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PHU LUC GIAO SO LIEU LUAN VAN TOT NGHIEP

CHUYEN NGANH THIET KE CAU
LOP CD13 - CH13 - POT 2 - KHOA 2013-2018

Hovatén SV  : L& Ba Trung Masd SV 1351090243 Lép : CHI3
1. SO LIEU BAT BUOC

Téi trong thiét k& : 0.5HL93 va tai trong bd hanh 300Kg/m2

Ma dé diachdt  : 18 DiaChat

L SO LIEU TU CHON: GVHD va SV chon mdt trong cac phuong én sau: (danh déu dé chon)
L1 Nhém cdu co ban :

Tén d& tai !

Thit ké ciu dim BTCT DUL, nhip gian don, tiét dign 1 cang trude.
Chidu di toan dém - 25m Cép song . VI
Bé rong phinxechay : 85m Bérong1&ébohanh  : 2x1.25m

. [1.2 Nhém céu ndng cao : ddnh ddu véo 6 dé chon mot trong cdc dé 1gi sau :

Thiét k& ciu ddm dim hop phén dogn TAp ghép trén da gido di dong, nhip g gian don.
Chiéu dai toan didm : 24m CAp sbng . Séng cip VI
Bé ring phinxe chay : 12,5m Bérong18bohanh : Khdng cd 18 di b6
Thiét k& ciu dim ban lip ghép nhip gian don.
Chiu dai toan ddm . 25m Cép sdng . Séng cp VI
Bé rong phan xechay : 7,5m Bé rong iEbohanh  : 2x0.75m
Thidt k& cAu BTCTDUL nhip lién tyc thi cdng theo phwong phép duc hang ¢4n bang.
Chidu dai nhip chinh  : 70m Cép song . Séng cdp I
B rong phém xechay : 10,5m Birong18bohanh  : 2x125m
Thidt k& cAu dAm thép lién hgp ban BTCT nhip lién tuc.
Chiéu dainhjpchinh  : 65m Cap sdng - Soéng clp I
Bé ring phﬁn xechay :© 9,5m Bérong18bohanh @ 2x0.75m
Thidt ké cau vom éng thép nhdi bé tong,
Chiéu dai nhip chinh _: 97m Cép séng . Songcépl
Bé réng_phé‘m xechay : 12m B& rong 18bdhanh . Khongcd 18 di bd
Thiét ké cau dan thép.
Chidu dainhip chinh  : 86m Cép song . SéngcépT
Bé rong phan xechay : 9,5m Bdronglébohanh  : 2x1.5m
Thikt ké chu dim BTCT DUL nhip lién tuc, diic trén da gibodidong.
Chidu dai nhip chinh  : 64m CAp sbng . Séng cdp Il
B2 rong phinxe chay @ 10m Béronglébohanh . 2x125m




Giao vién huéng din

- {Thiét k& clu day ving,
Chiéu dai nhip chinh 249m Clp song Song cép O
Bé rong phén xe chay 17m Bé rong 1 b6 hanh 2x1.5m
- [Thiét ké cAu dy vong.
Chiéu dai nhip chinh 356m Cép sbng Séng cdp | O
: Bé rong phan xe chay 15,5m Bé rong 12 bd hanh 2x1.5m
1.3 Loai cdu khdc - Theo de xuft ciia gido vién hudng dan.
B A BAL . o e e e e e s e e e e e
Chteu dal . Be rong xe chay ......... Be rong le bo hanh
H MAT CAT NGANG SONG GVHD va SV chon mét trong cac mit cit sdng sau:
U.] Mt cdit song va sd lidu thiyy van (1): MNCN : 27,0lm
MNTT : 24,25m
MCTN : 2022m o
T
“PTN 27,37 26,64 21,86 18,57 15,39 18,37 22,06 26,24 27,47
‘LLE [ 19 19 19 i9 19 9 [ 19 | 19
COC Cl C2 C3 C4 C5 C6 C7 C8 Co
11.2 Mt cét s6ng va s6 liéu thily van (2): MNCN : 34,86m
MNTT : 31,92m
e MCTN : 28,25m O
%TBTN 35,81 33,9 29,93 26,57 19,29 26,17 29,83 34,7 35,91
JLLE 30 | 30 30 30 30 30 | 30 30
2/ICOC Cl1 C2 C3 C4 C5 Co C7 C8 C9
%’II,S’ Mt cdit song v s6 liéu thity vin (3): MNCN : 34,1m
| MNTT : 28,69m
. MCTN : 23.9m o
( |
CDTIN | 34,24 33,96 23,4 23 81 32,96 34,34
"LLE [ 120 [ 120 120 120 120 120 120 | 120 |
HCQe C1 C2 C3 C4 C5 Coé C‘? C8 C9

Tp.HCM ngay 15 thang 10 nam 2018
B6 mén Ciu him




Sau 3 thang lam dd an tét nghiép, duge sy gitp d& nhiét tinh cia gido vién hudng
din 12 Thdy Nguyén Ba Hoang, quy thiy cb trong 6 bd mén va ban b, ... cung vai
viéc vin dung nhiing kién thie dd duge hoc tir trude dén nay, em da hoan thanh dd an
tdt nghiép ctia minh.

Céc kién thirc hoc duge trong 5 ndm hoc & trudng 13 nén tang cho em hodn thanh
dd an tdt nghiép nay. Pé chinh 14 hanh trang cho em vitng budc vao cufe séng va chép
canh cho em thuc hién nhitng uwdc mo cua minh.

Ky béo vé dd an t5t nghiép sdp toi s& 1a mot thir thach ma em cAn phai vuot qua.
Chinh vi thé em rit mong nhan dugc sy tng ho va gitp d& cua quy thdy ¢6, ban bé...
dé dd 4n t8t nghiép cta em dugc hoan thién. Trong qué trinh lam dé tai, mac db em di
cb ging hét sirc nhung han ché v& kién thtc ban than cling nhu vé thoi gian nén khong
tranh khoi ¢6 nhiing sai sot.

Cudi cung, em xin chén thanh cam on su chi bao 4n cén ctia Thay Nguyén B4 Hoang,
cling toan thé quy thdy cb trong bd mdn va ban be da nhiét tinh gitip d& va hudng déan
em trong thoi gian lam dd 4n tbt nghiép.
V& phdn minh em xin hira s& hét strc ¢ ging mang nhiing kién thirc da dugc hoc dé
van dung vao thuc té gop phin cdng sirc nhd bé chia minh véo cong cudc xdy dung va
dbi méi cta nganh giao thong vén tai nude nha.

Tp H6 Chi Minh, ngay 08 thang 01 néim 2019

Sinh vién

LE BA TRUNG
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CHUGCNG 1: SO LIEU THIET KE PGS.TS NGUYEN BA HOANG
CHUONG I: SOLIEU TRIELKE - TS 5 NI T 20 v
CHUONG 1:50 LIEU THIET KE

1.1.CAC DU LIEU CO BAN.
Ciu dim BTCT DUL,nhip gian don,diét dién I ciing trudc
- Tiét dién dém thiét ké : Dam ban
- Chidu dai dAm thiét ké : 25m
- Ciu thiét ké co thong thuyén : 15x2,5m
- S6 1an xe thiét ké : 2 lan xe
- Bé rong phén xe chay : 8,5m
- Bé rong mat cit ngang cdu:11,5m
Buee= B + 2x(1,25+0,25) =8,5+2x 1,5 =11,5m
- Lan can 1& b hanh 1,25m
- Tai trong thiét ké 0,5HL93
- Tai trong bd hanh 0,3 T/m2
86 lidu thaty van
- Muyc nudc cao nhit (MNCN) :+27,0lm
- Muc nuéce thong thuyén ( MNTT) : +24,25m
- Muyc nuéc thip nhat (MNTN)  :20,22m
% S6 liéu dia chét :
- L6p A: Dét mit, sét mau ndu loang xam den déo mém. Chiéu day trung binh 0.8m.
- L&p 1: Bin sét 13n cat byi, mau xam den. Trang thdi chay.
Chiéu day tir 15,5 — 20,0m.
Céc chi tiéu co Iy cia 16p dét ndy nhu sau:
+ Lyc dinh: C= 0,102 Kg/cm?
+ Géc ndi ma sat: = 0505
+ Dung trong: y= 1,67g/cm?
-Lop 1A: Sé:[ pha, x&m xanh — xam den. Trang théi d€o chay (13n nhidu vé so bc 1an
sOi san). Chiéu day khoang 2,2m
Cée chi tiéu co 1y cla 16p dét nay nhu sau:
+ Luc dinh: C= 0,129 Kg/cm?
+ Goc ndi ma sat: = 0932’
+ Dung trong: y= 1,85g/cm’
- L&p 2: Sét pha ndu vang loang x4m xanh. Trang thai déo cing - nira clng. Chidu
day tir 1,7 - 3,2m.
+ Lue dinh: C= 0,307 Kg/cm?
+ Géc ndi ma sat: p=19°20°
+ Dung trong: y= 2,04g/cm?

M
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- Lcrp 3: Sét ndu vang loang Xam xanh xam trang Trang thai nira cting. Chiéu day
tr 0.8m.
- Lop 4: Sét pha ndu vang loang xdm tring. Trang thai déo cting. Chiéu day tir 2,3 —-
3.0m
Céc chi tiéu co ly cua 16p dat nay nhy sau:

+ Lye dinh: C= 0,24 Kg/cm?

+ Goc ndi ma sat: ¢= 19%45°

+ Dung trong: y=1,96g/cm?
- Lép 5: Sét, ndu vang, xam tlang loang ndu do. Trang thai nira ciing. Chiéu day tdi

thiéu 10,0m (chua xac dinh hét chiéu day cua I6p nay).

Céc chi tiéu co ly cua 16p dét nay nhv sau:
+ Lyc dinh: C= 0,55 Kg/cm?
+ Goc ndi ma sat; ¢= 19%02°
+ Dung trong: y=1 94g/cm3
- Lop 5A: Sét pha xam triing, trang théi déo cting. Chiéu day toi thleu 1.0m (chua
xéc dinh hét chiéu day lop nay).
Céc chi tiéu co Iy cua 16p dét nay nhu sau:
+ Lyc dinh: C=0,471 Kg/cm?
+ Goe ndi ma sat: = 16°35°
+ Dung trong: y= 2,01g/cm?
¢ Dia hinh,
- Mit cit ngang s6ng tuong d6i doi xiing, hai b&n bd s6ng dia hinh kh4 biing
phing, thuin l¢i cho viéc tao mit bing phuc vy thi cOng,

- Khu vyie cu bd ¢6 mot s6 nha dan niim gan b3 séng va dudng hién hitu, qui
md nha chii y&u 12 nha tam, c¢ip 4, ¢6 mét vai nha vira x4y dyng

- Cén Ivu ¥ lya chon loai hinh k&t c&u nhip, try ciing nhu bién phdp t8 chic
thi cong gdy dnh hudng bat lgi it nh4t cho giao thong dudng thiy tai day.
- C6 thé€ b6 trf cong trudng trén bd, 2 bén ddu cu.
- Viée vén chuyén vat tw, thiét bi thi cOng dé€n cong trwdng thuye hién bing
duding thay
% Thiy vin.

- Khu vye dy dn thuge viing dong biing chau thd séng Citu Long nén khi

hiu khu vifc ndy mang ddy dd nhitng nét chung cla khi hdu viing, Nhiét d6

trung binh nim hiu hét cdc ndi vio khoang 24 = 27°C va quanh nim khong
¢6 thdng nao nhiét d§ trung binh xudng dudi 20°C.

- MOt dic di€m nira 12 sy phin hod theo mia rdt sau sic trong ch& dd muva 4m
hoan toan phlt hgp véi mila gié. Hang nim nita nim mua Am, tring véi gié
mua ha, nifta ndm kho han, tring véi gié mia déng.

- Trong mia mua, lugng mua chi€m 90% lu’dng, mufa todn ndm, lwgng mua
mila khé chi bing 10% Iugng mua toin nim, s6 ngay mua mita kho ¢6 thdng
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chi téi 2-3 ngdy. Lugng mua cdc thing miia mua thudng chénh 1&ch vdi gid
trj trung binh nhiéu ndm trong pham vi £110mm.

- Pic biét & day hau nhu khong ¢6 bio to, hang chyc ndm mdi gip 12 cdn
bao yéu. Theo s& liéu thdng ké, trong sudt thoi ki 55 nim quan sdt chi ¢6 7
con bio d6 b6 truc ti€p vao ven bién Nam bd. Pdng chi ¥ 1a néu ¢6 bao thi
cling x4y ra mudn, chit y&u 12 trong thang XI va XIL. Ngoai thang IV, thing
V d4u mila ha ciing chi ¢6 gip bdo (2 con trong 7 con).

- Bdo & ving chéu th8 c6 sifc gi6 y&u va ciing gdy ra mua nhung cudng dd
nhd. P& vdi ving Chau thS song Ciru Long thi mét trong nhitng tdc hai cla
bao 12 nan nudc ding. Nudc bién ding cao khi ¢ bdo, tran trén khip ving
dbng bling, c6 chd triing sdu tdi 2+3m. Hi¢n tugng thoi ti€t dang chd ¥ ¢ Nam
B& néi chung va viing Chéiu thd néi riéng 14 déng. Nam bd 1a viing nhiéu
dong nhét so vdi cdc viing Duyén Hai, Trung bd 14n ving Tdy Nguyén va
cling so v6i cdc ving nhiéu dong & Mién Bic.

- Nhiéu dong nhét 12 thdng V, c6 trén 20 ngay dong. Tt thing V+X ] ngay
déng mdi thdng dat t6i 15+20 ngay, thang diu ma (thdng IV) va thing cudi
mia (théng IX) c6 khodng 10+12 ngay dong.
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WMM

CHUGONG 2:CAC TIEEU CHUAN AP DUNG

Tiéu chudn thiét ké ciu 22TCN272-05

Tiéu chuén thiét ké dudng TCVN 4054-05

Tiéu chudn ASTM A416M Grade 270

Quy dinh v& tham do dia chét 22 TCN 259-2000

Céng tac dat-Thi céng va nghiém thu TCVN 4447-86

Quy trinh thi cong va nghiém thu cdu ddm BTCT dy tng luc 22 TCN 247-98
Quy trinh thi c6ng va nghiém thu coc khoan nhdi 22 TCN 257-2000 va TCXD
326-2004

A Sl e

f —_HMWMWW——“—LMW——-—“__
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CHUONG 3:THIET KE SO BQ PHUONG AN 1 CAU DAM GIAN DON
BTCT DU UNG LUC TIET DIEN CHU I CANG
TRUOGC
3.1.TONG QUAN KIiCH THUGOC CAU

Chiéu dai nhip tinh toan: L, = 24400 mm.

Bé rong mit cdu: B= 8500 mm.

L& nguoi di: 2x 1250 mm

Chidu rdng phén thanh lan can: 2x 250 mm.

— Khé cdu: K = 11500 mm.

Loai thiét dién dim chinh: I ciing trudc.

Bétong f* =50MPa

T4i trong thiét ké:0,5HLY3, PL=300 kg/m’.

Quy trinh thiét ké: 22TCN272-05

MAT CAT NGANG TREN CAU
TY LE: 1140
1/2 MAT CAT BAU DAM 1/2 MAT CAT GIJA DAM
11580 -t
i 4250 . 1250 iz.'_)p_i
B AE TOHG ASPHALT DAY 7CH
,>A :agpmua DIkH BA!.lAﬂeu CHUAH
[LOP PHONG HUOC DANG PHUN
b —BE TONG BAN MAT CAUDAY 20CM
52000k 10000 f ]
11600

Hinh 3.1 Miit ciit ngang cAu phwong dn 1
$6 ddm chinh: 6 dm. .
Khoang céch giita cdc ddm chinh: S = 2000 mm.,
Lan can, tay vin bing ong sat trang kém.
Ong thoat nude bang dng nhya PVC ¢100.

+ o+ + +

040 T

SVTH: LE BA TRUNG MSSV: 1351090243 Trang 9




CHUONG 3 THIET KE SO BO PHUONG AN 1 PGS TS NGUYEN BA HOANG

BO TRI CHUNG PHU’ONG AN 1

PHAM VI DUGNG BRUCAY

125600 PHAK VIBUANG DAY CAU
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Hinh 3.2 B6 tri chung phuong dn 1
3.2.VAT LIEU SU DUNG

Bé tong: Cuong do thiét ké caa bé tong (theo mau hinh try H=30cm, D= 15¢cm) &
tudi 28 ngay duge sir dung cho cac két cdu nhu sau:

Cét thép:
Cbt thép thuong:
Thép tron ¢6 gy cdp AIT (CII) ¢6 gi6i han chay 300 MPa, theo tiéu chudn 1651 1885

Thép tron ¢6 g cép Al (CIIT) c6 gidi han chay 400 MPa, theo tiéu chudn
1651:1885

Cap du Ung lyec:
Cép dy tng lyc dung loai tao ty chiing thip theo tiéu chudn
ASTM 416-270,

Cudng dd chiu kéo tidu chuén f, =1860 MPa

Gigi han chay f, =1670 MPa

Modul dan hdi ctia cap E,=197000 MPa
D gian dai twong d6i > 4% (méu dai 100mm).

3.3.CAU TAO DAM CHIiNH

3.3.1.Théng s6 chinh, kich thuée miit cit ngang dim chi;

Chiéu cao dm chinh: H=1200 mm
Chiéu cao biu ddm dudi: H=200 mm
Chiéu cao vut dudi: H,=200 mm
Chiéu cao vit trén; H,=100 mm
Chidu cao biu dam trén: Hs= 150 mm
Bé rong bau dam dudi; b; =580 mm
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B2 rong sudn ddm: by =200 mm
B& rong biu ddm trén: by =550 mm
- 550
L ©
e
—
(o]
‘_c_>i /
- 200

0

3l w

N

-
o
o
N
o
o
N

]
- 580 _

Hinh 3.3 Kich thwéc hinh hoe dim chinh

W
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1200

PGS.TS NGUYEN BA HOANG

800

1200

Hinh 3.4 Mit cfit ddu dAm chinh
3.3.2.Chon va bb tri cip dul
3.3.2.1Théng s chung va bé tri cap

8. Dung loai tao d§ ty ching thap D =152 mm ASTM A416M Grade 270.

9. Cudng d6 tiéu chuan: f, = 1860 MPa

10.Dign tich 1 tao cap: A = 140 mm’

11.Modun dan hdi cép: E = 197000 MPa

12.Bétdng dam cép: f = 50 MPa

A Agoapx A >
3.4.Ciu tgo lan can,lé b hanh,dim ngang,khe co giin

3.4.1C4u tao lan can:
Lan can gém 3 phén :

Thanh lan can bing thép CT3

D=100mm.

t §;=200Mpa , diy Smm , dudng kinh ngoai

Cot lan can lam bing thép nhu hinh duge gin vao twong BT bdi bu 16ng. Khoang

céch gifta cac ¢dt :2.0m

Go chén banh biang BTCT: Bétong cép 30MPa:

280 Mpa.

SVTH: LE BA TRUNG
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CHUONG 3: THIET KE SO BO PHUONG AN 1 PGS.TS NGUYEN BA HOANG
| AU

MOBLUN LAN GAN TREN TUONG CANH L=4340 100, MOBUN LAN CAN TREN 1/2 NHIP CAU £.564130

}?ml 2000 i 2000 Eﬂdl Ih? 26X2000-52000 ; 2000

/] ‘ L [ |

Hinh 3.5 B6 tri lan can trén nhip

134 2000 2000
175i 11%150=1650 i‘175 175i 11x150=1650 i175
o [ (I &l
w w W
2l 8% HiEg
%J s g_ E-

Hinh 3.6 M6 dun lan can dau va giiia
110

to N e
Ty
3| 3
P
O 150 350
af O o ‘E%‘:@' 30050
i B . o L |
1405 2ol e
150 150, 1140 | C
T2 140x5x150 T4 100x5x740 T3 100x5x150

Hinh 3.7 Ciu tao thanh va cbt lan can

W
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CHUONG 3: THIET KE SO BO PHUGNG AN 1
3.4.2.CAu tao 1& bo hanh:

250 750
]

WT—Q

PGS. TS NGUYEN BA HOANG

O

3.4.3.Céy tao ddm ngang;
Bétong cap 30MPa: f .= 30MPa
Cét thép All, £, = 280 MPa
Kich thuée doc ciu dam ngang : 200mm

Khodng céch giita cac ddm xa nhit : 7,04m
Sé ddm ngang : 5 d4m.
3.4.4.C4u tao khe co gidn;

CHI TIET KHE CO GIAN TAI MO

TILE: 1/15
_ MANG CAD SU
VA KHONG CO NGOT 500
@16 [, 300 LEYP PHE) MAT CAU
P EAUMATCAY.
CF B YA o "'.;"
o =
~ e~
BETONG COT LIEU NHO @12
DO SAU 35MPA BULONG M20X220 CUONG DO CAD MA KEM

THEP CHCY

_‘/I;

TAM NEC 6 CANH D=100m

Hinh 3.8 Ciu tao khe co giin

SVTH: L BA TRUNG MSSV: 1351090243 Trang 14




CHUONG 3: THIET KE SO BO PHUONG AN 1 PGS.TS NGUYEN BA HOANG

3.5.Céu tao md,tru,méng:
3.5.1.CAu tao mé;

- Loai mé:mé chit U bing bé tdng cBt thép
- 86 tugng coc khoan nhdi: 5
- Bétdng chp 30MPa: f, =35 MPa. Cot thép AIl , f, = 280 Mpa
MAT BEN MO MAT SAU MO
TY LE: 11100 TY LE: 1100
- ) 11500 o
i 020 __1§P:1250 i fﬂi 1220 —3.4’*
T[] M
g [ T
& gl
1ie o3
L -
195 |, 1420 ] 2630 -
‘ g
g1 111 it 1 1 e 1
L, L Bl @:ﬂ]l
5C?C KHOAN NH? | TS - S 57T KHOAN NH? | TR
D= 1.2ML = 370 fllliiii { .."i : D=1.2ML=37M ['Eiii; %E m
1000, 2000 2000 40004 .
i 1020 | 4750 ] 4750 1000

E 6000 M|

0 A A A
Hinh 3.9 Ciu tao mo ciu

3.5.2.CAu tao tru
- Loai try: Tru thin dic bé

- 86 lugng coc khoan nhdi:

tong cdt thép
6

- Bétdng cAp 30MPa: £, =35 MPa. Cdt thép ATI, £, =280 Mpa

m

MSSV: 1351090243
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CHUONG 3: THIET KE SO BO PHUONG AN 1 PGS.TS NGUYEN BA HOANG

MAT CHINH TRU MAT BEN TRU
TY LE: 11100 TY LE: 1100
11500 2000
750, 5%2000=10000 750 m—
! A I
= e )
S_ F:&. = = == pe== =] a pe= e
3+ M
,___l_ \ b_-]_.
!_ 003 5_9?0 M~ 3000 _1!
@ @
140¢ 14L0 1400,
i
i I L
= 700 .I 410 rlrggo_g =
&= ﬂ:]]l é#=
sg?_c KHOAN 1eH? | I”@ E _m aézfc KHOAN NH?:I”E l [m
1000, | 2:3754=1500 | o0 1000 L 2000 | 2000 | 1000}
9500 | 8000 i

Hinh 3.10 Céu tao tra ciu

3.5.3.Cau tao méng:
- Dé cac coc khéng anh huéng lan nhau, cac coc duoe bb tri trong mit bing sao cho
khoéng cach giita cac tim coc 3d - 6d

9500
1000, 3750 3750 1000
[
o
=
[ ]
o
o
(o]
|
o
Q -
[
w
(o]
=)
o
(o]
o
S

Hinh 3.11 cu tao moéng tai try
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CHUONG 3: THIET KE SG BO PHUONG AN 1| PGS.TS NGUYEN BA HOANG

4700

oo}

; 11500
LIOUU 4750
|
)
Q)
O
A
o2
ja
!
A
:
o
(=)
O
o)
O
0N
e
o=
=
-

Hinh 3.12 cAu tao mong tai md

3.6.Khai todn du an ¢Ong trinh.

W
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CHUONG 3: THIET KE SO BO PHUONG AN 1

PGS.TS NGUYEN BA HOANG

Tfmg dw todn xiy dyng ciia phwrong 4n ciu lién tuc i
Ky Thanh tién
Stt Hang mue chinh hiéu Cach tinh (1000ddng)
1 Chi phi trye tiép T VL+NC+M+K 37695962,76
2 Chi phi vit licu VL 28360611,51
3 Chi phi nhén cong NC 5807456,13
4 Chi phi xe may M 2970811,93
5 Chi phi tryc tiép khac K | (VLANC+M)*1,5% 557083,19
6 Chi phi chung C T*5,3% 1997886,03
Thu nhép chju thué tinh
7 trude TL (T+C)*6% 2381630,93
8 Gid tri DT trude thué V4 T+C+TL 42075479,72
9 Thué GTGT diu ra VAT Z*10% 4207547,97
10 Chi phi x4y dyng nha tam F Z*2% 841509,59
11 Gid tri DT sau thué A Z+VATIF 47124537,28
12 Chi phi khac CK CB+TH+KT 3454200,65
13 Chudn bj diu tv CB K1+K2 257299,97
14 Chi phi khao s4t l4p DA K1 A*0,5% 235622,69
Lép bao cdo ngién ctru khi
15 thi K2 A*0,046% 21677,29
16 Thyc hién dau tu TH K3+..+K10 3176900,68
17 Lap thiét ké K3 A*1,1% 518369,91
18 Thém dinh du toan K4 A*0,06% 28274,72
19 | Thim dinh Thiét KEKTTC | K5 A*0,06% 28274,72
20 L4p hd so mdi thiu K6 A*0,385% 18142,95
21 Lua chon nha thiu K7 A*0,08% 3769,96
22 Gidm sat ky thut K8 A*1% 471245,37
23 Quén li cbng trinh K9 A*4% 1884981,49
24 Bao hiém cOng trinh K10 A*0,475% 223841,55
25 Két thuc xay dung KT K11+K12 20000,00
26 Lap hd so hoan cong K11 15000,00
27 Tham tra phé duyét QT K12 5000,00
28 Chi phi dy phong DP (A+CK)*10% 5057873,79
29 Tong di todn G A+CK+DP 42208037,21
Bén muoi hai ty khong trdm tdm muoi tridu khong trim ba muoi by ngan.
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CHUGNG 4: THIET KE SO BO PHUONG AN 2 PGS TS. NGUYEN BA HOANG
W

CHUONG 4:THIET KE SO BQ PHUONG AN 2:
CAU DAM THEP LIEN HQP BE TONG COT THEP

4.1.80 LIEU THIET KE;
Thiét ké mot két cAu nhip gian don, ddm thép lién hop ban BTCT vai
cac sd liéu dau vao sau :

Chiéu dai toan dém 125 m
B2 rong phén xe chay : 8,5m
Bé rong 1& bo hanh : 1,25x1m
Tai trong thiét ké : 0,5HL93
4.2.VAT LIEU
Thép lam dim cha : Thép tdm M270 cdp 250 cb cuong do chay
F,=250MPa.

Thép 13113 hé lién két ngang (ddm ngang va khung ngang), suon ting
cudng : M270 cap 250 ¢6 cudng d chay F,=250MPa.

Thép ban mit cau, 1& bo hanh :

Thép dai : Cl c6 Fy=240MPa.

Thép chiu lyc, clu tao : CII ¢6 Fy=280MPa.

Thép lam thanh lan can, cdt lan can : M270 cdp 250 ¢6 cudng do chay
Fy=250MPa.

Bé tong ban mit cAu, lan can, 1& bd hanh : C30 ¢6 £, = 30MPa
Trong lwong riéng ciia thép : v, =7,85x10° N/ mm’
Trong lugng riéng ctia bé tdng ¢o6 cbt thép : y. =2.5x10°N/ mm’
4.3.GIAI PHAP KET CAU
Chon s6 lugng dim n, khoang cach dim S, chidu dai canh hing Lc:
B rong toan cau: B,,~8500+2*(1250+250) =11500
‘ Chon s& dim chinh 1a 6, khodng céach giita cac ddm 13 S = 2000mm
chiéu dai canh héng L¢ = 750mm.
Thiét ké d6 dbc ngang céu, chu tao céc 16p mit chu :
Do dbe ngang thiét ké : 2%.
Tao dbc bang thay i chidu cao d4 ké gbi : La dung da ké g6i co chidu

cao ting din de tao dé dbc ngang clia mit dudng sau khi hoan thién. Chiéu cao
tbi thiéu coa gbi 1a 100mm,

e — e
SVTH: LE BA TRUNG MSSV: 1351090243 Trang 23




CHUONG 4: THIET KE SO BO PHUONG AN 2 PGS TS. NGUYEN BA HOANG

250i 1260 N 4250 i 4250 . 1250 F?S+

's) /)(\ BE TONG ASPHALT DAY 7CM

LOP NHYPA DINH BAM TIEU CHUAN
LOP PHONG NUOC DANG PHUN
=29 BE TONG BAN MAT CAU DAY 2000
i e e D G

l l 1 i—
‘_ﬂ) l_ $x2000=100C0 ! 750

11500

Hinh 4.1 Mit ciit ngang ciu phwong in 2
BO TRI CHUNG PHUONG AN 2

FrAM Y] BUTKG DAY CA
—

e PHELL I BUONG DAY CAY
_1# 2000 ™ 25000 0y

2600) Il‘fﬂ_ 2500 IF 2500y l#
= 24 5 s coses

STYC KA et

s s EGIGKMORINMT i
Bl ML =3 LEEFIEL
/)
i b
} (] &
m Gt L}
A ] |
e t it
iy ? i
v .'I( . 4
\
\
A h
'll -
i

Hinh 4.2 B tri chung phwong an 2
4.4.CAU TAO DAM CHINH :
Chiéu dai dim tinh toén :
Chon khoang céach tir diu dim dén tim g6i 13 : a=300mm.
Chiéu dai dAm tinh toan Lyr=25000-2a = 36000-2x300 = 24400mm

SVIH: LEBA TRUNG  MSSV: 1351000083 o Trang 24



CHUONG 4: THIET KE SO BO PHUONG AN2 PGS TS. NGUYEN BA HOANG

Chiéu cao dim dugc chon tir chiéu cao tdi thiéu trong quy trinh va theo kinh
nghiém thiét ke:

10¢ 300 :IO?

4

1

!
IS

&)

1

250
!
2050 200
[
(X
N
a4
j
E-Y
)
¥

g
~ o @ 11
3| ~ -1
[
. L St= R
™ 320
| 380 ]

Hinh 4. 3Kich thwée ddmn chi

-

d =0,033L, =0,033x24400 =805,2 mm
{H=0,04L =0,04 x24400 =976 mm

H= —1-~L +-1—L = -—1—24.400 +—1—24.400= 976 +1220 mm
25 20 25 20
Ta chon:

Chiéu cao ddm thép d=800 mm.
Chidu cao ddm lién hop H= 1200 mm
Chiéu cao phén vit : h,=50 mm
Chiéu day ban bé téng : t,=200 mm
Chidu day sudn ddm : t,=11 mm
Chiéu réng canh trén : b=300 mm
Chiéu day canh trén : t;=20 mm
Chiéu rong canh duéi : be=320 mm
Chidu day canh dudi : ;=20 mm
Chiéu rOng ban phu : b’ =380 mm
Chiéu day ban pha : t°~20 mm

W

e e LS e
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CHU ONG 4 THIET KE so BO PHUONG AN 2 PGS TS. NGUYEN BA HOANG
4.5.GIAI POAN CHUA LIEN HOP:

I_ BE 5 (B;} j
bc 320 v, :.‘_-“"' bt,’- .-.“....d, o
-F_ _,_ f X.X — L hPI I '. 3 -1 ~
— — :
Y i~ TTH,
- = s — g
ol e b | @ Jn a b
=% TTH,
i TTH, [
2 2 N
g =
1 -
R

Hinh 4.4 Tiét dién dém chu
Dién tich mit cét ngang phan dim thép:
A, =b.t +Dit, +b.t, +b' 1,
=300x20+740x11+320x20+380x20 =28.140mm”
Moment tinh ctia dim thép ddi véi truc X-X:

=3 A xyx xbcxtcx%+Dxt\vx[tc+—l§w]+bfxt!‘x(tc+D+t—2r—)+b'rxt'f><(d~m%J

:300x20x?+740x] ]x(?4}20]+320x20x(20+740+—2é9~]+380x20x(800—%]

=14.166.600 mm’

Khoang cach tir truc trung hoa dén mép dam :
_ Ky 14.166.600

Yye=c=—%X = = 503,43 mm
A 28.140

Yao =d~ Yt =800~503,43 = 296,57 mm
Xac dinh moment quan tinh:
2 s 8 (R
bc th +b X1 % YS.! _t_c + tw x(yb:lil‘ _tc)3 + tw X(YN‘g _tt' ~1{ f)‘ + bf Xt?
12 ° U 2 3 3 12

2 2
s, ' t b' Xtﬂ‘ ' ' s, t"
+by xt; X(YN'é —1, u-zij +—fl~£-‘—+b (Xt fx(YN'é —?‘]

INC =

_300%20° 20

1 43-20)"  11x(296.57—20-20Y :
+300x20x(50343—~—£~J Hx(50343-20) | 11x(296.57 ), 320x20°

3 3 12

20] 380x% 20°

+320x20><(296 57— 20-2-| + +380% 20><(296 57—2—2())

=3.016.604.388,06 mm’
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CHUONG 4: THIET KB SO BO PHUONG AN 2 PGS TS. NGUYEN BA HOANG
W
Momen khang ubn dbi véi the trén tiét dién dim thép:
. 3.016.604.388,06
Y 503,43
Momen khang ubn dbi v6i the dudi tiét dién dim thép:
. L.  3.016.604.388,06
She = Ten =
v 296,57

Momen tinh ctia tiét dién dim thép ddi véi truc trung hod:

=5.992.069,2 mm’

st _
SNC -

=10.171.741,02 mm’

(D—Y:;éﬂc)z

b
SNC = tw

+bftf [d_Y;’é —%_t‘r]+blftpf (d_Y;é_%)

_ 2
=11x (740 50‘;’43 +20) +320x 20x[800—503, 43—229— 20)+380>< 2{)><(800—503, 43-—%9]

=4.245.987,20 mm’
4.6.GIAI POAN LIEN HOP:

Bé réng c6 hiéu dam trong B; va dam ngoai B.:

Dam trong:

12xt +max(t,,b, /2) 12x 200 + max(11;300/ 2) = 2.550 (mm)
B, =min -1—;1‘-‘~ =min 24.400 =6.100(mm) =2000(mm)
S 2000(mm)
Dém bién:
6xt, +max(-t1,P£) 6x 200+max(—1-1~;@9—) =1.275 mm
24 27 4
B, =—B—i+min L =3099+min w=3.050(mm) T =1750(mm)
2 8 2 8
Shaﬂg 750(1‘[11‘11)
L L.

Pic trung hinh hec dim bién:
Vi dim trong va diim bién c6 kich thude khac nhau (Be>Bi) nén ta tinh dic
trung hinh hoc cho ca hai.

.. Giai doan lién hop ngiin han (ST): .

B4 tri cbt thép trong ban miit cdu 12 $12a200 va bé tong ban mat cdu ¢6 cudng
do f° .=30MPa

. et
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nx12?

Dién tich c¢ét thép doc ban: A, =11x x2=2.488,141mm’

Dién tich phan ban bé tong quy ddi vé thép:
A, 1750x200+50x300 + 50°

c—td = n 8

A =45.937,5 mm>

Trong d6: n 1a hé sb quy ddi bé tdng ban mit cdu vé thép, phy thudc vao cuong
d6 cda bé téng lam ban mat cau. ( £, = 30Mpa=>n=28)

Khoang cach tir trong tdm ban bé tdng (tinh ca phan vit) dén mép trén dim
thép:

B xt x| h + i +b_xh Xmll"—+2>< 1><hz><2><h J
C'r: <] 3 Vv 2 (4 v 2 2 v 3 v

B xt +h (b +h,)

1750><200><(504“E?J+300><50X§~29+2><(%><502><§x50}

1750%200+50x(300+50)
=144,104 mm

Dién tich mjt cit ngang dam:
Ag=A +A +A_ =28.140+2.261,947 +45.937,500 = 76.339,447 mm?

Momen tinh cda dién tich tiét dién lién hop ldy dbi véi truc THI:

Koy =4, X[Y:fé +h, ”*“%‘J"‘Acm x(Yye +e")

=2.261,947 x[503,43 +50 +—2-g~9] +45.937,500% (503,43 +144)

=31.224.267,816 mm’

Khoang céch tir trye TH1 dén truc TH2

o = Ka _ 31.224.267,816
A, 76.339,447

=409,019 mm

Khoang cach tlr tryc trung hoa dén cac mép dam :

Mép trén dim thép : Y = Y —¢' = 503,43-409,019 = 94,411 mm

Mép dudi dam thép : Yo = Y32 +¢' = 297,57 + 409,019 = 708, 589mm

Mép dudi ban bé tong: Y& = Y3 = 94,414 mm

Meép trén ban bé tdng: Y¢i' =Yg +1t, +t, = 94,414+ 50 +200 = 344,414 mm

Momen quén tinh ctia tiét dién lién hop : Ist
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W

Ior = Lye +C'2XA3 +_1_XZ(Ici “‘"aii xAg)+A xai
n

3
=3.016.604.388,06 +409,019" x 28.140+%x(—1-7~-~5—0—1x5%)—9—+244,4142 x1750% ZOOJ

4

. 2 .
+119,414* x300x 50 +3~><2>< -50—+(119,414+-2~><50) ><l:.(502
8 36 3 2

8

+2.261,947 x 244,414°
=10.651.100.453,602 mm’

1>< 300x50°
12

Momen khang udn ciia tiét dién dam thép :
Ig;  10.651.100.453,602

Y 94,414

g _ Lig _ 10.651.100453,602
oy 705,586

st
SST -

=112.812.663,701 mm’

=15.095.397,593 mm’

Momen khdng udn @i véi mép trén va mép dudi ban bé tong :
10.651.100.453,602

I
Ser =N =8x

= 247.402,228,996 mm’

Y 344,414
sob ol 0, J0651.100453,602 _ oo o0 200 coc s
Yoo 94,414

Momen tinh cta tiét dién lién hop ngé‘in han d6i véi tryc trung hoa:

2
(D-YRi+t, +c))
S:1 =t

t )
+bftr(Y§'é’ ——Ef-wt’,.+c']+b'f t’f(Yflg’ ——t—2i+c‘]

" (740 - 503,43 +20+409,019)’
= X
2

+320x 20x[296,57—-2—29——20+«409,019]

+380><20><[296,57 —%0—+409,019]

=12.046.728,916 mm’

Giai doan lién hop dai han (LT):
Dién tich cbt thép doc ban:

nx12?

A, =11x x2=2.488 mm’

Dién tich phin ban bé tong quy dbi vé thép:
_ A, _Bxt o x(b ) _1750x200450x (300+50)
R W 1 3x8

=15.312,500 mm®

do cna bé tong lam ban mit ciu.
Dién tich mét cit ngang dam lién hop : Ag
A=A A A =28.140,00+2.488+15.312,500=45.714,447 mm”*

c-odl

M
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Momen tinh cia dién trch tiét dién I:en hO‘p lay d01 véi true THI:

5 t 5 1
Koy = A, x(YN +h +2J+Acmmx(YN’é+c)

= 2.488><(503,43+ 50+%QJ+15.312, 500x (503,43 +144,104) =

=11.393.442,774 mm”®

Khoang céch tir tryc TH1 dén TH2:

on_ Ko 11393442774 00
A, 45.714,447

Khodang céch tir tryc trung hoa dén céc mép dim :

Mép trén dim thép: Yoy = Y3 —¢"=503,43-249,231 = 254,199 mm
Mép dudi dam thép: Y3 = Y22 +¢" = 296,57 + 249,231 = 545,798 mm
Meép dudi ban bé tong: Y53 = Y =254,199 mm

Mép trén ban bé téng: Y5 =h - Y3 =1175-590 = 545,789 mm
Momen quén tinh cta tiét dién lién hop : Iip

L =Ty 2 XA, +§E_><Z (1, +a3]. <A A xa
n

=3.016.604.388,06+249,231> x 2,488+

1 >([1750x2003

3x8

+404,1992><1750><200]

4
+229,I9902X320X50)+2X3—1§(£9—— +404, 1992><%><50 J
X

3x8 12
+2.488x404,199?
=7.622.807.257,825 mm*

1 30050
+ X
36

Momen khéng udn débi véi mép trén va mép dudi tiét dién ddm thép:
I, _7.622.807.257,825

Sit= =29.987.186,071 mm’

Y 254,202
sipetir  T622807.257,825 3 o ase 405 mm?
Y 545,798
Momen khang uén déi véi mép trén va mép dudi ban bé tong :
g p P
St :3.n.—1%23><3>< 7:622.807.257,825 =362.845.285,657 mm®
Y 504,202
S =3.n, ILjf‘b = 3x§x 022.807.257,825 719.692.465,704 mm’
Yo 254,202

Momen tinh cta ti€t dién lién hop dai han dbi véi fruc trung hoa:
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)

(D-Yig+t,+e")

t t'
Sty =ty bty [Ygg ——Qf——t'f+c"')+b‘ft'f (Ygg -_éf-w]

. (740-503,43+20+249,231)’
- 2

+320x% 20x[296,57—229—20+ 249,231]

+380x20x [296, 57 —-%Q—+ 249,23 1)

=8.780.242,902 mm’

Tinh twong tw cho dim trong ta ¢é bing sau :
Bang 4.1: Bang tbng hop cac dic trung hinh hoc cia dam trong va dam bién

DAM GiUA (DAM TRONG)
Tiét dién dim thép Tiét dién dém lién hop

Pon

Pic trun . ,
. vl |Chua lién hop (NC)| Ngdn han (ST) Dai han (L'T)

. - A A 2
Dién tich tiét dién ! mm 28.140,000 82,580,447 47,797,780
Momen khéng,
ubn thé dudi ddm | mm® | 10.171.741,017 15.215.184,865 14.119.755,000
thép

Momen khang
ubn thé trén dam |mm’:  5.992.069,197 145.117.884,025 33.625.583,847

thép
Momen khéng
uodn tai mép dudi mm’ 1.160.943.072,197 | 807.014.012,321
ban BT
Momen khang :
uon tai mép trén mm’ 270.425.002,610 | 392.381.959,390
ban BT b

M‘;‘:ae‘;;it“daitnmh mm? | 3.016.604.388,060 | 11.017.043.198,334 | 7.955.289.745,538

DAM BIEN (DAM NGOAI)
Tiét dién dim thép Tiét dién dAm lién hop
. Pon
Dic trung . o , .
V1 |Chua lién hop (NC)| Ngén han (ST) Dai han (L'1)

Momen khéng
ubn thé dudi ddmimm® | 10.171.741,017 15.095.397,593 13.966.356,405
thép

e ——— e — e e e
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Momen khéng
uon thé trén dam | mm’ 5.992.069,197 112.812.663,701 29.987.186,071

thép
Momen khing
udn tai mép dudi | mm® 902.501.309,606 | 719.692.465,704
ban BT
Momen khang
uon tai mép trén mm’ 247.402.228,996 | 362.845.285.657
ban BT

Momen quan tinh
cua tiét dién

mm’ 3.016.604.388,060 | 10.651.100.453,602 | 7.622.807.257,825

4.7.TAI TRONG - HE SO PHAN BO NGANG:

4.7.1.T4i trong tac dung 1én ciu:

4.7.1.1Tinh Téai:
Gom ce tinh tai DCy, DC,, DC;, DW,
-Trong lugng ban than dim thép:
P = Ay %y, =34,156x7,85x10°=2,681 N/mm
-Neo : P,=0,5N/mm
-Méi ndi (chon trude): P4=0,5N/mm
-Sudn ting cudng:
+Suwon ting cudng giita:
Mot ddm c6: 8 x2 = 16 sudn ting cuong gitra
Khoang céch cdc suon gitra: d, = 3000 mm
Khéi hrong mot suon ting cuong:
g, =120x813x12x7,85x107° =919 N
+ Sudn ting cuong gdi
Mot ddm ¢6: 4 x 2 = 8 sudn ting cudng gdi
Khoang cach cac suon: 200 mm
Khéi lugng mot swon:
g, =150x863x12x7,85x10° =121,9 N
+ Sudn ting cudng tai lién két ngang;:
Mot dam ¢6: 9 x 2 = 18 suon ting cudng
Khoang cich céac hé lién két ngang: Ly, = 3,000 mm
Khbi lugng mot sudm ting cudng:
2 =120x851x12%7,85x107° =96,2 N

-Lién két khung ngang:cé 18 lién két khung ngang trén mdi ddm
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e —— OO

+ Khoéng céach gitra céc lién két ngang 3.000 mm.
+ Diing thép L 100 x 100 x 10 (cho ca thanh xién va thanh ngang)
+ Trong lugng mdi mét dai: g, =151 N
+Thanh ngang dai: 1.830 mm
+Thanh xién dai: 890 mm
+MBdi lién két ngang c6: 2 x 1 =2 thanh lién két ngang, 2 x 1 = 2 thanh lién
két xién
-Lién két ngang & dau dam:
+Dam ngang W690x192 dai 2240 mm ¢ khdi lugng:
g=A.L.=24400x1 .830x7,85x107°=3.505,182 N
+Sudn tang cudng tai gitta dim ngang dé dat kich trong qua trinh thay gbi sau
ndy: c6 4 sudn tang cuong g = 4x76,067 = 304,266 N
- M3i ddm cha trong 6 18 lign két khung ngang va 4 dim ngang:

i
1 [imdl(!:;—{)- X (15 830x 2 + 890 X 2)) X 18 + 4gdalnngang + 4gSTCtrendanmgang

2 L

tt

(mfoso}o x (1,830 2 +890x 2)]x 18+4x3.505,182+4x76,067

——x : =0,548 N/mm
2 24400

-Sudn ting cuong:
p _ 8 x16+g, x8+g,x18 91,9x16+121,9%x8+96,19x18
? 24400 24400
=>DC =P+ P, +P3 +P4 +Ps
=2,681+0,5+0,5+0,548+0,152
=4,382 N/mm
~Trong lugng ban than ban mit cAu:
+Dién tich ban miit cAu: Apme= Bie.t,= 11500x200 =2300000 mm’

2 2
Z;‘V _300x50+2220

=0,152 N/mm

+Dién tich ban vat: A, =b, xh + =17500mm’

it

 =DC=(ApnctAvit).u=(2.300.000+6x17 .500).2,5.10°=60,125 N/mm (toan
cau)
~Trong hxgng lan can — 1& bd hanh 1 phia d4 tinh & trén.

DOy T B4 NI
-Tinh tai 16p pha DW:
DW = h,, xBx gy, =70x8500%2,3x10° =13,685N/mm (tinh cho toan

cau).

e O ) S S YR
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4.7.1.2.Hoat Ti:

-Hoat téi tdc dyung lén ddm gdm c6: HL93 + Tai trong ngudi di

-Téi trong xe HL93 gdm ¢6:
+ Tai trong xe 3 truc va tai trong lan
+ Tai trong xe 2 truc va tai trong lan
-Xe 3 truc:
+ Truc trude: Py = 35000 N
+ Truc sau: P =P, = 145000 N
-Xe 2 tryc: P;=P;=110000 N
-Tai trong [an: Wy, = 9,3 N/mm
-Tai trong ngudi di: Wp,=3,107 xB b6 hanh™ =3x10 x 1000 =3 N/mm

4,7.2. X4c dinh hé s6 phan bb ngang:

Khi bé téng ban mit cau chua di cuong do thi tinh tai DC2 chia déu cho cac
dam chinh do do6 hé sb phan bé tai tr ong theo phuong ngang cta tinh tai DC2
duge xac dinh nhu sau:

1 1
=—=—=0,167
8 n 6
4.7.2.1. Phuong phap don bay:
Dam Bién:
1500 600, 1800
{ | | XE ]

297
~+-

T T T T T T T T T T T T T T

DC3
‘m T T T T T v T l;‘
T ==

[ 750 2000 2000 2000 2000 2000 750 |
1500
. |2328 !
I '}
[Ty
o =
. ~ @
o
g "
” =
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M

Hinh 4.4 .Pah dim bién theo phwong phap don bay

0,45

Hoat tai xe 3 truc va xe 2 truc : mg® =1,2x =0,27

Hoat tai lan: mg®™ = ——x ¥ Qs =-1’—2—(lx1500x0,75]=0,225
3000 30004 2

P L 1.250%(1,21340,75) _
Hoat tai nguoi di bd: mg x> Q =155 > 0,938
DW: g% = 1 ><1500><o,75=0,046

8500 2
DC3: g=1,098
DC2: g 1 2750x1,375 (e

11.500 2
DAam Trong:
Xét cho ddm 3:

1700 . 1800 . 1200 1800
| [ E [ i XE |
XE
l LANL ]

297 FHITTTHTR
1 ez
S NN RN T N N R R RN AR R R R R R R AR RRRRRRRR RN R RRRRERRR

DC3

‘PL HHHHHHHlIHHHHHHJHHHHHHHHH l:}

[ — IHHHHHHHHHHHHHHHHHH _E_'I
|.750 2000 2000 2000 2000 2000 750 |

Hinh 4.5.Dah dim 3 theo phwong phip don biy

Hoat tai xe 3 truc va xe 2 truc :
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0,55%x2

+1 1an: mg® =1,2x =0,66
+1+
+2 lan: mg® =1X9L}5~M=0,75

Hoat tai lan:

. L,2
+10an: mg*® =2 Y0 =02
2 T3000 & e T 3000
chi y : xép 1 lan thi tai trong lan xép vao giita duomg anh huwédng)
Y P g
1.0 1x4000

x[%«xlSOOx(O,25+1)Jx2=0,75

. m
+2 lan: mg®® = ——

x> Qe = X =0,667
3000 3000 2
oo L 1x4000 o
8500 2
DC2: g=—tx1X4000 104
11.500 2
Xét cho ddm 2:
1500 600 1800
! I =
297
__‘—l_- DC2
HHHHHHHIIHHHIHHHHHHHHHHHHHHHlHIHHH
DC3
o‘PL HHHHlHHHHIHHHIH??HHHHHHHHH o
r““__IHHlHLﬁN{EHHHH —
N — R ey R
!_750 2000 2000 2000 2000 2000 7'50_jI
—t b, - —t —l o
TN

Hinh 4.6 Pah dim trong sb 2 thep phwong phap don by
Hoat tai xe 3 truc va xe 2 truc ;

+1 lan: mg® =1,2x 0,55%2

=0,066

Hoat tai lan:
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w

1.2

s . m
+1 1an: mg® =300 Qe 2000

x(%xlSOOx(0,25+l))x2=0,75

Hoat tai ngudi di bd: g<0 ( Khong dat hoat tai nguoi di bo vi g<0)

1 1500%(0,25+1)+2000x1

DW: g= X =0,219
8500 2

DC3: g<0

DC2: g= 1 ><4000><1—750><'{),375 - 0,162

11.500 2

Tir két qua tinh cho dam 2 va ddm 3, chon dim s6 3 13 dam dai dién cho cic
dam trong vi ¢6 hé s& phan bb ngang 16n hon, két qua ndi luc s& 1on hon.

4.7.2.2 Phuong phap ddm don: (Chi tinh cho hoat tai)
Dam Trong:
Piéu kién 4p dung phuong phap dim don:
1.100 £ §=2000< 4.900
110 < =200 <300 => Thoa mén
6.000 £ L=25000 £ 73.000
Ny=6 = 4
Hé sb phan bd cho moment:
MOt lan chét tai:

0.4 03/ K 01
m'giliomen =0 06+[ S ) [ﬁj __%_
2300, \L) \Lt

Trong do:
K, : Tham s6 d¢ cimg doc. K, =nx (INC +A><ez)
M5 dun dan hdi BMC xédc dinh nhu sau:
E, =0,043x o ) JE
= 0,043 % 2400 /30 = 27,692 MPa
DAam chu lam bing thép ¢6 E, =200000 MPa

Ey _ 200.000
E, 2769147

K, = 7,22x(3.016.604.388,06 +28.140,00x 765,441%) = 108.565.332.658,502 mm"*

Viy n=

s

Vay mg®! = 0 0 6+(2000) x[ 2000 J y [108 .565.332.658, 502) - 0 s

4300 34000 25000 % 200°

Hai hay nhiu lan chit tai;

M
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0.6 0.2 K a.l
I‘ng:\'ﬂgmcm = Oa 075 + ""‘—S"“) X (EJ b4 g ;
2900) (L) “Txt]

2000 )“‘ﬂ{ 2000 J‘”X( 108.565.332.658,502
2.900 25.000 25.000x% 200°

Hé s6 phén bé cho lue cit:
Mét 1an chét tai:

0.1
mgmémcm - 0’ 075 +( ] = 0, 533

mgﬁl]ccut = 0536 +T7—6S(ﬁ = 0536""%2—000(1 = 0, 623

Hai hay nhiéu [an chét tai:

2 2
mglrrlictcnt :0’2+_S_" __S—] 30:2"{'@9'["20ﬂj =0,721
3600 \ 10700 3600 \ 10700

Zineea * HE 86 phén b e cét cho dAm trong truong hop xép >1 lan xe trén ciu
Dam Bién:
MGt lan chat tai: (PP don bdy)

Hoat téi xe 3 tryc va xe 2 truc : mg™™ =1,2x 0,579

= 0,347

Hoat ti lan: mg® = —%_ Qe = L2 l><1250><0,625 =0,156
3000 30001 2

(H¢ s6 phan b ngang cho Momen va lue cit cung gia trj)
Hai hay nhiéu lan chét tai:

Vi-300 < d=-750 < 600 thoa diéu ki¢n ap dung PP dim don, viy tinh hé sé
phén bo ngang cho tai trong HL93

» Hg¢ s6 phan b6 cho momen:

ME - MI
m'gm()men - e‘m'gmomen

Trong do:
e: Heé s didu chinh (e 1)
e m0,77+—98—-=0,77+is-9:0,502
2800 2800

Tacoe=0,502 <1. Vay chone =1
Vay:  mgpe., =exmgM =1x0,533=0,533

» Tinh h¢ s6 phén b cho lre cit:

Hé s6 diéu chinh ;e = 0,6+ d, =0,6+ 730
2.800 2.800

Vay: mgis, =exmgM =0,332x0,72 = 0,252

=0,332

4.7.2.3.Phuong phép nén léch tim:

Hé¢ S6 mém :

M
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W

S3
o =—"
6L xA,
Khi tinh mit cdt & gifta nhip gian don ta c6:
4 3
_SpxLy o= 12.85°1

P 384K1 px LT
$=2000 mm, 1=10.651.100.453,602mm"*
C#t dai ban rong 1.000 mm theo phuong song song dam chinh.

I: momen quan tinh ciia ddm chi (duge tinh cho dim lién hop ngin han).
I,: momen quén tinh cta tiét dién da quy ddi vé thép.
I’: momen quan tinh cua hé lién két ngang trén mot don vi chiéu dai
Tinh I,;:

1000

200
349

949

—-I — 1

Hinh 4.7 .Mt cét 1m ban mat cAu va hé lién két ngang
Mt cdt bd tef thép hé lién két ngang

100

N B —

Hinh 4.8. Mit cit thép lién két ngang L100x100x10
Thép L100x100x10 co: F=2280mm? ; 1=2.090.000mm"
Momen tinh déi véi truc X-X:

__W_ﬁ_—_;-———-—#m—_————————ww—“‘*—'m—‘__
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Koy ::éx1000><200><-2~2—0+2280><400+2280><1380

=6.458.992,000 mm’
Khoang céch tir tryc trung hoa (0-0) dén truc X-X:

acKux_ 6458992000 .00

A %x1000x200+2x2280

Xdac dinh moment quan tinh:

3
I =1><3,~(~)~00—"3ﬂ+l><1000><200><(233,303--:‘m)2
8 12 8 2

+2x2.090.000 + 2280 x (400 - 233,303)?
+2280x% (1380 —233,303)>
=3.252.681.084,195 mm"’

oLy _3.252.681.084,195
L, 3000

_12,858°1  12,8x2000° x10.651,100.453, 602,

qLi I’ 1x24.400" x1.084.227,028.
= Thda didu kién
Ty sb: 23300 435 0,5
L, 24400

Tt hai diéu kién cho thay ding phuong phép nén léch tim dé tinh hé sb phén
bd ngang cho ti trong.

=1.084.227,028 mm*

=0,0028(0,005

4.7.2.4Phwong phép nén 1éch tim.,
Ta ap dung cong thirc dé tinh tung do DA phan lwc gbi thy i:

1 1 a.a
+—xt—t

Trong dé: _
- :n-s6dim chd
- a;— khodng cdch giita 2 dim d6i xing
- al = 10000 mm; a2 = 6000mm; a3 =2000 mm;

Bing4.2. Tong hop hé sb phén bé ngang

DAM TAI TRONG DC2 | DC3 { DW | TRUCK |LANE| PL
. MOMEN | - - - 0,533 | 0,533
. PP DAM DON —
BIEN LUCCAT| - - - 0,252 | 0,252
PP DON BAY 0.164|1,098(0,046| 0 | 0,156 |0,938
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PP NEN LECH TAM 0.167|0,333|0,167| 0,467 | 0,467 |0,515
PP GOI TUA DAN HOI
. MOMEN | - - - 0,533 | 0,533 | -
PP DAM DON .
LUCCAT/| - - - 0,721 | 0,721 | -
TRONG PP PON BAY 0.174(0,000|0,235| 0,660 | 0,75 10,000
PP NENLECH TAM  |0.167]0,333|0,167 0,419 | 0,419 (0,376
PP GOI TUA PAN HOI

Hé sb phan bb ngang khi xép mot lan, & tinh toan & TTGH Mdi : Chi 14y cho
tai trong xe (vi TTGH Moi khong xét cho tai trong lan).
DéAm gitta: Momen : mg®=0,377.
Luyc cét : mgs =0,610.
Dim bién: Momen : mgs =(,347.
Luc cdt : mg®=0,347,
(Nhitng hé s6 in ddm trong bang 13 ¢ st dung khi tinh ndi luc, con cic hé sb
con lai chi mang tinh tham khao)

Tinh Tai T4c Dung Toan Ciu:

DC,=5,243 (N/mm)

DC,=103,75 (N/mm)

DC;3=10,376 (N/mm)

DW=24,75 (N/mm)

Noi lye — tb hop ndi lye theo cac ttgh

Kiém tra ddm chil tai cdc mat ciit sau:

Tai mat cat gbi (I-1): cach g6i mdt khoang L = 0 (V)

Tai mit cit méi ndi (1I-11): cach gbi mot khoang L, = 12200 mm (M, Vy)

Tai mit cét lién két ngang gln mat cit giita ddm (II-1ID): cach gbi mdt khodng

L;= 15750 mm (M) '

Tai mit cit gitta ddm (IV-IV): cach gbi mot khoang Ly = 12200d mm
(MuaMSst(’)i)’

Mat cat I-I:
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P
4300 4300
| | T

P1l le Psi -

BEBREEREREREER BEREEEEE vy Waneee
N R
I 24400 J
N.AH Vv
(=12200
N
— 0
& T
g ¥
> |
Hinh 4.9 D.a.h lye cit V tai MC I
0, =0
Dién tich duong anh hudng: { Q% =12200 mm
Q, =0
Luc cét ;

Ve =Pr.y; + Poys + Pyy;
=72500 x 1+ 72500 x 0,824 + 17500 x 0,648
=143.555,328 N
VZtrl,lc= P:~Y1 + PZ-y,1
= 55000 x 1 + 55000 x 0,951
=107.295,082 N ‘
V]an = W,a,,. Vis) = 9,3 x 12200 =113.460 N
VpL = WPL- \ZC 3 x 12200 =36.600 N
Vpe=DC, x(Q —Q5)=3,243 x (12200-0) = 55.043,447N
Vper=DC, x(€2y — Q)=103,75 x (12200-0) = 733.525,000 N
Vies=DC;4 x(Qy —Q;)=10,376 x (12200-0) = 102.881,706N
Vow=DW x(Qy, ~€;)=24,75 x (12200-0) = 178.882,500N
Momen: Maye=Mawye=Miane=Mp1 =Mpcr=Mper=Mpes=Mpy=0
Miit cit IV-1V:
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1200
——[—-——t-—-

4300 Htsoo
i

! .
p1l P2l PS‘ -

YryrryYTYyrYTYyYvYTYYTYYROY S L

v Wiane+pL

T v 3 ] Y I

' ¥ WDC.DW

l L“:24400

L,=12200

b.AH M

Q=74420000

\ Y'=5500

Hinh 4.70. D.a.h momen M tai MC IV-IV
Dién tich dudng anh hudng momen: Q,, = 74420000 mm’

Maye = Pry1 + Paya + Piys
=72500 x 6100 + 72500 x 3950 + 17500 x 3950
= 797.750.000,000N.mm
Mairge = Proyr + Pay’y
= 55000 x 6100 + 55000 x 5500
= 638.000.000,000N.mm
Mian = Wi xQ, = 9,3 x 74.420.000=692.106.000 N.mm

Mp = WpL xQ2,, = 3 x 74.420.000=223.260.000 N.mm
Mpci=DCy xQ,, = 5,243x 74.420.000= 335.765.024,406N.mm
Mpe,=DCax0, = 103,75 x 74.420.000= 4,474.502.500 N.mm
Mpci=DCaxqy,, = 10,376 x 74.420.000= 627.578.404,367N.mm
Mpw=DW Q) = 24,75x 74.420.000 = 1.091.183.250 N.mm
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1200
—-—i———-E‘—-

P
4300 . 4300

| f ]
P1l le Psl -

Ty Y YYYYYY ¥ UW!_ANE+PL

¢ ¥ ¢ Y ‘ LI A S S S A I

Y v Woc,ow

b

24400 :

12200 ,

;

()
0=3050
D.AH V

o

o

L.

>

Hinh 4.11 D.a.h lye ¢t V tai MC IV-IV

' ’ Jr, = 50
Dién tich duong anh hudng lye cét: 2y =30
Q, =3050
V3!ruc = Pl-yl + PZ-YZ + Ps-Y3
=72500x 0.5+ 72500 x 0,324 + 17500 x 0,148
=62.305,328N
Vauge = Pry; + Py’
= 55000 x 0,5 + 55000 x 0,451
=52.295,082N
an = W]gm. Vi) — 9,3 x 3050 =28.365N
VpLz WpL. Vi) T 3x 3,42 =9]150 N
Voer=DCrx(q: - ;)= 0N
Vioe=DCox(y -0 )= 0N
Voes=DCs x(Q, —Q,)~ ON
Vow=DWx(Qy -Q,)=0N
NOILU'C - TO HQP NOI LU'C THEO CAC TTGH
Noi lyc khong hé sé :
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W

Bang 4.3: Bang tdng hop ndi lyc do hoat tai tac dung 1én dim chit

(chwa nhén h¢ s6)
Miit cit I-1 I TH-ITT V-1V
760.125.000,000 | 679.410.604,508 | 797.750.000,000
Xe3d M -
fruc
4300 |v| 1433933281 45 305308 i i
Xe3 v ) ) _ 627.375.000,000
tryuc
moi v 126.219,262
(9000) - i -
M ) 638.000.000,000 | 571.582.991,803 | 638.000.000,000
Xe 2
truc v 107.295,082 52.205.082 ] _
M ] 692.106.000,000 | 633.504.375,000 | 692.106.000,000
Lan
v 113.460,000 28.365.000 ] _
M ) 279.075.000,000 | 255.445.312,500 | 279.075.000,000
Nguoi
y| 43 730:000 114 437 500 i i

Bang 0-2: Bang tdng hop ndi lyc do tinh tai tic dyng 1én toan cau

(chwra nhén hé s6)

Mt I-1 TI-11 TH-III V-1V
cit
M 0 335.765.024,406 | 307.335.309,813 | 335.765.024,406
DCI
y| 55:043.447 0 0 0
M 0 4.474.502.500,000 | 4.095.639.843,750 | 4.474.502.500,000
DC2
v| 733.525,000 ) 0 0
M 0 627.578.404,367 | 574.440.425,054 | 627.578.404,367
DC3
|y 102881706 b9 0
M 0 1.091.183.250,000 | 998.791.171,875 | 1.091.183.250,000
DW
v 178.882,500 0 0 0

M
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Té hop tii trong va cic hé s
16 hop I: Tinh tai + Xe tai 3 fruc + tai trong lan + tai trong nguoi di bd.

76 hop 2: Tinh tai + Xe ti 2 truc + téi trong lan + tai trong ngu’m di bd.

Ta thiy tai trong xe 3 tryc gy bét 1gi hon xe 2 truc nén ta ding t6 hop 1 dé tinh
toan ndi luc cho dim.

Trong do: ‘

n: H¢ s6 di€u chinh tai trong: h=1,05x1,05x0,95=1,047
IM: Heé sb xung kich.

Yame - HE 80 tai trong hoat tai xe tai 3 tryc

Taue : HE $6 tai trong hoat tai xe tai 2 truc

Vi | € 86 tai trong hoat tai lan

Yoomans € 80 tai trong hoat tai ngudi by hanh

m.g: Hé s phan b ngang

Bang 4.4: Hé¢ 6 v, IM, 1) ctia cde trang thai géi han

TTGH n_ | Ysmue | Vimuc Yoave Ve | 1HFIM | Ypo | Yo
Cb1 1,047 1,75 1,75 1,75 1,25 1,25 1,5
SD 1 1,3 1.3 1,3 1,25 1 1
M 1 0,75 0 0 1,15 0 0

4.7.3.Tbng hop ndi tuc theo cac trang thai gi¢i han:

Dé kiém toan cdu dim thép va cac bd phin, cin phai xét cac td hgp tai trong
sau:
4.7.3.1TTGH Cudng Do 1 ;

1 {125DCH,SDW+1,75PL +1,75(LL+M)}

Céc kiém toan : Kha ning Chlu udn, cét cia dam, kha néng chiu lyc cia ban ndi
dém, kha niing chiu lyc cita cac méi han lién két canh dim vao bung dim.

M, =n[ gpeYpe- LY +EpwYpw - M"Y (I +HIM)mg e ¥ Moguer MLy e Yoo Muane +€p YoMy |

vDCl,Z,S

V. =1 peYoc - + EowYow VY (1+IM)mgy.y,, . Viguek + Mg ane+Y i Yianet e Yoy Vi ]

4.7.3.2TTGH St Dung:
1.0DC+1.0DW+1.3PL +1.3(LL+IM)

Céac kiém toan Klem tra Ung sudt chay ban bién dam, kiém tra do vong dim
kiém tra trugt cia mbi ndi bulong cudng dd cao lién két ma sat.

123 W
MS _MSDC +MD +(1 + IM) m gXE YLL'MTRUCK + m'ELANE"YLL‘MLANE +gPL ',YPL.'MPL

>

VS = \/.SPC]‘ZJ V!;)“ + (1 +1 M)'m 'gXE "YI-L 'Vi'RUCK + I’n'gLANE ) YLL 'V]unc + gPL "YPL 'VPL
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4.8.KIEM TOAN CAC PIEU KIEN CAU TAO DAM THEP

4.8.1.Kiém tra ti 1& cAu tao chung

T ¢Ong thure:

} C
0,1<£<0,9
JY
Trong do:
J,e: MOmen quén tinh clia ban canh trén chiu nen quanh tryc ding trong mat
phiing ban bung
_t.b 20x300°
o2 12
Jy: Momen qun tinh ctia mdt cat phén dam thp d6i voi truc thang ding trong
mdt phéng ban bung
_t.bl . D.t}, . t..b; . t,.b;
12 12 12 12
20x300° 740x11°  20x320°  20x380°
= + + +

=4,5%10" mm*

J

=191.148.745,000 mm*

12 ) 12
Thay s6:
7
015320 4535209 = Thod man
191.148.745

4.8.2. Kiém tra véu cau boc xép:

Dé dam bao chdng mét dn dinh cta bung dudi tac dung cla trong lugng ban
than dAm khi gia céng va 13p rap thi khoéng cich ciia cac sudn ting cudng phai thoa
min diéu kién:

-2

d. S[ 260 |

D#,, |
Thay sb ta dugec:
[ 260
| 740/11
Théa man vé didu kién béc xép.

4.9.THIET KE SUON TANG CUONG

1,500mm <

2
} x740=11053 mm

4.9.1.50 bd cu tao va b tr

Chi thiét ké cho sudn ting cudng dimg, khong thiét ké suon ting cuong doc.
Thép dung lam sudn ting cudng ¢ s6 hidu M270 cép 250 cé:
S R 200000 MPa, B, =250 MPa

Suon ting cudng trung gian:

Khoang cach cac suon ting cudng: d, = 3.000 mm
S& lwgng sudn ting cudng trung gian trén mot dim thép: 2 x 8 = 16

e e,
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Kich thiéce suon:

|
O [ i— "’I” ] ___]
Nl LJ J 3
5 >
S| © ©
O 1k
JL.......O__._( 4 - —h— o
<r

Hinh 4.12 Ciu tao swon ting cwong trung gian

Chiéu rong suon ting cuong: by = 120 mm

Chiéu day sudn tdng cuong: t,= 11 mm

Chidu cao suon téng cuong: D = 647 mm

STC gifta hé so véi ban canh dudi 1 doan 53 mm
4.9.2 Sudn ting cudng tai gdi:

Tai moi goi dat 2 cap swom ting cudng gbi

Khoang cich giita cic suon (tinh tir tim) d; = 200 mm. M3i dim ¢6 8 suon téing
cudng goi

Kich thude suon:
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1
_h_ : lI!IIIFI IIIIHI' ™
S N 7] ]
ol <
I <
J@JL = F—W wl i _¥
T 120

Hinh 4.13 Ciu tao swon ting cuong gbi
Chiéu rong stron ting cudng tai gbi: b= 150 mm
Chiéu day sudn ting cudng tai gdi: t, =11 mm
Chiéu cao sudn ting cuong tai gbi: D =700 mm
Hai dAu sudn ting cudng duge hian vao hai ban canh trén va canh dudi dim
Méi ndi dém chinh:
Mbi néi sit dung bulong cudng dd cao.
S6 lugng m01 n01 la 2, dat doi ximg nhau qua tim céu,
vi trf dat mdi ndi 1a 1/3 chidu dai ddm, cach ddu dém 12 m.
4.10.CAU TAO LAN CAN, LE BO HANH, BAN MAT CAU,KHE CO GIAN
4.10.1C4u tao lan can:
Lan can gdm 3 phan :
Thanh lan can bing thép CT3 : £;=200Mpa , day Smm , duong kinh ngoai
D=100mm.
Cot lan can lam bing thép nhu hinh dugce gin vao tudng BT boi bu long.
Khoang cach gifta céc cdt :2.0m
Go chin banh bing BTCT: Bétong cp 30MPa: £, =30 MPa. Cét thép AlL, f,
= 280 Mpa.

_M—T—“_M—MMM——WM’_—.—

SVTH: LE BA TRUNG MSSV: 1351090243 Trang 49




CHUONG 4: THIET KE SO B PHUGNG AN2 PGS TS. NGUYEN BA HOANG

O
k=
[]

@ R&0

L3
| &
= 150
O O 0] % |
. — -]t ]
il = [ '
J— ]
5_p 180 )5 gl 8 : -
190 190 180 o
]

Hinh 4.14 Céu tao thanh va cdt lan can
4.10.2C4u tao 1& b6 hanh:

oN
B B8
% ﬂ U‘
1 I D
g
B
w0 | 1050 | om0
1
1500

4.10.3.Cu tao ban miit ciu:
Bétong cip 30MPa: "¢ =30 MPa
Cot thép AIL, £, = 280 Mpa
Bé day t; = 200mm
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CHI TIET KHE CO GIAN TAI MO
TILE: 4/15

} MANG CAD SU
VA KHONG CO NGOT . 500 —

16 200 LGP PHU MAT CAU

=~ : .‘&i—‘-.%.’W%
8 ' l’ + -
BETONG COT LIEU NHO/ 212,
DO SAU 35MPA BULONG M20X220 CUIONG DO CAO MA KEM
THEP CHYY

4

TAM NEQ 6 CANH D=100mm]

Hinh 4.15 Céu tao khe co giin phwong én 2

4.11.CAU TAO MO,TRU,MONG
4.11.1C4u tao mb;
- Loai mb:méb chit U bing bé tong cbt thép

- 88 twong coc khoan nhdi: 4
- Bétdng chp 30MPa: £, =35 MPa. Cét thép AlL, f, =280 Mpa

MAT BEN MO
TY LE: 11100
4320
3820 i500 920 -
=
\ L bl
1950 l 1420 I 2630 -
-

g Ml i U
5 C? C KHOAN NH? | :
D=1.2ML=37M
|00, 2000 | 2000 | 1000
!_ | S -J. ......

Hinh 4.16 CAu tao md cAu phuong 4n 2
4.11.2CAu tao tru:
- Loai try: Tru thén ddc bé tong cbt thép

MM
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- Sé luorng coc khoan nhdi: 5
- Bétdng chp 30MPa: £, =35 MPa. Cét thép All f, = 280 Mpa

11500
759, %2000=19000 Wil

f A I

o=y == r= p= == p=]]

L 3000 %m 5080

700 700 433

t

7837

| 209 410 i 109

)
ssseiif——{

1000, i 233754=7500 ! 1000
0500

00 2000
“ i

Hinh 4.17 Ciu tao try ciu phwong én 2

4.11.3.Céu tao mong:

- Bé céc coc khéng énh hucmg 1an nhau, cic coc dugce bé tri trong mit bang
sao cho khodng céach gifta cdc tim coc 3d - 6d

SVTH:LE BA TRUNG . MSSV. sl “Trang 52



CHUGONG 4: THIET KE SO BO PHUONG AN 2 PGS TS. NGUYEN BA HOANG
_‘W

9500
1000 | 3750 3750 i 1000
[
[
e
@
s
o
3]
|
o
< L
o
=
o
(=]
[}
o~
o
(=]
e
Hinh 4.18 Ciu tao méng tai try
_ 11800
L TUU0 4750 q7oU L1000

1000

20600

&

6000
E

2000

| 5
D

1000

Hinh 4.19 Ciu tao méng tai mb

MM___
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CHUONG 5: SO SANH 2 PHUONG AN

PGS. TS. NGUYEN BA HOAD}

Tﬁng du todn xiy dung ciia phirong an ciu thép lién hop .
Th:‘lnh‘tién
Stt Hang muc chinh Ky hiéu Cach tinh (1000dong)
1 Chi phi trye tiép T VLANC+M+K | 2615018825
2 Chi phi vat ligu VL 20016290,80
3 Chi phi nhén cong NC 3554985,01
4 Chi phi xe mdy M 2192456,45
] (VLANC+M)*1,
5 Chi phi tryre tiép khéc K 5% 386455,98
6 Chi phi chung C T*5,3% 1385959,98
7 | Thu nhdp chiju thué tinh trudce TL (T+C)*6% 1652168,89
8 Gia tri DT trude thué V4 T+C+TL 29188317,12
9 Thué GTGT dau ra VAT Z¥10% 2918831,71
10 Chi phi xdy dung nha tam I3 Z%2% 583766,34
11 Gia tri DT sau thué A Z+VAT+F 32690915,18
12 Chi phi khac CK CB+TH+KT 2402350,44
13 Chuin bj dau t CB K1+K2 178492,40
14 Chi phi khao sét lap DA K1 A*0,5% 163454,58
Lap béo cdo ngién ciru kha
15 thi K2 A*0,046% 15037,82
16 Thyc hién dau tu TH K3+..+K10 2203858,05
17 Lép thiét ké K3 A*],1% 359600,07
18 Thim dinh dy toan K4 A*0,06% 19614,55
19 | Thim djnh Thiét ké KTTC K5 A*0,06% 19614,55
20 Lap hd so mai thiu K6 A*0,385% 12586,00
21 Lya chon nha thiu K7 A*0,08% 261527
22 Gidm sat ky thuat K8 A*1% 326909,15
23 Quén li céng trinh K9 A*4% 1307636,61
24 Béo hiém cong trinh K10 A*0.475% 155281,85
25 Két thuc xdy dung KT K11+K12 20000,00
26 Lap hé so hoan cong K11 15000,00
27 Tham tra phé duyét QT K12 5000,00
28 Chi phi dw phong DP (A+CK)*10% 3509326,56
29 Téng dw toan G A+CK+DP 38061865,26
Ba muoi tAm ty khéng trim stu mét tri¢u tdm trim sau muoi lim ngan.
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CHUGNG 5: SO SANH 2 PHUONG AN PGS. TS. NGUYEN BA HOANG
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CHUONG 5: SO SANH LUA CHON PHUONG AN THIET KE

SO SANH HAI PHUONG AN VA LUA CHON 1
PHUONG AN LAM PHUONG AN KI THUAT

Gidi phap két cu ciu dya trén nhitng nguyén tic chi yéu sau:
- Thiét ké cdu phai phu hop voi qui hoach tong thé,
- Mit cit ngang cAu phi hop véi mit cit ngang dudng va phai dua trén két qua
didu tra luu lugng xe va tinh téan dir bao nhu cau van tai trong khu vyc.
- Béo dam khd thong thuyén va tinh khong xe chay va tinh khong dudi clu,
- Két chu ciu phi hop voi kha nang thi cong cla cac nha thiu Viét Nam.
- Thoi gian thi cdng ngfin, thi cong thufin tién.
- Han ché t8i da cic tac dOng dén méi trudng.
- Thuén tién cho céc cdng tac duy tu bio dudng.
- Kiéu dang kién triac phi hop voi canh quan khu vye xy dyng.
5.1 So sanh cac phuong an k§ thuat — kinh té:
Phuong én |
' Giam chi phi xay dung dbi véi két cdu nhip 16n, tai trong 16n . Voi khiu do

trén 7.5m, két cdu du mg luc 6 chi phi xay dung tryc t1ep thép hon két chu
Beton cbt thép truyén théng.

Giam sb gio cong nhan , thi cong truc tiép do mit bing don gian, it dam, it cbt
thép, thi cong hién trudng dic dam ..

Thudn loi cho viéc thi cong dudng ong co-dién-nude
Giam chi phi hoan thién kién tric, do gidm chiéu cao cong trinh

Han ché xuét hién vét nit do beton duge nén truéce khi kéo cing (thudng quan
sat thiy bé tong bi nirt sau khi db bé tong va trudc thoi diém kéo ciing, nguyén
nhan chi yéu do bao dudng khong ding qui trinh).

Khai todn chi phi ban déu cia phuong an 1 1a: 42.208.037,21 “ Bén muoi hai
ty khong tram tim muoi triéu khong trdm ba muoi bay ngan”

MW—MM—WM—-M_HM
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CHUONG 5: SO SANH 2 PHUONG AN PGS. TS. NGUYEN BA HOAN

%wm

Phrong 4n 2
Phuong én thi cong cu thép lién hqp‘lé phuong an thi cong hiéu qua dbi véi

¥
A

cdu ¢6 nhip (rung binh va l6n. Dam cau duge ché tao trong nha may nén kiém
soat chdc ché dugc chat lugng. Piéu kién thi cOng rdt an toan.

Thi cong két ciu nhip bing gi4 ba chén: thi cOng an toan.

Khai toan chi phi ban diu cia ciu thép lién hop la: 38.061.865,26 “Ba muoi
tam ty khong trim sdu mot triéu tam trim siu muoi lim ngan”.

5.2 So sénh cic phuong 4n vé m§y quan

Phuong 4n 1.

Bé tong du trng luc it bi nit va ¢o kha ning phyc hdi déng vét nirt khi tai trong
di qua. D9 vdng do tinh tai nho nho d6 vong dugce tao ra béi du tng luc. D6
vong do hoat tai cling nhéd do mit cit ¢6 higu khong nirt ¢6 dg cing 16m hon ha
dén ba lan mit cit da nit. Két cau bé tong dy tmg lyc thich hop hon véi két i
lap ghép do ¢6 trong lwong nhé hon.
Phuong an 2:

Tinh cong nghiép hod cao. Do sy san xudt vat li¢u hoan toan trong nha may, va
sw ché tao cau kign trong nha may chuyén nghi¢p hogic ding cic loai may moc

r

thi€t bi chuyén diing, thich hep nhét dé co gisi hod triét dé .
Chi phi x4y dyng thép .

Nhe cho nén ciu tao try md don gian hon.

Thoi gian thi cdng nhanh gon.

Tiét kiém nhan cdng may moc.

3.3. So sanh cic phwong dn vé duy tu bio dwdng
Phuong én | :

Trong qua trinh khai thac hién trong hu héng cdp DUL lam gidm khé niing chiu
lire ctia cau va thim chi ¢ thé gy nén sy co. :

Céc phuong phap kiém tra chét lrong cap DUL, khuyét t4t trong bé tong nhu
dung phuong phap siéu am ton thoi gian va chi phi bdo dudng cao.

Phyong én 2 .

Hién tugng gi do tic dong clia méi treong: gi lam an mon kim loai, 1am gian
tict dién chju lyc, pha hoai cac lién két lam giam tudi tho cua cong trinh.
Viée son ma chéng gi ¢6 tac dung trong mét thoi gian nhit dinh .

Chi phi tu duy béo duéng cao so véi cac ciu vt ligu khac.

5.4. Két lufin so sinh hai phwong 4n:

Vdy sau khi so sanh hai phuong 4n dua trén cic tiéu chi v& kinh té, k¥ thuit,
tham my, duy tu bao dudng va tap khai todn chi phi x&y dung.Nén so sanh
nhitng diém manh ,diém yéu cia 2 phtrong 4n.

Trong pham vi d6 an tot nghiép va s liéu dé bai giao ban ddu, em ciing mudn
tim hi€u chuyén sau vé loai “*ciu ddm BTCT DUL tiét di¢n I cing trude’’.

—_————
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CHUONG 5: SO SANH 2 PHUONG AN PGS. TS. NGUYEN BA HOANG
CHY NG > S AN o e e

Pugc su ddng y cua gidng vién huéng dan em chon phuong an 1 1a “chu ddm
BTCT DUL tiét dién I cing truéc” lam phuong én thiét ké k¢ thuat

WWWMWM
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CHUONG 5: SO SANH 2 PHUGNG AN PGS. TS. NGUYEN BA HOAN
%
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e — e e e et
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PHAN 2

THIET KE KY THUAT

e e ettt e e erertrr e
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CHUGNG 1: THIET KE LAN CAN-LE BO HANH PGS.TS NGUYEN BA HOANG

CHUONG 1 THIET KE LAN CAN - LE BQ HANH

1.1.LAN CAN:
1.1.1. Thagh lan can:
- Chon thanh lan can thép éng dudng kinh ngodi D = 100mm va dudng kinh
trong
d = 92mm
- Khoang céach 2 cft lan can Ia: L = 2000 mm

- Khéi luong riéng thép lan can:y_=7,85x10” N/ mm’
- Thép M270 ¢lp 250: f, =250 MPa

Tai trong tiac dung 1én thanh lan can:

. 2000

--j---Fc> e —
[~

- T e .
1=
P= BQGN q=D.095N/mm
/ /£
; w=0.37N/mm
oli_z w=0.37N/mm
X
. 1000 . 1000
2000

Hinh 1.1 So d6 tai trong tic dung 1én thanh lan can
- Theo phwong thing ding (y):
+ Tinh tai: Trong lugng tinh todn ca ban than lan can

2 2 2 2
D -d 1t:7,85x10'5x3,14x—1—9—(%:0,095 N/mm

g=Yy

+ Hoat tai:
A phanbé w037 N
- Theo phuong ngang (x):
+ Hoat tai:
Tai phan bd: w = 0,37 N/mm
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CHUONG 1: THIET KE LAN CAN-LE BO HANH PGS.TS NGUYEN BA HOAN(

- Tai trong tip trung P hop véi céc luc theo phuong x va phuong y giy ngu
hi€ém nhat, P = 890 N.

b) Noi liee cua thanh lan can:

x Theo phuong y:
- Mémen do tinh tai tai mit cit giira nhip:
gx[? _0,095x 2000
g8 8
- Mémen do hoat tai tai mit cdt giira nhip:
+ Tai phan bé:
M’ = wx I} _ 0,37 x 2000*
v 8 8
x Theo phwong x:

M: = =47.500 N.mm

=185.000 N.mm

- Mémen do hoat tai tai mit cit giiva nhip:

+ T4i phan bé:
2 2
M? = W’;L = 037 XSZOOO —185.000 N.mm

x T&i tp trung:

PxL  890x2000
Y

x T hop néi lye téc dung 1én thanh lan can:

M, =n>{\/(vnc><M§ <MY+ (v x M)’ +VLL><MPJ

Trong do:

M, =

=445.000 N.mm

+ 1 12 hé sb diéu chinh tai trong;
N=Mp XN X1,
Vi
n, = 0,95 : hé sb déo.
Mg = 0,95: h¢ s6 du thira.

N, =1,05: hé s quan trong,
=>n=095%x0,95%x1,05=0,95

+ Ype = 1,25 hé 56 tai trong cho tinh tai
+ v, =1,75:hé s tai trong cho hoat tai

Thay sb:
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CHUGNG 1: THIET KE LAN CAN-LE BO HANH PGS.TS NGUYEN BA HOANG
M

=M, =0,95 x[\/(Lzs x 47.500 + 1,75 x 185.000)" + (1,75 % 185.000)’

+1,75 x 445.000 |
=1.216.329 N.mm
¢) Kiém tra kha ndng chiu luc cia thanh lan can.
¢M, =M,
Trong do:

+¢: 12 hé s6 strc khang: ¢ =1

+ M: 12 moémen 16n nhét do tinh va hoat tai

+ M,: strc khang ctia tiét dién
M = fy XS

S 13 moémen khang udn cia tict dign:

4 4
oo™ 3l 1o[ 4 (2300 1o 22 | |=27.843,1 mm®
32 D) | 32 100

=M, =250%27.843,]1 = 6.960.765 N.mm
oM, = 1x6.960.765 = 6.960.765 N.mm = M, = 1.216.329 N.mm

Viy thanh lan can ddm bdo khi ndng chiu luc.
1.1.2. Cét lan can;
a) Tdi trong tdc dung lén cét lan can:
Trong dé: P = 890N, lyc tAp trung tac dung trén dinh try lan can, theo phuong bt
ky.

w = 0,37 N/mm, fyc phan b tic dung trén thanh tay vin theo cd 2
phuong.
DPé don gian tinh toén ta chi kiém tra kha ning chiu lyc luc x4 ngang vao ¢t
va kiém tra dd manh, bd qua lyc thing dimg va trong lugng ban thén.

Chon éng thép lién két giita thanh lan can vao tru c6 tiét dién nhu sau:
- Cé dudmg kinh ngoai: D;= 110 mm.
- Co6 duong kinh trong: d; = 102 mm.

x Tai trong tic dung 16n try lan can:
- Tinh tai:
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CHUONG 1: THIET KE LAN CAN-LE BO HANH PGS.TS NGUYEN BA HOAN

1 .
2] O
&l @80 »
|90|
al 2
D
~ 150
O Q aol 80 {a0
el 1 [
2 g P
o o
150 150 140 P

Hinh 1.2 Cu tao thanh lan can
+ Trong lugng béan than tru:
P =7, % Vi + P = 7,85 x 107 x (V, +V, +V,)+P,
Trong dé:
Vy: Thé tich tAim thép T1
V, =100 x 5 x1.740 = 870.000 mm?>
V,: Thé tich tAm thép T2
V, =140 x 5x 740 = 518.000 mm"
V;3: Thé tich thm thép T3
V; =100 x 5x150 = 75.000 mm?
Py Trong lugng 6ng lién két.

D? - g2 907 — 822

P, =2xy xnx x10022><7,85x10“5><3,14><——4—m~—><100

=16,95N
Thay sb:
=P =y, xV, + P, =7,85x107 x (870.000 + 518.000 + 75.000) + 16,95
=[3L79N

+Trong luong 2 thanh tay vin tinh trén 2000 mm chidu dai:

P, 22)("{3)(%)((})2—(12))(1

=2x7,85x107 x 3’%(802 - 70? ) x 2000 = 369,73N
- Hoat tai;
+P =890 N

+ P, = 0,37x2000 = 740 N

b) Néi lire cuia cét lan can:

- Lue nén doc truc:
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CHUONG 1: THIET KE LAN CAN-LE BQ HANH PGS.TS NGUYEN BA HOANG
P, =nx[ ¥y x(P+2P, ) +vpe x (P, + P, ) ]
= 0,95x[ 1,75 % (890 +2x 740) +1,25x (131,79 + 369,73) |
=4.535,68 N
- Luc cét:
V, =nx[ v, % (2P, +P)]=0,95x[1,75x(2x 740 +890) ]
=3.940,12N |
- Momen udn:
M, = nx[yLL X hx(Pw +P)+YLL x h, ><Pw:|
= 0,95x[[1,75 % 750 x ( 740 + 890 )+ 1,75 x 200 x 740 |
=2.278.456,25N.mm

c) Kiém tra khad néng chiu lic cua cét lan can:
150

. |
)

1

100

46

- Céc diic trung tiét dién:
+ Dién tich:
A, =2x100x8+134x8 = 2672 mm?

+ Momen quan tinh 14y doi voi truc x-x:

100 x 8° 134 + 8
+ 2 X
12
=9.678.202,66 mm*
+ M6men quén tinh 14y ddi v6i truc y-y:
| 8x100° 134x8§’
[, =2x +
y 12 2
+ Mémen khéng ubn d6i vdi truc x-x:
.8, = 2L, _2x 967820266 =129.042,7mm?
h 150

+ Mémen khang ubn dbi véi truc y-y:

g 2l _2x1.339.050,66
'~ h 100

' SVTH: LE BA TRUNG MSSV: 1351090243 Trang 69
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CHUONG 1: THIET KE LAN CAN-LE BO HANH PGS.TS NGUYEN BA HOAN

+ Ban kinh quan tinh doi véi tryc x-x:

. Lz\/9.678.202,66:60’18mm
VA, 2.672

+ Bén kinh quén tinh d6i véi truc y-y:

I E
. _Lz\/l.339.050,66 2238 mm
" VA, 2.672

- Ki€ém tra strc khang nén:

Kx1) f
K:[ X J x -
ILXT E
Trong d6 :

K: h¢ s6 chidu dai ¢6 hiéu K = 0,875 [22TCN 272-05;4.6.2.5].
I: chidu dai khong lién két | = 750 mm.
ty: ban kinh quén tinh déi véi true mét én dinh.
1, = 29,08 mm
2
Vay 2 = 0,875%x 750 y 250
22,38x3,14 200.000
Ap dung cong thire véi A <2.25 [6.9.4.1] thi:
P, =0,66"f A =0,66""" x250x2672 = 638.420,39 N

=0,109

Strc khang nén ¢6 hé so:

P.=¢.P, =0,9x638.420,39 = 574.578,35 N > P, =4.53568 N (Pat)
¢, =0,9 [ 22TCN 272 - 05;6.5.4.2 ]

- Kiém tra strc khang uén:
Strc khang udn dwoc tinh theo cong thirc: véi:
¢p =1[22TCN 272-05;6.5.4.2 ]
M, =@, xf, xS, =1x250x129.042,7
=32.260.675 N.omm > M, =2.278.456,25N.mm  (Pat)
- Kiém tra nén udn két hop:

. P 4,535,68
Tach: ~L = —222 7
P 574.578,35

r

={0,0079 < 0,2
Nén ap dung cong thic:

P M, M,
kL + bX + S I
2P, (M, M

% ry

Trong dé:
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W

M,,,M,, :Strc khang uon cd hé s6 doi véi truc X,y

M, = ¢, xf, xS, =1x250x129.042,7 = 32.260.675N.mm
M, = @, xf, xS, =1x 250 x 26.781 = 6.695.250 N.mm

M,, =2.278.456,25 N.mm
M,, =0 N.mm

M
P, (M, M) 453568 227845625 ' 07 qpy
2P| M, M, | 2x574.578,35  32.260.675

x Kiém tra ¢0 manh cta cot lan can [6.3.9]:

Kl <140
r
Trong do:
+ K = 0,875: hé s chidu dai hitu hiéu [22TCN 272-05;4.6.2.5].
+ 1 =750 mm: chidu dai khdong dugc giding (1= h).
_+ 1 : ban kinh hdi chuyén nho nhat (ta tinh cho tiét dién tai mat cat B - B vi
tiét dién nho nhat).
104

88 3

[ =]

46

100

W
~+

°Momen quan tinh lay doi véi tryc x-x:

3 3
| :2x100x8 +2X(88+8 8 x 88

12

§ 12
= 4,149,248 mm*
° Méomen quén tinh 1dy déi véi truc y-y:
8 x 100° N 88 x &

12

A, =100x8x 2 + 88 x 8 = 2304 mm®

° Ban kinh quan tinh doi voi truc x-x:

2
] x100x 8 +

=1.337.088 mm*

Iy=2x
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o _ (L _ [4149.248 - 42.43 mm
YA, 2304

® Ban kinh quén tinh déi vai truc y-y:

I
o= |- [L337088 o mm
VA, 2304

=>r= min(rx;ry ) =24,09 mm

Kl _ 0,875x 750
r 24,09

d) Bé tri bulong cho cét lan can:

- Chon buldng ¢6 dudng kinh d = 20 mm loai A307 dé lién két try lan ca:
vOi tudng bé tong.

= 27,24 <140. V3y théa man didu kién dd manh

150
30 |901 30
o, T
o [@_e
“l- [0 o
Q
N

Hinh 1.3 So d tinh sirc chin nhd ciia buléng

0 Kiém tra kha ning chiu cét:
(7 Stre khang cit clia 1 buléng: R, = O,38AbFusz
Trong do:
A, : Dién tich bulbng theo dwong kinh danh dijnh.
A, - n;t? _3,14%20°
F  : Cwong dj chiu kéo nhd nhit coa buldéng A307

=314,16 mm°

E, =420MPa [22TCN 272-05; 6.4.3.1].
N, : S6 mit phing cét cho buléng
Ny =1
Thay sé; R, =0,38AF N =0,38x314,16x420x1=50.139,9 N

b~ uh
0 St khang ép milt cfia thép tdm: R, = 2,4dtF,
Trong do6:
d = 20mm : duong kinh danh dinh clia bulong
t=8mm : bé day nhé nhét cia tAm thép chiu cit
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F, = 400Mpa : cudng d6 chiu kéo dut cia theép tAm

Thay sb: Ry, = 2,4x20x8x400 = 153.600N

Viy strc khang cét clia buldng 1:
R, =min(R,; ; Ryp) =min( 50.139,9N ; 153.600N ) =50.139,9N

Luc cét tac dong lén 1 buléng:
P, =V, /4 =3.940,12/4 = 985,03N < 50.139,9N =R, (Thda)

0 Kiém tra kha niing chiu kéo va cit két hop:
[0 Luc kéo do tac dong nhé:

3
o[t
‘ 8a 328.000 ) °

Trong do:

+H)Luc kéo true tiéptrén 1 buldng do tai trong tinh todn P
CAn bang mémen quanh hang buldng bén tréi ta co:
M, =P x55+Px2x110

M, _ -55xP, 2.278.456,25—55x4.535,68

=>P= =97222N
2x110 2x110
SR
P
+)a = 20mm
+)b =26mm
Thay s6:

3
Q =|3x26__8 x9.222 = 4.481,33N
v 1 8%20 328.000

- Strc khang cit kéo va cit dong thoi cia 1 buldng

2
T =0.76xA xF, x l—[ L, ]
OR,
A et
Fu = 420MPa
P, =985,03N : lyc cit thc dong 1én 1 buldng:
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® = 0,65 : hé s6 siic khng cta bulong chiu o
[A6.4.5.2]
R, = 50.139,9N: strc khéng cét danh dinh cia buldong
Thay sb:

985,03 )2

T =0,76x314,16x420x |1 -
' 0,65x50.139,9

=100.234N > 4481,33N =Q

=>Thoa
Két ludn: 4620 buldng A307 bd tri nhu hinh v& thoa didu kién chiu lyc.
1.2.LE BQ HANH:
1.2.1 Tai trong tac dung lan 1& bd hanh:
x Xét trén 1000 mm dai
- Hoat tai ngudi: PL = 0,003 x 1250 = 3 N/mm
- Tinh tai: DC = 1000 x 100 x 0,25 x 10" = 2,5 N/mm

il

r N
[}
u
[va
[ ]
115
© B
S
[
(=]
o~
250 1050 | 200
¥ 1
1500

Hinh 1.4 Ciu tao 1¢ bd hanh
1.2.2 Tinh noi ue:
x Gié st ban ddm lam viéc dang dam gian don.

- Mémen tai mit cit gitta nhip:
_DCxL!  2,5x1250°

+ Do tinh tai: M, z 5 =488.281 N.m
; PLx1? 2
+ Do hogt ti: M, = ;‘ _ 220 585937 Num

- Trang thai gidi han cudng do:
M, =n X(YDC XMy +y, X MPL)
Trong dé:
+ M: 1a hé s6 diéu chinh tai trong:
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w

n="p XM XN
Vi
np = 0,95 : hé 56 déo.
N = 0,95: hé sb du thira,
1, =L05: hé sb quan trong,
= n=095%x0,95%x1,05=0,95
=> Mu=0,95x%(1,25%488.281+1,75%585.937)=1.553.953,95 N.mm
- Trang thai gioi han sit dyung:
M, =M .+M, =488281+585.937=1.074.212 N.m
x Chuyén vé dang dAm siéu tinh hai ddu ngam.
- Tai goi:
+ Trang thai gi¢i han cuong do:
£=0,7xM, =0,7x1.553.953,95 =1.087.767,7 N.mm
+ Trang thai gidi han str dung:
M =0,7xM, =0,7x1.074.212=751.948,4 N.mm
- Gifta nhip:
+ Trang thai gi¢i han cuong do:

1
M? =0,5xM = 0,5x%1.553.953,95 =776.976N.mm

+ Trang thai gidi han st dung:

1
M2 =0,5x M, =0,5x1,074.212=537.106 N.mm

1.2.3. Tinh toén cbt thép:
a) Tinh toan cbt thép cho moment (tai gbi):
- Tiét dién chiju Iyc b x h = 1250 mm x 100 mm
- L.op bé tong bao v&: 35 mm.
- Gia thiét ding D.12(fy=280), A, = 113mm?’, f, = 280 Mpa.

- d =100- 35——1-52-=59mm

- Xac dinh chiéu cao vliing nén a:
Mg
a=d_ - d 2x =0,64mm
. ¢ % 0 85 X f X b e e e e e e s
- Ban 1 b hanh ¢6 28 MPa < ', = 30 Mpa < 56 Mpa

=B = 085—9—95—(1? —28) = 085~—9§(§ (30-28)=0,836
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- Khoéng cach tir thé chiu nén ngoai cing dén truc trung hoa:

a 0,6
c=— = —=(),77mm
p, 0836

- Kiém tra ham lwgng cbt thép 16n nhét, twong duong véi diéu kién sau:

0,77 _
59

di 0,0131<0,42=> théa didu kién ham luong cbt thép 1&

nhét.
- X4c dinh dién tich cdt thép:

_ 0.85xf xaxb 0,85x30x1250
s f - 280

Y

A x 0,64=73,5mm?’

- Kiém tra ham lugng bt thép tdi thidu:
Asmiu = 0’03 x b x h X i_L" = 0s03 X 1000 x 100 x % = 32],43 mm2

¥
As=73,5mm’ < Agpin = 321,43 mm’.
- Chon DI12a150 = 1000 mm ¢é 7 thanh thép, dién tich cdt thép:
A, =113x7=791,7 mm® >321,43 mm” (thda mén)
Viéy theo phuong ngang ciu ta bé tri D12a150 chiu momen 4m.
b) Tinh toan ¢t thép cho moment dwong(gitta nhip)
- Tiét dién chiju lyc b x h = 1250 mm x 100 mm
- Lép bé tong bao vé: 35 mm.
- Gid thiét ding D.12(fy=280), A, = 113mm?, £, = 280 Mpa.

- d = 100—35—-1—22—=59mm

- Xac dinh chiéu cao viing nén a:

|

e 2xM?
T ¢x0,85%xf xb
- Ban ¢ b hanh ¢6 28 MPa < f, =30 Mpa < 56 Mpa

0—11956;-28)=o,85—9’-7‘5x(3o_28):o,836

- Khoéng cdch tir thd chiju nén ngoai ciing dén truc trung hoa:

a=d - =0,46 mm

=B, =0,85~

c=2 = 0,55 mm
3

- Ki€ém tra ham lugng c6t thép 16n nhit, tuong duwong vaéi diéu kién sau:
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M

—d(—:-zo—‘:; =0,009<0,42=> thda didu kién ham lugng ¢t thép 16n

§

nhét,
- Xac dinh dién tich ct thép:
_ 0,85xf xaxb 0,85x30x1250
S f 280

y

% 0,46=52,46 mm?

- Kiém tra ham lugng cbt thép t6i thidu:
=0,03xbxhx -f-fw‘“— = (0,03 % 1000 x lOOxgé% = 321,43 mm?

Y
A, = 52,46 mm? < Agnin = 321,43 mm®.
- Chon D12a150 = 1000 mm c6 7 thanh thép, dién tich cbt thép:

A =113x7=791,7 mm? >321,43 mm”* (thda mén)

A

sl

Véy theo phuong ngang cau ta bd tri 12a150 chiu momen duong.
Ta b tri thép chiju lyc cho 1& bd hanh theo phuwong ngang cAu nhu hinh vé:

1.2.4.. Kiém toan & trang théi gidi han st dung (ki€ém tra nat):
a) Kiém toan tai goi:

- Tiét dién kidm toén:
Tiét dién chir nhat c6 b x h = 1250 mm x 100 mm
oo Khoang céch tir thd chiu kéo ngoai cing dén trong tam ct thép chiu kéo
gan nhat:
12

d, 235+—2~-=41 mm <50 mm

- Dién tich cia ving bé téng boc quanh 1 nhém theép:
A, =2xd xb=2x41x1250=102.500 mm’

- Dién tich trung binh ctia bé tong boc quanh 1 thanh thép:

A~ A _102.500
n

=14.642,9 mm?®

- Mdmen do ngoai lyc tac dung vao tiét dién:

ME = 751.948 N.mm

- Khéi lwong riéng ciia bétdng: v, = 2500 Kg/ m’

- Médun dan hdi clia bétong:
o0k e

= 0,043 % 2500" x /30 =29.440,09 MPa
- Mbdun dan hdi cia thép: E, = 200.000 MPa

om————r——————————— e ———————————————eere e ——————
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. : E 200.000
- H¢ s tinh doi tir thé bétong: n=—=-""—"—2-6,79
¢ 80 tinh doi tir thép sang bé téng: n B, 29.440,09

- Chi€u cao vimg nén cia bétong khi tiét dién nrt:

A 2xd xb
X=nx—Lix| 14—t 1
b n><As

= 6,79x 22 | f14 2X39x1250 ) o0
1250 6,79% 792

-Mdinen quan tinh ca tiét dién bé tong khi bj nit:

bxx®

cr

+nxA x(d - x)

3
IOXIBES | 70792 (59- 18,63 = 114593214 mm*

-Ung suét trong cit thép do ngoai Iyc gy ra;
d —x)xn _
. (d,-x) vt 2 (39-18.63)x6,79
* w ’ 11.459.321
- Khi hau khéc nghiét: z = 23000 N/ mm
- Ung suét cho phép trong cbt thép:

_ z _23.000
Yd, xA  Y41x8857

- :So §énh: fe = 322,38 Mpa > 0,6 x f, = 0,6 x 280 = 168 Mpa chon f, = 16¢
Mpa dé¢ kiém tra:

f, =18 Mpa< f, =168 Mpa.

x751.948=18 Mpa

= 322,38 MPa

Bt

Vay thod min diéu kién vé& nirt.
b) Kiém toan tai gifta nhip:
Tiét dién kiém toén:
Tiét dién chit nhatc6 b x h=1250 mm x 100 mm
. - Khoang céch tir th¢ chju kéo ngoai cing dén trong tdm ¢t thép chiu kéa
gan nhat:

dc:35+~1~§-m41 mm <50 mm

- Di¢n tich ctia viing bé téng boc quanh 1 nhém thép:
A, =2xd xb=2x41x1250=102.500 mm®

- Di¢n tich trung binh cia bé tong boc quanh 1 thanh thép:

A .
A:_CZIOZSOO
n

=14.642,9 mm?
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M

- Mémen do ngoai luc tdc dyng vao tiet dign:

1
M? = 537.106N.mm

- Khéi luong riéng cia bétdng: v, = 2500 Kg/ m®
- Mddun dan hdi ciia bétdng;
E, =0,043x 7" x/f',
— 0,043 x 2500 x v/30 = 29.440,09 MPa
- Mbdun dan hdi cia thép: E, = 200.000 MPa

, , E 200,000
- Heé s6 tinh 461 tir thé bé thng: n = — = —————— =
é s0 tinh doi ép sang bé tong = 29.440.00

c

]
- Chiéu cao ving nén cta bétong khi tict dién nut:

A 2xd_xb
X=nx—ix| f]4—— ]
b nxA,

e ) e

250 6,79%x 792
-Mbdmen quan tinh clia tiét dién bé tong khi bj nit:

bxx®

cr

+nxA_x(d, —x)*

3
- 1250x18,63 6 79x792x(59-18,63)" =11.459.321,4 mm*

-Ung suit trong cbt thép do ngoai luc gdy ra:

(d,=x)xn . (59-18,63)x6,79

= x M8
i I ) 11.459.321
- Khi hau khic nghiét: z = 23000 N/ mm
- Ung suét cho phép trong cbt thép:
. Z 23.000
tsa ==
" 3d xA Y41x8857
- S0 séph: f., = 322,38 Mpa > 0,6 x f, = 0,6 x 280 = 168 Mpa chon f;= 168
Mpa d¢ kiém tra:

f, =12,85 N.mm< f,= 168 Mpa

x 537.106=12,85 Mpa

= 322,38 MPa

Vay thoa man didu kién vé nit.
1.3.BO ViA:
- Gia thiét ta bb tri ¢t thép cho bé via nhu: hinh 2.9 va hinh 2.10.
L - Ta tién hanh kiém tra kha niing chiju lyc cta bo via dang tudng nhw sau:
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+ So db tinh to4n cta lan can dang tuong 12 so dd déo.
+ Chon cép lan can la céip 3 diing cho clu ¢6 xe tai.
Bing 1.1 Luyre tAc dung vao lan can

Phuong lue tac dyng | Lue téc dung (KN) Chﬁ:ﬂgﬁ;lﬁ tac

Phuong nim ngang F, =240 L,=1070

Phuong thing dimg Fy = 80 Ly = 5500
Phurong doc céu F. = 80 L. =1070

+ Bi€u thire ki€m todn cudng d6 cia lan can ¢6 dang

R\VEF;
M 12
R =—2 8M, +8M_H +—ee
w 2LC_L W H

Khi xe va vao giita tuong;

. =£L+\/(LLJ2+8H(M,]+MWH)
M

© 2 2

C

Khi xe va vao dau tudng:

L =£.+\/[_{-;LT+H(M.,+MWH)

c2 2 M,
Trong dé:
R, : stic khéng cia bé via.
M,, : strc khang mémen trén mot don vi chidu dai dbi véi truc thing dirng.
M, 1 site khédng mémen trén mot don vi chidu dai déi voi true ndm ngang.
M, : slic khang ctia dim dinh,
H : chiéu cao tudng,
L, : chiéu dai dudng chay.
L: chiéu dai phéan bd cta lyc theo phuong doc cau.
F: lyc x6 ngang quy dinh & bang 2.1.
1.3.1.X4c dinh Mc : (Tinh trén 1 mm dai)
- Tinh toén véi bai toan cdt don, tinh cbt thép chol bén rdi bén con lai b tri
tuong ty., )
- Ta tinh M, trén Imm. Nén xét tiét dién bxh = 1x200,
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- Gié thiét ding d14 c6 A, = 199 mm’, f, = 280 Mpa. B6 tri d14al50 mm,
1000 mm dai ¢6 7 thanh.
- Dién tich ¢t thép A, trén lmm:
_ 7x199
* 1000
- Kidm tra lugng cbt thép i thiéu:

A :0,0bexhx%‘-’-=0,03><1x200><§é%=0,643 mm? / mm

=0,995 mm’/ mm

$1min
y

A, =0,995 mm>/mm > Ay, = 0,643 mm?/mm
Vay thod man didu kién ham lugng cdt thép nho nhét.
- L&p bé tong bao vé: 40 mm.
-d = 200—40—-1-51= 153 mm
- Xéc dinh chiéu cao ving nén a:

Axf0,995%280
0 85xf xb ©0,85%30x1

- B6 via c6 28 MPa < ', = 30 Mpa < 56 Mpa

=10,93 mm

=B, =0, 85—9—9—5— (f —-28)=0, 85-~~9—79é (30-28)=0,836
- Khoang cach tr thor chiu nén ngoai cung dén tryc trung hoa:
=8 109 13 07 mm
B, 0,836

- Kiém tra ham lugng cbt thép 16n nhit, twong dwong voi didu kién sau:
c 13,07

d_ 142,05

=0,09 0,42

=M, =A xf x(d, ———) 0995x280x(142 05_%?_3_)

=38.053,21 Nmm/ mm
- Strc khang ubn cbt thép ding trén 1 mm:
M, =¢M, =1x38.053,21= 38.053,21 N.mm/mm

1.3.2.X4c dinh M »H

-~ M_H: La sttc khang momen trén todn chieu cao tudong doi voi trye ding:

- Tiét dién tinh toan b x h =300 mm x 200 mm va bé tri ¢t thép nhur sau:

_ Tinh todn véi bai toan cbt don, tinh cbt thép chol bén rdi bén con lai bd tri
tuong tr.
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- Gia thlet ding No.13 G40(280) ¢6 dy, = 12,7 mm, Ay, = 129 mm?,
- Dién tich ¢t thép A,
A, =2x129=258 mm’

- Kiém tra lwgng ¢t thép t6i thidu:

A

smin

= 0,03 x 300 x 200 x 30 = 192,86 mm?
v 280

Ay =258 mm® > Ay, = 192,86 mm?
Viy thod mén diéu kién ham Ivgng cbt thép nhé nhit.
- Lop bé tong bao vé: a,, =50 + 15,9 = 65,9 mm.
- d =200-65, 9»«%-7—:127 75 mm

- Xac dinh chiéu cao viing nén:

Axf
. _ 258x280 ~9.44 mm

0, 85><f x b 0 85x30x300

- Khodng cach tir thé chiu nén dén truc trung hoa:

c:iziili—nmmm
B, 0,836

- Kiém tra ham lugng ¢t thép lon nhit, twong dwong véi didu kién sau:
C 11,29

d 127,75

3

=0,09<0,42

=M, = A xf x(d, —%)=258><280x(127 75-2.5.’.5]

=8.887.573,9 Nmm
- Strc khang uén ¢t thép ngang trén toan b chidu cao b6 via:
- M H=¢M_=1x8.887.573,9=8.887.573,9 N.mm

1.3.3.Chiéu dai dudmg chay (L)
Chiéu cao bo via: H=300 mm, vi khéng bd tri ddm dinh nén M, =0

+ Vi trudng hop xe va vao gitta tuong:
- Chidu dai dudng chay:

. :“1,_1+\/[hJ2+8H(Mh+MWH)

c2 2 M

c

2
8x300(0 +8.887.573,0
. _1070+J[1070J . ( ) 14552 mm

¢ 9 2 38.052,58

- Strc khéng cla tuong:

SVTH: LE BA TRUNG  MSSV: 1351000243 Trang 82
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2 ML’
R =— 2 x| 8M, +8M H+—
W ZXLC—L[ w H
‘ 2
R = 2 v 8x0+8><8.887.573,9+38'053’21“'455’2
v 0% 1455,2— 1070 300
~1369.165,8 N

=T =240.000 N<R = 369.165,8 N (thod mén)
+ Véi truong hgp xe va vao dau tudng:

. =h+\/[..L..‘.t_J2+H(Mh+MWH)
2 2

‘ M

C

L

2
300 (0 +8.887.573,9
o0 1070 ( )21'131,9}[][lm
¢ g 2 38.053.21

- Src khang cuta tuong:

| ,
R ——2 M +M f 4 ML
W 2LC_LT W H
2
R = 2 % O+8.887.573,9+38'053’21><1'131’9
v T 2%1.131,9-1070 300
~287.150,0 N

—F =240.000 N <R =287.150,0 N (thod)

1.3.4.Kiém tra truot cia lan can va ban mit cAu:
- Biéu @b phan tich lyc truyén tir lan can xubng ban mit ciu

=

M_l; ot
Mct\_}
Mct/_\
[ L
% ldh —
N\ \2No.16

Hinh 1.5 Biéu dd phan tich lye truyén tir lan can xudng bin m3t ciu
- Stre khang cét danh dinh R,, phai truyén qua mdi n6i boi ma sit cit.
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- Gia thiét R, phat trién theo goc nghleng 1:1 bit dau tir L.. Luc cét tai cha
tucmg do va xe, V., tr& thanh luc kéo T trén 1 don vi chidu da1 trén ban mat ci

R 287.150,0

w

(L 2H) (1 455,20 +2x300)
- Strc khang cét danh dinh V,, cia mit tiép xiic [22TCN 272-05:5.8 4. 1-17:
2f A

0,
V =cA_ +}.l(Avl.fy +Pc) khong vugt qua: [5 5}; “

=139,72 N/ mm

Trong do :
+ Ay :dién tich bétong tham gja truyén Iuc cét.
A =200x1=200mm*/ mm
+ Aye :dign tich ¢bt thép chiu it di qua mat phing cit.
A, =0,995 mm*/ mm [tmha myc2.3.1]
+ 1y, =280 Mpa = 280 N/mm? (cudng do chay cuia cbt thép).
+P¢ : Iye nén do tinh téi (b6 via + %4 1€ bd hanh)
1250

PC:2,5x10"5x(300x200+100x )=3,06N/mm

+ £ =30Mpa = 30N/ mm?
+¢=0,52 [22TCN272-05:5.8.4.2]
+u=0,6 [22TCN272-05:5.8.4.2]

-Haihé sdc, u dung cho bé téng do trén 16p bétong da ddéng ciing duge rira
sach vita bin

nhung khéng lam nham mit.
- Stre khang cit danh dinh d6i v&i 1mm chidu rong ban thiét ké :
V =cA_ + p(Avl.fy + Pc)
=0,52x200+0,6x(0,995x 280 +3,06
=273 N/ mm
0,2fA_ =0,2x30x200=1200 N/ mm
Khéng 1ém hon : ¢
5,5A,, =5,5%200 =1100N/ mm

Viy V,=273 N
- Stee khang cit tinh toan:

V.=V, =0,9%x273=245,7 N/ mm > T = 139,72 N/ mm (thda )
¢ =0,9[22TCN272-05;5.5.4.2 ]
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W

- Dién tich tiét dién ngang tbi thiu cia chdt trong mit chiu cét :
200

: b
AN =0,35x=+=0,35x——
¥ £, 280

=0,25mm?/ mm < A =0,995 mm?* / mm(théa)
Thoa didu kién ham lugng cbt thép chéng trugt téi thiéu,
- Tinh chidu dai doan moc [22TCN 272-05; 5.11.2.4].
+ Pudng kinh thanh: d,, = 15,9 mm.,

+ Chidu dai doan neo ly, ¢ dau moéc véi f, = 280 Mpa < 400 Mpa dugc
cho bdi:

100d |
],, = —r=2 khong nho hon 8d, va 150 mm.
f,
1, = 100x15,9 _ 224,86 mm (£ = 50 Mpa vi thanh thép neo vao
J50

ban mit céu)
+ Dung thép thudong khong phii expdxy do doé chidu dai ly:
1, =1, =224,806 mm
+ Chidu dai chon cét thép trong ban 13 200 — 25 = 175 mm, vdy khong
phti hop, trir trudng hop dién tich yéu ciu giam xudng con:
A A » 175 175
(AS yéu cau) = (As cung cap)( 224,86} =(),995 x 224.86

=0,774 mm?/ mm

+ Dung dién tich nay dé tinh lai M,, L, va R, ta dugc:

Lo Ak 0,774%280 g
0,85xf xb  0,85x30x1

. a
Mc =¢XASXTyX(dS—E)

~1x 0,774x280x(142,05 _ 8’25

. :h+\/(hJ2+8H(Mh+MWH)

j =29.864,02 N.mm / mm

© 2 2 M

e

1070 (1070} 8x300x(0+8.887.687,2)
- + 11 o T
2 2 29.864,02

B 2
Yo 2xL -L,

ML
R x| 8M, +8M  H+ IL{L

|
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R - 2
Y 2x1.535,24-1070

=305.655,99 N > F, =240.000 N (théa min)

+ Pinh hinh doan mac ciu udn 90° kéo dai 12d, = 12x15,6= 190,8 mr
Chon doan méc ciu dai 195 mm.

x| 8x0+8x8.887.687.2+
300

29.864,02><1.535,242J

1500

050 3150??1Q? 4x200=800 i185i130i35
(o]
ol | 112128200

7
= LM Y @12a200

/L -

o [ T : : . : P RIS
&~ \\ WO | -4
T 2142200 @12a200
% \ a @ @

L. :;31@ P T
. 250 ! 1250 ||

-]

Hinh 1.6 B6 tri c6t thép cho 1§ b hanh
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CHUONG 2:THIET KE BAN MAT CAU
2.1.80 LIEU TINH TOAN:
- Khoang céach giira 2 dam chinh 13: L, = 2000 mm
- Khoang céch gifta 2 dém ngang 13: L, = 6100 mm

- Xét 1y sb %-1- ~ 519 5 05>1.5bin lam viéo theo | phuong, mfc di ban
2

dugc ké trén 4 canh.

- Ban mit cdu ké 1én ca dam chinh va ngang. Khi khoang cach gilta cac
dadm ngang 16n hon 1,5 l4n khoang cach gifta cic ddm chu thi huéng chiu lyc
chinh ciia ban theo phuong ngang cau. Theo didu 4.6.2.1.6 (22 TCN 272 _05) cho
phép st dung phuong phéap phén tich gin ding 12 phuong phéap dai ban dé thiét
ké ban mit cau. Dé sir dung phuong phép nay ta chép nhén cic gia thiét sau:

+ Xem ban mit cAu nhu cac dai ban lién tuc tya trén cdc goi cing la cac
dam d& c6 d6 ciing vo cung.

+ Dai ban dugc xem la 1 tAm c6 chidu rong SW ké vudng goc véi dim 4,
- Chiéu day ban mit cdu: he= 200 mm.
- Chon 16p phi mét cAu gdm cac 16p sau:
+ Lép nhya phong nude dang phun
+ Lép nhya dinh bam ti€u chuln 1Kg/m2
+ Lép bétong asphalt twong lai day 70 mm.
- Do dbc ngang clu: 2 % duge tao bang thay 461 bang da ké gbi.
2.2.50 PO TINH TOAN BAN MAT CAU:

- Ban mit cdu s& duge tinh toan theo 2 so dd: Ban congxon va ban loai
dim. Trong d6 phén ban loai dam don gian dugce xay dung tlr so dd dam lién tuc
do d6 sau khi tinh toan ddm don gidn xong phai nhén véi hé s6 ké d@én tinh lién
tuc ciia ban mit cau.
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PGS.TS NGUYEN BA HOANC

Ay

e 750 | 2000 | 2000 | 2000 | 1000
—F y —
Dé don gidn ta tinh theo so dé
Ban C6ng xon Ban loai ddm
E 8 S
Ban loai ddm Ban loai ddm
a 1 a P

Hinh 2.1 So' d tinh ban mit chu
2.3.TINH NQI LUC CHO BAN CONGXON
2.3.1.Tai trong tdc dung [én ban céngxon:
a) Tinh tai

- Tinh todn ban mit cau theo dai ban ngang rong lm.

- Trong lwong ban than ban mit ciu:
DC; = ye.te.b = 2,5%x107°x200x 1000 = 5 N/mm
- Trong lugng 16p phit mit cu;
Lé&p bé tong atphan:
Qi = Y. h.b =2,3x107 x70x1000 = 1,61 N/mm
Lép phong nuée: '
&2 = Ypn- H, b= 1,8x10" x5x1000 = 0,09 N/mm
- Trong lwgng 16p phu:
DW=q,+q,=1,61+0,09=170 N/mm

- Trong Iugng cia lan can trén toan dim:

- Trong lugng cia tru lan can: P,= 107,78 N

- Trong lugng ctia mét cap thanh lién két: Py= 16,97 N
- Trong lrong ctia mét ciip tay vin: P,,= 3699 N

Chiéu dai clia ddm L=25 m, khodng cach gifta hai tru Jan can 1a 2m, vay 1 dim

co 13 tru lan can, 12 ciip thanh lién két va 12 cdp tay vin.

P =Py X134 P, X124 P, x12=107,78%13+16,97 12 +369,0x12

= 6043,58 N
Tinh tai troﬁg phén b déu theo phuong doc céu ctia lan can:
P, 604358
e =5 "= 55000
__[tong lugng ctia I¢ by hanh (trén 1m dai):
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CHUGNG 2: THIET KE BAN MAT CAU PGS.TS NGUYEN BA HOANG
P, =7y, %V, =2,5%107 x250x 650 %1000 = 4062,5 N
P, =7, %V, =2,5%10° x100x1050x1000 = 2625 N
P, =y, %V, =2,5x10° x200x300x1000 =1500 N

£ N

350

650

S

200 {100,

250 | 1050 | 200

1500

Hinh 2-2. Kich thieoc 1é bg hanh

Trong hrgng lan can va 1& b9 hanh trén 1m dai:
DC, =q,,x1000+P, +P, + P,
= 0,242 x1000 +4062,5 + 2625 +1500 =8429,5 N

Khoéang céch tir mép ngoai lan can den trong tam ca phan 1€ by hanh va lan can

la:
x = Jie x1000x %, + P, xx, +P)x X, + P XX,
DC,

~0,242x1000%125+4062, 5% 125+ 2625x775+1500x 1400
" 8429,5

=554,3mm

H WM
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12

775
1400 ]
X ]

Hinh 2-3 Vi tri trong tdm DC3 déi véi mép ngoai lan can

b)Hoat tai:

Hoat tai tac dung cho dai ban rong 1000 mm trong trudng hop nay chi cé tai cia
nguoi di b truyén xudng (hoat tai nay duoc chia doi b6 via nhan mét niva va lan
can phan bé tdng chiu mét nira, 13 lyc tdp trung tai ddu ban congxon)
_ PLx1000xb 3x107x1000x1250
PL. 2 ’)
(b= 1250 mm: bé rong phin 1& b hanh)

=1875 N

2.3.2.Noi luc tai mat cét ngam:
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DC,

DC,

SR RRER
RERRERNERE,

1957 |-
5

500 [
3 750 —

Hinh 2.4. So dd tinh ban héng

- Do trong lugng ban than:

Mpe, =

DC, L% 5x750°

> =1.406.250 (N.mm)

- Do lan can 18 bd hanh:
Mo = DC,; x Lo, =8429,5%195,7 = 1.649.653,15 (N.mm)

- Do hoat tai nguoi:

My, =

Véi m
va tdm quan

PLxI%  3x500°
2 2
14 hé sb didu chinh tai trong; hé s6 lién quan tdi tinh déo, tinh du

=375.000 (N.mm)

trong trong khai thac.

n=n, XNg xN; 20,95

Hé sb lién quan téi tinh déo: m, =1,0 cho cac cAu kién thong thudng.

Hé s lién quan t&i tinh du: m, = 0,95 do ban mat cAu ¢6 tinh du

116 sb lién quan t6i tim quan trong trong khai thac: 1, =1.0 cho cde cdu.thong. ..

thuong

=>1=1.05

+ Momen & trang thai giéi han cuong do I:
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M, =nx ['YDC x (MDC2 + MDcs) Ty XMy,
=1,05x[1,25%(1.406.250+1.649.653,15) + 1,75 x 375.000 ]
=4.699.935,384 (N.mm)

+ Momen & trang théi gi¢i han st dung;
M, =1%o X (Mpgy + My ) +75, x My,
=1x[1%(1.406.250+1.649.653,15) + 1 x375.000]
=3.430.903,15 (N.mm)
2.4.TINH NOI LUC CHO BAN DAM BIfN:

Ban dat trén hai gdi 1a hai ddm chu, nhip cua ban 1& khoang céach giita ha
ddm S =2000 mm, cach tinh ta s& tinh nhr dim don gidn dat trén hai goi, xé
cho dai ban rong 1000 mm.

2.4.1.Noi luc do tinh tai tic dung 1én ban dim bién:
a) Tinh tai:

x Trong lwgng bén than:
DC,"=5 N/mm
x Trong lugng bo via va 1& bd hanh:
P, +P, =1312,5+1500=2.812,5 N
Trong do:

b, x| 1000 -
P - 2><12><2yc>< =100x1050x2,25x10 XI000=1.3]2,5N (12

trong lugng 18 b hanh)

P, =200x300x1000%2,5x 107 =1500N

b) Néi luc:
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W

P

; 2000 q

P2*Py DC," + DW
/_2_._
INNEREEEENEER

=650 " L,=1250 r
; 5=2000 _,

Hinh 2.5 So' @ tinh bin dim
- Gi4 trj mémen duong tai gifta nhip:

+ Trang thai giéi han cudng do:

M x’[‘]{'YDC 25 '8 +y ><———~-~-—-~~(P2 +P4)L1 +y xygx[él(S—Lz)Lz +2L, "Sz]}

u 8 DC 2 DWW

2
=i,05{1,25><5 "2;)00 +1,252$£’§_ﬁ§§9+1,5%7—x[4(2000—1250)1250+2><12502—20001}

=5.443.183,594 N.mm
+ Trang thai giéi han st dung:
IS}C+DW _ DCZSHX 52 + (P2 +;4)L1 + DW %

2 |
_ {5“500 " 2'812’25X650 +}l§?—x[4(2000—1250)1250+2x12502 —20002]}

[4(s-1,)L, +21% - 8]

=4,025.000 N.mm

7 4.2 Nbi lue do hoat tai tac dung 1én ban dim bién

a) Hoat tai:
- T4i trong ngudi di bd (1/2 tai trong ngudi di botruyén vio bé via):
S S— PLx1000xb- - 3107251000 s
E PL 2 -
- Tai trong xe thiét ké: (A3.6.1.3.3)
| + B& rong banh xe tiép xtc vai ban mat cAu 510 mm
-~ SVTIH: LE BA TRUNG MSSV: 1351090243 Trang 93
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+ Dién truyén tai ctia banh xe xudng ban mit ciu:
b, 3510+2><th =510+2x(0+0+70)=650 mm
+ Chiéu dai: (A3.6.1.2.5-1)

L=2,28%x10" xyx(1+IM)xP:2,28x10’3><1,75><(1+0,25)><72.500
=361,6 mm

Trong d6: — hé sb tai trong;
IM — hé sb xung kich lay theo phén triim (25%)
P =0,65x72.500N khi thiét ké xe tai tryc 0,65x145.000N
+ (id tri tai p:

_ P 0,5%x145.000
P 2><l:'l 2x650

= 55,77N/mm

- Chiéu rong lam viée cita dai ban (A.4.6.2.1.3);
+ Khi tinh mémen am tai gbi:
SW™ =1220+0,25xS =1220+0,25x2000=1720 mm
+ Khi tinh mémen dwong tai gitra nhip:

SW* =660+0,55%S =660+0,55%2000=1760mm
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M

600

™ 2000 v

. 650 |
PpL P
);
l EREEREREN
%50 325

oL S S e

L
=

5

Hinh 2.6 Tai trong dfng tac dung Ién ban dim
b) N6i lyce:
- Gia tri mémen tai gifra nhip gidn don:

0O Trang thai giéi han cudng do:

P L
Mif=nx[yux l’; 1+yu4><(1+IM)><mx%x[blx(ZS—bl)—(S~2L2—bl)zi”

1875:650 +1,75><1,25x1,2x55;7 x[650><(2x2000—650)—(2000~2><325—650)2ﬂ

=105 X[I,TS X

=33.544.208,5 N.mm
O Trang thai gidi han sit dung:

ML =PL;11+(1+IM)xrhx%x[b] x{28-b,)-(s-2L, —bﬂ

u

55,77

[w+l,25xl,2x

x[650><(2><2000w650) —(2000—2><325—~650)2 H

=18.255.351,56 N.mm

e e i
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2.4.3.Nbi lue tac dung 1én ban ddm bién

Gia tri momen tai gitta nhip do tinh tai va hoat tai gy ra c6 xét dén tinh liér
tuc clia ban mat ciu (véi dai ban 1000 mm} dugc tinh nhy sau:

- Trang thai gidi han cuomg do:

+ Tai gbi :

SW~
33544208.5x 1000
1720

L
M =0.7 X[MUDCH)W + M, 1000 IOOOJ

=0.7x [5443 183.594 +

=17.461.941,28 N.mm
+ Tai gifta nhip:
M% = (),SX[M PeHbw
u kl Sw+
33.544.208,5x1000)
1760

Mt xlOOOJ

= 0,5><(5.443.183,594+

=12.251.196,48 N.mm
- Trang thai gidi han stt dung:

+ Tai gbi:

L1
M =0,7x [MSDC"DW o M x1000 000]

SW-
—0,7x| 4.025.000+ 18.255.351,56 x 1000
1720
=10.247.003,54 N.mm

+ Tai gifta nhip:
1 M %1000
M?=0,5x| MPOPY 4 - L pp R
5 5 Sw+ 5

18.255.351,56 x1000
1760

=0,5x [4.025.000 +

=7.198.679,42 N.mm
2.5.TINH NQI LUC CHO BAN DAM GIUA:

2.5.1.Noi lwe do tinh ti tic dung 1én ban dim giita:

a) Tinh tai
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Twong ty nhu ban ddm bién, ta co:
x Trong lwgng ban than:
DC,"=5 N/mm
x Trong lugng 16p phil m3t cau:
DW =1,7 N/m
b) N¢i lye
Tuwong ty, ta ciing co:
- Gia tri mdmen duong tai gitta nhip:
+ Trang thai giéi han cudng do:

D+ DW DCZ "X 82 DW x S2
M =T ¥pe "T“+ Yow X 3

un

2 2
- 1’05{1°25X§"§—2—§99“+1,5x1_’1i.2_099_}

=4.620.000 N.mm
+ Trang théi gidi han st dung:

PCIDW ]:)(:2 % 52 DW x 52

s = +
8 8
w{szoooz +1,7><20002}
8 8

=3,350.000 N.mm
2.5.2.Nbi luc do hoat tii tic dung 1én ban dim gitra:

Chi ¢6 xe 3 truc, ta khong xét tai trong lan vi nhip ban L, =2000mm <
4600mm theo quy dinh khong can xét tai trong lan (43.6.1.3.3)

-Twong ty nhu trén ta cfing co cac tinh chit cua tai trong xe 3 truc:
+ B& rong banh xe tiép xtc véi ban m3t cdu 510 mm
+ Dién truyén tai cia banh xe xudng ban mat cAu:

b, =510+2xh,, =510+2x(0+0+70)=650 mm

+ Chiéu dai: (A3.6.1.2.5-1)

12228107 xyx(L+ IM)xP = 2,28x10° X1, 75(1+0,25)x 72500

= 361,6 mm
Trong d6: —h¢ sb tai trong;

IM - hé sé xung kich lay theo phin trim (25%)
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P =0,5x72.500N khi thiét ké xe tai tryc 0,5x145.000N

+ Gid trj tai p:
P 0,5x14.5000

p= =55,77 N/mm
2xb, 2x650

- Chiéu réng 1am viée coa dai ban (A.4.6.2.1.3):;
+Khi tinh mémen am tai gbi:
SW™ =1220+0,25xS=1220+0,25%x2000=1720 mm
+ Khi tinh mémen dwong tai gitra nhip:

SW*=660+0,55xS=660+0,55%2000=1760 mm

-0 day taco 2 trudng hop dit tai:
+ Truong hop chi ¢6 1 banh xe cia 1 xe

+ Truong hep cé 2 banh xe cia 2 xe khac nhau dat trong ban khi d¢
khoang céch gitta 2 banh xe a 1200 mm.

x) Xét trirong hop 1 chi ¢é 1 banh xe:

- k
N
S | 1Y
2P
X
k.
{l

e
R é%}
b Br
P
AEEERN! ﬂ/-
Sz s +

Hinh 2.7 So' dd tinh hoat tai tic dung dim giita truwrong hop 1
- Giid trj mOmen tai gitta nhip gian don:
® Trang thai gidi han cudng do:
S b
MM =1y X(1+IM}xmxpxb x| = - _L
u T! {YLL ( ) p 1 (4 8 J}

:1,05x[l,75x(1+0,25)x1,2x55,77x650x[~%(2—09—§-§~gﬂ

SVTH: LE BA TRUNG MSSV: 1351090243 " Trang 98



CHUONG 2: THIET KE BAN MAT CAU PGS.TS NGUYEN BA HOANG
W
=41.839.590,76 N.mm

° Trang thai giéi han st dung:

8

:[(1»&0,25)x1,2><55,77x650x[—2—0499—%qﬂ

S b
M;" =(1+IM)xmxpxblx[zmm‘—J

=22.769.845,31 N.mm

x) Xét truong hop 2: ¢6 2 banh xe cdch nhau 1200mm
1200

T lﬁ}%
=

T EENININIITIPN,
covends o R {

RERERE EERERN

l
2
S/2 L S/2 ,

|
| S |

Hinh 2.8 So' d_6 tinh heat tii tac dung dim giira trwdng hgp 2
- Gi tri mémen tai gifta nhip gién don:

° Trang théai gi¢i han cudng do:

ML!;L :nx{yux(lJrIM)xmxpxbzx(—sz—wxﬂ

=1,05x [1, 75%1,25% 55,77 x 650 X[ZO;() - SSOH

= 54,120.863,67 N.mm
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° Trang thai gioi han st dung:

5 S
M!Sl :(H«IM)xmxpxb2 x(;—x]
= l:1,25>< 55,77 x 650x(—2920—0“350ﬂ

=29.453.531,25 N.mm

Trong 2 trudng hop ta thiy, trvong hop xép 2 banh xe giy bét loi cho bar
dim gitva, nén ta ldy moment & gitta nhip ctia trudng hop 2 dé tinh nodi luc
tinh toén cho ban dim gitta, tic 2:

© Trang thai gioi han cudng do:
max M-"=54,120.863,67 N.mm
¢ Trang thai gi¢i han st dung:

maxM:‘]“ =29.453.531,25 N.mm

2.5.3 Noi e téc dung 1én bén dam giira

Gid tri mémen tai gifra nhip do tinh tai va hoat tai gdy ra c6 xét dén tinh lién
tuc cia ban mit cau (véi dai ban 1000 mm) duoce tinh nhur sau:

- Trang thai giGi han cudng do:

+ Tai gbi:

SW~

54,120.863,67 x 1000
1720

LL
M = 0,7X{M“mw w}

= 0,7 % (4.620.000 +

=25,259.932,89 N.mm
+ Tai gitta nhip:
1
M2 =0,5x| M PPV 4
[} u SW+
54.120.863,67 x 1000
1760

M ><1000J

=0,5x% (4.620.000 +

=17.685.245,36 N.mm
- Trang thai giéi han st dung:

+ Tai gbi:
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M? =0,5x

=0,5x% [3.350.000 +

=0,7x (3.350.000 +

SW-

. LL
ME = 0,7x[MfC+D“’ M, x1000

PGS.TS NGUYEN BA HOANG

|

=14.331.902,25 N.mm

+ Tai gifta nhip:

]

[MSDC-%DW +

Sw

M, x 1000 J

29.453.531,25 %1000
1720

1760

=10.042.480,47 N.mm
2.6.NOI LUC TINH TOAN CHO BAN MAT CAU

Bang 2.1 Téng hop ndi luc tic dung 1én ban mit cau

29.453.531,25x1000}

BAN HANG |BAN DAM BIEN|{BAN DAM GIUA| TINH TOAN
Mu_gbi | 4.699.935,384 | 17.461.941,28 | 25.259.932,89 | 25.259.932,89
Mu_nhip - 12.251.196,48 | 17.685.245,36 | 17.685.245,36
Ms_gbi | 3.430903,15 | 10.247.003,54 | 14.331.902,25 | 14.331.902,25
Ms_nhip - 7.198.679,42 10.042.480,47 | 10.042.480,47
Viy:

- Trang thai gidi han cudng dd:

+Momen am: M~ =M} =25.259.932,89N.mm

i

+ Momen duong:M " = ME = 17.685.245,36N.mm

- Trang thai gidi han sir dyng:

+Momen dm: M” =M?=14.331.90225Noom

1

+ Momen duong: M,* = M? =10.042.480,47N.mm

W
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2.7.THIET KE COT THEP CHO BAN MAT CAU:

Ta sé& thiét ké cbt thép tuong ng véi cc gi tri ndi lyc & TTGH cuong d¢
vira tinh & trén:

2.7.1Thiét ke cot thp cho phén ban chiu moment m (tai ebi):

Thiét ké ¢bt thép cho 1000 mm chiéu dai ban mit clu, khi d6 gid trf ndi Iy
trong 1000 mm ban mit ciu nhu sau;

~ Mémen 4m: M~ =25.259.932 89N.mm

- Chiéu rong tiét dién tinh toan: b = 1000 mm
- Chiéu cao tiét dién tinh toan: h = 200 mm

- Cudng d§ chay cbt thép: f, = 420 MPa

- Céip béténg: f', = 30 MPa

- L6p bé tong bao vé: 25 mm.

- Gia thiét dung D14 ¢6 A, = 154 mm?.

- Khoang cach tir thé chiu kéo ngoai cling cua tiét dién dén trong tdm vung

. ) . 14
cot thép chiu kéo gan nhat 1a: d_ =25 +-5~ =32mm

- Chiéu cao 1am viée cita tiét dién: d_=h—d_=200-32=168 mm

- Chiéu cao vung bétong chiu nén;

a=d ~ [d*- 2 x M
’ T x0.85xf' xb "

=168 ~,[168* — 2 x25.259.932,89
0,9%0,85x30x 1000

=6,68
- Xdc dinh p;: do 1", = 30 (MPa)nén:
30 -28

By = 0,85-0,05x% =0,84

- Chiéu cao vung bétdng chiu nén trong trudng hop cén bang;

c= g‘— = 6,68/0,84=7,96

1

-Kiém tra didu kién: di =7,96/168=0,05<0,42 (Thoa)

. —Dlentlchcot thep chobm cong tth —
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0,85xf' xb 0,85x30x1000
A = e X & =
: f 420

Y

x 6,68=405,571 mm®

- Kiém tra ham luong cbt thép tdi thiéu:

= 0,03><b><h><£f—°x O,O3><1000><200><£~20—0ﬂ 428.57 mm?

Y

A

smin

_ Chon $14a250=> 1000 mm 4 thanh thép (dién tich A; = 615,75 mm”)

2 7.9 Thiét ké ¢t thép cho phin ban chiu mément duong (giffa nhip):

Thiét ké c6t thép cho 1000 mm chidu dai ban mt ciu, khi d6 gia trj ndi lyc
trong 1000 mm ban mit cdu nhu sau:

- Mémen duong: M, " =17.685.245,36N.mm
- Chidu rong tiét dién tinh toan: b= 1000 mm
- Chiéu cao tiét dién tinh toan: h = 200 mm

- Cudng d6 bt thép: f, =420 Mpa

- Chp bétong: f', =30 MPa

- Lép bé tong bao v¢: 25 mm.

- Gia thiét ding D14 c6 A, = 154 mm’,

- Khoéng cach tir thd chiu kéo ngoai cung cia tiét dién dén trong tdm ving

. s s 14
c6t thép chiu kéo gan nhét la: d_=25 +--i— =32mm

- Chidu cao lam vige ctia tiét dign: d, =h—d_=200-32=168 mm

- Chiéu cao ving bétdng chiu nén:

a=d — [d*— 2 - x M
* o $x0,85xf" xb N

= 168—\/1682 - 2 x17.685.245,36

0,9x0,85x30x1000

=4,65 mm
- Xac dinh B;: do ', =30 (MPa)nén:

30-28

B, =0,85-0,05x%
- Chiéu cao viing bétong chiu nén trong trudng hop cén bang:

c= -éi — 4,65/0,84=5,54 mm

1

[ W

SVTH: LE BA TRUNG MSSV: 1351090243 Trang 103

L A



CHUONG 2: THIET KEBANMAT CAU_____ PGS.TS NGUYEN BA HOAN

- Kiém tra didu kién: di x%§=0,033<0,42 (Théa)

5

- Dién tich ¢t thép cho bai cong thirc:

B 0,85xf’cxbxa_ 0,85 x30x 1000
i f 420

Y

A

x 4,65=282,32 mm?
- Kiém tra ham lugng cbt thép t6i thidu:

A =0,03xbxhx -i—" = 0,03 x 1000 x 200 x %)6 = 428,571 mm?

¥
Chon $14a250 = 1000 mm 4 thanh thép (dién tich A, = 615,75 mmz)
2.7.3.Cét thép phan bé:

- Cbt thép phu theo’chiéu doc duge dat dudi ddy ban dé phan bé tai trong
béanh xe doc cdu dén cbt thép chiu lyc theo phuong ngang, trong do dién ticl
cot thép chinh dat vudng goc voi hudng xe chay [22TCN 272-05; A9.7.3.2]
nén;

3840
JS.

+ Trong dé S, 1a chiéu dai ¢6 hiéu cia nhip. Dai v6i dam T toan khoi, S, 12
khodng cach gira hai mit vach (ta tinh tai 201 dam chinh),

5, 2000 _ 00 _ 1800

S6 phantrim = <67%

mm.

S8 phantrim = I840 _ 3840 =90%>67%
Js, 1800

+ B tri:
A, = 0,67x(A dudng)=0,67x615,75=412,55 mm?
Dimng: d12a200,trong 1000mm ¢6 5 thanh di2, 06:
A = 5x113= 565mm’ >412,55 mm2

- B6i voi cbt thép song song véi hudng xe chay duoc dit & phia trén, twong tu
dung d12a200, trong 1000mm c6 5d12

2.8.KIEM TRA NUT CHO BAN MAT CAU:
+Moémen dm: M~ = M =14.331.902,25N.mm

1
+Momen duong: M," = M2 =10.042.480,47N.mm
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2.8.1 Kiém tra ntt cho moment m (tai gbi);

-Céacgiatricta b, h, a', d_ dd cd ¢ trén.
8

- Khoang cdch tir thd chiu kéo ngoai clng dén trong tam cbt thép chiu kéo
géan nhat:

d, =32 mm <50 mm
- Dién tich clia viing bétdng boc quanh 1 nhom thép:
A, =2xd_ xb=2x32x1000=64.000 mm’
- Dién tich trung binh ctia bétdng boc quanh 1 thanh thép:

A=A 64000
n

=9,143 mm?

- Mdmen do ngoai lyc tdc dung vao tiét dién:

M =14.331.902,25N.mm

- Khéi lugng riéng clia bétdng: y, = 2500 Kg/ m®
- Modun dan hdi ctia bétong:
E, = 0,043xy", x JI' = 0,043x2500'% x 30 = 29.440,087 MPa

- Mddun dan hdi ctia thép: E, =200.000 MPa

- Hé sb tinh di tir thép sang bétong: n = E. _200.000__ 6,79
E, 29.440,087
- Chiéu cao ving nén ctia béténg khi tiét dién bi nirt:
A 2xd_xb
X=nx—+x| [l+—"— -1
b nxA
—6.79x 10’77>< 1+2><168><1000 1124279 mm
1000 6,79 %1077

- Mémen quén tinh ciia tiét dién bétdng khi bj nit:

I :bxx3

cr

+n><As><(ds—x)2

_1000x42,79°

=140.763.151,4 mm"*

(1 Ung sudt trong cbt thép do ngoai lyc gy ra:
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L _14.331.902,25

=- x (168—42,79)>< 6,79=86,52
140.763.151,4

MPa
- Khi hu khiic nghiét: Z = 23000 N/ mm
[0 Ung suét cho phép trong cét thép:

Z 23000

= = =346 MPa
Yd x A ¥32x9143

si

So sanh: f;, = 346Mpa > 0,6xf, = 0,6x420 = 252Mpa, chon 252Mpa di
kiém tra:

f =86,52<252MPa = f . Viy thoi man didu kign vé min.

2.8.2. Kiém tra nirt cho moment duong (gifia nhip):

-Céacgiatricia b, h, a', d_ di co & trén.
* 8

- Khoang cich tir thé chiu kéo ngoai cling dén trong tdm cbt thép chiu kéc
gln nhat:

d, =32 mm <50 mm
- Di¢n tich cia viing béténg boc quanh 1 nhém thép:

A, =2xd xb=2x32x1000 = 64.000 mm®

- Dién tich trung binh cia bétdng boc quanh 1 thanh thép:

A, = A, _ 64.000
n 7

- Mdmen do ngoai luc tic dung vao tiét dién:

=9.143 mm?

M =10.037.480,47 N.mm
- Khéi lwgng riéng ctia bétong: v, = 2500 Kg/ m?
- Madun dan héi coa bétdng:

E, = 0,043xy" x Jf' =0,043x2500"* x/30 = 29.440,0 MPa
- Mbdun &an hoi clia thép: E_ = 200.000 MPa

- Hé s tinh dbi tir thép sang béténg: n = E, - 200.000
E  29.440,0

o

=6,79

- ChiCu cao viing nén cia bétdng khi tiét dién bj nit:
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A 2xd xb
x=nx—x| {l4+——-1
b nxA

m6,79x~1-9ﬂx[\/1+ 2x168x1000 —1] = 42,79 mm

1000 6,79%1077
- Mémen quén tinh cda tiét dién bétdng khi bj nut:

_mbxx3

cr

+r1><j-\s><(ds—x)2

_ 1000x 42,79’

+6,79x1077x (168~ 42,79)2
=140,763.151,4 mm*
0 Ung sudt trong cbt thép do ngoai luc gdy ra:

_10.042.480,47
140.763.151,4

f = 1;4“ x(ds—x)xn

or

x (168 -42,79)x6,79=60.62
MPa

- Khi hau khéc nghiét: Z = 23000 N/ mm

0 Ung sudt cho phép trong cdt thép:

Z 23000

f =— = =346 MPa
" yd xA  Y32x9143

) So sénh: f, = 346Mpa > 0,6xf, = 0,6x420 = 252Mpa, chon 252Mpa dé
kiém tra:

f =60,62 MPa<252MPa =1, .

Viy thod mdn diéu kién vé nit.

M
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CHUONG 3: THIET KE DAM NGANG

3.1.SO LIEU DAM NGANG:
- Nhip tinh toan Ly = 24.400 mm.

- Két chu nhip. ¢65 ddm ngang, khoang céch giita hai dim ngang la L, =
6100mm.

- Khoang céch gilta cdc dim chi: L, =2000mm.

- Kich thuéc dim ngang nhu sau:  h = 1000mm; b = 200mm
- C6t thép Al gi6i han chay: f, = 420Mpa

- B& tdng c6 cuong do chiu nén: f. = 30Mpa

- Gia thiét ddm ngang 1a cc ddm gian don c6 hai gbi 1a hai dim chinh.
Khéu do tinh toan coa didm ngang 14 khoang cach tim gitta hai dam doc.

- Hoat tai: 0,5 HL93
3.2.XAC PINH NOI LUC TAC DUNG LEN DAM NGANG:

3.2.1.X4c dinh noi luc do tinh tai téc dung 1én ddm ngang:

- Tinh tai tac dung 1én dim ngang bao gbm:
+ Ban mit clu:
DC," =t xy,xL, =200x2,5x107 x6100 =30,5 N/mm
+ Dam ngang;
DC',=A, xy =bxy_ x (h - ts) =200x(1000-200)x0,000025=4 N/mm

Nén: DC, = DC,”” + DCy’ = 30,5+ 4 = 34,5 N/mm
+ Lép phu:

DW =(h, x¥,,+h,, x7,, +h, X1, XL,

=(0x0,000025+0x0,000018+70x0,000024)x6100=10,248 N/mm

- Mémen do tinh tai tac dung 1&n ddm ngang tai mit cét giita nhip:

+ Do DC;:
DC, x 1} 2
+ Do DW:

S —— T 1 T SO e 0 e O P
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D L2 2
M, = WSX 2 = 10’248; 2000 _ 5,124,000 Nomm

- Trang thdi gigi han cuong d:

DC, xL’ DW x L
MLJC+DW _ nxl:YDC[ 28>< ZJ"—YDW 8>< 2 :l —

2 2
1,05x[1,25(§ff;5><_;.@}+1,5(10,248;2000 H

=30.710.925 N.mm

- Trang thai giGi han s\t dung:

DC x1) )| DWxI?
Mfm’w{( ZSXL2J+ 8"1“2}17.250.000+5.124.000

=22.374.000N.mm

3.2.2.X4c dinh ndi luc do hoat tai tic dung 1én dAm ngang:

- Hoat tai tac dyng lén dim ngang gdm 0.5HL93 va tai trong ngudi.
3.2.2.1. Xic dinh h¢ s6 phn b tai trong ( £)
L3 3
E€=0,5x - 23:0,5>< 2?00 -
L, +L] 61007 + 2000

=0,017
3.2.2.2. X#c dinh ndi lye tc dung 1én daim ngang do xe 2 tryc hoic xe 3 truc:
- Xép xe lén duong anh theo phuong doc ciu dé tim ndi Iy 16n nhét tac
dyng 1én dam ngang.

L 4300 . 4300
[

g
XEJTR?C 4

1200 &
XE2TR?C

=
| 6100

G100 [
- 3050 e 3050 30506
[

3050

G.01

0.613,
0.01
0.

-

Hinh 3.1 PAH theo phwong doc ciu
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+ Xé&p xe 2 truc theo phwong doc

Py = 0:5%(PIxy, +P2xy, ) =0,5%(55000x0,613+55000x1)=44.357,5 N

+ Xép xe 3 truc theo phuong dc_)c‘
Plae = 0,5><(P1>< y, +P2xy, +P3><y3)
=(),5%(17.500x0,01+72.500x1+72.500%0,01)=36.700 N

V1 P orge = 443575 N> Plyprye = 36 700 N nén ta chon p’ 2tepe = =44 357,5N dé
xép 18n d.a.h theo phuong ngang cAu dé tim ndi lyc 16n nhat.

- Xéptaip 2irge, 1€0 duding anh buong dim ngang theo phuong ngang chu dé
tim ndi lyc 1on nhat:

+ Xép 1 xe:
1800

| 2000 |

500

Hinh 3.2 Xe hai truc va PAH ciia dim ngang( 1 xe)
Mémen 16n nhét tai mt cit giira nhip:

MS =p',, XY =44.357,5%500=22.178.750 N.mm

+ Xép 2 xe:
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Hinh 3.3 Xe hai truc va PAH ciia dam ngang( 2 xe)
Mémen 16n nhét tai mat ¢t gifta nhip:

48]

Mj, =p",.*(y, +y,)=44.375,5x(200+200)=17.750.200 N.mm

3.2.2.3. Xéc dinh ndi lyc tic dung 1én dim ngang do tdi trong lan:

-T4i trong lan tac dyng Ién ddm ngang; w=—"—x® (N/ mm)
3000
W;%N.'mf
B , | | |
7 :
| 6100 | £100 ] |

0.0%
0.01

Hinh 3.4 Tii trong lan va PAH theo phwong doc ciu

- Véi o 1a dién tich dudng anh huéng ap luce 1én dim n gang:

1 L, 1 L
W=2x| —xEx—L 4 x(E+)x—L|=
[2 ek L ZJ

=2x{%x0,017x6'100+%x(0,017+1)><6'100]::3.153,7
=q'= d X = 2,3 x3.153,7=9,776 N/mm
3000

3000
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- Xép tai q 1én dudng anh huong ddm ngang dé tim ndi luc 16n nhét:

q

Y Yvyvyeey Y YYVYYVYY | 1 i

B 2000 _

500

Hinh 3.5 Tai trong lan va PAH ciia ddm ngang

Moment 16n nhét tai mat cit giﬁa nhip:

+ 1 lan:

MS

lan

1 S
= q'><-~2~><-;‘:><L2 =9,776x1/2x2000/4x2000=4.888.000N.mm
+ 2 lan:
mo_ o1 S
M, =4 XEXZXLZ =9,776x1/2%2000/4x2000=4.888.000 N.mm

3.2.2.4. T6 hop ndi lre do hoat tai tic dung Ién dim ngang:
T hop clia xe voi tai trong lan:
[J Trang thai gi¢i han cuong do:
ME = nxy, x[(L+IM)xmxM, +mxM,, ]
+ X&p 1 1an xe chit tai:

MR = 1,05x1,75%((1+0,25)x1,2x22.178.750+1.2x4.888.000)=71.908.219 N.mm

+ Xép 2 hay nhidu lan chét tai:

.
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ch+]a‘m —
1,05x1,75x((1-+0,25)x1x17.750.200+1 x4.888.000)=49.751.690,63
N.mm

[1 Trang thai gi6i han str dung:
+ Xép 1 lan xe chét tai:
M = ((1+0,25)x1,2%22.178.750-+1,2 x4.888.000)
=39.133.725 N.mm
+ Xép 2 hay nhiéu lan cht tai:
M = (140,25)% 1 x17.750.200+1 x4.,888.000
=27.075.750 N.mm

Bing 3.1 Téng hgp mémen do hoat tii tac dung 1én dim ngang

Loai tai i;’ THGHCD | TGHSD
xe 2 truc+an 1| 71.908219 |39.133.725
xe 2 truc+ lan 2 | 49.751.690.63 | 27.075.750

Chon t6 hop xe 2 truc va tai trong l1an trong truomg hop xép 1 xe dé tinh
toan:

M;" =71.908.219 N.mm

M;" =39.133.725 N.mm

3.2.3.Tbng hop ndi fue dim ngang (tinh tai + hoat tai):

- Chua xét tinh lién tuc:
+ Trang thai giéi han cudng do:
M, =M + M =30.710.925+71.908.219
=102.619.144 N.mm
+ Trang thai gi¢i han st dung;:
M, = M"Y+ M =223.740.00+39.133.725

=61.507.725 N.mm
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- Xét tinh lién tuc ctia ddm ngang;
+ Trang thai gidi han cudng do:

Tai mit ciit gitta nhip:

M

f- i

=0,5xM, =0,5%x102.619.144=51.309.572 N.mm
Tai mat cit gbi:

ME =0,7xM, =0,7x102.619.144=71.833.400,8 N.mm
+ Trang thai gidi han sit dyng:
Tai mit cit gitta nhip:

|

M;i =0,5xM_=0,5%61.507.725=30.753.862,5 N.mm
Tai mit cit gbi:
ME =0,7xM_ =(),7%61.507.725=43.055.407,5 N.mm

3.3. THIET KE COT THEP CHO DAM NGANG:

3.3.1.Tai mit cit gdi:

ME = 71.833.400,8 N.mm
- Lop bé tong bao vé: ay, = 50
- Gi thiét ding 4No.14 c6 mm, A, = 154 mm”

- Khoéng cach tir thd chju kéo ngoai cing dén trong tam cbt thép chiu kéo gén
nhat.

d =2-£2)—Q=100 mm

C

- Viy dg = h —d, = 1000-100= 900mm

- Xac dinh chi€u cao vung nén:

2xM 833,
a=d — |d*— . 4 :900w\/9002— 2x71.833.400,8 =16,63mm
’ © ox0,85xf xb 0,95x0,85x30x200

DA ngang 66 28 MPa <P, =30 MPa<S6MPa

= B, =0,85-9-’$§x(f;—28):0,85—9-’—70—5-x(30~28):0,71

- SVTH: LE BA TRUNG MSSV: 1351090243 Trang 115




CHUONG 3 HIE KE DAM NGANG __ PGS TS NGUYEN BA HOANG |

- Chiéu cao ving béténg chiu nén trong tru‘orng hop cén bang;

¢= -éf- = 16,63/0,71=23,52 mm

1
- Kiém tra didu kién;
EC— =23,52/900=0,026<0,42 (thda)
- Xac dinh dién tich cft thép:

A 2 085xf xaxb 0,85x30x200

; f, 420

x 16,63=201,94 mm>

-Kiém tra ham lwong cét thép tdi thiéu:
f', 30 B 5
A . =0,03xbxhx T = 0,03 x 200 x 0 x 1000=428,57 mm

¥
A =201,94 mm? < A . =428,57 mm?, chon Asmin dé tinh toan

- Chon 4No.16 ¢6 A, = 4 x 200,96 = 803,84 mm® > Ay, = 428,57 mm?
(DAT)

3.3.2.Tai miit cit gitta nhip:

M? = 51.309.572N.mm

- L6p bé tdéng bao vé a,, = 35 mm.
- Gia thiét ding 2d25, A, = 491 mm>

- Khodng céch tlr thé chju kéo ngoai ciing dén tr ong tam cdt thép chiju kéo ghn
nhAt.

d, —35+—2—2—5—-475mm

-Viy: d =h —d_=1000-47,5=952,5 mm

- Xdc dinh chéu cao ving nén:

2xM 309, :
a=d — [d?- X L =052,5- 19525 - 2x51.309.572 =11.2 mm
i Y 0x0,85xf xb 0,95%0,85x30x 200

- Dim ngang c¢6 28 MPa < ', = 30 MPa < 56 MPa
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= B, :0,85--9-’$§x(f;—-28):0,85m9:;79§x(30-28):0,71

- Chiéu cao ving bétdng chiu nén trong trudng hep can bing:
¢= - =11,2/0,71=15,77 mm
1
- Kiém tra didu kién:

di —15,77/952,5=0,017<0,42 (Thoa)

S

- Xéc dinh dién tich cbt thép:

o 085 xfxaxb _ 0,85x30x200
S f 420

Y

x11,2=136 mm?>

-Kiém tra ham lugng cbt thép i thidu:

=0,03xbxhx f—" = 0,03 x 200 x -3-9- x 1000=428,57
f 420

¥

A

mm?®
Chon Asmin dé tinh toan
- Chon 2D25 ¢6 A, =2x491 = 982mm” > Ay, =428,57 mm? (DAT)
3.4.KIEM TOAN NUT CHO DAM NGANG:
Ta s& kidm tra nit cia ddm ngang & trang thai giéi han st dung:
+Momen dm: M~ =M! =43.055.407,5 N.mm

1

+ Mdmen duong: M_* = M2= 30.753.862,5N.mm
3.4.1.Kiém tra n(tt véi md men am:
-Cacgiatricta b, h, a', d, ddcod & trén.

- Khoang cach tir thé chiju kéo ngoai ciing dén trong tAm cbt thép chiu kéo gan
nhat:
d, =100 mm > 50 mm
'_' Dlén twh Cua vung bété’ng bocquanhl nhom thep S
A, =2x50xb=2x50x200=20.000 mm’

| - Dién tich trung binh ciia bétdng boc quanh 1 thanh thép:
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A= A, _ 20.000
n 4

= 5000 mm?
- Mémen do ngoai lyc tac dung vao tiét dién:
M, =43.055.407,5 N.mm
- Khéi lwgng riéng ctia bétong:y, = 2500 kG / m®

- Modun dan hoi cua bétdng:

B, = 0,043 %y, x \Jf', = 0,043 % 2500"% x /30 = 29.440,087 MPa
- Médun dan hdi cia thép: E, = 200,000 MPa

- H¢ s0 tinh doi tir thép sang bétong: n = —% = _200.000 =6,79
E. 29.440,087

C

- Chi€u cao viing nén ciia bétdng khi tiét dién bi nut:

A 2xd xb
X=nx—x; {4+ —=A— 1
b nxA

= 6,79x 2028 x[\/1~i~ 2200900 —1} =183,97mm

200 6,79 % 803,84

- Mémen quén tinh cta tiét dién béténg khi bi nit;

- b>;x3 +n></5‘ms><(ds—)()2

or

_ 200x183,97°

+6,79x803,84 x (900~ 183,97)’

=2.838.409.408 mm*
- Ung sufit trong cbt thép do ngoai lyc géy ra:

_ 43.055.407,5
2.838.409.408

f :%x(ds—x)xn

or

x(900—183,97)x6,79“—“63,86

- Dya vao didu kién méi truding tra ra bé rong vét nit;
Khi hau khéc nghiét: z = 23000 N/ mm

- Ung suét cho phép trong cbt thép:
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z 23000

f, = = =365 MPa
" 3d xA  ¥50x%5000

-So sanh: £, = 365Mpa > 0.6xf, = 0,6x420 = 252 Mpa chon 252 Mpa dé kiém
tra.

f =63,86<252. Viy thod min diéu ki¢n vé mitt.

3.4.2.Kiém tra nit véi mémen duong:

-Cac giatricta b, h, a', d, ddco ¢ trén.

- Khoang cach tir thé chiu kéo ngoai cing dén trong tam cbt thép chiu kéo gin
nhat:

d, =62,5mm > 50mm
- Dién tich ciia viing bétong boc quanh 1 nhom thép:
A_=2x50xb=2x50x200=20.000 mm*
- Dién tich trung binh ctia bét(“)ng boc quanh 1 thanh thép:

A4 = A _ 20000
n

=10.000 mm?

- Momen do ngoai lyc tac dung vao tiét dién:
Ms =3(.753.862,5N.mm
- Khéi lugng riéng cia bétdng: v, = 2500 KG / m’

- Mddun dan hoi cta bétdng:

E, = 0,043x 7%, x /', = 0,043%2500" x /30 = 29.440,087 MPa
- Mbdun dan hdi ctia thép: E, = 200.000 MPa

- Hé s6 tinh dbi tir thép sang bétong: n = E, _ 200000 _ 6,79
E, 29.440,087

- Chiéu cao ving nén cta bétong khi tiét dién bi nit:

X =nx bsx 41

nxA,
_6.79x 382, \}1+2x952,5><200 »
200

6,79%x982
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- Mémen quén tinh ctia tiét dién béténg khi bi nut:

= b>;x3 +nxAS><(ds——x)2

cr

_ 200x220,87°

+6,79x982x(952,5 - 220,87)2

=4.287.467.275 mm*
- Ung suét trong cdt thép do ngoai lyc gy ra:

_ 30.753.862,5
4.287.467.275

f = M, x(ds—x)xn

5

x(952,5 ~220,87)x6,79=35.63 Mpa

- Dya vio diéu kién moi trieomg tra ra bé rong vét nit:
Khf hau khic nghiét: z = 23000 N/ mm
- Ung suét cho phép trong cbt thép:

z 23000

= = =290 MPa
Yd, x A 50 x 10000

5a

-S0 sanh: f;, = 290 Mpa > 0,6xf, = 0,6x420 = 252Mpa chon 252 Mpa dé kidm
fra: f =35,63 Mpa<252 Mpa (Thda)
Viy thod min diéu kign vé nin,
3.5.TINH COT PAI CHO DAM NGANG:

3.5.1.Luc cét do tinh tai tc dung In dim ngang:

Tinh tai tdc dung 18n dim ngang:
DC, = 34,5 N/mm
DW = 10,248 N/mm

+ Xép tinh tai:

SVTH: LI, BA TRUNG  MSSV: 1351000243 Trang 120



CHUGNG 3: THIET KI: DAM NGANG PGS.TS NGUYEN BA HOANG
W

DW

L DC
1

T
—

N

I

dahV
. (+)

Hinh 3.6, Chét tinh t6i lén DAH lyc cdt ciia dam ngang
+ Dién tich duong anh hudng: ® = —;- x 1% 2000=1000
+ Trang thai gidi han cudng &6:
VPP = nx (yDC.DC2 + YDW-DW) X ©
=1,05%(1,25%34,5+1,5x10,248)x1000=61.421,85 N
+ Trang thai gidi han sir dung:
VPSPV = (DC+DW) x o

=(34,5+10,248)x1000=44.748 N

3.5.2.Luc cit do hoat tai tac dung 1én dim ngang:

Ta xép xe 2 truc, tai trong 1an 18n dudng anh hudng dim ngang dé tim lyc cét
16n nhét:

- Xép xe 2 tryc:

+ Xép 1 1an xe:
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. 1800

2000

| BN

(+) D.AH

Hinh3.7 Xe hai truc va PAH cia dim ngang

Ta c6;

Ve = Pae X (14, ) =44.357,5 x(140,1)=48,793,25

+ Xép 2 lan xe:

1200
l , | |
b
) 2000 |
b.AH
N
04

Hinh 3.8 Xe hai truc va PAH ciia dim ngang
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M
Ta co:

Ve = Poge X( 1Y, ) =44.357,5 x(1+0,4)=62.100,5 N

- X&p tai trong lan: (q)

q

{
&
-

/
EEEEEEERERENENEER

!
5
"

dahV
’ ()

Hinh 3.9 Tii trong lan va PAH ciia ddm ngang
Ta co:
Vo = 4% 0 =9,776 x1.000=9.776N

Bédng 3.2 Luc ciit do hoat tdi tic dung lén dim ngang

Mt cit | Loai tai S‘;}:‘“ V(N)
Lan 9776
Tai gbi 1xe |48.793,25
Xe 2 truc
2 xe 62.100,5

Té hop lyc cét do hoat tai tic dung 1én dam:
- Trang thai gioi han cudng do:

VuZln_wHan =MXY, % I:(l + IM) XM X VZ 4+ 1mx V]a“:l

trye
+ Xép 1 xe:

= V2 = 1,05%1,75x((1+0,25)x1,2x48.793,25+1,2x9776)

+ Xép 2 xe:
— V2t =1 05x1,75%((14+0,25)x1x62.100,5+1x9776)
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- Trang thai gidi han st dung:
2t - (1 + IM) xmxV, +mxV,
+ Xép 1 xe:
= VR = (140,25)x1,2x48.793,25+1,2%9776=84.921,075 N
+ Xép 2 xe:
= VM = (140,25)x1x62.100,5+1x9776=87.401,625 N

3.5.3.Téng hop luc cét do tinh tii va hoat tai tac dung 1én dim ngang:

+ Trang thai giéi han cuong do:
VE= VI VI =61.421,85 +189.127,9=250.549,75 N
+ Trang thai giéi han sir dung;

VE = VIOV L v =44 748+87.401,625-132.149,625 N

3.5.4.Tinh todn c6t dai:

(1 Céc gia tr ndi luc:
+ Gia tri mOomen: M? =71.833.400,8 N.mm

+ Gid trj e cat: VE = 250.549,75 N
Burde 1: Xdc dinh b, va d,
- Canh tay don gitra tong hop lwe nén va tong hep luc kéo khi ubn:

d, —%: 9oow}6;26§= 891,685 mm

d, =max; 0,9><ds ={,9%900 =810 mm
0,72xh =0,72 %1000 = 720 mm

L

= d, =891,685 mm

- Chiéu rdng nhé nhét b, cia vich trong doan d,
b, =b_=200mm

Bude 2: Xic dinh ty sb fl.

w%m
SVTH: LE BA TRUNG MSSV: 1351090243 Trang 124



CHUGNG 3: THIET KE DAM NGANG PGS.TS NGUYEN BA HOANG
W
- Ung suét cit trung binh v:

\Y 250.549,75

u

V= =
o, xb, xd,  0,9%x200x891,685

=1,56MPa

Véi:  hé s6 stc khang cua lyc cat: ¢ =0,9
- Ta co:

wf"T =1,56/30=0,052<0,25 (dat, tinh tiép)

Buéc 3: Tinh 1ap tim bién dang € va goc nghiéng ©
Gia st ban déu goc: =40
Dién tich cbt thép thidng chay doc dam:
A_=804,25 mm’

Vi so' dd tinh 1a dim gian don nén khong tdn tai luc doc: N =0

MS
40,5 Vi xcotg(6) 718334008 4 5,950,549, 75x cotg(407)
o o dxd, _ 0,9%x891,685
: E xA, 200.000 x 804,25
=1,704x10"* mm<0,002

Tir gid n-;:fl; = 0,052 va &_=1,704x10" tra bang 5.8.3.4.2-1 22TCN 272-

Ta dugc: 0=41,8, p = 1,858

41,840
40

sai sb: AB = %100 =4,5% < 5%

Budce 4: Tinh tyc cit danh dinh can thiét cha thép dai
- Trabang 5.8.3.4.2-1 22TCN 272-05 gia tri p=1,858

- Kha nang chiu cat clia vét liéu bétdng:

V. =0,0838,/F'bd, =0,083x1,858x+/30 x200x 891,685= 150.634,998 N

T
Ve .
gV 25054975

i —~150.634,998 =127.753,613 N
s ¢v < 0’9
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Budce 5: Tinh khoang cach thép (Tai: )
- Tinh khoadng cach thép dai:
Chon cot thép dai d12 co: f,, = 280 Mpa.
Dién tich céc nhanh dai: ta thiét ké dai hai nhanh

A, =2x113=226 mm’

A xf xd x cotg(@) 226%280x 891,685 x cotg(4l,8”)

v 127.753,613
= 683,22 mm

=8

- Kiém tra theo diéu kién ciu tao:

[ A xf
v yv
0,083./f" xb,
min (0,8xd;600) néu V, <0,Ixf" xb, xd,

(min (0,4xd ;300) néuV, 20,1xf' xb x d,

S < min-

Tinh todn cac gia trj trong biéu thic:

A xf
+) Ty 226x280 695,981 mm
0,083.,/f" xb.  0,083x+/30 x200
VE .
Y : 250.549,75  _ 0.05<0.1

£'xb,xd_ 30x200x891,685
+) 0,8xd, =0,8x891,685 = 713,348 mm
= S <695,981 mm

Chon: S=200 mm
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CHUONG 4 : THIET KE DAM CHINH

4.1TONG QUAN KiCH THUGC CAU

Chidu dai nhip tinh toan: L, = 24400 mm.

B& rong mit cAu: B= 8500 mm.

L& ngudi di: 2x 1250 mm

Chidu rong phén thanh lan can: 2x 250 mm.
-y Khd clu: K = 11500 mm.

Loai thiét dién ddm chinh: T ciing trude.

Bétong £ =50MPa

T4i trong thiét ké:0.5HL93, PL=300 kg/m’.

Quy trinh thiét ké: 22TCN272-05

. 11500 o
4‘—5? 1250 ; 4250 I 4250 : 1250 25
° S ey s i °
I b (P PHONG NUGC DANG PHUN
! 8¢ TONG BAN MAT CAL DAY 20CM
|
|
|
|
I
|| | !l
750, 5@2000=10000 750,
e 11500 |

Hinh 4.1 Mit cit ngang clu
S6 ddm chinh: 6 dim.
Khoang céch giita cac dam chinh: S = 2000 mm.
Lan can, tay vin bing éng sit trang kém,
Ong thoat nuée bang bng nhya PVC $100.
4.2 VAT LIEU SU DUNG

Bé tong: Cudng do thiét ké cia bé tong (theo mau hinh try H=30cm, D=15¢m)
& tudi 28 ngdy dugc st dung cho céc ket cau nhu sau:

+ 4+ o+ o+
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Bing 4.1 Vit li¢u sir dung

Két chu Cudng d f, (MPa)
Lan can 30
Bén mit ciu 30
Dém ngang 30
Dém chu 50
Tru va bé tru 35
M& vi bé mb 35
Coc khoan nhbi 35
Bé tong nghéo va bé tong tao 10
phing
Cbt thép:

Cét thép thuong:

Thép tron cé g& cp All (CIT) ¢6 gi6i han chay 300 MPa, theo tiéu chudn
1651:1885

Thép tron c6 gor cdp AHI (CIIT) ¢o gioi han chay 400 MPa, theo tidu chudn
1651:1885

Cap du ing lyce:

Cap dy ang luc dung loai tao ty ching thép theo fiéu chudn
ASTM 416-270.
Cuong do chiu kéo tiéu chudn f,=1860 MPa

au

Gioi han chay f, =1670 MPa

Modul dan hdi ciia cap E,=197000 MPa
Do gidn dai tvong dbi > 4% (miu dai 100mm).
43THIET KEE KY THUAT DAM CHU
4.3.1 Théng sb kich thude dim chi
Bé tong cip 50MPa: f =50MPa
Cot thép AllL, f, = 280 MPa

Chiéu cao dam :

ho=| L L“m):[i+i}x25000
20 25] ™ |20 25

Chon hg=1200mm
Chiéu cao dim chinh: H= 1200 mm
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Chiéu cao biu dim dudi: Hi=200 mm
Chiéu cao vit duéi: H,=200 mm
Chidu cao sudn dim: H;=550 mm
Chiéu cao vit trén: Hy= 100 mm
Chidu cao bau dam trén: Hs=150 mm
Bé rong bau dim dudi: b; =580 mm
Bé rong sudn dam; - b, =200 mm
B rong bau dim trén: b; =550 mm
Bé rong vat dudi: by =380 mm
Bé& réng vut trén: bs =350 mm

+ Détién cho viéc tinh todn tiét dién dim chinh dugc qui dbi nhu sau:

Chidu cao dim chinh: h=1200 mm
Chiéu cao biu dam dudi:
b, =8, + 252 _200+(380200)/(2x380)=300 mm

et
B& rong biu dam duéi: b;=580 mm
Chiéu cao biu dim trén:
h, = H, + ':’25:4 _ 150+(350%100)/(2x350)=200 mm

5

Bé rong bau dam trén: b= 550 mm
Bé rdng suon dam: b,=200 mm

+ Cac kich thuée cdu tao khac:
Khoang cach diu dim dén tim ghi:a=300 mm
Chidu dai toan ddm:L = 25.000 mm — Ly = 25.000 — 2x300 = 24.400mm

Chiéu dai doan vot:  L,, = 600 mm
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1

H, h
Lea b4 b2 b4 I
IR i
H,
i - h
H,
1 -
I b, L o] E
i 1 I ¥
. 550 ,
I I
g (1
2 1
[
P
o
cf’-—-—n
L]
o
[1p]
fon
&S
&
— ol
c(’.m-—-
~
o
(4]
=
)
&
i .

L. 580 I

Hinh 4.2 Kich thuée mit ciit ngang dim

4.3.2 Xidc dinh dic trung hinh hoc ctia dAm chinh
+ Dién tich tiét dién ddm chinh (khéng xép cap dy tng luce):

A=hb_+(b,~b_)h +(b b )h,

=1200x200+(580-200)x300+(550-200)x200=424.000
+  Mbmen tinh déi v6i truc x-x:
h[

h h,
K = bwhx5+(br —~bw)h:.(hm?'J+(bl ~-b, Jh, 5
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K, =200x1200><%£—n+(550—200) 20{}[1200—%“2}(580—200]30%22—9m238.100.000 mm*

+ Khoang cach tr truc trung hoa dén mép dudi dim chinh:

g =X5 _238.100.000/424.000 = 561,56 mm
bg A

+ Khoang céach tlr tryc trung hoa dén mép trén dam chinh:

Y, =h-y, = 1200-561,56=638,44 mm

Moémen quan tinh d6i véi truc trung hoa:

by, byi, 1 h Y h Y
I :—-—§-'5—+——§—b5+;~2~(br —b, )b} +(b; —bw)hf[ylg ——fJ +—(b,=b, )b} +(b, ~b, )b, [ybg —-51-]

3 200x561,56° 2
[ _200x638,44  200x +-2(550-200)200° +(550~200)200 638,44 - 220
g 3 _ 3 12 2

2
+——(580-200)300° +(580—200)300{561,56 —-3-9-9}
2 2

=6,98x10"

4.3.3 Tinh hé sb phin bd ngang
4.3.3.1 Tham s6 chung

+ Tham s do ciing doc :

K, =n(+A,e,’)=1,29x(6,98x10" +424.000 x 738,447) = 3,88x 10"
Do léch tdm cia dim chil va ban mat ciu :
€=V t18/2=638,44+200/2=738,44 mm
+ Dién tich ddm trong giai doan 3:
A, =A=424.000 mm’

He¢ s6 quy doi ban mit cau sang dam la,

n= _fi}.’sé.c_.= §9:129
£y, \I3o ’

Tinh hé sé phan bd ngang cho dim giita :
Piduy kién ép dung phirong phdp ddm don.
0 GRG0 G _
110 < =200 < 300 => Théa man |
6000 < L=25000< 73000
Ny=6 = 4
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4.3.3.2 H¢ s6 phan bé momen cho dam giira:
% Mot lan chit tai :

S 0d S 0,3 1.( ol
mg)™ —006+[ ] g =
(M) 4300] |L,| L.t

H*'s

2000 T [ 2000 7° [ 3.88x10" 1"
=0,06+ ) ) 7
4300 | | 24400 | | 24400%200

=0,432

% Hai l1an chét tai :

0.6 0,2 0,1
: K
(mg)™,, = 0,075+ 5 ] |2 |—%5
2900 L, L.t}

s

0,6 0,2 T
20’075{2000 [ 2000 | 3,88%10 :
2900 24400 24400% 200

=0,59

x Hé sb phan b luc cat :
% Mot lan chét tai -
S 2000
m —036+——--—036 —me = (), 623
( g) M 7600 2600

% Hai lan chit tai :

(mg)y' =0,2+

~( ) =0,72
3600 | 10700

S (S Y _,,,2000 2000
TTU3600 10700

x Hg sb phén bd ngang cua tai trong lan & trudng hop dim giita khi tinh luc cit va
momen liy bing hé s6 phan bd ngang cua téi trong xe .

4.3.3.3 Tinh hé s6 phéin bé ngang cho dim bién:

St dung phwong phdp nén léch tim

y, = l_'_l 1 El
r hy 9 7 A L. n 2 Za
Ta c6 dudng anh hudng cho dam bién: .
SRV TS
Yo = n 2 Za

Trong do: n - s6 ddm cha (n=6)

— khoang cach gitra 2 dam ddi xiing

Ta co:

i
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w

=0,524
— Y,
{yl =-0,19

1740

I—TF——1

554 IJL.Id
| I 3000 500

o, I . 0z,

A A Illi T . Jl

PL

A ARRAARRAARRARARARRAARARARARARAA]

Jal a Jal Ja Ja a
|50 2000 2000 I 2000 L 2000 . 2000 |50
2009

-
=

.47
427
0.298
0.256
8.22
8.177
t.049
0.085{
0.13

“ g

B.576
B.55!

0.537
0.523

Hinh 4.3 Dwong dnh huéng dim bién theo pp nén 1§ch tim

> Hoat tai ngudi: mg'™* = Lo, = (0 599.+0,47)x1250

¢ = =(,535
B, 1250 2
DC3: £=0,537-0,204=0,333
DW: g- 1 ><6585><O,L’r’:’+l915><0,137=0’197
8500 2

Poi vai xe va lan:

- Khixép 1 lan xe trén cau:

Hoat tai xe 3 truc va xe 2 tryc:

mgs =1,2x w—gwﬂ@él%

Tai trong k?m

w 1,2 3000x(0,47+0,256) _
"8l = 3000 Z 1% 3000 2 =0,436

- Khi xép 2 1an xe trén ciu:
Hoat tai xe 3 truc va xe 2 truc:
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0,427 +0,298-+0,177+0,049
2

mgt* =1.0 =0,4755

Téi trong lan:

fanw m
mgo = "““““—3 000 DRI

1 y 3000x(0,47+0,256)+3000x(0,22+0,006)
3000 2 2

]:0,476

- Dim trong

o Oy
T
N
rm" I T - i rm—'
T |
LT LTI
Lmu”ﬂum“nnmmmmvmMvm
il i il il B i
|0 2000 2000 ki e | 2000 | 2000 (T
I B R

Hinh 4.4 Puong anh hwéng dim trong theo pp nén léch tim

Ta ¢6 hé s6 phén bb ngang :

DC3: £=0,383-0,05=0,333
DW: g= 1 ><8'243X0’344+257XO’01]=0,167
8.500 2

Tinh cho hoat t4i:

» Khi xép mot 1an xe:
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Hoat tdi xe: mg=1,2x

0,319;0,244 ~0,338

Tai trong lan:

PGS. TS NGUYEN BA HOANG

m
3000

mg =

%2 Qs = 3000

1,2

3000>(0,344+0,219)

2

=0,338

» Khi xép 2 1an xe trén cdu:
Hoat tai xe 2 truc, 3 truc:
0,319+ 0,244 +0,173+0,098

mg =1,0x 3 =0,417
Tai trong lan:
mg = m_ = L0 {3000x(0,344+0,219)+3000><(0,198+0,073)]=0,417
3000 3000 2 2
Hoat tai ngudi di bd: mg™ = —x Z 1250>< (0,396+0,344) _ 0,37
1250 2
TAI TRONG |DC2 DC3 DW TRUCK LANE PL
BIEN 0,167 0,333 0,167 0,476 0,476 0,535
TRONG 0,167 0,333 0,167 0,417 0,417 0,37
a) Hé s6 phin bd ngang theo phwong phip don biy.
- Dim trong.
1800 1200 1800
554
rij" L 3000 3000 r_.l
D6, ¥ DG,
1 | 1 L
P
MHYHHYHV‘HHHY*HYH&HHHV
o Ja) Jal Ja) Jal JaS
|.z50 2000 2000 ! 2000 | 2000 | 2000 |0 |
2000

Hinh 4.5 Puéng anh hwdng dim trong theo pp don béy.

M

SVTH: LE BA TRUNG MSSV: 1351090243 Trang 135




CHUONG & THIET KEDAM CHINH____ PGS.TS NGUYEN BA HOANG _

Hoat tai xe 2 truc 3 tryc:

. £y as : 0,
Hai lan chat tai: mg" =1x Z-H =0,7
%+ Hoat tai lan.
Hai lan xe:
+mg® = L Z Q, :—lm—-—x—!-x 4.000x1= 0,667
3.000 3,000 2
< DW: g= ><~1—-x4.000><1m0,235
8.500 2
- Dim bién:
sy
554 554
I o . 3009 | f‘_"'"'

AT

———

Jl | |

I i
mvmmmv‘mlHlnmlnm
a Ja Jal Jal Jas Jas
SRS O 1 S S S " S W R S

Hinh 4.6 Dwdng anh huéng dam trong theo pp don biy.

Hoat tai xe 2 truc 3 truc;

Mot Jan chét tai:  mg¥ =1,2x 9%-5- =0,195

*» Hoat tai lan.

Mot lan lan xe:
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L2 1

+mgs" = LN mMX—Z—XIZSOXO,&SmO,lSﬁ

n
—X
3000
% Hoat tai nguoi

1 (1,25+0,625)x1250
1250 2

|
< DW: =
58500

=0,9375

T g =

x%leSOxO, 625=0,046

DC3 DW TRUCK | LANE | PL
DAM BIEN 1,098 | 0,046 0,195| 0,156 | 09375

DAM
TRONG 0,000 | 0,235 0,7| 0,667 | 0,000
THIET KE 0,000 | 0,235 07! 0,667 0,000
BANG TONG HOP HE SO PHAN BO NGANG
TAI TRONG DC3 | DW | TRUCK | LANE PL
Sang (PP DAMPON MOME:I\I 0,476 | 0,476
BIEN LUC CAT 0,476 | 0,476
PP DON BAY 1,098 | 0,046 | 0,195 0,156 | 0,9375
PP NEN LECH TAM 0,333 | 0,167 | 0,476 0,476 | 0,535
DC3 | DW | TRUCK | LANE PL
PP DAM PON MOME}\I 0,59 059
DAM LUC CAT 0,72 0,72
TRONGpp PON BAY 0,000 | 0,235 0,7 0,667 | 0,000
PP NEN LECH TAM 0,333 | 0,167 | 0417 0,417 0,37

4.3.4 Tai trong tac dung én ciu
4.3.4.1 Tinh tai :

v ‘Tinh tai ban than dam
v" TLBT dam chu (chua ¢6 méi noi )
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{300

__PGSTS BA HOANG _
1200 \ 600

X

1200

Hinh 4.7 Kich thwée phin ddu dim
+ Phén diu ddm dén tiét dién chudn bj thu hep (tinh ludn phén canh) :
A= 300x580+(1200-3000)x550=696.000 mm?
+ Phén giira dim :
Ay=424.000 mm’
Tdi phdn bé déu do TLBT dém -
Trong luong doan dam:

DC,, =7, x A, xL, x2=2,5x107 x696.000x 1.200x 2 = 41,760 N

Poan vit
Dién tich trung binh:

A1=696.000 mm? , Ay=424.000 mm?,
As=(A+A3)/2=(696.000+424.000)/2=560.000 mm?

Trong lugng doan dau:
DC, =y, x A, xL, x2=2,5x10"x560.000x300x2 =8.400 N

Doan dam con lai: dai 21.400mm
Dién tich tiét dién A,=424.000 mm?

Trong lugng doan dam:
DC(IS - ’Yc X Ag3 X [L - 2 x (Lck + Lcinc ):|
=2,5x107° x424.000 x [25.000 -2x (300 + 1200)} =233.200 N

Tinh tdi ddm cht coi 13 tai trong rai déu sudt chidu dai dAm:

Do DG +DC, +DC,, _ 41.760+8.400-+233.200

= =11,33 N/mm
‘ L 25.000
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W

» w A
Bin miit cau:

Bxh, - ,
chbmc:}.chme:ch X g:2,5><10 XHSOOXZOO:“9,58 N/mm

N, 6

Dim ngang:

(1000><200><1800)><6
25.000

A xt N
Dcdn :,ch( dnxljn)x n :2,5XIOMSX
=2,16 N/mm

DC,=DC, +DC, =11,74 N/mm
Tai trong lan can va 12 b hanh:

Trong lugng thanh lan can s& duge truyén vao cft va truyén xubng ban,
vdi 1 thanh lan can dai 2000 mmm.

- Tai mét cot lan can c6 2 thanh lan can, vdy trong lugng do lan can tac dung
1én cit la:

P = [ymépxnx(Rf-Rg)xL,m]x 2 =[7,85><10'5><n><(1002-922)><2000]x 2=15152N
- Tai trong tac dyng 1én try lan can: (dd tinh & phin lan can)
P, =131,79 N

- Trong lugng lan can phén bé téng quy v& lyc tip trung tai ¢dt lan can (tinh
cho dai 1000mm):

P = 2,5x107° x1000x 250% 650 = 4.062,5 N

- Trong luong 1& bd hanh (mdt nita tdc dung 1&€n bo via, mot nira tac dyng 1én
Jan can bé-tdng): '
Xét cho dai 1000 mm

P, = 2,5x10° x1.000x100x 222

=1.562,5 N
- Viy trong lugng toan b do lan can va 1& bo hanh gay ra trén ban mit clu la:
DC, = 3 P, +P,+P,+P, =1.515,2+131,79+4.062,5+1.562,5 = 7.271,99 N

Tinh tai lop pha mdt citu va tién ich cong cfng

L&p pht bé tong atfan

L.&p phong nude
DW, =h, xy,xB, =5x1,8x 107°%11.500 = 0,765 N/mm

W
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Tién ich va trang thiét bj trén ciu

DW, = 0,05 N/mm

4.3.4.2 Hoat tii :
(a)  Xe tai thibt ké

Xe tai thiét ké: gdm tryc trudce ndng 0.5x35 KN, hai truc sau mdi truc ning
0.65x145KN, khoang cach giita 2 truc truée 13 4300mm, khoang cach hai
truc sau thay ddi tir 4300 — 9000 mm sao cho gy ra ndi lyc 16n nhit, theo
phuong ngang khoéng céch gitta hai banh xe la 1800mm.

-y

C )R ©
I b i
35 KN 145 KN 145 KN

| 4300 mm__|4300 mm ti 900mm |

Lot S}

600 mm néi chung 7’1‘—4

300mm mut thira clia mat cdu | 1800mm N
Lan thiét k& 3600 mm
Hinh 4.8 Ddc trung xe tdi thiét ké
(b) Xe hai truc thiét ké
- Xe hai tryc: géln ¢6 hati tryc, méi truc ning 0.5x110KN, khoéang cach giita hai
truc khong doi 1a 1200mm, theo phuong ngang khoang cdch gitra hai banh xe 1a

1800mm
110 kN ‘ 110 kN r ‘
1200 L1800
3500

Hinh 4.9 Dic trung xe 2 truc thiét ké
(¢) Tai trong lan
— Tai trong lan: bao gom tai trong rai déu 9.3N/mm. xép tho phuong doc ciu, theo

phuong ngang céu tai trong nay phén bd theo chidu rong 3000mm, tai trong lan
¢6 thé xe dich theo phuong ngang dé gay ra ndi lyc 16n nhit.
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W

9.3 KN/m M
1 |

Hinh 4.10 Ddc trieng tdi trong lan thiét ké

(d) Tai trong nguoi di bd
— LA tai trong phén bé duge qui dinh do 16n 14 3.10° MPa.
(e) Tai trong xung kich
~ Latai trong dwra vao tai trong xe 3 truc hay xe hat truc 14y bing 25% tai trong
ciia moi xe.

Hoat tai thiét ké 12 xe HL93 : xe 2 truc + tai trong 1an ; xe 3 tryc + tai trong lan .
Ta xét 4 mat cit (tinh tir gbi):
+ mat cdt I-I (tai géi):ZI:O mm
+ mat cét II-11 (thay ddi tiét dién): z, =1.800 mm
+ mit cit III-ITI (cach gbi 1/4 nhip): z; =6.100 mm
+ miit cit IV-IV (Ly/3): zs =8.133 mm
+ mat cit V-V (gitta nhip): zs =12.200 mm
4.3.5 Xdc dinh ni lye tai cac mijt ciit nguy hiém
So @b tinh ctia ddm chi 13 1 ddm gidn don géc 1én 2 gbi .
" Chidu dai nhip tinh todn 13 : L=24.400 mm
n=1,05
Véi Toc = Yoz = Toca = 129
Yow = 13
4.3.5.1 Tinh ndi lyc do tinh tai
| Chi v& va tinh dai dién cho mat ct gitra nhip 1am dai dién.
Ta v& dudng anh hudng cho luc cit va momen tai mat cit giita nhip :
BANG TONG HOP HE SO PHAN BO NGANG

TAI TRONG DC3 | DW | TRUCK | LANE PL
. MOMEN 0,476 0,476
DAM (PP DAM DON .
BIEN LUC CAT 0,476 0,476
PP PON BAY 1,098 | 0,046 | 0,195 0,156 | 09375
PP NEN LECH TAM 0,333 | 0,167 | 0,476 0,476 | 0,535
DC3 | DW | TRUCK | LANE PL
A — S Ry T
DAM [PP DAM DON - 2
TRONG ‘ ; LUC CAT 0,72 0,72
PP DON BAY 0,000 | 0,235 0,7 0,667 | 0,000
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PPNENLECHTAMf (0333[ 0,167 ‘ 0,417 ] 0,417 ’ 0,37 ”
r;ggg1
4300 4300

LANE+PL

ARRRRRRRRRRRTNTTININIE
L A

24400

12200 12200

5 7

3950
3950

£100
55800

4300 4300

|lf——

IIEERITRRRRETIRINIIINNE
742% A

Hinh 4.11 Dll(mg anh hwéng ciia mjt cfit 4-4
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Pudng anh hudng M co:  y = 6.100
Dién tich dudng anh huéng mémen

Q, =L, x —;- = 24.400 x —6-'120—0~ = 74.420.000 mm’

Pudng anh huéng Veo:  y =05

¥y’ =0,5
Dién tich dudng anh hudng Iyc cit
0, = 3050
Q) =3050

a) Nbi lye do tinh tai _
M, =DC, xQ, =11,33x74.420.000 = 843.178.600 Nmm

Voo = DC x€}, = 11,33x0 =0 Nmm

M, =DC, x€, =11,74x 74.420.000 = 873.690.800 Nmm
M, =DC, % =7,272x74.420.000 = 541.182.240 Nmm
Voo, = DC, %€}, =0 Nmm

My, =DW xQ,=14,2025x% 74.420.000 =1.056.950.050 Nmm

Vi = DWxQ, =0 Nmm
b) Nbi lyc do hoat tai

Xe 3 truc
Mlick = ZR xy, =0,5%(145.000%3.950+145.000x 6.100+-35.000%3.950) =797.750.000 Nmm
VE = ZPi xy, =0,5%(145.000x0,5 +145.000 0,324 +35.000%0,148) =62.330 N

truck

Xe 2 trye

ME =3P xy, =0,5x(110.000x6.100+110.000x5.500) = 638.000.000 Nrm

tandem

VE

tandem

= ZPi xyi': 0,5x%(110.000x0,5+110.000x0,451) = 52.305 N

Tai trong lan
Theo 3.6.1.2.4, tai trong lan rai déu sut chidu dai dim céu va co 4o 1on 12 9,3
Momen do tai trong lan gdy ra tai cic mét cit xac dinh bing phuong phap
dudng anh hudng : nhan gia tri d lon tai trong lan véi dién tich dudng anh
hudng momen.
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M, = W,,, xQ,, =9,3x74.420.000 = 692.106.000. Nmm

Luc cit do tai tong lan gdy ra tai cic mit cit x4c dinh bing phuong phap dudong
anh huéng : nhin gid trj do 16n tai trong lan véi di¢n tich duwong dudng anh
huéng Iyc cit.

Viw = Wi Xy, = 9,3%3.050 = 28.365 Nmm

lan
Tai trong ngudi bo hanh

Tai trong ngudi bd hanh phan bb déu trén toan b bé réng 1000 mm cita 1& bo
hanh va kéo dai dén hét chidu dai nhip dim. Ta chuyen tir tai trong phén bd trén
dién tich thanh tai trong phan bd theo phuong doc cdu, bing céch nhan gia trj
dd 16m v6i 1000 mm. Puge gid tri d6 16n phan bé trén chidu dai,

Tinh todn momen va lyc cit tuong tu tai trong lan :

My, =w, xQ, =3x74.420.000 = 223.260.000 Nmm
Vi =Wy, xQu . =3%3.050=9.150 Nmm
3 Tai miit cit thay ddi tiét dign x, =1800 mm

V& dwong anh hwéng M, V

|1200

4300 4300

DW4+DC
v LANE+PL

[
T HHHHHMHH
%BW S

[v]

o 2 ©

[w]

\ 5 L I——
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W
11200‘ ‘

4300 4300

DWADC
* Y LANE+PL

TIRRRERTITINNNITINIR
S

lilf———
26
0.9
110.074 N el

0.574

k- =
bad =]
o

Hinh 4.12 Xép tdi trén duong anh hudng momen, lue edt tai mdt cdt gitta dam.
Dién tich dudng anh hudéng mébmen

Q, =L, x % =24.400 x-l—'%@ =20.337.400 mm’

Dién tich dudng anh hudng huc cét
Q) =10.463,8

QV(_) =0606,6
¢) Noi lwe do tinh tai
M, = DC %€, =11,33x20.337.400 = 230.422.742 Nmm

V.., =DC, xQ, =11,33x(10.463,8 - 66,6) =117.800,276 Nmm
M, =DC, xQ, =11,74x20.337.400 = 238.761.076 Nmm

V. ., =DC, xQ, =11,74x(10.463,8 - 66,6) = 122.063,128 Nmm
M,, = DC,xQ, =7,272x20.337.400 = 147.893.572,8 Nmm

V,., = DC, xQ, =17,272x(10.463,8-66,6) = 75.608,4384 Nmm

M, =DW xQ, =14,2025x20.337.400 = 288.841.923,5 Nmm

V., =DWxQ, =14,2025%(10.463,8 - 66,6) = 147.666,233 Nmm

d) Noi lue do hoat tii
Xe 3 truc

M
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M. =D xy, =0,5x(145000x1667-+145000x1350-+35000x 1033) =236.810,000 N

Viwk = ZR Xy, = 0,5><(145000><0,926+145000><0,75+35000x0,574) =131.555 N
Xe 2 truc

Mo = 2P %y, =0,5x(110000x 1667 +110000x1579) = 178.530.000 Nmm

Vf"dcm =ZR xy, =0,5x(110000x 0,926 +110000x0,877) =99.165 N

Tai trong lan

M, =w, xQ = 9,3><%>< (24400--1800)x1667 =175.185.030 Nmm

Tai trong ngudi b hanh

- 9,3><—;->< (24400 - 1800)x 0,926 =97.313,34 Nmm

: ! - )
My =w, xQ, =3x5x(24400—1800)x1667:56.511.300 Nmm

Vo, =Wy xQ = 3x%x(24400—1800)x0,926 =31.391,4 Nmm

Tinh toén tvong ty cho cac mit cit con lai ta dugce bang két qua.

Béng tdng hop ndi lyc do hoat tai tac dung 1én ddm chi (chua nhén hé sb)

Mat cit I-1 I1-11 1111 IV-IV V-V
Xe3tryue | M 0 236.810.000 627.875.000/727.027.777,778/ 797.750.000
v | 143.555,328 131.555 102.930,328 89.388,661 62.330
Xe2truc |M 0 178.530.000 486.750.000(574.444.444,444| 63 8.000.000
v | 107.295,082 99.165 79.795,082 70.628,415|  52.305
Lin M 0 175.185.030 519.079.500615.205.333,333/692.106.000
\Y 113.460 97.313,34 63.821,250 50.426,667| 28.365
Nguoi M 0 56,511.300 [104.653.125,000/124.033.333,333|223.260.000
\Y% 22.875 31.391,4 12.867,188 10.166,667 9.150
Bang téng hop ndi lire do tinh tai tac dung 1én dim chi (chua nhan hé sb)
Miit cit I-I 11-11 HI-111 V-1V V-V
DC1 M 0 230.422.742 637.184.040| 755.181.084,444 | 843.178.600
v | 1392752 1 117.800,276 69.637,6| 46.425,067 0
DC2 M 0 238.761.076 495.823.250| 587.642.370,37 | 873.690.800
v [108.376,667| 122.063,128 54.188,333| 36,125,556 0
DC3 M 0 147.893.572,8 | 392.239.912,5{ 464.876.933,333 | 541.182.240
v 857355 | 75.608,4384 42.867,75 28.578,5 0
DW M| 0,000 [288.841.923,5 782.805.375] 927.769.333,333 [ 1.056.950.050
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W

v | 171,105 | 147.666,233 85.552,5 57.035 0

TO HOP NOI LUC TAI CAC MAT CAT PAC TRANG THEO CAC
TTGH.
13. Hé sb didu chinh tai trong:

n,=1 H¢§ 56 déo dbi véi cac bo phan va lién két thong thudng
ng =1 Hé 36 du thira d6i v6i mirc du thiva théng thuomg
n, =1,05 Hé s6 quan trong cAu thiét ké 1a quan trong

14, Heé sb didu chinh ctia tai trong

n="np *Ne xN, =1,05>0,95

5
TTGH n yLANE | 0 3iryc 2truc ( 1+ IM) vDC yDW
Cbl 1,05 1,75 1,75 1,75 1,25 1,25 1,5
SD 1 i 1 1 1,25 1 1

4.4.1. TTGH cudong d I
Dam bién ;

M =1 { 1’75-[m851_m ( 1+ ]M) M +mgh M

Tane

+mgl, My [+1,25Mp + 1,5.Mgw}

VE =q, {1,75. (mgt, (14TM).VE, +mgl Vi, +mgy Ve |+1,25.vE + 1,5.V§w}
Dam giita :
M, =7, {1, 75 mgly (14 IM) ML, +mgl, My, e My, |+1,25M} +15 .M‘DW}

ek Tane

Vo =175 me (14 IM) Y, vmgl Y

lane

+mgl,, Vi |+125VE +15.Vh, )
Bang 4.1: Bing tonig hop momen do hoat tii va do tinh tii ¢ TTGH CD1 (N.mm)
DAM BIEN
MAT CATI|I-I II-11 TH-I11 v-1v \AY
991.175.173,333

DCI1 0| 304.764.390,000 | 836.304.052,500 1.115.072.070,000

.. DC2 . 0 O SOOT TPV TR R PO 771.280.611,111 . 867.690.687,500 ..................
237.151.687,500 | 650.768.015,625
DC3 0| 62.473.429,659 | 171.433.356,757

203.180.274,675 | 228.577.809,009

DW 0| 75.032.747,213 | 205.897.383,759 | 244.026.528,900 | 274.529.845,013
M
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CHUONG 4: THIET KE DAM CHINH

PGS.TS NGUYEN BA HOANG _

LL  |0] 424370691481 |1.140.476 470,613 | 1.332.957.902,092 | 1.477.540.559.775
PL  |0| 37.491.546,094 | 102.880.562,695 | 121-932.518,750 | 137.174.083,59%4
Téng Mu | 0| 1.141.284.491,947| 3.107.759.841,949| 3.664.553.008,861 | 4.100.585.054,891

Biing 4.2: Bing tong hop lye cit do hoat tii va do tinh tii ¢ TTGH CP1 (N.mm)

DAM BIEN
MAT CAT I-I 1111 -1 IV-IV V-V
DC1 182.798,700 | 155.828,400 | 91.399,350 | 60.932,900 0
DC2 142.244,375 | 121.257,500 | 71.122,188 | 47.414,792 0
DC3 123.555,572 | 31.943,150 | 18,735,886 | 12.490,591 0
DW 12.396,557 | 38.364,827 | 22.502,446 | 15.001,631 0
LL 256.188,623 | 228.980,735 | 168.356,270 | 141.835,425 | 92.928.641
PL 39.405,762 19.292,098 | 12.649,250 | 9.994,469 | 5.621,889
Téng Vu 756.589,590 | 595.666,710 | 384.765,390 | 287.669,807 | 98.550,530

Bing fong hop ngi liee tink todn dim giiva
Bang 4.3: Bing tong hgp momen do hoat tii va do tinh tai & TTGH CP1 {N.mm)

DAM GiUA
MAT CAT[I-1 1111 -1 V-1V \TAY,
836.304.052.500
DCL | 0] 304.764.390,000 001.175.173.333 | 1-115:072.070,000
650.768.015,625
DC2 10| 237.151.687.500 11280.611.111 | 867:690.687,500
DC3 0| 6.191.060,597 | 16.988.891,210 | 20.134.982.175 | 22.651.854.947
DW |0, 75.032.747,213 | 205.897.383,759 | 244.026.528.900 | 274.529.845.013
LL 0] 526.897.224,087 |1.416.011.752,378|1.654.996.050.706| 1.834.509.392.494
PL 0| 25.928.732,813 | 71.151.043,350 | 34327162500 | o) pce 057 013
Tong Mu | 0|1.175.965.842, 209|3.197.121.138,832| 3.765.940.508, 726|4.209.321.907, 766

Béng 4.4: Béng tong hop lire et do hoat tai va do tinh tii & TTGH CP1

(N.mm)
DAM GiUA
MAT CAT I-1 I1-11 II1-111 V-1V V-V
DC 182.798,700 | 155.828,400 | 91.399,350 | 60.932,900 0
DC2 142.244,375 | 121.257,500 | 71.122,188 | 47.414,792 0
DC3 0 3.165,537 1.856,709 | 1.237,806 0
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CHUONG 4: THIET KE DAM CHINH

PGS.TS NGUYEN BA HOANG

DW 63.330,238 38.364,827 | 22.502,446 | 15.001,631 0

LL 388.050,415 | 346.838,467 255.0310,23 214.8238,95 140.7959,55

PL 0 13.342,199 8.748,079 | 6.912,063 3.888,035
Téng Vu 776.423,728 | 678.796,929 430. ?9’00 346'33-3 8,14 ]44'?7’59

Cén ctr trén cic gia tri ndi lyc tinh todn thi ta s& chon nhitng gia tri ndi lye bét lgi nhat
dé tinh toan.

THGH CP
Momen Luc cat
DAM BIEN 4.100.585.054,891 756.589,590
DAM GITA 4.209.321.907,766 776.423,728
MAX 4.209.321.907,766 776.423,728

4.4.2. TTGH Sit dung

Dam bién :

E E
+ mgM—]anc M

truck lane

ME = n{l [mgt , (1+1M) M + gl o My, |+ 1ME, +1 .MEDW}

Ve = n.{l.[mgs_w(l + IM).VE

truck

E E
+ mg\’fianc V,

Jane + mgf'—PL V["EL:] +1 V[?C + 1V§W}
Déam gifta :
M[S =N {1 .[mgf\’l—-LL (1 + IM) 'MIIUCK + mg;\flmla:w 'MI

lane

+mg .M;L] FIM+ l.M:)w}

\/Sl =M. {1 '[mg[\f—LL' (1 + IM)'V:ruck + mg[\’wlanc 'V;mc

Bang 4.5: Bang tong hop momen do hoat tdi va do tinh tii & TTGH SD

rmgh Vi |+1Vh 1V, ]

(N.mm)
DAM BIEN
MAT )
CAT |I-] II-11 TII-T1E V-1V A
232.201.440,00 637.184.040,000 755.181.084,444 849.578.720,000
DC1 0 0
180.687.000,00
be2 o 0 495.823.250,000 587.642.370.370 661.097.666,667
DC3 | 0]47.598.803,550 | 130.615.890,863 | 154.804.018,800 | 174.154.521,150
DW |0]47.639.839,500| 130.728.497,625 | 154.937.478,667 | 174.304.663,500
L 0 0 620.667.467,000 725.419.266,444 804.103.706,000
PL 0]20.403.562,500} 55.989.421,875 | 66.357.833,333 | 74.652.562,500
759.480.681,73 | 2.071.008.567,36 ; 2.444.342.052,05 | 2.737.891.839,81
Téng Mu | 0 0 3 9 7

W
e e e S S LLLLEEEEEESSSSSSSESSSS
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CHUONG 4: THIET KEDAM CHINH___PGS.TS NGUYFN BA HOANG

Bang 4.6: Bang téng hop Iye cit do hoat tii va do tinh tai ¢ TTGH SD(N.mm)
DAM BIEN
MAT CAT -1 II-11 II1-111 V-1V V-V
DCl1 139.275,200 | 118.726,400 | 69.637,600 | 46.425,067 0
DC2 108.376,667 | 92.386,667 | 54.188,333 36.125,556 0
DC3 94,137,579 24,337,638 | 14.274,961 9.516,641 0
DW 7.870,830 24.358,620 | 14.287,268 | 9.524,845 0
LL 139.422,380 | 124.615,366 | 91.622.460 | 77.1 89,347 | 50.573,410
PL 21.445,313 10.499,101 6.883,945 5.439,167 | 3.059,531
Téng Vu 510.527,968 | 394,923,792 | 250.894,567 | 184.220,621 | 53. 632,941

Bing 4.7: Bang téng hop momen do hoat tai vit do tinh tii & TTGH SD (N.mm)

DAM GiUA
MAT CAT|I-I I1-11 TI-111 V-1V \AY;

637.184.040,000

DC1 | 0]232.201.440,000 755.181.084.444 | 849-578.720,000
495.823.250,000

DC2 | 0|180.687.000,000 $87.642,370.370 | 661:097.666,667

DC3 (0] 4.716.998,550 | 129431713 1 15340938800 | 1) oo oo 1
130.728.497,625

DW | 0| 47.639.839,500 154.937.478,667 | 174-304.663,500

LL  |0{175.009.573,057| '/0-618.640,750 .| 998.372.458.500

900.678.122,833
PL |0 14.110.875,000 | 38.721.656250 | 45.892.333.333 | 51.628.875.000
Téng Mu | 0| 654.365.726,107 | 2.086.020.001,738 | 2.459.672.328.448 | 2.752.240.939,817

Bing 4.8: Bing tong hop lye ciit do hoat tii va do tinh tii & TTGH SD

(N.mm)
DAM GiUA
MAT CAT I-1 111 TTI-111 V-1V V-V
DC1 139.275,200 | 118,726,400 | 69.637,600 | 46.425,067 0
DC2 108.376,667 | 92.386,667 | 54.188,333 | 36.125,556 0
DC3 0 2.411,838 1,414,636 943,091 0
DW 20.147,843 | 24.358,620 | 14.287,268 | 9.524,845 0
LL 211.183,899 | 188.755,628 | 138.781,079 | 116.919,158 | 76.603,842
PL 0 7.261,060 4.760,859 3.761,667 | 2.115,938
Tong Vu_ | 478,983,608 | 433.900,213 | 283.069,775 78.719,779
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GHSD
Momen Luc cét
DAM BIEN 2.737.891.839,817 510.527,968
DAM GiUA 2.752,.240.939,817 478.983,608
MAX 2.752.240.939,817 510.527,968

4.4CHON VA BO TR CAP DUL CHO DAM CHU :

4.4.1 Thong sb chung va bb tri cap

15. Dung loai tao d¢ ty chung thip D, = 15,2 mm fiéu chudn ASTM A416M Grade
270.

16. Loai tao thép DUL: tao thép c6 d6 ty chung thap

17.Cudmg d¢ tiéu chuan: f = 1860 MPa

18.Hé sb quy dbi tmg sudt: ¢, = 0,9

19. Cép ctia thép: 270

20.Gi6i han chdy (TCN 5.9.4.4.1): £ = 09xf = 1674 MPa

21.Ung suit trong thép DUL khi kich (TCN 5.9.3.1): = 0,75xf = 1395 MPa

22.Dién tich 1 tao cép: A = 140 mm’

23.Mbdun dan hdi cap: E = 197.000 MPa

24. Bétong dim cAp: f;lz 50 MPa

25. Mémen tinh todn: M,=Max (MM ) =4.209.321.907,766N.mm

26.Dbi voi chu kién BTCT chiu udn va chiu kéo DUL thi hé sd strc khang: ¢ =1
A, :dién tich mét ct ngang cdt thép DUL.
A, dign tich mat cit ngang cbt thép DUL tinh theo kinh

nghi¢m

+ (o thé tinh gan dung dién tich cbt thép theo cong thirc kinh nghi¢m:

e Mo SDOBNITE g yesopsipt
P (), 85.1

"~ 0,0H  0,85x1860x0,9x1200

$4 tao cap DUL cén thiét theo cong thirc trén la:
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CHUONG 4 THIETKEDAM CHINH_____ PGS TS NGUYEN BA HOANG

A,
My = n—LE =105

><—2—-’4—6-;;-5~6—2’12£= 18,489 (tao)

pxl
Viy chon : n;=22 tao thép Dpf 15,2 mm

So bd b tri nhu sau:

MAT CATB-B MAT CAT A-A
TY LE: 1/20 TY LE: 1/20

,._550__ — I..,__55__j0 NHOM CAP |

TI NHpM cAp |

410 289
11478
i)

& ~ NHOM CAP i
d“L CJL[ L ] *0
‘ 74119220 {1079 L?gag 22001070
, 580 | 580 |
MAT CAT D-D MAT CAT C-C
TY LE: 1/20 TY LE: 1/20
o 550 , - 550 "
H I | |
[ I
I~
2
g NHOM CAP |
— /—._-‘.—“
NHOM CAP | = s
o‘;'——r oo
~
= =] I oo
g“:’- E,--—- o0 o o0 0
F9L1083,8311070 79110_220_(1979
e 580 -l | 580 -l
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CHUONG 4: THIET KE DAM CHINH

MAT CAT E-E
TY LE: 1/20

\ 550
b=

I

-t
I

P

1035

NHOM CAP !

558110,

580 2

|
Hinh 4.13 Bé tri cAp DUL tai cic mit cit
4.42 Bb tri cap DUL theo phuong doc dém

COT THEP DU TREN 1/2 DAM CHINH

PGS.TS NGUYEN BA HOANG

¥ LE: $/30
aooi 1200 _,_aoo_i_ L 10400 '
9 Q o 9
—
E[Q ‘%E
o s
%ooL o 6100 ] o §100 9 ‘ﬂ
. 12500 |

Hinh 4.14 B4 tri ¢bt thép dy trng hye trén 1/2 nhip

— Pé giam ting suét kéo dau dam nén s& thict ké nhém cép duge uon gip khic vé

phia thé trén dim chi gdm 6 tao cap

— Ta chon khoang céch gifta cdc tao cap tinh tir tim la 52 mm theo phuong dimng
va 55 mm theo phuong phuong ngang, cich mép dudi la 55 mm va 2 bén cua

biu 14 70 mm.

Bang 4.9 Bang toa d) cic hang cap tai cac mat ciit

\AY

Khoéng cich dén day ddm (mm)
|Hang  |S6eap | I | NI Iv-Iv
Al6 55 55 55 55 55
B |6 110 110 110 110 110
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CHUONG 4: THIET KEE DAM CHiNg___

PGS TS NGUYEN BA

C 4 165 165 165 165 I¢
D 2 914 801 383 35 5
E |2 969 856 438 110 11
F 2 1024 911 493 165 16

Toa dg cdc nhdm cot thép dir 1ing lirc tinh dén ddy dam ¢é don vi I mm

Bing 4.10 Bing goc uén cap

Hang Sécap | Gée ;1(‘)11 Tana | Sina Coso. L (mm)
o
A 6 0 0 0 1 25000
B 6 0 0 0 1 25000
C 4 0 0 0 1 25000
D 2 5 0,087 | 0,087 | 0,996 25106
E 2 5 0,087 | 0,087 | 0,996 25106
F 2 5 0,087 | 0,087 | 0,996 25106

Tinh cho mjt cit x, =0 mm

+ Dién tich ¢bt thép DUL bau dim tai mit cit X,

Toa dd trong tam cac bt thép DUL bau dim (tinh dén déy dam)

] [z“;(yml «n,, )

i=1

Apsxg(Am xn ) = 140x22=3080 mm?

|

4
2.0
i=t

6><55+6><110+4x165+2x(914+969+1024)

= 339,273 mm

22

Khoang céch tir toa o trong tdm cbt thép dén ths trén ddm
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CHUGNG 4: THIET KE DAM CHINH PGS. TS NGUYEN BA HOANG
W
d =H-C,=1200 —339,273 = 860,727 mm

+ Ta tinh twong tu cho cac mit cit con lai:

X1 X2 X3 X4 X3
Aps 3080 3080 3080 3080 3080
Cps 339,273 308,455 194,455 105,000 114,583
dps 860,727 891,545 1.005,545 1.095,000 114,583

Pic trung hinh hoc khi ¢6 cap

Modul dan hoi cia dam :

E_ = 0,043xyx [, = 0,043x2500"* x+/50 = 38.006,989 MPa
Cudng d6 chiu nén cia bé tong dam sau 5 ngdy béo dudng:
+ Trong d6: t=5 ngay, o=1, #=0,9 ( Bé tong bao dudng Am)

t ‘ 5
= % [ wm————x50=43,478 M
Ja o+ Bxt J 1+0.95x5 pa

+ M6 dun dan hdi ctia bé tong ddm chi sau khi cét cap: tai thoi diém t= 5 ngay.

E_=0,043xy"x,/f,, = 0,043x 2500 x /43,478 = 35.441,7 MPa

+ H8 s6 quy déi modul dan hdi ciia cap va bé tong ddm chu: tai thoi diém =5
ngay
E

p 197000 ¢ o
E, 354417

Cudng d6 chju nén ctia bétdng bén : f'; =35 MPa

Modul dan hi ciia ban:
B, = 0.043xy" x,[f, = 0,043x2500" x /35 =31.799 MPa

E, 31799 _
E, 38.006.989

cd

Ty s6 modun dan hoi: n, =

’

Hé s6 qui déi tir thép DUL sang bé tong dam chinh :
Trong d6: E, = 197.000 MPa
Eq=38.007MPa

_ 197.000 _ 5,183
38.007

Ty $0 modun dan hoi : n, = —&
cd
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Bing 4.11 Pic trung hinh hoc tiét dlen quy doi tai tirng miit cit

Al X1 X2 X3 X4 X5
666.236,85  424.000 424.000 424000 424.000
Miit cit tai x|
MAT CAT A-A
TY LE: 1/20
e 550 | NHOM CAP |
ol
=
= oo
‘_.r o o
@
~ NHOM CAP 11
=] Il P coa
E: LI} LIS
F9.19.220 (1070
| 580 |
Bing xdc dinh cdc thong sé ciia tiét dién quay dbi
H bt bl hi h2 dps Aps
1200 550 580 207,895 992,105 860,727 3080

— Giai doan 1:
+ Dién tich nguyén khéi
A, = Ay +(n-1)xA, =666.236,85+(5,56~1)x3080 = 680,276,788 mm’
+ Mémen tinh déi v6i truc x-x (day dim)
h h
K, =,y x=L+b xh, {hi +—22-J+(n—1) x Ay x(H~d )

207,895

= 580%207,895x 9925105

+550><992,105><(207, 895+ J+4,558x3080><(1200-860, 727)

=401.411.674,116 mm’
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W
+ Khodng cach tir trong tAm dén mép dudi

K, , 401.411.674,116

X

=590,071 mm
A, 680.276,788

Ype™
+ Khodang céch tir trong tam dén mép trén
Vg =H' =Y = 1200 -590,071= 609,929 mm

+ Momen quan tinh
b, b, i
(B -, {4

3
=55OX629’9293 ;550"530’0” +~£l§><(580—550) 077,895 +{ 580-550) ><207,895><(590,071

14,558 3080x( 860,727 -609.929)
—81.6M450543L19

207,895]2

— Giai dogan 2 :

+ Bé rong hita hiéu ctia ban canh dam trong:

P

S(mm) 2000
be = min+ £;—'»-(jrnm) = 4 24.400 6.100 =2000 mm
bw | 200
12xf, +max{ § (mm) |12x200+max 42000
L 2 | 2

+ Dién tich tiét dién lién hop
A=A, +nx b, xt = 680.276,788+0,837x2000x 200 = 1.014.940,799 mm”
+ Moémen tinh phin ban quy dbi @61 voi truc trung hoa giai doan 1
K{ =n,xb xh, x(%ﬁ+ yng = 0,83 x 2000 x 200 X(E%L 609,929)
= 237.587.652,228 mm’
+ Khodng chch tl trong tam dim dén trong (dm tiét di¢n lién hop

_KY,  237.587.652,228
A, 1.014.940,799

C = 234,09 mm
+ Khoang cach tir trong tdm lién hop dén mép trén dam
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_PGS.TS NGUYEN BA HOANG
Y= ¥ —C= 609,929 -234,09= 375,839 mm

+ Khodng cach tir trong tam lién hop dén mép dudi dam

+ Momen quan tinh;

I=1 +A xC*+ n[xfi
€ £ g

3

¥, =h~y_=1200-375,839 = 824,161mm

2
b xh h
S "+b,xh x|y +—2
12 e “2

=81.644.505.431,19 + 680.276,788 x 234,092 +

3
+0,83x{29~00—1x22—09u+2000x200x[

=195.813.461.123,571 mm"

375,839 +—2~(—)—Q

*

Bing 4.12 Téng hop dic treng hinh hoc cic mit cit

X1 X2 X3 X4 XS
A0 | 666.236,85 424000 424000 424000 424000
Ag | 680.276,788 | 438.039,946 | 438.039,946 | 438.039,946 438.039,946
Kx-
x [401.411.674,1 | 242.430.685,2 | 240.830.131 |239.574.194 239.708.743,8
ybg | 590,071 553,444 549,790 546,923 547,230
ytg | 609,929 646,556 650,210 653,077 652,770
Ig ?1.644.505.43 70.717.286.47 | 73.710.456.7 | 72.679.446.7 | 72.561.773.80
,190 0,735 07,564 70,064 6,806
Be | 2000 2000 2000 2000 2000
Ac | 1.014.940,799 | 772.703,957 | 772.703,957 | 772.703,957 772.703,957
n' {0,83 0,83 0,83 0,83 0,83
K |237.587.652,2 | 249.845.344,6 | 251.068.173, 252.027.713, |251.924.917,1
i-i |28 79 273 413 49
C 234,090 323,339 324,922 326,163 326,030
yte { 375,839 323,217 325,288 326,913 326,739
ybe | 824,161 876,783 874,712 873,087 873,261
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195.813.461.1 | 177.571.563.8 \ 181.602.310.10 | 181.389.021.78 181.183.596.5
23,571 90,771 1,347 9,047 04,392

BANG VI TRI TRQONG TAM CAP DUL TAI CAC MAT CAT TINH
TOAN

Mt ekt [MC 11 (tai gbi)| (mat [MC II-III (Ltt/4)MC IV-IV(L¢/3)MC V-V(Ltt/2)

MC II-
I

cit kt
cét)

Yi (mm) 339,273|308,455 194,455 105,000|114,583

dpsi (mm) 860,727891,545 1.005,545 1.095,000|1.085,417

4.43 Tinh todn mit mat Gng suht

_ Téng mét mat img sudt (d&i véi DUL kéo trudce):

e

Afpl = AprS + AfpSR + AprR + Afpm + AfpRz

Af _.: méat mat tng suit do co ngin dan hoi (MPa) )

pES

Af .. © mAt mat (mg suét do co ng(’)t(MPa)

PSR

Af : mAt mat Gmg sudt do tir bién clia bétﬁng(MPa)

PCR

Af gyt mAt mét Gmg suit do ty chung cla ¢t thép trong giai doan thi cong
(MPa)

Af g, méat mat tng sudt do ty ching cta cbt thép trong giai doan khai thac
(MPa)

4.4.3.1 Mét mat ing sudt do nén dan hdi
. E,
AtpES = -E—-“ bt fcpg

E, - Modun dan hdi ctia cap DUL, E, =197000 MPa
E,; - Modun dan hdi ctia bétong lic truyén luc

- Tong ng suét bétdng & trong tam cac thép DUL lue truyén lyc va ty trong
cla céu kién ¢ cac mit cit momen max (MPa)

+ Cucmg do ch1u nén clia Betong du 28 ngay f' =50 MPa

+ Khéi luqngneng cla Betong Y= 2500 Kg/m
+ Madul dan hdi bétong :

E_=0,043x7" x[f", =0,043x2500"" /50 =38.007 MPa
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+ Modul dan hdi clia bétong theo thai gian
+ Cubng d6 cda BT sau 5 ngay :
. = t x f‘ _— ——
“atpPxt  ° 1+0,95x5
Trong do:

x50=43,478 MPa

t = 5—Thoi gian tinh tir dc ddm dén lac cit cap ( truyén lyc)

a=1, B=0,95 - Doi véi diéu kién xi ming loai I bao dudng hc
nuoc

E, =0,043xy" x\[t' =0,043x2500'% x \/43,478 = 35.441,7 MPa

+ Mat mét ing suat do nén dan hdi va ching nhéo trong giai doan truyén Iyc ta
cdc vi tri dam 1a khac nhau. Vi vay ta chi xét tai 1 mit cét tuong trung, & diy t
chon mit cat giita nhip.

+ Tinh tai tdc dung Ién giai doan nay chi cé trong hrgng bén than dam cha,
Tai mit cit gi¥a dim:
M, =1.115.072.070 N.mm
- Vongl1: _
Gia st AL o = 0,Af ., =0
+ Ung sut cing cép truyén vao dam Ia;
f,=0,7x f. =0,7x1860 =1.302 MPa
Théng thudng ta ldy f,=0,75x f .» nhung trong vong lip diu tién ta xem nhu 5%
roi vao mat mat Af oo va AL, Vi vay ta ldy £, =0,7xf
+ Luc céng cap: .
P =f xA_ =1302x3.080=4.010.160 N
+ Khodng cach tir trong tAm nhém cap dén trong tim mit ciit 1a:

e= dps ~Y¥, =1.085417-652,77 = 432,647 mm

+ Ung suét trén bltdng tai trong tdm cép dul:

= R —Pixexe+MDC‘ Xe
PE A | {
g g g
. 4.010.160 _4.010.160><432,647x432,647+ 1.115.072.070 % 432,647
438.039,94 72.561.773.806,806 72.561.773.806,806
=~12,851 MPa
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+ Vimét mat ang sudt gay duong nén ta co thé viét biéu thirc dudi ddy nhu sau
E
A —Tryp 197.000
S T T 354417

¢l

x12,851=71,431MPa

+ Tinh lgi: Af ,, ban dau lai gid s Af,, =0
f =0,9xf, =0,9x1860=1674 MPa
£,=0,75xf,, —Af, =0,75x1860~71,831=1323,569 MPa

PRIT 40 40 1674
=16,557 MPa

log{ 24 xt f. log{ 24 x5
Af — __H%..(..__——)-x[_m__o_Sij fpi = g( ) X(1.323’569 ‘O,SSJX 1.323,569

Py

Tinh lai gia trf: f, Moris
f,=0,75x% £ /_\prS —Af, =0,75x% 1860—71,431-16,557 =1.307,012 MPa

_ log(24xt) x(fvi__o 55]><f _log(24x5) x(1307’012—0 55]><1 307,012
g e )

PRI 40 40 1674
=15,678 MPa

pY

- Vong2:

£,=0,75%E, —Af gy~ Afy, =0,75x1860~71,431-15,678=1307,891MPa

P=f,x A, =1.307,891x3080 = 4.028.303,255N

f =——}—)L—Em>fxe+ggc—l—xe
v AT
g E 4
B 4,028.303,255 B 4.028.303,255x 432,647 432,647 + 1.115.072.070 432,647
438,039,946 72.561,773.806,806 72.561.773.806,806
=-12,939MPa

"+ Vi mat mat tng sult gay duong nén ta cd thé viét biéu thirc dudi ddy nhu sau:

E
AL ey 197000 s 9392 71,922MPa

ws = Lo T 350277

c1
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f,=0,75xf, —Af  ~Af =0,75x1860—71,922 15,678
= 1.307,4MPa
f log{24x5
T ON L WL LN L3074 55 |1307,4
a0 (k) a0 \Tiem
= 15,699MPa

- Vong3:
f =0,75xf —Af__—Af ::0,75><1860—7I,939~15,699:1.307,38MPa
pt pu pES pR1
P = fp]. XAps =1.307,38x 3080 = 4.026.729,931 N

P P M,
c]ngz——~w-'——P’xe><e+ Xl xe
Ag g Ig
_ 4.026.729,931 4.026.729,931x432,647 «432.647 4 1.115.072.070 432,
438.039,946 72.561.773.806,806 72.561.773,806,806
=-12,932 MPa

Vi mat mat Gmg suét gdy duong nén ta ¢6 thé viét bidu thire dudi diy nhu sau:

E
ar =B o _197.000

RSB ™ 354417

cl

x12,932 ="71,879MPa

£ =0.75x L, —Af  ~Af | =0,75x1860— 71,879 - 15,699
=1.307,423 MPa

: £, log{ 24 x5
ap, —owx) By o) o log(24x5) (1307423
A ¢ "4 1674

=15,7MPa

-0, SSJ x1.307,423

oy

= £, ~1f saisbnho hon 5%. Vay vong Iip héi ty.

Tai miit cit dAu dim:

M, =0 N.mm
~ Vong 1:

Gia st AprS =0,Af ., =0
+ Ung suit cing cép truyén vao dim la:
f;= 0,7xf  =0,7x1860 =1302 MPa

Thong thuong ta ldy f,=0,75x f .» nhung trong vong lip diu tién ta xem nhu 5%
roi vao mét mat AprS va Afpm, vi viy ta liy fni = 0,7><fpll

Y P A ey
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+ Luyc cang cap:

P=f xA = 1302x3080=4.010.160 N

+ Khoang cach tir trong tdm nhém cap dén trong tAm mét ct la:

e=d -y, = 860,727 — 609,929 = 250,798 mm

+ Ung suét trén bétdng tai trong tdm cap dul:

P P xe M
e xe+ ¢

A 1 1

g g B

4,010.160 4.010.160x 250,798 y
680.276,788 81.644.505.431,190
=-8,984 MPa

50,798+ 0 x 250,798
81.644.505.431,190

+ Vimit mat Gng sut gdy duong nén ta co thé viét biu thuc dudi day nhu sau

E
AL =Loyp 197.000
WSRO 354417

x 8,984 = 49,939MPa

+ Tinh laiz Af , ban dau lai gid st Af,, =0
fpy =0,9x% fpu =(),9%x1860 =1674 MPa

£,=0,75x£,, — Af, =0,7x1860-49,939 =1.252,061 MPa

log| 24 xt f log{24 x5
Afm:_._m—-—-—m-g( ) 055 . =28 ) [1252061 o 5\t 552 061
; 0 T =T 40 1674

=12,883MPa

Py

Tinh lai gia tri: f;, & pris :
£, =0,75xE,, ~Af,  ~Af,, =0,75x1860-49,939-12,883=1332,178 MPa

log{24xt f. log|24x5
Afmzf_(__._)x 0,55 |xf = B(2405) (1332178 o) g 332,178
P 40 f o 40 1674

=17,021MPa

Py

- Vong2:

Po=f xA = 1328,04 x 3080 = 4.090.363,294 N
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CHUONG 4: THIET K DAM CHINH _

4.090.363,294  4.090.363,294x 250,798
- x 250,798 + X
680.276,788 81.644.505.431,190 81.644.505.431,190

=-9,164 MPa

250,

+ Vi mét mat ltng suét gy duong nén ta cé thé viét bidu thire dudi day nhu sau:
E

ar = Pa g _197.000

PPOE, ™ 35441,7

£y =0.75xf  —Af  —Af =0,75x1860 50,938 17,021
=1.327,041 MPa

£ log( 245 ‘
Al —Mx[ﬁmo,sijqﬁ: g ){1327’041—0,55}1.327,041

x9,164 = 50,938MPa

M40 ; 40 1674
=16, 744MPa
- Vong3:

By =0.75% 8 ~ AL~ AF L =0,75% 1860 - 50,938~ 16,744 = 1.327,319MPa

P =f A, =1327,319x3080 = 4.088.141,206 N

f = K w—P‘Xe><e-r~MDC‘><e
A | I
g g
- 4.088.141,206_4.088.141,206><250,798X250’798+. 0 %250,79
680.276,788 81.644.505.431,19 81.644.505.431,19
=-0,159 MPa

+ Vi mat mat ing suat gdy duong nén ta cé thé viét bidu thire du6i ddy nhu sau;

Af =B 197.000
pES BETE g
E 35.441,7

ci

%9,159 =50,91MPa

Fi=075x{ ~Af  —Af, =0,75x1860~50,91— 16,744
pi pu pE pR1
=1.327,329 MPa

£ log(24x5
af, =10 o o) o log(24x5) 1327329 ) 55 |x1.327.300
T R 1674

- =16,759MPa

w

=1, = f, sai 56 nhé hon 5%. Viy vong 1ap hoi ty.
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Twong ty cho ciac mit ciit con lai ta c¢6 bang tinh toan:

Bang két qua tinh todn

PGS. TS NGUYEN BA HOANG

BANG MAT MAT UNG SUAT TRONG GIAI POAN TRUYEN LUY'C Mpa

Mit
ciit I-1 11-11 TH-I11 IV-IV V-V
304.764.390,00/836.304.052,50/991.175.173,33| 1.115.072.070,
Mpci 0 0 0 3 000
81.644.505.431|70.717.286.470173.710.456.707|72.679.446.770(72.561.773.806
I, ,190 735 ,564 ,064 ,806
A, | 680.276,788 | 438.039,946 | 438.039,946 | 438.039,946 | 438.039.946
Ay | 3.080,000 3080 3080 3080 3080
dps 860,727 891,545 1.005,545 1.095,000 1,085,417
Vie 609,929 646,556 650,210 653,077 652,770
f; | 1.327,329 1.314,338 1.311,746 1.302,266 1.307,418
P, |4.048.160,220 | 4.048.160,161 | 4.040.178,319 | 4.010.978,190 | 4.026.848,452
bes| 50,910 64,597 67,326 77,305 71,882
Mot | 16,759 16,065 15,928 15,429 15,700
4.4.3.2 M4t mat ing suét do co ngot

_ Theo 22TCN 272-05 : V&i ddm cang trude ta ¢6 cong thire 5.9.5.4.2-1:
Af g, =117-1,03xH=117-1,03x80=34,6 MPa

— Trong d6: Xem nhu d§ 4m moi trudng 1la: H=80 %

4.4.3.3

Mit mat Gmg sudit do tir bién ciia bé tong

— Theo 22 TCN 272 - 05, cbng thitc 5.9.5.4.3-1

f

- SVTH: LE BA TRUNG

cpg

A gy =121, |

Af

cdp

TxA 20

odp

xuyén, trir ti trong tic dung vao lic thye hién DUL (MPa)

% Xét tai mit cit gitta nhip

g sudt bé tong tai trong tdm thép du Gng lyc lc truyén luc (MPa)

. thay dbi ing sult bétdng tai trong tAm ¢bt thép DUL do tai trong thudng

Bang 4.13 Tong hop gia tri ndi lyc do tinh tai phan II giy ra

Mo | 867.690.687,500 |
Mpes 22.651.854,947 Nmm
Mpw 274.529.845,013 Nmm
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” fopg -12,932 4 Mpa
+M_ . Ixld -y
Mgy o P M)
P i ps g I
g [
867.600.687.5 (22.651.854,947+274.529, 845,013) < (1085,417—326,73¢
= % 432,647 +
72.561.773.806,806 181.183.596.504,392
=06,418 MPa

Af =12x’fcpg‘—7fomp =12x|-12,932|- 7% 6,418 = 110,26 Mpa

P

Béng 4.14 Mt mat ting sufit do tir bién tai cdc mit ct

I-1 [TI-IX ITI-I11 IV-1v V-V
Mdc2 *0237.151.687,5 1650.768.015,625|771.280.611,111 867.690.687,50(
Mdc3 016.191.060,597 [16.988.891,210 (20.134.982,175 22.651.854,947
Mdw 0175.032.747,213|205.897.383,759|244.026.528,9 274.529.845,013
fepg -9,159 -11,622 -12,112 -13,908 -12,932
fedp 0,00/1,082 3,972 5,808 6,418
fpCR| 109,910{131,887 117,545 126,234 110,260

4.4.3.4 Mit mat g suit do tw chiing ciia cbt thép trong giai

* doan khai thac
— Theo 22 TCN 272-05 ta cé:

Afy, =|138-0,dx Af = 0.2(Afg, +A£,, ) [x30%

Bang 4.15 Mit mat rng suit do tw chiing ciia cbt thép tai cac mit cit

I-T (II-11 II-111 IV-1v V-V
fpES 50,910 64,597 67,326 77,305 71,882
fpSR 34,600 34,600 34,600 34,600 34,600
fpCR 109,910 131,887 117,545 126,234 110,260
fpR2 26,620 23,659 24,192 22,473 24,083
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4.4.3.5 Téng mit mat ing suit

Apr - AprS + AfpSR + AprR + Aprl + AprZ

PGS.TS NGUYEN BA HOANG

Bang 4.16 Tdng hop mAt mat ing suét tai cic mit cit

BANG TONG HQP MAT MAT UNG SUAT (MPa)

Miit ciit I-1 II-11 MI-111 IV-1V V-V
AfpES 50,910 64,597 67,326 77,305 71,882
AfpR1 16,759 16,065 15,928 15,429 15,700
AfpCR 109,910 131,887 117,545 | 126,234 | 110,260
AfpSR 34,6 34,6 34,6 34,6 34,6
AfpR2 26,620 23,659 24,192 22,473 | 24,083

AfpT 238,800 270,809 259,591 | 276,042 | 256,524

Nhin xét : theo nhu qua cdc budce tinh todn ndi lyc & bén trén ta nhan thdy gia
tri noi lyc ddm gitra bao gid ciing 16n hon dim bién. Vi vy ta chi cén kiém
toan dam giira

4.4.4 Kiém toan cip DUL cho dim chi

4.4.4.1

Nhén xét : Cac gia trj ing suat & cac thé tai cdc mit cit phai thoa mén Gng sut
kéo va nén cho phép thi liic d6 dam méi dam bao kha ning chiu lyc.

.R hed b - }( hed ;\ . L] A
Kiém tra kha ning chiu uon ciia dam trong giai doan truyén lye

’ ) Miit cit Mit cét Mit cit
Miit cat 1-1 | Mat cat I1-1I 11-H1 V-1V V-V
S cép 16 16 16 22 22
Nhém I o 0 0 0 0 0
COSQL 1 1 1 | 1
S céap 6 6 6
Nhom 11 o 5 5 5
cosa 0,996 0,996 0,996
Dién tich mot tao cép 140.000 mm2 |
fpi US 1 tao cép sau khi mét mat tire thoi ( lac truyén lee)
| 11327330 | 1.314,338 | 1.311,746 | 1,302,266 | 1.307,418
fpf Ung suat 1 tao sau khi trie di tht c4 cac mat mat us
1.156,200 | 1,124,191 | 1.135409 | 1.118,958 | 1.138,476

Ung suéit nén cho phép : £ =0,6xf, =0,6x43,48 =26,087 MPa

_Ungsuétkéochophép: .

£ =Min 0,25/t =0,25%3/50 =1L 768MPa _ 01 o
1,38 MPa
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Vi céch tinh todn cac mat cit 1a tlr(mg tr nhau nén & day ta chi tinh cho 2 m
cit ttrong trung [a mit cit giira nhip va tai gbi con cdc mit cit con lai thi s& I

bang tinh.

< Xét mit cit giita nhip

— Tai trong
+ Trong lugng ban thin dédm : M, =849.578.720 N.mm
+ Cudng do truyén vao cép trong giai doan truyén lyc:

fpi =1.307,418 Mpa
+ Lue truyén vio cép:

]
— N7y A
P = XA % cc»sBgbj
I
Trong dé:
n: s6 nhém cap & ddy ta ¢6 2 nhém cap khéc nhau.

B @ g6c léch trung binh cda bé cdp véi phuong ngang

P, = 1307,418x(140x22) = 4.026.848, 1 15N

Thé trén
fa :_%+ P:'IXCXylg _ NiDCt XYy
E 4 g
__ 4.026.848,115 N 4.026.848,115x 432,647 % 652,77 849.578.720 y
438.039,946 72.561.773.806,806 72.561.773.806,806
=-1,163 MPa

Gia tri ndi lyc 12 dm c6 nghia 1a tho dang xét [a nén thi phéi so sanh véi g
suat nén cho phép: f =26,088 MPa = théa

Thé dwdi
P Pxe M.
fl ———R_-'_ I yhg _“mimxyhg
g 4 g
_ 4.026.848, 115 4.026.848,115x432,647 652,77+ 849.578.720 652,77
438.039,946 72.561.773.806,806 72.561.773.806,806
=-15,925MPa

= Gfa tri ngi lye 1a 4m c6 nghia 1a thé dang xét 1a nén thi phai so sanh voi ing suit
nén cho phép: £ =26,088 MPa = thoa

r w M A A
< Xét mit cit dau dam:

— Téitrong
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+ Trong lugng ban than dém : M, = 0 N.mm
+ Cudng d6 truyén vao cap trong giai doan truyén lyc:
£, = 1327,330 Mpa

+ Luyc truyén vao cap:

P = z}:fgi X A;m xcosp, .
Trong do:

n: s6 nhém cép & day ta ¢6 2 nhém cap khac nhau.

B, : gbc l&ch trung binh clia bo cap v6i phuong ngang

P, =1327,330% (140x22)x 0,996 = 4.083.938,879 N

Thé trén
P Pxe M
f =——+——xy, ——BELx y
Ag Ig : IE ®
_ 4.083.938,879 N 4.083.938,879x250,798 % 609,920 — 0 % 609,929
680.276,788 81.644.505.431,190 81.644.505.431,190
=1,35MPa

duong cé nghia [ thd dang xét 1a kéo thi phai so sanh voi ing sudt kéo cho
phép: f_ =1,38 MPa = thoa

Thé dwdi
: P Pxe M
f =i iy 2l
AT T e
_ _4.083.938,879_ 4.083.938,879><250,798x590,071+ . 0 % 590,071
680.276,788 81.644.505.431,190 81.644.505.431,190
=—13,406 MPa

= Gia trj ndi lyc 13 4m ¢6 nghia Ja thd dang xét 1a nén thi phéi so sanh véi ting suét
‘nén cho phép: £ =26,088 MPa = thoa

Bang 4.17 Téng hep kiém toan chiu uén} trong giai doan truyén e tai cac mit

_. cat

Mt cit I-1 I1-11 ITI-111 IV-IV V-V

Lo | 250798 | 244990 | 35533 | 4ato2s | amedT |
Iy (mm)| 609,929 646,556 650,210 653,077 652,770 |
lypg mm)| 590,071 553,444 549,790 546,923 547,230
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680.276,788

438.039,946

438.039,946

PGS.TS NGUYEN BA HOANG

438.039.946

438.039.94

I, (mm4)

81.644.505.43
1,190

70.717.286.47
0,735

73.710.456.70
7,564

72.679.446.77
0,064

72.561.773.¢
6,806

(Nmm)

0

232.201.440

637.184.040

755.181.084,4
44

849.578.72

AprS
(MPa)

53,910

64,597

67,326

77,305

71,882

Afori
(MPa)

16,759

16,065

15,928

15,429

15,700

(MPa)

1.327,330

1.314,338

1.311,746

1.302,266

1.307,418

P; (N)

4.083.938,879

4.043.963,069

4.035.989,637

4.010.978,419

4.026.848,11

fi (MPa)

1,35

-2,297

-2,184

-0,015

-1,163

fh (MPH)

-13,406

-15,168

-15,158

-16,812

-15,925

KT

AT

DPAT

DAT

PAT

DAT

4.4.4.2
dung

Iy . - . A P re  wga -
Kiém tra kha niing chiu won & trang thai giéi han siv

Bleu kién dé kha ning chiju udn thoa trong glal doan nay 12 tit ca cic gia trj {r
suét cia céc the trén cac mit cit khac nhau khong duge 16n hon ung sudt ct
phép nén néu nhu ket qua tinh [a 4m (hy gid trj tuyét ddi dé so sanh), va khor
duge [6n hon g sudt cho phép kéo néu nhu két qua tinh todn Ia duong,

Nhu két qua tinh toan trén thi & trang thai gidi han St Dung ndi lye do tai tron
tac dung 1én dam giita I6n hon nén ta kiém todn véi gid tri ndi lyc dém gifra.

Gi6i han tng suét trong bétdng.

£ =0,45xf_ =0,45x50=22,5MPa

f, =0,5x/f, =0,5x+/50 = 3,536 MPa

Vi céch tinh todn cac miit cét 1a tuong tir nhau nén & diy ta chi tinh cho I m;
cit tugng tring 1a miit cét gifta va miit cit ddu ddm nhip con cdc mit cit con I
thi s& 1dp bang tinh.

Ung sudt nén cho phép :

Ung suét kéo cho phép :

% Kiém tra dbi vei tiét dién giita nhip

~ Céc gia tri ndi lyc do tai trong tic dung lén gidm gura & trang thai gidi han s
dung;

Mper | 849.578.720 Nmm
Mpe, | 661.097.666,667 Nmm
Mpes | 17.258.556,15 Nmm
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M

Mpw | 174.304.663,5 Nmm
M | 998.372.458,5 Nmm
Mp i 51.628.875 Nmm

+ (Gia tri ing sudt truyén vao sau khi trir di t4t ca cac mit mat tmg sudt:
f,= 1.138,476Mpa
+ Luc truyén vao cap: P f?ZA;is-xﬁ;XCOS(%) = 3.506.505,886Mpa

Thé trén :
f = B +Pfx(d1’s—yls)x __(MDCE+MDC2)X _(MDC3+MDW+MLL+MPL)X
1 - A I YIg I ytg I ytc
g 8 g c
_ 3.506.505,886 4 3.506.505,886x 432,647 X 652,77

- 438,039,946 72.561.773.806,806

(849.578.720+661.097.666,667)
_ x 652,77
72.561.773.806,806

(17.258.556,15+174.304.663,5+998.372.458,5+51.628.875)
181.183.596.504,392

‘= Gia tri ndi lyc 13 &m c6 nghia la thé dang xét 1a nén thi phai so sanh voi img suét

‘nén cho phép: £ =22,5MPa = théa

x 326,739 =-10,186 Mpa

Thé dwéi:
f = D Py x (dps _ytg) (MDCE + MDCZ) (MDC3 + M, +M, + MPL)
[T XY, T XY T X Yo
AE Ig IB Ic
_ 3.506.505,886 . 3.506.505,886x 432,647 «547.23

438.039,946 72.561.773.806,806

(849.578.720 +661 .097.666,667)
_ x 547,23
72.561.773.806,806

(17.258.556,15+174.304.663,5+998.372.458,5+51.628.875)
: 181.183.596.504,392
‘= Gia tri ngi lwe 1a 4m c6 nghia 14 thé dang xét 1 nén thi phéi so sanh v6i ing sudt
Znén cho phép: £ =22,5MPa = thoa

x 873,261 = 2,069 Mpa

% Kiém tra di véi tiét di¢n diu dam
-— Céac gia tri ndi lyc do tai trong tac dung ién gidm gilta & trang thai gi¢i han sir
. dung: RTTUTTR TR DU U PO ROV UU PP UPOOPTIOS [TUTREUOTRRRN SRR e et e e

Mpci | 0 Nmm

MDCZ 0 Nmm
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CHUONG 4 THIETKEDAMCHINH_____PGS.TS NGUYEN BA HOANG

Mpcs | 0 Nmm
Mpw | 0 Nmm
M. |0 | Nmim
Mp (O Nmm

+ Gid trj ing suét truyén vao sau khi trir di tt ca cdc mat mat ling suét;
f= 1156,2 MPa
+ Luyec truyén vio cap: P = Al x [ xcos(aj) = 3.557.404,967 Mpa

Thoé trén :

£ ~_3‘_+Pfx(dnsmyls) _(MDC! +MDC2)X _(MDC3+MDW+MLL+MPL)
(. A I xy!g I ylg I thc
L g g C
_ _ 3.557.404,967 N 3.557.404,967x 258,798 % 609,929

680.276,788 81.644.505.431,190
=1,436 MPa

= Gia tri ndi lyc la dvong ¢6 nghia la thé dang xét 13 kéo thi phai so sdnh véi ting

sudt kéo cho phép: f, = 0,5xJF, =0,5x/50 = 3,536 MPa = Thoa

Thé duéi:

f .._5___Pfx(df’5v—ylg) +(MDC1+MDC2) +(MDCJ+MDW+MLL+MPL)X
L A 1 xyhg 1 xyhg I yb‘
& g g ¢
__ 3.557.404,967 + 3.557.404,967x 258,798 % 590,071

680.276,788 81.644.505.431,190
=-11,678 MPa

=> Gia tri ndi lirc 12 4m ¢6 nghia 14 the dang xét 12 nén thi phéi so sanh vé&i tmg suit
nén cho phép: f =22,5MPa = théda

Biing 4.18 Tong hop kiém ton chiu uén & TTGH SD tai cdc mit ct

Mt ciit I-1 11-11 ITI-T11 V-1V V-V
e (mm) | 250,798 244,990 355,336 441,923 432,647
Y. (mm) | 609,929 646,556 650,210 653,077 652,770

he (mm) | 590,071 553,444 549,790 546,923 547,230
yic (mm) | 375,839 323,217 325,288 326,913 326,739

824,161 876,783 874,712 873,087 873,261
Ybe (mm)
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f
k=2x|1,04-LL |=2x 1,04-&11 =0,28
f 1860

pu

-— Cuong dd chay cia thép dul la : fpy =1674MPa

— Cudng d6 kéo dit cta thép dul la : fpu = 1860MPa

- Tiét dién quy ddi:

~ hy=h,+h,=200+200=400mm
_ n'xbexh, tbh, _ 0,83x2000%200+550x200

b
£ h,

400

L4 R A . r.e * L) o~ *
% Kiém tra dbi voi tiét dién giira nhip

f ,=5S0Mpa

CHUGONG 4: THIET KI: DAM CHINH PGS. TS NGUYEN BA HOANG
A, (mm?) | 680.276,788 | 438.039,946 |438.039,946 | 438.039,946 | 438.039,946
81.644.505.4 [ 70.717.286.4 |73.710.456. |72.679.446. |72.561.773.
I, (mm®*) |31,190 70,735 707,564 770,064 806,806
Mbpct 232.201.440, |637.184.040 |755.181.084 | 849.578.720
(Nmm) |0 000 ,000 444 ,000
195.813.461. | 177.571.563. | 181.602.310 | 181.389.021 | 181.183.596
I, (mm*) | 123,571 890,771 101,347 789,047 504,392
Mbcz 180.687.000, |495.823.250 | 587.642.370 | 661.097.666
(Nmm) |0 000 ,000 ,370 1,667
4.716.998,55 | 12 943.917, | 15.340.938, |17.258.556,
Mpc3(N 0 113 800 150
! mm) 0
| Mpw(Nm 47.639.839,5 | 130.728.497 | 154.937.478 | 174.304.663
‘m) 0 00 ,625 ,667 ,500
My, 14.110.875,0 | 38.721.656, |45.892.333, |51.628.875,
(Nmm) |0 00 250 333 000
My 175.009.573, |770.618.640 | 900.678.122 | 998.372.458
(Nmm) |0 057 ;750 ,833 ,500
EApr
(MPa) | 238,800 270,809 259,591 276,042 256,524
£, (MPa) | 1.156,200 1.124,191 1.135,409 1.118,958 1.138,476
3.557.404,96 | 3.458.918,93 |3.493.434,8 |3.446.390,4 |3.506.505,8
P (N) 7 3 78 72 86
f, (MPa) | 1,436 -4,363 -8,727 --8,261 -10,186
f, (MPa) |-11,678 -10,105 -4,193 -3,848 -2,069
4.4.4.3 Kiém tra kha niing chiu uén & trang thai giéi han cwong do
- Hésb:

=1.111,66mm
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CHUONG 4: THIET KEDAM CHINH ____ PGS.TS NGUYEN BA HOANG
0,05

0,05

=0,85———x(f ~28)=0,85———=x(50-28)=0,693
b =085 221, -28) 0,85 205 (50 )
)
- Khoang cach tir trong tdm nhém cap dén mép trén cua tiét dién lién hop

d, =1.085417+200=1.285417 mm

— Khoang céch tir trong tdm cué thiét dién dén meép trén cia ban canh : 227C
272-05 (5.7.3.1.2-3) (bS qua cdt thép thudng chiu kéo nén)

o= ps ;au Bl ( f-bw)xht’xo'gsxfcld

A f
0.85x1 %P, xb,, +hx P
d,
~3080x1860-0,693%(1.111,66-200)x400%0,85x50
N 3080x1860
1.285,417

0,85%50%0,693x200-+0,28x

=-701,853 < h,=400mm
- Truc trung hda nadm trong canh va phai tinh lai ¢ v&i bw = bf:
AT

PS8 pat
o= ps”p

A)Sfll
0.85xf XB,xb, +Hox 2P
d

~ 3080%1860
0,85%50x0,693x1.111,66+0,28x

3080x1860
1,285,417
=168,582mm

=>a = xc=0,693x168,582=116,803 mm

— Xac dinh tng suét trung binh trong cbt thép DUL véi stre khang uén danh din
theo 22TCN 272-05 diéu 5.7.3.1.1-1

> .=, | 1kx-2 |=1860%[ 1-0,28x 28982 ) 751 comMpa
* d, 1.285.417

- Stre khang danh dinh:
M, =A,f, ¥ (dm-%J=3080x1.791,697x(1.285,417-

116,803)
2

= 6.771.194.185,187Nmm
- Hé sé strc khang: ¢ = 0,9

M =oM, =0,9x6.771.194.185,187 = 6.094.074.766,669 Nmm

M,=4.209.321,907,766 Nmm<M =6.094.074,766,669Nmm

SVTH: LEBATRUNG  MSSV: 1351090243 Trang |7



CHUGONG 4: THIET KE DAM CHINH PGS.TS NGUYEN BA HOANG

Viy thoa diéu kién strc khang udn danh dinh.
~ Kiém tra ham luong thép tbi da

o . 168,582 0,131<0,42 Viy thoa ham lugng cbt thép max.

d, 1.285417

Bang 4.19 Kiém tra chju udn tai TTGH CP tai cde mit cit

X1 X2 X3 X4 X5
k 0,28 0,28 0,28 0,28 0,28
hf 400 400 400 400 400
bf 1111,66 1111,66 1111,66 111,66 1111,66
betal 0,69 0,69 0,69 0,69 0,69
4 1060,72
ps 7 1091,545 1205,545 1195 1285,417
C -50,077 167,489 168,173 168,155 168,582
a 34,696 116,046 116,52 116,479 116,803
. 1884,58
ps 7 1780,087 1787,349 1786,733 1791,697
4.933.25
Mn  6.551,60 5.099.814.298,| 5.684.262.110,| 5.630.173.132, 6.094.074.766,
8 240 704 809 669
M 1.175.965.842,] 3.197.121.138,, 3.765.940.508,| 4.209.321.907,
u 0.00 209 832 726| 766
[Kiém tra PAT|  DAT DAT DAT DAT

Viy tiét dién diam béo chiu uén 6 TTGH CD
4.4.4.4 Kiém tra ham lwong c6t thép tdi da
% Kiém tra dbi voi tiét dién gitia nhip
o - s

= 22208 20,131 < 0,42
d = 1285417

Viy thod ham lugng cdt thép max.

i
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CHUONG 4: THIET KE DAM CHINH | | PGS TS NGUYEN BA HOANG

Bing 4.17 Kiém tra ham lu(rng bt thep tdi da tai cie mjt cit

X1 X2 X3 X4 X5
c/dps -0,047 0,153 0,139 0,141 0,131
4.4.4.5 Kiém tra ham hrgng cot thép t6i thidu

Cét thép tdi thiéu phai dam bao momen khéng udn tinh toan gid tri nhd hc
trong 2 gid tri sau :

— 1.2 lan sirc khang nut.

— 1.3 14n momen tinh toén cn thiét dusi td hop tai trong — cuong do.
<% Kiém tra d8i voi tiét di¢n giita nhip

— Diéu kién kidm tra: M, > min(L,2xM,_; 1,33xM, )

— Cudng d6 chiu kéo khi ubn

f =-0,63x/50 = 4,455 MPa

— Céc tai trong tac dung & trang thai gidi han cudng do : Giai dogn I va giai dogn I

Mypce 1.115.072.070,000 Nmm
Giai doan [

Mupcs 867.690.687,500 Nmm
Giai dOE_]n MUDC:; 22651.854,947 Nmm
I Mupy 274.529.845,013 Nmm

— Dé xdc dinh dugc momen tic dung 1én thd dudi ciia dam ghy nit thi ta cin tin
thém mdét mémen phy thém,

il B o) Mo M) (M M) |1
A I e I ¢

be
g 8 2 Ic Yie

2( 4 455, 330605886 _ 3.506.505,886x432,647

43803046 72.561.773.806,806
(1.115.072.070,000+867,690,687.500) (22.651.854,947+274.529.845,013)
X547,23 x873,261

72.561.773.806,806 181.183.596.504,392 )

><181. 183.596.504,392
873,261

x547,23

\

=1.559.297.287,759N.mm

— Momen tac dung 1én thé dudi ddm dat tng sudt 1on nhat
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CHUONG 4: THIET KE DAM CHINH PGS.TS NGUYEN BA HOANG
W
1,2xM,, =1,2% (M, + My, + My, + My, + M) =3.839.241.745,219 N.mm

1,2xM,_ =4.607.090.094,262
1,33xM_ =5.598.398.137,328

= 4.607.090.094,262 N.mm

Ta cd min{

I

Sire khang udn tinh toan

M =$xM, =6.094.074.766,669 N.mm

Suy ra:
M =¢xM, = 6.094.074.766,669 N.mm>4.607.090.094,262 N.mm
— Vay thod ham lugng cbt thép toi thiéu

— Viy thoa ham lrgng thép 161 thiéu
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CHUONG 4: THIET KE DAM CHINH

PGS TSNGUYEN BA HOANG

Bing 4.20 Kiém tra ham lwofng cbt thep t6i thidu tai cac mit cit

+

+

Momen quén tinh:
DAam nguyén khéi:

Dam lién hop:

Xét tai mit cit giita nhip c6 dd vong 16n nhét

Quy uwde : do vong xubng mang dau duong, vong lén mang dau 4m

I,=72.561.773.806,806 mm*

I,=181.183.596.504,392 mm*

Miit cit -1 TI-11 TTT-I1X V-1V V-V
f, (MP2) 4,455 4,455 4,455 4,455 4,455
1.115,072.07¢
Mpe: (Nmm) 0 304.764.390,000(836.304.052,500(991.175.173,333 00
Moc:(Nmm) 0 237.151.687,500/650.768.015,625|771.280.611,1111867.690.687,5
Mics(Nmm) 0 6.191.060,597 | 16.988.891,210 | 20.134.982,175 | 22.651.854,94
Mipw(Nmm) 0 75.032.747,213 | 75.032.747,213 1244,026.528,900|274.529.845 0
Vi, (1) 590,071 553,444 549,790 546,923 547,230
Yo (mm) 824,161 876,783 874,712 873,087 873,261
A, (mm?) 680.276,788 | 438.039,946 | 438.039,946 | 438.039,946 | 438.039,946
81.644.505.431,170.717.286.470,{ 73.710.456.707, | 72.679.446.770, | 72.561.773.80
I. (mm*) 190 735 564 064 806
195.813.461.123]177.571.563.890/181.602.310.101(181.389.021.789]181.183.596.5(
I, (mm*) 571 771 347 ,047 392
e (mm) 250,798 244,990 355,336 441,923 432,647
PI(N) 3.557.404,967 | 3.458.918,933 | 3.493.434,878 | 3.446.390,472 | 3.506.505,88¢
3.832.886.818,612.904.394.311,811.977.214.396,5| 1.921.616.636,1 | 1.559.297.287,
M (Nmm) 74 60 50 10 59
1.2M,, 4.599.464.182,414.233.041.036,6 (4.498.350.742,3 | 4.737.880.717,9] 4.607.090.094,
(Nmm) 09 03 66 55 62
1.33M,cp1 0 1.564.034,570,114.252.171.114,6 | 5,008.700.876,6 | 5.598.398.137.
(Nmm) 38 47 05 28
KT DAT DAT DAT DPAT DAT
4.4.4.6 Kiém tra dd véng,vﬁng ciia dim

4.048.160,220 + 4.048. 160,161+4.040.178,319 +4.010.978,19 + 4.026.848,45

P=
o i

=4.034.865,068mm"*
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CHUGNG 4: THIET KE DAM CHINH PGS.TS NGUYEN BA HOANG
W

Pxexl? 4.034.865,068 x 432,647 x 24.400°

f =- | P . =-53,031 mm
T 8xEB <L 8x35.441,7x72.561.773.806,806
b. D¢ vong do trong hwong ban thdn dam
DC, xL * 4
5xDC xL~ 5x11,33%24.400 - 20,488 mm

f = =
"Del T 384xE  xI,  384x35.441,7x72.561.773.806,806

c. DG vong do ban mdt cau, dam ngang, van khudn, vdch ngan.

5xDC L’ 4
o= xDC, xgxL,~ _ 5x11,74 x24.400 ~15.942 mm
v 384xE, x1, 384 x35.441,7x72.561.773.806,806
d. D¢ véng do go chdn, lan can,
5xDC,xL} 5% 7,272 x 24.400"
= ,191mm

wpe” 3ANE_x1 384x38.006,989x181.183.596.504, 392

e. D¢ vong do lop phi va trang bi trén cdu

H
|
|

_ 5xDWxL* 5% 14,2025 x 24.400"
"DV 3RAYE xI,  384x38.006,989x181.183.596.504, 392

[ D¢ vong cua dam sau khi cang cdp dy ting luec

f

v.TC v.ps

=f +f _ =-53,031+20,488 = -32,544mm

g. B¢ vong cua dam khi khai thdc diedi tde dung cdc tdi trong thuong xuyén

f = f 4+ f +f +f + f

vITTX v.ps v.DCi v.DC3 v.DW

= m53,031+20,488+i5,942+5,191+9,4 =-2,011 mm

= vong lén

h, D¢ vong cua déam khi khai thde dudi tdc dung cdc hogt tdi tdi trong thieong xuyén

. }\ " a . Pl r
— Diéu kién kiém toan:

L
fv LL = 'éa(")" va fv LivPL = 1060

Trong d6 :
f,, .+ do vdng lon nhét tai gitta nhip do xe

Liy bang tri s6 16n hon ciia két qua tinh cia xe tai thiét ké don; 25% cta xe
t4i thiét ké cung tai trong lan

e

gL - 46 vong Ton nhit tai-gitta nhip-do-xe va ngudi di--

Hé sb phén bd dod vang co thé 14y bang ) lan/so dAm, Vi tAt ca cac lan thiét
ké ddu chét tai va tit ca cac dim do ddu gia thiét vong nhu nhau.
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CHUONG 4: THIET KE DAM CHINH PGS.TS NGUYEN BA HOANG.

~ Tinh d6 vdng do xe tai don:
P,=P,=D, x145000 = 0,333x145.000x 0,5 =24.166,167 N
P,=D, x35000 = 0.333x35000x 0.5 =5833.33 N

— B tri xe tai vi tri bét loi nhét nhw hinh ve:
4300 4300
|

L 7900
L 12200

R 16500

={

Hinh 4.15 B4 tri xe tinh 9 véng do xe tii don
Do vong cia dam do tai trong xe 3 truc tinh theo cong thirc sau:
b
A, = TOX (- b*—x7)
6E 1L,

+ Trong do: P la lyc tap trung
L 1a chidu dai nhip tinh toén
x 12 didm cén tinh t&i g6i
b= Ltt-x
E.l. 14 d6 cling cha dim trong giai doan khai thac

h1. B¢ vong ciia dim do tai trong truc Pl gdy ra

__Dbx (1} R ) _ 24.166,167><(24.4()O--7.90())
: 6EIL *“ 6x38.006,989x181.183.596.504,392x24.400

x(24.4002 m(24.400-7.900)2 -7.9002) =1,061 mm

h2. D¢ véng ciia dam do téi trong truc P2 gdy ra
P,bx (b ) 24.166,167x(24.400 - 12.200)
et — —X =
? 6ETL ‘" 6x38.006,989x181.183.596.504,392x24.400

><(24.4002 —(24.400— 12.200)2 - 12.2002) = 0,846 mm

h3. B¢ véng ciia dam do tdi trong truc P3 gdy ra
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PGS.TS NGUYEN BA HOANG

P bx ‘ 5.833,33><(24.400~16.500)
1 (Lz b2 __Xz) _
> 6EILL, 6x38.006,989 x 181.183.596.504,392x24.400

><(24.4002 - (24.400— 16.500)2 - 16.5002) =0,074 mm

CHUONG 4: THIET KI: DAM CHINH

t

P§ vong ciia dam do xe tai thiét ké:

A=(A+A, +A)=(1,061+0,846+1,981)=1,98] mm

— Dé véng do tdai trong lan:

5 L ‘ 400*
- X XLyt _ 5%9,3%24.400 - 6,233mm
i 384 x B x I, 384x38.006,989x181.183.596.504,392

— D¢ véng do 25% xe tdi thiét ké véi tai trong lan thiét ké:
f =25%xA,+f,, =0,25x1,981+6,233= 6,728 mm

V.

) = 6,728 mm

fLL =max (fv.xe ; fv.BT

— Kiém tra do vong do xe noi chung:

24400

= 30,5 mm = thoa
800

f = 6,728 mm< L
' 800

4.4.5 Thidt ké luc cit

X6t mt cdt tgi goi
X4c dinh strc khang cdt danh dinh: V, =V, + V. +V_
V, : sirc khang danh dinh cia mdt cét bétong
V. stz khang danh dinh do bt thép chiu cét
V. : strc khédng danh dinh do cbt thép dy g luc ubn xién
Chiéu cao hitu hidu d,: (Canh tay don gilta tdng hop lyre nén vatdng hop luc

kéo khi udn)

=1078,075 mm

4 -2 _1060,727 - 3569
S 2

d, = max40,9% dps =0,9%1060,727 =954,655mm =1078,075 mm
0,72xh=0,72x1380 =993,6 mm

. Xdéc dinh Ung suét cit danh dinh va kiém tra lyc cit
V, =3 Sy x Ay xsin(y,) = 1156,2x 140 (16 x5in(0) + 6 xsin(5)) = 967.516,266 N

iéXéc dinh Gng suét cat trung binh:
Trang 181
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CHUONG 4: THIFTKE DAM CHINH _____ PGS.TS NGUYEN BA HOANG

po V= dY, _776.423,728-0.9x967.516,266
#,xb,xd, 0,9x460%1078,075

Xéc dinh ty sé: % = _0;(2)11 =—0,004<0.25 Théa man diéu kién khong phai tang

[

=~,211

tiét dién

Xéc dinh thong sb B,0:

Tra bang TCN dé x4c dinh B tir thong sé tmg suit cét ¥V~
M .
~+0,5xN, +0,5xV, xcotg(0)- A xf
d u u ns "o
g =—7
* E xA +E xA
5 5 p s
~——9m—+O,5><0+0,5><776.423,728><cot(28”)—3080><11.197,511
_ 1.078,075 =-0,0059257¢
197.000x 3080
-P. P xe’ .557. .557. g
Trong dé: f =t _ T xe” _3.557.404,967 3.557.404,967x250,798 - 797

A I, 680.276,788 81.644.505.431,190

£

Ung suét trong cap dy Ung lye khi ting suét bé tong boc quanh né bing khéng:

E
f =fr+’f,]xmﬂ-:1156,2+[—7,97|xm19l(390—:1.197,511Mpa
P el T 38.006,989
Do ex<0 nén ta l4y gid trj tuyét dbi nhan véi Fx:
A xE +A xE_
F — 5 ] DS ps
f Asts+ADS><EPS+AC><EC
3080x197.000

= =0,0392
3080x197.000+391.159,153x38.006,989

£, =|e,|x F, =0,00592x

0,0392]=0,000232367
Viy chon: ¢, =0,000232367, 0=28, f=3
Strc khang cit danh dinh cia bétong:

V. =0,083xBxy[f xb, xd, =0,083x3x/50 x 550x 1.078,075 = 125.510.247,422 |

Stic khang cét cia cdt thép dai:

\'%
Vv m—a“—Vc -V = M,—125.510.247,422—967.516,266 =-125.615.070,657N

5 p 0,9

Chon cbt thép dai chdng cit b6 tri theo ciu tai do Vg <0

SVTH: LE BA TRUNG MSSV: 1351090243 Trang 182



CHUONG 4: THIET KF DAM CHINH PGS.TS NGUYEN BA HOANG
W
Ding thép dai la thép Ay, duong kinh ©12,thép dai 4 nhanh c6 di¢o tich nhanh dai
1a A, =452 mm?2.
Kiém tra lai theo diéu kién ciu tao :
Khoang cach ¢bt dai tbi da:

V. TI64RTI8 o0 g
f xb, xd, 50x460x1.078,075
A xf
S< vy 452x280 4689530 = 468,9 mm

0,083x\f xb,  0,083x+/50x460
Min(0,8xd, = 862,46;600)

L J
Gia thidt chon $=200 mm

Kiém tra lai kha ning chiu kéo ciia cbt thép doc.

Phai thoa man phuong trinh:

¢, xd

f v 3 v

M N (Vv
A xf +A xf >—2u +0,5><--~9-+(—“—0,5><V Y ]xcotg(@)
sy ps s ‘1) 5 P

Trong d6:

A xf +A  xf, - Sickhang cit ca vt ligu

M N A% ,
b 4 0,5x —2L+| 20,5V -V X cotg(6)~ Luc ciit do ngoai luc tdc dung
q}f X dv ¢u. . ’

Cac gid trj tinh todn dugce: (bd qua cbt thép thudng)

T, = A, xf, +A  xf, =3080x1791,697=5.518.427,724 N

¥

Xéc dinh lai kha nang chju cdt cia ¢t thép dai:

AV Xf\'y ><d.V

5

_ 452x280x1.078,075

X COt (9) 200

cot(28") = 1.337.597,293N

M N V
e 0,5 x4 £ —-0,5xV -V xcotg(@)
oxd, 8, "

0 776.423,728
P +0+| —
~0,9x1.078,075

| =-1.516,298,888 N

v

—0,5><1.337.597,293—967.516,266}cotg(28°)

3

So sénh két qua tinh dugc so véi phuong trinh
5.518.427,724 N> -1.516.298,888 N

Vay thoa min diéu kién strc khang cit ctia vat lidu.
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Bang 4.21 Tong hop thiét ke !uc ciit tai cic mit cit

Miit cit I-1 II-1T HI-TII IV-Iv V-V
Aps (mm?) 3080 3080 3080 3080 3080
for (MPa) | 1.156,200 1.124,191 1.135,409 1.118,958 1.138,476
b, (mm) 200 200 200 200 200
H (mm) 1200 1200 1200 1200 1200
dys (mm) | 1.060,727 1.091,545 1.205,545 1.295,000 1.285,417
Ay (mm?) |680.276,7882| 438.039,9461 | 438.039,946 | 438.039,946 | 438.039.946
3.557.404,96
Pf (N) 7 3.458.918,933 | 3.493.434,878 | 3.446.390,472 | 3.506.505,88¢
d, (mm) | 1.078,075 1.033,522 1,147,286 1.236,760 1.227,177
v (Mpa) -0,177 0,902 -1,959 1,556 0,655
vif', -0,004 0,018 -0,039 0,031 0,013
-10,832
foe (MPa) | -7,970 -13,959 -17,051 -17,051
oo (MPa) | 1.197,511 1.180,336 1.207,764 1.207,739 1.226,853
M, 1.175.965.842,3.197.121.138, | 3.765.940.508, | 4.209.321.907,
(Nmm) 0 209 832 726 766
0 (d9) 28 28 28 28 28
£x 2,32E-04 2,70E+01 1,19E-04 8,65E-05 -6,42E-04
A, (mm?) | 391.159,153 | 219.019,973 | 219.019,973 | 219.019,973 | 219.019.973
B (bang) 3 3 3 3 3
Sera (mm) | 200.000 300.000 300.000 300.000 300.000
fy, (MPa) 280 280 280 280 280
Aveion
(mm?) 452 452 452 452 452
1.337.597,29
V, (N) 3 427.439,703 | 475.402,139 | 512.477,845 | 508.506,788
150.066.600,
V. (N) 178 590.801,947 | 657.180,198 | 708.432,429 | 701.502,514
950.118,162
V, (N} | 967.516,266 | 940.730,775 0.000 0.000
Vu(N) [ 776.423,728 | 678.796,929 | 450.639,005 | 346.338,143 | 144.647,594
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W

4.4.6. Tinh todn mdc cdu dam

B4 tri hai cap 15,2 mm tai m&i diu ddm, Khi dit cap phai dit dang vi tri tim déa
ké gbi d& dam bao dung véi trang thai lam vige thye clia dém.

Tai trong tac dung 1én moéc cAu dim chi ¢o trong lugng ban than dam chu,
khdng xét lyc quan tinh.

Luc kéo tac dung 1én mdi dau dam:

Fp = chl =133 095.000=141.625N
Luec kéo sinh ra trong cép dy ung lyc: F = % = 141'2625 =70.812,5N

Cuong do chiu kéo dirt cla cap: f,, =1860 Mpa
Dién tich cap tao 7 sgi: 4, =140 mm®

F 708125
A xf, 1860x140

S6 cap chn thiét 1a; n= 0,272

Pé cho an toan chon n=2 tao céo 7 sgi D=15,2 mm
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CHUONG 5 : THIET KE TRU CAU - MONG TRU

5.1.CAC KIiCH THU'OC CO BAN

—  Tén tru tinh toan: Tl

—  Quy trinh thiét ké: 22 TCN 272-05

—  Hoat tai thiét ké: T hop xe0.5HL93 + Hoat tai ngudi
5.1.1.Kich thudc hinh hoc truy:

—  S6 gbi mb thidt ké: N= 6 (gb6i)

—  Chiéu cao gbi thiét ké : hy= 80  (mm)

— KC gifra cac gdi theo PNC: = 2000 (mm)

—  Sb 1an xe thiét ké: n= 2 (lan)

Cac ki hiéu kich thwadc tru:

L bt bt _*.
5 Jw_m(l?:‘
+ i 4
ET. = —
c?
!_' bd b3 b4 | ¢ i
¢] N3
o %
- b2 c3
_ -1
2

B mil L L__JJ’J’ [E[
[0 0 i [0

Hinh 5.1 kich thuéc chung tru chu
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Bing 5.1 Kich thwée co bin try ciu

Ki HIEU PON VI GIA TRI
h mm 1400
h, mm 700
h' mm 700
h; mm 7300
h; mm 2000
c mm 2000
Cy mm 1400
C3 mm 6000
b, mm 11500
b, mm 9500
b; mm 5500
b'; mm 700
by mm 3000

5.2.CAC PIEU KIEN CO BAN

Muc nuée thip nhit o = 120,22 m
Murc nuée thong thuyén o = 27,01 m
Cao dd mit dudng thiét ké +30,01 m
Cao d6 dinh try +26,878 m
Cao dg dinh bé tru +19,041 m
Goéc chéo ctia try so véi tim cdu 90°
Loai tru: tru ddc thin hep
5.3.80 LIEU KET CAU PHAN TREN.
- 86 luong dam N =6 dim
- Khodang c4ch cac ddm S=2m
_Chibudbithyed 125w
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U —

- Chiéu dai tinh toan Ly=24,4m

- Téng bé rong cau B=11,5m

- Bé rong 1 ngudi di Bpn=2x1,25m

- Chiéu cao dim I h=12m

- Chiu ddy ban mit ciu he=0,2m

- Kich thudc da ké gbi axbxc=0,8x0,80x0,3

- Gbi cauw: a’xb xc¢ =0,40x0,50x 0,08
- S lan xe thiét ké n=2lan

- Haé sé xung kich IM = 0,25

5.4.VAT LIEU SU DUNG

Cudng d6 chiu nén ctia bétong £, =35 MPa
Khéi lugng riéng cia bétdéng v, = 0,25x 107N/ mm’,
Modun dan hdi ciia bétong B, = 0,043 x 2400 x /35 = 29.910MPa
Cudng do chay déo cta cbt thép f, =280 MPa
Gidi han img sudt nén:  0,45xf =0,45%x35=16 MPa
Gidi han ung sult kéo: 0.5x \/; =(),5 % \/g =3 MPa
5.5.TINH TAI

5.5.1. K& cdu phin trén:

a) Dim chi:
Tinh tai dAm chu coi 12 tai trong rai déu sudt chiéu 1 ddm chinh:
DC', =11,33 N/mm ( dé tinh phan dédm chinh)

b) Bdn mit cau:

Tinh tai phin ban mat cAu phén bd déu trén 1 dam chinh:

DC:  =9,58 N/mm

me
A
¢} Dam ngang:

Tinh tai phdn ddm ngang phén bd déu trén 1 dAm chinh:

d) Vin khuén lip ghép:
Tinh tai phdn van khuén lip ghép phan bé trén 1 dam chinh:

DC,, =7, xb, xh, =0,25x10"*x1.335x40=1,335 N/mm

: W
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e} Tditrong lan can va I b hanh

Ta gia thiét tai trong lan can, 1& b hanh duge qui vé bo via va tluyen xudng
dim bién va dam _gitta 1a khac nhau, phan nim ngodi ban hing s& do dim bién
chiu, cén phén nim trong s¢ chia cho dim bién va dim trong chiu theo ti 1€
khoang cach tir diém d3t lyc dén mbi dim.,

Tinh tai do thanh lan can (d4 tinh & phén lan can, tay vin): g =0,095 N/mm
Tinh tai do cdt lan can qui vé lyc phan b la:

2. =0,193 N/mm
Tinh tai b6 via, lan can tay vin va 1 bé hanh,

DC,  =DC . + 1/2bh =1,5+1/2x1,0625 = 2,031 N/mm

Tinh tai lan can tay vin va mot niva 1€ bd hanh.

DC, , =DC, +DC,,, + V/bh =0,392+4,063 + 1/1,0625=4,986 N/mm

Khodang cich tir tim ddm bién dén meép trong bé via la d, = -550 mm
Dam bién;

S—-d +100 -
P, :—-m«cs——-x DC, = 200025050%“00 x2,031=1,574 N/mm

P,,) — : X DC '_55 "‘_‘_I O

=T g = x2,031=0,457 N/mm
Vay |
Dam bién: DC} =DC, , +P, = 4,986+1,576 = 6,56 N/mm
Dam gitta: DC} = P, = 0,457 N/mm
D Tinh tai l6p phii mt cau va tign ich cong cong
Lép pht bé tong atfan va 16p phong nuée coi nhu phin bd déu trén cic dim
chu;

14,2025 =2,338 N/mm

DW,=

Tién ich va trang thi€t bj trén cau cé tinh dén 16p phi:

DW, =2,338+0,052,388 N/mm

Phan Iyc goi khing cé hé so do mdt diim chii tic dung 1én xa mii

Dam bién:
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WM”—‘—H——M

V. =[(DC,, +DC,,, +DC,, +DC; +DW )x 25.000 |x0,5
=[(11,33+9,58+2,16+6,56+2,388)x 25.000 % 0,5
= 400225 N
Déam gifa:
Vi =[(DC,, +DC,,, +DC,, + DC; +DW)x 25.000]x0,5
=[(11,33 +9,58+2,16+ 0,457 +2,388)x 25.000 | x 0,5
=318.796,25N

5.5.2.Két cAu phin dudi:

a) Phin tinh tii do trong lwgng bin thin xa mii:

h
DC r[bsxhxc+(m‘—x—c—i—h—ﬁbe4]xy‘z
Xamu 2 c

700 x 2000 + 1400 x 2000
2

=[5500x1400x2000 +[ j><3000j|><0,25><10'4

=3542,500 N

b) Phin tinh tii do goi ké:
DC, =80x400x500x0,785x 10 =1256 N
¢) Phén tinh tii do trong lwgng bin than tru dwgc xem i ligc thing:
DC,, =(3,14xb7 +(b, ~2xb, )xe, Jxh, xy, =

:-[3,14>< 700? +(5500 -2 700)>< 1400]x7837 % 0,25x10™
=1.426.059,705 N

 5,6.HOAT TAI 0.5 HL93:
 5.6.1.Xe tai thiét ké:

Xe tai thiét ké: gdm tryc trude ning 0,5x35000 N, hai truc sau mdi tryc ning
0,5x145000N, khoang cach gifta 2 tryc truwde 1a 4300 mm, khoang céch hai truc sau

thay ddi tir 4300 — 9000 mm sao cho gy ra ndi lyc 1on nhét, theo phuong ngang
khoang cach gifta hai banh xe la 1800 mm

 4300mm - 9000mm 4300mm 1800mm
bk S N L o N
o 145000 N xPz Z145000 N ‘Pi 235000 N
Theo phirong doc Theo phuong ngang
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5.6.2.Xe hai truc thiét ké:

Xe hai tryc: gbm ¢6 hai truc, mdi truc néng 0.5x110KN, khodng cach gifta hai truc
khéng doi 1a 1200mm, theo phuong ngang khodng cach gifta hai banh xe I
1800mm

. 1200mm , . 1800mm

! | |
1Pz=110000N meﬂoooow l

Theo phirong doc theo phirong ngang
5.6.3.T4i trong lan:

Tai trong lan: bao gbm ti trong rai déu 9.3N/mm., xép tho phuong doc ciu, thec
phuong ngang céu tai trong nay phan bd theo chiéu rong 3000mm, tai trong lan cd
the xe dich theo phwong ngang dé gay ra néi luc 1én nhiét.

9.3 N/mm
e

- Tai trong lan 1a tai trong phan bd doc dim véi dg lén: g, = 9.3 N/mm

5.6.4.Téi trong ngudi bd hanh

Tai trong ngudi bo hanh phan b6 déu trén toan bd bé rong 1500 mm ciia 1& by hanh
va keéo dai den hét chiéu dai nhip dam. Ta chuyén tir tai trong phén bo trén dién tich
thanh tai trong phén bd theo phuong doc ciu, bing cach nhén gi4 tri d6 1on voi
1500 mm. Dugc gia tri dd [én phan bd trén chiéu dai.

5.6.5.80 d6 xép tai doc cAu xdc dinh luc nén 16n nhit:

20

A

4300 4300 15000 4300 4300

0.838

1.012
0.9834

Hinh 5.2 So' @6 xép tai theo phwong doc ciu
Phan luc gé'i do 2 xe tai 3 truc:
R =P xy, +P,xy, +P xy,
=0,5%145000x1,012 +0,5x 145000 x 0,838 + 0,5 x 35000 x 0,663 8
=145.741,5 N

SVTH: LE BA TRUNG MSSV: 1351090243 Trang 192



CHUGCNG 5 :TK TRU CAU -~ MONG TRU PGS.TS NGUYEN BA HOANG

e e e e ]

RI® =P, xy, +P,xy, +P,xy,
=0,5%145000x 0,0566 + 0,5x% 145000 x 0,2308 -+ 35000 x 0,404 8
=27.920,5 N

R®™ =R + RER =145.741,5+27.920,5=173.662 N
Phan lyc tai gbi do xe tandem:
R™" =110000x(1,012+0,9634)x0,5 = 108.647 N
Phan lwe tai gbi do tai trong lan gdy ra trén 2 nhip :
R:j“’e = R:“"e =9,3x (25000 - 300) x1,012%x0,5=116.233,26 N
RPMre = R 4+ R™ =116.233,26x 2 =232.466,52 N
Phén lyc tai gbi do tai trong ngudi bo hanh gy ra trén 2 nhip :
RII:" =RM =3,75x (25000 - 300) x1,012x0,5=56.241,9 N
R®™ =RI*+R"=112.483,8 N
So sénh céc t6 hop do hoat tai gay ra:

R = 0.9><(R‘*"’ +RTR)+R”‘ =0,9%(232.466,52 + 173.662)+112.483,8

T(“3 hqp 1 ¥3) (2) (2
=477.999,468 N
T hop 2:
R= (R;L) + R:‘;‘; + R(T;)“) = (1 12.483,8 +232.466,52 + 108.647) =453.597,32 N
Té hop 3:

lan
R=(R%+R +R] ) =(56.241,9+116.233,26 +173.662) = 346.137,16 N _

Chon tb hop 1 dé tinh toan do td hgp 1 ¢6 phan lyc tai géi 16n nhét va té hop 3vi
c6 thé tao momen udn voi try 16n nhat

Bang téng hop phan lyc gbi ciia tirng thanh phin hoat tii

Yi 1,012 72500
Phai ¥, 0,838 72500 145.741,5
Truck ¥3 0,664 17500
o oy L 0,057 ) 725000
Trai V2 0,231 72500 27.920,5
Y3 0,405 17500
Lane Phai Q Loe 12350 9.300 232.466,52
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Tréi Q Lo 12350 9.300
Tréi Qo 12350 3.75
012 55000
Tandem 1 10 el 108.647
¥ 0,936 55000

5.6.6.Xép hoat tai theo phuong ngang ciu dé x4c dinh momen Ién nhit,

5.6.6.1S0 dd xép 1 1an chét tai

3000

e H I

1} 1800

T r[
Ti750. 3 A & 5 3

230 750 ﬁDQ‘E‘BSQ‘i

1y
Aad O

/o‘
=_?50 :60Q 650, 1150 “D0_2|59:

V2
0
\LMI\

L]

Vi «a

N,
\ 1.25 ‘58"

L)

Ll o o
A A
/g o

pu 11850

69,2
" s
\ I §/
‘b\e
V4 \l/

Hinh 5.3 So' dd xép tii theo phuong ngang ciu trudng hop 1 1an chit tdi

/ofs75

lane __ mx R:ﬁlle ot Q]ane . fane __ m X R:;"“ﬁ X Q]mle
‘ 3000 S 3000

n_RIExQ, V= R x Q.
‘ 1500 " 1500
Vit =mxREx0,5% 3y, 3 VI =mxR™x0,5x Yy,
Tinh toan ndi lyc chira nhan hé sb tai trong ;
Goi 1: (1 1an chét tai)
Taco € =1250%x0,625x0,5=390,625 mm’
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Q, = 1250><O,5><(1,25+0,625) =1,171,875 mm’

3y, =0,325
Vay :
fane
i g yios _ TR0 L211623326x30.625 1411 47y
’ 3000 3000
PL
ey yn o ROXQy  5624L9xLITLED _ 45 938 o5 N
» = 1500 1500

VIR =mxR®x0,5x Dy,
=1,2x27.920,5%0,5% 0,325 = 5.444,4975 N
Vit =mxR}*x0,5% )y,
=1,2x145.741,5%0,5% 0,325 = 28.419,5925N
G&i 2: (1 1an chit tai)
Taco Q. =1250x0,5%(0,375+1)+1750x0,5x (1+0,125) =1.843,75 mm’

lane
Q,, =750%0,5%0,375=140,625 mm’
3y, =0,425+0,675=1,1

mxR™xQ,  1,2x116.233x1.843,75
3000 3000
=85.722,029 N

Laune Lane __
V"V =

N R xQ, _ 56.241,9x140,625
P 1500 1500

ViR =mx R x0,5% Yy,
=1,2x27.920,5x0,5%1,1=18.427,53 N

Vi =mxR" x0,5% D y;
=1,2%145.741,5%x0,5%x1,1=96.189,39 N

=5.272,678 N

G6i 3 : (1 1an chit tai)
Taco Q. =0,785x0,5x1750=765,625 mm’

Dy, =0,575
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mxR"™ x Q) 1,2x116.233,26x 765,625

V[Lane + \[pl.anc — Lane —
3000 3000
=35.596,436
N R %0, _160.300,8x 0 _oN

h 1500 1500

Vo =mx R x0,5x3y,
=1,2%x27.920,5%0,5% 0,575 =9632,5725 N
Vy =mxR 7 %0,5x >y,
=1,2x145.741,5%x0,5% 0,575 = 50.280,8175 N

Béng 5.2 Tong hop phan e gbi khi xét 1 1an chit tai

Géi 1 2 3 4

Q Lane 390,625 1.843,750 765,625 0.000
Qp 1.171,875 140,625 0 0.000
Iy 0,325 1,100 0,575 0.000
Phai 18.161,447 85.722,029 35.596,436 0.000

Lane
Trai 18,161,447 85.722,029 35.596,436 0.000
Phat 43.938,984 5.272,678 0 0.000

PL

Trai 43,938,984 5.272,678 0 0.000
Phai 28.419,593 96.189,390 50.280,818 0.000

Truck
Trai 5.444,498 18.427,530 9.632,573 0.000
Téng 158.064,953 296.606,335 131.106,262 0.000
e 5.000 3.000 1000 0.000
Mxi 790.324.762,5 | 889.819.004,25 [ 131.106.261,75 | 0.000

Téng Mxi 1.811.250.028,5
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5.6.6.2.S0' 46 xép 2 l1an chit tai
3000 500 3000

FOTTTITRT T AR i i

500 1800 1700 1800

250,500, 750 00_;_65(1;
vi| | [T 5)5/
- /c: =3
|
780, B0 50, 11560 800 250
V2 o o ‘_ e (\(
=] ¥ -
1150 800, 250
V3 . =

250, 60 1180 654,600, 750,
v4 < ﬁ/'
[~ //ci <
lane lave
Viaue _ mx R[ X Qlane . Vlane _ mx Rp x anne
i =
t 3000 b 3000
PL PL
o ROxQy oy Ry XS

‘ 1500 ~ ° 1500
V™ =mxR™x0,5x Yy, ;3 V¥ =mxR [ x0,5x )y,
Tinh toan ndi lye chua nhén hé sb tai trong :
Géi 1: (2 1an chét tai)
Taco Q =1250%0,625%0,5=390,625 mm’
Q,, =1250%0,5x(1,25+0,625)=1171,875 mm’

Dy, =0325
Viy :
lane
Vf;*‘“" —'F'Vlm"ém% mxR™xQ . .=.l x.l...1.6.233,.26>.<3.90,625..:.1.5'.1..3.4.’...539 e ——
P 3000 3000
PL
VﬁL +V1PL _ R™xQ, _ 56.241,9x1.171,875 ~43.938,98 N
: 1500 1500
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Vi =mxR®x0,5x% >y,
=1x27.920,5%0,5% 0,325 =4.537,081 N
Vi =mxR*x0,5% 3y,
=1x145.741,5x0,5x 0,325 = 23.683N
Goi 2: (2 1an chit tai)
Tacod Q,, =1250x0.5%(0,375+1)+1750x0,5x (1+0,125) =1843,75 mm®
Q. =750x0,5x0,375=140,625 mm*
Zy,. =(,425+0,675=1,1

mxR"™ x () 1x116.233x1843,75

VtLane + vLanc — Lane —
P 3000 3000
=71.434,86 N
Pi.
thL +Vf"‘ _ R"xQ, _ 56.241,9x140,625 _5272.678 N
' 1500 1500
V3t =mxR™x0,5%Yy,
=1x27.920,5%0,5x1,1=15.356,275 N
V' =mx R x0,5% >y, |
=1%x145.741,5%x0,5x1,1=80.157,825 N
G6i 3 : (2 1an chét tai)
Taco Q,, =0,875%0,5x1750x2=1531,25 mm’
Q, =0 mm’
2y =0,575+0,575=1,15
yhue 4 yime _ m x R"™ x Qo _ 1x116.233,26%x1531,25
' 3 3000 3000
= 39,327,393
R RfL x €2 _ 160.300,8 x0 0N

‘ b 1500 1500
Vit =mxR*x0,5x 3y,
=1%x27.920,5x0,5x1,15=16.057,163 N
Vy =mxR 1 x0,5x >y,
=1x145.741,5%x0,5%1,15 = 83.801,363 N
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G#bi 4 : (2 1an chit tai)
Taco Q,, =(0.125+1)x1750x0,5+(1+0,375)x1250x 0,5 =1843,75 mm’

lan

Q, =0mm’
>y, =0,425-+0,675=1,1

V{Lane + V;ane — mx R]ane X QLane — I X 1 16.233,26 X 1 843,75

3000 3000

= 71.435,024
VLV = RFL X Q) _ 160.300,8x0 —O0N
Lo 1500 1500
VR =mxR™x0,5% )y,
=1x27.920,5x0,5x1,1=15.356,275 N

Vi =mxR " x0,5x )"y,
=1x145.741,5%0,5%1,1 =80.157,825 N
Bang 5.3 Téng hop phan lwe gbi khi xét 2 1an chit tai

Géi 1 2 3 4
Q Lone 390,625 1.843,750 1.531,250 | 1,843,750
Qo 1,171,875 140,625 0.000 0.000
Ty 0,325 1,100 1,150 1,100
I ane Phai 15.134,539 | 71.435,024 | 59.327,393 | 71.435,024
Trai 15.134,539 | 71.435,024 | 359327393 171.435,024
PL. Phai 43.938,984 5.272,678 0.000 0.000
Tréi 43.938,984 5.272,678 0.000 0.000
Track Phai 23.682,994 80.157,825 83.801,363 | 80.157,825
Trai 4.537,081 15.356,275 16.054,288 | 15,356,275
Tbng 146.367,122 | 248.929,505 | 218,510.436 1238,384.149
e 5000 3000 1,000.000 0.000
ML |731.835.609,375).746.788.515..1218.510,436,250) ... 0.000
Tong Mxi 1.697.134.560,625
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Xt so bo ta thdy trudmg hop xép 1 lan chét tai tao ra momen udn quanh tryc
ngang cdu M, 16n hon nén ta dung trudng hop nay dé tinh toan.

5.6.7. Luc him xe (BR):

Lyc ham duge 14y bang 25%  trong lugng cila cdc tryc xe tai hay xe hai tryc thiét ké
cho mdi lan dwoc dit trong tht ca cac lan thiét ké dugc chét tai theo quy trinh va coi
nhu di ciing mdt chidu. Céc lyc nay dugc coi nhu tic dung theo chiéu nim ngang
cach phia trén mjt duong 1800 mm theo ¢ hai chidu doc dé gdy ra hleu ung luc 1on
nhét. T4t ca cac lan thiét ké phéi dwoc chét tai ddng thoi d6i véi clu va coi nhu di
cling mét chiéu trong tuong lai.

Phai 4p dyng hé sé lan quy dinh trong didu 3.6.1.1.2,

Luc him do 2 lan xe tac dung duge phin bo déu cho 6 goi.

BR=25%xP xmxn= 0,25><0,5x(35000+l45000+145000)x1><2 =81.250

Khoang cdch tir didm dit lwe dén dinh bé coc : 12512 mm
Khoang cach tir mit diém dat lye dén ddy bé : 14512 mm

Momen tai mit cit dinh bé: My =81.250x12.512 =1.016.600.000 N.mm

Maémen tai mit cit day bé: M, =81.250x14.512=1.179.100.000 N.mm
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5.7.TAI TRONG GIO TAC DUNG LEN TRU
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Hinh 5.4 So dd tai trong gié tic dung lén két cau

5.7.1.T4i trong gi6 ngang téc dung 1én két chu thugng tng (WS )

Dién tich himg gié ctia két ciu thugng tAng bxh dugc tinh trén 2 nhip nhw sau:
b = 25000 mm v
h =h, +h, +h,  =1400+1200+200= 2800 mm

=A__ =25000x2800 =70000000mm’

wsup

Téi trong gio ngang Py phai duge 1y theo chiéu tic dung ndm ngang va dit tai
trong tdm cla cac phan dién tich thich hgp, dugc tinh nhu sau:

Py =0.0006x V* xC,; 21.8 (KN)
Trong d6 :

Toéc do gi6 V, gid st duge liy trong ving 4 do do toc do gio
=>V=V,xS=45x1,14=513m/s
Ddi véi stre gi6 tiéu chudn = V=V, xS =25x1,14=28,5m/s

i U000 0000000900040 00—
R e —]Y————————
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Trong dé:

Vg - Tée do gio giat co ban trong 3 gidly véi chu ky xuéit hién 100 nim thict
hgp v6i ving tinh gié ¢6 dit cau dang nghién ctru, nhu quy dinh trong bang
3.8.1.1- 1,

S : hé s6 diéu chinh dbi véi khu dét chiu gio va dd cao mit ciu theo quy dink
trong bang 3.8.1.1.2

Cq : Hé sb can duoc quy dinh trong A3.8.1.2.1.1, phu thudc vao ti sd b/d.
b= 11500 Chiéu rong todn b cla ciu gilta cac bé miit lan can (mm)
d = 2800 Chidu cao 'két cz‘lp phin trén bao gdm cd lan can diic, néu c¢
(mm). Trong bai, ta 1dy h¢ s6 can gié C, =1,35
=P, =0,0006x(51,3)’ x1,35=2,13 KN/m’
Tuong ty v6i stre gio tiéu chudn 1a 25 m/s thi ta co’
=P, =0,0006x28,5” x1,35=0.65 KN/m® <1,8 vay gi4 trj thiét k& 12 1.8
Gia sir mét hing gi6 vubng goc phuong gio, khi dé gi6 ngang 1a:

- Luyc gi6: WS, =P, xA__ =2.1x70000000x 10" = 147000 N

sup

WS, =P, x A, =1.8x70000000x 10" = 126000 N

Momen tai mjt cit dinh bé: M, =WS  xZ

sup
Trong d6: 7, 1a khodng céch tir trong tam dit lye dén miit cit dinh bé.
214 khodng céch tir trong tam dit luc dén mit cit day bé.
Ky hiéu | Py A ap WS Z 7, M, M,
Ponvi [kN/m? mm? N mm | mm Nmm Nmm

45 m/s 12,132170.000.000{149.216,823|10.637{12.637|1.587.219.346|1.885.652.992
25m/s | 1,800]70.00.000 | 126.000 ]10.637(12.637(1.340.262.000| 1.92.262.000

5.7.2.Tai trong gi6 ngang tac dung 1&n két cdu ha thng

WS  =WS  +WS

sub xamu th.lru

Ung véi tde do gié tinh toan 45m/s

xomu PB x Axamu = 2,1)( hxc= 2,1 X 1,4 x2
=5,968 KN =5968 N
WS =P ¥ Dy, =2,132x ¢, xb, =2,1x1,4x 7,837

= 23,388 KN =23.388,245 N
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WS, =WS__ +WS, . =5968,7+23.388,245= 29.356,918 N
Ung véi tbe do gio tinh toan 25m/s
WS =P xA_ = 1,8xhxc=1,8x14x2
=5,04KN = 5040 N
Wslh.h'u = PB X Dth.lru = 1’8 X Cz X b2 = 1’8 X 1,4)( 7.837
=19,749 KN =19.749,240 N
WS  =WS +WS  =5040+19.749,24 = 24.789,240 N

Bing gid tri ngi lyc do gio ngang tdc dpng lén xa mi
Ki hléu Pg A sup WS Z 1 Z ) Ml Mz
Don vi KN/m? | mm? N mm | mm Nmm Nmm
45 m/s 2,132 |2.800.000|5968,67292| 8537 |10.537|50.954.560,72(62.891.907
25 m/s 1,800 (2.800.000{ 5040 8537 [10.537| 43.026.480 [53.106.480

Bing gid tri npi liec do gio ngang tic dpng lén thin tru
Ki hléu P B A sup WS Z 1 Z 2 M] M2
bonvi |kN/ m?| mm’ N mm | mm Nmm Nmm
45m/s | 2,132 |3.679.200(23.388,24484| 6523 | 8523 {152.561.521,1/199.338.011
25 m/s 1,8 |3.679.200| 19.49,24 | 6523 | 8523 (128.824.292,5| 168.22.773

5.7.3.Tai trong gi6 doc téc dung 1én két cu ha tAng
WS, =P xA__ =213x(0,5x700x(11500+5500)+ 700x11500)
=29.843 N '

Bdng gid tri npi lyc do gié doc tdc dpng lén xa mii :
Ki hléu P B A sup WS Z 1 Z 2 M1 M2
Pon vi kN/m? mm? N mm | mm Nmm Nmm
59m/s | 2,132 14.000.000{29.843,365| 8537 |10.537|254.772.803,6{314.459.533
25m/s | 1,800 [14.000.000] 25200 | 8537 |10.537 215.132.400 |265.532.400

| Bang gid tr§ ngi lyc do gid doc tic dgng Ién thin try

| Kihiéu | Py = Age | WS Zi | Z’ N ME N M,
Ponvi |kN/m? mm? N mm | mm Nmm Nmm
59 m/s | 2,132 |14.454.00030.811,14228| 6523 | 8523|200.81.081,1 262.603.366
25m/s | 1,800 [14.454.000| 26.017,2 | 6523 |8523(169.710.195,61221.744.596

' SVTH: LE BA TRUNG

MSSV: 1351090243

Trang 203




CHUONG 5 :TK TRU CAU - MONG TRU

PGS.TS NGUYEN BA HOANC

5.7.4.Tai trong i tdc dung 1én hoat tai (WL)

Tai trong gio ngang

Theo A3.8.1.3, khl xét t& hop tai trong cudng do IIL, phai xét tai trong gid tac
dung vao ca két cdu va xe co.

Tai trong ngang ctia gié 1én xe cd bang tai phén bd 1.5 N/mm, téc dung thec
huéng ndm ngang, ngang véi tim doc két cdu va dit & 1.8m trén mit dudng.

Chiéu dai tham gia tdi trong gi6 tac dyng [én xe duge 4y bing chidu dai din

tac dung [én tru L = 25000 mm

WL_=1,5%25000=37.500 N
Khoang céch tir diém diit lyc dén dinh bé coc :Z, =13837 mm
Khoang cach tir diém dit lyc dén day bé :Z,= 15837mm
M =WL xZ
Téi trong gid dpc
Tai trong gid doc 1én xe ¢b bang tai trong phén b6 0.75 N/mm tac dung nim

ngang, song song vdi tim doc két cdu va dit & cao d§ 1800 mm so véi mat
duomg, Lay tr uong hop xép xe hét toan bd miit ciu.

WL, =0,75x8500=6375 N
Momen tai dinh bé va ddy bé
My =WL XxZ vi My =WL xZ,

Tai trong gi6 doc tac dung 1&n hoat tai

Ky hiéu WL WL H wr, 7 Z M, M,

Don vi N/mm N mm mm m Nmm Nmm
Gio ngang | 1,500 | 37.500 | 1800 | 13.837|15.837|518.887.500/593.887.500

Gi6 doc 0,750 6375 1800 | 13.837 [15.837| 88.210.875 [100.960.875

5.8.TAI TRONG NUGC TAC DUNG LEN TRy
Lyc dfly ndi

Theo nhu b tri cdu tao thi b¢ tru dwgc dat dudi mye nude thdp nhat , do d6 ta
tinh ap lyc nude diy ndi tac dung 1&n phén tru ngép trong nudc va ta tinh vai
myc nuwéc théng thuyén.

Lyc ddy ndi ctia nuéce 1a mdt lyc diy huéng 1én trén, duge liy bang tong cia
céc thanh phin thang dimg ciia &p lyc tinh tic dung 1én tit ca cac bd phén nim
dum myc nude thlet ke
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Ap lyc ddy néi duge xdc dinh theo cong thirc :
B=y, xV,
Trong do: Vo: Thé tich phén ngip nude.
v,: Trong lugng ri€ng clia nudce.
Thé tich tru chiém chd tinh dén mit cit dinh bé :

V= (0,7*’- ><n+5,5x1,4)x(24,25—19,041) — 48,124 m®

Ap luc dy ndi tai mit cit dinh bé:
P=Vxy =48124x10=481,239 kN = 481.238,674 N
Thé tich try chiém chd tinh dén miit cit day bé
V =48,124 +9,5x6x2 =160,249 m’
Ap luc ddy nbi tai mat cat day bé:
P=Vxy, =160,249x10 =1602,489kN = 1.602.488,674 N
Ap lyc nwoe tinh

Ap lyc tinh clia nude duoe gia thiét 1a tic dong thing goc voi mit can nude. Ap
lyc duoce tinh toan bang tich cla chiéu cao mét nurde phia trén dicém dang tinh
nhén véi ty trong cla nude, Xét voi MNCN

Tai mit cét dinh bé:
—  Chiéu cao cbt nude tir MNCN dén mit cit dinh bé 1a; 7,969m
= Ap lye nudce tinh:
P=hxy xA=7969%x10x7,969x1,4 = 889,069 kN =889.069,454 N

= Vjtri tir dt lyc P dén mit cdt dinh b¢ Z, = 1’-92—69- =3,985 m

‘ Tai mit cit day bé:
- —  Chiéu cao cdt nudc tir MNCN dén mat cit day bé 13 9,969m
- Ap lye nuée tinh :

P=hxyxA=10x9,969x(9,969x1,4-+2x6)=2308,481 kN =2.308.481,454 N

o P Vi tef tir diit lye P dén mit ct dang xét Z, = —-~——9’269 =4,985.m.....
| Ap lre dong chay p : (A3.7.3.1)
Ap Luc dong chay theo phuong ngang clu:

M
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p = 514x10*xC_ x V?

Trong d6 :

p : ap luc dong chay (MPa)

Cp: Hé s6 can ciia try . Vdi try dau tron Cp= 6,'7

V : Vin toc nuwée thidt ké , V=25m/s

p=>5,14x10"x0,7x2,5* =0,002249 N/ mm>
Dién tich chiin cia try (tinh dén dinh bé)

A, =h,xc, = 7969 %1400 = 11.156,600mm®
Viéy ap lyc dong chay theo phuong ngang :

P=pxA =0,002249x11.156.600 = 25.088,404N
Piém djt cia lyc :

h
€, x—z—"*——~792£m 3.984,5 mm

Mbmen tai mit cit dinh bé:
M =Pxe=25.088,404x3984,5=99.964.746,734N.mm
Dién tich chén cua tru (tinh dén mat cit day bé)
A,=A +h,xc, =11.156.600 +2000x 6000 = 23.156.600 mm?>
Viéy ép luc dong chay theo phuong ngang :
P=pxA, =0,002249x23.156.600 = 52.073,404N
Diém dit cia luc : |

_hg+h, 7969 +2000
2 2 2
Momen tai mit cit dinh bé:

M, =Pxe=252.073,404x4984,5 = 259.559.883,484 N.mm

e =4.984,5 mm

Ap Luc dong chay theo phuong doc cau:
p=514x10"xCLxV?*= 0

CL =0 - hé s6 can cla try theo phwong doc ciu

PGS. TS NGUYEN BA HOAN(
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m

Bang 5.4 Bang tong hop ap lwc dong chay

Mat cit Dinh bé Pay bé
A 11.156.600 23.156.600
P 25.088,404 52.073,404
e . 3.984,5 4.984,5
My 99.964.746,734 259.559.883,484

5.8.1.Tinh va tau (CV).

Céu dugc thiét ké véi cdp dudng song cép VI, nén theo diéu 3.14.2taco :

Téi trong va tau d8i v6i tau ty hanh : 1 40 Tén
Vin tde va tau thibt ké : (didu 3.14.3.1)
V=2,5+V.=25+1,3=3,8m/s

V, - Van tdc binh quin nim cla dong chéy lién ké bo phan dugc xem xét
V, = 1,3 m/s (liy & phén s6 liéu thuy viin)

Luc va tdu vao tru :

P =12x10°xVxyDWT =1,2x10° x3,8xm =2.883.997,226 N

5

Cao d6 myc nudce thong thuyén MNTT -+24,25 m
Cao dd dinh bé : +19,041m
Cao do day bé : +17,041m
Diém dit ctia Iyc : Cach mit cdt dinh bé : hs = 7,969 mm
Ta ¢6 100% luc va thiét ké trong phwong song song voi dudng tim ludng van
tai
P =2.883.997,226 N
50% ciia lyc va thiét ké trong phuong thing goc voi dudng tim ludng van tai

p 2883997220 | i4i99g613N

Momen tai mit cat dinh bé :

M, =P, xh, =2.883.997,226x 7,969 = 22.982.573.894,58N.mm
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Momen tai mat cit day bé
M, =P xh, =2.883.997,226x 9,969 = 28.750).568.346,727 N.mm

5.9.TO HQP TAI TRQONG TAC DUNG LEN XA MU
5.9.1.Tinh tai:

K&t ciu phan trén: (tinh cho goi bién trén phin héng clia xa mii):

Téng phan lyc gbi 1 |Tdng phan lyc gdi
Thanh Phén Iye (N) (N) 2(N)
phén Géi Gbi 2
IRt=Rp Rp=Rt Xami Xa mii
DC 400.225 |318.796,250 800.450 637.592,5
DW 29.843,750 | 29.843,750 59.687,5 59.687,500

23Két cAu phin duéi (Trong lugng phin hing ciia xa mii) :
P =25x(700x 2000+ 1400 x 2000)x 0,5x3000x 105 = 157.500 N
5.9.2 Hoat tai:

Bing 5.5 Tong hgp hoat tii tac dung 1én xa my

Tai trong R{(N) R, (N) Ry (N)

Géi 1

v, TR 5.444,498 28.419,593 33.864,090

v, o 18.161,447 18.1 61,447 36.322,894

v, 43.938,984 43.938,984 87.877,969
Géi 2

v, ™ 18.427,530 96.189,390 114,616,920

N 85.722,029 85.722,029 171.44,059

7% 5.72,678 5.272,678 10.545,356

T6 hop ndi lyc tai cic mit ciit:
Trang thai giGi han 1+IM Y be Y ow VoL n

SVTH: LG BA TRUNG

©OMSSV: 1351090243

Trang 208




CHUONG 5 :TK TRU CAU - MONG TRU PGS.TS NGUYEN BA HOANG
W

TITGHCE 1 1,25 1,25 1,5 1,75(1,05
TTGHSD 1,25 1 1 1 1
Mt cit A-A:
2480
— [T
_480=

. 3000
B .

Hinh 5.5 So dd ciu tao xa mii
Luyc cét:
V = T] X {YDC X (P + VDC) + ’YDW X VDW + YLL X I:O.g X (VITR (1 + IM) + VlLan ) + VlLan }}

Mo men:
M=Vxy

y: 1a khoan céch canh tay don clia xa mil

=BT 533 mm (chidu séu ngam véi try vat tron R =700 mm)

Bing 5.6 Téng hep ndi lyc tinh toan phin hing ciia xa mil try

VI(N) X1 (mm) MI1{Nmm)
TTGH CDbI 1.663.540,381 2480 4.125.580.143,888
THGH SD 1.183.922,595 2480 2.936.128.034,670
TTGH CBI 1.513.595,707 480 726.525.939,494
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1.034.002,257 496.321.083,240

l THGH 8D 4 480

V(N) M(Nmm)

TTGH CbI 3.177.136,088 | 4.852.106.083,382

THGH SD 2.217.924,851 |3.432.449.117,910

5.10.TO HQP TAI TRONG TAC DUNG LEN PINH BE TRU
Ta s& dua tat ca tai trong vé trong tdm dinh bé tru :
5.10.1.Tinh tai;
Tinh tii ciia két ciu:
+ Két chu phin trén (KCPT)
V=2xVy, +4x V. =2x400.225+4x318.796,25=2,075.635 N

+ K&t chu phén dudi(KCPD):
Xa mii; V. =542.500+2%4500 =551.500 N

Thén tru: V, =1.426.059,705N

Da ké gbi + gbi ké:

Goi 186 Gbi 2&5 Goi 3&4
bkg 800 800 800
Ikg 800 800 800
hkg 150 190 230

= Pkg=17280 N
V =10xV, +12xV =10x1256 +12x15.072 =193.424 N

Bing tong hop:
Tinh tai ctia két cdu V (N) He(N) | Hy(N) M, (Nmm)[M, (Nmm)
Nhip trai | 2.075.635 0 0 0 0
DC (KCPT)
Nhip phai | 2.075.635 0 0 0 0

SVTH: LE BA TRUNG MSSV: 1351090243  Trang 210



CHUONG 5 :TK TRU CAU — MONG TRU PGS. TS NGUYEN BA HOANG
WM___”—“_

X4 mi 551.500 0 0 0 0
Than try |1.426.059,705| 0 0 0 0
DC (KCPD) )
Dakéghi| 193.424 0 0 0 0
Bétru | 2.850.000 0 0 0 0
Xét dén mit cht dinh bé [6.322.253,705| 0 0 0 0
Xét dén mit cat day bé  [9.172.253,705 0 0 0 0
Tinh tai cda 16p pha V (N) H,(N) | Hy(N) My (Nmm)My (Nmm)
Nhip trdi | 175.312,5 0 0 0 0
DW (KCPT)
Nhip phai | 175.312,5 0 0 0 0
Tong 350.625 0 0 0 0

5.10.2 Hoat tai:
5.10.2.1.Theo phwong dgc ciu:

Viw = m><n><(R1 +Rp)
Vg = m><n><(Rl +Rp)><(1+IM)

V, =2x(R +R,)

M, = V x X

X =450 mm la khoang céch tim try tdi tim gdi theo phuong doc cdu

m=1: hé s lan trong truong hop xép xe trén ca 2 lan trén ca 2 nhip tao lyc
nén lon nhét

n= 2 :s6lan chét tai tao ra md men udn theo phuong ngang ciu

Bang 5.7 Lwe nén va momen doc cAu(truwdng hop xép tai trén toan b ciu)

R, R, \Y X | H M,

9 | Téi trong [P ST R e e e .
N) (N) (N) (mm) | (N) (Nmm)

{2 nhip (Truck)| 27.920,5 |145.741,500/ 434.155 450 | 0 {195.369.750,000
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e T T e e

Unhip (Truck)|  0.000  |145.741,500) 227.721,094 | 450 | 0 [102.474.492,18
2 nhip (Lane) |116.233,260/116.233,260| 464.933,040 | 450 | 0 |209.219.68,00¢
I'nhip (Lane) | 0.000 1116.233,260| 145.291,575 | 450 | 0 |65.381.208,750
2 nhip (PL) | 56.241,900 | 56.241,900 | 224.967,600 | 450 | 0 |65.381.208,750
1 nhip (PL) 56.241,900 | 112.483,800 | 450 | 0 [50.617.710,000

Gia trj thiét ké 1.124.055,640 469.970.826,75(

Bing 5.8 Lyrc nén va momen doc c:’iu(tru'(‘mg hop xép tai trén 1/2 cau)

R, R, \Y% X H, M,
Tai trong
(N) (N) (N) (mm) | (N) (Nmm)
2 nhip (Truck)| 27.920,500 [145.741,500/260.493,000| 450 0 117.221.850
I nhip (Truck)]  0.000  ({145.741,500{218.612,250| 450 0 ]98.375.512,500
2 nhip (Lane) [116.233,260(116.233,260(278.959,824] 450 0 1125.531.920,800
I'nhip (Lane) | 0.000 |116.233,260|174.349,890( 450 0 78.457.450,500
2 nhip (PL) |56.241,900 | 56.241,900 [224.967,600| 450 0 [101.235.420,000
1 nhip (PL) - 0.000  |56.241,900 |112.483,800| 450 0 |50.617.710,000
Gia trj thiét ké 764.420,424 343.989.190,800

5.10.2.2.Theo phwong ngang cin :

Ta dat tai sao cho I¢ch tAm nhidu nhit dé M, 16n nhét

M =Vxy

Véi y: 1a khodng cach gbi dén trong tdm tru

Bing 5.9 Téng hop Momen ngang ciu — truwong hop xép 1 1an chit tai.

Tai trong V (N) Y (mm) M, (Nmm)
Géi 1 158.064,953 5,000 790.324.762,5
Gbi2 296.606,335 3,000 889.819.004,25
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e —— e
W

Gbi 3 131.106,262 1,000 131.106.261,75
Gbi4 0 0.00 0.00
Gid trj thiét ké |  585.777,549 1.811.250.028,5

Bang 5.10 Téng hep Momen ngang ciu — trudng hop xép 2 lan chit tai

Tai trong V(N) Y (mm) M, (Nmm)

Gbi 1 146.367,122 | 5,000.00 | 731.835.609,375

Géi 2 248.929,505 | 3,000.00 746.788.515

Gbi 3 218.510,436 | 1,000.00 | 218.510.436,25

Gbi 4 238.84,149 0.00 0
Gia t;{’léth‘et 852.191,212 1.697.134.560,625

5.11.TONG HQP CAC LOAI TAI TRONG TAC DUNG LEN TRU
Bang 5.11 Té hop tii trong tai mit ciit dinh bé

Tentitong | oo | VD | B | M0mm) | HE) | MNum)
Tinhtii | DC 6'322'5253=70 0.000 0,000 0.000 0.000

Tmhtdichat | oo | 350625 | 0,000 0.000 0.000 0.000
thém '

Hoatti+ 11an | "1 | 764420424 0000 | 343989190800 o000 |18HZRO8D
Fogt t+3(2) | LLH [L12805564 000 ™ [ycooienenco | oopo | HO9713456062
fan M 0 5
Luchimxe | BR |  0.000 81.250 1'016'6%0'000’00 0.000 0.000

Tai trong gi6 tac
: wL | 0000 6375 | 88210.875,000 | 37.500,000 | 518.887.500
dung lén ht
1.587.219.346.25
i wong gio tie| 95| 0000 0.000 0,000 149.216,823 1
dung I6nRCPT | ol 01000 0.000 0.000 126.000,000| 1.340.262.000
i eong o e 0 ™] 0000 60.654,507 | 455.753.884,687 | 29.356,918 | 203.516.081,790
|dung nKCPDy 55 ol 0000 | 51217200 | 384.842.595,600 | 24.789.240 | 171.850.772,520
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Ap L‘;}‘;géng p 0.000 0.000 0.000 25.088,404 | 99.964.746,734
Lare day ndi, ap - 3.542.497.239,46
lye nwée tinh WA 481.238,674 0.000 0.000 889.069.454 3
Tiimongvatiu] OV | 0,000 1.441.3998,61 1].491.336.947,2 2.883.297,22 22.982.3(’)73.894,5

Béng 5.12 Tb hop tii trong tai mit cit day bé

Tén tai trong }ﬁl V(N) Hy(N) | My(Nmm) | H,N) | M(Nmm)
Tinh tai DC 9'1%5253’ 0.000 0.000 0.000 0.000
Tinh tai chitthém | DW | 350.625 | 0.000 0.000 0.000 0.000
o LL+| 764.420,4 343.989.190.8 1.811.250.028
Hoat tdi+ 1 lan M 24 0.000 00 0.000 500
ot ti-+ 3 lin LII;/;LI 1.1261.(())55, 0,000 469.975(()).826,7 0.000 1.697.612354.560
Lue him xe BR | 0000 | 81.250 |1.179.100.000] 0.000 0.000
Tai “"-’“%éi‘ﬁtm dng | 0000 | 6375 | 100960.875 37.500 | 593.887.500
59 149.216.8|1.885.652.992
0.000 | 0.000 0.000 210,
Tai trong gi6 tdc dung | m/s 23 251
Jén KCPT
- 1355 0000 | 0.000 0.000 | 126,000 |1.592.262.000
59 1 000 |60-654.50(577.062.898.429.356,91(262.229.9173
Tai trong gi6 tac dung | m/s ' 7 48 8 04
1én KCPD 25 | o000 |51:217,20/487.276.995,6(24.789,24(221 4292525
mis | 0 00 0 20
Aplycdongchay | p | 0000 | 0000 |  0.000 52'013’40 259.5 583'883’4
Larc day’noi, ap Iuc WA [1.602488.| 0.000 0.000 2.308.481|11.506.625.80
nuée tinh 674 A54 7,463
N \ 1.441.998 | 14.375.284.17]2.883.997|28.750.568.34
Tai trong va tau CV | 0.000 613 3364 226 6727
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Bang 5.13 Hé s tai trong va hé s0 diéu chinh tai trong

hlfgu DC | DW |LL+IM|LL+IM| BR |WL|WL (ng/s) (ZZHS/S) WA CV| ¢
CpI 125 15| 1,75 | 175 [175] 0 0| © 0 |0 |o0]L05
opil12s| 15| o | o | o ool 14| o | 1]0]105
cPII| 125 | 15 | 135 | 135|135/ 1|1 ] o | 04 | 1 |0 |105
so| 1t | 1| 1 TR
BB [125| 15| 05 | 05 |[0s5|0] 0] o0 0 |1 |1]105

- Trang thai gidi han cuong d§ I
U, =nx[1.25ch+1.5wa+1.75><(LL+1M)+1.75><BR]
- Trang thai gidi han cudong do 11
U, =nx[l.25xDC+1.5><DW+0><(LL+1M)+0><BR+1.4><WS+1><WA]
- Trang théi gi¢i han cuong d¢ III:

U, =nx[1.25><DC+1.5><DW+1.35><[LL+[M]+1.35><BR+0.4><WS+1><WL+1><WA}
- Trang thai gioi han st dung (dung dé kiém tra nirt):

s:nx[lxDC+1><DW+1><(LL+IM)+1xBR+1xWL+1xWA_]
-Trang thai gidi han ddc biét

U, :nx[O.QxDC+0.65><DW+().5><(LL+IM)+0.5><BR+1><WA+1><CV]
Bang 5.14 T6 hop tai trong tai mit cét dinh bé - Truong hop xép xe tit ca

trénlan

TS hop NN) Huéng doc ciu Hudng ngang ciu

tai trong H,(®N) | My(Nmm) | H,(N) | M;(Nmm)
Cbl 12.464.734 | 149.297 | 3.379.252.440 0 5.457.348.322
Cbll 6.685.301 | 89.162 | 669.958.210 |1.222.369|6.456.966.165
CbII 10.495.913 | 14.3377 | 2.594.633.732 |2.581.289! 8.252.183.449
SD 7.315.696 | 102.990 | 1.690.234.480 |2.443.292)|6.312.117.879
bB 8.639.956 [1.556.75512.722.933.637 |3.961.720|28.401.785.497
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Bang 5.14 T6 hop tai trong tai mit ciit dinh bé - Trudng hop xép xe %

T4 hop N (N) Hudng doc céu Huéng ngang ciu

tai trong H,(N) | My(Nmm) | H,(N) | M,(Nmm)
Cbl 11.308,282 | 149.297 | 2.974.142.742 0 5.824.300.873
Cbll 8.344.892 | 89.162 | 669.958.210 [1.222.369|6.456.966.165
CDIII 9.807.706 | 143.377 | 2.353.552.124 |2.581.289| 8.470.557.661
SD 6.956.060 | 102.990 | 1.564.252.844 |2.443.292| 6.426.233.346
DB 8.545.552 |1.556.755/12.689.863.457|3.988.063[28.431.740.807

Bing 5.15 T4 hop tai trong tai m3t ciit day bé - Trudng hop xép xe trén tit ci cac

lan
TH hop N (N) Huéng doc ciu Huéng ngang ciu
tai trong H,(N) | My(Nmm) | H,(N) | M,(Nmm)
THGH CBI 16.205.359 | 149.297 | 3.677.846.190 0 5.457.348.322
THGH CDbII 10.908.204 | 89.162 | 848.282.461 |2.741.086/15.511.882.853
THGH CDIII | 13.059.225 | 143.377 | 2.881.387.430 |2.581:289(16.987.506.300
THGH SD 9.044.446 | 102.990 | 1.896.214.800 |2.443.292114.601.315.127
THGH DB 11.203.269 |1.556.755]15.836.443.224 |5.506.780|42.988.089.562

Bing 5.16 T$ hep tii trong tai mit cit day bé - Truwdng hop xép xe 172

T4 hop N(N) Hudng doc chu Huéng ngang ciu
tai trong H®MN) | M(Nmm) | H,(N) | M,(Nmm)
CbI 15.048.907 | 149.297 | 3.272.736.492 0 5.824.300.873
Cbl 10.908.204 | 89.162 848.282.461 |2.741.086(15.511.882.853
CbIll 12.371.018 | 143.377 | 2.640.305.822 |2.581.289!17.205.880.512
SD 8.684.810 | 102.990 | 1.770.233.164 |2.443.292(14.715.430.595|
DB 11.108.865 [1.556.,755|15.713.075.882(5.506.780/43.018.044.872

5.12.THIET KE COT THEP

5.12.1.Thiét ké cét thép cho xa mii:

Tiét dién: h = 1400 mm, b = 2000 mm
5.12.1.1.Kiém tra theo TTGH CD:

Duing thép CHI ¢6 f,= 420 MPa dé thiét ké thép chiu lyc

Dung thép All ¢6 f,= 280 MPa dé thiét ké thép dai

Thép chju mémen dm : M =4.852.106.083,382 N.mm

Suc khéng danh dinh:
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W

M, _4.852.106.083,382 _ 5 19, 228.981,535N.mm

0 0,9
d_=h-a, =1400-100 = 1300 mm

Chiéu cao ving nén:

aed - la? __g_><__1\_/1_“___1300 13002—2X4'852'106'083’382:64,32mm
) * 0,85xf xb 0,85x35%x 2000

Kiém tra diéu kién:

B, =0,85- 20 (£ -28)= 0,85- 29, x(35-28)=0,8
7 7
0,003xE,
a_ =0,75xa, =0,75x 27 xB,xd,
Hnax 0 003><E +f s
0.75x—2003x200.000 ¢ 1300 = 494,11 mm >a = 64,32mm
0,003 % 200,000 + 420
Dién tich ¢t thép:
0,85xf
A=Y xf xaxb _ 0,85x35%64,32 %2000 ~0.112,061 mm?

* f 420

Y
Dién tich cét thép ti thiéu:

A O03><b><h><-f——003x2000x1400x§6=7000mm

smin
Y

7t % 30°

Ta chon 20930 => A_=20x =14.137,16694mm*

B tri thanh 2 16p, mbi 16p 10630a100
Stre khang danh dinh ciia tiét dién:

dMn =A_x{ x[d wwz—]—*léi 137 17x420x[1300~@2—3—%]

=6.775.144.495,503 Nmm = M_ = 4.852.106.083,382Nmm
5.12.1.2.Kiém tra nirt theo TTGH SD:

Tiét dién kiém toan: tiét dién ¢6 bx h = 2000 mm x 1400 mm

Be tong co modun dan h01

= 0.043x 7" x I =0,043x2500° x /35 =31.798,929 MPa
C6t thép c6 mbdun dan héi: E; = 200000 MPa
Gia trj momen tac dung: M, = 3.432.449.117,910 (Nmm)
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* Kiém tra didu kién nit :

Khodng cach tir trong tam cdt thép dén mép chju nén cha bé tong 14 :
d =h-a, =1400-100 = 1300 mm

Dién tich cét thép 1a:
A, =14.137,17 mm®

Dién tich phén bétdng boc quanh thép la:
A, =(100+50+50)x2000 = 400.000 mm®

Dién tich trung binh phin bétong boc quanh 1 cly thép:

A
A _ 400.000
n 20

l

=20.000 mm?

Ty s6 mbdun dan hdi thép trén mddun dan hoi bétong:

E

E, 31798929

Khoéng céch tir tryc trung hoa dén mép chiu nén cia bétong la:

nxA. 2xd xb
X= x| I+ —2—1
b [\/ nxA jl

_6,29%14.137,167 o i 2x1300x2000
2000 6,29x14.137,167

- 1} =298,42 mm

Momen quan tinh cua tiét dién:

I = bxx’ +nxA x(d_ —x)2 =
3 5 5

er

_2000x298,42°

+6,29%14.137,167 x (1300 ~208, 42)2 =106.914.286.435,11 mm"*

= Ung suét ciia thép khi chju mdmen la;

¢ _nxM _6,29x3.432.449.117,910
! I 106.914.286.435,11

cr

Ung suét cho phép trong cbt thép :

+x(d, - x) x(1300-298,42) = 202,241 MI

Théng sb bé rong vét nirt : trong diéu kién khic nghiét
Lay: Z = 23000 (N/mm)

Ung suét cho phép trong cbt thép la:
Z 23000

f = = =230 MPa
"3 xA - Y125%20000
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0.6xf, =0,6x420=252 MPa

Lay f =0.6xf =240 MPa
Theo didu kién kha ning chju nat : f =202,241 MPa <f =0,6xf =240 MPa

* Vay thod diéu kign chbng nit.
5.12.1.3.Thiét ké c6t dai chiu cit

Kha ning chiu cét cia thép dai duge xem 13 nhd nhét khi goc nghiéng cia vét nit
0=45" va =2, do d6 dé don gian trong thidt k& luc cit, bude thép dai s& tinh
trong trudng hop nay.
Chiéu cao viing nén a da duge xac dinh trong bai toan thiét ké thép doc

a=064,32mm

Vu=1.83.922,595+1.034.002,257=2.217.924,851

Xac dinh chiéu cao chiu ¢t hitu hiéu d_

q-_-2 1300~ 2432 _1267.84
8 2 2
d, =max{0.9xd, =max<0,9x1300 =1170 =1267,84 mm
0.72xh 0,72x 1400 =1008
L

Kha nang chiu cit clia bé tong;
V. =0,083xBx/f', xb, xd,
Trong do:
B hé sb chi kha nang clia bétdng b nit chéo
f' cudng d6 chiu nén cua béténg
b, bé rbng ban byng hitu hiéu ly bang bé rong ban bung 1’11_1(")
nhat trong chicu cao d,

d, chiéu cao chiu cét hitu hi¢u

V. =0,083x2xJf. xbxd,
— 0,083 x2x /35 x2000x 1.267,84 = 2.490.212,917 N

Yéu céu kha niing chiu cat cua thép dai:

V=V -V = % —V, = 2'217(')934’851 ~2.490.212,917 =-25.851,97IN

= Ta thiy chi riéng bé tong dd di kha ning chiju cét
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Dung dai c6 dwong kinh ¢16 va 4 nhénh, b tri theo ciu tao
dién tich thép dai

Tx16°

A =4x =803,84 mm?

Chon s =200 mm dé b tri.
Kiém tra theo diéu kién ciu tao:
A xf
¥ vy
0.083x \/f xb,

\Y
S < min mi11(0.8xdv;600mm)khiﬁ< 0,1
x Wx Y

¢

\Y%
min(o.4 xd ;300mm) khi-———% >0.1
) f(. x bW Xd\‘

Trong doé ta co:

A xf
TRep 803,84 x280 229,185 mm

0,083x\/f xb_  0,083x~/35 x 2000

A% _ 2.217.924,851

Lt

fxb,xd, 35x2000x1267,84

=0,03<0.1

Viy:

229,185 mm
S < min =229,185 mm
min((),8><clv ; 600 mm)zmin(0,8x1267,2 ; 600mm)

Ta chon bude cdt dai S =200 mm
5.12.2.Thiét k& cbt thép cho than tru

Ta s& dua tét ca tai trong vé trong tim dinh bé try,

Tiét dién tru chon dugc bo tron canh theo mot ban kinh bfmg mét ntra chiéu rong
thén try, khi tinh toan quy ddi tiét dién vé hinh chi nhét dé gan véi mod hinh tinh
toan theo ly thuyét.

Céach quy dbi ra mot hinh chit nhét ¢6 chidu rong béng chiéu rdng cha tryu, chiéu dai
lay gid tri sao cho ¢6 moémen quén tinh tuong duong,

Ta c6: dién tich tru

1400°

A, =(5500-1400)x 1400 + 1t % =7.279.380,4 mm?

Ta quy ddi theo chidy rong truy:
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A, 7.279.380,4

= = =5.199,55 mm
1400 1400
Tiét dién quy di nhur hinh vé:
| , 4100 ,
N 1
700
5200

1400

Hinh 5.6 Quy dbi tiét di¢n tinh toan thén tru
5.12.2.1.Thiét ké cbt thép theo trang thai goi han cwong df I:
Diing thép CIII ¢6 f, = 420 MPa @ thiét ké thép chiu lyc
Diing thép All ¢6 f,= 280 MPa dé thiét ké thép dai

K&t cdu chiju nén léch tm va mo men udn theo hai phirong nén ta tién hanh kiém
toan theo ¢bng thirc sau:

Gié trj tai trong doc tryc co hé sb: N=12.464.733,780 N
Néu lye tinh toan doc tryc ¢6 hé $6 nho hon 0.1x@x f; X Ag thi tinh theo cdng thirc:

M
My T

M M

rx ry
Néu luc tinh toan doc truc ¢6 hé s6 16n hon 0.1x@x f; X Ag thi tinh theo cong thirc:

1 1 1 1

=

P P, P, ©xP

Xy 33

Kiém tra: O.IX(pr;XAg =0,1x0,75%x35%x7.278.600=19.106.325 N.
Viy NSO.IX(pr;xAg

Stre khéang udn danh dinh theo phuong ngang cAu:

M, = oxA, xf, x(ds %J (Nimm)

Strc khang ubn doc truc theo phuong doc cau:

a
M, =9xA X f, x[ds ——Q—J (Nmm)

i,m
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Trong d6: ¢=0,9 La hé s6 khdng udn voi cdu kién chiju udn

S6 thanh cbt thép va dién tich theo phuong doc cau: 51125
A =25.016,969 mm’
S6 thanh ¢t thép theo va dién tich phuong ngang chu: 13025 4 =6.378,125 mmd”

Chi€u cao ¢6 hiéu ctia mit cit tinh toan la:

- Theo phwong ngang céu: d, =5199,56-50=5149, 56um

1

Theo phuong doc cau: d, =1400-50=1350 mm
Xac dinh vi trf tryc trung hoa cia tiét dién theo phuong ngang va doc ciu:
A xf
c= S
0.85xB, x1f xb

5 . . . , f —28
Chiéu cao khéi img suat quy doi:a=Bxc, B,=0,85-0,05x-= 5 =(),8

Theo phwrong doc ciu: ¢=84,916 mm, a=67,932 mm

Theo phuong ngang céu: c= 80,397, a= 64,317 mm

Tri s6 stic khang tinh toan theo hai phuwong; Mry =13.302.377.574,974 Nmm

M _=13.573.118.041,820 Nmm

Mo men quén tinh theo phuong truc x:
_bxh’ 1400x5199°

1212

M6 men quén tinh theo phuong truc y:
_bxh® 1400"x5199

12T 12

Ban kinh quan tinh theo phuong tryc x:

. - |1 _ [16.400.078.528.889,50
7.279.380,40

I

=16.400.078.528.889,50 mm®

I

=1.188.965.465.375,64 mm’

=47,46 m
, A

g

Ban kinh quan tinh theo phuong tryc y:

I
e = |0 [118B.06546537564 )
TAA, 7.279.380,40

, R L
Ty $6 40 manh theo phuong ngang cu: K x =+ =2 ><:]—’§£ =1,226
r 12,78
Ty s6 dd manh theo phuong doc cdu: K x L, =2x 7,837 =0,33
r, 47,46
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Kiém toan:

Mux Muy Mry Mrx | Mux/Mr | Muy/Mr [Mux/Mrx+Muy/Mr KL

(kNm) | (kNm) | (kNm) (kNm) X y y
5.824,30(3.379,25(13.302,37)13.573,11 bA
1 2 8 8 0,429 | 0,254 1.000 T

5.12.2.2.Thiét ké c6t thép dai thin tru theo TTGH DB
Thiét ké c6t dai cho thin try theo phwong ngang clu vico H o
Kha ning chiu cat clia thép dai duge xem 1a nhd nhét khi goc nghiéng cia vét
nirt §=45° va B=2, do dé d& don gian trong thiét ké luc cat, budc thép dai s8
tinh trong truong hop nay.

Thép chiu mdémen M = 28.431.740.807,298 N.mm,
H e = 3.988.062,839N

Stre khdng danh dinh :
M = ¢“ = 28431 7309807’298 =31.590.823.119,219 N.mm

d =h-70=5199,55-70= 5129,55 mm

Chiéu cao ving nén:

2%xM 590.823.
a=d — |42 ——Z =5129,55—\/5129,55’~ 31.50823.119.219 ) 7 135 mm
* * 085xf xb 0,85x35x 1400
Kiém tra diéu kién:
03xE
a_ =0,75%a, =0,75x% 0,003xE, x B, xd

0,003xE, +f,

0,003 x200.000

X x0,8%5.199,55=2127,09 mm > a =167,032 mm
0,003 x 200.000 + 280

0,75

X4c dinh chidu cao chiu cat hitu hiéu d,

d ~—;- 5129,55 - 167’2032 = 5045,484 mm
d, =max 0.9xd, =max: 0,9%x5129,55 = 4616,1 mm =5045,484 mm
0.72xh. . ......10,72x5129,55=3743,28 mm ... ... .
Kha nidng chiu cit clia bé tong:
V. =0.083xBx,[f', xb, xd,
MSSV: 1351090243 Trang 223
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Trong do:
B hé s6 chi kha ning cia bétdng bi nirt chéo
f' cuong d9 chiu nén cua bétong
b, bé rong bin bung hitu hiéu ldy bing bé rong ban bung nh
nhat trong chiéu cao d,

d, chiéu cao chju cit hitu hi¢u

V, =0,083x2x .t xbxd,
=0,083x2x \[?E %1400 % 5045,484 =6.937.020,275 N
Yéu céu kha ning chiu cét cia thép dai:

Vov _y = Ye_y _3:988.062,839
5 n [ (l) C 0,9

Vay ta bd tri cbt thép theo céu tao:

—6.937.020,275 = -2.505.839,344 N

B tri ¢t dai theo cu tao dai 2 nhénh 16 a 200, A, =401,920 mm?
Kiém tra theo didu kién cu tao:

( Ax fw
0,083x/f xb_

\%
S <min{min(0,8xd ;600mm )khi ——t—— <,

fC Xb\\’ Xd\v'
: .V
mm((},4><d ;300mm)kh1—‘--—“—~20,1
Y fxb xd,
Trong do:
A xf
vy _ 402x 280 -163,7 mm
0,083xJf xb_ 0,083x+/35x1400
Vay:

163,7 mm

=163,7mm
min(0,8xd,;600 mm ) = min (0,8 x 5045,484;600 mm )

SSmin{

Ta chon bude cbt dai s =150 mm .

5.12.2.3.Kiém toan nitt thén try.
Xét theo phwong doc ciu.

Tiét dién kiém toan: bxh=5199 mm x1400 mm.

Dién tich cét thép theo phuong doc: 4 =25.016,969 mn’

e L o
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Khoang cach tir thd chiu kéo ngoai cung dén trong tAm cbt thép chju kéo gin nhét;

d, =50 32/ =34 mm. Chon dc=34 mm

2
Dién tich ving cbt thép bao quanh mot nhém thép:

A=2x 34 x 5199.000 = 353,532 mm?2
Dién tich trung binh ciia bé tong boc quanh mot nhom thép:
A _353.532

!b—n 51

Chiéu cao ving nén cua bé tong khi tiet dién nit:

A 2xd xb 25.016,969 2x%5.199,55x1300
Xx=nx—2x| [1+ s~ —1|=6,29x ————"—=x| ,J1-+ -1
b nxA, 5.199,55 6,29%25,016,969

= 6.933,359 mm’

=250,248 mm
Md men quén tinh tiét dién khi bé tdng nit:

I =[bxx3 +nxA x(d —X)ZJ
T 3 5 5

3
=[5199"2350’m +6,29><25.016,969(I300—250,248)2Jz180.180.199.683,453mm2

Ung sudt nén trong cbt thép do ngoai luc gly ra:

_1.690.234.480,430
180.180.199.683,453

£ z—l}du—s—x(ds—x)xn

T

x(1300——250,248)x6,29

= 61,936 Mpa
Dua vao didu kién méi trudmng khi hau ta chon: Z=23000
¢ = Z _ 23000
*3Jd xA  34x353.532
0,6><fy =0,6x280 =168 Mpa

=372,323 Mpa

£ =61,963(Mpa) < 168(Mpa)
~ Xét theo phuong ngang cau.
© Tiét dién kiém toan: bxh=1400 mm x5199 mm.
. Dién tich cét thép theo phuong doc: 4, = 6.378,125 mm’
Khoang céch tir thd chiu kéo ngoai cung dén trong tam cdt thép chju kéo gin nhat;
- Dién tich ving cbt thép bao quanh mt nhém thép:

A=2x 34 x 1400 = 95.200 mm2

: M
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Di¢n tich trung binh cua bé téng boc quanh mét nhom thép:
0
4, =2 229200 s 077y
n 13

Chiéu cao viing nén cda bé téng khi tiét dién nirt:

A 2xd xb 6.378,125 2x 5099 %1400
X=axX—=x| f[+——ti—o ] |=6,20x—2"22 | 1+ -1
b nxA 1400 6,29x6.378,125

=512,671 mm

M&6 men qudn tinh tiét dién khi bé tong nirt:

1 2[bxx3 +nxAgx(d‘~x)2J
3 ; s

_(1400x512,671°
3
= 906.684.282.440,444 mm?

Ung suét nén trong cdt thép do ngoai luc giy ra:

+6,29><6.378,125x(5099—512,671)2J

e SIS 17
= 204,448 Mpa
Dya vao diéu kién méi trudng khi hiu ta chon; Z=23000
Z 23000

f = = = 365,598 Mpa
"0Jd xA Y34x7.323,077

0,6xf, =0,6x420 =168 Mpa
f, =129,674(Mpa) < 168(Mpa)
Kiém todn try ciu theo frang thdi goi han dic bigt
Dang thép CII ¢6 f, = 420 MPa dé thiét ké thép chiu lye
Diing thép AII ¢6 f, = 280 MPa & thiét ké thép dai

Két cu chiu nén I¢ch tim va mo men uén theo hai phuong nén ta tién hanh kiém
toan theo cdng thirc sau:

- Gia tr tai trong doc truc 6 hé sé: N =11.203.268,861 N
- Néu lyec tinh toan doc truc ¢6 hé sé nho hon 0.1x (pxi': X /—‘1g thi tinh theo c6ng thic:

M
X + uy < 1
M

X ry

- Néu lye tinh todn doc truc ¢6 hé sé 16n hon 0.1x (pr; X Ag thi tinh theo c¢ong thire:

M
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W
1 11 1

P P Pry (pxPﬂ

Kiém tra: 0,Ix@xf x A =0,1x0,75x35x7.278.600 =19.106.325 N,

Vay NSO.lxmxf;xAg

Stre khang udn danh dinh theo phuong ngang cu;
M_=oxA_ xf x [ds - %) (Nmm)

Stre khang uén doc truc theo phuong doc cAu:

M, =@x A, fy x(ds —-%J (Nmm})

Trong do: ¢ = 0,9 La h¢ s khang ubn voi chu kién chiu ubn

Sé thanh cbt thép va dién tich theo phuong doc cAu: 51025

A =25.016,969 mm’

S& thanh cbt thép theo va dién tich phuong ngang chu: 130025 4, =6.378,125 mm®

Chiéu cao ¢6 hidu ctia mit cat tinh toan 1a:
- Theo phuong ngang ciu: d, = 5199-100=5099 mm

- Theo phuong doc ciu: d, =1400-100=1300 mm
| Xac dinh vi tri tryc trung hoa cta tiét dién theo phuong ngang va doc cAu:

.- A x fy'
0.85xp xf xb,

X , . . f 28
Chiéu cao khoi tng suat quy ddiza=fxc, B, =0,85-0,05x -5 - =0,8

- Theo phuong doc cz"iu:‘ ¢=84,916 mm, a=67,932mm
- Theo phuong ngang cau: ¢= 80,397, a= 64,317mm

Tri s stre khéng tinh todn theo hai phuong: M =13.302.377.574,974 Nmm
M_ =13.573.118.041,82 Nmm
Tri s6 noi lyc c6 hé s6 theo hai phuong: Muy =15.836.443.224,054 Nmm

M_ =43.018.044.872,039 Nmm

b:zh :1,4><5,199 ~16,395 m’

M5 men quan tinh theo phuong trye x: 1 =
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3 3 5
M6 men quan tinh theo phwong truc y: I, = bl;h = L4 >1<2’199 =1,189 m’
I 16,395
Bén kinh quén tinh theo phuong tryc x: T = —~3‘- = =L5m
71,2786
Ban kinh quén tinh theo phuong tryc y: I, =0,404 m
7, 287
7,837
Ty s6 @6 manh theo phuong ngang cdu: K >< =2x —iws— = 10,449
r L]
Ty s6 d6 manh theo phuong doc cdu: K x —x L, =2x 7,837 = 38,797
r, 0,404
Kiém todn:
Mux/M
Mux Muy Mry Mrx Mux/ | Muy/ | rx+ jK
(kNm) (kNm) (kNm) (kNm) Mrx | Mry [Muy/M|L
ry
43.018.044.87)15.836.443.22(13.302.377.57|13.573.118.04 K
2,039 4,054 4,974 1,820 3,169 | 1,190 | 4,360 O

5.13.THIET KE MONG TRU
5.13.1.86 liéu dia chét — Noi luc tai mat cit day bé

Bing 5.17 Bang t6m tiit cic chi tiéu co 1y cita cac 16p dia chit

) H C 0 4
Ldp dit Loai dit SPT
(m) |[KN/m?| (d6) [KN/m>
Lép A Sét déo mém 0.8
Lép 1 Biin sét- chay 18.4 | 102 | 5°05' | 16.7 | 0-3
Lép 1A Sét pha- déo chay 2.1 12.9 | 9°32' | 18.5 | 2-3

Ldp 2 | Sétphadéocimg—ntactng | 32 | 30.7 | 19°2' | 20.4 | 3-20

L.ép 3 Sét, mra ciing 0.8 - - - |20-22

Lép 4 Sét, déo cirng 29 24 119°45'| 19.6 |22-26
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Lép 5 Sét —nira cing 10 55 |19°02'| 194 |26-37
Lop 5A Sét- déo cing 1 47.1 | 16°35'| 20.1 |37-40
Bing npi lyc ddy b¢ tru (da tinh o phin trén)
T hop N (V) Hudng doc ciu Hudng ngang ciu
tai trong H(N) | My(Nmm) | H,(N) | M;(Nmm)
THGH Cbl 16.205.359 1 149.297 | 3.677.846.190 0 5.457.348.322
THGH CbIl 10.908.204 | 89.162 | 848.282.461 [2.741.086(15.511.882.853
THGH CPIII | 13.059.225 | 143.377 | 2.881.387.430 12.581.289|16.987.506.300
THGH SD 9.044.446 | 102.990 | 1.896.214.800 |2.443.292|14.601.315.127
THGH DB 11.203.269 [1.556.755{15.836.443.224 |5.506.780|42.988.089.562

5.13.2.Lua chon cic thong sb co ban clia coc

PuongkinhD=1,2m

+

150 mm.

+ o+ o+ o+

<+

Chu vi mit ciit ngang coc: 3,768 m
Pudng kinh bt thép doc: 25 mm

Cuong d¢ bétong: £,” = 35 MPa.

Dién tich mit ¢t ngang coc: 1,131 m?

5.13.3.Tinh todn suc chiu tai cha coc theo vat liéu

+
Q... =X (0.85 X fc' x A +1 X As)
+ Trong do:
- =075 : Hé s6 udn doc.
- f=30MPa
-~ A.= 1,119 m? :Dién tich clia phin bétong.
- f,=420 MPa

Trong luong riéng chia vt lidu lam coc: y= 23 KN/m”,

: Cudng d0 chiu nén clia bétong,.

: Cudng dd chiu nén cla cot thép.

A =0,01178 m’: Di¢n tich cia thép. (24p25)

Chiéu dai coc L = 37 m tinh tr day dai coc, chiéu dai coc ngam trong dai coc 1a

Stre chiu tai cia coc theo vat lidu cho bdi cong thire sau (sir dung cbt dai xodn):

Q. =0,75x(0,85%35x1,119x10° +420x0,01178x10°

=24,727.500 N =24.727,5 kN
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5.13.4.Tinh toan strc chiu tai ctia coc theo dat nén

Strc chju tai ctia coc theo dit nén dugce cho bai cong thirc sau day:
Q. :.nx((ple pr +o, sz)—yn x W
Véi Q= q, %A,
Q,=q,xA,
Trong dé:
~ 1 :hé s6 nhém coc, theo 10.7.3.10.2 : 1 = 0,73
= Q) Strc khéng miii coc (N)
- A, Dién tich mfii coc  (in?)
- Qy: Strc khang thén coc (N)
- A,:Dién tich bé mit than coc (m2)

- ¢+ hé so stre khang miii trong dat sét
P

¢ =0,55 (Bang 10.5.5-3)

g
~ @ +hésbsuc khang thanh bén trong dit sét
s
¢, = 0,65 (Béang 10.5.5-3)
5.13.5.Tinh sirc khang don vi ciia thin coc gs (MPa)

+ Dt cdt : (Tinh theo Reese va Wright) (#iéu 10.8.3.4.2)
q, =0,0028x N (N<53)

q, =0,00021x(N—53)+0,15(53<N<100)

N: 86 bira SPT chura hi¢u chinh, Iiy N theo timg loai dat,
+ Dt dinh : (Tinh theo phwong phdp o) (diéu 10. 7.3.3.2)

+ g, =oxS,
S.: Cudng do khang cit khong thoat nudce trung binh (MPa)
S, =c+dxtge
o : Hé s6 dinh bam. (10.5.5-3)
Tinh toan theo cdc quy tic trén ta co két qua stre khang than coc nhu sau:
+ B0 qua sirc khang thanh bén tai Im déu coc va mdt doan b%mg dudng kinh coc
+ Pay dai coc nim dudi mit dit tw nhién Im.

Bing 5.18 Béing tinh sivc khang don vi ciia thin coc (Tru T1)

"én l(')’p li Loai N j d Sui a s As (I)qsts

SVTH:LE BATRUNG  MSSV: 1351000243  Trang 230



CHUGONG 5: TK TRU CAU —~ MONG TRU PGS. TS NGUYEN BA HOANG

dbt dat (biia
(m) (49) |(kN/m’) (kPa) | (m") | (KN)
/30cm)
A | 0.8]Sét - - 4 - - - ]
0.4/Sét 505 6.68) 10.79/0.55 | 5.935| 1.508
21Sét 5.05| 40.08|13.742| 0.55| 7.558| 7.540|  56.987
2|Sét 505/ 73.48 16.693| 0.55| 9.181| 7.540| 69.225
2|86t 5.05| 106.88| 19.645| 0.55! 10.805; 7.540 81.47
2|Sét 5.05| 140.28| 22.596| 0.55| 12.428| 7.540|  93.707
1 2186t 5.05| 173.68| 25.548] 0.55| 14.051) 7,540  105.95
2|Sét 5.05| 207.08| 28.499| 0.55| 15.674| 7540 118.18
2/Sét 5.05| 240.48|31.451| 0.55 17.298! 7,540 13043
2|Sét 5.05| 273.88 34.402| 0.55| 18.921 7.540]  142.66
2|Sét 5.05| 307.28|37.354| 0.55| 20.545| 7.540| 154.91
2|Sét 93| 344.28| 69.278| 0.55| 38.103| 0.377| 287.297
" 0.1|Sét 9.33] 346.13| 69.581| 0.55| 38.27| 7.540 14.428
2|Sét 19.2| 386.93|165.44310.55 | 90.994| 7.540|  686.095
’ 1.2[Sét 19.2] 411.41|/173.968(0.55 | 95.682| 4.524|  432.865
3 ] 0.8[Sét - - 4 - - . ]
A 2|Sét 19.45| 450.61|183.127(0.55 | 100.72| 7.54| 759.429
0.9ISét 19.45| 468.25189.356(0.55 | 104 15| 3393 353367
T RS |- S 19.02|.507.05| 229.79|0.55.| 126.38|. . 7.54| .952.94
2(Sét 19.02! 545.85| 243.16(0.55 | 133.74: 7.54 1008.4
5 2(Sét 19.02| 584.65 256.54(0.55 | 141.1| 7.54 1063.9

: W
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2|Sét 19.02| 623.45| 269.92|0.55 | 148.45| 7.54

PGS TS NGUYEN BA HOANC

1119.2

2|Sét 19.02| 662.25| 283.2910.55 | 155.81| 7.54

1174.¢

SA 1|Sét 20.1| 682.35| 248.28/0.55 136.004f 377

512.73:

Téng 37

9328.02

3.13.5.1.Tinh sirc khing don vi ciia mii coc qp (MPa)
+ DAt ct: (Tinh theo Reese va Wright) (@iéu 10.8.3.4.3)
q, = 0,064 x N (N<60)
q, = 3,8(N>60)
N: S5 bta SPT chua higu chinh, 1y N theo timg loai dét.
+ Détdinh : (dién 10.8.3.3.2)
q, =9x8§,

+ Loai dt tai mi coc 12 sét, chi s6 SPT 1a 40: , vay strc khang mfli coc la :

q, = 0% 248,28 =2.234,52 MPa
Q,=q,xA, =2234,52x1,131=2.527,24 kN
5.13.5.2.T5ng hop sire chiu tii clia coe (N)

Qu = (04 X Q, + 90, ¥ Q, ) = (0.55%2.527,24 + 0.65 x 9.328,02)

=7.453,195(kN) = 745,32 T
Xét day ndi cia coc:
Trong lwgng ciia phin coce ngip trong nwée
W =(25-10)x37x1,1304 = 627,372 (kN)
Viy sike chiu tii theo dit nén ciia coc:
Q =7.453,195-627,372 =6.825,823 kN ~ 682,58 T

S0 sanh véi sirc khang cla coc theo vit lidu ta chon stre chiu tai cu
dat nén dé thiét ké coc.

5.13.5.3.Tinh toén sb lwgng coc.

n:[}xX

Trong do:

- n: 806 lugng coc trong moéng
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M
~ V: Téng luc ding tinh tai ddy b¢ & TTGH CDI V =16.205.359kN
~  Q: Strc chju tai tinh toan ctia coc theo dét nén

- P:HésOké dén anh hudng cia tai trong ngang va momen, p = 1.1 + 1.5 chon
B =1.1

16.205.359 _
6.825.823

+ Chon 6 coc va duge bo tri nhu sau.

n=1.5

b

9500
1000, 3750 3760 1000

56 o
o O O

Hinh 5.7 Mit bing bb tri coc (Tru T1)

5.13.5.4.X4ac dinh ndi hye diu coc va chuyén vi dai coc

1000

£000
o 2000
|

2000

1000

Xac dinh chiéu dai chiu udn Ly va chiu nén Ly cia coc:
L, =L +(5+7)xD
L, =Lxcosa
Trong do:
- L, :Khoang cach tir ddy bé dén mit dét sau khi x6i
Lo=CDPB - CDTN +1,5=17,041- 17,257 + 1,5 =1,284m
D : Pudng kinh cgc.
~ L : Chiéudaicec.
o . GoOc ngiéng cla coc

L, =1,284+(5+7)x1,2=7,284+9,684 m, chon Ly=8,4m

_ Ly=Lxcos(0°)=37m

Mb dun dan hdi cua bétong : (£, = 35 MPa)
E_ =0,043x2500"° /35 =31.798,93 MPa
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Dién tich tiét dién ngang : A =1,1304 x10° mm?
Momen quén tinh : J=0,10178 m"*
Kiém tra coc¢ & trang thai giéi han cwong d6 1

Pénh sb thir ty coc:

I 1000 3750 R 3750 TN
1 i [l 1
: @ @ @
f="
&l
o
% +—

2000

10 O ©

Hinh 5.8 Danh sb thi ty tinh toan coe (Try T1)

Dai coc duge xem nhu cing tuyét déi.

1000

Ta tinh toan trong hai mit phing nhu hinh vé.

P P
H’LC._\‘ MV__\‘ HY_C,\‘ Mx .
0 i 0 N
(I SN

s {2 J

Hinh 5.9 So d6 tinh toan coc (Try T1)
O Tinh cho triong hop ngang ciu

Tai trong tinh todn & trang thai gisi han cudng do 1 ¢6 lwe nén max

P! =16.205,359 kN
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H =0 kN
M. =5.457,348 kNm
Hé phwong trinh chinh the d& xac dinh chuyén vj tai day bé la:
I, XV+I, Xu+r,, xw=N,
r, XV+r, xu+r, xw=H,

413 uw

I, XV+T, XU+, xw=M
u,v, : chuyén vi ngang, chuyén vi thing ding, goc quay cia bé quang diém O
(trong tAm hé toa d¢ tinh toan tai day bé)
1y * phan lyc trong lién kétido chuyén vi don vi tai lién két k gdy ra

Tinh céc hé s6 ry :

vy

A,
r =E><Z-I:w1—><cos28.§

Ni

r, =Ex Z—é‘—x sin’ B, -4»12><E><2—--J3~i—x cos” B; .
LNE' LM'

1

ww

A, ' J.
T :Exzf—‘—xxfxcoszﬁi+4xExZ-f:l—

] Mi
A
£, =T, mExZI—xsmecosﬁzo
Ni

Iy ™= Iy = 0 (do coc bo tri doi xing nén 2.x; = 0)

uw W

A,
r, =T, mEwal——‘><xi><sin{35><cos[3i —-6><E><2~--—1I—2><cosBi

n m
Trong d6:

E modun dan hdi cla coc Jdy gan ding bang modun dan hoi cla bé tong lam
coc

E_ =0,043x2500" xy/35 =31.798,93 MPa

Sau khi giai h¢ phuong trinh trén ta dugc két qua sau:
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Bang 5.19 Bang tinh cdc hé s6 ciia h¢ phuong trinh chinh tic (ngang ciu)

Vi tri coc Fi Ly(m) Cos'B Sin* B Fi/Lyg cos® B
P1 1.130 37.000 1.000 0.000 | 0.03055135
P2 1.130 37.000 1.000 0.000 | 0.03055135
P3 1.130 37.000 1.000 0.000 | 0.03055135
P4 1.130 37.000 1.000 0.000 | 0.03055135
P5 1.130 37.000 1.000 0.000 | 0.03055135
P6 1.130 37.000 1.000 0.000 | 0.03055135

Téng Tyy 0.15276
o Fi/Ly Sin? B Fi/Lyi*sin’B | Cos®B | Ji/L’w cos’ B
P1 0.03055 0.000 0.000 1.000 | 0.00017172
P2 0.03055 0.000 0,000 1.000 | 0.00017172
P3 0.03055 0.000 0.000 1.000 | 0.00017172
P4 0.03055 0.000 0.000 1.000 | 0.00017172
PS5 0.03055 0.000 0.000 1.000 | 0.00017172
pé 0.03055 0.000 0.000 1.000 | 0.00017172

Tong 1, 0.01236
r ww v Cos’ 3 Sin*p Jilwy  JyS*Fi/L,; *cos? B
P1 14.0625 1.000 0.000 |0.012117 | 0.42962838
P2 0.0000 1.000 0.000 0.012117 | 0.00000000
P3 14.0625 1.000 0.000 0.012117 | 0.42962838
P4 14.0625 1.000 0.000 | 0.012117 | 0.42962838
ps 0.0000 1.000 0.000 0.012117 {  0.00000000
pé 14.0625 1.000 0.000 0.012117 | 0.42962838

THng t\yy 2.00931

Tuw = Twy Cos B; Sin B Cos B *Ji/Lu’ Vi y; «sinB*cosp*Ay/L,;
P1 1.00000 0.000 | 0.00144246 | 3.75000 0.00000000
P2 1.00000 0.000 | 0.00144246 | 0.00000 0.00000000
P3 1.00000 0.000 | 0.00144246 | 3.75000 0.00000000
P4 1.00000 0.000 | 0.00144246 | -3.75000 |  0.00000000
p5 1.00000 0.000 | 0.00144246 | 0.00000 0.00000000
p6 1.00000 0.000 | 0.00144246 | 3.75000 0.00000000

Tong r -0.05193
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Thay vao hé phuong trinh va gidi hé ta ¢ :
Ex(0,15276>< v+ 0xu +O><w) =16.205,359
Ex(Oxv+0,01236><u—0,05193><w) =0
Ex(0xv—0,05193xu+2,00931x w)=15.457,348

v=0,00333615(m)
= {u=0,000403(m)
w = 0,0000958(rad )
Tinh ndi lye tirng coc
Luc doc truc hang thit (i) tinh theo cong thirc :

ExA. X
N. = ‘x(vxcosﬁﬁuxsmﬁﬁxixoaxcos[’).:)

i
Ni

Lirc cét cia hang thi (i) tinh theo cong thitc :

12xEx]J. 6xEx]J.
: =-——X—3~§--J-‘~-><(—v><si1-‘1[3i +uxcosp, —x, xmxsin[}i)——f—gfl‘-xw
L L
M M
Momen uén 1én nhit & ddu coc thit (i) tinh theo cong thirc :
6EJ. i i 4EJ.
M; = ——*(-vsinf, + ucosf, — x;0sin B.)- ®
M M
Bang 3.20 Két qua tinh toan lyc doc truc trong méng theo TTGH CD 1 (ngang
ciu)

STT Yi Ni Qi M Ti M bi Ni xXi
Pl 3,750 | 3.590,083 (0,04193709| -36,735 | -37,088 13.462,812
P2 0.000 | 3.241,072 :0,04193709 -36,735 | -37,088 0.

P3 3750 | 3,590,083 0,04193709] -36,735 | 37,088 |1>40%812

P4 1750 | 3,590,083 10,04193709| -36,735 | -37,088 |>462812

P5 0.000 | 3.241,072 |0,04193709| -36,735 | -37.088 0

P6 3,750 | 2.892,060 |0,04193709| -36,735 | -37,088 10.845.226
Thng 20,144,454 |10,25162254|-220,412| -222,526 |29.543,210

O Tinh cho truong hop doc ciu
Tai trong tinh toan:

P" =16.205,359 kN

; MMWNW—*_“WM—MMM——_“WM
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H; =149,297 kN

M; =1.896,215 kNm
H¢ phuong trinh chinh tic dé xac dinh chuyén vi tai day bé la;
Ly XVHIL, XU+T, xw =N,
Ly X VL, XU+t xw=H,

uy 133 thy

Lo X VAL XU+, Xw=M,

wy wu Wy

u,v,0 : chuyén vi ngang , chuyén vi thing ding , géc quay ciia bé quang diém
O (trong tdm hé toa do tinh toan tai day bé)

1y : phan lyc trong lién két i do chuyén vi don vi tai lién két k gy ra

Tinh céc hé so 1y

A,
r, = E><Z-L—'><cos25i
Ni

r. ZEXZMI{?—[X sin’ B, —}—12><E><‘Z-I:~:§i—><cos2 B..

Ni Mi

A, ]
r =E><Z~L—‘—><x;2 xcos’ B, +4><E><Z_L_'-

Ni Mi
A
I,=1, = Exzf—xsmﬁxcosﬁ =0
Nt

Ly =Ty =0 ( do coc bo tri doi xfrng nén ZX{ =0)

A _ J
T =t :ExE——‘><x.><sm[5.><cosﬁ.-~6><E><E-~—xcos[3.
LEW wi 1 1 t 1 2 1

Trong do:
E modun dan hdi ctia coc liy gan ding bang modun dan hdi ciia bé tong lam
coc

E, =0,043x2500" x+/35 =31,798,93 MPa

Sau khi giai hé phwong trinh trén ta dugce két qud sau:

Béng 5.21 Bang tinh cac hé sd ciia hé phwong trinh chinh tic (dgc ciu)

Vitri coc Fi Ly(m) Cos’ Sin? Fi/Lyy cos* B
P1 1.130 37 1 0 0.03055135
P2 1.130 37 1 0 (.03055135
P3 1.130 37 1 0 0.03055135
P4 1.130 37 1 0 0.03055135
PS5 1.130 37 1 0 (.03055135
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W

P6 iz | 37 | 1 | o 0.03055135
Tong 1,y 0.18331
o Fi/Ly; SitB  [Fi/L, *sin’B| Cos*B | Ji/L’yicos™p
Pl 0.03055 0 0 1 0.00017172
P2 0.03055 0 1 0.00017172
P3 0.03055 0 0 1 0.00017172
P4 0.03055 0 0 1 0.00017172
P5 0.03055 0 0 1 0.00017172
P6 0.03055 0 0 1 0.00017172
ToNg ryy 0.01236
r ww X Cos* B Sin® B Tillag | %2*Filly *cos B
Pl 4 1 0 0.01212 0.12220541
P2 4 1 0 0.01212 0.12220541
P3 4 1 0 0.01212 0.12220541
P4 4 1 0 0.01212 0.12220541
PS5 4 I 0 0.01212 0.12220541
P6 4 1 0 0.01212 0.12220541
TONE Ty 1.02403243
Tuw ™ T'wu Cos B Sin B; Cos B *5i/Lui° X; x; »sinB*cosP* Ay/Ly;
Pl 1 0 0.00144246 2 0
P2 ] 0 0.00144246 2 0
P3 1 0 0.00144246 2 0
P4 1 0 0.00144246 2 0
P5 1 0 0.00144246 -2 0
P6 1 0 0.00144246 -2 0
ToNG Ty ™ Iy -0.05193

Thay vao hé phuong trinh va giai hé ta co :
Ex(0.18331xv+0><u+0xw) =16,205.359
. "Ex(O'X'v'¥|¥'0';0123'6><'”1i'—'0'.0519'355'\7'\?)% [AQ g
E x (O x v—0.05193 x u+1.02403243 x w) =1,896.215
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y :0.00278013(m)
—Ju= 0.0007936(m)
w= 0.0000985(rad)

Tinh ndi lye tirng coe
Lyc doc truc hang thi (i) tinh theo cong thitc ;

ExA. .
N. = 'x(vxcosBi+u><31nBi+x.l><co><cosBi)

"L

Ni

Luc cit cia hang thir (i) tinh theo cong thic

12xEx]. 6xEx]J
Q. --—u.—?m——‘><(—v><sinBi +uxcosf, —-x. xmxsinBi)~Txm
M . M
Momen udn 16n nhit & du coc thir (i) tinh theo cong thirc ;
6EJ. 4EJ.
P = - ‘(wvsinBi+ucosﬁi—~xicosinﬂi)— ~(
%] M

Bing 5.22 Két qud tinh todn hye doc truc trong méng theo TTGH CP 1 (doc cin)

STT X Ni Q,‘ M Ti M Di Ni xXi
Pl 2.000 | 2.892,279 | 24,894 | 66,601 | -142.505 |>/8%37
P2 2.000 | 2.892,279 | 24,894 | 66,601 | -142.505 |5.784.557
P3 2.000 | 2.892279 | 24,894 | 66,601 | -142,505 | 784557
P4 2.000 | 2.509,508 | 24,894 | 66,601 | -142,505 |5.019.015
ps -2.000 | 2.509,508 | 24,804 | 66,601 | -142,505 |5.019,015
P6 2,000 | 2.509,508 | 24,894 | 66,601 | -142,505 |5.019,015

Téng 16.205359| 149,362 | 399,608 | 855,029 |2.296.627

Kiém tra lai theo diéu kién cin bang lirc theo céc phuong va cin bing momen :
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ZY:O ::>ZNi x cos f; —ZQTE xsinf}; = Ny
> X=0 = Nxsinp+) Qpxcosp, =H,
ZYnO :>Z:.Ni X X; X €OS[3; F—ZQ“ XX, x sinf, ——Z:MTi =M,
sinff; =0 cosf; =1
> N, x1=16.205,359 ~ N,
Tacd: 4> Q x1=149,362~ H,
Y N, xx;x1- ) My, =1.897,019 M,
Twong tw ta tinh toan cho TTGH SD. Ta ¢6 :
Tai trong tac dung 1én hé coc theo phuong ngang:
N, =9.044,446 kN
H, =2.443,292 kN
M, =14.601,315 kN

Bdng ndi luc coc theo phuong ngang ciu

ST1 Yi Ni Q; M 1 M pi Ni xXi

P1 3,750 | 2.408,353 | 383,367 |-181,851| -9,129 9.031,323

P2 0.000 | 1.507,408 | 383,367 |-181,851 | -9,129 0

P3 3,750 | 606,463 | 383,367 |-181,851| -9,129 -2.274,235

P4 3,750 | 2.408,353 | 383367 |-181,851 | -9,129 9.031,323

Ps 0.000 | 1.507,408 | 383367 |-181,851 | -9,129 0

P6 3,750 | 606,463 | 383,367 |-181,851 | -9,129 -2.274,235
113,514,176

Téng 0.044,446 | 2300202 |1 oo1 104 770

DN, x1=9.044,446 ~ N,
{3 Qx1=2300,202~ H,
N X x1- 3 My, =14.605,279 ~ M,
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5.13.6.Kiém toan coc

5.13.6.1.Kiém tra sire chin tai ciia coc.

O trang thai gidi han cudng do I

Max(N; ) =3.590,053(kN) < Q=6825,823(kN)
5.13.6.2.Kiém toan cwong dé nén dit tai vi tri miii coc

5.13.6.3.Xéc dinh kich thuée khéi méng qui wée
| I i o J C_ewes N

Hinh 5.10 So' @6 méng khdi quy wée(Try T1)
Gée mé duge tinh theo cong thire:

T
Trong dé
®,, 1a goc ma sat trong ciia dit nén duoc tinh trung binh cho cac 16p dit:
XX
(pib - L

th
¢, la goc ma sat trong cda cac lop dat
I chidu day ctia cac 16p dat twong ttng

_14,53°

=0, =14,53" >« =3,43"

Theo phuong doc ciu:
%
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A, =ax(n-1)+d+2xL, xtano,
Theo phuong ngang cAu:
B, =bx(m-1}+d+2xL, xtgo
Trong do:

a: khoang cach tim giita hai hang coc theo phwong doc ciua=4,0m
n: 6 hang coc theo phuong doc chu,n=2
d duong kinh coe, d = 1,2 m
L, chiéu sdu coc ngam trong dit, L.=37m
b khoang cach tim gifta hai hang coc theo phuong ngang cdub=3,75m
m sb hang coc theo phuong ngang cdum=3
Thay sb vao tinh ta duoc:
A, =4,0x(2-1)+1,2+2x37xtan(3,43) =10 m
B, =3,75x(3~1)+1,2+2x37xtan(3,43) =13,64 m

Dién tich méng khéi quy ude duge tinh theo cong thire:
F, =A, xB, =10x13,64=136,4 m’

qu

Momen khang ubn theo phuong ngang cAu:
2 2
W = A >;B1 _ 10><163,64 ~310 m®

Momen khang udn theo phuong doc cu:

_B,xA" 13,64x10°
¢ 6
5.13.6.4.X4c dinh kha niing chju tai cia dit nén dud¢i mii coc
St chiu tai tinh toan cua dét nén theo QPXD 45-78 dugc tinh nhu sau:

=7227,33 m’

1

R, = mllrmz ><(A><b><y[E +BxD, xy'u +D><cn)

te
Trong do:

- my, my 14n luge 13 hé sb 1am vige cua nén dét va hé sb diéu kién 1am viéc ciia
cong trinh tc dong qua lai véi nén dat duge chon theo bang 1.22 (Nén méng,
Chau Ngoc An)

B L

_ k, hé sb do tin cay, ldy bing 1 dbi voi cac dic trung tinh toén ldy tir thi
nghi¢m.
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- A, B, D gia tri sirc chju tai, ldy tmg voi goc ma sat trong cila dit nén 13
15°49 .
- A=034; B=2,36; D=4,92

= Dy chieu sdu chon méng D= 37m (Tinh dén cao do mit dit sau x0i)

PGS.TS NGUYEN BA HOANG

= Yy :trong lwong on vithé tich chia &t tir™y ming trér xudng

Y, = 19,9 kN/m?

. Zinhi
de = Z =
h.
_16,7x19,2+18,5%2,1+20,4x4+19,6x2,9+19,4x8,8
19,2+2,1+4+2,9+8,8
=18,07 kN/m?

— b b€ rong khoi moéng qui uéc b= 10 m
~ ¢ lwe dinh don vi cia dat duai ddy mong, ¢ = 0 kN/m?
Viy sttc chiu tai clia dat nén dudi miti coc la:

R = 1,1x1

1T

><(O,34><10><19,9+2,36x37><18,07+4,92><0)

=1.810,086 kN/m®
5.13.6.5.X4c dinh ting suit duwéi day khdi méng qui woe.
Trong hweng thé tich cua maéng khéi qui wée

n xFE xL xvy
\Y

qu

'Yqu = Ylb +

Trong d6:
Yy trong lugng don vi trung binh cha dit tr mii coc & lén |

Y, =18,92 KN/ m’
Yy © trong lugng riéng clia bé tong : v, =25 kN/m’

ne :s0 lugng coc, n, = 6 coc

2
L2 =1,13 m?

F, : dién tich tiét dién ngang cta coc F, = mx

L. : chiéu dai coc : L.=37m

Vi : thé tich khéi méng qui wéc : V., =F_xD, =136,4x37 = 5.046,8 m’

qu qu

6x1,13x37x25
46,8

—> v =18,92+ =20,163 kN/m’
qu
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W
5.13.6.6.Chuyén tai trong vé trong tAm day mong qui udc va kiém toan

» Trang thai gi¢i han cuong do I

Ta 14y ndi lyc trudng hop xép tai trén tt ca cac lan dé dat lyc nén va momen doc chu
16m nhit.

Tai trong thing ding tinh todn:
Ny, =P, +1,25%y,, xV, =16.205,359+1,25x 20,163x5.046,8 =143.403,6445 kN

Tai trong ngang tinh toan theo phuong ngang cAu,
H,, =H,=0kN

Téi trong ngang tinh toan theo phuong doc clu
H,, =H, =149,297 kN

Momen tinh toan theo phuong doc cdu

My, =M, +H xL, = 3.677,846 +149,297 x37 =9.201,835 kKNm

oxtt

Oytt
Momen tinh todn theo phuong ngang céu

M, =M, +H,, xL, =5.457,348+ 0x37 = 5.457,348 kKNm

oxlt
Uhng suét nén 16n nhat:

N, M M 143.403,6445 9.201,835+5.457,348

ol Oxtt —

g =y + = 1,123,488 KN/n
F, W, W 134,6 22733 310

Ung suét nén nhé nhét;
N M = 143403,6445 9.201,835 5.457,348

_ " of oyit oxit

g .
mUR W, W 134,6 2733 310

qu

=1,007,324 kKN/m’

Ung suét nén trung binh:
_ O, tO.,  1123,488+1007,324
T T 2
Kiém toan ung sut dudi day mong.

G <1.2><Rll

nax

=1065,406 kN/m?

biéu kién kiém toan: <o, <R
>0

0.min
o =1123,488<1,2x1810,086

o =1007,324 >0

| toan
~ » Trang théi gi6i han dic bigt :

~ SVTH: LE BA TRUNG MSSV: 1351090243 Trang 245




CHUONG 5: TK TRU CAU - MONG TRU _____PGS.TS NGUYEN BA HOANG

Ta xét trudmg hop xép tai trén ¥ ciu ldy momen ngang cdu 16n nhét.

Tai trong thing dimg tinh toan:
N,, =P, +1.25x Voo X Voo =11203,269+1,25% 20,163 x 5046,8 = 138.401,5545

@
Tai trong ngang tinh toan theo phwong ngang cu

H,, =H, =5506,78 kN
Tai trong ngang tinh todn theo phwong doc cau:

H,, =H, =1556,755 kN
Momen tinh to4n theo phuong doc cau

My =M, +H_ xL, =15.836,443+1.556,755x37 = 73.436,378 kNm
Momen tinh toan theo phuong ngang cau:

Mo =M, +H_, xL,, =42.988,09+5506,78x 37 = 246.738,95 kNm

Ung sut nén [én nhit:

N, M, M, _ 1384015545 | 73436,378 24673895

8] i
" F, W, W 136,4 227,33 310

qu

=2.133,645 kN/n??
Ung sudt nén nho nhit:

_Ny My M, 138401,5545 73.436,378 246.738,95

G
CFROW, W 136,4 227,33 310

qu

=23,45 kN/m®
Ung suit nén trung binh:
Cax T Cin _ 2.133,645+23,45
O-Ih = 2 = 2

Ki€m toan tng suat dudi ddy méng,

=1.078,5475 kN/m’

max < 12 X RH
Dicu kién kiém toan: G, <R,

>0

min

O = 2.133,645 < 1,2x1.810,086

Thay vao ta c6: {0, =1.078,5475<1.810,086  vay thoa diéu kién kiém toan
o . =23,45>0

5.13.6.7.Kiém tra d§ lun ciia coc.

Tai trong thang dimg tinh toan: N, =P, =9.044,446 kN

Py lure thing dimg tai day dai dugc t§ hep & trang thai giéi han sir dung

Trong lwgng coc : Q=L xE_ xy, =37x1131x25=1046,175kN
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Ung sudt do tai trong thing dung gy ra dudi day khdi méng qui woc:

_ N, +nQ,, _ 9044,446 +6x1046,175 ~112,328 kN/m‘°‘
E 136,4

qu

)

Ta chia dat dudi miii coc thanh céc 16p ¢b chidu day 2m dé tinh lan.

Po bién dang trong ting 16p dugce tinh theo cong thirc:

Si:-plxdz.xh.
E 1 1

i

Trong do:

S, : d6 lin 16p dét phan t5.

1

h; : chidu day 16p phan (6 thit i.

1

Glb(T/mz) : (tng sut tai vi tri gitta 16p phén t8 do tai trong gy lun gay ra

N; (bia/30cm) : Tri sb SPT dic trung cho [ép phén 6.

B, : H¢ s& tinh tir h¢ sb poison ctia dét theo cong thirc sau :

2
B=1- leli (p lahé sd Poisson)

Ta c6 thé 14y gin ding dbi voi dat dudi ddy méng khéi 1a dit cat p=10.56
- E, : Modun bién dang cta dht
N,
E = 766><—1-6 (T/m%)

D6 lin tdng cong cla nén dét dudi ddy mong dugc xéac dinh:

S =5,

- D lun cho phép clia cOng trinh la:

[s]= 1L5x~L =1,5x /24,4 =7,41 cm

(L1a chiéu dai nhip tinh todn cau cdu duge tinh bing m, Ly= 24,4 m)

Chiéu sau 1&p dit tinh lon dude xdc dinh tai vi tri ing suat do tai trong ban than lon
- hon 10 lin Gng sudt do tai trong ngoai gy ra.

Vi sb liéu thi nghiém 16p dudi day khéi mong qui wéc khong di do dai tinh lon
nén ta xem nhu 16p cudi cling sdu v6 han,

o, -+ing sudt do tai trong ban than d4t nén gay ra (T/m”)
G, 1ung suét do tai trong gdy lin o =122,74 kN’/m2 = 12,274’]?/m2 gdy ra

7Z:: @5 sdu diém tinh (mg suét tinh tir day mong khéi quy ude. (m)
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B : bé rong day méng khéi quy wée. (m)

K : hé s6 phy thude ty sé 2/B.

Y : Trong luong riéng ddy ndi cia cac 16p phén té. (T/m*)

Bing 5.23 Téng hop lin nén dit duei didy méng (Tru T1)

_PGS.TS NGUYEN BA HOA:

gl

bt

bt 1]
2Z(m)| 2By, [ K, (klfiz/imz) (k;;/imz) (%131}?32) (kli?;fnz) (kI\];:/Tnz) Si (et
O 0000/ 1000 254,708 309379 61,876 249,613 27.576 0.5
2 01601 0.960] 244,519 327,979 65596 221,779 27576 0.5
4 0.320] 0.814) 199,039 365,179) 73,036 162,714 27576 o0
6 048I 0.635) 126390 420979) 84,196 93,655 27576 02
8 0641 0482 60920 495379 99,076 41,660 27.576 0.0
10] 0.801) 0.368 22418 588379 117,676 22,418 27576 0.0:

Tong S = 1,79¢m < 8,9cm

Viy diéu kign vé ch uyén vi théa min.

5.13.7.Thiét ké cét thép cho dai coc

SVTH: LE BA TRUNG

Xem dai coc nhu mot dim cOng x6n bj n
meép cdt va bj udn bdi cac phan lyc dau co

TMSSV: 1351000043

gam vao try, tiét dién tinh toan di qu
¢ khéng nam duéi chan try.

.'
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Hinh 5.11 Se @ tinh toan ndi lue bé coc
5.13.7.1.Thép dit theo phuong doc cau
« Thiét ké c6t thép
Phan Iyc diu coc & tigh cudng 4o 1 dbi vai nhom coc ngoai cing
N =3x3.590,053=10.770,159(kN)

Ta c6 khoang cach tir trong tam nhom coc dén mit cht xét 14 1300 mm
M = 10.770,159x1,3 =14.001,2067 kNm
Strc khang uén cua céu kién:
M, =@xM,
Sit dung thép $32a150 coty = 420 MPa.
Khoang cdch tir trong tam bt thép chiu kéo dén mép chiu nén la:

d_=h-a, =2000-200=1800 mm

nx32°

Dién tich cdt thép la: A, =063x =50.667,606 mm”’

Chidu cao viing nén clia bétong:

A xf 50.667,606x420
0.85xf' xb 0,85%35x9500

=753 mm

Mdmen khang ubn danh dinh:
M = A xt, ><(c1s —%) ~ 50.667,606x420 >{1 800 —1%3’-9]

=13,75x 10" Nmm
Stre khang ubn:
M, =@xM, =0,9x3,75x10" = 3,37x10'°Nmm =33.753,2 kNm
Suyra: M_>M, = 14.00 1,2067 kNm . Viy thod méan diéu kién chiu udn

A - w * r d A 1A
: ‘:"Klem'tra .kha..n_ang..ch!u nut Cua.tlet..dl¢n I

Piéu kién chiu nit
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Z
f =
f<|™ 3Yd xA (*)
0.6 f,

Tict dién tinh todn bxh=9,5x2 m | d,= 1800 mm, A =50.667,61 mm?

Ty s6 modun dan hdj: n :Ei

C

E, =200 000 MPa

B, =0.043xy" x /I = 0,043%2500" x /3 =31.798,93 MPa
E  200.000

E, 31.798,93

nn=—

=6,289
Chiéu day lam viéc ctia bétdng sau khi bj nirt:

nxA 2xd xb
X= x|l —
b nxA

_6,2895><50.667,61>< 1+ 2x1800x 9500 B
9500 6,289 x50.667,61

1J=315,58 mm

Ta lan lugt tinh cac gia tri trong biéu thirc (*):
Tinh f; ((ng sut trong thép do tai trong gay ra):

Q:}Mix(dsmx)xn

cr
+ Momen quén tinh ciia tiét dién nut;

I = b>;x3 +OXA x(ds —x)z

_9500x315,58
3

+ Ta !{iém toan nirt ctia bé coc theo phuong ngang & TTGH siy dung nén phén
lye ddu coc & TTGH nay

N, =2.408,353x3=7.225,059(kN)

+6,289><50.667,61x(1800~—315,58)2 =8,02x10" mm®

M, =7225,059x1,3= 9.392,577 kNm

+ Do dé6:
M . &
f, =—=x(d, —x)xn = 9392’577"“10 x(1800-315,58)x 6,289 =109,332 Mpa
I 8,02x10
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W
Z

™ Yd xA

+ Thong sb vét nit & didu kién khéc nghiét
7 = 23000 N/mm

Tinh

+ d, khoang céch tir trong tAm cbt thép chiu kéo ngoai cing dén mép ngoai clia bé
tong chiu kéo va khong dugc lon hon 50 mm

+ Dién tich trung binh ctia bétdng bao quanh mot thanh thép:

A=2e. voi A, =9500x(50+50)=950000 mm’
1
= A= 950000 _+5 479,36 mm’
63
Z 23000

sa

- ~252,7029 MPa
Jd xA  3Y50x15.079,36

+ Tinh ().6><fy
0.6 x fy =0,6x420 =252MPa

. £ =252,7029 Mpa _ . ool
Vay: f =109,332< Thoa diéu kién chiu nit
i 0,6xf, = 252 Mpa

5.13.7.2.Thép dat theo phuong ngang cau:

Do ndi luc tai mat cit ngam tinh todn nho hon so véi phuong doc chu nén ta d3t
gibng thép bé doc cau dé tién thi cong va gia cong cot thép.

Tinh todn cot thép cho coc khoan nhoi.

Nhén thdy momen 1én nhét khi tinh toan coc chiu tai trong ngang la:
M, = 1400,121 Tm

Cudng d6 chiu nén tinh toan cta betong M300:
R, = 110kG/om’ = 11000kN/m”

Cuong d¢ chiu kéo cua betong All
R, = 2700kG/cm’ = 270000kN/m”*

Chon 16p bé tong bao vé 1a 7,5cm

Suy ra hg= 120 — 7,5 = 112,5cm

_Tinh toan cac dai lwong: .
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q=_M ___ 1400121
Rk 11000.1,2.1,13

y=%(1+\/I—2A)=%(1+«/1—2><0,08)=O,96

F = M _ 14.001,21 — 473 1ens®
R.yh, 270.000%0,97x1,13

0,08

“ Dign tich t3i thidu ciia | thanh cit thép doc sé la:

Néu bd tri trén mit cit ngang 1a 30 th

anh cdt thép doc thi sb thanh
thép chiu momen uén trén tiét dién coc 1a 15t

1anh
F
sor\thanh ~ = iBl = 0, 3 [ SCH?Z
15 15

Chon dudng kinh cét thép doc cita coc 1a 30 thanh 028

Dién tich cia 1 thanh cbt thép doc cna thanh la:

Jo =7,065em? > 0,315em” > Pat yéu ciu,
o Bé tri cét thép dai cho dot coc .
Luc cit I6n nhit khi tinh todn coc chju tai trong ngang 12 Q = 708,85 T
Gid tri ¢hia yre cit nho nén chen ¢bt dai lam ¢t ¢

Chon cét thép dai 14 $10a150mm

au tao.
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HU NOUYEN DA

CHUGONG 6:THIET KE MO CAU - M(’)NG MO

1.GIO1 THIEU CHUNG
Loai m thiét ké: M dic chit U BTCT khong DUL
Tén md tinh toan: M1
Quy trinh thiét ké: 22 TCN 272-05
. Hoat tai thiét ké: T4 hop xe HL93 + Hoat tai ngudi
6.1.1. Kich thurée hinh hoc md
_ $6 gbi mb thiét ké: N= 6 (gbi)
_  Chidu cao gbi thiét ké : hy= 80  (mm)
~  KC giita cac gdi theo PNC: g= 2000 (mm)
_  KC tir tim gbi dén mép tudng mé a,= 360 (mm)
_  §b1an xe thiét ké: n= 2 (1an)

Céc ki hiéu kich thude md ;

itm It
1 he? he3

b

| Trang 253
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Cac kich thuée co ban:

Bing 6.1 Céc kich thwée co b

.
Bé day twong dinh
N
Chiéu cao twdng dinh

Chiéu dai than mé
N —
Bé rong than mé
— ]

Chiéu cao than mé

X .
Bé day canh mé
b r
B€ réng canh mé |
A .
B¢ rong canh mé 2

-

B€ rong toan canh mé

]

Chi€u cao cinh mé 1

- ]

Chiéu cao cdnh mé 2

]

Chiéu cao toan canh mo

; .
Bé€ réng mong mé
—_— ]

Chi€u cao méng mé

- ]

Chi€u dai méng mé

- o A A
an cua mo ciu

(Chiéu cao ddy dip dwope tinh tir dinh b¢é méd)

MSSV: 1351090243
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4350
3650 501 920_, 11500 »
501250, 8500 1250 gsp
l 1 1 1} 1
) _ o —
T TET i
2 2 3
- [
™
1 Q
o + g5
2 @ %4
H g
T @ @
of | 1000 1950 | 1420 = g
8+ iz 3 |8
| VM p——r—r
i l-l-lll 3§ COG KHAA 13101
bl | 15 S
(1000, 2000 | 2000 41000 | | |
} ! | 1000 | o 0
i 00D T 1000} 475 | 4750 | 3000
— ' 11500

5 r r r hed el A A
Hinh 6.1 Cac kich thwoc co bin clia mo cau

Mt cat can kiém toan

®
© ©
@ 0)
© ®
A

| Hinh 6.2 Mit ¢t tinh todn mé ciu
|~ Mgt cit A-A: Tudng cénh (phin thén)
- Mat cht B-B: Tudng canh (phin dudi)
—  Mit cit C-C: Ddy tudng dinh
- Mt cit D-D: Tudng than
| Mt cht F-F: Dy b
. 6.12.vatlidu sk dung

e Cu’ﬁyng df:) Chillﬂén Cﬁa béténgf‘im35MPa ...........

Khéi lugng riéng ciia bétdng v, =0,25x107 N/ mm?,

~ Modun dan hdi cia bétong B, =0,043x 2500 J35 =31.798,93MPa
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Cuong d chay déo cua cbt thép f, =280 MPa
Gi6i han éng sudt & trang thi sit dung :

Gidi han tmg suét nén: 0,45xf =0,45x35=16 MPa

Gidi han ting sudt ko: 0,5x% \/{ =0,5x \/3_5 =3 MPa
6.1.3.Céc thong sé dét dip

Trong lugng rigng dét dép: ys = 1800 (kG/m’)

Gde ma sét trong cia dét dip: p = 35°

Goc ma sét gitra dat va twong: p = 24"

6.2.CAC TAI TRONG TAC DUNG LEN MO VA NOI LUC

* 4

*
0’0

Tai mdi vi tri g6i ¢6 céc lyc tdn tai theo 3 phuong vudng géc tac dung:
Lire theo phuong doc ciu: H,
Luyec theo phuong ngang clu: H,
Larc theo phuong dimg: v
6.2.1.Tinh tai
Két chu phén trén:
Tinh tai két ciu phin trén tic dung xudng mé M1 bao gdm: (1/2 két chu nhip)
Trong lwgng ban than ¥ dam cha:
DC,,, =11,33x25000:2 =141.625 N
Viy tbng tinh tai ban thén ddm cha ¥ két c4u nhip truyén xubng mé
DC =DC , ,x9 =141.625x6 = 849,750 N
Trong lugng hé dim ngang
DC, =9000x5%0,5=122.500 N
Trong luong hé lan can 13 b hanh - b6 via:
DC, =9,74x25000%0,5=121.750 N
Trong lugng 16p phu ban mit cdu
DW =14,2025x25000:2 = 177.531,25 N

Bing ngi lyc tgi cdc mt cdt do tdi trong két ciu phin trén

. MC F-F MC D-D
IT | Tai trong PN D) léch thm | Mx D léch tAm | Mx
1.000 DC 994,000 0.000 0.000 0.000 0.000
2.000 DW 177.531,25 0.000 0.000 0.000 0.000 |
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Két clu phin dudi
Trong lugng gdi chu: xét mbd M1 gdm 6 gbi .
Trong lwgng da ke gbi

P =nxy x Dy % L % by,

Trong do:
bl by, Lan luot 13 bé rong, dai va cao da ké géi,
| Géi 1&6 Gbi 2&5 G6i 3&4
bkg 800 800 800
lkg 800 800 800
hk 150 190 230
| |

=F, = 25107 x 800x 800x (150 + 190+230)x2 =18240N
4 Trong lugng gdi ké:
P =nxy,xbxl xh,
Trong do:
= Khdi lugng riéng cla gbi cao su, ¥, = 78,5%10°N/ T

blohy: Lan luot 12 bé rong, dai va cao gbi cao su, b, =400,1, =500,k =80

min
P = 6x78,5x107° % 400% 500% 80 =7536N

- % Trong lugng tudng dinh
P, =0,000025x (17050% 500x11500) = 245.093,750 m’

- <% Maiu d0 ban qué do:

_ 215;545 4300 (11500 ~ 2 400)x0,000025 =31.065 N

mau

& Trong lugng tudng canh (phi‘m dudi):
P =2x 300x(1_(§2§-f2-3——57-7—x 1900)>< 0,000025 = 59.676,375 N

' 0:‘ TrOng hIQ'ng tu’(‘)’ngCéﬂh (phéﬂthén) ..................... .
| P_ = 42551950 300%0,000025x 2 =124.458,750 N

Lo

& Trong lugng twong thén

7
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= 1900><1420><11500><O,25><10_4 =775.675 N

B

» Trong lugng bé mé:
Py, =11500% 2000 x 6000 x 0,25x10™* =3,450.000 N
% Téng phén luc khéng hé sé do trong lugng ban than:
P, =P,, +P, +P +P o+ P+ P.+P,
=3.450.000 + 775.675 +124.458,75+ 59,676,375+ 31.065 +245.093,75+7.¢
=4.711.744,875 N

+ Plcd

tet

Tinh tii do trong lugng ban than mé s& gly ra lyc thing ding P,, m6 men

tuy theo khoang c4ch gifta trong tAm cac bd phén so véi trong tAm mit cat t
todn tai cdc mit cit C-C,D-D, F-F

Biing 6.2 Bing tinh ndi lye cho tiée dién F-F do trong lwgng ban thin

Bing tinh nei lwe cho tiét dién F-F do Irong lwong bain than

f Tiét dién F-F
Ker ciu

P(N) ¢ (mm) M (Nmm)
Bé md 3.450.000 0.000 0.000
Tudng thén 775.675 305,000 | 236.580.875,000
Tuong tai 0.000 55,000 0.000
Tudng dinh 245.093,750 730,000 | 178.918.437,500
Vai ké ban qua d6 31.065 1.130,000 | 35.103.450,000
Tudng cénh (phén dudi) | 59.676.375 3.799,628 | 226.747.995.978
Tudng canh ( phin than) 124.458,750 | 2.025,000 252.028.968,750
D4 ké gbi 18.240,000 55,000 1.003.200,000
Géi ke 7.536,000 -10,000 -75.360,000
Tong cong 4.711.744,875 930.307.567,228

Bing 6.3 Bing tinh noi lye cho tidt dién D-D do trong hrgng ban than

o Tiét dién D-D
Két ciu
P(N) ¢ (mm) M (Nmm)

Tudng than 775.675,000 0,000 0.000
Tudng tai 0.000 -285,000 0.000
Tudng dinh 245.093,750 460,000 112.743.125,000
Vai ké ban qué dd | 31.065,000 841,034 26.126.736,207
D4 ké gbi 18,240,000 -260,000 -4.742.400,000
Goi ké 7.536,000 -350,000 -2.637.600,000
Tdng cong 1.077.609,750 131.489.861,207
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Bing 6.4 Bang tinh ndi lue cho tiét dién C-C do trong lwgng ban thin

K an
Két chn Tiét dién C-C
P(N) e (mm) M (Nmm)
Vai ké ban qua
do 31.065,000 381,034 11.836.836,207
Tudng dinh 245.093,750 0.000 0.000
Téng cong 276.158,750 11.836.836,207

6.2.2.Luc ly tdm
Do ¢ diy ta thiét ké mb cia cdu thing nén khong 6 luc ly tam

6.2.3.Tai trong gid
The db gio thiét ké dugc tinh bing cong thuc:

V=VB><S

Trong do:
Vp : The 4o gio gidt co ban trong 3 gidy voi chu ky xuét hién 100 nim thich hop voi
viing tinh gié c6 dat cau dang nghién ctu, nhu quy dinh trong bang 3.8.1.1- 1. Ta
chon viing tinh gi 13 ving II néncd V,, =45m/s, ddng thoi ta cling phai tinh tai

trong gi6 tac dung vao cong trinh khi ¢ V,, =25m/s dé kidm toan ¢ trang thai
gidi han cudng do 111 va st dung

S: H¢ s& didu chinh d6i vdi khu d4t chiu gi6 va do cao mat cau theo quy dinh trong
bang 3.8.1.1.2. Ta c6 dd cao mjt cau cach mat nude trén 10m va khu vie thong
thoang nén S = 1,14

Do do:
Vi=V,S5= 45x1,14=51,3m/ s
V,=V,,S5= 25x1,14=28,5m/s
_ Tai trong gid tac dung 1én két cdu
& DO voi tai trong gié ngang
: Tai trong gid ngang Pp duogc 14y theo chidu tic dung nim ngang va dat tai trong
tAm clia cac phan dién tich thich hop:
b= 0.0006x V? xA xC, = 1.8x A,
Trong do:
A, : Dién tich cua két cdu hay chu kién phai tinh tai trong gid ngang,.
C, : Hé sb can duge quy dinh trong A3.8.1.2.1 4 phy thude vao tisdb/d ..
b : Chiéu rong toan bd cia clu gifta cac bé& mat lan can (mm)
b=11500mm

'SVTH: LE BA TRUNG MSSV: 1351090243 Trang 259




SVTH: LE BA TRUNG.—

6280

=
3
|
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d : Chiéu cao két ciu phén trén bao gdm ¢4 lan can dic

d =1400+200+1200 = 2800 mm

=0 LS00 _ )
d 2800
Tra bidu d63.8.1.2.1.1, ta suy ra duge hé sé can gio Cy= 1,35

Goi Z,, Z, lan hrot la khoang céch tir didm dat lyc P, cua tai trong gi6 dén 1
cit ddy tuomg than D-D va ddy bé F-F.
Tai trong gi6 ngang tac dung 1én két ciu phin trén:
M?T C?T NGANG C?U T71 M?

T? L?: 1750
11500 S
%5{] 1250 4200 L 4250 1 1200 g]§P
| i ] ]
ol v Eae TONG ASPHALT DAY 7CM e
L? P NH? A BINH BAM Tigw CHUIN e}
E - "L? P PHONG NU? G DPRG PHUN ]
- ] BE TONG BIN M?T C744 DAY 20H ———
3 -
g0 S

Nl

8 B e

=

2 g s ::lco
F f ©

5 &

g &
]

3

!

A A
5 C7 C KHOAN MH?I
D= 1200 = 37

00| 4750 | 4750 1000
11500

Hinh 6.3 So dd tac dgng tii trong gié tic dung Ién két ciu phin trén
Dién tich hung gio duge xdc dinh nhir sau:

+ Lan can: A, =1400x12.500 = 17.500.000mm?
+ Dam I+ BMC : A, =(1200+200)x12.500 = 17.500.000mm
= A e =17.500.000+17.500.000 = 35.000.000 mym?
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Bang 6.5 Ngi lc do tii trong gié ngang tac dong 1én két cAu phin trén

Ki hiéu Ung v6i V; I’fllgléri V; Pon vi
A 35,000 35,000 m’
Cy 1,350 1,350

1.8A 63,000 63,000 kN
0.0006V*A,Cp 74,608 | 23,027 kN
Pp 74,608 63,000 kN

yA 3.416,000 3.416,000 mm

YA 5,416,000 5.416,000 mm

Bang tong hop tai trong gié ngang tac dong lén két cAu phin

Tiét dién D-D Tiét dién F-F
Tai trong Hx (N) 7, (mm) M6 men M 7, (nm) Mb men M,
: (Nmm) 2 (Nmm)

5.416,000 | 404.079.156,7

Ung voi Vi | 74.608,412 3.416,000 | 254.862.333,684
341.208.000,0

63.000,000 | 3.416,000 215.208.000,000 | 5.416,000

Ung véi V»

—  Tai trong gié ngang tic dung 1én két cAu phin dudéi:

Trang 261
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4320

PGS TS NGUYEN BA HOAN(

r 1
’._ 3420 . 500 920 '
w
-——-—......____-_
M-_
w
e . l
—n-——-__,..._-_
Mb‘
O e -
(Y]
~ T -
o0
o — -
v i
!_ 1870 1950 fo g2 | 2630
5C7C KHOAN NH? | M [ rl\
D=12M L= 52M
foloso | _ 2000 -! 2000 1000
L 600 -
Hinh 6.4 So @6 tac dong tai trong gio tac dung Ién két ciu phin duéi
Dién tich hing gi6 cta két ciu phin dudi bao gom:
Dién rich (thin mé + twong tai+ canh mé): A i =19515000mm?>
Béng 6.6 Ngi lyre do tai trong gié ngang tic dong 1én két chu phin dusi
Ki hiéu I'J'ng vi V, Ung véi Vv, Pon vj
A 195,150 195,150 m’
Ca 1,350 1,350
1.8A, 351,270 351,270 kN
0.0006V*A,C,, 415,995 128,394 kN
Py 415,995 351,270 kN
Z, 2,128,000 2.128,000 nm
Z, 4,128,000 4.128,000 mm
Bang téng hop tdi trong gié ngang fac dfng 1én
ciu phan trén
Tiét dién D-D Tiét dién F-F
Tai ' : ;
i al trong H, (N) Z; (mm) |Mé men M, (Nmm)| 7, (mm) [M6 men M, (Nmm)
Ung vdi V,[415.995,186 2.128,000] 885.237.755,457 4.128,000/1.717.228.127,127
Ung véi V,/351.270,000 2.128,000] 747.502.560,000 4.128,000 1.450.042.560,0@
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w

+

& PDbi vai tai trong gio doc

PGS.TS NGUYEN BA HOANG

Tai trong gié doc tac dung lén mb bing 0 do tai vi tri mé ta st dung gdi di

dong.

Tai trong gid téc dung lén hoat tai

Khi xét t& hop tai trong cuong do 111, phai xét tai trong gid tac dung vao ca két
cau va xe .

Tai trong ngang cla gio 1én xe ¢
hudng nam ngang, ngang véi tim
Chidu dai tai trong gi6 tic dung 1én xe ¢d

ién md: L = 12500 mm

Vi tai md ciu dat gdi cao su di ddng nén tai trong gié doc bang 0

Tai trong gio tac dong lén hoat tai s& gly ra tai trong
mb men M, tai cdc mdt cdt D-D, F-E. Goi 7y, Z2

WL =1,5%x12.500=18.750 N

ngang

o bing tai phan bd 1,5 kN/m, tac dyng theo
doc két cau va dit ¢ 1,8m trén mit duong.
duoge 14y bang chiéu dai dam tac dung

theo phuong ngang: Hy, va
13n luot 12 khoang cach tir

didm it luc WL cia ti trong gid dén mat cit day tuong than va day bé.

Bang 6.7 Noi Iye do tdi trong gié tac dong hoat tii

) Gi6 ngang Gio doc
Z;(N Z;(N ~ .

T'en ) ™) H,(N) |[M6 men My (Nmm)|H, (N)[M6 men M

Mit cit D-D 74 5,545,000 [18.750,000 103.968.750,000{0.000{  0.000

Miit cat F-F 7, 17.545,00018.750,000 141.468.750,000(0.000|  0.000

6.2.4.N6i luc do trong luong dét dip

Trong lugng dét dip bao gom:

£ - A
— Piat dap sau mo:

Chiéu cao dat dap sau mo:

H, = 2350 mm

Chidu rong mé chiju tai trong dét dip
L, =L,, —2xT,, =11.500-2x300=10.900 mm

Chidu dai m chiu tai trong ddt dép

B,, =B, =1950 mm

Dién tich tac dung cua dét dap
A, =Ly x By, =10.900x1950 = 21.255.000 mm®

Lo ~Trong lugng riéng -Cﬁa--dét--dép:' Co

y, =18 kKN/m’

—  Dit dip truée md:

Chiéu cao dat dap trudc mo :
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LICNOGTRMO CAU_MONGMO
Hy=0m

_PGS.TS NGUYEN BA HOAN:

Trong lugng dét dip s& sinh ra mot téi trong : lyc thing dimg P, va mé men D
tai mit cit F-F:

Do dét sau mé:
+ Lyc thing dirng:
Py, =¥, % Ay, x H,, = 18x21,255% 2,35 = 899, 087(kN)
+ Diém diit cua luc:
Cove = 2,025 (m)
+ Momen;
M gy = Ppyy % Cyey, = 899,087x2,025 = 1.820, 65(KN.m)
Do dét sau mé:
+ Lyc thing dirng
Pyyr = 0(kN)

Bing 6.8 T(Z)ng hop ndi e do tai trong dit dip tai miit ciit F-F

Diém diit Iye Mé men M,
Tdi trong P (N) (mm) (Nmm)
Pit sau mb 899,087 2.025,000 1.820.650,163
Dit truée mé 0.000 0.000 0.000
Téng cong: 899,087 1.820.650,163

Tinh todn nfi lyc do ap Ive dat EH , LS
Ap Iyre dét theo phuong doc c?luz(ép luc 1én tuong than)

Theo phuong doc c?tp, ap luc dét gay ra tai trong theo phuong ngang H,, mi
men M, tai cic mit cit F-F, D-D, C-C.

EHa

il g
Hinh 6.5 So dé ap le dit truée va sau mo
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CHUGNG 6: TK MO CAU - MONG MO PGS.TS NGUYEN BA HOANG
a. Ap lyc ngang dit EH

L/

H A A
% Ap lwe dit sau mo:

Vi dit dép sau mé c6 xu hudng déy mé ra phia by sdng nén dp lyc dAt sau md
1a ap lyc dét chu dong.
Ap luc ngang cta dit dép 1én md tinh theo cong thirc:

EH =y, xH*x K><—12— (kN/m)

Py, =EHxLy
Trong do
y,: Dung trong riéng dat dip sau mb
Lg: Chidu rong mé chiu tai trong dét dap sau md, Ly, = 10.900 mm
H : Chiéu cao ap lyc dét :
H, chiéu cao 4p lye dét tac dung tai tiét dién F-F =4350mm
H, chiéu cao ap luc dét tac dung tai tiét dién D-D =2350mm
H, chidu cao 4p lyc d4t tac dung tai tiét dien C-C =450mm
K : Hésb ap lyc ngang cha dit. Dr(‘)i véi tudng co dich chuyén K duge Jiy bang
K, 12 hé s 4p lwc chu dong cua dat.
sin®x (e +¢ )
Ka = ta 2 :
T x sin (6) X sm(e - 6)

Trong do:
- ; 2
T=l14 s1T1(q) +8)x s%n((p -B)
sin(@ — &) x sin(8 + )
& =24° Goc ma sat giita dét dip va tuong

p=0 Goccla dat dap voi tuong ndm ngang

0=90" Goc cua dat dép sau tudng véi phuong théng dung
@ =35° Goéc ndi ma sat ¢ hiéu

Thay s ta co:
2
T=l1+ sTn(BS +24)x s%n(35 -9 _ 3.005
$in(90 —24)x sin(90 + 0)

D w(e0es)
"7 3,005 x sin’ 90 x sin (90 - 24)

K

Do cao dat lyc tac dung : trix khi ¢ quy dinh khac, tbng tai trong ngang cia dht
do trong lugng ban thin dat lap phéi gia dinh tic dung & do cao 0.4 H.
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CLDONOSTRMO CAU_MONGMO __ PGSTS NGUYEN BA HOANC
Bing 6.9 Tong hop néi hre do ap hye ddt san mé tai cac miit ciit F-F, D-D, C-C

A pen Ap lirc ngang clia dat dip lén tuwong (EH)
11t dign H (mm) P (N) e (mm) M (Nmm)
F-F 4.350,000 454.591,632 -1.740,000 790,989.440,32;
D-D 2.350,000 132.671,808 -940,000 124.711.499,66"
C-C 450,000 4.864,833 -180,000 -875.669,970

<+ Ap Iwe dét trwde mé
Do khéng c6 dét dép truée mé nén ap lyc dit truée mé bing 0
b.Hogt tdi chiit thém LS

- Ap lue theo phwong ngang:

Khi hogt tai ding sau mé trong pham vi bing chiéu cao tuong chin ,tac dung

v

ctia hoat tai ¢6 thé thay bang I6p dat twong dwong cé chidu cao heg
Ap lye ngang do hoat tai sau méb tinh theo cong thire :
LS=KxHxy, x h,, (KN/m)
Py=LSxL
Vi tri ddt hop luce 13 0.5H
Trong d6 :
H : Chiéu cao ap lwe dét ;
H, chidu cao ap e dét tac dung tai tiét dién F-F = 4350 min
H, chiéu cao ap luc dét tac dung tai tiét dién D-D = 2350 mm
H; chiéu cao ap lwe dit tac dung tai tiét dién C-C = 450 mm
L: Chiéu rong mé chiu tai trong dit dip sau md, L = L =10900 mm
K: He 6 4p lye dit, K =K_ = 0,245

heg: Chiéu cao 16p dét twong duong véi xe tai thiét ké, phu thude vao chiéu cao
trong chian Hy, (mm), tra bang 3.11.6.2-1

Bing 6.10 Téng hop néi e do ap lyc ngang hoat tii sau mé LS
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HUONG 6: TK MO CAU-MONGMO ____ s

Bang tong hop ndi lye do ap lyc ngang hoat tai sau md LS

' Ap lyc ngang do hoat tai sau mb (LS)
H (mm) | heq (inm) Prs (N) e (mm) M (Nmm)
F-F 4.350,000 | 1.002,000 209.425,662 | -2.175,000 -455.500.815,634
D-D 2.350,000 | 1,616,670 | 182.541,729 -1.175,000 |-214.486.532,085
C-C 450,000 | 1.700,000 36.756,517 225,000 | -8.270.216,380

Tiét dién

- Ap lre theo phwong ding:

Ngoai ap lwe ngang LS ndi trén, con phai tinh dén ap lyc t,h%m’g dang, (VS) do
16p dat twong duong tac dung t6i mat cat F-F khi thiét ké md. Tri s0 VS dugc
tinh nhw sau :

VS=h, xy,xBy x L =1002 x_0,000018x1950x10.900 =383.355,180 N
Do léch tam: e, = 2025 mm

Bang 6.11 Téng hop ap luce theo phuong dang do hoat tai chét thém tai mit cit
F-F

Bang tong hop ap luc theo phuong ding do hoat tai chét thém tai
mat cit F-F
Ap lyc ding do hoat tai sau mé (VS)
heq (mm) Pz (N) ¢ (mm) My (Nmm)
F-F 1.002,000 383.355,180 2.025,000 | 776.294.239,500

Tidt dign

Ap luc dit theo phuong ngang ciu : (4p luc 1én twong cinh)

Theo phwong ngang cdu, ap luc ¢4t gdy ra tai trong ngang H, va md men M, tai
cac mit cit A-A, B-B

|
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Hinh 6.6 So @b tinh to4n ap hwe dit theo phwong ngang ciu
a Ap lire ngang dir EH

“  Ap lnc it frong tiwong chin:
EH=vy xH’xK x% (kN/m)

Py, =EHxL
Trong do
¥, Dung trong riéng dit dip sau méb
L: Chiéu rong tuong canh chiu tai trong d4t dip sau md

L, :Chiéy rong tudng canh tic dung tai tiét dién A-A:
L=B,=1950 mM

L,: Chiéu rdng tudng canh tac dung tai tiét dién B-B:
L =B, =1900 mm

H: Chidu cao ap hye dét
H, chidu cao ap luc dét tac dung tai tié dién A-A : H, =3605 mm
H, chidu cao ap luc dét tac dung tai tiét dién B-B :

2577 +1678

H, —%-*1:4255—- =2.127,5mm

K :Hésd ap Iue ngang cia dt. D_éi voi tuong ¢é dich chuyén K dugce lay bing
K, 1a hé s0 4p luce chi dong cla dat,
sin”(6+¢")

K= (szin2 9)><sin(@—-8)

Trong do:

SVTH: LE BA TRUNG - Mg, 1351090243 Trang 268



"HUONG 6: TK MO CAU — MONG MO PGS. TS NGUYEN BA HOANG

2
1|14 Slfl(CP +8)x an(cp —B)
sin(6 —8) x sin(6+[)
5=24 Gée ma sat gitra dat dip va tuomg

B=0 Goccua dat dap voi twong nim ngang

0=90° Gée clia dt dip sau tudng voi phuong thing dimg

@ =35° Géce ndi ma sat ¢d higu

2
Tol14 s‘1n(35+24)><s1.n(35—0) 3,005
sin (90 + 24) +sin (90~ 0)
sin” (90 +35)
* 73,005 xsin” 90 xsin {90 — 24)

Thay s ta co:

K,= = 0,245

. . . L 1
Didm dit ap lyc dat 1én tudng canh dit tai €= 5 P, =y, xH? x KXEX L

Béang 6.12 Tbéng hop 4p lre ngang dit trong mb

Tiét din Bang tong hop ap luc ngang dat trong md
i H (mm) L (mm) Hy (N) e (mm) | Mz (Nmm)
A-A 3.605,000 | 1.950,000 55.854,938 975  |54.458.564,674
B-B 2,127,500 | 1.870,000 18.655,082 935 17.442.501,962

L/

< Ap luc dit ngoai twong chin:

Thién vé an toan bd qua lyc dinh cuia dét, trong trudng hop nay ap lyc d4t ngoai

tudng chén 13 4p lyc bi dong

Mit khac dat dfip xién ( < 0). Nén cong thire xac dinh ap lyc dét bi dong cla dat

ddp ngoai md nhu sau:
EH =y xH’ ><K><R><l (kN/m)
r 5 2

P =EHP><L

EHp
Trong do:
I: Chidu rong tuong canh chiu tai trong dét dép sau md
g Chieu rong tuong canh tac dung tal tlet dlen A-A
L= B, =1950 mM
L,: Chiéu rong tudng cinh tac dung tai tiét dién B-B:
L =B, =1900 mm
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H: Chiéu cao ap lyc dat

PGSTS NGUYEN BA ITOAN

H, chidu cao ap Iuc dit tac dung tai tiét dién A-A - H, =3950 mm
H, chidu cao ap lyc dit tac dung tai tiét dién B-B -
Hy st = gp55 - BTTHIT6 o) o
2 2
R: Hé sb giam Kp tra theo bang cia Toan dd phy thude vao (ur, u)
K, : Hé s ap luc bi déng tra theo Toan dd 3.11.5.4-2
V6i mai taluy dit dép ngodi mé:  1:1.25

=Goe gitta dit dip voi phurong ngang: = -39°
Goéc ndi ma sat hivu hiéu dat dép mé: = 350
N

@ 35

= Tra duogce K,=0,82
R: Hé s giam Kp tra theo bang ctia Toan dd
T gia tri wr =35°

= '=90 - 90=(°
= 2—— =0
P
Tra duge: R= 0,362
Viy .

Po, =7, xH xRprxLx—;—

=18xH*x0,362x0,82xLx0,5=2,627x H? x L,
2 , A s . . L
Diém dat ap luc dét len twong canh dat tai ema

Bing 6.13 T(gmg hop ap lye dit ngoii mé

Baing tong hop 4p lwe dit ngoii mb

Ap luc ngang ctia dit dap lén tudng
Tiét dién H (mm) L (mm) Hx (N) ¢ (mm) | My (Nmm)
A-A 3.605,000 | 1.950,000 67.703,338 975  [66.010.754,61¢
B-B 2,127,500 | 1.870,000 22.612,349 935 |21.142.546,15.
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PGS.TS NGUYEN BA HOANG

b.Hog! tii chit thém LS

Ta khéng x¢t ap luc thing dung cla hoat t3i chat thém LS ma chi xét ap luc
theo phuong ngang.

Khi hoat tai dang sau mb trong pham vi bing chiéu cao tuong chin ,tac dung
ctia hoat tai c6 the thay bang 16p dat twong duong ¢6 chiéu cao hgg

Ap lyc ngang do hoat tai sau mé tinh theo cong thirc :
LS =K xHxy,xh, (KN/m)

P =LSxL
Vi tri dat hop lue 1a 0,5L
Trong do :

L: Chidu rdng tudng canh chiu tai trong dit dép sau mb
L, :Chiéu rong tuong canh tac dung tai tiét dién A-A:
L=B,=1950 mM
L;: Chiéu rong tudng canh tac dung tai tiét dién B-B:
L =B_, =1900 mm
H : Chidu cao ap lyc dét :
H, chiéu cao ap luc dét tac dung tai tiét dién A-A : H; = 3605 mm
H, chiéu cao ap lyc dét tac dung tai tiét dién B-B ¢
__}}221_ 455 27T ;—1678

K: Hé s6 ap lue dit, K=K, =0,245

H =2.127,5 mm

Negt Chidu cao 16p dét twong duong v&i xe tai thiét ké, phy thude vao chidu cao
tudmg chin H (mm), tra bang 3.11.6.2-1

Bang 6.14 Téng hop ndi luc do ap lire ngang hoat tai sau mé LS

Bang tong hop ndi lue do ap lwe ngang hoat tai sau mo

Tidt dién Ap luc ngang do hoat tai sau md

’ ' H (mm) |heq (mm)} L (mm) | LS(N) |e(mm) Mz (Nmm)

' A-A 3.605,0001.105,220 1.950,000 | 34.247,986 975 |33.391.786,324
B-B 2.127,50011.211,167 1.870,000121.240,348 935 [19.859.725,287

6.2.5.Hoat tai
6.2.5.1.Xe tai thiét ké

Xe tai thiét
70.5x145KN, khoang cich- gilra-
sau thay doi tir 4300 — 9000 mm sao ¢

ngang khoang cach gitta hai banh xe ]a 1800mm.

o

ké: gf")m truc trudc ndng 0.5x35 KN , hai tr
2-trye trude 13.4300mm,

MSSV: 1351090243

ye sau mdi tryc ndng
khoang cach hai truc
ho gay ra ndi lyc lon nhat, theo phuong
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Hinh 6.7 Xe 3 tryc thiét ké theo tidu chudn 22TCN 272-05
6.2.5.2.Xe hai tryc thiét ké

Xe hai truc g(?)m mdt cép truc 110000N céich nhau 1200mm. Cy ly chiéu ng
ciia banh xe lay bing 1800mm.

DOGC CAU NGANG CAU

10kN | J 106N { _"L
N T

Hinh 6.8 Xe 2 tryc thiét ké theo tidu chuin 22TCN 272-05
6.2.5.3.T4i trong Ian:

Tai trong 1an bao gdm tai frong rai déu Qiane=9,3N/mm xép theo phuong

T
o

céu, theo phuong ngang cau tai trong nay phan bé theo chidy rong 3000mm,
trong tan co thé xe dich theo phuong ngang dé glly ra ni lyc 16n nhit.

9.3 KN/m M

L1l

Hinh 6.9 D3¢ trung tii trong lan thiét &
6.2.5.4,Tai trong ngwéi b hanh
La tai trong phan bé duge qui dinh do 16n 13 3,10° MPa,

Tai trong ngudi bo hanh phén b6 déu trén toan bd bé rong 1250 mm cia 12 b
hanh va kéo dai dén hét chidy dai nhip dam,

Khéng tinh hé sé xung kich cho t4i trong nguori di,
So db xép tai

Can xét hai trwong hop dit tai 13 dat 1éch tam dé xdc dinh mémen udn trén m;
try va xep tai tat ca céc lan xe dé dugc luc doc [6m nhét lén try.

*  Xép tii theo phong doc ciu:

Dudng dnh huéng cia phdn lyc tai try dé xép xe theo phuong doc ciu va so di
xEp tai;

MSSV: 1351000043 " Trang27,
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120

L

4300 4300

ErE R R R TR AR SR RRERRARERRARE

24400

—]

Hinh 6.10 Puong anh huwdng cia phin fuwe gbi tai md

Phan lyc gbi do tai trong xe:
R, =B xy+Bxy,+ XY,

Tung d6 dudng anh hudng twong g véi céc tryc banh xe cia xe 3 truc va
dién tich dudng anh hudng duong nhu bang dudi:

Bang 6.15 Bang phan lyc do tai trong xe 3 truc

Bang tong hop do tii trong xe 3 truc
Vi tri Tung do Tai trong tryc (N) Phan lyc (N)
‘ P3 0,648 17.500,000 11.331,967
| P2 0,824 72.500,000 59.723,361
Pl 1,000 72.500,000 72.500,000
L Tong cong Ry, 143.555,328

Dién tich dudng anh hudng duong: Q* =12200 mm?
Phan luc gbi do tai trong lan:

R =q, xQ =9,3x12200=113.460 N

lanc
Phan lyc tai trong nguoi:

R, =dq,xQ =3x107x1.250x12.200 =45.750 N
Phan luc gbi tai tru:

2iane
Trong do:.
n : Solan
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CHUONG 6:TK MO CAU _MONGMO
m : Hé sb lan
IM: Hg¢ s6 xung kich, IM = 0,25

PGS TS NGUYEN BA HOAN

Phan Iyc gbi tai tru déi voi truong hop xép hai lan xe: n =2, m=1.0
Ry = {251,0x[(140,25)x143,555 308 1 1 13.460
=3585.808,32 N
Phan Iyc gbi tai try ddi veoi truong hop xép Hanxe:n=1,m=12
R, = {1><1,2><[(1 +0,25)x 143,555,328+ 1 13.460 ]}
=351.484,992 N

Bdng 6.16 Téng, hop ndi hye tai cac miit cit do hoat tii theo phuwong doc cin

Téi 1o Pi (N) Mit cit D-D Miit cit F-F
a1 trong € (mm) My (Nmm) e (mm) | My (Nmm
Hoat tai 585.808,32 -350 -205.032.911,885 -10  [-5.858.083,]

*  Xép tii theo liwrong noang ciu:
1 P g g

Xép trén phuong ngang ciu, s 1an xe chit taj ¢6 thé 13 1 1an, 2 1an sao cho g
ra Ung lyc nguy hiém nhit xuéng mé (truong hop gdy ra mé men uén bit |
nhét trén md). Nhan thdy khi xép tai trén 2 1an xe thi hi¢u ttng momen léch tz
nhd hon khi xép tai 1 lan xe do phan lye gbi tya dbi xtng qua tim céu triét ti
mdt phan,

So do xép 1 lan chit tai
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UG _JJ
T
GOQ.l 1800
r i 1
_—_I !l-_—_._-_—
K750 ay o A K K
250,500, 750 ﬁO{eri'_.‘
w B[S
e
va }150 600, 650, 1150 ﬁi:;?
I P N S8

50

\ 2
V3 L=
5
" \‘/

Hinh 6.11 So dd xép tii theo phwong ngang cdu truong hop 2 lan chét tai

m X R]ane w thc
3000

Vlane —

o, mxRTxQy
1250

V™ =mxR™x0.5x 2.,

Tinh to4n ndi Iyc chwa nhan hé sb tai trong :
G&i 1: (1 1an chat tai)
Taco Q. =1250x0,625%0,5=390,625 mm’
Q,, =1250%0,5%(1,25+ 0,625)=1.171,875 mm’

>y, =0325

lane
Viy : Vlm,,e _ mxR™ xQ, . _ 1,2x113.460x 390,625 17728125 N

PL
VP = R™xQ, _ 45.750x1.171,875 _ 42,890,625 N
1250 1250
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CHUONG 6: TK MO CAU — MONG MO
Vi =mxR™ x0,5x 3y,
=1,2x143.555,328x0,5% 0,325 = 27,993,289 N

PGS TS NGUYEN BA HOAL

Goi 2: (1 1an chit tai)

Taco @ =1250%0.5x (0.375+1)+1750% 0,5 x (1 + 0,125) =1.843,75 mn
Q. =750%0,5x0,375 = 140,625 mm?
2.Y:=0,42540,675=11

yime _MXR™XQ 0 1,2%113.460x1 843,75
Lane =

3000 3000
=83.676,75 N

v R xQ, 45.750x140,625

y = = =5.146,875 N
i 1250 1250

A =mxR}*x0,5x 3y
=1,2x143.555,328x0,5x 1,1 = 94.746,52 N
Goi 3 : (1 1an chét tai)

Taco Q, =0,785x0,5x1750 = 765,625 mm?

Q, =0 mm?

Dy, =0,575
yime - MXR™%Q 1 2%113.460x 765,625
’ 3000 3000
=34.747,125N
vreve s ROx9, g N
! 1250

V" =mxR™ x0.5x Dy,
=1,2x143.555,328 x 0,5x0,575 = 49.526,588 N
G6i 4 : (11an chit tii)
Tacoé Q, =0 mm?

Q, =0 mm?’

Zyl':o
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HUONG 6: TK MO CAU — MONG MO

PGS.TS NGUYEN BA HOANG

w

Bang 6.17 Tong hop phan lyc obi trwdmg hop 11an chat tai

Géi 1 2 3 4 5
Qiane 390,625 1.843,750 765,625 0.000 10.000
QOp 1.171,875 140,625 0.000 0.000 0.000
i 0,325 1,100 0,575 0.000 0.000
Plane 17.728,125 83.676,750 34,747,125 0.000 0.000
Ppy, 42.890,625 5.146,875 0.000 0.000 10.000
Prr 27.993,289 94,746,516 49,526,588 0.000  0.000
Tong 88.612,039 183.570,141 84.273,713 0.000 10.000
e 5.000,000 3.000,000 1.000,000 0.000 |0.000
Mxi 443.060.194,672|550.710.424,180 84.273.713,115 0.000 0000
Tong Mx
1.078.044.331,967
Téng P(N) 356.455,893
So do xép 2 lan chiit tii
3000 500, 3000,
e AT
[Z 1800 1700 l 18C0
[k
S — [ =
750 1000 [ [13 [y
3000
5000
25 :500 750 00.|_650_=
V1 1 3 >
ﬁl/c o
lr_750 :600 G50, 1150 0 25
V2 \lg;\E . v &
pi| g\ s o
va . 1150 500 2
N
250,600, 1150 _, 650 600, 750,
V4 11 Im l‘Mylﬂ/l
=) iy l/d o
Hinh 6.12 So dd xép tdi theo phwong ngang cAu trweong hop 2 lan chit tai
3000
VP = mxR™ x Q.
1250
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CHUONG 6: TK MO CAU — MONG MO
V® =mxR™ x0.5xY y,

_PGSTS NGUYEN BA

Tinh toén néi lyc chura nhan hé s6 tai trong :
Gdi 1: (2 1an chit tai)
Tacé Q =1250%0,625%0,5 = 390,625 mm?
€, =1250%0,5%(1,25+0,625) =1.171,875 mm®

2% =0,325
fane
Vay: Vi o IXR™XO, 1,2x113.460x390,625 4TSN
3000 3000
PL
VP = R™xQ, _ 45,750x1.171,875 ~42.890,625 N
1250 1250

V™ =mxR™ x0,5x 3y,
=1x143.555,328x0,5x 0,325 = 23.327,741 N
Goi 2: (2 lan chét tai)
Tacd Q. =1250x0,5x (0,375 + 1)+1750x0,5% (1+0,125) = 1.843,75 mm’
2y, =750%0,5x0,375 = 140,625 mm>
2.V =0,42540,675=1,1
yhe _ mxR"™ xQ _ 1x113.460x1.843,75

3000 3000
=69.730,625 N

Vv _ RMxQ,  45.750x140,625
? 1250 1250

VA =m><R§RxO,5nyi
=1x143.555,328x0,5x1,1 = 78.955,43 N
Gdi 3 : (2 1an chit tai)

=5.146,875 N

Taco Q. =0,785x0,5x1750%2 =1.531,25 mm?
Q, =0 mm?

Dy =0,575x2=1,15

yime - MXR™xQ - 1x113.460x1.531,25
’ 3000 3000
=57.911,875N

leL +VPL — R:)L XQPL — O N
P 1250
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“HUONG 6: TK MO CAU — MONG MO PGS.TS NGUYEN BA HOANG
VR =mx R x0.5% 2y,
—1x143.555,328%0,5x 1,15 = 82.544,3136 N
G6i 4 : (2 1an chit tai)
Taco Q. =(0,125+1)x1750x0,5+(0,375+1)x1250x0,5= 1.843,75 mm’
Q, =0mm’
>y, =0,425+0,675=11

mxR™ x Q.  1x113.460x1.843,75
3000 3000
=69.730,625N

Lane __
v, =

R xQ
KA T

V" =mxR" x0,5% )Y,
=1x%143.555,328x0,5x 1,1 = 78.955,430 N

=0 N

Tinh twong ty cho trudng hop 1 lan chét tai ta dugc bang tong hop:
Bang 6.18 Téng hop phan lyc gdi trwdng hop 2 lan chit tai

Goi 1 2 3 4 5
e 390,625 1.843,750 1.531,250 1.843,750(0.000
Qp 1.171,875 140,625 0.000 0.000[0.000
Vi 0,325 1,100 1,150 1,100[0.000
Plane 14.773,438 69.730,625 57.911,875 69.730,625(0.000
PpL 42.890,625 5.146,875 0.000 0.000[0.000
Prr 23.327,741 78.955,430 82.544,314 78.955,430/0.000
Tong 80.991,803 153.832,930 140.456,189 | 148.686,055/0.000
e 5.000,000 3.000,000 1.000,000 0.000{0.000
Mxi |404.959.016,393 |461.498.790,984 | 140.456.188,525 0.000/0.000
1 Mx 1.006.913.995,902
| Téng P(N) 523.966,977

Xét so bd ta thiy truong hop xép 1 lan chét tai tao ra momen udn quanh tryc
ngang cau M, 16n hon nén ta ding truong hop nay d€ tinh toan.

6.2.5.5.Lue him xe

Lyc ham xe duge truyén tir két trén ‘xuéng tru qua gdi 3. Ty theo timg loai
gbi chu va dang li¢n ket ma ty 18 truyén cla luc ngang xuong try khéac nhau,

© Luc ham &y bing 25% trong lugng cla cdc tryc xe tal hay xe hai truc thiét ké
cho mai 1an duge dit trong tat ca cac lan thiét ké duogc chét tai nhu quy trinh va
coi nhu di cung mot chidu. Cac luc niy coi nhu tac dung theo chidu ndm ngang
cach phia trén mat duong 1800 mm theo ca hai chidu doc dé gdy ra hiéu {ing
1én nhat.

e ————————————————————————
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CHUONG 6: TK MO CAU - MONG MO PGS.TS NGUYEN BA HOAN

Tét ca cdc lan thiét ké phai dugc chat ta1 dong thoi déi véi cdu va coi nin
cing mot chiéuy frong tirong lai,

Phéi ap dung hé sb lan quy dinh trong diéu 3.6.1.1.2
BR =25%xP__ xmxn :25%x(35000+145000+145000)><1><2><O,5 =81.250

Béng 6.19 Téng hop Iye him xe & cac mit cit

Bang néi luc do hdm xe gdy ra tai cac mat cit

Téi tron Hx (N) Miit cit F-F Mt ¢t D-D Miit ciit C-C
g e (mm)| My (Nmm) {e (mm)| My (Nmm) e (mm)] My (Nnu
Luc ham xe BR/ 81.250 | 7.750 629.687.500] 5.750 (467.187.500| 3.850 312.812.5

6.3.TO HOP NOI LU'C UNG VOI CAC TRANG THAI GIOI HAN
H¢ s6 tai trong

Béing 6.20 Tong heop cdc hé sb tii trong & eic trang thai giéi han

ITGH | gDC | gDW |gPLLLLS | gWS |gWL | gBR gEH | gB\
SD 1 1 1 03 (03 1 1 1
CDI 1.25 1.5 1.75 0 0 | 175 | 15 |1.3
CD2 1.25 1.5 0 14 { 0 0 1.5 | 135
CD3 1.25 1.5 1.35 04 {04 | 135 15 |135

6.3.1.Miit cit F-F

Béing 6.21 Bang tom tit cde tii trong tic dung Ién miit ciit F-F

TAI TRONG g P,(N) HeN) | HL(N) | M, (Nmm) | M, (Nmm)

Tinh tai nhip (DC) Zpc | 994.000 0.00

e 2 4.711.744, 930.307.56"

Tinh tai mo (OBCm)| g pe 875 29

. , 177.531,2

Lép pha DW 2 pw 5 0.00!

Ap e dét Saxu 2 En 454.591,6 790.989.44q

(EIT) mo 32 32:
Trudce

méb & EH 0.000 0.00(

Sa}l ] 1.820.650,1¢

Tinh tai d4t jmé EEV | 299 087 3
dap Trudce

mé B Ev 0.000 0.00¢

Hoat tai LL + PL, g 585.808,3 1.078.044.33
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NG 6: TK MO CAU — MONG MO

HUO

PGS.TS NGUYEN BA HOANG

 eLiLL 20 1,967
S
Lyc haim xe (BR) | g#r 81.250,00 601.656.250,
_ 0 000
Ap lyc ngang do g - -
hoat PLLLL 209.425,6 455.500.815,
tai sau mo (LS) | . s 62 634
Ap luc ding do g
hO&F PLLLL 383355,1 776294239,
tai sau mo (VS) g 80 SOQ
Gié nean V thict 74.608,4 404.079.156,
0 NgANE | e 12 684
tac dung V=25 2 ws
len KCPT ) s 63.000| 341.208.000
Gi6 ngang | V thiet 415.995,] 1.717.228.12
tac | ke | 186 7,127
dung len | v=25 | &% 1.450.042.56
KCPD m/s 351.270 0
Gi6 ngang | Ngang
tac chu 18.750| 141.468.750
dung 1én | Doc & wL
_ hogttai | cau 0.000 0.000|
Bang 6.22 Tong hop ndi lyc tai mit ciit F-F
Bang téng hop ndi lyc tai mat ciit F-F
Trang Doc cau Ngang ciiu
thai
gi¢i han | Pz (N) Hx (N) | My (Nmm) Pz(N) | Hy(N) | Mx (Nmm)
6.853.338, 745.267,29| 139.724.049,| 6.853.338, 129.906,! 1.657.860.124
|Sik dyng 711 5 065 711 000 967
lcuimg a9 | 9.095.727,[1.190.569,8) 512.651.769, 9.095.727, 1'886'57-7'322
I 860 58 463 860/ 0.000 ’
%cufa-ng d | 7.399.826,| 681.887,44) 21.141.823,7 7.399.826,| 686.845,/2.969.830.197
i 599 9 29 599 036 335
lcuong 44 | 8.708.062,/1.074.299,5 400.306.639, 8.708.062,| 173.208,/2.228.447.572
gL 460 93 009 460 000 156
6.3.2.Mit cit D-D

Bang 6.23 Bang tom tit cac tai trong tac dung lén mat cit D-D

M

SSV: 1351090243

/
1
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CHUONG 6: TK MO CAU - MONGMO

PGS TS NGUYEN BA HOAT

Bing tém tit cic tai trong tac dung I€n mit et D-D

TAITRONG | ¢ | Pz (N) | Hx (N) Mx (Nmm) | My (Nn

Tinh tii nhip o 994.000,00 0.000

((DC) e 0 '

Tinh tii mé 1.077.609, 131.489.¢

DC) & e 750 207

Lép phit (DW) g 1y 177'503 1,25 0.000

Ap -

Iwe [Sau mé £ Fn 132.671,8 1247114

08

ngang 663

A4t Trwée

@H) v\ 2 e 0.000 0.000

Hoat tai g 585.808,32 1.078.044.331,

LL+PL sl 0 967  |205.0329
L1, 885

e him xe 81.250,0 )

][3‘1': ham x i " 0 0 439.156.2¢
L1 000

Ap Iwe ngang i

dohoat g 182.541.7 214.486.53

tai sau mao PLLLLS 29 085

LS)

Gi6 | V thiét 74.608,41/254.862.333,6

ngang| ké 2 84

tac

CONE |y S| s 63.000,00]215.208.000,0

Ién s 0 00

KCP

T

Gi6 | V thiét 415.995,1/885.237.755 4

ngang| ké 86 57

tac

dong |y sy |8 W 351.270,0(747.502.560,0

1én 5 00 00

KCp

D

Gib Ngang 18.750,00(103.968.750.0

ngang! cau 0 00

tac

dgng C[Bws

Ién  |Dgc ciu 0.000 0.000

hoat

tai

H: LE BA TRUNG
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‘HUGNG 6: TK MO CAU —~ MONG MO

PGS.TS NGUYEN BA HOANG

Bang 6.24 Tdng hop ndi luc tai mit cit D-D

Bang tong hop ndi lyc tai mat ciit D-D

Trang Doc ciu Ngang ciu
thai
gidi |
han Pz (N) Hx (N) My (Nmm) Pz (N) Hy () | Mx (Nmm)
S 2.834.949 | 396.463, | 851.897.332, 2.834.949 | 129.906, | 1.398.048.12
dung 320 538 426 ,320 000 4,967
Cudn | 3.880.973 | 660.643, 1.525.387.38 | 3.880.973 1.886.577.58
gdal ,622 239 7,434 ,622 1 0.000 0,943
Cudn | 2.855.809 | 199.007, 22.704.922,9 | 2.855.809 | 686.845, 1.596.140.12
g do Il ,063 712 86 ,063 036 4,797
Cuwon -
g do 3.646.650 | 555.126, | 1.181.917.10 3.646.650 | 173.208, | 1.882.031.57
111 294 547 9,846 ,294 000 | 2,156
6.3.3.Mit ct C-C
Bang 6.25 Bing tom tit cac tai trong tic dung 1én mit cit C-C
Bang tom tit cac tai trong tac dung lén mat ciit C-C
z Hy Mx (
TAI TRONG g | Pz(N) | Hx(N) N) | Nmm) My (Nmm)
Tinh t3i nhip (DC) g 1276.158,7 11.836.836,2
| DC 50 07
| Ap lwe dét sau md (EH) Eg 4'8634’83 -875.669,970
H
Ap luc do hoat tii sau mo g 36.756,5 h
; (LS) s 17 8.270.316,38
Bang 6.26 Toéng hgp ndi lue tai mait ¢ciit C-C
Bang tong hop ndi lyc_tai mgt cat C-C
Ngang cau Doc chu
Trang thai Hy
gidi han Pz (N) (N) | Mx (Nmm) Hx (N) My (Nmm)
Sidg 27058750 L |4L62L3S0[2.690505,858
Cudngdo L 345.198,438 71.621,155 | -990.338,360 j
13.482.540,30
Cudng do 11 345,198,438 7.297,250 4
Cudng do 111 345.198,438 55,702,340 | 2.317.748,192

e
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6.3.4.Mit cét A-A

CHUONG 6: TR MO CAU-_MONGMO

POS.TS NGUYEN BA HOAN

Bing 6.27 Bang tom tiit cac tai trong tic dung Ién miit cit A-A

Bing tém tit cie ti

ai trong tac dung tai miit ciit A-A

TAI TRONG g Hy (N) Mz (Nmm

Ap luc ngang dat Trong mé 2 gy 55.854,938 54.458.564,¢

sau mo (EH) Ngoai mO & k1 -67.703,338 |-66.010.754,¢

Ap luc ngang dét do hoat tai sau md (LS)| g PLLLLsvs | 34.247,986 |33.391.786,3

Bing 6.28 Tfmg hop ndi hre tai miit cit A-A

Béng téng hop ndi luc tai mit cét A-A
Trang thai Doc cau
gidi han Hx (N) Mz (Nmm)
St dung 22.399,586 21.839.596,379
Cudng do 1 42,161,376 41.107.341,150
Cudng d6 11 -17.772,600 -17.328.284,917
Cudng do 111 28.462,181 27.750.626,620

6.3.5.Miit cit B-B

Bing 6.29 Bang t6m tiit ¢

ac tdi trong tac dung lén mit ciit B-B

Béng tém tit c4

ac tai trong tic dung tai miit cit B-B

TAI TRONG

g

Hy (N) Mx (Nmm)

Ap huc ngang dat
sau mo (EH)

Trogg_mo £ En

18.655,082 |17.442.501,96

Ngoai mo 8 EH

-22.612,349 [-21.142.546,1%

Ap lye ngang dat do hoat tii sau méd (LS)

€ PLLLIS VS

21.240,348 |19.859.725,28

Béng 6.30 Tong hop néi le tai mit ciit B-B

Bing tong hop néi lwe tai mit ciit B-B

Trang thai Doc ciu
gi¢i han Hy (N) Mx (Nmm)
Sit dung 17.283,081 16.159.681,098
Cwong d 1 31.234,709 29.204.452,969
Cuwdng d6 I1 -5.935,900 -5.550,066,284
Cwong dé 111 22.738,570 21.260.562,854

6.4 KIEM TOAN CAC MAT CAT
6.4.1.Kiém toan mit cit D-D

6.4.1.1Thiét é cét thép cho miit ciit D-D (ddy twdng thin)
Ta c6 bang téng hop ndi lyc tai mit cit D-D (dé tinh & trén)

Bén tong hop néi e tai mit cat D-D

Trang thai gisi
han

Doc ciu
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~HUGNG 6: TK MO CAU - MONG MO PGS. TS NGUYFEN BA HOANG

Pz (N) Hx (N) My (Nmm) Hy (N) Mx (Nmm)
2.834.949,32|396.463,53 129.906,00 | 1.398.048.124,9
St dyng 0 8 -851.897.332,426 0 7

3.880.973,62 | 660.643,23 -

Cudng dol 2 9 1.525387.387.434| 0,000 |1.886.577.580,9
2.855.809,06 | 199.007,71 686.845,03

Cudmg do 11 3 2 -22.704.922,986 6 1.596.140.124,8
3.646.650,29' 555.126,54 - 173.208,00

Cuong 40 ITI 4 7 1.181.917.109,846 0 1.882.031.572,2

Kich thude mat cit kiém toan:
+ Chiéu rong miit cht: b.bw=1420 mm
+ Chiéu rong mit cat theo phuong ngang cu: bn=11500 mm
+ Cudng b chiu nén cia bé tong: fc=35 Mpa
& Kiém tra chu kién chiu ubdn theo hai phuwong.
Ding b hop ndi lyc ¢ THGH CDL
Tr sb tai trong doc tryc tinh todn: Ntt =3880,974 KN

+ Néu lyc doc trye tinh todn nho hon: O0.1xepx f; X Ag

M M
—u oy —+ <]

M M
X 'y

+ Néu lue doc tryc tinh toan khong nhé hon: 0.1x@x fxA

Trong d6: P, = 0.85x ><(Ag —~ Asl)+ A xf,
o lahé sb stre khang cta cAu kién nén doc tryc tinh toan m0;_‘.75
P, lahé sb strc khang nén doc tryc theo hai phuong
P, la sic khang nén doc truc ¢o d§ 1éch tdm ¢,
P, 14 strc khang nén doc truc ¢6 46 1éch tAm e,

Kiém tra: ¢ =0,75

A, =1420x11.500 =16.330.000 mm’

O xx fb x-A-g- =0,1x0,75%x35%16.330.= 42.866,25 KN
+ M, strc khang ubn tinh toan theo doc tryc x: M, =@x A x [, x[ ; ——;1]
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+44,, Sire khdng udn tinh toan theo doctrucy: M, =px4, xf, X(ds —gj

Trong d6: 9 =0.9 hé s sirc khang uén

A4, =35280 mm*dién tich c6t thép theo phuong doc. thép 72-D25

4, =4900 mm* dién tich cbt thép theo phuong ngang. thép 10-D25,

Chiéu day 16p bao vé cbt thép phuong ngang 70mm

Chiéu day bao vé cbt thép phurong doc 70mm

Chiéu cao ¢6 hidu ctia mit cét tinh toén phuong doc: d, =1337,5 mm

Chiéu cao ¢6 hi¢u cila mit cét tinh todn phuong ngang: . =11.417,5 mm
Xac dinh vi tri cta truc trung hoa theo phwong ngang va doc cu:

A xt
0,85%p, x f xb,

c=

Chiéu cao khoi itng suét quy ddi a = Bxc

ds c a Mr(kNm)
Doc cdu (y) | 1.337,5 36,138 28,91 11.777,612
Ngang 11.417,5 40,648 32,519 14.096,209
cau(x)

Xét ty s6 d6 manh:

' 3 3
+M&6 men quin tinh theo phuong x: I = E;]; = ]4201121'500 x107%=179,97 n

3 3
_bh 1420 ><11500 1072 22,744 py?

+ Bén kinh quan tinh theo phuong x: r. = [ (179,97 =3,32
A, 16,33
2,744
+ Bdn kinh quan tinh theo phuong y: r, } ’16 3 =0,41

Ty 6 d6 manh theo phrrong ngang ciu: K >< =2x 2605 =17,589

I 0,41

Y

+ M6 men quan tinh theo phuong y: 1

Ty s6 d6 manh theo phuong doc cdu: K x«-Il =2x 33’ 63025
I ,

X

=2,172
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~HUONG 6: TK MO CAU — MONG MO

PGS.TS NGUYEN BA HOANG
Bang 6.31 Biang tbng hop ti 06 46 manh theo 2 phuong

. A dl\ —|
1 : k| Ysa
manh
Doc cau 2,744 0,41 3,605 2,172
Ngang ciu 179,97 3,32 3,605 17,589
Kiém todn mdit cit
Mux Muy Mry Mrx | Mux/M | Muy/M Mux/Mrx+Muy/ KL
(kNm) | (kNm) (kNm) [ (kNm) X ry Mry
1258.6 | 1.525,3 | 11.777,6 | 14.096,2
42 87 12 09 0,089 I 0,130 0,219 DAT

6.4.1.2.Thiét ké c6t dai cho than md

Vi lyc cét thin mb theo phuong doc cau 140 hon theo phuong ngang cAu nén ta
tinh toan theo phuong doc cau sau d6 bd tri cho ca phuong ngang cau.

Luc cit than md theo phuong doc chu: V= 660.643,239 N = 660,643 kKN

Kha ning chiu cht ctia than md phai thoa man:
V, <oxV,

Trong do

V,: Luc cit do ngoai lyc tac dung

¢ : Hé sb suc khing

V.. Stc khang cét clia thn
V, =V, +V]
Trong d6
V,:  Sitc khdng cat ciia bétong
V. =0,083x px [T, xb, xd,  (5:833-3)
Trong do

B Heé s6 chi kha ning clia bétong bi nit chéo
f c  Cuong d6 chiu nén cua bétong . f, =35MPa~

b, - B& rong ban bung hitu hi¢u 14y bing bé rong ban bung nho nhét trong chiéu

cao d, . b, =1420mm
: —Wﬂ—_—#———é—f—-—_
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d,:  Chiéu cao chiu cat hitu hiéu

V¢ Khé niing chiu cit ctia cét dai

A, xf xd,
V, = (5.8.3.3-4)
S

Trong do
A,  Diéntich cbt thép dai chju cat frong cur ly S
fw:  Cudng do chju cit ciia cbt dai
d,:  Chiéu cao chiu cft hity hi¢u
S : Cu ly ¢t thép dai

Kha niing chiu cit cua thép dai duge xem 13 nhé nhét ki g6c¢ nghiéng ciia vét
nit =45 vy B=2.dodo dé don gidn trong thiét ké lwe cit. buge thép dai si
tinh trong trudmg hop nay

d, =h—-100=1420-100=1320 mm

Chi€u cao ving nén;

2XM[I
$x0,85xf xb

a=d ~ [d*-

5

=3,758 mm
0,9%0,85x35%11.500
6.4.2.Kiém tra didu kién
B =0,75x2, =0,75x0,85x — 003 200.000 .
0,003 % 200.000 + 420
=495 mm>a=7,79 mm
Xdac dinh chiéy cao chiu ¢t hiry higu d,
d,-2-1320- 287 _ ) 3169
2 2
d, =max O,9><dp5:0,9><1320=1188 =1.318,21 mm

0,72xh =0,72x1420 = 1022,4

Véy kha niing chju cit ciia ba tong:
Ve =0,083x2x /£, xbxd,
=o,083><2x\/3§><11.500><1.318,21 =14.886.588,085 N

Yéu ciu kha ning chiu cit cia thép dai:
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W

V=V, -V = Vs @;%%&—14.886.588,085 - —14.152.540,042 N

—Ta thiy chi riéng bé tong da du kha néng chiu cét
Viy ta bd tri cbt dai theo cAu tao 2 nhénh 14

nx14?

A, =2x =308 mm’

Kidm tra theo diéu kién céu tao

Axf,

0.083 /1. xb,

S < min{ min(0.8xd, 60()mm)khi <0,1
xb,, ><d

min (0.4 xd, :300mm ) khi >0,1

| fxb, ><d
Trong d6 ta co

A xf
by 308xA20 455554 mm

0,083 T, b,  0,083x+/35 1420
Vay:

185,524 mm
S<ming . ) =185,524 mm

min (0,8xd, ;600 mm) = min(1053,729;600 mm)

Vay chon khoang cach cbt dai 1a 150 mm
6.4.2.1.Kiém tra diéu kién chong nitt cita than md
Ta s& kiém tra n(it ctia thin try bing trang thai giéi han sir dyng:

| —  Theo phuong doc cdu: MY = 851.897.332,426 N.mm
—  Theo phuong ngang CQU‘M: =1.398.048.124,967 N.mm

& Theo phwong doc cilu:
Tiét dién tinh toan: bxh =1 1500mm x 1420mm
Céhc giatrjcia b, h, a, d, da co o trén.

Khoang cach tir thd chiu kéo ngoai cung dén trong tam cbt thép chiu kéo gin
nhat

Di¢n tkch cla ving bétdng boc quanh 1 nhom thép
A, =2xd,xb=2x50x11500= 1.150.000(mm?)

_______________—-————-——_'__—__-___ e e ———————— e L ) —
9
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Dién tich trung binh caa betong boc quanh I thanh thép:
A=A 1.150.000 = 15.972,22(mm?)
n 72
Khéi lugng riéng cua bétdng:
Y. =2500 (KG/m?)
Modul dan hdi cta bétdng:
. =0.043x ¢ x \ff', = 0,043%2500" x \35 = 31 .799(MPa)
Modul dan hdi ctia thép:
E, =200.000(MPa)
He sé tinh dbi tir thép sang bétong:
E, 200.000

5

E ~ 31.799

c

n=

3

Chi€u cao viing nén cua bétong khi tiét dién nat:

A 2xd. xb
X=nx—= J+s7 0 1
b nxA,
35.280 14 2x1.337,5x11.500
11500 6,29%x35.280

=6,29x

- IJ =227,333(mm)

Moment quan tinh cia 16t di¢n bétong khi da nit:

3
I, :(bzx +nx A x(d, —x)z]

~ ( 11.500%227,333°

3
Ung suét trong cdt thép do ngoai luc gay ra:

+6, 29><35.280><(l.337,5~227,333)2J: 318.863.477.086, 244(mm’

f :—I;g-x(ds——x)xn

= LBTII0426 | sag 50y 333)x 6,29 = 18,329 MPa
© 318.863.477.086,244

Dua vao diéy kién moi truong tra ra Z. Khi hiu khéc nghiét:
Z= 230600(N / mm)
Ung suét cho phép trong cét thép:
Z 23.000
\/d <A 350x 15, 972,22

= 247,904MPa
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So sanh: £ =247,904 MPa > 0,6x420 =252 MPa nén chon 252 MPa dé

kiém tra
Kiém tra
Viy £, =18,729 <252 (MPa)
Vay tiét dién thoa diéu kign chiju nit
% Theo phwong ngang ciu:
Tiét dién tinh toan: bx h = 1420mm x 11500mm
Céac gid tricua b, b, a, d, daco & teén.
Khoang céch tir tho chiu kéo ngoai cing dén trong tAm ¢bt thép chiu kéo gln
nhat:
d=50mm
Dién tich cha ving bétdng boc quanh 1 nhém thép

A =2xd xb= 2x50x1420 = 142.000(mm?)

Dién tich trung binh cia bétdng boc quanh 1 thanh thép:
A, 142000
“Th 10
Mo men do ngoai lyc tac dyng vao tiét dién:
Mxs= 1.398.048.124,967 Nmm
Khédi trong riéng ciia bétdng:

y, = 2500 (KG/m*)

= 14.200(mm?)

Modul dan hdi cta bétong:
E, =0,043x7" x JET. =0,043% 2500 x J35 = 31.799(MPa)
Modul dan hdi cia thép:
E, = 200.000(MPa)
Hé s6 tinh dbi tir thép sang bétong:
E, 200.000

n=——=
E, 31.799

= 6,29

Chiu cao ving nén cla batong khi tiét dién nit:

A 2xd, xb
g=nxis] 14— -1
N A,

1420

:6,29xﬂ'299(\/;2x11»417,5><1420 1) = 704.433(am)

6,29 %4900
Moment quén tinh cua tiét dién bétong khi dd not:
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3
I :(bzx +nxA x(d, _x)z]

_[ 1420x704,433°
3
Ung suét tron g cbt thép do ngoai lyc glly ra:

PGS TS NGUYEN BA HOAN

+6, 29><4.900><( 11.417,5-704, 433) 2J =3.707.019.176.733, 650(m

f, -—u—i]‘\is—x(dS ~X)xn

- 1:398.048.124,967 x(]1.417,5—704,433)x6,29:25,411MPa
3.707.019.176.733,650

Dua vao diéu ki¢n moi trudng tra ra 7. Khi héu khic n ghiét:
Z=23000(N/ mm)
Ung sut cho phép trong ¢t thép:
Z 23000

fo=—F—oe-= =257,815MPa
YO xA T ¥50x 14,200

So sénh: f =257,815 MPa 0,6x420 =252 MPpa ‘nén chon 252 MPg |
kiém tra

Kiém tra
Viy f,=25411<252 (MPa)
Viy tiét dién thoa diéy kién chju nirt
6.4.3 Kiém toan mit cit C-C
6.4.3.1.Thiét ké cét thép cho mit cit C-C (twimg dinh)
Tiét dién tinh todn : bxh =1 1500mm x 500mm
Kiém tra didu kién chju uén :
Thép chiu mémen am M, =990.338,360 Nmm
Ste khang danh dijnh:

_ M, 990.338,360
n ¢ 0,9

Chiéu cao ¢6 hiéu cua tiét dién

d, =h-100=500-100 = 400 mm

=1.100.375,956 N.mm

Chi€u cao viing nén:

a=d - fd?- 2xM,
0,85% " xb

= 400 4002_2x1.100.375,956 = 0,009 mm
0,85x35%11.500

MSSV: 1351000243
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Kiém tra diu ki¢n

a 0,009

o= 2 0997 401125
5, 0.8
© _0,01125 _ 150028 < 0,45 vay thoa diéu kién
d. 400
Dién tich cdt thép:
A, = 0,85><£C xaxb _ 0,85x35x2,2(3)09x11.500 ~10,917 mm”

Y
Kidm tra didu kién cbt thép t6i thicu:
L 0.03xbxhxf, _ 0,03x11.500%500x35 _ 14 ans 125 A
s(imin) f 420 3

¥

Vay chon A, = 14375 mm’ d8 b tri cbt thép

18 xm

Ta chon 720182160 = A =72x =18.321,76 mm’

6.4.3.2.Thiét ké 6t dai cho twdng dinh
Luyc cét than md theo phuong doc chu: Vv, =71.621155 N
Kha nang chiu cit ciia dAm phai thoa man:
V, <oxV,
Trong do
V,: Luc cit do ngoai lyc tac dung
¢ He sb sirc khang
V.. Stckhang cit clia ddm
V, =V, +V,
Trong do
V,: Suc khang cit ciia bétdng
v, =0,083xPxyf, xb,xd,  (5833-3)
Trong do
B: HE s& chi kha nang clia bétdng bi nitt chéo
£;  Cudng dg chiu nén cia betdng . f, =35MPa
b, : B& rong ban bung hitu hi¢u 15& bz‘mg berﬁngbanbung phé nhit trong chiu
cao d, . b, =500mm

d,: Chiéu cao chiu cat hiru higu

T WY
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Vi Khé ndng chiu cit ctia cét daj

V, - Aty xd, (5.8.3.3-4)
S
Trong d6
A,:  Dién tich cbt thép dai chiu cit trongcy ly S
£y Cudng dd chiu cit ciia cbt dai
d, : Chidu cao chiu cit hitu hiéy

S Culy cdt thép dai
Kha néng chju cit cga thép dai duge xem 1a nho nhit khi goc nghiéng cia vét

it 0=45" va =2, do do dé don gian trong thiét ké luc cit. bude thép dai s
tinh trong trudng hop nay

d; =h-100=500-100 = 400 mm
Chiéu cao vung nén;
a=0.009 mm
Kiém tra didy kién
0,003x200.000 y
0,003 x 200.000 + 280

=217,33 mm >a=0,009 mm

Xdce dinh chiéu cao chiu cat hituy higu d,

(

e =0, 75xa, =0,75%0,85x 500

d, ~2 = 400 - %992 _ 306 90
2 2

d, =max{0,9xd, =0,9x400=360  =399.99 mm
0,72 h = 0,72x 500 = 360

Viy kha niing chju cit coa ba tong:
V, =0,083x2x/f xbxd,
=0,083x2x+/35x1 1.500 399,996 = 1.806.987,229 N
Yéu cdu kha ning chju cit cia thép dai:

V=V -V 2£~V¢ _ 71.621,155
) 0,9
= Ta thdy chi riéng bé tong da di kha néng chiu cit

Vay ta bé tri cbt dai theo cu tao 2 nhanh 12

—1.806.987,229 = 1 727.408,168 N
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nx12?

A, =2X% = 226,080 mm’

v

Kiém tra theo didu kién cAu tao
AX ’f\ry
0.083x /£, xb,,

S < min< min(0.8xd,; 600mm)kh1—-—«—y——-~— < 0,1
f,xb, xd,

min (0.4xd,; 300m1n)1<h1?—g~a~ 20,1
X

L

Trong do6 ta ¢o

A xf
oy 60800 g4
0,083 [T, xb,, 0,083x/35x500
Viy:
257,964 mm
S<min{ . . = 257,964 mm
min (0,8xd,;600 mm ) = min(0,8x399,996;600 mm)

Vay chon khoang cdch ¢bt dai 1a 150 mm
6.4.3.3.Kidm tra didu ki¢n chong nit
Ta s& kiém tra n(t cta tudng dinh & trang thai gi6i han sir dung:

M, =-2.690.949,858 N.mm

Tiét dién tinh toan: bxh =11.500mm x 500mm
Céc gia tri cha b,h,a ,d, d& cO O trén.

Khoang cach tir thé chiu kéo ngodi cung dén trong tAm cdt thép chiu kéo gln
nhét:

d.= 50 mm
Dién tich ctia ving bétong boc quanh 1 nhom thép

A, =2xd xb=2x50x11.500= 1.150.000(mm?)
Dién tich trung binh ciia bétdng boc quanh 1 thanh thép:

A A w=15.972,22(mm2)
n 72

. Khbilugng riéng.clia betdng: . . .
v, = 2500(KG/m*)

Modul dan hdi ctia bétong:
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=0,043x 4" x \Jf =0 043x2500‘ s x\/—— 31.799(MPa)

Modul dan hdi ciia thép:

E, =200.000(MPa)
Heé sb tinh ddi tir thép sang bétong:
E, _200.000

$

E 29.440

[+

=6,29

n=

Chi€u cao viing nén cia béténg khi tiét dién nut:

A 2xd xb
X=nx— fl+—8° — |
b nxA,

:6,29XM6._S[\/1+ 2x400x11.500

—1|=80,08(mm)
11.500 6,29x18.321,768

Moment quan tinh cta tiét digén béténg khi da mit:

3
I i[bzx +nxA, x(d, —x)zj

_(11.500x80,083
3

+6,29x18.321,768 x (400 —80, OS)EJ =13.762.738.251,843(mm*

Ung suét trong ¢t thép do ngoai lye gay ra:

f, :E;&x(ds—x)xn

13, 762 738 251 843 "

Dua vao diéu kién méi truong tra ra Z. Khi hau khic nghiét:
Z=23000(N/ mm)
Ung sut cho phép trong cbt thép:
7 23.000
" YA XA f50x15972.92

= 247,90(MPa)

So sanh: f, =247,90(MPa) < 0,6 x 420 = 252(MPa) nén chon 24°7.90(MPa)
dé kiém tra

Kiém tra
Viy £, =0,393< 247,90(MPa)

Viy tiét dién thoa diéy kién chju mit
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6.4.4 Kidm todn mit cit A-A
6.4.4.1Tinh toan cét thép cho mit cit A-A (tudng cinh phén than)
Tiét dién tinh toan : bxh =3605mm x300mm
Cuong d6 thép: f,= 280 MPa.
Kiém tra didu kién chiu ubn
Thép chiu mdmen dm M, =41.107.341,150 Nmm

Strc khang danh dinh:

M, = Iﬁ” = 41'1070'3941’150 =45.674.823,500 N.mm

Chidu cao ¢6 hiéu cua tict dign

d, =h-100=300-50=250 mm

Chiéu cao ving nén:

a:d — dz___.._z,___._ﬂ_\/l..ﬂ——-
? *0,85xf' xb

yso. fasgr X ASETABLS00 g
0,85% 35 %3950

Kiém tra diéu kién

¢z =—==2,375
B, 0,8
© 2325 _ 4 01<0,45vay thod didu kién
d, 250
Dién tich cbt thép:
- O,SSX? xaxb _ 0,85><352x810,9><3605 727,763 mnm?

Y
Kidm tra didu kién obt thép téi thiéu:
A iy = 0.03><‘(§><h><‘fc _ 0,03x36(2)§;<300x35 4,055,625 mm® > A,

¥

Vay chon A, = A, =4.443,75mm’ &8 bb tri cdt thép

2
16°XT _ 4 622,08 mm?

Ta chon 23$16a200 = A, =23x

G AAAThiS K& b dai cho tuong eanh
Luc cit canh mo theo phuong doc cdu: V, =42.161,376 N
Kha niing chiu cit cua dam phai thoa man:

:,,
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Trong do:

V,: Luccit do ngoai lyce tac dung

¢ Heg s strc khang

Vit Sirc khéng cit cia dim
V, =V, 1V,

Trong dé

V.:  Sire khing cit clia bétdng
Vo =0.083xBxJF xb, xd,  (5.833.3)

Trong dé

B: HE sé chi kha ning caa bétdng bi nit chéo
f.: Cuong do chiu nén cuia bétong . f =35MPa

b, :Bé rong ban bung hitu higy lay béng bé rong ban bung nho nhit trong chié
cao d, . b =300mm

d,:  Chiéu cao chju ct hin higu

V, : Kha niing chiu cit cia cbt dai

V, = A, xfy xd, (5.8.3.3-4)
S
Trong dé
A,:  Dién tich cét thép dai chiju cit trong cy Iy S
fo:  Cudng dé chiu cit ctia cbt da
d,:  Chiéu cao chju cit hitu hiéu
S : Cu ly cft thép dai

Khé ning chiu cit cua thép dai dugce xem 13 nhoé nhit khi goc nghiéng cia vét

nit 6=45" va B=2. do d¢ dé don gian trong thiét ké Iuc cét. buge thép dai s&
tinh trong truémg hgp nay

d, =h-50=300-50=250 mm
Chiéu cao viing nén:
a=1.9mm

Ki€m tra di¢u kién:
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| 0,003 x 200.000 +280

=130,4 mm>a=19 mm

Xac dinh chiéu cao chiu cat hitu hiéu d,

d, —-——250—}—2—249 05
2 2

d, :max%0,9><dps =(,9%x250=225 =249,05 mm

0,72xh=0,72x300 = 216

|

Viy kha nang chiu cit ctia bé tong:

v, =0,083x 2xy/f, xbxd,
_ 0,083x2x /35 x3.605x 249,05 = 881.726,549 N

Yéu céu kha ning chiu cit cia thép dai:
M— 881.726,549 = —834.880,576 N

VS=V,;~VC=~Y‘—‘—VC=
¢ 0,9

—>Ta thy chi riéng bé tong da du kha nang chiu cét
Viay ta b tri cbt dai theo chu tao 2 nhanh 12

2
mx12” _ 116,08 mm®

A, =2x

Kiém tra theo didu kién cdu tao
Axf v
0.083x+/T, xb,,

min (0.8xd, :600mm ) khi

<0,1

S < min
f xb,, xd

min (0.4xd, :300mm ) khi >0,1

| fxb, ><d

Trong d6 ta co
A, xf

I i 226,080 x 280 - 429,721 mm

0,083, xb, 0,083xv/35x300

S < min —199 4 mm
mm(() §xd,;600 mm) = min (0,8 x 249,05;600 mm)

Viy chon khoang cach cbt dai 12 200 mm
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6.4.4.3.Kiém tra didu kién chong nirt

Ta s& kiém tra ntt coa thén try bang trang thai gidi han st dung:

Ms =21.839.596,379 N.mm
Tict dién tinh toan: bxh = 3605mm x 300mm
Céc gid trj ctia b,h,a ,d, di c6 o trén,
Khodng cach tir the chiu kéo ngoai ciing dén trong tim cdt thép chju kéo g
nhét:
d, = 44(mm) < 50 (mm) nén d,= 44mm
Dién tich cua ving béténg boc quanh 1 nhém thép
A, =2xd xb=2x44%3.605 = 317.240(mm*?)
Dién tich trung binh cia bétdng boc quanh 1 thanh thép:
Ao A, _.317.240
n 23
Khéi lugng riéng cia bétodng:

Yo = 2500(KG /m?)

=13.793,043(mm?)

Modul din héi ciia bétbéng:
E;=0,043xy"" x ff' =0 ;043 %2500 % /35 = 31. 799(MPa)

Modul dan hbi ciia thép:
E, = 200000(MPa)

HE 50 tinh ddi tir thép sang bétong:
E, 200.000

— S

E.  31.799

<

)

Chicu cao viing nén cua bétong khi tiét dien net:

Zdeth]]

A,
X=nx—& []4+
b[ nxA,

=6,20x 222,08 [} 2x250x3605 ~1{=63,498(mm)
3605 6,29x 4.622,08

Moment qun tinh ctia tiét dian bétong khi da nirt:

3
Icrz(b“ +n><ASx(dS—~x)2J

3

~ [ 3605 x 63,498’

5 +6,29x4.622, 08><(250—63,498)2J =1.318.819.834,636(mm")

_ Ungsuat tlong cot thepdo ngoalluc gara ——— ——
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_21.839.596,379
1.318.819.834,636

M, (4, -x)xn (250 63,498)x 6,29 =19,425(MPa)

’ ICI‘
Dua vao didu kign mdi truong tra ra Z. Khi hau khic nghiét:
7= 23000(N/ mm)
Ung suét cho phép trong cbt thép:
¢ = z 23.000
* T yfd xA Y/44x317.240,000
So sanh: f,, =95,524(MPa) < 0,6 420 = 252(MPa) nén chon 252(MPa) dé
kié}n tra
Kiém tra
Viy f, =19,425< 249,56(MPa)
Vay tiét dién thoa diéu kién chiu nit
6.4.5.Kiém toan mit cit B-B
D& thuén tién cho V'}éc bb tri va thi c()ngrcc‘)t thép tuong canh. ta s bd tri cbt
thép twong canh(phén dudi) giong véi cot thép tuomg céph(phﬁn than) da dugc
tinh toan & trén. Do péc gia trj lyc cat va momen deéu thap hon tai mat cat A-A
nén ta khong can kiém toan :
6.5.THIET KE MONG MO
6.5.1.86 licu dia chit — Noi luc tai mat cit déy bé

Bang 6.32 Bang tom tit cdc chi tiéu co Iy ciia cae 16p dia chit

=95,524(MPa)

) H C ) ¥
Lép dat Loai dat SPT
(m) |KN/m®| (d9) KN/m®
Lép A Sét déo mém 0.8
Ladp 1 Bin sét- chay 18.4 | 102 | 5°05' | 16.7 | 0-3
Lép 1A Sét pha- déo chdy 2.1 | 129 | 9°32' | 185 | 2-3

Lop 2 | Sét pha déo cling — noa cing | 3.2 | 30.7 | 19°2° 204 | 3-20

Ldép 3 Sét. nira cung 0.8 - — - |20-22
Lép 4 Sét. déo cing 2.9 24 | 19°45' | 19.6 |22-26
Lop 5 Sét — nlra cing 10 55 119°02' | 19.4 |26-37
| Lop SA Sét- déo cung 1 47.1 |16°35'| 20.1 |37-40
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Bang néi lyc day bé mé (da tmh & phan trén)

Bang téng hop ndi lyc day bé tru
Pz (kN) Doc ciu Ngang ciu

Trang thai

gidi han Hx (kN) | My (kNm) Hy (kKN) |Mx (kN1
Str dung 6,853.339| -745.267 ~139.724| 129.906 | 1,657.8¢
Cudng do 1 9,095.728] -1,190.570 -512.652]  0.000 | 1,886.5"
Cuong do 11 7,399.827| -681.887 -21.142) 686.845 | 2,969.87
Cudng do 111 8,708.062] -1,074.300 -400.307 173.208 | 2,228.44

6.5.2.Lua chon cac théng s0 c¢o ban cla coc

Buong kinhD=12m

+

Chiéu dai coc L =37 m tinh tir ddy dai coc. chidu daj coc ngam trong dai coc |
200 mm.

Chu vi mit ¢t ngang coc: 3,768 m
Dién tich mit c4t ngang coc: 1,131 m?

Dudng kinh cét thép doc: 25 mm

+ o+ o+ o+

Trong luong riéng ctia vét ligu lam coc: y =25 KN/m®,
Cuodng d0 béténg: £, =35 MPa.

6.5.3.Tinh toan sitc chiu taj cua coc theo vat lidu

+

+  Stre chiu tai cia coc theo vt liéu cho béi cong thire sau (stt dung cot dai xodn):

Qe = 0% (0,85x 1 x A_ XA

+ Trong dé:
- =075 : Hé s6 udn doc.
- 1’=30 MPa : Cuong d6 chiu nén ctia béténg.

- A= 1119 m’ Di¢n tich ctia phan béténg.
- f,=420MPa Cudng d6 chiu nén cia cbt thép.
= A, =0,01178 m®: Dién tich clia thép. (24Db25)
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CHUONG 6: TK MO CAU-MONGMO __ s

Q.= 0,75><(o,85><35><1,119><106 +420%0,01 178><10(’),
= 28.668.445,313 N =28.668,445 kN

6.5.4.Tinh toan strc chiu tai clia coc theo dit nén

Strc chiu tai clia coc theo dAt nén dwoc cho boi cong thire sau day:

Q. znx((ppq xQ, -l—(ppsts)—y11 x W
Véi Q =q,x A,
Q, =q,x A,

Trong 4o:

N : he b6 nhém coc. theo 10.7.3.10.2:n = 0.73
- Q,: Sirc khang miii coc (IN)
~ A,:Dién tich mili coc (m®)
- Qq: Strc khang thén coc (N)
- A, Dién tich bé mit than coc (m2)

- P, hé s6 ste khang mili trong dht sét
Oy = 0.55 (Bang 10.5.5-3)
-0, hé sb strc khang thanh bén trong dht sét
9, 0.65 (Bang 10.5.5-3)

6.5.5.Tinh stic khang don vi cta thén coc gs (MPa)
+ Dt cdt : (Tinh theo Reese va Wright) (diéu 10.8.3.4.2)
q, = 0,0028 x N (N<53)

q, =0,00021x (N —53)+0,15 (53<N<100)
N: 6 buia SPT chua hiéu chinh. 1ay N theo timg loai dat.
+ Dt dinh ; (Tinh theo phwong phép o) (diéu 10.7.3.3.2)
+ q, =ax S,
S,: Cudng d9 khéng cét khong thodt nuéc trung binh (MPa)
S, =c+dxtgo
o : Hé sb dinh bam. (10.5.5-3)

_ Tinh toan theo cac quy téc trén ta co két qua stc khang thian coc nhu sau:

+ Bo qua strc khang thanh bén tai Im dau coc va mﬁtdoan béng dﬁ"ﬁwﬁg kinhcoe

+ Day dai coc ndm duéi mat ¢4t tu nhién lm.
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Bing 6.33 Bang tinh sirc khang don vij ciia than coc

-
L N | d | s, & | A | Byx
['én o Loai . :
dit (my| At (bia (d9) |(kN/m?) ! (kPa) | (m?) [(KN)
/30cm)
A | 0.8[sét i i o ] ]
0.4/Sét 505 6.68] 10.79055| 5935 1508]
2lsét 505 40.08 13.742)0.55| 7.558 7.540| 56.9¢
2(Sét 5.05]  73.48) 16.693p.55| 9.181 7.540] 69.2:
2Sét 5.05| 106.88) 19.645/0.55| 10.805| 7.540| 814
26t 5.05] 140.28) 22.596/0.55| 12.428| 7540 93.70
1 2(Sét 5.05{ 173.68] 25.548|0.55/ 14.051 7.540; 1059
26t 5.05| 207.08 28.499)0.55 15.674 7540 1181
21Sét 5.05] 240.48| 31.451i9.55| 17.298 7.540{ 130.4.
2(Sét 5.05 273.88) 34.402/0.55| 18.921| 7.540| 142.61
2|Sét 5.05) 307.28) 37.354/0.55| 20.545| 7.540| 154.9-
26t 93| 344.28 69.278/0.55| 38.103| 0377 28729
A 0.1/Sét 9.33| 346.13| 69.581/0.55| 3827 7.540| 14.428
2(Sét 19.2) 386.93|165.443/0.55| 90.904] 7.540| 686005
? 1.2/Sét | 192 411.41(173.968/0.55] 95.682] 4.524| 432 865
3| 0.8sét i i 1. ] ] ]
A 2/sét 19.45] 450.61(183.127/0.55| 100.72 7.54] 759.420
0.9/Sét 19.45) 468.25/189.356(0.55 |0, 1| 3.393 153.367
2t 19.02 507.05| 229.79/0.55| 126.38] 7.54| 95794
5 2ls6t 19.02] 545.85) 243.16/0.55| 133.74) 754 10084
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2|Sét 19.02| 584.65| 256.54/0.55| 14111 7.54 1063.9
2|Sét 10.02| 623.45]269.92l0.55| 14845 7.54 1119.3
2186t 19.02! 662.25| 283.29)0.55| 15581 7.54 1174.8
SA 1|Sét 20.1| 682.35 248.28(0.55 136.004| 77 512735
Téng 37 9328.02

6.5.6.Tinh sirc khang don vi cla miii coc gp (MPa)
+ DAt cat: (Tinh theo Recse va Wright) (diéu 10.8.3.4.3)
q, = 0,064x N (N<60)
q, = 3,8(N>60)
N: $6 bl SPT chua hiéu chinh. 1y N theo timg logi dit.

+ Dét dinh : (@iéu 10.8.3.3.2)
q, = 9%,

+ Loai dit tai miii coc 1a sét. chi s6 SPT 1a 40: . vy suc khang mfii coc 1a :
q, =9 248,28 = 2234,52 MPa
Q, =4, %A, = 2.234,52x1,131=2.527,24 kN
6.5.7. Tong hop sitc chiu tai cla coc N)
Qp = (04 %Q, + 04 xQ, )= (0.55x2.527, 24+ 0.65x%9.328,02)
—7.453,195(kN)=745,32 T

Xét ddy ndi ciia coc:

Trong lwgng cia phén coc ngdp trong nudc

W=(25 ~10)x37x1,1304 = 627,372 (kN)

Viy stre chiu tdi theo dit nén cia coc:

| Qp =7.453,195~ 627,372 = 6.825,823 kN ~ 682, 58 T

So sanh véi stre khang clia coc theo vat liéu ta chon sirc chiu tai cta coc theo
&4t nén dé thiét ke coc.

6.5.8. Tinh todn <6 luong coc.
n=px —-Vm

Q
Trong do:
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~ n:Sé lugng coc trong mong
~  V:Téng Iyc dig tinh tai ddy b¢ & TTGH CDI V =9,095,728KkN

= Q: St chju tai tinh toan ciia coc theo dat nén

PGS.TS NGUYEN BA HOAN

~  P:Hé s6 ké dén anh huéng cia tai trong ngang va momen. f=1.1 + [ 5 cl

B =1.1

n=15x 9.095,728

6.825.823

+ Chon 5 coc va duge bé trf nhy sau.

Jotem 11500
t_ 1600 L 4750 . 4750 .. 1000

1000

6090
2000
|
I

2000

1006

Hinh 6.13 Mj¢ bang bo tri coc,

6.5.9.X4c dinh n6i Iue diu coc va chuvén vi dai coc

Xac dinh chidu daj chju uén Ly va chiu nén Ly clia coc:
Ly =L, +(5+7)xD
L, =Lxcosa
Trong do:
= Lo :Khodng cich tir day bé dén mit dit sau khi xoi
Ly=0 do coc dai thz"ip ngam chit vao dit
- D :Duodngkinh coc.
- L : Chibdu daj coc .
= O Gocngiéng cua coc
Ly=0+(5+ )x1,2=6+8,4m. chon Ly=8.4m

L, —Lxcos( ) 37 m

Mo dun dan hdi cua betong (f = 30 MPa)
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HUONG 6: TK MO CAU _MONGMD e e eeme—

B, =0,043x2500"° x/35 =31.798,93 MPa

Dién tich tiét dién ngang : A=1,1304x 10°mm®
Momen quan tinh : J=0,10178 m*

Kiém tra coc & trang thai giéi han cuong d¢ 1

Dénh sb thi ty coc:
l 11500 -
!-1_000 . 4750 , 4750 . 1000J
I I ! i i
T o
[o]
HO O
[om]
o
[or]
o~
: O,
o |
o
w
o
(e
o
oY}
HO o
8
LR

Hinh 6.14 Danh s6 thi ty tinh toan coc
Dai coc duge xem nhu cing tuyét ddi.

Ta tinh toan trong hai mat phing nhw hinh vé.

L

Ly
Ly

7
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Hinh 6.15 So d6 tinh toan coc
I Tinh cho friedng hop ngang ciu

Tai trong tinh toan & trang thai gi¢i han cuong d6 1 ¢6 luc nén max

P =9.095,728 kN
H =0 kN
M, =1.886,578 kNm
H¢ phuong trinh chinh téc dé xac dinh chuyén vi tai day bé 1a;

Ly XV, xu+r, xw=N,

rlthV+r

ke

XU+I'UWXW:H“
L XV+r

Wi

XU+1,, xw=M,

uv.o : chuyén vi ngang. chuyén vij thing dirng. goc quay cia bé quang diém
(trong tdm hé toa db tinh toan tai day bé)

rix : phan Iyce trong lién két i do chuyén vi don vi tai lién két k gy ra

Tinh cdc hé 6 1y -

A,
r,, = Exzi—*-x cos’p,

Ni

Lo ZEXZéLXSinz B, +]2XEXZ%“XCOSEB5 .

LNI Mi
- A, ]
I, :Exzfdhxxf x cos’ B, +4XEXZEL—
Ni Mi

r,=r, :Efo}—xsiancosB:O

uy
Ni

Lyw = Iy =0 (do coc b tri db; Xing nén ¥x; = 0)

A,
=I,, = E><ZT‘><Xi xsinf, x cosp. —GXEXZ"I::LZ-XCOSB].

1t nm

r
iy

Trong d6;

E modun dan hdi cua coc lay gan ding bing modun dan hdi cua bé tdng lam
coc

E, =0,043x2500" /35 = 31.798,93 Mpa

Sau khi giai hé phwong trinh trén ta dwoc két qua sau:
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Bang 6.34 Bang tinh cac hé so clia hé phwong tyinh chinh tic (ngang ciu)

Vi tri cgc Fi Ly (m) Cos?f Sin* B Fi/Lyg cos® B
P1 1.130 37.000 1.000 0.000 | 0.03055135
P2 1.130 37.000 1.000 0.000 | 0.03055135
P3 1.130 37.000 1.000 0.000 | 0.03055135
P4 1.130 37.000 1.000 0.000 | 0.03055135
P5 1.130 37.000 1.000 0.000 | 0.03055135

Tng tyy 0.15276
Fi/Ly Ti/L i cos”
Ty Fi/Ly; Sin’ B *sin’p Cos’ B B
Pl 0.03055 0.000 0.000 1.000 | 0.00017172
P2 0.03055 0.000 0.000 1.000 | 0.00017172
P3 0.03055 0.000 0.000 1.000 | 0.00017172
P4 0.03055 0.000 0.000 1.000 | 0.00017172
P5 0.03055 0.000 0.000 1.000  |0.00017172
TOng Luy 0.01030
Yiz*Fi/Lni
rww yiz Cos’ B Sin? B Ji/bmt *cos” B
Pl 22.5625 1.000 0.000 0.012117 |0.68931486
P2 0.00000 1.000 0.000 0.012117 | 0.00000000
P3 22.56250 1.000 0.000 0.012117 10.68931486
P4 22.56250 1.000 0.000 0.012117 |0.68931486
P5 0.00000 1.000 0.000 0.012117 | 0.00000000
Tong ryn 231028

Tyw ™ Fwu Cos B, Sin B; Cos B *J/ LMiZ i Vi wsinp*cosP* ALy
Pl 1.00000 0.000 0.00144246 | 4.75000 0.00000000
P2 1.00000 0.000 | 0.00144246 | 4.75000 0.00000000
P3 1.00000 0.000 | 0.00144246 | -4.75000 0.00000000
P4 1.00000 0.000 0.00144246 | -4.75000 0.00000000
P5 1.00000 0.000 0.00144246 | 0.00000 0.00000000

Téng r -0.04327

. Thay-vao h¢ phuong trinh va gidihétaco:
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Ex(Oxv+0,01030><u—0,04327><w):O

Ex(Oxv—0,04327><u+2,31028>< w) =1.886,578

v:o,00186380(m)
=Ju =o,ooo117(m)
W= 0,0000279(rad)

N. =

B

Q;

Momen uén 16n nh

6EJ.

Mi:““

Tinh ndi lye tirng coc

L

M

~(-vsin, +u cosfl, — X,@sinf )~

Lue doc truc hang thir (i) tinh theo cong thire -

ExA.
= x(vxcosBi+uxsinBi+xi><a)><cosBi)
Lyrc cit cia hang thit (i) tinh theo cong thire ;

12xEx]J. ) i
= x(—vxsmﬁi+11><cosB].—xixcz)xsmBi)—~

it & diu coc thir (i) tinh theo ¢Ong thire :

4E]J.

®

6xExL
3
LM

PGS.TS NGUYEN BA HOAN
Ex(0,15276x v+ 0xu + 0 x W) =9.095,728

X

Bing 6.35 Két qué tinh toan Iye doc fruc trong méng theo TTGH CP 1 (ngang

ciu)

STT Yi Ni Qi M Ti M Dj Ni xXi
PI_| 4750 [ 1.947,894 |-0,01179481] -10.765 T = 0,700 | 9.252,495
P2 | 47507 | 1947,894 |-0,01179481| 10,79 -10,700 | 9252.495
P3| -4750 | 1.690,398 |-0,01179481| -10.799 -10,700 | ~3:029,388
P41 4750 | 1.690,398 -0,01179481] -10790 | g 0,700 | -8.029,388
PS_| 0000 | 1819146 |-0,01179481] 1055 210,700 0

2.446.213

Téng 9.095,728 |"HOSBITA3| o550, | 53,501 |

LI Tinh cho trudng hop doc ciu

SV:

T4i trong tinh todn:

P =9.095,728 kN

Y

LE BA

H! =1.190,570 kN

8:35190 e

Trag 310



CHUONG 6: TK MO CAU - MONG MO PGS.TS NGUYEN BA HOANG

M
M'y =139,724 kNm

Hé phuong trinh chinh tac dé x4c dinh chuyén vj tai ddy bé la:
I, XV 4+, XU+TL, XW =N,
ruv XV+ 1.uu Xu+ l.uw XW = Htt

I, XV A+ Ly, XU+, XW =M,
u.v.o : chuyén vi ngang . chuyén vi thing dGng . gbc quay cua bé quang diém
O (trong tam hé toa do tinh toan tai day b¢)
ty : phan e trong lién két i do chuyén vi don vj tai lién kétk gy ra

Tinh céc hé sd 1y .

A,
£, mE>~<Z:-~]_—J-‘—><coszBi

v
Ni

T, :E><Z..]::?&J—xsin2 B, +12><E><Z—I~%3-‘-—><cos2 B, .

Nt Mi

W

A. 1.
r =Exzf~hxxfxcoszﬁi+4xExzi—‘——

Ni Mi
A
r =7t =Ex2—-—-—><s1n[5xcos[3:()
uy Vi L
Ni

foy = Ly = 0 ( do coc b tri dbi xtmg nén 2x; = 0)

uw wu

A,
r =t --—~E><Z~-——‘—><xi><s'1n[?ai><cos[?)i—6><E><Elil—2--><cos[?»i

1] m
Trong do:
E modun dan hdi cha coc ldy gan dung bang modun dan hoi cia bé tong lam
cocC

E, =0.043x2500"° x+/35 =31798.93 MPa

Sau khi giai hé phuong trinh trén ta duoc két qua saw:
Bang 6.36 Bing tinh cac hé sb cita h¢ phwong trinh chinh tic (dgc ciu)

Vi tri coc Fi Ly(m) Cos*P Sin? B Fi/Lycos® B
Pl 1.130 37.000 1.000 0.000 0.03055135
P2 1.130 37.000 1.000 0.000 0.03055135
P3 1.130 37.000 1.000 0.000 0.03055135
P4 | 1130 .| .. 37.000 | 1.000 0.000 0.03055135
PS5 1.130 37.000 1.000 0.000 | 0.03055135 %
Tong t 0.15276
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o Fi/L,; Sin’B Fi/Ly *sin’B]  Cos?p Ji/L g cos?|
Pl 0.03055 0.000 0.000 1.000 0.00017172
P2 0.03055 0.000 0.000 1.000 0.00017172
P3 0.03055 0.000 0.000 1.000 0.00017172
P4 0.03055 0.000 0.000 1.000 0.00017172
P5 0.03055 0.000 0.000 1.000 0.00017172
Tdng 1, 0.01030
r' ww x;* Cos’B Sin® B Ji/Epp X, *F i/Ly; *cos®
Pt 400000 1.000 0.000 0.01212 0.12220541
P2 4.00000 1.000 0.000 0.01212 0.1222054 1
P3 4.00000 1.000 0.000 0.01212 0.12220541
P4 400000 1.000 0.000 0.01212 0.12220541
P5 0.00000 1.000 0.000 0.01212 0.00000000
Tong ., 0.73115495
A Cos B; Sin B, Cos B * 1,/ X; Xi +SinB*cosB*A /L
Pl 1.00000 0.000 0.00144246 | 2.00000 0.00000000
P2 1.00000 0.000 0.00144246 | -2.00000 0.00000000
P3 1.00000 0.000 0.00144246 { 2.00000 0.00000000
P4 1.00000 0.000 0.00144246 | -2.00000 0.00000000
P5 1.00000 0.000 0.00144246 | 0.00000 0.00000000
Tong r -0.04327

Thay vao hé phuong trinh va gidi hé ta cé :
Ex(0,15276><v+0xu+0xw) =9095,728
Ex(()xv+0,01030><u—~«0,04327><w) =1190,57
Ex(0xv~0,04327xu+0,73115495 x w)=139,724

V= 0,00187(m)
=Ju= 0,00487(m)
w = 0,000294(rad)

Tinh ndi lye tirng coc
Lyre doc truc hang the (i) tinh theo cdng thic :

B E><Ai

N;
L

><(v><cosBi +tuxsinf; +x, xcoxcosﬁi)
Ni
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“HUONG 6: TK MO CAU-MONGMO _ 108 s

Lue cht ciia hang thir (i) tinh theo cong thirc :

12xEx]. Ex].
= w—?i-if--}——x—}-’—><(—v><s'1n[?>.l +uxcosP, — X, xmxsinﬁi)—éj——;—{'—xm
L L
M M
Momen uén 16n nhat & diu coc thi (i) tinh theo cong thic :
6EJ. 4E].
M; = 21‘(—-vsinBi+ucos[3i-x.10)sin|3i)-— Lo
M LM
Bang 6.37 Két qua tinh todn Iyc doc truc trong méng theo TTGH CD 1 (doc ciu)
STT X N; Q; M 1 M b Ni xXi
Pl 2,000 | 2.390,388 | 23 8,203 | 887,174 -1.113,729| 4.780,775
P2 | 2,000 | 1247903 | 238203 | 887,174 |-1.113,729 2495807
P3 2,000 | 2.390,388 238,203 | 887,174 |-1.113,729 4.780,775
pa | 2,000 | 1247903 | 238203 | 887,174 |-1.113,729 -2.495,807
P5 0.000 1.819,146 | 238,203 887,174 |-1.113,729 0
4.569,937
Thng 9.095,728 | 1.191,013 | 4.435,870 -5.568,643

Kiém tra lai theo didu kién can bang luc theo cac phuong vé cin bang momen :
ZY:O -'_:>2:Ni><cos[_’>i~—ZZQT1.><SinBi-——Ntt
> X=0 = SN, xsinp, + D, Qy xcosp; =H,
EY:O :>Z‘Ni><xi><cos[3i—-~z:QTi><x.l><sin[3i—Z“M.jri =M,

sin,=0 cosf, =1

3 N, x1=9.095,728 = N,

Taco: 4y Qx1=1.191,013~H,

| TN, xx, - 3 My, =134,068 = M,

Twong tw ta tinh toan cho TTGH SD. Ta ¢é :

T4i trong tac dyng 1én h¢ coc theo phuong ngang:

(N, =6.853,339 kN

1H, =129,906 kN

. LMH :--1--.657,-86--1(N S

; _________________._——————-—————_
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Bing npi lyre coc theo phurong ngang ciu

LG8 TS NGUYEN BA HOAN

STT Yi N; Q; M M p; NixX;
Pl H730° 1 1568998 | 22,563 | 73494 | .ga.445 | 745274
P2 | 4750 | 1568998 | 22,563 | 73,494 | _gauas | T45LT
P3| 4750 | 1328985 | 22563 | 73,494 | .g44ss5 | 631267
P4 | 4750 | 1328985 | 22,563 | 73494 | .gagas | 031267
PS_ 1 0000 | 1448992 | 22563 | 73.494 | 84445 0

Téng 7.244.958 | 112814 | 3 4oy | 422226 | 2280126

DN x1=7.244,958 ~ N,
2. Qx1=112,814 ~ 1,
D N, xx, x1-3"M,, =1.912,658 x M,

6.5.10.Kiém todn coc

6.5.10.1.Kiém tra sirc chju i ciia coc.

SVTH: LE BA TRUNG

O trang thai giéi han cudng do 1
Max (N, ) = 2.390,388(kN) < Q= 6.825,823(kN)
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HUONG 6: TK MO CAU — MONG MO PGS.TS NGUYEN BA HOANG

.5.10.2.Kiém todn cwong dd nédn dat tai vi tri miii coc
. 5.10.3.X4c dinh kich thwdc khéi méng qui woe

JlE:]PL_J ‘L_%_ oowe's _,MLT

N | |
| f_ri i R I N -

Hinh6.16 So dd mong khéi quy woe
Gée mo duge tinh theo cong thic:
Trong do
¢, 1agocma sat trong clia 44t nén duge tinh trung binh cho cac 1op dht:

Z%Xla

1.

b

Py =

o, la goc ma sat trong cia cac 10p dht
|, chidu day cna céc lop At trong Gmg

14,53°

=g, =14,53" o= =3,43°

Theo phuong doc cAu:
A =ax(n-1)+d+2xL, xtana
Theo phuong ngang cau:

B, = bx(m—1)+d+2xL, xtga
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a: khodng céch tim gitra hai hang coc theo phwong doc cdu a = 4,0 m

n: b hang coc theo phuong doc cdu. n =2
d dudomg kinh coc.d=12m
L. chiéu sau €oc ngam trong dét, L.=37m
b khoang céch tim gitta hai hang coc theo phuong ngang ciu b = 4,75 m
m sb hang coc theo phuong ngang cdum =3
Thay s6 vao tinh ta duoc:
A, =4,0x(2—1)+1,2+2x37xtan(3,43)210 m
B, =475x(3-1)+1,2 +2x37x tan (3,43) =13,64 m
Dién tich méng khéi quy udc dugce tinh theo cong thire:
Fu = A xB, =10x13,64 =136,4 m?
Momen khang uén theo phwong ngang cdu;

w - AxB’  10x13.64?
i 6 - 6

Momen khéng uén theo phwong doc ciu:

3

=310 m

B 2 2
W, = XGAf :M13’6‘;X10 =227,33 m’

6.5.10.4.X:c¢ djnh khi nang chiu tii ciia d4¢ ndn dwéi miii coc
Stre chju tai tinh todn cng dit nén theo QPXD 45-78 duge tinh nhy sau:
m, xm
RII = :
k

e

2 x(Axbxy” +B><D].><y;l+D><c“)

Trong do:

= mp.my lan luge 13 hé sé 1am viéc clia nén dét va h¢ 56 dicu kién lam viée cle

r

cOng trinh tdc dong qua lai v6i nédn dit duge chon theo bing 1.22 (Nén mong,
Chéau Ngoc An)

my = 1,1 m, =1

- ki hé s d tin cdy. ldy bing 1 dbi véi cac ddc trung tinh toan My tir th
nghiém,

-~ A=034; B=236; D =492
~ Dy chiéu séu chon méng Dy =37m (Tinh dén cao dd mit dét sau x01)

~ vy, trong lugng don vi thé tich ciia ddy mong tr¢ lén mit dét

Y, = 19,9 kN/m’
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y Zy xh,
da Zh

16 7%19,2 +18,5%x2,1+20, 4% 4+19,6%2,9+19,4x8, 8
19,2+2,1+4+2, 94+8,8

=18,07 kN/m’
- ¢ lyc dinh don vi cia dat dudi day moéng. ¢ =0 KN/m®
Vay strc chiu tai ciia dit nén dudi mili coc Ja:

_1,1><1

13

x(0,34x10><19,9+2,36><37><18,07+4,92><0)

~1.810,086 kN/m’
6.5.10.5.Xac dinh irng suit dwéi day khdi méng qui woe.
Trong luong thé tich ctia mong khéi qui ude
n, xF xL XY,
\Y

qu

’Yqu = ,Ylb +

Trong d6:

Y, trong lugng don vi trung binh cua dit tr mil coc @ 1én
y, =18,92 kN/m’

y,, : trong lugng riéng cta bé tong : y,, =25 kN/m’

n, : sb lugng coc. ne =3 €oC
2
F, : dién tich i€t dién ngang ctia coc F = ﬂ:x-’—ér =113 m

L, : chiéu dai coc : L, =37 m

V., : thé tich khéi mong qui ude : V,, =Ty, x D¢ =136,4x 37 =5.046,8 m’

=y, =18,92+ 5x113x37%25 _ 54163 1N/’
5.046,8

6.5.10.6. Chuyén tai trong vé trong tam diy mong qui wée va Kkiém toan

» Trang thdi gioi han cuong dagl:

Ta 14y ndi lue trudng hop xép tai trén tht ca céc lan dé dat lyc nén va momen doc cAu
- 16n nhat.

' Tai trong thang dang tinh todn:
“ N()it

Tai trong ngang tinh todn theo phuong ngang cau.

H,,=H,=0kN

oyit

:é
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Tai trong ngang tinh todn theo phuong doc ciu
H,=H, =-1.109,57 kN

oxit

Momen tinh to4n theo phuong doc ciu
Moy =M, +H,, x L, =~512,65+(~1.190,57)x 37 = ~44.563,74 kNm
Momen tinh toén theo phuong ngang ciu
Mow =M, +H,, xL, =1.886,578 + 0x 37 = 1,886,578 kNm
Ung suit nén 16n nhit:

N M. M . :
o =Na, My uxu:136.294,0135+—44563,74+1886,575:809,278 N/
"OER,W, W 136,4 227,33 310

qu

Ung sudt nén nhé nhit:

M C 5
G = Mo My 1362940135 44.563,74 188657 ~1.189,194 KN/
hin F \N"] “{] 136, 4 227, 33 3 10

qu

Uhng suét nén trung binh:

+o .
6, = Jous * Oy _ 809.278+1.189,194 999,236 KN/’
2 2

Kiém todn tng suat dudi ddy moéng,

<12xR

l]l 1X

Diéu kién kiém toan: G, <R,
>0

Ntin

G, = 809,278 <1,2x1.810,086
Thay véo ta co: {0, =999,236 <1.810,086
G, =1.189,194 >0

viy théa dién kién kiém todn
6.5.10.7.Kiém tra 4 lan eita coc.
Téi trong thing ding tinh toan: N, =P, =9.095,728 kN
Py luc thing dung tai ddy dai duge th hop & trang thai gigi han st dung
Trong lugng coc : Q=L xF wo XYy =37x1,131%25=1.046,175kN
Ung sut do tai trong thing dirng giy ra duéi dédy khéi mong qui udc:

_ N +Qq. _9.095,728+ 5% 1,046,175
136,4

coe

=104,723 kN/m?

qu
Ta chia d4t duéi mii coc thanh céc 16p o chidy day 2m dé tinh l6n.

Dob:en dang trong ting Iop dtrorc tmh theo cong terc
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S = P—i—x . xh,
E 7l 1

Trong do:

1

S, : 6 lun 16p dét phén 16,

s : chidu day 16p phan t th i.

1

Gy (T/m?) : ing sut tai vi tri gitta 16p phén t& do tai trong gay Hin gy ra

1

N, (bia/30cm) : Tri 6 SPT dic trung cho 16p phan td.

B, - HE¢ s6 tinh tir hé s0 poison cua déit theo cong thirc sau :

2
lemzj‘_l'l.
I-p

Ta c6 thé 14y ghn dang dbi v6i dét dudi day mong khéi 1a dit cat p=0,56

(p 1ahe s6 Poisson)

- E, : Modun bién dang cta dét :

N,
E, =766x—t (T/m’)
10

DO lin tong cong cua nén dat dudi day mong duge xac dinh:

S =25,

Do 1an cho phép cua cong trinh 1a:
[s]=1.5xL =1,5xy35,2 =89 cm

Bang 6.38 Tong hop tinh lac d&t nén duoi day mong

Syt s | 028,20 | se® Eq S;

zm) | 2Ba | Ko | gqim?) | (Nin) (KN/m?) (N/m?) | (kN/m?) | (om)
o000l 100| 1se04| 307.32| 6la6| 15292| 27576| 0.33
| o14| 096| 149.80| 32592| 65.18| 13586) 27576| 031
2ozl os1| 12193 36312 7262| 99.68| 27576| 0.23
L oa1| o4  7743| 41892 8378 5737| 27576] 0.13
ol 0ss| o048,  3732| 49332 9866| 2553 27576 0.06
ol oeo| 037! 1373| ssesz| 11726) 1373| 27576] 003

—

- SVTH: LE BA TRUNG
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SHUONG 6: 1K MO CAU - MONG MO
6.5.11Thiét ké et thép cho dai coc

Xem dai coc nhu mot dim cdng xo6n bi ngam vao try. tiét dién tinh toan di ¢
mep ¢cft va bi udn bai cac phan lyc dau coc khéng nam duéi chan tru.

i

PGS.TS NGUYEN BA HOAN(

2750

5.COC KHOAN Mo | g i |
D= 121 = 52 i l [

(1000, 2000 | 2000 11000 ¢
I i 6000 1

bt |

6.5.11.1.Thép diit theo phwong doe cin
» Thiét ké cbt thép
Phén lyc ddu coc & ttgh cudng do I dbi véi nhom €QC ngoai cuing :
N, =2x2390,388 = 4.780, 776(kN)
Ta ¢6 khoédng cach tir trong tdm nhém coc dén mit cit xét 1a 1640 mm
M =4.780,776x1,64 = 7.840,473 kNm
Stre khang udn cua cdu kién:
M =¢oxM_

Str dyng thép $22a200 ¢6 fy =420 MPa,
Khoang cich tir trong tam cét thép chiu kéo dén mép chiu nén la:
d,=h-a, =2000-300=1700 mm

7T x 222

Dién tich c6t thép 1a: A =57x =21.667,56 mm?

Chi€u cao ving nén ciia béténg:

ae A 21667,56x420
0,85x " xb  0,85x35x11.500

= 26,60 mm

c:—va—:33,249 mm

B,
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< _ 33,249 0,02 <042

d, 1700

Momen khang ubn danh dinh:

M, = A, X(ds __3_) - 21.667,56x420x(1700— 33’;"49]

=1,53x10""Nmm
Sire khang ubn:
M, = oxM, =0,9x1,53x10" = 1,38% 10"°Nmm =13,814,65 kNm
Suyra: M, >M, = 7 840,473 kNm . Vay thoa man didu kién chiu ubn
& Kiém tra kha ning chju mit ciia tiét dign

Piéu kién chiu nirt

Z
f =

f<|” doxA (*)
0.6><fy

Tiét dién tinh tofin bxh =11,5x2 m. d,= 1700 mm. A, =21.667,56 mm’

. K Ry E,
Ty s6 modun dan hoi: n= —é‘—

¢

E_ =200.000 MPa
E, = 0,043y} xJIL =0,043x2500" x J35 =31.798,93 MPa

E 200000 _ 6,289

n=-—=

E_ 31.798,93

Chidu day lam viéc ciia bétong sau khi bi nirt:

nxA, 2xd xb
X = fxy 114 : -1
b nxA

:6,2895x21.667,56>{\/; 2% 1.700x11.500 _1}189,23 -

11.500 6,289%x21.667,56
Ta 1in hrot tinh cdc gia tri trong bidu thire (*):
~ Tinh f; (ing suiit trong thép do tai trong gdy ra).

£ :wll—/[—*‘—x(ds —x)xn

cr

.+ Momen quan tinh cua tiét dign nit:
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YENBA 11OA
bxx?

I = 3 +n><As><(ds —x)2

_11.500x 189,23

. +6,289x21.667,56x(1.700—189,23)2 =3,37%10"

+ Ta‘kiém todn nit cia bé coc theo phuong ngang & TTGH sy dung nén ph
lue dau coc & TTGH nay

N, =1.568,998x2 =3.137, 996 (kN)

M, =3.137,996 « 1,64 =5146,313 kNm

+ Do dé:
6
f :%x(d.*x)xn: 5‘146’313f,10 %(1.700-189,23)x6,289 = 145,003 M
TR 3,37x10
Tinh { =%

+ Thong 6 vét nit & didu kien kh
Z =23000 N/mm

+ d; khoédng cdch tir trong tim
tong chiu kéo va khéng dug

ac nghiét

cdt thép chju kéo n
¢ I6n hon 50 mm

+ Dién tich trung binh cua bétdng bao quanh mot thanh thép:

goai cing dén meép ngoai cia

A=t ;ovei A :11.500><(50+50):1‘150.000 mm?®
n
=A= 1'15507'000 =20.175,44 mm?

£ =—2% ____ 23000 = 229,33 MPa
YA xA 50%20.175, 44

+ Tinh O.6><fy

0,6 x f,=0,6x420= 252MPa

f, =229,33 Mpa
Vay: f =145003 </ *

0,6xf =252 Mpa
Tho diéu kign chju nirt

6.5.11.2.Thép diit theo phwong ngang cin:
Do néi lyc tai mit cét n

gam tinh toan nho hon SO V&
giong thép bé doc cau

i phuong doc ciu nén ta dit
deé tién thi cong va gia cong cot thép,

SVTH: LE BA TRUNG
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O AN TOT NGHIEP

A

PHAN 3

THIET KE TO CHUC THI CONG
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JUGNG 1: THI CONG TONG THE . PGS.TS NGUYEN BA HOANG
HUONG 1 : BIEN PHAP THI CONG CHU PAO CONG TRINH CAU

L. TO CHUC THI CONG

1.1.pam bao giao théng
1.1.1.Bién phap an toan giao thong dwong thiy:
Khi thi cong trén sdng can phai b4 tri cdc bidn bao vi tha phao bdo hitu canh
gidgi dudng thuy 42 dam bao an toan luu thong.
Cac xa lan duge di chuyén téi vi tri thi cOng bang tau kéo va dugc neo cd dinh
bing cac coc dinh vi va hé thong neo tdi trong sudt qua trinh thi cong. Khi di
chuyén x4 lan ciing nhu trong qué trinh hoat dong ludn co cac Céan b thuong
tryc theo ddi, kiém tra viée on dinh cua hé thong neo toi, kidm soat tam hoat
dong cla can cau nhim dam bao an toan trong thi cong ddng thoi khong lam
anh hudng dén giao théng ctia thu thuyén trén ludng.
.1.1.2.Bién phap an toan giao thong duwdng bo:
Toan b mit bing cong trudng duge b trf ngoai khu vuc giao thong hién hitu
va c6 cac hang rao ludi thép B40 hodc hang rao tole bao vé.
Céac dudng cong vy Khong vi pham vao Vi t1{ chia cac dudng giao thong hién
hitu.
Tai nhitng vi tri ma pham vi x&y dung cong trinh anh huong dén duong giao
thong thi Nha thau s& xiy dyng dudng tranh.
1.1.2.Yéu chu vt ligu chu yéu va tb chirc vin chuyén

1.1.2.1.Ngudn vt liu riri va tb chire van chuyén
Céc thiét bi, vat tu thi cong co thé van chuyén dén cong trinh bang dudng bo
hoic dudng thiry déu thuén loi.
Mot b vat liéu chinh cin cung cép cho cong trinh nhu sau:

2

— D& dam, da hoc 1Ay tir cac mo da co the van chuyén bang dudng bd hodc dutng
thuy.
- Cat cac loai khai thac tai song, van chuyén bang dudng thiy.
_  Xi mang: ding xi mang san xuét trong nude.
- Thép céc loal déu ding thép san xudt trong va ngoai nuoce clia cac nha may da
- duge cAp ching chi san <uit theo qui md cong nghiép.
-~ Tai cong trudng b tri 2 tram tron bé tOng dat o 2 bo cung cap bé tong cho cong
3_ trinh.
1.1.2.2.Yéu ciu ve vit liéu chu yéu
Viée lya chon vt lidu xdy dung can phai trén co s& théa min cic yéu cAu
chung trong cac quy trinh hién hanh. Dac bi¢t cin Iuu v céc yéu chu dbi voi cac
: loai vat 1igu sau:
P~ D41 véi bé tong nhya: Theo qui trinh thi céng vi nghidm thu mat dudng bé tong
- phya 22 TCN-249-98, dung bé tong nhya nong hat trung dbi voi 16p dudi day Tem

va bé tong nhua nong chit, hat nho dbi voi 1op trén day Scm, nhya-dudong dung....

; loai ¢6 tri s0 dg kim ltn 60/70.
_  phi véi voi cip phoi da dam: Dung cap phoi da dam Joai 1, theo quy trinh thi cong
| va nghiém thu 16p chp phoi da dam trong két chu 4o duong 610 22 TCN-252-98.
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—  Dbi vi nhya dinh bam: Dung nhya pha diu,
- Cat dip: ding cAt min tré [én.

*+ Luogng lot sang 0.14mm: = 10%.
+ Ham lugng bun, bui sét: < 5%,

~  Dbi véi cat d:flp nén duong : ding dit chon loc 14y tr cac mg doc tuyén, c4c
cau k¥ thudt chi tiét coa vat lidu tuan theo cic qui trinh hién hanh. Cac loa
nhu cat sét, sét cat sin ¢é trén khu vyc nay Ia thich hop dé siy dung, nhung
luu ¥ ham lugng hitu co, bon rac < 3%.

= Vai dia ky thujt: Dung loai vai dia ky thujt theo quy trinh khéo sat thiét ké

0
-

dudng 6 t6 ddp trén ddt yéu 22 TON 262-2000,

— D4 dam dé ve tong: dung d4 co dudng kinh Duax = 2.5¢m phiu hop véi T¢
1771-86 va TCVN 4453-1995.

— Cat ding cho bs tdng: ding cat séng phi hop véi TCVN 770-86 va TCVN 44

—  Xi mang: ding xi méng portland PC40 — PC50 cho két cAu dam chi, PC - 3¢
két chu mé try va cic phan con lai cta két c4y nhip, phi hop véi TCYN 265
1992,

—  Nude phyc vy thi ¢ong: Dang nuée sinh hoat taj dia phrrong hoic giéng khoan
cdng trwong nhung phai dap ing dugce tidu chudn nude ding cho bé téng tl
ding quy dinh hién hanh. '

~  Phy gia : tudn thy theo dung chi dzii'n cua nha sdn xuit, khéng chira céc chét

4

mon cot thép va khoéng anh huong dén tudi tho ctia bé tong,

cao su cbt ban thép dbi voi cdc dam super-T. Géi cta bt ky hing ché tao n;
cling phaij c6 chirng nhan chét luong san phdm,
—  L6p chong thim mit cau nhap ngoai: Ding Ioaj 16p chéng thim cua bat ky har
nao ciing phai ¢ chitng nhén chit lwong san phim.
—  Thanh Bar DUL P38 ¢ theo T/ ASTM-AT2 hogc BS5896) cua hang VSI, ¢6 Iy
kéo dirt t6i da 1 thanh 1230KN.
= Cép dy tng Iuc: theo dung ching loai di néy trong ban v&, yéu ciy k¥ thuat cu
thép theo tiéu chudn ASTM A416-85 véi chi tiéu nhi sau :
+ GRADE 270k ching thip : P10goh = 2.5% twong g lye kéo 70% gidi hai
bén.
* Gidi han bén : fs = 18600 KG/em?.
* Gi6i han chay : fy = 16700 KG/em?.
* Modul dan hi : E = 1950000 K G/em?.
+ Cép nhép ngoai déy phai ¢6 chiing chi chét lrong san phim.

~ Neo cép: Dung neo san xuét tai nuwde ngoai. Trong d6 4n 2i6i thiéu sir dung logi
EC6, cia hing VSL, Tuy nhién ¢6 thé sir dung céc loai neo khac ¢6 tinh ning ky
thudt trong dwong  (luy ¥ khi mua c4c loai sén phim nay cin phai mua chon bd
phu kién di kém). _

~ Kich ciing cdp : dung loai kich ¢ lwe kich 290T cho cap 12 tao 15.2mm; 500T
cho ¢dp 19 tao va 22 tao 15.2mm; 63T cho cdp 4 tao 12.7mm.
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Khe co gidn bang cao su hodc bang thép nhap ngoai. Khe co gidn cta bét ky hing
ché tao nao cfing phai ¢o ching nhén cht lugng san phém.
Son mit duong : Son dung loai son lanh, ¢6 phan quang. Chét lugng son phai dat
idu chudn 64 TCN 92-95 v& son ké mit dudmg be tng nhya cia Viét Nam.
1.2.3.Yéu chu vé db chit
Nén duong: Xéc dinh dung trong 1én nhat véi do dm thich hop nhét cia dét dép
nén duomg, theo dim nén bing Proctor ticu chuén.

Nén dudng dap:

_ DAi v6i 50cm trén cling: phai dat d6 chit K = 0.98.

- Tu 50cm 1r& xubng: phai dat do chit K = 0.95. ) )

Cap phoi da dam: xac dinh dung trong 16n nhit véi 6 am thich hop nhat cha

cap phdi d4 dam theo dim nén bing Proctor cai tién (Qui trinh AASHT\ 0 T180
phuong phdp D) 1 16p chp phédi da dam phai dat do chat K = 0.95.

1.1.3.Mit béng thi cong
Trude khi thi cong cAn tién hanh giai phong mat bang, gidi téa nha cira, cac
cong trinh kién trac va co s¢ ha tAng k¥ thuét khac nhu dién lyc, thong tin lién
jac... Pay la 1 budc quan trong va rét phitc tap cAn thyc hién trude tién va nén
K&t thac trudce khi thi cdng cong trinh.

Song song voi viée gia toa cac cong trinh k¥ thuat, trén tuyén s& con phai lip
dgt thém nhidu cdng trinh khac. DE dam bAo an toan va thudn tién cho thi cong,
cAn c6 su phdi hgp chat ché gitra cac ban, nghanh chirc nang trong viée qui dinh
trinh tu va bién phap thi cong.

pé tb chirc va didu hanh dugc thudn tién, nén tb chirc mot ban diéu hanh chung
dudi sy chi dao cia Ban quan ly dy an.

Mot trong nhitng yéu cau & 18 chire thi cong la dam béo giao thong thong subt
vi an toan cho phuong ti¢n trong qué trinh thi cong cho ca giao thong dudng bd
va duong thay.

Do dic didm dia hinh khu vyc nén cin td chire khu vue nha 0, kho béi chira vt
tu thiét bi... & 2 bén bo ri€ng biét dé tién cho vige 10 chitc — quan 1y xay dung.
pé dam bao an toan cin phaéi tién hanh cong tac ra pha bom min trén dién tich
: xay dung trude khi thi cong.

- 1.1.4.Cong thc chuén bi

: Thu don mét bing sau giai toa, thao d& cac cong trinh cii dé lai, chat cdy, dao
goc...

Kh@i phuc ¢oc, ch}lén bi dudng cong vu, x:&y dyng nha xudng, bd tri cac bai tip
E két vat liu, mdt bang cOng truong, cung cap dién, nude...

' 1.2.BIEN PHAP THI CONG MOT SO HANG MUC CHU YEU

1.2.1.Cong nghé thi cong coc khoan nhdi BTCT

| _Trinh ty thi cdng cQc¢ Khoan nhdi duge thue hién theo 6 bude sau :

- Budce 1:
Tién hanh ha éng vach thép bing bua rung va khoan ldy dét bén trong Sién cao
d6 thict ke. Gilr on dinh thanh véach dét trong qua trinh khoan tao 16 bing vira

| Tr 7
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Bentonite, riéng déi véi thi cdng coc try giita song viée stt dung Bentonite
khong tiy thudc vao thiét bi khoan do chi thudn tay khoan vao d4.

Céc thong sb chp yéu ctia vita bentonite thudng duge khéng ché nhy sau:

. Ham lwong cat : < 59,

. Dung trong  :1.01-1.05.
[ ]
®

D6 nhét : =+ 35sec.

bé pH $9.5-12.
Tuy nhién c¢én tuy theo chi tity cua ting loai dit cu thé ma chon thanh phén
Bentonite cho phu hop.

Trong qua trinh khoan tao 16 cdn phai ludn lugn tién hanh kiém tra theo dai |
trang 16 khoan nhu : Po timg mire cao d¢ ddy 18 khoan va kem theo so sanh
téng thyc té khoan so vdi hod so dia chit: do dudng kinh thye té va do th;
dimg ctia 16 khoan; trang théi 15 khoan,

- Buée 2 :

Xt ly cin ling dudi ddy 18 khoan bing thdi rira két hop x6i hit: Toan b
bun lan bentonite

¢ dang mém nhao Ie“ing dudi day 18 khoan déy phai dugc vét hét. Két thie ¢
viée xir Iy ciin lang duoc xde dinh nhy sau:

. Tap chit duoc ldy 1én cudi cung phai 1a dét nguyén thé cua nén.

o Cao dd ddy 18 khoan khi Kkét thic cong tac xir [y cin ling t8i thidy pt
bang hodc sdu hon so voi cao dd trwde khi xir ly.

. Viée kiém tra 1dn cudi cung thyc hién trude khi dé bé tong 15 phut,
- Bwée 3 :

chdy cbt thép.,

Ldng cét thép coc phai ludn dam bao khe hé véi thanh bén 13 khoan theo thié
ke, do d6 cin dit cac khung ¢t thép va cac con ké dinh

- Bwée 4 ;

Kiém tra lai cao do day 16 khoan, mirc do sach bun, tap chét & day 15 khoan 15
phut truwée khi dd bé tong.

- Buée 5 ;
D4 bé téng lap long 16 khoaq theo phuong phédp vira dang rit (“3ng thfmg ding:
Bé téng dung loai thuong phiam ché bing xe chuyén dung tir tram trén t6i hién
| Mot 56 yéu cE“tu ky thué vGi cong tac bé t(”)ng: -
SVTH: LE BA TRUNG MSSV: 1351090243

Tan 28



HUONG 1: THI CONG TONG THE PGS.TS NGUYEN BA HOANG

. Pé dat bé tong M350 theo thiét ké, cAp phéi b tong cin duge thiét ké dé
xong d chiu nén miu 15x15x15cm la 28 ngay dat t6i thidu 385 KG/em?, nghia 13
ing thém 10% cudng do.

o Thudng ding logi bé tong tron déo c6 do sut khoang 18cm + 2cm. Nhét
1iét phai 45 hét bé tong trong thoi gian 1 gi®y sau khi tron xong nham tranh hign
tong the éng do tinh luu dong ciia bé tong giam.,

. Téc do db bé tong thich hop vao khoang 0.6m’/phit. Trong 1 gid toi
hiéu phai dd xong Sm dai coc. Trong qua trinh db bé tong day bng db can cim sdu
fudi bé mit bé tong >2m dé dé phong bé tong chay tir bng dd ra khong bi tron 1An dit
yun trén bé mit bé tong. Tuy nhién tranh cdm qué séu lam bé t6ng kho thodt ra gy the
Sng db.

o Trong qué trinh 45 bé tong cin thudng xuyén thye hién céc cdng viéc
<iém tra sau: Ludn kidm tra do sut cha bé tdng cua ting cbi tron; Do cao df déng 1én
~(ia mat bé tong trong 16 sau m?i 1in db va dbi chiéu véi khdi lugng bé tong thue té do.
Tir d6 xem xét dé quyét dinh muac dd nhic 6ng db 1én; Kiém tra ddy do mat dang 1én
ciia bé tong tranh truong hop day bj dan dai ra trong qia trinh do; Luuy phong ngura
tbe do dd bé tong trong bdng db bi giam khi d6 bé tong phén trén ctia coc.

. Phan bé tong trén dinh coc khoan nhdi sau khi két thic cong tac ab bé
tong thuodng co 1an tap chit va bun nén coc thuong dugc db vuot 1én t6i thiéu khoang
1.2m so vai cao dd day bé. Phéin bé tong 46 vuot nay s& duge dyc b6 hét dén cao do
thiét ké sau do6 ding nude

rira cho sach mat da, cat bui trén déu coc.

-Buéc 6 :
Kiém tra chit lugng coc sau khi thi cong va hoan thién coc.
Cong tac danh gia chit luong coc bao gdm cac cong viée sau:

) Toan bd céc coc duge kidm dinh bang phuong phap siéu am. Ong dung
dé phuc vu cho cong t4c siéu am bing thép (hodc bing nhya) dam béao khong bi pha
hoai do ap tyc vita trong qua trinh d6 bé tong coc. Ty thude dudng kinh coc ma bo tri

; s& éng cho phi hep. Tuy nhién phai b6 tri it nhét 1 éng co dudng kinh trong = 114mm,

r
A

| che dng con lai co duong kinh trong 55mm. Cac ong dwoc dat sat theo vach cbt thép
- doc. Chiéu dai 6ng xuyén subt tir dinh coc dén cach mili cge 20cm (dbi voi bng co
. P55mm) va 100cm ( d6i véi bng co b= 114mm). Day éng can duge bit kin dé tranh
. bun, vita bé tong hodc tap chit chui vao long éng. Déu trén cin nhd cao hon diém
dung d& bé tong coc khoang 50 - 80cm va ciing dugce bit kin.
7_ . Toan bd cic coc s& dugc kiém tra mic 4§ ling dong mun dudi miii coc
- sau khi db bé tong. D& kidm tra s& khoan thing qua phan bé tong dudi miii 6ng P>
' 114mm cho tdi 16p dit nén nguyén dang dudi mili coc. Do kiém tra méc 4o min bing
1Ay mau. Néu o min dudi mili coc vuot qué mic quy dinh trong quy trinh thi cin
. phai xu 1y, Bién phap xir Iy s& dugce quyét dinh cho timg trudng hop cu thé try theo
- mire 4§ ling dong mun, loai min...

. Ngoai 2 cOng tac kidm tra néu trén con dy phong khoang 5% s6 coc s&
- duge kiém tra bd.sung biing khoan lay mau va nén mau trén sudt chiéu dai coc hodc g

' PIT néu trong qué trinh thi cdng coc co hign tiiijﬁg"'bét"thttbrig' v két qua-siéu dm-coe -

 phat hién c6 nhiing d4u hiéu nghi ngai.
Hoan thién dap sta déu coc trwdc khi thi cong bé mong.
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1.2.2.Cong tic thir coc
Do miii coc tai cac mé tru déu nim trong téng da sét két nén kién nghi kt

phai thir tai coc ma tang cudmg cong tac kidm tra coc bing phrong phap
am va khoan ldy 181, cu thé nhur say -

_PGSTS NGUYEN BA HOANG.

~ Tt ¢ céc coc déu phai siéu 4m kiém tra coc trén tit ca céc mit cit,

~ Dy kién khoang 5% sé coc sa dwogce kiém tra bd sung bang khoan ldy mu va
mau trén subt chidu dai coc hogc g& PIT néy trong qud trinh thi ¢éng coc cé |
tuong bt thudng va két qua siéu 4m coc phat hién co nhitng diu hiéy nghi nga

1.2.3.Cong nghé ché tao dam I cing trude
1.2.3.1.B8 tong va cét ligu:

Pé dat duoc chit lugng cao cho bé tdng dam I cin phéi c6 thanh phén thiét
that tot:

—  Cat vang ¢6 do sach va ¢& hat theo thiét ké, dam bao theo TCVN, ¢6 cuong do «
va khéng ¢6 1dn mica nhu cat thach anh,... Cat phai co ty trong 2.8T/m3 (TC
339-86), c6 lugng bun dét < 0.6% (TCVYN 343-86), ¢6 ham lwgng tap hitu co
TCVN 345-86, ¢6 ham lwgng hat 16n hon 5mm [3 6%.

= Dd dim ¢6 kich thude 0.5¢m x I.5cm, ¢ ham lugng dét 0.4%, ¢6 ham luong 1
det 7.5%, va c6 cuong d6 tdi thidy 1200kG/cm?,

—  Ximing ding loai PC40.

—  Tét ¢4 cac cbt liéu phai cé chitng chi thi nghiém cho phép.

— Cudng do 28 ngdy clia bé téng 14 40MPa irg 1én.

~ Cudng dd nén nhé nhét cia be tong hic tao du tmg lyc 13 90% RTk.

—  Mit bén ciia dim tai vi tri d6 dam ngang phai duoc tao nham.

~ Mit trén cla canh dim phai dugce tao nham siy 3mm dé dinh bam véi bé tong b¢
mit ciu.

bé dat duge hiéu qua cao nhét cho bé tong dim, nén ding phy gia Visconcrel
HE-10 cta hiing SIKA. Theo nhy thi nghiém ctia SIKA, be tong dim cé thé di
cuong dé 550-600 kG/em? néu nhu duoc thiét ké nhy sau:

— Duong kinh hat ¢ét liéu 16n nhét 15mm.

~ D6 sut bé téng 18+2¢m.

= Phu gia stt dung Visconcrete HE-10 véi lidu leong 0.6L/100kg xi ming.

— Ti1¢ N/XM tinh ci phu gia hod long 1 0.32.

— Tilé cat/cat + da 1a 40%,

~ D9 cudn khi 1.5%,

~ Thénh phin cdp phéi cho 1 m’ bé tong:

+ Xi ming PCB40 480kg.
+ Cat vang 712kg.

+Da 1113kg.

+ Nude 1511,

+ Phy gia 2,880 Ijt.

1.2.3.2.Cét thép thwong:
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Cf}t thép thudng ¢o cap twong duong A3, chi han khi duoc cho phép. Céc thanh
¢t thép co duong kinh chd yéu 16mm dugc b0 tri theo cac lugi 10 - 20cm tuy
tirng vi tri. Cac cdt thép chiu lyc cuc bd nén bo tri duong kinh 32mm. Cot thép
chd cia ban mit cau 6 duong kinh 16mm dugc kéo thang 1én tir cac thanh cOt
thép dirng cha dam.

1.2.3.3.Cap dy img lwc:

Céc_céap dy ung lyc dung loai tao 15.2mm 7 soi ¢6 do chung thip theo tiéu
chudn ASTM - A416. Cuong a6 kéo dut cuia cap fpa=1860MPa. Luc cing cic
tao cap la khoang 147KN véi tao 15.2mm.

Theo thibt ké, mdi phién ddm gdm 36 tao cap du ing lyc.

1.2.3.4.B§ ciing cap: |

Dam 1 1 ddm dy tmg lyc cang trude nén phai c6 b¢ cang cap dé chiu lye cing
cla cdc cap du tng lyc. Dong thoi b¢ dong vai tro 12 hé da gido van khudn do
bé tong dam nén bé phai bang bé tong dé chiu luc nén tot.

Trong qué trinh thi cong, bé cing co trong lwong ban thén 1om, Kkét hop voi
trong lugng dam va may moc thiét bj nén day b€ phai ¢6 kich thude 16n de dam
bao khong bi lan gdy nat b¢ va dam khi méi do.

B¢ cing bang bé tong cbt thép qé tai chd, cég bé tong 20Mpa. Cbt thép thudng
fron tron c6 cudng do fy toi thicu 210Mpa, cot gai toi thidu 295Mpa. Chiéu dai
bé dtc 39.5m. Dau bé cdng duge dat cac dam kich td hop tir cac thép hinh va
thép ban ¢6 cic 16 ludn cap dudng kinh 18mm.

Vi dim c6 hé cap cang trude phia dudi nén ding dang bé ndi 1a hop 1y nhé’g daé
dam bao khong bi dong nudc, sach s& van khudn day khi chua dac dam dong
thoi dé dang thao tac ludn cap. Kinh nghiém cho thay, dé duc duge bé bé tong
cho phing, thang, chinh xéc la rat kho ma gia thanh lai cao. Néu nén dat yéu thi
trude khi lam bé phai thay dat bang lop cét, sau 1a da dém. Pic biét hai dau bé
phai gia cd nhicu hon nhy coc tre d¢ khi cat cap dim rdi chi ké & hai dau.

D‘ém cang lgich chiu lyc it 16n, & vi tri nho hep va co ghiéu 16 Qén su dung dam
bang thép t0 hop tir 5 thép ban day 25mm. Cac chi tiét chon sin trong bé cing
dé lién két bé ciing voi dam kich. Van khudn trong can phai dugce dat sau khi 46
bé tong bé va phai dugce do dac kiém tra chinh xéc.

B tri thiét ké hai b¢ dic dong thdi. D& o6 thé ding xe chuyén dung chd bé tong
x4 truc tiép khi duc dam, cAn phai 1am dudng cong vy gilra 2 bé duc 1a hop ly.
B& rong dudng cong vu B=2.79m. Cao dd mat dudng thap hon dinh thanh bén
ctia bé ciing khoang 10cm. Dit nén dudng cong vu duge dam chat K = 95% va
rai 1 16p da cap phoi day15cm.

1.2.3.5.Van khudn:
- Van khudn day dat trén bé ke c¢b dinh , bé khong ¢6 hién tugng lon , bé d& lam bang
“bé tong cht-thép-(BLTCTL).. Méng u ké_duqqqém_ky va dém da dam va cat (kich thude
ou thé oia b 46 theo 8 o thibt kb ). S
 Céc ban thép chon sin chdng dich vi ngang ciia vén khuon trong qua trinh dam rung
“hoat dong can dam bao chinh xac dé khong anh huong dén véan khudn day .
i_ Lip dung van Khudn .
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Cac ménh van khuén ché dén hién truomg phai duge kidm tra kich thuéc , do cony
vénh , do gi dé c6 bién phap sir ly truéce khi lap rap. :

Vin khuon thanh , van khuén ddy phai phiing , phai thing , cac kich thuée phai ph
hop trong bang 1.

Tét ca cde mbi ndi gilta cic manh vén khuén thanh véi nhau , v&n khuén thanh vé;
khuén déy , van khuon dau ddm ,-..phéi ¢6 dém cao su chéng rd ri mit nuée

Mat tiép xue van khuén ddy véi bé de (v ké) cin co dém cao su dé tranh chén dong
tdng cudng do rung khi dim hoat d6ng .

5

Dinh vi van khuén thanh véi nhau bing tang do, dinh vi van khuén thanh vOi vén

khuén day bing by 16ng 30 . Khi bit by lng dinh vi 30 ¢dn Iyy ¥ céc vin dé sau
Tim bu 16ng 130 cén trung véi tim 3 (bu l6ng khong tiép xtc véi thanh 13 ) dé dé
phong su can tré clia higy tmg dam.

Trude khi dd be tong can kiém tra dd chat ché cia by 16ng 30 dam bao khe hé gitt:
van khuén thanh va van khuén ddy kin khit tranh sw rd ri mit nuée

Do kiém tra kich thude van khuon phai ding thuge thép kiém tra lip dung van khu
ddy dat yéu can k¥ thudt méi tién hanh cac cong téc tiép theo (b6 trf cbt thép,lip var
thanh ).

Sau khi le“ip dit xong van khuén day , kiém tra dat yéu ciu cin vach mot dudng tim
trén sudt chidy daj vén ddy dé 1am co sg kiém tra vén khudn thanh .

1.2.3.6.Lién két van khuon ngoai véi bé ciing: 7
Céc tdm van khuon ngoai duge lién két tng tdm vao bé cing. Trinh ty nhy s
— Céc tdm vian khuén ngoai say khi ché tao dat yéu ciu k¥ thuat duge dit ting t

vao b¢ cing. Lién két cac tam lai bing dwong han dbi diu hofic han qua mét b
thép diy 6mm nédi khe he gitta ching sau do maj nhén. Dang cic ting do ép ct
cdc thm vao b¢ cang. Kiém tra kich thude téng thé cua phén van khudn ngoai
dugc dit,
~  Dung vira xj méang méc 10 - 20MPa bom vita vao khe hé giita van khuén ngoai +
b¢ cang. Bom sau khj lién két t4t ca cac tAm.
— Dat va lién két cac ciu kién d& canh dam véi nhau va véi bg cang. Lién két c4c ¢f
tiét van khuén goc.
— Dit valién két dim kich va; bé ciing.
~ Kiém tra kich thugc tong thé toan b ha théng.
1.2.3.7.Ché tao téng cbt thép:
Léng cbt thép dugce gia cdng tai hién traong trén hé gis do. M ndi céc thanl
cdt thép dugc diit so [e sao cho trén mot mit cit luong mébi néi nha hon 50%
Céac sgi cip 15.2mm dugc ciit du chiéy dai, ludn do cac éng nhya chéng dint
bam (D18/22) va cudn bang dinh kin ddu cac bng nhya. Céc tao cap dugce trec
long trong long thép cho dén khj long cét thép duoc dat vao vin khudn. Dé darr

Bé tr cdc bng thoat nwée bé“mg cac 6ng nhya PVC dudng kinh trong 50mm.
Budc cac con ké bé tong cb dinh cé4c léng cbt thép véi 3-5 con ké trén 1m?,
1.2.3.8.Lip dit Idng cbt thép vio van khuén:
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Trude khi lap dit ong cbt thép, bé mat van khudn ngoai dugc vé sinh sach s€,
boi phu chéng dinh Separol dam bao cho viéc tich dAm ra khoi van khudn duge
dé dang.
Dung 1 c}éln ganh di chidu dai va can cAu (thudng la xe ning ddm) dé nang
toan bd 1dng cot thép tr gia gia cong den bé cang va dat vao van khuén.
K‘iém tra vi tri 1ong cbt thép khi da dit vao van khudn, dé thing cdc sg cap va
bé day 16p bé tong bao ve.
Lip dat tAm vén khuon chin d‘??lu dim. Céc tao cép duge ludn qua céc 16 trén
thm chin va qua céc rénh cla dam kich dang vi tri.
1.2.3.9.Ciing kéo cap dy ing luc:
Sir dung ding hé théng kich, neo tuong thich nhu trong thiét k& hodc tuong
dwong. Kich cang la céc kich cang sgi don.
Kich va neo trude khi cang phai duogc kidm dinh trude khi st dung.
Céc tao cap duge cing kéo don 1é ting tao mot theo so ad do Thiét ké chi dinh
cang tir hai bén vao gilra d8 cac tao gitta mat mat it nhét do dam ciing bi vOng.
Phuong phép cing kéo:
Buoc 1. Cing so day: lyc cing so day la luc nho, nhung dau piéuacﬁa viée dé so
~ day la kim dong hd hét dao dong va bt dau ting déu. Péanh diu ¢é do do dan dai
cua cap.
Bude 2: Cang cép theo timg cip 20%Ptk, 40%PLk, 60%Pik, 80%Ptk, voi mi cép
do @6 dan dai cta cap.
Buwdc 3: Cang cap dén 100%Ptk, dirng lai do do gidn dai clia cap, nghi 10 phat.
Bude 4: Cang dén 105%Ptk, dimg lai do do dan dai cta cép, nghi 10 phiit.
Budc 5: Hbi kich v& 100%Ptk, dung lai do 40 dén dai cua cép, dong neo cap, hdi
kich ve 0.
Vige k}f)i kich phai tién hanh tir tir, tranh tinh trang hoi kich nhanh gdy ra gifin
cap, din dén mat mat ang suat trong thép cudng d§ cao. Chi dugc déng neo khi
lyc cang cap da dat on dinh.
1.2.3.10.D4 bé tong dAm:
Bé tong ddm duge thiét ké cap 40MPa trg Ién, thoi diém truyén lyc cing vao bé
tong 14 90%RTK. D) syt bé téng thuong 1a 18:£2cm.
Trude khi d6 bé tong, van khudn, cbt thép duge kiém tra 1An cudi. T4t ca cac 18
héng holc khe hd déu duge bit kin tranh hién twong mét vita. Chti y bo tri du
cac con ké dam bao dung khoang cach gitra 10ng cot thép va van khudn trong,
ngoai.
Bé tong duoc chp tai tram trdn cong trudng, vin chuyén bing xe chd chuyén
dung chay trén dudng cong vu giita 2 bé duc. Kiém tra dd sut ciia bé téng trude
khi do.
" D& be tong thanh timg 1op v6i chidu day khong 16n hon 60cm va dam bao lién
két tot gifta cac 1op bé tong :

3
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B¢ téng dwge ddm bang diam rung gén vao van khuén trong. P ba tong
ddu rung dén d6. Cac dim rung dimg lai khi vita xi mang noi 1én bé mj
téng. Phan dic & 2 diu dim va ban cinh duge dam thém bing dam dui,

Mbi dim dic 6 miu dé thiy cwong do. Hai miu ddu thi nghiém sau 48h.

z z

mau ti€p sau 60h. Hai m3u cud €p sau 28 ngay.

1.2.3.12.Céng tic ciit cdp va do dac dj vong cita dim:

Chi cit cap ve‘l‘truyén Iuc cing vao bé tong khi bé téng dat cuong d6é 90%R’
Can ctr vao két qua thi nghiém ép miu bé tong, & diy cén c6 quan diém
chon chu ky hop Iy, quan diém dung phy gia,... dé c6 thé tdi wy hod cho 1
chu ky san xudt ddm. Truéce khj cat cap danh dau son trén tt Ci cdc tao cép
dau dam, c4ch mit ngoai clia van khuén bit dau khoang 15¢m dé do dd thut
clia tao cép. Cac khic van khusn trong va van khuén diu ddm dugc di chuyé,

Cit cap theo diing trinh tw cing cdp. Ct riéng r& titng tao béng may

Oxyetylen tai vi tri cdch mét frong dam kich khoang 30cm. May cit duge d
di dua lai nung nong dé 1 doan cép dai khodng 20¢m cho t6i khi tao cap bi du

Truée, trong va sau qua trinh cdt cap, do dé vong cia dim tai cdc vach s
danh déu tai 6 vi tri gitta dam va tim 201,

R k 74 ~ b
1.2.3.13.Cau ddm ra khéi bé ciing:

Thong thuong, cac phién dim s& dugc chu lip ra khoj bé duc b'ﬁng‘Z gia Port,
Cac gid portic duoc mée vao cée by 16ng cho tai 2 ddu m3; phién dam, Céc da
dugce ciu nhing lan luot tirng dau.
1.2.3.14.Bé0 dudng bé tong dam:

Sau khi dwoc nhic ra khoi b cing, cac phién dim dugc bao dudng trong
ngay béng cac bao tai gitt dm. Viée bao dudng dam tdt s€ dam bao chat luor
bé tong dam va giam dugc nhitng tac dbng co ngét, tir bién cia ba tong,
1.2.3.15.Xép dim trong bii:

Cac phién dim duge xép trong bai ddm dam bao thuan tién cho viée vén chuyé
va khong géy ra nodi luc bit loi trong dam.,

1.2.3.16.Chu ky dic mét dim:

Vi viée tuén thii céc bude cdng nghé béng nhitng cai tién va hoan t'hién‘ nh
trén, ¢ thé thay nha thiu c6 khi nang rit ngfn chu ky dic mét phiép dam 1]
Vi€c xdc dinh mét chu ky dic dam co ¥y nghia rat quan trong trong diy nhanl
tién do thi cfm‘g dy 4n, tang nang suat sir dung b¢ duc, tinh toan st dung phy gi:
cho bé tong dam va gidm chi phi san xuét. Trong thyc té tai mot s6 cong trint
ma Cong ty Cau 1 Thang Long d4 thi cong, chu ky dic mot phién dim I ¢4 thé
hoan chinh trong 5 ngay.

L3.TRINH TU THI CONG
Giai doan 1: Chuin bi mit b?mg
Giai dogn 2: Thi cong két cdu phin dusi (thi cong coc khoan nhéi, mé tru)

Giai doan 3: thi cdng két céu nhip
Thi cong nhip.
Thi edng lan can, 1& b3 hanh, 16p phu,
—.Jiai doan 4: Thi cong
SVTH: LE BA TRUNG
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3.1.Thi cong md M1, M2
San 0i mit bang thi cong.
Lam hé théng dudmg tam, dudng ndi bo cong trudng.
Xay dyng lang trai, kho bai va cac cong trinh phu trg khac.

Tap két, van chuyén thiét bi, vat tu dén cong trudng.

Qua trinb thi cong dugce tién hanh sau khi da do dac duoge chinh xéc vi trf toa do
tim ciu, tim mo.

Buée 1: Thi cdng coc khoan nhdi

- Chuan bi mit bing cho céc thiét bi khoan, chuén bj dng vach thép va cac thiét bi
phuc vy viéc khoan nhdi.

- Rung ha bng vach D= 1.1m bang bua rung dén cao do thit ké.

_ S dung mdy khoan, Khoan a0 18 bang thiét bi khoan két hop vita bentonit dén
cao do thiét ké.

- Vésinh hé khoan, 1ap dat iong thép, kiém tra.

_  Vé sinh 15 khoan 14n hai.

— Db bétong coc, két hop voi rat dng vach.

_  Kiém tra chit lugng va nghiém thu coc.

Buéc 2 : DO bé tong bé mb

—  Sau khi thi cong hét cac coc trong mong (6 coc) trong mong tién hanh rung ha coc
van thep.

_ 7ién hanh dao hé mong, d6 16p da hoc, rai 16p da Jam cat dém day 10cm. Dap dau
coc, vé sinh mong. D& 16p bétong tao phéing day 10cm. D4 bé tong 10t ddy mong.

_ Lip dung da gido cop pha, cht thép bé mong.

_ Tién hanh db bétong (bétong duge van chuyén tir tram tron dén vi tri thi cong
bing xe Mix va dung may bom bom vao vi trf mb) két hop voi vige dam.

_  Khi bétong dat cudng do. Léap dung cbp pha, cbt thép tién hanh @b bétong tudng
than, tuong daumd. ..

Buée 3:

|~ Db bé tong thin md.

|~ Db be tong than mb.

-~ Hoan thién mé.

- 1.3.2.Thi cong tru T1, T2

1.3.2.1.Cong tac thi cong mong, bé tru

—  Dinh vi tim try, dung chu dimg trén xa lan rung ha coc dinh vi.

-~ Han khung din hudng, ha dng vaich D =1.1m dén cao 4o thibt ké.

. —  Sir dung may khoan dang trén xa lan, khoan tao 13 bang thiét bj khoan két hop

bentonit dén cao dd thiét ké.

_ Vé sinh hé khoan lan 1, lap ddt 1dng thép.

_ Ve sinh hé khoan 1an 2, d6 bétdng coc bing phuong phép d6 bétong dudi nude.

. _ “Sai khi thi C'ﬁl’l'g'hé't A "C'QC“tI‘OIlg'méng” tién hanh rung ha.coc van thépLle dflt .

~ hé thanh giding D32.

— DO lop cat dém dén cao do. Do bétong bi day day 1.2m.

_  Bétong dat cudng d9, hit audc hd mong. Lip dat ting khung chong.

: Tr 5
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- Tric dac dé lé‘iy cao d¢ dap dau coc. DBip dau coc, dén gin vi tri thiét ké thi 6
sinh hé moéng, db bétdng tao phing déy 10cm.

- Liap dung da giso, cdp pha, bé méng.

—  Tién hanh .d& bétong (béténg duoc vén chuyén tr tram tron dén vi tri thi
bing xe Mix va ding mdy bom bom vio vi tri) két hop voi vide ddm. Sau ki
bétdéng xong, tién hanh lam mit, tao nham tai khép chén try dé cho dé bétong -
try.

—  Cam sit ché dé chéng cép pha than,

~  Tién hanh bao duding bing cach phi cic 16p vai bd ¢6 tuéi dm,

~ Theo qui dinh thj khodng 3 ngay c6 thé thao cdp pha.

— Chay ludén dam bao ¢6 tim che trong lic dé béténg (phong khi troi mura},

1.3.2.2.Cng tic thi cong than try (ddt 1 cao 4m)

—  Vésinh cép pha thén, tra diu chéng dinh,

—  Tién hanh cit, ubn, bo ¢t thép, lam Iéng thép dinh hinh & mit dat, 1am céc th;
giéng dé léng thép dn dinh.

—  Ding xe cdu cdy léng thép vao vi tri chan bé, tién hanh néi budc.

—  Duing cdu lap dat c¢bp pha than, lip xong cdp pha nao thi thao thanh giéng & dé.

~  Liép dit cac thanh chéng; céc bng nhya va cac ti buldng dé ¢ dinh khuan va thy
tién cho vige thi cong va I4p dat cbp pha dot sau.

—  Tric dac, kiém tra huéng, cu ly, didu chinh cho dung thiét ké bing cach di
chinh cdc thanh chéng.

— Dung keo silicon trét bit cac khe hé cua khudn, 13p cac ké béténg,

—  Giin c4c nep chi (chd dirng cuia béténg, mdi dét thin cao 4m).

—  Tuwéi nuéde vao bétdng than try di lam nhém.

~  Dong may bom béténg bom vao vi tri, béténg duoe dé dén vi tri nep chi, két h¢
voi vige dam.

—  Chty ludn dam bao c6 tim che khi tréi mua,

— Tao nhdam bé mat try, sau dé bao dudng,

— Khoang 3 ngay ¢6 thé théo chp pha thén, bio dudng (twéi née 16n than try).

= V&sinh cbp pha, tra diu dé chéng dinh vo; bétdng dé chudn bj cho dot dd K& tiép.

1.3.2.3.Thi cong dét than tru (36t 2,3 cao 2m)

~ Lap lai trinh ty thi cong nhu dét than try thir hai, va lip dit cac bng ti 16n dé chy
thi céng xa mi.

~  Tréc dac diém dig khép néi than try véi xa mi,

—  V¢sinh khu viec bén trong than try. '

- Tién hanh tué; nude, bom bétdng, lam nham bé mit, bio dutng. Tao dbc tir tin
try dén mep ngoai than try 13 2%

~  Khi béténg du cuong dé (khoang 3 ngay sau) thao cdp pha.

1.3.2.4.Thi cdng xa mi

~  Tién hanh ct udn, bo cét thép, bé tri cac thanh gidng.

- Lép dt conxon chit A vao ti thép di chy & phin than try.

- Lip dat céc thép chir I 1an conxon.

—  Vé&sinh c4c cbp pha, tra dju lén cdp pha dé khéng dinh véi bétdng.

- Lfip dat cép pha day da dinh hinh tir trede & mit dit, ding ciu ciu 1€n, sau d6 han

¢0 dinh lai.
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U
Tréc doc, 14y hudng, cyu li, cao do.
Ding d6i can chinh cho I véi conxon.
Long thép duge 1ap dat & mit dat nhu thiét ké. Dung cAu trén xa lan cau 1ong thép,
bly vao diing vi trl thiét ke.
Lip dat cac cOp pha bén con lai. Dung thude thuy cén chinh cop pha thang dung.
Say d6 han cac cbp pha lai, dang c4c thanh thép chong cop pha nham co dinh cop
pha va cling han lai.
Tric dac lay vi trf tim goi va tim xa mii, ding day kéo thing dé xac dinh vi tr
duong tim goi. Xac dinh cao d9 do bétdng.
Dimng silicon trét bit kin céc khe hé cia cop pha, 1ap cac cyc ké bétong.
Dung may bom bétong bétong bom vao vi trl.
Quy tic do 1a dd tir gitta ra,ket hop véi viée dam. Viée do bétong xa mi chia lam
2 giai doan: i )

+ Sau khi do xong dot 1 (c6 cdm sit chd dé dung cbp pha do dot 2), tao
nham phan tiép xtc gitra 2 giai doan d0, song song d6 lam mit, bao dudng phan
coOn lai.

9 + Theo qui dinh thi cbp pha bén cia giai doan 1 ¢co thé thao sau 3 ngay
1c tix tac db (trlr cop pha day) '

+ Tién hanh thao cép pha, v¢ siph khuon, tra dau.

+ Tréc dac 4y chan khudn dot 2, tim doc, ngang, €ao do db bétdng.

+ Lp dgt khuon, han céc thanh, chéng dé b dinh khudn, dimg thude
thiy dé chinh cop pha cho théng dung, lap cac ké bétdng.

+ Kiém tra toan di¢n.

+ Tién hanh bom bétong, lam mat xa mil.

+ Cim sit chdr dé chéng truot dau dam vé phia thap. (1)

+ Sau 3 ngay ¢ thé thao cbp pha va tién hanh bao dudng.

+ Con cbp pha déy thi sau 7 ngay k& tir ngdy dd mdi dugce thao.

1 3.3.Cong tac lao phong dam 1 (c6 hai cach)
'1.3.3.1.Lao phéng thity biing 2 cAu noi 110T
‘ Bude 1: xa lan dam di chuyén vao vi tr dam lao phong.

i - Pong coc neo xa lan bang clr lasel hodc 1450.
- X2 lan ché dim cgp sat hai than try nhip lao phong.
- Neo budc chic chin xa lan dam vao thén try.
. - Pua hai xa lan cAu ndi 110T cip sat vao x4 lan dAm theo hudng doc
cau.
_ Neo budc xa lan chu ndi chéc chin.

< : ’ A M A R
.. Budc2: lao phong dam bang 2 cau not
- Hai ciu ndi bbc dAm tir xa lan 1én vi trf tdp kétxamid.
Y A g 4 : A A o [ . ’
- Xa lan dim ra khoi vi trf, dua 2 cau noi vaa gitra nhip lao phong theo
hudng ngang cau.

Trang 337
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- Tinh tién dim vao Vi tri,
- Cén chinh dim trén g6i dam.,
- Lién két ddm voi xa mij béng lién két han (1)
- Cac dim sau lao phéng twong ty.
1.3.3.2.Lao phéng thuy bing gian phéng
Bude 1:
- Xa lan dim di chuyén vio vi tri nhip lao phong,
- Tuong ty nhu lao phong thiy bing hai cdu ndi.
Buéce 2: Jao phong thiy bing gian phong,
- Dinh vi, Idp dit, lien két gian phéng trén 2 xa mi bing 2 cdu ndi 11
- X2 lan dém cap sat chan tru theo huéng doc cdy.
‘ - Gian phéng nang tir tir hai ddu dam tir trén xe dau kéo. Khj ning, 2
dam ludn nam & thé can bing nim ngang,
- Khi dén cao dd xa mii thfip, c¢b dinh diu thép va ning ddu kia 1en d
cao do.
- Dim duge di chuyén ngang vao vi tri bing hé théng kich thity lyc g
phéng,
- Dinh vj va ha ddm trén gdi.
. - Lién két ‘dém‘ voi xa mii bfzng lién két han véi thanh thép che & xa n
(d€ chong trirgt ddu dim vé phia thap)
- Céc ddm sau lao phéng twong ty.

1.3.4.Cong téc 36 dim ngang;

~ Bom nuéc trong khoan dﬁm ra.

- Db béténg nhiing t4m dan lam ¢ép pha cho dim ngang,

— Lot day bang nhiing tAm mut lam c¢bp pha day.

—  Dung cbp pha bétong dvc sin (dan} ¢6 thép cho, han vao thép cher ciia dim, ta
thé xem tdm dan 1a cép pha.

—  Xody thép $22 vao ren ciia coupler, tién hanh néj thép.,

- Lip cbp pha thép & phia xa mii.

—  Tuéi nuée sau @6 dd bétong, dimg céu ciu phéu chtra bétdéng dd vao méng dd, viy
dd vira dim.

= Saukhi d6 tién hanh tao nham. Sau 3 ngay cé thé thao cbp pha & phia xa mii,

- Tric dac chuédn bi db bétdng san,

1.3.5.Cong téc dd bétong san:

~ Trdm céc khe dim (cong tac nay phai duge thye hién trudc),

—  Gia cong cdt thép, gia cong cbp pha.

~  Tric dac, liy huéng, cur li, bd day 16p bétong cén dd 20cm.

— Han céc thanh sit theo phuong ngang cdu, néi thép cher cita 2 dam k& nhau ¢
chéng 14t dam.

~  Chia khoang, dinh vi dé Iai sit, tién hanh 14, 14i 16p phia dudi rdi dén 16p phis

—  Han nhitng thanh thép dé cé dinh khoang cach gitta hai lép thép cia san.
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Lép thép chd & lan can.

Tréc dac 14y bé diy 16p bétdng cin db.

Han céc cbp pha bién.

Chudn bj cac thiét bi 46 bétong: éng 4o, . . .

Kiém tra 1an cudi trude khi dd. -

D& bétong két hop voi vige dAm. Cha y @b theo hinh chit chi.

Lam miit, ]Jam nham ph%‘m lan can, cim sat chd lan can.

Béao dudng: ¢ thé ding nude va vai b hoiic sir dung sika Atisole E.
3.6. Thi cong lan can, 1& bo hanh, 16p ph :

Buwéc 1 Thi cong lan can, 18 bd hanh:

Thi cong l&p dit gor lan can dic san.

Lép dat van khudn ¢t thép phén go lan can a6 tai chd.
Lép dat lan can, chiéu sang.

Lép dat van khudn obt thép, d6 bé tong gvr 1é b hanh.

Lép dit cac tAm dan 1& bd hanh dbc san.

Thi cdng 16p vita xi mang {rén mit cac tAm dan 18 bd hanh.
Budce 2 : Thi cong khe co gifin cao su, thoat nudc mit cAu.

Buwée 3 : Thi cong 16p phi mét céu.

Bude 4 - Cong tac hoan thién: Son phén lan...
1.3.7.Thi cong dudng 2 dau ciu

Buéc 1 Thi cong nén dudng

+ Pao d4t, vét hitu co : dat ddo ra ¢in duoc chuyén di dé san lap vao cac
khu vye triing. Trudng hop cén chuyén xa, ¢0 thé gom lai, dung may xtic dua
1én xe 0 td van chuyén. Riéng doan ddp qua rudng sau khi vét 50cm 16p bun
trén mat rudng, tién hanh trai vai dia k§ thuat roi ddp cat day toi thieu 80cm.

+ Pép dht : giét dap nén dugc van chuyén tir xa dén bing 6 10, duge san
ra thanh ting 16p bang mdy ui va dAm chat. Chiéu day moi lop dugc xéac dinh
ty theo thiet bi dim nén cy the. Trong qua trinh dam nén, can khong che do am
trong pham vi cho phép. Phai Judn chi v cong tc thoat nudc trén mat nén, nhat
Ja trong trudng hop thi cong vao mua mua. Mit nén nén duge thuong xuyén tao
@6 dbc can thict dé thoat nudc mat tot. g

+ Hoan thién nén dudng : Bao gdm cdc cong tac : gat dat thira trén ta
luy, san sira mat nén cho dang cao o thiet k&, dam nén lai néu can thict.

Buréc 2 : Thi cong két chu 4o dudng

+ Thi cong lop cp phéi d4 dam : Lop cép phbi da ddm cia Kkét cdu lam
méi cn duge thi cong thanh ting 16p, chiéu day khong quéa 18 cm.

+ Thi céng cac 1op bé tong nhya: cac 16p bé tong nhya dugc thi cong
bing bd thict bi chuyén dung. Trudc khi rai bé tong nhya 1én mit lop cap phoi

da dam, va ca trong trudng hop rai 10p bé tong nhya sau lén trén mat 16p bé
téng nhyra trede 4 bi bm bAn; cn tuéi nhya dinhbdm.

+ Cong tac hoan thién : bao gém cac hang muyc : son, ké mit duong, g'fm
dinh phan quang, lap st ton song, bién bao...
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1.4MOT SO VAN PE CAN LUU Y KHI THI CONG

duge phép kéo dai thei gian va chiéu dai ce cong doan d6. Khi dao hé

va thi cong cong thodt nudc hay khi mé rng nen dudng, tham bé tong 1|

nhat thiét phai lap dat hé thdng canh gioi dé tao hanh lang an toan dé dam

an toan giao thong. Té chie viéc diéu phdi giao thong & nhitng vj tri thit

mdt cat ngang vao gi0 cao diém dé géy tic xe.

Khi tién-hanh thi cong cde hang muyc duéi nwéce cin phai diic biét lyu y dén’
phép ddm bao an toan vi tranh gay ach tiic giao thong duong thiy,

Phai phéi hop déng b gitva trinh ty thi cong phin ciu va phén tuyén, I
nude dé trdnh gy can trgy gilta cac hang muc thi cong khic nhau va dim

giao thong,

Khi thi cong dé be tong cac khdi duc sin £0 lan can, cin x4c dinh chinh xa
tri khoi d cot deén va céc 13 cho bu 16ng ¢t lan can.

Cong tac an toan lao ddng, vé sinh moj trudng:

—  Phai st dyng hé théng dién thi cong riéng, khong dung chung véi khu dén e,

— Han ché t6i da viac thi cOng ban dém dé khéong anh huéng dén sinh hoat cta
vue dén cu xung quanh,

= Vatliéu phé thai phai duoe di doi ngay sau khi thi cong xong ting dot vé dd dy
noi quy dinh.

—  Khéng st dung ciing Itic nhidy thiét bi thi ¢ong c6 kha ndng giy on nhy thiét
khoan nhéi, may di... trén khu vyc nhé dé han ché mirc do on,

L5.TIEN PQ THI CONG

Dy kién 24 thang.
L6.THIET BY THI CONG CHU YEU

~  Tram trén TEKA, cong sudt 25m%,

—  Cén c4u Linkbell 130: khé ning cdu 130T,

~  Cén cdu KIT - 300: kha nang ciu 80T.

~  Cén chu KH - 180: kha nang cu 70T.

—  Cén cAu KH - 150: kha ning cdu 60T,

—  Xe vén chuyén trén bétong.

—  Xe x1c, xe Gi.

- Xalan clu ndi 110T, ,
—  May bom bétong, cdc thiét bi phuc vy cho viée dd béténg.
~ May phit dign ALLIS: chay bing déu.

~  Miy cit sat, mdy udn sit,

= Mady thiy binh, may toan dac dién tr, thude thuy, mia.

~ My dam HONDA, m4y dim dign.

—  Miy han dig¢n 220V, 380V

—  May khoan.

— May vé sinh (sir dung ban chaj sit),

—  Kich (doi).
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HU'
May bom nudc.
Thiét bj gian phong: san xudt Viét Nam — Uc (1998)
+ Moto dién 20HP.

+ Bdn dau thay lye.
+ Quat 1am mat.
+ Pudng ray gian phong.
+ Kich (ddi) ngang bang thuy luc.
+ Kich (doi) dimg kéo cap.
+ Ban didu khidn.
+ San cong tac.
+ Quay moc.
+ Xe chuyén ding.

7,76 CHU'C KHAI THAC

1.7.1.Cong tac quan ly

Cong tac quan ly du an chtt yéu 12 quan 1y cong tac khai thac, cong tac duy tu,
stra chita...

Viéc quan 1y khai théc va van hanh d& nghij ban giao cho co quan quan ly cia
tinh thue hién.

1.7.2.Cong tac duy tu bdo dudng

Cong tac duy tu sta chita thudmg xuyén bao gbm: bdo dudng sua chita céu,
cbng, nén — mat dudng va céc cong trinh trén tuyén, Cong tac nay duge thyuc
hién thuong xuyén trong sudt qua trinh khai thac nhu diéu kién lam vige cua két
ciu mé, try, ddm ciu, bao dudng gbi cAu, son sira lan can, g0 chin... dbi véi
dudmg du ciu thudng xuyén kidm tra dé& nham phat hi¢n nhanh nhét cac hu
hong, khuyét tat nho...ddm bao ludn dugce luu thong tbt.

Coéng tac trung tu thye hién dinh ky 5 nimy/lan nhim cai thién didu kién xe
chay.

Cong tac dai tu: thue hién sau mdi hai lan trung tu nhim cai thién tudi tho clia
cong trinh.

T 1
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CH

CHUGONG 2:THI CONG CHI TIET

2.1.BIEN PHAP THI CONG
2.1.1.Cong tac thi cong mong, b¢ tru

—  Pinh vi tim try, ding cAu ding trén xa lan rung ha coc dinh vi.

_  Han khung dén huéng, ha éng véach dén cao do thiét ké.

_ i dyng may khoan dng trén xi lan, khoan tao 5 bing thiét bj khoan ket hop
bentonit dén cao d thiét ké.

_ V& sinh hd khoan lan 1, 1ap ddt idng thép.

_ V& sinh hé khoan 14n 2, 4 bétong coc bing phuong phap 46 bétdng dudi nude.

_ Sau khi thi cong hét cac coc trong moéng tién hanh rung ha coc van thép. Lap dat
hé thanh gifing

— Db 16p cat dém dén cao do. Db bétong bi day.

_  Bétong dat cudng do, hut nude hé mong. Lip dat tAng khung chéng.

—  Tréc dac d& 14y cao do dép dau coc. Dap dau coc, dén gﬁn vi tri thiét k& thi tia, v¢
sinh hé mong, d6 bétong tao phiing day 10cm.

—  Lé#p dyng da gido, cbp pha, b mong.

_ Tién hanh d6 bétdng (bétdong duge van chuyén tir tram trdn dén vi tri thi cong
bing xe Mix va dung méy bom bom vao vi tri) két hop vdi viée dm. Sau khi do
bétong xong, tién hanh lam mét, tao nham tai khép chan try dé chdy b bétong than
fru.

_ Chm sit chor dé chéng cdp pha thén.

> 4

_ Tién hanh bao dudng bing cach phit cac 16p v bb 6 tudi Am.

_  Theo qui djnh thi khoang 3 ngay co thé thao cdp pha.

—  Chiiy ludn dam béo cb tAm che trong lic a5 bétdng (phong khi troi mua).
2.1.2.Cong thc thi cong thén try (46t 1 cao 4 m)

—  Vé sinh cdp pha théan, tra diu chéng dinh.

—  Tién haph cét, udn, bo cbt thép, 1lam 1dng thép dinh hinh 0 mat dit, lam céc thanh
giding dé 1dng thép n dinh,

—  Dingxe chu cu 1dng thép vao vi tri chan bé, tién hanh ndi bude.

~  Dung chu lap dat cbp pha than, Jip xong c¢bp pha nao thi thao thanh giding & do.

—  LAp dit cac thanh chbng; cic éng nhya va cac ti buldng dé c¢b dinh khudn va thuén
tién cho viée thi cong va lap dit cbp pha dot sau.

—  Tric dac, kiém tra huéng, cu ly, didu chinh cho diung thiét ké bang cach diéu
chinh cac thanh chbng.

—  Dung keo silicon trét bit céc khe hé clia khudn, tip cac ké bétong.

—  Gén cac nep chi (chd dimg cha bétong, mbi dbt than cao 4m).

_ Tuéi nude vao bétong than try di lam nham.

—  Dung may bom bétong bom vao vi tri, bétong duge d& dén vi tri nep chi, két hop

_voivieedAm. .

_ Cha ¢ lubn dém bio ¢6 G hekhitsimwa

_ Tao nhdm bé mit try, sau d6 bao dudng.

_  Khodang 3 ngay 6 thé théo cbp pha than, bio dudng (tudi nude lén thén try).

_ V& sinh cdp pha, tra ddu dé chéng dinh véi bétong dé chun bi cho dot db ké tiép.
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2.1.3.Cong téc thi cng thén tru (dét 2 cao 3.3 m) |

— Lip lai trinh ty thi cong nhu d6t than tru thir hai, va lz“ip dat cac 6ng ti 16n dé che
thi cong xa mij.

— Trac dac diém dimg khép ndi than tru voi xa mii.

-~ V&sinh khu vue bén trong than tru.

-~ Tién hanh tudi nudc, bom bétong, 1am nham b mit, bio dudng, Tao déc tir tim
tru dén mép ngoai than try 1a 2%

Khi bétong dn cudng dé (khoang 3 ngay sau) thdo cép pha
2.1.4.Thi céng xa mii

~  Tién hanh cét udn, bo cét thép, bé trf céc thanh gidng.

— Lép dit conxon chit A vao ¢ thép da cher & phén than try.

—  Lip dit cac thép chit I Jén conxon. |

—  Vé&sinh cic cdp pha, tra diy 1€n cbp pha dé khéng dinh véi bétong,

~  Ldp diit cop pha ddy da dinh hinh tr treee & mgt dat, diing ciu ciu I€n, sau dé han
¢d dinh lai.

= Trac doc, lay huéng, cy i, cao do.

~ Dung d6i can chinh c¢hd I v conxon.

—  Long thép duge lap ddt & mat dit nhu thidt ke. Ding cau trén xa lan cdu long thép,
bay vao ding vj tri thidt ké.

—  Ldp dit cac cbp pha bén con lai. Dung thuéc thily can chinh cép pha thing ding,

—  Sau d6 han c4c cop pha lai, ding c4c thanh thép chéng ¢dp pha nhim cé dinh cop
pha va ciing han lai, _

— Tric dac lay vi tri tim goi va tim xa mii, dung day kéo thing dé xac dinh vi trf
dudng tim gbi. Xac dinh cao d¢ dé bétong.

~  Dung silicon trét bit kin cée khe hé cua cbp pha, ldp céc cyc ké bétong.

= Dung mdy bom bétdng béténg bom vao vi tri.

= Quy tic db [a db tr gilta ra,két hop vei viéc dam. Viée @b bétdng xa mii chia lam
2 giai doan:

+ Sau khi d6 xong dot 1 (€6 cam sit chyy dé dyng cOp pha dé dot 2), tao
nhdm phan tiép xuc gilta 2 giai doan dé, song song dé lam mit, bao dudng phén
con lai.

+ Theo qui dinh thi cép pha bén cia giai doan 1 ¢6 thé thdo say 3 ngay
ke tir lac d6 (trr cOp pha day)

+ Tién hanh thio cdp pha, vé sinh khuén, tra dau,

+ Tric dac léy chin khuén dot 2, tim doc, ngang, cao d6 db bétdng,

+ Lip dit khudn, han cdc thanh chéng dé cé dinh khudn, dung thude
thiy dé chinh cép pha cho thiing ding, lap céc ké bétong.

+ Kiém tra toan dign.

+ Tién hanh bom béténg, 1am mat xa mii. -

+ Cam st che dé chdng trirot ddu dim vé phia thép. (1)

* Sau 3 ngay 6 thé thao ¢bp pha va tidn hanh bio dudng,

+ Con ¢bp pha day thi sau 7 ngay ké tir ngay dé méi duoe théo,
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CHUONG 2: THICONGCHITIET s

2.2 THI CONG CHI TIET TRU T1

2.2.1.Thiét ké vong vy coc vén

2.2.2 Nhitng yéu céu vé chu tao

- Chiéu sau myc nuwée thi céng, Hy =8 m

- Kich thudc vong vay coc van duge chon dya trén kich thude mong, khoang cach tr
mjt trong ciia tudng coc van dén mép bé mong 1,25m, chon kich thuge vong vay
coc van nhu sau
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Hinh 2.1 . Kich thwéc vong vy coc van

- Trén mit dung, dinh vong vay phai cao hon myc nwéc thi cong t6i thidu 1a 0,7m.
Chon 1 0,7m. Viy coc van phéi co chiéu cao tinh tir mét dét 12 8,07 m.

- Du kién st dung bé tong bit day dé ngin nude ngAm va tao phéng pbyc vu cho thi
cong bé mong va thi cong try, bién phap hat nude bing tryc tiép. Gia cb dudi day
mong bing cach db cat dén cao do day 16p bé téng bit day. "

- Du kién str dung cét b hé mong 1a loai cat hat min, dung trong ¥ =1.45 T/m®, ¢=3 5°,

2.2.3. Chon loai coc van:

!

Chon coc van FSP 11T ¢6 cac thong s0 sau:

1

ooy
LN
o

s )l o

[y
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Hinh 2.2 Kich thwée co ban cita coc van

Chiing Kich thuéc Trong

logi Chiéu Chiéu Chiéu lugng
rong(w) dai(h) day(t)

FSP 11 400mm 125mm ] 13mm 60kg

2.2.4Xéc dinh bé day 16p BT bit day :
» Chiéu day I6p bé tong bijt day duge chon theo didy kién 6n dinh:
- Lép bé tong bit ddy dugc xéc dinh tir didy kién : Ap luc ddy ndi cia nuée 1én lop
bé téng phai nhoé hon lue ma sat gitva ba tong véi hé coc va trgﬁg lugng lop bé téng
bit ddy.

- Bé day 16p bétong bit day :

hs v ,HF
- mx(nxy,,, (F- kf))+ktU))

Trong do :
¥, : Dung trong cia nudge, Y, =1 T/m?
H: Chiéu sau ot nudc tinh tir day 16p béténg bit day dén myc nuée thi
cdng, gia sir chiéy day 16p bé téng bit day 1a Im, vay chiéu cao cit nudce 1a:

~H= Tm

F : Dién tich hd moéng, F = (9,5+2,5)x(6+2,5)=102 m?
Yowa * Trong lrgng riéng cua bétong bit day, Yowa = 2.5 T/ m®
k: 86 lugng coc trong méng, n = 6 coc.
f,: Dién tich tiét dién coc, £, < nx%z 1.13m?
t: Lyc ma sét gitra coc va mong, t=10T/m?
U, : chu vi mét coc, U, =nx12=377 m
n: Hé sé giam tai (0.9),m: Hé s6 didu kign lam vigc (0.9)

Thay s0, ta c6:

Ix7x102 =I.8(m)

O,9><(O,9><2,5><(102—~6><1,13)+6><IO><3,77)
=> Chon I6p bétong bit ddy day 2 m (Pam bao yéu cdu vé chidy day t6i

h=>

thiu).
Kiém tra didu kién cuwirng 46 cho l6p BTBD

Lép bé tong bit day chiu mémen uén tac dung 4p luc nude ddy l1én va trong

lugng bétong de xudng.

Cét 1 m b rdng 16p bétong co nhip dai {4 khoang cach gifta 2 tudng coc van.

Hiéu sb trong luong bétong va lue ddy ndi cua nuée duge xac dinh nhy sau:

D=7, xh=y, xx=10x7T=25%2 = 20KN / m
Momen 16n nhét tai gitta nhip :
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CHUONG 2 THICONG CHIMIPT e

2 2
My =2 ; r_ 20 (2;;5 8 _90.31KN.m

Cudng d¢ chiu kéo trong bétong 1a

M _90.31_9931_y35 47kN 1’ <0.5x\/_f:=0.5x\/§§ =295.8KN /m’

S bxx® 1x2
6 6

— Pidu kién dugc théa méin

Phuong phap d6 bétong bit day :
_ Tién hanh db bétdng bit day theo phuong phap vita dang :
. Béan kinh hoat ddng cla bng: R=2m
- Dién tich hoat dong clia mdt bng : F =mx R? =qx2?=12,56 m’

F oz 3 z F 102 4
- S6 ong can thiét : n=—=———=8§812(0n
s T A
Thyc & b tri
12000

1200 _ 3200 i 3200 . 3200 1200

L1128

3125

8500

3125

1126,

Hinh 2.3 So' @b b tri dng dd be tong bit day

— Chon 12 éng.
2.2.5.Tinh toan dé &n dinh ctia vong vay coc van thép

& Vong vy coc van thép dugc idm tra dn dinh qua 2 giai doan thi cong:
- Giai doan I; Sau khi dong coc van thép dén d9 sau thiét k&, da lip xong

- yanh dai, khung chéng. Sau d6, bom hut 16p bun yéu bén trong vong vay :

¥
A A

ra ngoai. G giai doan nay sy 4n dinh cia vong vay chu ycu dua vao hé
thanh giing, twong vay cd xung huéng quay chung quanh diém O (diém
tya clia tudng coc vao thanh giing ngang).

7
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O giai doan sau khi 16p BTBD hinh thanh cudng do, ta khong can kiém tra didy
kién én dinh cda coc van thép, boi vi khi d6 coc van thép duoc tua trén 2 diém
(diém O va diém cach mit trén cia 16p BTBD mét khodng 0.5m) nén coc van
thép khong thé xoay dugce hay coc vin thép da duoc gitr én dinh.

% Cac thong sb tinh toan:

PGS TS. NGUYEN BA HOANG

Lép 1: Bin sét 1an cat byi, mau x4m den. Trang thai chay.
Chiéu day tir 15.5 — 20.0m.
Cac chi tidu co ly cua 16p dét nay nhir sau:

+ Lue dinh: C= 0,102 Kg/ecm?

+ Goc ndi ma sat: g= 05%5

+ Dung trong: y= [.67g/cm?
Lép 1A: Sét pha, x4m xanh — xam den. Trang thai déo chay (13n nhidu vé so éc tin Soi
san). Chiéu diy khoang 2.2m
Lép 2: Sét pha nau vang loang xam xanh. Trang thai déo cimg - nira cting, Chidy day
tr 1.7 - 3.2m.
Lop 3: Sét nay vang loang x4m xanh — x4m tring. Trang thai nira ctng. Chiéu day tir
0.8m.
Lép 4: Sét pha nay vang loang xam tring. Trang thi déo cirng, Chiéu day tir 2.3 —
3.0m
Lép 5: Sét, ndu vang, xdm tring loang nau do. Trang thai nira cirng, Chiéu day toi
thiéu 10.0m (chua xac dinh hét chidy day cia 16p nay).
Lép 5A: Sét pha xam tring, trang thdi déo cing. Chidy day t6i thidu 1.0m (chua xac
dinh hét chiéu day 16p nay).

T
MNTC: +24.25 8
—_—
En1 = e
0 O— —t
[us]
8
o
&
En}
En3 _J
(=]
3
\J‘ S—
I‘%F., R =
v Ya - ‘: 4 &
E1 -
_— E2 _]
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Hinh 2.4 So d0 tinh to4n todn chiéu sdu coc van thép
- Coc van thép chiu tac dung cua ap lyc dAt chi dong, ap luc dAt bi dong va ap luc nuéc,
_ Chidu sdu cdm coc van thép dugc xac dinh tir diéu kién dam bao 4n dinh chbng
quay cla tudng coc véan chung quanh truc tya cua no, o ddy la diém O.
- Goi t(m) 1a chidu sau cim coc van trong dAt tinh tir day sbng. Cac thanh phén tai
trong tac dung:
Ap lye thiy tinh : Enl,‘EnZ,En3 ,End
Ap Iyc dat chii dong gom: El
Ap Iyc dat bi dong gbm: B2
Luyc gdy 1at gbm: En2,En3,End,E1
Lyc gitt gom: Enl,E2
- Aplwc P tic dung vao van khudn:
P, =y, =1xL5 =1.5(T/m*)
P, =P, =yh=1x15 -—-1.5(T/n12)
P =7, =1x(2+5,5)= 7,5(T 1 m*)
P =y, xh—2C, =0.75x(t+34)=2%0.57= 0.75¢ ~1,41(T / m*)
P, =y, 5y +2C, = 0.59x1+2x0.57= 0.59 +1.14(T / m")
- Tir d6 tinh duwec cic lye E tac dung vao van khudn :
i
E, :%};, x h, =—2-><1.5><1.5 =1.125(T/ m)

E,, = P,xhy, =1.5xT,5=11,25(T'/ m)

1]

E,; ﬂ~12-}-‘{,3><h3 =%><7,5x7,5-—~28,125(1‘"/m)

E, z%xPl x by =%><(0,75r—1,41)><(z+3.4):0.375r2 +0.57t——2,397(T/m2)
1
2
- Canh tay don Y:
Y, ==x1.5=0.5(m)

E,=—Bxh= }2~><(0.7St +1.14)xt =0.375¢ +0.57t(T / nf)

x7,5=3,75(m)

n2

Y,==x7,5= 5(m)

Wl = Wi

11=3><(r+3.4)+5,5z%¢+7,77(m)

w ik W

. Momen tac dung vao van khudn:

M, =%>< E xh, =-;—><1.125><1.5 = 0.56(T.m)
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PGS TS. NGUYEN BA HOANG

Ma? a%E‘;rZ th2 :%XI 1525X735 :42519(7‘-”7)
2 2
M, =§><E”3 xh,, :§x28,125x7,5 =105,47(T.m)

M, = E xY, = (0375 +0.57t-2,397)><(§r+7,77) =0.25¢° +3,20¢ +2,83f—18,62(T/m:
M, =E, xY, =(0.375¢ +0‘57r)><(§t +9)=0.25 +3,755¢* +5,13r( T/nrz)

Tdng Momen gy lat:
ZM(.rm = an +Mn} +M|
=42,194105,47+(0.25 +3,29:% + 2,83, ~18,62)
=025 +3,29/* 4 2,837 + 129,04
Téng Momen giit:
M =M, +M,
=0.25¢" 43,755/ + 5,131 + 0.56
Diéu ki¢n 6n dinh:
EM,, <mIM ain

M, = f, S 0.7m Trabing =>m = 1,08
hy+h, 7+3

i "

=N 0.25 +3,29¢* + 2,83 +129,04 <1,08x(0.25¢ +3,755:2 +5,131 +0.56)

nt

= =102 m

Viy choq chiéu sdu cim coc cén thiét & giai doan 1: t=10,5m
Tong chiéu dai coc van thép: Lev = 241,545,5+1,5+0,7+1 0,5=21,7m

2.2.6.Kiém tra @5 bén cic bo phin vong viy:

Kiém tra cwong d¢ coc vin thép

Kiém tra vé mat cudng do cna trdng coc van, hay di thiét ké tuong coc van c¢o
cuong dé dé chiu luc do cc ap e gay ra.

Coc vén sir dung 1a coC cir van thép Larsen. so dd tinh 14 dAm don gian hai g6i tua,
mot gbi tai vi tri ting chéng ngang, gbi kia cach mit trén I6p béténg bit day
O.Sm.[4.49-22TCN200~89]
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_Hinh 2.5 So dd tinh todn ndi lyc coc van thép thép xét cho 1m rdng, don vi: T/m’
E, =1.125(T /m)
E,=1 1,25(T / m)
E,=28,125(T/ m)

E, =é—><P1></r»;l =%x(0,75><10.5—1,41)><2=6,47(T/m2)

Hinh 2.6 Phéan lyc gbi tya (I/m)

Hinh 2.7 Biéu d6 momen (Tm/m)

M
SVTH: LE BA TRUNG MSSV: 1351090243 Trang 351




PGS TS. NGUYEN BA HOANG

CHUONG 2: THI CONG CHI TIET

Hinh 2.8 Biéu d lrc cfit (T/m)

- Cong thire kiém toan vé Momen:

M
O—Hiﬂx = - g RH
W
M 27.15x10°

Oy =~ — 7.15x =1616(kG/cm*) < R, =2200(kG / em®)

' W\ 1@80

= Théa min di€u kién ve Mongen
- Cong thic kiém todn vé Iy cat:

NSRH

O-Hl'il X _}}._

3
=>0,,. = N _17.36x10 =90.65(kG / em®y < R, = 2200(kG /em®)
o F . 1915 ’
= Thoa man didu kién vé lye cat
Tinh toén khung vanh daj:

S6 luong khung vanh dai 1 1 khung, .
Duéi tac dung cia ap lyc thily tinh thi coc van thép s& truyén lén hé khung vanh

dai 1 hyc béng v6i phan lye tai gdi O ; q=R,=3479(T/m):
So db tinh ciia khung vanh dai coc van thép nhu hinh v& duéi:

!

SVTH:LEBATRUNG  MSSv sigpn Trang 352




CHUGNG 2: THI CONG CHI TIET

PGS TS. NGUYEN BA HOANG

12000
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Hinh 2.9 So dd tinh todn khung vanh dai

Tinh todn khung vanh dai dai:
So do tinh toan:
12000
2950 6100 2950

NN

COC DINH V| 21380
[t

G VAN THEP FSP It

THANH GIANG GO

q=29.27 Tim

A

T
A

Hinh 2.10 So' 6 tinh toan Khung vanh dai dai

Két qua ndi lyc:

T
oA

Hinh 2.11 Lire doc tai céc gbi

/
3
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Hinh 2.12 Momen tic dung trén dim

Tinh todn klung vank dai ngan:
So d6 tinh toan:

8500
2000 4500

2000

LTI T e
A A AR

Hinh 2.13 So' d6 tinh to4n khung v
Két qua ndi lyc:

anh dai ngin

Hinh 2.14 Lyc dge tai cac gbi

Hinh 2.15 Momen tic dung trén dim
% Dé don gian cho qua trinh thi cong ta chon cing loai vét li¢u cho khung doc va
khung ngang. Vi véy ta thiét ké cho khung nao ¢é noi lye 16n hon, Tt biéu dd ndi
lyre ta Iay khung vanh dai dai dé thiét K& co:
Minax = 75.93 Tm = 75.93%10° kG.om
Ng=158.35T = 158.35 x10° kG
Thép str dung dé 1am vanh dai 1a thép CT3, tiét dién chir H800x300:
- Dién tich tiét dién: F =267.4 cm?
- Momen khéng ubn: W, = 7290 cm?
- Ung sudt 16n nhit:

— Mmzt-‘( + NW! — 7593){105 15835X103

s, + =1633.74| X8 <[o]=1,900 EGT
"W O F 7290 267.4 cm’ cm
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2 7 7.Chon baa ha coc van
Buaa ha coc van thep duge chon 1a loai bua chén dong xung kich loai OMx-3
ciia hiing SNG c6 cic thong 0 sau
—~ Q=16KkN: Trong lugng boa .
— M,= 5 kNm : Momen tinh cha bna chin dong
- o= 1460 (y(‘)ng/phl}t) =1529rad/s ﬂ
Ta phai kiCm tra d& dam bao mot so dicu kign sau 4 co thé ha coc vao trong
dat:
& Didu kién 1 Luc kich dong phai du 16n dé ha coc vao trong dat & do sau thiét ké
coC:

M, w
g

P = zal

Trong d6 :

Py: Lue kich thich cuia blia chén dong

M,: Moment tinh cia bua chén dong

w: van tbe goc ciia bia

g: gia td¢ trong trudng lay bing 9.81mls2

a=1,0: Hg 56 ké dén anh hudng dan hdi ctia dat (1iy dbi voi coc van

thép) '

T: lyc can cla dht tac dung vao coc khi dong dén chidu sau tdi da, dugc
xac dinh nhu sau:

T=Y 1 h=12x105=125.88 kN
i=1
Voi: (Tra bang 3.9 — sach “Thi cdng mong try md cau™)

7:: lye ma st don Vi.
h; :chiéu sdu coc ngam trong dAt.

Thay sb:
2 2
p o Mot SXIS2T_yy g1s6v 2 125.884N = 1x125:88 =T
g 9.81
‘=>Th6a )
w» Pidu kién 2 : Dam bao coc dong vao dat hiéu qua:
€. M, >4
9.81xQ,
Trong do:

£=1:h¢ 56, dbi voi coc van thép.
Q.: Trong lugng cQc, buia chin dong va bé bua:
Q,=Q+a= 16+0.6 = 16.6kN
Véi:
Q= 16kN: Trong lhuong bua.
g= 60kg = 0.6kN: Trong lugng 1 coc van thép
- As-Bién d0.dao dong, tra bang 3.10 sach “thi cong mong mb try ciu” Lé
i Tam. A = 9mim. S
Thay s&:
M 5

£ ¢ —=1]X
| 9.81xQ, 9.81%16.6
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at hiéu qua

=>Viy dam bao déng vao d
=>Chon biia nhw trén lg hoply.
23.THIET KE VAN KHUON PO BE COQC
2.3.1.Thiét k& cong téc db bétong khéi 16n cho méne ba
< Véi kich thuée bé mén
chia Iam 4 14n, mai 13n

8: 10.8m><§m><2m, cong tic dd béténg cho beé mong duoc
i€n hanh db bétong véi chidu cao 13 0.5m

: <3|
N N
27, Z

Z.

Hinh 2.16 Céu tao van khuon dé bé try
+ Cong tac tron vira dugc thuc hién
cong trudng, bén by phai b6 trf may bom vita dé chuyén vita tir boy ra bé mong,

+ Su dung 5 méy trén bétdng co nang suét tron bétong 1a Vi, = 3m3/mé/20phl'1t, ta
¢0 thoi gian trn béténg cho 1 16p:

tai tram tron, sau do duoc xe bon ché vita dén

V.
T =t =22 = 205 0:9X9:5%6 38( phiit)
ron e SV;)’ 5 X3

+ Tram trén céach cong trudng Skm, Dung xe bdn co thing quay loai 7m?® dé
chuyén ché, van téc trung binh xe chay 30km/h:
= 50 lwong xe bdn cin thidt d€ do bétdng cho 1 16p:

.Y, 5%9,
SO xe bon = VW” _9 ng 5x6 =4.0lxe — Chon Sxe
Fve

= Thei gian vén chuyén bétong cho 1 16p dén cong trudng:

T, 2 :-i =0.1661 = 10 phuit
V30

(Bé qua thoi gianqchlylyén béton

+ Dung Ong voi voi dé ¢ béténg v

chit hon hgp béténg twoi, véi so ¢

xe

g 1én xe va thoi gian phéin phoi béténg)
a0 méng va ding dam dii bén trong dé dam
0 d4m nhu sau:
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9500
650, 1640 . 1640 i 1640 i 1640 , 1640 i650
i |

16?i/,—+ffg\i:>
%

6000
1600

1600

800,

Hinh 2.17 So dd b tri dim dii.

— Thoi gian dim cho 1 diém:
h 50

rc?t?mlldr'é’m = 5:6 = —56 = 25(phl'it)

—» Sir dyng 2 dAm dui, thoi gian d4dm hdn hop bétdng cho 1 16p:

sO diémxty o 24X2.5 ,
. — 2 dhmi1digm — — 30(phut)

Ta théy: Tion = 38(phtit) < 40(phtit) = 10430 =T +T gim
— Cong tac db bétong tién hanh theo phuong phap day chuyén, nén thoi gian
thi cong xong cong tac db bétdng cho b§ mong:
T=T_+T + 58 lopxT,

trgn vle—pp dim
38410+ 4 x 30 = 168(phiir) = 2.8(h) < 4(h) — PAT
- Van tbc dang bétong: :

v v _ 2x9.5%6 _ 0‘71(ry)
SxT 9.5x6x%2.8 h
232 Thiét k& van khuon bén db bétong mong bé coc
Chu tao cua van khudn: logi vdn khudn thép.
Chu tao ciia mdi tAm van bao gdbm mot tAm ton l4t, xung quanh dung thép vién dé
déng khung vidn bao kin cac mép van, trén cénh ding ciia thép goc khoan siin cac
13 khoan dudng kinh D22 c6 khoang céch thdng nhét a8 lién két cac tdm van lai voi
“nhat bing buldng. Do ton 14t mong nén phai tang cudng ¢ phia Sa_u_téi_n_){al’l cac

sudm tang cuong dung va ngang, trong d6 suon ding bd tri theo canh ngdn valién

subt theo canh nay, con suon ngang chia ra thanh timg doan lot gitra khoang cach
clia hai suom ding va han vao sudn ding. Céc tAm van lién két véi nhau bang cach
bt buléng theo canh clia thép goc vién mép, co gioing cao su dém o gifra dé gitt

___———————M
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km nuéce. Ngoa1 ra c6 thé hen két bang then va chot hinh ném. Trén tdm ‘van khoan

sdn hai 18 khoan & haj g6c dé 1ap thanh gifing sau ndy. G déy chon loai tdm ¢6 kich
thuée nhur sau:

B =T G

g\ 1 ®
| B ! I
9 [GnE ol
D Qg g

250 . 250 i
i
-

1000
i

250

f
“Jm
-

% L 5 4 ;' @
N Lele) W i\ L
S0 )
2000 ‘
I —Tbén l4t. . 2—Sudn tang cuong dung 3 — Suon ting cuong ngang
4 —Thép vién. 5 - L3 khoan lién két. 6 — L6 khoan cho thép gidng

Hinh 2.18 Ciu tao van khuén dé than tru

Sau d6 toan b van khudn duge ¢b dinh bai hé nep ngoai:
Nep ngang J{100 Nep ding 11100

AT Kﬁ_ﬂww“{gﬁ @M T
N

Hinh 2.19 H¢ nep ngoai

- Tinh todn céc bd phan cta van khudn thép
+ Vit ligu 1am céc bo phan cua van khuén bén tir thép CT3, co:

[R ]_ 1900kG / cm? » cudng do chiu kéo udn

E=21x10% kG/em?: Mobdun dan hbi
+ Tém tén 14t ddy =3mm

+ Sudn tang cuong ngang tiét dién: bxh = x 60mm?®
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+ Sudn ting cudng dmg tiét dién: bxh = 6x60mm®
+ Thép goe vién tiét dign : bxh =6 100mm’

a. Xdc dinh cdc logi tdi trong the dung lén van khuon bén:

Urin
E B ] o Qo) —] —T'J]f
8 . ! ol ool af=1
a [ - ] [ g B S
.| D
(=] et ] | - [=4
7 o0
§ 1 j— 9D {, —F §
L - - —_ o
+ T 64 &
T ot -
.:*.L_ [:% Ll an ~L] _k#
D gf q Qmax

AP LUG DO Ap Lgc Do APLUCDO AP LUC TONG
BETONG TUOI PAM BETONG ROl

Hinh 2.20 Tai trong tac dung lén thin try

% Ap luc bé tong twoi (p)
Vi: v = 0.53 (m/h) > 0.5(m/h) = [V], nén cong thic tinh 4p tyc bén (p) cla
bétong 1dy nhur sau:

p =1, x(0.27v+0.78)k/k,

=2500x% (0.27 x(0.53+ 0.78) x1.2x0.85= 2,353.905(kG / mz)

Trong d6 k; = 1.2 - hg s6 xét dén anh hudng cia do sut, dd sut (8-10)cm
k, = 0.85 - hé & xét dén anh huong cua phigt 4o trong vitat=28-32°
& Ap e do dam (f):
f= k400 = 0.8x400 = 320(kG/m’)
Trong d6 k; = 0.8: hé 56 xét dén su lam viée cla ddm trong, va cdu kién ¢o bé
rong 16n hon 1.5m
Ap e do chén déng khi @6 hén hop bé tdng vao vdn khuon (q):
P4 bé tong bing dng voi voi nén lay q = 0.
& Ap lic téng tde dung vao vdn khudn ;
Ap lyc tidu chuén tac dung vao van khudn:
+ Ap lyc nho nhét tac dung lén van khudn:
Quin= T+q =320+0= 320(kG/m”).
+ Ap lyclén nhét tac dyng 1én van khudn:
Qoae = P+ £+ =2,353.905+320+0 = 2,673.905(kG/m”).
Tinh theo cudng do thi hé s& vuot tai 1a 1.3, do do:
+  Ap lyc nhé nhét téc dung 1én van khudn:
gV = 1.3%320= 416(kG/m?).
+ Ap luclén nhét tac dung Jén van khuon:
Q% ey = 1.3%2,673.905 = 3,476.077(kG/m’).
Nhdn xét: Vi mdi dot dé bétdng cao 2m, ta ghép 2 tAm vén thép nhu trén, nén
-thm vén chiju Iyc 16n nhét 12 tAm 1, do do, fa tién hanh kiém toan kha ning chiu
e oia thm 1. R e e TR T

*
Q‘O

_______M_———'——’—_—
9
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@) o] ] (] E:i
]
D an o
) D ]
T
_ el ‘ | Ledel 1 . e
f "“50‘]%“@%—#—4%—%%“‘% Qo 3,476.077KG/m? 0 o= 2,673.90546/m
_ A=2000

b. Tinh duyét edc bg phn cua vdn khuén bén
* Dic dlem chiu lyc cia tAm vén thép nhu sau:
- Cdc tAm van don lién két v6i nhau v ¢4 thé tr uyén lyc cho nhau.
- Ton It [am vigc theo so dd ban k& bén canh, tr ong do canh dai a va canh ngin b.
- Sudn ting cudng ngang chiu lU‘C cuc b trong khoang a.
- Sudn tang cudng dung chay subt truyen lue 1én canh mep.,
- Céc thép 6p xung quanh vén truyén luc lén h¢ nep ngoai cua khuon,
2.3.2.1. Tinh t6n lit;
<+ Theo diéu kién cudng d¢:
- Mbmen udn tai trung tdm clia 6 sudn canh axb, tinh theo ban ké trén bon
canh;
M" = aqt a?
Trong dé:
. hé 56 phu thude vao ti I€ gitta hai canh a va b 14y theo bang 2-14
—TL3, voi a:b = 500:250 = 2, ta duoc:
=0.0829; =0.0277
q% nax = 3,476. 077(1<G/m2) =3,476.077x10"(kG/cm?)
Thay s6:
M® = aqy a® =0.0829%3,476.077x 10~ x 50° = 72.042(kGem)
- Chiéu day cén thiét cia tén lat:

M” 6 x72.042
25 1900

* Theo diéu kigén do vong:
- D6 vang tai trung tAm cga 6

dv 4 -4 4
e ﬁ nnxjl — 0 0277 2 673 905:10 >;50
Y Ed 2.1x10°x0.3
Ta thay Ymax = 0.082cm < 0.2cm = 50/250 = a/250
—  Thoda diéu kién dg vong

=0.095cm =0.95mm < 3mm — DAT

=0.082cm

2.3.2.2.Tinh swon ngang:
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e [ ) ]

h=250

g i @] <) *] =
S <) O L]
2
Aﬁ e 2 2 A N O
a=500 L, a=500 | a=500 L a=500
# A Gl
A=2000
d
- =500 %

Hinh 2.21 So db va tai trong tinh todn suwon ngang
Sudm ngang lam vige theo so b dim gian don. Tai trong 1a ap lyc vira do Y4 khoang
suon & hai phia tiép nhan va truyén lén:
Q1 = @ e Xb = 3,476,077 107 x25 = 8.69kG/cm
& Theo diéu kién cudng do:
- Mbmen udn tai gitra nhip:

2 1.2 1 _Ag2
M =g | 22" | -8.69x 3x30° 225 1_ 5 489.322(kGem)
24 24

- Mbmen khang udn cia tiét dién suon ngang: bxh = 6x60mm’
bxh® 0.6x 6’

6 6
- Ungsudt 16n nhét trong suon ngang:

5 M _2489.322 o) 478KG/em® < 1900KG/om’ =| R ]
max W 3 ,6 . u
—s Théa diéu kién cuong do i
& Theo diéu kién d9 vong: khdng cAn tinh do vdng cua sudn ngang ngin vi do
ving cla sudn ngang ngin phy thudc vao suon dung dai.

W= = 3.601113

2.3.2.3. Tinh swon dirng:
So dd va tai trong tinh todn:

W
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@,

e [© D CI
p i éi 4
L Ry
15k 3 ke
M. & @ % = &
g ~ (D & 5
€L RWE 1

LR o) il Rl

a=500 ’ a=500 =500 a=500 L
LWM_&M_%FMH i

Hinh 2.22 So db va tai trong tinh toan swon dirng

Phén e gdi do suon ngang truyén lén suon ding:
R=gq,(2a- b)= 8.69><(50x2-—25) = 651.75(kG)

Lyc phan b‘é ¢6 dang hinh rang cua gdm cac bidu dd tam gidc can chiéy 1ong day
la bva chi€u cao 14 quub. Dé don gian cho tinh toan ta quy doi hinh ring cua
thanh biéu dé hinh chiy nhét quy doi cé tung do:

bxq, — 25%3,476.077x10"

= T =4.35(kG/cm
% == - (KG/ cm)

¢ Theo diéu kién cuong do:
~ Mobmen udn tai gifra nhip:

. ) . 2
MHZR[M_[{}_&%J L 9B
n

4 4 8 8
7 2
—651.75x 100><3_25><25 +4.3><100
8 | 8

=3,338.281(kGcm)
- Momen khang udn cia tiét dién suon ngang: bxh = 6x60mm?>

2 2
W bxh _ 0.6x6 ~3.60m’
r I 6 r 6
- Ung suat I6n nhét trong swim ngang:
_M'_ 3,338.281

o = =927.3kG/cm® < 1900kG / cm? :[R ]
nitx W 3‘6 ]

~— Thoa diéu kién cirong de

% Theo diéu ki¢n do véng:
- D& vong tai giita nhip:
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R q2 4
1 EXb 382 . SXEXB
y, = | === b [
e EI 6 4 384
651.75 4.3 4
1 . X 25 3% 1007 i 5><—~.~4><100
N 0.6x6’ s B 184
2.1x10% x —
12
= (}.08cm

Tathdy: Ypw=0.08em < 0.4cm=100/250= B/250
Thoa dieu kién do vong

—

2.3.2.4. Tinh thép dé 6p vién khung van khudn:
So @b va taj trong tinh toan:

s [ @) |
P
8 1
&
g oL ] B [
d o k3 -+ L
gt D }
8 -+ 4
i el ) (<]
a=500 4|, a=500 4&, a=500 4[, a=500
7! A=2000
F/2 qy/2 F 442 F a2 F Qﬁz F/2
SIS ﬂlll!ll{ll\ll{ll LT TIARSLANRRREA | !
X ot
L a=500 =500 a=500 a=600

-

v
i

Ve
7l

.
7

Hinh 2.23 So db va tai trgng tinh todn Op vién khung van khudn

& Theo diéu kién cudng do:
- Phén luc goi cha suwdn ting cuong ding:

R B
ch: +.q2_“
2

651.75 N 4.3x100

e 4
2

Trong dé: i =3 s6 khoang sudn tinh theo canh B.

- Luc phan bé: qi/2 = 4.345kG/em
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Hinh 2.24 Biéu d6 mémen ciia thép

- Momen uén l6n nhit tai gitta nhip: M__ =16, 458(kGem)

- Moémen  khang ubn cia tiée dién thép hinh bxh=100x6: W = 10cm?
- Ung sudt 16n nhit trong sudn ngang:

M = 16,458

nx

c = - =1,645.8kG/cm® < 1,900kG / cm? :[R ]
mitx W ]0 u

— Théa diéu kién crong dg
%+ Theo diéu kién d vong:

- Phén Iyc gbi cua suong tdng cuong ding:
F .
Fo=os o 1,518.5
1.3 1.3

=1,168.08(kG)

- Luc phan b4 déu: q™/2 = 4.345/1.3 = 3.35kG/em

Hinh 2.25 Biéu db dd vong ciia thép géc L

Ta thay Yimax = 0.003cm < 0.8cm = 200/250 = L./250
> Théa diéu kién dg vong

S db tinh todn va tai trong tac dyng:

m%
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Umin
T <
g
RN hd '—’}
BF 5 &5 ¢
g B @
2l o Ne l an! £
g e o) Gl ]
g C
I
g D @
. (oI
E Omax

2.3.2.5. Thanh n¢p ngang:
& Tiét dién chiu lyc ciia thanh nep ngang: 2 11100
< Tir clu tao ta thiy:

+ So db tinh toan: Thanh nep ngang lam viéc nhu dim lién tuc ké trén céc
gbi 13 cac thanh nep ding, & ddy dé don gian va thién vé& an toan ta dua
vé dang dim gian don.

+ ‘Tai trong tinh toan: phan lyc gbi clia van khudn dung ciing chinh 1a lye
phén bd déu tac dyng 18n thanh nep ngang.

& didu kién cuong do:
=

11\\11\1\*

!
Pl e
/!’ |

1000 L

+ Thanh nep ngang trén:

R .
A Ra 12835 105 55(kG/ m)
’ Im 1
Phan hee goi:
A
L
T qc; _12855x1 g4 975G
+ Thanh nep ngang gitta:
R .
s Ry B3 g5349(kG/m)
Im

_ Phanlyegdi:
L 853.
RO = qe; _853 ‘2*9"1 = 426.745kG

+ Thanh nep ngang gitta:

M
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R .
¢ _Re _1621 4:1,621.40(1((3/111)
Im 1

Phan luc gbi:

RC _ q,,L _1621.4x1
ed 2 2
+ Thanh nep ngang gitra:

b _ R, 1,863.83

“m 1

=810.7kG

- 1,863.83(1<G/m)
Phén lyc gbi:

rP — duls _1,863.83x1

b =931.915kG
2 2
+ Thanh nep ngang duéi:
R, 74772
E _ i —
qc, —ﬁ»— = 747,72(kG/m)

Phan Iyc goi:

RE - dal _ 747.72x1

g =373.86kG
o ¢ 2 2
J diéu kién d6 vong:
gy
{HH\HHH
£ ES>
1 1000 k
+ Thanh nep ngang trén:
A
=L - T2893 _ o4 88(kG /)
Y1313
Phéan lyc goi:
A
L
Ry, = q“z“ = BB 40 aa3xG
+ Thanh nep ngang gitra:
il
B o ?da = 8513'349 =656.531(kG/m)
Phan Iyc gbi:
B
L
RO = qg - 656'5231"1 =328.265kG
+ Thanh nep ngang gitra:
C
c _94 L6214
=15 ="75 =b247.23(kG/m)

Phan luc goi:

C
L
RG = o [ L2AT23x1_ 0o sk
T2 2

+ Thanh nep ngang gifya:
b o 1,863.83

R 1.3

=1,433.715(kG/m)
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Phan lyc gbi:
ggl _1,433.715x1
2
+ Thanh nep ngang dudi:
g Qo _ 74772
AN
Phan lyc goi:

=716.858kG

RG

:575.169(1{G/m)

_q L 575.169x1
2

=287.584kG

E
Rdv

o Theo diéu kién cuong do.
Momen 16n nhit téc dung 1én thanh nep ngang (thanh dudi):

b L?. 2
— q”"g _1863.8x] 232.978(kGm) = 23,297.8(kGem)
Momen khéng ubn ciia tiét di¢n 2 11100 :
, W =2x34.8=69.6cm’
Ung suét 16n nhat:

M
. - max:23,2978_33474(kG] < 1,900(
C

kG
max W 69.6 cm mzjz[R”]l

— Thoa diéu kién cuong dé

o Theo diéu kién do vong:
D vong 16n nhat chia thanh nep ngang (thanh giita):
5 CL4 4
qgL' __ 5x716.858x100° oo
384E1 384x2.1x10°x2x174
Vmax = 028 m < 0.4 cm = 100/250 = L;/250

— Thoa diéu kién dé vong

ymax =

2.3.2.6. Thanh nep dirng :

< Tiét dién chju lyc cia thanh nep ding: 2 10100
% Tir chu tao ta thay Thanh nep dimg lam vi¢c nhu dam dwoc ngam & vi trf lién
két v&i thanh gifing dudi cling va chju tac dung cla cac lyc tép trung tix phan

lwc cha cac thanh nep ngang.

W
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Thanh chéng

L75x75x6
Nep ngang 1L 100

2000
640
s
&

Hinh 2.26 So @ tinh tosn thanh nep dirng

o Theo diéu kién circng do:
Momen 16n nhét tac dyng [én thanh nep dim g:

Hinh 2.27 Biéu 3 Momen

Hinh 2.28 Phén Iye
M, =75.02(kGm) =7,502(kGcem)
Momen khang udn cta tiét dién :
’ W=2x34.8=69.6cm’
Ung suat 1én nhét ;
M
Gy =~ = 2202 g 79l KG ) o[ KO =[R, ]
max W 69.6 sz sz u

~> Théa diéu kién cirong dg.

m_fgf__%m—mm
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W
2.4.THIET KE VAN KHUON PO THAN TRU :
2.4.1Thiét ké cong tic db bétdng khéi 16n cho than tru:

< Sau khi bétong dbt bén dudi dat cudng do, tién hanh thio d& van khubn ddt bén

duéi va lip dat van khudn vao dbt tiép theo bén trén dé db bétong, trude khi db
bétdng cho dbt tiép theo can tao 16p keo lién két tt gifta 2 dbt nay.

) 8500 ,
} g

L9
S

Hinh 2.29 So @6 d6 bé tong cho thén try

Vi mbi dbt ta db bétong theo 2 14n, mdi 14n db cao 1m
% Cong téc trdn vira va van chuyén vita dén cong trudng van st dyng don vi cung
cap vét liéu trén, voi:
+ St dung 8 mdy trdn bétong c6 ning sudt tron béténg 1a Vi, = 3m’/mé&/20phit, ta
¢4 thoi gian tron béténg cho 1 16p:

v
D _poy 1x8.82
qu 4V
+ Tram trdn cach cong truong Skm Dung xe bdn c6 thing quay loai 7m® dé
chuyén ché, véan tbe trung binh xe chay 30km/h:

— Sb lugng xe bdn cin thiét dé dd bétong cho 1 16p:

.V :
56 xebdn =22 = 1x8.82 1.26x¢ — Chon 2xe

= 14.7( phiit)

lxe
— Thdi gian van chuyén béténg cho 1 16p dén cong trudmg:

= 2 0.167h =10phiit
ey 30

Xet

(Bo qua thoi glan chuyen bétong 1én xe va thoi gian phan phéi bétong)
+ Dung ong voi voi d db bétong vao mong va ding ddm dii bén trong d8 dim
chiit hdn hop bétong tuoi,
. — Thoi gian ddm cho.1 diém: |
h 100
i dian = 20 = D0 = S phiit)
—» St dung 3 dAm dui, thoi gian ddm hdn hop bétdng cho 1 16p:

M
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— s0 (Tlem X ttfmn!h?u’fm — 7 ;< 5 =1 167(})”“/“‘)

ddm 3

Ta théy: Tisgn = 14.7(phiit) <21.77(phitt) = 10+11.67 = Ty, +Tgam
— Cong tac db bétdng tién hanh theo phuong phép ddy chuyén, nén thoi gian
thi cong xong cong tac dé bétdéng cho thn try:

T=T_ 4T + 58 lopxT

1ron vie—pp

=147 +10+2x11.67 = 48.04(phiit) = 0.8(h) < 4(h) — PAT
- Vian tdc dang bétdng;

etim

T SxT 882x08
2.4.2.Thiét k& van khudn bén dd bétdng than tru

- Chutao clia van khuédn: logi vdn khudn thép.
Céu tao ctia mdi tam véan bao gdm mét tm tén lat, xung quanh dong thép goc v1en
dé dong khung vién bao kin céc mép van, trén canh dimg cia thép goc khoan san
cic 16 khoan duong kinh u22 ¢6 khoang cach théng nhét dé lién két céc tam van lai
v6i nhau bing buléng. Do ton lat mong nén phai ting cudng & phia sau tAm van
c4c sudn ting cuong ditng va ngang, trong dé sudn ding b tri theo canh ngén va
lién subt theo canh nay, con sudn ngang chia ra thanh titng doan lot gifta khoang
cach cua hai suwon dirng va han vao suon dung Céc tAm van lién két véi nhau béng
céch bt buldng theo canh cua thép goc vién mép, c6 giodng cao su dém ¢ o giita dé
giit kin nyde. Ngodi ra ¢6 thé lién két bang then va chét hinh ném. Trén tAm vén
khoan sn hai 16 khoan & hai goc dé Kip thanh gidng sau nay. O day chon loai tAm
¢6 kich thudc nhu sau:

Vv 8.82x4 (m )
h

oy
=3
. : 1 W E : oD &
A\ & N
N a s | A
¢ & £ -
g | ] o [¢
. o Td B (o] le
i L A
@ 4 x E - 5 4
A N L1 Lol N M £
L 500 1 500 | 500 L. 500 L
I i 2000 N 1
1 -Ténlat. 2 - Sudn tdng cuong dimg. 3 — Sudm ting cudng ngang.
4 — Thép gbc vién. 5 — L0 khoan lién két. 6 — L0 khoan cho thép gidng

Hinh 2.30 Ciu tao van khudn db than try
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-Ta ding van khudn sb I ctia bé try dé thi cong tiép cho phin thin tru khéng cin

tinh t6an van khudn cho thin try, ding van khudn s6 II cé cau tao nhu hinh vE.
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