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CHUONG I : TINH TOAN BAN MAT CAU

+Chiéu dai tinh toén: L=42m
+Kho cau: B=( 10 + 2x1.5 )m
+Tai trong: doan xe HL93, ngudi di bo: 300kg/m?
+Quy trinh thi€t ké BGTVT 22 TCN 272-05.
+Tiéu chuén thiét k& duong 6t6 TCVN4054-05.
Vat liéu :

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

+Cudng do thép thudmg F, = 400MPa.

I .Phuong phap tinh toan néi luc ban mat cau.
-4p dung phuong phép tinh todn gin ding theo TCN 4.6.2( diéu 4.6.2 cua 22TCN272-

05) . Mit ciu c6 thé phan tich nhu mot dim lién tuc trén cdc goi 1a cdc dam.
IL. Xac dinh néi luc ban mat cau

® So do tinh va vi tri tinh noi luc:

Ban mat cau lam viéc theo hai giai doan.

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

- Giai doan hai : Sau khi n6i ban, ban duoc néi bing mo6i noi uét, do truc ti€p véi
dam ngang.

1/2 MAT CAT TREN TRU 1/2 MAT CAT GIUA NHIP
TL 1:100
1450
50, ,150 , .25 1000 25,.150, /50
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800

1L

2000
250

650 |

a-Tinh to4an ban hang :
-Xdc dinh chiéu day ban mat cau:
Chiéu day ban t6i thiéu theo AASHTO 1a 175(mm)

Véi dam don gian :

_1.2(S+3000) 1.2(2400 +3000)
mt30 30
Chon h, = 190(mm) 1am chiéu day chiu luc cua ban mat ciu,cong thém 15(mm) hao mon
,trong lugng ban khi tinh 1a 200(mm) Vi ban hing ctia dam ngoai phai thiét k€& véi tai
trong xe va vad lan can .nén chiéu day ban tiang lén 25(mm) dé€ c6 chiéu day ban héng h,
=230(mm)
1 -Trong luong ban mat cau :

H

=216(mm)>175(mm)

W=H, x /¢ =205 x 2.4x10 * =480 x10° N/mm
2-Trong luong 16p phu:
-L6p phtt mat cau :
+ Bé tong Asphalt day Scm trong,lugng riéng 1a 22,5 KN/m®.
+ Beé tong bao vé day 3cm trong,luong riéng 1a 24 KN/m’.
+ L6p phong nuéc Raccon#7(khong tinh)
+ Lép tao phang day 3 cm,trong luong riéng 1a 24 KN/m?.
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Ten 16p Bé day TL riér13g Khai luqzng
(m) (KN/m?) (KN/m?)
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
L6p tao phang 0,03 24 0,72

— Tinh tai rai déu cua 16p phu tinh cho 1mm céu la:
W, =112 +0,72 + 0,72 = 2,56(KN/m)
3 -Trong lugng lan can :

P,=(( 865x180+(500-180)x 100+50x255+535x50/2+(500-230)x255/2))x2.4x107

=5.96N/mm

535

865

cau tao lan can
1- Noi luc do tinh tai
( Noi luc tinh cho dai ban ngang ¢6 chiéu rong 1a 1 mm)
a ) Noi luc do ban mat cau W, :
So do:
S=2400mm ,h =200mm ,W, = 480x10°N/mm)

Momen duong va am tai giita nhip va goi ctia dam lién tuc c6 thé 14y:

2 -3 2
Mo ST _, (48X107)(2400)° o0
12 12

Viéc xép tinh tai do ban mit c4u thé hién nhu ban vé:
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W:=0.00480 N

doi véi tal trong phan bé déu,cac dién tich trong bang nhan véi S dé tinh luc cat va S* dé
tinh momen

R,y = W xdién tich thuc khong c6 doan hang xS
=4.80x107(0.3928)2400=4.53 (N)

M,,, =W, x dién tich thuc khong c6 doan hangx$S*
—4.80x107°(0.0772)2400°=2134.4(N.mm/mm)

M,,, = W, x xdién tich thuc khong c6 doan hingxS?
—4.8x10°(-0.1071)2400% =-2961.1 (N.mm/mm)
b)Do ban hang
Cic tham s6 h, =230(mm),W, =5.42x10” (N/mm?) va L=1250(mm).Viéc dit tinh tai lén
ban hang thé hién trén hinh .
W, =5.42x10°

L] |

L1250 b 2400 _% 2400 _% 1250

Theo bang A1 phan luc ctia dam I ngoai va momen la:
R,00 =Wox(dién tich DAH doan hing) L
=5.42x107(140.635 120 )1250 =9.02(N/mm)
2400
M,=-W,x(dién tich DAH doan hing) L
=5.42x107(-0.5)1250* =-4234.4(N.mm/mm)

M,,,=W(dién tich DAHdoan hing) L*
=5.42x107(-0.2460)1250*=-2083.3(N.mm/mm)
M,,,=W,(dién tich DAH doan hing)L>
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=5.42x107(0.135) 1250°=1143.3(N.mm/mm)

c¢)Do lan can

Tai trong lan can coi nhu mot luc tap trung c6 gid tri P, =5.75N/mm dat tai trong tam
cia lan can .Xép tdi léen dah d€ tim tung do dah tuong tng .Tra bang véi:

L, =1250-150=1100mm.

pb=5.75N/mm
150

2400

2 /0200 €300
1100

150 2400

w% 400
‘\ 1200

R,p =P, x (tung do dah)
=R,y =P (1+1.270L,/S)
=575000x10°x(1+1.127x1100/2400)=8.72N/mm
M,,, =P, x (tung do dah)x L,
= My =Py(-1xXL)
=575000x10"x(-1x1100)=-6325 N mm/mm
M, =P, x (tung do dah)x L,
= M,, =P,(-0.4920xL,)
=575000x10"x(-0.4920x1100)=-3111.9N mm/mm
M,,, =P, x (tung do dah)x L,
= M, =P,(0.27xL))
=575000x107x(0.27x1100)=1707.75 N mm/mm
Noi luc tinh cho dai ban trong( nam gitta 2 suon diam )
d) Noi luc do 16p phu Wy,
So do6 :
W,,, =168.75x10° N /mm?

Dung bang tra v6i : L, =1250—500= 750mm.
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Wdw

N/ T T T A

(1250 | 2400 L 2400 \ 2400 L 2400 L 2400

| 1200 500

R,00 = Wpw((dién tich dah doan hang )L,+(Dién tich dah khong hang)S )
= Ry = Wpw ((1+0.635x%)x L,+0.3928xY)

750

R,,, = 168.75 x107° ((1+0.635
= Ky X (( X2400

)x 750+0.3928x2400)

=3.11
M, = Wpyw((dién tich dah doan hang )x L2
=Myppw = Wpw(-0.5) x L
=168.75x107x(-0.5)x750’=- 474.6 N mm/mm
M, = Wpy x[(dién tich dah doan hdng)x L2 +( dién tich dah khong hing)x S?]
— My, = Wi [(-0.246)x L2 +(0.0772)x )
=168.75x107x[(-0.246)x7507+(0.0772)x2400°]=516.88N mm/mm

M, = Wpwx[(dién tich dah doan hing)x L3 +(dién tich dah khong hang)x S?]
= M99 = Wpwx[(0.135)x L2 +(-0.1071)x S 2)

=168.75x107°x[(0.135)x750% +(-0.1071)x2400? ]=- 912.87 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 bang nhau va cach nhau 1800mm, xe tai thiét ké dugc dit theo phuong ngang cau dé

gy ndi luc 16n nhit, vay tim ctia 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 cua dai ban trong (mm) chiu tai trong banh xe ctia mat cau d
- Khi tinh ban hang: 1440 + 0.833X
- Khi tinh mémen duong: 660 + 0.55S
- Khi tinh mémen am: 1200 + 0.25S
( X 1a khoang cach tir banh xe dén tim gbi)

0 tai cho la:
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2.2.1. Tinh cho dai ban trong (Tirc 1a dii bin nam giira 2 swon dam):

* Momen dwong l6n nhit do hoat tii banh xe:

+ V6i cac nhip bang nhau (S), mémen duong 16n nhat gan dang tai vi tri 204 (0.4S cua
nhip B-C):

S =2400=>S,," = 660 + 0.55S = 660 + 0.55*2400 = 1980m

- Truwong hop 1: Khi xép 1 lan xe (m = 1.2):

- So do6:
1800
W W=72.5KN
200 205 300 305 400 405 500 600
| T 204 T ' T ' T T |
| S/2 | LS I S I ) I ) | S/2 |
o | | | ]
L | | | I
o~ o~ ; o
AN ! ~=— —
| | | | | | |
0.4S
- Phan lue tai gbi 200:
Raoo=m*(y1" — y,* )*(W/ Sy* ), trong d6, m 13 hé s6 1an xe
Khi 1lanxe:m=1.2
Khi 2lanxe: m=1.0
Ry = 1.2*(0.5100-0.0775)*(72.5*103/1980): 19 KN/m
- Momen tai vi tri 204:
Maos =m* (yi" — y,")*S*(W/ Sy )
= 1.2*(0.2040-0.031)*2400*(72.5*103/1980)
= 18243.64 Nmm =18.24 KNm/m
- Trwong hop 2 : Khi xép 2 1an xe (m = 1):
- So d6:
} 1800 } I 1800 }
w W W=72.5KN
| — IZOOI —t 2I 1 I3OI — I3I05I — I40 — I4I — 500 5Q1I8I f—— I60 —t
| T 204 i T P
I o
] | | | ]
O~ I T o B e — | Dah M204
I ® Y2 T~ & —T vya | |
| Y | AL | L
0.4S
- Phan lyc tai gbi 200:
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Raoo = m*(yr" —y2' + 5" = ya')*(W/ Sy")
= 1*(0.5100-0.0775+0.0214-0.004)*( 72.5*10%1980)
= 16.47 KN/m
- Momen tai vi tri 204:
Maos = M * (y1' — Yo' +y3' — yu')*S*(W/ Sy, ) =
= 1*(0.2040-0.031+0.0086-0.0016) *2400* ( 72.5*10°/1980)
= 15818.18 Nmm/mm = 15.82kNm/m
So sanh 2 trudong hop trén ta chon Max{TH1;TH2},
Chon TH1: Rypo= 19 KN/m , Myys= 18.24 kKNm/m
* Momen ém Ién nhit tai goi trong do hoat tii bdnh xe:

- Thuong mémen am 16n nhat dat tai gbi C (Piém 300)

- Chiéu rong dai ban khi tinh mémen am 13 Sy,

Sw =1220 + 0.25S = 1220 + 0.25*2400 = 1820mm

- Truwong hop 1: Khi xép 1 lan xe (m = 1.2):

Puong anh hudng M300 c6 tung d6 16n nhét tai diém 206
- So do:

W 1800 %

AN/ NS/ NS/ AL N

- Phén lyec tai gbi 200:
R200=m*(y1’ — y2" )*(W/ Sw- ), trong d6, m 13 hé sd lan xe
Khi 1lanxe: m=12
Khi 2lanxe:m=1.0
R200 = 1.2*(0.2971-0.06815)*(72.5*10%/1820)= 10.94 N
- Méomen tai vi tri 300:
M300 = m* (-yim — Yam)*S*(W/ Sw. )
=1.2*(-0.1029-0.06815)*2400*(72.5*10%/1820)
=-19623.76Nmm=-19.62KN/m
- Trwong hop 2: Khi xép 2 lan xe (m = 1):

Theo 1y thuyét trong sach “Cau bé tong cdt thép trén duong 6t6” ciia GS-TS Lé Pinh Tam
rang: Momen do xe thir 2 nhd hon 20%(m = 1)
b. Tinh cho ban hing (Ban mut thira):
*Tai trong: Tai trong ldy nhu dbi vai 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 bin hing:
So do:
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EBc 300 ng
I
1 L
300 ‘T\
| W=72.5KN ,
] X I T
S/2 _L S -
| ‘
1 ]
1800
W W=72.5KN
' 200 205' 300 305 400 405 500 600
l|ll|lll|ll|lllllllllll||ll|ll|ll|ll|lll|lllélll\
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204
$/2 ] s \ S S s \ 8/2 ‘
1 1 1 1 1 !
S/2 0 Dah M200
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Swo = 1140 + 0.833X. Chi tinh mdmen 4m cua ban hang néu:
X=(L-Bc-300)>0
Thay sb: X = (1250 — 500 — 300) =450 > 0
=> Sy = 1140 + 0.833*450 = 1514.85 mm
do do, phai tinh mémen am do hoat tai:
Moo= - M*W*(L — B¢ — 300)/ SWo ) = -1.2*72.5*%10°*(1250-500-300)/1514.85
Mygo= -25844.14 Nmm/mm =-25.84 KNm/m
* Mo men duong lon nhdt do hoat tdl :
Tai trong banh xe ngoai dat cdch mép lan can 300 mm tinh tir tim dam chu.chiéu
rong lam viéc cua dai ban ciing 1ay nhu ban hang
- So do:

w W=72.5KN

Dah R200

R200 = m*(ylv + Yoy )*(W/ SWo)

= 1.2*(1.1105+0.27075) * 72.5*10°/1514.85

R200= 79.33 kN/m

2.2.2. T6 hop ndi lwe (do tinh tai va hoat tai) ciia ban:

A. Mémen va lyc cit theo TTGH cuwong dj 1:

T6 hop tai trong thang dtng c6 thé tinh theo cong thirc.

N2 7iQi=n[y,DC+y,DW+1.75(LL+IM)]

Trong do:

N:=NpnrNi20.95
Np=0.95 cbt thép dugc thiét ké dén chay.[A1.2.3]

Nr=0.95 Bén lién tuc.[A1.3.4]

n~=1.05 cau quan trong [A1.3.5]

Do d6: n,=0.95(0.95)(1.05)=0.95.

Hé s6 tai trong cho tinh tai y, léiy tri s6 16n nhat néu hiéu ung lyc tang thém va tri s6
nho néu hiéu Gmg luc nho di [Bang.1.2]. Tinh tai DW 14 trong luong 16p phu bétong nhua
va DC 1a tat ca céc tai trong tinh khac.

My = 0.95%(y p1*( Mo+ My + Mys ) +7 p2* Mwaw+1.75*(1+1IM)*My)

Qu = 0.95*(y p2*( Qwot Qpp + Qs )+ ¥ p2* Quiawt1.75*(1+IM)*Qu)

Trong do:
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Mwo, Qo 12 momen va luc cat do trong luong ban hang
Mpp, Qpp 12 mémen va luc cat do trong luong lan can
Muys, Qus 18 mémen va luc cét do trong lugng ban mit cdu
Muow, Quow 12 mémen va luc cat do trong luong 16p phu
M., Q. 1& moémen va luc cit do hoat tai banh xe
(1+IM) 13 hé s xung kich = 1.25
Y p1 12 hé s6 vuot tai cho ndi luc do tinh tai khong ké 16p phu
Y p2 12 hé s6 vuot tai cho ndi luc do tinh tai do 16p phu
Chay:
+ Néu ngi lyc do tinh tdi va hoat tai cing ddu thiy y = 1.25,7 ;p = 1.5
+ Néu ngi lyc do tinh tdi va hoat tai trai dau thiy 5 = 0.9,y ,, = 0.65
Thay sé:
* Qa0 = 0.95%(y p2*( Qwot Qpp + Quis ) v p2* Quawt1.75*(1+IM)*Qu)
= 0.95*(1.25*%(4.53+9.02 + 8.72 )+1.5*3.11+1.75*1.25*79.33)
=195.74 N/mm = 195.74KN/m
* I\/IZOO = 0-95*(Y pl*(Mwo+ Mpb)+ Y p2* dew+1-75*(1+|M)*Mw)
= 0.95*(1.25*(-4234.4 - 6325)+1.5*(-474.6)+1.75*1.25*(-25844.14))
=-64415.08 Nmm/mm = -64.42 KNm/m
* Maos = 0.95%(y p1*( Mus + Myot Mpp)+ 7 2™ Mygwt1.75*(1+IM)*M,,)+ M,
=0.95*(1.25*(2134.4)+0.9*(-2083.3— 3111.9) +1.5*516.88+1.75*1.25*18243.64
=38675.6Nmm/mm = 38.68KNmM/m
* Mzgo = 0.95%(y p1*( Mus +Muot Mpb )+ 7 p2* Myawt1.75*(1+IM)*M,,)
=0.95%(1.25*%(-2961.1)+0.9%(1143.3+1707.5)+1.5*%(-912.87)+1.75%1.25%(-19623.76))
=-43160.34Nmm/mm = - 43.16KNm/m
B .Theo TTGHSD1:
I\/lu:les + MWo + I\/le"' MWDW+ MW1(IM)
M,,, =-4234.4 - 6325 -474.6 - 1.25%25844.14 = -43339.18 Nmm/mm.
M,,, =2134.4-2083.3-3111.9 + 516.88 + 1.25%18243.64 = 20260.63 mm/mm
M, =-2961.1 + 1143.3 + 1707.5- 912.87 - 1.25%19623.76= -25552.87 N mm/mm

Bang t6ng hop noi luc
e 1s TTGH Cb1 TTGH SDI1
Tiét dién
i M(KN.m/m) M(KN.m/m)
200 -64.42 -43.34
204 38.68 20.26
300 -43.16 25.55

3. Tinh todn _kiém tra _bo tri ham luong cot thép :
* Noi luc dua vé tinh cho Imm:
- Cuong do vat li¢u: - Bé tong: £ = 50Mpa
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- Cbt thép: °y = 400Mpa

- Dung c6t thép phu epocxy cho ban mat cau va lan can.

Chiéu cao c6 hiéu qua ctia ban bétong khi uén duong va am khac nhau vi cac 16p bao vé
trén va dudi khac nhau.

To)
—

dduong
™~y
™~

200

£
<
©

Y
AN

Chiéu cao c6 hiéu luc clia ban mat cau

- Lop bao vé ( Theo Bang 5.12.3-1):

+ Mit ciu bé tong tran chiu hao mon: 60mm

+ Ban day duc tai chd: 25mm
Gia thiét dung N°15: d, = 16mm, A, = 200mm?
Trong d6: hy = H, — 15mm = 200 — 15 = 185mm
- Ugyong = 200 — 15 - 25 — 16/2 = 152mm
-dyy  =200-60-16/2 =132mm
bétong c6 f . = 50 MPa , c6t thép c6 f, = 400 MPa.

3.1. Tinh cot thép chiu mo men duong:

+ As~ M_ou v&i Mu 12 mémen theo TTGHCP 1, d 1a chiéu cao ¢ hiéu (dguong hodc

dam)
Mu =38675.6 Nmm/mm
5= 38016 _ 27 mm?mm
330 *152
+ Kiém tra ham lugng cot thép t6i da :
f
ac— 2 0354* v6ib=lmm
0.85F"_b
*
a=07T"40 ;o5 0350 =532 Pat yeu ciu.
0.85*50 ’
+ Kiém tra ham luong cot thép t6i thiéu :
=255 008t
bd f
p= 975 463107 >0.03- % =3.75.10 Dat yeu ciu.
1*152 f

y

3.2. Tinh cot thép chiu mo men am :
Mu = 43160.34KNm; d = 132mm
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_ Mu _ 4316034
330d 330 *132
+ Kiém tra ham lugng cot thép t6i da :

Thir chon: =0.99 mm%mm

i
a=——2—<0.35d " véi b=1mm
0.85f' b
*
a= 0997400 _ 9.32<0.35d " = 46.2 .Dat yéu cau.
0.85*50
+ Kiém tra hAam luong cot thép t6i thiéu :
p= As >0.03 r
bd £,
. f' .
p= 09 _7510°>0031¢=375.10" Dat yéu cau.
1*132 f

y
3.3. Kiém tra cuong do theo mé men :
a. Theo mé men duong:
Mn =®As f(d-a/2) =0.9 x 0.77x 400 x(152 -7.25/2) =41129.55 Nmm/mm
(Vé6i @ =0.9)
Mn > Mu . Dat yéu cau.
b. Theo moé men dm :
Mn =0 As f,(d - a/2)=0.9 x400 x(132 - 9.32/2) =45842.24 Nmm/mm
Mn > Mu . Dat yéu cau.
3.4. Kiém tra chong niit :
+ tng sufit 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 nhit dén tim thanh gan nhat < 50 mm
+A : Dién tich c6 hiéu cua bé tong chiu kéo c6 trong tam trung trong tam cot thép
+ Dé€ tinh ting suat kéo f trong c6t thép ta ding momen trong trang thai GHSD 1a
Mvéi T=1
= M =Mpe+Mpy + 1.33M,, (theo TTSDI)
M, = (2134.4 - 2083.3 -3111.9) +516.88 +1.33*18243.64 = 21720.12

-Ciacheso /1 72 = 1)
-Mo6dun dan hoi ctia bétong:

E.=00437c 15V %

Ve=2400 kg/ m’

f’.=50MPa = E. =35749.53 MPa
E¢ =200 000 MPa
n=E;/ E.=6
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a Theo momen duong :

T —_F
A'g =% =< _?
e
As S
©
b=1mm

Tagid thiétx < d ,d,=45mm ,d =45 mm , d = 152 mm, h; = 185
Taco:
0,5bx*=nA{(d -x)+nAg(d-x)
0,5bx*=6*0.99(45-x )+ 6%0.77(152 - x )
0,5 x* = 267.3- 5.94x + 702.24 - 4.62x
Giai phuong trinh ta c6 : x = 34.7< d’=45
Taco:
I =bx*/3 +nAs(d - X)* + nA(d - x)?
Ier = 34.7°/3 + 6%0.99(45 — 34.7)* + 6%0.77(152- 334.7)*
Iy = 78209.86 mm?*/mm
Vaytaco:
M 21720.12
fg=n—y =6x———
I 78209 .86
f, = 23000/(45.2.45.1)"” = 1443.8 MPa
Két luan: fg < fg, =0.6 f, = 240 MPa dat
b Theo momen am :
0,5bx*=nAgd -x)+nAg(d-x)
0,5 bx*=6*0.77(45 -x ) + 6% 0.99(132 -x )
0,5 bx* =207.9 -4.62x + 784.08 - 5.94x
Giai phuong trinh ta c6 : x = 35< d’=45
Ier = 353 + 6%0.77(45 - 35)* + 6%0.99(132- 35)*
I = 70643.13mm*/mm
Vaytaco:

x(152-34.7) = 195.46 MPa

M 25552 .87
fo= n Ly = gy 2222257
| 70643 .13
Keét luan: fg < fg, = 0.6 f, = 240 MPa dat
3.5. Tinh cot thép bdan_ba tri :
+ cot thép chiu moémen duong : As = 0.77mn’/mm =770mm*/m =7.7.cm’/m
Chon 516 v6i A = 10.05 (cm*)bo tri khodng cach 12 a =200 mm
+ cot thép chiu moémen am : As = 0.99mm*/mm =990mn’/m =9 .9cm’/m

Chon 5¢14 v6i A, = 769.69 cm? .bd tri v6i khoang cach nhu sau :

x(132-35) =210.1 MPa
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@16

200

Hinh 4.17 B0 tri thép trong ban loai dam

11x200=2200 .
5%400=2000 )

/A e I s =
(1102200 | 162200
v | W 016

5162200

@143200
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