Do dn tot nghiép Khoa xdy dwng cau dwong

PHAN II : THIET KE KY THUAT
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Do dn tot nghiép Khoa xdy dwng cau dwong

CHUONG I : TINH TOAN BAN MAT CAU

1.1.CAu tao bin mit ciu
Ban mit ciu c6 cu tao :
-Phén bé tong cdt thép day 200mm
-Lép phong nude day 4mm
-Lép mui luyén trung binh day 35mm
-L&p phu bé tong asfan day 75 mm
BE TONG ATPHAN: 75mm

TANG PHONG NUGC: 4mm
LGP MUI LUYEN DAY TB: 35mm

LGP BTCT DAY : 200mm

1.2 xac dinnh tinh tai
Tinh cho 1 mm chiéu rdng ctia dai ban
1.2.1. Trong luwong ban than mit cau phan ké 2 canh:
Ws = Hg. y ¢ =200.2,4.10° = 480.10"°(N/mm)
Trong d6:  yc: trong lugng riéng ctia ban mit cau
v =24 (T/m%) = 24(KN/m®) = 24.10°(N/mm?®)
1.2.2. Trong lugng ban mut thura :
W =Ho. vy ¢ = (Hg + 80).y ¢ =(200 + 80)y ¢
> W, =280 .24.10 ° = 6720 .10° (N/mm?)
= 672. 10°(N/mm?)
1.2.3. Trong luong cua 16p phu :
Wpw= Hpw - Yow
+ Lop phu BT atfan :
Wowi= 75. 2,4.10°= 1,8.10 (N/mm)
+L&p mui luyén:
Wow,= 35.2,4.10° = 0,84.10° (N/mm)
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+L&p phong nudce:
Wows= 4.1,1.10” = 0,044.10" (N/mm)
= Wpw= Wpw1 + Wowz + Wpws = 2,68.10° (N/mm)= 268.10"° (N/mm)

1.2.4. Trong lugng cua lan can:
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- Trong lugng tay vin bang 6ng INOX trén mot mét dai: Py,= 0,04(N)

- Trong lugng lan can:
P =[(650.180 )+(500 -180).115+50.215 +320.50/2 +(500-230) .215/2 ] . 24.10°

= 4,8 (N)
= Trong luong lan can, tay vin:
P, = 0,04+ 4,8=4,84(kN/m)
1.3. Tinh ndi lwec ban mit ciu:
- So db tinh cia BMC 1a 1 dai ban ngang duoc gia thiét Nhu 1dam lién tuc ké 1én
cac gbi ctng 1a cac dam chit

Noi lyc tinh cho dai ban ngang c6 chiéu rong 1mm
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1.3.1.Ngi lwe do tinh tai
1.3.1.1 N¢i lyc do BMC Wi

Ws
. 1100 L 2200 2200
L S S
V00 = Ws.W.S = Ws.0,3928.S
= 480. 10 0,3928.2200 =4,15(N/m)
Maos = Ws.w= W4.0,0772.5?
= 480. 10® 0,0772.2200?
=1793,5 (Nmm)
Mago = We.w= Wg.(-0,1071).5%
= 480. 10°.(-0,1071).2200
= -2488(Nmm)
1.3.1.2 Noi Lyc do ban hang
|
W,
e '
) AN )
| L S S/2
A

L
Voo = Wo.W.L = Wo( 1+0.635. g )L

1100

= 672.10®. (1+0.635. m).noo =9,74 (N)
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2
Moo = -Wi.L 2 /2= -672. 10°. % = -4065,6 (Nmm)

Maos = Wo.w.L? = 672. 10™ .1100%.(-0,2460) = -2000,3 (Nmm)

Mago = Wo.w.L? = 672. 10 .1100%.( 0,1350) =1097,7 (Nmm)

1.3.1.3 Noi luc do lan can, tay vin .

P

b

150 | | L1 -2

L

Voo = Py, (141270, ). = 4,88, (141,270, %0y =75 ()
S 2200

Mago = Pp.(-1.L 1) = 4,84.(-950) = -4598 (Nmm)
Myos = Py.(-0,4920.L ;) = 4,84.(- 0,4920.950) = -2262,2 (Nmm)
Mz = Pp.(-0,27.L 1) = 4,84.(-0,27.950) = -1241,5 (Nmm)

1.3.1.4.N6i luc cho 16p phu

_ ) S ~

|

| Lo b4y by by
600 2200 2200

-7

L
V00 = Wpw.[ ( 1+0.635. ?2 ).L, + 0,3928S]

=268.10°.[ ( 1+0.635. 262—0000).600 +0,3928.2200] = 4.2(N)

Mago = Wow.(-0,5) L,* = 268.10 . [(-0,5).600°] = -482,4 (Nmm)
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Maos = Wpw.[ (-0,246).L, %+ 0.0772. S 4
=268.10™.[ (-0,246). 600 %+ 0,0772. 2200 %]
=764 (Nmm)
M3go = Wow.[ (0,135).L, %+ (-0,1071). $7]
= 268.10"°.[ (0,135). 600 %+ (-0,1071. 2200 ]= -1259 (Nmm)

1.3.2. N§i lwe do hoat tai
1.3.2.1- Tinh ban ké 2 canh. ( ban ndm gitta 2 sudn dam)
a) Momen duong 16n nhat do hoat tai banh xe
+ Chi tinh ndi luc vai tai trong truc sau cua xe 3 truc, khong tinh tai trong Ln
(S =2200 ( mm) <4600 ( mm))
+ V6i cac nhip bing nhau (S), Momen duong 16n nhat gan dung tai diém 204
+ Chiéu rong tinh todn cua dai ban khi tinh M(+)
Sy =660 + 0,55.S (mm)
=660 + 0,55.2200 (mm)
= 1870 (mm)
* Truong hop 1: Khi x€p mot 1an xe:

1800

1 m A TR T T _——
——T T [ T
3
R W DAH M204
c o

0.4920

0.204 S

My =m(y, +y,)S.W/S,, (N.mm/mm)
Vé6iy,=0,204 ; y,=-0,0205
V6i: mlahésolanxe=1.2
W=725KN => M,y,=1,2(0,204- 0,0205)2200.72,5.10%/1870
= 18782 (N.mm)
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* Truong hop 2: Khi xép hai lan xe:

1800 1800
>=1800

0.4920 L
|
§

e
P
> DAH M204

0.0155 §
0.0254 §

0.0157 S

0.204 S

Khoang cdch 2 xe 1a 1200 la gid tri min, c6 thé ting 1én dé 14y hiéu Gng max
nhat
M4 = m( Z yi' )S*WIS,,
Véim=1;y, =0,204; y, =-0,0205; y, =0,0; y, =0,0157
=> M, = 1.(0,204- 0,0205+0,0+0,0157).2200.72,5. 10° /1870 =16990 (N.mm).
Trong 2 TH ta 1y M,,, = 18782 (N.mm). =>Vay TH xép 1 lan xe dugc khong ché.
b) Momen am 16n nhat do hoat tai banh xe
+ Thuong momen am 16n nhat dat tai goi 300
+ Chiéu rong tinh todn cua dai ban khi tinh M(-) :
S, =1220 + 0.25*S = 1220 + 0,25.2200 = 1770 (mm)
* Truong hop 1: Khi xé€p mot 1an xe:
Puong anh hudng c6 tung do 16n nhat tai 206

1800

w P p ~I [ [T
W SN DAH M3
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M4y = m( Z y' )S*W/S,,
Hé s6 lan xe m = 1,2: y, = -0,1029; y, =-0,0775
M, =-1,2(0,1029+0,0775).2200.72,5.10%/1770 = -19508 (N.mm)
* Truong hop 2: Khi xép hai lan xe:

1800 1800

o » » A S RN By

M3 = m( z y )S*W/S,,

Véim=1;y, =0,1029;y,=-0,0775; y; =0,0; y, =-0,00415
=>M,y, = 1.(-0,1029- 0,0775+0,0-0,00415).2200.72,5.10% /1770 =-15882(N.mm)
Trong 2 TH ta lay M;y, = -19508 (N.mm). =>Vay TH xé&p 1 lan xe dugc khong
ché.
¢) Luc cét 16n nhat do hoat tai banh xe
Luc cat 16n nhat tai g6i 200
* Truong hop 1: Khi xé€p mot 1an xe:
Vao=m(D_y/IW/S), Véim=12y, =1;y,=0,1672
S.’=1140+0,833X=1140+0,833.300=1389(mm)
=> V0 =1,2(1+0,1672).72,5.10%/1389= 73,1 (N)
* Truong hop 2: Khi x&p hai lan xe:
Voo = m(z yiv YW/S,,
Vé6im=1;y, =1;y,=0,1672; y; =0,0; y,=0,0106

=> V00 = 1(140,1672+0,0+0,0106).72,5. 10°/1389 = 61,5 (N)
Vay chon V =73,1 (N)
Va S o Be 300

ay TH 1 lan xe dugc khong ché. W

1.3.2.2- Tinh ban hang (muit thira): m
biéu kién tinh M™ ban hang : ( )
X=L- Bc-300>0 X

Trong truong nay X =1100 -500 -300 = 300(mm) L

Chié€u rong tinh todn cua dai ban
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S,,’=1140+0,833X=1140+0,833.300=1389 (mm)
Ma=m.W.y/S,,°=1,2.72,5.10% .(-0,10) /1389=-6,26 (N.mm)
1.3.3. T6 hop noi luc cia ban:
Noi luc cudi ciing phai dugc t6 hop theo cac TTGH
- TTGH cuong do 1:
M= 1 *[ ¥p1 (Myws+Myo+Mpy) + Ve, Mypy + Yo IMM ]
V= n* [ e (Vwst Vot Vi) + o2 Vivpw + Y AM) V]
Trong do:
- n =0,95: Hé s6 diéu chinh tai trong
- vp; - HE s0 vuot tai cta tinh tai 1: yp, = 1,25; vp, =0,9
- Yp, - Hé 8O vuot tai cua tinh tai 2 : yp, = 1,5;  yp, = 0,65
( Cac hé s0 yp< 1 khi ndi luc do tinh tai va hoat tai nguoc diu)
- yL = 1,75: Hé s6 vuot tai cua hoat tai

- (IM) : Hé s6 xung kich cua hoat tai ( chi tinh véi xe 6t6) = 1,25

+ Mys; Vws @ Momen va luc cét do trong lugng ban mat ciu
+ Wywo: Vwo  : Momen va luc cat do ban hang
+ Mp,; Vi, : Momen va luc cat do lan can,tay vin

+ Mypw: Vwpw : MoOmen va luc cit do 16p phu
+ M VoL : Momen va luc cat do hoat Tai xe
V00 =0,95[1,25(4,53+10,62+7,5) +1,5.4,7 +1,75.1,25. 77,711 =195,09(N)
M,,,=0,95[1,25(-4834,4-5808)+1,5.(-656,6)+1,75.1,25.(-5,91)]=-
13585,79(N.mm)
M,,=0,95[1,25.2134,43+0,9(-2328,24-
2857,54)+1,5.868,67+1,75.1,25.19350,91]
=39552,26 (N.mm)
M;,,=0,95[1,25.(-2961,10)+0,9.(1306,36+1568,16)+1,5(-1475,99)+1,75.1,25(-
20926.4)]
—-49104,79 (N.mm)
- Theo TTGH st dung :
M, = Mys + My, + Mypy, + Myp,, + IM)M;
TTGH st dung chi ¢6 hé s6 xung kich do xe tai, cdc hé s6 khdc déu bang 1.
Voo = 4,53+10,6247,5 +4,7 +77,71.1,25 =124,49(N)
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M,= -4834,4-5808-656,6-5,91.1,25= -11306,39(N.mm)
M,,=2134,43-2328,24-2857,54+868,67+19350,91.1,25
=22005,96 (N.mm)
M;4,=-2961,10+1306,36 +1586,16-1475,99-1,25.20926,4
=-27702,57 (N.mm)
1.4.Tinh toan c6t thép va kiém tra tiét dién
1.4.1. Tinh cot thép:
Cuong do vat ligu:
Bé tong : f*, = 30 MPa
Cot thép: f, = 400 MPa

L6p bao vé 14y theo bang [A5.12.3.1]
Chiéu day tinh todn cta ban h,= (hy, — 15)=200-15=185mm
Trong d6: - Lép bao vé phia trén bé tong day 30 mm

-Lé6p bao vé bé tong phia dudi day 25 mm
Gia thiét ding thép N° 15 ; d, =16mm; A, =200 mm?
- d" =h;-25- d, /2 =185-25-16/2 =152 mm
-d =h-30- d,/2 =185-30-16/2 = 147 mm
Tinh co6t thép chiu moé men duong :

M

u

330
M,: Momen theo TTGH CD 1
d: Chiéu cao c6 hiéu ( d*hoacd tuy theo khi tinh thép chiu M* hoac thép chiu
M-

S=

_ 39552,26
57 330.152

Theo phu luc B,bang 4 chon N° 15a 200mm ;c6 A, =1,000 (mm?)

= 0,78 (mm?)

Tinh cot thép chiu m6 men am :

M, 4910479 _

> u

*T330d-  330.147
-Theo phu luc B,bang B4 chon N° 15a 200mm :c6 A’, = 1,000 (mm?)

1 (mm?)

2- Kiém tra c6t thép

2.1- Kiém tra diéu kién ham lugng c6t thép:
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Kiém tra cho c6t thép chiu momen duong:
Phai kiém tra ca CT lu6i trén va CT ludi dudi cia BMC
+ Kiém tra hAm lugng thép toi da:
CT 16n nhat bi giéi han bdi yéu ciu vé do déo dai ¢<0.42d hoac a<0.42 g, d

Kiém tra do déo dai:

Af |
a=——— <0.42p,d Véib = 1mm
0.85f b
f. -2 -
Trong d6 P, = 0.85 - 0.05( c 8} =0,85-0,05.(30 28j=0,836

1,00.400
=>a=| ————
0,85.1.30

J=15,68 <0,42.0,836.152 =49,85 (mm)

=> Pam bao yéu cau

+ Kiém tra ham lugng thép tdi thiéu:

A f
p= —>0.03 —

bd f,
p =190 6 5810%50,03°2 =23, 10°
1.152 400
=> Pam bao diéu kién
+ Kiém tra hAm Iugng CT phan bo:
3840 CT tinh toan

%CTPB = K S 67%

Trong d6 S, 1a chiéu dai c6 hiéu ctia nhip ban = S - by, pc= 2400-200 =2200 (mm)

%CTPB = = 82%. Dl]ng 67%

Vay bd tri A =0,67.1,00 = 0,67 (mm?)

+ Pbi voi cbt thép doc bén dudi cung dung N° 10a 150 (mm)
C 6 A, =0,75 (mm?)

+ Kiém tra cbt thép chiu momen am

Kiém tra ham lugng cot thép t6i da
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a= Aty
0.85f.b

<0.42p,

+tb=1mm; B,=0,836

a= 100040015 50 < 0,42.0,836.147 =48,1 (mm)
0,85.30.1

=> Pam bao yéu cau

+Kiém tra ham luong cdt thép téi thiéu

A, .
p= 25> 003
bd f|
= 1000 ¢ 10%50,03. 2 —23.10°
1147 200

+ Kiém tra ham lugng CT phan bo:

%CTPB = % < 67% CT '[fl’lh tOél’l

Vse
Trong d6 S, 1a chi€u dai cé hiéu ctia nhip ban = S - by, pc= 2400-200 =2200 (mm)

= 3840 _ 8706, Dung 67%

% =
CTPB /—2200

Vay b tri A, =0,67.1=0,67 (mm?)

+ P6i voi cot thép doc bén trén cing ding N° 10a 150 (mm)
C 6 A =0,75 (mm?)

2.2- Kiém tra cudng do theo momen:

Phai ki€m tra ca bién trén va bién dudi cia BMC

Lay momen véi tam viang nén cuia BMC

Cong thuc ki€m tra:
$AS,(d - %) > M, Véi ¢ =0.9

15,68

M, =0,9.1,00.400.(152 - 2= ) = 482976 (N.mm)

M, =39552,26 (N.mm)
= M, =48297,6(N.mm) > M, = 39552,26 (N.mm)
=> Pam bao yéu cau.

2.3- Kiém tra nut:
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+ Kiém tra cho momen duong :
Nut dugc kiém tra bing céch gi6i han ting suét kéo trong cot thép dudi tac dung cluia
tai trong st dung fg, nho hon ting suat kéo cho phép fg,
fg < fs, < 0.6f,

Trong d6:
M
*fg=n—xYy
CT
(Ung suat kéo trong cot thép ; DE tinh tng suat kéo trong c6t thép ding momen
theo TTGHSD véi y = 7)

E ) ..
-n= E—S (H¢ so quy doi tir thép sang BT)

c

Modun dan hdi cua c6t thép Eq= 2.10° MPa
Modun dan héi ciia be tong Ec = 0.043 - [f.
Trong d6 y. =2400 (Kg/m®); f, =30
= E.=0,043.2400"°.4/30 =27691,465 (Mpa)
E 2.10°

S

-n= E—C= 27961 465 =7,2 = chon n =7 (Hé s6 quy déi tir thép sang BT)

- M: Momen u6n tinh theo TTGH SD
M = Mys+ My + Mp, + Mypw+ 1.25M;
- Icr: Momen quan tinh cua ti€t dién nit (Tinh theo DPTHH ti€t dién niit)
+ Gia thiét x < d’
d =152 (mm) ; b=1 (mm); h, =H, -15=200-15 = 185 (mm)

L&y momen tinh do6i véi truc trung hoa: b
0.5bx 2= n A, (d'—X) + nAg(d-x) (1) - |
Giai pt tim x. T *E]d
(1)&0,5.1.x*=7.1.38-x) +7. 1.(152-x) ~ Hyd S
—x, = 372<d’ =38 (T/M) A

X, =-66,32<0 (loai)

bx?

+nA,(d'-x) ? + nAy(d-x)?

— I =
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3
L3712 17,138 -37.2)% +7. 1.(152 - 37,2)°

—> ICT=

— Ier=94045,3 (mm*)
+ Tinh ting suat kéo :
M

fs=n y

Trong do6 :
- M : Momen u6n 6 TTGHSD 1
-y =d-x=152-37,2=104,8 (mm)

22005,96
94045,3

= fs = 7. 104,8 = 171,17 (N/mm?)

+ Tinh tng suit kéo cho phép :

Trong do :
- z :Tham s6 chiéu rong cua vét niit trong diéu kién moi truong khac nghiét.
z=23000 (N/mm)
- d. : Chiéu cao tinh tir thd chiu kéo xa nhét dén tim thép gan nhat. d = 33 mm
- A : Dién tich bé tong c6 cung trong tam véi cot thép chiu kéo
A=2d..S v6i S=200(mm) - budc thép
= A =2.33.200= 13200 (mm?)

_ 23000
% (33.13200Y"°

= 303,41 (Mpa)
Lai ¢6 : 0,6f = 0,6.400 = 240(Mpa)
Theo di¢u kién gia thi€t ban dau : fg < f, < 0.6 f,
fs = 171,17 <f5,=303,41 > 0,6 f, =240 (Mpa)
lay fs,=0.6f,=0,6.400 = 240 (Mpa) > f5 = 165,40 (Mpa)
= Pbat
+ Kiém tra cho moémen am :
- LAy momen tinh d6i véi truc trung hoa:
Tuong tu phan trén ta c6 phuong trinh:

(voix>d)
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0.5bx*+ (n- 1) A (x —d')=nAg(d - x)
0,5.1.x% + 6. 1.(x- 33) = 7. 1.(147 - x)
0,5x*+13x-1190=0
Giai phuong trinh tim duoc x =36,75 >d’' =33 = (T/M)

3

+(n-1)A(x—d')2+nAgd-x)’

— I =

3
=% +6.1.(36,75 - 33)% +7.1.(147 - 36,75)°

— Ier =101714,2 (mm*)
+ Tinh ting suat kéo :
M

fs =n y

Trong do6 :
- M : Momen uén 6 TTGHSD 1
-y =d-x=147-36,75 =110,25 (mm)

27702,57

. 110,25 =210,19 (N/mm?)
101714,2

= fs =7

+ Tinh tng suat kéo cho phép :

Trong do :
- z :Tham s6 chiéu rong cua vét niit trong diéu kién moi trudng khic nghiét.

z=23000 (N/mm)
- d. : Chiéu cao tinh tlr thG chiu kéo xa nhét dén tim thép gan nhat. d = 38 mm
- A : Dién tich bé tong c6 cung trong tam véi cot thép chiu kéo

A=2d..S v6i S=200(mm) - budc thép

= A =2.38.200 = 13200 (mm?)

23000

= f, = -
38.15200 3

= 276,17 (Mpa)

Lai c6 :0,6f =0,6.400 = 240(Mpa)

Theo diéu kién gia thi€t ban dau : fg < f;, < 0.6 f,
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fg =210,19 < fg, =276,17 > 0,6 f, = 240 (Mpa)
lay fg,=0.6f =0,6.400 = 240 (Mpa) > fg = 206,98 (Mpa)

= DPat

3, B6 tri cbt thép:

- Pbi voi cbt thép ngang bén dudi chiu mémen (+) ta ding @16 a 200.
- D6i v6i cbt thép ngang bén trén chiu mémen (-) ta ding @16 a 200.
- D6i v6i cbt thép doc bén dudi ta dung @12 a 150

- P6i v6i bt thép doc bén trén ta ding @12 a 150

$12 al50 ¢16a 200

&E L] ¥ ¥ &fﬁ

—
=

200
! }ﬁ,\ ,fQ !\ L
$12 al50 / \ $162200
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CHUONG 1II : TINH TOAN NOI LUC DAM CHU

2.1.Tinh néi luwc dam chu:

Dam cht 1a dam bé tong du tng luc tiét dién lién hop cang sau, khi tinh noi luc chi

tinh cho 1 dam bat loi nhat, cic dam khac thiét k€ theo dam doé.

MAT CAT NGANG DAM
1/2 MAT CAT TREN TRU 1/2 MAT CAT GIUA NHIP
‘ 11000
00
| 5000 R
2%
| 1100 | 5x2200 | 1100 |

MAT CAT 1/2 DAM CHU
100

105
|

1700

200 Z

|
30| 8600 |

8600

3400012

2000 1000

600 B
A
N
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MAT CAT- 100 MAT CAT- 105
00 600 00 W ﬁ

920
1700

600

200 w 200

600
600

H =1,90m
H,=0,2m
b,=0,2m
2.1.1.Tinh tii cho 1 dAm:
2.1.1.1.Tinh tai giai doan 1 (g,) - (giai doan cang kéo cot thép DUL):

H= %.L = %.34 =1,9(m) - Chon H=1,9(m) ; H, = 0,2 (m)

Aygs= [(H - Hy)b,, + (0.6 - b,)0.2 + (0.6 - b,)0.2/2 + (0.6 - b,)0.08 +
+(0.8 - b,)0.15 + (0.8 - b,)0.15/2] (m?)

A= [(1,9-0,2).0,2 + (0,6 — 0,2).0,2 + (0,6 -0,2).0,2/2 + (0,6 — 0,2).0,08
+(0,8-0,2).0,15 + (0,8 —0,2).0,15/2]=0,63(m?)

Ays = 0,63 (m?)

A= (H - H,)0,6 +0,2.0,15 + 0,05.0,1(m?)
= (1,9-0,2).0,6 + 0,2.0,15 + 0,05.0,1

A= 1,06(m?)

+ Phan db lién v6i dam cha: (g°,))
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100 600 100

150 . 150 80
T
100
N =

200

920

200

200

200

600

0
dn

_ 7.-(0,92+1,220).0,20,2

Il

. 24.(0,92+1,22).0,20,2

=0,24 (kN/m
- g dn 8,50 ( )
= g1 =[A0s.(34-2.(24+1)+A 0. 2.2+ %.2.11 ;/—°5+g°dn
1,06+0,63

> gy =[0.63.(34-2.(2+1))+1,06.2.2+ 211]. % +0,24

9:=16,88 (kN/m)
2.1.1.2-Tinh tai giai doan 2 (khi d6 ban mit cau): (g2)
1. Trong lugng ban: g,=S.hy. 7.=2,2.0,2.24=10,56 (kN/m)
2. Trong lugng tam dan:
Gw= (S-0,6).0,08. y.=(2,2 - 0,6) .0,08.24=3,07 (kN/m)

(S-0,6).(L7-0,3).0,2.7,
8,50

3. Trong luong dam ngang d6 tai chd: gan=
_(2,2-0,6).(1,7-03).0,2.24
- 8,50

= 0,=0p+0w+Jan = 10,56 +3,07 +1,26=14,89 (KN/m)
2.1.1.3.Tinh tai giai doan 3 (khai thic): (g,)

=1,26(kN/m)

Jan

1. Lan can,tay vin: (truc tiép)
01c=4,84.2/5 = 1,94(kN/m)
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2. Lop phu: ¢1,=2,684.7/5=3,75 (KN/m)
=> g5= 0ic* 9ip=5,69(kN/m)

2.2.Vé duwong anh huéng M va V:

a, V& duong anh hudéng M va V: tai céc tiét dién: 100,101,102,103,104,105:
“Tai tiét dieén 100 :x= L/1= 34,4 (m)

100 101 102 103 104 l(l]S
I

s %

L
Pah VvV
100
1 &
O 100 = 0
O+ = lpi=334_ 16,7(m?)
2 2
W=y = 0
_Tai tiét dien 101:x=L/10 = 3,34 (m)
100 l‘li)l l'[|]2 l(|]3 l(|]4 195
/% [ | | [ [
5 L -
Pah M
‘ @ 101
y = (L-xyx/L
x/L
l Pah VlOl
&
(L-x)/L
O 101 = ﬂ.x.E - 334-334 .3,34.33—’4
L 2 334 2

S5 ©,, =50,2

L-x* _ (334-334)7 _

P =135
@Tvin = o) 2334
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J X _ 334
VI oL 2334

-Tai ti€t dién 102 :x=L/5 = 6,68 (m)
100 1'|Dl 192 1'|33 l‘lDfl IIC'S

=0,17

/%; l I l l I
. o
L
=
y = (L-x)*x/L
x/L.
| Pah V
102
‘ @
(L-x)/L
o, = LX, L _334-668 (o 334
L 2 33,4 2
> O g =892
_x 2 i 2
® +yu0, L-x _ (33,4-6,68) 10,688
2L 2.334
X2 668 _
O -y100 oL " 2334 =0.668
e e 3L
-Tai ti€t dién 103 IX=E= 10,02 (m)
100 l(l:]'l 192 l(|]3 l(l:)4 l'[IJS
! ! ! ! 1
A0 s 5%
Pah M
‘ o) 103
y = (Lx)*x/L
x/L
S] Bah V.,
@
(L-x)/L.
O = L—x 'X.E _ 33,4-10,02'10’02' 334
L 2 33,4 2
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= Oy =117

L-x " _ (33,4-10,02)

_ = 8,18
O Fvs 2L 2334
x?  10,02°
- = = ! :1’5
@i T30 2.33,4
o 2L
-Tai ti€t dién 104 :x=?= 13,36 (m)
100 l(lﬁ)l l(lﬁ)2 l(lﬁB l(lﬁ)4 l(lﬁ)5
[ [ [ [ [
o ) L %
Dah M4
\@
y = (LX)*x/L
[X/L
= Dah V
\ ®
(L-x)/L
o, = L-x L _ 33,4-13,36_13’36_ 33,4
L 2 , 2
> Oy = 133,86
L-x’  (334-13,36)
A T ( 2.334 -6
x2 1336
iy = =202 =D 67
@ v = o1 2334
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sniep

“Tai tiét dien105 %: 16,7 (m)

100 101 l(|]2 l(IJS l(lﬁl4 l(|]5
I I I I

A

Rk

L2 L2
y =L/
0.5
0.5
L—-x L 4-16,7 334
® gy = X x L= 3347167 4g 0 334
L 2 33,4
5 ® 0 = 139,45
2
L—x 33,4-16,7)
O +y5 = = V' 24175
2L 2.33/4
2 2
X 16,7
Oy = o— = =21 =4175
VI oL 2.334
2.3.Lap bang tinh noi luc tinh tai (khong c6 hé so):
Tinh tal (KN/m) Momen (KN/m) Luc cat (KN)
1|9, 9| 9p| @v | My | M, | M Mlp w0+ Xo| V) [V, |V le
100]16,88]14,89[1,94] 3,75 0 0 0 0 0 0 |16,7 16,7 | 282 | 249 | 32| 63
101 502 | 84738 | 7475 | 97,39 | 188,25 |0,17| 13,5 [13,33| 225 | 198 | 25| 50
102 892 | 1505,7 | 13282 | 173,1 | 3345 |0,67]10,69]10,02] 169 | 149 | 19 | 38
103 117 | 19749 | 1742 | 2269 | 4387 |15|8,18 | 6,68 | 113 | 100 | 13 | 25
104 133,86 | 22595 | 1993 | 259,7 | 502 (267 6 |[333]562| 50 | 6| 12
105 139,45 | 23539 | 20764 | 2705 | 523 |418/418] o0 | 0 | 0 |0 | 0
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2.4. Tinh hé s6 phan phoi mémen va hé s6 phan phoi luc cit:

2.4.1-Dic trung hinh hoc tac dung phan dic san :

100, 600 100, 1;LOO1

qu 8&

]
150 150 80

Hd
Hd

!
hl h2
Hq2
1

+H,=150 + Y = 150+ 10 = 205 mm
2 2

YH.o=h + 22200+ 29— 300 mm
@ ot 2

+ Ag =bV.Hd+(0,6'bW)-0,08+bw- qu '2+(b1-bW)- qu

A,=0,2.1,7+(0,6-0,2).0,08+0,2. 0,225.2+(0,6-0,2). 0,3
A,=0,582m’

+ Momen tinh véi day: S

H? 0,08 H H?
Sgs =%+ (0, =0,).0,08.(H, == =) +20, Hy (H, —0,08—7q1)+(b1—qN). zqz
2
S,=0.2. 1'; +(o,6-o,2).o,08.(1,7-?)+2.o,2.o,225.(1,7-o,08- 0’2225
2
+0,6-02). 23
2
S, =0,737 m’
*) M6 men quan tinh: 1
S
pys =20 003 g
A, 0592
+ y;=Hg-y; =0,51m
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3

Hy Hqy2 L, Hy'
+ 1,=h,. 0 +hN'Hd'(ydg_7) +(b, - bw) +(b1 by )4 (Y, — ) +2-h/'?+

+2.,.H ey (Vg _tl_ ) +(b, - QN) +(b1 By )-Hgz- (Vg - )

1,7° 0,225, 0, 083

+1g=02. =+ 02.1,7.(1,24-272)" +(06-02). =~ =+(0,6-0,2).008.(0,51-

3 3
%) +2.0,2. O’iZS +2.0,2.0,225.(0,51-0,08-%) +(06-02). E

(0,6-0,2).0,3.(1,24- %)2

1,=0,69 m*
* Tinh hé s0: K, =n(l, + A .e?)

i n=% trongd6  E,: md dun dan hdi bé tong ban c6 f_'=30 Mpa

d

E, : mo dun dan hoi bé tong dam c6 f. =50 Mpa
+ E, =0,043.5,1°.,/ f. =0,043.2400*°.30°° = 27691Mpa
b Ve c

+ E, =0,043.7.%° ./ f. =0,043.2400°.50°° =35750Mpa
d 7c c

+n=So 20,774
E

d

te YTy, + 1y Z0015 ‘2’015 :0,51+O’2_TO’015:0,6

* Thay vao ta co:
K,=n(, + A, .e2)=0,774.(6,9.10" +5,92.10°.600) = 0,53.10"

2.4.2.Tinh hé s6 phan phéi moé men:
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Khoa xdy dwng cau dwong

DAM NGOAI

‘ DAM NGOAI
DAM TRONG
1) Dam trong:
- Mot lan xe:
04 03 K 01
mg?, = 0,06 + (i) E) -
4300 L L >t
0.4 0,3 1 \01
mg? = 0,06 + (2200) ( 2200} 0,53.10 | =079
4300 33400 33400185
- Hai lan xe:
0.1
S 0.6 S 0.2 K
mg?, = 0,075 + —j —) =
2900 L L*t:
0,6 0,2 12 0.1
mg? = 0,075 + (2200) ( 2200 0,53.10 | =089
2900 33400 33400.185
Trong do:
+ S (mm) khoang cach hai dam cha S = 2200 (mm)
+ L =(Lp -2 x300) =34000 - 600 = 33400 (mm)
+tg=h, - 15=200 -15 = 185 (mm)
2) Dam ngoai:
- Mot lan xe : tinh theo don bay =>
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Khoa xdy dwng cau dwong

0,3

1,8m

0,5 0,3

0,3

2,2

yl

y.=1,14
y,=0,32

3 _
mg,, =m

- Hai lan xe : mg;, =e.mg_’

e= d, +0,7721
2800

) Y. +Y, =12, 114+0,32

=0,88

+Vé6id.,=L -500=1100 - 500 = 600 (mm)

e=077+ 22 _4
2800

= mg; =emg’ =1.0,89=0,89

e So sdnh 4 mg,, chon mg,, =0,89

2.4.3.Tinh hé s6 phan phoi luc cat:

1) Dam trong :

S

*11an xe 2> mgy =0.36 + ——

7600
2200

v d mgf,' =0.36 + m =0,65

*>2lanxe: mgY =0.2 +

S

S

3600

[

10700

;

y2

Dah R1
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- mg)' =02+

2200 (2200 )2
3600 (10700

=0,77
2) Dam ngoai:
- Mot Ian xe : tinh theo nguyén tic don bdy nhu trén
m.g’ =0,88
- >Hai lan xe:
mgy" =e.mgy’

d, =0,6 + @ =0,8.Vie >1néntachone=1
3000 3000 i

= mg\* =1.0,77=0,77

Vé6ie=0,6 +

¢ So sanh chon mg, =0,88

2.5.Tinh mo6 men va luc cit do hoat tai:(c6 hé s6 PPN):
V& duong anh hudng va tinh gia tri M va V tai cac tiét dién: 100, 101, 102, 103,
104,105:

2.5.1.Tiét dién 100 (Chi ¢6 luc cat):

100 1q1 102 103 104 10

léé [ [ [ [ L [ /é;

110110

145 145 35 9.3
S8 S ' S S S S S 0 S O SO | S - 2

1 &
5 v3
ylyg Y2 7
+) Yy = 1
_334-43 _
+) Yy, = —3314 0,87
_334-243 _
+H)Y, = —33’4 0,75
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by, = 34;344141,2 = 0,96
+ Luc cét do xe 3 truc : Vi,=1145(y,+y,)+35y,]lmg, (KN)
=[145.(1 +0,87) + 35.0,75].0,88

= V], =262 (KN)
+ Luc céit do xe 2 truc : V=110 (y,+y,).mg, (KNm)

= V3 =110.(1 +0,96).0,88

=190 (KNm)

+ Luyc cét do tai trong Lan: ViIr=930.mg, (KN)

= V= 9,3x0,5x1x33,4x0,88= 137(KN)
2.5.2. Tiét dién 101 ( C6 ca M&V) tai L/10 = 3,34m
100 IUII 10|2 10|3 1C|l4 10|5

110 110

ylya¥2 Y2
110 110

| ]

145 145 35 0.3

P

]
-l
-l
=}

@

.

ylyay2 ¥

a, Momen

334-334

334=3
33,4

)y,

/% I I I I LI /_g;

Dah M,

Pah Vlﬂl
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334-334-43

+ = 3,34 =257
RE 33,4
Hy, = 334-334-243 334 =2.15
33,4
9y, = 334-334-12 334 =2.88
33,4
+ Momen do xe 3 truc : My =[145(y,+y,) + 35y, ] mg, (KNm)
=[145.(3 +2,57)+35.2,15] .0,89
= MJ,= 786(KNm)
+ Momen do xe 2 truc: M =110 (y+y,)mg, (KNm)
= MJ,=110.(3+2,88).0,89
=576 (KNm)
+ Momen do tai trong Lan: M =930, mg, (KNm)
= M= %.9,3.33,4.3.0,89=415(KNm)
b,Luc cat:
334-334
)y, =——— =09
)i 33,4
334-334-43
+ = — : = =0,77
)Y 334
9y, = 334-334-243 =065
334
334-334-12
+ = — ’ — =0,86
)Y 334

+Doxe3truc: V[ =[145(y,+y,)+ 35y,]Jmg, (KN)

1017
= [145.(0,9 +0,77) + 35.0,65]0,88
= VI =233 (KN)
+ Do xe 2 truc: V=110 (y+y,)mg, (KN)

101
= Vi =110.(0,9 +0,86).0,88
— 170.4 (KN)
+ Do tai trong Lan: V) = 9.3 mg, (KNm)

101
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= Vi = 140.3x0,9x(33.4 - 3,34)x0,88
2

= 111(KN)
2.5.3. Tiét dién 102 tai L/5 = 6,68m

100 10|1 1(f|]2 10:3 10|4 10|5

[ | [ [ [
A / o)
110 110
145 145 35 9.3
BN HHJHK/HH
3 i 3 DahMlUE
&
vl v4 y2 Y3
110 110
145 145 35 9.3
/
ﬂdg: b & 5 l 5 q ; Dahvl[}g
ylya Y2 92
a, Momen
Hyy, = 334-668 ¢ e~ 534
33,4
)y, = 2247068243 ¢ 65— 448
33,4
Dy, = 334-668-243 (o 3¢,
33,4
Dy, = 334-668-12 (0o
33,4

+Momendoxe 3 truc: M, =[145(y,+y,)+35y,Jmg, (KNm)

= [145.(5,34 + 4,48) + 35.3,62]0,89
— M, = 1380(KNm)
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+ Momen do xe 2 truc: M7, =110 (y,+y,)mg, (KNm)
= M2 =110.(5,34 + 5,1).0,89

102

= 1022 (KNm)
+ Momen do tai trong Lan: M, =930, mg, (KNm)
= ML= %.9,3.33,4.5,34.0,89= 738 (KNm)
b,Luc cat:
334-6,68
Hy,=——— =038
;s 33,4
334-6,68—-4,3
+ === : ~ =0,67
)Y 33,4
Dy, = 334-6,68—-2.4,3 = 0,542
33,4
334-6,68-1,2
+ === : ’ =0,76
)Y 334

+Doxe3truc: V], =[145(y,+y,) + 35y, mg, (KN)
= [145.( 0,8+0,67) + 35. 0,542].0,88

= Vi, =204.3(KN)
+ Do xe 2 truc: V=110 (y,+y,) mg, (KN)
= V2 =110.(0,8+0,76).0,88
=151 (KN)

+ Do tai trong Lan:  V,= 9,3, mg, (KNm)
= Vi, = %.9,3.0,8.(33,4— 6,68).0,88

=87.5 (KN)
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2.5.4.Tiét dién 103 tai vi tri 3L/10 = 10,02 m
100 101 102 103 104 105

| | | | |
P ) ol
110__110
145 145 35 9.3
/
bbbt b b obe ool ob b S b L panM
103
&
P
yly4 ¥2 ¥
110 110
145 145 35 9.3
/
ﬂiq i 5 i 5 1 [ Dah_ Vlﬂj
ylya Y2 ¥
a, Momen
By, = 22471002 46500_ 701
334
Dy, = 33,4—10,02—4,3'10’02= 5.72
334
Dy, = 334-10,02-2.4,3 10,02= 4.43
334
by, = 33471002-12 440, ¢ o
334
+ Momen do xe 3 truc : M= [145(y,+y,) + 35y, ] mg, (KNm)
=[145.(7,01+5,72) + 35. 4,43].0,89
= M= 1781(KNm)
+ Momen do xe 2 truc: MI§3= 110 (y,+y,) mg, (KNm)
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= M= 110.( 7,01+6,65).0,89
= 1337(KNm)

+ Momen do tai trong Lan: M.=93w,, mg, (KNm)

103

= M= %.9,3.33,4.7,01.0,89

= 969(KNm)
b,Luc cit:
334-10,02
+ ==="_"2"" =(0,7
)Y 334
334-10,02-4,3
+ === ’ = =0,57
)Y 33,4
Dy, = 334-10,02-2.4,3 = 0,44
334
334-10,02-1,2
+ = — ' — =0,66
)Y, 334

+ Do xe 3 truc: V],=[145(y,+y,) +35y,] mg, (KN)
= [145.( 0,7+0,57) + 35. 0,44].0,88
- VI =176 (KN)

+ Do xe 2 truc: V=110 (y+y,) mg, (KN)

— V1% =110.( 0,7+0,66).0,88
— 132 (KN)
+ Do tdi trong Lan: V1= 9.3, mg, (KNm)

= Vi = %.9,3.0,7.(33,4— 10,02).0,88

= 67(KN)
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2.5.5. Tiét dién 104 tai vi tri 2L/5 = 13,36m
100 101 102 103 104 105

g o

110_1110
35 145 145 9.3
R ll»lillf/llll
Dah M4
@
3 y1ya ¥2
110 110
145 145 35 9.3
@1 Iy y I T i Dahvlﬂd.
e L
ylya Y2 ¥
a, Momen
1)y, = 334-1336 1336 802
334
by, = 334-1336-43 130 (o
33,4
Py, = 18336243 g 50544
13,36
Hy, = 22471336712 4556754
33,4

+ Momen do xe 3 truc:  MJ, =[145(y,+y,) + 35y,] mg,, (KNm)
= [145.( 8,02+6,29) + 35. 5,44].0,89

= M;,=2016,2(KNm)
+ Momen do xe 2 truc: MI& =110 (y,+y,) mg, (KNm)

— M= 110.( 8,02+7,54).0,89
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— 1523,3(KNm)
+ Momen do tai trong Lan: M =930, mg, (KNm)

104 —

= M7, = %.9,3.33,4.8,02.0,89

104

= 1108,6(KNm)

b,Luc cat:
334-13,36
4y, = 471836 ¢
) 33,4

By, = 334-13,36—-4,3 =047
33,4

Dy, = 334-13,36-2.4,3 =034
33,4

Dy, = 334-13,36-1,2 = 0,564
33,4

+Doxe3truc: V[, =[145(y+y,)+35y,] mg, (KN)
=[145.( 0,6+0,47) + 35. 0,34].0,88

— V' =147 (KN)

104
+ Do xe 2 truc: Vi =110 (y+y,) mg, (KN)
= V5= 110.(0,6+0,564).0,88
= 112,7 (KN)
+ Do tdi trong Lan: V], = 9.3, mg, (KNm)
= Vb = %.9,3.0,6.(33,4 — 13.36).0,88

=49,2 (KN)
2.5.6. Tiét dién 105 tai vi tri L/2 = 16,7m
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100 1q1 1q2 1q3 1q4 1q5

| [ [ [ [
s In n A
110 110
145 145 35 9.3
/
l’ ¥ 1 | [ i b
Pah M
E / 105
| —
" y3
110 110
145 145 35
g3
0.5, b J /
=
0.5 J, 5 3
yl y4 ¥4 7
a, Momen

Hy, =%=8,35

_16,/-43

+)y, 67 8,35 =62

Hy; =y, =6,2

Ny, = 16’176’71’2 835 =775

+ Momen do xe 3 truc : M. =[145(y,+y,) + 35y, mg, (KNm)
= [145.(6,2+8,35) + 35. 6,2].0,89
= M, =2070,8 (KNm)
+ Momen do xe 2 truc: M7 =110 (y,+y,) mg, (KNm)
= M =110.(8,35+7,75).0,89
=1576,2 (KNm)
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+ Momen do tai trong Lan: M [}

=930, mg, (KNm)

= M= %.9,3.33,4.8,35.0,89= 1154.2(KNm)

105 —

b,Luc ct:
+y, =0,5
+)y,=C.0,5=037
16,7-2.4,3
)y, = 2217243 95024
) Y3 16,7
17,2-1.2
+ === == 05=046
)Y 17,2

+Doxe3truc: V. =[145(y,+y,) + 35y, mg, (KN)
=[145.(0,5+0,37) + 35. 0,24].0,88

= V. =119,7 (KN)
+ Momen do xe 2 truc: V=110 (y,+y,) mg, (KNm)
= V] =110.(0,5+0,46).0,88
=92.92 (KNm)

+ Do tdi trong Lan: V.= 9.3, mg, (KNm)

1

= V5 = 5.9,3.0,5.16,7.0,88

105

= 34,2 (KN)
Chu y:
- Khi x&p hoat tai xe tai thi€t k€ (3 truc) va xe 2 truc phai xép sao cho hiéu ting la bat
li nht.
- Khi téng hop NL do hoat tai phai nhan v6i hé s6 1an xe m; . Néu da nhan m, trong

HSPPN myg; thi khi tong hgp NL do hoat tai khong nhan lai nita.

2.6.T6 hop ngi luc theo cac TTGH:
B, 7000

X

3500 3500

S6lan xe : N =

Vay s6 1an xe 1a: 2( 1an)
N, =21lan

Hé s6lanxe: m=1
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2.6.1.M6 men:
Mep= n[1,25 M, + M, + M )+ 1,5M; ;+1,75. (M, + IM.M, )]
Trong d6: m=1
IM: hé s6 xung kich (IM=1,25).
M, , M,: 1a m6 men do tinh tai & cac giai doan chua nhan hé s6.
M, . : Momen do lan can.
M, , : Momen do 16p phu gay ra.
M, ,: Momen do tai trong lan chua nhan hé s6 vuot tai va hé s6 xung kich.
M, : Momen do hoat tai 6t6 (3 truc) chua nhan hé s6 vuot tai va hé so
xung kich.
1.Mat cat 100: M, ,=0
2.Mat cét 101:
+ Theo TTGH CD1:

Mgico= N[1.25 M, + M, + M )+ 1,5M, +1,75. (M, + IM.M; )]
=1,25(1607,1+876+103,4)+1,5.199,9+1,75.(471,08+1,25.869,30)
=6905,58 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=1607,1 (KN.m)
e Giai doan 2: M,=876 (KN.m)
e Giai doan 3: M; .+ M +1,25.M;, + M, =
= 103,4+199,9+1,25. 869,30+471,08=1861,01(KN.m)
3.Mat cat 102:
+ Theo TTGH CD1:

M, pcp= N[1.25 M, + M, + M )+ 1,5SM, +1,75. M, + IM.M, )]
=1,25(2857,1+1557,3+183,7)+1,5.355,1+1,75.(835,79+1,25.1522,8)
=11074,03 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=2857,1 (KN.m)
e Giai doan 2: M,=1557,3 (KN.m)
e Giai doan 3: M, + M, +1,25. M + M, =
= 183,74355,1+1,25. 1522,8+835,79=3278,09 (KN.m)
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4.Mit cat 103:
+ Theo TTGH CD1:

Mp3co= N[1.25 M, + M, + M)+ 1,5M;+1,75. (M, + IM.M )]
=1,25(3749,9+2043,9+241,1)+1,5.466,1+1,75.(1097,17+1,25.1965,69)
=14462,77 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=3749,9 (KN.m)
e Giai doan 2: M,=2043,9 (KN.m)
e Giai doan 3: M, + M, +1,25.M;; + M, =
= 241,1+466,1+1,25. 1965,69+1097,17=4261,48 (KN.m)
5.Mat cat 104:
+ Theo TTGH CD1:

Mucp= NI[1,25 M, + M, + My )+ L5SM ,+1,75. (M, + IM.M; )]
=1,25(4285,6+2335,9+275,5)+1,5.532,5+1,75.(1255,21+1,25.2228,94)
=16492,42 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=4285,6 (KN.m)
e Giai doan 2: M,=2335,9 (KN.m)
e Giai doan 3: M. + M, +1,25.M;; + M, =
=275,5+532,5+1,25. 2228,94+1255,21=4849,39 (KN.m)
6.Mit cat 105:
+ Theo TTGH CD1:

M, pscp= N[1,25 M, + M, + M )+ 1,5SM, ;+1,75. M, + IM.M, )]
=1,25(4464,2+2433,3+286,9)+1,5.554,6+1,75.(1306,87+1,25.2287,6)
=17103,55 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=2228,94 (KN.m)
e Giai doan 2: M,=2433,3 (KN.m)
e Giai doan 3: M, + M, +1,25. M, + M, =
= 286,9+554,6+1,25. 2287,6+1306,87=3831,87 (KN.m)
2.6.2.Luc cat:
Veo=MI[1,25 (Vi + V, + Vi O)+ L5V +175. (Vi + IMV )]
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Trong d6: m=1
IM: hé s6 xung kich (IM=1,25).
V., V,: 1a luc cat do tinh tai & cdc giai doan chua nhan hé so.
V.. : Luc cit do lan can gy ra.
: Luc cat do 16p phu gay ra.
V..: Luc cét do tai trong 1an chua nhan hé s6 vuot tai va hé s6 xung kich.
V..: Luc cét do hoat tai 6t6 (3 truc) chua nhan hé s6 vuot tai va hé s6 xung
kich.
1.Mat cat 100:
+ Theo TTGH CD1:
Vicoco= N[1,25 (Vi + Vo, + Vi )+ 1,5V +1,75. (V, + IM. V)]
=1,25(519+283+33)+1,5.65+1,75.(151,96+1,25.283,22)
=2026,96 (KN)
+ Theo TTGH SD:
e Giai doan 1: V,=519 (KN)
e Giai doan 2: V,=283 (KN)
e Giai doan 3: V. + V|, +1,25.V|| + V;,,=33+65+1,25. 283,22+151,96=603,99
(KN)
2.Mat cat 101:
+ Theo TTGH CD1:
Viooecp= NI1.25 (V, + V, + Vi )+ 1,5V +1,75. (V, + IM.V )]
=1,25(415+226+27)+1,5.52+1,75.(123,09+1,25.253,03)
=1681,91 (KN)
+ Theo TTGH SD:
e Giai doan 1: V=415 (KN)
e Giai doan 2: V,=226 (KN)
e Giai doan 3: V. + V;, +1,25.V; + V;,,=27+52+1,25. 253,03+123,09=518,38
(KN)
3.Mat cét 102:
+ Theo TTGH CD1:
Vieaeo= N1,25 (Vi + Vo + Vi O)+ LSV +1,75. (Vi + IMV )]
=1,25(311+170+20)+1,5.39+1,75.(97,26+1,25.222,16)
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=1340,93 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=311

e Giai doan 2: V,=170

e Giai doan 3: V. + V, +1,25.Vy; + V,,=20+39+1,25. 222,16+97,26=395,35
(KN)

4.Mit cat 103:

+ Theo TTGH CD1:

Vigsep= N1.25 (Vi + Vo, + Vi O)+ 1,5V +1,75. (V,+ IM.V )]
=1,25(208+113+13)+1,5.26+1,75.(74,46+1,25.191,28)
=1005,23 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=208 (KN)

e Giai doan 2: V,=113 (KN)

e Giai doan 3: V. + V| +1,25.Vy; + V,,,=13+26+1,25. 191,28+74,46=352,56
(KN)

5.Mat cat 104:

+ Theo TTGH CD1:

Vioaco= N[1,25 (Vi + Vo + Vi )+ 1,5V +1,75. (Vi + IM. V)]
=1,25(104+57+7)+1,5.13+1,75.(54,71+1,25.160,41)
=676,14 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=104 (KN)

e Giai doan 2: V,=57 (KN)

e Giai doan 3: Vi, + V|, +1,25.V,; + V,,,=7+13+1,25. 160,41+54,71=275,22 (KN)
6.Mit cat 105:

+ Theo TTGH CD1:

Vigsco= N[1L,25 (Vi + Vo, + ViO)+ 1,5V +1,75. (Vi + IM.V )]
=1,25(0+0+0)+1,5.0+1,75.(37,99+1,25.128,7)
=340,01 (KN)

+ Theo TTGH SD:
e Giai doan 1: V=0 (KN)
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e Giai doan 2: V,=0 (KN)
e Giai doan 3: V. + V, +1,25.V; + V|, =0+0+1,25.128,7+37,99=198,87 (KN)
e Vé biéu do bao mé men va luc cit theo TTGHCD1

* Biéu dé boco momen (KN.m)

6905,58

[y

o

=
16492,42

17103,55

Moz
\ M 04

1005,23
676,14
340,01

2026,96

\/101

2.7. TINH TOAN VA BO TRi COT THEP DUL:
2.7.1.S0 bo:

Str dung tao thép 7 soi (¢5mm) 15.2mm, A = 140 mm?’.
+ Cudng do kéo quy dinh ctia thép UST : f |, =1860(MPa) .

+ Gi6i han chdy ctia thép ting suét truée : f, =0.9f  =1674(MPa) .

+ Modun dan héi ctia thép tng suét truée : E, =197000(MPa).

M
+A° =
Pz

+ f, =0,85f, =0,85.1674=1423 Mpa

+Z=09 (H, +ts)—t§s =0,9 (700+185}1—25:1604 mm?

+ M=15430,76.10° N.mm

M 1543076.10° 6
f..Z 14231649

576

0
+ApS =
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7289
40.7

+S0 bo: n=

=6,71 (b6) chon 7 b6 > A, =7600 mm?

(1 b6 =7 tao15.2mm, A(1 tao)=140 mm?)
1- Bo tri va uon cot thép DUL:

200 15
e

o

—

o

=

—

— o

n

—

——— o
w

—
o
~

—

——— o
@]

[
1
3340 | 3340 | 3340 | 3340 | 3340 L ve

1=33400

30¢

Ld=34000

B° t«ng bpt ®Cu
neo

105

D

200 |, 200 1150

+

1350
1550
1700

1150

79

150 £200\t\\(:)\\\<j

100100200}

150 150 150 1150 |, ‘

e Tat ca cac b6 uon cong parabon bac 2:
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V2

- day dam

e Tinh cac thong so hinh hoc ctia cac bo cot thép:

A Nl 7 1N 8f2
1) Chiéudai 1l béla L=I +T

8.50°

BG6 1 ¢61=33400, f,=150-100=50 - L ,=33400+ =33400,2 mm
3.33400

8.150°
3.33400

B6 2 ¢6 1=33400, f,=350-100-100=150 - L,=33400+ =33401,7 mm

8.1050°

B6 3 ¢6 1=33400, f,=1700-100-550=1050 - L,=33400+ 3 33400:33493,8 mm

2
B6 4 c6 1=33400, f,=1700-200-350=1150 > L, =33400+ 51120
3.33400

=33511,6 mm

8.1250°

B6 5 ¢6 1=33400, f,=1700-300-150=1250 - L,=33400+ 3 33400:33531 mm

*Chiéu dai trung binh:

L = 2.(334002 +334017) +334938+335116+ 33531
th
7

=33448,6 mm
2) ToadoyvaH:
+y= A;—Zf (I-x)x va H=f+a-y

B6 1 c6 a=100 mm
B6 2 c6 a=100+100=200 mm
B6 3 ¢6 a=100 mm
B6 4 ¢6 a=200 mm
B6 5 c6 a=300 mm
*Tai MC101 -> x=3340 mm

4f _ 450

B6 1: £=50 | a=100, y=—0 (I—x)x= .€3400—-33403340=18 mm
© a y=z =0x= oo € 3
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H=f+a-y=50+100-18=132 mm

B6 2: f=150 , a=200, y= |2 (|— X)X = 2;50 .€3400-3340.3340=36 mm
H=f+a—y=150+200—36=314 mm
4.1050

B6 3: £=1050 , a=100, y— (|— = o €3400- 3340 3340=396 mm

H=f+a-y=1050+100-396=754 mm
4.1150

B6 4: f=1200 , a=200, y— E (|— X)X = e44oo 3440 3440=432 mm

H=f+a-y=1200+200-432=968 mm

B6 5: f=1250 , a=300, y—‘:zf (- x)x _;13?050

H=f+a-y=1250+300-468=1132 mm
*Tai MC102 -> x=6680 mm

€3400-3340.3340=468 mm

450

B6 1: £=50 , a=100, y— (|— = €3400- 6680 5680=32 mm

H=f+a-y=50+100-32=118 mm

41 4.150
B6 2: £=150 | a=200, y=—— (I - x)x=
© a y=r U=0x=0n

63400 6680 5680=64 mm

H=f+a—y=150+200—64=236 mm

4. 1050

B6 3: f=1050 , a=100, y— (|— X)X = es4oo 6680.5680=704 mm

H=f+a-y=1050+100-704=496 mm

BG 4: =150 , a=200, y=-1 (| —xx = 41150
| 33400°

H=f+a-y=1150+200-768=632 mm
4. 1250

63400 6680.5680=768mm

Bo 5: £=1250 , a=300, y— (I— X)X = 63400 6680.5680=832 mm

H=f+a-y=1250+300-832=768 mm
*Tai MC103 -> x=10020 mm

450 34400 10320.10320=42 mm

B6 1: f=50 , a=100, y=‘:—2f(| —X)X=

H=f+a-y=50+100-42=108 mm
4. 150

Bo 2: =150 , a=200, y— (I— X)X = 63400 10020.10020=84 mm
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H=f+a-y=100+200-84=216 mm

BG 3: £=1050 , a=100, y= "1 (1 - x)x= 41050
| 334007

H=f+a-y=1100+100-924=276 mm

41 41150
B6 4: £=1150 , a=200, y=—a- (- x)x =
© a y=r (=0x=0

33400 10020.10020=924 mm

.€3400-10020.10020=1008mm

H=f+a-y=1150+200-1008=392 mm

B6 5: £=1250 , a=300, y= ‘:Zf (1 - x)x = 21250

63400 10020,10020=1092 mm

H=f+a-y=1250+300-1092=508 mm
*Tai MC104 -> x=13360 mm

450

B6 1: £=50 , a=100, y— (|— x= - €3400- 13360,)13360=48 mm

H=f+a-y=50+100-48=102 mm
4.150

Bo 2: £=150 , a=200, y= |2 (I— X)X = 63400 13360.13360=96 mm

H=f+a—y=150+200—96=204 mm
4, 1050

B6 3: f=1050 , a=100, y— (|— = o €3400- 13360,)13360=1056 mm

H=f+a-y=1100+100-1056=144 mm

41150 (33400 13360.13360=1152mm

B6 4: f=1150 , a=200, y= |2 A0 wx=

H=f+a-y=1150+200-1152=248 mm
4. 1250

Bo 5: £=1250 , a=300, y— (I— X)X = 63400 13360.13360=1248 mm

H=f+a-y=1250+300-1248=352 mm
*Tai MC105 -> x=16700 mm

450

B6 1: £=50 , a=100, y— (|— W= €3400- 16700,16700=50 mm

H=f+a-y=50+100-50=100 mm

41 4.150
B6 2: £=150 | a=200, y=—1 (I - x)x=
© a y=r (=0x=o

H=f+a-y=150+200-100=200 mm
4. 1050

33400 16700,16700=100 mm

Bo 3: f=1050 , a=100, y— (I— X)X = 63400 16700.16700=1100mm
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H=f+a-y=1100+100-1100=100 mm

41 4.1050
B6 4: £=1150 | a=200, y=— (I - x)x = .
Y= =0x= o

H=f+a-y=1150+200-1200=200mm

41 41250
B6 5: £=1250 . a=300, y=—a (- X)x = .
© a y=r (=0x=00

H=f+a-y=1250+300-1300=300 mm
Ta c6 bang toa do cot thép DUL:

€3400-16700.16700=1200mm

€3400-16700,16700=1300 mm

) MC100 MC101 MC102 MC103 MC104 MC105
Bo H(mm) y(mm) H(mm) | y(mm) [H(mm) y(mm) H(mm)| y(mm) |H(mm) [y(mm) H(mm) y(mm)
1 150 0 132 18 118 32 108 42 102 | 48 100 50
2 | 300 0 264 36 236 64 216 84 204 96 200 | 100
3 11200 | O 804 396 496 | 704 | 276 924 144 |1056| 100 |1100
4 11400 | O 968 432 632 | 768 | 392 | 1008 | 248 |1152| 200 |1200
511600 | O 1132 | 468 768 | 832 | 508 | 1092 | 352 |1248 | 300 |1300

*Tim trong tam c6t thép DUL:
+ MC 100:

H
o
o

200 | 200 150

1350
1550
1

1150

Yp

[ J ®
[ J [ J
150,200 )

a,.€50.2 +350.2+1200+1400+1600
7.4,

V= =721,46 mm

Véi a,: dién tich 1 b6

+MC 101:
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|

968
1132

804

Yp

=
©
~

o
]
-

_ &, €322+264.2+804+ 968+1132:

. =490,31 mm
7.4,
+MC 102:
® .
;.'- ©
° o —°
| pat
y,= a,.€18.2+236.2+496+632+ 768/:372 mm
7.4,
+MC 103:
. N
X o F e —_g°
> R
® ® T &
‘ 2
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_ a,.€08.2+216.2+276+392+ 508:

b =260,57 mm
7.2,
+MC 104:
® i ® —
® < Q| @
a..€02.2+204.2+114+248+352
p =2 ¢ ~=173,14 mm
7.4,
+MC 105:
® i ® °
o
o ® © o 518 ﬁ§ ®
>_ o o
| — —
|
_ 8,4002+200.2+100+200+300__; 51 4o 0

’ 7.a,
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2.8.Tinh dac trung hinh hoc tiét dién:
1.Mat cat 105 (giira nhip):
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 rong):

2 2
+F =n zxd :7.3’14'60 =19782 mm®
©h g 4

b | b,
g\mnx ) b, l,/l,mn
T ” L
| .
I |

/ +A,=A  -F,=592000-19782=572218 mm?

Hat 7 | +Momeninh véi diy: %,y , =171.43 mm
b, i b..

/ 1yb so,=s o - Foy,»=737000000 — 19782.171,43 =
1 1 L | 7336087717 mm’

/ L

Hd 2 EI;: 3. qo

% +yd1=Wd:1282,04 mm

/ d
T, : FD\ - M yg +y',=H, —y% =467,96 mm

E. 197000
H —F ==5= =5,51 (hé 56 quy ddi tir thé
ng I jrip +n, E. - 35750 (hé so quy doi ép
b, sang bé tong)
|
H 3 H 3 t 3
+11:h/\/' 1; +hN'Hd-(yd1 _7(1)2 +(bt _h/\/)-]t:l_z"'(bt _h/v)-tl'(y 1 _%)2 +2'h/'1_qzl+
3
+2-Q/-Hq1(yt1 ql) +(b1 l:l/\/) (b1 l1/\/) qu (y 1 q2)2 - Fo-(ydl _yp)2
3
1,2200. 1799 1200.1700.(1282, o4-i00 )?+(600-200). ﬂ +(600-200).80.(467,96-

3 3
22;5 +2.300.225.(467,96- 8o-§) +(600-200). 300

—) +2.300. +(600-

200).300.(1282, 04-@) -19782.(1282,04 — 171,43)?

l,= 3,06.10" mm*

W, =238999886 mm’

b
Yy

+

Wy

—1 653902043 mm®
Y
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+e,=y9 — y,=1282,04 -171,43=1110,6 mm
b) Giai doan 2 (sau bom vita)(truc 2-2):
+A,=A+n, A | =572218+5,51.7600=614094 mm’
+S.,=n, A ( yO'l —¥,)=5,51.7600.(1282,04 -171,43)=46507485 mm®

4o =S - 46507485 oo
A, 614094

+y? =y¢ —¢,=1282,04 -75,7 =1206,34 mm

+y', =H, —y*,=1700-1206,34 =543,66 mm

+1, =1 +A, ¢34 A L L(y?,-y )2 =3,06.10" +572218. 75,7 2 +5,51.7600.( 1206,34 -
171,43) 2 =3,54.10" mm"*

1

s, =t2 =35410° 94140608 '
y', ~ 1206,34
1

s, =12 =354100 _ 651145058
Y, 54366

¢) Giai doan 3 (khai thac):

+A,=A, +%x Sxt, = A,+N, xS xt, =614094+0,774.2400.185=957750 mm?

d

=5

t

|
1

t +S,,=n,xSxt x(yt, —=)=
= 2-2 b s 2
ks 2
*V ’_‘ | \—‘ 185
gl ' o =0,774.2400.185. (543,66—7) =155043841
b 3
3 |W ¥
: : BT mm?
1 ey [
I mit J.z- ve, = Seo o 155043841 0 o
| d A, 957750
| ¥,
T'F L T 4y, =y",+c, =1206,34 + 161,88=1366,22 mm
e % +y, = H, -y =1700-1366,22 =383,78 mm
. \ll‘

3

=1, 4 Axet £ [S xSt (v + 2] -

3
185 +2400.185.( 383,78+ 1

1,=3,54.10M+614094.161,882+0,774[2400. o TR

)2

l,=4,3.10" mm*
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Do dn tot nghiép Khoa xdy dwng cau dwong

1
W, :I%:ﬂ—311689828 i
y°,  1366,22
1
s, =—2=4310" - 571591658 mm’
Y, 38378
1
FW P =12 4310° 75600498 mm’

BTyt - © 383,78+185
2.Mat cit 100 (tai gdi):
a) Giai doan 1 (truc 1-1):
b=b,=600mm, b, =b, =100 mm,Hy;=225mm

]
t 100& t|; /bjoo
B t L 2 2
N, T +F,=n, 700 =7, 31460 14767
I | j 4 4
H
+L n ol | |, +A,=A-F,=1090000-19782=1070218 mm’
bl : b £ Yy
¥
3 ' B oo | +Mo men tinh vé6i ddy: S°,,y  =807,1 mm
&2
| S A )
i H H
Ha 2 CPN ¥ 20T Sod:blzd +2b,Hg, (Hy _t1_7ql) -Foye
Gl 600.1700°
+ . ya i = =, +2.100.225.(1700-80-c)-
|
H‘qz | " 19782.721,46
. |
! : P = 974500647 mm’

L _S% 974500647 _g,

+y°,= = 1 mm
Y17TA T 1070218

+y',=H, —y% =1700-911=839 mm
+e,=y%, -y, =911-721,46=189,54 mm
3 3

H H
+11:b1-ﬁ+b1-Hd-(yd1 d) +2Q/ +2t\/ qu (y1 -t - Tm)z_lzo-eo2

1700 225°

3
1700" , 600.1700. | 9111790 +2.1oo.
2 12

1,=600. 225]

+2.100.225. (839 80— =

-19782.189,542
|,= 2,88.10* mm*

W, = =550 316136114 mm’
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Do dn tot nghiép Khoa xdy dwng cau dwong

11
+w,, =t 2288107 349565703 mn
" 839

b) Giai doan 2 (sau bom vita)(truc 2-2):

on - E, _ 197000
""E, 35750

=5,51 (hé so quy dai tir thép sang bé tong)

+A,=A+n, A =1250218+5,51.7600=1292094 mm’
+S.,=n, A €=5,51.7600.174,9=7324112 mm’

po,eSu 7324112 g
A, 1292094

+y? =y —¢ =911-5,67=905,33 mm

£yt =H, —y*,=1700-905,33 =844,67 mm

+,=1+A, 240, A L (YY,-y,)?=2,88.10" +1070218.5,67 > +5,51.7600.( 905,33-
721,46) > =2,89.10* mm*

1
AW, =12 = 289107 _ 319590616 mm’
y?, 905,33
1
2w, =tz =28910% _ 345145453 mm?
y, 8446

¢) Giai doan 3 (khai thac):

+A,=A, +%x Sxt, = A,+n, xSxt, =1292094 +0,774.2200.185=1635750 mm?

d

1| h=s L t

EV +S, ,=n x Sxt; X(ytz_é):
|
mﬁ | j I =0,774.2200.185.( 844,67-%3):258487734

b 3

n |W Yo

: : BT mm?

1 e [

o e J.z- so,mSae 2584877340 0
d A, 1635750

| ¥

T'F L @+ =y, + ¢,;=905,33 +158,02 =1063,35 mm

la I +y', = H, —y®, =1700-1063,35 =686,65 mm

. \lp

3

1= Lot Ayxe S e+ St (3 + 2] =
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Do dn tot nghiép Khoa xdy dwng cau dwong

3
185 12200.185.( 686,65+ 15>

12 2

1,=2,89.10* + 1292094. 158,02+0,774.[2200. )?

1,=5,3.10" mm*

11
sy, =2 =310 _498424790 mm?
Y, 10633
11
sW,, =-2=5310" _ 291863305 mm
y', 686,65
1
FW =18 5310°  _608042219 min’

BTyl o+t 686,65+185
3.Mat cat 101 :
a) Giai doan 1 (cang kéo c6t thép DUL-trix 16 rong):

2 2
bx o, +FO:nb7ZXd :7><3’14X60 =19782 mm?
L\mn by b, 11,4,100 4 4
ol % - +A,=A  -F,=592000-19782=572218 mnm’
Hut 7 +Mo6 men finh v6i ddy: S°,, y ,=490,31 mm
t
h” L bu
v / 1 L §° =S -F,y,=737000000 - 19782.490,31 =
1 __ ..l | 727300688 mn’
% +yd1:ﬁ:1271,02 mm

o / i la syt =H, - y9,=478,98

T- \\ . 1 YZ +Y1_Hd_y1_ J mm
| E. _ 197000 o
qu _}“p +n, = E:) = 35780 =5,51 (hé s6 quy doi tir thép
F F
by, sang bé tong)
| +1,=
AL T L 0 Y S R P L P
12 R ‘ 12 B 12
t qu 2 HqZ3 d Hq2 2 d 2
+Z'tl/'qu(yl_tl_T +(b1_h/v) 12 +(b1_hN)'Hq2'(y 1 2 ) _FO'(y l_yp)
3
1,=200. 170203 +200.1700.( 1271,02-@)%(600-200). % +(600-200).80.( 478,98-
3 3
%)%2.300. 22; +2.300.225.(478,98-80-2275)2+(600-200). 3‘1)2
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Do dn tot nghiép Khoa xdy dwng cau dwong

300

+(600-200).300.( 1271,02-7)2-19782.( 1271,02-490,31)

l,= 3,13.10" mm*

+W,, =1 2246258910 mm’

Y
1y
ytl

+e,=y% —y,=1271,02 -490,31=780,71 mm

+W, =-1=653471961 mm’

b) Giai doan 2 (sau bom vita)(truc 2-2):
+A,=A+n, A | =572218+5,51.7600=530342 mm?
+S.,=n, A ( yO'l —Yp )=5,51.7600.( 1271,02 -490,31)=32693012 mm’

b m S 232693012 o)

+y¢ =y —¢ =1271,02-61,65 =1209,35 mm

+y',=H, —y’,=1750-1209,35=540,65 mm

1, =1, +A, % +n, A L(y?,-y,)? =3,13.10% +572218. 61,657 +5,51.7600.( 1209,35 -
490,31) ?
=3,37.10" mm*

1
s, =12 2387107 578662001 mm?
y, 1209,35
1
. . Cww, =12=33710 693393777 e
o 1 y', 540,65
L -
+ f | j ¢) Giai doan 3 (khai thdc):
a1 I t
O € . +A3=A2+5><S><ts=A2+nb><S><tS
y E
7 | 13 L 2 d
| o J =530342+0,774.2200.185=873998 mm’
Ha 2 2
| t
i yd +SZ—2:anSth x(ytz_Es):
F 3,
| ] v - 185,
H‘qz — =0,774.2200.185.( 540,65 'T)_
. \Ipp
154009436 mm’
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Do dn tot nghiép Khoa xdy dwng cau dwong

S,, _154009436_
A, 873998

+ C)= 176,2mm

+y%, =y", +c, =1209,35 + 176,2=1385,55 mm
+y', = H, —y®, =1700-1385,55 =364,45 mm

3

*l,=1,+ A xc%, +n[S ><t15—2+S><ts(y3I +t§S)2]:

3
185 12200.185.( 364,45+ 18°

12 2

3 = 3,37.10"+530342.176,2%+0,774.[2200. )]

l,=4,26.10" mm*

|, _4,26.10" _

+W,, =—2-="""""_=307604832 mm’
y, 138555
11
AW, =13 =426107 _ 1160884621 mm?
v, 36445
11
sw . =—ta = 426100 295950775 mm

BT yL+t, 364,45+185

4.Mat cat 102 :
a) Giai doan 1 (cang kéo c6t thép DUL-trix 16 rong):

sang bé tong)

2 2
DX | b? +F0:nb7r><d :7x3’14><60 =19782 mm2
Ll\mn by b, 11,4100 4 4
— 1 — +A,=A _-F,=592000-19782=572218 mm’
?L I I 1% 70
Hoy /r A ~ L 34 . QO —
Rl t[/ t +Mo men tinh v6i day: S°;,y /=372 mm
h” LA bu
/ il r.ftz §°,=S , - F,y,=737000000 — 19782x372 =
; R 729641096 mm’
p / E': a. SO
% +yd1:Wd =1275 mm
Fa / O d ¢ _ d —
T' . [ 1 ye +y,=H, -y =475 mm
H __\I'*_ _ ES — 1970002 ~ A Re N P
|q2 o +n, = E. = 35750 5,51 (hé so quy doi tur thép
I I
by
|
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Do dn tot nghiép Khoa xdy dwng cau dwong

3

_ H 2 Hy
+I,= 'Hd'(yl__ +(b - lM) +(b —hy ).y - )+2-bv-?

3

+2-bv-Hq1(yt1—t1— )+(b1 hN) + (B by ) Hop (Y - qz)2—':0-(ydl—yp)2

1700° 1700 80°

1,=200. +200.1700.( 1275- )2+(600- 200). — +(600-200).80. (475-_) +2.300.

3 3
22; +2.300.225.( 475-80- 225 124(600-200). <0 +(600-200). 300(1275-@)

19782.( 1275-372)
l,= 3,2.10" mm*

+W ———247447604 mm’
y*

1

+W,, =1-673684211 mm’

Y
+e,=y% — y, =1275-372=903 mm
b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A+n, A =572218+5,51.7600=614094 mm’
+S.,=n, A ( yO'l —Y,)=5,51.7600.( 1275-372)=37814028 mm’

+ Cl:hzﬂél028 =61.58 mm
A, 614094 ’

+y?, =y% —¢ =1275-61,58 =1213,42 mm
+y',=H, —y’,=1700-1213,42 =536,58 mm
+,=1,+A,.c% 4+, A L (Y°,-y, )7 =3,2.10" +572218. 61,587 +5,51.7600.(1213,42-372)

2 =35.10" mm*

11

W, =2 =3510 _ 966689092 mm?
. 121342
11

aw, =12 =320 _ 555979250 mm
y', 536,58

¢) Giai doan 3 (khai thac):

+A,=A, +%x Sxt, = A,+n, xSxt, =614094 +0,774.22200.185=957750 mm’

d
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Do dn tot nghiép Khoa xdy dwng cau dwong

h=5

+S, ,=n,xSxt, ><(yt2 —ts):

—

|
1

. t
. 2
4 |
mﬁ j I = 0,774.2200.185.( 536,58 -325) = 152610757 mm’
b 3
Y t
. ! Y
. 132 4 o,=Sez = 152610757 ~159.3 mm
| | A, 957750
H U

+y%, =y, +c, =1213,42 + 159,3 =1372,72 mm

T. - vi o 4y, =H, -y =1700-1372,72 =377,58 mm
oz T 2 t° R
" Ma >"I3:I2+AZ><C2+nb[S><15—2+S><tS(y3 +§5)]:

LAJ{Q

185° 185

|5 = 3,5.10"+614094. 159,3%+0,774.[2200. " +2200.185.( 377,58 +7)2]
l,=4,4.10" mm*
11
AW, =3 = 4410 - 359354990 mm
y', 1372,72
11
AW, =3 =4410" _ 1165315060 mm?
h | |Cl2 y 3 377,
1EIEIX b, 100 11
I W =—to = 44100 _ 755110989 mm?
B’EP. | /f I y,+t, 377,58+185
iq_1 t[/ 5.Mat cat 103 :
t <
b, T 7L by gt a) Giai doan 1 (cang kéo cot thép DUL-trir 16
2
/ rong):
1 | 1 R 2 2
L 2 2/; 5, +F,=n, ’”;d :7><3’14260 =19782 mm?
i / .| +A=A,-F,=592000-19782=572218 mm?
o . ¥y
T' 12 +Mo men finh v6i ddy: S°,, y , =260,57 mm
qu __;Tp °.=S, - F,y,=737000000 - 19782x260,57 =
I i 5
b, 731821953 mm®
| +y ¢ =S—Od=12789 mm
l )
A

+y',=H, -y =471,1 mm
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Do dn tot nghiép

Khoa xdy dwng cau dwong

o - Es - 197000
""E, 35750

+I,=

3

+Zthql(yl tl_ (bl t1/\/)

17003 1700

1, =200. +200.1700.(1278,9-

3
+2.300.2%° 225
12

1278,9 -@) -19782.( 1278,9 -260,57)

l,= 3,2.10" mm*

+W ———248058530 mm®

1

+W,, =1 =679261303 mm’

_1
y
+e,=y% —y,=1278,9 -260,57=1018,33mm

b) Giai doan 2 (sau bom vita)(truc 2-2):

+A,=A,+n, A =572218+5,51.7600=614094 mm’

+S.,=n, A ( yO'l —Y¥,)=5,51.7600.( 1278,9 -260,57)=42643587 mm®

4oy S = 42643587 g0 14 mm
A, 614094 ’

+y? =yd —c =1278,9 -69,44 =1209,46 mm
+ yt2 =H, - yd2 =1700-1209,46 =540,54 mm

=5,51 (hé so quy dai tir thép sang bé tong)

o _Hoye o ob,). Bt (b, —b, )t(y, — &
Y+ nN).12+<bt b)Y

+ (B~ by ) Hop (Y, -

+2.300.225.(471,1 - 80-—) +(600-200).

)2 - FO'(ydl - yp)2
)*+(600-200). = +(600-200).80.(471, 1-_)

- +(600-200).300.(

+1,=1 +A,C% 4+ A LYY,y )2 =3,2.10" +572218.69,44 7 +5,51.7600.(1209,46-

260,57)% =3,6.10"* mm*

AW, =2 =3010" _ 998037150 mm
v, 1209,46
11

aw, =12 =3610" _ 666000666 mm’
. 540,54
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Do dn tot nghiép Khoa xdy dwng cau dwong

¢) Giai doan 3 (khai thac):

+A,=A, +%x Sxt, = A, +n,xSxt, =614094 +0,774.2200.185=957750 mm?

d

h=3

t

|
1

EV - TS, ,=n,xSxt, x(ytZ_ES):
|
mﬁ ' j I = 0,774.2200.185.( 540,54 -%5) = 153971634 mm’®

b 3
Y .

3 | R
| : 4 0,= S22 = 153971634 00 g
| ; 1 J A, 957750

Hd 2 4|1 9y

+y', =y’ +c,=1209,46 + 160,8 =1370,26 mm

’ L 2 4y =H, -y, =1700-1370,26 =379,74 mm
i 1 ) t Coty
" " = 1 A xe # S s £ St (v +2)7] =

LAJ{Q

[

3
I = 3,6.10" +614094. 160,8 2+0,774.[2200. 1;3523 +2200.185.( 379,74 +£25)2]
l,=4,5.10" mm*
11
AW, =3 = 4510 _ 330957949
y%,  1370,26
11
sW,, =3 =4510" 1185021330 mm?
y', 379,
11
W =—to = 45100 _ 795876858 mm
y,+t, 379,74+185
) 6.Mat cat 104 :
f
| 2 .. - . o 2 4N 1A
mux » 4 1» /1, - a) Giai doan 1 (cang kéo c6t thép DUL-trur 16
LJ\ L ' b rong):
1 ) )
o 7 #8,=n, =7, 32O 19787 o
t
h"'r" B bu l-'l"»] t
/ Y2 +A,=A -F,=592000-19782=572218 mm’
1 % E; 1. =k +Mo6 men tinh v6i day: S°,,y ,=173,14 mm
2 [ .
% ’ S°,=S, - F,y,=737000000 — 19782x173,14 =
3
N / ¢ |, 733574045 mm
T :
L T
2 ; 1 XD1301C Trang 126
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Do dn tot nghiép Khoa xdy dwng cau dwong

d — Sod —
+y l_W_1282 mm
+y', =H, —y% =468 mm
+n, = EZ = 1:577050(? =5,51 (hé so quy dai tir thép sang bé tong)
H 3 H 3
+1,= d —7d)2+<bt—m).f—2+<bt—m).tl.(yz—%)%z.m.l—p
3
+2h/ qu(yl tl_ (bl t1/\/) (bl QN) qu (y 1 qz)Z_FO'(ydl_yp)2
3
1, =200, 1700 +200.1700.(1282-1700 )?+(600-200). ﬂ +(600-200).80. (468-—)
3 3
+2.300. 21225 +2.300.225.( 468- 80-22—5) +(600-200), 302 +(600-200).300.(1282-
300,

=)’ -19782.(1282-173,14)
l,= 3,2.10" mm*

+W,, =1 =249609984 mm’

b
Yy

+W,, =L =68346860 mm’
y

1

+e,=y% — y, =1282-173,14=1108,86mm
b) Giai doan 2 (sau bom vira)(truc 2-2):
+A,=A+n, A =572218+5,51.7600=614094 mm’
+S,.,=n, A ( yo'1 —¥,)=5,51.7600.(1282-173,14)=46434621 mm®

4 oym Su 2 42643587 _op 0
A, 614094 ’

+y¢ =y —c =1282-75,6 =1206,4 mm
+y',=H, —y",=1700-1206,4 =543,6 mm
#1, =1 +A e 40, A LYY,y )7 =3,2.101 +572218.75,6 % +5,51.7600.( 1206,4 -

173,14)* =3,7.10" mm*

+W,, =% =—""""=306697613 mm®
y 6,4
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Do dn tot nghiép Khoa xdy dwng cau dwong

11
W, =tz :%: 680647535 mm’
y

¢) Giai doan 3 (khai théc):

+A,=A, +%x Sxt, = A, +n, xSxt, =614094 +0,774.2200.185=957750 mm’

d

h=5

| L t
:5% . Y +S,,=n,xSxt, X(ytz_é):
+ |
mﬁ | W L = 0,774.2200.185.( 543,6 -1_25) R
b 3
i t
3 | R
. ’ 4o,=Sez = 1550282221y 0
1 J A, 957750
Ha 2 LT
| ] +y® =y +c,=1206,4 + 161,8 =1368,2 mm
| '3
i L v& 4yl =H, -y’ =1700-1368,2 =381,8 mm

i 1 , t> Coty
! _ >“I3:I2+A2><c2+nb[8><15—2+8><ts(y3 +ES)]:

_ 1 2 185° 185.,
I;=3,7.10" +614094. 161,8 “+0,774.[2200. +2200.185.(381,8 + —)]

12 2
l,=4,6.10" mm*
11
+W,, =3 =4610" _ 339333971 oy
y', 1368,
11
sW,, =3 =4610" - 1504819277 mm?
. 38l
11
sw p =—ta = 4810 891573747 e

y',+t,  381,8+185
2.9.Tinh ing suit mat mat trong cot thép DUL:
2.9.1.Mat do ma sat :
Afpe = T, (L—e ")
Trong do :
- f, :ung suat khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10""/mm
-u=0.23.

-x :1a chiéu dai b6 cép tinh tir diu kich neo dén mat cat dang tinh us mat mat .Tinh
khi kich 2 dau :
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Do dn tot nghiép Khoa xdy dwng cau dwong

0.1 0.1L _ 0.L . 0.1L , 0.1L

I |
1 1

+

il 1 1
100 101 102 103 104 105

+vay X clia tat ca cdc bo tai MC100 déu bang khong .

+X ctia b6 tai mat cit 104 bang 1 nira chiéu dai toan bo L, cta nd.

+tinh X cuia 1 bo tai mat cat bat ki duoc tinh gan ding nhu sau :
*Tai MC 101:

X, =407 +(y,7) - X, =X,.

*Tai MC 102

_ 2
X, = X, +~/(0.10)% +(y, - y,)
*Tai MC 103:

- 2
Xy = X, +0.10)2 + (Y, - ¥,)
*Tai MC 104:

- 2
Xy = Xa +4(0.)2 +(y, - ¥5)
a.Tinh cho b6 1:

X, =+/3340% +18% =3340,05 mm

X, =+/3340% + (32 —18)? =3340,03 mm.

X, = /33407 + (42—32)% =3340,0 1 mm.

X, =+/3340° + (48— 42)? =3340mm.
b.Tinh cho b6 2 :

X, =+/3340% +362 =3340,19 mm

X, =+/3340% + (64 —36)? =3340,11 mm.

X, =+/33407 + (84— 64)? =3340,06mm.

X, =+/3340% + (96—84)° =3340,02mm.
c.Tinh cho b6 3 :
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Do dn tot nghiép Khoa xdy dwng cau dwong

X, =+/3340% +396? =3462,72 mm

X,

34407 + (704 —396) =3353,76 mm.

X, =+/3340% + (924—704)% =3347,03mm.

X_4 = \/33402 +(1056—924)% =3342,53mm.
d.Tinh cho b6 4 :

X, =+/33407 +4322 =3467,02 mm.

X, =/33407 + (768—432)2 =3356,37 mm.

X, =+/3340% + (1008—768)* =3348,36mm.

X_4 = \/33402 +(1152-1008)* =3343,01mm.
e. Tinh cho b6 5 :

X, =+/3340% + 4682 =3371,69 mm.

X,

/33407 +(832—468)% =3359,20 mm.

X, =+/3340% + (1092—832)% =3349,8 I mm.

X, = \/33402 +(1248-1092)* =3343,54mm.
+a :1a tong gid tri tuyét d6i cac géc udn cua bo ct tinh tir vi tri kich dén mat cét :
a=a,—-a,.
Véi «,:la goc ti€p tuyén véi duong cong tai goc toa do .
a, :1a géc gitta ti€p tuyén véi duong cong tai toa do x .
-duong cong bo ct :
y= 4 (1-x)*x

|2

> g, = #(1—%).
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red

v Y

Tinh «,,a,,« cho cic bé cap tai cac mat cat can tinh us mat mat:

+Tinh ¢, cho cac b6 (x=0):

-bo 1 :tge, =£(1—%

)_ 4,50
| )~ 33400

2xj 4150
33400

62 : tgaozﬂ[l——

x

b6 3: tgar, = 2000 1979 s o, =7.2886d0 =0.1272rad
33400
b6 4 : tga = 211990 1395 5 ¢, =7,9415d6 =0.1386rad
33400
165 : tga, = 212200 1512 5 o, =8,5979d6 =0.1501rad
33400
Lap bang :
Ténbo | x(mm) |L(mm) | f (mm) | «,
(rad)
Bo1 0 33400 50 0.0056
Bo 2 0 33400 150 0.0116
Bo 3 0 33400 1050 0.1272
Bo 4 0 33400 1150 0.1386
Bo 5 0 33400 1250 0.1501

+Tinh «, tai cac mat cit cho cac bo :

(+)Tinh « cho cac bé tai cac mat cat :

Cong thitc: a=0¢,-«

X

> X

(-0 =0.0058 > o, =0.3209d6=0.0056 rad

(-0 =0.0116 > «,=0.6646d6 =0.0116rad

SVTH :Pham Van Qudn — Lop XD1301C

Trang 131



Do dn tot nghiép Khoa xdy dwng cau dwong

*Tai mat cat 101 ¢6 :x=3340 mm.

_3)= 450 (| 2.3340
| )~ 33400

33400

bo1: >tga, =$(1 j=0,00465 > &, =0,00465rad.

Tuong tu ta c6 bang sau :

Tén b6 | x(mm) | L(mm) | f,(mm) | ¢, (rad) | ¢, (rad) | « (rad)
Bo 1 0 33400 50 0,00465 | 0,0056 | 0,0009
B6 2 0 33400 150 0,0093 | 0,0116 | 0,0023
B63 0 33400 | 1050 | 0,1023 | 0,1272 | 0,0249
Bo 4 0 33400 | 1150 | 0,1116 | 0,1386 | 0,027
B65 0 33400 | 1250 | 0,1209 | 0,1501 | 0,0292

*Tai mat cat 102 c6 :x=6680 mm,

Tén b6 | x(mm) | L(mm) | f;(mm) | «, (rad) | «,(rad) | « (rad)
Bo 1 0 33400 50 0,0035 | 0,0056 |0,00210
B6 2 0 33400 150 0,007 | 0,0116 | 0,0046
B63 0 33400 | 1050 0,077 | 0,1272 | 0,0502
Bo6 4 0 33400 | 1150 0,084 | 0,1386 | 0,0546
B65 0 33400 | 1250 0,091 | 0,1501 | 0,0591

*Tai mat cat 103 ¢6 :x=10020 mm,

Tén b6 | x(mm) | L(mm) | fi(mm) | o, (rad) | o, (rad) | « (rad)
Bo 1 0 33400 50 0,0023 | 0,0056 | 0,0033
B6 2 0 33400 150 0,0046 | 0,0116 | 0,007
B63 0 33400 | 1050 | 0,0506 | 0,1272 | 0,0766
Bo6 4 0 33400 | 1150 | 0,0552 | 0,1386 | 0,0834
B65 0 33400 | 1250 | 0,0598 | 0,1501 | 0,0903
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*Tai mat cat 104 c6 :x=13360 mm,

Tén bé | x(mm) | L(mm) | f;(mm) | ¢, (rad) | o, (rad) | « (rad)
Bo1l 0 33400 50 0,0012 | 0,0056 | 0,0044
Bo6 2 0 33400 150 0,0024 | 0,0116 | 0,0092
Bo 3 0 33400 | 1050 | 0,0264 | 0,1272 | 0,1008
Bo 4 0 33400 1150 0,0288 | 0,1386 | 0,1098
Bo 5 0 33400 1250 0,0312 | 0,1501 | 0,1189

*Tai mat cat 105 thi tat ca cacbé cé o, =0= a = o,

Tinh ing suat mat mat do ma sat tai cac mat cat lap thanh bang:

a,Mat cat 101:
B6| L | f, K X | 4| «a e |(kx+ ) | 1— g €ne Alee
(MPa)
1 {33400,2|1488(6,67*%10/-7|3340,05|0,23| 0,0009 {2,7182| 3,717 3,717 | 3,72
2 |33401,71488|6,67*10"-73340,190,23| 0,0023 |2,7182| 4,195 4,195 | 4,20
3 |133493,81488(6,67*10*-7|3362,72(0,23| 0,0249 |2,7182| 11,910 | 11,910 | 11,91
4 |133511,6(14886,67*10"-7|3367,02/0,23| 0,027 |2,7182| 13,119 | 13,119 | 13,12
5| 33531 [1488(6,67*10"-7|3371,690,23| 0,0292 |2,7182| 13,378 | 13,378 | 13,38
> Af 46,32
Afo 17 6,62
a,Mat cat 102:
|| Afpe
B6| L fo K X H a e | —(kx+u) |1—e @
(MPa)
1 [33400,2|1488|6,67*10"-7|6880,080,23(0,00210|2,7182| -0,0051 | 0,0051 | 7,53
2 |33401,7|1488|6,67%10*-7| 6880,3 [0,23| 0,0046 |2,7182| -0,0056 | 0,0056 | 8,38
3 |33493,8/1488|6,67%10"-76919,48 0,23| 0,0502 (2,7182| -0,0162 | 0,0160 | 23,85
4 |33511,6|1488|6,67%10"-76923,390,23| 0,0546 (2,7182| -0,0172 | 0,0170 | 25,34
5| 33531 |1488/6,67%10"-76880,08 0,23| 0,0591 |2,7182| -0,0182 | 0,0180 | 26,81
> Af e 91,91
Afo 17 13,13
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a,Mat cat 103:

Bo

pi

K

~(kx+ par)

1_ e_ (X+/1a:

Af PF
(MPa)

33400,2

1488

6,67%107-7

10320,09

0,23/0,0033

2,7182

-0,0076

0,0076

11,33

33401,7

1488

6,67+101-7

10320,36

0,23| 0,007

2,7182

-0,0085

0,0085

12,58

33493,8

1488

6,67+101-7

10363,51

0,23/0,0766

2,7182

-0,0245

0,0242

36,06

33511,6

1488

6,67+101-7

10371,75

0,23|0,0834

2,7182

-0,0261

0,0258

38,33

| A W N -

33531

1488

6,67%107-7

10320,09

0,23/0,0903

2,7182

-0,0277

0,0273

40,58

2. Afr

138,88

Afor /7

19,84

a,Mat cat 104:

Bo

f

pi

K

~(kx+ @)

1_ e_ (X+/1a:

Af PF
(MPa)

33400,2

1488

6,67%107-7

13360,09

0,23/0,0044

2,7182

-0,0102

0,0101

15,09

33401,7

1488

6,67+101-7

13360,38

0,23/0,0092

2,7182

-0,0113

0,0112

16,71

33493,8

1488

6,67+101-7

13406,04

0,23/0,1008

2,7182

-0,0324

0,0319

47,43

33511,6

1488

6,67+101-7

13414,01

0,23/0,1098

2,7182

-0,0345

0,0339

50,41

| A W N -

33531

1488

6,67%107-7

13360,09

0,23/0,1189

2,7182

-0,0365

0,0359

53,37

> Afr

183,00

Afor /7

26,14

Sa,Mat cat 105:

Bo

f

pi

K

~(kx+ par)

1-g e

Af PF
(MPa)

33400,2

1488

6,67*107-7

16700,1

0,23/0,0056

2,7182

-0,0128

0,0127

18,87

33401,7

1488

6,67*107-7

16700,9

0,23/0,0116

2,7182

-0,0141

0,0140

20,89

33493,8

1488

6,67*107-7

167469

0,23]0,1272

2,7182

-0,0408

0,0399

59,43

33511,6

1488

6,67%107-7

16746,9

0,23/0,1386

2,7182

-0,0434

0,0425

63,17

N B W N -

33531

1488

6,67%107-7

16765,5

0,23/0,1501

2,7182

-0,0460

0,0450

66,95

> Afr

229,31
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Afo /7 32,76

2.9.2.Mat do truot neo :
Afp, = A_L* E,
|y

Trong d6 : 1dy AL =6mm/1neo,
E, =197000MP,

l,=34448,6 mm

6
Suy ra: Af,,= 334486

.197000=33,3 MP, (cho tit ca cdc mit cat)

2.9.3.Mit do nén dan hoi bétong (moi lan cang 1 bo )

_ (N _1) *E*

AfPES - 2N EC| cgp

Trong d6 : N=7 bo,
E,; =4800,/f, ,voi f, =80%f, =0.8x40=32MP,,
f,: cuong do bé tong lic cang,
E, = 27153VIP,
f, =0.8f,, =0.8x1860=1488,
. NG sudt tai trong tam ct do luc cang da ké dén mét us do ma sat +tut
neo va do trong ,
-lyc cang : P =[ f, - Af,. +Af,, |x A xCosar,
Trong do :
af :1a g6c trung binh cua ti€p tuyén véi cdc bo tai mat cét tinh todn
2.9.3.1.Luc cang p, tai cac mat cat la :
a,MC 100 :
P;=[1488-34,3] .7600.0,998=11026023,76 N.
Vé6i o =(0,186%2+0,418%2+5,75+5,98+6,211)/7=3,709 = cos o* = 0.998.
b,MC 101 :
P;=[1488-(6,62+33,3)] .7600.0,999=10986810,19 N.
c,MC 102 :

P. = [1488-(13,13+33,3)] .7600.0,999=10937383,67 N.
d,MC 103 ;
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P;=[1488-(19,84+33,3)] .7600.0,999=10886438,66 N.
d,MC 104 :

P; = [1488-(26,14+33,3)] .7600.0,999=10838606,54 N.
e,MC 105 :
P;=[1488-(32,76+33,3)] .7600.1=10799144 N.

2.9.3.2.Tinh f_ cho cac mat cat :

fop = —&—&eg +&eg
Ag I g I g
Véi M, :momen do trong lugng ban than g, tinh theo TTGHSD,
~Tai MC 100 :(M, =0).

_ 1102602376 1102602376.600°

= =-15,87 MP
oop 1090000 6,9.10" 4
~Tai MC 105 :
10799144 107991446007 44642 _
®= 592000 69.10%  goron 000 288 MP

Vay mat do nén dan hoi bétong ( Af, ) la:
-MC 100 :

(7-1).197000-1587|
Af o =49,3 MP,
2.7.27153

-MC 105 :

(7-1).197000]- 2388
2.7.27153

=74,2 MP,

PES

2.9.4.Mat us do co ngot bétong (kéo sau):
-Tai tat ca cdc mat cat nhu nhau :
Afpg =93-0.85H ,v6i H do 4m =80%,
Afpg = 93—0.85%0.8 = 25MP, ,

2.9.5.Mat us do tir bi€n bétong,

Afper =120, —7.0Af,, >0,

cdp
Trong do :

- T 1@ us tai trong tam ct do lyc nén P, (da ké dén mat do ma st ,tut neo

va nén dan hoi ) ,va do trong luong ban than,
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-Tinh luc P, cho cdc mat cat :
P = . —(Afor +Afp, + Afprg * A *cOs®.
*MC 100 :
P;=[ 1488-(34,3+49,3)] . 7840.0,998=10998475,01 N
_ 10998475, 10998475,0L.600°

=" "1090000 sot0  >BIMP
> Afe,=12,0x15,83=189,96 MP,,
*MC 105 :
P,= [ 1488-(32,76+34,3+49,3)] . 7840.1=10753657,6 N
Suy ra MC L/2:

_10753657,6 10753657,6.600° , 44642
oo 1090000 6,9.10" 6,9.10"

600 =-15,48 MP,
Af 4, :us do tinh tai 2va finh tai 3 gay ra :
M ; M, +M ;
A.I:cdp = | 2 (dps _yt 2)+3|—|p(dps - yt 3)

c_2 c_3

_ 2433,3.1(1)6 (1700—543,66)+ (286,9+55£‘;,16).106
3,54.10" 4,3.10

(1700—383,78)=10,52

MP,

M,=2433,3.10° MPa

M, =286,9.10° MPa
M,,=554,6.10° MPa

I. ,=3,54.10*"" mm*

Y," =543,66mm

I, 5=4,3.10" mm*
Y;"=383,78 mm

D, =1700 mm

Af,cr :us do tinh tai 2 gay ra,

Afpeq = 12,0.15,48-7.10,52=112,12MP,
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2.9.6.Mat tng suat do chung cthép :
Afpg = Afog, + Afpr
-Cang sau gan ding : Af,, =0.=> Af . =Af
-Tinh :
Afpp, =0.3[138—0.3Af . —0.4Af s —0.2(Af pgs + Afpcg )]
*MC Goi :
Afpe, =0,3[138-0,3.0-0,4.49,3-0,2.(25+189,96)] = 22,59 MP,
*MCL/2 :
Afpe, =0,3[138-0,3.32,76-0,4.74,2-0,2.(25+112,12)] = 21,32 MP,

2.10. Kiém toan theo ttgh cuong do 1 :
2.10.1.Kiém tra sirc khang uon :

Do ta c6 bé tong ban mit cau va bétong dim cé cudng do khic nhau nén ta quy doi
bétdong mait cau vé bétong 1am didm,Ta chi quy déi theo chiéu rong ban canh chit khong
quy déi chiéu cao ban cénh,

Hé s6 quy déi n = %

B

:>n=—° 0.045.7:" foe _ foc _ \/7 0,7746
YO N

b’,=0,7746*1900=1471,74mm

Xem ti€t dién la ti€t dién chit T
*kiém tra MC 105 (b6 qua c6t thép thuong):
Vi tri truc trung hoa :

+gia thiét truc trung hoa qua céanh :
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h,
\ S 1 085
\ La B
T ] [ a/2
[ } _
H = dp
Hy
Z
~F
N e N — Posfios
I
) —b—
C= APSpr f
0.851, b+ KA,

p
h;=200-15=185 mm
A, = 7600(mm>)
f,, = 1860 (Mpa)

31:0,85—¥. f —28

=0,85-0,05/7(50-28)= 0,693
£ =50
d,= H —y,=1700+185-171,43=1763,57 (mm)

f
k = 2(1.04—f—"y) -0.28

pu
7600.1860
0,85.50.0,693.2400+ 0,28.7600.

C= =140,7< hy= 185mm

1860
176357

] Vay truc trung hoa qua cénh :
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+Stic khang danh dinh cta tiét dién :
M, = A fos (0, = 2) +(b-b,)h*0.85% £, (h/2-a/2)

a= f; C=0,693.140,7=97,5.
c 140,7
f.=f .1-k—)=1860.(1-0,28.—) = 3 MP
rs = L=k ) =1860( ) =18503 MP,

p
975
2
=2.49.10' N.mm = 24900 KN.m
+Kiém tra :M, = 17103,55 KN.m <@.M, = 1.24900=24900KN.m => dat .

185 975

M, =7600.1850,3.(1763,57- )+(2200-200).185.0,85.50( >

)

2.10.2Kiém tra ham luong cthép toi da :

€ co42.
d
Aps. fos d
g, = oo fedy _ 760018503.176857 _ ) sen 7o
Avs. Fos 7600.18503

C=140,7 mm <0,42d_=0,42x1763,57 =740,7 mm — dat .
2.10.3.Kiém tra ham luong cthép toi thiéu :
#M, > min §2M, 1.33M,
Trong do6 :
M, :momen bat diu gay nit dam BTDUL tiic 1a khi d6 us bién dudi dat tri
sGuskéokhiuonla: f, =0.63f =0.63.50 =4.45MP,,
-phuong trinh M, véi tiét lién hop cang sau (3 giai doan),

Pe
A 08 e Myyo My o Mot My o AM

r 1
AL IR P I, I,

+P, = (0.8f,, — Afpr) Ay, Afpr = Af o, +Afpr,=299,7 MP,

ys =4,45Mpa

+ M, :moémen MC 105 do tinh tai 1 =2228,94 KN.m(TTGHSD).
+M,:momen MC 105 do tinh tai 2=2433,3 KN.m,

+ M, :moémen MC 105 do tinh tai 3=841,5 KN.m,
+M,,=(1,25.M + M, y).mg,,=3958,05 KN.m
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+AM :1a phan momen thém vao dé tiét dién bat dau nit,
P,=(0,8.0,9.1860-299,7).7600 = 7900200 N
*thay céc s6 lieu MC 105 vao phuong trinh dé tinh AM

45 7900200 7900200161300. 128204 + &8\9?‘1_12820“ &35‘;, 120634 +
592000  6,9.10 3,06.10 352.10
+ (8415 395809) 1556554 AM 136622
2310 43.10

AM =8,37.10°N.mm=8370 KN.m => M= AM + M; +M; +M3 +My, = 17831,79
Mu = MlOS = 17103,55KN.H’1

+Kiém tra : .M = 24900KN.m > min{L,2M . 1,33M ,}

cr?

>min{21398,15 ;22727,72 KN,m}
> .M = 24900KN.m > 22727,72KN.m =>dat.
2.10.4.Kiém tra sirc khang cit cua tiét dién :
-Tinh cho tiét dién 6 gan gai :
Stic khang cat tiét dién =gV, ,v6i ¢ = 0.9
V, :stic khang cat danh dinh ,
Vet VsV,
V= mm{O.ZSfc'bvdv +vp}

V. :stic khang cat do bétong,

V,=0.0834,/f.b,d,,

V, :stic khdng cat do c6t dai ,

S

V= A f,d, (cothIS)V+ cotga)sina VGi o =90° (g6c cot dai )

SV = A f,d, cotgd
S SV

2

V, :stic khang cat do cot thép DUL (xién):
V, = fiAssina ,vOi f :cudng do tinh todn ctdul,
a :goc trung binh ,
Trong cac cong thiic trén :

b, :1a chiéu day nhé nhat cua suon dim -ddu dam b, =b, =600mm
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d, :chiéu cao chiu cét c¢6 hiéu cla tiét dién —khoang cach hop luc trong mién chiu
nén va kéo cua tiét dién ,

Pau dam:

dp

1700

721,46

600

+gin ding chiéu cao mién chiu nén ,18y bang chiéu cao mién chiu nén MC 105,

C=140,7- d, =d, —% ~1700- 72146—@ =958,19mm

d, - =95819
2

Mat khéc d,=max| 0,9d, =92569 |=>d,=1260mm
0,72h =1260

A, :dién tich ti€t dién cot dai trong pham vi 1 budce dai :

I e

L 4 cot dai 2 nhanh
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Trong d6 v6i L=34m — dau dam b,=600mm — c6t dai ¢ =16 -4 nhanh ,1 nhanh

_Td?  3.14x16°
4

- f, =2011mm* - A, =4x201.1=804.4,

+ f,:cuong do cot dai =400MP,,
+ S, :budc cot dai (khoang cach cac cot dai )
+ f:1a hé s0 tra theo bang 1ap san,

+@: 1a gbc chia ting sudt xién tra bang ,

N 9 ~ N 9 . , A A 1N V N
*Peé tra bang tim f va® phai tinh 2 thong so 1a f_ va g,

c

-v6i V 1a tng sudt cat :

= Vu
¢xb,xd,
V, :1a luc cét tinh todn theo TTGHCD 1,4 =10.9,
. M,/d, +0.5V, cotgd
x E, A ,

M, :1a moémen uon tinh theo TTGHCD1,
Nhu vay d€ tra bang tim ® phai tinh g, — dé tinh ¢, phai biét ® ,Vay phai thi

dan theo trinh tu sau :

a,Tir biéu dé bao momen va luc cat :

* Biéu do bao momen (KN.m)

dv

1 M

Mu

6905,58

* Bidu dé bao lyc c&t(KN)

®

2026,96

<
1681,91
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Tu ndi suy ta dugc {M,= 4069 KN.m;V ,=1900,6 KN}
b,Tinh ing suat cat :

3
__ Vo 1900610° o n
#xb,xd,  0,9.600.1260
Vo279
ft 50

c,Gia thiét @, = 40°,cotg®, =1.192 > tinh ¢, ,

~ 4069.10°/1260+0,5.1900,6.10°.1,192

:, =2,82.10°
' 1970007840
i. =0.06
Theo ! f. , Tra bang — @, =27,1°, B, =3,82
£, =282x10°

+s0 sdnh @, va ®, khdc nhiéu — lam lan thé 2 : cotg27,1° =1.95.

_4069.10° /1260+0,5.1900,6.10%.1,95

£, =3,3.10°
: 1970007840

Theo \f’_ Vi g, —trabing > ®, =27.4° va §, =368.

c

Vay s6 liéu dé tinh : @, =27.4° va B, =3,68.

d,Bé tri cot dai truéce roi kiém tra :

Budc dai :

Af, 804.4* 400

- = =9137mm,
0.083/f/b, 0.083*+/50*600

, =19006KN <0.1f.b,d, =0.1*50*600*1260=3780KN nén —
S, <min(0.8d,;600mm),

Vay S, <600mm — chon c6t dai g16—4nhdnh S, = 300mm — kiém tra ,

V, =min ¥ +V, +V, va 0.25f.b,d,).
+V, =0.0838,/f,b,d, =0.083*3,68*/50x600x1260=16328KN ,
+V, = f A sina,,,

-Tinh géc «,, cla cac bo céap tai x=d, =1260mm,
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06 1: tga = H 2%y o 4400, 23260, 100 0 0620,
| |’ 33400° 33400

Tuong tu cho céc b6 khac
—> oy, = P(0.62+1.23)+6,76+7.37+7,97 /7 =3.69° —>sina,, = 0.064.

V, = (0.8f,, — Afyr ) As Siney, = (0,8x0,9.1860— 299,7).7840.0,064 = 822,34KN.

_ A.f,.d,.cotg(4) 804,4.400.1260.1,929
; S 300

v

=2606,84KN

Cu6i cung kiém tra sitc khang cit :
V, =min ¥ +V, +V, =5036,8 KN va 0.25f.b,d, = 9450KN).
V, =Y +V,+V }
V, =1144KN <0,9(V, +V, +V,) =0,9.50368 = 453312KN —dat,
2.11.KIEM TOAN THEO TTGH SU’ DUNG :
2.11.1.Kiém tra ting suat MC 105 (giira nhip ):
2.11.1.1.giai doan cang kéo cot thép (ngay sau khi dong neo):
+cuong do bétong: f, =0.8f, = 40MP, ,
+cudng do ctdul : f; = 0.74f, = 0.74x1860=1376.4MP,
+ A, =592000mm’

|, =3.54*10"mm* e, =11106mm,y; =1282,04mm,y," = 467,96mm, M, = 222894KN.m

a,Kiém tra tng suat bién duéi (us nén):

) Pxe .
—%—%*yf +%*yf <0.6f, = 24MP,.

9 g g

P, = (f,; — Afory) Ass = (1376,4—141,26).7600= 9387064N

6
[, | 9387064 GBTOBALLION o), 22289410° ool 1 o ic gt pawp,
592000  354.10" 354.10"
b,Kiém tra tng suat bién trén :
f P Pe, . M, ,[<L38MP,
i Al y
A1y ' <0.25f, =1.77
Thay s0 :
6
f,, =— 207004, 936700411100 46706 22283010° 46796-087MP, <177MP, > dat
592000 35410 354.10"
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2.11.1.2.Giai doan khai thac (sau mat mat toan bo):
a,kiém tra ing suat bién dudi :
fpi = 0.8fpy =0.8*0.9*1860=1339.2MP, ,

ducnén: P =(f,; —Afp)As = (1339.2—299,7)*7600 = 7900200N .

=) Pieg . Ml § Mz d+(M3b+M|p+Mht)yd <0.5ﬁ=3.54.

fg=——"——2Vy, +—1y, + <
bd Al Y1 I, Y1 L, Y1 I 3
* * 6
, 7900200 790020011106 .50, 22289%10° 1o
59200 4,3*10 354*10
* 6 * 6
L 2333710° o) g, (2869455464 383287) 10", o)
3,54*10 4,3*10
~0.76MP, <0.5,/f, =3.54
— dat.

b,Kiém tra tng suét bién trén : y" = 467,96mm,y" =54366mm, y =38378mm

Pe |
+— M, Y, —%yg —% yy|<0.45f, =0.45*50=22.5MP,

r_ i
I

P
Ag Ig 9 c ¢

fbtr =1~

v * 6
o _7900200Jr 7900200 11%10’6*467,96+ 22289 11(3 467.96 +
59200 4,3*10 3,54*10

* 6 * 6
N 24333 11(1) *54366 4 (286,9+554,6+3§13132,87) 10 *54366
3,54*10 4,3*10

= |-21.8MP,| < 22.5MP, —dat,

2.11.2.Kiém tra us mat cat goi 100 :
2.11.2.1.Giai doan cang kéo :
P =(f, —Af;;) A cosay
-Trong do :
+ > aP = p(0.62+1.23)+6,76+7.37+7,97 /7 = 3.69°

— cosay’ = 0.997,

+P, = (f; — Afor ) Ay cosal = (1488-140,7) * 7840*0.997 =105311455N

+A, =109000anm?, 1, = 2,88x10" mm*, e, =189,54mm, y;" =839mm, y; =91Imm,M =0

a.Kiém tra us bién dudi :

*
, 105311455 105311455~18954, 000 1 1) 200 | 19 2MP, dat.
1090000 2,88x10
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b.Kiém tra thé trén :

P Pe *
L L R _ 105311485 N 105311455 11189,54*911: _8.04MP, (nén)< f, —>
A I 1090000 2,88x10

9 9

f

dat.
2.11.2.2.Giai doan khai thac:
P. =[1339.2-(88.5+159)]*7840*0.997 =8533251216N .

I, =53.10"mm* , yy =844,67mm,y; =90533mm.
a.Kiém tra us bién dudi :

P Pe, | _ 8533251216 8533251216396

f o= -
bd A T 1090000 5,3*10"

9 9

*905,33 = ~12.4MP, —

dat(nén).
b.Kiém tra us bién treén :

P Pe, v 8533251216 8533251216396

f, = _ N
A, 1090000 5,3*10"

g g

*844,67 = —6.5MP, —>

dat(nén).
2.12.TINH PO VONG KET CAU NHIP :
2.12.1.Kiém tra d¢ vong do hoat tai :

+Tinh do vong mit cat ¢6 toa do x do luc p ¢6 toa dd a,b nhu hinh V& .

_ pbx

|2 _b2 _X2
Y= |c.|( )

c*

+So do chat tai tinh do vong do xe tai 3 — truc:
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a o)

p, =145x10°N, p, = p,, p, = 35x10°N —tinh d¢ vong khong c6 hé s0 :
+ Do vong MC giira nhip 105 do cac luc p, —
b=12900+4300=17200mm,x=12900mm.

yo = 145x10° x17200x12900x(33400% —17200% —129007)
" 6x30358x4,3x10" x33400

=8,6mm

+D0o vong MC 105 do p, >

p,I°  145x10°x33400°

= =9,4mm
48.E,.l, 48x30358x4,3x10"

P2 _
yxz_

+DPo vong MC 105 do p, » b=10400mm, x=14700mm.

o, _ 35x10°x8600x14700x(33400° —8600% —12900°)

=1.55mm
g 6x30358x4,3x10* x33400

+P0 vong cac dam chu coi nhu chiu luc giong nhau khi chat tat ca cac lan xe .

B, _11000-2x1500 _,,

n = =
" 3400 3400 lan

-s0 lan xe :
-hé s6 xung kich (1+IM)=1.25.
+Po vong 1 dam chu tai MC 105 :

B (yp1+ypz +yP3)n
n

L x1.25, v6i n=s0 dam =5.

y

- (B6+94+155)x2

z x1.25=9,775mm.

33400

+Kiém tra:y < % Xl 9,775 < = 42mm > dat,

2.12.2.Tinh d6 vong do tinh tai —luc cang trudce va do vong (MC 105):
2.12.2.1.D6 vong do luc cang ctdul:

5w’
Ay =7
o 384E
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Trong dé: w=% ,e=e, =872mm, I  =6,9x10"mm*,

p=(0.8f,, — Afo;)As = (0.8x1860—299,7)x7840= 9316272N .

We 8x9316272872

=54,93.
34400

4
Agy, = 5x54,93x33400 = —4247mm
N 384x30358x2.956103x10

2.12.2.2.D¢ vong do trong luong ban than dam(giai doan 1):do g, = 30,18N /mm

5 14 5x30,18x33400*
Ag, = 9.0 _

=2 Sl o = 23,36mm
384 E.lI, 384x30358x6,9x10

2.12.2.3.D¢ vong do tinh tai 2 : g, =5,69N/mm.

4 4
Ag, = 5 .gz.l _ 5x5,69x33400 _=7,06mm
384 E.I, 384x30358x4,3x10
*Po vong do luc cang +tinh tai :goi la do vong tinh vy, .
y, =—4247 + 23,36 + 7,06 =—-12,05mm

Vay dam c6 do vong khi khai thac 1a :12.05mm.
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CHUONG III: THIET KE KY THUAT TRU PA2

3.1.86 ligu chung:

-Tén cau: Cau Kim Tan — Thi TR4n Thach Thanh — Thanh Héa
-Loai cau: Cau BTCT dy ung luc

-Tén tru tinh toan: Tru T2

Qui trinh tinh toan:
3.1.1.Két cdu phin trén:
-Loai dam:

-S6 luong dam:

-Khoang céch cac dam:
-Chiéu dai nhip tinh toan:
-Chiéu dai thyc té:
-Chiéu cao dam:

-Kh6 cau :

-S6 lan xe thiét ké:

-Hé s6 lan xe:m=1,2.
-Tai trong HL93, doan ngudi 3(KN/mP).
-Hé¢ s xung kich:

-Trong luong riéng bétong:

-Trong lugng riéng nudec:

Theo tiéu chuan 22TCN 272-05.

Dam BTCT DUL cing sau.
N =5 dam.

=2,2m.

Ls =33,4m.

L=34m.

H=17m.

B =7+2*1,5m.

n=2 lan.

IM=0,25.
=24 kKN/mé.
=10 kKN/m3.

-Bé tong xa mii f'c=30Mpa, than tru va b¢ coc f'c=25Mpa.

3.1.2.86 liéu tru:

-Loai tru:

-Loai coc:

-S4 coc trong moéng:

-Cao d0 myuc nude cao nhat:
-Cao d6 myc nudc thong thuyen:
-Cao d6 muc nudc tu nhién:
-Cao d6 dinh mong:

-Cao d¢ day mong:

So doé cdu:

Tru déac bétong cbt thép.

Coc khoan nhoi duong kinh 1 m.

6 coc.
MNCN=11 m.
MNTT=8,5m.
MNTC=1,88 m
CDb Dinh Mong
Cb bay mong = -0.5m.

=+1,5m.
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34000

34000

6 COC KHOAN NHOI
D= 1M ; L =25M

&]
&

3.1.3.Cdc 16p dia chat :

Lopl -cét sét

Lip 2 - sét déo cing
Lip 3 - sét déo mém
Lip 4 - Cudi soi

Lip 5 - da gbc.

6 COC KHOAN NHOI

by
g

D=TM;C=25M —— ———

-
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So do tru:
2000
[ 1 [ 1 [ 1 [ 1 [ 1 N T
600 | 1000 | 1200 | 1000 | 1200 | 10p0 | 1200 | 1000 | 1200 | 1000 ;600 | I
1100 | 2200 L 2200 2200 L 2200 | 1100 '\.7
> ( 6500 3 1400
750 1800
g g 5000
D 1000 3000 3000 f 1000 N 1000 . 3000 1 1000
- L — - N
| 1000 | | 1000 | | 1000 | | 1000 | | 1000 |
8000
| | |
|
5 !
o @ 6500/2
g \
|
1000 3000
3.2.Tdi trong tdac dung :
3.2.1.Tinh tdi tdc dung (khong hé so):
3.2.2. Tinh tai Theo phuong doc cdu : ‘
+V_. :phan lyc goi trdi do trong lugng k/c nhip(KN). Vi i \ i Vi
I
+Vg. :phan luc g6i phai do trong luong k/c nhip (KN). 1
+V_, :phan Iuc g6i trdi do 16p pht (KN). ‘
+V,,, :phdn luc g6i phai do 16p phii (KN). VM

Véi

- gy, :trong lugng k/c nhip trdi (khong ké 16p phi1)/1m dai cau (KN/m).
- 0. :trong lugng k/c nhip phéi (khong ké 16p phit)/Im dai cau (KN/m).
- 0y, :trong lugng 16p phtt —nhip trdi /1m.(KN/m)

- 94, :trong luong 16p phii —nhip phai /1m.(KN/m)

Tinh tai tdc dung lén tru c6 thé chia thanh céc tai trong nhu sau:
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a. Tinh tai ban thdn tru :

Bao gom toan bo tai trong ban than ctia két cau tru ciing nhu cia bé méng.
Cong thitc xdc dinh: P, =V, 7,
Trong do6:
+ P, : tai trong ban than thanh phan thi i cta tru
+ V, : thé tich khai thanh phan thit i clia tru
+7;: trong luong riéng tuong tng thanh phan thi i.
-Trong luong (mil tru +da tang):
P. =VXy,, =4214x2,5=10535T =10535KN
-Trong lugng phan than tru (tit I-I dén II-1T) :
P, =VXy,, =81.9x2,5=204,75T =2047,5KN .
-Trong luong bé mong :
P, =V, Xy, =80x2.5=200T = 2000KN

b. Tinh tai két cdu phdn trén:

- Tinh tdi phdn I: bao gdm trong lugng ban than cta két cau nhip dam,tam ké,dam ngang,ban

mat cau g, = 32,75 KN/m

- Tinh tdi phdn 2: bao gdbm toan bo trong lugng ban than cua cac cac 16p pht mat cau, lan can,

g0 chén ciing nhu mot s6 thiét bi, cong trinh phuc vu trén cau
+Tinh ta lan can,tay vin: phan b6 déu trén toan chiéu dai dudong anh hudng véi cudong do g,,
=5,19 KN/m
+Tinh tai 16p phtt mat ciu: phan bo déu trén toan chiéu dai dudng anh hudng vé6i cudong do
2= ,= 16,4 KN/m
= g" he=32,75+5,19 = 37,94 KN/m
— of . =32,75+5,19 = 37,94 KN/m
= gpw =16,4 KN/m

|
Vi =gt e —37043% _sas kN
2 2
|
VDfC = g[;C f_ = 37,94%: 645 KN.
2 2
|
Vow = 9ow-~, = 16,4.3—24 =278,8 KN

|
Vow = Uw ?f = 16,94.3—;':278,8 KN
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4. Hoat tai thang diing :

4.1.Doc cdu :

+V, :phan luc goi trai do hoat tai .

+V,, :phan luc goi phai do hoat tai .

*T6 hop -
) 34m L 34m L
| 1 1
35 145 145
4.3m 4.3m
3
y2 yl=1
-y,=1
'y2=0,87
'y3=0,75

-Do xe tai 3 truc :

Vi =V =n.m . (1+ %)-7& I45(Y1 +Y,) +35Y, :
Trong d6 :
+ %, :hé s0 tai trong xe tai tk ,y, =1.75.
+IM:luc xung kich cua xe ,khi tinh mé tru dac thi (1+ %) =1.25
+N_ :s0 lan chat tai .
+M, :hé s6 lan xe.—> 1 lanxe m_ =1.2.
2lanxe m =1,

= V' =2.1.1,25.1,75.§45(1+0.87) +35.0.75 =1301KN
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* Truong hop chdt tdi cd hai nhip (2 lan xe ):

(vi hai nhip giong nhau 1" =1 =34m — tinh cho V,, (max) )

Truong hop V., (max) :

ﬂb 34m ,{L 34m ﬂb
110 110
/v% 1.2m
35 145 145 35 145 145 Ong=3kN/m
v 43m & 43m 15m 43m ~ 43m OJLn=9.3KN/m

Mh Vh
. :
e | I

y2 Y7 y1=1

-y,=0,55
-ys=0,43
-y=0,3

-y;=0,96

+V,.3":do xe tdi 3 truc :
VY =V.[ =09.n m .1+ %)xnx 1450y, +y, + vy, + ) +35(y, +V,)
= V3" =0,9.2.1.1,25.1,75.}45(0,87 + 1+ 0,43+ 0,3) + 35(0,75+ 0,55) =16634KN
+V, 2" :do xe tdi 2 truc :
VI =V =09n m. {1+ %)xhx Jioa+y,)
— V.2 =0,9.2.1.1,25.1,75.§10(1+ 0,96) = 8489KN
+V,, :do tai trong lan :
VN =09.g,,1.n_m, 7 =09.9,3.(34+34).2.1.1,75=1992KN .

+V,, :do tai trong nguoi :

Ve =0,9.0, 10, .M, 7y, =09.3.(34+34).2.1.1,75 = 642,6KN .
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4.2. Phuong ngang cdu (gom 5 dam I ddt cdch nhau 2.3m) :

-Gan ding xem nhu cac tai trong truc ti€p tdc dung 1én mil tru ,tuy theo cdu tao mat cat
ngang —> c6 cédc so do tac dung cua tai trong :

a. Chdt 2 lan xe+ 2 lan nguoi:

HHHHJ,J, J,J,J,J,J,J./"J, J,J,J,J,J, J,‘ [TTTTTIT ]

Ta tinh :

e, = ~0§-18-06 =1 -06-18-06=05m

X

b.Chdt 2 lan xe + 1 lan nguoi:

‘ Bn # Bx=7m ‘
Vi 06 # 1,8 f—12 — 18 1 O
e LI LU IR
VIN ;Z ex + vach son
Vir
€n
Ta tinh :
B 7

e, =—*-06-18-06=_-06-18-06=05m

X

B, B, 7
e, =—+—T=—+
2 2 2

15

=2 = 4,25m
2
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5. Luc ham xe (luc nam ngang theo phuong doc cau): W, (c6 hé so).

- Puoc 14y theo dieu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cau trén xuong tru qua goi dd. Tuy theo tiing loai goi ciu va

dang lién két ma ti 1é truyén cta luc ngang xudng tru khic nhau.Do cdc tai liéu tra cttu khong

c6 ghi chép vé ti 1¢ anh hudng clia luc ngang xuong tru nén khi tinh todn, 14y ti 1€ truyén bing

100%.

- Luc ham duoc 14y bing 25% trong luong cua céc truc xe tai hay xe hai truc thiét k€ cho méi

lan dugc dat trong tat ca céc lan thiét k& duoc chat tai theo diéu 3.6.1.1.1 va coi nhu di ciing

mot chiéu. Cic luc nay duoc coi nhu tic dung theo chiéu nim ngang cach

& W
phia trén mat dudng 1800mm theo cé hai chiéu doc dé gay ra hiéu tng 3 %
luc 16n nhat. Tat ca cac lan thiét k&€ phai dugc chat tai dong thoi d6i véi P
cau va coi nhu di cing mot chiéu trong tuong lai.

- Phai 4p dung hé s6 lan quy dinh trong diéu 3.6.1.1.2
+W, :dat cach mat dudong 1800mm.
W, =0.250>_p,).n_m,
Trong do6:
Z P, :1a téng trong luc clia tat ca cac truc xe tai 3 truc.
+Néu doc cdu chi xép 1 xe thi Y p; =35+ 2x145=325KN .
+Néu doc cdu xép 2 xe tai thi : »_ P, = 0.9x325x2 = 585KN .
= W, = 0.25(2 p;).n..m_=0.25x585x2x1 = 292.5KN
6. Luc gi6 (gié ngang ):
6.1. Doc cdu :
a. Gié tac dung lén tru :
W, =0.0006V*.A.C, >1.8.A(KN)
Trong do:
+ A, :Dién tich chan gi6 (m?)
+C, :Hé s6 can véi tru dac C,=1.
Vi dién tich chin gi6 thay d6i — chia nho dé tim trong tam .
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1\ 100 2200 2200 - 2200 - 2200 (1200 11 2000
—1 ——1 —— | — —— T —
T T N A O A 1 WD o)
D T T T A A A T — 2
WTl"’/ﬁ’—r—[ S N A |
L — D — 1400 3
v . i S 2
2250 WTZ o
— 6500 T
W /8 0
T2
W W,
3 :i :i |l
=1 = =
S
1 1l =
T 750 r
1600] 5300 600
g 5000
m b 1000 3000 3000 1000 il
T 1 T 1 1000 . 3000 1000
1000 1000 1000 1000 1000

Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gid thiét k€ V phai dugc xac dinh theo cong thic:
V=V, xS.
+V: van toc gi6 .
+V; :van téc gi6 tra theo viing quy dinh cua viét nam (m/s).
= 14y & vung III ¢6 V; =53 (m/s).
+S : Hé s6 di€u chinh vé6i khu dat chiu gié va do cao mat cau theo quy dinh, tra bang
3.8.1.1-2
Tra S = 1.12, v6i khu vuc mat thoang nuée, do cao mat cau so véi mat nude la 12,5 m.
Vay ta c6 tai trong gi6 thiét ké la:
S V=V, xs=53x1.12=59,4(% )
Tt hinh vé :
A =26,4(m?).
Suy ra :
W,> =0.0006V >.A .C, = 0,0006.59,4°.26,4.1=5588KN >18.26,4 = 47,5(KN)

— thod man.

b. Gié doc cdu tdac dung lén xe :

WxD = qg-B

Trong do6 :
+B:1a chiéu rong toan bo cau .
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+qg :cudng do gi6 doc tdc dung lén xe =0.75KN/m.
+W.2 :tdc dung céch cao d6 mat duong 1800mm.
- W, =qg.B=0,75x11=9,25KN .

6.2. Theo phuong ngang cau :

a. Gio tdac dung lén tru :

W' =0.0006.V2.A >18A

Trong do6 :
+ A :dién tich chan gi6 .
Tirhinh vé : A = H,.B,
+ H, :1a chiéu cao tr muc nuéc dén dinh tru.
+ B, :chiéu rong tru (doc cau ).
= A =H,.B, =7.1,4=98(m?)
=W\ =0.0006.V*.A =0,000659,4°x9,8=20,7KN >18.9,8=17,64KN
— thoa man.

b. Gid ngang tdc dung vao két cdu nhip :W.'

3500

—

| 1100 | 2200x4 | 1100 |

53

Hn/2 Hn/2

. I,
2550

Hn/2 Hn/2

z
Hn

+(Qg :tai trong gié phan bé déu (KN/m) theo phuong ngang cau.
ga =0.0006V2.H, . Véi H, =h_+h,.
Cong thiic nay xem lan can la dac ,dam dac .

h,, :chiéu cao lan can .

h, :chiéu cao dam chu .

SVTH :Pham Van Quan — Lop XD1301C Trang 159



Do dn tot nghiép Khoa xdy dwng cau dwong

+W.":1a lyc tap trung ,dat tai gitta chiéu cao cua H tdc dung theo phuong ngang cau — khi

2 nhip dam don gian .

I+
wr =g de ) 0,0006x59,42.(0,65+],9).(34—J2r?’4) ~1835KN
c¢. Gidé ngang cdu tdc dung lén xe :
W, dat & cao do cdach mat duong xe chay 1800mm.
I+
WX = 1,5.% 153439 _ gk
(V6i 1.5 kn/m 1a tai trong theo tiéu chuén)
7. Tai trong do nudc :
a. dp_luc ddy noi :
Téc dung thing diing theo chiéu tir duéi lén tru pg, .
Py, = 9.81V
2000
e e S
I |
L o
MNTT T
L
~—V1 .
I
n V2 I
1 1400 r
§ 5000
11 ~ 4 11
L L

V6i V : 1a thé tich tru bi chim trong nuéc,
tlr muc nuée tinh toan dén mat cat tru (m?).
So do : Hinh vé (bén)
Tu hinh vé =

+ Néu tinh noi luc tai mat cat I1-11:

2
V=V, = (% +5,3).5,5.1,4=52,66

= pg, =9.81V =9,81.42,44 = 416KN
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+ Néu tinh noi luc tai mat cat -1
V =V, +V, =42,44+25.8 =122 44m*
= py =981V =9,81.122,44 =1201KN
8. Luc ma sat (FR):

Luc do ma sat chung g6i ciu phai dugc xac dinh trén co s& cac gia tri cuc dai clia cac hé s6
ma sat giita cdc mat truot. Khi thich hop cin xét dén cdc tdc dong cia do 4m va kha nang
giam pham chat hodac nhiém bén ctia mat truot hay xoay doi v6i hé s6 ma sit. Va trong céc t6
hop thi khong thé 14y dong thoi tai trong hdm va luc ma sdt ma phai 1dy gid tri 16n hon, tuy
nhién & tru T2 ¢6 dat goi c¢6 dinh véi gia thiét 1a luc ham sé truyén xudng tru theo ty 1& 100%

nén trong tinh toan coi nhu luc ma st khong dang ké.

I1. Tinh noi luc:
Pé tinh than tru ,méng noi luc thudng tinh it nhat 3 mat cit.Yéu cau do 4n ta di tinh tai mat
cat II-11 va II-111.
I1.1._Theo phuong doc cau : mat cit II-IT va ITI-IT1.
1. Doc cau TTGH CD I:

- Céc hé s0 tai trong tinh : ypc =1.25,7,, =157 =1.

- Hoat tai 2 nhip +luc ham ,2 xe tai doc cau +lan + nguoi.
- Muc nudéc cao nhit: +12m
a. Mt cdt 11-11:

e Tong luc doc
N, =125(Py + Py +ViE Vo) +15.(V %, 4V ) +Vi 175,125+ 175, (V" +V,¥9) ~125V,"

N, =125(10535+ 20475+ 645+ 645) +15.(2788 + 2788) +16634.1,75.1,25+1,75.(1992+ 642,6)
—125.42,44

= N,=14521 KN
e Tong moémen : luc ham tac dung tir trdi sang phai va momen theo chiéu kim dong ho
1a (+) va nguoc lai 1a (-)
M, =—(L.25V 5 +15VY, )€ + (.25 +1.5V,, )€, +1.75x1.25xW, XH, .
e M, =-(1,25.645+15.2788).0,5+(1,25.645+1,5.2788).0,5+1,75.1,25.2925.14,114
= M, =9031KN.m

Trong dé :
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H, : 1a khoang cdch tir diém dat luc ham W, dén mat cét I1-11.
Theo hinh vé :
H,,:H,+Hg+Hd(.h+H

pt1,8m

Vé6i : H, : Chiéu day 16p pht mat cau (m).
H, : Chiéu cao g6i +dd tang (m).
H ;s : Chiéu cao dam chu (m).
H,=10+0,5+1,7+0,114+1,8=14,114m
e,=¢e;=0.5 (m) : Khoang cach tir tim tru dén tim goi cau.
o Tonglucngang : W, =175125W, =175x1,25.292,5=639,84KN
b. Mt cat HI-111:

e Tong Luc doc:
N, =N, +1.25P, ~1.25V." v6i V." =V =8.2.5=80m° (thé tich bé méng).
— N, =14521+1.25.2000-1,25.80 = 16921KN

o Tong Momen :

M, =M, +W x1.75x1.25xH  =9031+2925.1,75.1,25.2 =10311KN.m
o Tong Luc ngang :

W, =W, =63984KN .

2. Doc cau TTGH sut dung :
a. Mdt cdt 11-11:

e Tong Luc doc:

N> =Py + Py +V5 +Voe +Viw +Vow +Vil - 125+V" +Vi — Vg
=N ,S,D =1053,5+2047,5+645+645+278,8+278,8+1,25.1663,4+1992+642,6-42 44

=9619,5 KN
Tong Momen :
MP = (Voo +Vow)e + Vo +Vow )€ +1.25W, .H,

= M ;P =—(645+2788).0,5+ (645+2788).0,5+1,25.2925.14,114 = 5160KNm

e Tong Luc ngang :

WP =125W, =1,25.292,5 = 36562KN

b. Mt cat III-111:

SVTH :Pham Van Quan — Lop XD1301C Trang 162



Do dn tot nghiép Khoa xdy dwng cau dwong

e Toéng Luc doc:
N® = NP + P —V."=96195+2000— 80 =115395KN

o Tong Momen :

M:P =M;P +1.25W, .H_=5160+1.25.2925.2 = 5891KN.m
o Toéng Luc ngang :

W, ° =W, =36562KN

I1.2. Theo phuong ngang cau : mat cat II-1T va III-111.

1. Ngang cdu TTGH cuong do 1 :

-Hé so tinh tai >1 ,y =1.

- Hoat tai 2 nhip (2 lan xe+ 1 1an nguoi léch tam vé bén tréi) .

- Muc nuéc cao nhit : +12m

a. Mdt cat 1I-11:
Tuong tu nhu doc cau trir di 1 nira phan luc goi do tai trong nguoi
e Tong Luc doc:
Vo

N\ =N, —175. '; , V6i N, :doc cau TTGH CD1

= N, =14521-1,75. 64—22’6=13959 KN

o Tong Momen :

Ng

V
M = (L25175V,7 +175V,")e, +175.70 e,

M= (1,25.1,75.16634+1,75.1992).0,5+1,75.&22’6.4,25:5952KNm
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e Tong Luc ngang :
WnN =0
b. Mt cat HI-111:

o Tong Luc doc:
Np =N, +1.25xP, —1.25xV,"

= N\ =13959+1.25x2000—1.25x80 = 16359KN

o Tong Momen :
MN =M N =5952KN m
e Tong Luc ngang :
W,,'\ll =0

2. Noang cau TTGH sut dung 1 :
a. Mdt cdt 11-11:

e Tong Luc doc:

Ng

Ny =N —1,75-\/h2t ,V6i N3P : theo doc cAu TTGHSD.

= N*° =96195-1,75. &22’6=9057KN

o Tong Momen :
M = MM = 5952KN.m

o Tong Luc ngang :

WP —
b. Mcit cct II-111:

e Tong Luc doc:
Niw =Ny + By =V
= N\*® =9057+2000-80=10977KN

o Tong Momen :
M N2 = M NP — 5950KN.m
o Tong Luc ngang :

W,\*° =0
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BaNG T6NG HoP NoI LuC :
Phuong doc cau Phuong ngang céu
Mat cat TTGH Cb1 TTGH CPb1
N(KN) M(KN.m) | W(KN) N(KN) M(KN.m) | W(KN)

II-1I 14521 9031 639,84 13959 5952 0
III-1IT 16921 10311 639.84 16359 5952 0

TTGH SD1 TTGH SD1
II-11 9619,5 5160 365.62 9534 5952 0
III-TIT 11539,5 5891 365.62 11454 5952 0

II1. Kiém tra tiét dién than tru theo TTGH:
1. Kiém tra siic khang tiét dién tru MC II-II (TTGH CP1):
K.L

u

.
TIET DIEN TRU: DOC CAU

1.1. Xét hiéu ving do manh cua tru :

NGANG CAU: (QuY DOl

QP B3 wr | L,
7 |
L RER
Al
L | A2/67H4 L | —f

7 B 7
2 A,
Gan ding quy dai tiét dién tru vé hinh chit nhat c6 chiéu rong 1a A, ,chiéu dai la B,.
V6i B, = BZ—AZ+%.

a. Theo doc cdu :

+K :hé s6 =1.

+ L, :chiéu dai chiu nén =H,.
o J,
+I,: ban kinh quan tinh r, = | —=.

+J,: Momen quan tinh J, = B,.

|—\|'\;%

+F=B;.A,.
A 2 e K'LU 2 LN 2, A A 3
Néu ty s6 : — < 22 — bod qua hiéu ting vé do manh .
r

S6 liéu : B,=6,5m , A,=1,4m , tru cao H=10m.
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Suy ra :

B, =65-14+ % =55m

F=5514=77m"

3
3, =551 _150m*
12
r o= |2 252 aem
F 77
KL, 110

——— =217<22 — b0 qua hiéu tng vé d0 manh .
r 0,46

b. Theo phuong ngang cdu :

& <<< 22
r
3 3
Taco: J, = Az.izlA. 55 =19,4m*
12 12
J
r, = _y:19_,4 =159m
F 77
K.L .
4= 110 =6,3<<<22 — thoa man.
r 159

2. Kiém tra ing suat tai mat cit IT — I1:
N_ = 14521KN, M, =9031 (KN.m)
M

2 N
-Cong thuc kiém tra: 6 = — +— <R,
F,. W

m m

Trong do: R, 12 cudng do clia bétong M300 (R, = 15000 KN/m?)
F — Dién tich ddy méng : F,, =7,7 (m°)

W — M6 men chong udn cua tiét dién

2 2
w= 20" 55147 g0
6 6
o =N M_14521 9031 _ (031 (KN/m?)< R, = 15000 (KN/m?) = dat

™TETW 7.7 0 179

Vdy : Kich thuéc ddy mong chon dat yéu céu .
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3. Gid thiét cot thép tru:

Trong Thiét k& két ciu bé tong cot thép theo tiéu chuan ACI’ cho rang ving hiéu qua nhat
cua p, latit 1-2%, trong d6 p, la ti 1¢ cot thép trong tiét dién cot. Nhung vi tru ciu chiu tai
trong va mo men udn 16n, do do ta gia thiét lugng co6t thép trong tru 13y p, = 0.015

Nhu vay dién tich cot thép trong tru la :
Ay = p A, =0.015x 7,7.10° =115500 mm>

BG6 tri cot thép theo ca hai phuong ta chon duong kinh c6t thép 1a ® 25

S6 lugng thanh cot thép bo tri : n = A 115500 235thanh
, 3,14 , 314
25°. A 25°. 4

Vdy : bd tri 240 thanh cot thép 25
Chon chiéu day 16p bao vé c6t thép 1a 10cm
BG6 tri cot thép chiu luc theo 2 hang
Chon c6t dai c6 duong kinh @ 12.

4. Quy doi tiét dién tinh todn:

+ Tiét dién tru chon duogc bo tron theo mot ban kinh bing 0.6m, khi tinh todn quy déi tiét
dién vé hinh chit nhat dé gan véi mo hinh tinh todn theo ly thuyét.

+ Cach quy d6i ra mot hinh chit nhat ¢6 chiéu rong bing chiéu rong tru, chiéu dai ldy gid tri
sao cho dién tich mat cét quy ddi bing dién tich thuc. Dién tich cot thép theo 2 canh cia tiét

dién quy d6i van nhu ci.

|
14;%)

5. Kiém tra sitc khang uon theo 2 phuong MC II-11:

Xéc dinh ty s6 khoang cdch gitta cdc tam cta IGp thanh c6t thép ngoai bién 1én chiéu day toan

bo cot.
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Chon cot dai c¢6 duong kinh @ 12
Chon 16p bao vé cot thép tir mép dén tim ctia cot thép chiu luc 1a 100mm
Cot thép chiu luc chon @ 25 khoang céach tir mép ti€t dién dén tim cot thép l1a : 100mm
Tinh toan ti s6 khoang cach tam 16p thanh cot thép dén bién ngoai :
Thay cho viéc tinh dua trén co s can bang va tuong thich bién dang cho trudng hop uon hai
chiéu, cdc két cau khong tron chiu uon hai chiéu va chiu nén c6 thé tinh theo cdc biéu thiic

gan ding sau :

So sanh :

+Néu Iuc doc : N <0.1.4. fC'.Ag thi kiém tra :

Mux + MUV

M M

rx ry

<1

+Néu luc doc: N >0.1.¢. chg thi kiém tra :

1 1 1 1 1
—=—+——-—=>PF, = 1 1 1 > P,
I:)rxy Prx I:)ry PO — — 4+ —

Prx I:,ry IDO

Trong d6 :

+ ¢ : hé s0 stic khang ck chiu nén doc truc : ¢=0.9.

+ A, : dién tich ti€t dién tru .

+ M, : moémen uén theo truc x (N.mm).

+M,, : momen udn theo tryc y (N.mm).

+ M, : stic khang uon ti€t dién theo truc x

+M,, : stic khéng uon ti€t dién theo tryc'y.

+B,, : stic khdng doc truc khi udn theo 2 phuong ( luc doc ti€t dién chiu dugc ).

+P,

rx

: sttc khang doc truc khi chi ¢6 do 1éch tam e, (N)

+P, : stic khdng doc truc khi chi c6 d¢ lech tam e, (N)

M
: d0 léch tam theo phuong x — €, = Tuy (mm)

u

+€

X

M
+€, :do lech tam theo phuongy — e, = T“X (mm)

+P

+P, =085, (A, —A)+Af, V)
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M, =gA T,(d, ).

Tac6:0,10¢ ', A, =0,1x0,9x30x7,7x1000 = 20790 KN
Gi4 tri nay 16n hon tat ca cdc gi4 tri luc nén doc truc Nz & trong cic t6 hop & TTGHCD, vi
thé cong thitc kiém toén Ia :

M
bJF_WS]_,O
M

rx ry

Xac dinh Mrx, Mry: stic khang tinh toan theo truc x,y (Nmm)
a
Mrx = ¢.As.fy.(ds—2)

Tuong tu v61 Mry
Trong do6:

+ds: khoang cach tir trong tam cot thép téi mép ngoai cung chiu nén (trir di 16p bétong bao
vé va duong kinh thanh thép).

+fy: gi6i han chay cua thép.

+As: b0 tri so bo roi tinh dién tich thép can dung theo ca hai phuong.

¢, - Ag.fyl _ 01155420 _ |
085.4.f.b, 085.0,85.30.55

o AT, 01155420
' 0854.fcb, 08508530.14

a, =¢,.0,=0,4.085=0,34
a, =C,., =16.0,85=136

=M, = 0,9-0,1155.420.103.(5,5 -0132- %j =226939KNm

=M, = 0,9.0,1155.420.103.(1,4 ~0132- %] _ 25671KNm

/=085

+b : bé rong mat cat (theo moi phuong 1a khéc nhau).

Kiém tra sic khang nén cta tru theo uon 2 chiéu:

1o N M M M M
X ry .
hGP ’ " Mux + MU)’ < 1’0 Keét
Tai Me, ry Luan
KN KNm KNm KNm KNm
trong
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Cbl 14521 9031 5952 226939 25671 0.2716 dat
TTSD | 9619,5 5160 5952 226939 25671 0.2545 dat
6. Tinh Toan Mii Tru:

So do:
w0 11000 o
=] @ 1500 3500 3500 1500 ;
: |
600 ‘L 1000 ‘L 1200 ‘LlUOO ‘L 1200 ‘Llolo ‘L 1200 ‘LIOOO ‘L 1200 ‘LIOOO ‘LGOO{
1100 | 2200 | 2200 ‘L 2200 L 2200 | 1100
3 L 651‘00
2450 i
|
- M tru 1am viéc nhu ngam cong xon
R 0,6
1, =225+ — =225+ — =245(m)
3 3
- Tai trong tac dung lén phan cong xon la:
+ Do trong luong ban than: g, = 2*32,75= 65,5(KN /m)
+ Do tinh tdi phan bén trén : P, = Py 40, e + B, =14464KN .
+ Do hoat tai:
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35 145 145 35 145 145 Upng =3KN/m
43 | 43 15m 43 | 43 ) =9.3kN/m
DAH Vh
y6
y5
N2
3
y y2
yl=1
34m | 34m

y,=1;y,=0,87; y,=0,75;y,=0,55;y,=0,43;y,=0,3.
; IM -
Ph?t = 0'9-mL-(1+m)-yL-mgtr-I‘lS(yz + Y+ Y5+ Ye) +35(Y; +Y,)

P = 0.9x1.25x1.75x0.525x I45(O.87 +1+0.43+0.3) +35(0.75+ 0.55) :: 4156KN

plan :1,75.9,3.(34;34)..mg|an =1,75.9,3.34.0,336 = 186KN
P9 =1,75.3.(34;34)..mgng =1,75.3.34.1,065=187,9KN
W, = 245245 _ 3,001

P, =P +P™+P" =4156+186+187,9 = 7895KN

= MoOmen:
M =1259.0w, +(P, +P,).y =1,25.655.3,001+ (1446,4 + 789,5).1,35 = 4145

* Tinh va bo tri cot thép: o Q
Sodo: (Hinhbén) | [~ e :‘if
A's — +'o —
T > 7o) c !
As N J ©

- chiéu day mi tru H=1500mm,lép bao vé 15mm— h, =1500—15=1485mm
-s0 b chon: d=1485-25-22/2=1499mm.
- betong c6 f, =50MPa, cot thép f, =400MPa

M 414510°
° 330d 330.1499

D¢ an toan ta chon 9 thanh ¢22 , a= 15 cm.

=8,37 (cm?)
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IV. Tinh toan mong coc khoan nhoi:

Theo quy trinh 22TCN 272-05, viéc kiém todn sic chiu tai clia coc quy dinh trong diéu 10.5
theo trang thdi giGi han sir dung va trang thai giéi han cuong do. Trong pham vi d6 an, chi
thuc hién kiém todn stic chiu tai clia coc theo kha ning két cau va dat nén.

V6i noi luc dau coc xac dinh duoc, ta s& tién hanh kiém tra kha ning chiu tai ciia coc theo
vat liéu lam coc va kha nang chiu tai cta 16p da goc dau mii coc.

S6 liéu tinh toan:

Puong kinh than coc 1000 mm
Cao do dinh bé coc +1,5 m
Cao do day bé coc -0,5 m
Cao do miii coc (du kién) 25.5 m
Chiéu dai coc (du kién) 25 m
Puong kinh thanh c6t thép doc 25 mm
Cuong do bé tong coc 30 Mpa
Cuong do cot thép coc 420 Mpa
Cu li coc theo phuong doc cau 3000 mm
Cu li coc theo phuong ngang ciu 3000 mm

B0 tri coc trén mit bang:

,1000 , 3000 y 3000 ,1000 ,
1 1 1

s
r

o

i
0

1000 ,

y
X

2 (&

1. Xdc dinh sitc chiu tdi coc:

3000

1000

—

+ Chdn cdc khoan nhdi b»ng BTCT ®-éng kYnh D = 1,0m,
khoan xuy®n qua c,c lip c,t sbt cd gdc ma s,t (¢f ); vu
lip sbt pha c,t cd gdc ma s,t @f = 45°,

+ B? t«ng cdc m,c #300.
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+ Cét thbPp chbPu luc 20¢25 cd c-éng ®é 420MPa. $Sai trBn

$10 a200.

1.1.X_.c ®Pnh sgc chbu tYi trang nBn cha cic nhai theo vEt liOu lum céc:

- Bé tong cap 30 ¢6 f.” =300 kg/cm’
- Cot thép chiu luc AIl c6 Ra=2400kg/cm’
Sc ch@u t7i cda ¢c theo vt liUu

Stic chiu tai cua coc D=1000mm

Theo diéu A5.7.4.4-TCTK siic chiu tai ctia coc theo vat liéu 1am coc tinh theo cong thiic sau
Py =¢.P,.
Vii P, = C=ng & ch@u ¢ dc troc danh ®@nh & holc kh«ng  iin tinh theo c«ng
the :
P, = . {mpmyf (A, - Ag) + 1A }= 0,75.0.85{0,85. .’ (A - Agp) + £.Ag)
Trong ® :
¢ = HU'S 5¢ khing, ¢=0.75
m;,m, : Cc hU'$ ®ilu kiUn lum viUc.
f.” =30MPa: C=ng ® ch@u nin nk nht cda bet«ng
f, =420MPa: Gi6i han chdy déo quy dinh cta thép
A.: DiUn tich fit diUn nguy®n cda ¢c
A=3.14x1000"/4=785000mm”
Aq: DiUn tich cda ¢t thip dc (mm?).
Hum l-yng ¢t thip dc th=ng hyp Ii chim vpo khofng 1,5-3%. vii hum l-yng
1,5% ta ¢:
A =0.015xA =0.015x785000=11775mm’
Chon c6t doc 1a ¢25, s6 thanh c6t doc can thiét 1a:
N=11775/(3.14x25% /4)=24 chon 25 25 A ,=12265.625 mm’
Vay stc chiu tai cua coc theo vat liéu la:
P, = 0.75x0,85x(0,85x30x (785000-12266)+ 420x12265.625) = 1585.10°(N).

Hay P, = 1585 (T)=15850 KN.
1.2.X ¢ ®bnh sgc chbu llic nBn cfia cidc ®-n theo c-éng ®é ®Et nOn:

S6 liéu dia chat:
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Lopl -céat sét

Lip 2 - sét déo cung
Lip 3 - sét déo mém
Lip 4 - Cudi soi

Lip 5 - da gbc

Sc ch@u ti tPng nin cda ¢c treo (¢¢ ma §t) Xc ®@nh theo c«ng the :
Q =9xQ, =9,Q, +9,Q
Trong ® :
* Q,:ScKkling ®i cda mii ¢c (T) Q,=q,xA,
* Q. :Sckling ®i cda th©n ¢c (T) Q, =q, x A
= ¢, =0.55hUS 3c kling ®i cda mii ¢c
= ¢,,=0.65hU 3c kling ®i cda thOn ¢c
= (g, :Sckling ® ®En vQ cda mii ¢c (T/m?)
» g, : Sc kling ®i ®En vQ cda thOn ¢c (T/m?)
= A,:DiUn tich mii ¢c (m?)
= A :DiUn tich cda bl mit th©n ¢¢ (m?)
> Xc ®@nh sc kling ®yn vQ cda mii ¢c g, (T/m?) vu Sc kling mii ¢c Q |

Mii ¢c dIt lip ciii cng — & g¢(& N = 52).Theo Reese vu O°Niel (1988) & thi —ic
tinh 5c kKing mii ¢c ®En v@ b»ng &ch su dong tr@ s xuy®n tisu chun SPT » N.
Vii N < 75 thx g, = 0,057N (Mpa)

oM

Ta S¢ khiing mii ¢ ®En v0 g, = 005752 (Mpa)

=2,964 (Mpa) = 296,4 (T/m?)
Q,=296,4x3.14x1?/4=232,67 (T)

> Xc ®@nh sc kling ®yn vQ cda thOn ¢c g, (T/m?) vu 5¢ kling thOn ¢c Q,
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Theo Reese vu Wright (1977) Sc kling bEn ®En v@ ¢, cda thOn ¢c ®—yc Xc

®@nh theo c«ng the :
= g, =0,0028N vii N < 53 (Mpa)
= Lip1- ¢tsit g, =0.0028 x 8 = 0,0224 (Mpa) = 2,24(T/m?)
= Lip2- sit dYo mIm , chit va g, =0.0028 x 21 = 0.0588 (Mpa) = 5,88
(T/m®)
= Lip3- sit dYo cng g = 0.0028 x 32= 0.0896(Mpa) = 8,96(T/m2)
= Lip4- Ciiigi q =0.0028 x 40 = 0.112(Mpa) = 11,2(T/m?)
= Lip5-§ gcq, =0.0028 x 52 = 0.1456(Mpa) = 14,56(T/m?)

BTng tinh 5c kling thOn ¢c trong nIn ®t

Chiéu dai
Lép coc trong gs(T/m?) As(m2) Qs (1)
16p dat (m)
1 2 2,24 6,28 14,07
2 3.4 5,88 10,676 62,77
3 11,1 8,96 34,854 312,29
4 8.8 11,2 27,632 309,45
5 0,5 14,56 1,57 23
Téng 26,0 721,58

T®tal ScchBGu tficda éc tinh theo ®ilu kiUn ®t nIn Q,
Q, =0.55x232,67+0.65x 721,58 =597¢ := 5970KN
*Tinh s0 coc cho méng tru:

H=BXP/P@c

Trong ®:
B: hUS kI ®n tTi tfng ngang;
B=1.5 cho tro ,p= 2.0 cho ni(ni ch@u tTi trong ngang lin do™p 1c
ngang cda ®t vu tc dong cda ho't tYi truyln qua ®t trong ph'm Violng thT tr—yt

cda ®t ®%p trun n).
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P(T) : T4i trong thang ditng tic dung 1én méng ma, tru da tinh & trén.
Pcoc:min (Pvl’Pnd)

SO coc Chon

(@)
7]
O

Hang muc | Tén P, Q. Pcoc Tai trong | Hé

Trugitta | T2 | 15850 | 5970 | 5970 18923,7

—
\S]

3,8 6

2.Tinh toan néi luc tac dung lén cdc coc trong mong:

Doi v6i méng coc dai thap thi tai trong nam ngang coi nhu dit nén chiu, noi luc tai mat cat
ddy mong
Cong thiic kiém tra:

P <P

o <
Trong do:

- P_..: Tai trong tic dong lén dau coc

- P, : Siic khang ctia coc da dugc tinh toan & phan trén

Tai trong tac dong 1én dau coc dugc tinh theo cong thic

M, .x
:E+Mx'ymax+ y ' max

Pmax n n n
2K
1 1
Trong do :
- P : tong luc ding tai ddy dai .
- n :s6coc,n=6

- X, y; :toado cua coc so véihé truc quan tinh chinh trung tam
- M, , M, : tong momen cla tai trong ngoai so véi truc di qua trong tam cua tiét dién coc tai

day dai theo 2 phuong x, y.

Kiém toan coc véi P.=5970KN

Trang thai GHCD 1
N,= 14521KN
M,= 9031 KNm
M, =5952 KNm
Coc Xi (m) Yi (m) Xi(m») | Yi@m») | P, (KN) | Yéucau

1 -3 1.5 9 2.25 2917,22 dat
2 0 -1.5 0 2.25 1456,38 dat
3 3 1.5 9 2.25 3836,74 dat
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4 -3 -1.5 2.25 3501.25 dat

5 0 1.5 2.25 996,74 dat

6 -1.5 2.25 1916,14 dat
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