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Do An Tot Nghiép Thuyét Minh
Thiét Ké Ky thudt

CHUONG I : TINH TOAN BAN MAT CAU

+Chiéu dai tinh todn: L =30m
+Kh6 cau: B=( 10+2x1.5 )m
+Tai trong: doan xe HL93, ngudi di bo: 300kg/m?
+Quy trinh thiét ké BGTVT 22 TCN 272-05.
+Tiéu chuén thiét k& dudng 6t6 TCVN4054-05.
Vat liéu :

+Cudng do bétong 28 ngay tudi f, =30MPa.

+Cuong do thép thuong F, = 400MPa.

I .Phuong phap tinh toan néi luc ban mat cau.

-ap dung phuong phdp tinh todn gan ding theo TCN 4.6.2( di€u 4.6.2 cia
22TCN272-05) . Mit ciu c6 thé phan tich nhu mot dam lién tuc trén cdc goi l1a
cac dam.

II. Xac dinh néi luc ban mat cau
e So do tinh va vi tri tinh néi luc:
Ban mat cau lam viéc theo hai giai doan.

- Giai doan mot : Khi chua néi ban , ban lam viéc nhu mot dam céng son
ngam & suon dam

- Giai doan hai : Sau khi n6i ban, ban duoc n6i bing mai noi uét, do truc
ti€p véi dam ngang.
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III.X4c dinh tinh tai cho 1Imm chiéu rong ctiia ban
1 -Trong luong ban mat cau :

W.=H, x”c =200 x 2.4x10 ° =480 x10° N/mm
2-Trong lugng miit thira: W, =W, =480x10° N/mm
3-Trong luong 16p phu:

W, = 75Xy, = 75x22.5x10°=1.6875x10* (N/mm)

3 -Trong luong lan can :

P,=(( 865x180+(500- 180 180)x75+50x255+535x50/2+(500-
230)x255/2))x2.4x107 | =5.75N/mm
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IV.Tinh noi luc ban mat cau
1- Noi luc do tinh tai
( Noi luc tinh cho dai ban ngang c6 chi€u rong 1a 1 mm)
a ) Néi luc do ban mat cau W, :
So do:
S=2500mm ,W, = 480x10°N /mm )
Momen duong va am tai gitta nhip va goi cua dam lién tuc c6 thé 14y:
. w,S? _y (4.8x107°)(2500)?
12 12
Viéc x€p tinh tai do ban mat cau thé hién nhu ban ve:

M= =2500 N.mm/mm

W:=0.00480 N/mm

doi véi tal trong phan bé déu,cdc dién tich trong bang nhan véi S dé tinh Iuc cat
va $* dé tinh momen

R,y = Wy xdién tich thuc khong ¢6 doan hang xS
=4.80x107(0.3928)2500=4.71(N/mm)

M,,, =W, x dién tich thuc khong c¢6 doan hingxS?
=4.8x107(0.0772)2500°=2316(N.mm/mm)

M,,, = W, x xdién tich thuc khong c6 doan hingxS*
—4.8x1073(-0.1071)25002 =-3213 (N.mm/mm)
b)Do ban hang
W, =4.8x10” (N/mm?).
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W, =4.8x107

1sod— T o500l es002

Theo bang A1 phan luc clia dam I ngoai va momen la:
R,00 =W,x(dién tich DAH doan hang) L

—4.8x10°(1+0.635 % Y1500 =9.94(N/mm)

M, =-Wx(dién tich DAH doan hang) L
=4.8x107(-0.5)1500* =-5400(N.mm/mm)

M,,,=W,(dién tich DAHdoan hang) L*
=4.8x107(-0.2460)1500°=-2656.8(N.mm/mm)
M,,,=W,(dién tich DAH doan hang)L?
=4.8x107(0.135) 1500*=1458(N.mm/mm)
¢)Do lan can
Tai trong lan can coi nhu mdt luc tap trung cé gia tri P, =5.75N/mm dat tai
trong tdm cua lan can .Xép tai lén dah dé tim tung do dah tuong Gng .Tra bang
vOi: L =1500-150 =1350mm.
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R,, =P, x (tung do dah)
=R,, =P, (1+1.270L,/S)
=575000x10x(1+1.127x1350/2500)=9.25N/mm
M,,, =P, x (tung d¢ dah)x L,
= M,y =Py(-1xL})
=575000x107x(-1x1350)=-7762.5 N mm/mm
M,,, =P, x (tung do dah)x L,
=M, =P,(-0.4920xL,))
=575000x10x(-0.4920x1350)=-3819.15N mm/mm
M,,, =P, x (tung do dah)x L,
= M,;,, =P,(0.27xL,)
=575000x10°x(0.27x1350)=2095.875 N mm/mm
Noi luc tinh cho dai ban trong( ndm gitta 2 suon dam )
d) Noi luc do 16p phu W,y
So do :
W,,, =168.75x10°N / mm
Dung bang tra véi : L, =1500-500 =1000mm.

W%
i

Oy

150

R,y = Wpw((dién tich dah doan hang )L,+(Dién tich dah khong hang)S )
= Ry = Wpw ((1+0.635X%)X L,+0.3928xS)

=6.95
M, = Wpw((dién tich dah doan hang )x L}
=My.ow = Wpw(-0.5) XL,
=168.75x10°x(-0.5)x1000°=- 843.75 N mm/mm
M, = Wpw x[(dién tich dah doan hang)x L2 +( dién tich dah khong hang)x S?]
= M,y = Wpw[(-0.246)x L2 +(0.0772)x S?)
=168.75x107x[(-0.246)x1000°+(0.0772)x2500°]=399.093 N mm/mm
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M, = Wpwx[(dién tich dah doan hang)x L3 +(dién tich dah khong hang)x S?]
= M3 = Wpwx[(0.135)x L2+(-0.1071)x S?)
=168.75x107x[(0.135)x10002 +(-0.1071)x25002 ]=- 901.758 N mm/mm
2. Xac dinh néi luc do hoat tai :
2.1 Momen duong 16n nhat do hoat tai banh xe:

*Tai trong: Tinh theo tai trong truc 145KN, tai trong mdi banh xe trén
truc gia thiét béng nhau va cach nhau 1800mm, xe tai thiét ké duoc dit theo
phuong ngang cau dé gay noi luc 16n nhét, vay tim ciia banh xe cach 1& duong
khong nhé hon 300mm khi thiét ké ban hdng va 600mm tinh tir mép lan thiét ké,
3600mm khi thiét ké cac bo phan khac.

Chiéu rong ciia dai ban trong (mm) chiu tai trong banh xe cia mit cau do
tai chd la:

- Khi tinh ban hang: 1440 + 0.833X

- Khi tinh mémen duong: 660 + 0.55S
- Khi tinh momen am: 1200 + 0.25S
( X 1a khoang céach tir banh xe dén tim gdi)
2.2.1. Tinh cho dai ban trong (Tvrc 13 dai ban nam giira 2 swon dam):
* Momen dwong lon nhdt do hoat tdi banh xe:
+ Vi cac nhip bang nhau (S), mémen duwong 16n nhat gan ding tai vi tri 204
(0.4S cta nhip B-C):
S =1900 => Sy, =660 + 0.55S = 660 + 0.55x2500 =2035 m
- Truwong hop 1: Khi xép 1 lan xe (m = 1.2):

- So do:
_}Q_B_O_O_F
W W=72.5KN
200 205 300 305 400 405 500 600
I T 204 T T T T |
| s/2 | LS I S I S I S | s/2 |
I I I I I I I I
Lo | LT o N | | | DahM204
| o, T | ® T T |
I I I I I I I
- Phan luec tai goi 200:

Rooo=m*(y1" — y2* )*(W/ Sy* ), trong d6, m 13 hé s6 lan xe
Khi 1lanxe:m=1.2
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Khi 2lanxe: m=1.0
Raoo = 1.2*(0.5100-0.0775)*(72.5*10%/2035)= 22.07 kN/m
- Momen tai vi tri 204:
Maos =m * (y;" — y,")*S*(W/ Sy" )
= 1.2*(0.2040-0.031)*2500*(72.5*10%2035)
= 16772.38 Nmm =16.77 KNm/m
- Truwong hop 2 : Khi xép 2 lan xe (m = 1):

- So dd:
%
w W 72.5KN
. .200 V205 300V 400 500 501 8 . 600 L
‘ T T T T ér T T \2b4-\ T T T T T T T T T T T T T ‘
I s
| . | | | .
L O \ T o e —— |
| ® Y2 W Y4 | |
N e -
0.4S
- Phan lue tai goi 200:

Raso = m*(y1" —y2" +y3" — ya')*(W/ Sw")
= 1*(0.5100-0.0775+0.0214-0.004)*( 72.5*10%2035)
= 19.13 KN/m
- Momen tai vi tri 204:
Maos =M * (y1' - ¥o" +y5' — ya')*S*(W/ Sy" ) =
= 1*(0.2040-0.031+0.0086-0.0016) *1900* ( 72.5*10%/2035)
= 14542.52 Nmm/mm = 14.54 KNm/m
So sanh 2 truong hop trén ta chon Max{TH1;TH2},
Chon TH1: Rypo=22.07 KN/m , M5g4= 16.77 KNm/m
* Momen am I6n nhit tai géi trong do hoat tdi banh xe:
- Thuong mémen am 16n nhat dat tai goi C (Piém 300)
- Chiéu rong dai ban khi tinh mémen 4m 13 Sy,
Sw =1220 + 0.25S = 1220 + 0.25*2500 = 1845mm
- Truwong hgp 1: Khi xép 1 1an xe (m = 1.2):
Pudng anh huong M300 ¢ tung d6 16n nhat tai diém 206
- So do:
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o 11m18061)17%%171113015?511%%1711111117%;711111117%%;11111117%%7
- Phan luec tai gbi 200:

R200=m*(y1" — y2" )*(W/ Sw- ), trong d6, m 1a hé s6 lan xe
Khi 1lanxe:m=1.2
Khi 2lanxe: m=1.0
R200 = 1.2*(0.2971-0.06815)*(72.5*10%1845)= 11.75 N
- Momen tai vi tri 300:
M300 = m™* (-yim — Yam)*S*(W/ Sw. )
= 1.2*(-0.1029-0.06815)*2500*(72.5*10°/1845)= -16681.16 Nmm
- Truwong hop 2: Khi xép 2 1an xe (m = 1):
Theo 1y thuyét trong sach “Cau bé tong cbt thép trén duong 6t6” ciia GS-TS Lé
Pinh Tam rang: Mémen do xe thir 2 nhé hon 20%(m = 1)
b. Tinh cho ban hing (Bin mut thira):
*Tai trong: Tai trong ldy nhu ddi véi tinh dai ban phia trong, vi tri banh xe
ngoai dit cach mép lan can 300mm hay 310mm tinh tir tim dam chu.
* Mémen am do hoat tdi trén ban hing:

So db |
ﬁ
|

| X

Bc 300

7 L

Swo = 1140 + 0.833X. Chi tinh mOmen am cua ban hﬁng néu:
X=(L-Bc-300)>0
Thay s6: X = (1500 — 500 — 300) =700 > 0
=> Swo = 1140 + 0.833*700 = 1723.1 mm
do do, phai tinh mémen am do hoat tai:
Mao= - m*W*(L — Bc — 300)/ Swo ) = -1.2*72.5*10°*(1500-500-
300)/1723.1
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Mjgo= -13317 Nmm/mm =-13.32 kKNm/m
* M6 men duong lon nhdt do hoat tal :
Tai trong banh xe ngoai dat cich mép lan can 300 mm tinh tir tim dam
chu.chiéu rong 1lam viéc cta dai ban cling 14y nhu ban hang

- So dd:
1800

W W=72.5KN

Y200 205206% 380 305 ‘480‘ 405 530 680
L S/2 | | S ﬂm S | S | S/2 |
R P | ! ora
| - | | o

| | |

R200 = m*(ywy + Yav )*(W/ Swo)

= 1.2%(1.1105+0.27075) * 72.5%10%/1725.1

R200=98.51 KN/m

2.2.2. T hop ndi lue (do tinh tai va hoat tai) ciia ban:

A. Mémen va lyc cit theo TTGH cwong dé 1:

T6 hop tai trong thang dimg co thé tinh theo cong thirc.

n2YiQEn[ypDC+y,DW+1.75(LL+IM)]

Trong do:

N:=npnrNi20.95
No=0.95 c6t thép duoc thiét ké dén chay.[A1.2.3]

Nr=0.95 Ban lién tuc.[A1.3.4]

n=1.05 cau quan trong [A1.3.5]

Do d6: 1;=0.95(0.95)(1.05)=0.95.

H¢ s6 tai trong cho tinh tdi y, 14y trj s6 16n nhat néu hiéu tng luc ting thém
va tri s6 nho néu hiéu tmg lyc nho di [Bang.1.2]. Tinh tai DW 1a trong lwong 16p
phu bétong nhya va DC 1a tat ca cac tai trong tinh khac.

My = 0.95*(y p1*( Mwot Mep + Mys ) +y p2* Mwawt1.75*(1+IM)*Mw)

Qu = 0.95*(y p2*( Qwot Qpo + Qws )+ ¥ p2* Quawt1.75*(1+IM)*Quw)

Trong do:
Mwo, Qwo 12 mdémen va luc cat do trong luong ban hﬁng

Mpp, Qpp 12 mémen va luc cat do trong luong lan can

Muys, Qws 1a mémen va luc cat do trong lurong ban mat cau

Muow, Quow 12 moémen va luc cat do trong luong 16p phu
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M., Q. 12 mémen va luc cit do hoat tai banh xe
(1+IM) 14 hé sb xung kich = 1.25
¥ p1 12 hé s6 vuot tai cho ndi luc do tinh tai khong ké 16p phu
¥ p2 12 hé s6 vuot tai cho noi luc do tinh tai do 16p phu
Chay:
+ Néu néi lyc do tinh tai va hoat tdi cung dau thi y py = 1.25,7 , = 1.5
+ Néu ngi luc do tinh tdi va hoat tai trdi dau thi y , = 0.9,y p2 = 0.65
Thay sb:
* Qa0 = 0.95%(y p2*( Qwot Qpy + Qus )+ ¥ p2* Quant1.75*(1+IM)*Qw)
= 0.95%(1.25%(4.71+9.25 + 9.94 )+1.5%6.95+1.75*1.25*98.51)
= 262.81 N/mm = 262.81 KN/m.
* Mg = 0.95*(y pl*(Mwo"' Mpb)"’ Y p2* Muwaw+1.75*(1+IM)*M,,)
= 0.95*(1.25*(-5400-7762.5)+1.5*(-843.75)+1.75*1.25%(-13317))
= -44507.203 Nmm/mm = -44.51 KNm/m
* Maos = 0.95%(Y p1*( Mus + Muo+ Mup)+ ¥ po* Mygw+1.75*(1+IM)*M,)+M,
=0.95*(1.25*(2316) +0.9%(- 2656.8 -
3819.15) +1.5%399.093+1.75*1.25*16772.38 )
=33955.36Nmm/mm = 34KNm/m
* Mago = 0.95*(Y p1*( Mus *Muot Mpb )+ ¥ p* Mygw+1.75*(1+IM)*M,,)
=0.95%(1.25%(-3213)+0.9%(1458+2095.875)+1.5%(-901.758)+1.75%1.25%(-

16681.16))
=-36727.42Nmm/mm = - 36.73KNmM/m

B .Theo TTGHSD1:

Mu:MWS + MWo + |VIPb"' MwDW+ MW’(IM)

M,,, =-5400—7762.5—843.75 - 1.25*%13317 = -30652.5 Nmm/mm.
M,y = 2316 —2656.8 — 3819.15 + 399.093 + 1.25%16772.38 = 17204.618

mm/mm
M,;,, = -3213 + 1458 + 2095.875 — 901.758 - 1.25%16681.16= -21412.33 N

mm/mm

Bang tong hop noi luc
o aen TTGH Cb1 TTGH SD1
Tiét dién
i M(KN.m/m) M(KN.m/m)

200 -44 51 -30.65
204 34 17.2

300 - 36.73 -21.41
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3. Tinh todn _kiém tra _bo tri ham luong cot thép :

* Noi lye dua vé tinh cho 1mm:

- Cuong d6 vat liéu: - Bé tong: £ = 50Mpa

- Cot thép: £, = 400Mpa

- Dung ct thép phu epdcxy cho ban mit cdu va lan can.

Chiéu cao c6 hiéu qua cia ban bétong khi uén duong va &m khac nhau vi cac
16p bao v¢ trén va dudi khac nhau.

(o]
D i S o ____________________
O
o 7 D
g o
S 5
<| / / s
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Chiéu cao co hiéu luc clia ban mat cau

- Lop bao vé ( Theo Bang 5.12.3-1):

+ Mat cau bé tong tran chiu hao mon: 60mm

+ Ban day duc tai chd: 25mm
Gia thiét dung N°15: dp, = 16mm, A, = 200mm?
Trong do6: hs = Hy — 15mm = 200 — 15 = 185mm
- Aayong = 200 — 15 - 25 — 16/2 = 152mm
-0sm  =200-60-16/2 =132mm
bétong c6 f, = 50 MPa , c6t thép c6 f, = 400 MPa.

3.1. Tinh cot thép chiu mé men duong:

+ As~ 3';/|Oud véi Mu 1a momen theo TTGHCP 1, d 1a chiéu cao c6 hiéu
(ddu'o'ng hOélC dém)
Mu =33955.36 Nmm/mm
5= 3399536 _ 1 68 mmZmm
330*152
+ Kiém tra ham luong cot thép t6i da :
f
a= Al <0.35d © V6i b=1mm
0.85f'". b
a— 008740 ¢, 035d =525 Dat yéu cau.
0.85*50 ’
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+ Kiém tra ham luong cot thép t6i thi€u :
As f!
=—2>0.03—
”~ bd i
. f' N
p= 0.68 =4.47.10"° >0.03—% =3.75.10° .Dat yéu cau.
1*152 f,
3.2. Tinh cot thép chiu moé men dm :
Mu = 36727.42KNm; d = 132mm
Thir chon: Mu ~_36727.42 0.83 mm*/mm

As= =
330d 330*132
+ Kiém tra ham lugng c6t thép t6i da :

o f

a= Y <0.35d " V&i b=1mm
0.85f' b
*
a= 083740 ;01 <0350 =462 Pat yéu cau.
0.85*50 ’
+ Kiém tra ham lugng c6t thép t6i thiéu :
o= As >0.03 e
bd f,
: f' N
p= 08 6310°>008 ¢ 37510 Dat yéu cdu.
1*132 f

y
3.3. Kiém tra cuong dé theo mé men :
a. Theo mo men duong:
Mn =®As f(d - a /2) = 0.9 x 0.68x 400 x(152 -6.4/2)  =36426.24
Nmm/mm
(Vé6i @ =0.9)
Mn > Mu . Dat yéu cau.
b. Theo moé men am :
Mn =® As f(d-a/2)=0.9 x400 x(132 — 0.83/2) =47370.6 Nmm/mm
Mn > Mu . Dat yéu cau.
3.4. Kiém tra chong nit :
+ tng suét kéo fy < fg, =Z/(d.. A)'” < 0.6 f, = 240 MPa
Trong dé
+Z.:thong s6 bao vé nit = 23000 N/mm
+d, khoang cach tir thé chiu kéo xa nhat dén tim thanh gan nhat < 50

mm
+A : Dién tich c¢6 hiéu ctia bé tong chiu kéo ¢6 trong tam trung trong tam

cot thép
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+ Dé€ tinh tng suat kéo f, trong cot thép ta ding momen trong trang thai
GHSD 1aM vé6i 7= 1
=M =My +Mpy + 1.33M,; ( theo TTSD1)

M, = (2316 —2656.8 -3819.15) +399.093 +1.33*16772.38 = 18546.41

-Cachéso 1 72 =1)
-Modun dan hoi clia bétong:

E,=0.043715 VT

Ve= 2400 kg/ m®

. =50 MPa = E_, =35749.53 MPa
E¢ =200 000 MPa
n=E;/ E.=6

a Theo momen duong :

* —
A's =% >< _?
g—
-~
AS b
<
b=1mm

Ta gia thictx <d ,d,=45mm ,d =45 mm ,d = 152 mm, h, = 185
Tacéd:

0,5bx’=nAyd -x)+nAg(d-x)

0,5bx*=6*0.83(45-x) + 6% 0.68(152-x)

0,5 x> =224.1- 4.98x + 620.16 - 4.08x
Giai phuong trinh ta c6 : x = 33<d’=45
Ta co :

I;=bx*/3+nA(d - x)* +nAgd - x)*

I = 33%/3 + 6%0.83(45 — 33)* + 6%0.68(152- 33)*

Ior = 70473 mm*/mm
Vay taco:

£ M gy 1854641

| 70473

fs, = 23000/(45.2.45.1)' = 1443.8 MPa
Keét luan: fg < fg, =0.6 f, = 240 MPa dat
b Theo momen am :

0,5bx*=nAgd -x)+nAg(d-x)

x(152-33) = 187.904 MPa
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3.5.

0,5 bx*=6*0.68(45 -x ) + 6% 0.83(132 -x )
0,5 bx* = 183.6 -4.08x + 538.56 - 4.98x
Giai phuong trinh ta c6 : x = 30< d’=45
Ior = 30°/3 + 6%0.68(45 - 30)* + 6+0.83(132- 30)*
Ior = 61729.92mm*/mm
Vaytaco:
M 21412.33

fg=n—y =6x x(132-30) =212.285 MPa
I 61729.92

Keét luan: fg < fg, = 0.6 f, = 240 MPa dat

Tinh cot thép bdan_ba tri :

+ cot thép chiu momen duong : As = 0.68mm’/mm =680mm*/m =6.8cm*/m
Chon 5¢16 v6i A = 10.05 (cm?)b6 tri khoang cach 1a a =200 mm

+ cot thép chiu momen am : As = 0.83mm*/mm =830mn’/m =8.3cm’/m

Chon 5014 v6i A = 769.69 cm?® .bo tri vdi khoang cdch nhu sau :
16

200

Hinh 4.17 B6 tri thép trong ban loai dam

11x200=2200
5x400=2000

( WW@

10a200
10"
©16
q>16a200
142200
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