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CHUONG I : TINH TOAN BAN MAT CAU

I.XAC PINH TiNH TAI
Tinh cho 1 mm chiéu rong caa dai ban
1.Trong luong ban than mat cau phan ké 2 canh:

Ws = Hg. ¢ =200.24.10°° = 4,8.10(N/mm)

Trong d6:  yc: trong luong riéng cua ban mat cau
ve =24 (T/m?) = 24(KN/m®) = 24.10%(N/mm?®)

2. Trong luong ban mut thua :

Wo=Ho. y¢c 180

Hg =H, + 80 =200 + 80=280 ( mm )

> W, =280 .24.10 ° = 6,72 .10 (N/mm?)

3.Trong luong cua Iép phu :

Wpw = Hpw . y ow
HDW = 70 (mm)
Y pw = 2,25.10°N/mm?®

> Wpw = 70.2,25.10° =1,575.10 (N/mm)
4. Trong luong cua lan can

Py = [(865.180 )+(B, -180).75+
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50255 +535. —~ + (B:-230). 222 .. 50| Bc - 230

"Bc - 180
> P, = [(865.180 )+(500 -180).75+ Bc

50.255 +535. 5—20 + (500-230).% 1.24.10°

= 5,766 (N)

I1 . TINH NOQI LUC BAN MAT CAU
- S0/ d0 tinh ctia BMC 1a 1 dai ban ngang dugc gia thiét .Nhu 1dam lién tuc ké lén
cac gobi cung la cac dam chu ‘
- N0t lyc tinh cho dai ban ngang c6 chiéu rong Imm




1. Noi luc do tinh tai
1.1 No6i luc do BMC Wi

BX—
K—

[

D D A O A B

L 1000 - 1800

+

1800
Voo = Ws.0 = Wg.0,3928.S
= 4,8.10° .0,3928.1800 = 3,39 (N)
Myos = Ws.0= Ws.0,0772.5
= 4,8.107°.0,0772.1800?
=1200,61 (N.mm)
Mzgo = Ws.00= Ws.(-0,1071).5?
= 4,8.107.(-0,1071).1800°
= -1665,62 (N.mm)

1.2 Noi Luc do ban hing

/lo

L |

900

°© A

" 1000 4 1800 1 1800 |

L
V00 = Wo.0.L = Wy (1+0.635. g ).L

= 6,72. 10°. ( 1+0.635. 1000/1800).1000 =9,091 (N)

Mago = -Wo.L 2 /2= -6,72. 10,1000 %/2= - 3360 (N.mm)
Maos = Wo.0.L2 = 6,72. 10" .(-0,2460).1000°= -1653,12 (N.mm)

M3o0 = Wo.0.L2 = 6,72. 10 .0,135.1000*= 907,2 (N.mm)

P

1.3 NOi luc do lan can . b
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L1
Vao = Py, (1+1,270. ). =5,766. ( 1+1,270.850 /1800) = 9,224 (N)

Maoo = Pp.(-1.L 1) = 5,766.(-850) = - 4901,1 (N.mm)
Maos = Pp.(-0,4920.L ;) = 5,766.(- 0,4920.850) = -2411,341 (N.mm)
Maoo = Pp.(0,27.L 1) = 5,766.( 0,27.850) = 1323,297 (N.mm)

1.4 Noi luc cho 16p phu

PN
Bc=500
E.
S At A A
N 1800 - 1800 o

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

=1,575.10"%[ ( 1+0.635. 500/1800).500 + 0,3928.1800] = 2,04 (N)
Moo = Wpw.(-0,5)L,2 = 1,575. 10 . [(-0,5).500°] = -196,875 (N.mm)
Maos = Wow.[ (-0,246).L, %+ 0.0772. S %]
=1,575. 10 [ (-0,246). 500 %+ 0,0772. 1800 ?]
= 297,089 (N.mm)
Mago = Wpw.[ (0,135).L, %+ (-0,1071). S7]
=1,575.10°[ (0,135). 500 2+ (-0,1071). 1800 ?]= - 493,375 (Nmm)

2. NOI LUC DO HOAT TAI

2.1- Tinh ban ké 2 canh. (ban nam giita 2 sudn dam)

a) Momen duong 16n nhat do hoat tai banh xe
+ Chi tinh noi luc véi tai trong truc sau cua xe 3 truc, khong tinh tai trong Ln
+ V6i cc nhip bing nhau (S), Momen duong 16n nhat gan ding tai diém 204
+ Chiéu rong tinh todn cua dai ban khi tinh M(+)
Sy =660 + 0,55.S (mm)

=660 + 0,55.1800 (mm)
= 1650 (mm)




* Truong hop 1: Khi x&€p mot l1an xe:

1800
Hﬁ\% - Wmﬁ\wm |

bah M204
Mo, = m( y; +¥,)S . W/S;, (N.mm/mm)
Vé6iy,=0,204 ; y,=-0,0315

V6i: mlahésolan xe=1.2

W=T725KN => M,y,=1,2(0,204- 0,0315)1800.72,5.10°/1650
=16371,818 (N.mm)
* Truong hop 2: Khi xép hai lan xe:

1800 min=1200 1800

[, ~ fro

bah M204
Khoang céch 2 xe 1a 1200 1a gid tri min, c6 thé tang lén dé 14y hiéu (ing max nhat
My, =m( D y!" )S*W/S,,

V6im=1;y, =0,204; y, =-0,0315; y; =0,0086; y, =-0,0027
=> M,y = 1.(0,204- 0,0315+0,0086-0,0027).1800.72,5. 10° /1650 =14109,818 (N.mm).
Trong 2 TH ta lay M,,, = 16371,818 (N.mm). =>Vay TH xép 1 lan xe duogc khong ché.
b) Momen am 16n nhét 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 + 0,25.1800 = 1670 (mm)

* Truong hop 1: Khi xép mot 1an xe:

Puong anh hudng c6 tung do 16n nhat tai 206




1800

ATTE M ATTHT, TR,
W X N gP= ST I 4

Dah M300
M =m( D> Y )S*W/S,,
Hé so lan xe m = 1,2: y, = -0,1029; y, =-0,0736
M,y =-1,2(0,1029+0,0736).1800.72,5.10* /1670 = -16550,838 (N.mm)
* Truong hop 2: Khi xé€p hai lan xe:

1800 min=1200 1300

ATTEHDN (AT H T

= ST T

Mg =m( >y )S*W/S,,
Véim=1;y,=-0,1029;y,=-0,0736 ; y; =0,0214 ; y, =-0,0069
=>M,,, = 1.(-0,1029 - 0,0736 +0,0214-0,0069).1800.72,5.10° /1670 =-12659,281 (N.mm)
Trong 2 TH ta lay M3, = - 16550,838 (N.mm). =>Vay TH xép 1 lan xe dugc khong ché.
¢) Luc cét 16n nhat do hoat tai banh xe

Luc cat 16n nhat tai goi 200
* Truong hop 1: Khi xép mot 1an xe:

Vae=m(D Yy, YW/S,, Véim=12;y, =1;y,=0,0

=> V0 =1,2(140,0).72,5. 10° /1650 = 52,727(N)

* Truong hop 2: Khi xép hai lan xe:
Vo =m( >y, YW/S;,
Véim=1;y, =1;y,=0,0;y;=0,0214; y,=-0,0069
=> V0 = 1(1+0,0+0.0214-0.0069).72,5. 10°/1650 = 44,576 (N)
Vay chon V = 52,727 (N)
Vay TH 1 l1an xe duogc khong ché.

2.2- Tinh ban hang (miit thira):




Diéu kién tinh M" ban hang :

X=L-B:-300>0 MW
Trong truong nay X =1000 -500 -300 = 200(mm) m
Chiéu rong tinh toan cua dai ban )”%27
S.=1140+0,833X=1140+0,833.200=1306,6(mm) L

Map=m. W.y/S, °=1,2.72,5.10° .(-1/9) /1306,6=-7,398 (N.mm)
Vg0 = m¥WHy/SY
=1,2.72,5. 10°.0.571/1306,6=38,02(N)
3. T6 hop néi luc cua ban:
Noi luc cudi cliing phai dugc t6 hop theo cac TTGH

- TTGH cuong do 1:
M= n*[ ¥p1Mws+tMyo+Mpy,) + 7p.Mypy + Y IM)My |

V= 1*[¥p1(VwstVwot Vi) + Yp2 Viwpw + YL AM) VL
Trong do:
- n =0,95: Hé s6 dicu chinh tai trong
- vp; - Hé O vuot tai cua tinh tai 1: yp, = 1,25; yp, =0,9
- Yp, : Hé 8O vuot tai cta tinh tai 2 : yp, = 1,5;  yp, = 0,65
( Cac hé s0 yp< 1 khi noi luc do tinh tai va hoat tai ngugc dau)
- yL = 1,75: Hé s6 vuot tai cta hoat tai
- (IM) : Hé s6 xung kich cua hoat tai ( chi tinh vé6i xe 6t6) = 1,25
+ Mys; Vws  : Momen va luc cat do trong lugng ban mat cau
+ Wy ; Vo : MOmen va luc cat do ban hang

+ Mp; Vi, : Momen va luc cat do lan can
+ Mypw: Vwpw : MOmen va luc cat do 16p pht

+ M VoL : Momen va luc cat do hoat tai xe
V00 =0,95[1,25.(3,39+9,091+9,224) +1,5.2,04 +1,75.1,25. 52,727] =138,255 (N)

M,,=0,95[1,25(-3360-4901.1)+1,5.(-196.875)+1,75.1,25.(-7,398)]
=10105,977(N.mm)

M,,=0,95[1,25.1200,61+0,9(-1653,12 -2411,341) +1,5.297,089
+1,75.1,25.16371,818 =32396,646 (N.mm)




M,40=0,95[1,25.(-1665,62)+0,9.(907,2+1323,297)+1,5(-493.375)+1,75.125 (-
16550,838)] = - 35156,743 (N.mm)

- Theo TTGH st dung :
M, = Mys + My, + Myp, + Myp,, + IM)M;

TTGH st dung chi c6 hé s6 xung kich do xe tai, cdac hé s6 khac déu bang 1.
Voo = 3,3949,091+49,224+2.04 +1,25. 52,727 =89,654 (N)
M,=-3360 -4901,1-196,875+1,25.(-7,398)=-8467,223(N.mm)
M,,=1200,61 -1653,12-2411,341+297,089+1,25.16371,818 =17898,01 1 (N.mm)
M; = -1665,62+907,2+1323,297-493,375+1,25(-16550,838)
=-20617,046 (N.mm)

V200 M200 M204 M300
TTGH CD1(N) 138,255 -10105,977 32396,646 -35156,743
THGH SD(N.mm) 89,654 -8467,223 17898,011 -20617,046
b
b
III- Tinh toan cot thép, bé tri va kiém tra tiét dién: _ 73&
1- Tinh cot thép: A T
H, d*
Cuong do vat lieu: Beé tong : £°, = 30 MPa f d-
Cot thép: f, = 400 MPa A * i
LGp béao vé 1ay theo bang [A5.12.3.1] o

!
Chiéu day tinh todn cta ban h,= (hy,, — 15)=200-15=185mm

Trong d6: - Lép bao vé phia trén bé tong day 30 mm
-L6p bao vé bé tong phia dudi day 25 mm
Gia thiét dung 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 cot thép chiu momen duong :

M

u

~330d

S

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

AS=32396,646 =0,646 (mmz)
330.152




Theo phu luc B,bang 4 chon N° 15a 250 mm ;c6 A, =0,800 (mm?)

Tinh co6t thép chiu momen am :

A;=35168,618 =O,725 (mmz)

330.147

-Theo phu luc B,bang B4 chon N° 15a 250mm ;c6 A’, = 0,800 (mm?)
2- Kiém tra cot thép

2.1- Kiém tra diéu kién ham luong cot thép:

% Kiém tra cho c6t thép chiu mémen duong:
Phai kiém tra ca CT luéi trén va CT ludi dudi cia BMC
+ Kiém tra hAm Iuong thép t6i da:
CT 16n nhéit bi giéi han bdi yéu ciu veé do déo dai ¢<0.42d hoac a<0.42 8,d
Kiém tra do déo dai:
e Adf,

=——2 <042f3,d Véib=1mm
0.85f.b

f'_28 _
Trong do B1 =(0.85 - 0.0S( < y J=0,85-0,05.(¥j =0,836

a= 2019 _ 19549 < 0.42.0,836.152=52,370 (mm)
0,85.30.1

=> Pam bao yéu cau

+ Kiém tra ham lugng thép t6i thi€u:

p =0.8/1.152 =5263.10~% 50,032 =23, 107
200
=> Pam bao diéu kién
+ Kiém tra hAm Iugng CT phan bo:

3840 <67% CT tinh toan

Yocres = \/S>C =

Trong d6 S, 1a chiéu dai c6 hiéu cua nhip ban = S - by, pc= 1800-250 =11550 (mm)

%o cpp = % =97,5% >67% ding 67%

Vay bd tri A, =0,67.0,80 = 0,536 (mm?)




+ Dbi véi ct thép doc bén dudi cung ding N° 10a 175 (mm)
C 6 A, =0,571 (mm?)

% Kiém tra cho c6t thép chiu momen am :

Kiém tra ham luong cét thép téi da

az b g4 B,
0.85f.b

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

_0,800.400
~ 0,85.30.1

=12,55<0,42.0,836.147 =51.6 (mm)

=> Pam bao yéu cau

+Kiém tra ham luogng cét thép tdi thiéu

A, A
p= 255003 S
b.d i
0800 _ 5 4491073 503, 30 =23, 107
1.147 400

+ Kiém tra ham lugng CT phan bo:

3840 <67% CT tinh toan

Yocres = \/S>C =

Trong d6 S, 1a chiéu dai ¢6 hiéu cta nhip ban = S - by, pc= 1800-250 =1550(mm)

%o crpp = j% =97,5% >67% dung 67%

Vay b tri A, =0,67.0,800= 0,536 (mm?)
+ D 6i véi cdt thép doc bén dudi cling ding N° 10a 175 (mm)
C 06 A,=0,571 (mm?)

2.2- Kiém tra cudong do theo momen:

Phai kiém tra ca bién trén va bién duéi cia BMC
+) Kiém tra cudng do theo M+
L4y momen véi tam vung nén cia BMC

Cong thic kiém tra:

¢Asfy(d-%) > M, Véi ¢ = 0.9




M. =0,9.0,800.400.(147 -%): 40528,80(N.mm)

M, = 32396,646 (N.mm)
— M. =40528,80 (N.mm) > M, = 32396,646(N.mm)
=> Pam bao yéu cau.
+) Kiém tra cuong do theo M~
L&y momen véi tam vung nén cia BMC
Cong thitc kiém tra:
A, - % ) > M, Véi ¢ =0.9

12,55

M, =0,9.0,800.400.(152 - — )= 41968,8(N.mm)
M, =35168,618 (N.mm)
= M, =41968,8 (N.mm) > M, =35168,618 (N.mm)
=> Pam bao y&u cau.

2.3- Kiém tra nit:

% Kiém tra cho momen duong :

Nt dugc kiém tra bing cach giGi han tng suét kéo trong c6t thép dudi tdc dung cla tai
trong st dung fg, nho hon tGng suét kéo cho phép f,

fs < fs, < 0.6,

M
Trong do: fg= nl— Xy

CT

(Ung suat kéo trong cot thép ; Dé tinh ting suat kéo trong cot thép dung momen theo
TTGHSD )

E 2.
-n= E—S (Hé so quy doi tir thép sang BT)

c

Modun dan héi ctia cot thép Eg=2.10° MPa
Modun dan héi ciia bé tong Ec = 0.043 v [
Trong dé y. =2400 (Kg/m®); fL =30

= E.=0,043.2400*°./30 =27691,465 (Mpa)




E 10° y 2.
-n= E—iz % =7,152 = chonn =7 (H¢ so quy doi tur thép sang BT)

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

Lay momen tinh d6i véi truc trung hoa:

0.5bx?=nA(d'-x) + nAg(d-x) (1) N b
Giai pt tim x. i leid'

(1)<0,5.1.x*=7.0,8.(38-x) + 7. 0.667.(152 - x) Hld Al

f
=x, =33,895 <d’' =38 (T/M) A
X, = -54,432 L
bx’ o ,
— Iep = +nA (d'-X) * + nAg(d-x)

1.33,8953

+7.0,8.(38 -33,895)* +7. 0.667.(152 — 33,895)°

—)ICT=

— Ter = 78201,599 (mm*)

+ Tinh ting suat kéo :

fo=n y

S

M
Trong do :
- M : Momen u6n 6 TTGHSD 1

~ y=d-x=152-33,895= 118,105 (mm)
17898011 118105 = 189,215 (N/mm?)

78201,599

= fs = 7.

+ Tinh tng suat kéo cho phép :

Trong do6 :

- z:Tham s6 chiéu rong ctia vét nit trong diéu kién moi trudng khac nghiét. z=23000
(N/mm)




- d. : Chiéu cao tinh tlr thG chiu kéo xa nhat 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 =250(mm) - bude thép

= A=2.33.250= 16500 (mm?)

23000

=>f, =—7F5
SA T (33.16500) /3

= 281,662(Mpa)
Lai ¢ : 0,6f = 0,6.400 = 240(Mpa)
Theo dicu kién gia thi€t ban dau : fg < f5, < 0.6f,
f = 189,215< fg, = 281,662 > 0,6 f, =240 (Mpa)
lay fe,=0.6 f,=0,6.400 = 240 (Mpa) > f, = 195,903 (Mpa)
= Db at
% Kiém tra cho mémen am :
+ Gia thiét x > d
d =147 (mm); b=1 (mm); h, = H, -15 =200 -15 = 185 (mm)
0.5bx?+n A (X —d')=nAgd - x)
0,5.1.x% +7.0,8.(x-33) =7.0,8.(137 - x)

0,5x%+ 11,2x - 952 =0
= x,= 3386

X, =-56,25
Giai phuong trinh tim dugc x =33,86>d =33 = (T/M)

bx’ , N2 )
_)ICT= ? +Il.AS(X—d ) +nAs(d‘X)

3
L3380 70.8.33.86 - 33)% +7.0.800(147 - 33.86)°

— I = 84628 (mm*)

+ Tinh tng suat kéo :
fi = n.ﬂ.y
ICT

Trong do :
- M : Mo6men uon 6 TTGHSD 1




- y=d-x=137-33,86= 103,14 (mm)
= fs = 7.M 103,14 = 205,267 (N/mm*)
72515,72

+ Tinh tng suat kéo cho phép :

Trong do :

- z:Tham s6 chiéu rong clia vét nit trong diéu kién moi truong khic nghiét. z=23000
(N/mm)
- d. : Chiéu cao tinh tlr thG chiu kéo xa nhat 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) - buéc thép

= A =238200= 15200 (mm?)
23000

=f, = T
38.15200 s

= 276,17 (Mpa)

Lai co6 : 0,6f = 0,6.400 = 240(Mpa)
Theo diéu kién gia thiét ban dau : fg < fg, < 0.6f,
fy = 205,267< f, = 276,17 > 0,6 f, =240 (Mpa)

Ay fg,=0.6f,=0,6.400 = 240 (Mpa) > fy = 155,72 (Mpa)
= Dbat
3, B6 tri cot thép:
- Béi véi cbt thép ngang bén dudi chiu mémen (+) ta ding 216 a 250.
- Di vai ¢t thép ngang bén dudi chiu mémen (-) ta ding &16 a 250.
- Pdivéi ¢t thép doc bén dudi ta ding @12 a 175
-Ddi véi cbt thép doc bén trén ta ding @12 a 175

Dé dam bao sy 1am viéc cua bé tong va cdt thép ta bé tri nhu sau :

- B6i véi cbt thép ngang bén dudi chiu mémen (+) ta ding 216 a 200.
- Di vai ¢t thép ngang bén dudi chiu mémen (-) ta ding 16 a 200.
- D6i voi cbt thép doc bén dudi ta dung @12 a 175

- D6i voi cbt thép doc bén trén ta ding @12 a 175
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CHUONG 2 : TINH TOAN DAM CHU

I- Tinh néi luc dam chu:

Dam chu 1a dam bé tong du tng luc tiét dién nguyén cang sau, khi tinh nodi luc chi tinh cho
1 dam bat lgi nhat, cac dam khac thiét ké theo dam do6.

100 100
_]£0 L b 650 L I/£80 :L(& L 650 L1} £80
i )150 E j 150
~ 100 -¥
300~ T 100 +— 33
1800 c 250 1070 1800
1537
4(200 - L
150
—r
250
NG
’ 650 + J 650 +
Mit cat gitta dAm Mt cat dau dam
l 2.00 l 1.00 J

1- Tinh tai cho 1 dam
1.1- Xdc dinh tinh tdi giai doan 1: g, (KN/m) ( giai doan cang kéo cot thép DUL)

Do trong lugng ban than dam duc trude:

H= %.L = %.36 =2,0(m) - Chon H, = 1,8(m) ; H, = 0,2 (m)




Aupip= [(Hg - Hy).by + (0,65 - b,).0,25 + 0,5.(0,65 - b,).0,15 + (0,65 - b,).0,08 +
+(0,85 - b,).0,15 +0,5. (0.85-b,).0,1]  (m?)
= [(2-0,2).0,25 + (0,6 5-0,25).0,25 +0,5. (0,65 -0,25).0,15 + (0,65 — 0,25).0,08
+ (0,85 -0,25).0,15 +0,5. (0,85 — 0,25).0,11=0,732(m?)
— Ay = 0,732 (m?)
Agsi= (Hy - Hy)0,65 + (0,2.0,15) + (0,1.0,033)  (m?)
= (2-0,2).0,65 + (0,2.0,15) + (0,1.0,033)

=1,233(m?)
A (L-6)+A .4+(A  +A )1l
gdch=[ nhlp( ) goi L( nhip gm) ]7/0 (KN/m)
N Gaen = {0,732.(36—6)+1,233.4-+(0,732+1,233).1}.24=19,238(KN/m)

36

- g, = 19,238 (KN/m)
1.2- Xdc dinh tinh tdi giai doan 2: ) (KN/m) ( Khi d6 BMC)
Do tdm dan va ban diic tai cho:

g, = (H, +0.08)S.y - (KN/m)

g,=(0,2+0,08) .1,8.24 = 12,096 (KN/m)
Do dam ngang :

g,= (H-H,-0.25)(S - b,)(b, /Ly).7 ¢ (KN/m)
Trong d6: L, =L/(n-1) = 35,4/6=5,9 m (Khoang cich giita 2 dam ngang)

- g,=(2-0,2-0,25).(1,8 - 0,25).(0,3/5,9).24
g, =2.932(KN/m)
=g+ (KN/m)
= 12,096+2,932 = 15,028(KN/m)

1.3- Xdc dinh tinh tdi giai doan 3: ( g3) (khai thac)

Lan can, ban bo hanh (néu c6) va 16p phu :




- Do lan can :
g = Py.2/n¢ (KN/m)
ne: S6 dam chu
- g1.=(2.5,766) / 6 = 1,922(KN/m)
- Do 16p pht :

WDW

gpw =

+B,  (KN/m)

C

B,: Bé rong lan xe

- gpw =(1,575/6) .10 = 2,625(KN/m)

- g3= gL + gpw (KN/m)

= 1,92242,625 = 4,547(KN/m)

2- Vé Dah M&V:

a, Vé duong anh huong M va V: tai cac tiét dién: L/1 ,L/8 ,L/4,3L/8 ,L/2

L —X
YMz—( T_nh )X

th
Ov=Yy 5

1 X X?
Q)V(_)zatxzz

1 (L-xX L —x)?
ovamg L et

1 2 3 5
A T T T
- L/2 l L2
@
y = (L-x)*x/L
@
y=L/4
1 ®
0.5
o]
| @

Pah M,

bah M5

bah V1

bah VS




Téng hop gid tri noi luc tai cac

mat cat: L/1 ,L/8,L/4,3L/8 , L/2 dugc bang sau:

Tiét dien L/1 L/8 L/4 3L/8 L2
M, 0 TL/64 3L/16 15L/64 L/4
Oy 0 7L?/128 3L2/32 | 15L%/128 L?/8

Ove 0 L/128 L/32 9L/128 L/8
Oy L2 491/128 9L/32 25L/128 L/8
oy L2 48L/128 8L/32 16L/128 0

Tiét dien L/1 L/8 L/4 3L/8 L2
M, 0 3,872 6,638 13,275 17,5
Oy 0 68,532 117,484 146,855 156,645

Ove 0 0.278 1,106 2,489 4425
Oy 17.7 13,352 9,956 6,914 4,425
oy 17.7 13,275 8,85 4425 0
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4- Tinh hé s phdn phoi tdi trong

phdn phoi momen:

é 50

A

4.1-Tinh h

1) Dam trong:

- Mot lan chat tai:

0.1
9
3
S

J () [

S
=0,06 +
4300
- Hai hoac nhiéu lan chat tai:

Sl
M

mg




06 02 K 01
mglt' = 0,075 + (—S j (E) e
2000) \L) \L*t

Trong do:
+ S : khoang cach hai dam chi S =1800 (mm)
+ L =(Lp-2x300)=36000 - 600 = 35400 (mm)
+tg=H, - 15 =200 -15 = 185 (mm)
+ K,: Hé 56 do cting doc
K,=n(,+Ae})
- n: Ti s6 modun dan hoi cua vat liéu dam / ban

/
o = %1554
f! 30

C ban
- I, Momen quan tinh tiét dién dam chi (mm®)
- e,: Khodng céch gifta trong tam dam va trong tam ctia bin mat cau

t
€ =Vt ES (mm)

- A: Dién tich tiét dién dam chu (mm)

Tinh quy d6i tiét dién ddm dic trude : b1=750mm , b2=650mm

100 b
1004 650— b _go bl
150 "
i 3?(% =100 llf ;r
! h1 Yo
yic
_____ - ylg aL —
1800 L o50; 1070 H 2 )T
Hg bw c
_____ N I
TZOOL 1 l Yoo
7150 T ) ybg
— h2
250 .
L
b 50— b2




Tu hinh vé trén ta co:
100
+) h,.250 = 200.80 + 300.150 + 300. -

— h, =304 (mm)

) h, 200 = 250.200 + 200. %

— h, =325 (mm)
BT dam diic san: E,
BT ban d6 sau: E,
Gia thiét dam la khoi BT dac khong ¢6 CT cho dé tinh todn

Giai doan 1: Chi c¢6 dam duc san, truc trong tam ti€t dién 1 — 1

» Tim trong tam
Ag = Hgbw + ( bl_ bW)hl + ( bz' bw) h2
V6iH,=H-H;=2-0.2=1,8 (m)

> A, =1,8.0,25 + (0,75 — 0,25).0,304 + (0,65 — 0,25).0,325 = 0,732(m?)

h.} HZb h?
S, = b,-by hl(Hg - ?1)+ P - +(0p-by) =
> 8, = (075- 0.25).0,304.(1,8-0,304/2)+ 222 1(0,65-0,25). 225
= 0,677 mm4

S
Ybg = A_g = 0,677/0,732 = 0,925(m) = 925 (mm)

9

Yie =Hy- vy = 1,8-0,925 = 0,875 (m) = 875 (mm)

» Tinh momen quén tinh dam duc trudc:

3

h . h,)" H*b, H, Y
Igzbl-bw,ﬁ+bl_bWDl(YIg-?] +———+H *bw[ng'_gj




h’ h,Y
+(b2 'bw)é'i_(bz 'bw)hz(ng '72)

0,304°

0,304 )2 ! 820,25

Ig= 0,75-0,25
12

+ 0,75-0,25 .0, 304(0,875—

18 0,325°

2
+1,8.0, 25(0,925—7J + 0,65-0,25 .

2
+ 0,65-0,25 .0, 325.(0, 925 - &:5}

= 0,279 (m*) =2,79.10'! ( mm®*)

Giai doan 2: K& dén su lam viéc ctia ban (tiét dién lién hop), truc trong tam 2 - 2

Chiéu rong c6 hiéu clia ban céanh : b

L 35400
L/4 _=T=885O mm
Bin <912t +0.5b, => b <112t +0.5b =12.185+0,5.750 = 2595 mm
S S =1800 mm
Vay b= 1800 mm
A = A, +n.b.h;
Véin, = Eo _ |2 =0,74
E, 55

- A, =0,732+0,74.1,8.0,185=0,978 m* =978000 mm*

h
S =n_bh, (ytg +?fj

—5271=0,74.1,8.0,185.(0,875+ 0,185/2)= 0,238 (m3)

1-1
c= Sc

=0,238 /0,978=0,243 (m) = 243 (mm)

C

Vay :
Ybe = Ypg + € =925+ 243 = 1168 mm

Ve = H = ype = 2000 — (925 + 243) = 832 mm




Yic = Ytg — ¢ =875 —243 = 632mm

3

b.h h. )
I, = Ig+Agcz+n{ 12f +hf.b(ytc - ?fj }

- 1.=0,279+ 0,732.0,243% +0,74.{(1,8. 0,185% / 12 +0,185.1,8(0,832-0,185/2)
=0,505 (m*)
E 130
Trongdé: n =—=,—=0.74
E, 55
- Mot lan chat tai :

0,4 0,3 K 01
mg,, = 0,06 + (ij : (Ej | =<
4300 L Lt
Vé6i K, =n.(l, +Ac.e)) (%)
p . A . 55
Trong d6 n duoc tinh boi cong thic: n =, /% =1,354

Vae, =y, + % = 875 + 185/2 = 967,5 (mm)

Thay vao biéu thic (¥) ta duge K, =1,354.(2,79.10" + 978000. 967,5%)

=16,173.10"

0.4 03 1
. mgd =006+ [1800) ( 1800 J .(16,173.10 ]

4300 35400 35400.185°

=0,412

- Hai 1an chat tai tré 1én:

0,6 0,2 K 01
mg" = 0,075 + (ij (iJ |2
2000) \L) ‘L

1800}0’6 ( 1800 j‘“ 16.173.10% )"
2900) '\ 35400/ '\ 35400.185°

= mgi = 0,075+ (

=0,579




2) Dam ngoai:
+) Mot lan xe: Tinh theo nguyén tiac don bay
Heé s6 phan ph6i momen c6 ké dén hé s6 lanm = 1,2
mgy =m.0,5.y
Véiy=1,111, y,=0,111
- mg)r =1,2.0,5.(1,111+0,111) = 0,732

0.3

1.8 m

—
—

- Hai hoac nhiéu lan xe:

SE _ M
mg, =ecmg,

d
< > 1
2800

Vé6ie=0,77 +

V6id,=L - 500 = 1000 - 500 = 500 (mm)
e =0,77 + 500/2800 = 0.949< 1 => Chone = 1
= mgF =emg" =1.0,579 = 0,579

4.2- Tinh hé s6 phdn phoi luc cdt.

a, Dam trong:

- Mot lan xe : mgf,' =0.36 + S
7600

- mg? = 0.36 + 1800/7600 = 0,597

2
- Hai lan xe : mg\'\f'=0.2+ S - S )
3600 (10700




— mgl' =0.2 + 1800/3600 - (1800/10700)2

=0,672
b, DAm ngoai:
- Mot Ian xe : tinh theo nguyén tic don bay nhu trén

S-0,6
m.g," =m.0,5.

- m.gy" =1,2.0,5.[(1800-0,6)/1800] = 0,6
- Hai hodc nhiéu lan xe:
me!® = emg!

Vo6ie=0,6 + 3360 = 0,6 + 500/3000= 0,767 . Vie <l néntachone =1

= mg)* =1.0,672 =0,672
= Ta ¢6 hé s6 phan phdi momen va luc cat dugc chon nhu sau :
- Da6i voi dam trong : mg ' = 0,579
mg," =0,672
- D6i v6i ddm ngoai : mg ) = 0,732
mg.© = 0,672

-> Chon mg"};,,=0,672 , mg",,,,=0,732

5- Tinh luc cat va momen do hoat tdi.
a, Noi luc tiéu chan chua ké dén Hé s6 phan phoi ngang

V& duong anh hudng va tinh gia tri M va V tai cac tiét dién: L/1, L/8, L/4, 3L/8, L/2
1)Tiét dién 1 (Chi ¢6 luc cit)

Puong anh hudng V1




53

143 1435 35

SN RN PSRN PN PN AN RN AN VN VN PN AN N N
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+y, =1
+) y, =(35,4-4,3)/35,4= 0,879
+)y, =(35,4-2.4,3)/35,4= 0,757
+)y,=(35,4-1.2)/35,4 = 0,966
+ Luc cat do xe 3 truc : VI'=145(y,+y,) +35y, (KN)
=145.(1 +0,879) + 35.0,757
= V[ =298,95 (KN)
+ Momen do xe Tandem: MP*=110 (y,+y,) (KNm)
= M} =110.(1 +0,966)

= 216,26(KNm)

+ Luc cat do tai trong Lan: V= % 930 (KN)

= V1L”= 0,5.9,3.1.35,4 = 164,61(KN)
2, Tiét dién 2 ( C6 ca M&V) tai L/8 = 4,425m
a, Momen

Duong anh huong M2
1.8
110\[ :I/ 110

a4 33 4 3

143 N 1435 L 35

NN NN NN N N AN RN N VN SN -

4425

=34




+)y, =[(35,4-4,425).4,425]/35,4= 3,872
+)y, =1[(35,4-4,425-4,3).4,425]/35,4= 3,334
+)y, =[(35,4-4,425-2.4,3).4,4251/35,4= 2,797
+)y, =1035,4-4,425-1,2).4,425]/35,4= 3,722
+ Momen do xe 3 truc: M =145(y,+y,) + 35y, (KNm)
= 145.(3,872+3,334)+35.2,797
= M =1142,765(KNm)
+ Momen do xe Tandem: MP*=110 (y+y,) (KNm)
= M} =110.(3,872+3,722)

= 835,34(KNm)

+ Momen do tai trong Lan: M;"=V"=9.3w,, (KNm)
= M;}"= %.9,3.35,4.3,872=637,37(KNm)
b,Luc ct:
Puodng anh huong V2
1.2
110 110 4=
\I/lA.S \I/ 14s \I/ =25 >

ya
4425

+)y, =(35,4-4,425)/ 35,4 = 0,875

+)y, =(35,4-4,425-4,3)/ 35,4= 0,754

+)y, =(35,4 -4,425-2.4,3)/ 35,4= 0,632

+)y, ==(35,4 -4,425-1,2)/ 35,4 = 0,841
+Doxe3truc: V) =145(y+y,) + 35y, (KN)

= 145.(0,875 +0,754) + 35.0,632




= V' =258,325 (KN)
+ Do xe Tandem: V=110 (y+y,) (KN)
= V]'=110.(0,875 +0,841)

= 188,76(KN)

+ Do tai trong Lan: V"= 9.3 @, (KNm)

= V,;"=

N |-

9,3y, .(35,4-4,425)= % 9.3.0.875 ( 35.4-4.425)
— 126,03(KN)
e qen . L

3, Tiét dién tai 2 =8,85m

a, Momen : Puong anh huéng M3

1.2

:l:lO\L_\L:L:LO
4.3 4.3
\I/14'5 \I/1.4'5 \LBS
¢%% P ———"
.Ls,aél - v2 .

+)y, =[(35,4-8,85).8,85] / 35,4= 6,638

+)y, =[(35,4-8,85-4,3).8,85] / 35,4= 5,563

+)y, =[(35,4-8,85-2.4,3).8,85] / 35,4= 4,488

+)y, =[(35,4-8.85-1,2).8.85] / 35,4=6,338

+ Momen do xe 3 truc : M =145(y,+y,) + 35y, (KNm)
= 145.(6,638+5.563) + 35.4,488
— M = 1926,225(KNm)
+ Mo6men do xe Tandem: MI =110 (y,+y,) (KNm)
= M =110.(6,638+ 6,338)

= 1427,36(KNm)




+ Momen do tai trong Lan: M;"=9.30, (KNm)
- MY= %.9,3.35,4.6,638=1092,681(KNm)

b,Luc cat: Pudng anh hudng V3

L2
110) 141.110 4.3
l ! J h
145 145 35

NN PN VRN RN FSN SN SN SN SN RN SN SN SN RN .

P D Y B

—— 885 va vz x3

1)y, = (35,4-8,85)/ 35,4 = 0,75
+)y, =(35,4-8,85-4,3)/ 35,4= 0,629
+)y, =(35,4-8,85-2.4,3)/ 35,4= 0,507
+)y, =(35,4-8,85-1,2)/ 35,4 =0,716
+Doxe3truc: VI =145(y+y,) + 35y, (KN)
= 145.( 0,75+0,629) + 35. 0,507
= VI' =217,7(KN)
+ Do xe Tandem: VI=110(y+y,) (KN)
— V= 110.0,75+0,716)
— 161,26 (KN)
+ Do tai trong Lan: V"= 9,3 e (KNm)

= Vi = % 9.3y, .(354-885)= % 9,3.0,75.(35:4 - 8.85)

= 92,593 (KN)

4, Tiét dién 4 tai vi tri % =13,275m

a, Momen: Duong anh huéng M4




4.3

L 14S < 1485 J/QS
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+)y, =[(35,4-13,275).13,275] / 35,4=8,297
+)y, =[(35,4-13,275-4,3).13,275] / 35,4=6,684
+)y, =1[(35,4-13,275-2.4,3).13,275] / 35,4=5,072
+)y, =1035,4-13,275-1,2).13,275] / 35,4=7,847
+ Momen do xe 3 truc : M} = 145(y,+y,) + 35y, (KNm)

= 145.( 8,297+6,684) + 35. 5,072
= M} =2349,765(KNm)

+ Momen do xe Tandem: Mza =110 (y,+y,) (KNm)

— My = 110.( 8,297+7,847)
= 1775,84(KNm)

+ Momen do téi trong Lan: M;"=V:"=93w,, (KNm)
- M= %.9,3.35,4. 8,297

= 1365,769(KNm)
b,Luc cat: Pudng anh hudng V4

9.3




+)y, =(35,4-13,275)/35,4= 0,625
+)y, =(35,4-13,275-4,3)/35,4= 0,504
+)y, =(35,4-13,275-2.4,3)/35,4= 0,382
+)y, =(35,4-13,275-1,2)/35,4= 0,591
+Doxe 3 truc: M} =145(y,+y,) + 35y, (KN)
= 145.( 0,625+0,504) + 35. 0,382
— M =177,075 (KN)

+ Do xe Tandem: Mza =110 (y,+y,) (KN)

= M, = 110.(0,625+0,591)

— 133,76 (KN)

+ Do tai trong Lan: V;"= 93w, (KNm)

= V"= %.9,3.yl .(35,4—13,275)= % .9,3.0,625.(35,4 - 13,275) (KN)

= 64,301(KN)

5, Tiét dien 5 tai vi trf % ~17,7

a, Momen : Duong anh huéng M5

1.2
110m110
a3
145 145 \1/3'5
L I L I [ [ L L 1 I =1 ]
k 1 7.7 !
| 354

Py, = % =885

+)y, =[(17,7-4,3).8,85] / 17,7= 6,7




+)y, =y=6,7
+)y, ==[17,7-1,2).8,85] / 17,7= 8,25
+ Momen do xe 3 truc : M =145(y,+y,) + 35y, (KNm)
= 145.( 6,7+8,85) + 35. 6,7
— M[ = 2489,25(KNm)
+ Momen do xe Tandem: M{P=110 (y,+y,) (KNm)
= M[*=110.( 8,85+8.25)
= 1881(KNm)

+ Momen do tai trong Lan: M:"=V"=93w,, (KNm)
- MW= %.9,3.35,4. 8.85 = 1456,799(KNm)

b,Luc cat: Pudng anh huéng V3
1.2

1 lO\I: :l/ 1&0

a’ 4.2

) L
145 145 /35/

N PR PR RN SURN PR JRN SN SN PN SN RN SR N

vt \m
y/A yE 3

17.7 ‘

| 354

+y,=0,5

+)y, =[(17,7-4,3).0,5] / 17,7= 0,379
+)y;=[(17,7 -2.4,3).0,5] / 17,7= 0,257
+)y, ==[(17,75-1,2).0,5] / 17,7= 0,466

+Doxe3truc: V{ =145(y+y,)+ 35y, (KN)
= 145.( 0,5+0,379) + 35. 0,257
— VI = 136,45 (KN)




+ Momen do xe Tandem:

MP=110 (y;+y,) (KNm)

— M= 110.( 0,5+0,466)

+ Do téi trong Lan: V{"= 9.3a; (KNm)

= V" =

b, Téng hop noi luc do hoat tai.

1
2
4

= 106,26(KNm)

1,153(KN)

9,3y, 17,)7= % 9,3.0,5.17,7 (KN)

NLhtéi = [NLtéi trong lan + maX(NLxe tai» NLtandem)]
Noi luc | Tai trong Tiét dién
1 2 3 4 5
M Xe 3 truc 0 1142,765 | 1926,225 | 2349,765 | 2489,25
Ln 0 637,37 | 1092,681 | 1365,769 | 1456,799
M, téng cong 0 1780,135 | 3018,906 | 3715,534 | 3946,049
v Xe3truc | 29895 | 258,325 217,7 177,075 | 136,45
Ln 164,61 126,03 92,593 64,301 41,153
V, tong cong 463,56 | 384,355 | 310,293 | 241,376 | 177,603

5- T4 hop néi luc theo cdac TTGH.
S6 1an xe : N = Bx /3500 = 10000/3500=2,857

Vay sb 1an xe 1a: 2( 1an)
N, =21lan
Hé s6lan xe : m =1

5.1- Theo TTGH cudng do 1:

M= n[1,25 My, + My +M, ) + 1,5M;p + 1,75.mgy. My, + IM.M, )]

Trong do:

M,, : Momen do DC

n : Hé s6 diéu chinh tai trong . Lay 1 =1




M,, : Moémen do BMC + tdm dan + DN
M, . : Momen do lan can + BBH gay ra
Mpyw : Momen do 16p phu gay ra

M, ,: Momen do tai trong lan

M, : Momen do hoat tai 6td

Vi=n[1.25 (Vg + Vg + Vi) + 1.5V + L75%mgy*(V, + IM*V )]
n : Hé s6 diéu chinh tai trong . Lay n =1
Vg, : Luc cat do DC V, : Luc cat do BMC + tdm dan + DN
V.. : Luc cét do lan can + BBH gay ra
Vpw : Luc cét do 16p phu gay ra
V_,.: Luc cat do tai trong lan

V..: Luc cét do hoat tai 6to

Tiét Dién L/1: Chi c6 luc cat:

+V,= 1,25 (g,w, +gw, + gw,) + 1,5g,,,W, + 1,75.mg,. (V},+ IM.V;)
=1.25(19,238.17,7+15,208.17,7+1,922.17,7)+1,5.2,625.17,7+1,75.0,6 72(164,6 1
+1,25.298,95)
= 1507,374 (KN)
Tiét Dién L/8
+M,= 1,25 (g, Wy +2,Wy + geWn) + 1,5, Wy + 1,75.mgy,. (M, + IMM,)
=1.25(19,238.68,532+15,208.68,532+1,922.68,532)+1,5.2,625.68,532
+1,75.0,732(637,37+1,25.1142,765)
=6031,633(KN.m)
+ V= L25 (g\w, + &w, + gw,) + 1,5g,,. W, + 1,75.mg,. (V;,+ IM.V;)
=1.25(19,238.13,275+15,028.13,275+1,922.13,275)+1,5.2,625.13,275
+1,75.0,672(126,03+1,25.258,325)
= 1183,701(KN)




Tiét Dién L/4
+M,= 1,25 (g wy +2,W, + giWy) + 1,52, Wy + 1,75.mgy. (M, + IM.M, ;)

=1.25(19,238.117,484+15,028.117,484+1,922.117,484)+1,5.2,625.117,484
+1,75.0,732(1092,681+1,25.1926,225)

= 10287,508(KN.m)

+ V= 1,25 (g,w, +gw, + g.w,) + 1,5g,,. W, + 1,75.mg,. (V,,+ IM.Vy;)
=1.25(19,238.8,85+15,028.8,85+1,922.8,85)+1,5.2,625.8,85
+1,75.0,672(92,593+1,25.217,7)

= 866,076(KN)

Tiét Dién 3L/8

+M,= 1,25 (g Wy +2:Wm + 8cWm) + 1,58, Wy + 1,75.mgy. (M, + IMM)

=1.25(19,238.146,855+15,028.146,8554+1,922.146,855)+1,5.2,625.146,855
+1,75.0,732(1365,769+1,25.2349,765)

=12766,381(KN.m)

+ V= 1,25 (gyw, +g&,w, + gw,) + 1,5, W, + 1,75.mg,. (V| + IM.Vy;)
=1.25(19,238.4,425+15,028.4,425+1,922.4,425)+1,5.2,625.4,425
+1,75.0,672(64,301+1,25.177,075)

= 554,502(KN)

Tiét Dién L/2
+M,= 1,25 (g, Wy +2Wy +gicWa) + 1,58, Wy + 1,75.mgy. (M;,+ IMM)
=1.25(19,238.156,645+15,028.156,645+1,922.156,645)+1,5.2,625.156,645
+1,75.0,732(1456,799+1,25.2489,25)
= 13589,942(KN.m)
+ V= L25 (g,w, +&,w, + gw,) + 1,5g,,, W, + 1,75.mg,. (V|,+ IM.V|,)
=1.25(19,238.0+15,028.0+1,922.0)+1,5.2,625.0+1,75.0,672(41,153+1,25.136,45)
= 248,977(KN)




5.2-Theo TTGH sur dung

M,= (M, +My, + M) + M p +mgy( M, + IM*M, ;)
V= (Vg Vo + Vi) + Vip + mgy (Vy, + IM*V )
Tiét Dién L/1

+V,= (g W, +2W, + W) + g, W, +mgy( Vi + IM.V()
=(19,238.17,7+15,028.17,7+1,922.17,7)+2,625.17,7+0.672.(164,61+1,25.298,95)
=1051,912(KN)

Tiét Dién L/8

+M,= (/W +2W, + W) + 2, Wy + mgy( M+ IMM, )

=(19,238.68,532+15,028.68,532+1,922.68,532)+2,625.68,532
+0,732.(637,37+1,25.1142,765)

=4184,453(KN.m)

V= (g Wy +&W, + g W) + p Wy +mgy( Vip+ IM.Vy, )

= (19,238.13,275+15,028.13,2754+1,922.13,275)+2,625.13,275

+0,672.(126,03+1,25.258,325)
= 819,317(KN)

Tiét Dién L/4
+M,= (/W +2W, + 2 W) + 2, Wiy + mgy( M+ IMM, )
=(19,238.117,484+15,028.117,484+1,922.117,484)+2,625.117,484
+0,732(1092,681+1,25.1926,225)
=7143,392(KN.m)
+V= (W, +8W, + gW,) + g, W, +mgy( Vi + IM.V )
= (19,238.8,85+15,028.8,85+1,922.8,85)+2,625.8,85+0,672(92,593+1,25.217,7)
=590,179(KN)
Tiét Dién 3L/8

+M,= (21Wn +&W, + W) + 2, Wiy + mgy( M+ IMM, )




=(19,238.146,855+15,028.146,855+1,922.146,855)+2,625.146,855
+0,732(1365,769+1,25.2349,765)
= 8877,265(KN.m)
+V,= (g Wy +2,W, + gcW,) + 25w, +mgy( Vi, + IM.V )
=(19,238.4,425+15,028.4,425+1,922.4,425)+2,625.4,425
+0.672(64,301+1,25.177,075)
= 364,497(KN)

Tiét Dién L/2
+M,= (/W +2W, + W) + 2, Wy + mgy( M+ IMM, )
=(19,238.156,645+15,028.156,645+1,922.156,645) + 2,625.156,645
+0,732(1456,799+1,25.2489,25)
=9452,099(KN.m)
+V,= (g W, +&,W, + gW,) + g, W, +mgy( Vi + IM.V(,)

= (19,238.0+15,028.0+1,922.0)+2,625.0+0,672(41,153+1,25.136,45)

= 142,273(KN)
L L/8 L/4 3L/8 L/2
Tiét dien
; 35.4m 4.425m 885m | 13275m | 17.7m
TTGH | M(KN.m) 0 6031633 | 10287.508 | 12766.381 | 13589.942
Cuongdol | ykN) | 1507374 | 1183701 | 866,076 | 554,502 | 248,977
TTGH | M(KN.m) 0 4184.493 | 7143392 | 8877.265 | 9452.099
St dung V(KN) | 1051912 | 819,317 | 590,179 | 364,497 142,273

Bdng tong hop noi luc
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II- TINH TOAN BO TRI COT THEP VA KIEM TRA

1- Tinh cot thép du dng luc va bo tri:
1.1- Gigi han ting sudt cho tao (bo) cot thép kéo trudc:
Sir dung tao thép 7 soi (pSmm) 12.7mm, A = 98.71 mm®.
+ Cudng do kéo quy dinh ctia thép UST : f |, =1860(MPa) .

+ Gi6i han chdy cla thép tng suat truse : f, =0.9f  =1674(MPa) .
+ Modun dan héi cua thép tng sudt trude : E; =197000(MPa).
+ ing suat sau mat mat : f, =0.8 fy =0.8x1674 =1339, 2MPa..

So bo chon cot thép:

h
Trong dé : z=0.9(h, +h;) —7* =0.9x(1800+185) —% =1694mm

M:momen 16n nhét tai mat cat L/2-TTGH cudng do.

— M=M,,,=13589,942x10° N.mm.

Suy ra:
6
A, _ M 13589,942x10 — 5990, 44mm®
f,*Z 1339, 2x1694
5990, 44
S6 b6 = 98,758 =7,587 b6. (1 b6 c6 8 tao 12,7mm)
Chon = 8 bo

A,,=6316,8 mm”




2.Bo tri va uon cot DUL :

0 L/8 L/4 3L/8 L/2

aah - 0
AL !
[\ %
g s : 1485 : 1425 : 4425
i VR=17700

Lol/2=1800D

B0 tri 8 b6 nhu hinh vé :

CoHg i

T 200
e—”L— —x
}- ® 1200
200 !
: ® | @ 130
2to . / 3: 130
® ® 3@ 6 4@ 1‘50
i B 1 59 e |
k 200-k— 260k 200} Ja0k 1857‘485 J140k

B0 tri cot thép DUL tai goi va vi tri L/2




-Tai mat cat Goi :

_ (200x2 +400x2 + 600 +1200 +1400 +1600)

=750mm
Ye 8f

-Tai mat cat gitta nhip( L/2):

_ F(100*3+220x3+ 340 + 460)

b =220mm
8f

a.Tat ca cac bé déu uén cong dang parabon bac 2 :

/2 /2
> X
y } f
. 1 ,
: i
—tdday dém

<y

+Tinh chiéu dai va toa do cua cac bo cot thép :
Chiéu dai 1 b6 :

8f?

L=1+—
3l

‘B6 1,2:  1=35400, f, = 200-100=100,
‘B63,4:  1=35400, f, = 400-100-120 =180 ,

‘B65:  1=35400, f, =600-100=500 ,

B66:  1=35400, f, =1200—220 =980 ,

B67:  1=35400, f, =1400-100-120-120 =1060 ,
B68:  1=35400, f, =1600-100-120-120-120 =1140 ,

Tuong tu ta c6 bang :

Téenbd | S6bé | L(mm) | fi(mm) | L (mm)

Bo 1,2 2 35400 100 35400,753

Bo 3,4 2 35400 180 35402,441

Bo 5 1 35400 500 35418,832




Bo 6 1 41500 980 35461,017

Bo 7 1 35400 1060 | 35484,640

Bo 8 1 35400 1140 | 35497,898

Chiéu dai trung binh :
L = 35400, 753x2 + 35402, 441x2 + 35418,832 + 35461,017 + 35484, 640 + 35497,898
8
= 35433,597 mm
+Toa do y va H :H=f +a —y ,v6i yzw.
e Tai mat cat goi co :
Tén b6 | a(mm) f.(mm) | x(mm) |y(mm) |H(mm)
1,2 100 100 0 0 200
34 220 180 0 0 400
5 100 500 0 0 600
220 980 0 0 1200
7 340 1060 0 0 1400
8 460 1140 0 0 1600
e Tai mat cat 101(L/8) c6 :x= 4425 mm.
Tén b6 | a(mm) f.(mm) | x(mm) |y(mm) |H(mm)
1,2 100 100 4425 43,75 | 156,25
34 220 180 4425 78,75 | 321,25
5 100 500 4425 218,75 | 381,25
220 980 4425 428,775 | 771,25
7 340 1060 4425 463,75 | 936,25
8 460 1140 4425 498,75 | 1101,25




Tai mat cit (102)L/4 ¢6 :x= 8850 mm.

Tén b6 | a(mm) f,(mm) | x(mm) |y(mm) |H(mm)
1,2 100 100 8850 75 125
34 220 180 8850 135 265

5 100 500 8850 375 225
220 980 8850 735 465
7 340 1060 8850 795 605
8 460 1140 8850 870 730
Tai mat cat (103)3L/8 ¢6 :x=13275 mm:

Tén b6 | a(mm) f.(mm) | x(mm) |y(mm) |H(mm)
1,2 100 100 13275 93,75 106,25
34 220 180 13275 168,75 | 231,25

5 100 500 13275 | 468,75 | 131,25
220 980 13275 | 918,75 | 281,25
7 340 1060 13275 | 993,75 | 406,25
8 460 1140 13275 | 1068,75 | 531,25
Tai mat cat(104) L/2 ¢6 :x=17700 mm.

Tén b6 | a(mm) f.(mm) | x(mm) |y(mm) |H(mm)
1,2 100 100 17700 100 100
34 220 180 17700 180 220

5 100 500 17700 500 100

220 980 17700 980 220
7 340 1060 17700 1060 340
8 460 1140 17700 1140 460




Ta c6 bang téng hop s6 liéu:

MC H(mm)

Bo MC100 MC101 | MC102 |MC103 | MC104
1,2 200 156.25 125 106.25 100
34 400 321,25 265 231,25 220

5 600 381.25 225 131.25 100

1200 771,25 465 281,25 220
7 1400 936,25 605 406,25 340
8 1600 1101,25 730 531,25 460

2.1.Pac trung hinh hoc tiét dién:
a.Tai MC L/2 (giira nhip):
1.Giai doan 1 (trir 16 rong):
Ta co :
B, =750 mm
H’= H-200=2000-200=1800 mm
H;= 304 mm
Hy=325 mm
b,,=250 mm
b,= 650 mm

2

AF, =n H;j’ ,n:s0 b6=8 > AF, =22619,467 mm?

d, =60mm :duong kinh 16 rong.
Y, =220mm.
A, =h*b, + (b, - b,)*h; + (b, - b,)*h,- AF,
=1800%250 + (750-250)*304 + (650-250)%325 —
22619,467
=709380,533 mm?
Sy = 1800°/2%250 + (750-250).304.(1800-304/2)
+ (650-250)*325%/2- AF, %250
= 671644717,3 mm’®

S
Ydl =E(j = 947 mm, Ytr] =H,- Ydl = 853 mm ’egzydl-

yp =727mm

/50

1800

1580

220

853

650

250

~F

325

947

6350




I,= h¥b,/12 + h*b,*(h/2 -Y)*+ (b; - b,)*h, /12 +(b, - b,)*h; (Y,-h,/2)*
+ (b;- b,)*hy /124 (b, - b,)*ha(Y - hy/2)*- AF, (Y y )

=1800%*250/12 + 1800%250(1800/2 -947)% + (750-250)*304/12 + (750-250)*304
*(853 - 250/2)*+ (650-250)325%/12 + ((750-250)*304(947 - 325/2)*-22619,467%(947-220)>
=2,671 x10"* mm* .

Giai doan 2: Khi kéo cdp vao phun vita bétong 14p 16 réng thi ta chi tinh phancédp du dng
tham gia vao tiét dién con phan bétong vita phun vao chi yéu 1a dé bao vé cép du ting luc nén ta
bod qua phan bétong nay.

+Dién tich:

A=A +nAp = A+ 22 A nofen__ Ee
c g -£Apg g Ec ps, Ec 0,043.81,5.\/E

f, =50 (Mpa)
v = 2450 (Kg/m?)
Ep, = 180.10° (Mpa)

= n=1800.10%/(0.043%2450%50"5 50.f =4.88
A, =709380,533 + 4,88 *6316,8 =740206,517 mm>
+Momen tinh véi truc 1-1 :
Si | =n.Ap .(da; — Yp)

= 4,88%6316,8.(947 — 220) = 22410490,37 (mm")

S
C=ﬁ=30mm LYF =y —c=853-30=823mm ,y! =y’ +¢c=977mm .

e =€, +Cc=727+30=75/mm.

+Momen quan tinh tuong duong (GD 2):
Io=L+A,.c+nAn@y,h-y,)

I.,=2,671 x10™+709380,533 *30%+4.88%6316,8.(977-220)*
= 2,854.10" mm*

Giai doan 3:

AC = Ag + l’l’.bb.hb

1,5 ! '
véi n'= o _ 20438 Vleo _ Q.—D:,/%:o,mus

E. 0,0438°.f, \fe

b, = 1800 (mm)




h, =200 (mm
A, 5=740206,517+ 0,7746*1800*200= 1019062,517 750

(mm?)

+Momen tinh véi truc 11_II :

S35 =1 *by*hy*(hy/2 +y," )

=0.7746*1800*200*(200/2 +823)
=257384088 (mm?)

S
C= Az-3 =253mm ,yy =Yy; —c=823-253=570mm

3

1150

,Ye =yi +¢=1230mm .

333

+Momen quén tinh tuong duong (G 3):
I.,=1,+ cz*Ag+n’[bbhb3/ 12 + by:hy(hy/2 + y;")*]
=2.854 x10" +253 2¥740206,517+0.7746
[1800%200%/12 +1800%200 (200/2+570)*]
=4,589.10"" mm*

1800
174

b.Tai MC Goi :
-giai doan 1 :

7350

Ta co:
B, =750 mm
H’= H-200=2000-200=1800 mm L 650 L
H;= 333 mm
b =650 mm
yp="750 mm

2

AR, =n HZ' ,n:s0 b6=8 - AF, =22619,467 mm*

Dién tich :
A =H *b, + (b,~-b,) * 333- AF,

= 1800 * 650 + (750 — 650) * 333 — 22619,467 =1180680,533mm*

Momen tinh v6i ddy S,
Sq= 1800 * 650*1800/2 + 100 * 333. (1800 — 333/2) — 22619,467*750

= 1090430950 mm”

S
y, = E‘j =924mm — y;" =1800—-924 =876mm , e, =924—-750=174mm.

I, =H*¥b,/12 + H'*b,*(H’/2 -Y)*+ (b, - by)*h, /12 +(b, - by)*h, (Y,-h,/2)- AR

I, =1800° *#650/12 + 1800*650(1800/2 — 924)> + 100*333%/12 + 100*333(876-333/2)*

AF

876

Se4




22619,467*174% =3,368.10"' mm* y 70 .

-giai doan 2 :

E
+Dién tich: A , = A+ n.Ap = A, + E_p *A

C

ps

1150

E.  E
E, 0,043.8°f ; ;

f, =50 (Mpa)

¥ = 2450 (Kg/m®) L @\

Ep, = 180.10° (Mpa) ~F

= n=1800.10%/(0.043%2450%50"° .50 ) =4.88
Ao, =1180680,533+ 4,88  *6316,8
=1211506,517mm>
+Momen tinh véi truc 1-1 :
Si 1 =n.Ap .(dg — yp)

= 4,88%6316,8.(924 — 750) = 5363721,216 (mm®) ‘ . )

1800
174

750

Cz% =4,427Tmm ,y; =y, —c=876—-4,427 =871,573mm ,y5 =y +¢=928,427mm .

2
e, =€, +Cc=174+4,427 =178,427mm.

+Momen quén tinh twong duong (GD 2):
Lo=1+A,.c’ +nAp.(y,—y)

I, ,=3,368.10" +1180680,533%4,427°+4.88%6316,8(928,427-750)
= 3,378.10" mm*
-giai doan 3 :
AC73 = AC—2 + n’.bb.hb
0,0438" .t |
Véi n'=Co - oo _ ffeo _ 30 _ 0 7746
E, 0,0438°,ff, \fe V50

b, = 1800 (mm)

h, = 200 (mm)

A, 5=1211506,517+ 0,7746*1800%*200= 1490362,517 (mm?)

876

924




+Momen tinh vé6i truc 11_II :
S5 =1’ *by*h, *(h,/2 +y," ) =0.7746*1800*200*(200/2 +871,573)
=270928960,5(mm?)

S
C=—>2-181,787mm, y", = y' —c=871,573-181, 787 =689, 786mm ,

_3

ys =5 +¢=1110,214mm .

+Momen quéan tinh tuong duong (G 3):
I 3= L, + ™A +0°[byh, /12 + byhy(hy/2 + y;3")*]
=3,378.10" +181,787%1211506,517+0.7746 [1800%200°/12
+1800%200(200/2+689,786)]
=5,527.10"" mm*

IIL.Tinh Ging suat mat mat:
1.Mat do ma sat :
Afp. = o (1—e ")
Trong do :
- f,, :ing 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 :

~0.125L 0.025L  0.125L  0.125L
GO /8 /4 31/8 /2

Ya=

+vay X cua tat ca cdc bo tai MC100 déu bang khong .
+X cta b6 tai mat cat 104 bang 1 nira chiéu dai toan bo L, cta nd.
+tinh X ctia 1 bo tai mat cat bat ki duge tinh gan ding nhu sau :

*Tai MC L/8:




X, =(0.1251)* +(y,2) — X, = X,.

*Tai MC L/4:

X, + (012517 +(y, - y)).

+*Tai MC 3L/8:

X2

- 2
X4 = X, +4/(0.1251)2 + (y, - ¥,)

a.Tinh cho b6 1;2:

X, = 44257 +43.75% =4425 216mm

X_2 _ \/442502 +(75-43.75)* =4425,110mm.

X, = /44257 +(93.75—75)? =4425,040mm.

b.Tinh cho b6 3:4 :

X, =+/4425 78,757 =4425,70 1 mm.

X, = /44257 + (13578, 75)? =4425 358 mm.

X, = \/4425% + (168, 75—135)? =4425,129mm.

c.Tinh cho b6 5 :

X, = /44257 + 218.75% =4430,404mm.

X, = /44257 + (375—-218.75)% =4427,758mm.

X, =+/4425% + (468.75—375)? =4425,993mm.

d. Tinh cho b6 6 :

X, =+/44257 + 428, 75% =4445,723mm.

X, =[4425% + (735428, 75)? =4435,585mm.

X, = /44257 + (918,75 —735)% =4428,814mm.

e. Tinh cho bd 7 :

X, = /44257 + 463,757 =4445,723mm.




X, = /4425 + (795463, 75)? =4437,38 I mm.

X, = /44257 +(993,75—795)% =4429,461mm.

e. Tinh cho bd 8 :

X, = /44257 + 498,757 =4453,019mm.

X, =+4425 + (870498, 75)* =4440,546mm.

X, =1/44257 + (1068, 75—870)° =4429,461mm.,
+a :1a tong gid tri tuyét d6i cac géc udn cua bo ct tinh tir vi tri kich dén mat cit :
a=ao,—a,.
Vé6i «,:1a goc ti€p tuyén véi duong cong tai goc toa do .
a, :1a goc giita tiép tuyén véi duong cong tai toa do x .

-duong cong bo ct :

y=HE05 s iga, =2l a-2Y).
/2 »
N
% i DX
|
-~ | it

Y |

Tinh «,,«,,a cho cac bé cap tai cac mét cit can tinh us mat mat:
+Tinh ¢, cho cac b6 (x=0):
b6 152 stgar = -2 2P0 o 0.01130> @, =0.647d6=0.01130 radan
I 17~ 35400
b6 334 tga, =1 (1= 2y 224801 0y 2002034 > o, =1,165d5 =0.02033radan
I 17 35400
4x500

-bo 5: tgr,=———=0,05650 — «,=3,234do =0,05644radian
35400




4x980

b0 6 : tgay =—5 50 =011073 — @y =6,319dp =0,11029radian

b6 7 : tgar, = % _ 011977 — a, =6,830d6 =0,11921radian

b6 8 : tga, =240 19881 5 o, =7,340d6 =0.1281 Iradian

Lap bang :
Ténbé | x(mm) | L(mm) | f,(mm) | ¢, (d0)
Bé 1;2 35400 | 100 0,647
B6 3;4 35400 | 180 1,165
B6 5 35400 | 500 | 3,234
B6 6 35400 | 980 | 6,319
B6 7 35400 | 1060 | 6,830
Bo6 8 35400 | 1140 | 7,340

% Tinh ¢, tai cac mat cat cho cac bé :

*Tai mdt cat L/8 cé :x=4425 mm.

b6 1s >tga, =5 0- 39300200

Tuong tu ta co bang sau :
Tén b6 | x(mm) | L(mm) | f(mm) | , (d0)
BO 12 | 4425 |35400 | 100 | 0485
Bo 34 | 4405 35400 | 180 | 0874
BOS | 4425 |35400 | 500 | 2:426
Bo6 | 4425 |35400 | 980 |4H7H8
Bo7 | 4405 |35400 | 1060 | 9133
Bo8 | 4405 35400 | 1140 |3°18

*Tai mat cat L/4 c6 :x=8850 mm.

Ténbo | x(mm) | L(mm) | f,(mm) | «,(d0)
Bo 152 | ggs50 |35400 | 100 | 0.324
Bo 34 | gg50 |35400 | 180 | 0983

) =0,00847 - &, =0,485d6.




Cong thirc:

-Tai mat cat L/3:

7,340

Bo6 5 8850 |35400 | 500 | L1.618
Bo6 6 8850 |35400 | 980 | 3169
Bo 7 8850 |35400 | 1060 | 3427
Bo 8 8850 | 35400 | 1140 | 3085
*Tai mdt cat 3L/8 c6 :x= 13275 mm.
Ténbo | x(mm) | L(mm) | f,(mm) | «,(d0)
Bo1;2 | 13575 (35400 | 100 |0-162
Bo 34 | 13275 (35400 | 180 | 0:291
BoS | 43275 (35400 | 500 |0-809
Bo6 | 13775 (35400 | 980 | 1186
Bo7 |13275 (35400 | 1060 |1.715
Bo8 | 13275 (35400 | 1140 | 1,844
*Tai mdt cat L/2 thi tdt cd cdc bo ¢c6 o, =0= a = a,.
¢ Tinh a cho cac b6 tai cac mat cat :
a=a,-a,
Ténbo | o, (d0) | o, (d0) | a (dd) | a (radian)
B61:2 | ggq7 | 0485 | 0,162 | 0,00283
B6 34 | 1165 |0874 [ 0291 | 000508
B65 | 3334 |2426 | 0808 | 001410
Bo6 | 6310 |4748 | 1571 | 002742
B67 | 6830 |5133 | 1.697 | 002926
B6 8 5518 | 1.822 | 0,03180




-Tai mat cat L/4:

-Tai mat cat 3L/8:

-Tai mat cat L/2:

Tén b6 | &, (d0) | o, (d0) | « (d0) | « (radian)
B6 152 0,647 0,324 0,323 0,00564
B6 3:;4 1,165 0,583 0,582 0,01016
B6 5 3,234 1,618 2,066 0,03606
B66 | 6319 |3.169 | 3.150 | 005498
B67 | 6830 |3427 | 3403 | 005940
Bo6 8 7,340 3,685 3,655 0,06380
Tén bo | @, (d0) | ,(d0) | o (d9) | « (radian)
B6 152 0,647 0,162 0,485 0,00846
B6 3;4 1,165 0,291 0,874 0,01525
B65 | 3534 | 0809 | 2425 | 004232
Bo6 | 6319 | 1186 | 5133 | 008959
B67 | gg30 | 1715 | 5515 | 008927
B6 8 7,340 1,844 5,496 0,09592
Tén b6 | &, (d0) | o,(d0) | « (d0) | « (radian)
B6 152 0,647 0 0,647 0,01130
Bo34 | 1165 | O 1,165 | 002033
B65 | 3234 | 0 | 3234 | 005644
B66 | gat9 | O | 6319 | 011029
B67 | 6830 | O | 6830 | 011921
B6S | 7340 | O 7340 | 0,12811

e Tinh (ing sudt mat mat do ma sat tai cdc mat cat lap thanh bang:




a.Mdt cat L/8:

Bo L f K (LiX/Z) H a oGt 1-e ] ( lélle;; :
1:2| 35400753 | 1488 | 6.67+10"" | 177003765 | 0.23 | 0-00283 | 0,08762 | 0,01238 | 1842057
3:4| 35402441 | 1488 [6.67%10°7 | 17701.2205 | 0.23 | 0-00508 | 0.98711 | 0,01289 | 19,18167
5 | 35418832 | 1488 | 6.67+10"7 | 17709416 | 0.23 | 00141 | 098506 | 001494 | 22,23365
6 | 35461.017 | 1488 | 6.67+10™ | 177305085 | 0.23 | 002742 | 098203 | 0.01797 | 26,73773
7 |35484.640 | 1488 | 6.67%10"7 | 1774232 | 0.23 | 002962 | 0.98153 | 0.01847 | 27.48842
g | 35497.898 | 1488 | 6.67%10"7 | 17748.970 | 0.23 | 00318 | 0.98103 | 0,01897 | 2822697
S At 179,89124

A8 29.50755

b.Mdt cat L/4:

B6 L f, K (Lix/z) 7 a o € 1-e G ( ﬁfﬁl )
1:2| 35400753 | 1488 | 6.67%10" | 17700.3765 | 0.23 | 000564 | 0,98698 | 0,01302 | 19,37002
3:4| 35402441 | 488 | 6.6710" | 17701.2205 | 0.23 | 0-01016 | 0.98596 | 0.01404 | 20,89678
5 | 35418.832 | 1488 |6.67410™7 | 17709416 | 0.23 | 0:03606 | 0.98010 | 0,01990 | 29.61806
6 | 35461.017 | 1488 | 6.67%10™ | 17730.5085 | 0.23 | 0-05498 | 0.97583 | 0,02417 | 3597080
7 | 35484640 | 1488 | 6.67+10"7 | 1774232 | 0.23 | 0-05940 | 0.97483 | 002517 | 37.45757
g | 35497.898 | 1488 |6.67410™7 | 17748979 | 0.23 | 0:06380 | 0.97384 | 0,02616 | 38,93114
S Af. 22251117

27,81390

Afo /8




c.Mdt cat 3L/8:

, X - 1_e_(x+/—1a, Af

|_i fi 7 o —x+po PF
Bo i K (L,/2) © (MPa)
1:2] 35400753 | 1488 [ 6.67+10° | 177003765 | 0.23 | 000283 | 0,98762 | 0,01238 | 18,42057
3:4] 35402441 | 1488 | 6.67410°7 | 177012205 | 0.23 | 0:00508 | 0,98711 [ 0,01289 | 19,8167
5 | 35418832 1488 | 6.67+10°7 | 17709.416 | 023 | 00141 | 0,98506 | 0,01494 | 22,23365
6 135461017 | 483 |6.67%10" | 177305085 | 0.23 | 002742 | 0,98203 | 0,01797 | 26,73773
7 | 35484640 | 1488 | 6.67+10"7 | 1774232 | 0.3 | 002962 | 0.98153 | 0,01847 | 27.48842
§ | 35497898 | 1488 | 6.67+10°7 | 17748979 | 0.23 | 0-0318 | 0.98103 [ 0,01897 | 28,22697
S Af,. 179,89124
A /8 29.50755

d.Mdt cat L/2:

) X - [1-e Gt Af

B L fo K yz o ~Gcrua” PF
° P (L/2) € (MPa)
1:2| 35400753 | 1488 | 6.67+10" | 17700.3765 | 0.23 | 0-0113 | 0,98570 | 0,01430 | 21,28058
5 | 35418,832 | 1488 | 6.67410™7 | 17709.416 | 0.23 | 005644 | 097551 | 0,02449 | 36,43788
6 135461017 | 1488 |6.67¢10" | 177305085 | 0.23 | 011029 | 0,96349 | 0,03651 | 54,32496
7 | 35484.640 | 1488 |6.67%10°7 | 1774230 | 0.03 | 0:11921 | 0,96151 | 0,03849 | 57,27445
g | 35497.898 | 1438 | 6.6710"7 | 17748.979 | 0.3 | 0:12811 | 0.95954 | 0,04046 | 60,20638
S Af., 299,45356
Af e /8 37,43170

2.Mat do truot neo :
AfPA:A_L*EP

Itb

Trong d6 : 14y AL =6mm/1neo=>2neo, AL = 2x6=12mm.




E, =197000MP,
|, =35433,597mm

Suy ra: Af,, = %*197000 — 66,716MP,

3.Mat do nén dan hoi bétong (moi lan cang 1 bo )

Trong d6 : N=8 b6.
E; = 4800,/ f; ,v6i f; =80%f, =0.8x40=32MP,.
f,: cudng do bé tong lic cang.
E, = 27153VIP,
f,, =0.8f,, =0.8x1860=1488.

.., -UNg sudt tai trong tam ct do lyc cang da ké dén mat us do ma sét +tut neo va
do trong .

-luc cang : P = [pi — @f,. +Af,, EADSXCOSa;b.
Trong do :
af :1a géc trung binh cla tiép tuyén vdi cdc b tai mat cat tinh todn
3.1.Luc cang p, tai cac mat catla :
a.MC Goi :
P = 1488-66,716 x6316,8*0.998 =8960010,838N .
V6i af =(0,647%2+01,165%2+3,234+6,319+6,830+7,340)/8=3,418 = cosc?’ = 0.998.
b.MC L/8:
P = 1488- (22,4864 + 66, 716) *6316,8*0.999 =8827088, 755N
cMCL/4:

P = 1488-(27,8139+66,716) *6316,8*0,9996 =8798751,019N .




d.MC3L/8:
P = 1488-(32,75693+66,716) *6316,8*0,9999 =8770170,691N .
e.MCL/2:

P = 1488-(37,4317+66,716) *6316,8*1=8741518,209N

3.2.Tinh f cho cic mat cat:

P P M

fcgp - Ag |g g |g g
Véi M, :moémen do trong luong ban than g, tinh theo TTGHSD.
-Tai MC Goi :(M; =0).

2
___B960010.638 _BO60010.838U74" _ g 10,y
1180680,533  3,368x10

“Tai MCL/2 :

_8741518,209 8741518, 209x727? N 3013,537x10°x727
o 709380,533 2,671x10" 2,671x10"

=-21,418MP,

Vay mat do nén dan hoi bétong (Af,.) la:

-MC Goi :
8-1)*197000*|-8,394
Af s = 61 | I 26,644MP, .
2X8*27153
-MCL/)2:
(8-1 Xl97000X|—21, 418|
Af s = = 67,984MP, .

2x8x27153
4.Mat us do co ngot bétong (kéo sau):
-Tai tat ca cdc mat cat nhu nhau :
Afp =93-0.85H ,v6i H do 4am =80%.
Af sz = 93— 0.85%0.8 = 25MP, .
5.Mat us do tir bién bétong.

Afpcr =12.0f,, —7.0Af,, >0.




Trong do6 :

- f 12 us tai trong tam ct do luc nén B, (da ké dén mat do ma sat ,tut neo va nén
dan hoi ) ,va do trong luong ban than.

-Tinh lyc P, cho cdc mat cat :
P = . —(Afor +Afp, + Afprg * Ang *cOSa®.
*MC G :
P =[1488—(66, 716 + 26,644)]*6316,8*0.998 =8792042, 628N .

Af 4, =0 ,vi mOmen =0.

_8792042,628 8792042, 628*174°
o 1180680,533 3,368x10"

=-8,237MP,

> Afpey=12.0x8,237=98,844 MP,.

*MC L/2 :

P =[1488 — (37,4317 + 66, 716 + 67,984)]*6316,8*1 = 8312076,877N

Suy ra MC L/2:
2 6
- 9312076,877 9312076,877)1(1727 N 3013,537x10 li(727 __19,963MP..
409380,533 2,671x10 2,671x10
Af 4, :us do tinh tai 2va tinh tai 3 gay ra
M ; M. +M ;
Afcdp = I 2 (dps _yt 2)+3I—|P(dps _yt 3)'

c_2 c_3

2382,257x10° (301,072 +411,193)*10°
= ——————— %757+ o
2,854x10 4,589x10

*1010=7,886 MP,

M,=2382,257.10° MPa
M, =301,072.10° MPa
M, =411,193. 10° MPa
I, ,=2,854.10"" mm’
Y," =823mm

I, 5=4,589.10" mm*




Y;" =570mm
D,, =1580 mm
Af

«p -Us do tinh tdi 2 gay ra .

Afpeq =12.0%19,963—7*7,886 =184, 354MP, .

6.Mat ing suat do chung cthép :
Afpr = Afpp + Afpp
-Cang sau gan ding : Af,, =0.
-Tinh :
Afpr, = 0.3[138-0.3Af o —0.4Afpeq —0.2(Afpeg + Afpce)]-
*MC Goi :
AfF,R2 =0,3.[138-0,3*0-0,4*26,644 —0,2(25+98,844)] =30, 772MP .

*MCL/2 :
Afpe, =0,3.[138-0,3*37,4317 —0,4*67,984 -0, 2(25+184,354)] =17,312MP,

Téng hop cac ting suat mat mat

e Mat mat tic thoi : Af,, = Af,p + Afp, + Af g

Mit cit | Afo(MPa) |  Af,,(MPa) Af . (MPa) Af,., (MPa)
Goi 0 66,716 26,644 93,36
L/8 22,4864 66,716 83,55 172,7524
L/4 27,8139 66,716 75,107 169,6369
3L/8 32,75693 66,716 69,920 169,393
L2 37,4316 66,716 67,984 172,1317




e Mat mat theo thoi gian : Af,,, =

Afogq + Af g + Af g

Miit cat Af oo (MPa) Af ocr (MPa) Af o (MPa) (?\]:ﬁ;;)
Goi 25 98,844 30,772 154,616
L/8 25
L/4 25
3L/8 25
L/2 25 184,354 17,312 226,666

e Toéng mat mat: Af,, = Af,, +Af,.,
Tiét dién Af,;, (MPa) Af o, ( MPa) Afor ( MPa)

201 93,36 154,616 247,976

L/8 172,754

L/4 169,6369

3L/8 169,393

L2 172,1317 226,666 398.79717

IV.KIEM TOAN THEO TTGH CUONG PO I:
1.Kiém tra sitic khang uon :

Do ta ¢6 bé tong ban mit cdu va bétong dam c6 cudng do khac nhau nén ta quy doi bétong
mat ciu vé bétong 1am dam.Ta chi quy déi theo chiéu rong ban canh chi khong quy déi chiéu
cao ban cénh.

y .. E
Heé s6 quy doi n=—=L
EB

:>n:—D 0,045.7" e _ e _ \/7 0,7746
Es 0,0457" \/; NG

b’,=0,7746*1800=1394,28mm

Xem ti€t dién la ti€t dién cht T




*kiém tra MC L/2 (b6 qua cot thép thuong):

Vi tri truc trung hoa :
+gia thiét truc trung hoa qua canh :

1800

0.85 ¢

hf

1765

250

AF

a/2

-

220
325

650

+gia thiét truc trung hoa qua céanh :

C — APS fpu
: f
0.85f.4b+ kA, —*
dp
h;=504mm

A, = 6316,8(mm”)
f,, = 1860 (Mpa)

Blzo,ss—ﬁ. f —28

=0.85-0.05/7(50-28)= 0,693
£ =50
d,, = 1800+185-220=1765 (mm)

f
k =2(1.04——) =0.28

pu

4Apsf|os




C= 6316,8x1860 s =214,096mm< hy= 504mm
0.85*50+0,693*1800 -+ 0.28* 6316,8* -000

1765

+Stic khang danh dinh cua tiét dién :
M, = A fos (A, = 2) +(b-b, 085 £, (h/2-/2)

a= 3, *c=0,85%214,096 =181,982mm .

214,096
780

fos = T, (1-kdi) ~1860* (10, 28x ) =1797,359MP, .

p

181,982 504 181,982

M, =6316,8*1797,359* (1780 — 5 )+1550*504*0,85*50*(T— 5

)

= 2,483.10°° Nm = 24830KN.m
+Kiém tra: M, <gM_, @ =1M, =M,, =13589,942KN.M — dat .

2.Kiém tra ham luong cthép t6i da :

££0.42.
d

c

4 _ P fosdy _ 6316,8%1797,359*1780

.= =1780mm.
JANN % 6316,8*1797,359

C=214,096mm <0.42d,=0,42x1780=747,6mm — dat .
3.Kiém tra ham luong cthép t6i thiéu :

oM, >min 1,2M_;1,33M,

Trong d6: M, :momen bat dau gay nit dam BTDUL tiic 1a khi d6 us bién dudi dat tri s6
uskéokhiudnla: f, =0.63,/f, =0.63./50 = 4.45MP, .
-phuong trinh M, Vvéi tiét lién hop cang sau (3 giai doan).

Pe M;, +M_)+M
L 'gyld+&yf+'|vl2yg+( 2 Ilp) o y\,‘,’+A||vI ys =4.45Mpa

r Ag Ig Igl

+P, = (0.8, — Afor) A, Afyy = Afyy, +Af,;, =398,7977MP, .

g2 c c

+ M, :moémen MC L/2 do finh tai 1 =3013,537 KN.m(TTGHSD).




+M,:moémen MC L/2 do tinh tai 2=2382,257KN.m.

+M,, :mémen MC L/2 do tinh tai 2(khong c6 16p pht1)=301,072KN.m.
+M,, :moémen MC L/2 do 16p phu =411,193KN.m

+M,,= 1,25xM, + M, mg,, =3344,041KN.m

+AM :12 phan moémen thém vao dé tiét dién bat dau nut.

P, =(0,8x0,9*1860 —398,7977)*6316,8 =5940333,249N.

*thay céc s6 lieu MC L/2 vao phuong trinh dé tinh AM .

5940333,249 5940333, 249* 727 3013,537 2382, 257
4.45=— - — + =947 4 000
709380,533 2,671.10 2,671.10 2,854.10
, (301 072+411,19333344, 041) 15ny, _ AM 1230
4,589.10 4,589.10

AM =1,0497.10"’M.mm=10497 KN.m

- M, =AM +M, +M,, +M, +M,, =17567,813KN.m
M, =M, =13589,942KN.M

+Kiém tra : oM = 24830,97KN.m > min 1,2M_;1,33M,

cr?

>min{21081,376 ; 18074,623 KN.m}
— oM =24830,97 > 21081,376 KN.m — dat.

4.Kiém tra sitc khang cit cua tiét dién :

333

-Tinh cho tiét dién 6 gan goi :

Stic khang cat tiét dién =gV, ,v6i ¢ =0.9

1150

V, :stc khang cat danh dinh .

Ve +Vs +V,
V. =min ,
" 0.25f.b,d, +V, G\

V. :stic khang cat do bétong.

1800

AF

750

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

|, 650 |,




V.

S

:stic khang cét do cot dai .

V= A f,d, (cotgd +cotga)sina

S V01 o =90° (gbc cot dai )
\

Sy =A f,d, cotgd .
s —Sv
V, :stic khdng cat do cot thép DUL (xién):
V, = fiAgsina ,voi f;:cuong do tinh toan ctdul.
a :goc trung binh .
Trong c4c cong thic trén :
b, :1a chiéu day nho nhat ctia suon dim -dau dam b, =b, = 650mm.

d
kéo cua tiét dién .

:chiéu cao chiu cat ¢4 hiéu cua tiét dién —khoang cach hop luc trong mién chiu nén va

\

Pau dam:

+gan ddng chiéu cao mién chiu nén ,1ay bang chiéu cao mién chiu nén MC L/2.

C=214,096—>d, =d, —% =1800—-750— 214,09 _ 942,952mm.
c
d, ——-=942,952
2
Mat khac d, =max0.9d , =945 —d, =1296mm.

0.72h =1296

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

\ ] | L ]
)i J cot dai 2 nhanh cOt dai 4 nhanh

D A S

low=2350 ——Bl=650—-




Trong d6 v6i L=36m — dau dam b, =650 — cot dai ¢ =16 -4 nhanh .1 nhanh —
_T1d?  3.14x16°

fy 4

=2011mm’* — A, =4x201.1=804.4.

+ f,:cuong do cot dai =400MP,.
+ S, :budc cot dai (khoang cach cac cot dai )
+ 3 :1a hé s6 tra theo bang lap san.

+®: 1a géc clia ung suit xién tra bang .

2 9 ~ N 2 L, A A 1N V N
*Pe tra bang tim B va® phai tinh 2 thong so 1a f_ va g,.
C
-v6i V 1a tng sudt cat :
V

u

¢xb,xd,
V, :1a luc cét tinh todn theo TTGHCD 1,4 =0.9.

. M,/d, +0.5V, cotgd
" EpAPS

M, :1a momen udn tinh theo TTGHCD1.

Nhu vay dé tra bang tim @ phai tinh &, — dé tinh ¢, phai biét ® .Vay phai thir din theo
trinh tu sau :

a.Tur biéu dé bao momen va luc cat :

4 0.1251=4425 ——#

- M Mys

Qv

Vg()'i ~Vu Vs

I

- M, va V, lay cach tim g6i 1 doan d, .

Véi: M,, =6031,633KN.m




V,,; =1507,374KN.m.
V,,, =1183,701KN.m
d, =1296mm.

_ My, , 6031633

.= , *1206 =1766,553KN.m .
0,125l 4425

VARRY; )
V=V, e Vi 1183 7014 120737471183, 701

*(4425-1296) =1412,576KN .
0,125l 4425

b.Tinh ing suat cat :

V,  1412,576.10°

u

“pxbxd,  0,9%650*1296

=1,863MP, .

i:%:0,03726.
f 50

c

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

~1698,507*10° /1296 +0.5*1412,576.10° *1.192

£, =0,00177.
: 197000*6316,8

i =0,03858

Theo 1 f; . Tra bang — ®, =42°, 3, =1,835
£, =0,00177

+s0 sdnh @, va ®, thdy gin bing nhau Vay s6 liéu d€ tinh : & =42° va 4 =1,835.
Co6 cotg ¢ =1,1106

d.Bo tri cot dai truée roi kiém tra :
Budc dai :

~804.4*400 _843.44mm .

S, < L -
" 0.083/f. b, 0.083*y/50*650

V, =1412,576KN <0.1f b d, =0.1*50*650*1296 = 4212KN nén —
S, <min(0.8d,;600mm).

Vay S, <600mm —chon c6t dai ¢16—4nhdnh S, = 300mm — kiém tra .




V,=min ¥ +V, +V, va 0.25fb,d,)=7278KN.
+V, = 0.083,8\/f7c' b,d, = 0,083*1,835*/50x650x1296 = 907, 23KN .

V= Av.f .dv.cotgg 804,4.420.1296.1,1106

s =1543,738 KN
Sv 300

+V, = f A sing,.
-Tinh goc «,, cta cac bé cap tai x=d, =1296mm.

4 2x. 4x100, 2x1296
b6 1:tga=—(1-—) = 1-
+bo Litga === =0 =200

)=0,01047 — o, =0,56°.

Tuong tu cho c4c bo khac

—a, = 2(0,56+1,080) +2,997 +5,860 + 6,334 +6,808 /8=3,16" —sin¢, =0,055.

V, =(0,8f, —Af. ) A sin o, = (0.8x0.9x1860 — 398, 8)x6316,8x0, 055 = 326, 718KN.
Cu6i cuing kiém tra stic khang cat :

V, =1412,576KN <0.9(V, +V, +V,) = 0.9(907, 23+1543, 738 + 326, 718) = 2499,917KN — dat.

V.KIEM TOAN THEO TTGH SU DUNG :
1.Kiém tra ing suat MC L/2 (giita nhip ):
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=13764MP, .
+ A, =709380,533mm*
+1,=2,671*10"mm* e, =727mm, y; =947mm, y;" =853mm, M, =3013,537KN
a.Kiém tra ing suat bién du6i (us nén):

) Pxe .
fy= _%—%*yf +%*yf <0.6f; =19.2MP,.

g9 g9 g9

P = (f, — Afpr) A = (1376,4-172,1317)*6316,8 = 7607122N




7607122

71607122*727

" 7700380 533 2,671*10"

b.Kiém tra (ng suat bién treén :

P Pieg . M <1. 38MP
W
g g
Thay s6 :
7607122

3013,537*10°
+ _—
2,671*10"

<0.25,/f, =1.77

7607122*727*853 3013,537*10° *853

" 709380, 533 2,671*10"

2,671*10"

1.2.Giai doan khai thac (sau mat mat toan bo):

a.kiém tra ing suat bién dudi :

f, =08f,

-lucnén: P =(

fpl B AfPT )ADS

d

=0.8*0.9*1860=1339.2MP, .

=(1339,2-398,8)*6316,8 =5940318, 72N .

fa=—F——"FT"N+—V

Ag Ig Igl

P FRe o M d+M2
Iy,

9940318,72 5940318,72*727

1

T 700380,533  2,671*10"

* 6
L 2882,257%10°

(301,072 + 411,193 + 3344, 041) *10°

s Mo + My + M) ¢ <05,f, =3.54.

c

. 3013,537*10°

T 947 +
2,371*10

*1230

2,854*10"
—3,041MP, <0.5[f, =3,54

— dat.

b.Kiém tra tng suat bién trén : y"

P Pleg tr ]_ tr M 2

=853mm, y,

tr

4,589*10"

=823mm, y; =570mm

M, +M,,

foy =[-—+— -
btr Ag Ig y g yl Ic_z

5940318, 72 5940318 12*727

2

c

3013, 537.10°*853 2382, 257.10°

*947| =|-19,651 < 0.6 f,, = 24MP,.

—2,686MP, <1.38 > dat

y'|<0.45f, =0.45%50 = 22.5MP, .

37182, 804.10°

709380,533  2,671*10"
<0.45f, =0.45%50 = 22.5MP,

btr :|

=|-15,774MP,| < 22 5MP, — dat.

2,671.10" 2,854.10"

4,589.10"




2.Kiém tra us mat cit goi :
2.1.Giai doan cang kéo :
P = (f, — Af;,) A COSay
-Trong do6 :
+ a'éb =(0,647x2+1,165x2 + 3,234+ 6,139+ 6,83+7,34) /8= 3,418d0

—cosay =0,998.
+P = (f,; —Af,) A cos ey = (1339,2-93,36)*6316,8*0.998 = 8088497, 658N
+ A, =1180680,533mm?, 1| =3,368x10"'mm*, e, =174mm, y; =876mm, y; =924mm,M =0

a.Kiém tra us bién dudi :

~ 8088497,658 8088497, 658*174
" 1180680,533 3,368x10"

*876 =|-10,511MP,| <19.2MP, — dat.

b.Kiém tra thé trén :

¢ __ R, R . __ 8088497,658 8088497,658*174
" A 1, ' 1180680,533 3,368x10"

9

*924 = —2,99MP. (nén)< f, — dat.

2.2.Giai doan khai thac:

P =(1339.2-247,976)*6316,8*0.998 = 6879257,676N .
I, =5,527"mm* ,yy =871,573mm, y =928,427mm.
a.Kiém tra us bién dudi :

P Re, 4 6879257,676 6879257,676*396

A 1. 727 1180680533 5527*10"

bd —

*028,427 = -7,837MP, — dat(nén).

b.Kiém tra us bién trén :

P +% «___6879257,676 6879257,676*174

fo—
w =T A T 7 T T 1180680,533 1 5,527 %107

*871,573=-7,837TMP, —»> dat(nén).




VL.TINH PO VONG KET CAU NHIP :
1.Kiém tra do vong do hoat tai :

+Tinh do vong mait cat co toa do x do luc p ¢6 toa do a,b nhu hinh vé .

P

4\/\\\ X /\\/ .

a o
L

(|2 _b2 _X2)

_ pbx
Y 1

C

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

P1 P2 Ps3

a o)

p, =145x10°N, p, = p,, p; = 35x10°N —>tinh do vong khong c6 hé s6 :
+ Do vong MC giira nhip L/2 do cac luc p, -
b=17700+4300=22000mm, x= 17700 mm.

g = 145x10°x22000x17700x(35400° — 22000 —17700%)

=7,162mm.
” 6x36872,5x4,589x10" x35400

+Po vong MC L/2 do p, —

p,I°  145x10°x35400°
48.E..1, 48x36872,5x4,589x10"

yr = =7,92mm.

+Po vong MC L/2 do p, - b=13400mm, x=17700mm.




o, _ 35x10°x13400x17700x(35400° —13400° —177007)
g 6x36872,5x4,589x10" x35400

=1,756mm

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

<13 ) B, 10000
-s0lanxe :n = 3500~ 3500

=2,857=2 lan.
-hé s6 xung kich (1+IM)=1.25.
+Po vong 1 dam chu tai MC L/2 :

P1 P2 P3
P AYEHYEIM ) o8 v6ine
n

s6 dam =6.

y

yo (7,162 +7,92 +1,756)x3

5 x1.25=7,016mm.

+Kiém tra :y < 1 xI — 7,016 < 35400 _ 44,25mm — dat.
800 800

2.Tinh d¢ vong do tinh tai —luc cang truée (MC L/2):
2.1.D0¢ vong do luc cang ctdul:

5w’
ADUL == .
384EC|g

Trong do: w="P® e—e =727mm, |, =2,671x10"mm".

|2
p=(0.8f, —Af, ) A, = (0.8x1860—398,8)x6316,8 = 6880258, 56N .

_ 8x6880258,56x727

2 —31,931.
35400

4
N <11 Ly —
384x36872,5x2,671x10

2.2.D¢ vong do trong luong ban than dam(giai doan 1):do g, =19,238N / mm

4 4
pg =5 Gul'_ 549,238x35400

= . = == 39,943mm.
384 E.Ig 384x36872,5x2,671x10

2.3.D¢ vong do tinh tai 2 : g, =15,208N /mm .

4 4
Ag, = 5 .gz.l _ 5x15, 208x35400 _—29,55mm.
384 E.I, 384x36872,5x2,854x10




2.4.D6 vong do tinh tai 3 : g, =4,547N /mm.

4 4
Ag, = 5 - 0, _ 5x4,547x35400 __5,495mm.
384 E.I, 384x36872,5x4,589x10
*P@ vong do luc cang +tinh tai :goi la do vong tinh vy, .

y; =—66,298+39,943+29,55+5,495 =8,69mm.

Vay dam c6 do vong khi khai thac 1a :8,69mm.




