Chuong 4
vI DU TINH TOAN DAM CAU
BE TONG COT THEP DU UNG LUC MAT CAT CHU T LAP GHEP

SO LIEU THIET KE
Thiét k& Cau bé tong cot thép DUL nhip gian don theo cac s6 liéu sau:
- Loai dam: Dam T BTCT DUL kéo trudc
- Chiéu dai toan dam L = 25m
-KhocduK=8+2x [,5m
- Tai trong thiet ke: HL93
- Tao cap DUL 15,2 mm
- Bé tong grade 40 (MPa)
- Quy trinh thiét ké&: 22TCN 272-05
- Tai trong thiét ké&: HL93, doan ngudi bo hanh 3 kPa

NOI DUNG TINH TOAN

4.1 CAC LOAI VAT LIEU
4.1.1. Cot Thép DU,
Sir dung tao thép 15.2mm thép ¢6 do chiing ddo thap theo tiéu chuan ASTM A416
Grade 270
- Cudmg do keo quy dinh cua thép DUL:
f.. =1860 MPa (TCN 5.4.4.1)
- Gi6i han chay cta thép DUL:
[, =0.9.0,=1670 MPa (TCN 5.4.4.1)
- Médun dan hoi cua thép DUL:
E, =197000 MPa
- Ung suat wong thép ting suat khi kich
f,=0.8f,=1488 MPa
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4.1.2. Vat licu bétong
Cudng do chiu nén ctia bétong d tuoi 28 ngay { = 40 MPa
Cudng do chiu nén cda bétong khi tao dng sudt trude f, = 0,9f) =36 MPa
Moédun dan hoi cua BT dam:
E, =0.043.y" /Il =33994,48 MPa  (TCN 5.4.2.4-1)
Cuong do chiu kéo khi uon:

f.=0.63/f' =3.93 MPa (TCN 5.4.2.6)

4.2 BO TRI CHUNG MAT CAT NGANG CAU

Tong chiéu dai todn dam 13 25m, dé hai dau ddm mdi bén 0.3m dé ké goi. Nhu viy
chicu dai nhip tinh todn cua nhip cau la 24 4m.

Cdu goém 5 dam cé mat cat cht T ché tao bang bétong ¢d [ = 40 MPa. Lép pht mat

cu gom cé 2 16p: 1ép chong nude c6 chiéu day 0.4cm, 16p bétong atphan trén cung ¢6
chiéu day 7 cm. L6p phu duoc tao do doc ngang bang cach ké cao cdc goi cau.
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Hinh 4.1: Mdt cdt ngang két cdu nhip
Khoang cdch gitta cic dam cha S = 2400 mm
4.2.1. Chon mat cit ngang dam chu
Dicu kién chon tiét dién (theo TCN 5.14.1.2.2)

Chiéu day cdc phan khong nho hon:

- Ban canh trén: 50mm

- Sudn dam, khong kéo sau: 125mm

- Suon dam, kéo sau: [65mm

- Pan canh dudi: F25mm
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4.2.1.1. Chon so b6 dam chu cé tiét dién hinh chit T véi cdc kich thudce sau

Chiéu day ban t, = 20 cm
Chiéucao dam H 120 cm
Chiéu rong bau b, 60 cm
Chiéu cao bau h, = 32 cm
Chiéu day bung b, = 20 cm
Chiéu réng ban canh b, 180 cm
?Rcfmg Vit cénh | 20 cm
Cao vat canh 10 cm
Ban kinh cong R. 20 cm
Chiéu rong viit bau 20 cm
Chiéu cao viit bau 20 cm
Phan hang 120 cm

Cac ki:h thudce khac nhu hinh veé:

180 180

20
20

32
32

60 60

Hinh 4.2: Mar cat ngang dam

Mat cat dam chi mat cat tai g6i (md rong sudn dam)
Kiém tra diéu kién vé chiéu cao két cau nhip t6i thiéu (TCN 2.5.2.6.3-1)
Yeéu cau h,,,=0,045L
trong do
L - chiéu dai nhip tinh todan L = 24400mm
hmin

= 0.045L = 0.045:24400 = 1098 mm < h,y,
4.2.1.2. Xdc dinh chiéu réng ban cdnh hitu hiéu (TCN 4.6.2.6)

4.2.1.2.1. Dot vai dam giita

- chiéu cao 81 thieu cua két cdu nhip ké ca ban mat cau, h,,; ,=1200mm

Thoa min

Bé rong ban canh hiu hiéu 6 the 18y gid tri nho nhat cua:
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X 4400
+ 1/4 chiéu dai nhip = —2——-—:6100 mm

/

+ 12 lan do day trung binh cua ban cong véi s6 I6n nhét cua bé day ban bung dam

hoac 1/2 bé rong ban canh tién cta dam

200
= ]2 x 200 + max =3300mm
1800/2

+ Khoang cdch trung binh gitta cidc dam ké nhau (= 2400) 2 b, = 2400mm

4.2.1.2.2. Dot vor dam bién

Bé rong canh dam hitu hiéu c6 the dugc 1ay bing 1/2 bé rong hitu hiéu cua dam ké
trong (= 2400/2 = 1200) cong tri $6 nho nhét cua:

: 44

+ /8 chiéu dai nhip hitu hiéu = 3—8@— = 3050

+ 6 1an chiéu day trung binh cua ban cong véi $6 16n hon gitta 1/2 d6 day ban bung
hoac 1/4 bé day ban canh trén caa dam chinh

200/2

:6x200+maxJ =1650 mm
(180074

+ Bé rong phan hang = 1200 mm - b, = 1200 + 1200 = 2400 mm

Két luan: Be rong ban canh dam hiu hiéu

Dim gitra (b)) 2400 mm
Dam bién (b,) 2400 mm

4.3, TINH TOAN BAN MAT CAU
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4.3.1. Phuong phap tinh toan néi luc ban m:t cau

Ap dung phuong phap tinh toan gan ding theo TCN 4.6.2 (diéu 4.6.2 clia 22TCN 272-05).

Mt cdu c6 thé phan tich nhu mét dam lién tuc trén cdc ddm

4.3.2. Xac dinh néi luc ban mat cau do tinh tai

So dé tinh va vi tri tinh noi liee:

Theo TCN 4.6.2.1: Khi 4p dung theo phuong phdp giai phai lay mémen duong cuc tri
dé dat tai cho tat cd cc ving c6 mémen duong, tuong tu d6i véi momen am do dé ta chi
can xdc dinh noi luc 16n nhat cta so d6. Trong didm lién tuc ndi luc 16n nhat tai goi va
gitta nhip. Do so d6 tinh 1a dam lién tuc 3 nhip d6i xing, vi tri tinh todn néi luc 1a: a, b,
¢, d, e nhu hinh 4.3.

Theo TCN 4.6.2.1.6: "Cac dai phai dugc coi nhu cic ddm lién tuc hoic dim gian
don, chiéu dai nhip phai duogc 1dy bang khoang cich tAm dén tam gifta céc cau kién da.
Nham xdc dinh hiéu dng luc trong cic dai, cdc cau kién d& phai duoc gia thiét 13 cing
v6 han.

Cdc tai trong bdnh xe c6 thé dugc mo hinh hoa nhu tai trong tap trung hoac nhur tai
trong vét ma chiéu dai doc theo nhip s€ 1 chiéu dai cta dién tich ti€p xdc duge chi trong
TCN 3.6.1.2.5 cdng vé&i chiéu cao cua ban mit cau". Trong ban tinh nay coi cic tai trong
banh xe nhu tai trong tap trung.

Xdc dinh ndi lice do tinh tdi:

Ty trong cuia cdc cdu kién 1dy theo Bang 3.5.1.1 ctia Tiéu chuin

Tinh tai tic dung lén ban mat cau gom cdc tinh tai rai déu do TTBT cha ban mat céu,
TTBT cua 16p phu, luc tap trung do lan can tidc dung 1én phan hang.

Do véi tinh tai, ta tinh cho 1 mét dai ban mat cau

Ban mat cau day 200mm, tinh tai rai déu do TTBT ban mat cau:

8bc(bme)= 200 x 1800 x 24 x 10° = 8,64 kN/m
Thiét k€ 16p phit day 74mm, tinh tai rai déu do TTBT 16p phi:
gpw = 74.2250.10* = 1,665 kN/m

Tai trong do lan can cho phan hang: Thuc chat luc tap trung quy déi ciia lan can
khong dat & mép ban mat cau nhung dé don gian tinh todn va thién vé an toan ta coi dat
O mép.

Poc(Lan camy = 4964 kN /m

+ Dé tinh noi luc cho cdc mat cit b, ¢, d, e ta v& dudng anh hudng clia cdc mat cit roi
x€p tai lén dudng anh hudng. Do so do tinh todn ban mat cdu la hé siéu tinh bic cao nén
ta s& dung chuong trinh Sap2000 dé vé va tinh todn.
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+ Cong thic xdc dinh ndi luc tinh todn:
My =1 (p-M per + 7o M pez +¥p M pw)

1 - hé s6 lién quan dén tinh déo, tinh du, va su quan trong trong khai thac xdc dinh theo TCN 1.3.2
N =NMpng 2 0,95

Heé 56 lién quan dén tinh déo 1}, = 0,95 (theo TCN 1.3.3)

He s6 lién quan dén tinh du ng = 0,95 (theo TCN [.3.4)

He s6 lién quan dén tam quan trong trong khai thdc n, = 1,05 (theo TCN 1.3.5)
=095

¥p- hé s0 tinh tai (22TCN 272-05, Bang 3.4.1-2)

Loai tai trong TTGH Cudng do 1 TTGH St dung
DC: Ciu kién va cic thiét bi phu 1.25/0,9 1
DW: Lép phu mat cau va céc tién ich 1,5/0,65 1

4.3.2.1. Néi luc mdt cat a

Momen tai mat cat a la moémen phan hang. So do tinh dang céng x6n chiu uén

Ldp pht 1,665 kN/m Lan can
// °
/// ~1- Ban mat cau 4,8 kN/m
/// R A 3
/{_ 900mm
/ “ o U ‘1 Zqo,ml_ P e

Hinh 4.4: So dd tinh ban hdang

M = ] iy X 1200 1200 Zpuw X 900x900x 1.5
"—WLY" 2x10° L 2x10°

* ngDC(Icnum) x 1200 x 1, 25x IOA}

Trong THGH Cuodng dol

,, 00 |2 _
Md:_0‘95{4.8“200“_(00“, 5+1,66S><9OO><?OO><1,5+4’664X1200X1’25X10.3]
2% 10° 2% 10"
=-11.711 kNm
Trong THGH su dung
4,8x1200x1200x1  1,665x 900x900x | ]
MJ:—O,()S(- - l’;ﬁ S "2 IO’; i—+4,664x1200x1x1o3}:-9.241(Nm
7 2% X
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4.3.2.2. Néi luc mat cdt b
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0494
0388
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1

1

1

¥
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i

1

£.004413

0.003585

Hinh 4.5: Duwong danh hdng momen tar mdr cdt b

Pé tao ra dng luc 16n nhat tinh tai. trén phan Dah duong ta x€p tinh tai véi he s6 > |,
trén phan Dah am ta xép tinh tai v6i hé s6 < 1. Cu thé xép nhu sau:

Banmatcau  ppy

o
L 1| N
A A L1 | 55

Xép tai lén phan Bah duong

Banmatcau  phy

_ Vs
LA 1 I
A I l

Xép tai lén phén Dah dm
Hinh 4.6: Xep 1ai lén dwcng danh eong momen

Mu=np-Mper + 1o Mpe; + 79 M pw)
- Trén phan Dah duong:
Vi ban mat cau 1y heé s6 y,= 1,25 trong THGH Cuong d¢ 1. bang 1 trong THGH SD
V61 16p phu lay hé s6 v,= 1.5 wong THGH Cutng do 1, bang | trong THGH SD
- Trén phan Dah am:
Vi ban mat ciu lay he s6 v,= 0.9 trong THGH Cudng do 1, y,= | rong THGH st dung.
V6i lop phu lay he 50 v,= 0.65 rong THGH Cuong do 1, bang 1 trong THGH sir dung.
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Sau khi giai so do bang Sap 2000 két qua momen M, trong bang dudi day

Phan Pah

THGH cuong do |

THGH st dung

Ban mat ciu

Lép phu

Ban mat cau Lédp phu

Duing

S

3.621

1,484

2,880 0,992

ALY

-0,441

-0,222

-1,526 -0,334

¥

Tong noi lue

1.992

1,2243

1,2334 0,3658

3.1075 (kN.m)

1,92435 (kN.m)

4.3.2.3. Noi luc

-00e0
ons

F0067

ceue
-0e3
-023%

mdt cat ¢

Hinh 4.7. Puong anh lacdng momen tai mdt cdt ¢

Lam tuong tr nhu trén, ta ¢ bang két qua sau:

Am
Duaong
v

Ban mat cau
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Ban mat cau

THGH St dung

Lép phu

-11813

0,2035

-3,329 -1,16

0913 0,1742

-1,5276

-0,990

| Tong noi lue

L —

-4.8772 (kKN.

4.3.2.4. Noi luc mat cat d

SG03NER
-09%94%
008454

-0ice

ALY

-0

T
D
-

408

m)

-3,4212 (kN.m)

32
.
SPH

062543
-0 34IBS

-0CS0%d

Beadeq

-00&256

-063233

-0Gei 72

- -
N A A I~
N 23T
= B T A
- @ Z 53 2 5 5 = g o *&e
E 8 & 5 @ & &5 8 2 sXiwane
T e @ @ 9 9 0 A0 6 g ogfzzZaam
- - @ N D W - D N L DNy
I g0 @ T S g @ €& Mah cﬂ‘crvmgeﬁ
S @ @ T o ¢ Q2 o 8 ~“hanEgon
B gaBa2as
= 25850350
Coo0g

T E oS

Hinh 4.8: Dicmg anh hidng mémen tai mdi et d




THGH Cudng do |

THGH Sir dung

Phén Dah
Ban mat cdu Lép phu Ban mat cdu Lép phu
Duong 3,137 1,5014 2,5101 0,853
Am -1,20 -0,2901 -1,3253 -0,443
z 1,95 0,923 1,1823 0,4012

Téng noi luc

2,8723 (kN.m)

1,5864 (kN.m)

4.3.2.5. Noi luc mdt cdt e

002796

N e e @ o g5 o

n
Q
b3
*
)
o
O

3 3
? ¢

-0188

-0.199
~0.IN

-0.09603
-0 158

~0191
-0199

-~

-b16)

-0i88

Hinh 4.9: Pucng dnh hudng mémen tai mdt cdt e

o THGH Cuong do 1 THGH Sitr dung
Phin Dah - - ) - - -
Ban mat cdu Lép phu Ban mat cdu L&p phu
Am -4,056 -1,5902 -3,2451 -1,0625
Duong 0,7823 0,2007 0,8722 0,3235
2 -3,2703 -1,4025 -2,3725 -0,7812
Tong noi luc -4,3724 (kN.m) -3,1452 (kN.m)

4.3.3. Xac dinh noi luce do hoat tai va nguoi di bo

Tdi trong thiét ké'ding cho bdn mdt cdu va quy tdc xép tdi
Ap dung quy dinh ctia TCN 3.6.1.3.3 (22TCN 272-05):
Do nhip cia ban S = 2400 < 4600mm phai dwge thiét k& theo cdc banh xe cua truc

145kN.

Xe tai thiét ké hoac xe hai banh thiét k€ phai bo tri trén chiéu ngang sao cho tim cua
bat ky tai trong banh xe nao cling khéng gan hon (TCN 3.6.1.3.1):

+ 300mm tinh tr mép da via hay lan can: Khi thi€t k&€ ban miit thira

+ 600mm tinh tr mép lan xe thiét ké&:
Do cau khong ¢6 dai phan cich xe thiét k€ cé thé di vao phan bo hanh

Khi thiét ké cdc bo phédn khac

Khi x€p xe lén duong anh hudng sao cho gay ra hiéu tng luc cuc han ca am va duong
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Bé rong dai tuong duong: dp dung TCN 4.6.2.1.3.
Momen duong M:  SW =660 + 0,555 =660 + 0,55 x 2400 = 1980 mm
Momen am M™: SW =1220+ 0,258 =1220 + 0,25 x 2400 = 1820 mm
Phin hang: SW = 1140 + 0,833X
X =1000 - 500 — 200 = 300mm
=2>SW = 1140 + 0,833 x 200 = 1389,9 mm
trong do
X - khodng cdch tlr tai trong dén diém g6i tva (mm), X = 300 mm
S - khoang cdch cta truc cau kién dg
SW - bé rong dai tuong duong
P - tai trong truc xe (N)
Tdi trong bo hanh
Theo TCN 3.6.1.5 1y tai trong ngudi di bd 3 x 107 MPa va phai tinh déng thdi cling
hoat tai xe thiét ké.
4.3.3.1. Néi luc do xe tai HL-93
Do xe tai va xe 2 truc ¢é khodng cich 2 truc theo chiéu ngang cdu nhu nhau
(1800mm) nhung xe tai HL-93 ¢6 truc sau (145 kN) ning hon xe 2 truc (110 kN) nén ta
chi tinh noi luc trong ban mat cau do xe tat HL-93.

Ve duong danh hiedng va xé’p ai

1800
f

725 kN r__—__‘_;l72,5 kN

é0.04781

Hinh 4.10: Xép xe tdi thiét ké'lén diimg anh hwong Mb

1800 600 600 1800

Hinh 4.11: Xép xe rdi thiét ké'lén duonyg anh huwong Mc
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Hinh 4.12: Xép xe tai thiét ké'lén duong danh hueong Md

1800 600 600 1800

0175 E

Hinh 4.13: Xép xe tai thiét ké'lén duwcng anh hucng Me

P=72,5/2 ¢
30

Hinh 4.14: So dé tinh mémen phdan hang ciia bdn mdt cau

+ Cong thic xdc dinh mémen trong THGH Cuong do | cho 1 mét dai ban mat cau:

+ P 2V, 5.72,5.1.2. 2y,
Mye wi 193 = nY(P‘ +IM). 2.y, =0,95 L75.72.3.1.2.2.y,
SW~ 1,98
. (P +IM). 2. 1,75.72,5.1,2. 2y,
My i 11103 = ny( HIMD-2 Y, =0,95 2y
SW~ 1.82
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hing_ 'Y(Pl + IM)X —0.95 1,751,272.5)(

MXC thHL-93 — N s
2.5W~ 2.1,3899
trong do:
y =1,75 (xem phdn 7), 1 = 0,95
y; - tung d6 dudng anh hudng
M, =-0.95 L7.72.3.1.2.0.3 =-15,609 kNm
2.1.3066
5.72,5.1.2.(0, -0,
M, 20’951,7 72,5.1.2.(0,494 -0,04781) 359384 kN
1,98
5.72,5.1.2. : .
M, = -0,951'7 72,5.1.2.(0 +0,198 + 0,164+ 0) — _28.7686 kKNm
1.82
72,5.1.2.(0,4-0,0353
M= 0,950/ /200204700359 o6 64156 konm
1,98
1,7572,5.1,2(0+0,175+0,175+0
M, = -0.95 ‘]f;;- A 57,5765 kN

Bang két qua momen tal cac mat cat do xe tai HL-93

’ | Trang thar gior han cudng do 1
Mat cit B ——
a l b C d e
___4),\, R I ——. DU . S
Gid ui ) , |
na it 15609 | 32.59384 -28.7686 26.64106 -27.5768
(kNm) | __

+ Cong thic xdc dinh momen trong THGH Sir dung cho 1 mét dai ban mat cau:

. (P Sy 172.5.1.2.

M.\'leulll,-‘)} :nY( ’+IM) Zyl 20,95 2,5 122y,
SW* 1,98

M dinno3 = ny'(Pi +IM). 2y, ~0.95 1.72,5.1,2. 2y,
SW- 1,82

ha’mgz n Y(Pl + IM)X .—:() 95 11,272.5X

M.\'c tai TH.-93 .
2.5W”° 2.1,3899

trong dé: v = 1 (Bang TCN 3.4.1-2), = 0,95, y;: tung do6 duong anh hudng
72,5.1,2.0.3
.\'IJ:-O,QSI 01,20 =-2919/1 kNm
| 2.1,3899
1.72,5.1,2.00,494 - 0,04781)

1,98

M, =0.95 = 18.62505 kNm
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M, = -0,95

M, = 0,95

Me

=-0,95

1.72,5.1,2.(0,4 - 0,0353)

1,82

1.72,5.1,2.(0+ 0,198+ 0,164 + O

1,98

1.72,5.1,2.(0+0,175+ 0,175+ 0)

1,82

=-15.758 kNm

=15.22346 kNm

Bang két qua monien tai cac mat cat dc xe iai HL-93

=-16.4392 kNm

Trang thai gidi han str dung

Mat car
a b C d e
Gia tri (kNm) -8,91971 18,62505 -16,4392 15,22346 -15,758
4.3.3.2. Noi luc do tdi trong nguoi di bo
Xép tai trong ngudi 1én Dah cdc mat cat a, b, ¢, d, e ta ¢d bang két qua sau:
Mat cat
THGH —
a l b c d e
Cuong do 1 -0,97 1,15 -0,43 0,161 -0,332
Stt dung -0,55 0,632 -0,412 0,107 -0,183
4.3.3.3. Té hop noéi luc do cdc tdi trong
T6 hop noi luc do cdc tai trong cho ban mat cdu dudi bang sau:
Mat cat
THGH : =
a ., b C d e
Cyrb‘ng doé 1 -28,29 36.85134 -34,3758 29,70436 -32.,2809
St dung -18,1597 21,1814 -20,274 16,91686 -19,0862
Vay néi luc dé thi€t k€ ban mat cau la:
Moémen Duong Am Hing
Cuong do | 36.85134 -34,3758 -28.,29
Sur dung 21,1814 -20,274 18,1597

4.3.4. Vat liéu thiét ké cho ban mat cau

+ Bé tong ban mat cau

f' =40 MPa cudng do nén quy dinh & tudi ¢ tusi 28 ngay
E. = 33994 48 MPa
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+ Cot thép
f, = 420 MPa gi6i han chay i thiéu quy dinh cta thanh c6t thép
E, = 200000 MPa

4.3.5. Tinh toan cét thép chiu luc

+ Ldp bao vé

Theo Bang 5.12.3-1 ctia Tiéu chuan 22TCN 272-05
Mép trén ban- a = 60mm vi ban chiu mai mon do viu 16p xe
Mép dudi ban: a =25 mm

+ Strc khdng uén cua Ban
M, = oM,

¢ - hé s6 sic khang quy dinh theo TCN 5.5.4.2.1 ¢ = 0,9 d6i v4i trang thdi gidi han cudng
do 1 (cho BTCT thudng)

M, - stic khang uén tinh toan

M,, - stc khdng uén danh dinh

béi véi cdu kién chiu uén khi su phan bé ing suat gan ding theo hinh chit nhat nhu
quy dinh cita TCN 5.7.2.2 thi M, xdc dinh TCN 5.7.3.2.3

d - d tgr 7 a ' a hr
M, =a,f (dp ——2-)+ A, (d\ —5)~Asfy (dH "Z“J+O»85fc(b"bw)ﬁthr (—2——7)
V1 khong c6 cot thép tng suat trude, b= by vacoi A, =0

S M =Af (d -3)
n xy} S )

trong do:
A, - dién tich cot thép chiu kéo khong dng sudt trudc (mm?).

f

. gid1 han chay quy dinh cha cot thép (MPa).

d. - khoang cdch tdi trong tlr thé nén ngoai clng dén trong tam cét thép chiu kéo khong ting
sudt trude (mm).

Al - dién tich c6t thép chiu nén (mm?).

f, ~ gi01 han chiy quy dinh cia c6t thép chiu nén (MPa).

d’P - khodng cich tir thé ngoar ctng chiu nén dén trong tam ¢ot thép chiu nén (mm).
{\~ cudng do chiu nén quy dinh cla bé tong & tuoi 28 ngay (MPa).

b - bé rong cua mat chiu nén cua cdu kién (mm).

by, - chiéu ditv ¢t ban bung hodc mat cat tron (tnm).

By - he sO chuyen doi bicu dé g sudt quy dinh trong TCN 5.7.2.2.
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h, - chiéu day canh chju nén cta cdu kién ddm I hodc T (mm).

a =cf3, - chiéu day cla khai ting sudt tuong duong (mm) (theo TCN 5.7.2.2).
~ ApgfPS +Af —AL ASfy
l

a -C =
Py 0.85f! B,b,

085" b

Theo trang thdi gidi han cudng do 1 Cot thép phai bé tri sao cho mat cat di kha nang
chiu luc

4.3.5.1. Bo'tri c6t thép chiu mémen am cua ban mat cGu (cho 1m ban madt cau) va
kiém toin theo THGH Cuong do 1

+ Khong xét dén cot thép chiu nén (s€ bd tri cho mémen duong cia ban mat cau)
+ Momen tinh todn cho mémen am cta ban mat cau
M,= 34,3758 kNm
+ Ta chon truéc s6 thanh réi kiém todn cudng d6
+ B0 tri 6 thanh cot thép ¢16
=> Dién tich cot thép A = 6. M5L62=1206’3744 mm’

d,=1,~ 60 - %:200—60- 1—26-:132 mm

B,=0,85-(12/7)0,05 = 0,764 > 0,65 thoa min theo TCN 5.7.2.2

oo Ay, 1206,374x420
0.85f' B,b, 0,85x40.0,764x 2400

=18,2796 mm

a=p,.c=0,764 x 18,2796 = 13,966 mm
11,638

M,=A.f (d, - f;-) =1206,374 x 420 x (132 — ).10° = 63,343

M, =6.M, =09 x 63,343 = 57,009 kNm > M, = 34,3758 Thoa man
Vay mit cit thoa min vé cudng do.
+ Kiém tra luong ¢6t thép 16i da (TCN 5.7.3.3.1)

Phai thod mian diéu kién — < 0,42

d, =dp= 132 mm (do cot A, =0 (TCN 5.7.3.3.1-2))

¢ - khoang cdch tir thé chiu nén ngoai cung dén truc TH, c = 18,2796
¢ 18,2796

=0,1385 < 0,42 Thoa man
d, 132

Vay mat cat gilta nhip thod man vé ham luong thép tai da.
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+ Lugng cot thép toi thiéu

!

Phdi thod man p_;, > 0.03 £

y
trong d6 : p,,.,= ty 1& gita thép chiu kéo va dién tich nguyén.
~ 1206,374

" 1800%200

0,03 L =0,03 20 =0,03x0,095=0,00285
f 420

b

=0,00335

2 Prmin> 0,03 k

Vay mat cat thoa man vé ham luong thép t6i thiéu.
Cu ly t6i da giita cac thanh cot thép
Theo TCN 5.10.3.2 trong ban cu ly gilta cdc c6t thép khong duge vuot qua 1,5 chiéu
day cau ki¢n hoac 450mm
Siax £ 1.5 x 200 = 300 (mm)
4.3.5.2. B6 tri cot thép duong cho bdn mdt cau (cho 1m bdn madt cdu) va kiém todn
theo THGH Cuong do 1
+ Khong xét dén cét thép chiu nén (bd tri cho momen dm cha ban mat cau)
+ Momen tinh todn cho mémen duong clia ban mat cau
M, =36,85134 kNm
+ Ta chon trudc s6 thanh roi kiém todn cuong do
+ Bo tri 5 thanh cot thép ¢14

. 1416 %147
=> Dién tich cot thép A =5 x 3—1%‘51—4— = 769,69mm’

dy=1t,-25- %:200—25— %z 168 mm

B,=0,85-(12/7)0,05 = 0,764 > 0,65

oAl 769,69 x 420
0.85f b, 0.85x40x0,764x2250

C = 12,44 mm

a=p,.c=0,764 x 12,44 = 9,50416 mm

9,50416

M, = A, f,.(d, — %) = 769,69 x 420x (168 — ) x 10°= 52,773 kNm

M =¢.M,= 0,9 x 52,773 = 47,495 kNm > M, = 36,85134 kNm Thoa man
Viy mat cat thoa man vé cudng do.
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+ Kiém tra lugng c6t thép t6i da (TCN 5.7.3.3.1)

Phai thoi man didu kién 53 <0.42

€

d. = dp= 168 mm (do coi A, =0 (TCN 5.7.3.3.1-2))
¢ - khoang cach tir thé chiu nén ngoai cing dén truc TH, ¢ = 9,952
c 12,44

d 168

e

= 0,074 < 0,42 Thoa man

Vay mat cat thoa man vé ham luong thép t6i da.

+ Luogng c6t thép t6i thiéu

Phai thod man p;,> 0,03 %

y

trong d6: p,,,= ty lé gita thép chiu kéo va dién tich nguyén.

min = m— = 0, 0029
1800 200
0,035 20,0322 ~0,03x0,095 = 0,00285
£ 420
T
Pmin20,032=

y

Vay mat cat thoa man vé ham Jugng thép t6i thiéu

Cu ly t6i da giita cac thanh .6t thép

Theo TCN 5.10.3.2 trong ban cu ly gitra cdc cdt thép khong duge vugt qud 1,5 chicu
day cdu kién hoac 450mm

Spax < 1,5 x 200 = 300 (mm)

4.3.5.3. B6'tri c6t thép édm cho phdn hdng cua ban mdt cau (cho Im bdn mdt cdu)
va kiém todn theo THGH Cuong dé 1

Dé thuan tién cho thi cong: B6 tri 2 mat phang ludi c6t thép cho ban mat cdu nén
" ¢6t thép am cho phan hiang dugc bo tri giong c6t thép am (5 thanh ¢16). Chi tién hinh
kiém todn. |

+ Momen tinh todn cho mémen 4m cua ban mat cau:

M, = 28,29 kN.m

Do moémen tinh todn M,, < Mémen tinh todn ciia momen 4m ctia ban mat cau nén

chic chan céc kiém toan trong kiém toan vé cuong do thoa man.
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4.3.5.4. Bo'tri cot thép co ngdt va nhiét do

Theo TCN 5.10.8 c6t thép cho cdc img suat co ngdt va nhiét do phai duge dat gan bé
mat bé tong 10 ra trudc cdc thay déi nhiét do hang ngay. DSi véi cdc cau kién mong hon
1200mm dién tich c6t thép méi hudng khong duge nhd hon:

A,
A.20,75f—1’

y
A, tong dién tich mat cét
Chiéu day c6 hi¢u 200mm => Chiéu day thuc =200 + 30 = 230mm => A =230 x 1 =

230mm”*

A,
A, > 0,75 2% = 0,75 222 = 0.431mm? / mm
f 400

y

Cét thép do co ng6t va nhiét do khong duogc dat rong hon hoac 3,0 1an chiéu day cau
kién (3,200 = 600mm) hodc 450 mm. Cot thép co ngét va nhiét 46 theo phuong doc cau
0.5A, =0,2065

Sir dung N°10 @450 c6 A, = 0,22mm’/mm

4.3.5.5. Kiém tra bdn mdt cdu theo trang thdi gii han sit dung (kiém todn nint)

Theo TCN 5.5.2. cac van dé phai kiém tra theo trang thdi gidi han sir dung la nit,
bién dang vi g sudt trong bé tong

Do uhip cba bdn nhé va khong ¢6 thép du ing luc nén trong dé dn nay chi kiém todn
nit doi véi ban mat cau theo TCN 5.7.3.4

Céc cdu kién phai dugc cau tao sao cho tng sudt kéo trong c6t thép & trang thai gidi
han sur dung f,, khong duge vugt qud

f,<f = —1771— <0,6f,
(d.A)

<

(TCN 5.7.3.4-1)

trong dé:
d. - chiéu cao phin bé tong tinh tir thd ngoai cung chiu kéo cho dén tam cihia thanh hay soi dat
gin nhdt; nham muc dich tinh todn phai 14y chiéu day tinh cha 16p bé tong bao vé d.
khdng 16n hon 50 mm.
Z - thong so bé rong vét nit (N/mm). Lay Z = 23000 N/mm déi véi cac cdu kién trong moi
truong khac nghiét va khi thi€t k€ theo phuong ngang.
+f - tng suit kéo trong cot thép & trang théi gisi han sir dung
+ A - dién tich phan bé tong cé cung trong tam véi c¢6t thép cha chiu kéo va duge bao
boi cdc mat cat cua mat cit ngang va dudng thang song song vdi truc trung hoa,
chia cho s6 luong clia cdc thanh hay soi (mm?). .
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4.3.5.5.1. Kiém tra niet d6i véi momen duong

Momen duong 16n nhat 13 M = 21,1814 kNm/m (xem bang & muc 4.3.3.3)
Tinh f:

Xéc dinh vi tri truc trung hoa:

+ L4y moémen tinh véi truc qua canh dudi cla mat cit:
S= b.h.%+ n.A,.d+nAl.d =531492.18 mm’

trong d6: n 12 hé s6 chuyén tr c6t thép vé bé tong.
+ Dién tich mat cét

A=bh+nA_ +nAl=7324.4444 mm’
531492,2

+ Khoéng céach tr TTH dén mép dudi cla mat cét: y = 5 _>231492.2 72,564 mm

_ A 7324444
Xac dinh mémen quan tinh cla mat cat:

1=281276,76 + 368575,32 + 412550,34 = 1062475 mm"*
Ung suat trong c6t thép & mép dudi ban:
s
f=n My _ 200000 [ 21,1814.72,564.10 —85.109 MPa
' I 33994,48 10624750

-d, =25 +14/2 =32mm < 50 mm
A= wx 28800 mm’ (dién tich phan bé tong c6 cung trong tam vdi c6t thép

chii chiu kéo va ducgc bao bdi cac mat cat clia mat cit ngang va dudng thang song song
véi truc trung hoa, chia cho s6 lugng cta cac thanh hay soi)

=>f = Z Tt 23000 = 236,345 MPa <0,6f, =0.6x 420 =252 MPa
(ch) ©(32.28800) "

f.,=236,345 MPa > f, = 85,109 MPa Thoa man

4.3.5.5.2. Kiém tra niet d6i véi momen dm

M(‘)meﬁ am 1dn nhat 1a M = -20,2724kNm/m (xem bang & muc 4.3.3.3)

Khoang céch tir TTH dén mép trén ciia mit cat: y = 200 — 72,564 = 127,436 mm
Ung sudt trong cot thép & mép trén ban:

" 33994,48

£ = My 200000 { 20,2724 x (127,436 —68)x 10’
I 10624750

s
cr

J = 66,72 MPa

d, =60 +16/2 = 68mm > 50 mm =>ldy d, = 50 mm (theo TCN 5.7.3.4)
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~ 2x50x1800

A = 36000 mm*

=f, = Z = 23000 =189 MPa < 0,6f =0,6x420 =252 MPa

. (ch)”3 (50x 36000)'/*

do vay lay f,,= 189 MPa > f. = 66,72 MPa Thoa man

Vdy bdn mdt cdu thod man diéu kién kiém todn nmiat & trang thdi gidi han sit dung.

4.3.5.6. Kiém tra bd tri thép theo thiét ké kinh nghiém

Phai dat 16p cot thép dang huéng, f, 2 400 MPa

Cot thép phai cang gan cidc mat ngoai cang tét

Lép day: S6 luong thép 161 thiéu cho méi 16p bang 0,57 mm?%mm. Theo thiét ké trén cot
thép theo phuong chinh 1,11mm‘mm va theo phuong doc 1a 0,8mm?*mm > 0,57mm?*mm
(thoa mdn)

Lép dinh: S luong thép t6i thiéu cho méi 16p bing 0,38 mm?*/mm. Theo thiét ké trén cot
thép theo phuong chinh 1,1 mm*/mm va theo phuong doc 12 0,22 mm*mm < 0,38mm?*mm
=> phii c6t thép theo phuong doc chon N°10 @200 A = 0,5mm?*/mm.

Khoang cach 16n nhat giira cot thép la 450mm.
4.4 TINH TOAN NOI LUC DAM CHU DO TINH TAI

Tai trong tac dung trén dam chu.

Tinh tai: Tinh tai giai doan 1 DCI va tinh tai giai doan 2 (DC2+ DW).

Hoat tai gobm ca luc xung kich (LL+IM): Xe HL 93.

| No1 luc do cang cap (ng suat trudc.

Ngoati ra con céc tai trong: Co ngot, tir bi€n, nhiét do, lun, gié, dong dat (khong xét).

4.4.1. Tinh tai rai déu lén 1 dam chu

Ty trong clla cdc cau kién 1ay theo bang 3.5.1.1 cia 22TCN 272-05, gia thuyét tinh
tinh tai phan bé déu cho méi didm, riéng lan can thi mot minh dim bién chiu.

+ Tai trong ban than dam DC,,

Tinh tai rai déu lén dam chi xudt hién & giai doan cang ng sudt trudc.

EpCi(de) = Y'Ag

trong do:

y - trong lugng riéng cha dim, y = 24 kN/m’

Ay - dién tich mat cit ngang cta ddm khi chua mé& rong. Vi kich thudc da chon nhu trén, ta

tinh dugc A = 7324.4444cm’. Do ddm c6 mo rong vé 2 phia g6i nén tinh thém phdn md

rong ta c6 dugc trong luong ban than cia dim chi gpe)ge) = 20,23 kN/m
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+ Tai trong do ddm ngang: DC1
Theo chiéu doc cdu b6 tri 5 ddm ngang tai vi tri g6i, gilta nhip va L/4, theo chiéu

ngang cdu bé tri 4 dim ngang, suy ra téng s6 dim ngang = 5 x 4 = 20 dam.

2200 200

e —

850

Trong lugng mét ddm ngang: DC1,,= 2200.850.200.107.24 = 8,976 kN
Tinh tai rai déu 1én 1 dam chd do dam ngang:

20.8,976
24,45

+ Tai trong do cédc tdm d& BTCT (khi d6 BT ban mat cau)

£pCi(dn)™ =1,47 kN/m

</ / /~ /7~ /7 S S L LSS L L] 8

1900

a A

Tinh tai rai déu lén | dAm chi do cac tAm d&:

1900.80.25000.107%.24, 4
g = = =292 kN/m
Socra 5.25000

+ Tai trong do ban mat ciu

Ban mat cdu day 200mm, rong 11000mm

200.11000.24,4.107°
gDC(bmc\ = 5 = 10,736 kN/m w=300 kg/m

1

+ Tai trong do lan can '
DC2: Trong lugng lan can xuat hién & giai doan khai thac sau B

300

cdc mat mat -
Ta sir dung loai lan can theo tiéu chuain AASHTO 2 | 300 500
=> Tinh tai DC2 tac dung cho dam bién gp, = 4,654 kN/m =
+ Tai trong cua 16p phu O = =
Lép phtt day 75mm ty trong 22.5 kN/m* M%l S

170



gpw = 11000 x 0,075 x 22,5.10" = 18,5625 kN/m
=> phén b cho 1 dam

gpw = 18,315/5=3,7125 kN/m

Bang tdng két

Do ban mat cau gpe ) pme) 10.736 kN/m
Do TLBT ddm chu gpcy 4, 20.23 kN/m
Do TLBT ddm ngang gpc)dn) 1.23 kN/m
Do 16p phu mat cdu gpw 3.7125 kN/m
Do tdm d& bang BTCT gpc)gq) 2.92 kN/m
Do lan can gp, 4.564 kN/m

4.4.2. Cac heé so cho tinh taiy, (22TCN 272-05, Bing 3.4.1-2)

Loai tat trong TTGH Cuong dol TTGH Sir dung
DC: C4u kién va cac thiét bi phu 1,25/0,9 1
DW: L6p phti mat cdu va céc tién ich 1,5/0,65 1

4.4.3. Xac dinh noi lve
Ta tinh todn ndi luc ddm cht tai 4 mat ct: mat cét gita nhip, mat cat 1/4 nhip, mat
cat cach géi 0,8m va mat cat goi.
D€ xéc dinh noi luc, ta vé dudng anh hudng cho cic mat cat cdn tinh réi xép tinh tai
rai déu lén dudng anh hudng. Noi luc duoc xac dinh theo cong thic:
+ Momen: M, = n.y,.o.¢
+ Lyc cat: V= N.8(Y,0" — ¥, (tvong ty nhu tinh todn ban mat cau véi muc dich
tao ra hiéu ng tai 16n nhat)
trong do:
o - dién tich duong anh hudéng mémen tai mat cit dang xét
®" - dién tich duong anh hudng luc cit duong tai mat cit dang xét
o’ - dién tich duong anh hudng luc cat am tai mat cat dang xét
n - hé s6 lién quan dén tinh déo, tinh du, va su quan trong trong khai thiac xdc dinh theo
TCN 1.32, n=nnpng 20,95
Hé so lién quan dén tinh déo nj; = 0,95 (theo TCN 1.3.3)
Hé s6 lien quan dén tinh du n, = 0,95 (theo TCN 1.3.4)
H¢ s6 lién quan dén tam quan trong trong khai thac v, = 1,05 (theo TCN 1.3.5), 1 = 0,95
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4.4.3.1. Momen
4.4.3.1.1 Mdtcar L/2

+ Dudng anh hudng moémen mat cit

6,1

gira nhip
- Trang thai gidi han cuong do 1 . ,
ng & ' A Hinh 4.14: Dah mémen mdt cat giita nhip
Dam trong (khong cé tinh tai do lan can)

M= 0,95(1,25.gpciomeyt 1:25-8pc1deyt 125 -Detnmt 1:25-8pcieyt 1,5-2pw)-©
=0,95(1,25.10,736 + 1,25.20,23 + 1,25.1,23 + 1,25.2,92 + 1,5.3,7125).74,42
= 3497,038 kNm

Dam ngoai (chiu toan bo tai trong do lan can)

M,=0,95(1,25-gpc1bmey + 1525-8pciet 125pciny + 1:25-8pcia + 1.3-Epw + 1.25.8pcp) -
=0,95(1,25.10,736+1,25.20,23+1,25.1,23+1,25.2,92+1,5.3,7125+1,25.4,564).74,42
= 3900,375 kNm

- Trang thai giéi han sir dung

Dam trong (khong c6 tinh tai do lan can)

M= 0,95(1.gpci (bmey*t 1-8pcideyt peiany ™ 1-Epci@ayt 1-8pw)-@
=0,95(1.10,736+1.20,23+1.1,23+1.2,92+1.3,7125).74.42
=2745,136 kNm

Dam ngoai (chiu toan bd tai trong do lan can)

M,= 0,95(1-gpci (bmeyt 1-8pci(deyt I -peinyt 1-8ocie t1-8owt 1-8pc)-©
=0,95(1.10,736+1.20,23+1.1,23+1.2,92+1.3,7125+1.4,564).74,42
= 3067,806 kNm

4.4.3.12 Mt cér L4
+ Dudng anh hudng mémen mat cét 1/4 nhip

Q = 58,815m°

4,575

Hinh 4.15: Ddh momen mdt cat LI4

- Trang thdi giéi han cuong do 1

Dam trong (khong cd tinh tai do lan can)
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M= 0.95(1.25.2p5¢ 1 ome T 125-80¢1 eyt 125-20¢ 1 @yt 123 8D (05 109 -8pw)-©
=0,95(1,25.10.736+1,25.20.23+1,25.1,23+1.25.2,92+1,5.3,7125).58.815
=2763.75 kNm

Dam ngoai (chiu toan bo tai trong do lan can)

M, = 0951252151 eyt 123 2bc 110y 125 - peram 1:23-2pc 1 eyt 1-3-8pw1:25.8pc) - ©
=0.95(1.25.10,736+1.25.20,23+1,25.1,23+1.25.2.92+1,5.3,7125+1,25.4,564).58,82
=3082,513 kNm.

- Trang thdi gid han sir dung

Dam trong (khong c¢6 tinh tai do lan can)

M, = 0.95.(1.oc1im - Epc1weH  oernt - Eocriant - Eow). @

=0,95.(1.10,736+1.20,23+1.1.23+1.2,92+1.3,7125).58.815
=2169,513 kNm

Dam ngoai (chiu toan bé tai trong do lan can)

M, = 0.95(1.gocrimo - ociuot L-ocian™ 1 -Bocrent 1-8owt - Epea)- 0
=0.95(1.10,736+1.20,23+1.1,23+1.2,92+1.3,7125+1.4,564).58,815

= 2424523 KNm
4.4.3.1.3. Mdi cat edach 201 0,8 m
+ Pudng anh hudng momen mat cat cdach g6i 0,8 n

Q=9 44m’
I__T_TA, o —— e ———

0.7738

N

Hinh 4.16: Dal mat cat cdch goi 0,8m
- Trang thai gid1 han cudng do 1
Dam trong (khong ¢6 tinh tai do lan can)
M, = 0.95(1.25. 8¢ 1 tmer 1-23- e 1ae
=0,95(1,25.10,736+1,25.20.23+1,25.1,23+1,25.2,92+1,5.3,7125).9,44
=443 5909 kNm

Dam ngoai (chiu toan bé tdi trong do lan can)

+1.25. ¢ ant 1225 -Boc i3 -8pw)-0

M= 0951252yt L2 Bociaet 12 oo 12 eyt 1 -Bowt 12580 ©
=0,95(1.25.10.736+1,25.20,23+1,25.1,23+1,25.2,92+1,5.3,7125+1.25.4,564).9,44
=494.7534 kNm
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- Trang thdi gidi han str dung

Dam trong (khong c6 tinh tai do lan can)

M, = 0.95(1.8ocitme - 8ociwert Lociwa 1 -Bocignt L -8ow)-©
=0,95(1.10,736+1.20,23+1.1,23+1.2,92+1.3,7125).9.44
= 348,214 kNm

Dam ngoai (chiu toan bo tai trong do lan can)

M,= 0,95(1.gpc i bmey* 1-8pcider™ I -peiany 1 -8Dci 9oyt 1 -Bow+1-8pc)-
=0,95(1.10,736+1.20,23+1.1,23+1.2,92+1.3,7125+1.4,564).9,44
= 389,1439 kNm

4.4.3.2. Luc cat
4.4.3.2.1. Mdt cér 12

+ Duong anh hudng luc cat mat cit giita nhip

w+ = 3,05m’
)
o- = 3,05m° =]

Hinh 4.17: Ddh mat cdt L2

- Trang thai giéi han cudng do 1
Dam trong (khong c6 tinh tai do lan can)
V.= 0.9501,25(80c) e+ Eociert Bocianocian)® = 0.9 @t tmer* ociaert Bociian
+ Eocium)® + (1,5.80w ©°—0,65.80w.07)]
V,=0,95[1,25(10,736+20,23+1,23+2,92).3,05-0,9(10,736+20,23+1,23+2,92)3,05+
+(1,5.3,7125.3,05-0,65.3,7125.3,05)]
=44,75544kN
Dam ngoai (chiu toan bo tai trong do lan can)
V= 0.9501.25(2pc) (bme )t BDC 1 (de) TEDCI iy EDCH oy EDC2) O 0.9(8ne ) (bmey H 2D 1 e F
+EnC1dny T 8C1d M 8D+ (1.5.8pw® —~ 0,65.gpw-0)]
V,=0,95[1,25(10,736+20,23+1,23+2,92+4,564)3,05-0,9(10,736+20,23+1,23+2 .92+
+4,564)3,05+(1,5.3,7125.3,05-0,65.3,7125.3,05)]
= 49,3839 kN
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- Trang thdi gidi han suir dung
Dam trong (khong c¢é tinh tai do lan can)
V= 0,95[1.(8pc 1 (omey+BDC 1 (dey T BDCHdny TBDC1e))® — 1-(8DC 1 (bmey T BDCI ey F8DC (any+
+8nciaa)®© + (1.8pw @ —1.gpw.@7)]
V.= 0.95[1.(10,736+20,23+1,2342,92)3,05-1.(10,736+20,23+1,23+2,92)3,05+
+(1.3,7125.3,05-1.3,7125.3,05)]
= 0 kN
Dam ngoai (chiu toan bo tdi trong do lan can)
V= 0.95[1.(8pc1(bmey T 8DC1(de) FEDC dmyHEDC ey 8Dc2)® = 148pci (bmeyT8DC) eyt
+ 2nCi(dny TEDCI 98 T8O+ (1.gpw 0 —1.gpw.0)]
V,=0,95[1.(10,736+20,23+1,23+2,92+4,564)3,05—
-1.(10,736+20,23+1,23+2,92+4,564) 3,05+ (1.3,663.3,05-1.3,663.3,05)]
=0 kN
4.4.3.2.2. Mdt cdt L12; Li4; mdt cdt cach goi 0,.8m; mdt cdrt goi

+ Dudng anh hudng luc cat mat cat 1/4 nhip

o+ = 6,8625m”

V)
h—
2 o

(- = 0‘7625m
—_— &)
1 3

Hinh 4.18: Ddh mat car L/4

+ Dudng &dnh hudng luc cit mat cat cich géi 0,8m

S ——

T @+ = 11,3398m*

0,961

w- = 0,0196m”

0,049

Hinh 4.19: Dah mdt cat cach goi 0,8
+ Dudng anh hudng luc cat mat cat goi

—

\\_

+ = 12,2m2

Hinh 4.20: Ddh mdr cdt goi
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Lam tuong tu nhu trén, ta c6 bang tong két sau:

Mo6men do tinh tai (kNm)

L/2 L/4 0,8m tir goi
TTGH_ TTGH SD :ITGH TTGH SD TFGH TTGH SD
cuong do 1 cuong do | cudong do 1
Dam trong | 3497,038 2745,136 2763,75 2169,513 443,5909 348,214
Dam ngoai | 3900,375 3067,806 | 3082513 2424523 4947534 | 389,1439
Luc cat do tinh tai (kN)
L/2 L/4 0,8m tir goi Goi
1?Gi TTGH T?Gi TTGH TTG? TTCGH ;gGi* TTGH
. . ut A cuong do
cuonlg 0 D (:LrUnIg o Sp LUOI;g 0 ) 1g , D
[[r)j:; 44,75544 0 265,5604 | 203,4972 | 472,3428 | 377,6441 | 508,7431 | 406,9944
rl?g?)r:i 49,3839 0 299,778 |229,9456|533,7252 | 398,7219| 533,7252 1 459.,8912

4.5. NOI LUC DAM CHU DO HOAT TAl

4.5.1. Tinh toan hé s6 phan boé hoat tai theo lan

Tieu chuan 22TCN 272-05 dé cap dén phuong phip gin ding dugc dung dé phan bo
hoat tai cho ting dam (TCN 4.6.2.2.2). Khong dung hé s6 lan cia TCN 3.6.1.1.2 véi
phuong phap nay vi cdc hé s6 dé da dugc dua vao trong hé s6 phan bg, trir khi dung
phuong phdp mémen tinh hodc cdc phuong phdp don bay.

Nhirng kich thudéc lién quan:

Chiéu cao ddm: H = 1200mm; khoang cdch cua cdc dam: S = 2400mm; chiéu dai
nhip: L = 24400mm; khodng cdch tir tim cia dam bién dén mép trong cua lan can

d. = 1200 - 300 = 900mm

Dam T thudc pham vi d4p dung nhifng céng thic gan ding ciua 22TCN 272-05 (bang

4.6.2.21 va 4.6.2.2a-1). Hé s6 phan bo hoat tai dugc tinh nhu sau

4.5.1.1. Hé s6 phan bo hoat tai theo lan déi voi mémen uon

+ Doi véi dam gitta (22TCN 272-05, bang 4.6.2.2.2b-1):

Mot lan thiét k€ chiu tai:

0,4 (E]U,} E,—
L Lt

g,=0,06 + (——)
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Hai lan thiét ké chiu tai

0.6 02/ K 0.l , 0.6 0.2
gmz(LO75+( S| (§} : :cx075+(“4oo] ( 2490 ) 1=0,636
2000/ \L) Lo 2000, 24400

+ D61 vai dam bién (22 'CN 272-05, Bang 4.6.2.2.2.¢c-1)

Mot lan thiét ké chiu tai

Str dung quy tac don bay

Do cu ly theo chiéu ngang cdu cua xe tai va xe 2 truc (Tandem) déu [a 1800mm nén

ta ¢6 so d6 x€p tai nhu hinh vé cho ca 2 xe

1800 . 500

Sy — .

2400 2400 | 1200

0417 1 1167

Hinh 4.21: Phuong phap don bav

120417 +1.167)

= 0,95 Khong ché

Em 5
Hai lan thiet ke chiu i Em= €8 trong
trong do :
=06+ 0620 9
3000 3000
g =0,9~095=0855

om

4.5.1.2. Hé 56 phan bo hoat tdai theo lan doi vor luc cat
+ D1 voi dam gita (221TCN 272-03, Bang 4.6.2.2.3u-1):

Mot tan thict ke chiu tan:
3

0. =036+ = =036+~ _0,676
- 7600 7600
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Hai lan thiét ké chiu

S S Y 2400 { 2400
g=02+ - =02+ -
7600 \ 10700 7600 1\ 10700

J = 0.465

+ D61 véi dam bién (22TCN 272-05, bang 4.6.2.2.3b-1):
Mot lan thiét ké chiu tai
Str dung quy tac don bay, tuong tu nhu tinh hé $6 phan bo cho momen o trén. ta ¢6
o= 0455
Hai lan thiét ké chiu tai
2. =€ Bren womy

d. ¢
trong d6; e =0,6+ ——=e=0,6+ 900 =
000 3000

Theo 22TCN 272-05, TCN 4.6.2.2.1 khi diing phuong phidp don bdy phdi dua vio h¢

so lan m. DGi v6i | lan chiu tai m = 1.2. M6 hinh nguyén tic don biy cho diam bieén

0.9

duogc chi ra trén hinh vé)
4.5.2. Tinh toan hé so phan bo cua tai trong ngudi di bo

Str dung phuong phip dén bay. tinh cho ca mémen va luc cat

MITITITIT]

1200 l
-t

TP TT T

T
—

Hinh 4.22: Tinh hé s6 phan bo'tdi trong cho ngiai di bo
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Cot tai trong phan bo nguot 12 luc tap trung, suy ra:
pg=10625x15 15941

Vay h¢ s6 phan bd cua hoat tai va nguot di bo:

i B Dam giira Dam bién

_MOmcn uon gy, 0.636 0.95
Luc cat gy 0.676 0,9
I\;gu()‘i-di bo gy 1,594 1,594

4.5.3. Xac dinh noi luc

Hoat tdi xe 016 thiét ké va quy tac xép tai (TCN 3.6.1.3)

Hoat tai xe HL.93

- Hoat tai xe oto tén mat cau hay két cau phu tro (HL- 93) & gédm mot 16 hop cla:

+ Xe tai thiét k& hoac hai truc thiét ké.
+ Tai trong lan thiét ké.

- Hiéu dng lyc cua tu trong lan thiét ké khong xét luc xung kich.

- Quy tac x€p tai (TCN 3.6.1.3)

Hic¢u ung luc 16n nhat phai duoc 18y theo gid tri 16n hon cua cdce truong hop sau:

+ Hicu dng cua xe hai truc thiét k& 16 hop vdi hiéu ung tdi trong lan thiét ké (HL93M).

+ Hicu tng cua mot xe tar thiét ké ¢é cu ly true banh thay doi nhu trong TCN 3.6.1.2.2
to hop voi hicu tmg cua tai trong lan thiét k& (HLI3K).

Poi véi cdc momen am gida cdc diém udn nguce chiéu khi chiu tai trong rai déu trén
cac nhip va cht déi vé&: phin lue got gitra thi &y 90% hiéu dng cua hai xc tai thiét k& cé
khoang cdch truc banh trude xe nay dén truc banh sau xe kia 12 15000mm t6 hop 90%
hiéu tng cua tar trong lan thiét k¢: khoang cach gita cac truc 145kN cia mai xe tai phai
lay bang 4300mm (HL93S).

Cic truc banh xe khe.. pdy Licu ung lirc 1én nhat dang xem xét phai bo qua

Chiéu dai cua lan xe thiét k¢ hoac mot phan clia nd ma gy ra hiéu Ung luc 16n nhat
phai duoc chat tar trong lan thiét ké,

Tai trong nguot di bo (PL)

- Tai trong nguoi di bo 3 kN/m® (TCN 3.6.1.5) phan b6 trén 1.5m nén tai trong ri
déu cua ngudi di bo la 3.1,5 = 4.5 kN/m va phai tinh dong thoi cing hoat tai xe thiét ké.

* So do tinh: So do tinh cua dam chu la dam gidn don nén khodng cich gilta cdc truc
cua xe tai thict ke trong da s6 cdc truong hop deu liy = 4.3 m

* Cach x¢p xe tai lén duong anh hudng: Xc¢p xe sao cho hop luc cua cic truc xe va
true xe gan nhat cdach deu tung do 1on nhat cia dudng anh hudng.
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Vi Xe tai: Hop lue Hop lyc 1,2m
op Iy P

. . x=1455m ¢
30 +450+ 145x=14543-%) |, 4sm [1am | d 1
/l Fal
=>x =1455m l & l l x=0,6m
Véi xe 2 truc: ' ! Y '
_ _ 43 kN 145 kN 145kN 110kN 110 kN
- Xép »e tai HL 92 4 tai trong lan
tér due ng anh hrd g md men
4.5.3.1. Momen
+ Pudng anh hudng momen mat cat gita nhip
1455
43 ——Tdﬁ
0725 9,3kNim

J 48625

f
6.1
\1.31375

Hinh 4.23: Ddlt momen mdt cat gifta nhip
Momen tai mat cat gita nhip chua tinh céc hé <6
My it ane= 2P-Yi + 9.3.0

trong do

P - trong lugng cac truc xe

y, - tung d6 duong anh huong

My = 2P

My o = 35.3.48625 +145.5,73625+145.4,31375=1529,269 kNm

M .ipe = 9.3.0 trong d6 w: Dién tich dudng anh huong

M| ine=9.3.74,42 = 692.106 kNm

Tuong tu xép: Tar trong nguoi Pl 1én dudng anh hudng momen (tai trong phian bo
déu 4,5 kN/m)

Ye 2 trve + Tai trong lan 1én dudng anh hudng moémen

ta¢, enb Fudog momen tay v mat Cat 1/4 nhip va mat caccach g61 0.8 m

180



1,455

L 43 ] 43
i ‘ i
0.7275 9, 3kN/m
—Wi%V‘{l}@}%l&lH}l
- 1] —
\/

Dah mat cat L4

1455

3 A<
J{, 43’ e ?__u.w_i:"__

07275

9,3kN/m

+o

07738

0.75

0,657

AN AT O O O O O O O O IR A

Hinh 4.24: Puli mdr car cach g6i 0.8m

Lam tuong tr mat cat gia nhip

Tat mat cat L/2

| tung do vl 3,48625 M 1579.269
‘i Xe ta lung do y2 573625 | My, 692,106
i tung do y3 1.31375 Moo e 1276
o tung do ytl 58 M)y 334,89
i Xc hat truc - :
} C tung do yi2 5.8
i Tai mit cat L./4
| tung do y! 0,80-44 M i 1146,394
LNe tung do y2 4.03 M, 546,9795
|}_ tung do y3 3.682 M. 9 e 940.5
L tung do i1 1425 1 My, 264.6675
Pxe haa true - ; ‘ - R
= tung do vi2 4125 |
i Tai mat cat cach goi 0.8m |
i tung do v 1 0.75 M 121515 |
Xe i lung do y2 0657 | M, 87,792
tung do y3 0 M5 e 104,2195
, , tung do ytl 0,754 M, 42,48
N¢ har truc - — -
tung do vi2 0.193:15
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Tir dé xdc dinh dugc Momen tai cac mat cat (chua nhan cdc hé $8) - kNm

§
Mat cat Giita nhip 1/4 nhip Cich goi 0.8m
Xe tai 1579,269 1146,394 121,515
Xe hai truc 1276 940.,5 104,2195
PL 334,89 264,6675 42,48
Tai trong lan 692,106 546,9795 87.792
4.5.3.2. Luc cdt
+ Duong anh hudng lyc cit tai mat cat giiia nhip
Xép xe tai HL-93+Tai trong lan 1én dudng anh hudng luc cét
43 43
145KN 145kN 35KN 9.3kN/m
" =
w - =3,05m’ ™ o \I_g\
I 2
\ w +=3,05m

Hinh 4.25: Xép tar lén ddh liec cdr mcr cdr Li2

Luc cat tai mat cat giita nhip chua tinh cac hé s¢
View= 2PY,
wong do
P; - trong luong céc truc xe
Y, - tung do dudng anh hudng
V.cwi=35.0.148+145.0.324+145.0.5 = 124.66 kN
Viine = 93.0
trong dé: o - dién tich dudng anh hudng duong cua luc cat
View = 9.3.3.05 = 28,365 kN
Tuong tu x€p: Tai trong ngudi PL 1én duong dnh huong moémen (tai trong phan bé
déu 4,5 kKN/m)
Xe 2 truc 4 Tar1rcng lan lerno dudng danh hudrg m :men

+ Dudng anh hudng luc cat tai mat cat 1/4 nhip
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145kN 145kN I5KN 9.3kN/m

RRE IREN /REREEE f

o + = 6,8625m?

. —
™~ o
O M~ (e o]
o =0.7625m’ s ﬂ
[aw]
\ o

Hinh 4.26: Ddh liee car mdr ot 14
+ Dudng anh hudng luc cat tai mat cat cich géi 0,8m

43 | 43 '
f i

&i?#Hi??l#%%&&#?il#&&&#&%

w+ =11,3398m?

Hinh 4.27: Ddl liuc car mdt car cach goi 0,8m

0,961
0.786
0,611

o =0.0196n

0,049

+ Dudng anh hudng luc cit tai mat cat goi

7‘,_ 7__4,3,_7%_ A3 __.-“*

}}JI{T#I#%L#@}%J{&&#4&&#&%#

0,824
0,648

w+ = 12,2m2

Hinh 4.28: Ddh luc car mdr cdr gai

Lam tuong t mat cat gita nhip

T d6 xdc dinh duge luc cat tai cde mat cat (cha: tinh cdc hé $8) -kN
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Tai mat cat L/2
tung do y35 0,148 ‘e L 124,66
Xe tal tung do y145 0.324 Viin 28,365
tung do yl145 0,5 Ve e 104,75
_ tung do ytl 0.475 Vi 13,725
Xe hat truc e :
tung do yt2 0.45
Tai mat cat L/4
tung do y35 0.398 Ve tis 205,765
et tung do yl145 0.573 Vi 63.82125
tung do yl145 0.75 Ve e 156,75
- tung do ytl 0,725 Vi 30.88125
X¢ hai truc :
tung do yt2 0,7
Tai mat cat cich goi 0.8m
ung do y35 o6l |V 274.7
Xe tai tung dé y145 0.96! Vi 105,4601
tung do y145 0.786 Ve 7 e 203,39
_ _ tung dé ytl 0.937 Vi 51,0291
Ac haa true -
tung do yt2 0912
Tai mat cat goi
tung do y35 0,648 Ve 287.16
Xe tai tung dé yl145 0.824 Viin 113.46
tung do y145 | Vi e 218,13
) _ tung do vl ] Vi 540
i Ac hat truc -— :
| tung do yi2 0983

- Nhein vé1: Noi lue tai cdc mat cat dudi tic dung cta xe hai truc luon luon nho hon
xe L. Vay ta chi phai kiem todn noi luc cha ddm chu dudi tic dung cua:
Tinh tai + Xe tai HL-93 + Tai trong lan + Ngudin di bo
4.5.3.3. To hop néi luc
* To hop theo trang thédi gidi han cudng do |
+ To hop momen theo trang thadi gidi han cuong do 1 (TCN 3.4.1.1)
My =1 (p-Mper + 1pMpea + vpMpw + LMy + 175240 My )
+ To hop luc cit theo trang thdi gidi han cudong do 1 (TCN 3L 1.1)

Vi=nGpVper Ve HYpVow + LISV g+ 17520 Vi)
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trong do:

M, - momen do hoat tai tac dung lén | dam chu (dd tinh h¢ s6 phan b6 ngang)

M, - momen tinh todn theo trang thai gidi han cuong do [ cua dam giita
V. - luc cat tinh 10dn theo mang thdi gidi han cudng do [ cua dam gifra

/)y - Xdc dinh oomuce 1.3.2

1 - hé so lién quan dén tinh déo tinh du. va su quan trong trong khai thic xdc dinh theo TCN 1.3.2

N =nnpik 2 0.95
He o lien quan dén tinh déo npy = 0.95 (theo TCN 1.3.3)
He so lien quan dén tinh du nj, = 0.95 (theo TCN 1.3.4)

He <o lien quan dén tam quan treng trong khai thac n, = 1,05 (theo TCN 1.3.5)

n =095
IM = h¢ s6 sung kich IM =25% theo TCN 3.4.1-1.
Mo = up HUFIMIM g+ Mg

Viten = v HIHINDV Y

xe Ll Iim}
2ag» @1 e 8o phan bo tai rong cho momen va luc cat.
* H¢é s6 tal trong va to hop theo trang thdi gidr han strdung [

M =M e + Mo+ Mo + Mg + My

Vl,: V +VU{.,+V ‘)\\.4-\/11l \M+V|’1,

DU - N
Bang no1 lue do hoat tai (xe tar HL-93 + Ngua + Tai trong lan)

Trang thar g1t han cuong do 1

j ' ! . o L]
; Nt cal : [./2 L/4 | Cdch goi 0.8m Goi
:l-— - - m—— — _— —_— —»u*,\ — e —— —.,_.F——. —— - — — —— | - —
- Momen (kNm) } Dam trong A5H1AAS 2047.8 J_ 346.741 0
Dimagoin | H3LI2 33307 429415 0o
Ll_u'c cat (kN Dimtrong | 169353 | 31264 | 456,827 483.81
‘ | Damnpodi | 295.547 ] 532.59 ‘ 764.335 80747
Trang thai gron han su dung

Ml cil I - B P Cich 961 0.8m Goi
S Damouong | 222951 16811 220,153 0
! .\](‘)”]&\” {l\\lﬂ) 1 _ e e i e o b & i o ot o o s
| CoDamagon | 281341 21148 272.644 0
|  Dimuong  107.526 198.5 290.049 307.181
Pre cal (kN E— i i
g U Damngoai | 187.649 | 33813 485.292 512.680
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Bang tong két noi luc trong dim chu

Trang thai giéi han cudng do |

Goti j

Mat cat L2 L/4 Cach goi 0,8m
Dam trong 7008,52 54145 790,332 0
Momen (kNm) -
Dam ngoai 8331,49 6413,3 924,168 0
, Dam trong 214,109 578.,2 929,170 992,554
Luc cat (kN) -
Dim ngoai 344,931 832,36 1298.,060 1341,19()*4
Trang thdi giéi han s dung
Mat ca L2 L/4 Céch g&i 0,8m G6i
Dam trong 4974,65 3850,7 568,367 0
Moémen (kNm) —
Dam ngoai 5881,22 453972 661,788 0
, Didm trong 107,526 402 667,693 714,176
Luc cat (kN) _—
Dam ngoai 187,649 i 568,1 884,014 972,571
4.6. CAC DAC TRUNG VAT LIEU CHO DAM CHU
4.6.1. Thép
4.6.1.1. Thép irng sudt trucc
St dung tao thép 15,2mm. Dién tich | tao 140 mm®
- Cudng do kéo quy dinh cua thép (ng suat trudc:
f.. = 1860 MPa (TCN 5.4.4.1)
- Gi6t han chay cua thép ing suit trudc:
f,, =0,9.f,, =1670 MPa (TCN 5.4.4.1)

- Modun dan hoi cua thép ding suat trudc:
E, = 197000 MPa

- Str dung thép c6 do tu chiing thap cua hang VSL: tiéu chuan ASTM A416 Grade 270.

- Ung sudt trong thép tng sudt khi kich:

{,=0,8f, =1488 MPa

- Ung suat trong thép sau cdc mat mdl trong giai doan sit dung:

0.83.f,,=0,83.1670 =1386.1 MPa

- Ung sudt trong thép sau cdc mat mat trong giai doan khai thdc:
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0.8.f,,= 0,8.1670 = 1336 MPa
- Chiéu dai tut neo: AL = 0,002m / Ineo
4.6.1.2. Thép thuong
Gidi han chay 61 thieu cta cot thép thanh: f, =400 MPa

Modun dan hoi: E_=200000 MPa

4.6.2. Bétong
Ty trong cua bétong: v =24 kN/m’
Cuong do chiu nén cua bétong quy dinh ¢ twdi 28 ngay f =40 MPa
Cudng do chiu nén clia bétong lic bat dau dat tai hoac tao tng suat trudce:
f. =0.85f =34 MPba
Modun dan hoi cda bétong lam dam:
E, =0,043.y"% ! = 33994 .48 MPa
Modun dan hoi cua bétong lam dam lic cang kéo:
E. =0.85E_=0.85.33994.48 = 28895.3 MPa

H¢ s6 quy doi hinh khoi tng suat (5.7.2.2):

(£ -23)
B, =0.85-0.05%" " =/ =0,764
Cuong do chiu kéo khi uon:
[, =0.63/[’ =3,98 MPa (TCN 5.4.2.6)

4.7 CHON VA BO TR CAP DUUNG LUC

4.7.1. Chon so b¢ so luong cap du ing luc

C6 the tinh so bo dién tich cdp du dng luc dua vio gidi han ing suit kéo trong bé
tong. va gia thuyét téng mat mat. O day ta iinh cho giita nhip dim bién vi ddm bién chiu
momen udn va luc cit 1én hon ddm trong.

Gidi han dng suat kéo trong bé tong (U'S tai thé dudiy 0 THGH St dung la

0.5/f = 0,5J40 =3.162 MPa (TCN 5.9.4.2.2-1)

Tri s6 nho nhat cba luc kéo trude Fr, dé dam bdo tng suit kéo thd dudi khong vuot
qud gidi han bi¢u dién nhu sau:
b

Naloa 1 <3,162 MPa
A, I I
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trong do
I - momen qudn tinh cda mat cat tinh doi
vy, - khoang céch tir truc trung hoa dén thd duéi cha mat cat tinh doi
(Gia thiét 1dy mat cat khong c6 c6t thép DUL)

Ta c6 mat cat chir T sau tinh déi nhu sau:

L 180cm
§p|
=
20cm
5
5
§
3
60cm
Hinh 4.29: Mdt car chit T quy dor
Tinh dugce cac dac trung hinh hoc
. . .. i i ]
Dién tich mat cat quy doi i , J
LA 732444 cm’ |
Momen qudn tinh mat cat quy doi

So 531492 cm’

Vi 72.5642 cm

Iph;’inc:’mh 2812717 cm’

_lph;‘inhl.mg 368575 cm’

_[thgyl_f)_istl 412550 cm'’
[ 1062475 em’ |

Myc: mémen tai mat cat gitta nhip trong THGH Sir dung do tinh tdi giai doan | vi
tinh tai giai doan 2 gay ra
Mpse = Moy + Mpes + My = 3067.806 kNim
M, | ;v mOmen tai mit cat gita nhip trong THGH Su dung do hoat i +xung kich
AV T,
M, | v = 222951 kNm

Thay vao cong thic trén;
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Luc cang F; 2 6572 kN
Gid thigt US trong b6 sau céc mat mdt = 0,6f = 0,6x1860 =1116 MPa =1116 N/mm

6
=> A > i 554810 = 4971 mm’

" 0.6xf, 1116

Pé thod min diéu kién cudng do ¢6 thé dung cong thic gan ding sau:

OM,= O(A,, x 0,85, + Af,)0.9h 2 M,

pu
trong dé: ¢ = 1,0
PPR = 1,0 (hé s& tng suat) [TCN 5.5.4.2]
h - chiéu cao dam = 1200 mm

M,, - mémen uon tai giita nhip theo trang thai gidi han cuong do 1

M, 8331.49x10°

Agg 2
P~ $0.85(,,,(0.9h)  1,0(0.85)(1860)(0.9)(1200)

Ta co:

A, > 48794 <4971 mm* > TTGH cudng do khong nguy hiém
D3Gi véi loai bé cdp tao 15.2 moéi tao ¢é tiét dién 1,4 cm’

Anps
Ps 4971 _ 35 504 1o
140

Sé tao cdpn =
apg

Chon $6 tao cip n = 38 tao—> A, = 5320 mm’
4.7.2. Bo tri cdp du ing hic
+ Bo'tri trong mdr phang diiny

Céc bd cdp dugce bo tri trong mat phang ding theo duong gap khic
Ta bo tri cac bo cdp tai MC dau dam va mat cat gitia dim nhu san:

L
RE1T.25
A o

! | !
E@{G,s '6,6 is.s 165 [6,5 [6,5
Hinh 4.30: B¢ i cap DUL
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180 180

&’l &
.

<

[BIa[B[13]13

.o: :00
oy oee XX
e sve [ XX}
ese es e
60 80
Mat cat gitra nhip Mat gdi

Hinh 4.31: B6'tri cap DUL

Ta cé:
*V§i mat cat gita nhip:
Khoang cach tir trong tam c¢6t thép chiu kéo téi day dam
8x6,5+8x13+8x19,5+8x26+4x32,5+2x39
) 38
- Khoang cich tir trong tAm mdt cat t6i trong tam cot thép chiu kéo
ecy = yd - 12,33 = 53,406cm

=19,159cm

y

*V & mat cat goi:
_6><6.5+6xl3+6xl9,5+6><26+2x32,5+2x39+2x48+2x61+2x74+2x87+2><100
38

=33.5an

y

4.7.3. Tinh cac dac trung hinh hoc ctia mat cat tinh doi
He s6 tinh doi tir thép sang bé tong:
Enep 197000
E

©33994,48

n=

betong
V6i mat céit giira nhip:
+ Xdc dinh A, Dién tich mat cat tinh déi

Ay= Ag+ A= 732444 + 5,795.5320 = 763274,15 mm’

+ Xdc dinh S ;: Momen tinh ciia mit cat tinh doi

Trong tam cdc bo ot thép: y=191,58 mm
S =Sp+ nALYL= 531492181 +5,795 x 5320 x 123.3 = 537398504 mm*

W~
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dJ

+ Xac dinh v'

y= Su =704.07 mm

tl

+ Xdc dinh y |

ul
+ Xdc dinh [ ;: Momen qudn tinh cia mat cét tinh doi

g = Ig+5.795% 5320% (704,07 — 191,58)°
[,=2,509%x10" mm’

* P61 voi cde mat cat khdc (mat cat goi) cling lam tuong tu.
K¢t qua tinh todn the hién ¢ bang sau:

Tinh cho dam bién

vyl =h—y! =1200 - 704,07 = 49592991 mm

L Dac trung Mat cat gilra Mat cat goi bon vi
| AL 76327415 978724.15 | mm’
| S 537398504 | 573922717 mm'
Mat cat : - _
5 vd 704.07009 \ 586G.39885 mm
tinh do e e o e e e
vl 495.92991 - O13.6011S mm
| I 2.509E+10 2.89E+10 mm”

4.8. TINH TOAN CAC MAT MAT UNG SUAT
Do vor dam T kéo trude ta ¢6 cac mat mat sau: [TCN 5.9.5]

Al = M pg + Af g + AL + ALy

4.8.1. Mat mat do nén ngan dan hoi Af .o [TCN 5.9.5.2.3]
E

3 - ‘P
A‘N{S - Fj_

l

fven

rongdo:

[ op - tong ting sudl be tong v trong tam cua cic bo thép ang suat do lye duing luc khi truven

Vi L trong cua bo phin o cie mat cat momen gita dim (MPa)
IEP - modun dim hor cta thép due ang tue (MPa)
I, - modun dan hor cia be tong hic truyeén lue (MPa

F, = 0.700,A, = 0.7(1860)(5320) x 10 = 6927 kN
M, = 1379.296 kNm
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foo- F, _FieéL MdgeCL
WA [ ¥ [
3 4 S
7 6 . 6 2 6
__6,92 x 10 _6 027x10" x534 +1579,296><l()“>)<534 - 29.6 MPa
2,509%10

f,

P 763274.15 2,509% 10"
E, = 197000 MPa

E,. = 4800+/40 = 30360 MPa

E 197000
_ P _ B ,
pES — E A pep 30360 (291 6)" 192,06 MPd

(9]

Af

4.8.2. Mat mat do tu chung cap thép lic truyén luc

=log(24t)[i_0 Sslf
’ pJ

PRET 400 | f

py
t - thoi gian gia dinh tir lic cang dén lic cat cot thép = 4 ngay
f,; - ung sudt ban dau trong bd c6t thép J cudi giai doan cing

- Lap lan dau:
fo; = £ — Afes =0,74(1860) - 146,13 = 1184,34 MPa

f, =0.9f,, =0.9(1860) = 1674MPa

_ log(24x4)(1184,34_0‘55}1 1S 12924 MPa

Af
PRI 40 1674 )

“inh lai f;va Af g,
f,= 118434 29,24 = 1175,
= 103(24"4)(“75’1 ~0,55]1175,1 =8.85 MPa

Af
PRI 40 1674
- Lap lan 2:
£, =0, —(Af s +Af p,)=0.74(1860) - (192,06 +8,85) = 1 175,49 MPa

F; =5320x1175.49 =6253,6 kN

f 4= 30,22 MPa

= 297900 35 55— 196,09 MPa
PES 30360
£ =0, ~(Af g5+ A, )=0,74(1860)~ (196,09 +8,85) = 1 1 71.46 MPu

P P
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_log(24x4)( 1,7 16
40 t 1674

Af g, 0,53}1171,46=8,69 MPa

p

4.8.3. Mat mat do co ngot
H 1a d6 am tuong 16i = 70% —> Af 5= 117 - 1,03 x 70 = 44 9 MPa
4.8.4. Mat mat do tir bién

Af =12 % £y = 7 % Afgo= 12 % 29.6 ~ 7 x 8,8 = 293,6 MPa

dp
4.8.5. Tinh gan ddng tong so mat mat theo thoi gian: [TCN 5.9.5.3.1]

£ -4
A, .—.230{1 ~0,15¢ I}MPPR
41

trong dé: PPR = 1,0 ty 1é du (ng luc mét phan
5541

A,»p=230[1—0,15 }—4!:259,2 MPa

Pai vai tao cap ¢6 do tu trung thap:
Ay, =256.2 41- 18,2 MPa
4.8.6. Tong mat mat du dng suat
Apr = (mat mat ban dau) + (mat mat theo thoi gian)

Af r = (192,06 + 8.69) + 218.2 = 418.95 MPa

4.9. KIEM TOAN THEO TRANG THAI GIGI HAN CUONG DO |
Trang thdi gidi ban cudng do phéii duoge xem xét dén dé dam bao cudng do va su on
dinh ca vé cuc bo va toan thé duoc du phong dé chiu duge cdc té hop tai trong quan
trong theo thong ké duoc dinh ra dé ciu chiu dugc trong tuéi tho thiét ké cia no.
Trang théi gidi han cudong do dung dé kiém todn cdc mat cudng do va on dinh.
4.9.1. Kiém toan cuong do uon
Céng thic kiém todn doi véi trang thédi gidi han cuong do |
M, $¢M
Momen tinh todn M, trang thai gid1 han cuong do [
Mu :nZYiMn
K¢t qua M, cua dam giita duge tong két trong muc 5.3.3.

5tc khidng uén tinh todn M, =¢M,
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trong do
¢ - hé 56 khang uén duoc quy dinh & TCN 5.5.4.2, dung cho uén va kéo bé tong cot thép ing
suat truéec ¢ = 1.0

M,, - sitr khang uon danh dinh (iinh toan siic khang uén danh dinh (TCN 5.7.3.2))

Phan bé ting suit theo hinh chit nhat (TCN 5.7.2.2)

Quan h¢é tu nhién giira Gug sudt bé tong chiu nén va ting bién cd thé coi nhu mot khdi
hinh chit nhat tuong duong bang 0,85f’ phan bd trén mot giGi han bot n.ai ngoai clng
chiu nén cuia mat céat va dudng thang song song véi truc trung hoa cach thd chiu nén
ngoai cung mat khoang cdch a = ,c. Khoang cdch ¢ phai tinh vuéng géc véi truc trung
hoa. Hé s6 [3, ldy bang 0,85 d6i véi bé tong cé cudng do khong 16n hon 78 MPa Vi
bé tong c6 cudng do 16n hon 28 MPa, hé s6 B, giam theo ty 1& 0,05 cho timg 7 MPa vuot
qud 28 MPa, nhung khong nho hon tri $6 0,65.

b, o 0sh
J L)
P iTI “x 0,858, (0, - b)
] 101 — Af
m! A A Sy
‘ ! s
’ £ b 0.8503f bh_
al .
i ©
A

|
|
L}‘;——* Jﬁ Apsrps
1 Asfy
\‘ A
L.

S

Cong thire tinh todn sic khdang uon (TCN 5.7.3.2.2.1):

l/ a 4 't ] a , a hI
Mn = Apsfp.\ t dp _5] + Asfy (d\ _EJ - Ah‘fy [d\ _§)+0,85.f‘"(b - b“, )Blhl' (5___2_J
Coi mat cat chi ¢6 ¢ot thép {my suat trude chiu luc khi dé:
4 a h,
M, = Ap_\f,,_\- (d P-5)+O,85.fc.(b— b, )Bh; (E_EL)

trong dé:
Ave dier v 1 thép img sudt trude (mm').
fog - ung sual trang binh trong thép tmg sudt trudc 6 stc khang uon danh dinh, tinh ihzo
phuong trinh TCN 5.7.3.1-1 (MPa).
d., - khoang cdch tir thé nén ngoai ciing dén tong tam cét thép ung sudt trudc (an).

A, - dién tich c6t thép chiu kéo khong tng sudt trude (mm?).
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f, - g161 han chay quy dinh cua cot thép (MPa).
d, - Khoang cach tir thd nén ngoai cing dén trong tam cét thép chiu kéo khong tmg sudt trude (mm).
d. - khoang cdch t thd nen ngoar cung dén trong tdm cot thép chiu nén khong ing suét
trude (mm).

- dién tich ¢t thép chiu nén (mm’).
{ - gi6i han chay quy dinh cua cot thép chiu nén (MPa).
{*- cudng do chiu nén quy dinh cua bé tong & tuoi 28 ngay (MPa).
b bé rdng ciia mit chiv nén cua cau kién (mm).
b, - chiéu dav cua ban bung (mm).

f3, - he so chuyén doi biéu do tng suat quy dinh trong TCN 5.7.2.2:

B, =0.85-(12/7)0,05=0,764 > 0,65

h, - chiéu lay cinh cluu nén cua cau kién dam I hoac T (mm).

¢ - khoang cdch wr tuc trung hoa dén mat chiw nén (mmy).

a = cf3, - chieu day cla khoi dng suat twong duong (mm).

Tinh todn ng suat trong thép dng suat trudc ¢ muc stic khdng uén danh dinh
(TCN 5.7.3.1)

Dol vai cot thép dng sudt trude dinh bam mat ¢t hinh chir T chiu uén quanh mot
truc. ¢ tng sual phan boé nhu quy dinh cia TCN 5.7.2.2 va {|,, (4ng »uat cé hiéu con lai
trong thép tng sudl tude) = 0.7428f,, < 0.3y, ing sudt trung binh trong thép tng suat

I’u

trong f ¢6 the fay nhu sau:

o = = ) (TCN 5.7.3.1.1-1)
e d
P
trong do:
SR KT
1{104- LY 1,04ﬁ—4&\|: 0.28 (TCN 5.7.3.1.1-2)
\ lPU 'pu J

G161 han chay cua tao thép cap 270 fpy = 0.9f,, (TCN 5.4.4.1-1)

AL, AL~ AL —0.850,f (b-b, )h,
¢ = - : : L (TCN 5.7.3.1.1-3)

iWll
0.85(Bb, + kA ;
¢

P

Sau Khi tinh duoe ¢, ncu ¢ < hy tdce true trung hod di qua cinh. Khi dé ¢o the coi la
mat cat hinh ¢htt nhat. Theo TCN 5.7.3.2.3 khi chi¢u dav canh chiu néu h > ¢ xdc dinh
theo phuong trinh trén thi sie khidng uon danh dinh M, ¢ the xdc dinh theo cde phuong

trinh en (5.7.3.1.1-1 dén 5.7.3.2.2-1) trong d6 b phai thay bang b,.



Cong thitc xac dinh ¢ duoc viét lai-
A t I \-\ y - At.fy

ps pu

oo
1

0.85(B,b, + kA, ™
i

Trong khuén khé vi du ndy chi yéu cdu kiém tra tai 3 it cat: Mat cat gida nhip, mat
céat 1/4 nhip, mat cit cach go6i 0,8m va c6 thé ca mat cat goi.
4.9.1.4. Aet tai mar cue gicw rhip
Thay so-
5320.1860+4 0-0-0,85.0,764.40. (2400 200) ’ll l -2168574
c= 1860 3267039

0,85.45.0.764.20+0,28.5320 --
1008,4
¢ < h suy ra truc trung hoa di qua canh. Khi dé c6 thé coi 1a mat cat hinh ch nhat.
Theo TCN 5 7.3.2.3 khi chiéu day cdnh chiu nén h > ¢ xdc dinh theo phuong trinh trén
thi stic khang udn danh dinh M, ¢6 thé xdc dinh theo cac phuong trinh trén (TCN § 7.3.1.1-1
dén TCN 5.7.3.2.2-1) trong d6 b phai thay bang b.

Cong thuc xdc dinh ¢ dugc viét ai:

AT AT - Al f _
PN o f _ 5320.1860+0-0 — 152,02 mm
0.85{f,b, + kA - 0,85.40.0,764.2400+0,28. 5320760.%-—#

P
d,=h-y -1200 - 191,6 = 1008,4 mm

152,02

f.= £y (] = k—)=1860.(1 - 0,28. )= 1781.45 MPa
d 1008

pu-
1]

Y

a=p.c=0764.152,02 = 116,146 mm

116,196 ) | ¢~ 9403.884 kNm

M,=A_1 )—5?201860(10084—

n p~ pu

= .M, = 1. 9403.884 = 9403,884 kNm > M, = 8331.49 Thoi mén
Vay mait cat gilta nhip thoa min vé cutig do.
Xét tal mat cat L/4
Tinh todn tuong tu ta cé két qua:

L Anf tAL -AL 5320.1860+0-0
£ 1860

| P 0,85.40.0,764.2400 +0,28.5320

0.85(B,b, + KA, | 956.8

= 151,678 mm

P
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d=h -y =1200-2432 = 956,8 mm
151.678

(" .
fou= fu (1 = K ) = 1860.(1 = 0.28.

p ’

a=P.c=0,764.151,678 = 115,882 mm

) = 1777,44 MPa

115,882

M, = A,.f.(d ——-)~53201860(9568—

).10° = 894,39 kNm

M,= §.M, = I. 8894,39 = 8894 39 kNm > M,= 6413.3 kNm [hoa mii
Vay mat cat L/4 thod man vé cudng do.
4.9.1.2. Xét tai mdt cdt cdch goi 0,8m

Tinh todn tuong tu ta c6 két qua:

A f +Ady AL _
co D sty f, B 5320.1860+0-0 — - 151,32 mm
0.85f'B b, + kA - 0,85.40.0,764.2400 +0,28.5320 ——
A B 908
d =h -y =1200 292 =908 mm

p
151,32

C
fpu = (1 = K==) = 1860.(1 - 0.28.

y=1773,21 MPa

p
a={.c=0764.151,32 = 115,606 mm
115,606

M, = A, f,.d, - > L 5320.1860.(908 - ).10° = 8412.87 kNm

pstipus

M= ¢.M, = 1.8412.87 = 8412.87 kNm > M, = 924,168 kNm Thoa min
Vay mat cat cach géi 0,8m thoa man vé cuong do.

4.9.2. Kiém tra ham luong cot thép irng suat trudc

+ Luong cét thép toi da (TCN 5.7.3.3.1)

Phai thod man diéu kién ii <0.42
a,

d. =dp= 10084 mm (docoi A, =0 (TCN 5.7.3.3.1-2))
¢ - khoang cich tir thé chiu nén ngoai cung dén truc TH, ¢ =152,02 mm
¢ 152,02

=————=0.150754 < 0,42 Thoa min
d. 10084

8

Viy mal ¢t gita nhip thoa man vé ham luong thép toi da.
+ Luong ¢ot thép téi thicu (TCN 5.7.3.3.2)
M, > min (1.2M_, 1,33M )

cre
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trong dé: M- stic khdng nit dugc xdc dinh trén co s& phan bo tng sudt dan hoi va cudng do
chiu kéo khi uén, f. (TCN 5.4.2.6):
f, =0,63,/f =3,984 MPa
Trong trang thdi gidi han sir dung, ing suét kéo trong bé 16ng & day dam do cac loai
tai trong la-
d d A
_ (Mpe, + Mp, + Mpyw + My mdys P _ (Pe)y, . M Jo
Ay L L

f

Ild
trong do: P;= A,.(0,8f,, - > matmat ) = 5320.(1336 - 539,25) = 4238710 MPa.mm’
Thay vao ta dugc { = 2,832 MPa
Nhu vay M_, 12 moémen gay thém cho dim dé tmg suat thé dudi clia bétong dat dén
(rng suat suat kéo:
d
Mi¥2 106= £.— = 3,984 - 2,832 = 1,152 MPa
i
_ 1,152%2,509x 10" x 107
“ 704,07009

Vay min (1,2M_: 1,33M,) = min(492,67; 11080,56) = 492,67 kNm

=> M. > 492,67 kNm Thoa man
Viy mit cat gifta nhip thod man vé ham luong thép 161 thiéu

M =410,056 kNm

4.9.3. Tinh ¢4t dai va kiém toan cit ¢ trang thai giéi han Cuong do 1
Cong thic tinh sic khang cat:
Vr = ¢VN
trong do:
¢ - hé s0 sic khang quy dinh trong TCN 5.5.4.2,¢$=0.9
Vy - sttc khéng car danh dinh quy dinh trong TCN 5.8.3.3
Siic khang cat danh dinh phai dugc xdc dinh bang tri s6 nho hon cua:
Vi =V +V +V)

V, =min
Vi, =0,25f(b.d, +V,

trong dé:
Do bd qua cét thép thudng . V, =0
V.= 0,0830 \/Ebvdv: Luc cit do bétong
V) - thanh phdn luc ¢ng sudi uudc co hiéu trén hudng lu.. cat tic dung la duong néu ngugc
chiéu véi luc cat (N) Vp, = (Pe)sina (o géc hop boi phuong nam ngang va hudng cdp),

V, > 0 néu nguoc chiéu véi lyc cat.
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& day: Luc cat & gidn g6i 12 1dn nhat nén ta chi cdn duyét cho mat cit nay.

o - gbc nghiéng cta cot thép ngang déi véi phuong truc doc = 90°

b,- bé rong bung cd hiéu b,= 400 mmm

d,- chiéu cao chiu cat cé hiéu duoc 18y bang cu ly do thang géc vdi truc trung hoa gilta
hop kéo do uén (d’v). nhung khong 1ay it hon tri s6 16n hon ctia 0,9 de va 0,72 h

( Mat cat dp —a/2 0,9dP (cm) i 0,72 h fi\, (cm)
0.8m 85,02 81,72 86,4 86,4

7 L/4 89.885 86112 50,4 89,885

| L2 . 89.925 90,756 86,4 90,756

S - cu ty ¢ot thép dai (mm)
Cu ly c6t thép ngang khong duge vuogt qua tri sO sau:

NeuV, <0.1f'bd,: s <0.8d, < 600mm (TCN 5.8.2.7-1)

Néu vV, >0,1f b.d, thi:

u -

$ <£0,4d, < 300 mm (TCN 5.8.2.7-2)

C60,1.17.b,.d,= 0,1.40.400.864.10" = 1382,4 kN
=>chon s £0,8d,=0.8.864 =691.2 <600 => s < 600mm
Chon s = 120 mm
A - dién tich cot thép chiu cat trong cu ly S (mm?) A, = 2 A_ (dai 2 nhanh)
A, =2 x PI() x 1.4" = 3,079 cm’.
B - hé so chi kha nang cla bé tong bi ndt chéo truyén luc kéo tia bang 5.8.3.4.2
Tuy nhién trong khuon khé ctia vi du ndy c6 thé cho luén B = 2, 6 = 45°

+ Xdc dinh V ;.
6 .
Vo = A, ;S“W.

trong do:
A dign tich cde rao cdp
Ape = 5320 (mm*).
f, - ing sudl trong cdp sau mit mat, gid tri ung v&i moi mat cat.
P, = Ap (081, = > matmat)

! M/c Pj (MPa.m?)

0.8 3.769

B 2 3,660 |
; L/2 3,820
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Y - gbc léch cua cdp i so vdi phuong ngang:

M/c | Bé 1 (siny) | B6 2 (siny) | B6 3 (siny) | B6 4 (siny) | B6 5 (siny) | B6 6 (siny) | Zsiny
0.8 0,1280 0,0900 0,0515 0,0129 0,0129 0,0129 0,3082
L/4 01215 0.0853 (1.0489 0,0122 0,0122 0,0122 0,2924
L2 0,0644 0,0451 0,0258 0,0002 0,0002 0,0002 0,1359
Thay cdc gia tri vao cong thic tinh V, ta dugc:
M/c P, (MPa, m") V, (kN)
0.8 3.769 7,540
L/4 3,660 6,825
L/2 3,820 3,223
Bang duvat:
M/c | Vo(kN) | V. | 025flbvdv | V(kN) |V (kN) | V5 (kN) | Min (VoY o)
0.8 | 7.540 | 16,850 4608,0 1241356 | 142585 | 4723.62 1425.85
L/4 | 6825 | 9,542 2381.4 1283,058 | 1386,031 | 3215,521 1386,031
L/2 3,223 | 10,256 2570,4 1384,888 | 1420,123 { 3325,562 1420,123
0,9Min(V, V) V. (kN) Két luan
1283,265 112325 thoa man
1247428 865,235 thoa man
| 1278,110 245,124 thoa man

4.10. KIEM TOAN DAM THEO TRANG THAI GIGI HAN SUDUNG

Cac van dé phai kiém tra theo trang thdi gidi han st dung clia bé tong g suat trudc
la &ng suat trong bé tong (TCN 5.9.4), bién dang (do vong)

4.10.1. Cac gi6i han irng suat trong bé tong

Ung sudt trong bé tong dugc tinh & trang thai giéi han sir dung

Ciac gidi han déi véi cdc mirc (ng suat trong bé tong khi tinh todn cudng do bé tong
you cau (TCN 3.9.4.2) Ja:

+ Luc cang kéo

Gidi han tng suét kéo:
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=> gid1 han tng suat kéo 1,38 MPa (5.9.4.1.2-1)
e+ fpor 1,38 MPa
G161 han {ng suat nén: 0,55f, =0,55.34=18,7MPa
foe i+ fpg; = 20,4 MPa
Luc cang kéo chi ¢6 tai trong DC, va luc do ang suat trudce
+ Lic khai thdc sau cic mat mat
Gi61 han ing suat kéo trong bé tong la

0.5 = 0.5V40 = 3,162 MPa (TCN 5.9.4.2.2-1)

foci* fpcat fpw+ fL vt ot fpsp < 0.5y = 3,162 MPa
G161 han ttng suat nén trong bé tong (TCN 5.9.4.2.1-1)
* Do DU'L va cdc tai trong thudng xuyén:

0451 =0.45.40 = 18 MPa

focy + pe + fpuw + fip 2-18 MPa
* Do tong DUL hitu hiéu, tai trong thudng xuyén. cac tai trong nhat thoi, va tai trong

tac dung khi van chuyén vi boc xép:

0,61 =0,6.40=24MPa

foer + foea Flouw 0 Loom Flon + fw; > -24 MPa
4.10.2. Tinh todn cac iing suat mép trén (nén la am)
4.10.2.1. Xét lic cang kéo
Ung suat do luc DUL:

P Pey,
fDU'L:_ 1 + 1 Y()
A() I()
Do tu trong ban than:
|
f _ Mllbl'y()
ubt—" I
0
U‘Ul]g (Ié: PI = Apu.(o.gfpu — Efmm m;ll) \'(‘Ti fm:‘it mit = Afp[‘+ Afp\ + AprS
£.10.2.2. Xeét luc khai thac
. ) . P Pey
Ung sudt do lyc DUL: fDU-L:-—'Jr—‘—Iﬁ’—
0 0
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2 , M.V
Do tai trong ban thén: fn= Mubt-Yo

tht™"
I
trong dé: PI = Ap‘d'(O'Sfpu - medl mét) vl fmf{l mat = Apr + Apr + AprS + ApCR + APSR + ADR
L M.y
Do tinh tai giai doan mot: o= -_LIC'_yi
I

trong d6: Mpc = (8pci(bmey + DCH(ds) + BDCI(dn)-Pm

(Mpe, + Mpyw)y'

Do tinh tai giai doan hai: foc= -
Ild
trong dé: MDC[ = (gDCZ(lam can)+ gDW)'(Dm
. M :
Do hoat tai: fLL.F[M:‘%YL
2

4.10.3. Tinh toan cac ing suat mép dudi (nén la am)
4.10.3.1. Xét luc cdng kéo

- . P P.ey,
Ung suit do luc DUL: fou =-—— I_IyL
0 0
Y
Do tu trong ban than: f o= __led
0
trong doé pl = Apa.(O,Sfpu - ZAfmé'l mét) Vol Afmén mat— Apr + Apr + AprS
4.10.3.2. Xét lic khai thdc
s . P Pey;
Ung suét do luc DUL: fou = -—-- lI—y”
0 ()
: M Yo
Do tu trong ban than: foo= ___L‘Ib‘_)ﬁ’_
0
[rong dé Pl = Ap'd'(O'Spr - ZAfm&[ mét) Vél Afmfl’[ mét = Apr + Apr + AprS + APCR + Apr + ApR
o Mpe Yo
Do tinh tai giai doan mot: foc,= %yi
0

trong d6: Mpc) = (8pciwme)™ 8nCi@s + 8DCidn)) Pm

My, + Mpuw)y”
Do tinh tai giai doan hai: L : puw)Y
d

trong do: MDClz (gDCZ(Iun cam) ¥ gpw)-Op

d
MLL+IMy

Do hoat tai: f | im= I
0
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Cac so héu:

d :
€ =Y -Ypet Yy o Xem bang 9.1.1

d t o

I t ,
Lo L Loyo. vo ¥, .y, vy, vy xem bang 8.3

20C1der EDCitmerr EDCldnir DC1da)* EDC2(lan cany Spw: XEM bang 5.1

o,,- dién tich dudng anh hudng moémen tai mat cat phai tinh. Xem phén 4.3

M, | oy - Xem bang 5.3.3.1: bang 5.3.3.2

Thay s liéu vao cac cong thic trén, ki€ém toan gidi han tng sudt cho & trén trong

bdng sau:

+ Lic cang kéo

| MC gdi MC 0.8 MC L/4 MCL/2

P = 5146302 5146302 5146302 5146302 MPa.mm’
e = 98,830 1771612 | 403.835 498,394 mm

M,y = 0 103.2445 513.786 658,7104 kNm

U'S the trén 13.74356 478749 0,28059 2,66392 MPa
WIA(—éI ludn bat bat Dat Dat

U'S thd dudi 10263 | -15.837 21,545 122,250 MPa
hK‘éﬁuan ‘ D;_{t: ) ;M Pa 1 ba Dat

+ Luc khat thac

Py = J87384a00] | 3742382 | 3763002 3741404 MPa.mm?
o = 98830 | 177061 | 403.835 498,394 Mm
Mt 0 ;244 51378 658,710 KNm
M1 0 | 128811 | 641014  821,8251 kKNm

M2 I 308,586 | 196261 2624957 kNm

U'S thé trén 2818 5006 | 86276 -9.355 MPa

Két tuan IN bat ‘ bat Dat Dat

U'S thé dudi -7.72540 002452 | -1.4745 131184 MPa

Két luan Dat bat bat Dat
4.11. TINH PO VONG CAU

4.11.1. Tinh do vong do du ung luc
(e, B 'FL
p S e ) e
L 8 6 J E]

vGi B = 0,333

Fl=8.53.10"kMm’
-> Apj =62.5mm T
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4.11.2. Tinh do vong do tai trong thuong xuyén (tinh tai)
4.11.2.1. b6 vong do trong luong bdn thdan dim
Tiét dién dé tinh 1a mat cat gian yéu
[=1,062474.10" mm® (xem muc 4 phidn mat cat tinh déi)
E = 33994,48 MPa (xem phan 4.6)
EI = 3,61.10°kMm’

5 8pcwgl' 5 20,23.24,4°
8384 EI 384 3,61.10°

=0,02587m = 25,87mm 4

trong d6: gpcdey = 20,23 kN/m xem bang 2.1
4.11.2.2. Do véng do trong luong ban mdt cau, dam ngang, tdm dé, l6p phu, lan can
Tiét dién dé tinh 12 mat cit tinh déi
El = 8,53.10°kNm’
A - 5 (8pciwe) T Boci(ome) T BDCI(o) + BDC2(lancan) T BDW ).L'
# 384 EI
5 (10,736 +1,23+2,92 + 4,564 +3,713).24,4*
384 8,53.10°

=0,01253m =12,53mm ¢

trong do: gucign)» Eucipmey Ebctws » Bbc(an cany Bow X€M bang 2.1
nhu vay do vong con du 24,1 mm
4.11.3. Tinh d6 vong tirc thoi do hoat tai c6 xét luc xung kich
f X i P
|

PN ' @

+ D¢ vdng tinh cho ddm gian don: D6 vong tal mat cat x do luc tap trung P dat cach 2
dau dam a va b:

P.b.x ) ) 2
A = L ~b" —x x<a
¥ 6.E.I.L( )€ :
3
Véix=L/2 A= o
48EI

+ Do vong giita dam do xe tai HL-93 (x = 12,2 m)
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S d6 dat tai tinh do vong:

43m 43m

Y 35k 1145 N ¥ 145 kN
PN &

Tiét dién dé tinh do vong 12 toan bo mat cat ngang cla cau:
El =8,53.10°kNm’
Truc 35kN: x =12,2m,a=16.5m, b =7,9m
AT 35.7.9.12.2.
" 6.8,53.10°.24.4

Truc 145kN: x=122m,a=122m,b=122m

(24.4% ~7,92 -12,2°)=0,0010375 m = 1,0375 mm

R 145.24.4°
Y 488,53.10°

Truc 145kN: x=122m,a=79m,b=165m

A 145.16.5.12,2.
' 6.8.53.10"24.4

=0,005 m = Smm

(24.4° -16,5* =12,27)=0.00407m = 4,04mm

Tong do vong do hoat tai: Ay, n= (1,0375 + 5 + 4.04).1.25 = 10,0775 mm ¥

) [ 20400
D6 vong cho phép A =—— = =25,5mm
800 800

Viy d6 vong do hoat tai dat yéu cau

4.12. TINH TOAN DAM NGANG (Tham kh:o)

- Toan cau ¢6 20 dam ngang, tva trén 5 dam chi, so do 1a dam lién tuc nhiéu nhip ké

trén dam chu, ta tinh todn trén dam gian don sau d6 xét dén tinh lién tuc
4.12.1. Noi luc do tai trong cuc bo (hoat tai) gay ra
Chiéu dai nhip tinh todn dam ngang /_ = 2,4m
Tinh 4p luc do 1 banh xe:

1
A==>2P vy
1 2 lyl

P, - ap luc | truc banh xe

y; - tung do dudng anh huong
Tinh dam ngang s6 2

[ =61m;/,=24m

205



1600 1600 1600 1600

£=0,5x , =0,5 x ————=0,0287

L+, 6,1 +2.4°
(khi tinh coi nhu dutng gay khic)
- Momen do tai trong cuc bd M', s& dugc tinh bang cach xép A, lén duong anh hudng,
sau dé nhan véi cdac hé s6 xét dén tinh lién tuc
- Momen tinh todn trong ddm ngang nhiéu nhip do xe tai HL-93 va xe¢ 2 truc
+ O giita nhip:
Max My 5 =v.0,7.M,,.
Min M 5 = -7.0,3.M,, (rong d6 y = 1.75)
+ Tai cac goi gitta:
Max M',;, = v.0.2.M,,
Min M5, = -v.09.M,
M= (1 + pn).Az
- Luc cat:
+ O mat cat goi Q' = v-1.15.Q¢™"
+ O mat cat giira nhip:
Qs =7.1.15.Q,"
Qu=(1+pn)Az

a- Khi dat xc tai HL-93 (noi suy cdc y,)

A=—(145.1+145.0,0245+45-0,0245) = 74,8275 kN

!
2
M, = 1.25.74,8275.0,6 = 56,12 kNm



Q" =1.25.74.8275.(1+0.28) = 119,724 kN
Q. =125.74.8275.0.5=46.77 kN

1.8m

I

1 18m
|

- —x

!
e

05

Max ME" = 1.75.0.2.56.12 = 19,6422 kNm
Min My, = -1.75.0.9.56.12 = -88.39 kNm
Max M’ = 1,75.0,7.56.12 = 68,75 kNm

Min M, ; = -1.75.0.3.57.225 = -29,463 kNmn

1.8m

0,75

Qo= 175105 119,724 = 240,944 kN
Q5= 1.75 164677 130,948 kN

b- Khi dat xe hat tiuc (nd1 suy cac y))

A=—=(110.1+110.0,2765) =70,2075KN

|-

M, = 1.25.70,2075.0,6 = 52,6556 kNm
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Q B =1,25.70,2075.(1+0,28) = 112,332 kN
Q" =1,25.70,2075.0,5= 43,879 kN

Max M’ = 1,75.0,2.52,6556 = 18,429 kNm
Min M',; =-1,75.0,9.52,6556 = -82,932 kNm
Max M5 =1,75.0.7. 52,6556 = 64,503 kNm
Min M’ 5 =-1,75.0,3.52.6556 = -27,644kNm
Qi = 1,75.1.15.112,322 = 226,048 kN
Q'y5=175.1,6.43,879 = 122,8612 kN
4.12.2. Noi luc do tinh tai dam ngang
Hoan toan tuong tu ta xac dinh néi luc do tinh tai do trong lugng ban than dam ngang
gay ra
M, .= 72,68 kNm
Q,..= 120 kN

4.12.3. Duyét dam ngang
So sdnh cdc gia tri luc & trén ta c6 cap noi luc dung dé tinh duyét la:
M. = 156.845 kN.m
M i =-137.372 kN.m
Qunax = 259.345 kN
Quin =-137.372 kN
4.12.3.1. Vit liéu cho dam ngang
+ Bé tong dim ngang
f. = 40 MPa cudng do nén quy dinh & tudi 28 ngay
E.=33994,48 MPa
+ Cét thép
f, = 420 MPa gi6i han chay 16i thi€u quy dinh cua thanh c6t thép
E, = 200000 MPa
4.12.3.2. Tinh todn co: thép chiu luc
+ Lép bao vé
Theo bang 5.12.3-1
Mép trén ban: a = 25mm
M¢p dudi ban: a = 25 mim
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+ Stic khang uén cua ban
M, =M,
¢ - he s6 suc kharg quy dinh theo TCN 5.5.4.2.1 ¢ = 0,9 d6i véi trang thdi gid1 han cudng do |
(cho BTCT thuong)
M, - stc khdng uon tinh todn
M, - stic khdng uén danh dinh
Poi vai cau kién chiu udn khi su phan bo ing suat gan ding theo hinh chit nhat nhu
quy dinh ctia TCN 5.7.2.2 thi M, xdc dinh (TCN 5.7.3.2.3):

» h,
M, ﬁamfm[ p——} w{d _Ej Asfy(d -5)+o 856 (b-b,)Bh [_2_.2_]

Vi khong c6 cot thép tng suat trude, b =by, vacoi A', =0
a
- M =Af (d, ——]
sy s )

trong dé:
A, - dién tich cot thép chiu kéo khong ting sudt trude (mm?)
fy- gi61 han chay quy dinh cta cot thép (MPa).
d, - khoang cdch tai trong tir thd nén ngoai cung dén trong tam cét thép chiu kéo khong tng
sudl trude (mm)
A', - dién tich cot thép chiu nén (mm?)
f'y- gidi han chay quy dinh ctia cot thép chiu nén (MPa).
d', - khoang cach wr thd ngoai ciing chiu nén dén trong tim c6t thép chiu nén (mm)
f .- cudng do chiu nén quy dinh cua bé tong & tudi 28 ngay (MPa)
b - b rong cia mit chiu nén ctia cau kién (mm)
b,.- chi¢u day cua ban bung hoac mat cat tron (mm)
B, - h¢ s6 chuyén déi biéu dé tng sudt quy dinh trong TCN 5.7.2.2
h, - chiéu day cdnh chiu nén cla cdu kién dam I hoic T (mm)
a = c[}, - chieu day cua khéi tng sult twong duong (mm) (theo TCN 5.7.2.2)
Apgfp\ +A[f - A I ~ A,,.fy
0,85f’b

a=cf = | =

0,85fp,b,
Theo trang thai gioi han cudong do I, ¢t thép phai bs tr sao cho mat cat du kha nang
chiu luc
Ta chon trude so thanh 161 kicm todn cudng do
+ Tinh todn bo ut cot thép chiu moémen duong:
30 tr1 8 thanh cot thép ¢18

1416.18*
> Dien tich cot thép A = 8. - ——4——— 2035.757 mm’
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d,=h-25-5.18=1150-25-90 = 1035 mm
B,=0,85 - (12/7)0.05 = 0.764 > 0.65
Af,  2035757.420

Cc= = =164.578 mm
0.85f3,b, 0,85.40.0,764.200
a=[p.c=0,764.164.578 = 125,74 mm
Mn:AS.fs.(d‘;% )y =2035,757 .420.(1035 - 1252’74 ).10°=831,2 kN.m

M. = .M, =09 831.2 = 748 kNm > M,= 156,845 kN.m Thoa man
Vay mat cat thoa man vé cudng do.
+ Kiém tra lugng c6t thép t6i da (TCN 5.7.3.3.1)

Phai thoa man diéu kién EC“ <0,42

[

d, =dp=1035 mm (docoi A, =0 (TCN 5.7.3.3.1-2))
¢ - khoang céch tir thd chiu nén ngoai cing dén truc trung hoa, ¢ = 164.578

< Y4578 _ 4 156 < 0.42 Thoa min
d 1035

<

Vay mat cat giita nhip thoa man vé ham luong thép t6i da.
+ Kiém tra ham lugng c6t thép 16i thiéu:
Véi ban khong ¢ thép DUL ta ¢6 cong thic kiém tra la: (theo TCN 5.7.3.3.2)

f!
Poin = 0.03—
f\v’
trong dé:
f.- sic khang bé tong quy dinh (MPa)
f, - stic khang chay déo cua cot thép chiu kéo (MPa)
P...,- ty 1& giita thép chiu kéo va dién tich nguyén

A, 2035758

P =—x= = 0,00983
bdg  200.1035
0,035 20,0322~ 0,00286
f, 420

Vay thoa man !

+ Tinh toan bo tri thép chiu mémen am.

Maémen tinh tvéan. M - 137,372 LN m

Tinh toan va bo tri twong tu nhu véi cot thép chiu momen duong ta cling ¢ lugng ot
thép can thiét 1a 8 thanh ¢18.
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Chuong 5

VI DU TINH TOAN THIET KE DAM SUPER T
BETONG COT THEP DU UNG LUC

Chuong trinh thiét ké dam Super T. Quy udc st dung:

+ Nhap 6 liéu vao cdc 6 sam mau.

+ Di chuyén dén phan tinh duyét néu tat ca cac muc déu hién "Dat" 1a thiét k€ thoa
man. Néu hién "Khong dat" thi can thay déi s6 liéu ddu vao (kich thude dam, dac trung
vat liéu...). Tuy nhién néu cdc gid tri nd1 luc, tng suat qud nho so véi cac gid tri giGi han
thi can thay doi so liéu dé cé mot thiét ké t6i uu.

+ Mot 56 ky hiéu trong ban tinh MathCad:

-Gan gid tr: =" VD: L:=30m

- Két qua tinh cua chuong trinh thé hién sau dau '='

VD: L = L=203mtrdé L, = 294m

- Trong vi du nay cdc gid tri tai cdc mat cat sé duoc thé hién dudi dang véc to:

VD: cdc mat cit lan luot a goi (x = 0), L/4, 1./2, momen tuong (ng tai cac mat cat la

M;. M, M,. Chuong trinh s¢ th¢ hién dudi dang:

Om
L M()
ch. = Z Mm&. = Ml
L M:
L2
5.1. SO LIEU THIET KE
Chicu dai toan dam L :=38.3m
Khoang cich diau dam dén um gon: a:=0.35m
Khau do tinh todn: L, -2 L, =37.6m
Tar trong thict k¢ + Ho;;l tait HL. 93

+ Tai trong ngudi di 3kPa
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Mait xe chay:
Dai phan cach:
Lé ngudi di:

Lan can:

Tong bé rong cau :

Dang két cau nhip:

Dang mat cit :

Vit liéu két cdu:

Co6ng nghé ché tao:

Cap bé t6ng :

Ty trong bé tong:

B, :=7.0m

B, :=0.25m
B3 = 15m
B4 = O-Sm

B:=B,+2-B, +2-By+ 2-B,
B=11.5m

Cau dam

Super T

BTCT du img luc

Cang trudc

dam chu: f., = 50MPa
ban mat ciu: f, :=35MPa
Y. := 2450kg/m’

Loai cot thép DUL: tao thép Tao 7 sgi xoan duong kinh D, := 15.2mm

Cudng do chiu kéo tiéu chuén: fou := 1860MPa
Thép thudng: G60 f, := 620MPa £, := 420MPa
Quy trinh thiét ké: 22TCN 272 - 05

5.2. THIET KE CAU TAO

5.2.1. Lua chon kich thudc mat cat ngang cau
- S6 lugng dam ch: N, =35
- Khoang cach giita 2 dam chu: S :=2240mm

- Lé nguoi di déng mic v6i mat cau phan xe chay, va duge ngan cdch véi nhau biang
g0 phéan cach

- B& tri ddm ngang tai cdc vi trf g6i cdu: 2 mat cat

- 56 luong dam ngang : ‘ N,=(N,-1-2 N, =8

- Phan canh hang: S, = B-(N, _1)82_2. 150mm S, =1.12m
Chiéu day trung binh cla ban: h¢:= 16cm

Lép bé tong atphan: t; :=75mm

Lép phong nusc: t, := Smm
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112 MIC L2 1/2 MIC DAU DAM CAT KHAC

*50_;¢ 1500 __?EQ_ 76002 B 7000/2 jSL 1500 _IISOO*

Ldp bé tong asphan day 75mm
Lap phang audc day S5mm

2.00% |
LR AL,
,,,,,,,,,,,,,,,,,, , I o
et ST ; SRR NN AN,

A

N
N

Em En

15@ IL M0 1@204078960 L1120 L1so
Hink 5.1: Mt car ngange két cdu nhip

5.2.2. Thiét ké dam chu | b, )

- Chic¢u cao dam Super T: H := 175¢m - ‘ . ] <
H' = 80cm e

- Chicu cao bau dud: hy :=2lcm

- Chicu cao vit dudi: hs == 3cm
h, ;= 30cm

- Chiu cao viit i h, = 7.5em Hinh 5.2: Mdi car ngang ddm

- Chicu cao suon: h- :=101.5¢cm Vi i irén goi

- Chicu cao cinh dani:  h, ;= 10cm

- Bé rong bau dam dudi: by .= 70cm

b, :=8%m

b, = 8cm

bs :=22.6cm
- B¢ rong cua sudn b;:=10cm

- B¢ rong ban cinh trén: by :=635.5¢cm

b- := 89%m
b= 2.b, + b-
b= 2.2m

- Chicu cao toan dam (ca ban mal cau):

h:=H-h,

h=19Im Hinh 5.3: Mdrt cdt ngang dién hinh

213



Poan cat khac: I , := 800mm

Boan dam dac: 1 4,. .= 1200mm

(1950 + 1750x(1))
b, 1000

doan dam dac

|
SRS S S——
1

800

Q
(Yol A
P~
- _\[ T&m dém goi X"

i 3

P2 ¢

-
Vat ’
D2 il | g

Hinh 5.4: Bo'tii ddi dan Sup.er

5.2.3. Cau tao dam ngang

- Chieu cao dam ngang: Hy,=H 100 40
1= —¥
Hdn = 0‘81n Vi .I J 2
‘ _ ” 1
- Bé day dam ngang: tyn := Lok
(o ] el
- Chiéu dai dim ngang: a4, = 1020mm 8; R
B¢ rong viit trén: ay, := 1350mm - |
Cao vt trén: a4, -= 100mm M - N £
Dién tich m/c dam ngang: h,4, = 75mm
ay, +2n  +a

Sdn = (al + a\‘(ln )'h\'dn + = '(Hdn - hnln )

dn

2
S, = 1.016m’

5.3. TINH TOAN DAC TRUNG HINH HOC DAM SUPER T, HE SO PHAN BO
TAI TRONG

5.3.1. Tinh dac trung hinh hoc mat cat dam Super T
X¢ét cdc mat cat dac truny gém:

+ Mat cat goi: ¥, = 0m
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+ Mat cat cdch géi dv (kiém tra luc cat) x| := 1.59m
+ Mat cat khong dinh bdm 1 x5 := 3m

+ Mat cat khong dinh bdm 2 x4 := 6m

. L
+ Mat cat L/2 X, =t
2
Lap véc to toa dd cdc mat cai dac trung:
X, 0
X, 1.59
ank =X, ‘(mc 3 m
X, 6
X 18.8
1 b,
z ~ ale - cﬂ
5.3.1.1. Xét mat cat trén goi x, 1! CTTZ7 /// Trrz
, , T
Dién tich mat cat: A, :=0.87894 m- | /%
: : 0 l %
Momen tinh déi véi ddy dam: S, := 0.1145 m" b
Momen tinh doi véi thd trén dam @ S, 1= 0.04295m’ 2300
1 ]

Momeen qudn tinh ddi véi true trung hoa :

i =00515m’

(]
>

Khoang cach tir trong tam 1iét dién dén diay dam: e

Yio i= 0.45009 m

_—
AN

Khoing céch tir trong tam tict dién dén thé trén dam:

, 700
Yo = H =y Yo = 0.35m

5.3.1.2. Xét mdt cat bat loi vé luc cat cach goi dv Hinh 5.5: Mt cdr tinh DTHH

Mt cat Super T dic:

- Dicn tich mat cat: A, :=1.65419m’
- Momnien tinh dou vén ddy dam: S, :=0.45641m’
- Momen tinh doi voi thd trién dam: S, :=0.59452m"
- Momen quan tinh doi vér true trung hoa: I, :=0.45184m’
- Khoare cich tir trong tam tict dién dén ddy dam- Y = 0.98999m

- Khodng cich tir trong tam tct dién dén tho tren dam: y,, ;= H -y,

¥, o= 0.76m
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5.3.1.3. Mdt cat ddc trung x,, x;, x;

2200

Mat cat Super T rong:

- Dién tich mat cat:
A :=0.61598m’

- Momen tinh doi voi ddy dam:
S,., = 0.28407m’

- Mémen tinh déi véi thé trén dam:
Sy :=0.28314m’

- Momen quén tinh déi véi truc trung hoa:

. 4
I :==0.24815m Hinh 5.6
- Khoang cach tir trong tam tiét dién dén ddy dam:
- Khoang céach tir trong tam tiét dién dén thé trén dam:
Yo = H=yp Y = 0.876m
T6 hgp dac trung hinh hoc tai cac mat cat:
+ Dién tich cdc mat cat:

[0 o 0.879
1.59 A, 1.654
XITTC - 3 m Amc :: A M = ()616 mz
6 A 0.616
18.8 A 0616
+ Momen tinh déi véi ddy dam:
0 S 0.115
.59 S, 0.456
Xpo =1 3 |m Sy, =1 S, S, =]0284 | m’
6 S, 0.284
18.8 S, 0.284
+ Momen tinh déi vai thd trén dam:
0 ) S 0.043
1.59 S, 0.595
X..=| 3 |m S, =18, S,=]0.283|m’
6 S 0.283
18.8 S, 0.283
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+ Maémen quan tinh dér van truce trung hoa:

]
159
= 3

6
| 188/

\

N mvy

+ Khoang cdach tr trong tam uet dien dén day dam:

me

18.8

m

m

ld()

Idl

Ybo
Ybi
Yb2
Yba

.,Vb?

0.052
0.452
0.248 | m"*
0.248
0.248

0.45
0.99
0.874
0.874
0.874

Yo =

+ Khoang cach wr rong tam ti¢t dién dén tha trén dam:

0
1.59
= 3

6
18.8

X my

5.3.2. Hé so lan

S6 lan thiét ké:

H¢ so lan:

m

an =

l]]]..ln =

Yo
Yu
Yo =| Yo
Yo
Y
gi—'m- if B, 27m

2 1if 6m<B, <7m
Iif B, <6m

1.2 n,, =1

=2

085 if n =3
0.65 if n,, >3

I af n,

"xem lai s6 liéu”

0.35
0.76
0.876
0.876
0.876

Yo =

rnlzm =1

otherwise
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5.3.3. Phan bo hoat tai theo lan doi v6i momen

Cuong do chiu nén cua bé tong lam dam: { =50MPa

3 1.5 o
Modun dan hoi cia dam: E jum = D.O43-[yc ?—J - Jf;,MPa
g

E.jum = 3.687 x 10" MPa

Cuong do chiu nén cua bétong 1am ban mat: féz =35 MPa

cdam

NE
Moédun dan hoi cua ban mat: E = :=0.043 [yc ke J f.,MPa
E pan = 3.085 x 10* MPa
5.3.3.1. Hé s6 phdn b6 hoat tai déi véi mémen trong cdc dam giita

V6i dam Super T, hé s6 phan bd ngang duoc unh theo cong thitc sau:
- V61 mot lan thiét ké chiu tai:

S 035 (o 0.25
= J = ,=0315
Smel (910mm] { LZ“ J Emg|

- Hai hoac nhiéu lan thiét ké chiu tai:

S 0.6 SH 0.125
b= —— = a2 = 0.529
S (1900mm) (1} } Bme2

tt

- Phuong phép don bdy:

, 1800 L 600,600, 1800 L
(R 1

1800 I\ .
A= A Xe thigt ké

| Téitrong lan

Hinh 5.7: So do tinh ctia phicong phdp don bay dor veér dam gifia



. S-900mm

y, - — l y; =0.598
S
y, = 52 2:000mm | y, =0.464
- S
vy, =10 1f S21800mm y, =0.196
S - 1800mm .
————— otlierwise
S
y, =101 S(1800mm + 2 600mm) y,=0
S -3000mm .
- S otherwise

Va1 xe tai thiét ké:
L)1, o
gy o= My, . max 5-2)/[ ,—4—(y3+l+yz+h)

gy, = (.598
Vi tai trong lan:
Thien vé an toan cot tai trong Lan theo phuong ngang cau i tai trong tap trung.
gram=1.2"1 8 =12
Plham vi dp dung.
Chon gia tr1 cuc dai lam phan bo hé s6 momen thi¢t ké cua cac dam gilra:
Binp3 1= MAX (L) Bngo) Bmg3 = 0.529
Kiém tra hé so phan bo thoa man tidu chuin 22 TCN-272-05 déi vdi pham vi dp dung:
Eme = |5 < (521800mm)-(S < 3500mm)
H « (H > 450mm)-(H € 1700mm)
L, < (L, 26000mm)-(L, <43000mm)

N ¢ N

0 b

o . if STH LN,

-.ﬂh)_’

"Khong nam trong pham vi ap dune, hiav dine PP don bay" otherwise
ol o ) H ol . o P

y» = "Khong nim trong pham vi ap dung. hiy dung PP don bay"”
mg & & 3 : J &

gmglll = Inu‘\"(gmg gIH.I) i gmg = gmg3
g”] | O[llCl'\VlSC g:ng[l{. = 0.598
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gmgian:z max(gmg' gi,;ml) if gmg = gmg3

=1.2

ELan] otherwise gmgl;m

5.3.3.2. Hé 56 phan bo hoat tai doi véi momen cua dam bién

- Mot lan thiét k€ chiu tai: dang phuong phap don bay

3000 ) p\
600, 1800 | 1
7 A
B
By B L2 47 $\ Xe thiét ké
// A ] . ]
| pl A A: AN
150 L S, P S L Taitrong lan
7 7 K
k ) i)
Ys
1
vy,
Y,
Yi

Hinh 5.8: So do tinh theo phuong phap don bay cho dam bién

Phuong trinh tung d6 dudng anh huong: Y (X) = %

Mot lan thiét ké hé sé lan = 1.2

Y = YaulS + S, + 150mm - B,)

Y3 1= YgplS + S, +150mm - B, - By)
V= Ya(S+ S+ 150mm - B, - By - B,)
y4 = ydb(s + Sk + 150mm — 84 - B‘; - 82 - O6m)

ys:=10 if S<B,+B,+B, -5, -150mm+2.4m
Yo (S+S, +150mm - B, =B, -B, -2.4m) otherwise

Véi xe tai thiét ké:

(YatYs) g2 =0.177

]
gLy = 12'5
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Véi tal trong nguot di:

|
Spi2 :E“"z"(h*)’z)'B} gpL2 = 1.211
Vi tai trong lan:
A 1201
Elany = :g‘r]——z—y‘)‘ ‘(S+Sk +150mm - B4 +B7: _BZ) gLam = 0.142

Huai hodc nhiéw lan thiét ké

Khoang cich giita tim ban bung phia ngoai cua dam bién va mép trong bd via hoac
lan can chin xe:

dC = Sk +0.15m- B4 - B'& - 82 de =-098 m
— 0.97 + d, = 0.453
Emb2 = gmg] : 8700mm Bmb2 = U-

Pham vi ap dung:

g . =ld, < (d, >0mm)-(d, <1400mm)
S « (S 1800mm)-(S < 3500mm)
gopr I d.S

"Khong niam trong pham vi dp dung”  Otherwise
g.p = Khong ndm trong pham vi dp dung”
Lmbr, = [MAX(g,000802) B = o

gy, Otherwise Bmpnr, = 0.177

gmhl;m = max(gmh’gLunQ) lf gmb :gmh]

8., Otherwise Brmblan = 0-142

max(g.,+&pra) 1 oy = Lino

gp ., Otherwise BmopL =1.211

EmbpL

5.3.4. Hé s6 phan bo hoat tai theo lan doi vdi luc cat
5.3.4.1. Hé so phan ho hoat tai d6i vor luc cat trong cdc dam doc giita

- V& mot lan thiét k€ chiu tai:

(r6 0.1
g\gl = [—_—S—\ [EJ gvgl =0.611

3050mm ) | L,
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- Véi hai hoac nhiéu lan thiét k€ chiu tai:

S 0OR H 0.1
L - ey =0.733
Sve2 (2250mmj (L J B2

i

Pham vi dp dung:

~Gid tri cuc dai duge chon cho su phan b hé s6 luc cat thiét ké clia cdc dam gilra:

gvg3 = max(gvgla gvgz) gvg3 =0.733
Kiém tra hé s6 phan bé thod man tiéu chuian 22TCN-272-05 déi v6i pham vi 4p dung:

By = S« (52 1800mm)- (S £3500mm)

H« (H=2450mm)-(H <1700mm)

L, « (L, 26000mm)-(L, <43000mm)
N, « N, 23

g3 f S-H-L,-Ny

i
~

"Khéng'nam trong pham vi 4p dung, hiy dung PP don bay” otherwise

g.; = "Khéng nam trong pham vi dp dung, hay dung PP don bdy"

g\'gHL = max(gvg’ gHLl) if gvg = gvg3
gyL; Otherwise Bugnr = 0-598
gvglan = max(gvg’gunl) if gvg = gvg3

gL Otherwise =1.2

gvglan

5.3.4.2. Hé s6 phdn bo hoat tdi doi véi luc cat cua dam doc bién
- Mot lan thiét k€ chiu tai : Dung phuong phap don bay.

Da tinh trong phan trén:

g2 =0.177
gpi 2= 1.211
ELap =0.142
- Hai hoéc nhiéu lan thiét k& chiu tai:
d,
Bub2 = Buys '(0-8 m] g = 0.351
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Pham vi ap dung:
Kiém tra hé s6 phan bo thod man tiéu chuan 22TCN-272-05 d6i v6i pham vi dp dung:

g\'h =

d, «(d, 2-300mm)-(d, £1700mm)
S « S <3500mm
8o 1 d.-S

"Khong ndm trong pham vi dp dung" otherwise

2., = "Khong nam trong pham vi dp dung"

Chon gid tri cuc dai lam hé s@ phéan bo luc cat thiét ké cta cdc dam bién:

EopnL = Max(g,,. 8h2) f 24 =82

2 vblan

Evbpl T

2L, Otherwise 8uour =0.177

= Inax(gvb*gl,aﬂ) if Evb = Bub2

2., Otherwise Zoblan = 1-2

max(g,,.gp 5 ) 1 g, =Lun

gp> Otherwise 8wt =1.211

5.3.5. Hé so dieu chinh tai trong

Ta céd
M-
np:=1
Nk
ng =1
ure

h¢ s6 deo

do1 vai cac bo phan va lién két thong thuong.
hé s6 du thira

do1 vér muc du thira thong thuong.

hé s6 quan trong

Ny = 1.05 cau thiét k€ |a quan trong.

Hé so diéu ch

inh cua tai trong:

= Np-Ne- T n=mif n>0.95
0.95 otherwise n=1.05
5.4. XAC DINH NOI LUC TAI CAC MAT CAT DAC TRUNG

5.4.1. Xac dinh tinh tai

54.1.1. Tinh

tai dam chu

+ Xer doan dam car khde



Lay dién tich tiét dién :

Ty trong bé tong dam chu:

Trong lugng doan dam: DC ,, .=y -A, L, 2
+ Xét doan dam ddc:

LAy dién tich tiét dién :

Trong lugng doan dam: DCy, :=y_.A,.Ly,..2
+ Xét doan dam con lai:

[ay dién tich tiét dién :

Ay =0.879m?
y, =2.45x10" kg/m’

DC,, = 3.445 x 10'kg

A, = 1.654m’

DC,, =9.727x10 kg

A =0616m>

Trong lugng doan ddm: DC, =y, A.[L - 2.(L 4 + L] DCy=5.176x10"kg
+ Tinh tai dam chu coi 14 tai trong rai déu trén sudt chiéu dai dam:

DC,, +DC,, +DC,
de =
L
5.4.1.2. Tinh tdi bdn mdt cau

DC

+ Dam giita: Apmg = S.hy

DCbmg = YC'Abmg
+ Dam bién: Apmb = (% +S, ) -hy

DCirb = Ye-Bomb
5.4.1.3. Tinh tdi dam ngang
Syt N,
¢ N,.L,
5.4.1.4. Tinh tdi van khuon lap ghép

DC,, =¥

DCVk = Yc.b7.50m
5.4.1.5. Tinh tdi vdch ngdn
DC,, :=0.38 kg/m

5.4.1.6. Lan can cé tay vin

Phan thép ¢ trong lugng: DC, :=16 kg/m
Phan bé tong cd trong luong: DC,, := B,-hy,-v.
Tong: DC,. .= DC, + DC,,
- GO chan: DC, =7, Byhy,
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DC,. =1.695x10" kg/m

DCypy = 878.08 kg/m

DGy, = 878.08 kg/m

DCy, = 84.707 kg/m

DC,, = 109.025 kg/m

bo via cao hps :=0.3m

(Tinh gan ding)

DC,. =383.5 kg/m
DC, = 183.75 kg/m



5.4.1.7. Trong luong lép phu mdt cdu va tién ich cong cong

Lép bé tong Atphan: t, =0.075m y, := 2400 kg/m’
L6p phong nude: t,=5%<10" m ¥, := 1800 kg/m’
Téng trong luong Idp phu mat cau: DW, == (L) + 15772)-S

Cac tién ich:

DW, =5 kg/m DW= DW +DW, DW =428.36 kg/m
DCIC K DW
M
rnrvvv}r\vvrMvvrr\rrvvwvrvrvvv"i“vr
i b A a A ay
/
Yip Yoy
Hinh 5.9: Phdan bo rinh 1dt
- Dam bién:

Yin = - Vap e S

S N S
DC,, =DC, v, DC,, = 558.129 kg/m

Dw’l;) . S
DW, =———|§, +0.15m-B, -8B, +—- |+ DW,
b S k 4 Zz 2 4]

- Dam doc giaa: DC, =0kg/m DW, :=DW
5.4.1.8. Tong cong tinh tdi tic dung lén cdc dim doc chii
SH.1.8.1. Dam giita
+ Gial doan chua lién hop ban mat cau:
DC,. = 1.695x10" kg/m
+ Giai doan khai thdc: da do ban mat cau:

N bmy
DC, = 2.768 x 10° Ke/m DV\/g =428.36 kg/m
SH 182 Dam bien
+ Giar doan chua lién hop ban mat cau:

DC, = 1.695 x 10" kg/m
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+ Giai doan khai thac: da d6 ban mat cdu:

DG, := DCy, + DG, + DCy,, + DG, + DC,, + DC,, + DC,,

DC, = 3.51 x 10" kg/m DW, = 314.96 kg/m

5.4.2. Hoat tai HL93
5.4.2.1. Xe tdi thiét ké

= -"
- 0,3m dén mép ban canh hang
e e e -0,6m dén mép lan
\ Y Y \ \ Y
4,3m + 9,0m 43m L\ 18m
145 kN (14,78T) 145 kN (14,78T) 35N (3.68T) L 3.6m
Hinh 5.10: Cautac Xe rai thiét ké
5.4.2.2. Xe hai truc thiét ké
Y Y
L 12m | L 1.8m L |
A %
(1121T) 110 kN 110 kN (11.21T) 3.5m Jf
Hinh 5.11: Cau tuo Xe hai truc thiét ké’
5.4.2.3. Tai trong lan
9.3 kN/m
EEEREEEREREENEENERNEX, v v v v ¥ ¥l
L 3.0m |
k! i

Hinh 5.12: Tur trong lan

5.4.3. Duong unh huong momen va luc cat tai cac mat cat dac trung

5.4.3.1. Xdc dinh cdc mdt cdt ddc trung
+ Mat cat goi: g = Om
+ Mat cat cach g6i 0.72h: x, = 1.59m (kiém tra luc cat)

+ Mat cat khong bam dinh 11 x, =3m
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+ Mat cat khong dinh bdm 2 x5 = 6m
+ Mat cat L/2 x, = 18.8m
Lap véc to toa do cdc mat cat dac trung;

0
1.59
X..=| 3 |m

6
18.8

5.4.3.2. Xdc dinh duong dnh huong néi luc tai cdc mdt cat
5.4.3.2.1. Phuong trinh duong arh hudng

Phuong trinh dudng anh hudng momen tai mat cat x, nhu sau:

L -
+ Trén doan x =0 — X, fi(x,x, )= Xk(-x)
i
+ Tréndoan x = x, = L, f,(x,x, )= ﬁ—(x-L“)
1t
Du6i dang phuong trinh c6 thé viét :
yuiX, X ) = f(x.x) if 0<x<x,

fr(x,x ) it X <sx<L,

0 otherwise

Phuong trinh duong anh hudng liue cat:

Trén doan x=0->x fi(x, X ) == —

|

I
e
I

Trén doan x =X, > L, f,(x, x) =

Dudi dang privong trinh ¢6 thé viét:
vl X, X ) = | e x ) if O s x <oy
fixox)ifx sx <L,

0 otherwise

Oaip =75 L v (xg)
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Dién tich phan dah duong: pay 7ay

|
Oyyy = E(L“ — X ) Yy (X, X)
+
fiknd f{xx.)

Dién tich phan dih iy 25X
Budng arh i udng mon en mic

|
Wy, :Exk ‘fg'(Xk,Xk) f(xx)

2 .. , N 3 > \]
Tong dién tich duong anh huong: fy(xx,)
Pudng nt hudng mémen luc cat m/c X,

Wyg = Oyg + Oy,

) ) Hinh 5.13
5.4.3.2.2. Tai mdt cat ddc trung thir O (mdt cat goi)
X = % | |
i
1
Omo = 775 Ly ym (X x)
- yylx. x)0.5
(“OMO = O m-
0
0 5 10 15 20 25 30 35
X
Hinh 5.14: Duong anh hudng momen mdt cdt g0
1 ——
\
-\\
\-7 \
Yyl %) 0 —
1
0 5 10 15 20 25 30 35
X
Hinh 5.15: Puong anh hiedng lie car mar car goi
1
Dy ':5'(1-‘11 =X ) Yy (X, Xy) Wy = 9.4m
]
Wy, "—E'Xk'f}(xk'xk) Wy, =0
Dy = Wy + Oy, Wy, =9.4m
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5.4.3.2.3. Tai mdt cdt dac trumg thie | (cdch goi dv)

Xy i= X, X; =1.59m
1
Oy :=-§'Lu~yM(xk,xk) @y = 28.628 m’
" |
//
/
Y% %) -1 /‘/
\//
2
0 5 10 15 20 25 30 35
X
Hinh 5-16: Buong dnh hucgng momen mdt cdt 1
i [ ———
\\
\
\\
\
YV(X~ Xk) 0~
-1
0 ) 10 15 20 25 30 35
X

Hinh 5-17: Dudng anh huong luc cat mdt cat 1

1
Oyyg 1=-2-'(L“ =X ) Yy (X, Xy ) Wy,y =8.241m
1
Oy, = E'xk (X xy) ®y,, =-0.034m
Oy 1= Wy g + Oy, oy, =8.208m

5.4.3.2.4. Tai mdr cat déc trung thit 2 (mdt cdt khong dinh bam 1)

Xy i= X5 X, = 3m
l 2
1 S
O\)Vq(l : /5 .(*L‘l'l ﬁxk)yv(xk’xk) C 2d = ]-Z/}m
1 ‘
(DVZu ::5"\-1\ -IS(Xk!Xk) (l)vzu 2-0.12m
Ty T Oy T Oy 0y, =7.15m
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Yl 1) 2 —

L

<

5 10 15 20 25 30 35
X
Hinh 5.18: Puong anh huong mémen mt cat 2

\.-P\

i ) 0

0 5 10 15 20 25 30 35
X

Hinh 5.19: Puong dnh huong luc cct mdr cdt 2

5.4.3.2.5. Tai mdt cdt ddc trimg thir 3 (mdt cdr khong dink bdm 2)

Xy i= X3 X, =6m

N //

k. X) g \//

0 5 10 15 20 25 30 35

X
Hinh 5.20: Puong dnh huong mémen mdt cdt 3

1 | T

Wik %) g .

M —
—
|
|

0 5 10 15 20 25 30 35
X
Hinh 5.21: Duong dnh hudng luc cdt indi cai 3
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|
Om3 2:—;~L“ Ym (X Xy) Oy, = 94.8m’
]
Wy 3y :ZE'(Lu =X ) Yv (X, Xy) ®y+y =35.379m
|
(’OVRu :-2_Xl\ f'%(xkvxk) (DVRH = -0.479]’[1
Wy3 = Wysg T Wya, w0y; = 4.9m

5.4.3.2.6. Tai mdt cdt ddc trung thir 4 (mdt car Li2)

Xk = X4 sz 188m

v

P

yM(X,Xk) S /

~

0 5 10 15 20 25 30 35

X
Hinh 5.22: Duong dnh hudng momen mdt cdt LI2

I"\

Yulx ) 0 ==
\ \J
\\

0 5 10 15 20 25 30 35

X
Hinh 5.23: Duong dnh hudng luc cdt mdt cat Li2

1
Oy =5 L Yuxexy) Wy = 176.72m’

l -
(DVJL! ::—;'(L[[ ——Xk)'yV(kaxk) (Dv4d 21147X10‘*m
(‘OVJ;l = :;_'x}; .fj(xkixk) OJV‘“ ="4‘.7m

i

0y, =-4.699m

Dy =Dy Ovay
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54.3.2.27 Véc to dién tich diwong dnh hudng tai cdc mdt cdt ddc irung

(0 ) (mM() 0
1.59 Oy, 28.628
Xp =| 3 | m Oy = Oy, oy = 519 |m’
6 O 94.8
18.8 ) GV \176.72
Dy, Wyog (@yq
Oy, Oyiq Oy,
Oy, =1 Oy, Dyy =] Oyqy Oy =| Oy,
Ov3, Wy 3g Wy
\Dvisa Dy 4q Wy,
0 ) (94 9.4
-0.034 8.241 8.208
oy, =| -0.12 |m Wyy = 7.27 m oy =| 715 |m
-0.479 5.379 4.9
-4.7 (1.147x107 -4.699

5.4.4. Tinh noi luc do tinh tai tac dung 1én dam giita va dam bicn

Cong thic tinh 12 14y gid tri tai trong nhan véi dién tich dudng dnh huong ter 11at cat
dang xét. Ta c6 néi Juc iai cadc mat &t diac irung hién dién dudi dang véc 1o

5.4.4.1. Momen do iinh 1ai idc dung lén dam bién

5.4.4.1.1. Giai doan chua dé bdn bé téng

0
475.99
MDCdC = DCng'(DM MDC(JC = 862.928 KNln

1.576x 10"

(2.938x 10"
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5.4.4.1.2. Giai doan khai thdc: dd do bdn bé tong

0 )
085.28
Mpe, := DC,.g.0y My, =| 1.786x10° | kKN.m
3.263x 10
6.082x10" )
0
88.423
Mpw = DW, 2.0y M ws =| 160.304 | kN.m
292.809
545,836
5.4.4.2. Momen tac dung lén dam giita do tinh tai
5.4.4.2.1. Giai doan chita dé bdn bé téng
0
475.99
Mpca, = DCy g0y Migcy, =| 862.928
1.576x 10
2.938x10°
5.4.4.2.2. Giai doan khai thic: da d6 bdn bé téng
0
777.001

MDCg = Dng(DM

Mpc, =| 1.409x10
2.573x10°

4.796 x 10°

0
120.26

kN.m

Moy, =| 218.02 | kN.m

398.234
742361 |
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5.4.4.3. Luc cdt cua ddam bién do tinh tai

. 5.44.3.1 Giai doan chua dé bé téng

(156.291
136.47
Ve i= DCye.g.0y Vpca. =| 118.885 | kN
81.479
-78.127

5.4.4.3.2. Giai doan khai thdc: da dé bdn bé téng

323517
282.488
Vpep = DC,.g.0y Ve =| 246.088 | kN
168.657
-161.719

29.034
25.352
Vpws 1= DW, g0y Vows =| 22.085 | kN
15.136
14513

5.4.4.4. Luc cat dam giita do tinh tdi
5.4.4.4.1. Giai doan chua dé ban bé 16ng

(156.291
136.47
VDCdC = DCd(,'g(DV VDC(JC = 118885 kN
81.479
-78.127

5.4.4.4.2. Giai doan khai thdc: da d6 bdn bé téng

255.129
222.773
Vi, i= DCyg.00y Vo, =| 194.067 | kN
133.005
-127.533
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39.487
34.479
30.037 | kN
20.586
-19.739

5.4.5. Néi lue do hoat tai tac dung 1én dam gitra va dam bién
5.4.5.1. Mémen do hoat tdi HL93 va PL tdc dung tai cdéc mdt cdt dam

P6i v61 cdc mat cat dac trung trong pham vi tir géi dén L, /2 ta xét 2 truong hop xép
xe bat loi nhat lén dudng anh huong momen clia mét cat dé nhu hinh vé sau:

1.2m 1.2m
TH1 { ; xe 2 tryc thiét k& TH2 xe 2 truc thiét ké
4.3m4.3m 4.3m 4.3m
U xe tai thiét ké Qan xe 1ai thiét ké
~.

o oI [@]ﬂ@m
X, Yuo M2 IM5

\ ; Ve dah Momen m/c x, Y xt( V dah Momen m/c Xy

Yygi M Yy M3

Hinh 5.24: Xép tai lén dah mémen

Noi luc do xe thiét ké sé duoc lay bang gid tri max cta 2 truong hop trén.

M, = max(M, - Myyo)
S+4.51.1 Mémen do xe tdi thiét ké
M, o (%) = 145kN-yyy + 145kN-yp3 + 35kN -y
Miruent (X) "= T45KN--y(x,x) + 145kN--ypy (x + 4.3m, x) + 35kN--y), (x + 8.6m, x)
M, ucka(X) = 145kN-y - + 145kN-yp3 + 35kN -y
M, Lop2(%) 1= T45KN--yp(x.x) + 145kN--yy, (x +4.3m, x) + 35kN--y), (x —4.3m, x)

r\,Iiruck(x) = maX(eruckl(x)* eruckQ(X))

Miua (%) 0 A
M (X)) 455.804

Miwan =1 M (X3) M, . =| 823444 |kN.m
M ek (X3) 1.491x10°
Mtruck(x4) 2 AR8 x 101)
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54.5.1.2. Mémen do xe 2 truc thiét ké
Miandem1(X) = TIOKN-(ypy; + yp2)
Miandem1(X) 1= HIOKN-(-yp(x,X) — yy(x + 0.6m,x))
Mundem2(X) = HOKN-(ypp: + Yus?)
Miandem2(X) := 11OKN-(-yp(x = 0.6m, x) — yp(x + 0.6m,x))

Mlandem(x) = max(Mtandeml(x)’ MtandemZ(x))

(M!andcm(x())\ 0
Muindem (X1) 332.217
M ndemx = | Minden (X2) Mindeme =1 602.074 | kINun
Mundem (X3) 1.099x10°
M indem (X4) 2.035x10°

Vécto mémen chua nhén hé so'tai cdc mdi cdt do xe thiét ké gay ra cé dang nhit sau:

max(M .. (Xo ) Mngem (X0 D) 0
max(M, o (X1 ) M ndem (X1 ) 455.804

M, =1 max(M,, (X3), Mngen (X2 ) M =i 823.444 (kN.m
Max(M ek (X3), Migngem (X3)) 1.491x 10"
max(M (X4 ) Miungem (X4 D 2.668>10°

5.4.5.1.3. Mémen gdy ra do tdi trong lan
Theo 3.6.1.2.4, tai trong lan rai déu sudt chiéu dai cau va cé do 16n nhu sau:
Qp, = 9.3 kKN/m
Momen do tai trong 1an gy ra tai cic mat cat xdc dinh bang phuong phép dudng anh
hudng (dah): nhan gid tri cua q,, véi dién tich dudng anh hudng.
Gid tri dién tich dudng anh hudng momen tai cdc mit cét dac trung duoc tinh sdn & trén
Véc to dién tich dah tai cdc mat cat dac trung:
0
28.628
Oy =| 519 |m

94.8
176.72

236



Vay, vectd gia tri momen (chua nhan hé s6) do tai trong lan gay ra tai cdc mat cat nhu sau:

0
2.662x10°
Miin = Uran-Om M, . =|4827x10° | Nm

8.816x10°
1.643x10°

54504 Momen do tar trong ngioi di gay ra o dam bién

Co1 nhu dam bién chiu toan bo tai trong ngudi di

PL := 3000 Pa
Vecto momen cho tai trong ngudi di tac dung 1én dam bién la:
0
1.288x 10°
Mp, . = PLB,.oy, M, . =|2335x10" | Nm
4.266x10°
7.952x10°

SH4.51.5.T¢ hop momen do hoat tdi (dd nhan hé s6 phéan bé’ &m

+ Tai cac mat cat cua dam bieén:

IM :=25%
M= a1 IMOM, i+ 8abian My + 8rmbeL M«
0 0
294.435 1.59
M, =| 533.147 |kN.m X,.= 3 | m
971.015 6
1.785x 10 18.8
+ Tar cdc mat cat cua dam giia:
IM =25%
Mi e = Bmen (1 + IMIM G+ 8rotan Miuns
0 0
660.323 1.59
M, = 1.195x10" | KN.m Xpo =1 3 |m
2.173x 10" 6
3.967x10° 18.8
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5.4.5.2. Luc cdt do hoat tai HL93 va PL

Déi véi cdc mat cét dic trung trong pham vi tir g6i dén L,,/2 truong hop xép xe bat loi
nhat 1én dudng anh hudng luc cat clia mat cit d6 thé hién trong hinh 5.25:

1.2m
xe 2 truc thiét k&
43m  4.3m .
l l l  xe tai thistké 0
Q, — 1.59
\ \ Xpe =| 3 | m
6
Y

18.8

Ny\n - Yva Yua dah luc cit m/c X,

Hinh 5.25: Xép 1di lén ddh luc cat

5.4.5.2.1. Luc cdt do xe tdi thiét ké

V“,uck(X) = 145kNyVl + 145kN.yV3 + 35kN.yv4

V(%) := 145kNLy(x, x) + 145kN.yy(x +4.3m, x) + 35kN.y(x + 8.6m, x)

Viuex (X0)) 227.912
) V!ruck(xl) 214172
Yiueke = | Viruek (X2) Vo ux =| 201.983 | kN
Viruek (X4) 65.43

5.4.5.2.2. Luc cdt do xe hai truc thiét ké

| vlandem(x) = IIOkN(yVI + YVZ)
Viandem(X) = THLOKN.(yy(x,x) + yy(X + 4.3m, X))

Viandem (Xo) 152.42
Viandem (1) 143.119
Viangemx =1 Viandem (X2) V. gems =| 134.869 | kN
Viandem (X3) 117.317
Viandem (X4) 42.434
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Vécto lue cdt chira nhdn hé 56 1ai cde mdt cdt do xe thiét ké gdy ra ¢é dang nhu sau:

max{ Vi, (Xo ) Vigngem (X))
Max(Vy,e (X))s Vigngem (X))
Vieew =] max(V,, 4 (X, Vi gem (X3))
max( V. (X3, Vindem (X3))

max(V, ., (X4 ), Vigem (Xa )

5.4.5.2.3. Lie cdr gdy ra do 1di trong lan

xetk

227.912)
214.172
201.983 | kN
176.055
- 65.43

Luc cat do tdi trong lan gay ra tai cdc mat cat xéac dinh bing phuong phap dudng anh

huéng, nhan gia tri cua q,,,, véi dién tich dudng anh hudng phan duong (d6i v6i cic mat

cat tir goi trdi dén L, /2):

Gid tri dién tich dudng anh hudng luc cat phan dién tich duong tai cdc mat cat dac

trung dugc tinh san ¢ trén.

Véc to dién tich dah tai cdc mat cat dac trung:

Wyg =

94
8.241
= 7.27 m
5.379

1.147x107?

Vecto gid tn luc cit (chua nhan he $6) do tai trong 1an gay ra tai cic mat cét nhu sau:

V[;mx = Qpan-Ovy

lanx —

87.42
76.646
67.61 | kN
50.026
0.011

5.4.5.24. Lic cdr do wdi trong nguoi di gay ra o dam bién

Coli nhu dam bién chiu toan bd tai trong nguoi di

PL=3x10'Pa

Veeto luce cat cho téi trong nguot di tac dung lén dam bién la:

VPLX = pLB3(0Vd

PLx —

42.3
37.087
32.715
24.206

5.164x 107

kN
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5.4.5.2.5.T6 hop hic cdt do hoat tdi (dd nhén hé s6 phdn bé'g..)
+ Tai cdc mdt cdt dam bién: IM = 0.25

Vi = B (L + IMIV i+ 8uptan Vianx + &vbrL VpiLx

206.482) 0
184.205 1.59
Vi =] 165375 | kN x..=| 3 |m
128.243 6
14.478 18.8

+ Tai cdc mdr cdt dam giita: IM = 0.25
VLLg = gngL"(l + IM)mek + gvg]an'vlanx
5.4.6. To hop tai trong tai cac mat cat dac trung

Céc mat cat dac trung bao gom:

+ Mat ct goi dang véc to
+ Mait cat cach dv 0

+ Mat cét khong dinh bam 1 1.59
+ Mat cét khong dinh bdm 2 Xme = 2

+ Mat cat L /2 (38

5.4.6.1. T6 hop néi luc theo cdc TTGH tai cdc mdt cdt dim giita
5.4.6.1.1. Trang thai gioi han cirong dé 1
Maomen: M cpp == M-(1L75-Mp, + 125 Mpe, + 1.5-Mpy,)

0 0
2.423x 10" i.59

M,cp, =| 4.388x 10" | kN.m X_.=| 3 |m
7.997x10° 6
1.475%10° 18.8

902.967 0
809.975 1.59

Vepig =| 728.632 | kN x..=| 3 |m
559.203 6
-108.55 18.8
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SO L2 Trang thear gron han cicong do 1l

Maonien Mucno, =n0My L+ 125 M, + 15 Mpw,)

0 0
1.209%10° | 59
Moo, =1 2192x107 | kKN.m X, =| 3 |m
1004 10" 6
L 7.465x 10" 188

/‘1_{‘(' cdl; Vu('l)}g o y‘l.(().\/lmg + ]25\/[)(& + l.S'V”Wg)

1397.049 0
346.694 | 59
Vicnre =| 302,021 | kN <. = 3 Im
| 206.991 6
| !

L -198.476 8.8
SO L3 Trang thdr gior han cieong do 11

Mamen: Moy, = (035 Myy  + 125 M+ 15 Myyy,)

0 ° 0
2.145x10° | 59
M s =| 3.886x10° | kKN.m x. = 3 |m
7.085x 10" 6
1.309x 10" 18.8 )

/,I_I'('('(];[, Vu(‘l)lg - T].(]._}S.V“‘g + 1.25\/“(}‘ + I'S'V[)Wg)

| TRT.328 0
704 083 59
Vo= 630021 KN . = 3 |m
; 178.697 6
-129.105 188



54.6.14.Trang thdi gioi han sit dung

0 0"
1.635x10° 1.59

M,sp, =| 2963%10" | kN.m x_.=| 3 |m
5.402x10" 6
9.981x10° 18.8

(598.443 0
534.847 1.59
Vispg =| 479.U87 | kN Xpe = 3 | m
362.534 6
-103.25 18.5

54.6 1.5 Trang thdi gioi han ddc biét
M(jm(’:”. MUDBg = n(OS.MLLg + 125MDCg + ISMDWg)

(o :
1.556x 10" 1.59
M,pg, =| 2-82x10" | AN.m x. = 3 |m
5.145x10° 6
9.547x 10’ 18.8
Lic cat: Vpg, = 0.5V, + 1.25-Vpe, + 1.5-Vpy,)
'541.597 0
479.06 1.59
Vippg =| 42391 | kN Xme =| 3 | M
307.623 6
-172.783 18.8

5.4.6.2. T6 hop néi luc theo cdc TTGH tai cdc mdt cdr cua dim bién
54.6.2.1. Trang thai giot han citong do 1

M(jml)ﬂ.‘ MUCDIb = T](l75Mle + IZSMDCb + l'S.MD\Vh)
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0
1.973x 10"
Moy = 3.377<'0% | KN'm Xme =
6528107

1.212x10*

849.755
749.17

Voo =| 661651 | kN Xy =

me

480.849
L2750

54.6.2.2 Trang thai gici han cuong dé 11
M(}men.' MUCDzb = n(OMI b - .23'!!‘IDCb -+ lSMDWh)

0
1.432x10°
M cpan =| 2.597x10% | kN.m <=
4.743% 10"
8.842x 10"

,‘l.l’{ f'(i’ Vu(‘l)2!' = n(OVLLb + l.25VDCb + lSVDWb)

470.344
410.694
V.o, =| 357.774 | kN <, =
245.202

235.115

54.6.2.3. Trang thadi gioi han cuong do 11
Mémen: M cpsn = N-(1.35M; [, + 1.25-Mpep, + 1.5 Mpywp)

0
1.85x10°
M,cipa = 3.353x10" | kKN.m Xine =
6.12x 10"

[1.137x10%)

1.59

18.8

m

m

(1}
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Liec cdt:

uWCD3h

763.032
671.804
592.194
426987
-214.592

kN

S+4.6.24. Trang thai gioi nan sir dung

Momen:

Life ¢ai:

Mispp =My + EMy + TMpwe)

MuSl)h =

0
| 43710

2 604 x 10" lkNJn X
3.753x 10"
8.834x 10"

Vison =0 Vg b BV e+ 1V

aSDb —

" 586.984

516.6-6
455.226
327.639
-169.842

meo

54625 Trang thai giot han ddc brét

Maonmen:

Lo car:

MuDBh =

0
1.587%10°
2.877x10°
5.253x 10"
9.78x 10"

kN.m X

mu

Vibss = N0V + 125 Vi + 1.5V

abBh =

1 578.747
507.401
444.596
312.53
-227.514

Tme

X me

0
1.59

188

m

m



Can ctt trén cdc gid tr1 noi lue tinh todn thi dam gita 1a dam bat igi hon nén trong vi
du nay ta s€ chon dam giira la dam tinh duyét.

max(M, i) = 1.212 x 10" kN.m max(Mycpy ) = 1.475 x 10* kN.m
max(M, ppn) = 9.78 x 10" kN.m max(M,ppg) = 9.547 x 10* kN.m
max(M,gpn) = 8.834 x 10" kN.m max(M,sp,) = 9.981x 10" kN.in

5.5 TINH TOAN VA BO TRI COT THEP
5.5.1.Tinh toan dién tich cot thép

- Duing loai tao tu chung thap D = 15.2 mm tiéu chuin ASTM A416M Grade 270.
- Loai tao thép DUL: 1: Tao thép da khtr ing suat du
2: Tao thép ¢6 do6 tu chung thap

ps T 3 4
E loa, := 2

Chon loar:

loal

- Cuong d6 chiu kéo tieu chuan: £, = 1.86 x 10" Pa
- Hé 56 quy doi ung suat: b, :=0.9

- Cap cua thép: 270
- Gi6t han chay (TCN 5.9.4.4 1):

{,=[0.85-1, if loai, =1

foy=16"1x 10" MPa
0.90-f,, if loai =2

- Ung suat trong thép DUL khi kich (TCN 5.9.3.1)

. ::{047-1‘“} if loai, =1 \
A r | f.=1.395 x 10° MPa
0.75-1,, if toai, =2 |

- Dign tich mottao cap: A := 140 mm’

- Modun dan hoi cip: E,:=197000 MPa

B¢ tong dam cap: f;, =50 MPa
Maomen tinh todn: M, =maxMcpie Mocpe) M, =1475x 10’ N.m

(lay bang momen tinh todn 16n nhat theo TTGH cudng do)



Doi vai cau kién BTCT chiu uon va chiu kéo DUL thi hé s6 suc khang : ¢ := 1.0
Ta co:

A, : dién tich mat cat ngang c6t thép DUL.

A, dién tich mat cat ngang c6t thép DUL tinh theo kinh nghiém.

Co6 the tinh gian ding dién tich cot thép theo cong thic kinh nghiém sau:

M )
Ay = - App =3.925 x 10" mm’
- 0.85-f,-09-H
Ap 2 Apgy
A p . < 0 N P N N Apsg
S6 tao cap DUL can thiét theo cong thic trén la: n, = n, =42.323
psl
Vay chon: n.:=42 tao thép Dy, = 15.2mm
5.5.2. Bo tri cot thép DUL
5.5.2.1. Bo'tri cot thép DUL tai mdt cat ngang dam
Tai mat cat gitta dam b6 tri ¢6t thép DUL nhu sau:
110 820 110
L ¢ kB B » Hang F ]
44
i
|
]
|
o!
e
- . . Hang E
R oo e Hang D
% s00400 | 00000 | HangC
<t sessterr s Hang B
" I EX R RN YR Hang A
-+ b=
o | i !
41 T6x50=300 6x50=300 __i4¢
37|38 39140,

25(26127[28]29]30] [31]32[33[34[35!36
12{13.14 15 116 [17 [18[19]20121 [22 |23 ;24

11213/4]5/6'7]8]900]11

Hinh 5.26: Bo'tri ¢ot thép diciing luc



5.5.2.2. By tri cot thép theo phuong doc ddm

Theo phunng doc cau ¢ot thép DU duge kéo thang, dé trdnh xuat hién dng sudt kéo
gav nin J tho trén do du dng luc, vi tri dau dam ta bo tri mot sé tao boc khong dinh bam

va 2 tao 0 thy trén dam.

- Mat cat tén gdi va doan cat khac: khong bA tri cot thép DUL bau dam dudi
- Mat cat dv. cdc tao khong dinh bam 1a: 2,4, 8, 10. 17. 19, 15, 21, 26, 35, 29, 32, 36, 39
- Mat cat khong dinh bdm 1, cdc tao khong dinh bam la: 4, 8,17, 19, 26, 35

S6 tao thép con lai khong dinh bam tai cdc mat cat nhu sau:

Tcip\. =

Toa do6 cic nhém cot thép du tng luc tinh dén day dam ¢é don vi 1a mm

Hang'| Toado'| _ "Goi' "av'| ko db1'| 'kodb2']  "Lt2"
X 75 0 7 9 11 11
E3 125 0 9 11 13 13
c 175 0 5 10 12 12
D" 225 0 2 4 4 4
B 275 0 2 2 2 2
Fl 1690 2 2] 2 2 7]

Tinh toa do trong tam cot thép DUL tal cdc mat cat:

+ Mt cat trén got x, = 0m

"Toado”

75
125
175
225
275

1.69%10°

- - (1
ylw T po\‘

Yy - toa do tao cip DUL

N, - $O o cap tat cac hang

s =

Dién tich cot thép DUL bau dam tai mét cit:

A

AR

3

e _,( ‘;\[v\ . np\()l )
x|

Dicn tich cot thép DUL tha trén dam tai mat cat:

/ ,
Py

Mo = Td

"Goi "\

0

0

0

0

0

2

=0 mrm’

Po

A =280 :mm’
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Toa do trong tam cot thép DUL bau dam tai gdi (tinh dén ddy dam):

5
[ (yp:l nps(‘,. )Jmm
_ Li=l

Cps() = 3 CpSO = 0 mm
Z nps()l
i=l
Tca do trong tdm cot thép thd trén:
Cpop=H-(H-y, -mm) Cpo =074 m

Khoang cach tir toa dé trong tam cét thép dén thé trén Super T

d,y=H-C do=08  d, =H-C, d, =0.06 m

ps()

+ Mat ¢ dv x| = 1.59m Ny = Td

psl
"Toado" “dv”
75
125
175 n,, =
225
275

1.69%10°

(o
=
Y

|

(NS T (S T 0 B o N e

Yps- t0a do tao cdp DUL

n,,- $6 tao cap tai cac hang

Dién tich c6t thép DUL bau ddm tai mat cat:
g
. - 3 2
A, Z](Ap“" N ) A, =3.92x10" mm
Toa do trong ti : cac ¢6t thép DUL bau diam tai goi (tinh dén ddy dam):
5
Z(yph. 'nP*‘i) mm
C. = -
5
Z np.\»lI
1=1

Khoang céch tir tea d¢ trong tam cot thép dén thé trén Super T:

C 144.643 mm

psl -

+ Mat cat khong dinh bam 1: x5 = 3m

o 4
nps2 = pos
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Dién tich cot thép DUL bau dam tai mat cat:

e

AP\: =

1(AP\_] Ny ) A, =5.04x10" mm’

Toa do trong tam c¢ot thép DUL bau dam tai goi (tinh dén ddy dam):

Fos
i Z(.Vp\l .nps?.l )J mm

€=t C,,=145.833 mm

5
an@.
i~

Khoang cdch tuir toa do trong tam cét thép dén thé trén dam Super T:
+ Mat cat khong dinh bdm 2: x; =6 m

— 15
Ny = Tdy

Dicn tich cot thép DUL bau dam tai mat cat:

A= 2 (A0 ) A, =588x10" mm’

p\;

c oL 4 C. .= 142.857 mm

ps3 3 et

Khoang cich tir toa do trong tam cot thép deén thd uén dam Super T:
d,;:=H-C; d,;=1.607m
+Matcath /2 x;=188m

= th)
N, = Td

Dién tich cot thép DUL bau dam tai mat cat:

D

-

A= '}_..(Apx.l L ) A =5.88x10" mm"

NN psa

3
4

Toa do trong tam cdc ¢t thép DUL bau dam tai goi (tinh dén ddy dam):

- PNy ps )

-1
an

1=}

]ZQ\ ‘n 4)}mm

Cpai= Ch: = 142857 mm
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Khoang cach tir toa d6 trong tam ¢t thép dén thé trén dam Super T:

Toa d6 c6t thép DUL tai cdc mat cat:

Co 0 dp 0.8
Coi 1.145 d 1.605
Cp =1 Cps C, =[0.146 | m d,:=|d, d, =1.604 m
Con 0.143 d . 1.607
14 607
C.., 0.143 d, [.60

5.6. PAC TRUNG HINH HOC CUA CAC MAT CAT DAM
5.6.1. Dac trumg hinh hoc mat ciat dam Super T giai doan I (chura do ban mét cau)

Quy déi thép DUL thanh dién tich A, dat tai trong tam ddm thép DUL (bo qua 2 tao
thép phia trén)
Chiéucaodam: H=1.75m

A =6.16 x 10° mm?’

5.15%10" 0
4.518x10" 1.59
I, =|2.482x10" | m* x.=| 3 |m
2.482x10" 6
2.482x 10" 18.8

Ddc trimg hinh hoc mdr cdt dim Super T giai doan |

Mo dun dan hdi cta bé tAng: E gum = 3.687 x 10* MPa
Mo dun dan héi cua thép: E,=1.97 x 10’ MPa
, E
Hé s6 quy doi thép sang bé tong: n, = = P n, =5.343
cdam

Ta c6 dién tich mat cat dam I, tinh doi (tinh ca c6t thép):
Aeq = Amc + (n] - 1)Ap\

8.789x 10 0
1.671:10° 1.59
A, =|6.379x10° ) x, . =| 3 |m
S mm
6.415x10°
6.415x 10° 18.8
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Momen tinh cria teet dicn donvor ddy dam:

.- 0.4
0.396
1.64
e, T A, Yy T DA -Co Se =| 0.541 | m’
0.542
0.542

Khoang cdch tir trong tam cua tiét dién chua lién hop dén day dam:

1:=0.4
0.45
0.981
—_— L'ql i —
Yi e, ;iu Mo eq T 0.849 |m
| 0.844
0.844
Momen qudn iinh mdt cat tinh doi
L2 2
[uql = Idl + Amh ‘(yh. B yh e, ) +(nl - 1) Apxl '(yh ey, “'Cp.\l )
0052 0
0.464 .59
o = 0239 |’ X,. = 3 |m
0.2601 6
0261 188

5.6.2. Bé rong ban canh hiru hicu [TCN 4.6.2.6]
5.6.2.1. Dam giiia
Bé rong ban canh hiu hicu duge lay 1a gid tri nho nhat trong cédc gid tri sau:

- 1/4 chiéu dai nhip
Bl == By =94 m

- 12 1an b¢ day trung binh cua ban cdng eid tri 16n hon trong hai gid tri bé rong suon

diam va ntra be rong bhan trén dam Super T........

b, = bé day ban bung:
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b 0.89
0.7
0.1 |m
0.1
0.1

»)
o
Il

W W

o o o o
5.

)

1:=0.4

2.81
2.62
Bbimzl =12-h, +max(bwl,%J by =12248 | m
2.248
2.248

Khoang cich trung binh giita cac dam..... Bpan3 =S B,..;:=2.24m

B¢ rong ban hitu hiéu cta dam giia... B, =min(By,.1 Byuy  Bina)
2.24 0
2.24 1.59
b, =| 224 | m Xpe =| 3 | m
2.24 6
2.24 118.8
5.6.3.2. Dam bién

Dai vSi dam bién, bé rong hitu hiéu cta ban c6 thé 1ay bing nira bé rong hitu hiéu
dam gifta cong gia tri nhd hon trong cac gia tri sau:

L

- 1/8 chiéu dai nhip..... By, = —L B

] banl — 4.7

- 6 lan bé day trung binh ctia ban cong gia tri 16n hon trong hai gid tri bé rong sudn
dam va 1/4 bé rong canh trén dam Super T.

1.405
1.31

Bunz, '=6-hf+ma>{—’,zﬁ] B,.,=|1.124 | m
1.124
1.124
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Be rong canh hang...... ... B =S, By 112m

Be rong ban hiru hiéu cua dam bién.....

bhh v, .
b = +min(B,  ,.B Bion)

hh b ban2, * “han3

to
T
N
N
O

oy
I
[R]
T
s
=
>
Il
e
3

me

!\J
o
o
o

24 [8.8

(g

5.6.2.3. Bé rong quy dot

Chuyén dor bé tong ban sang bé tong dam:

n= E—bi n'=0837
~cdam

Bé rong ban quv dor cho dam giita Bl 2= 1By )
Be rong han quy det cho dam bién [)mn b= ”"(h‘nh o)

| .874 | 874

han g = 1874 m b b _ 1 874 m
LB 1874
|
LB 1874

5.6.3. Pac trung hinh hoc giai doan 2: (Tinh ca ban mat cau)
bac trung hinh hoc mat cat dam gita:

Chicu div coa ban. h, = 0.16 m

Khoang cach tu ttony tam cua ban té thd dudi cua dam o

h
Vi, = —+H Vi = 1.83m

nn

L

Bé rong tinh todn caa ban' lay bang be rong hiu hi¢u cho dam gitia

253



1.874
1.874
1.874 | m
1.874
1.874

ban.g =

Dién tich phan ban mat cau:

0.3
0.3
=|0.3
0.3
0.3

Abm = hfbbang 4A

bm

5=2240

R K

H=1750

m Hinh 5.27: Mdt car quy doi

Moémen quan tinh cua ban doi véi TTH cua ban-

Vay dién tich tiél dién mat cat lién hgp:
Mait cét nguyén khong ké cot thép DUL:
Mat cit quy déi (c6 cot thép DUL):
1.179
1.954
Ajpp =| 0916 |m? Ay, =

0.916
0.916

6.397x10°
6.397x 10"
6.397 x 10"
6.397x10°

6.397x 10 )

mm

700

giai doon 2

Alh.bt = Amc + Abm

Alh = Acq + Abm

(1.179
1.971
0.938 | m"
0.941
0.941

+ Khoang cdch tir trong tam cua ti€t dién lién hgp dén ddy dam:

i:=0.4
Sihbt; = Ame; Yo, + Abm, *Yom

Slhi = Acq5 'Yb.cqi +ujg‘bmi “Yom
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( 0.944°
2.186
Sib =| 1.087
1.087
| 1.087

y i Slhl
blh, T
/\Ihl

0.801
1.119

Yoo =| 1187
1.187

1.187

0.944 0
2.189 1.59
S, =| 1.09 | m’ Xpe =| 3
1.09 6
1.09 18.8
Yoihbt, = Slhli
t Alh.bt,
0.801 0
1.11 1.59
Yo =| 1.162 | m X =| 3
1.158 6
1.158 18.8

Moen quén tinh mat cét lién hgp tinh d6i: (d61 vdi truc trong tam mat cat lién hgp)

, 2 2
Lo = o T A0 Voo, = Y60 Aom, Yoo, ~ Yom)

( 0.478
0.632
Iy o =| 0.433
0.433
0.433

d, - khoang cach tlr thé nén mép tr#n dam lién hgp dén trong tam c6t thép DUL:

d,:=d, +hy
10.96
1.765
d =1.764 | m
1.767
\1.767

L, = Lo, +lom, # A0 i, = Yoer !+ Apm (Yo, = Yom)

0.478 0
0.648 1.59
I, =]0456 | m* XKoo =| 3
0.46 6
0.46 \ 18.8

1.59

18.8
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5.7. TINH TOAN CAC MAT MAT DU UNG SUAT
Tong mat mat ang suat (461 véi DUL kéo trudce):
Al = M gg + A gp + Af op + Af

trong do:
Al - mat mét tng suat do co ngan dan hoi, MPa
A - mat ma: ang sudt do co ngot, MPa
Af 1. - mat mdt do i bién cua bé 16ng. MPa
A - mat mat tu chung cta cot thép DUL, MPa

Mat mat ung sudl tai cac mat cat duoc xac dinh nhu sau:

5.7.1. Mat mat do co ngan dan hoi

trong do:

E, - modun dan héi cia thép DUL. E_ = 197x10"" Pa

E., - modun dan hér cua betong hic tuyén Juc

I, 1= 4800 /17, MPa E., = 3.394 « 10" Py

n. - 50 luong c.ic tao thép ung sudt trude grong nhau, n. = 42

(TCN59.51-1)

[¢pp - lOng mg suat bé 1ong O trong tdm cac bo thép DUL do tuc du dmg luc sau khi truysn va

(U trong clia ¢du Kién ¢ cdc mat cat ¢ momen rmax (MPa).

Ung suat trong c6t thép DUL do lue du ting luc

lay fo := 071, fo, = 1.172 x 10" MPa

Do léch tam ctia cot thép DUL déi vai mat cat dam Super T chua li#n hop ban bé 1éng:

0.45
0.845
e =Yy~ G e, = 0728 | 'm

0.731
0.731

Momen tinh tai trong tam cot thép DUL cha mat cat dam Super T chua lién hop bidn

b¢ tong:
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1:=0.4

0.114
I 0.535
Sy = — S,y =| 0.341
Cpal,
0.34
0.34
Tong lue DUL:  F, =f A
1:=0.4
— Fp.\, + Fp.sl epsil _ IleCd«;1
LLL'PI Amg‘] Sp ll Sp\ll
n \ E,
Vay : Al e = E fron

5.7.2. Mat mat ung suat do co ngot

cgp

AprS =

9.151
19.661
21.37
17.359

0
53.115
114.116
124.032
100.753

H, la do am twong ting moi trudng khu vuc cau, 1ay trung binh nam (%)

Lay H, := 86%
Af g = (117 ~ 1.03-H,) MPa

5.7.3. Mat mat iing suat do tir bién

At - - A
All)(R .= 121\-ﬁ|‘ - /.Afcdp

“Bp

0
9.151x10°
1.966x 10’
2.137x 10’
1.736 x 10

MPa

MPa

Pa
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Do léch 1am cua ¢at thép DUL doéi vai mat cat dam S-T lién hop ban mat cau:

0 0.801
.59 0.974
€nathbt = Yoinne ~ Cpe Xme =| 3 | M Coanw =| 1.041 | m
6 1.044
18.8 1.044

Momen tinh ta1 trong tam cot thép DUL cua mat cat dam S-T lién hop ban mat céu:

1:=0..4
0.597
l 0.648
Spanm, = - o Spuhm =| 0416 | m’
Pribbr 0.415
0415

Momen do tai trong thudng xuven tac dung lén dam gitta chua lién hop (tinh tir bién):

M, =(DC, , + DC, +DC  )o,,.e

kmg
Momen do tai trong thuong xuyén tic dung lén dam gida lién hop (tinh wr bién):
M = M])Wg

Af_, - thay doi (ng sudt be 1ong tar trong tam cot thép DUL do tai trong thuong

cdp -

xuyen, trir tai trong tac dung vao lic thuc hién DUL

0
0.704
- M“I rvll\lh, .
Af = + Af ., =] 1.998 | MPa
vdp, S q wdp
psl, ““psihbr,
3.663
16.828
0
104.885
AprR = l2.fugp A Afp(,R =1221.949 | MPa
230.796
160.512




5.7.4. Mat mat do chung ung suat ltic truyén luc

5.7.4.1. Mat mat do chung ung suat {uc truyén luc

C6 thé tinh mat mat nay theo cong th ic sau:

. log(24.0-t) fp, . ‘ o
At = — =055 af Joar, =T
“ipR i P P

10.0 = tm
og(24.0. 1) ¢ f o
D8R0 o 55 |t oar, = 2"
100 | P P

; m

tong do: Thoi gian tr lue cang ¢t thép dén Mic truven luc (cat cot thép): 1 := 3

1 = 3 ngav
‘ Hog(24.0- 1) |t o
Mo, = - TR -055 L doar, =1
: P J
Hog(24.0-1) [ o
OB T 055 Lr it Lo =2
100 1\ fr\ P! p

Af e, = 18.353 MPa

5.7.4.2. Mdt mat do chung ung sudt sau khi truyén luc

Mgy = | 138MPa -0 :\1},;;;\_ -072 (AL + M,,c[; bt loai =1
[I38MP 0.1 AL 02 (Af g + Al ) |- (30%) if Toai, =2
[39.695) 58.048
27028 45.381
Ay =1 12.684 | MPa M = Mgy + Afpgo Apr =131.037 | MPa
10.963 | 29.316
17.974 | 136.326

5.7.5. Tong mat mat du tng suat

Al = Al + AL

-
palk

\{ pUR +A i‘p [

86.468 \»

2318 |
I
I

395.522 ¢ MPa

412.564 |

326011,
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S6 phan tram (%) mdt mdt.

6.198
AF 16.617
Mat mét = —2- Mat mat =| 28.353 | %
by 29.574
23.37

f, = 1395 x 10" MPa
5.8. TINH DUYET THEO MOMEN

5.8.1. Tinb duyét theo TTGH st dung

5.8.1.1. Piéu kién kiém todn itng sudt trong bé tong

Momen do tai trong thuong xuyén cé xét dén ban mat cau va dim ngang tic dung
lén dam Super T gita:

Mpcy, = (DC,y +DC,,, + DCy, +DC,, +DC,, )-8 00y,

Momien do tai trong thuong xuyén giai doan sau khi lién hop tac dung 1én ban mat cau:

M!)ng = (DCng)g'wM ; MDWg
Khoang cach tir trong tdm dam Super T chua lién hgp ban dén thé nén ngoai cung:
Yo =H' - Yb.eyo

Khoang cach tir trong tam dam Super T ¢6 ca ban mat cau dén thé nén ngoai cung:

[y 4 .
Ynlh, = H Yo,

1=1.4 You, = H - Yo.h

Khoang cach tir trong tdm dam Super T c6 tinh ban mat cau dén thd nén ngoai cung
cua ban mat cau:

Yoo =H 40 -y
=14 Yob, = H'+h, ~ Yo,
Khoang céch tir trong tam ddm Super T chua lién hop ban dén thé chiu kéo ngoai cung:

Y = ;/h.cq

Khoang cach tir trong tdm dam Super T ¢ tinh ban mat cau dén thd kéo ngoai cling:
Yiih = Ve

Diéu kién vé itng suat trong bé tong: Bang TCN 5.94.2.1-1 & 5.94.2.2-1

ll‘-lr' It 1"

Quy udc: ting suat kéo mang dau "-"; ing suit nén mang ddu "+

260



(1) Do téng dir ttng hre hitu hiéu va tdi trong thicomg xuyén:

(161 han ung suat nén cua ban mat cau.............. fi o =045-f, > 15.75MPa
Gidi han tng sudt nén clia th trén dain Super T... £, ., =0.45-f), — 20.50 MPa
(2) Do tong hoat 1di, die itng luc hitu hiéu va 50% tdi trong thuong xuyén:

Gi6i han tng suat nén clia ban mat cau........ fy2n =0.40-f, > 14.0MPa
Gi6i han ting suat nén cla thé trén dam Super T f, , :=0.40-f), — 20.0 MPa
(3) Do tong duir ting liee hitu hidu, 1di trong thudng xuyén, nhdt thet va vdn chuyén:
Gidi han Ung suat nén cla ban mat cau........ f 3 =0.60-f, >21.0MPa
Gi6i han tng suat nén cua thé trén dam Super T: f,, ,:=0.60-f', — 30.0 MPa
(4) Ung sudt kéo the diedi dam:

Gié1 han img suat kéo cua thd dudi dam Super T DUL ¢6 dinh bam trong diéu kién
ar1 mon thong thuong:

fr10=-05-f, MPa fersa =-3-536 MbPa
+ Luc thuc su hitu hiéu trong cap DUL:
Foo = fhe-Ap fo i=1f,, AfT
1:=0.4
0 0
4.56x10° 1.59
— _ 3 -
Fro, =1 A F.=15037x10" | kN Xpe =| 3 |'m
5.777x 10 6
6.286x 10" 18.8
+ Luc trong tao cdp thé trén dam Super T: Fo. = fPCa Ay

+ Ung suit cho phép trong cét thép du ting luc:

foeer = 0.80-6,,

TCNq ;o= | "Dat” if max(fe) < fo o
| "Khong Dat, kiém tra lai" otherwise
+ Do léch tam clia cot thép DUL thd trén:

f o= 1.339 x 10" MPa

TCNy, ; = "Dat"

Yo, = Cpy, -0.29
Yhi _yP-\; mm 0915
C[)x'f = yh: _)]phz -mm e[).\'l = 0749 m
Vo, =Yy, MM 0.699
¢ —v  .mm 0.649
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+ Ung suat thé trén dim do du ting luc:

1:=0.4
F._ +F_ e € o
G - P | F el +F'_P"1i.
e Agy i - T Ly, &
1.14 0
-3.96 1.59
Coed =| =513 | MPa X =] 3 | m
-5.86 6
-6.33 ) 18.8
+ Ung suat thd duéi ddm do du tng luc:
For i, .;EP%;FLCL_,_FM -it’:"i Vi, + Fpe -e‘:“;'i Yy
-0.51) 0
11.71 1.59
Cpe w =| 2102} MPpa Xme=| 3 |m
2375 I €
25.74 ) |18.8

5.8.1.2. Kiém tra ung sudt nén trong bé tong khi khai thdc
Khi khai thdc, ddm c6 thé bi mit do g sudt nén & thé chiu nén phia trén cia dam
vugt qua kha nang chiu nén cho phép.
f, - ing suat nen 16n nhat o bién chiu nén cua dam (& day tinh cho ddm giira vi dam
gitra chiu moémen udn 1én hon)
F (I

M
f —_P g et o, _uSbe
“OA_ “lmy“ I

me

Ya

Theo TTGH sir dung, img suat nén trong ddm dugc kiém tra theo céc trudng hop sau:
5.8.1.2.1. Do tdac déng ctia itng sudt do DUL va tdi trong thitong xuyén

+ Ung sudt thé trén ban

0
0.148
ol - Mocas, +Mowy, 1. =|0.357 | MP:
th, T I i ynbi Glp =| V- a
Ih.
. 0.65
1.212
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+ Ung sudt thé trén dam:

ol,, = MDng,I'FMDW& Vo + }_,Iljﬂi_ynli e,
Ih ey
1.14 (0
-2 55 1.59
cly={ 0.04 [ MPa Xpe =] 3
3.57 | 6
11.25 188
Kiém tra ting suat thd trén ban:
KTyan = 1f (max (cly) <fq . "Pat”, "Khong dat")
KTp,n := "Pat” véif = 1575 MPa
Kiém tra imng suat thé trén dam:
KT, :=if (max(cly) < 4 "Pat”, "Khong dat")
KT um = "Dat” v6i {4 .= 22.5 MPa
5.8.1.2.2. Do tdc dong ciia hoat tdi va 50% tdi trong thirong xuyén
Ung suat thé trén ban.................
0
0.889
62, =05 (ol )4 —Mﬂf—' Yon, o2, =| 2.136
n, 3.873
. 7.083
Ung suat thé trén dam.......... ..
( 0.569
-0.623
62, =050l Jr——vI—L-E'—-ynml c2y=| 1.56
" 4.576
10.724

Kiém tra tng suat thé trén ban:
KT,z = 1f (max (62,) <., "Dat’, "Khong dat")

KT, = "Dat” vOi f -, = 14 MPa
Kiém tra dug sudt tho trén dam:

KT uma = 1 (max (62) € £ 1y, "Dat", "Khong dat")

KT, = "Dat" V6i f - g = 20 MPa

MPa

MPa

263



5.8.1.2.3. Do téng du ting liic hitu hiéu, tdi trong thuong xuyén va tdi trong nhdt thoi
Trong vi du nay khong xét tai trong khi van chuyén

Ung sut thé trén ban....................

0.964
GB[bi = (Gl‘bi)"}'—r'ynb G3tb =|2.314 | MPa
! 4.198
7.689

Ung sut thd trén dam............coo.........

1.139

-1.899

I—.y"lhn G3[b - 1.581 MP&
lh

i 6.359
16.349

Kiém tra img sudt thd trén ban:
KTy = if (max (63,,) < fi3 . "Pat”, "Khong dat")
KT,,.; = "Dat’ V6if.;3 ., = 21 MPa
Kiém tra tng suat thé trén dam:
KTym3 := if (max (03) < f g3, "Dat”, "Khong dat")
KTy,m3 = "Dat” voi {3 g = 30 MPa

+ Dé phong truong hop thd trén dam cdc mdt cdt gdn goi cé thé bi kéo ta kiém tra
itng sudt kéo

KTyeo; := | "Pat” if min(cl,, 614, 62, 62,4, 034, 031 = fopa g
"Khong dat” otherwise
min(c 1y, ol 02, 62,4, 63, 63,4) = -2.551 MPa
fors g = -3-536 MPa
KTy, = "Dat”
5.8.1.3. Kiém tra itng sudt kéo trong bé tong khi khai thdc

Kiém tra ing suat thé dudi dam lién hop

Ciing ki€m tra trong trang thai gidi han vé sk dung, khi dam dang chiu tai, thd dudi s&
chiu kéo.
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Diéu kién dé€ dam khong nit Ia ing sudt kéo khong vuot qua ngudng cho phép
Diéu kién fo 2 fp g frivqg =-3.536 MPa

f, - Ung sudt nén I6n nhat 0 bién chiu nén cha dam (& day tinh cho dam giira vi dam

gilta chiu momen uon lon hon)

Fp. €pui [ Moca, + Mpw, + My, Mpcy,
f, ::f—Jerc‘[P ‘.\'k:_L - : : L‘Yklh“’fTi'Ykl
f ey ey th eq
' Mpeay, + MDwg,l + M, MDClg,
gy T Opeua, ~ I Y, T [ Y,
lhz €q;
0 -0.511
1.59 8.726
Xpme =] 3 I'm c4,, =1 12.809 | MPa
6 8912
18.8 -1.616

Kiém tra ing suat thd dudi dam:

KTdum-’l = if (mm (64d(1) 2 fo‘v".kd‘ ”D@["» “Kh(d)ﬂg d@t”)

KT,, = "Dat" VO f.pq g = -3.536 MPa

5.8.1.4. Kiém todn irng sudt trong bé tong giai doan thi cong
5.8.1.4.1. Kiém todn ttng sudl the trén trong qud trinh thi cong

Khi dam vira ch€ tao xong, hic nay, du tmng luc trong cét thép la 16n nhat trong khi
chua cd hoat tai ma mdi chi ¢é tai trong ban than cia dam chéng lai luc nén cta du ung
luc. Dam c6 kha nang bi nit thd tren.

Diéu ki¢n f, > -0.58- /1,

t

f, - tng sudt thd trén cia dam (c6 the 1a ing suat kéo do DUL)

f’ . cudng do chiu nén cia bé tong dam khi truyén luc

f =081 f.; =40 MPa
Tai trong tac dung lén dam khi th! cong:

F' e?\
f :XP‘__FPC Ll

M
+ DCde

ynl
| I

cy cq ey

'ynl
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Luc thuc su trong cap DUL:

prlC = pr - AprS - Aprl

[0
5.188x 10°
— _ 3
Fre, = frie Apy F. =| 6.363x10" | kN
7.365x10°
(7.502x10%
0
M -3.374
. € sl .
f =N F Py 2%y f =] 312 | MPa
] A . 1 I _ t I _ 1
€q; €q; €q; -1.71
, 2.878
KT,s:= | "Pat" if min(f) > -0.58 \/f/, - MPa
"Khong dat” otherwise
-0.58 /f.. - MPa = -3.668 MPa KT,s="Dat"

5.8.1.4.2. Kiém todn img sudt tho duéi trong giai doan thi cong

Pong thoi véi kha nang nit thé trén, néu nhu ta du ing lyc vuot qua kha nang chiu
nén cta bé tong thi bé tong s€ bi nit doc & thé dudi.

Kiém tra kha nang nay bang phuong trinh dudi day:

Diéu kién f,<0.6f, 0.6f’, =24 MPa (TCN 5.9.4.1.1)

f, - dng suat thé dudi cua ddm (& day tinh cho ddm bién vi ddm bién chiu mémen uén

16n hon)
F .. e
fd= PC“-+F B P-"[_y - DCde y
petc klc ki
Ay I, I
0
11.376
pet; Cpsll MDCdci
fd = +chl‘-" Y. =7 Yk fd: 22.304 | MPa
1 A . 1 I 1 I » '
ol il i 23.783
19.917
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KT, := | "bat” 1if maxi/f)< 06f
KTus6 = 'IDatll
"Khong dat” otherwise

5.8.1.5. Kiém tra do vong, do vong dam

Xét tai mat cat gitta nhip (c6 do vong 16n nhat)

Quy udc: Do vong xudng mang dau duong, vong 1én mang dau am

Momen quén tinh ctia mat cat nguyén do: vai trong tam (khong xét cot thép):
Tai mat cat gitra nhip:

+ DG v6i ddm Super T chua lién hop: 1, = 2.482 x 10" mm®
+ D6t véi dam lién hop: =L, I, =4.333 x 10" mm’*

5.8.1.5.1. Do vong do DUL

Do vong do DUL c6 thé xdc dinh theo céng thifc sau:
_Fp\ Aep\l ’ L2
f o= e £  =-109.607mm
7 8‘Eu ‘Inl "

5.8.1.5.2. Do vong do rong heong dam

_5-DC, gL,
VRO 984 E ]

f, oe; =47.291mm

cdam  “dy

5.8.1.5.3. Do véng do bdan mdr cau dam ngang, van khuon, vdach ngdn

5-(DCy,,, +DC,, +DC,, +DC,,) gL},
384-E g 1y,

f

v

£ per = e = 29.907mm

cdam

5.8.1.5.4. Bo véng do go chan, lan can
. S(Dciké)thl

VPN 384 E

f, ocs = 0mm (tinh cho dam giita)

V.
cdam Ig

5.8.1.5.5. Dovong do lop phit va trang bi trén cdu

fi-(D\?\/,)‘g-L“t
8 i
bW f, pw =6.843mm
Y384 F 1, ¥

5.8.1.5.6. Po vong ciia diam sau khi ciang cdp DUL

cdam

fore =1 + £ ooy f, ¢ =-62.316 mm (vong len)

v
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5.8.1.5.7. Bé vong ciia dam khi khai thdc diudi tdc dung cdc tdi trong thiong xuyén

forrrx = fups+ fupcr Hfupe + fupes + £ pw
f, rr1x = -25.566 mm (vong 1én)

5.8.1.5.8. D¢ véng cua dam khi khai thac duci tdc dung cdc hoat tdi 1di trong thiong xuyén
Diéu kién kiém todn.

Lll

1000

t Y
fuiL S—SOO vaf, p S

trong do:
L,, - chiéu dai nhip tinh todn, L, =37.6 m
f, L - do vdng 16n nhat tai giita nhip do xe

L4y bang tri s& 16n hon cta: K&t qua tinh cia xe tai thiét k€ don; 25% cla xe tai thiét k&
cung tai trong lan

f

v LLvpL - d0 vong 16n nhat tai gita nhip do xe va ngudi di

Hé s6 phan bd do vong c6 thé lay bing s6 lan/s6 dam, vi tat ca cdc lan thiét k&€ déu
chat tai va tat ca cac dam d& déu gia thiét vong nhu nhau.

Df:= 1n  Df=04  N,=5 N, =2

b
Tinh do véng do xe 1ai don:

P, :=Df.145 kN P, =58 x 10°N P, :=P,
P;:=Df.35 kN P, =14 x10°N
B6 tri xe tai vi tri bat 1oi nhat nhu hinh vé

43m  4.3m

P
l xe 3 thiét ké
P,Y P P, Y

L
M y L2 (o
c2=L,2 t/

3

Hinh 5.28: Xép xe xdc dinh dé véng

Khoang cach tir truc xe dén goi:

ci::EiL—4.3m c2::5‘— c3::i+4.3m
2 2 2
£, = (312 -4-c1’) f,,=3.729 mm
. 48.Ecdam .Ig .
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P, ¢c2
fgm (312 4.2 f,, = 4.02mm
- 48'Ecdam ' Ig -
P y 3 bl ha
m e (3L -4 3 f,. = 0.888 mm
“ 48- Ecdum ' Ig ' i
b6 vong do xe tai thiét k&:
fv.(ruck = fv.l + fv.?. + f\'.3 f\‘.tl'uck = 8.638mm
Tinh do vong do tai trong lan
-qy,, L :
o 1= i L £ = 15.15 mm
- 384'Ecdum ’ Ig

Tinh do vong do tai trong ngwor di

_5.(PL-By) L
VPLTT 384 E ]

cdam i

f, 1o =15.15mm

0 ving do 25% xe tai thiét ké vai tai irong lén thiét ke
f 1= 25%. fv.lru«:l\' + f\v',lzm f\"xc =17.309 mm

fo g = max(f, .. ) f. .= 17.309 mm

A Xe?

VX

Kiém tra do vong do xe néi chung:
KT, o = if| [ SEL "Pat”, ""Khong Dal"\
vong v ki g0 o & e J

KTvongl — ”‘Dz.ll”
Kiém tra do vong do xe va tdi trong ngudi di:
f\'.kl + fV.PL = 2463() min

—
i

| L L
KTyong2 = lf[(f\,k[ +f, ) €% "Dat", "Khong Dal'} — = 37.6 mm

1000 1000

KT, ong2 = "Dat”
5.8.2. Tinh duyét theo TTGH cuong do
5.8.2.1. Tinh duyét momen uon

5.8.2.1.1. Sitc khdng ucn

Stc khdng uén tinh todn M, dugc tinh nhu sau:
Ml' = ll’] '!\/]ﬂ

trong dé: M, - stc khdng uon danh dinh

/- hé s6 siic khing

— =47 mm
0
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Theo quy dinh cia diéu 5.542tacé: ¢ :=0.9
Coi thd duéi chi c6 cét thép DUL chiu luc. VSi mat cat hinh chir T thi quy do: sic
khang danh dinh M dugc x4c dinh nhu sau: (TCN 5.7.3.2.2.1)

— ald a ' ' ' a
M, _I:Ap'“ £ .(dp —7)]+A_\ -, '(d.\- —EJ—AS‘fy(d“ _5]

a h,
+0.85-f B, h,-(b=b, )| 2L -1t

Vi mat cat hinh chir nhat thi sic khang danh dinh M, dugc xac dinh nhu sau:
(TCN 5.7.3.2.3)
_ Ay 4
M, {Am-fm-(dp—T*HJrA,fy-[d_\—EJ

0
3.92x10°
A, - dién tich thép du ing luc: Ay =|5.04x10" | mm’

5.88x 10°
5.88x 10"

trong cOng thac trén:

Bo qua dién tich c6t thép thudng: Ag:=0m’ Ay =0m’
d, - khodng cdch tr thd nén mép trén dam lién hop dén trong tam cot thép DUL.
b - bé rong mat cat chiu nén cta cau kién : b:=by
0.89
0.7
b,, - bé day ban bung : b, =| 0.1 | m
0.1
0.1

h, - chiéu day canh chiu nén: h;=0.16 m

B- hé s0 chuyén doi biéu do tng sudt quy dinh trong diéu 5.7.2.2

B, :=[0.85if f,, <28 MPa
0.85 - 0.05 1 —28MPa e MPa < f., < S6MPa
7MPa
0.65 otherwise
B, =0.693
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fo, - cudng do chiu kéo quy dinh cha thép UL, = 1.86 x 10" MPa
f,, - gi0i han chay cta thép DUL: f,=1674x 10" MPa
. f
Héesok: k= 2.(1,04__{’)_]
pu

¢ - khoang cach t thé chiu nén ngoai cung dén truc trung hoa véi gia thiét 1a thép
DUL cua b6 tao thép da bi chay deo (TCN 5.7.3.1.1).

1:=0.4
- Ay £, —0.853,£,(b b, )-h,
[ f
0.85€,-B,-b, +k-A_ - ™
' B d
a
_ Apsq fpu
¢, = :
0.85f,-B, b +k-A_ -~
S
P
-0.177 0 0
0.081 0.129 1.59
c,=| 0229 | m ¢, = 0.165]| m Xpmo =0 3 |'m
0.551 0.192 6
0.551 0.192 18.8
1:=0.4 ¢ =lc, ifc, 2h,
¢, otherwise
Chiéu day cua khoi tng suat tuong duong:
0 | 0
0.09 1.59
a = c.p, a, = 0159 Im v,.=| 3 |m
0.382 6
(0.382 . 18.8

o, - Ung sudl trung binh trong cot thép DUL vdr stc khdng uon danh dinh tinh theo
TCNS5.7.3.1.1-1:

271



Thay cac gia tr1 vao ta c6:

Strc khang uén:

My = A, £ | d -
T T s lpy, '\ P g
ady.

My, = Ape oo | dp, _—_;_;l-

M, if ¢, >h,

M,,. otherwise

0
1.229x10*

=1 1.521x10* | kN.m
1.666 x10*
1.666 x 10*

M, :=y.M,

5.8.2.1.2. Momen uoén tinh duyét

1:=0.4

ps

=11.792x10*

1188

1.86x10°
1.822x10°

1.698x10°
1.698x 10"

1.59

0
1.106x10*
1.369x 10"
1.499%10*
1.499x10*

Ta 1dy gia tri 16n nhat clia momen uon tinh todn theo TTGH CD1
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utd
Al

maX(M UCDlg() ? M UCDlg() )

max(M o, Mycpiy, )
max(Mcp,,, » Mucm,,-2 )

maX(MuCDlgg ’ MuCDIgR)

iﬂaX(MUCD|g4 ! MuCDlg4 )

utd T

0
2.423x10°
4.388x10°
7.997% 10
1.475%10°

MPa

a h.
+0.85-f', B, -h(b, —b_ )| —=——L
Ll B] f 1 I) [ 2 2

kN.m

kN.m




S 8213 Didukien duxér momen uon
KTop:= 1 "Dat” tf mn(M, =M ) =0
"Khong dat” otherwise
KTy = "Dat”
5.8.2.2. Kiém tra ham luong cot thép DUL
S8220 Corthep 1ot da (TCN 8.7.3.3.1}
Cot dien tich cot thép thuong A =0 theo TCN 3.7.3.3.1-2 ta ¢

Al d +A_f d

(l — P~ p\ [ \ ~
Ay LA
[ 0
| [ 1.765
A d .
d. = e d, =) 1.764 | m
I "\ N I ™ :
e | 1.767
1,767 ]
Kiem tra dicu kicn : ii < (142
d.
TCNg5 = "Dat” it max(c -~ 042d) <0
"Khong dat” otherwise

TCNg 5 44, 1= "Dat”
58222 Corthep t6i thicu (TCN 5.7.3.3.2)
Cot thép 161 thiéu phai dam bao momen khdng uon tinh todn gid tri nho hon trong 2
214 e saus:
+ 1.2 lan suc khang nut,
+ 1.33 lan momen tinh todn c¢an thiét dudi 16 hop tai trong - cudng do.

Cuong do chiu kéo khi uon:
f :=-0.63-/f, - MPa I =-4+455MPa

f-05110
8.726
Ung suat thd dudi dam Super T: o4, =| 12.809 | MPa
8.912
-1.616




Toéng (ng sudt gay n.

Ac =

3.9 )
13.2
17.3
13.4
2.8

MPa

Momen tinh d6i véi day dam

0.115
0.456

=] 0.284

0.284

0.284)

Téng mdémen gay nift :

AM; = Ac, -Sbi

Momen theo TTGH sir dung:

Mémen gay ra bdi luc DUL

Momen nat

1.59

18.8

/“" = 04 ve T f,.
0
1.59
X me 3 |m
6
18.8
0
1.59
X e 3 | m
6
18.8
4515
6015.9
AM =! 4904.0 | kN.m
3797.1
806.3
0
1.635%10°
i =0.4 M,sp, =| 2.963x10" | kN.m
5.402x10°
9.981x10" |
Mp-ﬂ = -(ch' 'ep_\,li)
h/,[u,i = (MBSDSi + MPS; )‘f‘AM'

0 X 451.509 °
-3.855x%10° 3.797x 10"
3.666x 10" {kKN.m M., =| 4.201x10" | kKNmi
4.221x10° 4.978x 10"
-4.593x 10" 6.195x 10




Moarnen Khang uén yéu cau.. ..........

9
3.222x 107
M, . =min(1.2-M,, ,1.33Mcp), ) M, =|5.041x12" | kN.m
5.973x 10"
7.434%10°

Kicm tra momer khing thoa man yéu cau cét thép 161 thiéu:

! 0 A ( 0
11058.5 3222x10°

M =1 136028 AN.m M, =|5041x10" | kN.m
L14994.4 ~ |5973x10°
14994.4) (7.434x10" )

TONg 5 5= "Pat” if min(M; =M, ,)> 0
"Khong dat, cot thép khong thoa min yéu ciu (61 thiéu"” otherwise
r]~(‘Ni 733: — " 2:1[”
S0 TINH DUYET THEO LUC CAT VA XOAN
5.9.1. Xic dinh sire khing cat danh dinh
Ste khidng danh dinh 1ay gia tri nho hon trong hai gia tri sau:
Vo=V +V e+ V,
V, =025 b-d, + Vp
Sue khang cat ¢o the chia thanh, V, - do dng suat kéo trong bé tong, V, - do ¢dt thép
chiu cat. V., - do thanh phan du (ng tuc thang ding.
Stic khing danh dinh ca mat cat bé tong: V. =0.0316-- \/f—: -b, -d,
A -f -d, -cot(O)

“ . - n* - . Z Y
Suc khang danh dinh do cot thép chiu cat : Vo=
S

Sae khang danh dinh do thanh phan du ing luc thang ding V, := 0kN
RO qua cot thep thuong chiu kéo: d,:=0m

Chicu cao chiv cat hau hicu

a’ldl

o - mu_\'( do— \
\ 1 N ,-)
L 2

0.9-d..0.72-h d,.=199m
ey Day la conso dé wde dinhmdt edt duyér lue car Xy o= 1.59 m)
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5.9.1.1. Xdc dinh thong s6 fva @ [TCN 5.834.2]

Tra bang TCN dé¢ xac dinh 3 tr thong sO ting suat cat — .
Ung bién doc trong ¢6t thép phia chiu uon:
M .
405V, cot(0)-A_f
d. .
£, =—
’ E.A+E A
0.89
0.7
B¢ rong hiu hiéu................... b, = by, vay b, =| 0.1 | m
0.1
0.1
Chiéu cao chiu cat hiu hiéu.......... d, = 1.59m

H¢ s6 chi kha nang cua bé tong bi nit chéo truyven luc kéo B

Goc nghiéng cua ing suat nén chéo 0

Ung sudt ¢at trong be tong duge xic dinh theo cong thiie TCN 5.8.2.9-1:
V-0,

vVE—
o.b .

u

Luc cat dd nhan hé s6 tai mat cat kiém tra luc cat x; = 1.59m: V=V, ¢,

Tai mat cat dang xét V,=81x10"N
Heé s6 stc khing cat (TCN 5.5.4.2) ¢.:=09
T Vi=0. 'V, v
Ung suat cat trong bé tong V= q—b—l v=08IMPa  —=0016
) . -
v ! S ol

Bang TCN 5.8.3.4.2-1 thé¢ hi¢n gid tri cta O va 3 cho mit cit ¢é cot thép ngang.

+ Luc doc do DUL: Fp\1 =4593 x 10"N

+ Ung suat trong thép DUL khi ting suat bé 1ong xung quanh nd bang 0:
F E

f,=f, —— =L fo=1.151x 10" MPa
! ! Alhl E

cdam
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Chiéu dai truyén luc hiru hiéu cia thép DUL............
L, = 60.D,, L, =0.912m

Vi chiéu dai truyén luc, L, = 0.912m, nho hon khodng cach dén mat cat tinh duyét

luc cat, x; = 1.59 m, nén toan bo tng suit trong thép DUL tai mat cat do ta hiru hiéu.
Momen ¢6 nhan hé $6 tal mat cat:

M, = max(Mep,, -V, -d, | M, = 2.423 x 10" kN.m

bé xic dinh tng bién trong thép doc ta gia dinh thong s6: 6:= 27.deg

[:I‘*-v +0.5-V, -cou(8) A, o0
Ung bién ..o €, = — ‘ £ =-2.84 x 10"
' ECc-AC+E-A
N
.= g if 0<g <0002 e, = '"Khong dat, tinh la1”

"Khong dat. tinh lai”
Ung bién c6 gid tri am thi phai tinh lai theo cong thic TCN 5.8.3.4.2-3

:/I“ +0.5-V, -cou@) - A - f

VO g =-—

X

pt

Ek. \L + E.\‘ 'I\\ + Ep '[\ps

Di¢n tich be tong phia chiu uén cua dam (hinh TCN 5.8 3.4.2-3)

A, h (Cothé iy bang dien tich dam khony

‘" H 2 lién hop chia chiéu cao nhan vor i

chiéw cao dam licn hap .

A =9027x 10" mm’

Tinh lai gid tri ing bién,

I\f”- +0.5-V, -CO[(O)—~AP_\] T
£, 1= . e, =-0.0610"
Ecd;un Af\c + h.\ ‘Ax + Ep -AP“I
. oV \YG
Thong so T — =0.016
¢ vl

Tra bang TCN 5.8.3.4.2-1, cdc gid tri ctia O va B ¢d the lay nhu sau:

Gac xién ung suat nén: 0:=27deg (tra bang lay cdc thong s0)
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_ 4.88-5.63

He so: B:
0+0.1

(e, +0.1)+5.63 =488

G6c xién dng suat nén phit hop véi gia thiét tiép tuc sir dung dé tinh toan

Sttc khang cat danh dinh cua mat cat:
V, = 0.083-B-Jf;, - MPa-b, -d, V,=3.2% 10" kN
5.9.1.2. Chon cét thép dai chong cdt

Deé thuan lgi cho thi cong chon dudng kinh ¢t dai khong doi nhung khoang cach
thay doi theo su giam luc cét theo chiéu dai dam:

Dq = 16mm

Budc cot dai

100 0
150 1.59
S =1 200 | mm Xme =| 3 |m
250 6
250 18.8

Dién tich cot dai tai cdc mat cat trong cu ly s 1:=0..4

124.367
146.725
A, =0.083: mb__f_l_‘s_ A, =| 27.948 | mm’
’ 34.934
34.934
Goc nghiéng cot dai o :=0
V.= Ay lyd cot® V.= 1.282% 10° N
Seu,
5.9.2. Tinh duyét luc cat theo TTGH cuong do
Cuong do khing cat danh dinh tai mat cat x 1:
V=V o+ V4V V =4471 x [0 kN
Cudng do khing cat phai thoa man dicu kien V¢, 2V,
KTy =1f(V, ¢, 2V, "Dat, "Khong dat”) KT, ="Dat”



5.9.3. Kiéni tra lai bé tri cot dai
Khoang cach téi da:
NoO1 tinh todn tai cac mat cat i:=0.4

Vui = VuCDlg‘ NIu| = MuCDlgi

Swae, =1V, (0.1, b, -d,),min(0.8-d,,0.6m), min(0.4-d,0.3m) |

600
600
Smax =1 600 | mm
600
600
Chon khoang cédch cét dai: Sa = (S > Sua, Smax, )
100.0 0
150.0 1.59
s =1 200.0 | mm Xpe =1 3 |'m
250.0 6
2500 18.8

5.9.4. Tinh duyét cot thép doc chiu xoan

Pé mat cat khong bi xodn c6t thép doc phai duoc bo tri cair ¥iing sao cho tai moi mit
cat kha nang chiu kéo cua cét thép phin chiu kéo udn cua ciu kién <6 tinh dén céc
trueong hop khong phat huy hét cua cét thép nay.

Phuong trinh luc yéu cau trong c6t thép doc:

! vV
T:&—k —“—O.S-VN—V,)-CO[(O)
d.-¢ \ ¢ o

v

5.9.4.1. Tai mdt cat kiém tra luc cdt x;=1.59m

. Mu, "/ Vul — 3 T
[ | =05V =V i-cot(0) T,=2.031~ 10" kN
| ; S P
d ¢ .
Dic¢n tich cot thép chiu momen duong: A =3.92 x 10" mm’
Luc doc tuong duong trong cot thép...... T, =F,
. . [ o o 1 p_\l
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TCN ¢ 5:= | "Dat, dudién tich c6t thép doc”  if Ty, 2T,
"Khong dat, thiéu cot thép doc chiu xcan” otherwise
TCNqg ;. - "Dat, di dién tich c6t thép doc”

5.9.4.2. Tai mat cat goi

V
T= M, +(*—~“-~—O.5-V§ —ij-cot(f))
dV'¢) A4 ~
M, = M,cpi,, M, =0kN.m
A, f -d -co0) V, ‘
VOL..... V_ :=min| —° ,v—d;ﬁ» V.=1.0x 10" kN
SL‘d(, v

Tai oi: V=0 kN
Lucdoc do DUL: F,, =A, f F . =0N

TPy peg pedy T

\Y
VAY oo LT, :=( q)”“ ~0.5-V, —vp]-cot(m T, = 984.54 kKN

AY

Do tai dau dam cat khae khong bo trf cot thép DUL nén ta € bo tri cdc thanh D32
doc dé chiu luc doc va luc cat.

D32 :=32mm
Dién tich 1 thanh  Apyq; := 1:D32° A = 3217 x 100 m?

Dién tich cot thép thuong chiu luc A phai dam bao diéu kién:

Luc doc twong duong trong cot thép...... Ty - AL 2T,
Vay dién tich cot thép thudng : A . = ?9-
" v o s AL
S6 luong thanh D32 t6i thiéu. N o = R‘—”"—” N3 g = 0.729
DA
B6 tri nhu hinh vé Np3omin ‘=8 AL =1Np30Apss f, = 420MPa
Luc doc tuong duong Ty 1= AL T, =1.081 x 10" kN

TCN; g 35:= | "Dat, du dign tich cot thép doc™ if T, =T,

"Khong dat, thiu cot thép doc chiu xoan"  otherwise

TCN; 4 5 5:= "Dat, du dién tich cot thép doc”
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5.10. TINH DUYET BAN MAT CAU VA DAM NGANG

Ly thuyét va vi du tinh todn ban mat cau va dam ngang da duoc trinh bay trong
chuong II va chuong IV nén dé giam bét khéi luong tinh todn trong vi du nay sé khong
trinh bay lai. D61 véi dam Super T chi b6 tri didm ngang & dau ddm nén trong nhiéu thict
ké cling khong yeéu cau tinh chi ti€t dam ngang.

5.11. THIET KE MOT SO NOI DUNG KHAC

Dé giam bdt khéi luong tinh todn cla vi du nay nén mot so thiét ké kiém tra khéc
ciing s€ khong duoc trinh bay nhu:
+ Lua chon va thiét k& bé mat c6t thép va neo cot thép, viing neo cét thép.
+ Thiét k& dau dam cét khéc.
+ Thiét k& do vong trude.
+ Thiét k& co ngot tir bién.
+ Thiét k€ van chuyén thi cong.
+ Tinh duyét moi
+ Tinh duyét véi t6 hop theo TTGH dac biét ¢é céc tai trong gid, dong dat ...

Dai vai cdc thiét ké cu thé ngudi k su phai dam bao cac noi dung thiét ké nay ¢ miuc
t6i thiéu. Dai véi dau dam cat khic nén thiét ké chong cat theo mo hinh gian 4o, ¢6 the
tham khao vi du tinh ddu dam cat khac trong sach "Tinh todn két cau bé tong cot thép
theo mo hinh Gian ao" NXB Xy dung 05/2005.
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	1.2.2.	Phản tích câu tạo, xáy dựng mô hình tính toán
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	1.2.4.	Tính toán các thành phần nội lực dầm chú tại các mặt cát đậc trưng

	1.2.3.1.	Tĩnh tải

	DC = DC I + DC2 + DC^ + DC4 (kN/in)

	Ịị| ffTT>'-^ lEỈIi	rg^PL

	imiTm	DC
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	Eni-Yi
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	1.3.1.	Các bước thiết kế chính


	Chương 2 THIẾT KẾ BẢN MẶT CẨU VÀ DẦM NGANG

	2.1.	THIẾT KẾ BẢN MẠT CẦU

	2.1.1.	Phân tích cấu tạo chọn sơ đồ tính toán


	S + 3000	,	,
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	2.1.3.	Thiết kế theo phưong pháp gân đúng

	2.1.4.	Tính toán nội lực bản hẫng

	2.1.5.	Ví du tính toán nòi lưc bản hẫng theo trạng thái giới hạn cường độ I

	(b + h,)E (0,51 + 0,375)xl 59815

	M = n y,, DC,iÌ + y^, DC, Lj+y„DC, L,+y^, DW^ + + m /„(LL+IM)ii + Tp,PL L.-
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	M,;„_ = k m;;,.
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	-	Tái trọng làn thiết kế: (9,3/3,01) kN/m.

	= 1,25x7,2x0,891 -8,019 kNm

	= 1,50x2,26x0,891= 3,0205 kNm “ Do xe tải thiết kế (Truck):

	-	Do xe 2 trục (Tandem):

	M,| = my„	co

	" 3,01

	X 0,891= 5,781 kNm

	= 8,019 + 3,0205 + 71,19 + 5,781 = 88,0105 kNm
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	M.a =mYn(P* + IM)Xy,
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	f'	40
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	V, = 0,25 b, d,+ Vp	(TCN 5.8.3.3-2)

	Vậy	d^,	=	405 mm.

	2x9,81

	2x9.81

	_>	_	R, lỵ. . 4.266	= 3.839 T.m

	^ ‘ 2 2

	Mgij,= 1,75(LL + IM) + 1,5DW + 1,25DC


	Yi = 0,98; Y2 = 0,58; Y3 = 0,5; Y4 = 0,01


	V. < (p.v,

	V^, = 0,25 bA = 0,25 X 40 X 300 X 810 = 2430000N = 243T

	VD: L„ := L - 2-0.3m từ đó L„ = 29.4m
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	H = 1.4in




	._L„

	3.7.1.	Mất mát do co ngán đàn hồi

	E„:=4800-7f;,-MPa	E,ị	=	3.22 X 10"’Pa
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	3.8.1.	Tính duyệt theo TTGH sử dụng

	ơl,b,		^-ynb.

	^^■ynlh, + --p- • ynl,


	KTb,n3 - if (max(ơ3jb) < ícB.nb- "Đạt", "Không đạt')

	S-eVi,

	DC^„t+DC,„ +

	5.(DC^.-l-DC„,).g ự,



	384.e1„I^

	3.8.2.	Tính duyệl theo TTGH cường độ


	v-fps'





	c,,

	h.

	^P,	2

	v.-ộ.v,

	5	^	^ r I	2

	L„ := 60.Dp,

	M, :=max(M,cDib|-V,-d,)	M, = 1.335 X 10'kN.m

	SỐ LIỆU THIẾT KẾ

	NÔI DƯNG TÍNH TOÁN
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	4.2.1.	Chọn măt cắt ngaiiịỉ dầm chủ
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	4.3.2.	Xác định nội lực bản mặt cầu do tĩnh tải


	mỵ

	\ỵ

	Mu = TI (Ỵp.M ,X'| + Yp M „C2 + Yp M ,)w)


	cĩír

	Ẩ

	M	-	y.(P,+IM).Iy,	^.	1,75.72,3.1,2.Zy,

	0,95liZ™:ỊXMz^. 26,64106 kNm

	4.3.5.	Tính toán cốt thép chịu lực

	A^>0J5^

	Chiều dày có hiệu 200mm => Chiều dày thực =200 + 30 = 230mm => Ag= 230 X 1 = 230mm' A > 0,75 ^ = 0,75 — = 0.431 mm^ / mm

	=> L =	^Ĩ77 =	^^^^^^-777 = 189 MPa<0,6f =0,6x420 = 252 MPa

	4.4.TÍNH TOÁN NỘI Lực DẦM chủ do tĩnh tải

	Hoạt tải gồm cả lực xung kích (LL+IM): Xe HL 93.

	4.4.1.	Tĩnh tải rải đều lên 1 dầm chủ




	M,- 0,95(l,25.g|x'nb,-nc]+ỉ-25-gix'i(dc)+l'25-gDci(dn)+l’25.gDci(đỡ)+l’5-gDw)-“

	Hi= 0<9-'^(l-25.g|xi(hT)c)+^’25-gDci(ct)+l-^^ix’i(íin)+l'25.g|ỵ;i(^g)+1^5.gpụ^l25.g(X2)-ro

	= OkN

	= OkN

	4.5.1.	Tính toán hệ sô phân bỏ hoạt tải theo làn




	nu 1 m 1111

	4.5.3.	Xác định nội lực

	Mxcú, lanc= Ip,-y, + 9.3.CD

	Vx,u.= Ip,.y,
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	4.6.2.	BétònịỊ
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	4.8.3.	Mất mát do co ngót
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	4.8.5.	Tính gần đúng tổng sò mất mát theo thời gian: [TCN 5.9.5.3.1

	4.8.6.	Tống mất mát dự ứng suất




	M,= ệ.M,= 1. 8894,39 = 8894,39 kNm > M,= 6413.3 kNni rhoả mã.i Vậy mặt cắt L/4 thoả mãn về cường độ.

	4.9.2.	Kiểm tra hàm lượng cốt thép ứng suất trước


	Vạy lìiãl cãl ”iũ'ii nhịp thoa mãn về hàm lượng ihép tối đa.

	4.9.3.	Tính cốt đai và kiểm toán cát ử trạng thái giới hạn Cường độ 1

	4.10.1.	Các giới hạn ứng suất trong bê tông

	0,5^ = 0.5740 = 3,162 MPa	(TCN	5.9.4.2.2-1)

	^DCI'^ fDC2+ fi;)W+ fLL+IM'*'fDN'^ fpsF -	3,162	MPa


	0,61;' - 0,6,40 - 24 MPa

	4.10.2.	Tính toán các ứng suất mép trên (nén là âm)

	4.11.1.	Tính độ vồnịỉ do dự ứng lực

	E = 33994,48 MPa (xem phần 4.6)

	~ 384	EI

	~ 384	8,53.10^

	= 0,01253m =12,53mm i

	4.12.1.	Nội lực do tái trọng cục bộ (hoạt tái) gây ra

	4.12.2.	Nội lực do tĩnh tải dầm ngang

	4.12.3.	Duyệt dầm ngang


	VD: L„ :-L-2 0.3nì lừ dó L„ H 29.4m
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	5.3.5.	Hệ sô điều chinh tái trọng

	5.4.1.	Xác định tĩnh tải

	DW„ 5 kg/m DW DW,p + DW„ DW = 428.36 kg/m

	DCb ;=	+	DCjn + DCg(, + DC|^,b + DQk + DC,,

	DCb = 3.51 X 10- kg/m	DWb	=	314.96	kg/m


	f4(x, X,,) := 1-

	«V1 :=“vid +®Vla


	Xị, := Xj	^

	“V2a =-0-ỉ2m

	Xk = 18.8 m


	C0v4 =-4.699m
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	Momưn	:=	+	1.25-M|KV	+	l.5-M|)Wg)
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	5.6.1.	Đặc trưng hình học mật cát dầm Super T giai đoạn I (chưa đổ bản mật càu)

	"0.396" 1.64
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	5.6.2.	Bề rộnịỉ bán cánh hữu hiệu [TCN 4.6.2.6]

	5.6.2.l. Dầm giữa





	hh.,n.

	yb.lh.bt; •“

	Ilh, :=lcc, +^bm, +Aeq, (yb.lh, -yb.ec,, )' +	-(y.	ih,

	5.7.1.	Mất mát do co ngán đàn hổi

	fpj= 1.395 X 10'MPa

	5.8.1.	Tính duyệt theo TTGH sử dụng

	(DC,, + DC^,„^ + DCj. +	+ DC.„) ■ g.


	ynlhii ^ “ yb.lh,,




	F.,+Fpel

	KT,,„3 = "Đạt"	vốif,f3,,b	=	21MPa

	"Không đạt" otherwise min(ơljb, ơl,j, ơ2,b, ơ2jd, ơ3;b, ơ3,d) = -2.551 MPa

	+ Đối với dầm liên hợp:	ỉg'=I|hbi	Ig = 4.333 X 10" mm"

	-109.607 mm

	f ._5DC,,.g.L;

	,	5-(DC^„^	+	DC,„+DC,^	+	DC.„)^g.L;

	DC3 0 mm (tính cho dầm giữa)

	fv.Dw = 6.843 mm

	,	, 5.(PLB,)L:

	384.e,;„.i;

	5.8.2.	Tính duyệt theo TTCH cường đo



	Aps,fpu-0.85P,f'(b,-b,, ) h,

	rhông sò'

	0 + 0.1
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	KTv := ií'(V,.f > "Đạt, "Không đạt")	KTv
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