DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

1.1.

1.2.

1.3.

SVTH

MUC LUC

CHUONG I
GIOI THIEU CHUNG

Vi tri xdy dung cau:

Cau A bic qua song Thao thudc tinh Phi Tho. Cau du ki€n dugc xay
dung Km X trén quoc 10 1.

Cin cit quy€t dinh s6 538/CP-CN ngay 19/04/2004 Thi Tuéng Chinh
Phd, cho phép dau tu du 4n dudng 1 va co s§ phap 1y c6 lién quan. Ban
QLDA ha tang ta ngan di giao nhiém vu cho tong cong ty Tu van thi&t k&
GTVT lap thi€t k€ k¥ thuat, tong du todn cia du 4n.

Cian cf 1ap thiét k&

- Nghi dinh s8....ND-CP clia Chinh phli vé quan ly du 4n dau tu xay
dung cong trinh.

- Nghi dinh s8....ND-CP ngay....cda Chinh phd vé quén Iy chat lugng
cong trinh xay dung.

- Quyét dinh s6.....QD-TT ngay...thdng...ndm....cia Thi tuéng Chinh phii
vé viéc phé duyét quy hoach chung.

- Vin bdn s6...../CP-CN clia thl tu6ng chinh phd vé viéc thong qua mit
cong tac nghién ctru kha thi du an.

- Hop dong kinh t€ s6....ngay...thdng...nAm....gitta ban quin 1y du 4n ha
tang ti ngan véi Tong cong ty Tu van thi€t k&€ GTVT vé viéc 1ap thiét
k& k¥ thuat va tdng du toan ctia Dy 4n xdy dung dudng 1 mé rong.

- Mot s6 vin ban lién quan khéc.

Hé thong quy trinh quy pham 4p dung

Quy dinh khoan thim do dia ch4t 22 TCN 259-2000.

Quy pham do vé dia hinh 96 TCN 43-900.

Tinh todn dong chay li 22 TCN 220-95.

Quy trinh thiét k& 40 dudng mém 22 TCN 211-06.

Tham kh4o Tiéu chuin thié€t k& cau 22 TCN 272-05.

Tham khao Tiéu chuin thiét k& dudng TCVN 4054-05.

Quy trinh cong nghé thi cong va nghi€ém thu mit dudng bé tong nhya —

Yéu cau k§ thuat 22TCN 249 - 98
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DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

— Cong tac dat - Thi cong va nghiém thu TCVN 4447-87

— Quy trinh thi cong va nghiém thu I6p cAp phdi dd dim trong két ciu 40
dutng 0 t6 22 TCN 251-98

— Quy trinh thi cong va nghiém thu dam ciu bé tong cot thép du ing luc 22
TCN 247-98

— Quy trinh thi cong va nghiém thu coc khoan nhdi 22 TCN 257-2000 va
TCXDVN 326-2004

OCHUONG 11
PAC PIEM VI TRI THIET KE

2.1. PAC PIEM PIA HINH:

Dia hinh tuong d6i bing phang, dan cu thua thét, xung quanh 13 vudn trAim mdi
trong. Khu vyc xay dung ngap lii. N6éi chung dia hinh thudn 1¢i cho viéc xay
dung va bd tri cong trudng

2.2. PAC PIEM KHi TUGNG THUY VAN:

2.2.1. Thuy van

Song Thao 1a mot trong nhitng con song 16n trong hé thdng song ngoi clia mién
Bic néi chung va ctlia tinh Phd Tho néi riéng. C6 quan hé rat nhi€u dén hoat
dong sdn xuit ndng Nghiép clia ving nay. Hing nim chiu dnh hudng chi yéu
ctia thiy triéu bién Pong v6i ch€ @6 ban nhat triéu khong déu.

Theo tai liéu tir nhiéu nim cho thiy cdc thang c6 myc nuc dnh hudng 1ii, khdng
dnh hudng bdi thiy triu tir gitta thang 7 d&€n hét thang 11 hang nim. Cac thing
c6 muc nuSc giao dong theo thlly triéu tir thang 1 d€n diu thing 7 hiing nim.
Nhitng nam c6 it 16n 1996, 2000, 2001 thi thGi gian khong anh hudng cda thiy
tri¢u s& kéo dai thém.

Theo thong ké s6 liéu quan tric thu thip dugc muc nudc cao nhat quan tric tai
vi trf tram vao ngay 23/9/2007. Cao dd muc nudc thiét ké:

Muc nudc thap nhat :+04m
Muc nudc cao nhat :4+55m

Muc nudc thdong thuyén :+2.1 m
2.2.2. Khi tugng

Theo s& liéu thong ké clia tram quan tric, dic trung khi tugng clia khu vuc xay
dung cau A nhu sau:

Bdng thong ké nhiét dp dic trung cdc thang tic 1978 dén nam 2000

Than
g

1 2 3 4 5 6 7 8 9 10 | 11 | 12
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Tmax | 31. | 32. | 34. | 36. | 35. | 32. | 32. | 31. | 31. | 31. | 30. | 30.
8 7 9 5 8 6 0 1 5 2 7 2

Thin | 19. ] 20. | 20. | 21. | 21. | 22. | 21. | 21. | 22. | 23. | 23. | 22.
3 5 8 0 5 3 9 3 7 2 0 4

Tw | 25. | 26. | 27. | 28. | 28. | 27. | 27. | 27. | 27. | 27. | 27. | 26.
9 1 3 7 5 7 1 4 7 5 1 8

Bdng théong ké lugng mua thdng trung binh nhiéu ndm tic nam 1978 dén ndm
2000

Thing | 1 | 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | Nam

R(m) 3.0 8.0 18.0|71.0| 118 | 202 | 250 | 204 | 269 | 308 | 82.2 | 7.0 | 1540

Lugng mua ngay 16n nhat: 300mm. Thang 10/1995

Lugng mua thang 16n nhat: 734.5mm. Thang 10/1995

Bdng thong ké toc dp gié trung binh manh nhét tic ndm 1978 dén nam 2000(
m/s)

Thang | 1 2 3 4 5 6 7 8 9 |10 { 11 | 12 | Ndm

Vog | 17123127 (32182221 (24126|21(20]|23] 2.2

Viax | 13 | 18 [ 15[ 19|38 |19 |19 |28 (19| 15| 18 | 13 | 17

2.3. PAC DIﬁM DIA CHAT CONG TRINH:

Qua cong tiac khdo st hién trudng va thi nghiém trong phong cu tric dia ting
clia khu vuc xay dung ciu gdm céc 16p sau:

L6p 1(16p bé miit) : Sét pha cat

Lép 2 : Sétcat xam déo

Lép 3 : Cat hat vira

Lép 4 : C4t1an sbi

Lé&p 5 : Cat pha sét c6 vo sO

LGp 6 : Sét cat xam vang nlra cling

Lép 7 : B4 goc
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DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

CHUONG III
CAC SO LIEU THIET KE

3.1. Qui m6 cong trinh.
Cau dudc thi€t k& danh cho dudng 6 t6 13 1 cong trinh vinh cttu
3.2. Cac thong s6 ky thuat thiét ke
Bé rong cau: 13.5m

+ Béronglanxe:2x5m=10m

+ LEbohanh:2x1.5m=3m

+ Lancan: 2x 025 m=0.5m
Chiéu dai toan ddim SUPER-T: 33m
- Tai trong thi€t ké:

+ HL93, tii trong ngudi, theo tiéu chuidn 22TCN 272-05

+ Tai trong gi6 cd ban: 59 m/s
- Khd thong thuyén song cAp V, B=25m va H=3.5m
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PHAN II

THIET KE SO BO
VA SO SANH LUA CHON PHUONG AN
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DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

CHUGNG I
LUA CHON CAC GIAI PHAP KET CAU

1.1. LUA CHONKET CAU
1.1.1. Nguyén tic hya chon

Thda min c4c yéu cau k§ thuat.

Phu hgp v6i cdc cong nghé thi cong hi€n c6.

Phut hgp vdi canh quan khu vuc.

Khong gdy anh hudng t6i dé s6ng Thao

Thudn ti€n trong thi cong va thdi gian thi cOng nhanh.
Hop 1y vé kinh t€.

Thuén tién trong khai thac, duy tu bao dudng.

1.1.2. Lva chon nhip cau

Céc so do nhip dua ra nghién cttu gdm:

Phuong 4n cau dim BTCT DUL nhip gidn don ti€t dién SUPER-T ciing
trudc.

Phuong 4n cAu dam lién tuc BTUST thi cong theo phuong phdp dic hing can
bing.

Phuong 4n két cAu cau gian thép.

1.1.3. Gidi phdp méng

1.2.

Cin ctf vao ciu tao dia chdt khu vue du 4n ciu, chiéu dai nhip va quy mo
mit cit ngang cu, ki€n nghi ding phuong 4n méng 13 duing méng coc khoan
nhdi D=1.0m.

Phuong 4n I: Phuong 4n cAiu dim BTCT DUL nhip gidn don ti€t dién
SUPER-T cédng trudc.

1.2.1. Phuong 4an két cdu

S @b nhip: 33x5 m. Téng chiéu dai cau tinh d&€n dudi 2 md 1a 181.53m
Cac kich thudc cd ban ctia dam dugc chon nhu sau:

Chiéu dai dam 1a 33m

Chiéu cao dim 1.6m

Citkhac 2 ddu mdi ddu 0.9m

Poan dim dic 2 dau mdi dau 1.2m

— Mit cat ngang dam tai goi
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1200
1 |

T—QOO ﬂ
150

150

500

L
L g

MGt cdt ngang dam tai goi

— Mit cat ngang dam tai doan cat khac

¢ 1900 (
Jﬁ500 1 900 1 500#

30 - 150
30 L )]
) L 150
Vat —
150x150
1600
1300

I, —

%625 ‘ 650 L 625%
1900

Mt cdt ngang dam tai doan khdc

— Miit ciit ngang dam tai giita nhip

ﬁwoo —T
650 600 650
11;30 | 1 | 150

0.
150
730
1600
220
| 40
210
[ -
L625 | 650 | 625 J
Y |

MGt cdt ngang dam tai giita nhip

— Dam chi tai dau dam
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5
800
\ —
]\

800
N

- 1200
350 L 1 550

Cédu tao ddu dam chinh

1.2.2. Mo Cau:

- MG cdu la mo chit U biing bé tong cot thép

- Bé méng md day 3m, rong 6m, dai 13.5m

- Méng md 12 méng coc khoan nhdi dudng kinh coc khoan 12 1 m, c¢6 8 coc,
chiéu dai mdi coc du ki€n 22 m ddi véi md MO va 16m d6i véi mé M1

1.2.3. Tru cau:

- Tru ciu la tru dic bing bé tong cot thép, thin rong 3m tuong dng theo
phuong doc cAu va 9.5m theo phuong ngang ciu, dudc vudt tron theo dudng
tron badn kinh R=1.5m.

- Bé méng cao 3m, rdng 6m theo phuong doc ciu, 12.5m theo phucng ngang
cau.

- Méng tru 12 méng coc khoan nhdi c6 dudng kinh coc 1a 1m, 8 coc, chiéu dai
dyu ki€n mdi coc 18 m d6i véi tru T1, 13m vdéi tru T2, 11m véi tru T3

1.3. Phuong 4n II: Cau dim lién tuc BTUST thi cong theo phuong phap dic

hing can bing.

1.3.1. Phuong 4n két cau
S d6 nhip gdm 3 nhip (49x70x49)m. Téng chiéu dai cAu tinh d&€n dudi 2 mo
la 183.1m
C4c kich thudc co bdn dim lién tuc dudc chon nhu sau:

DAm lién tuc c6 mit cit ngang hop 1 ngin, thanh xién c6 chiéu cao thay ddi.

B

w0 L1 L2 L1

tl

Cdc kich thuéc mdt cdt ngang dam.
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DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN
+) Khodng cdch tim ctia 2 sudn dim L,=(1/1.9+1/2)B.Trong d6 B=13.5m la
bé rong mit cau. =L,=(7.01+6.75) Chon L,=7m.
+) Chiéu dai cdnh hing L;=(0.45+0.5)L,=(3.15+3.5). Chon L;=3.25m
+) Chiéu cao dim & vi tri tru
Hp=(1/16+1/20)L,,x=(1/16+1/20)70=(4.375+3.5)m Chon Hy=4m

+) Chiéu cao didm § vi tri gitta nhip va mo
H=(1/30--1/40)L,,0=(1/30+1/40)70=(2.33+1.75)m Chon H=2m

+) Chiéu day tai giita nhip chon t;=250(mm).

+) Chiéu day mép ngoai canh hing t, chon t,=250(mm)

+) Chiéu day tai diém giao vdi sudn hop t;=(2+3)t,=(500+750)mm Chon

;=500 (mm).

+) Chiéu dai vit thudng 14y L,=1.5 (m)

+) Chiéu day clia sudn dam chon 400 mm.

+) Bédn bién dudi § goi 1ay 700 mm

+) Bédn bién dudi § gitta nhip 14y 300 mm.

Vi kich thuc di chon va khd cau ta so bd chon mit cit ngang k&t cAu nhip

nhu hinh vé.

1/2 MAT CAT TAI GOI 1/2 MAT CAT GIUA NHIP
TY LE 1:40 TY LE 1:40

5000 5000

| ala - sooj_fso

Bé tong nhya : 70 mm
L6p phong nuéc : 10 mm
Gp mui Tuy&n tb: 60 mm

2% 2%

00
%:
R

200x200

250

1500

1500—

4000
>

3229

L7001

2600 l

Tiét dién dam hop

1.3.2. Mé cau
- M& cau la md chit U biing bé tong cot thép

- Bé méng m6 day 2m, rong 6m, dai 13.5m

SVTH : TRAN BA DU TRANG: 13
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Méng md 12 méng coc khoan nhdi dudng kinh coc khoan 1a 1 m, ¢ 8 coc,
chiéu dai mdi coc du kién 22 m d6i v6i md MO va 16m d6i véi md M1

1.3.3. Tru cau:

Tru cau Ia tru dic bing bé tdng cdt thép, thin rong 3m tuong Gng theo
phuong doc cAu va 8.2m theo phuong ngang ciu, dugc vudt tron theo dudng
tron ban kinh R=1.5m.

Bé méng cao 3m, rong 6m theo phuong doc cau, 11m theo phuong ngang cau.
Méng tru 12 méng coc khoan nhdi c6 dudng kinh coc 1a 1m, 8 coc, chiéu dai
dy ki€n mdi coc 13.6 m d6i véi tru T1, 11m véi tru T2,

1.4. Phuong én III: Ciu gian thép.
1.4.1. Phuong 4an két cau

So dd bd tri nhip: 3x56m. Tong chiéu dai toan ciu tinh d&€n duodi 2 md 1a
179.2m

Chon sd d6 gian chd 1a loai gian thudc hé tinh dinh, c¢6 2 bién song song, c6
dudng xe chay dudi. Tir yéu cau thi€t k&€ phan xe chay 10m nén ta chon
khoang céach hai tim gian chu 1a 11m.

Chiéu cao gian chd: Chiéu cao gian chd chon sd bd theo kinh nghiém véi
bi€n song song: h :(%+%jlnmp :(%+%j56 =(9.3+5.6)m

va h>H+hgyg+hpyt+he

+) Chiéu cao tinh khdng trong cau: H=4.5m

+) Chiéu cao dim ngang: Ning =(%+%)B =(%+$jx15.5: (22-1.2)m chon

hgne=1.2m.

+) Chiéu day bdn mit cau chon: hy,=0.2m.

+) Chiéu cao cong cau: h=1.65m.

Chiéu cao cau tdi thi€u 1a: h>4.5+1.5+0.2+1.65=7.85m chon h=9m

Chiéu dai mdi khoang d=(0.6+0.8)h=(5.4+7.2)m chon d=7m.

Chon chiéu cao gian sao cho géc nghiéng clia thanh gian so v6i phuong ngang

a=45° —60°, hgp 1y nhi't o =50°—53°. Chon h=9m => a=52" hop ly.

K&t cdu hé dam mit cau:

Chon 4 dim doc dit cdch nhau 2.1m. chiéu cao dam doc so bd chon theo kinh
1 1

nghiém:h,, = (E+Ejd =0,7-0,5m = chon hy44=0.5m.

Bin xe chay ké tu do 1én dam doc.

Pudng ngudi di bd bd tri & bén ngoai gian chd.

CAu tao hé lién k&t gdm c6 lién k&t doc trén, doc duéi, hé lién k&t ngang.
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3000

2501500260, 5000 5000 1 o 25?50077250

Bé tong nhya : 70 mm

L6p phong nude : 10 mm
oA [ L8p mui Tuyén th: 60 mm_
Ban mat cau : 200 mm
2% 2%

11000

Cau tao mit cau
P déc ngang cAu la 2% vé hai phia.
K&t cAu phan trén
K&t cAu nhip chinh: Gom 3 nhip dai 56m. véi chi€u cao gian 12 9m, géc
nghiéng gitta cdc thanh xién 12 52°. Chiéu dai mdi khoang 12 7m
K&t cau cau ddi xitng hai bén
1.4.2. Mé cau:
M& cau la mé chit U bing bé tong cot thép
Bé méng md day 2m, rong 6m, dai 15.5m
Méng md 1a méng coc khoan nhdi dudng kinh coc khoan 12 1 m, c6 8 coc,
chiéu dai mdi coc du ki€n 22 m d6i véi mo MO va 16m doi véi mo M1
1.4.3. Tru cau:
Tru cu l1a tryu dic bing bé tong cot thép, thin rong 2m tuong Gng theo
phuong doc cAu va 13m theo phudng ngang ciu, dudc vudt tron theo dudng
tron ban kinh R=1m.

Bé moéng cao 3m, rong 6m theo phuong doc cau, 15m theo phudng ngang
cau.

Méng tru 12 méng coc khoan nhdi c¢6 dudng kinh coc 1a 1m, 8 coc, chiéu dai
dy ki€n mdi coc 13.6 m d6i véi tru T1, 11m vdi tru T2,
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PATN: TK CAU DAM SUPER-T

GVHD: TH.S. PHAM VAN TOAN

P.4an| Thong Khé cau | S dd L Nhip chinh
thuyén (m)
Cau dam gidn don
1 25x3.5 10+42x1.5 | 3x33 | 181.53| ti€tdién SUPER-T
cdng trudc
2 25x3.5 10+2x1.5 | 49+70+49 | 183.1 | CAu lién tuc BT DUL
3 25x3.5 10+2x1.5 3x56 179.2 CAu gian thép
SVTH : TRAN BA DU TRANG: 16




DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN
CHUONG 11
THIET KE SO BQ PHUONG AN I
CAU DAM BTCT DUL NHIP GIAN PON
TIET DIEN SUPER-T CANG TRUGC
2.1. Chon so @6 ké&t cau nhip:
Miit cit ngang ké&t cAu nhip gdbm 7 dam Super T (cing truéc)
Khodng cdch cdc dim 13 1950 mm
Chiéu dai mdi dim 33000 mm
S6 nhip : 5 nhip
Chiéu dai cau 181.53 m (tinh tir hai dudi mo)
Chiéu cao mdi dim I1a 1600 mm.
DAm ngang bing bé tdong cot thép dd tai chd
B4n mit cau day 200 mm
L6p mui luyén doc 2% c6 bé day trung binh 1a 60 mm
LSp phong nu6e diy 10 mm
L6p phii miit cau bing bé tong asphalt day 70 mm
Thanh va tru lan can 1am bing thép M270 cap 250
Gdi cau st dung gdi cao su c6 ban thép
2.2. Mo cau:
M& cau la mé chit U bing bé tong cot thép
Méng md 12 méng coc khoan nhdi dudng kinh coc khoan 1a 1 m, ¢ 8 coc,
chiéu dai mdi coc du ki€n 22 m ddi véi md MO va 16m d6i véi mé M1
2.3. Trucau:
Tru cau la tru dic biing bé tdng cot thép, than hep
Méng tru 12 méng coc khoan nhdi c6 dudng kinh coc 12 1m, 8 coc, chiéu dai
dy ki€n mdi coc 18 m d6i véi tru T1, 13m véi tru T2, 11m véi tru T3
2.4. Cac dac trung vat liéu st dung:
2.4.1. Bé tong : Cudng dd bé tong chiu nén mau hinh tru tai 28 ngay tudi st
dung cho cdc k&t cadu bé tong cot thép nhu sau:

. 4. Cudng do fc
3. Kétcau (MPa)
5. Lan can I€ bo hanh 6. 35
7. Ban mitcau 8. 35
9. Dam ngang 10. 35
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11. Dam super T 12. 50

13. Try va bé tru 14. 35

15. M6 va bé md 16. 35

17. Coc khoan nhdi 18. 35

19. Bé?téng ngheo va bé tdng tao 20. 10
phang

2.4.2. Cot thép:
Thép thuong:
Thép c6 ga CII, gidi han chay 300 MPa
Thép c6 go CIII, gidi han chay 420 MPa
Cdp du vng luc:
Ding loai tao ty chang thip : D, = 15.2 mm
Cudng do chiu kéo ti€u chuén : fpu = 1860 MPa
Dién tich I tao cap: Ap = 143.3 mm?>
Modul dan hoi cda cdp: E,s = 197000 MPa
2.4.3. Chiéu day 16p bé tong bao vé:

K&t ciu ChAié\lAl day }6i tlAlié'u 16p
bé tong bao vé€ (mm)
Lan can 50
Lé bd hanh 35
Ban mit cAu 40
DAm ngang 50
Dam super T 50
Tru cau va md cau 50
Bé mo va bé tru 100
Coc khoan nhoi 100
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PATN: TK CAU DAM SUPER-T

1/2 MAT CAT TAI GIUA NHIP
TY LE 1/75

GVHD: TH.S. PHAM VAN TOAN

1/2 MAT CAT TAI TRU
TY LE 1/75

250 1500 5000
I 1

5000 ,‘ 1500
NP N

Bé tong nhya : 70 mm
L&p phong nudc : 10 mm
L&p mui Tuyén tb: 60 mm
Ban mat cau : 200 mm

2%
Lo

Thiét ké& s¢ b

— Chiéu dai toan dam

— KhAu do tinh toan
— Ta4i trong thi€t k&
+ Hoat tai HL93
+ Tai trong ngudi 3 KPa
— Mait xe chay
— L& ngudi di
— Lan can
— Tong bé rong ciu
— Dang két cau nhip
— Dang mit cit
— Vatliéu két cau
— Cong nghé ché tao
— Cap bétong:
+ DAam chd
+ Ban mit cau
— Ty trong bétong
— Cudng dd chiu kéo tiéu chudn:

— Thép thuong G60

L =33m

— Khodng cdch diu dim dén tim g6i a = 0.35m

L, = L-2xa =323 m

B1: 2x5m
B2: 1.5m
B3: 0.25m

B=B, +2xB, +2xB,=13.5 m

Caudam

Super T

BTCT dv tng luc
Cang trudc

f =50 MPa

f =35 MPa

v, =2500 kg/m’
f,= 1860 MPa

fy= 420 MPa,f =620 MPa

— Loai cot thép DUL tao thép Tao 7 sgi xoidn dudng kinh Dy =15.2 mm
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—  Quy trinh thiét k€& 22TCN 272 - 05

Kich thuéc mit cit ngang cAu

— S8 lugng dam chd Ny, =7

— Khoang cdch gitta 2 dim chii S = 1950 mm

— L& ngudi di khdc mic v6i mit cau phin xe chay

— B& tri dam ngang tai c4c vi tri g6i cau : 2 mit cit

— S0 lugng dAm ngang N =N, -1x2 =12
— Chiéu day trung binh ctia ban: h, = 200 mm

— L&p BT atphan: h, = 70 mm

— Tang phong nuéc h, = 10 mm

— Chiéu day 16p mui luyén trung binh h, = 60 mm

2.5. Tinh todn s¢ bé khoi lwgng phuong 4n két cau nhip
2.5.1. Ban miit cau va Iép phu

Chiéu day c4c 16p con lai chon nhu sau:

Bin mit ciu day 200 mm
L&p mui luyén day trung binh 60 mm.
LSp phong nuée c6 bé day 10 mm.
Ld&p bétong nhya day 70 mm

Tinh to4n cic thong so so bd :
Dung trong clia bétong ximang 1a 2.5 T/m” .
Dung trong ctia bétong nhya 1a 2.4 T/m? .
Dung trong ctia I6p phong nuéc 13 1.8 T/m’ .
Dung trong ctia ¢St thép 1a 7.85 T/m” .
+ Tinh todn trong luong ban mdt cdu.
Ta ¢6 dién tich ban mit cAu 1a : 2.7 m>.
Thé tich ban mit cau: 2.7x33=89.1m°
Luong cot thép trung binh trong 1m” thé tich bétong 1a 2 kN/m?
Trong lugng clia cdt thép trong bdn mit cAu tinh cho mdt nhip dim:
89.1x2=178.2 kN
Thé tich cot thép trong badn ban mit cau la:
1782 4 5
7.85x9.81

Vay thé tich clia bé tdng ban mit cau la: 89.1-2.3=86.8 m’

Trong lugng bé tong bdn mit cau:
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86.8x2.5x9.81=2129 kN

Vay trong lugng badn mit cAu modt nhip dai 33 m la:
DCyqyc =2129+178.2 = 2307 kN
+ Tinh todn trong luong cdc lép phii mdt cau.
L6p BTN day 7cm c6 khéi lugng trén 1m dai 1a :
DW, =h,xy,xB, =0.07x2.4x10x9.81=16.5 kN/m
Trong lugng 16p phong nuéc day 1 cm trén Im dai 1a :
DW, =h, xy,xB, =0.01x1.8x10x9.81=1.8 KN/m
Trong lugng 16p mui luyén day trung binh 6 cm:
DW, =h,xy,xB, =0.06x2.5x10x9.81=14.7 kN/m
Trong lugng cic 16p phi mit cau trén 1m dai:
DW =16.5+1.8+14.7=33 kKN/m .
Trong lugng cac 16p phi mit cau cho 1 nhip dai 33 m:
DW, c =33x33=1089 kN
2.5.2. Lan can, 1é b hanh

CAU TAO LE BO HANH
TY LE : 1-20

PNEENEEN
S

350

720

1370

VAT
1.5% 20x20

650 B}
1 200 Vm% 350 | 300

300

| 1300 AL 200 |

A

SVTH : TRAN BA DU TRANG: 21



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

BO TR THANH - COT LAN CAN

TY LE : 1-20
10 x 200 = 2000 . 10 x 200 = 2000

150 1507 150

T | 4 d

L

|
o)

| 250 |100 250 |00

1550

H 4 d

650

200 |

- Chon thanh lan can thép 6ng:
budng kinh ngoai : D =100 (mm)
Budng kinh trong : d = 90 (mm)
- Khoang cach 2 ¢Ot lan can 1a 2000 mm
- Khdi lugng riéng thép lan can: y, =0.785x10" N/mm’
- Thép cacbon s6 hi€u M270 cép 250 ¢6 f, = 250 MPa
Trong lugng thanh lan can trén 1 m dai

2 42 2 2
D —d Xn:7.85><nxwz0.012 T/m

gDC = yS x
Trong lugng ban than 1 tru:

P'=yxV,_+P, =0.785x10"x V. +V, +V, +P,
V, : Thé tich tAm thép T,

V1 = %x 160+120 x640x10=896000 mm®
V, : Thé tich tAim thép T,

V, =2xbx1xh=2x150x750x10 =2250000 mm’

V3 : Thé tich tAim thép T;
V, =bxIxh=150x180x10=270000 mm’

Py : Trong lugng &ng lién két

Py =

2 2 2 2
b —d ><TC><1=2><0.785><10_4X3.14X¥X120224.55 N

2xy x
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P'=y xV,_+P, =0.785x10"x 896000 +2250000+ 270000 +24.55

=29271 N=0.293 T
Véi dién tich phan bé tong A, = 0.367 m®.
Thé tich tudng lan can + 1€ bd hanh + b6 via V, =0.367x2x33=24.22 m’

Ham lugng cot thép trong lan can chi€m k, = 1.5 %
Ta c6 thé tich c6t thép trong lan can : V,, =V, xk, =24.22x1.5% =0.363 m’

Khoi lugng cot thép trong lan can 1a : G, =V, xy, =0.363x7.85=2.85T
Thé tich BT trong lan can: V,, =V, -V, =24.22-0.363=23.857 m’
Khoi lugng BT trong lan can: G, =V, xy, =23.857x25=59.6 T

Vay, khoi lugng toan bo bé tong cot thép Ia:
G, =G, +G,, =2.85+59.64=625T

Céc tru ciach nhau 2m, tdng s6 lugng 13 17 tru. Khdi lugng phan tay vin va cot
lan can cho 1 nhip: G,, =0.012x33x2x2+0.293x17x2=11.546 T

2.5.3. Dam ngang

T— 1705400 ﬂ
T

— 150
— 150

500

J

1—1140%t LQOOJ

DAm ngang dudc bo tri tai 2 ddu dAm. Téng s& dim chinh trén 1 nhip 1a 7
dim do d6 tai mot diu dAm c6 6 dim ngang. Vay c¢6 12 dim ngang trén 1
nhip.
Dién tich 1 dim ngang theo phuong ngang ciu I 0.8 m?.
Thé tich tdt ¢4 dim ngang : V,, =0.8x0.9x12=8.64 m’
Ham lugng c6t thép theo thé tich trong dAm ngang 1a kyy, = 2%
Trong lugng cdt thép trong 1 dim ngang : G, =0.02x8.64x7.85=1.36 T
=8.64x98% =85 m’

Trong lugng toan bd dim ngang 1a : G, =1.36+8.5x25=2261 T
2.5.6. Cau tao dam chu

Poan cit khic: Ly = 900 mm

Poan dam dic: Ly, = 1200 mm

Thé tich bé tong dam ngang : V.

cdn
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— Mit cit ngang dam tai gdi

1200
1 |

T—QOO ﬂ
150

150

500

L
L g

MGt cdt ngang dam tai goi

— Mit cit ngang dam tai doan cit khac

1900
447500 900 ——— 500 4%

30 (150
30 L il
) L 150
Vit —
150x150
1600
1300

% 625 ‘ 650 ‘ 625 %
1900

Mt cdt ngang dam tai doan khdc
— Mt cdt ngang dam tai giita nhip
1900

650 600 650
l;jéo W | 1 150

30
150
150x150
730
1600
320
182 10
210
— —\
ngfszs | 650 | 625 Aggl
1

MGt cdt ngang dam tai giita nhip
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— Dam chd tai dau dam

GVHD: TH.S. PHAM VAN TOAN

.
800
L
800
|l
- 1200
350 L 1 550

Cédu tao ddu dam chinh

+ Tinh todn dic trung hinh hoc didm super-t
BANG PAC TRUNG HINH HQC TAI TUNG MAT CAT

Mt Cit 0

1

2

3

4

S

6

x(mm) 0

2100

3230

6460

9690

12920

16150

A (mm?) | 763700

1448200

745920

745920

745920

745920

745920

A' (mm?) | 1090130

1774630

1072350

1072350

1072350

1072350

1072350

+ Tinh trong lugng 1 dam chu

Poan dam cit khic:

Dién tich ti€t dién

Trong lugng doan dam:

A, = 763700 mm?

Vipe = Ay x Ly, x 2 = 763700x 900 x 2 = 1374660000 mm®

Poan dam dic:

Dién tich ti€t dién

Trong lugng doan dam:
Vo =Ag, %L

dac

Poan dam con lai:

Dién tich ti€t dién
Trong lugng doan dam:
V,

3DC

=A,x[L-2x L, +L
= 745920 x| 33000-2x 900+1200 |=21482496000 mm®

dac

A, =1448200 mm?

x 2 =1448200x1200x 2 = 3475680000 mm?

A, = 745920 mm?

Tinh tdi dam cht coi 12 tai trong rdi déu sudt chi€u dai dam:

Vi = Vipe + Vype + Vo =1374660000 + 3475680000 + 21482496000

= 26332836000 mm® = 26.3 m®

Lugng thép trong dam chi chi€m khodng 0.2 T/m’

Vay khdi lugng thép trong dim chii : G, =0.2x26.3=5.26 T

Thé€ tich bé tdng dim chii : V,, = 26.3- gzg
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Ty trong bétdong dam chii y, =2.5 T/ m®
Trong lugng bé tong dim chii : G =2.5x25.63=60.075 T
2.5.7. Khdi lugng cong tdc mé, tru
1. Cautao md, tru cau
- M6: Hai m& d6i xting, diing loai md ning chit U, bing BTCT tudng thing,
dit trén nén méng coc khoan nhdi dudng kinh D=1m.

- Tru ciu: Truy dic BTCT, dugc dit nén méng coc khoan nhdi D=1m.

00—500. 5100
‘ 13500 ‘ (S 1

500

1095
— — — — — — — 875
900 T’;oo 00 ?}0

3000 | 1500 3500 3500 —1500—1 3000

[ Il

CAu tao md cau
w 13500 w T—QDO‘TAZOO‘T—QOD‘T

1095
r— — — — — — — —

10000

T—1500‘, L1500 1500 — :—‘ISOD‘T

- 1
- y:ﬂﬂHL:ﬂMyi qum JJ
1l [ [ M @

CAutao tru cau T1

2. Cong tdc mé cau
Khdi lugng mé cau:
Khoi lugng tudng canh:

V, = 2><(3.6><1.995+1.5x0.5+%xl.Sx 0.875jx0.5 =43 m?
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Khdi lugng thain md: V,, =0.9x1.4x13.5=17.01 m®

Khdi lugng tudng dinh: V,, =0.5x1.095x13.5=7.4 m®

Khdi lugng bé mo: V, =6x2x13.5=162 m®

Ta c6 khdi lugng mot md: V,, =4.3+17.01+7.4+162=190.71 m?

Khdi lugng hai md : V, =2x190.71=381.42 m*

Sd bd chon ham lugng cdt thép trong md 1 80 kg/m’

Khoi lugng cot thép trong 2 mo 1a G =0.08x381.42=3051T

Thé tich bé tong 2 md 1a: V,, = 381.42—370—'8551 =377.53 m®

Trong lugng bé tong la: G, =2.5x377.53=943.83 T
3. Cong tac tru cAu
Khéi lugng tru ciu:
Khdi lugng xa mii: V,, = (1.095x13.5+1.5x13.5+1.5x1+6.5x1)x3=129.1 m®
Khoi lugng than try: V; = 6.5x3+3.14x1.5° x7=185.96 m®
V2= 6.5x3+3.14x1.5° x10=265.65 m’
Ve = 6.5x3+3.14x1.5° x9.5=252.37 m’
V; = 6.5x3+3.14x15° x55=146.11 m’
Khéi lugng méng tru: V,, =6x12.5x3=225 m®
Khoi lugng 4 tru :
V =129.1x 4 +185.96 + 265.65 + 252.37 +146.11+ 225 x 4 = 2266.49 m’
Sd bd chon ham lugng ¢St thép than tru 13 120 kg/m’, ham lugng thép trong
méng tru 12 80 kg/m?, mil try 13 100 kg/m’
Khéi lugng cot thép 4 tru:
G, = 4x129.1x0.1+ 185.96 + 265.65+252.37 +146.11 x0.12+4x225x0.08

=225.65T
225.65

Thé tich bé tong trong 4 tru 1a: V,, = 2266.49 — =2237.74 m®

Trong lugng bé tong trong 4 tru: G, =2.5x2237.74=5594.36 T

2.6. Tinh todn s b s6 lwgng coc trong mong
Tinh todn sd bo s6 lugng coc trong méng cho mé va tru biang cdch xac dinh cic
tdi trong tdc dung 1én dau coc, ddng thdi x4c dinh stc chiu tai cda coc. Tir d6
sd bo chon s6 coc va bd tri coc.
2.6.1. X4c dinh tdi trong tac dung l1én ddy mé
1. X4c dinh s6 coc trong mé M,
Lyc tinh todn dugc x4c dinh theo cong thic: Q =Zn,y,Q,
Trong d6: Q; : T4i trong tiéu chuin
niyi: Hé s& diéu chinh va hé s tdi trong
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Hé s6 tdi trong dudc 14y theo badng 3.4.1-2 (22TCN272-05)
Xéc dinh tdi trong tdc dung 1én m&
DPudng 4nh hudng tai trong tdc dung Ién md:

tinh tai

VNN AN NN N VNN
|

L=33m

®=16.5
Tinh tai:
DC= 1.25x(Pis+(gaim+Lbmet e+ Lo )/ 33X®)
= 1.25x(487.17+(457.345+230.7+74.046+22.61)/33x16.5)=1589.84 T
DW=1.5x108.9=163.35T
Hoat tai:
Do tai trong HL93 + ngudi (LL+PL)

LL:n.m.y.(l+%). Py, +1.75m. PL+WL

Trong dé:
n: SO lan xe, n=2
m: Hé s6 lan xe, m=1
IM: Lyc xung kich IM=25%
v: Hé s6 tai trong =1.75
P;, y;: Tai trong truc xe, tung dd dudng anh hudng.
®: Dién tich dudng anh hudng.
+ Tai trong lan (LL) : T4i trong lan thi€t k€ gém tdi trong 9,3 KN/m phan
b6 déu theo chiéu doc.
+ PL: Tai trong ngudi, 3 KN/m”=> T&i trong ngudi bd hanh phan bé doc
trén cau 12 PL=(1.5x3)=4.5 KN/m = 0.45 T/m
+ Chiéu dai tinh todn clia nhip L=33m
+ Pudng dnh hudng phan luc va sd dd x&p xe thé hién nhu sau:
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P=14.5T P=14.5T P=3.5T

p=0.93T/m

33m

0.87 U.74

P=11T__P=11T

p=0.93T/m

33m

1.2m ]
_,h

0.96
il
So do xép tdi len duong dnh hudng dp luc mé
Tir sd @6 x€&p tai ta xdc dinh dugc phan luc gdi do hoat tdi tic dung.
Vi t6 hgp HLI3 (xe tai thi€t ké+tai trong ngudi+lan)
LLyy g = 2x1x1.75x1.25x[14.5x 1+0.87 +35x0.74]

+1.75x16.5x 0.45+0.93 =169.81 T

Vi t6 hop HL-93M (xe tdi 2 truc +lan)
LLy o3 = 1.25%11x(14+0.96) +1.25%16.5x0.93 =46.12 (T)
= LLpna= Max( LLyyp o3k ; LLygp o3m) = 169.81(T)
Tdng tai trong tic dung 1én ddy dai
Pdév di = 1589.84+163.35+169.81=1923 (T)

X4ac dinh sifc chiu tai cua coc :

+) Chon coc khoan nhdi bing BTCT dudng kinh D=1m. khoan xuyén qua céc
16p da't dinh va ngam vao 16p d4 goc.

+) Bétdng coc mac 300

+) Cot thép chiu lyc 2025 c6 cudng dd 420 MPa. Pai tron $10a200.

Xdc dinh sic chiu tai trong nén cua coc nhoi theo vat liéu lam coc :

+) Bé tdng cap 30 ¢ f =300 ky )
cm
+) Cot thép chiu lyc Al ¢6 R_=2400 ky R
cm

Stc chiu tdi cia coc theo vit liéu

Stc chiu tai cia coc D=1000mm
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Theo diéu A5.7.4.4-TCTK stic chiu tai cda coc theo vat liéu 1am coc tinh theo
cong thitc sau :
P =¢.P
V6i P,= cudng do chiu lvc doc truc danh dinh c6 hodc khong ¢6 udn tinh theo
cong thuc :
P =¢px m xm, xf; x A —A, +fy xA,
=0.75x0.85x 0.85x% f; x A —A, + fy xA

Trong do :
¢ = Hé s6 stc khang, ¢=0.75
m;,m, : Cac hé sd diéu kién lam viéc.
f.” =30MPa: Cudng do chiu nén nhd nhit clia bétong
f, =420MPa: Gidi han chay déo quy dinh cua thép
A.: Dién tich ti€t dién nguyén clia coc
A=3.14x1000%*/4=785000mm’
Ay Dién tich ctia c6t thép doc (mm?).
Ham lugng cot thép doc thudng hdp 1y chi€m vao khodng 1.5-3%. VGi ham
lugng 2% ta co:
A =0.02xA_=0.02x785000 =15700 mm’
Vay siic chiu tai ctia coc theo vat liéu la :

P =0.75x0.85x 0.85x30x 785000—15700 +420x15700 =16709.6x10° N

Hay P,=1670.9 (T)
Xic dinh siic chiu luc nén cta coc don theo cuong do dat nén.
S6 liéu dia chat :
+) LGp 1 : Sét pha cat
+) L6p 2 : Sét cat xdm déo
+) Lép 3 : Cat hat vura
+) Lép 4 : C4tlan sdi
+) LGp 5 :cat pha sét ¢ vo so
+) LGp 6 : Sét cat xdm vang nia ciing
+)Lép 7 : B4 goc
Theo diéu 10.7.3.2 sitc khdng dd cla coc dudc tinh theo cong thifc sau :

Qr=0Qr=04,,Qp
Véi szquD;

Trong do :
Q, :Stc khang dd mii coc
dp : Sttc khdng don vi miii coc (Mpa)
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O  : HEé s0 stic khdng ¢,=0.55  (10.5.5.3)

A, - Dién tich mii coc (mm?)
Xdc dinh svic khdang miii coc :
qp=3qu K, d (10.7.3.5)
Trong dé:
K, :Kha niang chiu tdi khdng thd nguyén.
d : Hé s8 chiéu sau khong thif nguyén.
(3+%)
K,=——D2 (10.7.3.5-2)

sp i
10,1+ 300-¢
Sd

H
d=1+04—<34
DS
qu : Cudng do chiu nén doc truc trung binh cta 16i da (Mpa), q, = 35Mpa
K,, :Hé sd kha niing chiu tai khong thd nguyén
Sq : Khodng cdch cdc dudng nit (mm). LAy Sy =400mm.

tg : Chiéu rong cdc dudng nit (mm). LAy ty=6mm.
D : Chiéu rong coc(mm); D=1000mm.
H, : Chiéu sau chon coc trong hd dd(mm). Hg = 1000mm.

D, :DPudng kinh hd da(mm). Dg = 1200mm.
Tinh dugc: d=1.33

Ksp =0.145
Vay q,= 3 x30 x0,145x1,33=17.36Mp = 1736T/m*
Stic chiu tai tinh todn cua coc (tinh theo cdng thitc10.7.3.2-1) 1a :
Qr = ¢.Qu = 0qp.A, = 0.5 x1736 x3.14x1000%/4 = 681.38x10°N =681.4 T
Trong dé6:

Qr : Stic khang tinh todn cta cac coc.

0 : Hé s0 stic khang d6i véi stic khang mili coc dudc quy dinh
trong bang 10.5.5-3

A, : Dién tich mit cit ngang ctia mili coc

Tur cdc két qua tinh dudc chon sitc chiu tai clia coc 1a
[P, |=min P,Q, =6814 KN

Xic dinh sé lugng coc khoan nhdi cho méng mé M,

Phén luc tai gdi do t& hgp tai trong & trang thdi giGi han cudng do 113

Ragyqai = 1923 T

Céc coc dudc bo tri trong mit phang sao cho khodng cich giita tim cdc coc a>3d
(d : Pudng kinh coc khoan nhdi). Ta ¢6 :

V6iP=6814T

Vay s6 lugng coc sd bd 1a :
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R 1923
ng = —=1.5x=—=—"-=4.3 (coc).
P g 681.4 (coc)
V6i B- Hé s6 kinh nghiém xét dén Ivc ngang va mdé men B=1.5
Dung 6 coc khoan nhdi D=1m bé tri nhu hinh vé
‘ 13500

71 50? 5250 Q 5250 Qsooﬁ

6000
400

é @ |

M:it biing méng mé M,

2.X4c dinh s coc tac tai tru T,
Tinh tai:
DC= 1.25X(Pyu+(Zdam+EbmetLictLoc)/33X®)
= 1.25x(1702.58+(457.345+230.7+74.046+22.61)/33x16.5)=3109.1 T
DW=1.5x108.9=163.35T

¢ 4300 -r- 4300 15000 4300 - 4300 ~

<
i <—|
o
o
o
o
e <—|
o
o
o
o
o
o
K <
o
o
o
i <—|
o
o
<
o
W
g
g

Puong anh huéng ap luc 1én tru T,
Phén Ivc gbi do 2 xe tdi 3 truc:
RER =P xy,+P,xy, +P,xy,
=35000x%0.7446 + 145000 % 0.8777 + 145000 x 1.0108
=299894 N
RiR =P xy,+P, xy, +P, xy,
=35000x%0.5867 +145000 % 0.4536 +145000 x 0.3204
=132765 N

R®™ =RI* +R™ = 299894 +132765 = 432659 N

Phan lyc tai goi do xe tandem:
R“*™ =110000x 1.0108 +0.9737 =218295N
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Phan luc tai goi do tdi trong 1an giy ra trén 2 nhip :
R]pane = R:a“e =9.3x 33000-350 x1.0108x0.5=153462 N

R =R + R =153462 +153462 = 306924 N

Phdn lyc tai g6i do tdi trong ngudi bd hanh giy ra trén 2 nhip :
REL = RfL =4.5%x 33000-350 x1.0108x0.5=74256 N

RO = R+ REL =74256 +74256 =148512 N

So sdnh cic td hgp do hoat tdi gy ra:
TS hop 1:

R=0.9x Rz‘;‘; +R(TZR) +R(P2L) =0.9x 306924 + 432659 +148512=814137 N

TS hgp 2: R= Rf,; +R2“) +R(T;)“ = 148512 +306924 +218295 =673731 N

T6 hop 3: R= REL) + Rﬁ’)‘ + R(Tll? = 74256 +153462 +299894 =527612 N

Chon t6 hop 1 dé tinh todn do t& hdp 1 ¢6 phan luc tai g&i 16n nha't va td hdp 3
vi ¢6 thé tao momen udn véi tru 16n nhat
Vay tong tai trong tdc dung 1én ddy dai
Pasy d2i =3109.1+163.35+81.4137=3353.86 (T)

Xic dinh s6 lugng coc khoan nhdi cho méng tru T,
Theo tinh todn & trén ta ¢c6 P.=681.4 T

Vay s6 ludng coc sd bd 1a :

no= px R 55335386
P 681.4
V6i B- Hé s6 kinh nghiém xét d&€n lyc ngang va mo men B=1.5
Dung 8 coc khoan nhdi D=1m b@ tri nhu hinh vé
| 12500 |

? 3500 Q 3500*3500&
(an)

=7.3 (coc).

6000
400

6 @ @ @

Miit bing méng tru T,
Gia thi€t cdc tru khic cling bo trf s§ ludng coc nhu tru T,
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BANG TONG HOP KHOI LUGNG CAU

Pon gia | Thanh tién

STT Hang muc cong trinh | Don vi K.Lugng (triéu

dong) |(triéu dong)

A : K&t cAu bén trén

1./ Tay vin lan can

1 6ng thép D100/90 Téan 4.75 23 109.296
2./ Chan lan can & Lé bd
hanh
2  |Bétong 35MPa m’ 71.58 0.75 53.685
3 |Cot thép tron céc loai Téan 8.55 16 136.800

3./ L6p pht miit cau

Bétong nhua hat min day 7

4 |Cm m”> | 18153 | 0.66 1198.098

5 |Lop phong nuwéc day 10mm| m* | 1815.3 0.3 544.59

6  |[Lép mui luyén 6cm m’ | 108.92 | 0.75 81.69
4./ B&n mit cau

7  |Bétong 35MPa m’ | 459.80 | 0.75 344.92

8  |C.thép tron céc loai Tan 92 16 1472
4./ DAm ngang

9 |Bétdong 35MPa m’ 42.5 0.75 31.875

10 |C.thép tron céc loai Téan 6.8 16 108.8
1./ K&t cAu nhip

11 |Bétong SOMPa m’ | 897.05 1 897.05

12 |C.thép tron cdc loai Téan 184.1 16 2945.6

13 |C.thép cudng dd cao Tan 12.48 35 436.800

B : K&t cau bén duéi

1./ Tru cau

14 |Bétdng 35MPa m’  [2237.74] 0.75 1678.305

15 |C.thép tron cic loai Tan | 225.65 16 3610.4
2./ M3 céu

16 |Bétdng 35MPa m’ 377.53 0.75 283.148

17 |C.thép tron cdc loai Tan 30.51 16 488.16
3./ G6i cau

18 | Gdicaosu Bo 70 1.5 105
4./ Khe co gidn ciu

19 |Khe co gidn cao su m.dai | 16.00 1.5 24.000

5./ Coc khoan nhdi
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20 |Bétong 35MPa m’ 974.50 0.75 730.875

21 |C.thép tron cdc loai Tan 48.73 16 779.600

Tong cong 100606.92

Xay ldp khic =10%x100606920000=10060692000
A=100606920000+1006069200=101612989200
Chi phi khiac B=10%x100606920000=10060692000
Téng A+B=111673681200

Thanh tién : moét tram mwoi mét ty sau tram bdy ba triéu sdu tram tam mot
nghin hai tram dong.

SVTH : TRAN BA DU TRANG: 35



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN
CHUONG III
THIET KE SO BO PHUONG AN II
PHUGNG AN CAUDAM LIEN TUC

Khé cau: Ciu dugc thi€t k&€ cho 2 1an xe va 2 1an ngudi di bo
K=10+2x1.5=13m
Téng bé rong ciu k€ ci lan can:
B =10+ 2x1.5 +2x0.25 =13.5m
So d6 nhip: 49+70+49 = 168m
3.1. Tinh toan s¢ bd khdi lugng phuong 4n két cAu nhip

1/2 MAT CAT TAI GO 1/2 MAT CAT GIUA NHIP
TY LE 1:40 TY LE 1:40

250‘ ‘ 1500 5000 5000

Ala —1500"—f50
/N 0

Bé tong nhya : 70 mm
L6p phong nudc : 10 mm
Lp mui Tuyén tb: 60 mm

2% 2%

00
él:
R

AV2 S
200x200

25%,—1370—,
500
=
IS5
2504

4000
2

3229

L700

\ 2600 \

DAm hop c6 ti€t dién thay d6i v6i phuong trinh chiéu cao dAm theo cdng thic:
(H p hm)

o X +h

Trong do:
Hp=4m: h,;=2m, chiéu cao dim tai dinh tru va tai giita nhip.

L : Phan dai cua canh hang L —LZZ =34m

(4-2)
34
Bé day tai ban day hop tai vi tri bat ky cach gitta nhip mot khoang L, dugc tinh
theo cong thic sau:
B,

Thay s0 ta co: Y= X+ 2
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Trong dé:
h, , h, : Bé day ban ddy tai dinh tru va giita nhip=0.7m ;0.3 m
L : Chiéu dai phan cdnh hang
Thay s6 vao ta c6 phuong trinh bac nhat:
h,=0.3+0.4/34xL,

Tén
dot K, K, K, K, K, K; K, K, K,
L dot
m 6 3 3 3 3 4 4 4 4

Viéc tinh todn khéi luong két cau nhip sé duoc thuc hién bang cdch chia dim thanh
nhitng d6t nho (tring vdi dot thi cong dé tién cho viéc tinh todn), tinh dién tich tai
vi tri dau cdc nt, tir d6 tinh thé tich clia cic d6t mot cach tuong d6i bang cach nhan
dién tich trung binh ctia méi dot véi chiéu dai cua no.

+ Khoi K, trén dinh tru dai 12 m

+ Dot hop long nhip bién va giita dai 2,0m

+ S6 dot trung gian n = 4x3+4x4 m.

+ Khoi dic trén da gido dai 13m

2000 VIGO0 XI0-120

13000
| ||
K8 K7

000
j
KI

1

S10 89 S8 S7

S0 00
So do chia dot dam
e Tinh chiéu cao tong dét ddy dam hop bién ngoai theo duong cong c6 phuong
trinh la:

Y, =a,X*+ b,
a- 4_22 =1.73x102%, b; =2.0m
34
Tiét

Thit tu | dién a, b,(m) | x(m) | h(m)
1 SO0 [0.00173] 2 34 4
2 SO [0.00173] 2 325 | 3.83
3 St [0.00173] 2 28 3.36
4 2 [0.00173] 2 25 3.08
5 S3 000173 2 22 2.84
6 s4 (000173 2 19 2.62
7 S5 [0.00173] 2 16 2.44
8 S6 [0.00173] 2 12 2.25
9 S7 [0.00173] 2 8 2.11
10 S8 [0.00173] 2 4 2.03
11 9 (000173 2 0 2
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Bang tinh dién tich cdc mat ct tai cac vi tri:

Chiéu Chiéu | Chiéu | Chiéu Dién tich

Tén dai X cao day | rong mit cat
mat ban ban

S cit | dst | (m) | hop | day | day (m?)

TT (m) (m) (m) (m)

1 S00 1.5 32.5 4 0.7 5.2 10,2

Tinh khoi luong cac khoi dic:
Chiéu Chiéu | Chiéu | Chiéu | Dién tich mat

Tén dai X cao day | rong cat
mat ban ban

S cit | dst | (m) | hop | ddy | day (m?)

TT (m) (m) (m) (m)

1 S00 1.5 34 4 0.7 5.2 10.2

2 SO 4.5 32.5 3.83 0.68 5.31 10.11

3 2 3 28 3.36 0.63 5.6 9.87

4 S2 3 25 3.08 0.59 5.78 9.32

5 S3 3 22 2.84 0.56 5.93 8.95

6 S4 3 19 2.62 0.52 6.07 8.23

7 S5 4 16 2.44 0.49 6.18 7.95

8 S6 4 12 2.25 0.44 6.3 7.85

9 S7 4 8 2.11 0.39 6.39 7.82

10 S8 4 4 2.03 0.35 6.44 7.8

11 S9 4 0 2 0.3 6.46 7.65

+Thé tich = Dién tich trung binh x chiéu dai
+Khoi lugng = Thé tich x 2.5 T/ m*(Trong lugng riéng ciia BTCT)
Bang xac dinh khoi lugng cac dot dic

Diéntich | Chidu | Thé Khoi
tbinh dai tich luong
STT Khoi diic (m?) (m) | (m?) (T)
1 1/2 dinh tru 10.2 1.5 15.3 38.25
2 1/2K0 10.11 45 | 455 113.74
3 K1 9.87 3 2961 | 74.03
4 K2 9.32 3 27.96 69.9
5 K3 8.95 3 2685 | 67.13
6 K4 8.23 3 2469 | 61.73
7 K5 7.95 4 31.8 79.5
8 K6 7.85 4 31.4 78.5
9 K7 7.82 4 31.28 78.2
10 K8 7.8 4 31.2 78
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11 K9 7.65 4 30.6 76.5
12 Téng cua 8 dot dic 34 326.19 | 81548
13 KN(hgp long) 7.69 2 15.38 38.45
14 KT(Dic trén BG) 7.69 13 99.97 249.93
Tong tinh cho
15 mot nhip bién 49 441.54 | 1103.86
Tong tinh cho
16 mot nhip gitta 70 m 70 667.76 | 1669.41
17 Tong tinh cho
toan nhip lién tuc 1550.84 | 3877.13
Vay tong thé tich bé tong ding cho 3 nhip lién tuc Ia:
V, =1550.84 m’
3.2. Xac dinh so b s6 luong coc trong mong.

3.2.1. Cong tac mé cau
Khoi luong mé céu :

MAT CAT MO CAU

TY LE 1:100
500
‘ 7000 712004
o
& - — — = Ié
N E
RN =
S \
2 s | -
=2 ‘ |
500 5000 500
o
% 1500 3000 —-1500+

\
L M _ 'Mﬂﬂf“ﬁ

Cdu tao mo M0

Khaéi lugng tuong canh :

MC:2X{LZX7+1X&3+(33+7

jx3.3}< 05=28.7m
o
Khoi luong than mo :
V,=(3.1x1.7x13.5)=71.15m’

Khéi lugng tuong dinh:V,,=0.5x2.4x13.5=16.2 m’
Khéi lugng bé mo  : V,,=6x2x13.5= 162 m’
Ta c6 khoi lugng mot mo :

" V,=28.7+71.15+16.2+162=278.05 m’
Khéi luong hai mé : V=278.05 x 2 = 556.1(m?)
So bo chon ham luong c6t thép trong mé 80 kg /m®
Khéi lugng cot thép trong mo 1a : G=0.08x556.1=44.5 T

VVV VVV VY

% Xac dinh so coc trong mé M0
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- Luc tinh todn duoc xac dinh theo cong thiic:

Q= Zﬂi yiQ

Trong d6:  Q, = Tai trong tiéu chuin
1.y, : Hé s6 diéu chinh va hé so tai trong
- Hé s0 tai trong duoc 1ay theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai
- Tinh tai két cu nhip dan phan bd déu trén nhip
g, =1.25x1103.86/49=28.16 T/m
- Tinh tai 16p phu va lan can,gd chan phan b6 déu trén nhip
g, = 1.5 x 2.835+1.25x 2x0.6006) =5.75T/m
- Téng tinh tai phan bo déu la:
g=g, +g,=28.16+5.75=3391 T/m
Ta c6 duong anh hudng ap luc 1én md do tinh tai nhu hinh V&(gan ding xem
nhu hinh tam gidc):
) 49m )
| 1

1

Puong anh huong dp luc lén moé MO
- Dién tich dudng anh hudng 4p luc mo: o =24.5 m?
+ Phan lyc do finh tai nhip
DC,,, = 24.5x28.16 = 689.92T
+ Phan luc do tinh tai ban than mo
DC,s=278.05x2.5x 1.25=868.91T
Phan luc do tinh tai 16p phu va lan can
DW =24.5x 5.75=140.88 T
Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

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

Trong do:
n:So6lan 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

(1+%) = 1.25, v6i IM = 25%

P, ,y, :Tai trong truc xe, tung do6 duong anh hudng.
o : Dién tich duong anh huong.
+ Tai trong lan (LL): Tai trong lan thiét k€ gom tai trong 9,3KN/m phan bo
déu theo chiéu doc.
+PL : Téi trong ngudi, 3 KN/m* = Tai trong ngudi bo hanh phan bo doc trén
cau la PL = (1.5*%3) = 4.5 KN/m=0.45T/m
+ Chiéu dai tinh toan ctia nhip L =49 m
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+ Pudng 4nh hudng phan luc va so d6 xép xe thé hién nhu sau:

P=14.5T P=14.5T P=3.5T

p=0.93T/m

49m

0.91 U.6Z

P=11T__P=11T

p=0.93T/m

49m

1.2m ]
_T;

0.98

Pah ap luc mé M00

So do xép tai lén duong anh huong dp luc mo
Tir so do xép tai ta xac dinh dugc phan luc goi do hoat tai tic dung.
- V6i t6 hop HL-93K (xe tai thi€t k& + tai trong ngudi+tai trong lan)
LLy o3k = 1.25[14.5x(1+0.91) + 3.5%x0.82] +24.5x(2x0.45)+24.5*%1.25%0.93
=88.74 T
- V6i t6 hop HL-93M (xe hai truc + tai trong l1an)
LLyy oy = 11x(1+0.98) + 24.5x0.93 =44.6 T
= LLu = Max( LLy; o35 LLpy o3m) = LLyy o3¢ = 88.74 T
- Khi x&p 2 lan xe bt lgi hon ta c6 phan luc 1én mé do hoat tai
LL =2x1x1.75x1.25x[14.5x(1+0.91)+3.5x0.82)]+1.75x 24.5x (2x0045+0.93) =
=212.18 T
Toéng tai trong tac dung lén day dai
Ppgy ai = 689.92+ 868.91 + 140.88 + 212.18=1911.89 T
-Xac dinh siic chiu tai cua coc:
Theo nhu tinh todn & phan trén vi coc chong vao da nén ta ¢
P=681.4T
X4c dinh so luong coc khoan nhéi cho méng mé M,
Phan luc tai goi do t6 hop tai trong & trang thdi giGi han cuong do I 1a:
Rpsyai = 1911.89 T
Cic coc dugc bo tri trong mat phang sao cho khodng cich giita tim céc coc a > 3d
(d : Puong kinh coc khoan nhoi). Ta ¢6 :
V6iP =681.4T
Vay s6 luong coc so bo 1a :
e = fBx E: 1.5X1911'89
P 681.4
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V6i - Hé so kinh nghiém xét dén luc ngang va momen g=1.5

Duing 6 coc khoan nhoi ¢1 m b6 tri trén hinh ve.
| 13500

1 50? 5250 Q 5250 Qsooﬁ

o
o
;

Mt bang méng mo M,

6000

3.2.2. Cong tac tru cau

Khoi luong tru cau T1 :
MAT CAT TRU
TY LE 1:100

5200

——1000
(1400 1600 —1400
- — 1
=)
B3
=3 p
o
8 11500 5200 1500 3000
1400 1400 1500 1 11500 -
S
& 1000 3000 3000 3000 A900 11500 000 500 -
0 —y:

l l I l
Cdu tao tru T2
» Khoi lugng than tru :
V.= [(5.2x3+3.14x1.5%)x10] =226.65 (m°)
» Khoi luong mong tru : V= (3x6x11)=198 (m*)
» Khoi lugng tru T, : V=226.65+198 = 424.65(m°)
» Khoi lugng 2 tru : V=424.65x2 = 849.3 (m°)
So bo chon ham lugng co6t thép than tru la : 120 kg/m’, ham lugng thép trong méng
trula 80 kg/m’
Nén ta c6 : khoi luong cot thép trong hai tru 1a
G=2x(0.08x198+0.12x226.65)=86.1 T
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% Xac dinh so coc tai tru T1
-Xac dinh tai trong tac dung lén tru T1:
» Do tinh tai
- Tinh tai két cau nhip dan phan bd déu trén nhip
g =1, 25l1103.86+1669.41 —29.13T/m
49+70
- Tinh tai 16p phu va lan can,gd chan phan b6 déu trén nhip
g, = 1.5 x 2.835+1.25x2x0.6006 =5.75 T/m
Téng tinh tai phan bo déu la:
g=gl +g2=29.13 +5.75 =34.88 T/m
Ta c6 duong anh hudng ap luc 1én tru do tinh tai nhu hinh v€ (gan ding xem nhu
hinh tam giéc):

49m 70m

1

Puong anh huong dp luc lén tru T2
- Dién tich dudng anh hudng ap luc goi: © = 59.5 m*
+ Phan luc do tinh tai nhip
DC,,, = 29.13x59.5 =1733.24 T
+ Phan luc do tinh tai ban than tru
DC,, = 1.25 x424.65x2.5 =1327.03 T
+ Phan luc do tinh tai 16p pht va lan can
DW =59.5x5.75=342.125 T
> Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL =n.m.y .(1+%).(Pi y.)+1.75 @ (PL + W)

Trong do:
n:So6lan xe,n=2.
m: Hé so lan xe, m = 1
IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
y : Hé s0 tai trong, y = 1.75

(1+%) = 1.25, v6i IM = 25%

P, .y, :Tai trong truc xe, tung do dudng anh hudng.
@ : Dién tich duong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k& gom tai trong 9,3KN/m phan bo déu
theo chiéu doc.
+PL : Téi trong ngudi, 3 KN/m* = Tai trong ngudi bo hanh phan bo doc trén ciu la
PL = (1.5%3) = 4.5 KN/m=0.45T/m
- Tinh phan luc 1én mo6 do hoat tai
+ Chiéu dai tinh toan ctia nhip L =119m
+ Pudng anh hudng phan luc va so d6 xép xe thé hién nhu sau:
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12 M
P=11T[ P=11T
p=0.93 T/m pP=3.5T P=Y4 5T P=3.5TP=14.5T
4343 15 4.34.3
49 M S & 2 N8
S Sg S o o 70M

L1y D1
So do xép tdi lén duong anh huong dp luc tru T2
Tir so d6 xép tai ta xac dinh dugc phan luc goi do hoat tai tic dung.
- V6i t6 hop HL-93K (xe tai thi€t k€ + tai trong lan+tai trong ngudi)
LLi o3k = [14.5x(140.914+0,66+0,72) + 3.5x(0.82+0,79)] +59.5x (2x0.45+0.93) =
=162.23T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLij o3m = 11x(14+0.98) +59.5x0.93 =77.12 T
= LLyu = Max( LLy o3x; Ly osm) = Ll osx = 162.23 T
- Khi xép 2 lan xe bat loi hon ta ¢6 phan luc 1én moé do hoat tai
LL =2x1x1.75x1.25x[14.5x (1+0.91+0,66+0,72)+3.5x (0.82+0.79)]+
+1.75x59.5x(2x0.45+0.93) =42391 T
Téng tai trong tac dung lén day dai

Vay :
Posy ai = 1733.24 +1327.03 + 324.125+423.91=3826.31 T
. X4c dinh so luong coc khoan nhoi cho méng tru T1
Theo nhu tinh toan & cac budc trén ta ¢6 P.=861.4 T
. Xc dinh so luong coc khoan nhoi cho tru T1

Cic coc dugc bo tri trong mat phang sao cho khodng cich giita tim céc coc a > 3d
(d : Buong kinh coc khoan nhoi).
Vay s6 luong coc so bo 1a :

n.= fBx R_ 1.5x 3826.31 7 4 (coc).
P 681.4

V6i B - Hé so kinh nghiém xét dén luc ngang va momen  g=1.5
Duing 8 coc khoan nhoi ¢1 m b6 tri trén hinh ve.
11000

O 3000 () 3000 () 3000 Q
o

o

b o0 o O

Mt bang méng tru T2

6000
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Téng mitc ddu tu phuong an 11

Don Thanh tién
Hang gid
muc cong | Pon | Khoi
TT | trinh vi luong | 1000 d 1000 d
Téng A+B+C | 115354640.5
muc dau
tu pa II
Gia tri du I+I+IIT | 109861562.4
todn xay
A, |lap
I, K&t cau phan trén
BTCT 3 m’ | 1550.84 | 750
nhip lién
1 tuc 1163130
Goi dam Cai 16 1,000
2 | lién tuc 16,000.00
Betong 4t | m’ | 307.44 | 660
phan mat
3 |cau 202910.4
Bétong m’ | 150.06 | 750
lan can,
4 | gd chan 112545
Khe co m 24 2,000
5 |gian 48,000.00
Lép
phong
6 nuGe m’ 2928 300 878400
ong
thoat
7 | nudc Cai 20 150 3,000.00
He¢ thong
chiéu
sang Cot 16 14,000 224,000.00
Tongl 2647985.00
11, K&t cau phan dudi
Be tong 750
1 |[mo m3 556.1 417075
Cot thép 16000
2 |mo T 44.5 712000
3 | Bétong m3 849.3 750 636975
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tru
Cot thép
4 |tru T 86.1 16,000 1,377600
Coc
khoan
nhoi
5 | DI00 m 420 1000 420000
Cong 2,623,495.20
trinh phu
6 |trg % 20
Téngll 6507145.2
I+11 9155130.2
Xay lap % 10% I+1I 915513.02
III | khac(%)
A=I+II+III 100706432.2
Chi phi 10% | I+I1 9155130.2
B, | khac(%)
Khao sat %
thiét
ké&,QLDA
1
Dén bu , %
giai
phong
mit bang
2
Ra pha %
3 bom min
Téng B 9155130.2
A+B 109861562.4
Chi phi % 5 A+B 5493078.12
du
phong(%)
G,
Chi tiéu 21,198.42
toan bo 1
D m? cau

Thanh tién: mot tram muoi lam ty ba tram nam tu triéu sau tram bon muoi
nghin nam tram dong

SVTH : TRAN BA DU TRANG: 46



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

CHUONG IV
THIET KE SO BO PHUONG AN III
PHUONG AN CAU GIAN THEP NHIP GIAN PON

- Khé cau 10+2x1.5m

- Dan c6 duong bién song song c6 thanh ding thanh treo.

- Chiéu cao dan H=9m.

- Chiéu rong khoang dan d = 7 m.

- S6 khoang dan n = 8.

- Thép hop kim thap cé6:
+ Cudng do chiu luc doc truc R,=2700kG/cm’.
+ Cudng do chiu nén khi uon R, =2800kG/cm”.
+ Trong luong riéng y=7.85 T/m’.

- Khoang céach tim 2 dan chu :B=11 m.

- Chiéu dai tinh todn dan cau L = 56 m.

11500
| |
S
s
3
3
250 /25
2501500250, | 5000 5000 4220500250
Bé tong nhya : 70 mm
Lép phong nudc : 10 mm
’ﬂ J HL\ 4 A Lo mui luyén b 60 J HL Q
Ban mat cau : 200 mm
=Y I N R S I B
|

11000

Cdu tao hé dam mdt cau
4.1. Cau tao hé mat cau.
-L6p phtt mat cau gom 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nude 2cm
+L6p dém tao doc 2 cm
+ Chiéu day trung binh ctia I6p phtt mat cau dtb = 12 cm va y =2,25T/m3
4.1.1. Xac dinh tinh tai.
* Tinh tai giai doan I:
-Trong lugng ban BTCT mat cau: g, = 2.5(0.2x8.6 + 0.15x4.4) = 5.95 T/m.
- Trong lugng hé mit cdu c6 dim doc, dim ngang khoang 0.08 T/m?
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" Trong luong ddm d& dudng ngudi di bo 0.04 T/m*
— Tinh tai giai doan I 1a :
Cune = [5.95 +(0.04x2.2)*2+0.08*8.6]= 6.814(T/m)
Tai trong phan bé cho mot dam 1a.
gl =6.814/5=1.36 (T/m).
* Tinh tai giai doan II:
-Trong luong 16p phu mat cau
glp=0,12 10.5 2.25=2.835T/m
Vay thé tich 16p phli mat cu cho mot nhip 1a :
Vip = 0,12 x10.5 x87= 109.62 m3
- GO chan banh:
Trong luong go chin banh:
gcb=2 *#(0.2 + 0.15) *0,25 *2.5=0.4375 T/m
Thé tich ctia gd chian banh
V =2%0.2 + 0.15) *0,25%261 = 45.67 (m3)
Trong lugng lan can:
2,.=[(0.865x0.180)+(0.50-
0.18)x0.075+0.050x0.255+0.535x0.050/2+(0.50-
0.230)x0.255/2]x2.5=0.6006 T/m
Thé tich lan can: V1 ¢ = 2x0.24x261 = 125.28(m3)
— Tinh tai giai doan II 12 :
g2 =2.83 +0.4375 + 2*0.6006 = 4.47 T/m
* Trong lugng gian chu dugc tinh bang cong thic:

a*n, *kK+ P *Qyme + N (9, +
8 = h Rll Q4 ,(9 9|k)E*L

—-n,*b*(1+a)L
v

Trong do :
g — Trong luong gian chu (dam) trén 1m dai
n,,n.,n :lacac hé s6 vuot tai hoat tai ,tinh tai va cac 16p mat cau .
Theo tiéu chuan 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25

K — Tai trong phan bd déu cla hoat tai c6 ké dén hé s6 xung kich va hé s6 phan
phoi ngang.
K= m(1+ M)nHL%Ktd +n,,bq

100 o
Vé6i : k- Tai trong twong duong clia mot lan xe 6t0 tra véi duong anh hudng tam

giac ¢6 dinh & % nhip :

14.5 14.5 3.5
21.75 65.25

0.75 0.7 0.65
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} =PV 1455(0.75+07)+35%065_( 1o
10} 0.5*87*0.75
N - Hé s6 phan phoi ngang cua 6to
m — Hé s6 lan xe = 1 (Hai lan xe)
IM: luc xung kich tinh theo phan tram; IM=25%
N ,, - hé s6 phan phoi ngang cua ngudi di bo .
Tai trong phan b6 déu ctia nguoi di bo : 0.3 (T/m).
g, : Trong luong hé dAm mat cAu trén 1m2 mat bang gitta hai tim gian (khi ¢6 dam

ngang va dam doc hé mat cau) 1ay so bo 1a 0.1 T/m2 => gdmc = 0.1 x 8.5 = =0.85
T/m.

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

y - Trong luong riéng clia thép : y = 7.85 T/m’

L — Chiéu dai nhip tinh todn cta gian : 1 = 87m.

a,b — Hé so dac trung trong luong. So b chon: a=b =3.5

« : 1a hé s6 tinh dén trong lugng cta hé lién két , 1ay =0.1

4.1.2. Tinh toan hé s6 phan phoi ngang cua gian chu:

- Tinh theo phuong phdp don bay.

So do6 tinh nhu hinh veé:

I 11500
S
=S
S
S
500.——1800 12001800 —
el e |
§§‘ - === T Zre B |
| 11000
[de) M~ <
oD [aN] [{e)
~ © < I
w
So do tinh hé so PPN

- Ta x&p tai doan xe HL-93, nguoi. Ta dugc hé s6 phan phoi ngang nhu sau.
DPoan xe HL-93: 1y o3 = 0.5%(0.9+0.736+0.672+0.464) = 1.18

Nguoi dI bo : i =(1.17+1.06)1/2 = 1.115

=> Tai trong tuong duong :

K = m(1+ %)nHL%th + b, =1¥125%118077+1.115%1. %03=1 47Tfm

SVTH : TRAN BA DU TRANG: 49



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN
_ a*n, K+ B * Gane + M (Gn + 9u) B *] =

gian —
B—nz*b*(l+oc)L
/4

_3.5*1.75*1.91+ [.5*4.47 +1.25* (6.4 +0.85) 33.5
) M)—1.1*3.5*87
7.85
- Trong luong dan dugc nhan véi hé s6 cdu taoc = 1.8
Zeian=1.8%1.81=3.366 T
- Trong luong ctia hé lién két la:
glk=0.1 x gd =0.1 x 3.366= 0,3366 T/m
- Trong luong cta 1 gian chinh la:
Gg = gy + glk = 3.366 +0,3366 = 3,7026T/m
=> Trong lugng thép cua toan bo 1 két ciu nhip 1a :
G, =3.7026%87=322.126 T
=> Trong luong thép cta toan bd 3 nhip 1a :
Gian=3%322.126=966.37 T

—>g *87=1.87 T/m

4.2. Xac dinh so bo so coc trong mong

4.2.1. Tinh toan khéi luong mé cau
Mong mé M54

500
s

Hinh 4.20. Cdu tao moé
¢ Khoi luong mo cau
»  Khoi luong tuong canh : V, =2x(0.9x5+4.3x4.3x1/2+9x3)x0.5
=44.845m’
» Khoi lugng than mo :
V,=(6.6x1.5x11)=108.9 m’
Khoi lugng tudng dinh:V,=[(0.5x1.5]x11=8.25 m’
> Khoi lugng bé m6 : V,,=6x2.5x12 =180 m’
> Ta c6 khéi lugng mot mo : Vy,=42.845+108.9 +8.25 +180=339.99 m’
» Khoi lugng hai mo : V =339.99 x 2 = 679.99 (m°)
So bo chon ham lugng cot thép trong m6 80 kg /m®
Khoi luong cot thép trong mo 1a : G=0.08x679.99=54.399 T
% Xac dinh so coc trong mé M0

SVTH : TRAN BA DU TRANG: 50




DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN
- Luc tinh todn duoc xac dinh theo cong thiic:

Q= Z mYiQ
Trong d6:  Q, = Tai trong tiéu chuin
1.y, : Hé s6 diéu chinh va hé so tai trong
- Hé s0 tai trong duoc 1ay theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai
Puong anh huong ap luc 1én goi
56m
| ]

1

Puong dnh huong dp luc lén mo MO

- Dién tich duong anh huéng ap luc goi : © =28 m?
+ Phan luc do tinh tai nhip
DC,;p = 1.25%(6.814+2%3.702)*28=773.103. T
+ Phan luc do tinh tai ban than M6
DCtru = 1.25%298.86%2.5=933.94 T
+ Phan luc do finh tai 16p phu va lan can go chin
DW =1.5%4.47*28=268.2 T
» Do hoat tdi
Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

LL = n.m.y .(1+%).(Pi 3. )+ 1.75 @ (PL + WL)

Trong do:
n:So6lan xe,n=2.
m: Hé s6 lan xe, m = 1.
IM : Luc xung kich (luc dong ) cua xe, Theo 3.6.2.1.1
y : Hé s0 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 duong anh huong.
+ Tai trong lan (LL): Tai trong lan thiét k€ gom tai trong 9,3KN/m phan b6
déu theo chiéu doc.
+PL : Téi trong ngudi, 3 KN/m* = Tai trong ngudi bo hanh phan bo doc trén
cau 1a PL = (1.#3) = 3.0KN/m=0.3T/m
+ Chiéu dai tinh todn cta nhip L =87 m
+ Pudng anh hudng phan luc va so d6 x€p xe thé hién nhu sau:
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P=14.5T P=14.5T P=3.5T

p=0.93T/m

56m

4.3m 4.3m B ]

0.95 0-901

P=11T__P=11T

p=0.93T/m

56m

1.2m ]
_T;

0.986
1

So do xép tai lén duong anh huong dp luc mo
Tir so d6 xép tai ta xac dinh duoc phan luc goi do hoat tai tic dung.
- V6i t6 hop HL-93K (xe tai thi€t k& + tai trong ngudi)
LLyy o3x = 14.5x(140.95) + 3.5x0.901 +43.5%x(2x0.3+0.93) =97.98 T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LL;y o3m = 11x(140.985) +43.5x0.93 =62.301 T
= LL; = Max( LLyy g3x; Ly o3m) = Ly o5k = 97.98 T
- Khi xép 2 lan xe bat loi hon ta ¢6 phan luc 1én mo do hoat tai
LL =2x1x1.75x1.25x[14.5%x(14+0.95)+3.5x0.901)]+1.75x 40 X (2x0.34+0.93) =
=244.59T
Tong tai trong tac dung lén day dai
Ppsy ai = 773.103+ 933.94 + 268.2 + 244.59=2219.83 T
Xac dinh stc chiu tai caa coc:
Theo tinh todn G trén P.= 681.4 T
X4c dinh so luong coc khoan nhéi cho méng mé M,
Phén luc tai goi do t6 hop tai trong O trang thdi giGi han cudng do I 1a:
Rpsy i =2219.83 T
Cic coc dugc bo tri trong mat phang sao cho khodng cich giita tim céc coc a > 3d
(d : Puong kinh coc khoan nhoi). Ta ¢6 :
V6i P=681.4 T
Vay s6 luong coc so bo 1a :

R
¢ = —=1.5
n.= fgx 5 X

2219.83

681.4
Véi B- Hé so kinh nghiém xét dén luc ngang va momen B=1.5

=6.8 (coc).

Dung 8 coc khoan nhoi ¢1 m b6 tri trén hinh ve.
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15500

? 4500 Q 4500 Q 4500 Q

6000
4000

é @ @ @

Hinh 4.21.Mdt bang méng mo' M,

4.2.2. Tinh toan khoi luong tru cau T1
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Hinh 4.22 . Cdu tao tru
» Khoi lugng than tru :
V.= 2x(3.14x1°x14) =87.92 (m®)

» Khoi luong mong tru : V= (2x8x12)=192 (m?)

» Khoi luong dinh tru : V,=3x1.5x11.5-2x0.5x0.5/2=51.5(m%)

» Khai lugng tru T1: V=87.92+192+51.5=331.42 (m®)

Khéi lugng 2 tru: V=331.42x2=662.84 (m®)
So bo chon ham lugng co6t thép than tru 1a : 120 kg/m’, ham lugng thép trong méng
trula 80 kg/m’
Nén ta c6 : khoi lugng c6t thép trong hai tru la :
G=[0.12%87.92+0.08%192+0.1*51.5]*¥2=62.12 T
% Xac dinh s6 coc trong tru T1
- Luyc tinh todn duogc xac dinh theo cong thiic:

Q= Zﬂi yiQ
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Trong d6:  Q, = Tai trong tiéu chuin
1.y, : Hé s6 di€u chinh va hé so tai trong
- Hé s0 tai trong duoc 1ay theo bang 3.4.1-2 (22TCN272-05)
> Do tinh tai
Puong anh hudng ap luc lén tru
56m 7 56m

1
DPuong dnh huong dp luc lén tru T1

- Dién tich dudong anh hudng 4p luc goi: © =56 m*
+ Phan luc do finh tai nhip
DC,,, = 1.25%(6.81442%3.702)*56=1548.2 T
+ Phan luc do tinh tai ban than Mo
DCtru = 1.25%293.11%2.5=915,97 T
+ Phan luc do tinh tai 16p phu va lan can
DW = 1.5*%4.47 *56=583.33 T
» Do hoat tdi
Do hoat tai
- Do tai trong HL93 + nguoi (LL + PL)

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

Trong do:
n: SO lan 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+ My _ 125, v6i IM = 25%
100

P, .y, :Tai trong truc xe, tung do dudng anh hudng.
o : Dién tich duong anh huong.
+ Tai trong lan (LL): Tai trong lan thiét k€ gom tai trong 9,3KN/m phan bo
déu theo chiéu doc.
+PL : Téi trong ngudi, 3 KN/m* = Tai trong ngudi bo hanh phan bo doc trén
cau la PL = (1.5*3) = 4.5 KN/m=0.45T/m
+ Chiéu dai tinh toan ctia nhip L =112 m
+ Pudng anh hudng phan luc va so d6 xép xe thé hién nhu sau:
1.2 M

P=11H§=11T

p=0.83 T/m P=3.5P=14.5P=3.5P=14.5T

VIR v v oo liy 4 ) VA
56M 56 M

NEO ?6 T2

So do xép tdi lén duong dnh huong dp luc tru T1
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Tir so do xép tai ta xac dinh dugc phan luc goi do hoat tai tic dung.
- V6i t6 hop HL-93K (xe tai thi€t k€ + tai trong ngudi)
LLy ok = 14.5x(140.9540.778+0.72) + 3.5x(0.901+0.83) +87x

(2x0.3+0.93) ==189.16 T

- V6i t6 hop HL-93M (xe hai truc + tai trong lan)

LLij o3m = 11x(14+0.986) + 87x0.93 =102.75 T
= LLyu = Max( LLy o3x; Ly osm) = Ll o3 = 189.16 T
- Khi xép 2 lan xe bat loi hon ta ¢6 phan luc 1én moé do hoat tai
LL =2x1x1.75x1.25x[14.5x (140.95+0.778+0.72)+3.5x (0.901+0.83)]+1.75

x 87X (2x0.3+0.93) ==478.18 T

Téng tai trong tac dung lén day dai
Posy ani = 1548.2+ 915,97 + 583.33 + 478.18 =3525.68 T
Xac dinh sirc chiu tai cua coc:
Theo tinh toan & trén P.=681.4 T
X4c dinh so luong coc khoan nhoi cho tru T1
Phén luc tai goi do t6 hop tai trong O trang thdi giGi han cudng do I 1a:
Rpgy ai = 3266.3 T
Cic coc dugc b tri trong mit phang sao cho khodng c4ch giita tim céc coc a > 3d
(d : Buong kinh coc khoan nhoi). Ta c6 :
VySl-yng ¢cs@EB Iy :
3266.3
681.4

V6i - Hé so kinh nghiém xét dén luc ngang va momen g=1.5

=7.2 (coc).

R
= —=1.5
n P x P X

Duing 8 coc khoan nhoi ¢1 m b6 tri trén hinh vé.
15000

6000

o
o
(9p]

Hinh 4.23. Mdt bang mong truTl1

Lap téng mifc dau tu
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Don Thanh tién
gia
Khoi
TT | Hang muc cong trinh | Ponvi | long | 1000 d 1000 d
Téng mic dau t pa I11 A+B+C
47,075,205.24
Gia tri du todn xay lap [+II+I1I
A 41,097,401.40
I Két cau phan trén
1 Ba nhip gian thép T 966.37 | 25,000 | 24,159,250.00
Bétong lan can,go
2 chan m3 [170.95] 2,000 | 341,900.00
Bétong 4t phan m’ 327 2.200
mat cau
3 719,400.00
4 Goi cau thép Cai 12 5,000 60,000.00
5 Khe co gian m 53.6 | 2,000 107,200.00
6 L&p phong nuGe m’ 2,952 120 354,240.00
Hé thong chiéu
7 | sang Cot 14 14,000 | 196,000.00
8 ong thoat nudc Cai 20 150 3,000.00
Téngl 25,940,990.00
Il Két cau phan duoi
2000
1 Bé tong mo m3 679.99 491,024.00
15,000
2 Cot thép mo T 54.399 392,800.00
2,000
3 Bé tong tru m3 | 662.84 586,220.00
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4 Cot thép tru T 62.12 | 15,000 | 423,440.00
5 | Coc khoan nh6i D100 m 1120 | 8,500 | 9,520,000.00
6 Cong trinh phu tro % 20 34,000 6,800.00
Téngll 11,420,284.00
I+11 37,361,274.00
111 | Xay lap khdc(%) % | 10% 3,736,127.40
A=I+1T+111 41,097,401.40
Chi phi khac(%) 10% | I+11
B, 3,736,127.40
Khao sat thiét %
ké&,QLDA
1
bén bu , giai phong %
2 | mat bang
Ra ph4d bom min %
3
Téng B 3,736,127.40
A+B 44,833,528.80
Chi phi du phong(%) % 5 A+B
C, 2,241,676.44
Chi tiéu toan bo 1 m?
cau
D 15683.89313

Thanh tién: bon muoi bay ty khong tram bay lam triéu hai tram linh nam
nghin hai tram bon muoi dong
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CHUONG V

SO SANH LUA CHON PHUONG AN
5.1. Phuong an cau nhip gian don tiét dién Super T cang trudc
< Uu diém
+ Dang cau dep, phu hop véi canh quan kién tric thanh pho.
+ Vuot dugc nhip 16n.
+ Két cau hién dai, c6 tng dung céc tién bo khoa hoc k¥ thuat, phu hop véi cong
nghé thi cong hién nay ciing nhu phit hop vé6i xu thé phét trién ctia nganh cau,
+ Khic phuc dugc cac nhuoc diém clia cdu thép. Cau BTCT béao dudng it hon rat
nhiéu so véi cau thép.
+ Mat bang cAu thong thoang.
+ Tan dung vat liéu dia phuong
< Nhuoc diém
+ Thoi gian thi cong lau.
+ Dung vat liéu bétong nén trong lugng ban than 16n
+ Thi cong phuc tap.
+ Phai nhap ngoai mot s6 céu kién dac chung: Cap UST, g6i cau.
5.2. Phuong an cau lién tuc 3 nhip
< Uu diém
+ Tiét dién dam hop nén do ciing chéng xodn 16n, it bi anh hudng cla xung
kich do hoat tai, ti€ng 6n nho, dao dong it.
+ C6 it tru trén song, it anh huong dén ché do thuy van dong song va thong
thuyén ctia song.
+ Dang cau dep, phut hgp véi canh quan kién tric thanh phd.
+ Khong cAn mat bang thi cong rong do dic hang tai chod
+ Vuot dugc nhip 16n, c6 ting dung céc tién bo khoa hoc ky thuat.
+ K&t ciu hién dai, phu hgp v6i cong nghé thi cong hién nay, phlt hop véi xu thé
phat trién clia nganh cu, dam bao giao thong dudng thuy tot.
+ Khéc phuc dugc céc nhuge diém ctia cdu thép. Cau BTCT béao dudng it hon rat
nhi€u so véi cau thép.
+ it khe bién dang, duong xe chay la duong cong tron nén xe chay ém thuén.
+ Tan dung vat li¢u dia phuong
% Nhuoc diém
+ Két cau 1a hé siéu tinh nén xuét hién ting xuét phu do lin khong déu, do nhiét
do, tr bién.
+ Dung vat liéu bétong nén trong lugng ban than 16n
+ Thi cong phc tap.
+ Phai nhap ngoai mot s6 céu kién dac chung: Cap UST, gbi cau.
+ T6n kém va twong d6i phiic tap khi chudn bi hé da gido dic doan ddm ddu mo
5.3. Phuong an cau gian thép gian don
< Uu diém
+ K&t cau ché tao gn nhu hoan toan trong cong xudng nén thoi gian thi cong
c6 thé rit ngan, chat lugng cau kién duge dam bao
+ Vat liéu st dung : Thép 1a loai vat liéu c6 tng suéit chiu luc cao nén vugt duoc
khau do 16n trong luong két cdu nhe => Giam khai lugng vat liéu cho md, tru ciing
nhu toan ciu
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+ Cong nghé thi cong lao kéo doc cling 1a cong nghé quen thudc v6i cong nhan
Viét Nam nén viéc thi cong cé nhiéu thuan lgi
+ Viéc thdo lap cdc cau kién bang thép tuong d6i dé dang do d6 cong tdc thay
thé€ stra chita sau nay c6 thuan 1oi .
+ Thi cong khong doi hdi nhiéu thiét bi thi cong phic tap .
+ Do vat liéu thép nhe dong nhat, kha nang lam viéc chiu nén va chiu kéo 1a nhu
nhau, do d6 kha nang vugt duoc nhip 16n.
+C6 thé dinh hinh hod cdc cau kién va san xuat hang loat trong nha mdy.
< Nhuoc diém
- Vi thép dé bi moi trudong xam thuc, dé bi ri va an mon nén doi hoi cong tac
duy tu, bao dudng thuong xuyén, rat khé khan va tén kém trong qua trinh
khai thac.
- Nhiéu khe bién dang gay luc xung kich 16n,xe chay khong ém thuan.
- Toén vat liéu va gia thanh cao hon cau BTCT.
- Thép phai nhap ngoai do trong nudc chua dap ting dugc yéu cau.
- Kém vé khai thac, gay on.
- Keét cdu siéu finh chiu anh hudéng cta tic dung nhiét, lin khong déu cua mo
tru.
5.4. Lua chon phuong an va kién nghi
Qua so sénh, phan tich uu, nhuoc diém, chi tiéu kinh t€ k§ thuat ctia cic phuong an.
Xét nang luc, trinh do cong nghé, kha nang vat tu thiét bi ctia cac don vi xay lap
trong nudc, nham 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 phét trién cta khu kinh t€.Canh quan kién triic
xung quanh.Nhan thdy phuong an I 1a hop ly.
Kién nghi: Xay dung cau qua song Thao tinh Phi Tho theo phuong an 1
Cau nhip gian don tiét dién Super T cang trudc
Vi tri xay dung
Quy mo va tiéu chuin
CAu vinh ctru bang BTCT UST va BTCT thuong
Khé thong thuyén ting vé6i song cip V 1a: B=25m, H = 3.5m
Khé cau: B=10 +2x1.5 m
Tai trong: xe HL93 va nguoi 300 kg/cm?
Tan suat 1a thiét ké: P=1%
Quy pham thiét ké: Quy trinh thi€t ké cau cong theo trang thai giGi han 22TCN-
272.05 cua Bo GTVT
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PHAN 111
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CHUONG I
LAN CAN, LE BO HANH

1.1. LAN CAN:
1.1.1. Thanh lan can:
—  Chon thanh lan can thép dng:

+ DPudng kinh ngoai: D =100 (mm)

+ DPudng kinh trong: d = 90 (mm)
— Khoang cach 2 ¢t lan can 1a 2000 mm

—  Khdi lugng riéng thép lan can: y_ =0.785x10* N/mm’
—  Thép cacbon s6 hieu M270 cap 250 c6 fy = 250 MPa

Tai trong tac dung Ién thanh lan can:
— Tinh tdi : trong lugng tinh todn cia ban than lan can

2 2 2_ 2
D" -d Xn:O.785X104XnXM:0.12 N/ mm

gDC :YSX

— Hoat tai xét cho phuong ding va phuong ngang :
W =0.37 N/mm phan bd déu
P*=890 N tap trung (dit theo phuong hgp luc cia 2 phuong)

— S0 dd truyén tai:

P=890N W=0.37 N/mm

rvrvvvvvtvrteypt ey gy PC=012Nmm

v vy vvvvuvvvyvvyvvvvyvvyy

2000

) —

Noi luc 16n nhat ¢ giira nhip :
n 12 hé sd diéu chinh t3i trong:
n=n, X1, X1, =0.95%0.95x1.05=0.95
V6i: m,=0.95hé s6 déo
1, = 0.95 hé s du thira
n,= 1.05 hé s& quan trong
— 4 1a hé s8 tdi trong (y,. =1.25 vdi tinh tdi, y, =1.75 v6i hoat tdi cho lan
can )
— @ =1 (tinh cho cau kién thép)
* TTGHCD (trang thai gidi han cuong do)
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g I’ 0.12x 2000
My e :nx(ymX%J:OQSXI.ZSXT:ﬂZSO N.mm
2 2
M, =nxy,, xX1 :0.95><1.75><0'37X$=307562.5 N.mm
M, =nxy,, < :0.95x1.75xwz739812.5 N.mm

— Theo phuong x-x (phudng ding) :
M_=M_ +M, =71250+307562.5=378812.5 N.mm

— Theo phuong y-y (phuong ngang) :
M, =M, =307562.5 N.mm

y
—  T6ng hgp mo men tic dung theo phuong hdp luc cla P:
_ 2 2 _ 2 2 _
M=, /MH +M, | +M, = \/378812.5 +307562.5" +739812.5=1227761 N.mm
Kiém tra ti€t dién thanh:
— Dung ndi lyc TTGHCP d€ kiém tra:

— S 1a momen khdng udn cla ti€t dién

3 4 3 4
g XD b () {2 mx100T 90 ) 3204519 mm?
32 D 32 100

— Lan can lam bing thép CT3 ¢6 fy = 240 (Mpa)
¢xM, =¢xf xS=0.9x240x33745.19 = 7288961 N.mm

=>¢xM_=7288961 Nmm >M =1227761 N.mm

Vay thanh lan can dam bao khd nédng chiu luc
1.1.2. Tru lan can:
—  Chon try lan can Ia thép badn dugc 1am tr thép M270 c4p 250. So dd tinh cia
tru 12 mot dim cdng xon, ngdm tai mit bé tong 1& bd hanh.
—  Chon 6ng thép lién k€t giita thanh lan can vao tru c6 ti€t dién nhu sau:
C6 duong kinh ngoai: D = 88 mm
C6 dudng kinh trong: d = 78 mm

— Tai trong tdc dung 1én tru lan can:
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ki
Q = ],F T
o
9 180 )
2 . T o 0
N~ O ki Ln ol 678
1 © + ﬂ‘ + Z
S
| ‘ 0 T2 T3
i 10
2V e el =Y
1180_
— Tinh tai:

Trong lugng ban thin tru:
P'=yxV, +P =0.785x10"x V,+V, +V, +P,
V| : Thé tich tAim thép T,
V, :%x 160+120 x640x10=896000 mm’
V, : Thé tich tAm thép T,
V, =2xbxIxh=2x150x750x10 =2250000 mm’

V3 : ThE tich tAm thép T;
V, =bx1xh=150x180x10 =270000 mm’

Plk : Trong lugng dng lién két

2 2 2 2
D —d ><7t><1:2><0.785><10_4x3.14x¥x120:24.55 N

Plk = 2xy_x
P'=y xV_+P, =0.785x10" x 896000 + 2250000 +270000 +24.55=292.71 N

N¢i luc tinh todn tai chdn tru: (so do tinh nhu hinh vé)
P+W

X
* 7 7
— kW
?_) y y 350
— W
R 4 |
X 300
g, 160 1
1 180
Mit cit chan tru Sd dd tinh
* Téng hgp noi luc tic dung 1&én cot lan can nhu hinh vé:
P = 890N

w = 0.37x2000 = 740N
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— Tiét dién dudc quy vé nhu sau: 12 ti€t dién chit I c6
+ Cénh : - rong 150 mm
-day 10 mm
+ Sudn : - cao 160 mm
-day 10 mm

—  Chon thép M270 cap 250 c6 fy = 250 MPa ¢6 md dun dan hoéi E = 200000
MPa

—  Chiéu cao cot thép: 720 mm
—  Téng hdp ndi luc tinh todn:
+ MoOmen :
M _=300x 0.37x2000+890 +650x 0.37x2000+890 =1548500 N.mm

+ Lucdoc: P=890+0.37x2000=1630 N
+ Trong lugng ban than tru: P'=292.71 N
— Vaylucdoc tic dunglén cotla: P =1630+292.71=1922.71 N
Céc dic trung ti€t dién:
+ Dién tich: A;= 2x150x10+160x10 = 4600 mm’

=90 mm

_SX
A

+ Momen qudn tinh 14y doi véi truc X-X:

3 3
I :2x%+852x150x10x2+%:25113333 mm"*

XX

+ Momen qudn tinh 14y d6i v6i truc Y-Y:

3 3
_ 5, 10x150 +16ﬂ2}0 — 5638333 mm*

yy 12
+ Momen khdng uén doi véi truc X-X:
LI x2 2x25113333
* h 150
+ Momen khdng udn ddi véi truc Y-Y:
o _L,x2_ 5638333
» h 160
+ Bdn kinh quan tinh d6i véi truc X-X:

J ‘J334844
4600

+ Bdn kinh quan tinh d6i véi truc Y-Y:

=334844 mm’

=70479 mm’
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s
R = Do [T0479 59 o
» \'F ~\ 4600

— Suc khdng nén:
2
k:[kxl} xi
L XT E

K: hé s6 chiéu dai c6 hiéu K =2 vicé dau tu do
I: chiéu dai khong lién két két 1 = 720 mm

r,: ban kinh qudn tinh d6i vé6i truc mat 6n dinh (truc mat dn dinh 13 truc Y —
Y)

Trong dé :

rs=3.9 mm
2
Vay _ 2x720 y 240 166
3.9%x3.14 200000

Ap dung cong thitc véi > 2.25 thi:

0.88xF xA
P - Y s _ 0.88x240x 4600 _ 585053 N
A 16.6

—  Sttc khdng nén c6 hé so:
P =¢xP =1x58525.3=58525.3N P, >Pu=1922.7IN thod min
¢ =11[6.5.4.2] Boi v6i cau kién chiu udn
* Sttc khang uén dudgc tinh theo cong thic:
M, =¢xf xS = 1x250x334844 = 83711000 Nmm = 83.7 KNm => Thod man

¢ : Hé s6 khang udén =1
* T6 hdp nén udn két hgp:

P
— Tacoé: L= 1922.71 =0.0328<0.2
P 585253
. . , P M M,
Nén dp dung cong thic ——+| —=+— <1
2’><P)I‘ MTX Ml‘y
Trong ddo:
M;x,M,y : Sttc khdng udn c6 hé s§ doi véi truc x,y (KNm) [6.10.4] va [6.12]
M, =0
M,, = 83.7 KNm
M, =0.7 KNm
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P (M, M, 192271 155
2xP | M, M,_ | 2x58525.3 837

=0.035<1 théa min

*Ti s6 dd manh

— D061 véi ban canh:

b: bé rong canh b = % =75 mm
t: bé rong cdnh t = 10mm

k: hé s6 mat 6n dinh k = 0.56

E =200000 Mpa

fy =250 Mpa

P 75<056x, 2220 1584 thoa man
t 10 240

—  B3Gi v6i canh

—<149><\/7 1.49 % ,/200000 =42.14

— %_16 42.14 thod man.

tW

Viy thda man cho d6 manh
* Chon bu 16ng c6 dudng kinh d = 20mm d€ lién k&t tru lan can véi tudng bé
tong
— Tinh bu 16ng
B6 tri buldng nhu hinh vé
416 bu 16ng 23

D
AR o
P S 2
- O O o
— — o
50 | 80 |50

180

Pam bdo khodng cich mép nhu hinh vé
+ Stc kéo danh dinh cta bu 16ng
Stric kéo danh dinh ctia bu 16ng dugc tinh theo cong thiic
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T =0.76xA xF
Trong do:
Ay — Dién tich bu 16ng theo dudng kinh danh dinh

nxd? x 207

=2x = 628mm?

Ab:nx

F,, — Cudng dd chiu kéo nhd nhit qui dinh clia bu 1ong
(MPa) dudc qui dinh theo [A.6.4.3.1] thi F,, = 420 MPa
Stic kéo danh dinh ctia bu 16ng
T =0.76x628%x420=20045/.6 N
+ Luc kéo tic dung 1€én bu 16ng
Nmax = Mx lma;
n x z I
V6i M 1a md men tai mit cit ndi tAm thép va cot
M = 703000 Nmm

Inax = 80 mm

l; = 80 mm

N, = 1548500% 80 _ 9678.1N

2 x 807
Ki€m todn bu long
N _<T = 9678.1 < 0.8x200457.6 = 160366.1 N

X

Vay bu 16ng thod mian diéu kién chiu kéo

1.2. LE BO HANH:
1.2.1 Chon kich thuéc 1€ b hanh:
— Bé day 16p BTCT h, =100 mm
— Chiéucaolé H, =300 mm
~ Beé tong ', =35 MPa , thép AIl f, =280 MPa
— Bé rong 1€ b6 hanh 1200 mm
1.2.2 Tinh ndi luc cho ban 1é bd hanh (tinh trén 1m dai):
Lé bo hanh 1am viéc theo ban ké 2 canh vi vay khi tinh ndi luc cho ban ta xem
12 dAm don gidn dugc ké 1&én g6i 1a bé via:
Tinh tai : ti trong phan bo ban thin 1€ bo hanh:
q =100x0.25x107*x1000 =2.5 N/ mm

Hoat tai : tinh todn cda ngudi di bo:
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g, =PLx1000=3x10"x1000=3 N/mm

gri=3N/mm

g=2.5N/mm
v v vyvyvuvuvvvvvvyvyy
v v v v yvuvvvvvvvyvyy
A .
1525
T6 hgp tai trong
* TTGHCD
2 12
M', =nx yDC><ﬁ+yLL><gPL><
8 8
2 2
095129 22055175, 1| 312007 N
* TTGHSD
2 12 . 2 2
M, = DL g XD 2.5x1525° | 31925 _ 1598567 N.mm
8 8 8
Chuyén vé sd @6 ngam.
* TTGHCD

ML/Z =0.5x2312907 =1156453.5 Nmm
Mﬁ"i =-0.7x2312907 =1619035 Nmm

* TTGHSD
M!? =0.5x1598867 = 799433 Nmm

Mf"i =—0.7x1598867 =1119207 Nmm

1.2.3 Tinh c6t thép cho 1& b hanh
— Tai mit cit giita nhip :ti€t dién chiu lyc b x h = 1000 mm x 100 mm
M, =1619035 Nmm
— Chon so bd dudng kinh cdt thép 10 mm
— Heé s6 sttc khang: 0.9
— Khodng cédch trong tAm c6t thép dén mép trén ctia ban la:
d, =100-25=75 mm

— Chiéu cao viing nén:
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2xM
a=d — |d>-— My =75—\/752— 2x1619035  _ oy nm
A T 9x0.85xf xb 0.9% 0.85 %35 x 1000

A A R 1+ R X - R ,
— Heé s0 quy doi bi€u do tng suat vung nén:

0.05 0.05>< 35-28 —0.8

B,=0.85———x f —28 =0.85-

— Khoéng cédch tir mép ngoai chiu nén dén truc trung hoa 1a:

c:i:%:I.OI mm
B, 0.8
— Kiém tra hAm lugng c6t thép 16n nhit, tuong duong véi diéu kién sau:
di = % =0.014 < 0.45 thod man di€u kién c6t thép 16n nhat

S

Ta bo tri thép @10 mm khodng cach a =200 mm, trong 1000 mm ta bo tri dugc 5
thanh
* Ki€m tra ham lugng cdt thép nhd nhat :

Ta c6 dién tich cot thép bd tri trén 1m dai la:

x¢’ o wx10’

5% =392.5 mm’

AS:5><

¢
A :0.O3><b><h><f—“:0.03><1000><100><23Ts50:375 mm’

s(min)
y

Vay A >A . vaythoa min ham lugng cot thép nho nhat

Ta b6 tri thép chiu lyc theo phuong ngang ciu cho 1m nhu hinh vé:
5010

S LN N

1004L 200 ' 200 | 200 ' 200 4900
1000

100

25 75

1.2.4 Kiém toan ¢ trang thai giéi han si dung
— Tiét dién ki€m todn: ti€t dién chit nhat ¢c6 b x h = 1000 mm x 100 mm
— Bé tong c6 mddun dan hoi:
E, = 0.043x7" x\[f =0.043x2400" x4/35 =29910 MPa
— Cot thép All: c6 5410

— Cot thép c6 mddun dan hdi:
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E; =200000 MPa
M, = 1119207 Nmm

* Ki€m tra diéu kién nut :

V§i gia tri mOmen tiac dung la M =1119207 N.mm

Khodng céch tir trong tAm cot thép d€n mép chiu nén clia bé tong 1a :
d =h-25=100-25=75 mm

Dién tich c6t thép dit trong 1000 mm Ia:

7t x 10?

A =5x =1392.5 mm”

Dién tich phan bétdng boc quanh thép 1a :
A_=1000x2xa=1000x2x25=50000 mm’
Dién tich trung binh phin bétdng boc quanh 1 ciy thép:

A, = L(S)OO =10000 mm*

5
Ty s6 modun dan hdi thép trén modun dan hodi bétong:
E
_E, 200000 _ 6.69
E, 29910

Khoéng cdch tir truc trung hoa d€n mép chiu nén clia bétdng la:

2xd xb 6.69x392.5 2x75x1000
I+ —— -1 |=—— | /[l + ————-1|=17.4 mm
nxA_ 1000 6.69x392.5

Momen qudn tinh cta ti€t dién:

nxAS

X X

_b><X3

cr

2
+n><AS>< dS—X =

3
_ 10001747 | ¢ 604392.5% 75-17.4 © = 10467865 mm"
= Ung suat cta thép khi chiu mdomen Ia:
nxM 6.69x1119207
*x d —-x =
| * 10467865

cr

x 75-17.4 =41.2 MPa

Ung sué't cho phép trong ¢St thép :
Thong s& bé rong vE&t nift :trong diéu kién khic nghiét va ban 1am viéc theo
phuong ngang, 1dy: Z = 23000 (N/mm)
Ung sudt cho phép trong c6t thép 1a :
z 23000
fsa — =
Yd xA  25x10000

=365 MPa
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Mitkhactalaico :
0.6 x fy =0.6x280=168 MPa:
Lay f =0.6xf =168 MPa
Theo diéu kién khd nang chiu nift : f =41.2 MPa<f_ =0.6xf =168 MPa
Vay thod diéu kién chdng niit
1.2.5 Ki€m todn b6 via chiu tdi trong va xe
Gia thi€t ta bd tri cot thép cho bé via nhu hinh 5.1 va 5.2:
Ta ti€n hanh ki€m tra kha ning chiu luc clia b6 via dang tudng nhu sau:
So do tinh todn clia lan can dang tudng 1a so d6 déo

Theo 22TCN 272_05 ta chon cap lan can 1a c4p 3 dung cho cau cé xe tdi

Phuong luc tdc dung Lyc tac dung (KN) Chidél?n(:z;igf) tic
Phuong mdm ngang F, =240 L= 1070
Phuong thing ding Fy =80 Ly = 5500
Phuong doc cau F; =80 L; =1070

Khi xe va vao giiia tuong
Theo 22TCN 272_05 Biéu thitc kiém todn cudng dd clia lan can c¢6 dang

R, >F
M 1’

RW:# 8M, +8M H+—=

2L, -L, H

2

L L 8HM, +M_H
Lo=—+ = |+ M, v

2 2 M.

R, :1a sic khdng ctia lan can

M,, :sttc khdng momen trén mot don vi chi€u dai ddi véi truc thing ding
M. :stic khdng mémen trén mdt don vi chi€u dai ddi v6i truc nim ngang
M, : 1a sitc khdng ctia dam dinh

H: 1a chiéu cao tudng( chiéu cao bé via)

L.: 1a chi€u dai dudng chdy

L,: la chi€u dai phan bg cha lyc va

1. Xdac dinh M : (Tinh trén 1m dai)
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Ti€t dién tinh todn va bd tri c6t thép : bxh = 1000 mm x 200 mm
] b = 1000 )

1 1

h =200

gﬁ‘; L e e e e
Vo N \sou
Tiét dién va bo tri cot thép bé via theo phiong ditng
Cot thép dung ¢14a200mm, 1m dai c¢6 5 thanh

Tinh todn vdi bai todn cdt don, tinh cot thép cho 1 bén rdi bén con lai bd tri
tuong tu:
Dién tich cot thép Ag:

x¢’ . mx14?

A =5x 5% =769.3 mm’

d =h-a=200-25=175 mm
Xdc dinh chiéu cao viing nén a:

Agxf769.3x280

a= , = =7.24 mm
0.85xf xb  0.85x35x1000

Khodng céch tir th chiu nén dén truc trung hoa:

_2_72% 905 mm
B 08
Ki€m tra ham lugng cdt thép 16n nhat, twong duong vdi diéu kién sau:
9% 5 052<0.45
d 175

S

=M, = A xf x(d, —%) = 769.3%x280x(175 —%) 369159375 N.mm
Sttc khdng u6n cdt thép didng trén 1mm
M. 36915937.5
¢ 1000 1000
Ki€m tra lugng c6t thép tdi thi€u ta c6:

X’ :5X1t><142

=36915.9375 N.mm/ mm

A =5x =769.3 mm’

¢
=0.03xbxhx—=< :O.O3x1000x200x3—5:750 mm°
f 280

y

s(min)

:>AS>A

s(min)
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VAay thod mdn diéu kién cdt thép nhd nhat:

2. Xac dinh M_H

M, H: 1a sttc khing mOmen trén toan chiéu cao tudng doi véi truc ding:

Tié€t dién tinh todn va bd tri cot thép: bxh = 300 mm x 200 mm

|35

2012

230
300

35

160 140
200 !

Tiét dién va bo tri cot thép theo phuong doc cdu
Cot thép dung 2 $12 mm
Tinh todn vdi bai todn cdt don, tinh c6t thép cho 1 bén rdi bén con lai bd tri
tuong tu.
Dién tich c6t thép As:

2
2T 55608 mm?

2
A,zzx“'d’ )
; 4

d =h-40=200-40=160 mm
Xéc dinh chiéu cao viing nén a:

A_xf
. X 226.08 x 280 7093 mm
0.85xf xb  0.85x35x300

Khoang c4ch tir thé chiu nén dén truc trung hoa

a._ w =8.866 mm
0.8

B,
Ki€m tra ham lugng cot thép 16n nhat, tuong duong vdi dicu kién sau:
< 8800 0s55<0.45
d_ 160

=M, = A xf x(d, - %) —226.08 280 x (160 — @) =9903882 N.mm

Sttc khdng udn cdt thép ngang trén toan bd chiéu cao bé via:
M _H=M =9903882 N.mm
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Kiém tra lugng cot thép tdi thi€u:

x¢’  , mx12’

A =2x 2% =226.08 mm’

¢
A :0.03><b><h><f—°:0.03x300x200x%:225 mm?

s(min)
y

= A >A

Vay thod man diéu kién cot thép min

3. Chiéu dai dudng chdy L_

Chiéu cao b6 via: H =300 mm

Vi khong bé tri dam dinh nén: M, =0

Vi trudng hgp xe va vao gilra tudng
+ Chiéu dai dudng chdy:

2

L L SHM. +M_H

Lok, (L) sHod, My
2 2 M

C

L =1499.4 mm

_1070  [(1070 2+8><300><(O+9903882)
) 2 36915.9375

+ Stic khang cia tudng:

M, x L
=2 | 8M, +8M H+ Xl
2xL_-L, H

R - 2 36915.9375x1499.4°
Y 2x1499.4-1070 300

= F =240000N <R, =369016.1 N thoda min diéu kién

x(0+8x9903882+ ]:369016.1

Vi trudng hdp xe va vao dau tudng

2
L L HM, +M_H

M

C

L =1140.6 mm

1070 N 1070\ N 300x(0+9903882)
¢ 2 2 36915.9375

Stic khdang clia tuGng:

2 MC><L2C
R, =————x| M, +M H+
2xL.—-L, H

36915.9375x1140.6
300

2
R, =
2x1140.6-1070

x£0+9903882+ ]: 280700.3 N
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= F =240000 N <R, =280700.3 N thod mén dié¢u kién

1.2.6 Kiém tra trugt cta lan can va ban miit cau:

Sttc khang cit danh dinh R, phdi truyén qua mdi ndi bdi ma sit cit.

Bi€u @6 phan tich luc truyén tir lan can xudng ban mit cau :

- ldn -

Gi4 thi€t R,, pht tri€n theo géc nghiéng 1:1 bit dau tir Le. Luc cit tai chan
tudng do va xe Ver trd thanh Iyc kéo T trén 1 don vi chiéu dai trén bin mit cau

R
T=vV_ = v - B3 650 N/mm
L +2xH 1140.6+2x300

Sttc khang cit danh dinh Vn cta mit ti€p xic (22TCN 272-05:5.8.4.1-1)
. .| 02xf' XA,
V,=cxA,, +pux A, xf +P. khong vugt qua:
5.5xA,

Trong do :

Acvy :dién tich ti€p xtc chiu cit.

Acy = 200x1=200 mm?*mm

Ay :dién tich cdt thép neo clia mit chiu cit.

2
A, =22 1154 mm®/ mm
4200

f =280 MPa =280 N/mm®(cudng do chdy clia cot thép)

P, :luc nén do tinh tdi (b6 via + Y2 1€ bo hanh)

1400

Pc:O.25><10_4><(300><200+100>< j:3.25 N/ mm

f =35 MPa=35 N/ mm’

c=0.52 (22TCN272-05:5.8.4.2)
u =0.6 (22TCN272-05:5.8.4.2)
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Hai hé s ¢, p dung cho bé tong d6 trén 16p bétdong da dong ciing dudc rira sach
vita ban nhung khong 1am nhdm miit.
DP6i v6i Imm chiéu rong ban thiét k€ :
V, =cxA, +px Ay xf +P,
=0.52x200+0.6x 1.54x280+3.25
=364.7 N/mm > V_ =161.27N/ mm

O.2><f'c><ACV =0.2x30%x200=1200 N/ mm

Khong 16n hon :
55%xA., =55%x200=1100 N/ mm

Dién tich ti€t dién ngang t8i thi€u clia chdt trong mit chiu cit :

: b
A™ >0.35x f—V =0.35x % =0.25 mm’/mm <A =1.54 mm’/ mm (thod)

Chiéu dai doan neo : l,e, = 360 mm
Chon: 14, = 180 mm

DPoan udn cong con lai: l,5, = 180 mm
K&t luan : bd tri thép tir bé via 4m vao bdn mit cdu d€ ddm bao lan can khong
bi trugt ra khoéi bdn mit cau khi va xe : 2014 a200
250 1500

1 | [
%5 18035165, 200 , 200 , 200 , 200 , 200 ,170 ‘130?" 5

mi
S| M1 7 2142200 B
et
o S y 18010 5
o - 25
© S 7 2 2 C A 7 {
B Ve ¥ ¥ ¥ Y1 ¥ YW Sfo
3 6012 5 (18102200 5 4012 §%
N @1061200@ 48108200 L\r' I,
S 78142200 &
150 | 150 150 150

BO'tri c6t thép cho 1é bo hanh
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CHUONG II
TINH TOAN BAN MAT CAU
2.1. Khai niém
Miit cau 1a bo phan truc ti€p chiu tdi trong giao thong va chd y&u quyét dinh
chat lugng khai thic cia cdu, vi vay mit cAu cAn phai bing phing, di do nham,
ddm bdo thodt nudc, khai thdc thuan tién, it hu hdng nhat va an toan t6i da cho
cdc phuong ti€én tham gia giao thong
B4n mit cau 13 két cAu c6 dang ban ké trén hé dim mit cau gdm cdc dim chd,
dim ngang va dim doc phuy, vi vy bdn mit cau chd y&u lam viéc chiu udn cuc
bd nhu mdt bdn ké trén hé dim mit cau. Trong ciu bé tdng cot thép ban mit
cau thudng 1am bing bé tong, bé tong du tng luc, dic tai chd hoic 1dp ghép.
2.2.C4u tao ban mit cau
— Bén bé tong cot thép day 20 cm
— LO&p mui luyén day trung binh 6 cm
— Tang phong nudc day 1 cm
— L6p phu bé tong atphan day 7 cm
So dd tinh
B& tbng nhua : 70 mm
L&p phong nudce : 10 mm
LSp mui luyén tb: 60 mm
Ban mat cau : 200 mm
2%

AAAAA

AAAAAAAAAAAAAAA

—  Bén clia cau khong dim ngang dudc tinh theo hai budc

+ Tinh todn ban chiju luc theo sd do ban hai canh

+ Tinh todn ban chiu luc theo s d6 console
—  Sau d6 cdc két qua tinh todn s& dugc so sdnh véi nhau lam cin ct tinh duyét

mit cit va chon cdt thép.
2.3.Ngoai luc tiac dung 1én ban mit ciu :
2.3.1. Tinh tai :
Tinh tdi tdic dung 1én 1 m bé rong ban dugc xem 1a phan bo déu trén mit tim,
bao gbm
Trong lugng ban thin bin mit cau :
DC, =y, xt,xb=2.5x10"x 200x1000 = 5N/mm

Trong lugng 16p phli mit ciu
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L&p pht bé tong nhya :
g, = hxy, xb=70x2.4x10°x1000 =1.68 N/mm
Trong lugng 16p mui luyén.
g, = hxy, xb=60x2.4x107° x1000 = 1.44 N/mm
L&p phong nudce :
G, = hxy, xb=10x1.8x10"° x1000 = 0.18 N/mm
Viy DW =g, +0, +0, =1.68+1.44+0.18 =3.3 N/mm
Tai trong lan can truyén xudng ban mit cau dugc qui vé thanh hai luc tp trung
diat G chan cua bé via :
Qui uée :
B6 via trong : gdm trong lugng b6 via va %2 1€ bo hanh
1300

DC, , =300x200x 2.5x107° x1000+ 2.5%x107° x100 x x1000 =3125N

T4i trong lan can truyén xudng ban hing: thuc chat luc tip trung qui ddi cia lan
can khong dit & mép ban nhung ta qui uéc nhu vay d€ don gidn tinh todn va
thién vé an toan.

Trong lugng tudng bé tong :

1300

P, = 650% 250% 2.5x107° x1000 + 2.5x107° x100 x

tuong

%1000 =5688 N

Trong lugng thanh lan can : P, =2x0.12x1000 =240 N
Trong lugng cdtlan can : P, =292.71 N

P . =292.71+ 240 = 532.7IN

DC, , = Py + Puong = 532.71+ 5688 = 6220N

Heé so :
N=MN; XNp XNg
N, : hé sd lién quan dén tinh déo: n,=1  (1.3.3)
Nk : hé sO lién quan dén tinh du: n,=0.95 (1.3.4)
n, : hé soO lién quan dén tinh quan trong khai thdc:n, = 1.05 (1.3.5)

=1, xM, M, =1x0.95x1.05 =1
2.3.2. Hoat tai:

Hoat tdi HL — 93 : vi S < 4600 nén ta chi can tinh noi lyc do xe 3 truc tic dung
va khong xét tai trong lan (3.6.1.3.3)
2.4. Tinh noi lu'c ban chiu luc theo s¢ dd ban hai canh:
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200 —— [ e L ]
445 1040

1600

L 900 — 1950 ——
Sg d6 tinh:

-
—

i

Ta xem ban mit cadu nhu dim lién tuc dudc tya trén cdc goi tua

D& don gian trong tinh todn, khi tinh todn cho bdn mit ciu & phia trong, ta xem
nhu mot dam gidn don tua trén 2 gbi tya, sau d6 dé xét dén tinh lién tuc ta nhian
thém hé s& xét dén 4nh hudng lién tuc.

2.4.1. Do tinh tai:

Trang thdi giéi han cuong do :

2 2
M, :nx[l.ZSx DC2X%+1.5>< DW xS j

+1.5 =1.51424x10° Nmm

2 2
:1><[1.25><5><1040 XMJ

Trang thdi gigi han st dung

M, =[ Dc, xS DWXST)_[g 1040°  3.3x1040
8 8 8 8

j =1.12216x10°Nmm

2.4.2. Do hoat tai:
Xét truong hop ddt hai lan xe:
Ta xét trudng hop dit hai lan xe : hé s6 lanm = 1
Bé rong tic dung clia banh xe 1&én bin mit ciu
b, =510+ 2xh,,, =510+ 2x175=860 mm
Khi xét trudng hop xe 14n 1an, trén nhip bdn mit cAu trong trudng hdp nay sé
chiu tdc dung ctia hai bdnh xe cta 2 xe cdch nhau 1.2 m, Iyc phan b6 tic dung

cua 2 bianh xe nhu hinh vé .
1 350 1 1 350 1

1040

Bé rong tic dung clia hai banh xe :
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b, =2060 mm > S = 1040 mm

Do d6 ta chi 1ay trong pham vi S = 1040 mm

v 2060

!
. 1200 v

! ’
860 860

U RN

Qui tdi trong tdc dung cia xe thanh lyc phan bo véi do 16n p
P 145000

b, 2060

=70.4 N/ mm

Trang thai giéi han cudng do :
2

M, =n><(1.75><1.25><m>< p>;S ]:1><[1.75><1.25><1><

70.4 x 10402 ]

=20.821x10°Nmm
Trang thai gidi han st dung

2 2
M, = (1.25>< nxP ;S ] = (1.25><1><%] =11.898x10°Nmm

Xét truong hop ddat mot lan xe:
1 860 1

1040 T

Ta xét trudng hop dit motlan xe : hé s6 [Aanm =1.2

Qui tdi trong tdc dung clia xe thanh lyc phan bd véi do 16n p
P 145000

p= = =84.3N/mm
2xb, 2x860

Trang thai giéi han cudng do :
pxb,

M, :nx(l.75x1.25xmxTx(S_%D

84.3x860 x( 860

= 1><(1.75><1.25><1.2>< 1O4O—TD =29.022x10° Nmm

Trang thai gidi han st dung
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M, = 1.25><m><px—b1x(8—ﬂj
4 2

84.3x860 X( 860

:[1.25><1.2>< 1040—7D:16.584x106 Nmm

Nhdn xét : vi khi ddt mot lan xe ndi luc trong ban lon hon khi ddt hai lan xe do do
ta xét truong hop xép 1 lan xe .

% Xét tinh lién tuc cua ban
Bé rong ciia ddi ban dnh hudéng ciia banh xe:
Chiéu rong ctia ddi bdn 4nh hudng clia banh xe dudc goi 1a chiéu rong ddi bin
tuong duong dudc 14y nhu trong badng 22 TCN 272-05 muc 4.6.2.1.3
SW* =660+ 0.55xS =660+0.55x1040 =1232 mm
SW =1220+0.25xS=1220+0.25x1040 =1480 mm
Né¢i lic trong ban dam trong:

Trang thai gi6i han cudng do :

LL 6
M} =-0.7 X(MEV“DC +§Aﬁx1000J =-07 >{1.51424x106 +Mxmooj
= ~14.787x10° Nmm

LL 6
M* = 0.5X(M5W*DC +£/'leooo] = 0.5><[1.51424><106 +Mxmooj
=12.536x10° Nmm
Trang thai gidi han st dung :

LL 6
M? =-0.7 X(MSW*DC +§/'WS><1000] =-0.7 x(1.12216><106 +Mxmooj
= ~8.629x10° Nmm

LL 6
MY? =0.5x [MSDW*DC +%x1000j ~0.5x [1.12216><106 + MxlOOO]

=7.292x10° Nmm
2.5. Tinh ban chiu lyc nhu didm congxon d8i véi ban hing:
2.5.1. Do tinh tai:

1600

L 900 ~— 1950 ——
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So @b tinh :

P2 DC; + DW

445 /

Trang thdi gidi han cudng do:

2
M, :nx[1.25>< DC, ><L7b+1.5><

DW xL,>+1.25xP, x Lbj
2

445°

=1x(1.25>< 5x +1.25><6220x445j=4.O79x106Nmm

Trang thai gidi han st dung

2
M, :(DCZXL—D+M>< Lb2+P2><Lb]
2 2

2
= (5 X 4425 + 6220 % 445j =3.263x10°Nmm

2.5.2. Do hoat tai:
P1pL

445 /

Ta xét trudng hop dit motlan xe :hé s lanm=12 (3.4.1-1)

Tai trong ngudi di xét trén 1m chiu dai theo phuong doc cau, 1a 3 N/mm, phan
bd déu trén bé rong 1500 mm ctia 1€ bo hanh, dudc chia déu cho b6 via va
twdng chin :

P 3x1500

1PL

=2250 N/mm

Trang thai gii han cudng do :
Mt =nx 1.75x1.2x P, xL,

=1x1.75x1.2 x 2250 x 445 = 2.103x10°Nmm
Trang thdi gidi han st dung
MM =1.2x P, xL, =1.2x 2250 % 445 =1.202x10°Nmm
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2.5.3. Noi luc trong ban hing:
Trang thai gidi han cudng do :

M, = MPY*PC 1+ Mt = 4.079x10° + 2.103x10° = 6.182x10° Nmm
Trang thdi gidi han st dung :

M, = M2 L M =3.263x10° +1.202 x10° = 4.465x10° Nmm
2.6. Tinh todn thép cho bin miit cau:
2.6.1. Tinh to4an thép chiu mémen dudng cho ban trong:
Xét : tinh todn trén 1 m theo phudng doc ciu.
Ti€t dién tinh todn : b x h = 1000 x 200 mm
Momen tinh toén :

M =12.536x10°Nmm
Chona=25mm,ds=h-a=200-25=175 mm
Ti phuong trinh cin bing momen :

S MIA, :0@0.85xf;xbxax(ds—§j= M,
2) o
Gia thi€t thudc trudng hdp phé hoai déo
—a=d - [d? ——2M,
$x0.85xf, xb
6
:175—\/1752 - 225300 41 mm
0.9 0.85x 35x1000
B.=085-29, ¢ _28 —085-2%, 3528 —08
c=2 28 _ah15 mm = S _39B 4017045
B, 0.8 d, 175

Xay ra truéng hgp pha hoai déo (5.7.3.3.1)
Dién tich c6t thép :
_ 0.85xf xaxb 0.85x35x1000x 2.41

A, — 256.0625 mm®
f, 280
Ki€m tra hAm lugng c6t thép trén mot mét chiéu dai :
p= s 200025 ) )50, (5.733.2-1)
bxd, 1000x175
Prin = 003><.I:—C><E = OOSXEX@ =0.429% = P < Pmin
) 280 175

Do d6 : ta 14y lugng cot thép sau dé tinh cho ban chiu momen duong :
As=p__xbxd, =0.00429x1000x175=750.75 mm?
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2
w14 153.94 mm?

Dung thép @14 ¢6 : A, =

750.75
153.94

Vay ta chon thép ®14a200mm

2.6.2. Tinh toan thép chiu mémen Am cho ban trong:

S6 thanh thép can chon n= =4.88 thanh chonn =75 thanh

Xét: tinh to4n trén 1 m theo phuong doc cau .
Ti€t dién tinh todn : b x h = 1000 x 200 mm
Momen tinh toén :

M =14.787 x10° Nmm

Chona=25mm, d,.=h-a=200-25=175 mm
Tu phuong trinh cAn bing momen :

ZM/AS:0<:>O.85xfc'xbxax(ds—ij:M”
2 (0
Gia thi€t thudc trudng hdp phé hoai déo
—a=d,- |, -—2M
$x0.85xf xb
6
:175—\/1752— 2x14.787>x10° 346 mm
0.9x 0.85x 35 x1000
[31:0.85—0'05>< f 28 —085-99% 35 58 _0g
c=2 318 g5 mm = S -39 0023045
B, 08 d, 175

Xay ra trudng hgp phd hoai déo (5.7.3.3.1)
Dién tich c6t thép :

0.85xf xaxbh 0.85x35x3.18x1000
R } 280

y

A =337.875 mm?

Ki€m tra ham lugng cot thép trén mot mét chiéu dai :

p= P o BT84 1g39, (5733.2-1)
bxd, 1000175
P = 0_03Xf_c><i = 0.03><£X@ =0.429% = p<p.in
£, 260 175

Do d6 : ta 14y lugng c6t thép sau dé tinh cho ban chiu momen duong :
As=p. xbxd, =0,00429x1000x175 = 750.75 mm®
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nx142

Dung thép @14 ¢6 : A, = =153.94 mm?

750.75
153.94

Vay ta chon thép ®14a200mm

2.6.3. Tinh to4an thép chiu mémen Am cho ban hing:

S6 thanh thép can chon n= =4.88 thanh chonn =75 thanh

Pé€ thuin 1gi cho viéc thi cong ta b tri thép phan hing gidng nhu ddi véi cot
thép phan bdn dim cho ddy trén ®14a200mmva ddy dudi ®14a200mm. Ta chi
ti€n hanh ki€m todn.

Momen tinh todn 4m ctia phan hing : M = —6.182x10° Nmm

Do momen tinh todn cho phan ban trong 12 |M| > |Mu| nén chic chin ki€m todn
vé cudng do thod min.

2.6.4. Tinh to4an thép phan b doc cau:

Vi bdn lam viéc theo phuong ngang cau nén ta dit cot thép cau tao theo phuong
doc cdu ca ddy trén va ddy dudi cia badn mit cau dé€ phan bd tdi trong banh xe
doc cau dén cot thép chiu luc theo phuong ngang. Dién tich yéu cau tinh theo
phin trim c6t thép chinh lyc. PSi v6i cot thép chinh dit vudng géc véi hudng xe
chay.

3840
i
S. chiéu dai c6 hiéu clia nhip, & day ta 1y bing khodng c4ch giita hai mép vich
dam chd S,= 1014 mm

3840 3840
Js. 1014
Vay ta dung 67 % dién tich ¢t thép doc

Trén 1m dai doc ciu ta ¢6 thé bo tri 5¢14

sophantram =

<67% (9.7.3.2)

=121%>67%

sophantram =

2

A=A, x67%:5xnx%><67%:515.7 mm?

T x12?

Ta chon thép ®12 c6 Al = =113 mm? @€ bd tri ngang cau

S6 thanh thép cAn bd tri n = % =4.56, ta chon n =5 thanh

Vay ta chon thép : $12a200mm
2.7.Kiém tra diéu kién chiu niit ciia ban:
2.7.1. Ki€m tra diéu kién chiu niit ciia phan ban chiu mémen duong:

biéu kién chiu nidt ctia ban , ta xét trén 1 mm chiéu dai
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f
f < ®¥d xA (*)

Ti€t dién b x h = 1000 x 200 mm , d,=175 mm .

Trong do:
7Z=23000 N/mm (tham s6 chiéu rong vét nift) cho diéu kién moi trudng
khic nghiét.
d, =25 mm: chi€u cao tinh tit thé chiu kéo xa nhit dén tim thanh gan
nhat <50 mm

A 21000>< 25%x2

. =10000 mm?®: dién tich c6 hiéu cua bétdong chiu kéo
trén thanh c6 cling trong tdm vdi cot thép.
z 23000
> f, = =
3d. xA,  /25x10000

0.6xf, =0.6x280=168 MPa

=365 MPa

Dung trang thai gidi han si dung d€ xét vét niit clia bétdng cot thép thudng.
Trong trang th4i gidi han st dung hé so thay ddi tdi trong n=1 va hé so tdi
trong cho tinh va hoat taila 1.
Viéc tinh (tng sudt kéo trong cot thép do tdi trong sit dung dua trén dic trung tiét
dién nit chuyén sang dan hoi.
9 A N A E
Ty s6 modun dan hoéi : n= E—S
C
Trong do :
E, =200000 MPa

E, = 0.043x7*° x |[f. =0.043x 2500*° x /35 = 31799MPa
E, 200000

Dod6: n=—== =6.29
E. 31799
Chiéu day 1am clia bétdng sau khi bi nit :
nx14
6.29x5x
X:nbesx[ ,1+2><di:b_2]: _ i I 2x175><10(1c£)12 N
s 6.29x5><”4

=36.6 mm

Tinh f, (&ng suit trong thép do tdi trong gy ra ) :
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f :Msx d,—X xn

S
cr

Momen qudn tinh cda ti€t dién nit :

3
I, = bxx +nxA x d,—X ?
3 2
_1000%36.6" , ¢ 59,55 14" | 175 _36.6 2 =100076587 mm*
Do do:
6
f :%x d,—Xx xn :Mx 175-36.6 x6.29=58.2 MPa
j 109076587
f_ =365 MPa A .
Vay: f,=58.2 MPa < => thoa di€u kién chiu ndt phan ban

0.6xf, =168 MPa
chiu momen duong
2.7.2. Kiém tra diéu kién chiu niit ciia phan ban chiu mémen am :

Dbiéu kién chiu nit cia ban , ta xét trén 1 mm chiéu dai

f
fsg sa 3’dCXA (*)

Ti€t dién b x h = 1000 x 200 mm , d,=175 mm .

Trong do:
Z=23000 N/mm (tham s& chiéu rdng vét nift) cho di€u kién mdi trudng
khic nghiét.
d, =25 mm: chiu cao tinh tir thé chiu kéo xa nhit dén tim thanh gin
nhat <50mm

A :1000>< 25x% 2

c

=10000 mm?: dién tich c6 hiéu cua bétdng chiu kéo

trén thanh c6 cling trong tAm vdi cdt thép.
. Z 23000
¥ gd.xA,  /25x10000

0.6xf, =0.6x280=168 MPa

=> f =365 MPa

Dung trang th4i gidi han s dung d€ xét vét nit clia bétdong cdt thép thudng.
Trong trang thdi gidi han s& dung hé s6 thay d6i tii trong =1 va hé sO tai
trong cho tinh va hoat tdila 1.
Viéc tinh (tng suat kéo trong cot thép do tdi trong sit dung dva trén dic trung tiét
dién nit chuyén sang dan hoi.

SVTH : TRAN BA DU TRANG: 87



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

Ty s6 modun dan hdi : n = %
Trong dé :
E, =200000 MPa

E, = 0.043x7*° x |[f. =0.043x 2500*° x /35 = 31799MPa

Do d6: n= E, 200000 6.29
E 31799

c

Chiéu day lam clia bétong sau khi bi nt :

nx14?
nxA 2xd, xb 6.29x5x— 2x175x1000
X = s x| 1+ iA -1|= 1000 x| L+ Ve -1
XA 6.29><5><“X4

=36.6 mm

Tinh f, (&ng suat trong thép do tdi trong gy ra ) :

= M

d,—x .n
cr
Momen quén tinh cla ti€t dién nit :

| bxx3

cr

2
+nxA x d,—X

3 2
_ 1000x 36.6 £ 6.29%5x nx14

x 175-36.6 © =109076587 mm*

~ 8.629x10°

=————x 175-36.6 x6.29=68.9 MPa
109076587

f :%x d,—Xx xn

cr

< Osa6 ;= thod man diéu kién chiu nit phan bin chiu momen duong.
.0 X
y
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CHUONG 111
TINH TOAN DAM NGANG
3.1 Khai quat chung
Do d6i v6i dim Super Tee dim ngang dugc bo tri § hai ddu dam, nén ta chi xét
trudng hgp nguy hi€m 12 xe dit cuc b 1én dim ngang & ddu dam.

DAM NGANG
TY LE: 1-10

(P

040
750

—— 150
— 150

800
500

L1140—L 900

Kich thuéc hinh hoc dam ngang
Chiéu dai tinh todn dudc tinh tf tim 2 dim chd lién ké: L = 1950 mm
Bé rong dim ngang : b = 900 mm (theo phuong doc cau)
Chiéu cao dim ngang trudc khi d6 ban mit cau: h = 800 mm

Chiéu cao dim ngang sau khi d6 ban mit cau: h’ = 800 + 200 = 1000 mm (1dy &
phan thi€t k& ciu tao & dim chinh)

Bétong dim ngang st dung c6 cudng do: 35MPa
Cot thép dam ngang: f, = 280 MPa

Chon céc hé sd tai trong

o =Limg =1im =105

n= My X Ng XM, =1.05>0.95

Tinh to4dn theo phuong ngang cau theo s6 d6 dim gidn don rdi xét dén tinh lién
tuc thdng qua cdc hé so diéu chinh

3.2 Tinh néi luc do tinh tii tdc dung 1én dim ngang:
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So db tinh: 12 sd @5 ngam 2 dau nhung d€ don gidn héa viéc tinh todn ta md
hinh s @6 tinh to4in dang hai dau gdi. Sau d6 ta s& nhin vdi hé s diéu chinh dé
bién

vé sd do hai dau ngam :

DW
DCb + DCdn

VVVVV‘V‘V!V
VVVVV‘V‘V!V

1950

X
X
:
]

Tinh tdi tdc dung 1én toan bé rong dim ngang dugc xem 1a phan bd déu :
Trong lugng ban than bdn mit cau :

DC, =y, xt,xb=25x10"x200x900 = 4.5N/mm
Trong lugng 16p phi mit cau
LG6p phu bé tong nhua :

g, =hxy,xb=70x2.4x10"°x900=1.512N/mm
L6&p mui luyén

g, =hxy,xb=60x25x10"x900=1.35N/mm
L&p phong nudc :

0, =hxy,xb=10x1.8x10"°x900 =0.162 N/mm
Viy DW=q, +0, +q, =1.512+1.35+0.162 =3.024 N/mm

Tinh tai do trong lugng ban than:

~ 900x791750% 2.5x10™°

DC,, = =9.14 N/mm
1950

Momen tai giita nhip do tinh tai giy ra :

2 2
M,. = DC,+DC, x%: 45+9.14 x 190

= 6483263 N.mm

L* 1950°

Moy = DW x—=3.024 =1437345 N.mm

Luc cit tai gbi do tinh tdi gAy ra :
1950

V.. = DC,+DC, x%: 45+9.14 x== 213299 N
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Vo = Dwx%:3.024x@:2948 N

Momen & giita nhip do tinh tdi G trang thai gidi han cudng do :
MCE =mx 1" x Mpe +7," x Mgy
=1.05x 1.25x6483263+1.5x1437345 =10773101 Nmm
(ve° =1.25; v =1.5)
Luc cit tai gbi do tinh tdi & trang thdi gidi han cudng do :
V5= ) x Ve +7 x Vg
=1.05x 1.25x13299+1.5x2948 =22098 N
Momen & giita nhip do tinh tdi & trang thai gidi han si dung :
MZ" =nx 1% x Mpe +7," x Mgy
=1x 1x6483263+1x1437345 =7920608 Nmm
Luyc cét tai goi do tinh tdi & trang th4i gi6i han sit dung :
V7= ) x Ve +95 x Vo
=1x 1x13299+1x2948 =16247 N
Xét dén tinh lién tuc clia dAm ngang

Trang thai gii han cudng do :

Mghy, =0.5x Mt =0.5x10773101=5386551 N.mm
MP" o =—0.7xME" = -0.7x10773101 = —7541171 N.mm

Trang thai gidi han st dung :
MP,, = 0.5x M = 0.5x 7920608 = 3960304 N.mm
M>'  =-0.7xM>" =-0.7x 7920608 = —5544426 N.mm

s_goi
3.3 Tinh ndi luc do hoat tii tdc dung lén dim ngang

Hé s6 xung kich : 1+IM=1.25

Hé s6 lan: m=1.2

3.3.1. Theo phuong doc cdu :

Pudng 4nh hudng phan luc tic dung xuéng dim ngang theo phuong dim chi.

110 kN é ; 110 kN

145 kN $ 145 kN $ 35 kN $
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Gia tri tung d6 dudng dnh hudng da chiét gidm
12 1950°

§=05%—+ 7 =0.5x 3 3 =1.1073x10"
L, + Ly 1950° + 32300
Gid tri cdc tung do do 4nh hudng
y, =1000
_1-¢ (L, ~ 1-1.1073x107 (32300 }
V2= x(7—1zooj+§_ w00 2 ~1200 |+1.1073x10
2 2
=0.9257
_1-¢ (L,  1-1.1073x107 (32300 }
Ya= x(——43ooj+ —3m0 4300 |+1.1073x10
2 2
=0.7337
_ -8 (L,  1-1.1073x107 (32300 ;
Y=L, x(——8600j+ w0 ~8600 |+1.1073x10
2 2
= 0.4675

Phdn luc tic dung xudng dam ngang do
Xe Tandem :

PI*em —05x Y P, xy; =0.5x 110000x1+110000x0.9257 =105914 N

Xe Truck :
P =05xY P xy,
=0.5x 145000x1+145000x0.7337 +35000x 0.4675 =133875 N

Chon téi trong truc thi€t k&€ P, = max P,"* P/**" =133875 N

T4i trong 1an: vi & qud nhd nén ta tinh gan ding dién tich dudng 4nh hudng nhu
sau

_ 1x16150

Q =8075

q 4, =33 x8075=25 N/mm

~3000 3000
3.3.2. Theo phuong ngang cdu :

X&p 1 banh cua 1 xe :

SVTH : TRAN BA DU TRANG: 92



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

_—

| 1950 | 1950 |

~—

487.5

DPuong dnh huéng Momen va luc cdt
Mg, =P, x487.5=133875% 487.5 = 65264063 N.mm

V- =P x1=133875 N

X&p 2 banh cuia 2 xe : (do khodng cich giita 2 banh clia 2 xe 12 1200 mm ngin
hon khodng céch giita 2 banh ctia 1 xe 1a 1800 mm va hinh dang dudng anh
huéng nén ta chi xét trudng hgp x&p 2 banh clia 2 xe dé€ dugc hiéu ng lyc 16n
hon)

1200 1200

D) O D) O
4\ 1950 4\ 1950 4\
<t|
N~ o N~ 3
h g ~—
X

Puong dnh hudéng Momen va lic cdt
MLL = 2x133875x187.5 = 50203125 N.mm
V,, =133875x1+133875x0.384 =185283 N

3.3.3. Tdi trong lan :

1950 1950

Puong dnh hudng momen va lyc cdt
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M,,, =Qq'x487.5x @ =25x487.5x% 1950

lan

=11882813 N.mm

1950 1950

VI =q'x1x :25X1XT:24375 N

lan

3.3.4. Té hgp noi luc do hoat tdi gy ra :
Trang thai giéi han cuong do:
Momen gitta nhip:
Mt :nx[ 1+IM xmeLny[';" +M,,
=1.05x% [ 1+0.25 x1.2x65264063x1.75+11882813x1.2 ><l.75]

= 206085676 N.mm
Luc cit tai g6i:
\/ :nx[ 1+IM xmxV, xy'p"‘ +V,

lan

=1.05x% [ 1+0.25 x1x185283x1.75+13370 ><1><l.75]
=450139 N
Trang thai gidi han st dung:
Momen gitra nhip:
ML :nx[ 1+IM xmxM, xyr';" +M,,

=1x| 1+0.25 x1.2x65264063x1+11882813x1.2x1]|

=112155470 N.mm
Luyc cét tai goi:
V- :nx[ 1+IM xmxV, xy:-+V,

p lan

xmxyF';"]

xmxyr';"]

xmxyr';"]

X M x yr';"]
=1x I: 1+0.25 x1x185283x1+13370 xlxl]
= 244974N
Xét tinh lién tuc ctia dim ngang:
Trang thai gii han cudng do :
MEL,, =0.5x M = 0.5x 206085676 = 103042838 N.mm
M-, =—0.7x M- =—0.7x 206085676 = ~144259973 N.mm
Trang thai gidi han st dung :
ML, =0.5x ML = 0.5x112155470 = 56077735 N.mm

M- =-0.7x M- =-0.7x112155470 = —78508829 N.mm

S_goi
34 Té6 hgp ndi lyc:
Trang thai gi6i han cudng do:
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MY2 = MY, + M2, =103042838 + 5386551 = 108429389 N.mm
M = ML+ MP- L =144250973+ 7541171 =151801144 N.mm

V, = V' 4+ VP = 450139 + 22098 = 472237 N
Trang thai gidi han st dung:
MY = M, M2

s_1/2

=56077735+ 3960304 = 60038039 N.mm
M®' = M+ M =78508829 + 5544426 = 84053255 N.mm
V, =V + VP = 244974416247 = 261221 N

3.5 Tinh to4dn c6t thép cho momen 4m

M, =151801144 N.mm
Sau khi d6 ban mit cAu, dim ngang lam viéc chung v6i ban mit ciu
Ti€t dién c6 h’ = 8004200 = 1000 mm
Tinh véi chiéu cao ti€t dién : h” = 1000 mm
Chiéu rong ti€t dién : b = 900 mm

Chon khodng c4ch tif trong tAm cdt thép d€n mép chiu kéo cilia ti€t dién 1a 50
mm

Khodng céch tir trong tim thép d€n mép trén cla ti€t dién :
d, =1000—-50 =950 mm
Gid thi€t xdy ra phd hoai déo

Tu phuong trinh cAn bing momen

3 M/A, :0<30.85><fc'xbxa[ds_%j: M,

¢
—a=d - |0 -—2My :950_\/9502_ 2151801144
XV, XT.X 9x0. % x
$x0.85xf; xb 0.9x0.85x35x 900
=6.65 mm

Vi 28 MPa < f, = 35 Mpa < 56MPa nén
0.05 0.05

B,=0.85 2% f 28 =0.85-—"x 35-28 =0.8
Tinh gi4 tri :
c__ 2@ 6.65 _ 4009 <0.42

d, p,xd, 0.8x950

S

Dién tich cot thép :
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_ 0.85xf xaxb 0.85x35x6.65x900
) f 280

y

A =636 mm?

Ham lugng cdt thép t5i thi€u trén mdt mét chiéu dai :
A 636

S

= = =0.0744 %
bxd, 900x950

p

pmin =0.03x :—C Xdﬂ =0.03x ﬁ 1000

x——=0.4 %
, d. 280" 950

- p< pmin
LAy lugng cot thép tdi thi€u d€ bo tri cho ban chiu momen dudng :
A, =p,. xbxd =0.004x900x 950 = 3420 mm’

2
mx 25 =491 mm’. S¢ thanh thép cAn chon: n = 3420 =6.97

491

Chon @25 ¢c6 A, =

Chon n =7 thanh. Vay chon 7®25

3.6 Tinh toan c6t thép cho momen duong
M, =108429389 N.mm

Tinh véi chiéu cao ti€t dién : h” = 1000 mm

Chiéu rong ti€t dién : b = 900 mm

Chon khodng cdch tif trong tAm cdt thép d€n mép chiu kéo clia ti€t dién 12 50
mm

Khodng céch tir trong tAm thép d€n mép trén cua ti€t dién :
d, =1000—50 = 950 mm
Gia thi€t x4y ra phd hoai déo

Tu phuong trinh cin bing moment

ZM/AS=O<:>O.85xfc'xbxa(ds_%):|\$u
aed - gz 2xXM, _950_\/9502_ 2x108429389
"\ ¢0x0.85xf xb 0.9%0.85x 35 x 850

=5 mm
Vi 28 MPa < f_ = 35 Mpa < 56MPa iin

005 (¢~ 28)- 0.85—¥x 35-28 =0.8

B,=0.85—
Tinh gi4 tri :

SVTH : TRAN BA DU TRANG: 96



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

£__3 > _ 0.0065 < 0.42

d, p,xd.  0.8x950

Dién tich c6t thép
 0.85xf xaxb 0.85x35x5x900

A, =478 mm’
f, 280
Ham lugng cdt thép toi thi€u
o=t 418 40560
bxd, 900x950
Prin = 0.03><f—c><£ = 0.03X£X@ =04% =p<pmn
f,” d, 280" 950

LAy lugng cot thép tdi thi€u dé bd tri cho ban chiu momen duong :
A, =p,. xbxd =0.004x900x950 = 3420 mm’

2
TX25" _ 491 mm? . S& thanh thép cin chon: n= 3420 _ ¢ o6

Chon @25 ¢c6 A, =
491

Chon n =7 thanh. Vay chon 7®25

3.7 Ki€m tra & trang thdi gi6i han sit dung

3.7.1 Kiém tra mfit v6i momen Am

Momen tic dung § trang thdi gidi han st dung la : M, =84053255 Nmm
Piéu kién chiu nit :

_Z

f, < Fa d, xA,

0.6><fy
Ti€t dién b x h =900 x 1000, d, = 950 mm

Z
Tinh fio: f, - —%
J; 3d, x A,
Trong do :
Z = 23000 N/mm : tham s& chiéu rong vét nit, xét cho diéu kién moi trudng
khic nghiét.
D, = 50 mm : chiéu cao tinh tir thg chiu kéo xa nhit d&€n tim gin nhat (<50 mm).
~ 900x50x2-7x491
‘ 7
bao quanh mot thanh cot thép.

A =12366 mm?® : dién tich c6 hiéu ctia bé tong chiu kéo
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z 23000

o= = =270 MPa
3d.xA,  Y50x12366

=f

0.6xf, =0.6x 280 =168 MPa
Tinh ting sudt trong thép do tdi trong gay ra ¢ trang thdi gidi han sit dung :

Ty s6 modun dan hdi: n= %

Trong d6 : E; =200000 Mpa
E, = 0.043x7*° x |[f, =0.043x 2500*° x+/35 [1 31799 MPa

Do dé - n :E _ 200000
E 31799

c

=6.29

Chiéu day lam viéc clia bé tong sau khi nit :

nxA 2xd.xb 6.29x 7 x 491 \/ 2 x 950 %900
X = sx| M+285s2F | =220 T A e SRR g
b nxA, 900 6.29x 7 x 491

=191 mm

Momen quén tinh cla ti€t dién nit :

| - bxx3

cr

2
+nxA x d,—X

3
900X, 6297 491x 950191 * =14544500900 mm’

Tinh f, (&ng suit trong thép do tai trong gy ra ) :

M, 84053255

f=—sx d—X xN =20
14544500900

s
I

cr

x 950-191 x6.29 =27.6

f N
Vay: f =27.6 MPa< OS""G ; =168 MPa => thoa diéu kién chiu nit
.0 X

y
3.7.2 Kiém tra nit véi momen ducong
Momen tic dung § trang thdi gii han st dung la : M, =60038039 Nmm
Piéu kién chiu ntt :
Z

f, < Fa d, x A,

0.6><fy

Ti€t dién b x h =900 x 1000, d; = 950 mm
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Z
Tinh fu: f, = ——%
J; 3d, x A,
Trong do :
Z = 23000 N/mm : tham s& chiéu rong vé&t nit, xét cho diéu kién mdi trudng
khic nghiét.
D, = 50 mm : chiéu cao tinh tif thd chiu kéo xa nhit d€n tim gin nhat (<50 mm).
~ 900x50x2-7x491
¢ 7
bao quanh mot thanh cot thép.
.z 23000
¥ 3d xA,  50x12366

A =12366 mm?® : dién tich c6 hiéu ctia bé tong chiu kéo

=f =270 MPa

0.6xf, =0.6x280=168 MPa
Tinh iing sudt trong thép do tdi trong gdy ra & trang thdi gidi han sit dung :

7y N A- E
Ty s6 modun dan hoi: n= E_s

Trong d6 : E; =200000 Mpa
E, = 0.043x7*° x |[f, =0.043x 2500*° x+/35 [1 31799 MPa

Do dé - n :E _ 200000
E 31799

c

=6.29

Chiéu day 1am viéc clia bé tdng sau khi nit :

nxA 2xd.xb 6.29% 7 x 491 \/ 2x950x 900
X = sx| M+E85s 72 | =220 T A e SR g
b nxA, 900 6.29x7x491

=191 mm

Tinh f; ( ¢ng suit trong thép do tdi trong gy ra ) :

f, = I:/Is d,—x .n

cr

Momen qudn tinh cda ti€t dién nit :

| bxx®

cr

+nxA x d,—X ’
3
:M+6.29x7x491>< 950191 * =14544500900 mm*

Do d6:
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60038039

=——————x 950-191 x6.29=19.7 MPa
14544500900

f :Msx d,—Xx xn

S

cr

f .
Vay: f =19.7 MPa< Osa ‘ =168 MPa => thod diéu kién chiju nit
.0 X y

3.8 Thi€t k& lyc cit, b tri cot dai.
Kh4 ning chiu cit clia dim phai thod mdn: V, <¢xV,
Trong do:
V, :luc cdtdo ngoai luc tdc dung.
: hé s6 strc khang.
: stic khdng cdt clia dam: V, =V, +V,
: sitc khdng cit clia bétong : V, =0.083x B x \/ﬁx b, xd,

®
Vn
VC

B hé s6 chi khd ning clia bétdng bi niit chéo .

f'  cudng do chiu nén cua bétdng .

b, bé rong ban bung hitu hiéu I1dy biing bé rong bdn bung nhd
nhat trong chiéu cao d,
d, chiéu cao chiu cit hitu hiéu.
2 . e o e e A, xf, xd,
V, :khé nidng chiu citcda cotdai: V, = T"y

A, dién tich cOt thép dai chiu cit trong cu' ly S.

f,, cudng do chiu cit clia cot dai .

d
S culycot thép dai .
Ta ti€n hanh thi€t k& cot dai tai mit cit giao gifta dAm ngang va dim chinh vi
tai mit cit nay c6 luc cit 12 16n nhat, d€ dat dugc tinh an toan nhat thi ta bd qua
tdc dung cia momen ( momen am).
Budc 1: Xdc dinh chiéu cao chiu cit hitu hiéu :

, chi€u cao chiu cit hitu hiéu.

d, -2 9502
2 2
d,=max40.9xd, =max40.9x950 =947.5mm
0.72xh 0.72x1000
Budc 2: Xdc dinh @ng sua't cit va ki€m tra ty s6 @ng suit cit:
v

Lap ty s0

—h
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Trong dé :
V : ing suat cdt trong bétdng
V 472237

u

V= = —0.615 MPa N/mm?
¢xd,xb, 0.9x947.5x900

f_ ('ng sudt nén clia bétdng dam ngang : f.= 35 MPa
fl, = % =0.0176 < 0.25 Khong can chon lai ti€t dién ngang.
Budc 3: Xac dinh B&0:
Ta tim B &6 theo phuong phap t6i wu tic 1a ta chon trude gid tri O sau do lip di
13p lai dén khi ndo 0 tinh dudc 1éch v6i 0 gid thi€t 5%
Ta c6: V, =472237 N
M? =151801144 Nmm

Ung suit cit trong bétdng dudc xdc dinh theo cong thifc :

\A 472237
v=—d ___ 09 _(615 MPa
b, xd, 900x947.5
Lap 6 s fl = % =0.0176 < 0.05

Gia st 0 = 34° bén dang theo phuong doc clia truc dim g, dugc xac dinh nhu

Sau:

M, +0.5x N,+0.5xV, x cotg6

€, = P
A, xE
Trong dé :
M, momen tai mit cit tinh todn & TTGH cudng do I, vi ta xét tai goi
tdn tai momen Am nén ta bd qua sy tic dung clia momen.
N, luc doc tai mit cdt tinh todn § TTGH cudng @6 I: N, =0 N
V, luc cdtdo ngoai luc tic dung & TTGH cudng do I: V,= 472237 N
A, dién tich c6t thép doc : A, = 3437 mm’
Mg
o 0.5xV, xcotgp 191801144 o /75037 xCOotg34°
o O _ 9475 _
x A, xE, 3437 x 200000

=0.743x10mm < 0.002

Tra bing 5.8.3.4.2-1 (22TCN 272-05)=> 0= 33", B = 2.4

34-33

sai sO: AO = =2.9% < 5%
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Budc 4: Xdc dinh kha ning chiu ciit ctia bé tong:

v, = %XBX\/ExbW xd, = éx 2.4x /35 x 900 947.5=1008987 N
Bu6c 5: Kha ning chiu cit yéu cau cua thép dai:

V. :% v, =272231 4 008087=— 484279 N

Vi V, < 0 ching t6 cudng do clia bé tong qud 16n nén khong can dit cot thép

chiu lyc cdt ma chi can dit thép cau tao.

Ta chon dai 2 nhdnh ¢14 c6 A,=307.9 mm’

Budc 6: Tinh toan cot dai theo diéu kién ciu tao:
A, xf,,

0.083x/f, xb,

S<minymin 0.8xd, ;600mm néu ——=<
fC X bW de

0,1

min 0.4xd,;300mm néu ———2>0,1
f.xb, xd,

Trong dé :

A, xf
By 307.9x280 oo

0.083xff, xb,  0.083x+/35x900

v, 472231 =0.016<0.1

f xb,xd, 35x900x947.5

195 mm
S<min{ . ] =195 mm
min 0.8xd, ; 600 mm =min 0.8x947.5; 600 mm

Ta chon budc cot dai S =200 mm.
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CHUONG 1V
THIET KE DAM CHU

4.1. SO LIEU THIET KE
— Chiéu dai toan dam L =33m
— Khoang cdch diu dim dén tim g6i a = 0.35m
— Kh&u dd tinh todn L, =L-2xa =323m
— Tai trong thi€t k&

+ Hoat tdi HL93

+ Tai trong ngudi 3 KPa
— Mat xe chay B, = 2x5m
— L& ngudi di B,= 15m
— Lan can B,=025m
— Tong bé rong cau B=B,+2xB,+2xB, =135 m
— Dang k€&t cau nhip Cau dam
— Dang mit cit Super T
— Vatliéu két cau BTCT dv tng luc
— Cong nghé ché tao Cing trudc
— Cap bétong:

+ Dam chui f =50 MPa

+ Bdn mit cau f,=35 MPa
— Ty trong bétdng v, =2500 kg/m’

— Cudng do chju kéo tiéu chudn:  f =1860 MPa
— Thép thudng G60 f, =420 MPa,f = 620 MPa

— Loai cot thép DUL tao thép Tao 7 sgi xoidn dudng kinh Dy =15.2 mm
— Quy trinh thi&t k& 22TCN 272 - 05

4.2. THIET KE CAU TAO
4.2.1. Kich thuéc mit cit ngang cau

— S8 lugng dam chd N, =7
— Khoang cdch giita 2 dim chii S = 1950 mm

— L& ngudi di khdc mifc v6i mit cau phan xe chay
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— B® tri dam ngang tai cdc vi tri g6i cau : 2 mit cit

— S8 lugng dam ngang N =N, -1 x2 =12
— Chiéu day trung binh clia ban: h, = 200 mm

— L&p BT atphan: h, = 70 mm

— Tang phong nuéc h, = 10 mm

— Chiéu day I6p mui luyén trung binh h, = 60 mm

1/2 MAT SZAZI' TAI GIUA NHIP 172 M;&T ACAT TAI TRU
TY LE 1/75 TY LE 1/75
T > > T

B& tong nhya : 70 mm
L&p phong nudc : 10 mm
L&p mui Tuyén th: 60 mm
Ban mat cau : 200 mm

4.2.2. Cau tao dam chu
Poan cit khac: Ly = 900 mm
Poan dam dic: Ly, = 1200 mm

— Mitcit ngang dim tai gdi

1200
Fso (I
L goa ]

Hinh 4.1. Mdt cdt ngang dam tai goi

— Mitcit ngang dim tai doan cit khic
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¢ 1900 (
Jﬁ500 1 900 1 500#

30 - 150
30 L )]
] ~ 150
Vat —
150x150
1600
1300

%625 ‘ 650 L 625%
1900

Hinh 4.2. Mdt cdt ngang ddm tai doan khdc

— Mit cit ngang dAm tai giita nhip

ﬁwoo — 1
650 600 650
11;30 | 1 | 150

0
150
730
1600
220
| 40
210
[ —
Lszs | 650 | 625 J
1 |

Hinh 4.3. Mdt cdt ngang dam tai giita nhip
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— Miit cit ciu tao dAm ngang

T—1040ﬂ

[

— 150
— 150

500

|

J—11404 @9004

Hinh 4.4. Cdu tao ddm ngang

— Dién tich dim ngang:

x150 + x 500 = 791750 mm’

A, =750x 150{%}

(1040+1140J

— Dam chd tai dau dam

1

800

1
/

800

1200
350 Msso

Hinh 4.5. Céu tao ddu dam chinh

S

[

b2

b6 b7 _ bs

%

h2hl hf
z

h3

b2

I ~
z 1/10 .
bt A b1 B

Chiéu cao dam (cm): H = 1600 mm

H' = 800 mm
Chiéu cao canh dam: h; = 150 mm
Chiéu cao vit trén: h, = 150 mm
Chiéu cao sudn h; =730 mm
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Chiéu cao vit dudi: hs =320 mm
hs =40 mm
Chiéu cao bau dudi: he =210 mm
Bé rong bau dam dudi: b; = 650 mm
b'; = 804 mm
by = 167 mm
bs =230 mm
Bé rong clia sudn: bz = 150 mm
Bé rong ban cdnh trén: be = 650 mm
b7 = 600 mm
b, =2xb, +b, =1900 mm
Ti 1€ vit sudn: 1/10
Chiéu cao toan dim (cd badn mit cau): h =H + hy= 1800 mm

4.3. Tinh todn dic trung hinh hoc dim super-t
— Xétcdc mit cit dic trung gdm
+ Mit cit tai gdi X, =0m

+ Mit cit tai vi trf thay ddi ti€t dién x,=2.1m

+ Mitcit tai vi tri L/10 X, =3.23m

+ Mit cit tai vi tri 2L,/10 X, =6.46 m
+ Mit cit tai vi tri 3L/10 X, =9.69 m
+ Mt cit tai vi tri 4L,/10 x,=12.92m
+ Mt cit giita nhip L/2 X, =16.15m
n

4.3.1. Miit ciit trén g6i x=0m
Ta s& quy d6i tiét dién Super-T vé ti€t dién don gidn hon d€ thuin tién cho viéc
tinh todn.
1. Bé rong ban canh hitu hiéu : (diéu 4.6.2.6.1).
Dam giiia
Bé rong canh hitu hiéu dugc 14y theo cdc gi tri nhd nhit trong cdc gid tri sau
Mot phan tur chiéu dai nhip: Ly/4 = 8075 mm
Khodng céch giita cdc dAm: S = 1950 mm
12 1an bé diy trung binh clia bdn cdng gid tri 16n hon trong hai gid tri bé
rong sudn dam va nira bé rong ban trén dim Super Tee
12,¢ + max(b¢/2, by)
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he=200

— 12%hs + max(b¢/2, by) = 12200 + max(b¢/2, by,) >S=1950 mm
Nén ta chon bé rong ban canh hitu hiéu 13 b, = S = 1950 mm.
Déam bién
Bé rong hitu hiéu clia ban 1dy bing nita bé rong hitu hiéu cla dim giita cong
gida tri nhd hon trong cac gia tri sau :

1/8L = 1/8%x32300 = 4037.5 mm >Sy

Sk =950 mm

6*xh¢ + max(b,/2 , by2) = 6x200+ max(b/2 , by/2) >Si

=> bé rong ban cdnh hitu hiéu 1a b, = 1950/2+900 = 1875 mm
Ta chon bé rong ban cinh hitu hiéu 14 be= 1875 (mm) dé tinh cho dim bién.
2. Tiét dién nguyén khoi

1200

T44447900

150 [
|
-1

[ Y— L]

Hinh 4.6. Quy doi tiét di¢n dau dam.

1200

— Ta tinh by
[1200;900}(150{900;804}(500
b = =897.69 mm

w 650
1200

1200 W

‘ %:150
W = |7
YR L g )

Hinh 4.7 : Tiét di¢n dau dam da quy doi
Dién tich nguyén khoi :

A, =1200x150+898x 650 = 763700 mm*
3. Tiét dién lién hgp

— Ty 1&é modun dan hoi gitta dAm chd va bin mit ciu
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— Modun dan hdi ctia dim chd :

E_ =0.043x7"5x\[f'_ =0.043x2500"* x~/50 = 38007 MPa
— Modun dan hdi ctia bin mit cau :

E_, =0.043xy"° x\[f_ =0.043x2500'* x~/35 =31799 MPa
Ty s0 :
E, 31799
E, 38007

cd

=0.837

— Ta quy d6i theo nguyén tic tuong tu

‘ 1950 1 ‘ 1950 ‘

1200 1200

1 1 1 1
200 ‘ AA o 3 ‘ AAAAAAAAAAA ‘ 200
151T$ | 150
150
L _
R Y | 898

Hinh 4.8. Quy doi tiét di¢n lién hgp dau dam
— Dién tich ctia ti€t dién lién hgp (chua tinh cédp)
A',=n, xh, xb_+A = 0.837x200x1950 + 763700 = 1090130 mm’
4.3.2. Mt cit tai chd thay ddi ti€t dién x; = 2.1 m

1. Tié€t dién nguyén khoi

1900
kfsoo 900 —— 50044/ ‘ 1900
30 150 L
0 7 7] | 180
] 150
Vit —
150x150
1600
e — 1450

%625#650#625% B

1900
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Hinh 4.9. Quy déi tiét dién tai mdt cdt thay doi

Tinh dién tich ti€t dién nguyén khoi:

A, = 1900x150—2x30x30+[%jx150+ijxl300 = 1448200 mm”
Tinh by»:
A —-1900x150 -
- . X _ 1448200 -1900x 150 ~802.21 mm’
v 1450 1450
1900
%500 1 900 1 500 % W 1900 W
30 150 .
0 Za | | 150
. —150
Vit
150x150
1600
T — 1450
%625#650#625% LSOQJ
1900
Hinh 4.10. Tiét dién tai mdt cdt thay doi da quy doi
2. Tié€t dién lién hgp
| 1950 | | 1950 }
1 1900 1 W 1900 1
200 ‘ St e : < “‘47150 ‘ Gt e, D ‘i}O
7 Z | I e
150
Vit —
150x150
1600
I 1450

J(—625 —J;GSO #625

1900

% Lsoz J

Hinh 4.11. Quy doi tiét dién lién hop tai mdt cdt thay doi
— Dién tich ti€t dién lién hdp (chua tinh cép)
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A,=A_+nxh xS = 1448200+ 0.837x200x 1950 =1774630 mm’

4.3.3. Mt cat giita nhip x¢=16.15m

— Ta quy d6i theo nguyén tic sau

650 ﬁ 1900 650 ﬂ
% 7 f ,
7 7

1300

—

300 | | 150

— bw3 h 1600

1600 1050

h2

L650J ~— 650 —

Hinh 4.12. Quy doi tiét di¢n tai mdt cdt giia nhip
1. Tiét dién nguyén khoi:
A=A +AZ LA AT A HAS
Al =2x(150x 650 — 2x 30x 30) =191400 mm

(300 +150)

A2 =2x x150 = 67500 mm

A2 = 2x (150x 730) = 219000 mm

150+182 j

Al = 2><( x 320 =106240 mm

x40 =21080 mm

A :ZX(MJ

AS = (&Zegoj x 210 =140700 mm

A, =191400 + 67500 + 219000 +106240 + 21080 +140700 = 745920 mm?

Tinh hy,bys,ho:
. Aj+A; _ 21080+140700
> 650 650
h, =1600-150— 250 =1200 mm?
_ A, -1300x150-650x 250 745920 —195000 —162500
v 1200 - 1200

2. Tiét dién lién hgp

=248.89 ~ 250 mm

b =323.68 ~ 324 mm?
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1900

AAAAA

—
200

1600 1

— Dién tich tiét dién lién hdp
A= A,+nxh xS =745920 + 0.837x200x1950 = 1072350 mm’
BANG PAC TRUNG HINH HOC TAI TUNG MAT CAT

324 +

b

650 —

1200

Hinh 4.13. Quy doi tiét dién lién hgp tai mdt cdt giita nhip

——150

Mit Cit 0 1 2 3 4 5 6
x(mm) 0 2100 3230 6460 9690 | 12920 | 16150
A (mm?) | 763700 | 1448200 | 745920 | 745920 | 745920 | 745920 | 745920
A' (mmz) 1090130 | 1774630 [1072350|1072350(1072350{1072350 {1072350
Hé so phan bé tai trong
1 Heé solan
Njgy = 2
My, = 1
2 Phan bd hoat tai theo lan déi véi momen va luc cat
Ye = 2500 kg/cm’
Cudng do chiu nén clia bétdng lam dam: f'.; = 50 MPa
Modul dan hdi cda dim:
E,.,= 0.043xy**x,[f,, = 0.043x 2500"° x /50 = 38007 MPa
Cudng do6 chiu nén cia bétong ban: f', = 35 MPa
Modul dan hdi ciia ban:
E,,,= 0.043xy"5x,f,, = 0.043x 2500*° x /35 =31799 MPa
Ty s6 modun dan hodi: n= By 31799 _ 537
E, 38007
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4.4.XAC PINH NOI LUC TAI CAC MAT CAT PAC TRUNG

4.4.1. X4c dinh tinh tii tdc dung lén 1 dam chi :

1. Ddam chu:

Poan dam cit khic:

Dién tich ti€t dién A, = 763700 mm?
Ty trong bétong dam chi y, =2.5x10° N/mm®

Trong lugng doan dam:
DCy = v . XAy xLy x2= 2.5x107° x 763700x 900 x 2 = 34366.5 N

Poan dam dic:
Dién tich ti€t dién A = 1448200 mm?

Trong lugng doan dam:

DCy, =¥ XAy XLy x2= 2.5x107° x1448200x1200x 2 = 86892 N

dac
Poan dim con lai:
Dién tich ti€t dién A, =745920 mm?

Trong lugng doan dam:
DC,; =7, XAy X[L— 2x L, +Lg,.
— 2.5x107° x 745920 x[ 33000~ 2x 900+1200 |=537062.4 N

Tinh tdi dam cht coi 1a tai trong rdi déu sudt chi€u dai dam:

b, = DCut Didz +DCy; _ 34366.5+8;§;)020+ 5870624 _19 5 n/mm

2. Badn mdt cdu:
Y. xBxh; 2.5x107°x13500x 200

DCY = A = =9.64 N/mm
bme YCX bme Nb 7 /
3. Ddm ngang:
A, xt N 791750x900 x12
DC, =y, x— "0 * T _ 55,107 x S X _0.93 N/mm

N, xL 7x33000
4. Vdch ngdn:
Véi dim c6 chiéu dai 33 m, ta dung 2 vach diing méng day 15 cm chia dam lam
3 khoang. Vach ngin nay c6 tdc dung ting do &n dinh khi cdu 1dp dam.
D _Ye XAp Xt XNy 2.5x107° x 682620 x 150 x 2
" L 33000

5. Tai trong lan can va lé bo hanh

=0.16 N/mm

Ta gia thi€t tdi trong lan can, 1& bo hanh dugc qui vé bé via va truyén xudng
dam bién va dam giita 12 khdc nhau, phan nim ngoai ban hang s& do dim bién
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chiu, con phin nim trong sé& chia cho dim bién va dim trong chiu theo ti 1&
khodng céch tir di€m dit Iyc d&€n mdi dam.

CAU TAO LE BO HANH
— (O TY LE : 1-20

10,

350

720

1370
30
n
14
S

w VAT

1.5% 20x20

650
350

, 200 100,

1
300

) 1300 1200 |
| 250 | 1500 )

BO TRI THANH - CQT LAN CAN

TY LE : 1-20
10 x 200 = 2000 . 10 x 200 = 2000
1 ] 1
il i il
S
H 4 d =N
o
&
H g
o
&
LAl Ll & Ll =) _
=}
Yol
©°
= = = = = =

650

200 |

Hinh 4.14. Céu tao lé b hanh va bé tri cét lan can
—  Chon thanh lan can thép ong:
+ DPudng kinh ngoai : D =100 (mm)
+ DPudng kinh trong : d = 90 (mm)
— Khoang cdch 2 cdt lan can 1a 2000 mm
—  Kh&i lugng riéng thép lan can: y =0.785x10* N/mm’
— Thép cacbon s6 hi€u M270 cip 250 c6 f, = 250 MPa

Trong lugng thanh lan can trén 1 m dai

2 42 2 2
D" —d Xn:7.85xnwaO.012 T/m

gDC :YSX
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Trong lugng ban than 1 try lan can:
P'=yxV _+P =0.785x10"x V,+V, +V, +P,

V, : Thé tich tAm thép T,
V, = %x 160+120 x640x10 =896000 mm’
V, : Th€ tich tdm thép T,
V, =2xbx1xh=2x150x750x10 =2250000 mm’
V3 : Thé tich tAm thép T;
V, =bx1xh=150x180x10 =270000 mm’
Py : Trong lugng 6ng lién két

2 2 2 2
D —d ><7t><l:2><0.785><104x3.14x¥x120224.55 N

P]k= 2><’YSX

P'=y xV,_+P =0.785x10""x 896000+ 2250000+ 270000 +24.55

=292771 N=0.293 T
Véi dién tich phan bé tong A, = 0.25x0.65+1.3x0.1+0.2x0.3=0.353 m°.
Thé tich tudng lan can + 1€ bd hanh + bé via V, =0.353x2x33=23.30 m®
Khoi lugng BT lan can 1€ b hanh b6 via: G, =V, xy, =23.30x25=58.25T

Céc tru cdch nhau 2m, tdng s& luong 1a 17 tru. Khdi lugng phan tay vin va cot
lan can cho 1 nhip: G,, =0.012x33x2x2+0.293x17x2=11.546 T

Tinh tdi do thanh lan can (da tinh & phan lan can, tay vin): g,. =0.24 N/mm

Trong lugng cia mot cdt lan can: ¢, =292.71 N, mdi cot lan can cdch nhau
2000mm, phin bd trén chiéu dai toan cau (33000 mm), nén c6 t6ng cong 17 cot.
Suy ra tinh tdi do ¢t lan can qui vé Ivc phan bd Ia:

0, = 221 17_0.15 N/mm
33000

Tinh tdi do lan can thép qui vé Iyc phan bd la:

DCie= getgae= 0.24+0.15=0.39 N/mm

Tinh t3i b6 via va Y2 1€ bo hanh di tinh & phan tdi trong tic dung vao badn mit
cau :

DC,,=DC,,, +1/2bh =1.5+1.625=3.125 N/mm

bvia
Tinh tdi lan can tay vin v mdt nita 1€ bd hanh.
DC, , =DC, + DC, + ¥5bh =0.39+4.0625 +1.625=6.078 N/mm

tuong

Khodng cdch tir tim dim bién d&€n mép trong bé via 1a d. = -850 mm
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Dam giira:
P, = d.-100 DC,, = 850100 3 155-1.20 N/mm
S 1950
Dam bién:
P, - S—deS+1OO «DC, , = 1950 -850+100

= x3.125=1.923 N/mm
1950

Vay
Dam bién: DC; =DC, , +P, =6.078+1.923=8.001 N/mm

Dam gifta: DCJ = P, = 1.20 N/mm

Tai trong ngudi bd hanh:

LA tai trong phan bd dudc qui dinh d6 16n 1a 3.10° Mpa.

T4i trong phan bd déu trén 1.5m vay Wp =3x107x1.5= 4.5x10~ Mpa
6. Tinh tdi lép phii mdt cdu va tién ich cong cong

L6p phu bé tong atfan

h,xy,xB, 70x2.4x10°x10000

DW, = =2.4 N/mm
N, 7
L&p phong nuéce
-5
DW, = h,xy,xB, _ 5x1.8x10™x10000 _ 0.13 N/mm
N, 7
Lép mui luyén
-5
DW, = hy, X7, xB, _ 60x2.5x10™x10000 _ 214 N/mm

N, 7
Tién ich va trang thi€t bi trén cau
DW, = 0.05 N/mm
Vay : DW =DW, + DW, + DW, =2.4+0.13+2.14+0.05=4.72 N/mm

4.4.2. Noi luc do tinh tdi ( chua c6 hé s6)

1. Puong anh huong mémen M,
1 X 1
‘P:lKN

! Xk (Ltt-X)/Ltt ®
X |

{/

Ltt L

Hinh 4.15. Puong anh hudng mémen tai mdt cdt bét ky

Lol *[X*(Lﬁ—X)}ZXMLn—X)
M tt L 2

2

tt
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2.Puiong dnh hudng lic cdt

| X T
P=1KN
‘ X/Ltt
©

J(Ltt—X)/Ltt ®

Lit |
Hinh 4.16. Puong dnh huéng luc cdt tai vi tri bdt ky
_ X o = LX)’
2L, © 2L,

©q

N¢i lc do tinh tai (khong hé so)

Tinh tdi 1 G;=DC4.+DC,,+DC4,+DCy,,,

Tiét | ©,(Mm*)| o,(mm)| oj(mm) | Zo, G, M, Vi
dién (mm) (N.mm) (N)
Goi 0 0 +16150 | +1615 0 495482
xX= 0
x=2.1 | 3171000 |-68.27 | +14118. | +1405 972862800 | 431054
0 27 0
x=3.23 | 4694805 |-161.5 | +13081. | +1292 | 30.68 | 144036617 | 396385.
0 5 0 4 6
x=6.46 | 8346320 | -646 +10336 | +9690 | N/mm | 256065097 | 297289.
0 6 2
x=9.69 | 1095454 | -1453.5 | +7913.5 | +6460 336085440 | 198192.
50 6 8
x=12.9 | 1251948 | -2584 |+5814 | +3230 384097646 | 99096.4
2 00 4
x=16.1| 1304112 | -4037.5 | +4037.5 0 400101715 0
5 |50 0

SVTH : TRAN BA DU TRANG: 117




PATN: TK CAU DAM SUPER-T

GVHD: TH.S. PHAM VAN TOAN

Tinh tdi 2 G*,,= DC?; (tinh cho ddm bién)

Tiet | o,(mm?) | og(mm] oj(mm) | Zo, | G% M, Vi
Goi 0 0 |+16150 |+1615 0 12920
x=0 0 0
x=2.1 | 31710000 |-68.27 | +14118.2 | +1405 253680000 | 11240
7 0 0
x=3.23 | 46948050 |-161.5 | +13081.5 | +1292 8 375584400 | 10336
0 0
X=6.46 | 83463200 |-646 +10336 +9690 | N/mm | 667705600 | 77520
x=9.69 | 10954545 | - +7913.5 | +6460 876363600 | 51680
0 1453.5
x=12.9 | 12519480 | -2584 |+5814 +3230 100155840 | 25840
2 0 0
x=16.1 | 13041125 | - +4037.5 0 104329000 0
5 0 4037.5 0
Tinh tdi 2 G*,.=DC?;(tinh cho dam giita)
Tiet | oy(Mm?) | og(mm] oj(mm) | Zo, | G% M?), Ve
dién (mm) (N.mm) (N)
Goi 0 0 |+16150 |+1615 0 19380
x=0 0
x=2.1 |31710000 |-68.27 | +14118.2 | +1405 38052000 | 16860
7 0
x=3.23 | 46948050 | -161.5 | +13081.5 | +1292 | 1.2 |56337660 | 15504
0
X=6.46 | 83463200 | -646 +10336 +9690 | N/m | 10015584 | 11628
m |0
Xx=9.69 | 10954545 | - +7913.5 | +6460 13145454 | 7752
0 1453.5 0
x=12.9 | 12519480 |-2584 | +5814 +3230 15023376 | 3876
2 0 0
x=16.1 | 13041125 | - +4037.5 0 15649350 | 0
5 0 4037.5 0
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Tinh ti 2 G,=DW

Tiet | o,(mm?) | o (mm| oy(mm) | Zog | G, My, Vi
di¢n (mm) (N.mm) (N)
Goi 0 0 |+16150 |+1615 0 76228
x=0 0
x=2.1 | 31710000 |-68.27 | +14118.2 | +1405 14967120 | 66316
7 0 0
x=3.23 | 46948050 |-161.5 | +13081.5 | +1292 | 4£.72 | 22159479 | 60982.4
0 6
X=6.46 | 83463200 | -646 +10336 +9690 | N/m | 39394630 | 45736.8
m |4
Xx=9.69 | 109545450 | - +7913.5 | +6460 51705452 | 30491.2
1453.5 4
x=12.9 | 125194800 | -2584 | +5814 +3230 59091945 | 15245.6
2 6
x=16.1 | 130411250 | - +4037.5 0 61554110 0
5 4037.5 0

4.5. Tinh h¢ s6 phan phéi néi luc do hoat tai
4.5.1. Tinh dic trung hinh hoc ti€t dién dam chu
1. Pic trung hinh hoc dim chi

W 1950 1 1950 W
‘ 1900 ‘ 1300 ‘
F ; L

00 U 150

1200
1600 1050 L3k 1600

25? 250
— — —)

~— 650 —
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Dién tich dam:
A, =1300x150+1200x 324 + 250 x 650 = 746300 mm’

Momen tinh véi day S™4:

150 1200

2
Syt =1300x150x (1600 - T) +1200 x 324 x (250 + Tj + 650 x 250

= 648167500 mm?

‘ 1900 ‘ ‘ 1300 ‘
N
200
a0 | | 150
r vt
150 1 1 —
1600 1050 > Tan k 1200 4500
yd
250 250

LGSO J — 650 —

s Sy 648167500
A 746300

g

y; =1600-y{ =1600-868.5="731.5 mm

=868.5 mm

Tinh mémen quan tinh dim cha L;:

3 t ) H? ( H jz
| =B x-S+B_ xt x|y —=<| +t, x—=+t, xH x|y, ——=

2 ;)
+thﬁ+thttx(yl —Etj

3 2 3 )
:1300xlfg +1300x150x(731.5—%) +324><1200 +324x1200><(731.5——12200)
3 2
+65O><2I15§ +650><250><(868.5—2—20j = 2.28x10" mm*

2. Piic trung hinh hoc ciia ban bétong mit cau
Dién tich:
Ap= B x t, = 1950 x(200-15)= 360750 mm?>

Momen quén tinh ban bétong:
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3 3
B, xt; _1950x185" _ 118889063 mm?

| =

V.
3. DPic trung hinh hoc ti€t dién lién hgp
Hé so

_E,_38007
E, 31799
Dién tich
A=A+ i = 746300 + 360750 =1046925 mm?

n
Momen tinh véi truc 1-1:
Slnitl = 1>< A, x yf + L = i x360750x| 731.5+ 18—5j = 247715000 mm?
n 2 1.2 2
Vi tri truc 2-2:
mt
C, = Spy _ 247715000 _ 2365 mm
A 1046925

ys =y’ +C, =868.5+236.5=1105 mm
ysy =H-yJ =1600-1105 =495 mm

yl, =yy +%S = 495+1875 —587.5 mm

y =y" +t =495+185=680 mm

Momen quén tinh ti€t dién lién hgp:

1 Cot Y
Ic:|g+AgXCf+HX(Ib+Abx[ytz +Esj ]

2
= 2.28x10" + 746300 x 236.5% + % X {1028889063 +360750 x (495 + %j j

=3.74x10" mm*
4.5.2. Tinh hé s6 phan phoi Momen mgy,
1. Dam trong

a) Mot lan chat tai:

0.4 0.3 K 0.1
mgs! :o.oe{ij x(§) x| —L
4300 L Lxt]

S =1950 mm
L =32300 mm
ty= 185 mm
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K,=nx I, +A, xe =12x 2.28x10" +746300x587.5? =5.83x10" mm*

0.4 0.3 11 0.1
mgls\;/,l :0.06+(1950j x( 1950 j y 5.83x10 | =041
4300 32300 32300x185
b) Hai hay nhiéu lan xe chat tdi

0.6 02 K 01
mgy :0.075+(LJ X(Ej x| —L
2900 L Lxt;
0.6 0.2 11 0.1
_ 0'075+(1950j x( 1950 J y 5.83x10 | =057
2900 32300 32300x185

a) Mot lan xe chat tai

2. DAm ngoai

Tinh mg theo phudng phdp don bay

IS
=
B <

7
4

|

DAH V1

y1 = 0.2564
Hé s& phan phdi momen c6 ké dén hé s6 1an m=1.2

mgyr =1.2x0.5xy =1.2x0.5x0.2564 = 0.154

b)Hai hay nhiéu lan xe chat tdi
mgy = mgy' xe

e=0.77+ d, >1
2800
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Véi d. khodng cdch tir dim ngoai d€n mép trong clia b6 viad_ = -850 mm

e= 0.77—@ =0.466 <1
2800

Chon e=1-mg," =0.57x1=0.57
4.5.3. Tinh hé s6 phan phdi lyc cit mg,
1. DAm trong.

a) Mot lan xe chat tai

mgf,' =0.36 —|ri =0.36 +@ =0.62
7600 7600
b) Hai lan xe chat tdi tré 1én
2

2
mgy' =0.2+ > —( S j =0.2+ 1950 —{ 1950 ) =0.71
3600 110700 3600 \10700

2. Dam ngoai.
a) Mot 1an xe chat tdi (tinh theo phudng phap don bay)
mgy, = mgy; = 0.154

b) Hai lan xe chat tdi tré 1én
d, =0.6—@:O.32
3000 3000

mgy" =exmgy' =0.32x0.71=0.23

e=0.6+

4.6. Hoat tai HL93

4.6.1. Xe tai thi€t k&

— Xe tai thi€t k&: gdm truc trudc ning 35 KN , hai truc sau mdi truc ning
145KN, khodng cach gita 2 truc truc 1a 4300mm, khodng cach hai truc sau
thay ddi tir 4300 — 9000 mm sao cho giy ra noi luc 16n nhat, theo phuong
ngang khodng cdch giita hai banh xe 1a 1800mm.
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:
35KN 145 KN 145 KN
| 4300 mm_ |4300 mm t6i 900mm |

%

{

600 mm néi chung 74‘—"‘

» R 1800mm
300mm mut thira cua mat cau

< .
-t Lot }

Lan thiét k& 3600 mm
Hinh 4.17. Ddc trung xe tdi thiét ké
4.6.2. Xe hai truc thiét ké&
— Xe hai truc: gdm c6 hai truc, mdi truc ning 110KN, khodng c4ch gifta hai
truc khdng ddi 1a 1200mm, theo phudng ngang khodng cich giita hai banh
xe la 1800mm

110 kN 10 kN

1200 L 1800
3500

Hinh 4.18. Ddc trung xe 2 truc thiét ké
4.6.3. Tai trong lan
— Tai trong 1an: bao gdm tai trong rdi déu 9.3N/mm. x&p theo phuong doc cau,
theo phuong ngang ciu tdi trong nay phan bd theo chiéu rong 3000mm, tai
trong 1an c6 thé xe dich theo phudng ngang d€ giy ra ndi luc 16n nhat.

9.3 KN/m . am

Hinh 4.19. Dic trung tdi trong lan thiét ké
4.6.4. Tai trong ngudi di by
— La tai trong phan bd dugc qui dinh d6 16n 1a 3.107° Mpa.
4.6.5. Tai trong xung kich
— La tai trong dua vao tdi trong xe 3 truc hay xe hai truc 1dy bing 25% tai
trong clia mdi xe.
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4.7. Pudng anh huéng mémen va luc cit tai cic miit cit diic trung
4.7.1. Cac mit cat dic trung

+ Mait cit tai goi X, =0m

+ Mit cit tai vi trf thay ddi ti€t dién x,=2.1m

+ Mitcit tai vi tri L/10 X, =3.23m
+ Mit cit tai vi tri 2L,/10 X, =6.46 m
+ Mit cit tai vi tri 3L/10 X, =9.69 m
+ Mt cit tai vi tri 4L,/10 x,=12.92m
+ Mit cdt gitta nhip L/2 X, =16.15m
1. Xdc dinh ndi lyc tai cdc mit cit dic trung

Tai mit cit gitta nhip: Xs=16.15m

Chiéu dai nhip tinh todn Ly=323m

Tai trong ngudi bd hanh (PL): wpp = 4.5 N/mm
Tai trong lan: Wian = 9.3 N/mm

Hé s6 phan bd tdi trong theo phuong ngang:

Xe tai thi€t k&€ | Taitronglan | Tai trong ngudi

R Momen 0.57 0.57 0.57
Dam gitra -

Luc cat 0.71 0.71 0.71

R Momen 0.57 0.57 0.57
Dam bién -

Luc cat 0.23 0.23 0.23

a Vé dudong anh huéng M, V
120

4300 4300

9.3 N/mm

b.AH M-5

5925
7475

\
A\\\V 5925

8075
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4300 4300

Hinh 4.20. Xép tdi trén duong dnh huéng momen, lyc cdt tai mdt cdt giita dim.
Pudng dnh huéng M c6: y = 8075
Dién tich dudng dnh huéng mémen

Q, =L, x% = 32300x$ =130411250 mm?
Pudng dnh hudng V ¢6: y’ =0.5

y?=0.5

Dién tich dudng dnh hudng luc cit

Q,. = L,-x x%z 32300-16150 ><%=4037.5

Q, IXXZ=1615OX£=4037.5
2 2
Noi luc do hoat tai
Xe 3 truc
ME,. = 3P, xy, =145000x 5925 +145000x 8075 + 35000 x 5925 = 2237375000 Nmm

VE = ZPI xy. =145000%0.5+145000x 0.3669 +35000x 0.2337 =133830 N

truck

Xe 2 truc
M = ZR xy. =110000x8075+110000x 7475 =1710500000 Nmm

tandem

Ve = ZPi xy, =110000x0.5+110000x0.4628 =105908 N

tandem
Tai trong lan
Theo 3.6.1.2.4, tdi trong l1an rdi déu sudt chiéu dai dAm ciu va c6 dd 16n 12 9.3
N/mm.
Momen do tdi trong lan giy ra tai cdc mit cit xdc dinh bing phuong phdp
duong dnh hudng : nhian gid tri d0 16n tdi trong lan v4i dién tich dudng anh
hudng momen.
M, =W, xQ, =9.3x130411250 =1212824625 Nmm

lan
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Luc cit do tdi tong lan gy ra tai cdc mit cit xdc dinh bing phuong phap dudng
anh hudng : nhan gid tri d6 16n tai trong lan vdi dién tich duong dudng anh
hudng luc cit.

Vi =Wy, X, =9.3x4037.5= 37549 Nmm

Tai trong ngudi bd hanh

Tai trong ngudi bd hanh phan bd déu trén toan bd bé rong 1500 mm cha 1€ bod
hanh va kéo dai d&€n hét chiéu dai nhip dim. Ta chuyén tir ti trong phian bd
trén dién tich thanh tdi trong phan bd theo phuong doc cau, bing cidch nhan gid
tri do 16n véi 1500 mm. Pudc gid tri do 16n phan bd trén chiéu dai.

Tinh todn momen va lyc cit twong tu tai trong lan :

M5, =w, xQ,, =4.5x130411250 = 586850625 Nmm

Vo =Wy xQ,,,, =4.5x4037.5=18169 Nmm

Tinh todn tuong ty cho cdc mit cit con lai ta dude bang k&t qua.

DPuong dnh hudng momen tai cdc mdt cdt
1200

[T

—4300————4300——

4.5 N/mm_
vy v v v v vy ddydd ) 93N/mm
VS T T T

X=0 . BDAH M-0

— g 4

1200
v 1

—4300———4300——

4.5 N/mm

R . VP I Ly ) 93N/mm
X=2100 W& DAH M-1

o a]
]|

|

1963
1885
1684
1398

32300 ’

1200

=

—4300—————4300——

/4.5 N/mm

e e e e e e O
X=3230 A\J/_ BAH M-2
‘ §§ E § 32300 ‘
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1200

[T

4.5 N/mm
v + 3 333 I Y Y Y Yy $923N/mm
474747%47474747474747474747$474747BAHM_3
X=6460NW
i’” 32300 |
4.5 N/mm
v + 3 LI YY) 23N/mm
%$$£$$;$$$$$$$$$DAHM_4
X=9690§ \/E/‘LL
L ””””””
32300 |
4.5 N/mm
v ¥ v 3 33 I Yy Yy Yy 23N/mm
47$47474747i47474747474747474747DAHM_5
X=12920 | ~
4.5 N/mm
¢+ $ 3 3L Y s Iy 23N/mm
X=16150§ S
|

32300 |

Hinh 4.21. Xép tdi trén duong dnh hudng momen tai cdc mdt cdt dic trung.
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DPuong anh hudng luc cdt tai cdc mdt cdt

1200

—4300 4300

" 4.5 N/mm
EEEEEEEEEEEEEE RS>~
M I T R 0-0.
X=0
BB E
| 32300
4.5 N/mm
v ¥ $ 3 T TP T T VI 23N/mm
e N S T S S S T S o-1.
Ne) V) / X=2100
/
| 32300 |
" 4.5 N/mm
N N A N T 6 9.3 N/mm
e v ¢ 4 ¢ VI S S S R 0.
= 2 X=3230
i 4.5 N/mm

G
G
G G

YV vy 23 N/mm
y &3

v
< PAH
- Q-3.
- = X=6460
O -
()

| 32300 |

0.7997
0.7625 4]
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1200

—4300 — 4300 —

" 4.5 N/mm
EEEEEEEEEEE>
- e e e e e e e
2| 8 M}e%%
| 32300 |
I " 4.5 N/mm
/47474747474,4747474,9-31\1/1“111
e B e e e e e e
%E@MLX=IZ9ZO
| 32300 |
" 4.5 N/mm
v b v vy b §23Nmm
Y v v v v v v g

/S = = PAH Q-6.
Ew X=16150

8 - | N

() (a)

| 32300

Hinh 4.22. Xép tdi trén duong dnh huéng luc cdt tai cdc mdt cdt dic trung.

Bdng tinh todn momen do hoat tdi géy ra tai cdc mdt cdt.

yi 0 145000 0
Xe 3 truc V2 0 145000 0 0
, y3 0 35000 0
Mat cat 0
v 0 110000 0
Xe 2 truc 0
) 0 110000 0
Tai trong lan | Q 0 9.3 0 0
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Tai trong nguoi| Q 0 4.5 0 0
N 1963 145000 | 284635000
Xe 3 truc V2 1684 145000 | 244180000 | 577745000
V3 1398 35000 | 48930000
Mit cit 1 y'i 1963 110000 | 215930000
Xe 2 truc 423280000
yh 1885 110000 | 207350000
Taitronglan | Q | 31702450 | 9.3 | 294832785 | 294832785
Tai trong ngwoi| Q | 31702450 | 4.5 | 142661025 | 142661025
Vi 2907 145000 | 421515000
Xe 3 truc Y2 2477 145000 | 359165000 | 852325000
V3 2047 35000 | 71645000
Mt cit 2 Xe 2 truc y'i 2907 110000 | 319770000 626340000
yh 2787 110000 | 306570000
Taitronglan | Q | 46948050 | 9.3 | 436616865 | 436616865
Tai trong ngwoi| Q | 46948050 | 4.5 | 211266225 | 211266225
Vi 5168 145000 | 749360000
Xe 3 truc Y2 4308 145000 | 624660000 |1494700000
V3 3448 35000 | 120680000
Mt cit 3 Xe 2 truc y'i 5168 110000 | 568480000 1110560000
y' 4928 110000 | 542080000
Tai trong lan | Q | 83463200 | 9.3 | 776207760 | 776207760
Tai trong ngwoi| Q | 83463200 | 4.5 | 375584400 | 375584400
Vi 5493 145000 | 796485000
Xe 3 truc y2 6783 145000 | 983535000 {1912075000
V3 3773 35000 | 132055000
Mt cit 4 y'i 6423 110000 | 706530000
Xe 2 truc 1452660000
yh 6783 110000 | 746130000
Taitrong lan | Q | 109545450 | 9.3 [1018772685|1018772685
Tai trong ngwoi| Q | 109545450 | 4.5 | 492954525 | 492954525
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yi| 6032 |145000| 874640000
Xe3true |y»| 7752 |145000 1124040000 (2179700000
ys| 5172 | 35000 | 181020000
Miit cét 5 yo| 7272 110000 | 799920000
Xe 2 truc 1652640000
ya| 7752 110000 | 852720000
Taitronglan | Q | 125194800 | 9.3 [1164311640|1164311640
Tai trong nguoi| Q | 125194800 | 4.5 | 563376600 | 563376600
yi| 5925  |145000| 859125000
Xe3true |y»| 8075 145000 1170875000 |2237375000
ys| 5925 | 35000 | 207375000
Miit cit 6 y'| 8075 |110000| 888250000
Xe 2 truc 1710500000
ya| 7475 110000 | 822250000
Taitronglan | Q | 130411250 | 9.3 |1212824625|1212824625
Tai trong nguoi| Q | 130411250 | 4.5 | 586850625 | 586850625

Bdng tinh todn luc cdt do hoat tdi géy ra tai cdc mdt cdt.

Vi 1.0000 |145000| 145000
Xe 3 truc y2| 0.8669 [145000| 125701 296381
y3| 0.7337 35000 25680
Mt cit 0 Xe 2 truc y'1| 1.0000 |110000| 110000 515908
y2| 0.9628 |[110000| 105908
Taitronglan | Q | 16150.00 9.3 150195 150195
T4ai trong nguwoi | Q | 16150.00 4.5 72675 72675
yi | 0.9346 |145000| 135517
Xe 3 truc y>| 0.8015 [145000| 116218 275129
y3| 0.6684 35000 23394
Mt cit 1 y'1| 09346 |110000| 102806
Xe 2 truc 201531
y2| 0.8975 |110000| 98725
Taitronglan | Q| 14112.46 9.3 131246 131246
Tai trong nguwoi | Q | 14112.46 4.5 63506 63506
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yi| 0.8997 [145000| 130457
Xe 3 truc yo| 0.7665 [145000| 111143 263769
y3| 0.6334 35000 22169
Mt cit 2 Xe 2 truc y'1| 0.8997 |110000| 98967 103413
y2| 0.8586 |110000| 94446
Taitronglan | Q | 13077.14 9.3 121617 121617
Tai trong ngwoi | Q | 13077.14 4.5 58847 58847
yi| 0.7997 145000 115957
Xe 3 truc yo| 0.6665 145000 96643 231269
y3| 0.5334 35000 18669
Mit cit 3 Xe 2 truc y'1| 07997 |110000| 87967 171842
y2| 0.7625 |110000| 83875
Taitronglan | Q | 10332.12 9.3 96089 96089
Tai trong ngwoi | Q | 10332.12 4.5 46495 46495
yi | 0.6997 [145000| 101457
Xe 3 truc y2| 0.5665 |145000| 82143 198769
y; | 0.4334 35000 15169
Mt cat 4 Xe 2 truc y'i| 0.6997 110000 76967 149842
y2| 0.6625 |110000| 72875
Taitronglan | Q| 7910.11 9.3 73564 73564
T4ai trong ngwoi | Q | 7910.11 4.5 35595 35595
yi | 0.5997 145000 86957
Xe 3 truc yo | 0.4665 145000 67643 166269
y3 | 0.3334 35000 11669
Miit cit 5 Xe 2 truc y'i| 05997 |110000| 65967 197842
y2| 0.5625 |110000| 61875
Taitronglan | Q| 5811.09 9.3 54043 54043
Tai trong ngwoi | Q | 5811.09 4.5 26150 26150
Mit cit 6 Xe 3 truc yi| 0.5000 |145000| 72500 133881
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y2| 0.3669 |145000| 53201

y; | 0.2337 35000 8180

y'i| 0.5000 {110000| 55000
Xe 2 truc 105908

y'2| 0.4628 |110000| 50908
Taitronglan | Q | 4037.50 9.3 37549 37549
Tai trong ngwoi | Q | 4037.50 4.5 18169 18169

Bdng tong hop Momen do tinh tdi tic dung lén dam chil
(chua xét dén hé so tdi trong va hé so phan b6 ngang)
DAM BIEN

Giai doan 1

Giai doan 2

Miit cit

Mpc

M c

Mpw

Mt cit 0

0

0

0

Mt cit 1

972862800

253680000

149671200

Mt cit 2

1440366174

375584400

221594796

Mt cit 3

2560650976

667705600

393946304

Mt cit 4

3360854406

876363600

517054524

Mt cit 5

3840976464

1001558400

590919945

Mt cit 6

4001017150

1043290000

615541100

DAM GIUA

Giai doan 1

Giai doan 2

Mit cit

Mpc

My.c

MDW

Mt cit 0

0

0

0

Mt cit 1

972862800

38052000

149671200

Mt cit 2

1440366174

56337660

221594796

Mt cit 3

2560650976

100155840

393946304

Mt cit 4

3360854406

131454540

517054524

Mt cit 5

3840976464

150233760

590919456

Mt cit 6

4001017150

156493500

615541100
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Bdng tong hop luc cdt do tinh tdi tdc dung lén dam chi

(chua xét dén hé so tdi trong va hé so phan b6 ngang)

DAM BIEN
, Giai doan 1 Giai doan 2
Mait cit
VDC VLC VDW
Mt cit 0 495482 129200 | 76228
Mt cit 1 431054 112400 | 66316
Mt cit 2 396386 103360 | 60982
Mt cit 3 297289 77520 | 45737
Mt cit 4 198193 51680 | 30491
Mt cit 5 99096 25840 | 15246
Mt cit 6 0 0 0
DAM GIUA
. Giai doan 1 Giai doan 2
Mat cat
Vpce Vic Vow
Mt cit 0 495482 19380 | 76228
Mt cit 1 431054 16860 | 66316
Mt cit 2 396386 15504 | 60982
Mt cit 3 297289 11628 | 45737
Mt cit 4 198193 7752 | 30491
Mt cit 5 99096 3876 | 15246
Mt cit 6 0 0 0

Bdng tong hop Momen do hoat tdi tac dung lén dim chii

(chua xét dén hé so tdi trong va hé so phan b ngang)

Mat 1 2 3 4 5 6

cit
Mok 577745000 | 852325000 | 1494700000 | 1912075000 | 2179700000 | 2237375000
Mandem 423280000 | 626340000 | 1110560000 | 1452660000 | 1652640000 | 1710500000
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Mian

MPL

Bdng tong hop Luc cdt do hoat tdi tac dung lén dam chii

(chua xét dén hé so tdi trong va hé so phan b ngang)

Mt cit 0 1 2 3 4 5 6

Viruck 296381 | 275129 | 263769 | 231269 | 198769 | 166269 | 133881

Vien | 215908 | 201531 | 193413 | 171842 | 149842 | 127842 | 105908
Vi 150195 | 131246 | 121617 | 96089 | 73564 | 54043 | 37549
VL 72675 | 63506 | 58847 | 46495 | 35595 | 26150 | 18169

4.8. Té hgp ndi Iyc tai cac mit cit diic trung theo cic TTGH

— Heé sd diéu chinh t3i trong:
n, =1 hé s6 déo d6i vdi cdc bo phan va lién két thong thudng
n, =1 hé s6 du thira d6i v6i mic du thira thong thudng
n, =1.05 hé s6 quan trong cau thi€t k& 1a quan trong

— Hé s6 di€u chinh clia tdi trong

n=n,*xn, xN, =1.05>0.95
4.8.1. TTGH cudng do 1

Dam bién :

My, =n. 175 mely, . 1+IM ML, +mgly, ME +mg, My, |+1,25 M5 +1,5.M;

truck lane DwW

VG =n 175 mg¥ . 1+IM .V

truck

SE E
+ mg V-lane V

lane

+mgy o Vi |+125VE +15.V5,
DAm giffa :
My =n 1 75-[mg§,|,,,_,_. 1+IM M| . +mgy ..M,

lane

+ mgﬁ/ll—PL'MIPL:'_Fll 25-M||3c +1, 5-M,|3W

Vi =n L75[mgy . 1+IM .V,

trucl

Sl |
k + mg V-lane V

lane

+ mgf/l—PL-VFI:L] +1, 25-V|I3c +1, 5.V|'DW

4.8.2. TTGH St dung
Dam bién :
M§ =n. L[ mgyr . 1+IM M;

trucl

SE E
K + mg M-lane* M

lane

+mgy o My [+1M5e +1MG,,

Ve =n L[ mg¥,, . 1+IM .V,

truc

SE E
k + mg V-lane V

lane + mgf/EpLVEL] +1V§C +1V§W
DAm giffa :

Mls =M l'[mgi/II—LL' 1+1M 'M:ruck + mgﬂ_me-'\/"

lane

+ mgi/II—PL'MIPL:I +1.Mpe +1.Mp,,
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\/SI =N 1'[mg§/l—LL 1+ IM Vruck +mgv lane* Iane +mgV PL"

GVHD: TH.S. PHAM VAN TOAN

]+1 Lo +1 V)

Lap bang tdng hdp ndi lyc tinh todn diAm giita va dAm bién:

Bdng tong hop néi luc tinh todn dam bién

MOMEN DAM BIEN
Mt cit Cuong dd Sir dung
Miit cat 0 0 0
Miit cit 1 3060184231 2139090223
Miit cit 2 4526903355 3164826308
Miit cit 3 8020931014 5610988069
Miit cit 4 10462000000 7327226001
Miit cit 5 11950000000 8369836500
Miit cit 6 12404000000 8693769005
LUC CAT DAM BIEN
Mt cit Cuwong d6 Sir dung
Miit cat 0 1190717 879249
Miit cit 1 1045384 770346
Miit cit 2 967576 711972
Mit cat 3 746407 545822
Miit cit 4 527121 380747
Miit cit 5 309719 216750
Miit cat 6 94275 53871
Bdng tong hop néi luc tinh todan dim giita
MOMEN DAM GIUA
Miit cit Cuong dd Sir dung
Miit cit 0 0 0
Mt cit 1 2777172481 1912680823
Miit cit 2 4107892008 2829617231
Miit cit 3 7276021954 5015060821
Miit cit 4 9484686095 6545071488
Miit cit 5 10832000000 7475945628
Miit cit 6 11240000000 7762632680
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LUC CAT DAM GIUA

Mit cit Cuong do Str dung
Miit cit 0 1569910 1062984
Mit cat 1 1395088 941515
Miit cit 2 1302240 876851
Mit cat 3 1040657 694197
Mit cat 4 784886 514864
Miit cat 5 534933 338855
M3t cat 6 291022 166298

Cin ct trén cdc gia tri noi luc tinh todn thi ta s& chon nhitng gid tri ndi luc bat
1gi nhat d€ tinh todn.

4.9. TINH TOAN VA BO TRi COT THEP

4.9.1. Bo tri thép du dng lyc
1. Tinh todn so b s6 lwgng cot thép

— Dung loai tao do ty chung thip D =152mm ti€u chuin ASTM A416M
Grade 270.

— Loai tao thép DUL: tao thép c6 d6 tu chung thap

— Cudng do tiéu chudn: f = 1860 MPa

— He s8 quy doi dng sudt: ¢, =0,9

— C4p cia thép: 270

— Gi6i han chdy (TCN 5.9.4.4.1): f =0.9xf =1674 MPa

— Ung suit trong thép DUL khi kich (TCN 5.9.3.1): f =0.75xf = 1395 MPa

— Diéntich I tao cdp: A =140 mm’

— Modun dan hoi cap: E = 197000 MPa

— Bétdng dam cip: f =50 MPa

— Momen tinh todn: M = Max Mf'_)gI,MS'_Dg =10713904292 N.mm

— D6i v6i cau kién BTCT chiu udn va chiu kéo DUL thi hé s6 sic khang: ¢ =1
A, :dién tich mat cat ngang cdt thép DUL.
A, :dién tich m3t cdt ngang c6t thép DUL tinh theo kinh nghiém

+ C6 thé tinh gan diing dién tich c6t thép theo cong thitc kinh nghiém:
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M
_ . __ 12404000000 _ oo,
P2 0.85xf, xH  0.85x1860x 1600

+ S8 tao cdp DUL cin thi€t theo cong thiic trén 1a:
A _ 4904,

¢ A 140

psl
Vay chon: n =36 tao thép D =152 mm
2. B& tri cot thép tai cdc miit cit ngang dAm

— Maitcit tai goi x,:

1200
135¢ 930 135
T, .
= Hang E
800 739
! 804 }

Hinh 4.23. B6'tri cot thép tai mdt cdt goi

— Maitcittaid, x,:

1900 ’
1
\JO —
0,
1600
4
PGPS
ot oty
O OOS PP
S —t
LP1 2a50=600 ﬁh
A 650 E
3334 3[36] - Hang D
23 25126 |27 28129 |30 32 = Hang C
= Hang B
= Hang A

12 13 1516 18 19 2122

01 03 05 |06 |07 09 ik
@L@@%@é@%ééa%
Hinh 4.24. B tri cot thép trong doan dam ddc
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— Mat cdt tai 1/10 nhip x,
1900

4
P
VTS
PSSP
5
‘P12a50=600 ﬁh
J 650 J
33|34 35 (36 = Hang D
23124 (25|26 |27 28 (29 (30|31 |32 = Hang C

= Hang B
= Hang A

12 (13 |14 15|16 (17 (18 (19 |20 |21 |22
0102 |03 (04 |05 |06 |07 |08 (09 (10 |11
@%@%@%%&@
1 3 5 7 9 11 13
Hinh 4.25. B6'tri cot thép tai mdt cdt 1/10 nhip

— Mitcit 1/5 nhip x,:
1900

+a
+eets
rA st
%— +eL ety
N
LP1 2250-600 ﬁh
4 650 A
3334 35[36| =~ HangD
2324 |25 26 [27 28[29[30(31]32| = HangC

= Hang B
= Hang A

01 102103 104105 105157 10 o8 1o o
oo
Hinh 4.26. B6'tri cot thép tai mdt cdt 1/5 nhip
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— Mat cdt tai 3/10 nhip x,:

1900

~
k- 12a50-600—)
k 650 }

33|34 35|36 = Hang D
23|24 |25 |26 |27 28 |29 |30 {3132 = Hang C
= Hang B
= Hang A

L?ﬁ 02153 o¢ [03]05]07 08 o3 11 f?i
BoioIoI

Hinh 4.27. B6'tri cét thép tai mdt cdt 3/10 nhip
Miit cdt tai 3/10 nhip x,

1900

7
N
L}—1 2a50=600 ﬁh
J 650 J

33 |34 35|36 = Hang D
23 |24 |25 |26 |27 28129 (30 (31|32 = Hang C

12 (13|14 |15 |16 (17 (18 {19 |20 |21 |22 = Hang B
01|02 |03 |04 (05 |06 |07 |08 |09 |10 (11 = Hang A
i@%@%@%% @(L
1 3 5 7 9 11 13
Hinh 4.28. B6'tri cot thép tai mdt cdt 4/10 nhip
— Mat cit gilta nhip x,:
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¢ 1900 ¢
1

AN

1600

‘P1 2a50=600—

650 4‘

33|34 35|36 = Hang D
23|24 (25|26 |27 2829 |30 (3132 = Hang C

12 (13 14 15|16 |17 (18 [19 |20 |21 |22 = Hang B
0102 |03 |04 |05 |06 |07 |08 |09 (10 |11 = Hang A
@ %@ %@ % % &@
1 3 5 7 9 11 13
Hinh 4.29. B6'tri cot thép tai mdt cdt giita nhip
3. B& tri cot thép theo phuong doc dam
— Pé€ gidm tng sudt kéo ddu dim nén sé& thi€t k& cdc doan cdp khong dinh
bam vGi bétdng bing cach boc cdp trong dng plastic hoic 6ng cao su cing.
Céc cdp dugc ngin khdong dinh bdm véi bétdng c6 vi tri d6i xitng véi tim
dam.

— S3 tao thép dinh bam tai cdc mit cit nhu sau

Hang | Toa do Xo X, X, X3 X4 X5
A 75 0 7 9 11 11 11
B 125 0 8 10 11 11 11
C 175 0 8 8 10 10 10
D 225 0 4 4 4 4 4
E 1530 2 2 2 2 2 2

Toa dj cdc nhom co6t thép dy itng lyc tinh dén ddy dam cé don vi la mm
— Tinh cho mit cit x,
+ Dién tich ¢t thép DUL bau dam tai mit cit X1
4

A =Y A xn_ =140x 7+8+8+4 =3780 mm’

i=1
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TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN
Toa do trong tAm cdc cdt thép DUL bau dim (tinh d€n ddy dim)

4
{Z Yoo XMy } TxT5+8x125+8x 175+ 4x225
C = i=1 — = 141.7 mm

ps = 7+8+8+4

Khoang cdch tir toa dd trong tAm cdt thép dén thd trén dim
d =H-C_=1600—141.7 = 14583 mm

Ta tinh tuong tv cho cdc mit cdt con lai

Mat | Ggtao| AL’ | C(mm) |d (mm)
cat

Xo 2 280 730 70
X 27 3780 141.7 1458.3
X, 36 5040 134.77 1465.3
X3 36 5040 134.7 1465.3
Xy 36 5040 134.7 1465.3
X5 36 5040 134.7 1465.3
), 3 36 5040 134.7 1465.3

Pac trung hinh hoc Kkhi ¢é cap

Modul dan hdi cia dam :

E,,= 0.043xy°x,[f., = 0.043x 2500*° x /50 = 38007 MPa

Cudng do chiu nén cua bétdong ban : f'.; = 35 MPa
Modul dan hdi ctia ban:

E,,= 0.043xy:5x,f, = 0.043x 2500*° x /35 = 31799 MPa

Ty s6

modun dan hdi : n, = h = @

= =0.837
E, 38007

Hé s6 qui ddi tir thép DUL sang bé tong dam chinh :
Trong d6 : E,s=197000 MPa

Ty s6

SVTH

Eeq = 38007 MPa
E, 197000

= =5183
E, 38007

modun dan héi: n, =
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BANG PAC TRUNG HINH HQC TAI TUNG MAT CAT
Mit Cit 0 1 2 3 4 5 6
x(mm) 0 2100 3230 6460 9690 12920 | 16150
A (mm?) | 763700 | 1448200 | 745920 | 745920 | 745920 | 745920 | 745920
A' (mm?) | 1090130 | 1774630 |1072350|1072350 (1072350 1072350 {1072350
Quy d6i ti€t dién thép DUL thanh dién tich A, dit tai trong tam thép DUL &
bau dam (bd qua 2 tao thép phia trén)

1. Mzt cat tai goi x,
— Giai doan 1:
+ Dién tich nguyén khdi
A, =A,+ 0, -1 xA =763700+ 5.183-1 x0=763700 mm’

g0

+ Modmen tinh ddi véi truc x-x (ddy dam)

X

0 h h, 1 1
K _=b xhx—+ b-b  xh x| h——%|+n -1 xA xC
X X 2 b b 2 ps ps

= 898x800x¥+ 1200 - 898 xlSOx(SOO—ISTOJ+O

= 320202500 mm’
+ Khodng céch tif trong tAm dén mép dudi
K° 320202500

= XX = =419.3 mm
Yozo A, 763700

+ Khoéng cédch tir trong tAim dén mép trén
Y= H' = ¥,,0=800-419.3 = 380.7 mm
+ Momen quén tinh

byxYe box¥e 1 : h, )
[ ==X R g+E>< b'-b, xh  + b'-b  xh x Y = U S

€ 3 3 2

2
1
+n,—1 xApsx dps—ytg

_898x380.7° 898x419.3" 1200898 x 150’
- 3 3 12

+

2
+ 1200-898 x150x(380.7—%j + 5.183-1 x0x 70-380.7 ’
= 42853268770 mm*
— Giai doan 2 :
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+ Dién tich ti€t dién lién hgp
A,=Ay+ n,—1 xA =1090130+ 5.183-1 x0 = 1090130 mm’
+ Mbodmen tinh phin ban quy d6i d6i vdi truc trung hoda giai doan 1
h
K?71= n xb_xh, x[—f+y j = 0.837x1950x200x[@+380.7j
(S 2 tg 2

= 156914901 mm’
+ Khodng cédch tir trong tAim dam dén trong tim ti€t dién lién hop
_K{, 156914901 _
° A 1090130

c0

C 143.9 mm

+ Khodng cédch tif trong tAm lién hdp dén mép trén
Yeo= Yoo — Co = 380.7-143.9 = 236.8 mm

+ Khodng cédch tif trong tAm lién hdp dé€n mép dudi
Yieo= =Y ,=800-236.8=563.2 mm

+ MoOmen quan tinh:

2
b xh’ h,
I,= IgO+AgO><C(2)+ nlx{ elx2 £ +be><hf><[yw0+ ?tj }

= 42853268770 +763700x143.9% +

1950 % 200’

2
+O.837><[ +1950x200x[236.8+%] ]

=96783804010 mm"*
2. Mit cit tai doan dam dic x1
— Giaidoan 1
+ Dién tich nguyén khdi
A=A+ n, -1 x Al = 1448200+ 5.183- 1 x 3780
= 1464012 mm”

+ Modmen tinh d6i vdi truc x-x (ddy dam):
2

h
K17=blxh—+ bl-blxhlx[h-—’”j+ n,—1 x A xC
X—X X 2 X X 2 ps ps

150

2
1600 + 1900 - 802 x150x(1600 - 7j+

= 802 x

+ 5.183-1 x 3780x141.7
= 1279968024 mm’
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+ Khoéng céch tir trong tAm dén mép dusi
K! 1279968024

X=X

A 1448200

gl

= 883.8 mm

ybgl=
+ Khoéng céch tir trong tAim dén mép trén
Y =N-y,,=1600-883.8=716.2 mm

+ MoOmen quén tinh

b xy> b xy’ b' -b . xh’ h2
Ig]= X13ytg+ Xl3ybg+ ! ;12 L. b'-b , xh  x ytg-—"1 +

2 2 2
+ n,-1 ><|:Aps>< dps—ytg] }

_802x716.2° 802x883.8" 1900802 x150°
- 3 3 12

2
+ 1900 - 802 ><150><(716.2—?J +

+5.183—1 ><[3780>< 1458.3-716.2 2}

= 359491398700 mm"*
— Giai doan 2:
+ Dién tich ti€t dién lién hop:
A=A+ n,-1x A; = 1774630+ 5.183—-1 x 3780
= 1790442 mm”

+ Mbodmen tinh phin ban quy d6i d6i vdi truc trung hoda giai doan I
h
K, ,=n xb_xh, x[—f+y 1] = 0.837x1950x200x[@+716.2j
¢ 2 T 2

= 266432166 mm’
+ Khodng cédch tir trong tim dam dén trong tAm ti€t dién lién hop

_ K], 266432166
A 1774630

cl

C 150.1 mm

+ Khodng cédch tif trong tAm lién hdp dén mép trén
Yier =Y —C, =716.2-150.1=566.1 mm

+ Khoéng cdch tif trong tAm lién hgp d€n mép dudi
Yoo ==y, =1600-566.1=1033.9 mm

+ MoOmen quén tinh
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3

2
b xh h
IC1= Igl +Ag1 XC12+ nl X{ 12 : +be th X[ytcl-l- _fJ ]

2
= 359491398700 +1464012 x150.1% +

3 2
+0.837 x [%4— 1950 %200 x (566.1+ %j }

=538397172500 mm"*
3. Mt cat giita nhip x,
— Giai doan 1:
+ Dién tich nguyén khdi
Ay=Ag+ n,—1 x AL =745020+ 5.183-1 x 5040
= 767002 mm”

+ Modmen tinh ddi véi truc x-x (ddy dam)
2

2 K hi

K° =bx6><h7+ bl—blX6 xhiGXLhT"é}r b,-b , x 26

X—X

+n,—-1 x A° xC®
ps ps

2
:324><1600 + 1900-324 x150x[1600—%]+
2
+ 650-324 ><254 + 5.183-1 x 5040x134.7
= 788585897 mm’

+ Khoéng céch tir trong tAim dén mép duéi

K® 788585897

= =1028.1 mm
Y bes A 767002

26
+ Khodng céch tif trong tAim dén mép trén
Yige= 1= ¥pge= 1600 - 1028.1= 571.9 mm
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+ Mo&men quén tinh

3 2
b _xy> b _xy> b-b, x hl h'!
=X ytg + X6 ng + : ° d + bl_bxl Xhi6 X ytg__X6 +

I6
T3 3 12 2

3
b2_bxl X his 2 h’ 2 1
+ n + b,—b,, xh x|y,- 2"6 +n,-1 xA xd

2

psl _ytgl

_324x571.9" 324x1028.1° 1900 -324 x150°
3 3

12
2 3
650—324 254
+ 1900 -324 x150x(571.9—1;OJ + 12) +

2
+ (50— 324)254{1028.1—%} +

+ (183 - 1)[5040 x @65.3 ~-571.9 j

= 280884445200 mm"*
— Giai doan 2:
+ Dién tich ti€t dién lién hop
A=A+ n,-1x ALS = 1072350+ 5.183-1 x 5040
= 1093432 mm”*

+ Modmen tinh ddi véi truc I-I (trong tAm dim)
h
Kfﬁl:n1 xb thx[—f+y 6} = 0.837x1950x200x(@+571.9j
e 2 tg 2

=219328317 mm’
+ Khodng cédch tir trong tim dam dén trong tAm ti€t dién lién hop

_K?, 219328317
° A 1093432

c6

C =200.6 mm

+ Khoéng cédch tir trong tim lién hgp dén mép trén
Yieo= Yigo ~ Co =571.9-200.6 = 371.3 mm

+ Khodng cdch tf trong tAm lién hgp dé€n mép dudi
Yies=N—Y, = 1600-371.3 = 1228.7 mm

+ MoOmen quén tinh
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2 b, x
Ic6= Ig6 +Ag6 ><C6+ n, x 2

3

L+b xh, x
e f

= 280884445200 + 767002 x200.6> +

1950 x 200°

+O.837>{

=385344817900 mm"*

+1950><200><(

GVHD: TH.S. PHAM VAN TOAN

[ytc6+ ?f

200

2
h ”
371.3+22

°f

Bdng tong hop ddc trung hinh hoc cdc mdt cdt

bT 0 1 2 3 4 5 6
HH
Ag | 763700 | 1464012 | 767002 | 767002 | 767002 | 767002 | 767002
(m
mz
K 13202025 | 1279968 | 7885858 | 7885858 | 7885858 | 7885858 | 7885858
(m 00 024 97 97 97 97 97
3
m
Ybg 419.3 883.8 1028.1 1028.1 1028.1 1028.1 1028.1
(m
m)
Yig 380.7 716.2 571.9 571.9 571.9 571.9 571.9
(m
m)
I, 4285326 | 3594913 | 2808844 | 2808844 | 2808844 | 2808844 | 2808844
(m 8770 98700 45200 45200 45200 45200 45200
m4
Ac 11090130 | 1790442 | 1093432 | 1093432 | 1093432 | 1093432 | 1093432
(m
m2
K 11569149 | 2664321 | 2193283 | 2193283 | 2193283 | 2193283 | 2193283
(m 01 66 17 17 17 17 17
In3
C 143.9 150.1 200.6 200.6 200.6 200.6 200.6
(m
m)
Ybe 563.2 1033.9 1228.7 1228.7 1228.7 1228.7 1228.7
(m
m)
Vic 236.8 566.1 371.3 371.3 371.3 371.3 371.3
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(m
m)
I. 9678380 | 5383971 | 3853448 | 3853448 | 3853448 | 3853448 | 3853448
(n: 4010 72500 17900 17900 17900 17900 17900
m°)

4.10. TINH TOAN CAC MAT MAT DU UNG SUAT
— Toéng mat mat tng sud't (ddi véi DUL kéo trudc):
Afpt = AprS + AfPSR + AprR + Aprl + Apr

Af .+ matmdt ing sudt do co ngdn dan hoi MPa
Af o © mat mit ¥ng sudt do co ngét MPa
Af ., : mat mit ¥ng sudt do tir bi€n clia bétong MPa

xi© MAt mdt Gng sudt do ty chuing clia c6t thép trong giai doan thi cong

MPa
Af o, 1 mat mdt Gng sudt do ty chung clia c6t thép trong giai doan khai
thic MPa

4.10.1. MaAt mat @ng suit do co ngin dan hoi

E,
Aprs =—X fcpg

ci

E, -Modun dan hdi ctia cap DUL, E, =197000 MPa

Ei - Modun dan hdi clia bétong liic truyén luc
f.p - TOng tng sudt bétdong & trong tim cdc thép DUL ldc truyén lyc va tu

trong clia cAu kién & cdc mit cit momen max (MPa)
+ Cudng do chiu nén clia Bétdong dl 28 ngay : f =50 MPa
+ Khdi lugng riéng cta Bétong : y = 2500 Kg/m’
+ Modul dan hdi bétong :
E, =0.043xy" x Jf'_ =0.043x2500"° x~/50 = 38007 MPa
+ Modul dan hoi clia bétdong theo thdi gian
+ Cudng do cua BT sau 5 ngay :

B SR 5
“ a+Pxt © 140.95%5

x50=43.478 MPa

Trong doé:

SVTH : TRAN BA DU TRANG: 150



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

t =5— Thoi gian tinh tir diic dAm dé&n lic cit cdp ( truyén luc)
a=1, p=0.95 - Ddi v6i dicu kién xi miing loai I bdo dudng hoi nu6c
E_ =0.043x7"5x\[f' = 0.043x2500" x/43.478 = 35441.7 MPa

+ MAt mat ¢ng suit do nén dan hodi va ching nhio trong giai doan truyén

luc tai cdc vi tri dAm 13 khdc nhau. Vi vdy ta chi xét tai 1 mit cit tuong

trung,  day ta chon mit cit gitta nhip.

+ Tinh t3i tdc dung 1én giai doan nay chi c6 trong ludng bdn thin dam chi.

Gi4 tri mOmen & giai doan ndy tai mit cdt gitta nhip 1a:

M, =3442123437 N.mm

— Vong 1:
Gia4 su: AprS =0, Aprl =0

+ Ung sudtciang cap truyén viao dam Ia:
f;=0.7xf, =0.7x1860 =1302 MPa

Thong thudng ta 14y fpj =0.75x fpu , nhung trong vong 1ip diu tién ta xem nhu

5% roi vao mat mat Af . va Af o, vivdytaldy f, =0.7xf

+ Luc cang cép:
P =f,xA, =1302x5040 = 6562080 N

+ Khoéng cdch tif trong tAm nhém cdp d€n trong tAm mit cit la:
e=d -y, =14653-571.9=893.4mm

+ Ung sudt trén bétong tai trong tAm cép dul:

P Pxe M,
g = xe+——Xx¢e
Py A |

9 9 9

6562080  6562080x893.4 «893.4 + 3442123437 y
767002 280884445200 280884445200
=-16.25 MPa

893.4

+ Vi mat mat ¥ng suit gy duong nén ta c6 thé vié€t bi€u thic dusi day nhu
sau
E
ar, = Eop 197000
P E. 0 354417

+ Tinh lai: Afp

x16.25=90.3 MPa

R1°

ban dau lai gid sit Af ,, =0
P
fpy =0.9x fpu =0.9%x1860=1674 MPa
fpi =0.75x% fpu —Af . =0.75x1860-90.3 =1304.7 MPa
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f
Af . =109(24x1) x(i O.SSJXf . log(24x5) X(BO‘” —0.55} 1304.7
PRI 40 f i

40 1674

py

=15.6 MPa

— Vong2:
i =075xf —Af —Af o =0.75x1860-90.3-15.6=1289.1 MPa

P =f, xA =1289.1x5040 = 6497064 N

Pk Pxe 49
wg =TT xer e
g g g
_ _6497064 B 6497064 x 893.4 «893.4 + 3442123437 8934
767002 280884445200 280884445200
=—16 MPa

+ Vi mit mat ¥ng sudt gdy duong nén ta cé thé viét bi€u thitc dusi ddy nhu
sau:
E 197000
Af . =—Pxf =
PESE P9 354417

Cl

f, =0.75xf, —Af  ~Af =0.75x1860-88.9~15.6

x16=88.9 MPa

—1290.5 MPa
f. log 24x5
Afm:Mx Do 55 xp =3 | 12205 55112905
p 40 f, pi 40 1674
—14.82 MPa

Vong 3:
i =075xf —Af [ —Af, =0.75x1860-88.9-14.82=1291.28 MPa

P =f,xA, =1291.28x5040 = 6508051 N

P P xe .
=——-———xe+—xe
“ A
g g g
6508051 6508051x893.4 3442123437
—_ - x893.4 + X
767002 280884445200 280884445200
=—16 MPa
+ Vi mit mat ¥ng suit gdy duong nén ta c6 thé viét bi€u thic dusi diy nhu
sau:
Af _ 197000 16— 88.9MPa

:—px =
PE, %9 354417
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f,=0.75xf —Af_ —Af_ =0.75x1860-88.9 ~14.82

—1291.28 MPa
f
ar. = 109@Axt) 1Y oo g
PRI 40 f
py
—14.86 MPa
+ Tinh lai :

log 24x5

GVHD: TH.S. PHAM VAN TOAN

1291.28

pi

40

{

1674

- O.SS)X 1291.28

f =075xf, —Af  ~Af_ =0.75x1860-88.9~14.86 =1291.24 MPa

d€ so sanh v6i gid tri f; dau vong ldp.

= f ~f saisdnhd hon 5%. Vay vong lap hoi tu.

— Gi4 tri k&t qua nhu sau:
Af . =88.9MPa, Af, =14.86 MPa

BANG TINH MAT MAT UNG SUAT DO CO NGAN DAN HOI Af, (MPa)

Miit cit 0 1 2 3 4 5
Ve (mm) |  380.7 716.2 571.9 571.9 571.9 571.9 57
d,, (mm) 0 1458.3 | 1465.3 1465.3 1465.3 1465.3 14
e (mm) -380.7 742.1 893.4 893.4 893.4 893.4 8¢
A, (mm?) 0 3780 5040 5040 5040 5040 5(
fi(MPa) | 1302 1302 1302 1302 1302 1302 K
P; (N) 0 4921560 | 6562080 | 6562080 | 6562080 | 6562080 | 656
A, (mm?) | 763700 | 1464012 | 767002 | 767002 | 767002 | 767002 | 76
I, (mm?) 4.2853E+103.595E+11[2.8088E+1112.8088E+11[2.8088E+112.8088E+11[2.808
M, (Nmm) 0 836965631(12391644372202959000289138368733044384993442
f.pr (MPa) 0.0 -9.17 -23.26 -20.2 -18.01 -16.69 -1¢
Af,es (MPa)  0.000 50.97 129.29 112.28 100.11 92.77 ]
f,i (MPa) 1344.03 | 1265.71 | 1282.72 | 1294.89 | 1302.23 | 13
Af,ri (MPa) 0.0 17.67 13.56 14.42 15.05 15.43 1
f.s (MPa) 1326.36 | 125215 | 1268.3 | 1279.84 | 1286.8 12
P; (N) 5013641 | 6310836 | 6392232 | 6450394 | 6485472 | 649
f.,o (Mpa) -9.38 -22.22 -19.49 -17.26 -16.37 -
Af, ks (MPa) 52.13 123.51 108.33 95.94 90.99 :
f,; (MPa) 1325.2 | 1257.93 | 1272.25 | 1284.01 | 1288.58 | 12
Af,r: (MPa) 16.64 13.17 13.89 14.49 14.72 14
f,s (MPa) 1326.23 | 1258.32 | 1272.78 | 1284.57 | 1289.29 | 129
P; (N) 5013149 | 6341933 | 6414811 | 6474233 | 6498022 | 650
f.pe (Mpa) -9.38 -22.35 -19.58 -17.64 -16.43 -
Af, ks (MPa) 52.13 124.23 108.83 98.05 91.32 8!
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4.10.2.

MAt mat @ng suit do co ngot
— Theo 22TCN 272-05 : V6i dam cing trude ta c6 cong thitc 5.9.5.4.2-1:

Af o, =117-1.03xH=117-1.03x80 = 34.6 MPa

— Trong d6: Xem nhu dd 4m mdi trudng 1a: H = 80 %

4.10.3.

— Theo 22 TCN 272 — 05, cOng thic 5.9.5.4.3-1

AprR =12x

cpg

Ccpy

—7><AfCdIO >0

M4t mat @ng suat do tir bi€n ciia bétong

. (’ng suit bé tong tai trong tAm thép du tng lyc lic truyén luc (MPa)

Af ., : thay doi Gng sudt bétong tai trong tam cdt thép DUL do tdi trong

cd

thudng xuyén, trif tdi trong tic dung vao lic thuc hién DUL (MPa)

Af

cdp

M

|leCS + l\/lDW

xe+

C

M., =1.05x1.25x DC, +DC, xo

Mpyes = 1.05x1.25x DC;’ ON

M,,, =1.05x1.5xDC}, x®

cpg

Af

cdp

SVTH : TRAN BA DU

P

Pixe

M

M

X dps - ytc

——L - xe+—Lxe
Ag Ig 9
6508051 6508051x893.4 3442123437
- - x893.4 + X
767002 280884445200 280884445200
=-16.03 MPa
M MDC3+MDW X dps_ytc
= Xe+
I I
1809211573 2338795358 x 1465.3-371.3
= X +
280884445200 385344817900
=12.39 MPa

TRANG: 154

fi (MPa) 1326.23 1257.6 1272.28 1282.46 1288.96 129
Af,; (MPa) 16.70 13.16 13.89 14.41 14.74 14
f,s (MPa) 1326.17 1257.61 1272.28 1282.54 1288.94 129
Bang két qua tinh todn
Miit cit 0 1 2 3 4 5 6
Af,es (MPa)| 0.00 | 52.13 | 124.23 | 108.83 | 98.05 | 9132 | 889
Afpr1 (MPa), 0.00 16.70 13.16 13.89 14.41 14.74 14.86
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Mt cit 0 1 2 3 4 5 6
Mpc2  |143991679|65131616|115789540(151973772(173684311(180921157
(Nmm) 4 7 7 1 0 3
Moes | |s6e68714 84196632(149682902|196458810(224524354(233879535
Mpw 0 9 9 0 3 8
(Nmm)

Afeap 0 1.85 4.46 7.93 10.41 11.90 12.39
(MPa) . . . . . .
Afycr
0 99.61 | 23698 | 179.57 133.81 113.86 | 105.63
(MPa)

4.10.4. MAt mat dng suat do tu chung cia cot thép trong giai doan khai
thac
— Theo 22 TCN 272-05 ta c6:
My =| 138-04x A, —0.2x Ao +Af,c, [x30%

Miit cit 0 1 2 3 4 5 6
Af,r (MPa)| 39.32 | 27.09 | 10.20 | 1549 | 19.53 | 21.53 | 22.32

4.10.5. Tong mat mat dy @ng suit:
A, = Af  +AE T AL +AE L +AF

Bdng tong hop mét mdt iing sudt tai cdc mdt cdt
BANG TONG HOP MAT MAT UNG SUAT Af,; (MPa)

Mt cit 0 1 2 3 4 5 6
Af gs (MPa) | 0.00 52.13 | 124.23 | 108.83 | 98.05 91.32 88.9
Afyri (MPa) | 0.00 16.70 13.16 13.89 14.41 14.74 14.86
Afy,cr (MPa) | 0.00 99.61 | 236.98 | 179.57 | 133.81 | 113.86 | 105.63
Af,sg (MPa) | 34.6 34.6 34.6 34.6 34.6 34.6 34.6
Afyro MPa) | 3932 | 27.09 10.20 15.49 19.53 21.53 22.32
Afyr (MPa) | 39.32 | 230.13 | 419.17 | 352.38 | 300.4 | 276.05 | 266.31
Nhdn xét : theo nhu qua cdc budc tinh todn nodi luc & bén trén ta nhan thay gia
tri ndi luc dim bién bao gid ciing 16n hon dim giita. Vi vay ta chi can ki€m todn
dam bién.

4.11. KIEM TOAN

4.11.1. Kiém tra kha ning chiu uén cia dim trong giai doan truyén lyc
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Nhan xét : Cac gid tri ing suit & cdc thd tai cdc mit cit phai thod min ng suit
kéo va nén cho phép thi lic d6 dam méi ddm bdo kha ning chiu lyc.

Ung sud't nén cho phép : f, =0.6xf, =0.6x43.48 = 26.088 MPa

Ung sui't kéo cho phép :

£ Min {025><f =0.25x\/43.48 =1648MPa _; 510

- 138 MPa

Vi cdch tinh todn cdc mit cdt 1a twong tw nhau nén & day ta chi tinh cho 1 mit
cit tugng trung 12 mit cdt gitta nhip con cdc mit cit con lai thi sé 14p bang tinh.
— Tai trong
+ Trong lugng ban thin dam : M__, =3442123437 N.mm
+ Cudng dd truyén vao cdp trong giai doan truyén luc:
f,=0.75xf, —Af  —~Af =0.75x1860~88.9—14.86 = 1291.24 MPa

+ Luc truyén vao cap: P, = x A =1291.24x5040 = 6507850 N

+ Luc truyén vao cip do cdp chong nit thg trén
=T, x A, =1395x280=390600 N

— Cdc cong thitc tinh todn cho mit cdt gitta nhip X,

Thé trén
f Pi+Pi'+Pi><e y P'xe y Mg y
t *Yig ™ *Yig T XYy
Ag Ig Ig Ig
_ 6507850 + 390600 N 6507850x893.4 <5719 390600 x 893 .4 «571.9
767002 280884445200 280884445200
B 3442123437 y
280884445200
=-4.875 MPa

= Gid tri ndi lyc 12 Am c6 nghia 1a thd dang xét 1a nén thi phai so sdnh v§i tng
sudt nén cho phép: f =26.088MPa = théa min
Thé dudi
P+P' Pxe P 'xe M,
f =- - Xy +I—><ybg+—><ybg

t bg
Ag Ig g Ig

6507850 +390600 6507850 x893.4 390600 % 893.4
=— — x1028.1+ x1028.1
767002 280884445200 280884445200
N 3442123437 y
280884445200

=-16.399 MPa

028.1
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= Gid tri noi lyc 1a 4m c6 nghia la thé dang xét 1a nén thi phai so sdnh véi ting

Mt cit 0 1 2 3 4 5 6
e (mm) | -380.7 | 742.1 8934 893.4 8934 893.4 893.4
Yt (mm) | 380.7 716.2 571.9 571.9 571.9 571.9 571.9
Ybe (mm) | 491.3 883.8 1028.1 1028.1 1028.1 1028.1 1028.1
A, (mm?)| 763700 |1464012| 767002 | 767002 | 767002 | 767002 | 767002
4.285E+ |3.595E+ |2.8088E+ |2.8088E+|2.8088E+ [2.8088E+|2.8088E+
I, (mm*) | 10 11 11 11 11 11 11
M, 8369656 (12391644(22029590(28913836|33044384 (34421234
(Nmm) 0 31 37 00 87 99 37
Af g 88.9
(Mll))a) 0 52.13 124.23 108.83 98.05 91.32
Af r1 14.86
(Mi’a) 0 16.70 13.16 13.89 14.41 14.74
f,s MPa)| 1395 |1326.17| 1257.6 | 1272.28 | 1282.54 | 1288.94 | 1291.24
P; (N) 0 5012923 | 6338354 | 6412291 | 6464002 | 6496258 | 6507850
P'; (N) | 390600 | 390600 | 390600 | 390600 | 390600 | 390600 | 390600
f; (MPa) | 0.000 1.476 -0.477 -2.401 -3.776 -4.601 -4.875
f, (MPa) | 0.000 | -10.066 | -23.687 | -20.497 | -18.214 | -16.850 | -16.399
4.11.2. Kiém tra kha niang chiu uén é Trang Thdi Giéi Han St dung

Piéu kién dé kha ning chiu udn thod min trong giai doan nay 1 tit ci cdc gid
tri ng suit cia cdc thS trén cdc mit cit khac nhau khong dugc 16n hon ing suit
cho phép nén néu nhu két qua tinh 12 Am (14y gid tri tuyét ddi dé€ so sdnh), va
khong dudc 16n hon tng sui't cho phép kéo néu nhu két qua tinh todn la duong.

Nhu k€t qud tinh todn trén thi & trang thdi gidi han St Dung noi lyc do tai trong
tdc dung 1én dAm bién 16n hon nén ta ki€m todn v4i gid tri ndi luc dim bién.

Gidi han (ng suat trong bétdng
+ Ung sudt nén cho phép : f =0.45xf =0.45x50=22.5MPa

+ Ung suit kéo cho phép : f, = O.5><\/E: O.Sx@ =3.536 MPa

Vi céch tinh todn cdc mit cdt 12 tuong tw nhau nén & day ta chi tinh cho 1 mit
cit tugng trung 12 mit cdt giita nhip cOn cdc mit cit con lai thi s& 1ap bang tinh.

— Tai trong

+ Trong lugng ban than dAm:
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Myo,, = DC,o.+DC, X0, =20.11x130411250
=2622570238 N.mm
+ Trong luong bdn mit cau va dim ngang:
Mo, = MchmC
- DC,_+DC, xo,=10.57x130411250

1378446913 N.mm

+M oC,

+ Trong lugng lan can, 1€ bd hanh.
My; =M, =DC, xw,, =8x130411250 =1043290000 N.mm

+ Trong lugng 16p phi:
M,,, =DW xo,, =4.72x130411250 = 615541100 N.mm

+ Hoat tai:
E E E E E 1
MI_L =mg, , X 1+IM xM*®  + mg, xM_ +mg, ., xM,

truck lane

=0.57x1.25%x2237375000 + 0.57x1212824625 + 0.57 x 586850625
=2619944580 Nmm

— Cudng do truyén vao cp trong giai doan truyén luc:
fr=0.75xf  —Af =0.75x1860-266.31=1128.69 MPa

— Luec truyén vao cap:
P, =, xA_ =1128.69x5040 = 5688598 N

— Céc cOng thitc tinh todn cho mit cit gitta nhip X:
Thd trén :
P P xe M M

f:__f+f_xy _ gxy _ DCZXy _MDC3+MDW+M
t A I tg I tg I tg |

g g g g ¢

_5688598+5688598><893.4x5719_ 2622570238 «
767002 280884445200 280884445200
1378446913 «571.9— 4278775680 «371.3
280884445200 385344817900
=-9.338 MPa

LL
Ve

71.9 -

= Gid tri n6i lyc 1a Am c6 nghia l1a thG dang xét 1a nén thi phai so sdnh véi ng
sudt nén cho phép: f =22.5MPa = théa min

Thé dudi:
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P P xe M M +M_, +M
fb:_A_f_ fl Xybg+|_gxybg+ IDCZXybg+ DC3 IDW LLXybC
g 9 9 9 ¢
:_5688598_5688598><893.4x10281+ 2622570238 10081+
767002 280884445200 280884445200
N 1378446913 y 14 4278775680 «1228.7
280884445200 385344817900
= 2.269MPa

= Gid tri ndi luc 1a duong cé nghia 1a thé dang xét 1a kéo thi phdi so sanh vdi

trng suit kéo cho phép: f, =0.5x \/E = O.Sx@ = 3.536 MPa = thda min

Mt cit 0 1 2 3 4 5 6
e (mm) -380.7 742.1 893.4 893.4 893.4 893.4 893.4
Yte (Mmm) 380.7 716.2 571.9 571.9 571.9 571.9 571.9
Ybe (Mm) 491.3 883.8 1028.1 1028.1 | 1028.1 | 1028.1 | 1028.1
Yt (mm) 236.8 566.1 371.3 371.3 371.3 371.3 371.3
Ybe (Mm) 563.2 1033.9 1228.7 1228.7 | 1228.7 | 1228.7 | 1228.7
A, (mm?) | 763700 | 1464012 | 767002 | 767002 | 767002 | 767002 | 767002
4.285E+1 2.8088E+|2.8088E+ |2.8088E+|2.8088E+|2.8088E+
I, (mm4) 0 3.595E+11 11 11 11 11 11
94412528|1.678E+0(2.203E+0|2.518E+0(2.623E+0
M, (Nmm) 0 637688100 6 9 9 9 9
\ 9.6784E+ 5 384E+11 3.8534E+|3.8534E+|3.8534E+|3.8534E+|3.8534E+
I. (mm®) 10 11 11 11 11 11
0 4962408888220602 [1.158E+0(1.323E+0|1.378E+0
Mpc: (Nmm) 335174700 9 4 9 9 9
Mpc3pw(N 0 59717919|1.062E+0 [1.393E+0{1.592E+0|1.659E+0
mm) 403351200 6 9 9 9 9
0 97657492|1.721E+0 [2.224E+0|2.538 E+0
M; . (Nmm) 661014784 4 9 9 9 2.62E+09
Afy;r (MPa) | 39.32 230.13 419.17 | 352.38 300.4 276.05 | 266.31
f,e (MPa) | 1355.68 | 1164.8 975.83 | 1042.64 | 1094.6 | 1118.95 | 1128.69
P; (N) 0 4403209 | 4918183 | 5254805 [5516784 | 5639508 | 5688598
f, (MPa) 0.000 0.445 -1.915 -5.187 -7.486 | -8.895 -9.338
f, (MPa) | 0.000 | -6.605 | -12.205 | -5.789 | -1.397 | 1.435 | 2.269
4.11.3. X4c dinh sic khidng uén danh dinh
Diéukién: ¢x M >M,
Trong d6: o= 0.9 — Hé s0 sitc khang
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M_- Sttc khdang u6n danh dinh cla bén thin cla ti€t dién
M, - Momen ngoai lyc tic dung.

Tiét dién lién hdp quy d6i :

1950
‘ 1200 ‘ 1629
e e T S a0 j
| 350
‘ ‘ 150
j" > T
898 898
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1950 w

1 1 |

150

1450 1450

1950 ‘v

1300 T f 1671 ]

240 jo

1200 1600 ::> 1200
L 324 | 324 —
250 250
| |
650 650

Hinh 4.27. Quy doi tiét dién lién hop
a Kiém tra ham lugng c6t thép max va diéu kién sic khiang danh dinh:
Ki€m todn cho mit cit giita nhip
— Cudng do chdy cua thép dul la: f, =1674MPa
— Cudng d6 kéo dit cia thép dul la: fpu =1860MPa
— Hésok
f
k=2x|1.04—2 |=2x 1.04—% =0.28
i, 1860
— Khoéng céch tif trong tim nhém cdp d€n mép trén cla ti€t dién lién hop
d,,, = 1465.3+200 =1665.3 mm
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— Hé sd quy doi B,

005 1 g _ g5 008

B, =0.85— x 50-28 =0.693
— Khoéng cdch tr trong tAm cud thi€t dién dén mép trén cua bdn cédnh :
22TCN 272-05 (5.7.3.1.2-3) (bd qua c&t thép thudng chiu kéo nén)

Apsxfpu —B,x b, —b, xh x0.85xf

C, =

ps
X fpu

A
0.85xf xPB, xb +kx q
ps

5040x1860—-0.693x 1671-324 x350x0.85x50

0.85%50x 0.693x 324 +0.28x 220 1860
1665.3

=-405.71 mm

— Suyra: ¢=-405.71 <h, =350 mm.

Liic nay truc trung hoa di qua cdnh, ta phai tinh ti€t dién hinh chit nhat.
by=b=1671Imm

Aps X fpu

C,=

A
0.85xf_xpB, xb -i-k><d—ps><fpu
ps

_ 5040x1860 e 184.6 mm
0.85x50x0.693x1671+0.28x x1860
1665.3

=>a=f,xc=0.693x184.6 =127.9 mm

— Xéc dinh ng suit trung binh trong c6t thép DUL vdi stic khang uén danh
dinh theo 22TCN 272-05 diéu 5.7.3.1.1-1

£t | 1okx-S | =1860x|1-0.28x 24371 _1802.3 MPa
R d 1665.3

ps

—  Xd4c dinh mémen khdng udn danh dinh M
M. =| A xf x| d_~29 |+085xp, xf x(b—b_)xh, x| 2u_
n ps>< ps>< ps 2 : Xle ¢ X w) XM X 2 2

=5040x1802.3 x (1665.3 - ?j +0

=14546010050 N.mm
Ta co :
M =0.9xM_ =13091409040 > M  =12404000000 N.mm
Viy thda diéu kién stic khdng udn danh dinh.
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— Kiém tra ham lugng thép t5i da

C _ 1836 11042 Vay thod ham lugng c6t thép max.
d, 16653
Mitcit | 0 1 2 3 4 5 6
A2 (mmz) 0 3780 5040 5040 5040 5040 504(
b (mm) |1629 1929 1671 1671 1671 1671 167
by, (mm) | 898 802 324 324 324 324 324
h; (mm) | 350 350 350 350 350 350 350
d,s (mm) |270.0 1658.3 1665.3 1665.3 1665.3 1665.3 1665
¢; (mm) (2849 -184.9 -405.7 -405.7 -405.7 -405.7 -405.
¢, (mm) 0 121.2 184.6 184.6 184.6 184.6 184.
ag(mm) | O 84 127.9 127.9 127.9 127.9 127.
f,s (MPa) | 1860 1821.9 1802.3 1802.3 1802.3 1802.3 1802
M, (Nmm) O [11131276706{14546010050(14546010050(1454601005014546010050/1454601
M, (Nmm) O [10018149030/13091409040/13091409040(13091409040(130914090401309140
c/dg 0 0.07 0.11 0.11 0.11 0.11 0.11

b Kié€m tra ham lugng thép tdi thi€u min
Cot thép tdi thi€u phdi ddm bido momen khdng udn tinh todn gid tri nhé hon
trong 2 gid tri sau :
— 1.2 14n sttc khdng nit.
— 1.3 1an momen tinh todn can thi€t dudi t6 hdp tai trong — cudng do.
Ki€m todn cho mit cit giita nhip
— Piéukién kiém tra: M > min 1.2xM_; 1.33xM_
— Cudng d6 chiu kéo khi udn
f =-0.63x/50 = —4.455 MPa
— Momen giai doan 1 (Chi ¢6 tinh tii cia dim chii)
M, = M. =2622570238 N.mm
— Mbdmen giai doan 2 (gdm bdn mit cau, 16p pht, lan can, 1€ bd hanh, phian
cach)
M, =M™ +M_, =3037278013 N.mm

— PE€ x4c dinh dugc mdmen tic dung 1én thé dudi clia dAm giy nit thi ta cin
tinh thém mdt mémen phuy thém.
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AM = (
(—4.455

2622570238x1028.1  3037278013x1228.7

f+—L+

P. P xe

9

XYoo

g

M

_

GVHD: TH.S. PHAM VAN TOAN

M
TR L .

9

|
I yb()]><

. 5688598 N 5688598x893.4x1028.1

C

ybc

767002

280884445200

y 385344817900

280884445200

385344817900

|

=715007870 N.mm

Moémen tic dung 1én thé dudi dAm dat ¢ng suat 16n nhat

12xM_=12x M, +M,+AM =10442149090 N.mm

Ta cé min

1.33x

{1.2 x M, =10442149090

M, =14249492708

Sttc khdng udn tinh todn

=10442149090 N.mm

M. =¢x M, =13107352759 N.mm

Suy ra:

1228.7

1.2xM
M =¢xM_ =13107352759 N.mm> min{l 3; I\;Ir =10442149090 N.mm
.33x

Vay thod ham lugng cot thép tdi thi€u

Mt cit 0 1 2 3 4 5
f. (MPa) -4.455 -4.455 -4.455 -4.455 -4.455 -4.455
M; (Nmm) 0 637688100 | 944125286 1678444952 (2202959000 25176674
My (Nmm) 0 738525900 | 1093420085 | 1943857928 12551313531 |29157868"
Ybe (Mmm) 491.3 883.8 1028.1 1028.1 1028.1 1028.1
Ybe (Mm) 563.2 1033.9 1228.7 1228.7 1228.7 1228.7
A, (mmz) 763700 1464012 767002 767002 767002 767002
I, (mm4) 4.285E+10| 3.595E+11 |2.8088E+11 |2.8088E+11 |2.8088E+11 | 2.8088E+]
L (mm®)  9.6784E+10| 5.384E+11 |3.8534E+11|3.8534E+11 |3.8534E+11 |3.8534E+
e (mm) -380.7 742.1 893.4 893.4 893.4 893.4
P; (N) 0 4403209 4918183 5254805 5516784 5639508
AM (Nmm) [-765575012|1874698233 |3480470517 2269957057 |1436195574 | 88650277
1.2M., (Nmm) -918690015/3901094679 |6621619065 | 7070711925 7428561725 | 75839485
1.33M,cpi (Nmm) 0 4.07E+09 | 6.021E+09 | 1.067E+10 | 1.391E+10 | 1.589E+1
M,y (Nmm) 0 3901094679 | 6.021E+09 7070711925 7428561725 75839485
M, (Nmm) 0 1001814903013091409040(13091409040(13091409040(130914090
= Vay thda haim lugng thép tdi thi€u
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4.11.4. Kiém tra do vong, dd vong cia dim
— Xét tai mit cit giita nhip c6 do vong 16n nhat
— Quy uéc : @6 vong xuéng mang dau dudng, vong 1én mang dau Am
— MoOmen quén tinh:
+ Dam nguyén khdi: 1 = 280884445200 mm"*

+ Damliénhgp: I =385344817900 mm*

a. P vong do du iing lic

PxexI? 6507850 x 893.4 x 33000>
= = =—79.5 mm

Fooe _ =
" 8xE_ x L 8x35441.7x280884445200

b. D6 vong do trong luong bdn than dam

_5xDC, xL* 5x%20.11x32300"
YU 384xE  xI,  384x38007x280884445200

=26.7 mm

c. Pé vong do bdn mdt cau, dim ngang, van khuén, vdach ngdn.
5x DC, +DC, xL*
£ pc2™
v 384xE_ xI
c g
_ 5x10.57x32300°
384 x 38007 x 280884445200
d. D6 vong do go chdn, lan can.
_ 5xDC,.xL" _ 5x1.2x32300°
YPET 384X E_ xI 384x38007x385344817900

14.0 mm

= 1.2 mm (tinh cho dim gifta)
_ 5><DCLC><L4 B 5x8x32300*
“PeT 38AVE_xI | 384x 38007 x 385344817900

= 7.7 mm (tinh cho didm bién)

e. Do vong do I6p phii va trang bi trén cdu

f_5xDWxL/S® 5x4.72 % 32300 oy
"DV 384xE_ xI_ 384x38007x385344817900

mm

f. D6 vong ciia dam sau khi cing cdp dy ving lyc
f =—-79.5+26.7=—52.8 mm

v.TC= fv.ps + fv.DCl
g. Do vong ciia dam khi khai thdc dudi tdc dung cdc tdi trong thuong xuyén

fVATTTX = fv.ps + fV.DCl + fV.DC2 + fV.DC3 + fv.DW

=-79.5+26.7+14+1.2+4.6=—33 mm tinh dim giita

= vong 1én
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fV.TTTX = fv.ps + fV.DCl + fV.DC2 + fV.DC3 + fV.DW

=-79.5+26.7+14+7.7 +4.6=-26.5 mm tinh dim bién
= vong 1én
h. Pé vong ciia dam khi khai thdc dudi tdc dung cdc hoat tdi tdi trong thuong
xuyén

DN A o A 7z
— Piéu kién ki€m toan:

tt 3 < tt

fV.LL = 800 va fV.LLVPL - 100

Trong do :

f . :d0 vOng I6n nhat tai gilta nhip do xe

LAy bing tri s& 16n hon clia k&t qua tinh cda xe tai thi€t k& don; 25%
cia xe tai thi€t k€ cung tdi trong lan

f : d0 vong 16n nhat tai gitra nhip do xe va ngudi di

v.LLVPL *

A ~ A X 3IA ~ z R~ > A 1N e A N WA 2 2
Hé sO6 phan bd dd vong co thé lay bang so6 lan/s6 dam, vi tat ca cdc
lan thi€t k&€ déu chat tai va tit cd cdc dAm dd déu gia thi€t vong nhu

nhau.

— Tinh @ vong do xe tai don:
P=P,=D, x145000 = %x145000 = 41429 N

P,= D, x35000 = %x 35000 = 10000 N

— B& tri xe tai vi tri bt 11 nhat nhu hinh vé:
4300 4300

11850 L
A
16150 ¥

L 20450 L

Hinh 4.28. Bo tri xe tinh do vong do xe tdi don
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f - P xc,
vl 48xE_ xI
B 41429x11850
 48x38007 x 385344817900
f o P, xc,
V2 48xE <1
B 41429x16150
" 4838007 x 385344817900
f o= P, xc,
v 48xE_ xI_
~ 10000 x 20450
4838007 x 385344817900
— D6 véong do xe tdi thiét ké:
f . =f +f , +f.=18+2+0.4=4.2 mm

V.

x 3xL? —4xc’

x 3%32300° —4x11850*> =1.8 mm

2 2
X 3><Ltt—4><c2

x 3x%32300° —4x16150*> =2.0 mm

2 2
X 3XLn_4XC3

x 3%32300° —4x20450*> = 0.4 mm

— D¢ vong do tdi trong lan:
_5xq,, xL* 5x9.3x32300* 90
vin 384xE  xI 384x38007x385344817900

mm

— D¢ vong do tdi trong nguoi di:
_5xPLx1500xL*  5x3.10° x1500x 32300

= = 4.4 INm

VLT 384xE  xI. 384x38007x385344817900

— D¢ vong do 25% xe tdi thiét ké vdi tdi trong lan thiét ké:
f =25%xf  +f =025x4.2+9.0=10.1 mm

f ,=max f f =max 10.1;4.2 =10.1 mm

V. v.xe? “v.3T

— Kiém tra do vong do xe néi chung:

L
f =101 mm<—* = 32300 40.4 mm =thda man
o 80 800
— Kiém tra dj vong do xe va tdi trong nguoi di:
L, 32300

=32.3 mm =thda man

f +f,=101+44=145mm<—‘=
v 1000 1000

4.11.5. Tinh duyét theo lyc ciit va xoan:
Ta tinh tai mit cit x; = 2.1 m. Cdc mit cit khéc tinh todn tuong tu
Xéc dinh sttc khang cidt danh dinh:

A xf

V.=V +V=1fxb xd xcotg+ VS =~ xd_ xcotgf

V_: stic khdng danh dinh ctia mit cit bétong
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V., : sttc khdng danh dinh do c6t thép chiu cit
Chiéu cao hitu hiéu d,: (Canh tay don gitta t6ng hop luc nén va tdng hop
luc kéo khi udn)

d —%d _ 1658.3—% ~1616.3 mm

ps
d, =max40.9xd '=0.9%x1658.3=1492.5 mm =1616 mm
0.72xh =0.72x1800 =1296 mm

X4c dinh thong sé B.0:
Tra bidng TCN d€ xac dinh B tir thong s6 Gng suit cit fl

Ung bié€n doc trong ¢t thép phia chiu uén:

M N \"
—4 4+ 0.5x—2+05%x| —+-V |xcotg 6 —A xf

(I)fxdv [ (I) ’ " "
8 =

* E xA +E xA
s s p ps

v

Bé rong hitu hiéu: b =b,

Chi€u cao chiju cdt hitu hiéu: d, =1.6163 m

Hé s& chi kh3 ning clia bétdng bi nift chéo truyén luc kéo B

G6c nghiéng clia tng suat nén chéo 0

Ung suit cdt trong bétdng dugc xdc dinh theo cong thirc 5.8.2.9-1 (22TCN

272-05)
_ V, -6, x \A
¢, xb, xd,

Luc cdt da nhan hé s8 tai mat cdt ki€m tra lyc cdt x, =2.1 m:

V =1395088 N

u

Heé s stic khang cidt (TCN 5.5.4.2): ¢, =0.9
Sitc khang danh dinh do thanh phan dy tng lyc thing ding: V =0
Ung sudt cit trong bétong:

V=0, xV, 1395088-0.9x0
o, xb_xd  0.9x802x1616.3

== % - 0.024 <0.25 > Pat

cl

=1.20 MPa
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Bing TCN 5.8.3.4.2-1 thé hién gid tri cda 6 vd B cho mit cit cé cot thép
ngang N =0;A =0
Thit 6 =27"; cotgd=1.963
Ung sudt trong cdp sau mat mat ma Gng sudt trong bétdng boc quanh né
bing khong:

f [x—2
E

pc

f =f +

po pf

Chiéu dai truyén lyc hitu hiéu cta thép DUL:
L, =60x D, = 60x15.2=0.912 m

Vi chiéu dai truyén luc nhd hon khodng cdch d&én mit cit tinh duyét lyc
cit x, =2.1 m, nén toan by Gng sudt trong thép DUL tai mit cit d6 la

hitu hi¢u.
2
¢ b Poxd -y, 4403209 4403209 x 1658.3-566.1
pe A, I 1790442 538397172500
=-12.2 MPa

E
£,=f,+f ‘x—p:1164.8+12.2><197000
o el g 38007

po

=1228.04 MPa

C

M N \Y%
"+ 0.5x—"+0.5%] —*+-V |[xcotg 6 —A xf
(I) P ps po

€ = (I)fde ¢°‘ A
x E xA +E xA
S S P ps
m+O.SX[B?)SS%JMS&—378Ox1228.04
I X . .
) — ~1.3656x107 <0

197000 x 3780
Do &, #[0;0.002 | = Khong dat, tinh lai theo cong thiic 5.8.3.4.2-3 (272-05)

Dién tich bétdng & phia dusi bi kéo do udn ctia dim c6 thé 14y bing dién
tich dim giai doan 1 chia chiéu cao dim nhin vdi nira chiéu cao daim lién
hgp.

A, =P h_ 1464012 1800 oo o
H 2 1600 2
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A xE +A xE
€ —g X S S ps p
. ASXES+ApSXEp+ACXEC
3780x197000
3780197000+ 823507 x 38007

=-1.366x107 x

=-3.174x107°

Diing fl =0.024 va ¢_dé tra bidu d6=60=27", =68

Géc xién ng sudt nén phit hdp vdi gid thiét, ti€p tuc st dung dé tinh todn.
Sttc khdng cit danh dinh clia bétong:

V,, = 0.083xBxy[f. xb,, xd, =0.083x6.8x+/50 x802x1616.3= 5173308 N

Chon cot thép dai chong cit
Pé€ thuin 1di cho thi cong chon dudng kinh c6t dai khong d6i nhung khodng
cach thay ddi theo sy gidm luc cit theo chiéu dai dim
D_, =16 mm

Budc cot dai dudce chon nhu sau :

Mt cit 0 1 2 3 4 5 6

Scta (Mm) 200 300 400 400 400 400 400

Dién tich cot dai tdi thi€u tai mit cit 1

802 x300

b, xS
A, =0.083x[f' x % = 0.083x~/50 x =336.2 mm’

y
G6c nghiéng clia cot dai ou=0
Chon thép dai 4 nhanh dudng kinh 16 mm. Cé dié€n tich :
2

A :4xnx%:804 mm”°
Sttc khang cit ctia thép dai

v Alefy xd xcotg O  804x420x1616.3xcotg 27

o S - 300

ctdl1

=3571300 N

Cudng do khang cit danh dinh tai mit cit 1
V. =09% V_+ Vp +V, =0.9x 5173308+ 0+3571300 =7870147 N

Tinh duyét luc cit theo TTGH Cudng do I
V. =7870147 N>V =1395088 N = thda

oA . oA *A o
Kiém tra lai theo diéu ki€én cau tao :

Khodng céch cdt dai t6i da:
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A, xf,, 804 x 420
: = =717 mm
S<]0.083x,ff, xb  0.083x~/50 x802 _ 600 mm

Min 0.8xd, =1293; 600
Ki€m tra lai kha ning chiu kéo cia cot thép doc : tai mat cit ddu dam va
miit cit cach goi doan dv
MGt cdt kiém tra luc cdt x;=d,

Phai thod man phuong trinh:

M N \Y%
Axf +A xf > *— +0.5x% ”+(—“—0.5xVS—Vp]xcotg9

¢.xd

f % o %

Trong do:

A xf +A xf - Stckhing cit cla vat liéu

M N \Y , .
! +O.5><¢“+[—“—O.5ng—ijxcotg © - Luc cat do ngoai luc tic

v o v

dung
C4c gid tri tinh todn dudc: (bd qua cot thép thudng)
T, =A xf +A xf =3780x1326.17=5012923 N

M N \Y/
T = “—+0.5x—++| —+-05xV, -V |xcotg 0
d)fde d)cx P

\%

_ J060184231 [ 1395088 5, 3571300 -0 |xcotg 27°
0.9x1616.3 0.9
- 1641308 N

So sdnh k&t qua tinh dudc so véi phuong trinh : 5012923 N> 1641308 N

Vay thod man diéu kién stic khang cit ctia vat liéu.

MGt cdt goi dau dam x,

Tai dau dim cit khic khong bd tri thép du Gng luc nén ta sé bd tri cdc thanh
thép doc @32 dé chiu luc doc va luc cit.

Di€n tich I thanh thép : A . =mx DTZ =TX % =804 mm’

Ta c6 tai mitcit0:

q)f de (I)u

v

M N \Y/
T, = “+0.5x% ”+(—“—0.5><VS—ij><COtge

:L+O+ M—O.5x1856024—0 xcotg 45°
0.9x1612 0.9
=1602461 N
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Dién tich cot thép doc t8i thi€u :

T

—_0
S.min f

y

1602461

420

=3815 mm*

S& lugng thanh thép doc toi thi€u :

nD32.min -

A

s.min __

A

D32

Luc doc tuong duong :

TdO:ASxfy:n

D32.min

ﬁ =4.7 thanh => chon 8 thanh.
804

GVHD: TH.S. PHAM VAN TOAN

X Apy, X £, = 8x804x420 = 2701440 N

Vay T,, =2701440 N >T, =1602461 N=> dat, dd dién tich ¢St thép doc.

Miit cit 0 1 2 3 4 5 6
Aps
(mm®) 0 3780 5040 5040 5040 5040 5040
fos
(MPa) 1395 | 1326.17 | 1257.6 | 1272.28 | 1282.54 | 1288.94 | 1291.24
by (mm)| 898 802 324 324 324 324 324
H(mm)| 800 1600 1600 1600 1600 1600 1600
dys (mm)| 270.00 | 1658.33 | 1665.28 | 1665.28 | 1665.28 | 1665.28 | 1665.28
Yec (mm)| 236.8 566.1 371.3 371.3 371.3 371.3 371.3
Ag
(mm?®) | 763700 | 1464012 | 767002 | 767002 | 767002 | 767002 | 767002
L (mm®) 9.6784E+|5.384E+1|3.8534E+|3.8534E+ |3.8534E+1 (3.8534E+1|3.8534E+1
¢ 10 1 11 11 1 1 1
P: (N) 0 4403209 | 4918183 | 5254805 | 5516784 | 5639508 | 5688598
ayg (mm) 0 84 127.9 127.9 127.9 127.9 127.9
dy (mm)| 560 1616.3 | 1601.3 | 1601.3 1601.3 1601.3 1601.3
Vu(N) [ 1569910 | 1395088 | 1302240 | 1040657 | 784886 | 534933 | 291022
v (Mpa)| 3.4687 | 1.1958 | 2.7889 | 2.2287 1.6809 1.1456 0.6233
v/t', 0.069 0.024 0.056 0.045 0.034 0.023 0.013
foc
(MPa) 0 -12.22 | -25.87 | -27.64 -29.02 -29.66 -29.92
fpo
(MPa) | 1355.68 | 1228.12 | 1109.91 | 1185.90 | 1245.00 | 1272.70 | 1283.77
M, 30601842(45269033(80209310{104620000 |119500000{124040000
(Nmm) 0 31 55 14 00 00 00
0 (do) - 27 27 27 27 27 27
& - -1.366E- |-1.04E-03|-0.73E-03| -1.85E-03 |-2.48E-03 | -2.47E-03
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03
A. (mm?) - 795841 | 322123 | 323770 | 323770 323770 | 323770
& (tinh -0.0317E-|-0.0594E-| 0.0416E-
lai) - 03 03 03 0.0001 0.0001 0.0001
0 bang
(do) 45 27 27 27 27 27 27
B (bang) 2 6.8 6.8 4.78 4.15 4.15 4.15
Sctd
(mm) 200 300 400 400 400 400 400
f, (MPa)| 420 420 420 420 420 420 420
Avmin
(mm?) | 25097 | 336.21 181.1 181.1 181.1 181.1 181.1
Avchon
(mm?) 804 804 402 402 402 402 402
Vs (N) | 1856024 | 3571300 | 1326809 | 1326809 | 1326809 | 1326809 | 1326809
V. (N) | 590279 | 5173308 | 2070569 | 1455488 | 1263656 | 1263656 | 1263656
VvV, (N) 0 0 0 0 0 0 0
V. (N) | 2201673 | 7870147 | 3054067 | 2504067 | 2331418 | 2331418 | 2331418
Vu(N) | 1569910 | 1395088 | 1302240 | 1040657 | 784886 534933 | 291022
CHUONG V

S.1.

THIET KE TRU CAU

SVTH : TRAN BA DU

CAC KICH THUGC CO BAN

TRANG: 173
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MAT DUNG TRU T2 MAT BEN TRU T2
TY LE 1-100 TY LE 1-100
C1
b1 0
1 1
—
ho
h1
L h
h'1
i
b'4 b4 b'4 A o}, B
h2 T T h2
b2

b3

KI HIEU PON VI GIA TRI
h mm 2500
hg mm 1095
h; mm 1500
h'; mm 1000
h, mm 10000
hs mm 3000
Co mm 1200
Ci mm 3000
CH mm 3000
C3 mm 6000
b, mm 13500
b, mm 9500
bs mm 12500
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by mm 6500
b'y mm 1500
bs mm 2000
Miit cat ngang tru cau T2
e (A B B
1095
e e T T T ng
2500
)
ﬁLZOOOﬁ
1500 6500 1500 ] o
10000
I ™ 7 .
3000 o0 0 0 0 o 1000 4000 1000
5.2. CAC PIEUKIEN CO BAN
Muc nudc tinh todn H =+2.1m
Muc nudc thap nhat H =+04m
Muc nudc cao nhat H =+55m
Cao do dinh tru +8.460 m
Cao do dinh bé tru -4.040 m
Cao do day bé¢ tru -7.040 m
Loai tru: tru dac
53. SO LIRUKET CAUPHAN TREN.
- S8 lugng dam N=7dim
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- Khoéng c4ch cic dAm S=195m

- Chiéu dai thuc t& L=33m

- Chiéu dai tinh todn Ly=323m
- Tdng bé rong ciu B=135m
- Bé rong mit dudng xe chay Bs=10 m

- Bé rong 1€ ngudi di Bph=1.5m
- Chiéu cao g& d& lan can H,=0.65 m
- Chiéu cao lan can H,. =0.77 m
- Chiéu cao dam Super Tee h =1.6m

- Chiéu day bin mit cau hy=0.2 m

- Khodng céch tif tim g&i dén tim tru L, =0.375 m

- L6p phii miit cau trung binh t;=0.14m

- Kich thu6c d4 ké goi axbxc=0.70x0.80 x 0.20

- G6i cau: a’xb x¢”=0.40x0.50 x 0.095
- S& lan xe thi€t k& n=2lan

- Heé s6 xung kich IM =0.25

54. VATLIEUSUDUNG
Cudng do chiu nén ciia bétong f =35 MPa
Khoi lugng riéng clia bétdong vy, =0.25x10* N/ mm’,
Mbdun dan hdi ctia betong E_ = 0.043x2400'° x~/35 = 29910 MPa
Cudng do chdy déo clia cot thép f =280 MPa
Gidi han tng sult & trang thdi sit dung :
Gi6i han ing sudtnén:  0.45xf =0.45x35=16 MPa
Gidi han tng suat kéo: 0.5><\/E:0.5x\/§:3 MPa
55. TAITRONG TAC DUNG LENKET CAU

Tai mdi vi trf g8i ¢ cédc lyc ton tai theo 3 phudng vudng géc tic dung
1. Lyc theo phuongdoccidu: L , L L L L _,L ,L

d1’ d2’ d3? d4? ds? de6”’ d7
2. Luyc theo phuong ngangcauw: L , L , L ., L ,L_, L L

n2’ n3’ n4’ n5? n6? n7

3. Luc theo phuong ding: V,, V,, V,, V,, V., V., V,

V1 V2 V3 V4 V5 V6 V7
Lnl ¥ Ln2 ¢ Ln3 4 Ln4 5 Ln5 Ln6 4, Ln7 ¥
Ld1 Ld2 Ld3 Ld6

|
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5.5.1.Tinh tai:

a. K&t cAu phan trén:

1 Ddm chi:

Poan dam cit khic:

Dién tich ti€t dién A, = 763700 mm?
Ty trong bétong dam chi v, =2.5x10° N/mm®

Trong lugng doan dam:
DCy = v . XAy xLy x2= 2.5x107° x 763700 x 900 x 2 = 34366.5 N

Poan dam dic:
Dién tich tiét dién A, =1448200 mm?

Trong lugng doan dam:

DC,, =7, X Ay, Ly X 2= 2.5x1075x 14482001200 x 2 = 86892 N

dac
Poan dim con lai:
Dién tich ti€t dién A, = 745920 mm?

Trong lugng doan dam:
DCy; =7, x A, x[l_—zx L + Ly,
= 2.5x107° x 745920 x [33000 —2x 900+1200 ] =537062.4 N

Tinh tdi dam cht coi 12 tai trong rdi déu sudt chi€u dai dam:

b, = DCat Dfdz +DCy; _ 34366.5+8§;§020+ 5370624 _ 19 5 ny/mm

2 Bdn mdt cdu:
_ Y.xBxh; 2.5x107° x13500 % 200

DC! =v xA. = =9.64 N/mm
bme YC bme Nb 7 /
3 Ddm ngang:
A xt N 796500x900 x12
DC, =y, x—tn " * T _55,10%x T X _0.93 N/mm
N, xL 7x33000

4 Vidch ngdn:
V6i dim c6 chiéu dai 33 m, ta ding 2 vach difng méng day 15 cm chia dim 1am
3 khoang. Vich ngin nay c6 tic dung ting dd dn dinh khi ciu 1ip dam.

Y xA, xt, xN,,  2.5x107° x682620x150x% 2
e L - 33000

5 Tditrong lan can va 1é bo hanh

DC =0.16 N/mm

Ta gia thi€t tdi trong lan can, 1€ bd hanh dugc qui vé bé via va truyén xudng
dam bién va dam giita 12 khdc nhau, phan nim ngoai ban hing s& do dim bién
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chiu, con phin nim trong sé& chia cho dim bién va dim trong chiu theo ti 1&
khodng céch tir di€m dit Iyc d&€n mdi dam.

Tinh t&i do thanh lan can (da tinh & phan lan can, tay vin): g,, =0.24 N/mm

Trong lugng clia mot cdt lan can: g, =292.71 N, mdi cdt lan can cdch nhau
2000mm, phan bd trén chiéu dai toan cau (33000 mm), nén cé tong cdng 17 cot.
Suy ra tinh tai do cot lan can qui vé Iyc phan bd la:

29271

=———x17=0.15 N/mm
gclc 33000 X /

Tinh tai b6 via va Y2 1€ bo hanh di tinh & phan tdi trong tic dung vao bin mit
cau :

DC,,=DC,,, +1/2bh =1.5+1.625=3.125 N/mm

bvia
Tinh tdi lan can tay vin va mot ntra 1€ bo hanh.
DC, , = DC,, +DCyypq + Yo bh =0.39+4.0625+1.625=6.078 N/mm

tuong

Khodng cdch tir tim dim bién d&€n mép trong bé via 1a d. = -850 mm

DAm giffa:
P,y = de_—sloox 21 = 850=100 5 125-1.20 N/mm

Dam bién:

x3.125=1.922 N/mm

P, - «DC, , = 1950-850+100
S 1950

Vay
Dim bién: DC) =DC, , +P,, =6.078+1.922 =8.0 N/mm

Dam giita: DC§ = P,;=1.20 N/mm

Tai trong ngudi b hanh:

LA tai trong phan bd dudc qui dinh d6 16n 1a 3.10° Mpa.

T4i trong phan bd déu trén 1.5m viy Wp =3x107x1.5= 4.5x10~ Mpa
6 Tinh tdi I6p phii mdt cdu va tién ich cong cong

L6p phu bé tong atfan

h,xy,xB, 70x2.4x10°x10000

DW, = =2.4 N/mm
N, 7
L&p phong nuéce
-5
DW, = h, xy,xB, _ 10x1.8x107° x10000 026 N/mm

N, 7

L6&p mui luyén
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hy, %7, *xB,  60x2.5x107° x10000
N, 7

=2.14 N/mm

DW, =

Tién ich va trang thiét bi trén ciu
DW, =0.05 N/mm
Vay : DW =DW, + DW, + DW, =2.4+0.26 +2.14 +0.05=4.85 N/mm

Phdn luc goi khong c6 hé s6 do mot dim chii tac dung lén xa mii
Dam bién:
Vg =| DC,,+DC,,, +DC,, +DC,,+DC; x33000 |x0.5
= I: 19.95+9.64+0.93+0.16+8.0 x 33000] x0.5

=638220N

Dam gitra:
V¢ =| DC, +DC,, +DC,, +DC,, +DC} x35200 |x0.5
= 19.95+9.64+0.93+0.16 +1.2 x33000 |x0.5
=526020 N
b. K&t cau phan duéi:
1. Phan tinh tdi do trong lugng ban than xa mii:

b +b .
‘—; 2thlxcl}xZ.leO5

DCXm {hoxblxco+hlxblxcl+£

- {1095x 135001200+ 1500 x 13500><3000+(13500+ 9500}

x 1000 x 3000}

x2.5x107° =2824725N

2. Phan tinh tdi do dd ké goi:

DC,, =200x700x800x0.25x10™* = 2800 N
3. Phdn tinh tdi do goi ké:

DCg =95%x400x500x0.785x107* =1492 N
4. Phdn tinh tdi do trong luong ban than tru dugc xem la luc thing:

DC, = 7t><b'42+c2 xb, xh xvy,

= x1500% +3000x 6500 x10000x0.25%x107* = 6641250 N

5.5.2 Hoat tai HL93:
1. Xe tdi thiét ke
Xe tai thi€t k&: gom truc truSc ning 35000 N, hai truc sau mdi truc ning
145000N, khoang cach giita 2 truc trude 1a 4300 mm, khodng cdch hai truc sau
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thay d6i tir 4300 — 9000 mm sao cho giy ra ndi luc 16n nhat, theo phuong
ngang khoang cdch gitta hai banh xe 1a 1800 mm

, 4300mm - 9000mm . 4300mm | 1800mm
r T g F—
Ps=145000 N l P.=145000 N l P+=35000 N
Theo phuong doc Theo phuong ngang

2. Xe hai truc thiét ké:
Xe hai truc: gdm c6 hai truc, mdi truc ning 110KN, khodng c4ch giita hai truc
khong ddi 13 1200mm, theo phuong ngang khodng cich giita hai banh xe 1a
1800mm

1200mm . . 1800mm .
[ | [ |
i P.=110000 N iP1=11OOOON i

Theo phuong doc theo phuong ngang
3. Taitrong lan:
Tai trong 1an: bao gdm tdi trong rdi déu 9.3N/mm. x&p tho phuong doc cau,
theo phuong ngang ciu tai trong nay phin bd theo chiéu rong 3000mm, tai
trong 1an c6 thé xe dich theo phuong ngang d€ giy ra nodi luc 16n nhat.
9.3 N/mm

- Téi trong lan 1a tdi trong phin b4 doc dam véi do 16n: g, = 9.3 N/mm
4. Tai trong nguoi by hanh
T4i trong ngudi bd hanh phan bd déu trén toan bd bé rong 1500 mm cilia 1&
bd hanh va kéo dai d&€n hét chiéu dai nhip dAm. Ta chuyén tir ti trong phan
b6 trén dién tich thanh tdi trong phan bd theo phuong doc ciu, biing cich
nhin gi4 tri dd 16n v6i 1500 mm. Pudc gid tri d6 16n phan bd trén chiéu dai.

a. So do xép tdi doc cdu xdc dinh luc nén Ién nhdt:

1200 iﬁf

4300 -+ 4300 15000 4300 4300

4.5 N/mm
I T T T T T T T R T T T T T T S T T 9 1.
| T T T R ! wj‘ﬁa | T T T
N P
32300 H 32300 L‘j

Phdn lyc g6i do 2 xe tdi 3 truc:

SVTH : TRAN BA DU TRANG: 180



PATN: TK CAU DAM SUPER-T
RIT)R =P xy,+P,xy, +P xy,
=35000x%x0.7446 +145000x%x 0.8777 +145000x%x1.0108
~299894 N

GVHD: TH.S. PHAM VAN TOAN

R;R =P xy,+P, xy, +P, xy,
=35000x0.5867 +145000 x 0.4536 +145000 x 0.3204
=132765 N

R®™ =RI* +R™ = 299894 +132765 = 432659 N

Phan luc tai gbi do xe tandem:
R“*™ =110000x 1.0108+0.9737 =218295 N

Phdn luc tai goi do tai trong 1an gy ra trén 2 nhip :
R;‘me = R:a"e =9.3x 33000—-350 x1.0108%x0.5=153462 N

R = RE™ + R = 153462 +153462 = 306924 N

Phén Iyvc tai gdi do tdi trong ngudi bd hanh gy ra trén 2 nhip :
RII:L =R™ =4.5x 33000-350 x1.0108x0.5=74256 N

R™ =R} +R™ =74256 + 74256 =148512 N

So sanh céc to hdp do hoat tai gay ra:
T8 hop 1:

R=09x RY+RT +R™ =0.9x 306924 +432659 +148512=814137 N

T6 hop 2: R= RZL) +R:";; +R(T2"‘)rl = 148512 +306924 + 218295 =673731 N

Tohop3: R= R +RM +R™ = 74256 +153462+299894 =527612 N

Chon t6 hop 1 dé tinh todn do t& hdp 1 ¢é phan luc tai g&i 16n nha't va td hdp 3
vi ¢6 thé tao momen udn v4i tru 16n nhat

Bdng tong hop phdn luc goi ciia titcng thanh phan hoat tdi

! 0.7446 35000 26061
Phai Y2 0.8777 145000 127267 299894
V3 1.0108 145000 146566
Truck
V4 0.5867 35000 20535
Trai Vs 0.4536 145000 65772 132765
N 0.3204 145000 46458
Lane Phai | Q. (mmz) 16501.3 9.3 153462 306924
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Trai | Qu, (mm?) | 16501.3 9.3 153462
Phéi | Qpp (mm?) 16501.3 4.5 74256
People 5 148512
Trai | Qpp (mm”) 16501.3 4.5 74256
V3 1.0108 110000 111188
Tandem 218295
y7 0.9737 110000 107107

b. Xép hoat tdi theo phuong ngang cau dé xdc dinh momen l6n nhat.
So do xép 1 lan chét tdi

250

1500 1 5000 5000 1 1500 ww250

'

600 -+ 1800 ——— 600

5%
ANNNNNNN
|
\

DAH V1
DAH V2
&
(32}
© o 600
1300 jerso
DAH V3
S
—
&
t 3
@
o
lane lane
lane __ mx Rt X Qlane lane __ mx I:\)p X Qlane
t - ’ -
3000 P 3000
PL PL
o MxRUxQ, o MxRxQ,
t ’ -
3000 P 3000

VF=mxR™x05x> 0y, ; VT =mxRx0.5x>y,

Tinh todn ndi luc chwa nhan hé so tdi trong :
G&i 1: (1 1an chat tai)
Tacé Q. =1100x0.5%0.5642 =310.31 mm®

lan

Q. =1500x0.5642 +0.5x1500x (1.3334 — 0.5642) =1423.2 mm?
>y, =0.2564+0 = 0.2564
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mxR™ xQ 1.2x153462x 310.31

Viy: Ve v e _ ~19048 N
3000 3000
PL
vty = xR Q127425614232 _ gy
1500 1500

VJ]R =mx R;R ><0.5><Z:yi
=1.2x299894x 0.5x 0.2564 = 46136 N
Vit =mxRx0.5x>y,
=1.2x132765x0.5x0.2564 = 20425 N
Goi 2: (11an chat tai)
Ta c6

Q.. =1100x0.4358 +0.5x1100 x (1 —0.4358) +0.0256 x1900 + 0.5 x1900 x (1 — 0.0256)

=1764.01 mm?
Q,, =850x0.5x0.4358 =185.215 mm?

>y, =0.3334+0.7436 =1.077

lane

lane
Vay: Vi oy MxR™ xQ,,, _1.2x153462x1764.01 _,1oooo
3000 3000
PL
VRV MxR{" xQ, _1.2x74256x185.215 _ oo\
1500 1500

VszR =mx R;R x0.5><Z:yi
=1.2x299894 x0.5x1077 =193792 N
Vi =mxR{" x0.5x>y,
=1.2x132765x0.5x1077 =85793N
G6i 3 : (11an chat tai)
Tacé Q. =1900x0.5x0.9744 =925.68 mm?

lan

Q, =0mm’
Zyi =0+0.6666 = 0.6666
lane
Viy: v oy oM R™ xQ,, _12x153462x925.68 _  .0oo
3000 3000

V= V3PpL =0 N
V;R =mx R;R x0.5x>y,
=1.2x299894 x 0.5x0.6666 =119946 N
Vi =mxR{"x0.5x>y,
=1.2x132765x0.5x0.6666 = 53101 N
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W 13500 W

|
V1=263281 V2=468542 V3=258024 V4=0 i V5=0 V6=0 V7=0

AL | |
— — — — — éﬁ #ﬁ
900 1950 1950 1950 4!' 1950 ‘ 1950 L 1950 \' 900 —
e3 %
e2 :
1 el ;L
J«— 2000 ——

Bang tong hgp phan luc goi khi xét 1 1an chat tai

Goi 1 2 3 4 5 6 7
Qua(mm?) | 310.31 | 1764.01 | 925.68 0 0 0 0
Qp (mm?) | 1423.2 | 185.215 0 0 0 0 0

Yy; 0.2564 | 1.077 | 0.6666 0 0 0 0
Lane | Phdi| 19048 | 108283 | 56823 0 0 0 0

Trdi | 19048 | 108283 | 56823 0 0 0 0
PL |Phii| 84545 | 11003 0 0 0 0 0
Trai | 84545 | 11003 0 0 0 0 0
TR |Phdi| 46136 | 193792 | 119946 0 0 0 0
Trai | 20425 | 85793 | 53101 0 0 0 0

Téng 263281 | 468542 | 258024 0 0 0 0

e 5850 3900 1950 0 | -1950 | -3900 | -5850

M,; 1.54x10° | 1.83x10° | 5.03x10%| 0 0 0 0

M, 3,870,654,450

So do xép 2 lan chat tdi
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250 1500

5000

GVHD: TH.S. PHAM VAN TOAN

1500

5000 250

1
1800

1 11

18002>

1200

1

| |
650 T—T%O TL[@TSOO
DAH V1
[{)
< &
8 ° 1300
o
600
7850 500
DAH V2
3
o]
=] o
(1300 550
DAH V3 5
LS
5 |o
8 H
€
s 400
TMOO %eoo
DAH V4
L, R
Q > 3
o
600
400 950 1
DAH V5
[e0]

0.2052
0.512

Goi 1: (2 1an chat tai)

Tacéo Q. =1100x0.5%x0.5642=310.31 mm?

Q. =1500x0.5642 +0.5x1500x (1.3334 — 0.5642) =1423.2 mm?

Zyi =0.2564 + 0= 0.2564

lane
Vay : Vi e _ MxR™xQ _ 1x153462x310.31 15874 N
P 3000 3000
PL
Vl,zL _ leL _mx R xQ,, _ 1x74256x1423.2 70454 N
P 1500 1500

VJ)R =m x R;R ><0.5><Z:yi
=1x299894x 0.5x0.2564 = 38446N
Vit =mxR{ x0.5x>y,
=1x132765x0.5x0.2564 =17020 N
G4i 2: (2 1an chat tai)
Tacé Q. —04358x1100+0.5x1100x (1—0.4538) +0.5x1950 = 1774.59 mm?
Q,, =850 0.5x0.4358 —185.215 mm?
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Sy, =0.3334+0.7436 = 1.077

mxR™ xQ 1x153462 x1774.59

Viy: Ve oy o Lane _ 90777 N
2y 2 = Vo 3000 3000
Vi oy TR0, | 174256185215 g oo
; 1500 1500

Vi =mxR ¥ x0.5x>y,
=1x299894x0.5x1077 =161493 N
V7 =mxRFx0.5x)y,
=1x132765x0.5x1077 = 71494N
G6i 3 : (2 1an chat tai)
Tacé Q,, =3900x0.5x1=1950 mm?

lan

Q. =0mm’
Z y, =0.6666+0.718 =1.3846
lane
Viy: i oy oM R™ xQ,, _1x153462x1950 oo o
3000 3000

V= V3Pp" =0N
V;R =mx R;R x0.5x >y,
=1x299894x0.5x1.3846 = 207617 N
VR =mxR" ><O.5><Z:yi
=1x132765x0.5x13846 =91913 N
G0i 4 : (21an chat tai)
Tacéo Q,, =1950x0.5x1+0.4872x1000+0.5x1000x (1-0.4872) =1718.6 mm?

Q. =0 mm?
>y, =0.282+0.7948 =1.077
lane
Viy : Ve e _ MxR™ x€Q,,,, _1x153462x1718.6 _ 87913 N
P 3000 3000

VE =V =0 N
V4TpR =mx R:R ><0.5><Z:yi
=1x299894x0.5x1077 =161493 N
VF=mxR" x0.5x Zyi
=1x132765x0.5x1077 =71494 N
G6i 5 : (21an chat tai)
Tacé Q,, =1000x0.5x0.5128 = 256.4 mm’
Q. =0 mm?
Zyi =0.2052+0=0.2052
MxR™ xQ . 1x153462x 256.4
3000 3000
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Vi =Vg, =0 N
VSTpR =M x R;R ><0.5><z:yi
=1x 299894 x 0.5x0.2052 = 30769N
Vi =mxR{x0.5x>y,
=1x132765x0.5x0.2052 =13622 N

13500
W - "

I
V1=219401 vV2=391425 VvV3=449127 V4:35:7932

!

=900

1950 1950

Jr— 2000

e2

el

|
|

|

|

|

N |
\ |

N !
N

\%J

Bang tong hop phan luc goi khi xét 2 lan chat tai

Goi 1 2 3 4 5 6 7
Qua(mm?) | 310.31 | 177459 | 1950 1718.6 | 256.4 0 0
Qp (mm?) | 14232 | 185.215 0 0 0 0 0

>y, 0.2564 | 1.077 1.3846 | 1.077 | 0.2052 | © 0
Lane | Phdi| 15874 | 90777 | 99750 | 87913 | 13116 | 0 0

Trai | 15874 | 90777 | 99750 | 87913 | 13116 | 0 0

PL | Phdi| 70454 9169 0 0 0 0 0

Trdi | 70454 9169 0 0 0 0 0

TR | Phdi| 38446 | 161493 | 207617 | 161493 | 30769 | 0 0

Trdi | 17020 | 71494 | 91913 | 71494 | 13622 | 0 0

Téng 219401 | 391425 | 449127 | 367932 | 63561 0 0

e 5850 3900 1950 0 -1950 - -
3900 | 5850

My 1.28x10° | 1.53x10° | 8.76x10° 0 - 0 0

1.24x10®

M, 3,561,907,050
5.5.3. Luc ham xe (BR):
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Luc him dugc 1ay bing 25% trong ludng clia cdc truc xe tdi hay xe hai truc
thi€t k&€ cho mdi lan dugc dit trong tat cd cac lan thi€t k&€ dugc chat tdi theo
quy trinh va coi nhu di cing mot chiéu. Céc luc nay dudc coi nhu tic dung
theo chiéu nim ngang cdch phia trén mit dudng 1800 mm theo cd hai chiéu
doc d€ gay ra hiéu tng Iyc 16n nhat. TAt cd cic 1an thi€t k&€ phai dugc chat tai

ddng thdi d6i v6i cau va coi nhu di cling mot chiéu trong tudng lai.

Phai 4p dung hé s6 lan quy dinh trong diéu 3.6.1.1.2.

Luyc him do 2 lan xe tdc dung dugc phan b déu cho 7 gdi.
BR =25%xP_xmxn=0.25x 35000 +145000 +145000 x1x2=162500 N

Khodng c4ch tir mit cau dén dinh bé coc : 14000 mm

Khodng cdch tir mit cau dé€n ddy bé : 17000 mm

Momen tai mit cit dinh bé:

M, =162500x 14000 +1800 =2.57x10° N.mm

Momen tai mit cit ddy bé:
My =162500x 17000 +1800 =3.06x10° N.mm

Ki hiéu hBR BR Zl ZZ Myl My2
Pon vi mm N mm mm Nmm Nmm
Gia tri 1800 | 162500 | 14000 | 17000 2.57x10° 3.06x10°

5.5.4. Tai trong gié tac dung lén ké&t cau :
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1. Tai trong gié ngang tiac dung 1én két cAu phan trén (WSsyp)
Dién tich hitng gi6 clia k&t cdu thugng ting bxh dudc tinh trén 2 nhip nhu sau:
b=33000 mm va h'=h,_+h, _+h, =1370+200+1600 = 3170mm

=>A,,, =2X% % x 33000 3170+1200 =104611200 mm?

wsup

bmc

Tai trong gi6 ngang Py phadi dugc 14y theo chiéu tdc dung nim ngang va dit tai
trong tAm clia cic phan dién tich thich hop, dudc tinh nhu sau:
P, =0.0006 x V*xC, >1.8 (KN)
Trong do :
To6c do gié V, gia sit dugc 14y trong vung 4 do dé tdc do gi6
V,=59m/s, S=1.09
=>V=V,x5=59x1.09=64.3m/s
P3di véi siic gié tiéu chudin =V =V, xS=25x1.09=27.25m/s
Trong dé:
Vg - Toc dod gi6 giat co ban trong 3 gidy véi chu ky xut hién 100 nim
thich hdp vé6i viing tinh gié c¢é dit ciu dang nghién citu, nhu quy dinh
trong bang 3.8.1.1- 1.
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S : hé so diéu chinh ddi v6i khu dat chiu gié va dd cao mit cau theo quy
dinh trong bang 3.8.1.1.2
Cq : Hé s6 cdn dudc quy dinh trong A3.8.1.2.1.1, phu thudc vao ti s6 b/d.

b = 13000 Chiéu rong toan bd clia cau giifa cic bé mit lan can (mm)
d = 2665 Chiéu cao k&t cau phin trén bao gdm ca lan can dic, néu
¢6 (mm). Trong bai, ta 14y hé s6 cdn gi6 C, =1.3
= P, =0.0006 % (64.3)> x1.3=3.22 KN/m?
Tuong tu vdi sitc gié tiéu chudn 1a 25 m/s thi ta cé
— P =0.0006x27.25?x1.3=0.58 KN/m’ <1.8 vy gid tri thict k& 1 1.8
Gia st mit hiing gié vudng géc phuong gid, khi d6 gi6é ngang la:
= Luc gi6:
WS,, =P, xA,, = 3.22x107° x104611200 = 336848.064 N =336.85 KN
WS,, =P,,, x A, =1.8x10" x104611200 =188300.16 N =188.3 KN
Momen tai mit cit dinh bé:

M =WS_ xZ
X sup 1

5000 5000 1500 250
[

250 T—,';1 500

Ban mat cau : 200 mm WS

1370 1.5% 2% 2% 15%
- i3 )
295 4 [— [ — i — [ — — —
1500 £ 900 J«—1950 L 1950 { 1950 1950 \« 1950 \« 1950 ‘LQOO —
1000
J«—ZUOO —
MNTT 2.1M
L1500 6500 1500 —; [E—
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T1500 —t +—1500 T
3000
1000 3500 3500 3500 1000
= = —— P
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Kihiéu| Py Agup WS Z, 7z, \Y Y M,
Pon vi | kN/m? mm? N mm mm Nmm Nmm
S9m/s | 3.22 [104611200|336848 | 13580 | 16580 [4574395840|5584939840
25m/s 1.8 104611200 |188300| 13580 | 16580 (2557114000(3122014000

2. Tditrong gié ngang tic dung lén két cdu ha ting
WS , =WS _+WS
Ung véi t6c do gié tinh todn 59m/s

th.tru

WS =P, xA =322x 107 xhxc=3.22x107x 1500 +1000 —505 %3000
=19271.7 N=19.27 KN
WS, =P, xD, ~=322x 107 c,xb, =3.22x 107 x 3000 x 3860
=37287.6 N=37.29 KN
WS ,=WS__+WS =19271.7+37287.6 =56559.3 N
250 111800 5000 T 5000 L A

Bé tong nhua : 70 mm
[Gp phong nudc : 10 mm
1370

[6p mui uyén thr 60 mm A
Ban mat cau - 200 mm O
1.5% 2% 2% 15% )

“ U0 7
e
1500 900 1950 1950 1950 1950 1950 1950 900 WS
<
1000
LZOOOﬁ
WS
360 <4
MNTT 2.1M
—1500 6500 1500 —f
— 10997.5
10000
8070
T1500ﬁ ;15007
3000
1000 3500 3500 3500 1000
= e — —~
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Badng gid tri noi lyc do gié ngang tdc dong lén xa mii

Kihiéu| Py Asus WS VA 7, \Y Y M;,
Pon vi | kN/m? mm? N mm mm Nmm Nmm
59m/s | 3.22 | 5985000 | 19272 [10997.5{13997.5|211943820 | 269759820
25m/s 1.8 5985000 | 10773 |{10997.5/13997.5| 118476068 | 150795068

Bang gid tri ngi luc do gio ngang tdc dong lén thdn tru

Kihiéu| Pjg Asus WS VA 7, \Y Y M;,
Pon vi | kN/m? mm? N mm mm Nmm Nmm
S9m/s | 3.22 | 11580000 | 37288 | 8070 | 11070 |300914160 |412778160
25m/s 1.8 | 11580000 | 20844 | 8070 | 11070 | 168211080 [230743080

3. Tditrong gié tdc dung lén hoat tdai (WL)
Tdi trong gio ngang
Theo A3.8.1.3, khi xét t& hop tdi trong cudng do III, phai xét t3i trong gid tic
dung vao cd k&t ciu va xe co.
Tai trong cla gi6 ngang tdc dung 1én xe cd bing tdi phan bo 1.5 N/mm, tic
dung theo huéng nim ngang, ngang véi tim doc k&t cAu va dit § 1.8m trén mit
dudng.
Chiéu dai tham gia tdi trong gié tdc dung lén xe dugc 14y bing chiéu dai dim
tdc dung 1én try L =33000 mm

WL =1.5x33000=49500 N

Khodng cdch tir mit cAu d&€n dinh bé coc : 14000 mm
Khodng cdch tir mit cAu d&€n ddy bé : 17000 mm

M =WL xZ
Tai trong gié ngang cdu
Téi trong gié ngang 1én xe cd bing tai trong phan bd 0.75 N/mm tic dung
nim ngang, song song vdi tim doc ké&t cdu va dit & cao do 1800 mm so véi
mit dudng. LAy trudng hdp x&p xe hét toan bo mit cau.

WL, =0.75x13500=10125 N

Momen tai dinh bé va day bé
M, = WL, x(Z +hy) va M, = WL, x(Z, +hy,)

Ki hiéu p WL hw VA 7, M; M,
bon vi N/mm N mm mm mm Nmm Nmm
Gi6 ngang | 1.50 | 49500 | 1800 | 14000 | 17000 |782100000 | 930600000

Gi6 doc 0.75 | 10125 | 1800 | 14000 | 17000 | 159975000 | 190350000

SVTH : TRAN BA DU

TRANG: 192




DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN
5.5.5. Tai trong nudc tiac dung lén tru:
Luc diy ndi
Theo nhu bo tri ciu tao thi bé tru dudc dit dudi myc nudc thap nhat , do do6 ta
tinh 4p luc nudc ddy ndi tic dung 1én phan tru ngip trong nudc va ta tinh vdi
muc nudc thong thuyén.
Luc d4y ndi cia nudc 1 mot lvc day huéng 1én trén, dudc 14y bing tdng clia cic
thanh phan thing ding clia 4p luc tinh tic dung 1én tit cd cdc bd phan nim dudi
muc nuSc thiét ké.
Ap luc diy ndi dugc xdc dinh theo cong thic :

B=y_xV,
Trong dé: Vo: Thé tich phan ngip nudc.

y,: Trong lugng riéng ciia nudc.

Thé tich tru chi€m chd tinh dén mit cit dinh bé :

V=15x1t+6.5x3 x6.14=163.13 m’

Ap luc ddy ndi tai mit cit dinh bé:
P=Vxy =163.13x10=1631.3 KN =1631300 N
Thé tich tru chi€m chd tinh d€n mit cit ddy bé
V=163.13+12.5x6x3=388.13 m’
Ap luc ddy ndi tai mit cit ddy bé:
P=Vxy =388.13x10=3881.3 KN =38381300 N

Ap lyc nubc tinh

Ap luc tinh cla nudc dugc gid thi€t 1a tic dong thing gbc vdi mit cdn nudc. Ap
luc dudc tinh todn bing tich clia chiéu cao mit nuSc phia trén diém dang tinh
nhan vdi ty trong cia nude. Xét véi MNCN

Tai mit cit dinh bé:

—  Chiéu cao cot nudc tir MNCN dén mit cit dinh bé 1a: 9.54m

— Ap lyc nudc tinh:

P:%xhxyn><A:%x9.54x10x9.54><3:1365.17 KN =1365170 N

i . £ an n 54
—  Vitri tir dat lyc P dén mit catdinhbé Z, = % =477 m
Tai miit cit ddy bé:
—  Chiéu cao cot nu6c tir MNCN dén mit cit ddy bé 1a 12.54 m

— Ap lyc nudc tinh :
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P:%xhxyxA:%x12.54x10x 9.54x3+6x3 =2923.07 KN =2923074 N

— Vi tri tir ddt lyc P d€n mat cit dang xét Z, = % =6.27 m
Ap Iuc dong chay p : (A3.7.3.1)
Ap Luc dong chdy theo phuong ngang ciu:
p = 5.14x10™ xC, x V?
Trong dé :
p : ap luc dong chay (MPa)
Cp: Hé s6 cdn cda tru . Véi tru dau tron Cp = 1.5
V : Van tdc nudc thi€t k& , V = 2.5 m/s
p=5.14x10"x1.5x2.5" = 0.00482 N/ mm’
Dién tich chin cda tru (tinh d€n dinh bé)
A, =h_xc, =6140x3000 = 18420000 mm’
Vay ap luc dong chdy theo phuong ngang :
P=pxA, =0.00482x18420000 = 88784.4 N
Piém dit cia luc :
€, :%:$:3070 mm
Momen tai mit cit dinh bé:
M =Pxe=88784.4x3070=272568108 N.mm
Dién tich chdn cla tru (tinh d€n mit cit ddy bé)
A, = A, +h, xc, = 18420000 +3000 x 6000 = 36420000 mm’
Vay ap luc dong chdy theo phuong ngang :
P=pxA, =0.00482x36420000 =175544.4 N
Piém dat cia luc :

h.+h
o, hithy 614043000 o0
2 2
Momen tai mit cit ddy bé:
M, =Pxe=175544.4x4570 =80178365 N.mm

Ap Luc dong chdy theo phuong doc ciu:
p=514x10*xCLxV*= 0
CL =0 - hé s0 cin clia tru theo phuong doc cau

5.5.6. Tinh va tau (CV).
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Cau dudc thi€t k€ vé6i cAp dudng song cAp V, nén theo diéu 3.14.2 ta ¢6 :
T4&i trong va tau doi v6i thu ty hanh : 12 100 Tan
Van tdc va tau thi€t k€ : (diéu 3.14.3.1)
V=25+V =25+1.3=3.8m/s
V, - Van toc binh quin nim cda dong chdy lién ké b phan dudc xem xét
V, = 1.3 m/s (1dy § phin sd liéu thuy vin)
Luc va tau vao tru :

P = 1.2x10° xVx+/DWT =1.2x10° x3.8 x+/100 = 4560000 N

Cao d6 muc nu6c thong thuyén MNTT +2.1 m

Cao d6 dinh bé : -4.040 m

Cao do day be¢ : - 7.040 m

Pi€m dit cta luc : Cach mit cit dinh bé : hs =6.14 m

Ta c6 100% lyc va thi€t k€ trong phuong song song vdi dudng tim ludng van tai
P =4560000 N

50% ctia Iyc va thi€t k& trong phudng thing géc vdi dudng tim ludng van tai
P =4560000/2 = 2280000 N

Momen tai mit cit dinh bé :
M =P xh, =4560000x 6140 =27998400000 N.mm

Momen tai mit cit ddy bé
M_ =P xh,_ =4560000x9140 = 41678400000N.mm

56. TO HQP TAI TRONG TAC DUNG LEN DINH BE TRU:
Ta s& dua tit ca tdi trong vé trong tim dinh bé tru:
5.6.1. Tinh tai ctia két cau:
+ K&t cAu phan trén (KCPT) :
V.=V =2x VP +5x VS =2x638220 + 5% 526020 = 3906540
+ K&t cAu phan duSi(KCPD):
Xa mi: V. =2824725 N
Than try: V. =6641250 N
Pd ké g8i+gfiké: V =14xV,, +14xV, = 14x2800+14x1492 = 60088 N

Tinh tai cta 16p phu:
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V =160050x7=1120350 N

V =V = % _ 120350 _ 566175 N
Bdng tong hop:
p M, (N.mm M,(N.
Tinh @i cha kétedu | VON) | HN) | HN) | ) mim My( \ mm

Nhip trdi | 3906540 | 0 0 0 0

DC (KCPT)—————
Nhip phai | 3906540 0 0 0 0
Xami |2824725| 0 0 0 0
Thantru | 6641250 | 0 0 0 0

DC (KCPD)[—
P4 ké g8i | 60088 0 0 0 0
Bétru |5625000| 0 0 0 0
Xét d€n mit cit dinh bé | 17339143 0 0 0 0
Xét d€n mit cit ddy bé |22964143 0 0 0 0
M, (N.mm |M,(N.

Tinh tdiclalépphii | V(N) | HN) | Hy(N) "(1\)1 mm y(l\; mm
Nhip trdi | 560175 0 0 0 0
DW (KCPT) [Pl

Nhip phai| 560175 0 0 0 0
Téng 1120350 | 0 0 0 0

5.6.2. Hoat tai:
1. Theo phuong doc cdu:

V. . =mxnx Rt+Rp

lan

VTRzmxnx Rt+Rp x 1+IM

V, =2x R +R_

My =VxX

X =1000 mm 13 khodng c4ch tim tru tdi tim g&i theo phudng doc cau

m = 1 : hé s6 lan trong trudng hgp x&p xe trén cd 2 1an trén ca 2 nhip tao
luc nén 16n nhat

n= 2:s0lan chat tai
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T 1000 T

[N Y

3000

1

Luc nén va momen doc cau
N A X A N A A A2, 2 , N
Truong hop xép tai trén toan by cdu (tdt ca cdc lan)

. R¢ R, v x | Hg M,
Tai trong
N) (N) (N) | (mm) |((N)] (N.mm)

2 nhip (TR) 132765 | 299894 | 1081648 | 1000 | O | 417822500

I nhip (TR) 0 299894 | 749735 | 1000 | O | 749735000
2 nhip (Lane) 153462 | 153462 | 613484 | 1000 | O 0
1 nhip (Lane) 0 153462 | 306924 | 1000 | 0 | 306924000

2 nhip (PL) 74256 74256 | 297024 | 1000 | O 0

I nhip (PL) 0 74256 | 148512 | 1000 | O | 148512000

Gi4 tri thi€t k€ 1,822,643 1,205,171,000

Luc nén va momen doc cdu
Trudong hop xép tdi trén 1/2 cdu (mjt nita s lan)

.. R, R, A" x | Hy M,
Tai trong
(N) (N) N) [ (mm) (N)| (N.mm)
2 nhip (TR) 132765 | 299894 | 648989 | 1000 | 0 | 250693500
1 nhip (TR) 0 299894 | 449841 | 1000 | O | 449841000
2 nhip (Lane) 153462 | 153462 | 368309 | 1000 | O 0
1 nhip (Lane) 0 153462 | 184154 | 1000 | O | 184154000
2 nhip (PL) 74256 74256 | 178214 | 1000 | O 0
1 nhip (PL) 0 74256 89107 | 1000 | O 89107000
Gi4 tri thi€t k& 1,093,782 723,102,000
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2. Theo phuong ngang cdu :
Ta dit ti sao cho 1éch tAm nhiéu nhat € M, 16n nhat
M =Vxy
V6i y: 1a khodng céch gbi d€n trong tAm tru

Momen ngang cdu — truong hop xép tdi trén toan bp cdu.

Tai trong V (N) y (mm) M, (N.mm)
Goi 1 219401 5850 1,283,495,850
G612 391425 3900 1,526,557,500
G613 449127 1950 875,797,650
Goi 4 367932 0 0
G615 63561 -1950 -123,943,950
G616 0 -3900 0
G617 0 -5850 0

Gié4 tri thi€t k& 1,491,446 3,561,907,050

Momen ngang cdu — truong hop xép tdi trén % cau.

Tai trong V (N) y (mm) M, (N.mm)
Goi 1 263281 5850 1,540,193,850
G612 468542 3900 1,827,313,800
G613 258024 1950 503,146,800
Goi 4 0 0 0
Goi 5 0 -1950 0
Goi 6 0 -3900 0
G617 0 -5850 0

Gié tri thi€t k& 989847 3,870,654,450

5.6.3. Tong hgp cic loai tai trong tic dung 1én tru

Tong hop cdc tdi trong tdc dung lén dinh bé

Tén tditrong Ky hiéul V(N) |Hi(N)|My(N.mm) | H(N) | My(N.mm)

Tinh tai DC 17339143 O 0 0 0

Tinh tdi chAt thém | DW |1120350 0 0

0 0
Hoat tdi+IM 2 lane|LL+IM | 1882643 | 0 |1205171000 O 3561907050
Hoat tai+IM llane |LL+IM|1093782| 0 |723102000 0 3870654450
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Luc ham xe BR 0 16?)50 2567500000 O 0
Gi6 1én hoat tai WL 0 10125 159975000 | 49500 | 782100000
Gi6 1én KC (59m/s)| WS 0 0 0 393408 | 5087253820
Gi6 1én KC (25m/s)] WS 0 0 0 219917 2843801148
Tai trong nuGc WA |-1631300; O 0 1453954/ 6784427780
2799840000
Tai trong va tau CvV 0 0 0 4560000 » 0
Téng hop cdc tdi trong tdc dung lén ddy bé
K
Tenditrong | . gu V(N) | HyN) |My(N.mm) | Hy(N) | M,(N.mm)
Tinh tai DC 2292414 0 0 0 0
Tinh tdi chdt thém| DW [1120350| O 0 0 0
Hoat tdi+IM 2 lane|LL+IM | 1882643 | 0 1205(1)7100 0 3561907050
Hoat tdi+IM 1 lane|LL+IM|1093782| 0O |723102000 0 3870654450
Luc ham xe BR 0 16(2)50 305580000 0 0
Gi6 1én hoat tai WL 0 10125]190350000 | 49500 | 930600000
Gi6 1én KC
0 0 393408 | 6267477820
(59m/s) WS 0 9
Gi6 1én KC
0 0 219917 | 3503552148
(25m/s) WS 0 99
1
Tai trong nuGc WA |-3881300] O 0 309886 18407852350
4
Tai trong va tau CV 0 0 0 560000 41678400000
Bdng hé s6'tdi trong va hé sé diéu chinh tdi trong
Ky WS | ws
D D LL+IMLL+IM| BR LWL A
higu | DC | PW [LLAIMIEL+ WLIWL soms) 25mrs) | VY] T
Cbl |125( 15 | 1.75 | 1.75 |1.75]1 0 | O 0 0 0O |0 |1.05
CbIl|1.25| 1.5 0 0 0 01]0 1.4 0 1 | 0|1.05
CbHI| 125 1.5 | 1.35 | 1.35 |135|1 | 1 0 04 1 | 0 |1.05
SD 1 1 1 1 1 1|1 0 0.3 1 |0 1
bB [1.25] 1.5 0.5 05 05010 0 0 1 1 ]1.05
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- Trang thdi gidi han cudng dd 1
U, :nx[1.25xDC+1.5xDW+1.75x LL+IM +1.75 xBR]

- Trang th4i gidi han cudng do 11
U, :nx[l.ZSXDC+1.5xDW+O>< LL+IM +0><BR+1.4><WS+1><WA}

- Trang thdi gidi han cudng dd 11
U, =nx|1.25xDC+1.5xDW +1.35x[ LL+IM |+ 1.35x BR+ 0.4 x WS+ 1x WL+ 1x WA |

- Trang thdi gi6i han si¥ dung (dung d€ ki€m tra niit):

GVHD: TH.S. PHAM VAN TOAN

S:nx[lxDC+lxDW+1x LL+IM +1xBR+1xWL +1><WA]

-Trang théi gidi han dédc biét

Upy =n%[0.9xDC+0.65xDW+0.5x LL+IM +0.5xBR+1x WA +1xCV |

Té hop tdi trong tai mdt cdt dinh bé - Truong hgp xép xe tit cd cdc lan

(Mt cdt 11I-11)
’9[‘6’ hop NN) Hudng doc Hudng ngang
tai trong H,(N) My(N.mm) | Hy(N) M,(N.mm)

CPb1 27981533 | 298594 6932282963 0 6545004204
CPII | 22809311 0 0 2104961 (14601912280
CPIII | 25477958 | 240975 |5515734893| 1670992 (14188253890
SD 18710836 | 172625 [3932646000 | 1503454 [11128434830
PB 16425652 85313 | 1980652275| 6314652 (38391970370

T6 hop tdi trong tai mdt cdt dinh bé - Truong hgp xép xe trén ¥ s6 lan

(Mt cdt II-1I)
}“6’ hop NN) Huéng doc Huéng ngang
tai trong H,N) |My(N.mm) | H(N) | My(N.mm)

CPI 26532001 298594 |6046481175 0 7112327552
CchIl 22809311 0 0 2104961 |14601912280
CPIII | 24359747 | 240975 |4832402085| 1670992 |14625903330
SD 17921975 172625 3450577000 | 1503454 11437182230
PB 16011500 85313  |1727566050 | 6314652 (38554062760

T hop tdi trong tai mdt cdt ddy bé - Truong hop xép xe tit cd cdc lan
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Té’ hop NN) Huéng doc Huéng ngang

tai trong H,N) | M,N.mm) | H,N) | My(N.mm)
CPbI 35364345 | 298594 7828064213 0 6545004204
CPII | 27829624 0 0 3831859 [28541437360
CPIII | 30498270 | 240975 6238659893 | 3351112 [26825870110
SD 22085836 | 172625 [4450521000| 3148118 |22900359400
PB 19378777 85313 2236589775 | 8041549 [64960566170

Té hop tdi trong tai mdt cdt ddy bé - Truong hop xép xe trén %2 s6 lan

(Mt cdt III-111)
T.(A; hep N Huéng doc Huéng ngang
tai trong H,(N) M,(N.mm) H,(N) M,(N.mm)
CbIl 33914714 298594 16942262425 0 7112327552
ChIl 27829624 0 0 3831859 28541437360
CbIII 29380060 240975 5555327085 | 3351112 |27263519550
SD 21296975 172625 3968752000 | 3148118 {23209106800
bB 18964625 85313 1983503550 | 8041549 (65122658550
Bang tong hop ndi huc
Phuong doc ciu Phuong ngang ciu
Mt TTGHCP1 TTGHCP1
cat N(N) My(N.mm) | Hi(N) N(N) M,(N.mm) Hy(N)
II-IT | 27981533 | 6932282963 | 298594 | 2726271 | 7112327552 0
3
ITI-TIT | 35364345 | 7828064213 | 298594 | 3464552 | 7112327552 0
1
Mat TTGHSD TTGHSD
cit
II-IT | 18710836 | 3932646000 | 172625 | 1831963 | 11437182230 | 314811
9 8
III-TIT | 22085836 | 4450521000 | 172625 | 2169463 | 23209106800 | 150345
9 4
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57. KIKM TRA THAN TRU THEO TTGH :
5.7.1. Kiém tra sic khéng tiét dién tru MC II-II (TTGHCD 1)

GVHD: TH.S. PHAM VAN TOAN

’, A pe A 2 2 K.L
1. Xét hiéu ving do manh cua try : u
r

Ti€t dién tru doc cau

A 2.
Ngang cau (quy doi)
f B3 VA4
| | Y,
S S S S
T ) S S
Yo Y / / / i /// S p
/ S S S S S S S S S S S S S s
JgNNS S S S S s S 4 / S S
Ve S S S S S S S S S S ! } S /

x L/ S S S S S A X v Sy
‘y/;// / / ////://‘ A9 S S S O, 83
\ //:/ //// ////////// //////// ‘ ///“1 // /// ///////

S S S S S SSS S S V4 S S s
NS S S S ST S S S S S S S AN S S S
</ NS S S S S S SS // VS S S S S S s
<SS S S S S S S S S S S S S A ////// /

e S
Lo S S S s
/
/ // //
B2
A2

Gan ding quy ddi ti€t dién tru vé hinh chit nhat c¢6 chiéu rong 13 A, va chiéu dai
la Bs.

. A
V6i B, =B, - A, +=2

Theo doc cau:
+) K : hé s6 K=1
+) L,: chiéu dai chiu nén L,=H,

— X

+) ryx: bdn kinh quén tinh g F

A3

+) J;: mOmen quén tinh J =B, X —=
+) F =B; XA2

< - .~ KxL
Neéu ty so u
Tr

<22 —bd qua hiéu tng vé dd manh

S0 liéu : B,=9.5m , A,=3m, tru cao H=10m
Suy ra :

B,=9.5-3+2=75m
3

F=B,xA,=7.5x3=225 m>

3 3

J =B,x—2=7.5x—=16.875 m"*
12 12
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r :\/1: ,/16'875 =0.866 m
* F 22.5

K><Lu _1x10
r 0.866

Theo phudng ngang ciu :

=11.55<22 —bd qua hiéu ting vé d6 manh

KxL
= L <<< 22
r

Ta co :

B3 3
J =A ><—3:3><7'5
y 2 2

1 12
J /
r :\/;: 105. 69:2.165 m
Y F 22.5
KxL, 1x10
j— =
r 2.165
2. Kiém tra ving sudt tru tai mdt cdt dinh bé (Mdt cdt I1-11)
Nnax=27981533 N =27981.533KN

M12x=6932282963 N.mm = 6932.283 KN.m

+ MR,

m

Trong d6 : R, 1a cudng do cta bé tdng M350 (R,=19500 KN/m?)
F : dién tich ddy méng F=22.5 m

=105.469 m*

=4.619 << 22 = thda man

Cong thitc ki€m tra : ¢ = =

W : m6 men chdng uén clia ti€t dién
A, xB> 3x75°

W= =28.125 m’
6
o _N M _27981.533 6932283 o oo KIVZ R
"R W 225 11.25 m’

= thda man

Vay kich thu6c ddy méng chon dat yéu ciu

5.7.2. Gia thiét cot thép tru :
B4 tri c6t thép theo cd 2 phuong ta chon dudng kinh c6t thép 1a ¢ 25
SO lugng thanh cot thép b tri : n = 286¢25a100
Vay bo tri 286 thanh c6t thép ¢25 thanh 2 16p
Chon chiéu day 16p bdo vé cot thép 1a Scm
Chon c6t dai c6 dudng kinh ¢p16
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5.7.3. Quy doi ti€t dién tinh todn :
+) Ti€t dién tru chon dugc bo tron theo mot ban kinh bang 0.8m, khi tinh todn
quy ddi tiét dién vé hinh chit nhat d€ gin véi mo hinh tinh todn theo 1y thuyét.
+) C4ch quy ddi ra mot hinh chit nhit c6 chiéu rong bing chiéu rong tru, chiéu
dai 1dy gid tri sao cho dién tich mit cit quy ddi bing dién tich thuc.

Dién tich cdt thép theo 2 canh clia ti€t dién quy ddi van nhu cil.

7500

/

9500

Quy ddi ti€t dién tinh todn than tru (don vi mm )

5.7.4. Ki€m tra siic khang uén theo 2 phuong (M:t cat IT-II)
Xéc dinh ty s6 khodng cdch giita cdc tAm ctia 16p thanh c6t thép ngoai bién
1én chiéu day toan bo tru.
Chon cdt dai c6 dudng kinh $16
Chon 16p bdo vé cot thép tif mép ngoai dén tim clia cdt thép chiu Iyc 1a 50mm
C6t thép chiu luc chon ¢$25 khodng cach tir mép ti€t dién dén tim cot thép 1 :
S0mm
Tinh todn ty s6 khodng cdch tAm 16p thanh c6t thép dén bién ngoai :
Thay cho viéc tinh dya trén co s& cin bing va tuong thich bi€n dang cho
trudng hdp udn hai chiéu, cdc k&t cAu khong tron chiu udn hai chiéu va chiu
nén c6 thé tinh theo cic bi€u thitc gan ding sau :
So sédnh :
+) Né&u luc doc :
N<0.1x¢xf xA,  thi ki€m tra
— 4+ & <1
M y
+) Néu luc doc :
N20.1x¢xf xA,  thi ki€m tra

SVTH : TRAN BA DU TRANG: 204



DATN: TK CAU DAM SUPER-T GVHD: TH.S. PHAM VAN TOAN

1 1 1 1 1
+ >P
1 1 "
_{_77
P P P
ry

0

Trong dé :
+¢: hé s0 sttc khdng ciu kién chiu nén doc truc : ¢=0.9.
+ A, : dién tich ti€t dién try .
+M,, : mdmen udn theo truc x (N.mm).
+M,,: mémen udn theo truc y (N.mm).
+M,,: sttc khdng udn ti€t dién theo truc x.
+M,,: sttc khdng u6n tiét dién theo truc y.
+P,,, :stic khang doc truc khi uén theo 2 phuong ( lyc doc ti€t dién chiu dugc).
+P, : stic khdng doc truc khi chi ¢6 do 1éch tam e, (N)
+P, : stic khdng doc truc khi chi c6 d6 1éch tim e, (N)

+e

X

M
: 0 1éc tam theo phuong x —» e, = T”y (mm)

u

A A A MLIX
+e, :d0 I€c tim theo phuongy — e, = o (mm)

u

+ P, : luc doc tinh theo TTGHCD 1 (luc doc N)
+P, =0.85f (A —A)+Af, (N)
+M,, =gAf (d, ‘%)-
Taco: 0.1xoxf x A, =0.1x0.9x35x22.5x1000 = 70875 KN

Gi4 tri nay 16n hon tit c3 cdc gid tri luc nén doc truc N & trong céc t6 hdp §
TTGHCD, vi thé cong thitc ki€m todn 1a :

Xdac dinh M, , My : sitc khang tinh todn theo truc x,y
a
er :¢A% fy(ds _E)

Tuong ty v61 M,
Trong do :
+) d, : khodng céch tir trong tAm cot thép t6i mép ngoai cing chiu nén (trir
di 16p bétong bao vé va dudng kinh thanh thép).
+) fy : gi6i han chay cia thép.
+) A, : bo tri so bd rdi tinh dién tich thép can dung theo ca 2 phuong.
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MAT BANG TRU T1

16

2200"
892
a150
X \ X
\K J/
8,225
a150
2
A* =100 % — 49063 mm’
2
AY = 43><25+43'14 =21097 mm’
A xf
- o 0049x420 oo
0.85xBxf xb ~ 0.85x0.85x35x7.5
A xf
‘.- oA 01k
0.85xPBxf xb, 0.85x0.85x35x3
a, =c,xB, =0.109%0.85=0.0927
a, =c, xP, =0.116x0.85 = 0.0986
=M, =0,9x0.049x420 x10° x (3—0.0625 —%j =53550KNm
=M, =0,9x0.021x 420x10° x (7.5—0.0625—&2986J =58648KNm
+)5,=085
+b : bé rong mit cit (theo mdi phuong 12 khic nhau)
Kiém tra stic khang nén cla tru theo udn 2 chiéu
To
N M M M M .
hop X Y " Y My n My <10 | Ket
A M X M I a
Tai KN KNm | KNm | KNm | KNm ' Lun
trong

CD1 |27981.53 | 7112.33 [6932.28 | 53550 | 58648 0.25100181 dat

TTSD | 18710.84 | 11437.18 | 3932.65 | 53550 | 58648 0.28063460 dat
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5.7.5. Kié€m tra nit theo TTGHSD.
Tiét dién ki€m todn: ti€t dién c6 bxh = 7500 mm x 3000 mm

7500

3000

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
ssssssssssssssssssssssssssssssssssssssssssssssssssssss

50 49x150 L 50

Bé tong c6 modun dan hoi:
E_=0.043xy.” \/E =0.043x2400" x \/g =29910 MPa
C6t thép c6 mdodun dan hodi: E, = 200000 MPa
Gid tri momen tdc dung: M, =11437182230 N.mm
* Ki€m tra diéu kién nut :
Khodng céch tlr trong tim cdt thép d€n mép chiu nén clia bé tong 1a :
d, =h-a, =3000-50=2950 mm
Dién tich cot thép la:
A_=100x491=49100 mm®
Dién tich phan bétdong boc quanh thép la:
A_ =3000x7500—49100 =22450900 mm’
Dién tich trung binh phan bétdng boc quanh 1 ciy thép:

A
A _ A _ 22450900

n, 100

=224509 mm”

Ty s6 médun dan hdi thép trén mddun dan hdi bétdng:
_E__ 200000

= = 6.687
E. 29910

Khodng cdch tir truc trung hod d€n mép chiu nén ctia bétong la:
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nxA 2xd xb
X = x| 1+ —""—-1
b n><AS

_6.687><49100{\/1 2%2950% 7500

+ -1 (=466 mm
7500 6.687x49100 }

Momen quén tinh cda tiét dién:

3
= b>;X +1’1><AS>< dS—X 2 =

cr

3
- 004667 6 687 49100% 2950 466 = 2278877382000 mm*

— Ung suit cia thép khi chiu mdmen 1a:

n><MS>< d —x _ 6.687x11437182230
I ) 2278877382000

Ccr

x 2950-466 =83.4 MPa

Ung suét cho phép trong cdt thép :
Thong s6 bé rong vét nit : trong diéu kién khic nghiét
Lay: 7 =23000 (N/mm)
Ung suét cho phép trong cdt thép 1a :
Z 23000

f = - =103 MPa
Yd xA  350x224509

Mit khac ta lai cé :
0.6xf =0.6x400 =240 MPa

Ly f =103 MPa
Theo di€u kién khd nang chju nit : f =83.4 MPa<f_=103 MPa

* Vay thod man dieu kién chong niit.

5.8. TINH TOAN XA MU
Tiét dien: h = 2500 ;1095 mm, b = 3000 ;1200 mm
Mit cit A-A:
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. 2500
-~ 1600 —
F A_‘—A—‘/
1095
1500 L 4eso
1000
N
l;ggfzooo L
DC L 1500 )

DW T 1]
vbe 7 N

L 5500
5.8.1. Tinh tai:

K&t cAu phan trén: (tinh cho gdi bién trén phan hing clia xa mii)

. Phan luc (N 5 A 5
Thanh phin —— re ( A} — Tong \pha~n luc| MoOmen
Go1 trai R, Go1 phai Ry xa mi M,
DC 638220 638220 1276440 0
DW 80025 80025 160050 0

K&t cAu phan dudi (Trong lugng phan hing cla xa mii) : P =475875 N

5.8.2. Hoat tai:

T&i trong R(N) R,(N) RiL(N)
Al 20425 46136 66561
% 19048 19048 38096
A 84545 84545 169090
5.8.3. T6 hop noi luc tai cic miit cit:
Trang thai gi6i han | 1+IM | Ve Yow | YiL n
TTGHCP I 125 | 125 | 1.5 | 1.75 ] 1.05
TTGHSD 125 | 1 1 1 1
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Luc cit:
V=15 Yoo X Pt Voo 475y x Vi #7,, %| 0.9% V® 14IM 4V 4V |
MO men:
M=Vxy
y: 1a khodng cdch cdnh tay don clia xa mii
y =1 +Al=1100+500 =1600 mm

Al = % = @ =500 mm (chiéu sdu ngdm v&i tru vat tron R = 1500 mm)
Bdng tong hop ndi luc tinh todn phdn héng ciia xa mii tru
Trang thai gidi han V(N) y(mm) M(N.mm)
TTGHCP I 3021277 1600 4834043624
TTGHSD 2190623 1600 3504996040

5.8.4. Ki€m tra theo TTGH CP:
Duing thép CIII ¢6 f, = 420 MPa dé thi€t k€ thép chiu luc
Dung thép All ¢6 f,= 280 MPa d€ thi&t k& thép dai
Thép chiu mémen am : M =4834043624 N.mm
Quy d6i ti€t dién xa mii.

T71200 fT

—

1095

2938

2500 -

J— 3000 4 J— 3000 —l

Sttc khang danh dinh:
M, 4834043624

0 0.9
d, =h—a, =2938-50 = 2888 mm

=5371159582 N.mm

Chiéu cao vung nén:

amd - g2 2M, :2888—\/28882—2X5371159582 ~21 mm
* ° 0.85><f; xb 0.85x35%x3000
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Ki€m tra diéu kién:
B, —085—% f -28 —085—0—;)‘5 35-28 =0.8

0.003xE,
a_=0.75xa, =0.75x "2 B xd
max 0.003xE_+f, S

_ 0.75x0:003x200000 )¢ 5eeg—1019.3 mm >a =21 mm

0.003 x200000 + 420
Dién tich c6t thép:
0.85><f; xaxb 0.85x35x21x3000
o f B 420

y

= 4463 mm”>

Ham lugng cdt thép tdi thiéu :
A 4463

p=—"3—= =0.0515 %
bxd, 3000x2888
P min :0.03xf—°><£=0.03 35 @—O 25 %
f, d, 420 2888
:>p<<pmm

LAy lugng cot thép tdi thi€u dé bo tri :
A, =p.. xbxd, =0.0025x3000x 2888 = 22035 mm’

, TTX 252 2 g 2 A
Chon @25 ¢c6 A, = =491 mm”. S6 thanh thép can chon :
= 22035 =44.88
491

Chon n =46 thanh. Viy chon 46®25.
B& tri 2 16p cot thép. Mbi 16p 23D25a130

70 70

— 22x130
6 i

1007 sssssssssssssssssssssss

2938

3000
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5.8.5. Ki€m tra nit theo TTGH SD:
Ti€t dién ki€m todn: ti€t dién c¢6 bxh = 3000 mm x 2938 mm
Bé tong c6 modun dan hdi:
E, =0.043x7"% x\[f. =0.043%2400" x/35 =29910 MPa
Cot thép c6 mddun dan hdi: E, = 200000 MPa
Gid tri momen tdc dung: M =3504996040 N.mm
* Ki€m tra diéu kién nut :
Khodng c4ch tif trong tAm cdt thép d€n mép chiu nén clia bé tong 12 :
d_=h-a, =2938—70 = 2868 mm
Dién tich c6t thép la:
A =46x491=22586 mm”
Dién tich phan bétdng boc quanh thép 1a:
A_ =3000x2938-22586 =8791414 mm®
Dién tich trung binh phin bétdng boc quanh 1 ciy thép:

A
A De 8791414

nt

=191118 mm”’

Ty s6 modun dan hdi thép trén modun dan hodi bétong:
E. 200000

S

E. 29910

=6.687

Khodng cédch tir truc trung hoa d€n mép chiu nén ctia bétdng 1a:

nxA 2xd xb
X = x| 1+ ———1
b nxA

_ 6.687x22586 \/1 | 2x2868x3000
3000 6.687x 22586

}489 mm

Mo6men quén tinh cla ti€t dién:

3
= bX3X +n><As>< ds_X 2 =

cr

3
_ 000489 | 6 68722586 2868489 * =971720362400 mm*

— Ung suit cia thép khi chiu mdmen 1a:
nxM_ 6.687%x3504996040
x d —-x =

f =
’ ’ 971720362400

x 2868 -489 =57 MPa

cr

Ung suit cho phép trong cot thép :
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Thong s& bé rong vEt nidt : trong diéu kién khic nghiét
Lay: Z. = 23000 (N/mm)
Ung sudt cho phép trong cOt thép 1a :
Z 23000

f = ~ —97 MPa
Y3d xA 70x191118

Mit khac ta lai cé :
0.6xf =0.6x400 =240 MPa

z

Lay f =97 MPa
Theo di€u kién khd nang chiju nit : f =57 MPa<f_=97 MPa
* V@y thod mén diéu kién chong niit.
5.8.6. Thi&t k& cot dai chiu cit:
Kha ning chiu cit ctia thép dai dudc xem 1a nhd nhat khi géc nghiéng clia
vétnift 8 =45 vd B=2, do d6 dé don gidn trong thi€t k& luc cit, budc thép
dai s€ tinh trong trudng hgp nay.
Chiéu cao viing nén a di dugc xdc dinh trong bai todn thi€t k& thép doc
a=21 mm

Xéc dinh chi€u cao chju cit hitu hiéu d_

a-2 2888 21
2 2

dV = max O.9><dS =max<{0.9x2888 =2872.5 mm
0.72xh 0.72x2938

Khé ning chiu cit ctia bé tong:
V, =0.083xpx[f', xb, xd,
Trong do:
B hé sd chi khd ning ctia bétdong bi nitt chéo
f' cudng do chiu nén clia bétdong
b bé rong ban bung hitu hiéu 14y bang bé rong ban bung
nhd nhat trong chiéu cao d,
d_chi€u cao chiu cdt hitu hiéu
V, = 0.083x2x[f xbxd,
=0.083x2x \/gx 3000x2872.5 =8462982 N

Yéu cau kha niing chiu cit clia thép dai:
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\Y%
V.=V -V = ¢“ -V, = 3021277 8642982 = -5286008 N
Dung dai c6 dudng kinh ¢16 va 2 nhanh, dién tich thép dai
2
A, =4x 0 8042 mm?

Khoang cdch yéu ciu clia thép dai theo tinh todn:

A xf xd xcotgh 804.2x280x2872.5x1
s < = =122 mm

\Y 5286008

S

Chon s =120 mmdé bé tri.

o N N A A
Ki€m tra theo diéu ki€n cau tao:

A x fvy
0.083x[f xb,
) ) ) A%
S<min{min 0.8xd ;600mm khi———*——<0,1
Y f xb, xd,
) ) \Y
min 0.4xd ;300mm khi———2>0,1
Y f xb xd,
Trong do ta co:
A xf
v Vly _ 804.2x280 ~152.9mm
0.083x,f xb,  0.083x+/35x3000
\Y%
, 4 = 3021277 =0.01<0.1
f xb xd ~ 35x3000x2872.5
Vay:
152.9 mm
S <min =152.9 mm
min 0.8xd ; 600 mm =min 0.8x2872.5 ; 600mm

Ta chon budc cot dai S=120 mm

5.9. TINH TOAN MONG CQOC KHOAN NHOI :
Theo quy trinh 22TCN272-05, viéc ki€m todn stic chiu tdi cda coc quy dinh
trong di€u 10.5 theo trang thai gi6i han st dung va trang th4i gidi han cudng
do. Trong pham vi @6 an, chi thuc hién ki€m todn stc chiu tii clia coc theo
kha ning két cAu va dat nén.
V6i ndi luc ddu coc xdc dinh dudc, ta sé& ti€n hanh ki€m tra kha ning chiu
tdi clia coc theo vat liéu 1am coc va khd ning chiu tdi clia 16p d4 goc dau
mii coc.
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Sé liéu tinh todn :

Pudng kinh than coc 1000 mm
Cao d6 dinh bé coc -4.040 m
Cao d6 day be coc -7.040 m
Cao do miii coc du kién -19.540 m
Chiéu dai coc du kién 13 m
Pudng kinh thanh cdt thép doc 25 mm
Cudng do bétdng coc 30 Mpa
Cudng do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 4000 mm
Cu li coc theo phuong ngang cau 3500 mm

B4 tri coc trén mit bing

12500

IO ONENO

Y
4000 6000
X

| () @ ©

J 1000 L 3500 L 3500 L 3500 L 1000 L

5.9.1. Xdc dinh site chiu tai cua coc :
+) Chon coc khoan nhdi bing BTCT dudng kinh D=1m. khoan xuyén qua
céc 16p dit dinh va ngam vao I6p d4 goc.
+) Bétdng coc mac 300
+) Cot thép chiu lyc 20925 c6 cudng dd 420 MPa. Pai tron $10a200.

1. Xdc dinh siic chiu tdi trong nén ciia coc nhoi theo vdt li¢u lam coc :

+) Bé tdng cap 30 ¢ f =300 ky )
cm
+) Ct thép chiu lyc All c6 R = 2400 ky )
cm

Stc chiu tdi cia coc theo vit liéu

Stic chiu tdi cda coc D=1000mm
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Theo diéu A5.7.4.4-TCTK stc chiu tdi cia coc theo vat liéu lam
coc tinh theo cong thic sau :

P =¢.P
Vi P= cudng do chiu luc doc truc danh dinh c6 hodc khong c6
udn tinh theo cdng thifc :
P =¢x m xm, xfc' x A —A +E XA
=0.75x0.85x 0.85xf x A ~A_ +f xA_

Trong do :
¢ = Hé s0 stc khang, ¢=0.75
m;,m, : Cdc hé so dieu kién 1am viéc.
f.” =30MPa: Cudng do chiu nén nhd nhit clia bétong
f, =420MPa: Gidi han chdy déo quy dinh cuia thép
A.: Dién tich ti€t dién nguyén clia coc
A.=3.14x1000°/4=785000mm"
Ay: Dién tich ctia c6t thép doc (mm?).
Ham lugng cot thép doc thudng hdp 1y chi€m vao khodng 1.5-3%. V6i ham
lugng 2% ta co:
A, =0.02xA_=0.02x785000 = 15700 mm®
Vay siic chiu tai ctia coc theo vat liéu la :

P =0.75x0.85x 0.85x30x 785000—-15700 +420x15700 =16709.6x10° N

Hay P,=1670.9 (T)
2. Xdc dinh siic chiu luc nén ciia coc don theo cuong do ddt nén.

S6 liéu dia chat :
+) LGp 1 : Sét pha cat
+) L6p 2 : Sét cat xdm déo
+) Lép 3 : Cat hat vura
+) Lép 4 : C4tlan sdi
+) LGp 5 :cat pha sét ¢ vo so
+) LGp 6 : Sét cat xam vang nia cing
+)L6p 7 : B4 goc

Theo diéu 10.7.3.2 stic khang d& clia coc dudc tinh theo cong thifc sau :

QRz(Pan(Pqup
Véi Qp=qpA;;

Trong do :
Q,  :Stc khing dd miii coc
dp : Sttc khang don vi miii coc (Mpa)
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®gp - Hé s6 stic khang 0,=0.55  (10.5.5.3)

A, - Dién tich mii coc (mm?)
Xdc dinh sitc khdang miii coc :
qp=3qu Kp d (10.7.3.5)
Trong dé:
K,  : Khd niang chiu tai khong thit nguyén.
d : Hé s8 chiéu sau khong thit nguyén.
(3+%)
Ky=— "D (10.7.3.5-2)

sp t
10 [1+300-%
Sd

d:1+0,4HS <34
D

S

qu : Cudng do chiu nén doc truc trung binh cia 16i da (Mpa), q, = 35Mpa
Ky, :Heé s6 kha nang chiu tdi khong thi nguyén
Sq : Khodng cdch cdc dudng nit (mm). LAy Sy =400mm.

tq : Chiéu rong cdc dudng nit (mm). LAy tg=6mm.
D : Chiéu rong coc(mm); D=1000mm.
H, : Chiéu sau chon coc trong hd dd4(mm). Hg = 1000mm.

D, :DPudngkinh hé d4(mm). Dg = 1200mm.
Tinh dugc: d=1.33

Kgp =0.145
Vay q,= 3 x30 x0,145x1,33=17.36Mp = 1736T/m”
Stic chiu tai tinh todn cua coc (tinh theo cong thic10.7.3.2-1) 1a :
Qr = 0.Qu = 0gp.A, = 0.5 x1736 x3.14x1000%/4 = 681.38x10°N =681.4 T
Trong do:

Qr : Stic khang tinh todn cta cac coc.

0 : Hé s8 sitc khang doi véi sttc khang miii coc dude quy dinh
trong bang 10.5.5-3

A,  :Dién tich mit cit ngang cia miii coc

T cac k€t qua tinh dugc chon sitc chiu tai clia coc 1a
[P, |=min P,Q, =6814 KN

5.9.2. Tinh toan noi lyc tac dung lén cac coc trong mong:
D6i v6i méng coc dai thap thi tdi trong nim ngang coi nhu dit nén chiu, ndi
lyc tai mét cit ddy mong
Cong thitc ki€m tra:

P <P
Trong doé:
- Prax : T4i trong tdc dong 1én dau coc
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- P, : Stic khdng clia coc da dudc tinh todn & phan trén
Tai trong tdc dong 1én dau coc dugc tinh theo cong thifc:
P _E+Mx'ymax+M X

y **max
max n
n 2
Z Yi
1

Y%
1

Trong dé:
- P :Téng lyc tai ddy dai.
-n  :S8coc,n=38
- X, Vi : toa d0 cha coc so vGi hé truc quan tinh chinh trung tim
M,,M, : tong mdmen cta tdi trong ngodi so véi truc di qua trong tAm cla tiét
dién coc tai ddy dai theo 2 phuong x,y.
Kiém todn coc vdi P.=6814KN
Trang thai gii han cudng do 1

Nz= 35364.354KN
My=7112.327552KNm
My =7828.064213KNm
Xi Yi X2 Y?i Proax Yéu
Coc| (m) | (m) (m%) (m%) (KN) ciu
1 | -525| +2 |27.5625 4 452958 | dat
2 | -1.75 | -2 | 3.0625 4 3912.12| dat
3 | +1.75 | +2 | 3.0625 4 4976.89 | dat
4 | +525| -2 |27.5625 4 4311.51 | dat
5 |-525| -2 |27.5625 4 3640.54 | dat
6 | -1.75 | +2 | 3.0625 4 4753.24 | dat
7 | 175 -2 | 3.0625 4 4087.85 | dat
8 | +525 | +2 |27.5625 4 5200.55 | dat
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PHAN IV

THIET KE TO CHUC THI CONG
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CHUONG I
THI CONG KET CAU PHAN DUGI

1.1. TRINH TU THI CONG COC KHOAN NHOI MO TRU

1.1.1. Thi€t bi phuc vu khoan :

— Trudc khi khoan mdy khoan phdi dugc bdo dudng va van hanh thit d€ ddm
bao khong bi truc tric trong qua trinh khoan (phai ¢6 phu tung dy phong : mdi
khoan, can ndi ...).

— CAn khoan phai dugc diéu chinh cho thing ditng, d6 nghiéng cia can khoan
khong dugc vugt qua 1.5%.

— b0 ving ngang cda cin khoan ciing nhu cia gdu khoan trong khi khoan khong
dudc vugt qua 2,5cm.

1.1.2. Trinh tu thi cong coc khoan nhdi :

— Khoan tao 156 dé€n cao do thi€t k&: d€ giit dn dinh thanh vach 16 khoan can st
dung Bentonite. Riéng d6i véi cdc tru ngip trong nudc, can sit dung mot doan
ong véch thép dai 30m cao trén muc nudc thi cong khodng 80cm va xuyén
vio 16p di't mit 1ong song khodng 8m dé€ ngin nudc.

— Lam sach 18 khoan bing x6i hiit.

— Ha khung c6t thép coc vao bén trong dng véch.

— Kiém tra cao d6 miii coc, mifc d6 sach bun va tap chit § day 16 khoan.

— Bom vita bé tong 1ip 1ong coc bing phudng phap dng riit thing ding.

1.1.3. Cong tac ong vach :

— Ong vich dugc ché tao trong xudng hoic nha mdy theo ding ban vé thiét ké.

— 6ng vach tru6c khi dua vao rung ha khong bi mép méo, sai s6 dudng kinh &
tdt cd cac mit cit khong dugc vugt qua 1cm (phédi dugec TVGS, Phong KT-DA
ki€m tra tai hién trudng).

— Viéc ha 6ng vich phdi duge ddm bdo khi ong vach ha dén cao do yéu cau do
nghiéng <0,1%. Ong vach bing tole ban 10mm.

— Dung miii 14 mét, can rdp thir v danh dau biing son vang.

— Duing can ciu va khéa chif thip cdu dua 6ng vao vi tri. Khi cdu luu y gilt 6n
dinh thing ding va ha 6ng vach tir tir, tranh va lam mAt 6n dinh khung dinh vi
va sai léch vi tri da xdc dinh trén khung dinh vi.

— Treo 0ng vach dai 14 mét trén khung dinh vi. 6ng vach tu lin hodc rung ha
dé cao do dinh 6ng vich cao hon 1 mét so vdi thanh giing ngang trén khung
dinh vi. St dung cdc tai han trén thanh 6ng, giit dot 1 cda 6ng vach cho that
on dinh, thing ding.

— Chinh diing vi tri, ki€m tra d6 thing ding.
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Rung ha 6ng vich biing bia rung c¢6 cong suat 90 dén 160 tin.

C6 thé ha 4 6ng vach cia 4 coc sit nhau xong, mdi ti€n hanh khoan 14y dat
va thi cong bé tong theo trinh ty quy dinh d€ gidm thi€u sy chAn dong cho cic
coc bén khi di dd bé tong.

Khoan tao 15 giit thanh bing phuong phdp déng vach dng thép qua ting bun
tdi cao do — 19.54 mét, k&t hgp vira Bentonite khi qua tang dia chit sét déo
cing va cat hat thd chdt vura.

Trong qud trinh khoan tao 10 phdi thudng xuyén theo ddi cac 16p dia chidt ma
miii khoan di qua vadoi chitng véi tai liéu khdo sdt dia chat.

Trong qué trinh khoan tao 16 phai thudng xuyén bd sung vira Bentonite vio
trong hd khoan sao cho mit vita trong hd khoan phai ludn ludén cao hon muc
nudc ngoai ong vach tdi thi€u 1a 1 mét.

Phai thudng xuyén kiém tra d6 thflng dirng clia can khoan, do sai 1&ch toa do
trén mit bing va do md rong ho khoan dé kip thdi xir 1y.

Pé& @ m bio cho hd khoan 6n dinh khong bi sut 1§ cAn han ch& d&€n mic t8i da
céc lyc xung kich tdc dung vao hd khoan.

Cong tac khoan phdi ti€n hanh lién tuc va khong dugc phép nghi néu khong
c6 su ¢d gi vé mdy méc va thiét bi khoan.

1.1.4. Vira khoan (Bentonite).

Bentonite phdi dugc tinh todn di s6 lugng va phdi dugc tap két tai cong
trudng dd so lugng mdi bt dau cong tac khoan.
Bentonite phdi dugc giit & trong kho kho rdo khong Am thap.
Vira Bentonite phdi dugc tron bing thi€t bi tron chuyén ding va chda trong
bé chita c6 may khudy.
Trong qud trinh khoan vita Bentonite phdi dudc cip bé sung lién tuc vao hd
khoan.
Chuin bi vita Bentonite, tron vita Bentonite bing thi€t bi tron chuyén diing,
ki€m tra cdc chi tiéu pH, do nhét, trong lugng clia Bentonite phdi dugc khong
ché& nhu sau :

* Ham lugng cit: < 5%.

= Dung trong : 1.01-1.05 (T/m’).

= PO nhét: £ 35 sec.

= Po PH: 9.5-12.

Bom vita Bentonite vao 16 khoan cao hon muc nudc 1m.

1.1.5. Cong tic 1am sach day 16 khoan truéc ha 16ng thép va d6 bé tong:

Cong tic rita va vé sinh hd khoan biing cdch thay va b3 sung vita Bentonite
méi theo phuong phdp tudn hoan nghich cho d&€n khi ham lugng cat trong vita
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Bentonite < 6% va dd nhét ciing nhu ty trong clia vita Bentonite dat dé€n yéu
cau trong bang 1 (MAu Bentonite 14y tai dng hiit va trudc khi qua may tich
cat).

Luong chit bdi ling ddy hd khoan sau khi d3 vé sinh hd khoan khong dugc
day qué 4 cm.

Kiém tra dd ling dong clia cic chat bdi ling bing cdch dit hop thép khong
c6 nap xuong ddy hd khoan ngay sau khi da vé sinh xong, sao dé truéc khi d6
bé tong 1dy hop thép 1én ki€m tra d6 day ctia 16p ling dong.

Né&u do day ctia I6p ling dong 16n qué quy dinh, phai ti€n hanh vé sinh Iai.
Sau khi nghiém thu 16 khoan da rita dat yéu cau ky thuat, ti€n hanh ha 1ong
thép ngay.

1.1.6. Cong tac cot thép

Cot thép dua vao st dung phai ding kich thudc va chiing loai theo ding yéu
cau cda thi€t ké.

Cot thép phdi dugc thi nghiém dé xdc nhan céc chi tiéu co 1y theo ding quy
dinh.

Khung c6t thép coc dudc ché tao sdn thanh cdc khung theo ding hd sd thi€t
k& sau d6 dua ra vi tri thi cong t6 hgp va ha xudng do cao thiét ké.

Cong tdc ha 10ng c6t thép phdi dugc 1am khan truong d€ gidm tdi da lugng
chat 1dng dong xudng ddy hd khoan ciing nhu khé niing sut 13 thanh vach.

Do coc khoan nhdi chiu tdi trong nén, cic mdi ndi dung day thép 2mm budc
hoic diung céc thép d€ bit : phdi tuan thi quy trinh vé mdi ndi budc cla
TCXD-VN.

Toan bo thdi gian cho cong tdc ha 10ng cot thép khdong nén vudt qua 4 gid.
Viéc ha 16ng cdt thép phdi 1am hét stic nhe nhang tranh va ddp manh vao
thanh hd khoan 1am sut 13 vach.

Long thép dudc ché tao ding bdn vé thi€t k€. 50% so thanh cdt thép chd (bo
tri cdch khodng) dugc sdn xuat dai lién tuc va dudc ndi dua 1€n cao do miéng
16 khoan va ¢6 dinh vao thanh thép hinh dit trén miéng 15 .

Chi ti€t 6ng thép phuc vu cong tic siéu 4m kiém tra chit lugng coc, khoan
18y 16i gom 4 6ng dk 60mm va 1 dng dk 106mm day Smm dudc c6 dinh vao
16ng thép bing cic céc thép. Cdc mdi ndi phdi c6 Colie ren va dudc xi€t hét
ren, trong dng chita diy nudc, 2 dau ddy nip kin. Bdo ddm 6ng thép thing
ditng, khong bi vin cong, nghiéng v.v..Cao do dinh 6ng cao hon cao do ddy
bé 2,00 mét.

P&i v6i coc diu tién phai dua 6ng 1én khdi muc nudc thi cong dé ki€m tra
thong cong, riit kinh nghiém cho cdc coc sau.
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Pé€ cho khung c6t thép dudc dit ding vao tim hd khoan, trén khung cdt thép
phdi dit sdn cdc con ké c6 kich thuGe phu hgp va ¢6 khodng cach giita cédc
tang con ké tir 2-3m.

Chdng ndi cot thép chii bing day thép budc, dau ndi cdt thép phai chiu dudc
trong lugng ban than cua cac khung thép tha trude do.

M&i han ciu tao giita cdt thép dai va cot thép chi cAn ddm bio d€ khong giy
ra chdy cot thép.

Khung c6t thép coc phdi ludn duy tri dudc khe hd véi thanh bén theo thi€t k&,
do d6 can 1am cic dung cu dinh vi c6t thép, &€ tranh 1éch tAm, s6 lugng dinh
vi cOt thép trén mdt mit cit 1a wr 4-6 céi, cu ly twong d6i thich hop giita cdc
mit cit dinh vi nén 14y tir 3-6 m.

Sau khi 1ip khung c6t thép xong nhat thi€t phai ki€m tra cao dd dau clia cot
thép chu.

1.1.7. Cong tac bé tong

Cudng d6 chiu nén clia mau bé tdng sau 28 ngay can dudc ting thém 10% so
vdi cudng do tiéu chuin.

Nhat thi€t phai d6 hét bé tong trong thdi gian 1 gid sau khi tron xong nhim
tranh hién tugng tic 6ng din do tinh lvu dong clia bé tong gidm din .

Téc @6 d6 bé tong thich hgp viao khodng 0.6m3/phiit. Trong 1 gid tSi thi€u
phai d6 xong 4m dai coc.

Trong qué trinh d6 bé tong ddy 6ng din can dudc cim siu vio trong bé tong
khong dudi 2m dé dé phong bé tong chiy tir ddy 6ng din ra khong bi tron 1dn
d4't bun trén bé mit bé tdong coc. Tuy nhién trdnh cim siu qud lam bé tong
khé thodt khdi 6ng dan.

Trong qud trinh d§ bé tong cin thudng xuyén thuc hién cdc cong viéc ki€m
tra

Po cao dd dang 1én cda mit bé tdong trong 15 sau mdi 1An dd xong 1 xe bé
tong. Tir d6 xem xét d€ quyé&t dinh mic do nhac 6ng din 1én.

Thudng xuyén ki€m tra diy do mit ding 1én clia bé tong tranh trudng hgp
day bi gian dai ra trong qua trinh do.

1.1.8. Pap sita ddu coc trudce khi thi cong bé méng.

Phan bé tong cudi cling trén dau coc thudng c¢6 1an tap chit va bun nén thudng
cAn dugc dd cao hon t3i thi€u khodng 1m so v6i cao dd ddy bé. Sau khi bé tong
da dat dugc dd cudng do thi€t k&, 16p bé tong xau bén trén va phan thira dudc
duc bd hét d&€n cao dod thiét k&, sau d6 dung nudc rira sach mat d4 va cdt bui
trén dau coc, phan 6ng vach thép dugc cit d&€n mép bé tong dip bd.
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1.2. TRINH TU THI CONG TRU

Tru ciu c6 ciu tao 1a tru dic BTCT than hep, bé tru 12 b&é BTCT c6 chiéu day
12 3.0(m) nim trén nén méng coc khoan nhdi ®1.0m, hé méng coc nay cé ciu
tao gom 2 hang theo mit cit doc cau. Tru ndy dd phan dam thong qua cic goi
cao su cé cau tao dic biét.

1.2.1. Cong tac thi cong bé tru

Sau khi thi cong hét cdc coc trong méng tién hanh rung ha coc van thép. Lip
dit hé thanh giding

Hut 16p cdt t6i cao dd ddy 16p bétdng bit ddy. P bétong bi ddy day 1.5m.
Bétdong dat cudng do, hiit nu6c hd méng. Lip dit tAng khung chdng.

Tric dac dé€ 14y cao dd dap ddu coc. Pap diu coc, d&€n gin vi tri thi€t k& thi
tfa, vé& sinh hd méng, dd bétdong tao phing day 10cm.

Lip dung da gido, cdp pha, bé méng.

Ti€n hanh dd bétong (bétdng dudce van chuyén tir tram tron d&n vi tri thi cong
bing xe Mix va diing miy bom bom vao vi tri) k€t hgp véi viec ddm. Sau khi
dd bétong xong, ti€n hanh 1Am mit, tao nham tai khép chan tru d€ chd d6
bétdng thén try.

Cim sit chd @€ chdng cdp pha than.

Tié€n hanh bdo dudng bing cach phii cic 16p vai bd c6 tudi Am.

Theo qui dinh thi khodng 3 ngay c6 thé thdo cdp pha.

Chi ¥ ludn ddm bio c6 tim che trong lic d6 bétdng (phong khi trdi mua).

1.2.2. Cong tac thi cong than tru

Than tru dudc chia thanh tirng dot twong ¢ng vdéi kha ning thi cong.

V& sinh cop pha thin, tra diu chdng dinh.

Ti€n hanh cit, udn, bo cot thép, 1am 16ng thép dinh hinh & mit dit, 1am cic
thanh gifing dé 16ng thép 6n dinh.

Dung xe ciu ciu 10ng thép vio vi tri chdn bé, ti€n hanh ndi budc.

Dung ciu lip dit cp pha than, 1ip xong c6p pha nao thi thdo thanh gifing &
do.

Lip dit cdc thanh chdng; cac 6ng nhya va cdc ti bulong d€ c¢d dinh khuon va
thuan Tric dac, kiém tra huéng, cu ly, diéu chinh cho ding thi€t k&€ bing cich
diéu chinh cdc thanh chéng.

Dung keo silicon trét bit cac khe hd ctia khuodn, 13p cac ké bétdng.

Gin c4c nep chi (chd dirng cia bétdng)

Tu61 nuGe vao bétong than tru da lam nham.

Dung may bom bétdng bom vao vi tri, bétdong dudc dd dé&n vi tri nep chi, két
hop véi viec dam.
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Chu ¥y ludn ddm bdo c6 tAm che khi tréi mua.

Tao nham bé mit tru, sau d6 bdo dudng.

Khoang 3 ngay c6 thé thio cop pha than, bio dudng (tusi nuSc 1én than tru).
Vé sinh c6p pha, tra ddu dé chong dinh vdi bétdong d€ chuin bi cho dgt d6 k&
ti€p.

1.2.3. Thi cong xa mii

Ti€n hanh cit udn, bo cot thép, b tri cdc thanh giing.

Lip dit conxon chit A vao ti thép di chd & phan than tru.

Lip dit cac thép chit I 1én conxon.

V& sinh cdc c6p pha, tra diu 1én c8p pha d€ khong dinh véi bétong.

Lip dit cdp pha ddy da dinh hinh tir truc & mit di't, ding ciu ciu lén, sau d6
han cd dinh lai.

Tric doc, 14y huéng, cu li, cao do.

Dung ddi can chinh chd I v6i conxon.

Long thép dugc 1dp dit & mit dit nhu thi€t k€. Dung ciu trén xa lan ciu 16ng
thép, biy vao ding vi tri thi€t k€.

Lip dit cdc cOp pha bén con lai. Dung thudc thiy cAn chinh c¢8p pha thing
ding.

Sau d6 han cac cdp pha lai, dung cdc thanh thép chdng c¢dp pha nhim c6 dinh
cOp pha va ciing han lai.

Tric dac 14y vi tri tim g&i va tim x3 mil, dung ddy kéo thing d€ x4c dinh vi tri
dudng tim g&i. X4c dinh cao do dd bétong.

Duing silicon trét bit kin cdc khe hd ciia cop pha, ldp cdc cuc ké bétong.

Dung mdy bom bétdng bétdong bdm vao vi tri.

Quy tic dd 1a dd tir gitta ra,két hgp vdi viec dAm. Viéc d6 bétdong xa mii chia
lam 2 giai doan.

Sau khi d6 xong ddt 1 (c6 cdm sit chd d€ dung cop pha d6 ddt 2), tao nhdm
phan ti€p xic gitta 2 giai doan dd, song song d6 1am mit, bio dudng phian con
lai.

Theo qui dinh thi c8p pha bén clia giai doan 1 c6 thé thdo sau 3 ngay k€ tir
lic dd (trit cdp pha day)

Ti&n hanh thio cop pha, vé sinh khuon, tra diu.

Tric dac 1ay chan khuon dot 2, tim doc, ngang, cao dod dé bétdng.

Lip diat khudn, han cdc thanh chdng d€ cd dinh khuodn, diung thudc thiy dé
chinh c6p pha cho thing ding, 1ip cdc ké bétdng.

- R N ‘A
Ki€m tra toan dién.
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— Ti€n hanh bom béténg, 1am mit xa mi.

— C4m sit chd @€ chong trugt ddu dAm vé phia thap. (1)

— Sau 3 ngay c6 thé thdo cdp pha va ti€n hanh bdo dudng.

— Con c6p pha ddy thi sau 7 ngay ké tif ngay d6 mdi dudc thdo.
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CHUGNG 11
THI CONG KET CAU PHAN TREN

2.1.TRINH TU LAO LAP DAM BANG GIA BA CHAN

Buéc 1 : Bit dau cho 1 nhip :

— Heé thong lao 1ip dit trén 1 nhip mdi.

< C4c dam thép ngang phia truSc va phia sau clia hé thong lao dudc lip dit an
toan chinh xac trén dinh cdc xa mil.

< Dan lao dugc 1dp dit chinh xdc trén cdc dim ngang nay, lip dit thi€t bi
David & 2 diu dan lao d€ nang dim va kich d€ sang ngang. Cdc chdt an toan
dugc ha xudng.

— DAm Super T dau tién dugc van chuyén téi vi tri lao, dudi dan lao trén cic xe
chd dam.

— Hé thong lao sin sang ning dim lén.

Buéc 2 : Lip diit cic dAm - Giai doan nang.

— N&i két hé thong cdp clia dan lao véi dam Super T tai vi tri méc dic sin & 2
dau dim Super T.

— Nang dau dim & phia cdc tru tdi cdc dd cao phit hdp d€ ddm bio dd nghiéng
doc ctia dam dat 4.5% theo thiét k€. Piéu chinh néu can thiét.

— Tiép tuc ning dam cho t6i khi dim cao hon vi trf mit trén clia gdi 10mm.

Buéc 3 : Lap dit dim — Giai doan sang ngang.

— Khéa hé thdng diy cdp nang- khdi dong hé thong kich cho sing ngang.

— Van chuyén dim theo phuong ngang téi vi tri yéu cau.

— Thay ddi hé thdng kich (thay kich sing ngang bing kich ning) ha dim 1én
trén 2 gbi § 2 dau.

— C6 dinh ddm nhd vao céc thanh gb tam, thdo rdi hé thdng nang. Hoan thanh
lao 1 dAm trong 1 nhip.

Buéc 4 : Lip dit dam — Giai doan di chuyé&n dan lao vé vi tri ban dau.

Di chuyén dan lao lui vé phia truéc, nhd hé thdng kich sang ngang téi vi tri ning

dim ban diu.

Buédc 5 : Hoan thanh 1 nhip.

Thyc hién céc budc 1 t6i 4 cho tdi khi di s6 dam trong nhip.

Budc 6 : Di doi dan lao — Sit dung thi€t bi nang David.

St dung 2 can cdu 70T ha dan lao xuéng xe dau kéo d€ chuyén tdi nhip k€ tiép.
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Buéc 7 : Di doi dam thép ngang ciia hé thong lao ctia nhip k& ti&p.

— Théo bu 16ng dim ngang ddm bdo trong tAm clia thanh khong vugt qud canh
ngoai cua xa md.

— Duing ciu 70T ddi dam ngang tif tru da lao phéng hoan chinh vé 1ip dit trén
dinh tru méi k€& ti€p.

Budc 8 : Lip diit dim thép ngang lén xa mii nhip k& ti€p.

Lip dit dim thép ngang va lién két vdi dinh tru bing bulong chon sin.

Budc 9 : Lap dit dan lao.

Xe dau kéo van chuyén dan lao téi nhip k€ cin, cAu 70T ning dan lao dit trén

hé dim ngang di lip sin trén cdc dinh tru. Mot chu trinh lao dAm méi lai bit

dau.
2.2. TRINH TU THI CONG BE TONG KET CAU BEN TREN

Thi cong bé tong thudng bd gom cé thi cong bé tdng giita cdc khe doc dAm dé

lién k&t giita cdc dAm, bdn mit cAu, bé va cot lan can. Luu y truSc khi d6 BT

badn mit cau cin trdi 1 16p bao tdi tAim nhya day lcm d€ chong thim.

Sau khi lao dAm hoan tat, ti€n hanh cong tic lip dung vdn khudn dd bé tong

badn mit cau. Bé tong lién k&t dAm ban.

Lip dung vdn khuon bé va tru lan can bing thép. C6t thép bé va tru lan can da

dudc gia cong trude tai cong trudng va ti€n hanh lip dit rdi d6 bé tong. Lip

thanh lan can &ng thép .

2.2.1. Thi cong bé tong mit cau va lip dit hé lan can.

— Cong tac dic bé tdng mit cAu dudc thuc hién ngay sau khi tirng nhip ciu lao
phéng xong, mit cau dudc thi cong tirng nhip mot va tir hai dau cau vao.
Cong viéc gia cong coOt thép dugc thuc hién tai xudng gia cong cot thép va
van chuyén d&€n mit ciu ldp dit vao vi tri, cong tdc dinh vi cdc cdt thép miit
cAu nhd cic miu ké bé tong dic sin va cdc miu thép @14 han dinh vi
khodng cach hai 16p cot thép mit cau.

— Bé tong dudc tron tai tram tron bé tong va van chuyén d€n mit cau bing xe
chuyén duing, sau khi ki€m tra d6 sut bé tong dat yéu ciu, bé tong dugc bom
bing may bom c6 can huéng din theo dudng dng tir vi tri may bom dén vi tri
mit sin cAn d6 vdi chiéu day sin 200 mm.

— Bé tong dugc rai déu bing voi xa bé tong va thd cdng, dAm nén bing dAm
diii, tao phing bing dAm thudc, bé tong mit cau dudc tao nham d€ tao dinh
bam bé tong xi mdng v4i bé tdng nhya.

— Sau khi bé tong ninh k&t cong tdc bdo dudng bé tdng dudc ti€n hanh bing
cdch phii kin mit mot 16p vai bd ¢6 tudi nude thudng xuyén va khdng dé tinh
trang kho mit bé tong. Cong tdc bdo dudng ti€n hanh dén khi bé tong dat
100% cudng do thi€t ké.
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Cong tac thi cong hé lan can va g& chin dugc thuc hién sau khi bé tong mit
cau dat cudng do thi€t k&, 1ap rap hé lan can st dung can ciu 40 tAn. Cong
tdc thAm bé tdng nhya mit cau dudgc thyc hién sau cling.

2.2.2. Thi cong 16p bé tong nhya hat min mit cau.
Trinh Tu Thi Cong:
Lép BTNN day 8Cm dudc thi cdng sau khi thi cong @6 BT ban mit cAu.

Vé sinh badn mit cau trudc khi rdi BTNN.
R4i nhyra bing mdy.
Lu len I6p BTNN hat min.

Bi¢n Phdp Té Chiic Thi Cong:

Chon chiéu dai thi cong va bé rong clia 1 ddy hop 1y.

Tu6i nhyra dinh bam khi bAn mit cAu da hoan toan sach sé& va kho rio.

Van chuyén BT nhya néng tir tram tron dén cong trudng (phdi ddm bio khi
rdi nhiét dd cia BTNN khong nhé hon 120°C.

Dung mdy rai chuyén dung d€ rdi hdn hgp BTNN.

Ti€n hanh lu 1&n : M4y rdi chay d&€n diu thi m4y lu phdi ti€n theo d&€n d6 dé
lu. PAu tién dung lu banh nhin ning tir 5-8 tin di qua 4-6 1an/1 di€m, toc dd
lu tir 1,5-2 km/h. Mdy lu phdi di dan tir mép mit dudng vao tim dudng, vét
banh xe chdong 1én nhau tr 20-30cm. Trong qud trinh lu cin phai boi dau
thudng xuyén nhim tranh viéc nhya dinh vao banh xe lu. Ti€p theo dung lu
bdnh hoi ning tir 10—15 tin lu tir 8—10 1an/1 di€m. Duing lu banh nhin ning tir
10—15 tan lu tir 2-4 1an/1 di€m. Ti€p theo dung lu banh hdi lu tir 10-12 1an/1
di€m va cudi ciing ding lu bianh nhin ning lu tir 2-3 1an/1 di€m.

Trong qué trinh lu I&n, sau 2-3 lugt diu cda mdy lu nhe cin ki€m tra lai do
doc ngang va do bing phing clia mit dudng bing thudc miu va thudc dai 3
mét. Phai b3 sung nhya ngay nhitng chd 16m va cdo bd nhirng chd 15i.

2.2.3. Cong tac hoan thién.

Lip dit hé den chi€u sdng, twdng phong vé.

Khi thi cong xong cong trinh, Cong tac nghiém thu ban giao chi dugc thuc
hién khi mit biing da dudc vé sinh sach sé&, khu vic nha vin phong da dugce
thu don.
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CHUONG III
CAC TINH TOAN PHU TRGQ CHO THI CONG

3.1. TINH TOAN CHIEU DAY LOP BE TONG BIT PAY

3.1.1. C4c so liéu tinh toan.
Xéc dinh kich thudc ddy hé méng.

i A=14500 i
f 12500 | N

o o o o] |lo o o o

6000 B=8000

& o o0 O© & o O O

Bé tru H6 moéng thi cong
Xic dinh kich thudc vong vay coc vén ta 14y rong vé mdi phia clia bé coc I1a 1m.
Coc van st dung la coc thép.
Ta c6 A=12.5+2=14.5m
B=6+2=8m
Goi hy, : 1a chiéu day 16p bé tong bit ddy.

t : chiéu sdu chdn coc van (t>2m)

Muc nudc thdng thuyén H, =+2.1m
Muc nudc thi cong H. = +1.5m
Muc nudc thap nhat H =+04m
Muc nudc cao nhat H =+55m
Cao @0 dinh tru +8.460 m
Cao d6 dinh bé tru -4.040 m

Cao do day bé tru -7.040 m

Cao do day song -4.25 m
Chiéu rong bé tru 6 m

Chiéu dai bé tru 12.5m
Chiéu rong hd méng 8 m

Chiéu dai hd méng 14.5m

Sd dd bo tri coc van nhu sau:
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MNTC=+1.5m

500

MDPTN=-4.25m

l 8000 l

Tinh todn chiéu day 16p bé tong bit ddy
+) Piéu kién tinh todn: 4p lvc ddy ndi ca nudc phdi nhd hon luc ma sit giita
bétdng va coc cdng v4i trong lugng clia 16p bétdng bit ddy.
Cong thuc tinh:
mx[ybtxhbthJr nxU+C x 1 xhbt]2y>< h,xH xF
Chiéu day 16p bé tdong bit ddy tinh theo cong thic sau :

FxHxy,

hy, =
. mx[ Ve XF+ NxU+C x z’]—]/an

Trong do :

H :Khodng caich MNTC t6i ddy dai =8.54 m

hy : Chiéu day 16p bétong bit ddy

m=0,9 hé s6 diéu kién lam viéc.

Y : Ty trong riéng cla bé tong bit ddy vy, = 2,4T/m?2.

Yn : Ty trong ri€ng cta nudc y, =1 T/m2.

U:Chuvicoc=3,14x1=3,14m

7 : Lyc ma st giita bétdng bit ddy va coc. T = 6T/m”.
n: SO coc méng n =8 (coc)

F : Dién tich hd méng. F=14.5 x 8 =116 m*.
C: Chu vi tuong coc van =(14.5+ 8) x 2 =45 m

h 116x8.54x1
> T 0.9%(2,4x116+ 8x3.14+45 x6)—116x1

Viy ta chon hy=2.0m

=1.9m>1m

X/

< Ki€m tra cudng dd bétdng bit ddy chiu mémen udn tic dung 4p lyc nudc
d4y I1&én va trong luong bétdng dé xudng:
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Tach 1 ddi BTBD réng 1m doc theo dudng tim tru theo hudng thuong-ha luu cé
chiéu dai nhip bing khodng cdch giita 2 coc véan thép.
ql

7
7

7/

14500 q2

+ Trong lugng ban thin cia 16p BTBD :
g, =Y, xH,x1=24x2x1=48 KN/m

Trongdo: vy, =24 KN/m? :Dung trong cua 16p BTBD.

Hpy=2.0m : Bé day clia 16p BTBD
Im : Bé rong ctia ddi BTBD dang xét.

+ Ap luc ddy cia nudc
g, =yx H+H, x1=10x 8.54+2.0 x1=105.4 KN/m

Trong 46 : y = 10 KN/m’ :Dung trong cua nudc.

H=8.54m :Chiéu siu cot nudc, tir I6p ddy méng dén
muc nuGce thi cong.
Im : Bé rong ctia ddi BTBD dang xét.
Noi lvc phit sinh trong dam :
My, = BBt - 481054 14571500 KNm => ciing thé trén.
Momen khang uén clia dim :
2 2
w=? X6hb X2 ge667(m)

Yéu ciu tng sudt kéo phat sinh trong BTBD phéi nhé hon US kéo cho phép cia
BT.
St dung BT f’. = 30 MPa
=> f, =0.5x./f'. =0.5x~/30 =2.74 MPa = 2740 kN/m’

f=Mus 1909 oon N /m? < £ ¢ = 2740 kN/m?

W 0.667
Vay 16p BTBD théa min diéu kién cudng do .
3.2. TINH TOAN CQC VAN THEP
3.2.1. Xac dinh do chon sau
Khi dao dat trong vong vy coc vdn bing gau ngoam. Vi muc nudc trong vong
vay coc va bén ngoai 12 nhu nhau nén 4p luc nudc hai bén can bing nhau.
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MNTC=+1.5 m

— 560 Khung chdng

5750

MDBTN=-4.25m

2790

cét 14n séi P

Hinh 3.1: So do tinh todn vong vdy coc vdn
Phan hé méng thi cong nim trong 16p dia chi't cdt 14n sdi ¢é chiéu day khd 16n
do d6 ta xét cdc thong so dia chat nhu sau:

pe Z, . Z, H C ¢ ’Yw
Lop dat Loai dat Sl an ;| SPT
(m) KN/m? (d9) | T/m

Lép 4 Cit 14n séi 82 | 15° | 1.8

Ap luc chi dong clia dat:

2
E, :%xka

Trong dé6:
h;: Chi€u siu cda coc trong 16p 4 so v6i mit dit ty nhién, h, =t+4.79 m

v : Trong lugng riéng ddy ndi
Yoo =Yg — 7V, =18-10=8 kN/m®
k,: Hé so ap luc chii dong:

0
Kk, = tg? (45O - %) ~ tg? (45O - %J ~0.59

2 8x t+4.79 °
vay  E, :%xka e +2 x0.59=2.36x t+4.79 °
Ap lyc dat bi dong

2
Eb:de;hzxkp
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Trong do:
h,: Chiéu siu coc van trong 16p 4 so véi ddy bé, h, =t+2 m

k,: H€ sd ap luc bi dong
0
k, = tg’ (450 + gj = tg? (450 + %} =1.70

2 8x t+2°
:vdn;hzxkp:%xu:aax t+2°

~ A A ™ . R z
Liay mOmen can bang tai diém O ta co:

Vay E,

2.36x t+4.79 2{ t+4.79 x§+5.75}—6.8x t42 2{ t42 x§+8.54}:0

Rut gon ta dugc phudng trinh bac 3 theo t ta c6:

8.88xt° +147.28xt* +145.17xt —647.13=0

=t=1.6m
Chont=2m.
Chiéu dai coc van L = 0.5+5.75+2.79+2+2=13.04 m
3.2.2. Tinh toan coc van thép
Thdi di€m tinh 12 sau khi d6 bé tdng bit ddy va hit hét nudc trong hd méng ra.
Khi dé phai tinh todn vong vy vé dn dinh vé vi trf va kiém tra d6 bén céc bod
phan k&t ciu clia vong vay. Lic nay ngoai cdc 4p luc tdc dung 1én coc van thép
& giai doan khi chua d6 bé tong bit ddy con chiu dp luc thuy tinh va dp luc thuy
dong do hit can nudc trong hd méng. Lic nay ta tinh coc vdn nhu dam gidn don
ké trén hai g6i 0 va A, tdi trong tdc dung nhu hinh vé&. Tinh cho 1 m chiéu rong.
Vi tri di€m A nim cdch ddy 16p bétong bit ddy 0.5 m.
Tinh todn cudng do coc van véi trudng hop:
+) C6 bé tdng bit day
+) Coc vdn c6 1 thanh chéng
+) bat roi
+) Trong giai doan da hit can nuéc
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MNTC=+1.5 m 5001 Khung chéng o

&
0 Fr
5750
MPTN=-4.25m Iv

g o T
cat lan soi
500 a B
L 4 B
. a a4, . 4

2000

[ 2000

Hinh 3.2 So do tinh todn coc vdn thép
B4 qua trong lugng phan di't phia bén phai coc van (khdng cé ap luc dat bi
dong) ta c6 sd @6 ap luc tdc dung 1én coc van nhu trén. Coc van dudc tinh nhu
dim don gidn (ta tinh cho 1m rong coc van)

Ta c6 nhip tinh todn cia coc van:
l,=h,+h_ + h 05
I, =575+2.79+ 2-0.5 =10.04 m
Céc tai trong tdc dung vao coc van gdm c6: TAi trong tdc dung clia nudc, tai
trong day ngang ctia dat nén, tii trong do tim bé tdng bit ddy giy ra.
+) T4i trong clia nudc tic dung vao coc van:
p,=7,% h,+h_ +05 =1x 575+2.79+0.5 =9.04 T/m
+) Tai trong cta dit nén tic dung vao coc vén:
Py =7Yg X N, +X+0.5 xp,
Trong dé6:
Yo=1 (T/m) trong lugng riéng clia nudc.
Yan: trong lugng ddy ndi clia 16p di't phia dudi ddy méng.
Yo= 1.8 (T/m’) va @6 rdng cta dit 18y £=0.46

-1 18-1 oo 7
Yoo = e T11046 7=

0
U, = tg’ (450 —%j ~ tg? (450 —%} - 0.59
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= p,=055x 2.79+2-0.5 x059=140 T/m?

Vaytaco:

+) T4éi trong do nuGc tic dung.

E, :%x p,x h +h_ +05 :%x9.04>< 575+2.79+05 =4086 T
E,=p,x h,—05-05 =9.04x 2-05-05 =9.04 T

+) T4i trong do dat nén tdc dung.

Ed:%xpdx h,+h, —05 :%xl.4>< 279+2-05 =3.003 T

+) Khodng cich x d€ tinh phén luc R,

X1=§X h,+h,+0.5 :gx 5.75+2.79+0.5 =6.03 m

x,=h +h_+05+ h,—05-05 ><%:5.75+2.79+o.5+ 2-05-05 ><%:9.54 m
2 2
Xy =hy+ h, +h, —05 xZ =575+ 279+2-05 x_ =861 m

D& tinh phan lyc tai gdi A ta 14y mo men vdi diém 0.
~ 40.86x6.03+9.04x9.54 +3.003x8.61

dYM,=0=R, = 004 =3571 T

R,=E,+E,+E,~R, =40.86+9.04+3.003-35.71=17.19 T

e Xic dinh so bd tung d6 di€m X:
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+) Ap luc tai diém c6 chiéu siu h, 12

h2 . 5.75°
X— =1X

P =y 1 =1653 T

So sdnh v6i phédn lyc Ry=17.19 (T)> P,=16.53 T
Viy tung d6 x nim ngoai khodng h,, di€ém x nim trong khodng h,,
e Xadic dinh toa d§ x ma tai d6 gid tri md men dat cuc tri:

P=v,x X+h, x x+h, x%
PZZdeXXX“cxg

Trong d6: Py: Ap luc do nuéce tic dung 1én coc van.
P;: Ap luc do dat nén tdc dung 1én coc van.
DPE€ can biing v6i phan lyc tai 0 ta c6 phudng trinh sau
P+P, =R,
Ix X+5.75 x X+5.75 +0.55xxx0.59xx =2x17.19
1.3245x% +11.5x -1.3175=0

Giai phuong trinh ta dugc gid tri cia x=0.11 (m)

P,=1x 0.11+5.75 x 0.11+5.75 x%:17.17 T

011 _ 002 ()

P, =0.55x0.11x0.59 x

A P A . '}() P A '/{7 pd A ~ ~
Viy ta c6 md men tai di€m c6 toa do x (di€m c6 md men Max s€ 1a)

Ile:O.llzRo>< X_l—hn _Plx X+hn Xé_sz(gJ

M, ., =17.19x 0.1145.75 —17.17x 0.11+5.75 x%—O.OOZxO':;Ll

=672 T.m

Chon thép c¢6 cudng d6 R=2000 (kG/cm?) ta ¢6 m6é men chdng udn yéu cau clia
coc van tinh theo 1m chiéu rong la:

5
W :M:M:SBGO cm®/1m

R 2000
+) Chon coc vén lapxen ki hi€éu 1V

+) Cac dac trung k¥ thuit cua loai coc van chon (tinh cho 1m dai coc)
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Loai Kihiéu |F(cm?) | g (kg/m) J W
(cm®)/Im | (cm?’)/1m
Lapxen Y 127.6 100 6243 461
303 238 50943 2962

3.2.3. Tinh to4n thi€t k& nep ngang

Tinh todn nep ngang: Ta chi tinh todn nep ngang cua thanh bén trong, thanh nep
ngang bén ngoii sit dung d€ dinh vi ban dau.

Nep ngang dudc coi nhu mot dam lién tuc ké trén cdc gdi 1a cdc coc diinh vi
chiu tai trong phan bo déu.

14500

4000

8000 —

4000

’ 3625 ’ 3625 \ 3625 ’ 3625 ’

Hinh 3.5: So db b6 tri nep ngang va thanh chong.
Khodng céch giita cdc thanh chong 1.=4m. 14y chiéu 16n d€ tinh todn.
Tai trong tac dung vao thanh nep 1a phan luc gb6i Ry=17.19 (T/m)
So dd tinh nhu hinh vé.

Ri=17.19 (T/m) R=17.19 (T/m)

A . S . S S S 1) —) )
Theo chiéu dai vong vay Theo chiéu ngin vong viy

+) M6 men 16n nhit dugc tinh gin ding theo cong thifc:

2
M, =AY 7504 Tm
Diéu kién bén ciia thanh nep ngang:
5
Mus g = Mina _ 2730007 575 (o
R 2000

yc u
+) Céc thong sd cta thanh nep ngang:
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Chon thép st dung d€ 1am thanh nep ngang 13 thép CT3, ti€t dién chit W18x71
| 194 |

| |

V EXN

470

13

L A

Hinh 3.13: Kich thudc thép vanh dai
Ddc trung hinh hoc sau:

— Mobmen quin tinh:  L,=48699 cm®.
— Dién tich ti€t dién: F =134 cm’.

—  Momen khiang uén: W,=2081cm’
3.2.4. Tinh to4an thanh chong

So db tinh xem nhu mdt dim don gidn. St dung phuong phap DAH xéc dinh ndi
lyc trong thanh chdng.

Ro=17.19 (T/m)

Innnnnmnnnnnnmnnnnn

o s

N = Rox%x 2x1, xl:17.19x%>< 2x4x1=68.76 (T)

Thanh chéng dugc tinh todn véi sd dd mdt thanh chiu nén. Luc tic dung vao
thanh chong chinh biing phan luc gdi tya cia vanh dai. LAy gid tri 16n nhat @€
tinh, N,,,,=68.76 (T). Ti€t dién thanh chéng ta chon gidng v4i hé thanh vanh dai.
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470

13

7

N A

L

Hinh 3.14: Kich thudc thanh chong
Ung sudt trong thanh chdng:

3
s :ﬂzwzsm.m( kG j< G =1900( kG j

R 134 cm? cm?

Vay thanh chong thda di€u kién cudng do .
3.2.5. Lua chon bia dong coc van
Phuong phap st dung dé€ ha coc vén ( coc clr Lassen) vao trong dat c4t hiéu qua
nhat hién nay van 1a phuong phdp rung. Bia rung st dung la loai NVC-80SS
ctia hang Nipped IND c6 céc thong sd sau :

Q=4.7: Trong lugng buia .

M = 4100 kGem : Momen léch tAm 16n nhat.

o = 1100 (vong/phut) = 115 rad/s

A =9.5 mm
Ta phai ki€m tra d€ ddm bdo mot s diéu kién sau dé€ c6 thé ha coc vio trong
dat
+ Diéu kién 1 : Luyc kich dong phdi dii 16n d€ ha coc vao trong dat :

Qu>axT

Trong do :
T=ux) f'xh =1.616x1.2x6.79=9.5 T:
i=1

luc cdn cla dat tdc dung vao coc khi déng dé&n chiéu siu tdi da .

Véi .
U = (600 + 208) x 2 =1616 mm chu vi coc van thép
f) = 1.2 t/m”*:luc ma sdt don vi
h; =6.79 m : chiéu siu coc ngam trong dat .
o = 1.0 : Hé s& ké d&n anh hudng dan hdi clia dat (14y d6i véi coc
van thép)
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Thay vao: Q,>axT=Q,>1.0x95=9.5 (T)
Vé6i bia da chon :

2 -3 -2 2
Q, = Mxo® _4100x107°x10 " x115" _ oo 251 5 9 5T => Thoa

g 9.81
+ Piéu kién 2 : PAm bio coc déng vao dat hiéu qua:
£ x M A
9.81xQ,

Trong dé:
£: Heé sd, 14y bing 1 d6i vé6i coc véan thép
Q.: Trong lugng coc, bia chan dong va bé bia ,trong do:

Q, =Q+0a+4,
Trong dé:
Q: Trong lugng bua, Q=4.7 T
q: Trong lugng 1 coc vin thép, Q=66.1x13.04 =862 kG =0.862 T
qo: Trong lugng bé bua, qp=0

Q,=Q+q9+q9,=47+0.862+0=5562 T
A: Bién d6 dao dong, tra bing 3.10 sdch “thi cong méng m& tru cau” Lé Pinh
Tam, A=9 mm

M 4100

g c =1x =9.2mm > A =9mm
0.81x5562

X
9.81xQ,

=> Thoa diéu kién 2.
+ Diéu kién 3 : Tong ngoai luc tic dong 1én coc phai di 16n, ddm bio ha coc va
nhd coc dugc nhanh .

Q+q+q,=pF

M < m <M

Qq
Q=166.1x13.04 =862kg : trong lugng 1 coc

qp=0: trong ludng cic phan phu tic dung 1én coc
p=1.5kG/cm? : Tri s6 dp luc d€ ha coc

F = 85.7 cm” : Dién tich ti€t dién coc

Qq=55.72 T : Luc kich dong clia may chan dong

n, = 0.15 va 1n,=0.5 : Hé s8 14y cho coc cir vdn thép
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Q+q+0, 2 pxF < 47+0.862>15x107 x85.7 <5562 > 0.128
Thay vao :
7Y m<%<nz 0152710802 45 015<0.16<05
d

55.72
Chon bia nhu trén 1a hgp 1y .
3.3. TINH TOAN VAN KHUON TRU
S¢ do t&m ghép van khuon

bAI MONG
100W4 20
© ) ) h T
750 750
o) ® e — ]
750 750
® ) ® b
| 1250 | 1250
1 7 A V. A T T L gl | A Y771
100 \
rad
1120 L] [}
1250 AL 1250
2500
THAN TRU
100 +—+—+120
) o ° [ T b T
600 600
® ® ®| — R
700 700
® ° | — N
700 700
® e @] | ol bh ]
1000 k 1000
T L A % A r T L A
120 [_] [_]
I 1000 ) 1000 |

3.3.1. Tinh van khuon cho dai méng
a) Tinh toan van thanh.
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Tinh tai trong tic dung 1&én van thanh:
Ap luc ngang clia bé tong tuci dd trong 4h
Chon may d6 bé tdng: Chon 3 may C333 c6
Cong suit mdy : 8.5 m’/h
Dung tich thung trOn: 425 lit
Trong lugng : 1.2 tdn
Dién tich bé tong can d6 Ia:
F=axb=6x125=75 m?
Chiéu cao d6 bé tdng tudi sau 4h 1a:
V 3x4x85
==
Luc xung kich thang ding do bé tong d6 vao thanh van khudn:
Ap luc dim bé tong vao thanh van khudn: P4=0.4 (T/m?)
Ap luc bé tong tuoi tdc dung vao thanh van khudn:
P,=y,xR=25x0.75=1875 T/m?

=136 m

Do R=0.75 m< H=1.36 m nén 4p lyc bé tdng tuci dugc quy d6i nhu sau
= 2xH-R _ 2x1.36-0.75 072 T/m
2xH 2x1.36

136 | 136

- Xem cdc thanh vdn ditng 12 mot dim lién tuc ké trén cdc gdi 1a cdc thanh
nep ngang, ta xét bé rong 1m vén:
- Tinh todn van thanh theo yéu cau cudng do:

(O [4

79 79

- Tai trong tac dung khi tinh cudng d6 gdm co:
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- Ap lyc bé tong tudi + 4p lvc do dAm + dp luc do d8 bé tong
qy =nX (Pyg+Pg)=13x(0.72+0.4) =1.12 ( T/ m*)
- M6 men tinh gin ding
_gxI?  1.12x0.75°
max 10 -
Vén khuon gb ta ding gd nhém IV ¢6 R,=120 kg/cm?
E=100000 kg/cm?

5
_ 0.063x10 =525 Cm3)

M =0.063 T.m

W yc

Chiéu day van khudn nhd nhat phdi thda min:

6xW
0:4/ "o :,/6X52'5 =1.8 cm
100 100

Ta chon gd van khudn c6 bé day 8 =3 cm
5*xb  3x100
6 6

Tinh to4n van thanh theo yéu ciu d§ vong ctia van khudén

T4i trong tic dung khi dd vong chi xét 4p luc bé tong tudi tiéu chuin:
P“=P=0.72 T/m’

bd vong dugc xdc dinh:

W = =150 cm®

PexI*  0.72x0.75" x10°

_ _ ~0.08 cm
127xEJ _ 127x100000x 225
3
véi 7= 22100 _ 995 (em?)
12
L 75
1= 200 = 200 (cm)

- f < [f] nén van thanh chon dat yéu ciu vé do vong.
a. Tinh toan nep ngang
- Nep ngang ta ciing coi 1a dam lién tuc ké trén gdi twa 1a nep ding:
- Tai trong tac dung:
qr=q, x1,=1.12x0.75=0.84 ( T/m)

- 1, =1.25 m: nhip cla nep ngang

v

[ —

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYV

125 % 125 J

M men tinh to4n 16n nhit x4c dinh gan diing theo cdng thic:

2 2
M, = qxI® _ 0.84x1.25 = 0.132 (T.m)

10 10

<
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5
W= M2 0182400 _ 409 4 em? )
[o] 120
- Ta chon gb tiét dién 10 x 10
2
w =119 16667 (em?)

- Kiém tra do vong
qQ¥ =pp X 1,=0.72x 0.75 = 0.54 (T/m)
D06 vong xédc dinh theo cong thic:

— Oe x 1
127x EJ
3
vei = 1910 _g33 33 (cm?)
4 9
_ 0.54%x1.25" x10 -0 12( Cm)
127x100000x833.33
125
] =15 6s50cem
[ I= 250 250 (c )

f< [f] - théa mén
b. Thanh nep diing
Tai cdc vi tri lién két giita nep ngang vé6i nep ditng ta déu bd tri thanh
gifing do vay thuc chat thanh nep ding sé& truyén toan bd lyc 1én thanh
gifing. Ta khong can tinh thanh nep diing ma chon theo ciu tao, chon theo
thanh nep ding c6 ti€t dién bxh=12x12 cm

c. Tinh toan thanh glang (bulong lién két)
- B tri cac thanh glang c6 céc diém giao nhau giira thanh nep dung va nep
ngang. Do d6 mdi thanh giang chiu &p luc dat Ién trén mot dién tich
F=1,x1,=0.75x 1.25 =0.94 (m?)
- Luyc kéo Ién nhat trong mdi thanh giang :
T=q! xF=112x0.94= 1.053 (T)=1053 (kg)
- Chon thanh giang c6 duong kinh 1a thép go ¢ 14
- Kiém tra cuong d¢ cua thanh giang

o= 1098 _1137.4 (kg/ecm?) < [R]= 1900 ( kg/ cm?)

F 3.14{1.42]
4

3.3.2. Tinh toan van khuon than tru
a. Tinh van thanh :

Tinh tdi trong tac dung Ién van thanh :

- Chon may d6 bé tdng: Chon may 2 may C333 c6

- Cong sudt may 128 (m*/h)

- Dung tich thung tron 270 lit

- Trong luong 13 0.75 tan

- Dién tich bé tdng can d6 Ia :

F=1.5%x3.14 + 6.5x3 = 26.57 ( m?)
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- Chiéu cao d6 bé tong twoi sau 4h 13 :

V 2x4x8

A —24m

F 2657

- Luc xung kich thang dumg do bé tong d6 vao thanh van khudn
Ps =0.4 (T/m?)
- Luec xung kich do dam dui c6 ban kinh tac dung R = 0.75 ( m ) tac dung lén
van khuén

P,= 75t XR=25x0.75 = 1.875 ( T/m?)
- DOR=075<H=22(m) o
- Nén ap luc dugc quy doi vé phan bo déu nhu sau

P, :%pr :%AB?S:LSS T/m?
X X L.

D ] P——

g —

> 75 - |

7 E—

> E—

. —

165 - |

Po Pad

- Nén cac thanh van dang 1a dam lién tuc ké trén gbi, 1a cac thanh nep
ngang.Ta xét 1m be rong van khuon.

—t

qt

/0 /0 60

Tinh toan van thanh theo yéu cau vé cuong dj
- Tai trong tac dung khi tinh cuong d6 gom:
QY =n X (Ppg+Pa) =13 x (1.58+0.4) =257 (T/m*)
— Momen tinh gan dung :
_ qgxI? _ 257x0.72

Minax = =0.135( T.m
max = =0 0 (T.m)
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- Van khuén ta ding gd nhém IV ¢6 : R, = 120 (kg/cm?)
E = 100000 (kg/cm?)
5
Woeuciu :% =112.3 (cm?)
- Tachon gd van khubn cé bé day 5 =4 cm

W= 526Xb =440 _ 966,67 (cm?)
Tinh toan van thanh theo yéu cdu dé vong cia van khudn : 7
- Tai trong tac dung khi tinh d6 vong chi xét ap luc bé tong tuoi tiéu chuan :
PTC =Py, =158 (T/m?)
- Do vong duogce xac dinh :
_ pxI* _ 1.58x0.7*x10°
"~ 127xEJ  127x100000x533.33

=0.05(cm)

3
voi 3= #2100 _ 53333 (em?)
I 70
= —=—=07(Cm
[ﬂ 100 100 ( )

— f < [f] nén van thanh chon dat y&u cau vé d6 vong

b.Tinh toan nep ngang : ,
Nep ngang ta cling coi la dam lién tuc ké trén goi tua la nep dang :

S ﬁb S

il il
Tai trong tac dung :
Otc = Pga X 1, =158 x1=1.58 (T/m)
Qi = Ptt X IV =257x1=257 ( T/m)
- |y =1 m: nhip caa nep ngang
- M6men tinh toan 16n nhat xac dinh gan dang theo cong thic :
_qxI? _ 257x1? _
M max 10 0 0.257 (T.m)
M _0.257x10°
[o] 120
- Tachon gb tiét dién 10 x 10
W = 10x10°

W, = =114.17 (cm®)

= 166.67 (cm®)
- Kiém tra do vong
- Do vong xac dinh theo cong thuec :

f= Orc X *

127x EJ

3
Voi 1= 1910 _ g3z 33 (cmt)
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_ 1.58x1'x10°
127x100000x833.33

=0.15 cm

[f]= — | _100_ 0.4 cm
250 250
f<[f]—>T/M
c.Thanh nep ding :

- Tai céc vi tri lién két giita nep ngang vai nep dimg ta déu bd tri thanh giang
do vay thuc chat thanh nep diing s& truyén toan bo luc Ién thanh giang.Ta
khong can tinh thanh nep dtng ma chon theo cau tao, chon theo thanh nep
dung co tiétdienbx h=12x 12 (cm)

d.Tinh toan thanh glang (bu Iong lién két)
- B& tri cac thanh glang c6 cac diém giao nhau giita thanh nep ding va nep
ngang. Do d¢6 mdi thanh giing chiu &p hyc dit 18n trén mot dién tich
F=I,x1,=07x1=0.7m?)
- Luc kéo 16n nhit trong méi thanh giang :
T= qtt XxF=257x0.638 =1.627 (T)=1627 (kg)
- Chon thanh giang c6 duong kinh la thép go ¢ 12

- Kiém tra cudng d6 cua thanh giang

o=L__ 1027 — 94393 (kg/em?) < [R.]= 1900 ( kg/ cm?)

3 3.14x(1'22J
4

e.Tinh toan ban vanh lwec -
- Tai trong tac dung 1&n vanh gom co :
g% =nX (Ppg+ Pg) =13 x (1.58+0.4) =2.57 (T/m*)
Luc xé & dau tron trén mot vanh luoc

T=q! xl,xD =257x0.7x3=54(T)
- Chon gb vanh lugc nhém IV ¢6 Ry = 120 ( kg/cm?)

Cong thuc tinh toan : %g Ry

L F=¢5xbst =240 =21.6(cm?)
R, 250
- Chon gb tiét dién vanh luoc ¢6 :

S§=4(cm);b=10(cm):F=4x10=40(cm?)

3.3.3. Tinh toan gia lao mut thura.

Noi dung tinh toén :

- Tinh toan ddi trong tmg vao trudng hop do hang cua gian lon nhat

- Tinh toan céc thanh cua gian véi truong hop cau mot dau dam ra vi tri giira
cua gian

- Tinh ton chon toi cap lao kéo dé dua dam ra vi tri

Tinh toan ddi trong :
Pé don gian cho cong tac théo lip, gian duoc cau tao tir cac thanh van nang.

Pic diém cua gian 1a :
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Chiéu dai gian: L =70 m
Chiéu dainhip1:L1=30m
Chiéu dai nhip 2 : L2 =40 m
Chiéu rong gian : B=6m
Chiéu cao gian: H=2.5m
Ta gia thiét trong luong cua cac thiét bi dat trén gian trong qué trinh lao kéo va
trong lwong ban than gian 1a phan bé déu vai gia tri la
g" = 0.8 ( T/m). Trong qué trinh lao kéo doc gian ra vi tri ta thiy xuat hién gia
tri bat loi nhat cho céc thanh gian 12 vi tri c6 do hang Ion nhat, khi tru tha 3 cua
gian chuan bi ké [én tru

) e
14
H 5 = =85 5 5 5 WWW%\W
EEEEEEEE%““%M
o DUGNG VAN CHUYEN DAM \\
CHONG NE
L L
il ik
D _ ] T
= :

] v
. J . \DUONGVAN CHUYEN DAM
CHONG NE

2

Momen chéng lat : M¢ = Qg x% + G x L; =360 + 30G

Momen gay lat :
2

Mg = Oy x% +6X e XL, +WxTXxF, x% + WX fXxF; x L+4

- Trong d6: W=0.025( T/ 1}12 )
f=10.15 ( H¢ so chan gio cua gian )

, F = Dién tich cua gian
Thay s6 : Mg = 849.157 (T.m)
bé t6 hop lam viéc 6n dinh : Mg < 0.95 Mg

Mg = 849.157 < 0.95x (360+30G)

—G =169T

Vay chon d6i trong 6 trong lwong G=30 T

Tinh toan kiém tra tiét dién cho thanh gian

- Truong hop nay thi mémen va luc cét 16n nhat xuét hién tai vi tri ngam. Tai
Vi tri nay thi thanh bién trén, bién dudi va thanh xién xuét hién noi huec 16n
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nhét. Ta c6 thé tinh gan dung 1a thanh bién trén vbién dudi chiu noi luc do
moémen con thanh Xién chiu ndi luc do luc cat.

tt 2
M = 9 ;Lz =640 (T.m)

- NOoi luc trong thanh bién trén va bién dudi la :

Ml
Nnen = Nigo = Hmax =256 (T)

Trong lugng ban than cua thanh
- Chon tiét dién thanh bién trén va bién dudi 12 tiét dién duoc ghép tir 4 thép
goc : L 130x 130 x 12, ¢ F = 199,04 cm?. Lién két thanh hop 280 x 280
g =1.1x199.04 x 10* x 7.85=0.172 (T/m)
- M6men xuat hién trong thanh do trong lugng ban than
_ O xL’_0175x375" _ o0, (T)
10 10

- Mdmen chdng ubn cua tiét dién

Momen quén tinh cua tiét dién

Jy=1J,=23991.2 cm*

Ban kinh quan tinh :ry=ry = \/g =11(cm)

D06 manh cua thanh :
| 375

Mt

- A, =x=2"-=341<100

r. 11

J 239912 3
- W, = 2x =222 =1713.7 (cm

2 2 )
- Kiémtraben:
3 5
o = £+ M, — 256x10 +O.242><10 = 16218 (kg/ sz)
F 199.08x0.8 17137

gy
o= 16218 < R = 1900 ( kg/ cm?*)
— Thanh bién thoa man yéu cau ve d¢ ben
Do 1éch tdm tinh toan trong mat phang uon :

E,= Mu x 100 = 2242,100 = 0.095 (cm )
N 256

- Bankinh 16i :
17137
= X = =8.6(cm
7T TF, 19904 (em)
- Do léch tam tuong dbi :
1= % =099 g0
P 8.6

V6i 2 =34.1;1i=0.011trabangtacd: ¢ =0.854
Tu d6 ta kiém tra 6n dinh cho thanh bién chiu nén :
NF = 1506 (kg/ cm?) < R = 1900 ( kg/ cm? ) — T/M
QX ng
Noi luc trong thanh xién :

o =
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- Luec cit tai tiét dién ngam :
Q=q"x1=08x40=32(T)
- NOoi lyc trong thanh xién chiu kéo :
Q  32x10°

cosp  0.832
386415

= N _ = 646.2 (kG/cm?) < R = 1900 ( kG/cm?)
F 2x29.76

xién

- To hop 2 : Khi lao dam ra giita nhip gian :

N xien =

= 386415 (kG)

q*x L
) . 12
- Lay trong lugng dam BTCT DUL ¢6 L=33 m, Ggim =60 T

—p=122200 _33(7) M2, =271.7 (T.m) < M2, = 640 (T.m)

1
Mriax = Mgitranhip = g PxL,+

Két luan : Ta bo tri cac thanh cho timg d6t dAm nhu sau :
Do MZ, =271.7(T.m) < M, =640 ( T.m) nén cac thanh ¢ dot gian gitra
nhip thoa man diéu kién bén va 6n dinh nén ta khéng can kiém tra

2. Tinh toan so' d6 kiém tra dam ngang mut thira
So @6 tinh dam ngang muat thira

1250 6000 ‘ 1250

Y

M

&

M: = P4L1 = 3326'0 =495 (T.m)

M2 =PL,=33x1.25=41.25(T.m)
— Tasé lay M}_ dé thiét ké tiét dien
- Dam ngang dugc tao bai 2 dam | gidng nhau :

1 5
Wy = Mue = 495x10° _ 5645 3 (o3
R 1900
Wi = > =1302.6 (cm®)

Chon 1450 c6 W, = 1490 (¢cm®) — T/M ‘
3. Tinh toan kiém tra chdng lat ngang caa té hgp mat thira khi lao dam
bién :
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L R
T [F— Xe lao dam

e

} } Dam dang lao
~" Chéng né trén tru
Tdiham (kéo) - o nam (k6o
b = di ham ( kéo

F% ) — T/

e R———w  ———x 5

Da gido mad rong
Pudng sang ngang dam /

- Momen gay lat : Mgayiat = Gaam X 1.25 + Qy, X 8.75

Trong d6 : Ggam =60 T
Qw=WxfxF=0.025x0.15x(70x2.5) =0.656

Thay s6 ta co My = 65.74 (T.m )

- Mdmen chdng lat :
Mg=Gx30=0.8x(30+40)x3.0=168

4. Tinh toan lao kéo dé dwa dam ra vi tri :
Tinh toan luc kéo deoc

- Luc kéo doc duoc xac dinh nhu sau:

Kxp"xf

Ttt —
K 2R

+Pxsina

Trong do :
a =0.02 =sina : Do dbc doc cua dam
f=0.07 ; hé s6 ma sat 1an
K =2 : hé sé ké dén sy 1am viéc khéng phang cua dudng ray
P" =60 T : trong lugng tinh toan cua dam
R =15 cm : ban kinh xe goong
Thay sd taduoc: T =1.11 T

Tinh toi cap
- So d6 kéo dam nhu hinh vé
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- Luc kéo dam vao hé puly :

Tp = —Tktt +QW
COSx
- Trong do6:
cosa =¢0s(0.02) ~ 1
TO=111T
Quw : luc can gio
—T,=1776 T
- Goi S la lyc kéo tac dung vao toi
5o
K™ K™
i=1
- Trong do6 :

K : hé s6 sir dung puly = 0.96

n : hé sé duong day 1am viéc

n° : s6 puly chuyén huéng
Thay sb ta dugc S=0.48 (T)

R><F2 K,

- Diéu kién :
- Trong do6:

R = 1900 kG/cm®

Ko =4:héso an toan

F : dién tich tiet dién cap
SF> KORXS =0.98 (cm?)

— chon tiét dién cap D14 c6 dién tich F = 1.54 cm?
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