)
K,=——D (10.7.3.5-2)

sp t
10 [1+300 4
sd

d=1404.Ps <34
DS

. : Cudng do chiu nén doc truc trung binh cta 16i da (Mpa), q, = 26 Mpa

Ky,  :He so kha nang chiu tdi khong thit nguyén

Sa : Khoang cach céc duong nit (mm).Lay S, = 400mm.
ty : Chiéu rong cdc duong niit (mm). Lay t;=6mm.

D : Chiéu rong coc (mm); D=1000mm.

H; : Chiéu sau chon coc trong ho dd(mm). Hg = 2000mm.
D, : Duong kinh hé da (mm). Dg = 1200mm.

=>d=1+ 0.4i =1.67
1.2

3+ 29,

=>Kg = =— 10000 _g145

10 /1+ 300 &
400

Vay g, = 3 x26 x0,145x1,67=18.885Mpa = 1888.5T/m’

Stic chiu tai tinh todn cua coc (tinh theo cong thic 10.7.3.2-1) 1a :
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

Qr = 9.Q, = 9qp.A, = 0.5x 1888.5 x0.5°n =741.6 T

Trong doé:
Qr : Sttc khang tinh todn clia cic coc.
0} : Hé s6 stic khang d6i véi stc khang miii coc duge quy dinh trong
bang 10.5.5-3
A, : Dién tich mat cét ngang clia miii coc

c.Tinh todn noi lyc tdc dung lén cdc coc trong mong:
Doi v6i méng coc dai thap thi tai trong ndm ngang coi nhu dat nén chiu, noi luc tai mat
cét ddy méng
Cong thitc kiém tra:
Pu <P

Trong do:

- P : Tai trong tdc dong 1én dau coc

- P, : Stc khdng cua coc da dugc tinh toan & phan trén

Tai trong tdc dong 1én du coc dugc tinh theo cong thic

M, .x
P M Y My K

Pn'ﬂ)( n n
n
AR
1 1
Trong do6 :
-P : téng lyc diing tai ddy dai .
- n :s6coc,n=12

- X;, y; - toado cla coc so v6i hé truc quan tinh chinh trung tam
- M, , M, : t6ng momen cla tii trong ngodi so vdi truc di qua trong tam cla tiét dién

coc tai ddy dai theo 2 phuong x, y.
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 2: Thiét ké ky thudt

1100

w2 G W

5 @L@AQ

[e]
2
(=
=
g (9 w 1
[100 300
Kiém todn coc véi P,=7330KN
IV.5.3 Kiém toan coc (TTGHCD1)
N,=69234.74KN
My=14764.6KNm
M, =7087 KNm
Coc Xi (m) Yi (m) | X% (m? | Y% (m? | Ni (KN) | Kiém tra
1 -4.5 3.0 20.3 9.0 6148.5 bat
2 -1.5 3.0 2.3 9.0 6306.0 bat
3 1.5 3.0 2.3 9.0 6463.5 bat
4 4.5 3.0 20.3 9.0 6621.0 bat
5 -4.5 0.0 20.3 0.0 5533.3 bat
6 -1.5 0.0 2.3 0.0 5690.8 bat
7 1.5 0.0 2.3 0.0 5848.3 bat
8 4.5 0.0 20.3 0.0 6005.8 bat
9 -4.5 -3.0 20.3 9.0 4918.1 bat
10 -1.5 -3.0 2.3 9.0 5075.6 bat
11 1.5 -3.0 2.3 9.0 5233.1 bat
12 4.5 -3.0 20.3 9.0 5390.6 Dat
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 3: Thiét ké'thi con

CHUONG V:-THIET KE THI CONG

I. YEU CAU THIET KE
Trong d6 4n nay em thiét k& phuc vu thi cong tru T2 cho dén méng.
C4c s0 liéu tinh todn nhu sau:

- Cao d¢ dinh tru: +15.07 m
- Cao do day tru: 332 m
- Cao do day dai: -5.82 m
- Cao do muc nudc thi cong: +8 m
- Cao do¢ day song: 06 m
- Chiéu rong bé moéng : 8 m
- Chiéu dai bé méng : 11 m

S6 liéu dia chat:
- Lép 1: Cat tho san
- Lop 2: Sét cat nau
- Lép 3: Cat cudi soi
Lép 4: B4 voi xdm
IL. TRINH TU THI CONG:

II.1 Thi cong tru

Budc 1 : Dinh vi coc khoan nhdi:
— X4c dinh chinh xéc vi tri tim coc, tim dai
— Xay dung hé thong coc dinh vi, xdc dinh chinh xéc vi tri tim coc, tim tru thap
— Dung gid khoan Leffer ha 6ng vach thi cong coc khoan nhoi

Budc 2 : Thi cong coc khoan nhoéi

— Lép dat he thong cung cap dung dich Bentonite, hé thong bom thai vita min khi
khoan coc

— Dung mdy khoan tién hanh khoan coc dén do sau thiét ké.
— Haléng cot thép, d6 bé tong coc
Budc 3 : Thi cong vong vy coc van
— Léap dung coc van thép loai Lassen béng gia khoan
— Lép dung vanh dai trong va ngoai
— Dong coc dén do sau thiét k&
— Lap dat mdy bom x6i hiit trén hé néi, x6i hit dat trong hé méng dén do sau thiét
k&
Budc 4 : Thi cong bé moéng
— D4 be tong bit ddy va tién hanh bom hiit nuéc hé méng.
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 3: Thiét ké'thi con

— Dap ddu coc khoan nh6i, uén cét thép dau coc, vé sinh h6 méng.

— Lép dung véan khuon, c6t thép, dé beé tong bé méng
Budc 5 : Thi cong than tru:

— Ché tao, ldp dung da gido vdn khuon than tru 1én trén bé tru

— Lép dat cot thép than tru, d6 bé tong than tru timg dot mot.
Budc 6 : Hoan thién

— Théo do toan bo h¢ da gido phu trg

— Hoan thién tru.

— Thu don cong trudng, giai phong long song

I1.2 Thi cong két cau nhip
Buéc 1 : Thi cong khaéi KO trén dinh cic tru
— Tap két vat tu phuc vu thi cong
— Lép dung hé da gido md rong tru
— Du tng luc céc b6 cap trén cac khoi KO
— Lap dat van khuon, cot thép, d6 bé tong khéi KO
— (38 dinh cédc khai KO va than tru thong qua céc thanh du ing luc
— Khi bé tong dat cudong do, thdo d& da gido md rong tru
Budc 2 : Dic hing can bing
— Lép dung céc cap xe dic can bang lén cdc khoi KO
— Dé be tong cdc dot diic trén nguyén tic d6i xiing can bing qua cic tru
— Khi bé tong du cudng do theo quy dinh, tién hanh cang kéo cd6t thép
— Thi cong dét duc trén da gido
Budc 3 : Hop long nhip bién
— Di chuyén xe diic vao vi tri dot hop long, dinh vi xe diic
— Can chinh cdc dau dam trén mit bang va trén tric doc
— Dung cdc thanh chéng tam, cang cdc thanh DUL tam thoi
— Khi bé tong du cudng do, tién hanh cang kéo cot thép
— Bom vita 6ng ghen
Budc 4: Hop long nhip chinh
— Trinh ty nhu trén
Budc 5 : Thi cong nhip don gian(thi cong ddm bang xe lao chuyén dung)
— Dua xe vao vi tri, 2 chan trén bo va 1 chan trén tru.
—  Van chuyén dam ra vi tri.

— Moéc dam vao xe trugt,van chuyén doc ra nhip,sang ngang va ha dim xu6ng ding
i tri.
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 3: Thiét ké'thi con

I1.3 Cong tac hoan thién
— D36 be tong ban mat cAu phan nhip T...
— Thi cong lan can, gd chén.
— Rai 16p phlt mit ciu
— Lép he thong chiéu sdng,hé thong bién bdo.
— Thu don cong trudng,va dua vao st dung.

III. THI CONG MONG.
Mong coc khoan nhéi dudng kinh coc 1m, tya trén nén dd vol xdm. Toan ciu c¢6 2 mo
M1, M2) va4 tru (T1, T2, T3, T4).

Cdc thong sé'méng coc

M1 T1 T2
S6 lugng coc trong méng ( coc) 6 9 12
Puong kinh than coc(m) 1 1 1
Chiéu cao bé coc (m) 2 2.5 2.5
Cao do dinh bé coc(m) 10.76 | -2.98 | -3.32
Cao do day bé coc(m) 8.76 -548 | -5.82
Cao d6 miii coc du ki€m (m) -11.5 | -18.2 | -25.61
Chiéu dai coc du kién (m) 21.26 | 13.7 20.8
Cu li coc theo phuong doc cau (m) 3 3 3
Cu li coc theo phuong ngang cau (m) | 5.75 3 3

II1.1 Cong tac chudn bi

— Can chudn bi ddy dt vat tu, trang thiét bi phuc vu thi cong. Qua trinh thi cong
moéng lién quan nhiéu dén diéu kién dia chét, thuy vén, thi cong phiic tap va ham chda
nhiéu rdi ro. Vi thé ddi hoi cong tac chudn bi k¥ ludng va nhiéu gidi phap tng phé kip
thoi va céc tinh huéng c6 thé xay ra. Cong tdc chudn bi cho thi cong bao gom mot s6 noi
dung chinh sau:

— Kiém tra vi tri 16 khoan, cic méc cao do. Néu cin thiét c6 thé dat lai cic moc cao
do & vi tri mé6i khong bi anh hudng boi qua trinh thi cong coc.

— Chudn bi 6ng vach, c6t thép 16ng coc nhu thiét k&. Chudn bi 6ng d6 bé tong dudi
nude.

— Thiét k&€ cdp phoi bé tong, thi nghiém cép phoi bé tong theo thiét k€, diéu chinh
cép phdi cho phil hop véi cudng do va diéu kién dé bé tong dudi nude.

— Du kién kha nang va phuong phép cung cép bé tong tuoi lién tuc cho thi cong dé
bé tong dudi nudc.

Chuén bi cdc 16 chira sén tao diéu kién thuan lgi cho viéc kiém tra chét lugng coc khoan
sau nay
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TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 3: Thiét ké'thi con

I11.1.1 Cong tac khoan tao 16
II1.1.1.1 Xé4c dinh vi tri 16 khoan
Dinh vi coc trén mat biang cin dwa vio cdc moc dudng chuén toa do dugc xac dinh
tai hién truong.
Sai s6 cho phép clia 16 coc khong dugce vugt qué cdc gid tri sau:
Sai s6 duong kinh coc: 5%
Sai s6 d¢ thing ding : 1%
Sai s6 vé vi tri coc: 10cm
Sai s6 vé do sau ctia 16 khoan : £10cm
I1.1.1.2 Yéu cdu vé gia cong ché'tao ldp dung ong vdch

6ng véch phai dugc ché tao nhu thiét ké. BE day 6ng véach sai s6 khong qud 0.5mm
so v6i thiét k&. ong védch phdi ddm bao kin nudc ,du d¢ cing. Trude khi ha 6ng vdch cén
phai kiém tra nghiém thu ché tao 6ng véch.

Khi lip dung 6ng véich cin phai c6 gid dinh huéng hoic mdy kinh vi dé dam bdo
ding vi tri va do nghiéng léch.

ong vach c6 thé dugc ha bing phuong phdp déng, ép rung hay két hop véi dao dat
trong long ong.
11.1.1.3 Khoan tao 16

Mady khoan cin dugc ké chic chin ddm bdo khong bi nghiéng hay di chuyén trong
qua trinh khoan.

Cho mdy khoan quay thu khong tai néu médy khoan bi xé dich hay lin phai tim
nguyén nhan xt i kip thoi.

Néu cao do nudc song thay déi cdn phai c6 bién phdp 6n dinh chiéu cao cot nudc
trong 16 khoan.

Khi kéo giu lén khoi 16 phai kéo tir tit can bing dn dinh khong dugc va vao 6ng
vach.

Phai khong ché téc do khoan thich hop vdéi dia tang, trong dit sét khoan vdi toc do
trung binh, trong dat cat séi khoan véi toc do cham.

Khi chan 6ng vach cham mit d4 ding gdu lay hét dat trong 16 khoan, néu gap da
md coi hay mat da khong bang phing phai dé dat sét kep da nhd dam cho bing phang
hoic cho d6 mot 16p bé tong dudi nude cot lieu biang da dim dé tao mat phing cho bia
dap hoat dong. Lﬁﬁ: dau kéo bia v6i chiéu cao nhd dé hinh thanh 16 én dinh, tron thinh
ding, sau d6 c6 thé khoan binh thuong.

Néu str dung dung dich sét giit thanh phai phtt hgp véi cdc qui dinh sau :

Do nhét clia dung dich sét phai phi hop vé6i diéu kién dia chat cong trinh va
phuong phap sir dung dung dich.Bé mat dung dich sét trong 16 coc phéi cao hon muyc nude
ngdm 1,0m tr& Ién. Khi ¢c6 muc nuéc ngdm thay déi thi mat dung dich sét phai cao hon
muc nuéc ngdm cao nhat 1a 1,5m.

Trong khi d6 bé tong , khéi luong riéng clia dung dich sét trong khoang 50 cm ké
tir ddy 16 <1,25T/m?, ham luong cit <=6%, d6 nhét <=28 gidy. Can phai dam bao chat
lugng dung dich sét theo do sau cta timg 16p dat d4, ddm bao su dn dinh thanh 16 cho dén
khi két thiic viéc dd bé tong.
11.1.1.4 Rita 16 khoan
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Khoa Xay Dung Phdn 3: Thiét ké'thi con

Khi da khoan dén do sau thiét k& tién hanh rira 16 khoan, c6 thé ding mdy bom
chuyén dung hit min khoan tir ddy 16 khoan Ién . Ciing c6 thé dung may nén khi dé dua
mun khoan 1én cho dén khi bom ra nuéc trong va sach. Chon loai may bom, quy cach dau
x6i phu thudc vao chiéu sau va vat liéu can xa6i hit.

Nghiém c&m viéc dung phuong phdp khoan sau thém thay cho cong tdc riia 16
khoan.

I11.1.1.5 Céng tdc dé bé tong coc

D46 beé tong coc theo phuong phép 6ng riit thing ding.

Mot s6 yéu ciu clia cong téc dé bé tong coc:

+ Beé tong phai duoc tron bang mdy. Khi chuyén dén cong trudng phai dugc kiém
tra do sut va do dong nhat. Néu ding mdy bom bé tong thi bom truc ti€p bé tong vao phéu
clia 6ng dan.

+ Dau dudi clia 6ng dan bé tong cach day 16 khoan khodng 20-30 cm.
ong dan bé tong phai dam bao kin khit.

+ Do ngap sau cta 6ng dan trong bé tong khong dugc nho hon 1,2m va khong duge
16n hon 6m.

+ Phai d6 bé tong lién tuc, riit ngin thoi gian thdo 6ng din, 6ng vach dé giam thai
gian dd bé tong.

+ Khi 6ng din chita ddy bé tong phai dé tir tir tranh tao thanh céc tii khi trong 6ng
dan.

+ Thoi gian ninh két ban diu cliia bétong khong dugc sém hon toan bo thoi gian dic
coc khoan nhéi. Néu coc dai , khoi luong bé tong 16n c6 thé cho thém chat phu gia cham
ninh két.

+ Duong kinh 16n nhat clia d4 diing dé dé bé tong khong dugc 16n hon khe hé gitta
hai thanh c6t thép chli gdn nhau cta 16ng thép coc.

I1.1.1.6 Kiém tra chdt luong coc khoan nhoi

Kiém tra bé tong phai dugc thuc hién trong suét qud trinh clia day chuyén dé be
tong dudi nudc.

C4c mau beé tong phéi dugc 1ay tir phéu chita 6ng din dé kiém tra do linh dong, do
nhét va diic miu kiém tra cuong do.

+ Trong qua trinh d6 bé tong cin kiém tra va ghi nhat ky thi cong céc s6 liéu sau :
+ T6c do dé beé tong.

+ Do cdm sau ctia 6ng dan vao vita bé tong.

+ Miic vita bé tong dang lén trong ho khoan.

IIL.2 Thi cong vong vay coc van thép
Trinh tu thi cong coc van thép:
+ Dobng coc dinh vi.
+ Lién két thanh nep véi coc dinh vi thanh khung vay.
+ X6 coc véan tlr cic goc vé giita.
+ Tién hanh déng coc van dén do chon sau theo thiét ké.
Thudng xuyén kiém tra dé c6 bién phap xit i kip thoi khi coc van bi nghiéng léch.
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IIL1.2.1 Cong tac dao dat bang x6i hit

Ciéc 16p dat phia trén mat déu la dang cét, sét 4 céat nén thich hgp ding phuong
phép x6i hiit dé dao dat noi ngap nudc.

Tién hanh dao dat bing mdy x6i hit. Mdy x6i hit dat trén hé phao chd néi. Khi x6i
dén d¢ sau cdch cao do thi€t k& 20-30cm thi dimg lai, sau khi bom hit nude tién hanh dao
thit cong dén cao do ddy méng dé tranh pha v két cau phia dudi. Sau d6 san phéng, ddm
chat dd be tong bit ddy.

I11.2.2 D6 beé tong bit day
II1.2.2.1 Trinh ty thi cong:
Chuén bi ( vat liu, thiét bi...).
Bom bétong vao thung chita.
Cit nit ham.
Nhac 6ng dé 1én phia trén.
Khi niit him xuéng t6i ddy, nhic ng dé 1én dé nit ham bi ddy ra va ndi lén. Beé tong
pht kin ddy. D46 lién tuc.
Kéo 6ng lén theo phuong thing diing, chi dugc di chuyén theo chiéu ding.
Dén khi bé tong dat 50% cudng do thi bom hit nude va thi cong cdc phan khéc.
I11.2.2.2 Nguyén tdc va yéu cdu khi do bé tong:
Nguyén tic va yéu cau khi dé bé tong bit day.
Bétong tuoi trong phéu tut xudng lién tuc, khong dit doan trong hd méng ngap nudc
dudi tic dung cua ap luc do trong lugng ban than.
ong chi di chuyén theo chiéu thang diing, miéng 6ng dd luon ngap trong bé tong toi
thiéu 0.8m.
Bin kinh tdc dung clia 6ng d6 R=3.5m.
Pam bao theo phuong ngang khong sinh ra vita bé tong qud thira va toan bo dién tich
ddy hé méng dugc phu kin bétong theo yéu ciu.
Nt hdm: khit vao 6ng d6, dé xuong va phai néi.
Bétong: + C6 méc thudng cao hon thiét k€ mot cap.
+ C6 do sut cao: 16 - 20cm.
+ C6t lieu thudng bang soi cudi.
P4 lién tuc, cang nhanh cang tot.
Trong qu4 trinh d6 phai do dac ki.
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TRUONG PAI HOC DAN LAP HAI PHONG
Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 3: Thiét ké thi con

111.2.2 3 Tinh todn chiéu day Iop bé tong bit day
a) Cdc sd'liéu tinh todn:
Xac dinh kich thudc ddy h mong.
1100

l

w2 G

& & @

800

§
e o @ @
100 300
Taco: L=114+2=13m

B=8+2=10m
Goi hy, 1a chiéu day 16p bé tong bit ddy
t 1 chiéu sau chon coc van (t>2m )

Xdc dinh kich thudc vong vay coc vén ta 18y rong vé moi phia clia bé coc 1a 1 m. Coc

van su dung 12 coc vén thép .
- Cao do dinh tru:
- Cao do day tru:
- Cao do day dai:
- Cao do muc nudc thi cong:
- Cao do day song:
- Chiéu rong bé méng :
- Chiéu dai bé méng
- Chiéu rong moéng
- Chiéu dai méng

+15.07 m
-332 m
-582 m

+8 m
06 m
8 m
11 m
10 m
13 m
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b) Tinh todn chiéu day Ip bé tong bit day
a.b.1 Diéu kién tinh todn
MNTC

XTI T x5

M6
\@%{
L he |

ap luc ddy ndi clia nuéc phai nhd hon ma sét giita bé tong va coc + trong luong chia 16p bé
tong bit day.

€y, b, +u bohy vk, | by Iz (H+h)Q
7,-H.Q

=Py =x= €Qy, +u,. l1 :+ Ku,. lz :m -Qy, =i
Trong dé :
H : Chiéu cao tinh tir mat nudc thi cong dén ddy bé méng.
H=13.82 m.

h, : Chiéu day 16p bé tong bit day.
m=0,9 hé s6 diéu kién 1am viéc.
n = 0,9 hé s vuot tai.
¥y - Trong luong riéng clia bé tong bit ddy v, = 2,4T/m?2.
¥, : Trong luong riéng ctia nudc y, =1 T/m2.
u,: Chu vi coc =3,14x1 =3.14m
T, : Luc ma sdt gifra bé tong bit ddy va coc .
T, = 6.895T/m>
k: S6 coc trong méng k =12 (coc)
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Q : Dién tich h6 méng. ( M& rong thém 1m ra hai bén thanh dé thuan lgi cho thi
cong).
Q=10 x 13= 130 m?.
7, : Luc ma sat gilta coc van v6i 16p bé tong
1, = 3T/m?.
u;: Chu vi tuong coc van =(13+10) x 2 =46 m
_ 1x13.82x130
- (0,9%130%2,4+46x3+12x3.14x6.895)x0,9-130x1
Vay ta chon h,=3.75 m
b.6.2 Kiém tra cuong do Idp bé tong bit ddy:
Xic dinh hy theo diéu kién 16p bé tong chiu uén.
Ta cét ra 1 ddi c6 bé rong 1a 1m theo chiéu ngang clia h6 méng dé kiém tra.
Lép beé tong bit ddy duoc xem nhu 1 ddm don gian ké trén 2 mép cua tudng vay coc van.
- Nhip dim I=3 m
Stt dung beé tong méc 200 cé R, = 65 T/m>.
Tai trong tdc dung vao dam l1a q (t/m)
4=y~ qor = Vo-(Hthy) =i vy
q=1.(13.82 + hy) - 2,4.h, =13.82-1,4.h,
+ M6 men 16n nhat tai tiét dién gitta nhip 1a :

_ql?  (13.82-1,4.h)3F
R
+ Momen chéng uén :

W= bh? _ 1.h? _ h?

6 6 6

+ Kiém tra ting suat :

O = M _ 6.(15.55—21.575hb) <65 T/m?

W h
Ta ¢6 phuong trinh bac hai:
65.h2 +9.45h, —93.27 =0

Giairatacé: hy=1.13 m
Vay chon chiéu day 16p bé tong bit ddy h, = 3.75 m 1am s6 liéu tinh todn.

=3.737m>1m

=h, =X

M =15.55-1.575h,
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111.2.2.4 Tinh todn coc vdn thép:
a) Tinh do choén sdu cua coc van thép

Sodo :
MNTC = +4
h;=8.6
13.82
h,=B.97
ip -5.82
(@
O -9.57 3.75
hy Ea N
Eb t

D y—

Khi dao dat theo phuong phdp x6i hit nén muc nudc trong va ngoai vong vay coc van la
nhu nhau, do d6 ap luc nudc hai bén bang nhau.

Céc thong s6 cua dat:
-Trong lugng riéng cuia dat: gd = 1.9 T/m3
-9 G6c ma sat: ¢ =30°

-ap luc chti dong cua dat:

Ea= 0.5y,,h% 4, —=0.5x0.9x(8.97+t)*x1/3=0.15x(8.97+t)
- 74n - Dung trong ddy ndi cua dat.

Van= Ya-Yn=1.9-1=0.9T/m3

- A,: Hé s0 ap luc cht dong.

A, =19% (45— 12)=1/3

GVHD:TH.S.PHAM VAN THAI 219
SV :NGUYEN THAI HOC
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-ap luc bi dong cta dat:

Eb=0.5 7,1 ,=0.5x0.9x3x ’=1.35 {?
Jy=tg°(45+ ¢ 12) =3

A, :Hé s6 ap luc dp luc bi dong.

-Lay mo men can bing tai diém A ta dugc:

$M, = Ea[% (t+h2)+h3 ] - Eb(% t+ h2+h3) =0

= 0.15(8.97+t)2x[§ (t48.97)+8.6]- 1.35 tzx(g 1+8.9748.6) =0

Rut gon ta dugc phuong trinh bac 3 cta t c6 dang:
0.8t°+19.373t>-47.32t-176= 0

Giai phuong trinh ta dugc: t =4.03m. Chon t=4.5 m
Vay chiéu dai coc véan 1a :L =4.543.75+13.82+0.5 =22.57 m=> chon L=22.6 m

b) tinh todn cuong doé coc vdan :

Thoi diém tinh 12 sau khi da d6 bé tong bit ddy va hit hét nuéc trong hé méng. Liic nay
ta tinh coc véan coi nhu 1 ddm don gian ké trén 2 g6i O, A, tai trong tic dung nhu hinh v&,
tinh cho 1m chiéu rong (vi trf ciia diém O ndm cdch mdt trén 16p bé tong bit day 0,5m vé
phia duoi)

Q=116 L e e
| 572 |,

q=14.32
VYV VYVYVVYVYVYVYVYVYVYVVYVYYVYVVYVYVVVV VYV VYV vy
500 500 432

Ta c6:
—Ap luc ngang cianuéc :  q, =7,. 1 = 1x10.32=14.32 (T/m)
-Ap luc dat chi dong : Qa = Venl; 24,=0.9x5.72x1/3=1.716(T/m)

=> M,,,x =20.12 Tm (diing phan mém Midas 7.01)
T diéu kién
W > M'mi

F_

Trong do:
- [o]1a ting suat cho phép clia thép coc vén: [6]=1900 kg/cm*=1900
5
> 20.12x10
1900
Ta chon coc véan hinh mang do SNG sén xuat c6 : W > 1058.9 cm®

=1058.9 cm®
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— Tra bang chon coc vén s6 hiéu 1a : PZ 40

I11.6. Bom hiit nuéc.

Do c6 coc van thép va bé tong bit ddy nén nuéc khong thadm vao hé méng trong qua
trinh thi cong, chi can b6 trf mdy bom dé hiit hét nu6c con lai trong hé méng. Dung hai
may bom loai C203 hiit nuéc tir cac giéng tu tao su kho rdo cho bé mat hé méng.

II1.7. Thi cong dai coc.

Tru6c khi thi cong dai coc can thuc hién mot cong viéc ¢6 tinh bit buoc do6 1a
nghiém thu coc, xem xét cdc nhat ky ché tao coc, nghiém thu vi tri coc, chat luong bé
tong va cot thép cha coc.

Tién hanh dap dau coc.

Don dep vé sinh h6 mong.

Lip dung van khuon va b6 tri cdc ludi cot thép.

Tién hanh d6 bé tong bing 6ng da.

Béo dudng bé tong khi du f* thi thdo d& van khuon

GVHD:TH.S.PHAM VAN THAI 221
SV :NGUYEN THAI HOC




TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP
Khoa Xay Dung Phdn 3: Thiét ké'thi con

IV. THI CONG TRU

Céc kich thuGe co ban cua tru va dai nhu sau:

404 150

8 ., , 404
o 600 OJ
! D
= =

7777)\1'7777
0 50
R e L
N 1100 | 800

50
100 100
300 I 300 ||,)l

100,300 300 300 10Q
T i 1 11

I
S
T

300 ‘

100, 300

IV.1 Yéu cau Khi thi cong

Theo thiét k€ k§ thuat tru thiét k€ 1a tru dac bé tong toan khoi, do dé cong tac chu
yéu clia thi cong tru 1 cong tdc bé tong c6t thép va van khuon.

Dé thuan tién cho viéc l1ip dung van khuon ta du kién sir dung van khuon lip ghép.
Vin khuon dugc ché tao timg khai nho trong nha mdy dugc van chuyén ra vi tri thi cong,
ti€n hanh 1dp dung thanh vdn khuon.

Cong tac bé tong duoc thuc hién bdi mdy tron C284-A cong suit 40 m*/h, sit dung
dam dui bé tong ban kinh tdc dung R = 0.75m.

IV.2 Trinh tu thi cong nhu sau:

Chuyén c4c khai van khuon ra vi trf try,lp dung van khuon theo thiét k€.

D4 be tong vao ong dd, trude khi d6 beé tong phai kiém tra van khuon lai mot 1an nita,
boi ddu 1én thanh van khuon trdnh hién tuong dinh két bé tong vao thanh van khuon sau
nay.

D4 beé tong thanh ting 16p ddy 40cm, dim & vi tri cdch nhau khong qué 1.75R, thoi
gian dam 12 50 giay mot vi trf, khi thdy nuéc ximing ndi 1én 1a dugc.Yéu cdu khi dam
phdi cdm sau vao 16p cii 4 -5cm, d6 dam lién tuc trong thoi gian 16n hon 4h phéi ddm béo
do toan khoi cho bé tong tranh hién tugng phan tang.

Béo dudng bé tong :Sau 12h tir khi d6 bé tong c6 thé tudi nudc, néu troi mat tudi 3-4
lan/ngdy, néu trdi néng co thé tuéi nhiéu hon. Khi thi cong néu gip troi mua thi phai c6
bién phép che chén.
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Khi cuong do dat 55%f’c cho phép thdo d& van khuon. Qua trinh thio d& nguoc véi
quad trinh 1ap dung.

IV.3 tinh van Khuén tru:

IV.3.1 Tinh van khuén dai tru.
a. Kiém tra van khuon
- Kich thuée cuia van khuon
L=1-2m;h=0.5-1.5m; 6=6mm
- Chiing dugc lién két v6i nhau béng cdc bu long:
- Dién tich bé méng: F= 8%11=88 (m?)
- Thé tich can dd la: V= 88%2.5= 220 (m?)
- Chon 2 mdy tron bé tong loai C284-A c6 cong suat d6 80m’ trong 1 gidy (tgene= 4 gid)
- Vay Chiéu cao d6 bé tong tuoi can h= 2.5 m do vay d€ d6 xong V. cin thoi gian
T t= e 2220 5 75y
Vi 80
- Dé nang cao chit lugng ctia bé tong nén st dung Pam c¢6 R= 0.75 m
- Tathdy h>R->
- Ap luc ngang ctia bé tong (khi khong ddm) Py=y x R=2,4%0.75= 1,8 (T/m?)
- Khi ¢6 dam &p luc ngang do xung kich ctia bé tong roi tu do
Pow= (q+7R)*n
- q: luc xung dong do dé beé tong bing 6ng voi voi gay ra g= 0,4 (T/m?)
- n:hés6 vuot tai = 1.3
Vay ap luc tic dung lIén van khuon 1a :

P.= (q+y R)*n= (0,4+1,8)%1.3= 2,86 (T/m?)
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Khoa Xay Dung

- Biéu do 4p luc be tong:
q=0.4(T/m2)

| : =i
Yol
~
(e

2.5m

1,75m

Fal=6.23T/m Fqd= 2.492T/m2

- Dién tich 4p luc:

F, = (H-R).P, + %.(q+ P =(25-0.75)x2.86+

- Dién tich qui déi 4p luc
F, 6.23
Foa = TI =55 2.492 (T/m?)
- Chon véan khuon thép 50x50 cm &6 =6mm
- Tinh todn van khuon theo ban ké 4 canh: a=0.046(phu thudc ti s6 a/b)
M,,.x= Q.P.a = 0.046x2.492x0.5=0.057 T.m = 5700 kg.cm

- Kiém tra theo cudng do:
Dung thép than CT3 c6 [¢]=2100kg/cm?
M _ 5700 _ 1900 (kg/em?) < [o] = 2100 kg/em?

W
* 2 * 2
W= a*o :50 0.6 :3(cm3)
6 6
. P.a’ . 4
- Kiém tra theo do vong: f =« ©= —0.046 0 2492;( 50 =0.0379cm
EJ 2.1x10° x0.9

- Do vong chophép [f]=0.2cm
Vayf<[f] thod man .

0.5, (0.4+2.86) =6.23 (T/m)

b. Tinh todn suon gia cudng: q= pye*1,=2.492*0.5= 1.246 (T/m) = 1246 kg/m

Thanh nep ding va ngang kiém toan cling so do:
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q=1246 kg/m

””@’m 50cm ””%’” 50cm ”’49’”

_ql* _1246x0.5°

o = = =31.15 kg.m
10 10

- Chon tiét dién cua thanh c6 kich thudc: bxh=5x50 mm

W=2.08 (cm®)

J= 521 (cm?
* Kiém tra

A A 1A M 3115 2

- biéukién bén: 0= W 208 =1497 .59(kg/cm2) < [c] = 2100 kg/cm* > dat

- Kiém tra do véng: f = qa’ = 1246)(10_2; 50°¢
127E) 127x2.1x10°x5.21
- b vong chophép [f]=0.2cm
Vay f<[f] thod man
KL : vay chon vdn khuon béang thép 1=2 (m); va c¢6 sudn ting cudng ding va ngang [a
Bxh=5x50 mm
Thé hién bdi hinh vé sau ( van khuon bé méng).

=0.056cm

Vén khuon thép day 5mm 1 ¢ diing:0.05x0.005

0.5m \M0.0SX0.00S

IV.3.2 Tinh van khuén than tru
2.3 Kiém nghiém vdn khuon thép tru:

a. So d@6 bé tri van khudn thén tru :
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So d6 chia van khuon than va bé tru

150 300
T 1
Y O | 3
3 1 1 1 3 3
3 1 1 1 3 3
o 3] 1113 S 3
o
§ 31 1 1|3 S 3
X 31 1] 1 [3 3 3
- 3 A 3 A
74 _ /A S—
3111713 3
3 1 1 1 3 3
3 1 1 1 3 3
s I A e
1 1 1 121 1 1 1 1 1
1 1 1 |12] 1 1 1 1 1 1
200 100 4200,
11.5.2. Tinh chiéu cao dé bé téng sau 4 gio :
- Dién tich d6 BT : F = 6*3+1.5#3.14 = 25.07m2.
- Thé tich BT cho 1 16p day 0,3m : 7.52m°,
- - Chon 2mdy tron bé tong loai C284-A c6 cong suit dd 80m*/h.
(tdfmgz 4 glb’)
- Thoi gian ddm 1 16p BT 1a 10° (phut).
- Thoi gian db va ddm 1 16p day 30cm 14 : T = 7;’)2 % 60+10 =16 phiit
- Sau 4h dé duoc chidu day 1a : H = % _ 4.5(m)
b.Tinh toan van khuén :
- Tinh toan thép tdm cia van khuén s 3.
- Tinh toan thép suon cua van khudn s6 3.
- Tinh toan thanh giing.
b.1) Kiém tra kha nang chiu luc ciia thép tam :
* Kiém tra cueong do thép :
- Ap lyc cua 16p BT tac dung 1én van khuén 1 : P, = (q + y.R).n
+ g= 400 (kg/m?) : luc xung dong do dé beé tong gay ra
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+7 =2400 (Kg/m?) : dung trong ctia bé tong.
+R=0.75 (m) : ban kinh tac dung cua dim dui.
+n:hé sb siéu tai n=1.3
= P°= (400 + 2400x0.75)x1.3 = 2860 (Kg/m?)
- Biéu dd éap luc :

q=04(T/m2)

N ~0.75m

3.75m

Fal=10.52T/m Fqd=2.37T/m2

+F, = (H-R).P° + g.(q+ P“)

0.75
=(4.5-0.75) x2860 + TX(2860+400)=10517.5 (Kg/m?).

F. _ 105175

o =2337.22 (Kg/m?).

+qu=

- Thép tim ctia van khudn day 0,6cm duoc tinh nhu ban ¢6 4 canh
ngam cimg véi mé men udn 16n nhét giita nhip tinh theo cong thirc:
M = 0.pgq a2
Trong d6 : + o= 0.046 : hé s6 phu thudc ty sé a/b ciia van thép, tra bang 2.1 sach Thi
cong cau BTCT véi a/b=1
- M6 men udn 16n nhat :
M= 0.046x2337.2x0.5% =26.88(Kg.m) = 2688(Kg.cm)
- M6 men khang udn cua tdm thép van khuon :

* 52 2
a65 :50><O.6 —3(cm?)

W=

o, = 896 (Kg/cm?) < R, = 2100 (Kg/cm?)

=>Thép tAm dam bao didu kién cuong do.
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4 —2 4
- Kiém tra theo do vong: f = ga’__ 2337.2x10 GXSO
127.E) 127x2.1x10°x5.21

- Do vong chophép [f]=0.2cm

=0.105cm

Vay f<[f] thod man .
b.2. Tinh todn sudn gia cudng:

4= Pys*1,=2337.2%0.5= 1168.6 (kg/m)

- Thanh nep ditng va ngang kiém todn cling so do:
q=1168.6 kg/m
EEEENENEENEEEEEEEEEEE RN

””%EQ”” 50cm ””g’fg"” 50cm ”’4%”

+ t

2 2
_aI” _1168.6x0.5 =29.215 kg.m=2921.5kg.cm

™10 10
- Chon tiét dién cua thanh c¢6 kich thuéc: bxh=5x50 mm
W= 2.08 (cm?)
J =521 (cm%)
** Kiém tra

M _ 29215

- biéukiénbén: o=
’ w 2.08

=1404.57(kg / cm2) <[] = 2100 kg/cm?
=> dat

_ ga*  1168.6x107°x50"
127XE)  127x2.1x10°x5.21

Do vong chophép [f]=0.2cm

- Kiém tra do vong: f

=0.0526cm

Vay f <[ f] thod man
KL : vay chon vén khuon bing thép 1=(m); va c6 sudn ting cudng ding va ngang la
Bxh=5x50 mm
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Vién khuon thép day Smm  nep ditng:0.05x0.005

1T !\IH

J\IH

0.5 Fn MO.OSXO.OOS
\

Doan uon cong

V. THI CONG KET CAU NHIP
Phuong phép thi cong: ddc hiang can biang d6i xdng.

V.1 Nguyén ly ciia phuong phap thi cong hang

Thi cong hang 12 thi cong két cdu nhip tiing dét doi xing qua céc tru. Cac dot dam
dugc dic theo so d6 muit thira d6i xiing qua tru lam xong d6t nao cing cot thép dot
ddy.Cac dot dic trén dan gido di dong dam bao tinh toan khoi cua két cau tot.Viée cang
c6t thép dugc tién hanh rat sém khi bé tong con non nén dé gay ra su c6 va anh hudng clia
tlr bién co ngdt kha 16n.

Cong nghé thi cong hing c6 wu diém co ban 1 it sit dung dan gido, c6 thé thiét k& két
cau nhip c6 chiéu cao thay déi v6i so d6 da dang, tiét dién c6 thé 1a hinh hop, chif nhat...

V.2 Tinh toan 6n dinh canh hang trong qua trinh thi cong

Trong qua trinh thi cong ddc hing cac khéi ddc trén dinh try, tai trong tac dong lén 2
bén canh hing khong dugc dat déi xiing gay ra sy mat 6n dinh, két cdu c6 xu huéng lap
quanh tim tru theo phuong doc cau.

Chinh vi thé, yéu ciu phai ddm bdo giit 6n dinh c4nh hing, chong lat canh hing trong
sudt qud trinh thi cong duéi cdc t6 hai trong op t bat 1gi c6 thé xay ra.

Bién phédp thuc hién 1a neo tam cénh hing vao than tru da thi cong béng céc PC bar,

1a thanh c6t thép cuong do cao, da dugc dit san trong than tru. Can phai tinh todn cic neo
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tam nay trén co s& can bing momen tai 1 diém do tat ca cdc luc tdc dung lén cénh hing.
Piéu kién 12 téng moémen giit do thanh neo phai 16n hon tdng momen lat do tai trong gay
ra.

Khi thi cong dot dic KO trén tru, dong thoi thi cong neo tam cdnh hang vao tru. Cic
neo tam dugc cét bo sau khi thi cong hop long.

So do va tdi trong:
So d6 tinh 1a so d6 cdnh hang dang thi cong dic dét K10 d4u canh hang bén phai, phia
canh hing bén kia thi chua di chuyén xe dic dé chuén bi dic dot K10.
Dai v6i trudng hgp nay cdc tai trong tdc dung gém c6:
1. Tinh tai xe diic 450 KN, xe ddc bén phai dat tai khai 10, xe bén trai dat tai khoi

2. Trong lugng ban than canh hang, trong dé canh bén phai tang 2%, canh bén trai
giam 2%

3. Mot khéi diic dat léch (khéi bén phai dé trudc)

4. Mo men tap trung & 2 ddu mit canh hang do xe didc sinh ra 450KN.m

5. Luc tap trung do thiét bi 200KN dit tai ddu mut cdnh hing phai.

6. Tai trong thi cong rai déu tdc dung lén cdnh hing bén phai 0.48KN/m? , cdnh
hing beén trdi 1a 0.24KN/m>, v6i ciu c6 bé rong mat cdu 12.5m thi tai trong thi cong rai
déu beén phai 12 6 KN/m dai cdu va bén trdi 12 3 KN/m dai cdu .

7. Gié ngugc tac dung lén canh hing bén trdi (luc nang) w = 0.24KN/m?, véi cdu
¢6 bé rong mat cdu 12.5 m thi tai trong gié ngugc 1a 3 KN/m dai cAu.

Mo hinh hod so d6 két cdu trong chuong trinh Midas 7.01, va gén cdc tai trong 1én
s0 do ta c6 két  qua sau:

Momen gay lat : M, = 243617.2 — 192161 = 51456.2KNm

So d6 bé tri tai trong T trong tap trung
ctia thiét bi P =200KN
ﬁ?; igg 11();450 Tai trong thi cong rai déu 0.24KN/m ‘ e dite Pets0
) (l. llHHHHHHHHHHHHHM) M4SOKN.m

K9 [ K8 [K7 |K6 |K5 |K4|K3|K2 K1
Khoi lugng giam 2%

[ARREENREARRNNRARRRRREREN

Tai trong gi6 =0.24KN/m2

Khéi luong tang 2%

So do tinh on dinh cdnh hdng trong qud trinh thi cong.
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V.3 Tinh toan thép neo khdi dinh tru
Momen géy lat la My, = 55213 KNm.

Nhu vay momen chdng 1at s€ phai 1a M, > 55213 KNm.

Ta s&€ bo tri cac thanh thép DUL di tir dudi tru 1én va xuyén qua dam lén tGi mat cAu,
do vay nhitng thanh thép nay ciing véi khoi bé tong ké c6 tac dung giit 6n dinh chong lat
clia cénh hang quanh diém mép ngoai goi tam trong qua trinh thi cong, kha nang giit dn
dinh ctia nhiing thanh thép nay la
M, =PpuLy.

Ppyc: Kha nang chiu kéo ctia cdc thanh thép DUL

Str dung cac thanh thép cudng do cao vdi cic dac trung nhu sau:

+ Dudng kinh thanh DUL : 32 mm

+ Khai luong danh dinh cua thanh thép: 6.31 Kg/m

+Dién tich mat cit danh dinh: 804.2m>

+ Cudng do chiu kéo tinh toan: 1035 Mpa

+ Gi6i han bén: 120Mpa

+ Do dan dai t6i thiéu: 5%

+ D0 tu chung t6i da: 1.5%

So6 thanh thép du kién ( tinh cong cho ca 2 phia ): n,, = 24

Céc phu kién kém theo clia thanh DUL gém c6:

+ Béan dém neo bang thép kich thuée 150 x 150x32 mm

+ B0 dai 6c phing, dai ¢ hinh cau.

+ Cit noi thanh DUL

Khi sit dung thanh thép DUL can luu ¥:

+ Khong duoc han thanh DUL hoidc dé cham mat do han.

+ Khong dugc va cham manh vao thanh c6 thé gay nit hodc vd ren

+ Bdo quan thanh, khong dé bi gi hodc &n mon.

+ Chi thiét k&€ thanh DUL chiu kéo

- B6 tri méi bén 28 thanh PC$32 thanh 2 hang céch nhau 25cm, hang ddu

tién cdch mép tru 20cm. Khoang céch tir trong tam ctia céc thanh neo téi mép dinh tru la:
0.2 +0.25/2 =0.325m
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Khoa Xay Dung

DO AN TOT NGHIEP
Phdn 3: Thiét ké thi con
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Kiém tra kha nang giit 6n dinh cdnh hing ctia thanh DUL

+ Khé ning chong 1at ctia 1 thanh DUL dugc xéc dinh theo cong thifc sau:

Mchfillg lat = P x y
Trong do:
P: kha nang chiu kéo ctia 1 thanh DUL ¢ 32
2 2
P %x f = 324x00827 1005 4 10° — 832 (KN)
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y : khoang cdch tir trong tam c4c thanh thép phia bén trdi tru t6i diém lat bén
phai
y=3-0.325=2.625 (m)
+ Khé nang chong 1at :
Mpong e = 832x2.625%28 = 61152 (KN) > M1, = 55213 (KN) => Dat

GVHD:TH.S.PHAM VAN THAI 233
SV :NGUYEN THAI HOC




TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 3: Thiét ké'thi con
Muc Luc
CHUGONG [: GIOI THIEU CHUNG.......oecvvrevtessnssssssmssssssssssessssssssssssssssssmssssssssssssssssssssssssessssssssssnssses 1
1. CAC CAN CULAP DU AN.....o.oeeevere ettt ss s sssssssssssssssessssssssess st sesssssssssesssssssssssssssssssssnnsess 1
2. DAC DIEM VE DIEU KIEN TU NHIEN TAI VI TRI XAY DUNG CAU ...ooocoeeeeeeee e 1
P33R ]| U (= NN N I 2
3. DE XUAT CAC PHUONG AN CAU:......ococccvericessceesene s 2
CHUONG II: CAC PHUONG AN SO BO .......ooocveocevereteeeessseeeessessseessssesssseesssessnes s s st sessssnsessnssnsens 4
1. PHUONG AN SO BO 1: PHUONG AN CAU BTCT LIEN TUC DUC HANG CAN BANG + NHIP DAN .
4

.1 Mt CAE NGANG VA ST GO NNID ©..evvvvvvvvveveeescseesssssss s 4
Tinh toan so bo khoi lugng phuong dn K&t cau nhip: ..o 4
1.2 . K8t CAU NP BN HUC ..o ss s ss s ssss s 4
= [0.825(35-7) + 1.33 X4 +1.0775X3]X2.5/344 ..ottt s 9
1.3 Tinh toan so bd s6 lugng coc trong méng
I1. PHUONG AN SO BO 2: PHUONG AN CAU BTCT LIEN TUC BUC HANG CAN BANG................ 28
[1.1 M&t CBE NGANG VA ST GO NNID ©..vvvvvvvvvevveosseeosessessesss s 28
11.2 Tinh toan so bo khéi lugng phuang an K&t CAU NNID:...........cvvvereceeeeceriesesiessssssssssssseeons 28

47
TIL PHUONG AN CAU GIAN THEP ......ooooocccvevoeeseecoseeesssssssees s 48
1111 CAU A0 NE MEL CAU......vvovveeveeeieeeiieesseeese s s as s ssss st esss s sssens 48
[11.2 XAC FINN NN AL ..ot 49
[11.3 Tinh toan hé s6 phan phdi ngang clia gian Chii: .........cceveverirneeieiniese s 51
IV CHUONGI ..ottt 67
IV.1 Phuong &n c&u 3 nhip li8N tUC +2nRID QAN .......ooeveeeeeeee s 67
IV.2 Phuong N CAU BN tUC 3 NNID w...ooeveeviecieeeics e 67
IV.3 . Phuong an cau gian thép 4 nhip Gin G0N ... 68
IV.4 Lua chon phuong 4N VA KIEN NGNIL.......c.reieirieiieiisisssesseses s ssessessssssesssssssssans 69

CHUONG IiI: GIGI THIEU CHUNG VE PHUONG AN THIET KE.
1. TINH CHAT VAT LIEU VA TAI TRONG THIET KE

I LT 77
1.2 HOBE 18 Bt KE(3.6.1.2)...ereeseereeseesscessessess et sees et 79
GVHD:TH.S.PHAM VAN THAI 234

SV : NGUYEN THAI HOC




TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 3: Thiét ké'thi con
I1. TINH TOAN BAN Y o XU N 80
1.1 THiBt K& CAU tA0 MEE CAU......voovveveierieieie ettt 80
[1.2 Phuang phap tinh 08N NOIIUC .......c.oveieeiiiieieeeees b 81
1.3 TEROD NOTIUC c.vvvvvvveecvvveeeseceeseesssese e 88
1.4 Thi6t K& GOt thep DAN MEL CAU........cvoveeeeeeecve ettt es st seesneans 90
I1.5 Kiém tra tiét dién theo c4c trang thai Giti DaN ..........ccoovvveeercveeeeeere e 99
I1.6 Kiém tra nut: kiém tra ng suat nhur trén da dam béo chong Nt .............ceervveeeeeereceeeceeeseeeeae 103
CHUGONG IV: THIET KE KET CAU DAM CHU..........cooverereeneeeessssseseeesss e sssssssssses e 111
LUA CHON KICH THUGC VA TiNH TOAN BAC TRUNG HINH HOC .......ooooeeeeeeeeeeee e 111
1.1 Kich thudc két cAu va mat CAt NGANG QAM ...........covcveereveeeeeeeeee s 11
.2 Tinh toan dac trung hinh hoC tiBt AIBN..........cccvveeveieiecee s 114
IL. TINH TOAN NOTLUC TRONG DAM ... eeseeeeeeessseesssesssessesseseesessssssseseenes 115
1.1 So d6 chia A6t thi cONG KB CAU NNIP .....voeeveeeeveeeeses s sees s enereen 116
1.2 TE RGP NOTIUC ..oooevveeoeeeeeeeeeeeeeeeeeee s sss s ss s es s 137
TIL THIET KE COT THEP ....oooocceeceeeeescesssess s 151
[11.1 B& tONG MAC 0. ..ottt 151
[I.2 CRON CAP ...ttt bbbt bbbt bbb st n s 152
1.3 Tinh t08N COLNEP DUL .....ooeoee ettt sean 154
[11.4 Tinh dac trung hinh hQC CAC giai G0AN ........cuvereeiiieieee e 157
[11.5 KIEM t0AN B AIBN ......covoooceeeoeeeeeee e ess s 169
IV. TINH TOAN TRU CAU .ooooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 186
IV.1 Kich thuGc hinh NOC CUA TrU. ..o 186
IV.2 T4 trong VA CAC t6 ROD LA frONG. ....oovcvveeeeceeeesereeeeeeees s s sssssses s ssssssesessenan 186
Cao do dinh tru:

[ THE CONG MU ottt

1.2 Thi CONG KEE CAU NNIP......evveeveereeeeiesssesss st esss st ssss st ss s es s 211

[1.3 CONG tAC NOAN ThIBN ...t en 212

TIL THECONG MONG. ... seeesssseosesss s sessssssssssssssssssssssssesssssssssesssssssesns e 212

1.1 CONG tAC CUBN Dl oo eeeses s sss e eeses s ses e eseesseseneeessesseneenes 212
GVHD:TH.S.PHAM VAN THAI 235

SV : NGUYEN THAI HOC




TRUONG DPAI HOC DAN LAP HAI PHONG PO AN TOT NGHIEP

Khoa Xay Dung Phdn 3: Thiét ké'thi con
[11.2 Thi cONG vONG VAY COC VAN thEP.......ocviiiieieiriieieisiie ettt 214
IV. THIECONG TRU oo eeeessss e sessssssesss s s senesssse 222
IV.1 YU CAU KN thi CONG ....ovvvveecveaicscie ettt 222
[V.2 Trinh U thi CONG MR SAU: ..ot 222
IV.3 N0 VAN KNUON BIU: oottt s 223
V. THECONG KET CAUNHIP .cooooeoeeeeeeeeeeeeeeeeeeeeeeeseeeseeee e eeesesesesesesessssssesssssssesesssesssssssssssssesesesen 229
V.1 Nguyeén Iy clia phuong phap thi CONG NANG ...........oovvveeeeeeeeeeeeeeeeeeesieeeees e 229
V.2 Tinh toan 6n dinh canh hang trong quA trinh thi CONG..........ceervveeeecreereeee e 229
V.3 Tinh toan thép Neo KnGi AN TU ..........cooeveeeeeceeeeecee e 231
GVHD:TH.S.PHAM VAN THAI 236

SV : NGUYEN THAI HOC




