GS.TS. Nguyén viét Trung Vi du tinh dam T du ting luc theo 22TCN 272-01

Vi DU TINH TOAN CAU BTCT DUL
MAT CAT CHU T LAP GHEP

(THEO TIEU CHUAN 22TCN 272-05)

NHIEM VU THIET KE

Thiét k€ Cau Bé tong Cot thép DUL nhip gian don theo céc diéu kién sau:
- loai dam : Dam T kéo trudc
- Chiéu dai toan ddm L=25m, két cau kéo trudc
- Khé cau K 842x1,5m
- Tao cap DUL 15.2 mm
- Bé tong cap : 40MPa
- Quy trinh thiét k& : 22TCN — 272 —05 Bo Giao thong van tai
- Tai trong thi€t k€ : HL93 , doan Nguoi bo hanh

NOI DUNG TINH TOAN
1. CAC LOAI VAT LIEU

1.1. COT THEP DUL

- Cuong do quy dinh cua thép du tng luc f,, = 1360 Mpa .

- Gidi han chay cua thép du tng luc f,, = 0.9 fpu = 1764 Mpa .
- Hé s6 ma sat u=0.3

- Ung sult trong thép khi kich f,;=0.7 fpu = 1302 Mpa.
- Modun dan hoi E, = 197000 Mpa.
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1.2. VAT LIEU BETONG :

- Cudng do chiu nén clia bétong & tudi 28 ngay f.’ =40 Mpa .
- Cuong do chiu nén cua bétong khi tao tng suat truéc  f;” = 0.9 f.” = 36 Mpa.

- Modun dan hoéi cia bétong E. =4800,/f', =30357.8Mpa
- Cudng do chiu kéo khi uén f, =063 f', =3.98Mpa

2. BO TRI CHUNG MAT CAT NGANG CAU

Téng chiéu dai toan dam 1a 25 m, dé hai ddu ddm méi bén 0,3 m dé ké goi. Nhu vay
chiéu dai nhip tinh todn cua nhip cau la 24,4 m.

Cau gébm 5 dam c6 mat cat chit T ché tao bang bétong c6 f,’=40MPa. LGp phu mit ciu
gbm c6 2 16p: 16p chong nuGe c6 chiéu day 0,4 cm,, 16p bétong Asphalt trén cung cé chiéu

day 7 cm. L6p phu duoc tao do doc ngang bang cach ké cao cdc goi ciu.

Bo6 tri chung mat cat ngang Cau

Yj:
U =

Khoang cach giita cic dam chu S=2400 mm

2.1 CHON MAT CAT NGANG DAM CHU.

Piéu kién chon Mt cit (theo diéu 5.14.1.2.2)
Chiéu day cdc phan khong nho hon:
Ban cdnh trén: 50mm
Suon dam , khong kéo sau: 125mm
Sudn dam , kéo sau: 165mm
Ban canh duéi: 125mm

2.1.1. CHON SO BO DAM CHU CO MAT CAT HINH CHU' T VOI CAC KiCH THUOC
SAU:

Chiéu day ban ts= 20 | cm
Chiéu cao dam H 120 | cm
Chiéu rong bau bb 60 | cm
Chiéu cao bau hb= 32 | cm
Chiéu day bung bw= 20 | cm
Chiéu rongban cdnh bl 180 | cm
rong vit cidnh 20 | cm
Cao vét canh 10 | cm
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Ban kinh cong Rc 20 | cm
Chiéu Rong viit bau 20 | cm
Chiéu cao viit bau 20 | cm
Phan hing 120 | cm

Cac kich thudc khac nhu hinh vé:

180 180

qf 20 Q:\P 20

20

20
20

20

32

q

Mait cit dim chu Mait cét tai goi (M rong suon dam)

60 60

2.1.2. KIEM TRA PIEU KIEN VE CHIEU CAO KET CAU NHIP TOI THIEU (PIEU
2.52.6.31)

Yéu cau h,,,=0,045L trong d6

L: Chiéu dai nhip tinh todn L=24400mm
h,;.: chiéu cao t6i thi€u cta két cau nhip ké ca ban mit cau,
h,.;,,=1200mm
- 0,045L.=0,045.20400=1098 mm< h,;, Théa man
2.1.3. XAC PINH CHIEU RONG BAN CANH HUU HIEU ( DIEU 4.6.2.6)
2.1.3.1 Dei voi dam giira

Bé rong ban canh hitu hiéu c6 thé 1dy gid tri nho nhat cia

+ 1/4 chiéu dai nhip :@ =6100mm

+ 12 14n do day trung binh ctia ban cong véi s6 16n nhit clia bé day ban bung dam

hodc 1/2 bé rong ban cénh trén cua dim

200
=12.200+max =3300mm
1800/2

+ Khoang cach trung binh giita cic dam ké nhau (= 2400)
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- bi=2400mm
2.1.3.2 Poi v6i dam bién

Bé rong canh dam hitu hiéu c6 thé dugc 1ay bing 1/2 bé rong hitu hiéu ctia dim ké
trong(=2400/2=1200) cong tri s6 nho nhat cua

24400

+ 1/8 chi€u dai nhip hitu hiéu = =3050

+ 6 1an chiéu day trung binh ctia ban cong vé6i s6 16n hon gitta 1/2 do day ban bung
hodc 1/4 bé day ban cénh trén ctia dim chinh

200/2
=6.200+max =1650 mm
1800/4

+ Bé rong phan hang = 1200 mm
- be = 1200+1200= 2400 mm

Két luan: BE rong ban cdnh dam hitu hiéu Bang 3

Dam gitra (bi) 2400 mm
Dam bién (be) 2400 mm

3. TINH TOAN BAN MAT CAU

u e ﬂ
LR . S |

2400 2400 ‘ 1200

1200 ’ 2400 2400

a b C d e
AN AN AN AN AN

3.1 PHUONG PHAP TINH TOAN NOI LUC BAN MAT CAU

Ap dung phuong phdp tinh todn gan diing theo Piéu 4.6.2 (22TCN 272-05).
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Mait cdu c6 thé phan tich nhu mot dim lién tuc trén cac dim

3.2 XAC PINH NOI LUC BAN MAT CAU DO TINH TAI

So d6 tinh va vi tri tinh noi luc

Theo Diéu 4.6.2.1 : Khi 4p dung theo phuong phap gidi phai 14y mo6 men duong cuc tri dé
dat tai cho tét ca cac vung ¢c6 moé men duong, tuong tu d6i vGi mé men am do do6 ta chi can

xéc dinh noi luc 16n nhat cua so d6. Trong dam lién tuc ndi luc 16n nhat tai goi va gitta nhip.

Do so do tinh 1a dam lién tuc 3 nhip d6i xtng, vi tri tinh todn noi luc 1a: a, b, ¢, d, € nhu hinh

VveE.

Theo Diéu 4.6.2.1.6: “Cdc dai phai dugc coi nhu cdc dam lién tuc hodc ddm gian don.
chiéu dai nhip phai dugc 1ay bang khoang cach tam dén tam giita cdc cdu kién d&. Nham xdc

dinh hiéu tGng luc trong cac dai , cac cdu kién d& phai duoc gia thiét 1a cing vo han .

Céc tai trong banh xe c6 thé dugc mo hinh hod nhu tai trong tap trung hodc nhu tai trong
vét ma chiéu dai doc theo nhip sé la chiéu dai cta dién tich ti€p xdic dugc chi trong diéu
3.6.1.2.5 cong véi chiéu cao cia ban mat cu.” . Trong ban tinh nay coi cdc tai trong banh xe

nhu tai trong tap trung.
Xac dinh noi luc do finh tai
Ty trong clia c4c ciu kién 14y theo Bang 3.5.1.1 ctia Tiéu chuin

Tinh tai tac dung 1én ban mat cau gébm cdc tinh tai rai déu do TTBT cta ban mat cau, TTBT

ctia 16p phu, luc tap trung do lancan tac dung 1én phan hang.
Dai vdi tinh tai, ta tinh cho 1 mét dai ban mat cau
Ban mat cau day 200mm, tinh tai rai déu do TTBT ban mat cu:
icome=200.1800.24.10°=8,64 KN/m
Thiét k€ 16p phu day 74mm, tinh tai rai déu do TTBT 16p phu:
2ow=74.2250.10"=1,665 KN/m

Tai trong do lan can cho phin hang: Thuc chat luc tap trung quy doi clia lan can khong dat
& mép ban mit ciu nhung dé don gidn tinh todn va thién vé an toan ta coi dit & mép.
pDC(Lan can)=4’5 64 KN / m

+ Dé tinh noi luc cho cdc mat cit b, ¢, d, e ta v& dudng anh hudng clia cdc mat cat roi xép
tai 1én duong anh hudng. Do so do tinh todn ban mat cau 1a hé siéu tinh bac cao nén ta sé dung

chuong trinh Sap2000 dé vé va tinh toan.
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+ Cong thic x4c dinh noi luc tinh todn:
My=n (Vp-M pe; + ¥p M pey +p M by )

n : Hé so lién quan dén tinh déo, tinh du, va su quan trong trong khai thac xac dinh theo

Diéu 1.3.2
N=NNpNg = 0.95
Heé s0 lién quan dén tinh déo 1, = 0.95 (theo Diéu 1.3.3)
Hé s6 lién quan dén tinh du 1, = 0.95(theo Diéu 1.3.4)
Heé s6 lién quan dén tdm quan trong trong khai thac n, = 1.05 (theo Diéu 1.3.5)
n=0.95

Y,: Hé s tinh tai (22TCN 272-05,Bang 3.4.1-2)

Loai tai trong TTGH Cuong dol TTGH St dung
DC: Ciu kién va cac thiét bi phu 1,25/0,9 1
DW: LGp phlt mat cdu va cdc tién ich 1,5/0,65 1

3.2.1 NOI LUC MAT CAT A

Momen tai mat cat a 1a momen phan hang. So d6 tinh dang cong xon chiu uén
L6p ph 1,665 KN/m Lan can

Ll

bev bV

- 900 —

«—
«—
|

Ban mat cau4,8 KN/m

- 1200 -
S -1200.1200 2puw -900.900.1,5 .
Mz=nly, = >2 e +.y,. 22 S 10° +.7 -8 oncany -1200.1,25.10 7]
Trong THGH Cuong dol
M= —0,95.[4’8'1200'12600'1’25 + 1’665'900200'1’5 +4,664.1200.1,25.107]=-11,711 KNm
2.10 2.10
Trong THGH St dung
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4,8.1200.1200.1 N 1,665.900.900.1
2.10° 2.10°

M,=-0,95. +4,664.1200.1.107°1=-9,24 KNm

3.2.2 NOI LUC MAT CAT B
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Dudng anh hudng tai mat cat b

D¢ tao ra tng luc 16n nhat tinh tai, trén phan Pah duong ta x&p tinh tai v6i hé s6 16n hon 1,

trén phan Dah am ta xép tinh tai vdi hé s6 nho hon 1.Cu thé x&p nhu sau:

Bme Pha

i c—

Xép tai 1én phan Dah duong

Bmc Phu

- —
7

Xép tai l1én phan Dah am

My=n (1p-M pc; +7p M pe; +7p Mipy )
Trén phan Dah duong:
V6i ban mat cdu 14y hé s6 y,= 1,25 trong THGH Cuong do 1, bang 1 trong THGH SD
Vé6i 16p phu 1ay hé s6 y,= 1,5 trong THGH Cuong do 1, bang 1 trong THGH SD

Trén phan Pah am:
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Véi ban mat cau lay h¢ s6 y,= 0,9 trong THGH Cudng do6 1, y,= 1 trong THGH Sir
dung. Véi I6p phii 14y hé s6 y,= 0,65 trong THGH Cuong do 1, bang 1 trong THGH Sit dung

Sau khi gidi so d6 bang Sap2000 két qua mo6 men M, trong bang dudi day

Bang 3.2.2
Phan Dah THGH Cudng do 1 THGH Sir dung
Ban matcdu | Lépphu | Ban matcau | Lép phu
Duong 3,621 1,484 2,880 0,992
Am -0,441 -0,222 -1,526 -0,334
) 1,992 1,2243 1,2334 0,3658
Téng noi luc 3,1075 1,92435

3.2.3 NOI LUC MAT CAT MC

. T oY e .38y

o - = 4 d

mmmmmmmmmm
SUOTSROOC

oooooooo

-0.0358
09456
-0.008963
-0.006304
-0.00325

0118
-0.105
0.09044
-0115
-0.07579
0.

wc‘s’\coﬁw
[ A I

Dudng anh hudng tai mat cat ¢

Lam tuong tu nhu trén , ta ¢6 bang két qua sau:

Béang 3.2.3
Phan Dah THGH Cuong do 1 THGH Su dung
Ban matcau | Lépphu | Ban matciau | Lép phu
Am -4,123 -1,1813 -3,329 -1,16
Duong 0,613 0,2035 0,913 0,1742
) -3,35 -1,5276 -2,4223 -0,990
Téng noi luc -4,8772 13,4212
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MAT CAT MD
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Téng noi luc -4,3724 -3,1452

3.3 XAC PINH NOI DO HOAT TAI VA NGUOI PI BO
Tai trong thiét k€ dung cho ban mat ciu va quy tic xép tai
Ap dung quy dinh ctia Piéu 3.6.1.3.3 (22TCN 272-05) :
Do nhip ctia ban S=2400<4600mm phai dugc thiét k& theo cac banh xe cua truc 145KN.

Xe tai thiét k€ hoac xe hai banh thiét k& phai bo tri trén chiéu ngang sao cho tim cta bat ky

tai trong banh xe nao cling khong gan hon (diéu 3.6.1.3.1) :
+ 300mm tinh tir mép da via hay lan can: Khi thiét k€ ban miit thira
+ 600mm tinh tir mép lan xe thi€t k&:  Khi thiét ké cac bd phan khac
Do cau khong c6 dai phan cich xe thiét k& ¢6 thé di vao phan bo hanh
Khi xép xe 1én duong anh huong sao cho gay ra hiéu tng luc cuc han ca am va duong
Bé rong dai tuong duong :4p dung Diéu 4.6.2.1.3
Mo men duong M™: SW =660 + 0,55S = 660+0,55.2400=1980 mm
M6 men &m M~ : SW = 1220 + 0,25S =1220+0,25.2400=1820 mm
Phan hang :SW =1140 + 0,833X
X=1000-500-200=300mm
-2 SW=1140+0, 833.200=1389,9 mm
Trong d6
X =Khoang cdch tir tai trong dén diém g6i twa (mm), X=300 mm
S = Khoang céach cua truc cdu kién d&
SW = Bé rong dai tuong duong
P =Tai trong truc xe (N)
Tai trong bo hanh

Theo Diéu 3.6.1.5 14y tai trong ngudi di bo 3x10° Mpa va phai tinh déng thoi ciing hoat tai

xe thiét ké.

10
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3.3.1 NOI LUC DO XE TAI HL-93

Do xe tai va Xe 2 truc c¢6 khoang céch 2 truc theo chiéu ngang ciau nhu nhau(1800mm)
nhung xe tai HL-93 c6 truc sau(145 KN) nang hon Xe 2 truc (110 KN) nén ta chi tinh ndi luc
trong ban mat cau do Xe tai HL-93.

V& DBuong anh hudng va xép tai

1800
S,

72,5 KN 72,5 KN

P

e RS T e e

Xép xe Truck Load 1én Dudng anh huéng Mc

11
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72,5 72,5
™
L
™
(@)
m =) BRI AN ARRIN INARRsRnuse=so
ST . TS e ———
o

So d6 tinh momen phan hang ctia ban mat cu

+ Cong thic xac dinh momen trong THGH Cuong do 1 cho 1 mét dai ban mat cau:

My irmon= P IM).ZY, _ ) g5L75725.12.2Y,
Sw* 1,98
My i 03 = 77 7-(R + ||\/|7).Z Yi _ 0’951’75-72:5-1,2-2 Yi
SW 182
n (P +IM). 12725
My, i HL-93h = nu — 0’95M

2.5W* 2.1,3899
Trong d6 y=1,75 (Xem phan 7), n=0,95
y;: Tung d6 duong anh hudng

12
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M, _ _0g5h75.7251203

2= = -15,609 KNm
2.1,3066

1,75.72,5.1,2.(0,494 — 0,04781)

M,= 0,95 198

=32,59384 KNm

M= _ O,951,75.72,5.1,2.(01+ 802,198+0,164+0) 28,7686 KNm

1,75.72,5.1,2.(0,4 — 0,0353)

M= 0,95 198

=26,64106 KNm

M.=_ 095175725120 I802,175 +0475+0) 52 croe KNm

Bang két qua momen tai cdc mat cat do Xe tai HL-93

Bang 3.3.1-a
Mit cat Trang thai giGi han cuong do 1
a b c d e

Gi4 tri(KNm) -15,609 | 32,59384 | —28,7686 | 26,64106 | —27,5765

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

My irmon= LB IM).ZY; _ ggl72512.2Y,
S 198
MXeléiHL-93-= n }/(P' + IM_)'Z Yi — 0’951-72,5-1,2-2 Yi
SW 182
an . P IM . ] ] .
My sinos o= nu _ O,QSM

2.5W~ 2.1,3899

Trong d6 y=1 (Bang A3.4.1-2), n=0,95, y;: tung d6 duong anh hudng

M _ _0,951.72,5.1,2.0.3

2= =-8.91971 KNm
2.1,3899

1.72,5.1,2.(0,494 - 0,04781)
1,98

M,=0,95 =18.62505 KNm

1.72,5.1,2.(0 + 0,198 + 0,164 + 0)
182

M=_0,95 =-16.4392 KNm

13
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M= 0,95 ~15.22346 KNm
1,98
M=_095 1.72,5.1,2.(0+ 0,175+ 0,175+ 0) _ .15.758 KNm
1,82
Bang két qua momen tai cdc mat cat do Xe tai HL-93 Bang 3.3.1-b
Mat cat Trang thai g6i han st dung
a b c d e
Gia tri(KNm) -8.91971 | 18.62505 | -16.4392 | 15.22346 -15.758
3.3.2 NOI LUC DO TAI TRONG NGUOI PI BO
Xép tai trong ngudi lén Pah céc mit cit a, b, ¢, d, e ta c6 bang két qua sau
Bang 3.3.2
THGH Mt cat
a b c d e
Cuong dol -0,97 1,15 -0,73 0,191 -0,332
Str dung -0,55 0,632 -0,412 0,107 -0,183
T6 noi luc do cdc tai trong cho ban mat ciu du6i bang sau: Bang 3-a
THGH Mat cét
a b c d e
Cuong dol -28,29 | 36.85134 | -34,3758 | 29,70436 | -32,2809
St dung -18,1597 | 21,1814 -20,274 | 16,91686 | -19,0862
Vay noi luc dé thiét két ban mat cau a: Bang 3-b
Momen Duong Am Hang
Cuong dol 36.85134 -34,3758 -28,29
St dung 21,1814 -20,274 -18,1597

3.4 VAT LIEU THIET KE CHO BAN MAT CAU

+ Bé tong ban mat cau

f . =40 Mpa Cudng do nén quy dinh & tudi & tudi 28 ngay
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E,=33994,48 MPa
+ Cot thép
f =420 Mpa Gidi han chay t6i thiéu quy dinh ctia thanh c6t thép

E.=200000 MPa

3.5 TINH TOAN COT THEP CHIU LUC
+ L6p bao vé
Theo Béang 5.12.3-1 ctia Tiéu chuin 22TCN 272-05
Mép trén ban : a = 60mm vi ban chiu mai mon cua vau 16p xe
Mép dudi ban : a= 25 mm
+ Stic khang u6n ctia Ban
M, = ¢M,

¢ : Hé s6 stic khiang quy dinh theo Diéu 5.5.4.2.1 ¢ = 0.9 D6i véi trang thdi giGi han
cuong do 1 (Cho BTCT thuong)

M, : Stic khang uon tinh toan
M, : stc khang uon dang dinh

Dai v6i cau kién chiu uén khi sy phan bo ting suat gan ding theo hinh chit nhat nhu quy
dinh cua Diéu 5.7.2.2 thi M, xdc dinh Diéu 5.7.3.2.3

a a S | : a h
Mn =apsfp5(d p—Ej‘i‘A\Sfy(ds—Ej_Asf y(ds—Ej+o.85fc(b—bw)ﬁlhr(a—?j

Vi khong ¢6 c6t thép ting suat truée ,b=by, vacoi A, =0

> Mn=Asfy(ds—3J

2
Trong d6
Ay = Dién tich c6t thép chiu kéo khong ting suat truéc (mm?)
f, = Gidi han chay qui dinh cua c6t thép (Mpa).
d = Khoang céch tai trong tir thG nén ngoai cling dén trong tam cot thép chiu kéo

khong tng suat trudc (mm)

15
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Ay = Dién tich c6t thép chiu nén (mm?)
f, = Gi6i han chay qui dinh cua c6t thép chiu nén (Mpa).
d, = Khoang cach tlr thd ngoai cung chiu nén dén trong tam cot thép chiu nén (mm)
f. = Cudng do chiu nén qui dinh cla bé tong & tudi 28 ngay (Mpa)
b = Bé rong cua mat chiu nén ctia ciu kién (mm)
b, = Chiéu day ctia ban bung hodc mat cét tron (mm)
B, = Hé s6 chuyén déi biéu do tng suat qui dinh trong diéu 5.7.2.2
h, = Chiéu day canh chiu nén ctia cau kién dadm I hoac T(mm)
a = cB, ; chiéu day ctia khoi ting suét tuong duong (mm)(theo Diéu 5.7.2.2)
acp = At +A5Ify—A;fy' 5, - Asfy.
0.85f.4,b, 0.85f.b

Theo trang thai giGi han cudong do I C6t thép phai bo tri sao cho mat cit di kha nang chiu

luc

3.5.1 BO TRI COT THEP CHIU MOMEN AM CUA BAN MAT CAU(CHO 1 MET DAI
BMC) VA KIEM TOAN THEO THGH CUONG PO 1.

+ Khong xét dén cot thép chiu nén (s€ bo tri cho mémen duong ctia ban mat cau)
+ Momen tinh todn cho mémen 4m ctia ban mat cau

M,=34,3758 KNm (Xem bang 4-b)
+ Ta chon trudc s6 thanh réi kiém todn cudng do

+ Bo tri 6 thanh c6t thép ¢16

2
=> Dién tich cot thép A =6. 3’141#=1206,3744mm2

d
d =t,-60- 70 =200-60- %:132 mm

B,=0.85-(12/7)0.05=0.764 > 0.65 thoa man theo Di¢u 5.7.2.2

At 1206,374.420

Cc= , = =18,2796 mm
0.85f.pb, 0,85.40.0,764.2400

16
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a=P,.c=0,764.18,2796=13,966 mm

M,=A_f.(d - 2)=1206374.420.(132- 22938 ) 106263343
P2 2

M,=9.M,=0,9.63,343=57,009 KNm >M =34,3758 Thoa man
Vay mit cat thoa man vé cudng do.
+ Kiém tra lugng c6t thép t6i da (Diéu 5.7.3.3.1)

Phai thoa man di€u kién £ <042

d

d, =d, =132 mm (Do coi A, =0 (A5.7.3.3.1-2))
c: khoang cach tir thé chiu nén ngoai cung dén truc TH, ¢=18,2796

c 18,2796

d 132

e

=0,1385<0,42 Thoa man

Vay mat cat giita nhip thod man vé ham luong thép t6i da.
+ Luong cot thép t6i thiéu
Phai thoa man p,;, > 0.03£
f
y

Trong d6 p,,;,,=ty 1& giita thép chiu kéo va dién tich nguyén.

Prin= 1206374 _ 0.00335
1800* 200
f, 40

0.03—-=0.03—— =0.03*0.095 = 0.00285
f 420

y

2 Prnin > 0.03%

y
Vay mit cét thod man vé ham luong thép toi thiéu
Cu ly toi da giita cac thanh cot thép

Theo Diéu 5.10.3.2 Trong ban cu ly giita cdc cot thép khong dugc vugt qua 1.5 chiéu day

cau kién hoac 450mm

Shax < 1.5x200=250 (mm)

max —

17
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3.5.2 BO TRI COT THEP DUONG CHO BAN MAT CAU( CHO 1 MET DAI BMC) VA
KIEM TOAN THEO THGH CUONG PO 1.
+ Khong xét dén cot thép chiu nén (bo tri cho momen am clia ban mat cau)
+ Momen tinh todn cho mémen duong cua ban mat cau
M,=36,85134 KNm (Xem bang 4-b)
+ Ta chon truéc so thanh réi kiém toan cudng do

+ B0 tri 5 thanh c6t thép ¢p14

2
=> Dién tich c6t thép A =5. % =769.69mm”

d
dp=ts—25—70 =200—25—%=168 mm

B,=0.85-(12/7)0.05=0.764 > 0.65

Af, 769,69.420
c= , = =12,44 mm
0.85f.4b, 0,85.40.0,764.2250
a=P,.c=0,764.12,44=9,50416 mm
Mn:AS.fS.(dp-%):769,69.420.(168— 9’5(;416 ).10°=52,773 KNm

M.=0.M,=0,9.52,773=47,495 KNm >M,=36,85134 Thoa min
Vay mat cat thoa man vé cudng do.
+ Kiém tra lugng cot thép t6i da (Diéu 5.7.3.3.1)

Phai thod man diéu kién —— < 0.42

d

d, =d, =168 mm (Do coi A, =0 (Diéu 5.7.3.3.1-2))
c: khoang cach tir thé chiu nén ngoai cung dén truc TH, ¢=9,952

€ 1288 074<0.42 Thoi man
d, 168

e
Vay mat cat thoda man vé ham luong thép t6i da.
+ Luong cot thép toi thiéu

18
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Phai thoa man p,;, > 0.03£
f
y

Trong do6 p,,,,=ty 1¢ giita thép chiu kéo va dién tich nguyén.

769.69

Pmin= ————+——=10.0029
1800*200
f, 40

0.03—=0.03—— =10.03*0.095 = 0.00285
f 420

y

2 Prin> 0.03%

y

Vay mit cét thoa man vé ham lugng thép toi thi€u
Cu ly t6i da giita cac thanh c6t thép

Theo Diéu 5.10.3.2 Trong ban cu ly giita cic cot thép khong duoc vuot qua 1.5 chiéu day

cau kién hoac 450mm

S, .. <1.5x200=250 (mm)

max —

3.5.3 BO TRI COT THEP AM CHO PHAN HANG CUA BAN MAT CAU( CHO IM DAI
BMC) VA KIEM TOAN THEO THGH CUONG PO 1.

Dé than tién cho thi cong: B6 tri 2 mat phang 1ugi c6t thép cho ban mit cdu nén cot thép am
cho phén hang dugc b6 tri giong cot thép am(5 thanh ¢p16). Chi tién hanh kiém todn.
+ Momen tinh todan cho mémen 4m ctia ban mat cau
M,=28,29 (Xem bang 4-b)

Do momen tinh todn M, < Momen tinh todn cia mémen am cta ban mat cdu nén chic

chin cdc kiém toén trong kiém toan vé cudng do thoa man.

3.5.4 BO TRI COT THEP CO NGOT VA NHIET PO

Theo Diéu A5.10.8 cot thép cho cic tng suat co ngdt va nhiét do phai duoc dat gan bé mat
bé tong 10 ra trudc céc thay déi nhiét do hang ngay. Doi véi céc cau kién mong hon 1200mm

dién tich c6t thép moi huéng khong duge nho hon:

A
A 2075

y

19
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A, = Téng dién tich mat cat
Chiéu day c6 hiéu 200mm => Chiéu day thyc =200+30 =230mm => A =230x1 = 230mm’

A
A, >0,75—2 = 0,75@ =0.431mm* /mm
f 400

y

Cot thép do co ngét va nhiét do khong duoc dat rong hon hoidc 3.0 1an chiéu day cau
kién(3.200=600mm) hoac 450 mm. Co6t thép co ngdt va nhiét do theo phuong doc cau 0.5A4
=0.2065

St dung N, 10 @450 ¢6 A =0.22mm*/mm

3.5.5 KIEM TRA BAN MAT CAU THEO TRANG THAI GIOI HAN SU DUNG (KIEM
TOAN NUT)

Theo Diéu 5.5.2 c4c van dé phai kiém tra theo trang thai gi6i han sir dung 12 nit , bién dang

va ung suit trong bé tong

Do nhip ctia ban nho va khong ¢6 thép du tng luc nén trong d6 4n nay chi kiém toan nit

d6i v6i ban mat cau theo Diéu 5.7.3.4

Cac cdu kién phai dugc cau tao sao cho tng suit kéo trong cot thép & trang thai gidi han sl

dung f, khong dugc vuot qua

fs < fsa = (dzw < 0,6f (Dléu 5734-1)
Trong do :
d. =chiéu cao phan bé tong tinh tir thé ngoai cung chiu kéo cho dén tam ctia thanh hay soi

dat gin nhit ; nham muc dich tinh toan phai 14y chiéu day tinh cta 16p bé tong bao vé d,

khong 16n hon 50 mm .
7Z = Thong s6 bé rong vét nit (N/mm).

Lay Z= 23000 N/mm doi véi cac cdu kién trong moi truong khac nghiét va khi thiét k& theo

phuong ngang
+f, = ting sudt kéo trong cot thép & trang thai gidi han st dung
+A = Dién tich phan bé tong c6 cung trong tam véi cot thép cht chiu kéo va duoc

bao bdi cdc mat cit cud mat cit ngang va dudng thang song song véi truc trung hoa, chia cho

s6 luong clia cdc thanh hay soi (mm?)
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3.5.5.1 Kiém tra nit doi véi mo men duong
Mo men duong 16n nhat 1a M = 21,18 14KNm/m (Xem bang 4-b)
Tinh f:
Xéc dinh vi trf truc trung hoa :

+ Ldy momen finh v6i truc qua canh duéi chia mat cét:
h 1 ] 3
S = b.h.E +n.A.d+nA"d" =531492.18 mm

trong d6 n 12 hé s6 chuyén tir cot thép vé bé tong.
+ Dién tich mat cét
A=bh.+nA.+nA .=7324.4444 mm’

531492.2

+ Khoang cach tr THH dén mép duéi chia mat cat: y = S =——=72,564 mm
A 7324.444
Xéc dinh mo6 men quan tinh cia mat cat :
I= 281276.76+368575.32+412550.34=1062475 mm"*
Ung sudt trong c6t thép & mép dudi ban :
5
f=n My} _ 200000 (211814.72,564.10" | 85109Mpa
I 33994,48 10624750

d, =25 +14/2 = 32mm < 50 mm

_2.32.1800

A =28800 mm*(Dién tich phan bé tong c6 cling trong tim véi cot thép chi

chiu kéo va dugc bao bdi cic mat cit cud mat cat ngang va dudng thang song song vdi truc
trung hoa, chia cho s6 lugng cua cac thanh hay sgi )
VA 23000

=> f, = = = 236,345Mpa > 0,6 f, = 0.6x420 = 252Mpa
* (d,A)° (32.28800)""° P ! P

do vay lay f,=0.6f, =252 Mpa > fg= 85,109 Mpa Thoa min
3.5.5.2 Kiém tra nit doi véi mé men am
Mo men am I6n nhat1la M= -20,2724KNm/m (Xem bang 3-b)

Khoang cdch tir TTH dén mép trén cta mat céit: y=200-72,564=127,436 mm
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Ung suit trong c6t thép & mép trén ban :

‘¢ n( MyJ 200000 [20,2724.(127,436 —68).10°

T 10624750

_ = 66,72Mpa
) 3399448

d, =60 +16/2 = 68mm < 50 mm =>d. = 50 mm (theo diéu trén)

_2.50.1800

A =36000 mm*

= f, = z 7= 23000 o7 =189Mpa < 0,6 f, =0.6x420 = 252Mpa
(d,A)"®  (50x36000)

do vay lay f_=189 Mpa > fg= 66,72 Mpa Thoa man

Vay bdn mdt cdu thod mdan diéu kién kiém todn nit & trang thdi giéi han st dung.
3.5.7 KIEM TRA BO THEP THEO THIET KE KINH NGHIEM

Phdi dat 16p cot thép dang huéng f, > 400Mpa

Cot thép phai cang gan cac mat ngoai cang tot

Lép déy : So luong thép t6i thiéu cho mdi 16p bang 0.57 mm?*/mm. Theo thiét k& trén cot
thép theo phuong chinh 1.11mm?*mm va theo phuong doc 1a 0.8 mm*/mm > 0.57mm?*/mm (

thod man)

Lép dinh : S6 lugng thép t6i thiéu cho méi 16p bing 0.38 mm?’/mm .Theo thiét ké trén cot
thép theo phuong chinh 1.11mm*/mm va theo phuong doc 12 0.22 mm?*/mm < 0.38mm?*/mm

=>phai cot thép theo phuong doc chon No10 a200 A = 0.5mm*/mm

Khoang cach 16n nhét gitta c6t thép 1a 450mm
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4 .;TINH TOAN NOI LUC DAM CHU DO TINH TAI

Tai trong tac dung trén dam chu

Tinh tai : Tinh tai giai doan 1 DClva tinh tai giai doan 2 (DC2+ DW)

Hoat tai gom ca luc xung kich(IL+IM) : Xe HL 93

Noi luc do cang cdp tng suat trudc

Ngoai ra con cac tai trong: Co ngdt, tir bién, nhiét do, lin, gié, dong dat( khong xét)
4.1 TINH TAI RAI PEU LEN 1 DAM CHU

Ty trong clia cac cdu kién 14y theo bang 3.5.1.1 ctia 22TCN 272-05, gia thuyét tinh tinh tai

phan b déu cho mdi dam, riéng lan can thi mot minh ddm bién chiu.
+ Tai trong ban than dam DC,,

Thanh phan tinh tai DC bén trén bao gom toan b ¢ tinh tai két ciu trir tinh tai 16p mat hao
mon du phong va tai trong du chuyén dung . Do muc dich thiét k&€ , 2 phan cta tinh tai dugc
dinh nghia nhu sau:

Tinh tai rai déu lén dam chd xuat hién & giai doan cang (ing suét trudc.
ocio = V-AL
Trong do:
v- Trong luong riéng clia dam, y=24 KN/m’

A, — Dién tich mat cat ngang ciia ddm khi chua m& rong. Véi kich
thuGc da chon nhu trén, ta tinh duge A,=7324.4444 cm’. Do ddm c6 mé& rong vé 2 phia
g0i(xem ban v€) nén tinh thém phan ma rong ta ¢6 duge trong lugng ban than cua dam chi
Zpcide = 20,23KN/m
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+ Tai trong do dam ngang: DC1,,

Theo chi€u doc cdu bo tri 5 dam ngang(xem ban vé), theo chiéu ngang ciu bo tri 4 dam

ngang, suy ra téng s6 dim ngang = 5.4=20

|

1 2200 1 5

850

Trong luong mot dim ngang: DC1,,= 2200.850.200.10°.24=8,976 KN
Tinh tai rai déu 1én 1 ddm chu do ddm ngang:

20.8,976
gDCl(dn)= T45 =] ,47 KN/m

+ Tai trong do cdc tdm d& BTCT(khi d6 BT ban mat ciu)

1900

[ Aﬁk

Tinh tai rai déu 1én 1 dAm chu do cac tim d&:

-9
1900.80.25000.107°.24,4 =2 92KN/m
5.25000

Epci(da)=

+ Tai trong do ban mat cau w=300 kg/m

¢

Ban mat cau day 200mm, rong 11000mm T

300

6 F
200.11000.24,4.10 =10,736KN/m
)

EDpC(bme)=

600

300 200
00

+ Tai trong do lan can

200

DC2 : Trong lugng lan can xuat hién & giai doan O =
khai thac sau cdc mat mat 1150,

Ta stt dung loai lan can theo tiéu chudin AASHTO
=> Tinh tai DC2 tic dung cho dam bién

90 = 4,654 KN/m
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+ Tai trong cua 16p phu
Lép phu day 75mm ty trong 22,5 KN/m3
gow= 11000.0,075x22,5.10” = 18,5625KN/m => phan b6 cho 1 ddm

gow = 18,315/5 =3,7125KN/m

Bang tong két Béng 4.1
Do ban mat cau 2hc1tbme) 10.736 KN/m
Do TLBT dam chu &hc1de 20.23 KN/m
Do TLBT dam ngang 2hc1dn 1.23 KN/m
Do 16p phit mat ciu ow 3.7125 KN/m
Do tdim dd bang BTCT Sncida 2.92 KN/m
Do lan can 2o 4.564 KN/m

4.2 CAC HE SO CHO TINH TAI y, (22TCN 272-05,BANG 3.4.1-2)

Bang 4.2
Loai tai trong TTGH Cuong dol TTGH St dung
DC: Cau kién va céc thiét bi phu 1,25/0,9 1
DW: LGp phtt mat cau va cdc tién ich 1,5/0,65 1
4.3 XAC PINH NOI LUC

Ta tinh toén noi luc ddm chu tai 4 mat cat: MC gitra nhip, MC 1/4 nhip, MC cdch goi 0,8m
va MC go6i

D€ xdc dinh noi luc, ta v& dudng anh hudng cho céc MC can tinh roi xép tinh tdi rai déu lén

duong anh hudng. Noi luc dugce xac dinh theo cong thiic:
+ Momen: M,=n.y,.0.g

+ Luc cat: V,=n.g(y,.0"-.y,.0") (Tuong tu nhu tinh todn ban mat cdu véi muc dich tao

ra hiéu Gng tai 16n nhat)
Trong d6: ®- Dién tich dudng anh hudng mémen tai mat cat dang xét
o*-Dién tich dudng anh hudng luc cat duong tai mat cat dang xét

o*-Dién tich dudng anh hudng luc cat Am tai mat cit dang xét
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n: Hé s6 lién quan dén tinh déo, tinh du, va su quan trong trong khai thac xac dinh

theo Diéu 1.3.2
N=nNpNg = 0.95
Hé s6 lién quan dén tinh déo np, = 0.95 (theo Diéu 1.3.3)
He s6 lién quan dén tinh du 1, = 0.95(theo Diéu 1.3.4)
Hé s6 lién quan dén tAm quan trong trong khai thac n;, = 1.05 (theo Diéu 1.3.5)
n=0.95
4.3.1 MOMEN

+ Dudng anh hudng momen mat cat gitta nhip

—
O

DAH mat cét giita nhip
- Trang thdai gi6i han cuong do 1
Dam trong (khong c6 tinh tai do lan can)
M,=0,95.(1,25.2pc1omeH 1525 8pc1 et 1,25 e 1525 8pcias H153-Eow)- @
=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.(1,25.2pc1omet 1525-8pci et 1,25 -peian 1525 8pcias 13- Eowt1,25.8pca) - 0
=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 thdi giGi han su dung
Dam trong (khong ¢ tinh tai do lan can)

M,=0,95.(1.2pc1ome 1 -bciet Lociant 1-Eocis T 1-Eow)- @

=0,95.(1.10,736+1.20,23+1.1,234+1.2,92+1.3,7125).74.42
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=2745.136KNm

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

M,=0,95.(1.2pc1ome+ 1 -Ebciaot 1 -peianyt 1-Eoeiast1-2owt 1-8pca)- @
=0,95.(1.10,736+1.20,23+1.1,23+1.2,92+1.3,7125+1.4,564).74,42
= 3067.806KNm

+ Dudng anh hudng momen mat cat 1/4 nhip

(2=58.815 m2

4,575

DAH mat cat L/4
- Trang thai gi6i han cuong do 1
Dam trong (khong ¢6 tinh tai do lan can)
M,=0,95.(1,25.2pc1omeH15:25.8pc1 et 1,25 -peian 1525 8pcias 153 -Eow)- @
=0,95.(1,25.10,736+1,25.20,23+1,25.1,23+1,25.2,92+1,5.3,7125).58.815
=2763.75KNm
Dam ngoai(chiu toan bo tai trong do lan can)
M,=0,95.(1,25.2pc1ome+1525-8pc1 et 1,25 -peran 1525 8pcias+ 159 -Eowt1,25.8pc) - 0
=0,95.(1,25.10,736+1,25.20,23+1,25.1,23+1,25.2,92+1,5.3,71254+1,25.4,564).58,82
=3082.513KNm
- Trang thai giGi han su dung
Dam trong (khong c6 tinh tai do lan can)
M,=0,95.(1.2pc1 ome+ 1 -Ebciet Lncian 1 -Eocias 1 -Eow)- @
=0,95.(1.10,736+1.20,23+1.1,234+1.2,92+1.3,7125).58.815
=2169.513KNm

Dam ngoai(chiu toan bo tai trong do lan can)
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M,=0,95.(1.2pc1ome 1 -Ebciaeyt L -peran 1 -Eociaat1-Eowt1-8pcn)-©
=0,95.(1.10,736+1.20,23+1.1,23+1.2,92+1.3,7125+1.4,564).58,815
=2424.523 KNm

+ Duong anh hudng moémen mat cit cdch goi 0,8 m

0=9.44 m2

[ 0.7738

N

DAH mit cat cdch g6i 0.8 m
- Trang thai giéi han cuong do 1
Dam trong (khong ¢6 tinh tai do lan can)
M,=0,95.(1,25.2pc1omeH1525.8pc1aet 1,25 e 1525 8pcias 13- Eow)- ©
=0,95.(1,25.10,736+1,25.20,23+1,25.1,23+1,25.2,92+1,5.3,7125).9,44
= 443.5909KNm
Dam ngoai(chiu toan bo tai trong do lan can)
M, =0,95.(1,25.2pc1ome+1525-8pc1 et 1,25 -peian 1525 8pcias+159-Eowt1,25.8pca) - 0
=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
- Trang thai giGi han su dung
Dam trong (khong c6 tinh tai do lan can)
M, =0,95.(1.2pc1ome 1 -Ebciet Lncian 1 -Eocias 1 -Eow)-®
=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.(1.2pc1omet 1 -Ebciaeyt L-peiant1-Eoeiast1-8owt 1 -8pe)-®
=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
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4.3.2 LUC CAT
+ DPudng anh hudng luc cat mat cét gifta nhip

o+ =3.05 m2
o—=3.05m2

0,5

DAH mat cat L/2
- Trang thai giéi han cuong do 1
Dam trong (khong ¢6 tinh tai do lan can)
V=0,95[1,25(pc1 omey+EpeiaotocianTEpeias) @ = 0:9(EpeiomeEocidortEocian™
+&pcis) @+ (1,5.8pw ©-0,65.g5y.0)]
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=0,95[1,25(2pc1 omey +Eoe1 6o+ Eoeian oot Eoc2) @~ 0,9(Epcibmo+ Eociao
+2pc1(an+Epcias o) @+ (1,5.8py 0-0,65.gpy.00)]

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
- Trang thdi giGi han su dung
Dam trong (khong c6 tinh tai do lan can)
V., =0,95[1.(8pc e+ Ebci @er Epci @t &pcias)@ = 1-(8pcibme+8pci@otBpciant
+2pcis) @+ (1.8pw - 1.8py. )]
VvV =0,95[1.( 10,736+20,23+1,234+2,92)3,05- 1.( 10,736+20,23+1,23+2,92)3,05+

+(1.3,7125.3,05-1.3,7125.3,05)]
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=0 KN
Dam ngoai(chiu toan bo tai trong do lan can)
V.=0,95[1.(2pc omor+&oci@ert 8ot an ™ oci@n TEpc)® = 1.(&bciomertEociwet
+2pcian ot T o) ® + (1.8pw 0-1.gpy.00)]
V,=0,95[1.( 10,736+20,23+1,234+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

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

o+ =6,8625 m2
w
o =0.7625 m2 &
a
)
DAH mat cit L/4
+ Duodng anh hudng luc cat mat cit cach goi 0,8m
o+=11.3398 m2
S
)
(en)
—5
T ©—=0,0196 m2
d z
DAH mat cat cach goi 0,8m
+ Dudng anh hudng luc cat mat cat goi
o+=12.2 m2
DAH miit cét g6i
Lam tuwong tu nhu trén, ta c6 bang téng két sau:
Momen do tinh tai Bang 4.3.1
L/2 L/4 0.8
TTGH | TTIGHSD | TTGH | TTIGHSD | TTGH TTGH SD
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Cuong do 1 Cuong do 1 Cuong do 1
Dam
trong 3497.038 2745.136 2763.75 2169.513 443.5909 348.214
Dam
ngoai 3900.375 3067.806 3082.513 2424.523 494.7534 389.1439
Luc cat do tinh tai Bang 4.3.2
L/2 L/4 0.8 Goi
TTGH TTGH TTGH
Cuong | TTGH | Cuodng TTGH TTGH TTGH Cuong do TTGH
o1 | SD | dol SD  |cumegdo1| SD 1 SD
Dam
trong | 44.75544 0 265.5604 | 203.4972 472.3428 377.6441 | 508.7431 | 406.9944
Dam
ngoai | 49.3839 0 299.778 | 229.9456 533.7252 398.7219 | 533.7252 | 459.8912

5. NOI LUC DAM CHU DO HOAT TAI

5.1 TINH TOAN HE SO PHAN PHOI HOAT TAI THEO LAN

Tiéu chudn 22TCN 272-05 dé cap dén phuong phap gan diing dugc diung dé phan bo hoat

Nhitng kich thudce lién quan :

tinh hoéc c4c phuong phap don bay.

tai cho timg dam (diéu 4.6.2.2.2). Khong ding hé s6 lan cta Diéu 3.6.1.1.2 véi phuong phap

vi cac hé s6 d6 da duoc dua vao trong hé s6 phan phoi ,trir khi dung phuong phdp moé men

Chiéu cao dim: H = 1200mm; Khoang cach cta cdc dam: S=2400mm; Chiéu dai nhip:
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Dam T thuoc pham vi dp dung nhiing cong thic gan ding cua 22TCN 272-05(bang
4.6.2.21 va 4.6.2.2a-1). Hé s6 phan bo hoat tai dugc tinh nhu sau
5.1.1. HE SO PHAN PHOI HOAT TAI THEO LAN POI VOI MO MEN UON
+ Dai v6i dam gitta (22TCN 272-05, bang 4.6.2.2.2b-1):

Mot lan thiét k€& chiu tai :

0,4 03/ K 01 0,4 0,3
gm:0,06+(ij [E] _93 20’06—"(2400) ( 2400 j 120455
4300 L Lt; 4300 24400

Hai lan thi€t k€ chiu tai

0,6 0,2 K 01 0,6 0,2
g = 0,075+( S j (éj —L =o,075+(2400j ( 2400 j .1=0,636
2900 L Lt 2900 24400

S

+ Daoi v6i dam bién (22TCN 272-05, Bang 4.6.2.2.2.c-1)
Mot lan thiét k€ chiu tai
St dung quy tic don bay
Do cu ly theo chiéu ngang ciu
clia xe tai va xe 2truc (Tandom) déu 1a 1800mm

nén ta c6 so d6 xép tai nhu hinh vé cho ca 2 xe

2400

2400 1200

0,417 1 1,167

=0.95 Khong ché

m

120,417 +1,167)
En= 2

Hai lan thiét k€ chiu tai
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. d 900
81=€ Lienirony TONZ d6 €=06+——=0,6+ =0,9
3000 3000

g =0, 9.0,95=0,855

5.1.2. HE SO PHAN PHOI HOAT TAI THEO LAN POI VOI LUC CAT
+ D6i véi dam giita (22TCN 272-05, Bang 4.6.2.2.3a-1):

Mot 1an thiét k€ chiu tai

2400
=0,36+
7600 7600

g2,=0,36+ =0,676

Hai lan thiét k€ chiu tai

2 2
g= 0,2+i—(ij =0,2+@—(ﬂj =0,465
7600 \ 10700 7600 \ 10700

+ Dai v6i dam bién (22TCN 272-05, bang 4.6.2.2.3b-1):
Mot lan thiét k€& chiu tai

Sir dung quy tdc don bdy, tuong tu nhu tinh hé s6 phan b6 cho moémen & trén ,ta c6
g.=0,455

Hai lan thiét k€ chiu tai

d 900
=¢e én tron, TrOn dé e= 0,6 + € — e = 0,6 + —:0’9
gV gben g g 3000 3000

Theo 22TCN 272-05, diéu 4.6.2.2.1 khi diing phuong ph4p don bdy phai dua vao hé so
lan m. D6i vé6i 1 1an chiu tdi m=1.2. M6 hinh nguyén tidc don bay cho dim bién duoc chi ra

trén hinh v€.)

5.2 TINH TOAN HE SO PHAN PHOI CUA TAI TRONG NGUOI PI BO

Str dung phuong phdp don bdy, tinh cho cd momen va luc cat
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1

A A A

P

2400

s

1200

R A A A A A A

10625
Coi tai trong phan b6 nguai 1a luc
tap trung, suy ra
g=1.0625.1,5=1,594
Vay hé s6 phan phoi ctia hoat tai va nguoi di bo:
Bang 5.2
Dam gitra Dam bién
Mo men udn 0,636 0,855
Luccit 0,465 0,9
Nguoi di bo 1,594 1,594

5.3 XAC PINH NOI LUC.
Hoat tai xe 0to thi€t k& va quy tic xép tai (Diéu 3.6.1.3)
+ Hoat tai xe HL93
- Hoat tai xe 0t0 trén mat cdu hay két cau phu tro (HL- 93) s& gom mot t6 hop cla :
+ Xe tai thiét k&€ hoac hai truc thiét ké.
+ Tai trong lan thiét ké.
- Hiéu tng luc cua tai trong lan thi€t k&€ khong xét luc xung kich.
- Quy tac xép tai (3.6.1.3)
e Hiéu tng luc 16n nhat phai dugc 14y theo gia tri 16n hon cua cac truong hop sau :

+ Hiéu ting clia xe hai truc thiét k& t6 hop véi hiéu ting tai trong lan thiét ké(HLI3M).
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+ Hiéu tng clia mot xe tai thiét k& ¢ cu ly truc banh thay déi nhu trong diéu 3.6.1.2.2

t6 hop v6i hiéu ting cla tai trong lan thiét k&, (HL93K)

e D06i v6i cac momen am giita cdac diém u6n nguoc chiéu khi chiu tai trong rai déu
trén cac nhip va chi doi phan luc goi gitta thi 1dy 90% hiéu Gng cua hai xe tai thiét
k& c6 khoang céch truc banh truéc xe nay dén truc banh sau xe kia 12 15000mm t6
hgp 90% hiéu tGng cua tai trong lan thiét k€ ; khoang cach giita cac truc 145KN cua
mot xe tai phai 18y bang 4300mm(HL93S).

e (Céc truc banh xe khong gay hiéu tng luc 16n nhat dang xem xét phai bo qua

e Chi€u dai cua lan xe thiét k&€ hoac mot phan ctia né ma gay ra hiéu ting luc 16n nhat

phai duoc chat tai trong lan thiét ké.
+ Tai trong nguoi di bo (PL)

- Téi trong ngudi di bo 3 KN/m* (Piéu 3.6.1.5) phan b6 trén 1,5m nén tai trong rai déu cla

nguoi di bo 1a 3.1,5=4,5 KN/m va phai tinh dong thoi cuing hoat tai xe thiét k&

* So d6 tinh: So d6 tinh ctia dAm chu 1a ddm gian don nén khoang cach gitta cac truc

cua xe tai thiét k€ Xe tai thiet ke déu 1dy = 4,3 m

* Cach x€p xe tai lén duong anh huong: X&p xe sao cho hgp luc cla cac truc xe va truc

xe gan nhat cach déu tung do 16n nhat ctia dudng anh hudng.
Hop luc

Vi Xe tai e
43(x+4,3)+145.x=145.(4,3-x) ¢ ¢ " ¢
> x=1 455m 43 KN 145 KN 145 KN

Hop luc 1,2m

Vi Xe 2 truc (Xe 2 truc) ﬂ/ /l/

¢ x=0,6m
11I0KN  110KN

-Xép Xe tai HL-93+trai trong lan 1én duong anh huéng momen
5.3.1 MOMEN

+ Dudng anh hudng momen mat cat gitta nhip
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43

1.455 =

43

0.7275

L 9,3KN/m

11y

|

| U R R

3,48625

5,73625

4,31375

6,1

Mat cat giita nhip

Momen tai mat cat gitta nhip chua tinh cdc hé s6

My i hiet ke_Lane=22P;-Yi+9,3.@ trong d6 P;: Trong luong cic truc xe

My, i thiet ke:Zpi'yi

y;: Tung d6 duong anh hudng

My, i o=35.3,48625 +145.5,73625+145.4,31375=1529,269 KNm

M,,..=9.3.0

M

Lane

trong dé

®: Dién tich duong anh hudng

=9,3.74,42= 692,106 KNm

Tuong tu x€p: Tai trong nguoi PL 1én duong anh huéng momen

(tai trong phan b6 déu 4,5KN/m)

Xe 2 truc + Tal trong lan 1én dudong anh huéng mémen

+ Dudng anh hudng momen tai cdc mat cit 1/4 nhip va mat cat cdch goi 0,8 m

—]

1.455

|-

4,3

4,3

9,3KN/m

4,03

4,575

DAH mat cat L/4
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- 1455 =~

43

43

L ) 1

0.7275 ==

9,3KN/m

|

0,75

0,657

Lam tuong tu mat ct gitta nhip

DAH mijt cit céch g6i 0.8 m

Tai mat
cat L2

3.48625

M

xe tai

1579.269

5.73625

M

lan

692.106

4.31375

M

Xe 2 tryc

1276

Mpl

334.89

5.8

5.8

Tai mat
cat L/4

tung do
yl

0.8044

M

xe taj

1146.394

tung do

4.03

lan

546.9795

tung do
y3

3.682

M

xe 2 tryc

940.5

Xe Xe 2
truc

Mpl

264.6675

tung do
ytl

4.425

tung do
yt2

4.125
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Tai mat
cat 0.8

0.75 | M 121.515

xe tai

0.657 | M,

an

87.792

M 104.2195

Xe 2 tryc

Mpl 42.48

0.754

0.19345

Tir d6 xé4c dinh dugc Momen tai cac mit cat (chua tinh cac hé s6)-KNm

Bang 6.3.1
Mt cat Giira nhip 1/4 nhip Céch g6i 0,8m
Xe tai 1579,269 1146,394 121,515
thiet ke
Xe 2 truc 1276 940,5 104,2195
PL 334,89 264,6675 42,48
Tai trong 692,106 546,9795 87,792
lan
5.3.2 LUC CAT
+ Dudng anh hudng luc cit tai mat cét gitta nhip
Xép Xe tai HL-93+Tai trong lan 1én dudng anh hudng luc cét
145KN 145KN 35KN 9,3KN/m
tr e Wy v vV vvow
\ §
o—=3.05 m2 g % \'55\
o+ =3.05 m2

DAH mit cit L/2
Luc cat tai mat cat giita nhip chua tinh céc hé so
Ve i iee ke=2P;-Y; trong d6 P;: Trong luong cdc tryc xe

Y;: Tung d6 duong anh hudng
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Vi i i i=35.0,148+145.0,324+145.0,5=124,66 KN

Viwe=9,3.0 trong dé ®: Dién tich duong anh hudng duong cua luc cat
Ve tai hiet e=9-3-3,05 =28,365 KN
Tuong tu xép: Tai trong nguodi PL 1én duong anh huéng momen (tai trong phan bo
déu 4,5KN/m)

Xe 2 truc + Tai trong lan 1én duong anh huéng momen

+ DPudng anh hudng luc cit tai mat cat 1/4 nhip

4.3 43
145KN 145KN 35KN 9,3KN/m
EEE IEEN /EFEEEEEEER!
ot =6,8625 m2
m\
o—=0.7625 m2 5 < =
S e}
S
q
(=)
DAH mit cit L/4

+ Pudng anh hudng luc cit tai mat céat cach goi 0,8m

43 43

145KN 145KN 35KN 9,3KN/m
R AT T O T 2 AR A AR N

—=
2 o =0,0196 m2
=
DAH mat cét céch g6i 0,8m

+ Dudng anh hudng luc cat tai mat cat goi

145KN 145KN 35KN 9,3KN/m
MR AT £ T 0 TN N A AR R A AR T
\
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Lam tuong tu mat cat gitta nhip

Tir d6 xéc dinh dugc Luc cét tai cdc mat cat (chua tinh cdc hé s6)-KN

Bang 6.3.2
Tai mat cét
L/2
Xe tai thiet tung do
ke y35 0.148 || Vo i 124.66
tung do
y145 0.324 | V., 28.365
tung do
y145 0.5 | Vier e 101.75
Xe Xe 2 truc Vpl 13.725
tung do
ytl 0.475
tung do
yt2 0.45
Tai mat cét
L/4
Xe tai thiet tung do
ke y35 0.398 || Ve wi 205.765
tung do
y145 0.573 || Vi, 63.82125
tung do
y145 0.75 [ Vo e 156.75
Xe 2 truc Vpl 30.88125
tung do
ytl 0.725
tung do
yt2 0.7
Tai mat cat
0.8
Xe tai thiet tung do
ke y35 0.611 || V. i 274.7
tung do
y145 0.961 || V., 105.4601
tung do
y145 0.786 || Vier e 203.39
Xe Xe 2 truc Vpl 51.0291
tung do
ytl 0.937
tung do
yt2 0.912
Tai mat cét
201
Xe tai thiet tung do
ke y35 0.648 || V.. i 287.16
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tung do

y145 0.824 | Vi, 113.46

tung do

y145 1 Vo 218.13
Xe Xe 2 truc Vpl 54.9

tung do

ytl 1

tung do

yt2 0.983

-Nhan xét: Noi luc tai cdc mat cat dudi tic dung cta Xe 2 truc luon luon nho hon Xe tai thiet

ke. Vay ta chi tinh toan noi luc cua dam chu dudi tac dung cua
Tinh tai+Xe tai HL-93+Tai trong lan+ngudi di bo
5.33 TO HOP NOILUC
* T4 hop theo trang théi gi6i han cudng do I
+ T6 hgp M6 men theo trang thdi giéi han cuong do I (Diéu 3.4.1.1)
My=n (vp-M pc; + Vo M pes #Vp M pw +1.75M; ;v +1.75 M 1)
+ T6 hop Luc cat theo trang thai gi6i han cuong do I (Diéu 3.4.1.1)
Vi Op Voo + 70 Voo #1p V ow 175V n +1.75V 1)
Trong do6 :
M;, : Momen do hoat tai tac dung 1én 1 dam cht (da tinh hé s6 phan b6 ngang)
M, : M0 men tinh todn theo trang thai giéi han cuong do I cia dam gita
Vy : Luc cét tinh todn theo trang thdi giGi han cudong do I ciia dam gitta
Yp : Xac dinh & mucl.3.2

N : Hé so lién quan dén tinh déo, tinh du, va su quan trong trong khai thac xac dinh theo

biéu 1.3.2
N=NiNpNk = 0.95
Hé s6 lién quan dén tinh déo 1, = 0.95 (theo Diéu 1.3.3)
He s6 lién quan dén tinh du 1, = 0.95(theo Diéu 1.3.4)
Heé s6 lién quan dén tdm quan trong trong khai thac n, = 1.05 (theo Diéu 1.3.5)

n=0.95
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Hé s6 xung kich IM = 25% Theo Diéu 3.4.1-1.

* Heé s6 tai trong va t6 hop theo trang thdi giéi han sir dung I

My=M pc; + Mpe, + My + My + Mpy

Vg: Vo + Voo + V pw +Vieaw + Von

Bang ndi luc do hoat tai (Xe tai HL-93+Nguoi+Tai trong lan)

Trang thai giGi han cuong do 1 Bang 5.3.3.1
Mt cat L/2 L/4 Céch g6i 0.8m | Goi
Mo men(KNm) | Dam trong 351148 | 2647.8 346.741 0
DAam ngoai 4431.12 | 3330.7 429.415 0
Luc cat(KN) Dam trong 169.353 | 312.64 456.827 483.81
DAam ngoai 295.547 | 532.59 764.335 807.47
Trang thai gi6i han st dung Bang 6.3.3.2
Mt cit L/2 L/4 Céch g6i 0.8m | Goi
M6 men(KNm) Dam trong 2229.51 1681.1 220.153 0
DAam ngoai 281341 | 2114.8 272.644 0
Luc cat(KN) Dam trong 107.526 198.5 290.049 307.181
DAam ngoai 187.649 || 338.15 485.292 | 512.680
Bdng tong két noi luc trong dim chii
Trang thai gi6i han cuong do 1
Bang 5-a
Mat cit L/2 L/4 Cach g6i 0.8m Goi
M6 men(KNm) Dam trong 7008.52 5411.5 790.332 0
DAam ngoai 8331.49 6413.3 924.168 0
Luc cit(KN) Dam trong 214.109 578.2 929.170 992.554
Dam ngoai 344931 832.36 1298.060 1341.196
Trang thai giGi han su dung
Bang 6-b
Mt cit L2 L/4 Cach g6i 0.8m | Goi
M6 men(KNm) Dam trong 4974.65 3850.7 568.367
DAam ngoai 5881.22 | 4539.3 661.788 0
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Luc cat(KN) Dam trong 107.526

402

667.693

714.176

Dam ngoai 187.649

568.1

884.014

972.571

6. CAC PAC TRUNG VAT LIEU CHO DAM CHU

6.1 THEP

6.1.1 THEP UNG SUAT TRUOC.

St dung tao thép 15,2mm . Dién tich 1 tao 140 mm*

Cuong do kéo quy dinh cua thép tng sudt trude : f, =1860MPa (diéu 5.4.4.1)

Gi6i han chdy ctia thép ting sudt truéc : f =09.f  =1670MPa (diéu 5.4.4.1)

Modun dan hoi ctia thép tng suét trude : E; =197000MPa

St dung thép c6 do chling dao thap ctia hang VSL: ASTM A416 Grade 270.

Hé s6 ma sat p = 0,23

ing sudt trong thép tng sudt khi kich f; =08.f , =1488MPa

ng sudt trong thép sau cac mat mat trong giai doan str dung :

0,83.f,=0,83.1670=1386,1 MPa

ung suat trong thép sau cdc mat mat trong giai doan khai thac :

0,8.f,=0,8.1670=1336 MPa
Chiéu dai tut neo : AL =0.002m/1neo

6.1.2. THEP THUONG

Gi6i han chdy t6i thi€u ctia ¢t thép thanh: f =400MPa

Modun dan héi : E, =200000MPa

6.2 BETONG

Ty trong ctia bétong: y, =24KN/m®

Cudng do chiu nén clia bétong quy dinh & tudi 28 ngay f', = 40MPa

Cudng do0 chiu nén cha bétong lic bat ddu dat tai hodc tao ung suat trudc :

f',=085f' =34MPa

Modun dan héi ctia bétong lam dam : E, =0,043.y°,/ f', =33994.48 MPa

Modun dan héi ctia bétong lam dam lic cang kéo:

E, =0,85E, =0,85.33994.48 = 28895.3MPa
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- Heé s6 quy déi hinh khéi tng suat (5.7.2.2): B, :O,85—0,05x@:0,764

- Cuong do chiu kéo khi uon: f, =0,63,/f'. =3,98MPa (5.4.2.6)

7. CHON VA BO TRI CAP DU UNG LUC

7.1 CHON SO BO SO LUONG CAP DU UNG LUC
C6 thé tinh so bo dién tich cdp du ung luc dua vao gidi han ting suat kéo trong bé tong, va
gi4 thuyét téng mat mat. O day ta tinh cho giita nhip d4m bién vi d4m bién chiu moémen uén
va luc cit 16n hon dim trong.
Gidi han tng suét kéo trong bé tong(U'S tai thd dudi) 6 THGH St dung 1a

0,54 f. = 0,540 = 3.162Mpa (Piéu 5.9.4.2.2-1)
Tri s6 nho nhat clia luc kéo trudc F, ,dé ddm bao tng suit kéo thé dudi khong vuot qud gisi
han 3,354Mpa biéu dién nhu sau :
Ft Fi g™ Yy , Mpc M

f o= _
bg Ag I |

LL+IM)Yd <3162Mpa

Trong d6

I: Momen quan tinh ctia mat cét tinh déi

y4: Khoang cich tir truc trung hoa dén thé du6i chia mat cat tinh déi
(Gia thiét 1ay mat cat khong c6 cot thép DUL)

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

180 cm

21,11 cm

20 cm

120 cm

38,67 cm

60 cm
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Tinh duoc céc dac trung hinh hoc

Dién tich mat cat Qui doi

Ag= 7324.44 | cm2
Mo men Qudn tinh mit cit Qui ddi

S0= 531492 | cm3
yd= 72.5642 | cm
Iphan canh= 281277 | cm4
Iphanbung 368575 | cm4
Iphanbau 412550 | cm4
I= 1062475 | cm4

M,: Momen tai mat cét gitta nhip trong THGH St dung do tinh tai giai doan 1 va tinh tai
giai doan 2 gay ra

Mpe = Mpe; + Mpe, + Mpyw =3067,806 kNm
M, .i: MOmen tai mit cat gitra nhip trong THGH Str dung do hoat tai +xung kich gay ra.
M, .m=2229,51 kNm
Thay vao cong thic trén:
Luc cang F, > 6572 kN
Gia thi€t U'S trong b6 sau cdc méat mat = 0,6f,=0.6%1860=1116 MPa=1116N/mm

=> Ft 5548108

2
> = =
Aps=ognty, ~ 1116 o

Dé thoa man diéu kién cudong do c6 thé ding cong thiic gan diing sau :
OM,=0(A*0.95f +A f)0.9h > M,

trong dé : ¢ =1.0

PPR=1.0(hé so tng suit) [A5.5.4.2]

h :chiéu cao ddm =1200 mm

M, :mo men uon tai gitta nhip theo trang thai giGi han cuong do 1

My B 8331.49*10°
$0.95f , (0.9n)  1.0(0.95)(1860)(0.9)(1200)

Taco:Aps 2

A, >4365,78 mm’<4971 mm® > TTGH cudng do khong nguy hiém

D6i v6i loai bé cdp tao 15.2 mdi tao c6 Mt cit 1.4 cm?

A
S6 tao cap n=£ = %=35,504 tao
aps 140

Chon s6 tao cap n=38 tao 2 A= 5320 mm’
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7.2 BO TRI CAP DU UNG LUC
+ BO'tri trong mdt phdng ditng
Cic b6 cap dugc bo tri trong mat phang ding theo dudng gap khic

Ta b6 tri cdc b6 cap tai MC ddu dam va mat cat gitta dAm nhu sau:

/\/

L N
oo o0 —
O
o0 oo
eeescsoe |
eecececoee
eecececcee
\O
7.2516.516.516.516.516.516.516.517.25
180 180
.o i
P 20 | ..
LN ]
ceue ave.
LN N N N NN T L X N L X N ]
LN N N N NN ~ L N ] L X N ]
[(EX R XN NN N (XN ] (XX ]
LN NN N NN L X N L X N ]
60 60
Mat cat giita nhip Mat goi
Taco:
*VGi mat cat gitta nhip :
Khoang cach tlr trong tam cot thép chiu kéo t6i day dam
8*6.5+8*13+8*19.5+8*26+4*32.5+2*39
y="2t8 22t LA *2739_19.150cm

38
-Khodang cdch tir trong tAm mat cét t6i trong tam cot thép chiu kéo
eq =yd-12,33=53,406cm
*VGi mat cat goi :
y = 6.6,5+6.13+6.19,5+6.26+2.32,5+2.39+2.48+ 2.61+ 2.74+ 2.87 + 2.100

=33,5cm
38

e =yd-33,5=39.06 cm
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7.3 TINH CAC PAC TRUNG HINH HOC CUA MAT CAT TINH POI
Hé s6 tinh déi tir thép sang bé tong :

_ Eue 197000 _
E 33994,48

b

betong
V6i mat cét giita nhip :
+ Xéc dinh A ;: Dién tich mit cat tinh déi
A=Agtn.A =732444+5795.5320= 763274.15 mm’
+X4c dinh S;: Momen tinh clia mat cét tinh ddi

Trong tam cac bo cot thép: y=191,58 mm

S =SyHn.A .y, =531492181 +5,795%5320%123.3=537398504 mm’
+ Xdc dinh y"
S
yi=—t _704.07 mm
A
+ Xac dinh y,'

y.i=h-y,'=1200-704.07 =495.92991 mm
+ Xdc dinh I;; Moémen quan tinh clia mit cit tinh déi
I =1,+5,795*5320* (704,07 —19158) 2
[,=2.509*10"" mm*
* POi v6i cac mat cat khac( mat cat goi) cling lam tuong tu.

K&t qua tinh toén thé hién & bang sau :

(Tinh cho dam bién) Bang 7.3
Mt cat ,

Dac trung | giita Mat cat g6i | Pon vi

Mat cit A 763274.15 | 978724.15 | mm2

tinh déi S 537398504 | 573922717 | mm3
yd 704.07009 | 586.39885 | mm
yt 495.92991 | 613.60115 | mm
I 2.509E+10 2.89E+10 | mm4

8. TINH TOAN CAC MAT MAT UNG SUAT

Doi v6i dam T kéo trude ta c6 cdc mat mat sau: [diéu 5.9.5]

Af o = A g + Af p + AF o +AF o
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8.1 MAT MAT DO NEN NGAN PAN HOI AF ,, [diéu 5.9.5.2.3A]

E

AfpEs = E—p fegp
Cl
Trongd6 :
fo = tOng tng sudt bé tong & trong tam cua cdc bo thép tng suét do luc dy dng luc khi
truyén va tu trong ciia bo phan & cdc mat cat moé men gitta dam (MPa)
E, = mo dun dan hoi cta thép du tng luc (MPa)
E, = mo dun dan hoi cua bé tong lic truyén luc (MPa)

F, =0.70f ,A_=0.7(1860)(5320)*107 = 6927 KN

pu’ *ps

M,,=1579,296 KNm

2 M
. __F Fecy | Mdg®ecL
Ay g lg

6,927*10% 6.927*106 %5342 1579 206+108 *534
cgp =~ - 10 10
763274.15 2,509*10 2,509*10

=-29.6MPa

E, = 197000 MPa
E.j = 4800440 = 30360 MPa

E
p 197000
Af co = —T fpgn =

PES “ e P9 30360

(29,6)=192,06 MPa
8.2 MAT MAT DO TU CHUNG CAP THEP LUC TRUYEN LUC :

AR

f .
_log(24t)  "pi _
PRL= " 40.0 (—f o O.55)fpI

t : thoi gian gia dinh tir ldc cang dén ldc cét cot thép = 4 ngay

f,; ing sut ban dau trong b6 cot thép & cuoi giai doan cang

-Lap lan dau:
Fpi = ot pES
fpy =0.9 fpu = 0.9(1860 ) = 1674 MPa

N _log( 24 * 4) (1184 .34
pR 1 40 1674

- Af = 0.74 (1860 ) — 146 .13 = 1184 ,34 MPa

— 0.55 )1184 34 = 9,24 MPa
Tinh lai f;va Af ;-

f,=1184,34-9,24=1175,1

_log(24*4) 11751

Af a =
pR1 40 ( 1674

—0.55)1175,1=8,85MPa
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-Laplan 2 :

i = fpt —(Af pg +AF py)=0.74(1860) ~ (192,06 +885) = 1175,49MPa

Fj =5320*1175,49 = 6253,6KN

f,=30,22 MPa

A po = 197000 5 55 _196.00MPa
p 30360

fpi = fpt —(Af jpg +Af pg)=0.74(1860) ~ (196,00 +8,85) = 117146MPa
_log(24*4) 1171,46

Af . =
pR1 40 (1674

—0.55)1171,46 = 8,69MPa

8.3 MAT MAT DO CO NGOT AF ,=117-1.03H
H 12 do &m twong d6i=70%--> Af 4=117-1.03%70=44,9 MPa
8.4 MAT MAT DO TU BIEN

AF =12%f, -T*Af,, =12%29,6-7%8,8=293,6 MPa

8.5 TINH GAN PUNG TONG SO MAT MAT THEO THOI GIAN : [ diéu 5.9.5.3.1]

A, =230[1-0.15 fe—41 +41PPR
fp 41

trong d6 PPR =1.0 Ty 1é du ting luc mot phan
55-41

Ag

=230/1-0.15
=

}L 41=259.2MPa

boi véi tao cap c6 do tu trung thap

A fo = 259.2 — 41 = 218.2MPa

8.6 TONG MAT MAT DU UNG SUAT:
Af oT = (mat mat ban dau )+(mat mat theo thoi gian)

Af ; =(192,06+8,69) +218,2= 418,95 Mpa

9. KIEM TOAN THEO- TRANG THAI GIOI HAN CUONG PO I

Trang théi giéi han cudng do phai dugc xem xét dén dé dam bao cuong do va su 6n dinh ca vé
cuc bo va toan thé dugc du phong dé chiu dugc céc t6 hop tai trong quan trong theo thong ké

duoc dinh ra dé c4u chiu dugc trong tudi tho thiét k& ctia no.
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Trang thai gi6i han cudng do dung dé kiém todn céc mat cudng do va 6n dinh .
9.1 KIEM TOAN CUONG PO UON

Cong thic kiém todn d6i vé6i trang théi giGi han cudng do 1:
M, <oM

Mo men tinh todn M, Trang théi gi6i han cudong do I

M, =nZyM,

Két qua M, cua dam giita dugc tinh toan bang trén

Sttc khang uon tinh toan M, =gM

Trong d6

¢ :1a hé so khiang uén dugc quy dinh & Diéu 5.5.4.2, dung cho uén va kéo bé tong cot
thép ting suat truéc ¢ = 1.0

M, : Stic khang uén danh dinh (Tinh todn siic khang uén danh dinh (dieu 5.7.3.2)

Phan bd tng suét theo hinh chit nhat (diéu 5.7.2.2))

Quan hé tu nhién giita ting suat bé tong chiu nén va tng bién c6 thé coi nhu mot khéi hinh
chit nhat tuong dugng bang 0,85f, phan bo trén mot gidi han boi méat ngoai ciing chiu nén cta
mat cit va duong thang song song Vé6i truc trung hoa cich thé chiu nén ngoai cling mot
khoang cdch a = B,c . Khoang cach ¢ phai tinh vuong géc vdi truc trung hoa. He s6 B,14y bang
0,85 doi véi beé tong c6 cuong do khong 16n hon 28 Mpa.Véi bé tong c6 cuong do 16n hon 28
Mpa , hé s6 3, giam theo ty 1&€ 0,05 cho ting 7 Mpa vugt qua 28 Mpa, nhung khong nho hon
tri 86 0,65 .

| oo 0.85f'c
| _ 0.85B14f'c(bc -b)

I
A'sf'
° b A's

0.85pf'cbhc

hc

ds
dp
de

Aps

| "Rey°

LR o
E— -

s

Cong thuc tinh todn stc khang uén (A5.7.3.2.2.1)

a ahf

a Ve oo , a
Mnp = Aps fps(d p—§j+ Ag fy(ds —Ej— Ag fy (ds —§j+0,85.fc.(b—bw)ﬁ1hf oY
Coi mat cét chi c6 cot thép tng sudt trude chiu luc khi d6 :

g _2 b ygh [&_ M
anApSfpS p_E +O|85'fc‘( - W)ﬂl f 5_7
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Trong do6 :

A,, =Dién tich thép iing suét trudc (mm?)

f,, =lng sudt trung binh trong thép ting suét trudc & sic khdng uén danh dinh ,tinh theo
phuong trinh 5.7.3.1-1(Mpa)

d, =khodng cdch tir thé nén ngoai cung dén trong tam c6t thép tng suét trudc (mm)

A, =Dién tich cot thép chiu kéo khong ting suat trudc (mm?)

f, =Gidi han chdy qui dinh ctia c6t thép (Mpa).

d, =Khoang céch tai trong tir thé nén ngoai cung dén trong tam ca6t thép chiu kéo khong
ung suit trudéc (mm)

A', =Dién tich c6t thép chiu nén (mm?)

', =Giéi han chdy qui dinh ctia c6t thép chiu nén (Mpa).

f. =Cudng do chiu nén qui dinh ctia bé tong & tudi 28 ngay (Mpa)

bc =Bé rong cua mat chiu nén cta ciu kién (mm)

b, =Chiéu day cua ban bung (mm)

B, =He s6 chuyén d6i biéu d6 tng suat qui dinh trong Diéu 5.7.2.2

B,=0.85-(12/7)0.05=0.764 > 0.65

h, =Chiéu day canh chiu nén cua céu kién dim I hodc T(mm)

¢ =Khoang cach tur truc trung hoa dén mat chiu nén (mm)

a =cP, ; chiéu day cta khéi ing suat tuong duong (mm)

Tinh toan tng suit trong thép tng suat trudc & muc stic khang uén danh dinh (5.7.3.1)

Doi vé6i cot thép tng suat trude dinh bam mat cat hinh chit T chiu uén quanh mot truc, c6
ting suat phan bo nhu quy dinh cta Diéu 5.7.2.2va f,, (tng sudt ¢4 hiéu con lai trong thép ting
sudit truge) =0.7428f, <0.5f,, tng suét trung binh trong thép tng sudt trong f, c6 thé 1dy nhu

sau

Cc (diéu 5.7.3.1.1-1)
fos=To (1—kd—)

p

trong do :

0.9f,,

f
k =2(1.04 —f—’”) = 2(1-04—f—) =0.28 (didu 5.7.3.1.1-2)

pu pu

Giéi han chay cua tao thép Mac 270 f,, =0.9f,, (di€u 5.4.4.1-1)

CcC=

A o, +AT —AT,-0858f (b—b,)h,

(diéu 5.7.3.1.1-3)

. f
0851, b, + KA, "

p

Sau khi tinh duoc ¢, néu c<h; tifc truc trung hoa di qua cdnh. Khi dé c6 thé coi la mat cét
hinh chit nhat. Theo Di€u 5.7.3.2.3 khi chiéu day cénh chiu nén h >c xéc dinh theo phuong
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trinh trén thi stc khang uén danh dinh Mn c6 thé xdc dinh theo cdc phuong trinh
trén(5.7.3.1.1-1 dén 5.7.3.2.2-1)trong d6 b phai thay bang b,
At +Asfy_A(;fly

: f.
0.85f B, +KA dp

p

Cong thic xac dinh ¢ dugce viét lai ¢ =

Trong khuon khé vi du nay chi yéu ciu kiém tra tai 3 mat cit: Mat cat giita nhip, mat cit
1/4 nhip, mat cit cach goi 0,8m va c6 thé ca mat cét goi.

9.1.1 XET TAI MAT CAT GIUA NHIP.

5320.1860 + 0 - 0-0,85.0,764.40.(2400 - 200)2111 -2168574 <0

0,85.45.0,764.20 + 0,28.53201?060 3267.039

Thay s6 vao: ¢ =

C <h Suy ra truc trung hoa di qua cdnh.Khi d6 c6 thé coi 12 mat cét hinh chit nhat. Theo
Diéu 5.7.3.2.3 khi chiéu day cdnh chiu nén h > ¢ x4c dinh theo phuong trinh trén thi stic
khang uon danh dinh Mn c6 thé x4c dinh theo cdc phuong trinh trén(diéu 5.7.3.1.1-1 dén diéu
5.7.3.2.2-1) trong d6 b phai thay bang b,

Cong thuc xac dinh ¢ dugc viét lai

Aps foy + Asfy — Acf _
o PpsfputAsty Acf y _ 5320.1860+0—-0 e =15202mm
: ~PU " 0,85.40.0,764.2400 + 0,28.5320 ~—
d,=h-y=1200-191.6=1008.4 mm
fps:fpu.(l—ki )=1860.(1-0,28. 152,02 )=1781,48 Mpa
d, 1008,4
a=p.c=0,764.152,02=116,146 mm
Mn:Aps.fpu.(dp—% )=5320.1860.(1008 4- 116,146 ).10°=9403,884 KNm
M,=0.M,=1. 9403,884=9403,884 KNm >M,=8331,49 Thoi min
Vay mat cat gitta nhip thod man vé cudng do.
9.1.2 XET TAI MAT CAT L/4 TINH TOAN TUONG TU TA CO KET QUA
Aps foy + As fy — Acf _
o ApsfputAsty Aty _ 5320.1860+0-0 _ 151,678mm

. f 1860
0.85f¢fb +kApsde 0,85.40.0,764.2400+o,28.5320F

d,=h-y=1200-243,2= 956,8mm
151,678

fps:fpu-(l'kdi ):1860(1—0,28 ): 1777’44 Mpa

p H

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

M,=A.1,.(d,- % )=5320.1860.(956,8- ).10°= 8894,39KNm

M,=).M =1. 8894,39= 8894,39 KNm >M,=8331,49 Thoa min
Vay mat cat L/4 thoa man vé cudng do.
9.1.3 XET TAI MAT CAT CACH GOI 0.8M

Tinh todn tuong tu ta c6 két qua :

C =151,32mm

ApsfputAsfy—Acfy 5320.1860+0—0
- . fou 1860
_PU " 085.40.0,764.2400 + 0,28.5320
d,=h-y=1200-292=908mm
c 151,32
f =f (1-k—— )=1860.(1-0,28.-""% )= 1773.21M
N r ) ( 908 ) pa

P
a=P.c=0,764.151,32=115,606mm
115,606

M,=A.1,..(d,- % )=5320.1860.(908- ).10°=8412.87 KNm

M,=p.M,=1. 8412.87=8412.87 KNm >M,=8331,49 Thoa mén

Vay mat cat cach g6i 0,8m thoa man vé cuong do.
9.2 KIEM TRA HAM LUONG COT THEP UNG SUAT TRUOC

+ Luong cot thép t6i da (diéu 5.7.3.3.1)

Phai thod man diéu kién — < 0.42

d

d, =d, =1008,4 mm (Do coi As =0 (diéu 5.7.3.3.1-2))

c: khoang cach tir thé chiu nén ngoai cung dén truc TH

c=152,02 mm
€ 1202 ) 150754 <0.42 Thoa man
d, 10084

Vay mat cat gita nhip thod man vé ham luong thép t6i da.
+ Luong cot thép t6i thiéu (Diéu A5.7.3.3.2 hoic bang 23 va 24)
M. > min ( 1.2M_, 1.33M,)

cr?

Trong d6 M,, : Stic khang niit dugc xéac dinh trén co s& phan bé phan bd tng suét dan hoi va
cuong do chiu kéo khi uon, fr (di€u 5.4.2.6)

fr = 0.63,/f, =3984Mpa

Trong trang théi GiGi han st dung,US kéo trong bé tong & ddy dim do céc loai tai trong 1a:
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f= (Mpe; +Mpe, +M pw T M )yzd i_ (Pje)yod I Mttbt'yod

" A lo lo

Trong d6

P=A,.(0,8f,- > matmat )=5320.(1336-539,25)=4238710 Mpa.mm’

Thay vao ta duogc {=2,832 MPa

Nhu vay M, 1a momen gay thém cho dim dé U'S thé du6i cuia bétong dat dén U'S suat keo:

I\/Icr'yzd

td

6
10° ¢ _f-3,984-2,832=1,152 MPa

* 10 -6
M, = 1152.2,509*10™.10 410,056 KNm
704,07009

Vay min ( 1.2Mecr, 1.33Mu)=min(492,67 ; 11080,56)=492,67 KNm
=>M, >492,67 KNm Thoa man
Vay mit cét gitta nhip thod man vé ham luong thép t6i thiéu
9.3 TINH COT PAI VA KIEM TOAN CAT 0 TRANG THAI GIGI HAN CUONG PO I:

Cong thic tinh stc khang cat

V. =0Vy
Trong d6 :
() = Hé s6 stic khdng quy dinh trong Diéu 5.5.4.2, ¢ = 0.9
Vi = stic khang cét danh dinh quy dinh trong Diéu 5.8.3.3

Stic khédng cét danh dinh phai duoc xédc dinh béang tri s6 nho hon cua :

Vn =m ]

Trong d6 :
Do bo qua cot thép thuong . Vs =0

V.=0.083p / f, b,d,: Luc cat do bétong

V, = Thanh phan luc ing suat truéc ¢6 hiéu trén hudng luc cat tic dung . 1a duong néu
ngugc chiéu véi luc cat (N) V, = (Pe)sina (o goéc hgp boi phuong nam ngang va hudng
cap),Vp>0 néu ngugc chiéu véi luc ct.

0 day : Luc cat ¢ gan goi 12 16n nhat nén ta chi can duyét cho mat cét ndy .

o = goc nghiéng cua cot thép ngang d6i véi phuong truc doc =90°
b, = Bé rong bung c6 hiéu b,=400 mmm
d, = Chiéu cao chiu cat ¢6 hiéu dugc 1ay bang culy do thang g6c voi truc trung hoa

gitta hgp kéo do uon(d’v), nhung khong 18y it hon tri s6 16n hon ctia 0.9 de va 0.72 h

54




GS.TS. Nguyén viét Trung Vi du tinh dam T du ting luc theo 22TCN 272-01

] 0.9dp dv
Mat cat dp - a/2 (cm) 0.72h (cm)
0.8m 85,02 81,72 86,4 86,4
L/4 89.885 86,112 86,4 89,885
L/2 89,925 90,756 86,4 90,756

S=Cu ly c6t thép dai (mm)
Cu ly cot thép ngang khong dugc vuot qua tri s6 sau
Néu V, <0.1f b d,
s <0.8d,< 600mm (diéu 5.8.2.7-1)
Néu V, > 0.1f b.d, thi
s <0.4d,<300 mm (diéu 5.8.2.7-2)
C6 0,1.£.°.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 c6t thép chiu cat trong cu ly S (mm?) Av =2 As (dai 2 nhanh )

A

Av = 2*¥PI()*¥1.4/2/4 = 3.079 cm’.
B=Heé so chi kha nang cuia bé tong bi nit chéo truyén luc kéo tra bang 5.8.3.4.2
Tuy nhién trong khuon khé ctia Vi du nay c6 thé cho luon B=2, 6=45°
+ X4c dinh Vp:

6
Vp =’A‘ca\ble ' fp ZSln)/i
i=1
Trong do6:
A : Dién tich cdc tao cap
A e = 5320 (mm?).
f.: Ging sudt trong cdp sau mét mat, gia tri ing véi moi mat cat.

P=A,.(0,8f,- > matmat )

cable

cable

Mc Pj (Mpa.m2)
0.8 3.769
L/4 3.660
L/2 3.820
7; : G6c 1éch ctlia cdp i so v6i phuong ngang,
B6 1 B6 2 B6 3 B64 | Bo6 B6 6
MC (siny) (siny) (siny) (siny) 5(siny) (siny) Ysiny

0.8 0.1280 0.0900 0.0515 0.0129 0.0129 0.0129 0.3082
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L/4 0.1215 0.0853 0.0489 0.0122 0.0122 0.0122 0.2924
L/2 0.0644 0.0451 0.0258 0.0002 0.0002 0.0002 0.1359
Thay cac gid tri vao cong thiic tinh Vp ta duoc:
Pj
Mc (Mpa.m2) Vp(KN)
0.8 3.769 7.540
L/4 3.660 6.825
L/2 3.820 3.223
Bang duyét :
Mc | Vp(KN) | Vc 0.25fc'.bv.dv Vs(KN) Vn1(KN) Vn2(KN) Min(Vnl,Vn2)
0.8 |7.540 16,850 | 4608,0 1241,356 | 1425,85 4723,62 1425,85
L/4 | 6.825 9,542 23814 1283,058 | 1386,031 3215,521 1386,031
L/2 |3.223 10,256 | 25704 1384,888 | 1420,123 3325,562 1420,123
0.9Min(Vnl1,Vn2) Vr (KN) Két luan
1283,265 1123,25 thoa man
1247,428 865,235 thoa man
1278,110 245,124 thod man

10. KIEM TOAN DAM THEO TRANG THAI GIOI HAN SUDUNG

Céac vin dé phai kiém tra theo trang théi gii han sit dung clia bé tong ing suat trudc 1a tng
suat trong bé tong(di€u 5.9.4), bién dang(do vong)

10.1 CAC GIOT HAN UNG SUAT TRONG BE TONG

Ung sudt trong bé tong duoc tinh & trang thdi gidi han st dung I

Cac gi6i han d6i véi cac mic tng sudt trong bé tong khi tinh toan cuong do bé tong yéu
cau (diéu 5.9.4.2)la:

+ Lic cang kéo

Gidi han ting sudt kéo: 0,25,/ f, =1=0.251/40 =1,581 >1.38MPa

=> giGi han ung suit kéo 1.38MPa(5.9.4.1.2-1)

foci+ fog <1.38Mpa

Gi6i han tng suat nén : 0,55. fC'i =0,55.34 =18,7Mpa

foot fg = 20,4 Mpa
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Liic cang kéo chi c6 téi trong DC1 va luc do tng suat trudc Kiém tra & bang 27
+ Lic khai thac sau cdc mat mat

Gi6i han tng suat kéo trong bé tong 1a

0,5/ f, = 0,5J40 = 3162Mpa (Diéu 5.9.4.2.2-1)

foert Foet fowt fLiatHiont fese <0.5¢/ f, =3,162 MPa

Gi6i han ting suét nén trong bé tong (Diéu 5.9.4.2.1-1)
* Do DUL va cdc tai trong thudng xuyén
0,45f =0,45.40 = 18Mpa
> -18 MPa

fDCl + fDC2 + fDM/ + fpsF =

* Do tong DUL hitu hiéu, tai trong thudng xuyén, cc tai trong nhat thoi, va tai trong
tdc dung khi van chuyén va boc xép
0,6f.’=0,6.40=24 MPa

>-24 MPa

fDCl + fDCZ + fDM/ + fLL+DM + fDN + fpsF =

10.2 TINH TOAN CAC UNG SUAT MEP TREN(NEN LA AM)

10.2.1 XET LUC CANG KEO

: P Pey,
Ung sudt do luc DUL : f,,;=— K! 40 Ye

I0

M.V,
Do tu trong ban than: fan-%
0

Trong d6 P=A,,,.(0,8f,,-Xf i ma) Vi T,
1022 XET LUC KHAI THAC

=Apr+Afp A+AfpES

at mat

- P Pey,
Ung suét do luc DUL : fDULz_K!-Fﬂ

I0

t
M ttht 'yO

0

Do tu trong ban than: f,,=-

Trong d6 P=A ,.(0,8F,-Zf v ) VO Lo mg=AL AT\ AL b A bAoA

at mat

M DC1 ylt

Do finh tai giai doan mot: fio,= —
I,
Trong d6 Mpc;=(Epciemet Ebci@or Encin)-Om

(MD01'H\/lpgw)yt

Do finh tai giai doan hai: fy,= — I
td
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Trong dé MDCIZ(gDCZ(lan can)+ gDW)'O‘)m

t
M LL+IM y2

Do hoat tai: f; | ,,,,=— :
2

10.3 TINH TOAN CAC UNG SUAT MEP DUOT (NEN LA AM)

10.3.1 XET LUC CANG KEO

- P Pey,’
Ung suét do luc DUL : f,,=———— Yo
Ay o
d
M ttbt * yO

Do tu trong ban than: f, = I
0

Trong d6 P=A,,.(0,8f ,-ZAf, 4 .q) VOI Af,

mat mélepr+Apr+AprS
10.3.2 XET LUC KHAI THAC

. P Pey,
Ung suét do luc DUL : f=——— Yo
A
d
M ttht 'yO

Do tu trong ban than: f,=-
0

Trong d6 P=A,,.(0,8f,-ZAf ;i ns) VOI Af,

mat mat

=AL AL AAL st A g A g AR

M DC1 yOd

Do tinh tai giai doan mot: .=
Iy
Trong do MDC1=(gDc1(bmc)+ Epcids)+ gDCl(dn))'('Om

M., + M d
Do tinh tai giai doan hai: f.,= (Moe, DW )y

L
Trong d6 Mpe;=(Zpcaan canyt Eow)-On

Do hoat tai: fLLJrIM:I\/lL“—”V'yd
I td
Cac s0 lieu:
e=Y, Y, 3 ¥ps Xem bang 9.1.1
L, 1,L, vy, vo' v vi', v.', v,': xem bang 8.3
DCi(der EpCibmey EDCHn» EDCI@)» SDC2(an cans Spw' XeM bang 5.1
®,,: Dién tich dudng anh hudng momen tai mat cat phai tinh. Xem phén 4.3
M, .v: Xem bang 5.3.3.1; bang 5.3.3.2

Thay s6 liéu vao céc cong thic trén , kiém todn gi6i han Gng suit cho & trén trong bang
sau:
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+ Lic cang kéo Bang 10.3.1
MC goi MCO0.8 |MCL/4 | MCL/2
Pi= 5146302 | 5146302 | 5146302 | 5146302 | Mpa.mm?2
e= 98.830 | 177.1612 | 403.835 | 498.394 | mm
Mittbt= 0] 103.2445 | 513.786 | 658.7104 | KNm
US th6 -
trén 3.743562506 | -4.78749 | 0.28059 | 2.663921 | Mpa
Dat DPat Pat Pat
US thé
duéi -10.263 | -15.837 | -21.545| -22.250 | Mpa
Dat Dat Dat Dat
+ Luc khai thac
Bang 10.3.2
Pi= 3873844.091 | 3742382 | 3763992 | 3741404 | MPa.mm?2
e= 98.830 | 177.161 | 403.835 | 498.394 | Mm
Mittbt 0| 103.244 | 513.786 | 658.710 | KNm
M1 0| 128.811 | 641.014 | 821.8251 | KNm
M2 0| 308.586 | 1962.61 | 2624.957 | KNm
US thé
trén -2.818 -5.106 | -8.6276 -9.355 | Mpa
DPat Dat Dat Dat
US thé
dudi -7.72539898 | -9.02452 | -1.4745 | 1.311838 | Mpa
Dat Dat Dat Dat

11. TINH PO VONG CAU

11.1 TINH PO VONG DO DU UNG LUC)

(& Ao _ey|RL
Api _{8 6 (ec ee)j El

v6i $=0.333
EI=8,53.10°KMm?2
2 A, =62.5 mm )

11.2 TINH PO VONG DO TAI TRONG THUONG XUYEN(TINH TAI)
11.2.1 PO VONG DO TRONG LUONG BAN THAN DAM

Mait cit dé tinh 1a mat cat gidm yéu
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I= 1.062474.10"" mm4 (Xem béang 7.3 phan mat cat tinh déi )
E=33994,48 Mpa (Xem phan 6)
EI=2,509.10"°.33994,48.10°=3,61.10°KMm2

5 Oyl 5 20,23.24,4°

A= = ——=0,02587m=25,87mm {
384 El 384 3,61.10

trong d6 gpc,=20,23 KN/m Xem bang 2.1

11.2.2 DO VONG DO TRONG LUONG BAN MAT CAU, DAM NGANG, TAM DO,LOP
PHU, LAN CAN

Mait cat dé tinh 12 mat cat tinh déi

EI=8,53.10°KMm2

A = 5 (9ociae) T Iocipme) T Iocido) T Iocagancan) T Jow ).L!
¢ 384 El
5 (10,736 +1,23+ 2,92 + 4,564 + 3,713).24,4*
384 8,53.10°

=0,01253m=12,53mm
trong do EbCi1(dn)yEDbcidbme)yEbCi@s) » EDC2(lan can)y EDW Xem bing 2.1
nhu vay do vong con du 24,1 mm

12.3 TINH PO VONG TUC THOI DO HOAT TAI CO XET LUC XUNG KICH.

£ | &3

+ Do vong tinh cho dam gian don: Do vong tai mat cat x do luc tap trung P dat cach 2 ddu
dam avab:
_ Pbx
" 6.E.I.L

A (L* —=b* = x?) (x<a)

_PL
" 48E|

+ Do vong gitta dam do Xe tai HL-93 (x=12,2 m)

Véi x=L/2

So do dat tai tinh do vong:

4,3 m 43 m

| 3skn | 145 k0 145 KN
Mat cat dé tinh do vong 1a toan bo mat cit ngang clia ciu

EI=8,53.10°KMm2
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Truc 35 KN: x=12,2m, a= 16,5m, b=7,9m

A 35.7,9.12,2.
* 6.8,53.10%.24,4

(24,4* —7,9% —12,2°)=0,0010375 m=1,0375mm

Truc 145 KN: x=12,2m, a=12,2m, b=12,2m

o s 145.244°

x - m =0,005 m=5mm

Truc 145 KN: x=12,2m, a= 7,9m, b=16,5m

A5 145.16,5.12,2.

= B3 100 2 4 (204’ ~1657 ~12,2) =0,00407 m=4,04mm

Téng do vong do hot tai:A, ,n=(1,0375+5+4,04).1,25=10,0775 mm

Do vong cho phép A:L = 20400 =25,5mm
800 800

Vay do vong do hoat tai dat yéu cau.

12. TINH TOAN DAM NGANG (THAM KHAO)

- Toan cdu ¢6 20 ddm ngang , tua trén 5 dam chi , so d6 1a dAm lién tuc nhiéu nhip ké trén
dam chu ,ta tinh todn trén dam gian don sau d6 xét dén tinh lién tuc

12.1 NOI LUC DO TAI TRONG CUC BO (HOAT TAI) GAY RA
Chiéu dai nhip tinh todn ddm ngang 1, = 2,4m
Tinh dp luc do 1 banh xe : A, = %*Z P.*y,
P, - 4p luc 1 truc banh xe
y; — Tung d6 duong anh hudng

Tinh dam ngang s6 2

L=61m;,=24m

— q\ N <t Vg

6,1m 6,1m 6,1m 6,1m
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110KI¢ *IIOKN
4

3 3
§=0.5% !, =O.5*L3=0,0287

1> +1,° 61°+2.4
(khi tinh coi nhu duong gy khiic)

- M6 men do tai trong cuc bo M, s& dugc tinh bang cich xép A, 1én dah , sau d6 nhan véi
cac hé s6 xét dén tinh lién tuc

- M6 men tinh todn trong dim ngang nhi€u nhip do Xe tai HL-93 va Xe 2 truc
+ & gifta nhip :
MaxM s = y*0.7*M, ;
MinM 5 = -y*0.3*M, (trong d6 y=1,75)
+ Tai cac goi giita:
MaxM 4 = y*0.2*M, ;
MinM ; = -y*0.9%M,
M, = (1+p)*A*z
- Luc cat :
+&mat cat g6i Q 5 =y*1.15%Q*"
+ & mat cét giita nhip :
Q 5 =y*1.15%Q,"”
Qp =(1+p)*A¥*z,
a — Khi dat Xe tai HL-93 (no6i suy cac y;)
NS
2
M, = 1,25.74,8275.0,6 = 56,12 KNm
Q2 =1,25.74,8275.(1+0,28) = 119,724 KN
Q. =1,25.74,8275.0,5 = 46,77 KN

(145.1+145*0,0245 + 45.0,0245) = 74,8275KN
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0.6

i
o

MaxM ;= 1,75.0,2%56,12 = 19,6422 KNm
MinM 'y = -1,75.0,9%56,12 = -88,39 KNm
MaxM ', = 1,75.0,7.56,12 = 68,75 KNm
MinM 5 = -1,75.0,3.57,225 =-29,463 KNm

1,8 m

0,75

Q o = 1,75.1,15. 119,724 = 240,944 KN
Q ys=1,75.1,6.46,77 = 130,948 KN
b — Khi dit Xe 2 trucLoad (noi suy cac y;)

A= %*(110.1+110.0,2765) =70,2075KN

M, = 1,25.70,2075.0,6 = 52,6556 KNm
Q2 = 1,25.70,2075.(140,28) = 112,332 KN
Q. = 1,25.70,2075.0,5= 43,879 KN

MaxM ' = 1,75.0,2%52,6556 = 18,429 KNm
MinM 'y = -1,75.0,9%52,6556 = -82,932 KNm
MaxM 'y, = 1,75.0,7. 52,6556 = 64,503 KNm
MinM 5 = -1,75.0,3.52,6556 = -27,644KNm
Q = 1,75.1,15.112,322 =226,048 KN

Q s=1,75.1,6.43,879 =122,8612 KN
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12.2 NOI LUC DO TINH TAI DAM NGANG

Hoan toan tuong tu ta xac dinh noi luc do tinh tai do trong lugng ban than dam ngang gay
ra

M, ,=72,68 KNm
Q,.=120 KN

12.3 DUYET DAM NGANG :

So sanh cdc gi4 tri luc & trén ta c¢6 cap ndi luc dung dé tinh duyét 1a :
M, = 156.845 KN.m

M,,,, =-137.372 KN.m

Quax = 259.345 KN

Quin =-137.372 KN

12.2.1 VAT LIEU CHO DAM NGANG

+ Bé tong dam ngang
f . =40 Mpa Cong do nén quy dinh & tudi & tudi 28 ngay
E.=33994,48 MPa
+ Cot thép
f,=420 Mpa Gi6i han chay t6i thi€u quy dinh ctia thanh c6t thép
E,=200000 MPa
12.2.2 TINH TOAN COT THEP CHIU LUC
+ L6p bao vé
Theo bang 5.12.3-1
Mép trén ban : a=25mm
Mép dudi ban : a= 25 mm
+ Strc khdang uon cua Ban
M. = oM,

¢ : Hé s6 suc khang quy dinh theo Diéu 5.5.4.2.1 ¢ = 0.9 Dai trang théi gii han cuong
do 1 (Cho BTCT thuong)

M, : Sttic khang uon tinh toan
M, : stc khang uon dang dinh

Doi v6i cau kién chiu uon khi su phan bé Gng suat gan ding theo hinh chit nhat nhu quy
dinh cua Diéu 5.7.2.2 thi M, xdc dinh Diéu 5.7.3.2.3

a a C L, . a . a h
Mn :apsfps(d p—zj‘i‘A\Sfy(ds—Ej_Asf y(ds_Ej+0.85fc(b_bw)ﬁlhr(z_?j
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Vi khong c6 c6t thép ting suit truéc ,b=by, va coi A, =0

An[s.-3)

Trong d6

Ay = Dién tich c6t thép chiu kéo khong ting suat truéc (mm?)

f, = Giéi han chay qui dinh cua cot thép (Mpa).

dg = Khoang cach tai trong tir thé nén ngoai cung dén trong tam cot thép chiu kéo
khong tng suat trude (mm)

Ay = Dién tich c6t thép chiu nén (mm?)

f, = Gidi han chay qui dinh cua c6t thép chiu nén (Mpa).

d, = Khoang cach tlr thd ngoai cung chiu nén dén trong tam cot thép chiu nén (mm)

f. = Cuong do chiu nén qui dinh clia bé tong & tudi 28 ngay (Mpa)

b = Bé rong cuia mat chiu nén cua céu kién (mm)

b, = Chiéu day ctia ban bung hodc mat cét tron (mm)

B, = Heé s6 chuyén dai bi€u do ting suét qui dinh trong diéu 5.7.2.2

h, = Chiéu day canh chiu nén ctia cau kién dam I hoac T(mm)

a = cB, ; chiéu day cta khéi tng suat tuong duong (mm)(theo Diéu 5.7.2.2)

Abs ps+A§f . A§fy
085 Ah, ﬁ_o.85fc'b

Theo trang thai giGi han cuong do I Cot thép phai bo tri sao cho mat cit da kha nang chiu
luc

Ta chon trudc so thanh réi kiém todn cudng do
+ Tinh toan bo tri ¢6t thép chiu momen duong :

B6 tri 8 thanh cot thép ¢18

2
=> Dién tich cot thép A =8. w =2035.757 mm’

d=h—25- 5.18 =1150 — 25 —90 =1035 mm
B,=0.85-(12/7)0.05 = 0.764 > 0.65

A, 2035757.420
0.85f 4b, 0,85.40.0,764.200

= 164.578 mm

a=P.c=0,764.164,578 = 125.74 mm

M,=A.f.(d - —) 2035,757 420(1035—@) 10°=831.2 KN.m

M=¢.M,=0,9.831,2 = 748 KNm >M,= 156.845 KN.m Thoa man
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Vay mat cat thoa man vé cudng do.
+ Kiém tra lugng cot thép t6i da (diéu 5.7.3.3.1)

Phai thod man diéu kién —— < 0.42

d

d, =d, =1035 mm (Do coi A, =0 (diéu 5.7.3.3.1-2))
c: khoang cach tur thd chiu nén ngoai cung dén truc trung hoa, c=164.578

164578 ) 1560042 Thod min
d, 1035

e
Vay mat cat gitta nhip thod man vé ham luong thép t6i da.

+ Kiém tra ham lugng cot thép t6i thiéu :
Vi ban khong c6 thép DUL ta ¢6 cong thic kiém tra 1a : Theo Diéu 5.7.3.3.2

y
trong do :
f, = Stic khéang bé tong qui dinh (Mpa)
f, = Stic khdng chdy déo ctia cot thép chiu kéo (Mpa)
P. = Ty 1é giita thép chiu kéo va dién tich nguyén
A, 2035758

- = = 0,00983
bd, 200.1035

f, = 0,03 40 0,00286
f 420

y

0,03

Vay thoa man !
+ Tinh toan bo tri thép chiu moémen am .
Momen tinh todn : M = 137.372 KN.m

Tinh todn va bo tri tuong tu nhu véi cot thép chiu méomen duong ta cling c6 luong c6t
thép can thiét 1a 8 thanh ¢18.
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