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TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

CHUONG I : TINH TOAN BAN MAT CAU

I XAC DINH TiINH TAI

Tinh cho 1 mm chiéu rong cua dai ban

1.Trong lwong ban thin mit cAu phin ké 2 canh:
Ws = Hg. v ¢ =200.2,4.10™ = 480.10>(N/mm)
Trong d6:  yc: trong lugng riéng cua ban mit cau
v =24 (T/m% = 24(KN/m®) = 24.10°°(N/mm?)

2.Trong lwong ban mut thira :

W =Ho. v ¢ = (Hg + 80).y ¢ =(200 + 80)y ¢ 180

2> W, =280 .24.10 ° = 6720 .10°° (N/mm?) — 1
= 672. 10°°(N/mm?)

3.Trong lwong cua lop phu :

Wow = Hpw. Y ow

HDW =75 (mm)

Y pw = 2,25.10°N/mm?®

> Wpw = 75.2,25.10" =168,75.10° (N/mm?)

4. Trong lwong cua lan can
P, = [(865.180 )+(B, -180).75+

50.255 +535. % + (B, -230).% 1 7

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

50.255 +535. 520 + (500-230). 255 1.24.0°
=5,766 (N) 50/ Bc - 230

"Be - 180
Bc
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I1.TINH NOI LUC BAN MAT CAU

- So d6 tinh cia BMC 1a 1 dai ban ngang duoc gia thiét nhu 1dam lién tyc ké 1én
cac gobi cung la cac dam chu
- Noi luc tinh cho dai ban ngang c6 chiéu rong 1mm

1. Noi luc do tinh tai
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1.1 Ngi lwe do BMC W,

i
| A T N
1250 2100 2100

V00 = Ws.W = Ws.0.3928.5

= 480. 10°0.3928.2100 =3,96(N/m)
Maos = Ws.w= W4.0.0772.5°

= 480.10°0.0772.2100° = 1634.17 (Nmm)
Mago = Ws.W= W4.(-0.1071).5

= 480. 10°.(-0.1071).2100* = -2267.1 (Nmm)

1.2 Néi Luc do bin hiing

mwe ‘

L S S S/2

L
V00 = Wo.W.L = Wo( 1+0.635. g )L

= 672.10". (1+0.635. 1250/2100).1250 =11.575 (N)
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Mago = -Wo.L 2 /2= -672. 10™ . 1250% /2= -5250 (Nmm)
Maos = Wo.w.L? = 672. 10° .1250%.(-0.246) = -2583 (Nmm)

Mago = Wo.w.L? = 672. 10” .1250%.( 0.135) = 1417.5 (Nmm)

1.3 N¢i lyc do lan can

150 | | L1

L

L1
V500 = Pp. (1+1,270. ?). =5,766. (1+1,270. 1100/2100) = 9.6 (N)

Moo = Pp.(-1.L ;) = 5,766.(-1100) = -6342.6 (Nmm)
Myos = Pp.(-0,4920.L ;) = 5,766.(- 0,492.1100) = -3120.6 (Nmm)
Msgo = Pp.(-0,27.L 1) = 5,766.( -0,27.1100) = -1712.5 (Nmm)

1.4.Ngi lyc cho I6p phii

Bc
;ﬁz
|

HENEEEN N
750 2100 2100 B

L
Vago = Wow.[ ( 1+0.762. ?2 ).L, +0,3928S]
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TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

750

=168,75.10°.[ ( 1+0.762.——~).750 + 0,3928.2100] = 3.0(N)
Moo = Wpw.(-0,5) L,? = 168,75. 10 . [(-0,6).750°] = -569.53 (Nmm)

Maos = Wow.[ (-0,2952).L, %+ 0.0772. S 7]
=168,75. 10 [ (-0,2952). 750 %+ 0,0772. 2100 2] =341 (Nmm)

M3o0 = Wow.[ (0,162).L, %+ (-0,1071). S7]
= 168,75.10°.[ (0,162). 750 *+ (-0,1071. 2100 *]= -643.25 (Nmm)

2. NOI LUC DO HOAT TAI

2.1- Tinh bdn ké 2 canh. (bdn ndm giita 2 suon dam)
a) Momen duong 16n nhat do hoat tai banh xe
- Chi tinh noi luc vé6i tai trong truc sau ctia xe 3 truc, khong tinh tai trong Ln
(S=2100 ( mm) <4600 ( mm))
- V6i cdc nhip bang nhau (S), Momen duong 16n nhat gan ding tai di€ém 204
- Chiéu rong tinh todn ctia dai ban khi tinh M(+)
Sy =660 + 0,55.S (mm)
=660 + 0,55.2100 (mm)
= 1815 (mm)

e Truong hop 1: Khi x€p mot lan xe:

W —T
DAH M204

0.4920 L

I

0.0254
0.0305 S

0.2040 S

My, = m(y; +y,)S .W/S;, (N.mm/mm)
V6iy,= 0204 ; y,=-0.0283
V6i: mlahésolanxe=1.2
W =725KN
=> M,,=1,2(0,204- 0,0283)2100.72,5.103/1815 = 17686.2 (N.mm)
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e Truong hop 2: Khi x&p hai lan xe:

—
: Wm D ni
&
= | 4 3 T T T
no Wg‘; ——1
‘ - ‘ 58 To DAH M204
g< =5
SO

0.2040 S

Khoang cdch 2 xe 1a 1200 la gid tri min, c6 thé tang 1én dé 14y hiéu Gng max nhat
M, =m( ) y!" )S*W/S,,
Véim=1;y,=0,204; y, =-0,0283; y, =0,0; y, =0,002374
=> M,y = 1.(0,204- 0,0283+0,0+0,002374).2100.72,5. 10% /1815 =14937.61

(N.mm).
Trong 2 TH ta lay M,,, = 17686.2 (N.mm). =>Vay TH xé&p 1 lan xe dugc khong ché.

b) Momen am 16n nhat do hoat tai banh xe
- Thudng momen am 16n nhat dat tai goi 300
- Chiéu rong tinh todn ctia dai ban khi tinh M(-) :
S, =1220 + 0.25*S = 1220 + 0,25.2100 = 1745 (mm)
e Truong hop 1: Khi x€p mot lan xe:
Puong anh hudng c6 tung do 16n nhat tai 206

A1H

1800

0.1029 S -

22 DAH M300
co

0.2700 L
0.0789 S
0.0737 S

Mg = m( Z yiM )S*W/S;v
Hé s6 lan xe m = 1,2: y, = -0,1029; y, =-0,07594
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M,y =-1,2(0,1029+0,07594).2100.72,5.10%/1745 = -18724.4 (N.mm)

e Truong hop 2: Khi x&p hai lan xe:

Bc 300
ol a C
. /W - @fﬁ ‘V W
g € EE ~ N
M;p0 = m( Z yi' )S*W/S,, X
Véim =1y, =-0,1029; y, =-0,07594; y,
=0,0; y, =-0,002488 L

=>M300 = 1.(‘0,1029‘ 0,07594+0,0‘
0,002488).2100.72,5.10° /1745 =-15820.74(N.mm)
Trong 2 TH ta lay M;,, = -18724.4 (N.mm). =>Vay TH xép 1 lan xe dugc khong ché.

¢) Luc cat 16n nhat do hoat tai banh xe
Luc cat 16n nhat tai goi 200

e Truong hop 1: Khi x€p mot lan xe:

Voo =m( QY YW/Sy
V6im=1.2;y, =1;y,=0,0898
=> V,0 =1,2(1+0,0898).72,5.10%/1745
=54.33(N)
e Truong hop 2: Khi x&p hai lan xe:

Vg0 = m( Z yiv )W/S;v
Vé6im=1;y, =1;y,=0,0898; y; =0,0; y,=0,005978
=> Va0 = 1(1+0,0898+0,0+0,005978).72,5. 10%/1745 = 45.33 (N)
Vay chon V = 54.33 (N)
Vay TH 1 lan xe dugc khong ché.
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2.2. Tinh ban hang (miit thira)

- Diéu kién tinh M" ban hang :

X=L1L-Bc-300>0
- Trong truong nay X =1250 -500 -300 = 450(mm)
- Chiéu rong tinh toan cua dai ban
S.,’=1140+0,833X=1140+0,833.450=1514.85(mm)
Maoo=m.W.y/S,,°=1,2.72,5.10% .(-0,54) /1514.85=-31.01 (N.mm)

3. T6 hop noi luc cia ban:

Noi luc cudi cliing phai duge t6 hop theo cdc TTGH
e TTGH cudng do 1:
M= [ vp1 (MwstMwo+Mp) + YpoMwpy + YL IM)M |
V= Lo (Vwst Vet Vi) + Ve Vivpw + Y (IM) Vi ]

Trong do:

- 1 =0,95: Hé s6 di€u chinh tai trong
- vp : Hé sO vuot tai cta tinh tai 1: v, = 1,25; v, =0,9
- Yp, - Hé sO vuot tai ctua 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)
- L = 1,75: Hé s6 vuot tai cua hoat tai
- (IM) : Hé s6 xung kich ctia hoat tai ( chi tinh véi xe 6t0) = 1,25
+ Mys; Vs : Momen va luc cat do trong lugng ban mat cau
+Wywo; Vwo  : Momen va luc cat do ban hing
+ Mp,; Vp,  : Momen va luc cét do lan can
+ Mypw: Vwpw : MOmen va luc cat do 16p pht

+M;;; V. :Momen va luc cét do hoat Tai xe

V00 =0,95[1,25(3,96+11.57549,6) +1,5. 3,0 +1,75.1,25. 54.33] =147.027(N)
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M,0=0,95[1,25(-5250 — 6342.6)+1,5.(-569.53)+1,75.1,25.(-31.01)]=-
14642.23(N.mm)
M,(,=0,95[1,25.1634.17+0,9(-2583-3120.6)+1,5.341+1,75.1,25.17686,2]
=34304,06 (N.mm)
M;0,=0,95[1,25.(-2267,1-1712,5)+0,9.(1417,5)+1,5(-643,25)+1,75.1,25(-18724,4)]
=-43342,09 (N.mm)
e Theo TTGH str dung :
M, = My + My, + Myp, + Myp + AIMM; ¢

TTGH st dung chi ¢6 hé s6 xung kich do xe tai, cdc hé s6 khdc déu bang 1.
Voo = 3,96+11,575+9,6+3,0+54,33.1,25 = 96,0475(N)
M,p0= -5250-6342,6-569,53-31,01.1,25= -12200,89(N.mm)
M,0,=1634,17-2583-3120,6+341+17686,2.1,25 =18379,32 (N.mm)
M;=-2267,1+ 1712,5-1417,5 -643,25-18724,4.1,25 =-26610,85 (N.mm)

I1I- TINH TOAN COT THEP. BO TRI VA KIEM TRA TIET DIEN:
1- Tinh cot thép:

- Cuong do vat liéu:
Bé tong : . =30 MPa
Cot thép: f, = 400 MPa

- L6p bao vé 1ay theo bang [A5.12.3.1]
- Chiéu day tinh toan cua ban hy= (h,;, — 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
e Gia thiét dung thép N° 15 ; d, =16mm; A, =200 mm?
d* =h;-25- d, /2 =185-25-16/2 =152 mm
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d =h,-30- d, /2 =185-30-16/2 = 147 mm
Tinh cot thép chiu mé men duong :
M

u

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

_ 34304,06
330.152

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

S=

= 0,69 (mm?)

S

Tinh cot thép chiu mé men dm:
A =M, 3430406

330d - 330.147
- Theo phu luc B,biang B4 chon N° 15a 200mm ;c6 A’ = 1,000 (mm?)

=0,71 ( mm?)

2. Kiém tra cot thép

2.1- Kiém tra diéu kién ham luong cot thép:
e Kiém tra cho c6t thép chiu momen duong:

- Phai kiém tra ca CT lu6i trén va CT ludi du6i cia BMC
+ Kiém tra hAm lugng thép t6i da:

CT 16n nhéit bi giéi han bdi yéu ciu veé do déo dai ¢<0.42d hoac a<0.42 ,d

+ Kiém tra do déo dai:

Af .
a= Y <0.42P,d Vé6ib = lmm
0.85f_.b

C

f'_28 _
Trong d6 Bl =0.85-0.05 (CTJ =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 t6i thi€u:
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A 0.03 f‘
= —> —_—
7= pd” i

p =29 _70410%50,033%2 =23 10°
1.142 400

=> Pam béo diéu kién

+ Kiém tra ham lugng CT phan bo:
3840

Yocres = \/‘

Trong d6 S, 1a chiéu dai c6 hiéu cta nhip ban = S - by, pc= 2100-200 =1900 (mm)
3840

% =
B 1900
Vay bo tri A, =0,67.1,00 = 0,67 (mm?)

<67% CT tinh toan

—88% ding 67%

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

e Kiém tra cho c6t thép chiu mémen am :

+ Kiém tra ham luong cot thép toi da

Af,
—— <042
0. 85f.b ~ b,

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

_ 1,000.400

=15,68 < 0,42.0,836.147 =48,1 (mm)
0,85.30.1

=> Pam bdo yéu cau

+Kiém tra ham luong cot thép tdi thicu

7= pd” fy

=1 7310%>003 29 =23 103
400

1.137
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+ Kiém tra hAm Iugng CT phan bo:

5.

Trong d6 S, 1a chiéu dai c6 hiéu cta nhip ban = S - by, pc= 2100-200 =1900 (mm)

% crpg = <88% dung 67%
CTPB ﬂ 0 g

Vay bb tri A, =0,67.1=0,67 (mm?)
+ Dbi voi cbt thép doc bén trén cing ding N° 10a 150 (mm)
C 6 A, =0,75 (mm?)

2.2- Kiém tra cuong doé theo momen:

- Phai kiém tra ca bién trén va bién duéi cia BMC
- LAy momen véi tam ving nén cia BMC
Cong thic kiém tra:

§ Af,(d - %) > M, V6i ¢ = 0.9

15,68

M, =09.1,00.400.(152 - == ) = 48297,6 (N.mm)

M, = 34304,06 (N.mm)
= M, =48297,6(N.mm) > M, = 34304,06 (N.mm)

=>Pam bdo yéu cau.

2.3. Kiém tra nit:

e Kiém tra cho moémen duong :
Niit dugc ki€m tra bang cdch gi6i han ting suét kéo trong c6t thép dudi tic dung cla tai
trong su dung fg, nho hon ting suit kéo cho phép f,

fg < fs, < 0.6,

Trong do:
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fyg=n—xY ( tng suét kéo trong cot thép ; DE tinh ting suat kéo

trong cot thép dung momen theo TTGHSD véi y =
7)

E 2
n= E_S (Hé s6 quy doi tir thép sang BT)

- Modun dan hoi cua cot thép Eq=2.10° MPa
- Modun dan héi ciia bé tong Ec = 0.043 v \[f.
Trong do :
¥e =2400 (Kg/m?)
fr =30
= E.=0,043.2400°.+/30 =27691,465 (Mpa)

E 2.10° :
n= E—iz 27961 465 =7,2 = chon n =7 (Hé s6 quy doi 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’ b

d=152 (mm) s b =1 (mm) S
h,=H,-15 =200 -15 = 185 (mm) ///ﬂ//ﬁd

L&y momen tinh d6i véi truc trung hoa: Al
2 ! 1 Hf d
0.5bx*=nA,(d'-X) + nAg(d-x) (1)
Giai pt tim X. AS

(1)<0,5.1.x2=7.1.(38-x) + 7. 1.(152 - x)
=x, = 37,2 <d’ =38 (T/M)

X,=-66,32

bx® S on )
— Iop = =S +nAg(d-X) * + nAg(d-x)
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1.37,2°

= I = +7.1.(38 -37,2)° +7. 1.(152 - 37,2)?

- Tep = 940453 (mm*)

- Tinh Gng suat kéo :
fq = n.ﬂ.y
ICT

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

18379,32
94045,3

= fs = 7. 104,8 = 143.4 (N/mm?)

+ Tinh tng suat kéo cho phép :
Z

fscI = 1
d..A s

Trong do6 :
-z :Tham s6 chi€u rong cta vét nit trong diéu kién moi truong khac nghiét.
z=23000 (N/mm)
- d. : Chi€u cao tinh tir thd chiu kéo xa nhat dén tim thép gin 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) - budc thép
= A =2.33.250=16500 (mm?)

= fg = _ 2000 = 281,66 (Mpa)

33.16500 %
Lai c6 : 0,6f,=0,6.400 = 240(Mpa)
Theo diéu kién gia thi€t ban dau : fg < f, < 0.6 f,
fs = 195,15 < fg, = 281,66 > 0.6 f, = 240 (Mpa)

lay fs,=0.6f,=0,6.400 = 240 (Mpa) > fs = 195,15 (Mpa)
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= Pat
e Kiém tra cho mémen am :
- LAy mdémen tinh d6i vdi truc trung hoa:
- Twong ty phén trén ta c6 phuong trinh:
(voix>d)
0.5bx?+ (n - 1) A(X —d')=nAy(d - x)
0,5.1. x* + 6. 0,800.(x- 33) = 7. 0,800.(147 - x)
0,5 x*+10,4x - 925,6 =0
= x; = 33,86
X, =-54,66
Giai phuong trinh tim duge x = 33,86 >d’ =33 = (T/M)

— I = b% + (- 1) A (Xx—d")’+ nAy(d-x)?

_1.33,86°

+6.0,800.(33,86 - 33)* + 7. 0,800(147 - 33,86)°

— Ior =72515,72 (mm*)
+ Tinh tng suat kéo :
M

fg=n y

Trong do :
- M : Mo6men uén 6 TTGHSD 1
-y =d-x=147-33,86= 103,14 (mm)

18379,32
" 72515,72

=>fs=7 103,14 = 183 (N/mm?)
+ Tinh tng suat kéo cho phép :

fscl =

Trong do :
-z :Tham s6 chi€u rong cta vét nit trong diéu kién moi truong khac nghiét.

z=23000 (N/mm)
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- d. :Chiéu cao tinh tir thd chiu kéo xa nhat dé€n 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= 15200 (mm?)
23000

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,
fg =252,88 < fg, =276,17 > 0,6 f, = 240 (Mpa)
lay fs =252,88 (Mpa) > fs,=0.6 f,=0,6.400 = 240 (Mpa)

= Dat

3. B6 tri cbt thép:

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

- D6i voi cdt thép doc bén trén ta ding @12 a 150
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$12 al50 ¢16a 200

‘3 ) ] ¥ ¥ ] ' : ] :
E P

|

|
200

I A e
$12 2150 / \ $164200
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CHUWONG II: TINH TOAN DAM CHU

I- TINH NOI LUC DAM CHU:

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

1 dam bat loi nhat, cac dam khéc thiét k€ theo dam do6.

MAT CAT NGANG DAM DAN

1300

50 1200 50

. % 7777 TN 7777 7777 i
r////ﬂ +//////4 /////J [/////j ’//////{
S S / /s P I IS
/ S S T 7 / / / /
7/ 2, //// ///// // /// /;/// S/ % 7 // / //// // /, // 7 '/ /// /// /7
S S S S S S S S / / v S/ S S S S S S S S S S S
S S S s S/ S S SN S S S S S S S S S S s
=] S S S S S/ S SN SN NS S S S S S S s S/ S S S
S S S S S S S S / S S JSS S S S S S S S S S S
— / / / v // / / S S S S S S S S
V4 / / /S / / / / / / / JSS S S S S S s / / / /
N S S S S S S S S / / /S /S /S S/ ANV S S s
/ /7 S/ g / S/ g / / / S/ S S S S s S S S/
S/ S S S S SN SN VS S S S S S/ S S
S S S S S S S S S S SN S S S s S/ S S S / S S S
S S S S S S SN S oA VS S S S S S S S S s
S S S s /S / / / /S / YO S S S S s / / / S S S
// ////// / //// ////// ///// ////// /// /////////// ‘// /////////// /
////////// / /////// "/ SN/ / S/ X/ / /
/
JSJSSS S S S S S S S S
S S S S S S S /S S S /S /
S S S S S /

125 1050 125

100 MAT CAT 1/2 DAM CHU 106

20 20

190

i 623 623 623
L | 374012

380072

200 . 100

65
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10 85 - 10 0 85 - 10
8 H . ot
| wf
| = |
S 25
. T T
gﬁ
%,7
65 65

1-Tinh tii cho 1 dim:
1.1-Tinh tdi giai doan 1 (g,) - (giai doan cing kéo cét thép DUL):

H= L 1=2138=2.11(m) >ChonH =2.1(m); H, = 0,2 (m)

18 18
A, ps=[(H - Hy)b, + (0.65 - b,)0.3 + (0.65 - b, )0.25/2 + (0.65 - b,,)0.08 +
+ (0.85 - b,)0.15 + (0.85 - b,)0.11/2] (m?)

Ayos = [(2.1-0,2).0,25 + (0,65 — 0,25).0,3 + (0,65 -0,25).0,25/2 + (0,65 — 0,25).0,08
+ (0,85-0,25).0,15 + (0,85 — 0,25).0,11/2]=0,8(m?)

A5 =08 (m?)
A= (H - H,)0,65 +0,2.0,15 + 0,0367.0,1(m?) J E—
37
= (2,1 -0,2).0,65 + 0,2.0,15 + 0,04.0,1 150~ — 4 j L
=1,269 (m?)
+ Phén d6 lién voi ddm chu: (g°,,) = 9 g
A a3
o - 7,(1.01 +1.333)x0.2x0.2 (KNIm)
Il
—t
2




TRUONG DHDL HAI PHONG

PO AN TOT NGHIEP

o 24x(1.01+1.333)x0.2x0.2
7= 9,65

=0.233 (KN/m)

N ng[A ><(4O—2(1,5+1))+AooxzxLE—FWXZXﬂX%—F gOdn

105

= g, =[0,8x(40-2(1,5+1))+1,269x2x1,5+

g, = 20.5586 (KN/m)

0,8+1,269

1.2-Tinh tdi giai doan 2 (khi dé ban mdt ciu): (g2)

a. Trong luong ban:

Op=S.hp ¥:=0.5x0,2x24 =2.4 KN/m

b. Trong lugng dim ngang do tai chd:

. (2.1-0.2)x(2.1-0,2-0.25)x0,2x24 _ 1,61KN/m

9. 9,35

c. Do cét lan can

2. =P X2/n =5.766%2/6=1.922 Kn/m
d. Do 16p pha

+ Bé tong Asphalt day 5cm trong,lwong
riéng 1a 22,5 KN/m3.

+ Bé tong bao vé day 3cm trong,lwong
riéng 1a 24 KN/m3.

+ L6p phong nwée

Raccon#7(khong tinh)

+ Lép tao phang day 3 cm,trong Iwong
riéng l1a 24 KN/m3.

x2x1] X2= + 0.233
40

Tén 16p Bé day (m) Trong luong riéng Khoi lugng
(KN/m?) (KN/m?)
BT Asfalt 0.05 22.5 1.12

Trang: 108
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BT bao vé 0.03 24 0.72

Lé6p tao phang 0.03 24 0.72

Tinh tai rai déu cla I6p phu tinh cho Imm cdu la: g, = 1,12+ 0,72+ 0,72=
2,56(KN/m)
ki hiéu : g,, = gmn + gdn + glc =2.4+1.614+1.922=5.932 Kn/m
2, = glp =2.56 Kn/m
Tinh tai giai doan 2: g, = g,, + g,, =8.492 Kn/m
= 2= 0 b+ Otd+Jan =10,08+2,784 +1,13 =13,994 KN/m

2. Vé duong anh huwéng M va V:
VE& dong anh hong M va V: tai céc tiét dién: 100,101,102,103,104,105:
-Tai tiét dién 100 :
x=L/1= 37,4 (m)

100 101 1(|]2 l(|:)3 l(|]4 l(|]5
[ [ [ [

i ol

L

Pah V.,

l @

O 100 =0

O +yy = %.L.l =37,4/2=18,7(m?)

W-yig = 0
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-Tai tiét dién 101: x=L/10=37,4/10 = 3,74 (m)
100 l(ll)l l(|]2 l‘IDB 1(|]4 l(IJS

/ZA; [ [ | | |
L X L /%
Pah M
‘ =) 101
y = (L-xy*x/L
x/L.
l Pah VlOl
&
(L-x)/L
0 = ﬂxk = (37,4-3,74) 3.74 E
Mot L 2 37,4
> ®,, =62,944
L-x*  37,4-374°
O+ i1 = oL = 237 4 =15,147
X2 374
v = or a4 0
-Tai tiét dién 102 :  x=L/5 =37,4/5= 7,48 (m)
100 l(lﬁll l(|:)2 l(|]3 l(|]4 1(|]5
[ [ | [ [
N =t
L
Pah M
‘ ) 102
y = (L-xy*x/L
x/L
| Dah V
102
‘ @
(L-x)/L.

Trang: 110
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0, =LX L _37.4-748 ;40 37,4
L 2 37,4 2
S Oy, =111,9
L-x°® 37,4-7,48°
0‘)+V102 = = =11,968
2L 2.37,4
x> 7,487
-y S =2 =0,748
Y2 oL 2374
“Taitiét dien 103 :  x=-c =334 11 25 (m)
10 10

100 lili)l 1|02 l[lB 194 lilDS

A> [ KI IL [ [ /%

Pah M
‘ D 103
y = L-x)y*x/L
x/L.
5| Dah V,,
\ ®
(L-x)/L.
o, = LX) L _374-1022 4 5y 374
L 2 37.4 2
S O, = 146,87
L-x®  37,4-1122°
O +yi; = = ~9,163
2L 237.4
x2 11227
e =2 22722 1 683
VI® Tol 2.37,4

Trang: 111
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“Tai tiét dién 104 ; x=%= 2X37.4 _ 14,96 (m)
100 l(l:)l 192 l(l:B l(l:)4 l(l:)5
[ [ [ [ [
e ) L
&
y = (Lx)*xL
x/L
=
&+
(L-x)/L
o = LoX L _374-1496 1, 0 374
L 2 2
S © g = 167,85
L-x°  37,4-14,96°
O +y = = 6,732
2L 237.4
14,967
e = X = ~ 2,092
VI T oL 2.37,4

“Tai tiét dien105 : X=% _ 377’4 _ 18,7 (m)

100 101 l(|:)2 l(|33 l(|]4 l(IJS
I I I I

Dah M4

Pah Vo4

|
A> |
L2 L2 /%)7
®
y =L/
0.5
o |
Pah V
‘ @ 105
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_ 37,4-18,7 18.7 37,4

_ L-x L
= — X.— —_—
L 2 37,4

® M 105

- O s = 174,845

L-x° 37,4-187°
O yys = ———= = 4,675

X2 18,72
O-yir = — = ——__—4 675
VIS oL 2.37,4

3.Lap bang tinh noi luc tinh tal (khong c6 hé so):

Tinh tal (KN/m) Momen (KN/m) Luc cét (KN)

O | 92 | G |Yp|Om | My MMMy o— | o+ | S | V) |V, |V |V
100 {20.56[13.99(1.922|2.56 0 18.7 | 18.7 | 384|262 | 60 | 126
101 63 1294 | 881|201 425 0.187 [15.147/14.96| 308 | 209 | 48 | 101
102 112 | 2301 11566] 358|755 | 0.748 [11.96811.22]231 | 157 | 36 | 76
103 147 | 3019 12055470991 | 1.683 [9.163| 7.48 | 154|105 | 24 | 51
104 168 | 3451 (2349|537 [1133| 2.992 [6.732| 3.74 | 77 | 52 | 12 | 25
105 175 | 3505 [2447]559 1180 4.675 [4675] 0 | 0 | 0 | 0 | 0O

4. Tinh hé s6 phan phoi momen va hé s6 phan phoi luc cat:

4.1-Pdc trng hinh hoc tac dung phan diic san :
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100 kb 650 ¥ 41,100 100 Fk G650 ¥ IHC]C]
| - ' L. 1 | L. ' .
' T fil& _F | g
1% i ' jﬁ Al |
: I l I : = *qu | wt
|| b | ik
| b ; b
|U\' |U\'
H ol H '
| | | |
] |
NN g
%‘g, an T |
| |
; H
h ] q2 |
1 ! !
\II . 1 ! JI .
b, b,
= X | |

+H,=150 + Vv =150 + 120 = 505 mm
2 2

+H,=h + =300+ 2% = 425 mm
2 2

+ A\; =h,.H, +(0,65—12\,\,).0,08+h,\,.qu.2+(bl—h,\,).Hq2
Ag =0,3.1,9+(0,65-0,25).0,08+0,25.0,205.2 + (0,65 -0, 25).0,425
A, =0,875m?

- Momen tinh véi day: S,

H2 0,08 H H2
Sy =hy 2d +(q—hN).o,08.(Hd—T)+2.q.Hq1.(Hd_o,og_qu)jL(bl_hN). 2q2
2
Sga =0, 2512 +(0,65-0,25).0, 08-(1,9——0’08)+2.o,3.o, 205.(1,9-0, 0g— 229 205)+
2 2 5
2
+(0,65-0,25).2 4225

S, =0,7677 m’

- M6 men quan tinh: |

Trang: 114
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S
+ ydg_—gd:0’7677:0,877m

A, 0875

H, — Y4 =1,9-0,877 =1,023m

Y =

3

3 3 H
+ Ig=m.':—;+m.Hd.<ydg—%)2+<b1—nN>.}—2+(bl—hN).t1.<ytg—%)2+2.m-1—;1+

H Heo
+2b, Hoy (% ~t = =5 + (0 - hN) +(b1 b)-Ha (Ve ==’

3 3
,=0,25. %w 25.1,9.(0,877 - 9)2+(0,65—0, 25).0’1028 +(0,65-0, 25).0,08.(1, 023—0208) +

3 3
20,3229 5 0,3.0,205(1,023-0, 08—£205) +(0,65-0,25) 2425
+(0,65—-0,25).0,425.(0, 877—%)
|,=0,3413 m*
- Tinh hé sé: K,=n(I,+A .e})
Eb e A N A A LA 3 J4 -
+n= E trong do E,: m6 dun dan hoi bé tong ban c6 f. =30 Mpa

d

E,: mo dun dan hoi bé tong dam co f.'=50 Mpa
+ E, =0,043...\/f. =0,043.2400°.30°° = 27691Mpa

+ E, =0,043.5.*°.\/f. =0,043.2400*°50°° = 35750Mpa

+n=to 20774
E

d

te =y, +%S:1,023+0’2_—20’015:1,1155m

- Thay vao ta c6:

K,=n(, + A .e?)= 0,774.(3,413.10" +8,75.10°.1115,5%) = 1,1069.10"
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4.2-Tinh hé sé phdn phéi mé men:

e

2 1 ~ LY
DAM NGOA| DAM NGOAI
~
DAM TRONG
a. Dam trong:
- Mot lan xe:
S 0.4 S 0.3 K 01
mg;, =006+ |——| |— =
4300) \L) (L*t
0.4 0.3 12 0.1
mgl = 0,06 + (2100) ( 2100 1,1069.10 | =0428
4300 37400 37400*185
- Hai lan xe:
S 06 S 0.2 K 0.1
mg? =0,075+ | —— — *g .
2900) (L) |L*t
0.6 0.2 12 0.1
et =0ors (2 200 a2

Trong do:
+ S (mm) khoang cach hai dam chi S = 2100 (mm)
+L=(Lp-2x300)=38000- 600 = 37400 (mm)
+tg=h, - 15=200-15 = 185 (mm)
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b. Dam ngoai:

- Mot lan xe : tinh theo don bay =>

Bc 30 1800
7

-

2100
L % dah R1
;yl
y,= S+0,45 _ 2,1+0,45 _12
S 2,1
y,= 0.75 =%=0,36
S 2,1

Yit¥s 4 2-1,2+O,36
2 ]
- Hai 1an xe : mg}, =e.mg’

mg; =m, ~0,936

e= d, +0,77>21
2800

+V6id,=L - 500 = 1250 - 500 = 750 (mm)

e=077+ "2 —104>1 => Chone= 1.1
2800 '

= mg, =emg. =1,1.0,615=0,6765

So sdnh 4 mg,, chon mg,, =0,936

4.3-Tinh hé 56 phdn phoi luc cdt:
a. Dam trong :

+ 1 lan xe > mg? —0.36 4+ —>

7600
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S mgd =036 + % = 0,64

2
+>2lanxe: mgy =0.2 + S (5 J
3600 (10700

- mgy =02+

2100 (2000 '
3600 (10700

=0,745
b. Dam ngoai:
+ Mot Ian xe : tinh theo nguyén tic don by nh trén
m.g, =0,936

+ >Hai lan xe;

ME _ M
mg;" =e.mgy

Vo6ie=0,6 + d, =0,6 + 750 =0,85.Vie >I néntachone=1
3000 3000

= mg)® =1.0,745 =0,745
So sanh chon mg,, =0,936

5. Tinh mo6 men va luc cat do hoat tai:(c6 hé so PPN):

V€& dong anh hong va tinh gia tri M va V tai cac tiét dién: 100, 101, 102, 103,
104,105:

5.1)Tiét dién 100 (Chi c6 luc cdt):

Trang: 118



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

100 10|1 10|2 10|3 10|4 10,5

| | | | |
P ) o
110 110
145 145 35 93
/
I 0 0 0 0 0 | [P
1 &
2 y3
ylyg Y2 7
Y =1
_37,4-4,3 _
+) Y, = ~5a = (0,885
_37,4-243 _
+)Y, = 5 =0,77
. 37,4-12
+)y, = 5 =0,97
+ Luc cat do xe 3 truc : Vi,=[145(y,+y,) + 35y,].mg, (KN)

= [145.(1 +0,885) + 35.0,77].0,936
— V' =281.06 (KN)

+ Luc cét do xe Tandem: V=110 (y,+y,).mg, (KNm)

= V12 =110.(1 +0,97).0,936
= 202.83 (KNm)

+ Luc cat do tdi trong Lan: V71 =9,3w .mg, (KN)

= V= 93x0,5x1x37,4x0,936 = 162.8(KN)
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5.2, Tiét dién 101 ( C6 cd M&V) tai L/10 = 3,74m

100 1q1 1q2 1q3 1q4 1q5

110 110

| | | | |
! f L

|

|

|

|

|

|

|

|

I

|

|

I

IR
[ |

yly4 y2 Y3
110 110

| ]

145 145 35

93

"% W { i y

=<}

| @

yl y4 Y y3

a, Momen
_ 37,4-3,74
37,4

_37,4-3,74-4,3
DYe = 37.4

_37,4-3,74-24,3
HYs = 37.4

)y, 3,74 = 3,366

3,74 =2.936

37.4-374-12
HYa= 37.4

+ Momen do xe 3 truc :

3,74=12,506

3,74 =3,246

M7 = [145(y,+y,) + 35y, mg, (KNm)

Pah M, ¢

Pah Vlﬂl

Trang: 120



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

=[145.(3,366+2,936)+35.2,506]0,936
= M, =937.4(KNm)
+ Momen do xe Tandem: M =110 (y,+y,)mg, (KNm)
= M, = 110.(3,366+3,246)0,936
=680.77 (KNm)

+ Momen do tai trong Lan: M5 =9.3 w;, mg, (KNm)

101

= M} = %x9,3x37,4x3,366XO,936=547,9(KNm)

b,Luc cat:

Hy, = W =09

9y, = 37'4‘33;,7;“4’3 = 0,785
Dy, = 37,4—::33,77’1—2.4,3 = 0,67

Dy, = 37,4—33;,’14—1,2 = 0.87

+Doxe3truc: Vi, =[145(y,+y,) + 35y,Jmg, (KN)
=[145.(0,9 +0,785) + 35.0,67]0,936
= VT = 205,64 (KN)
+ Do xe Tandem: V=110 (y+y,)mg, (KN)
— VT = 110.(0,9 +0,87)0,936
= 182,24 (KN)
+ Do tai trong Lan: V1 = 9.3m;mg, (KNm)

= v = 1103x0,9x(37.4 — 3,74)x0,936
2

= 131.85(KN)
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5.3, Tiét dién 102 tai % = 7,48m

100 10|1 192 10:3 10|4 10|5

/Zé [ [ [ [ [

L

110 110

_

145 145 35

Y

0.3

Dah Mg

a, Momen
_ 37,4-7,48
37,4

_ 37,4-7,48-4,3
37,4 '

)y, 7,48

= 5,984

)y,

7,48 =5,124

37,4-7,48-2.4,3
37,4 '

+)y,; = 7,48 =4,264

37.4-7.48-12
HYa= 37.4

7,48 = 5,744

Pah Vig2
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+ Momen do xe 3 truc : M, =[145(y,+y,) + 35y,Img, (KNm)
=[145.(5,984 + 5,124) + 35.4,264]0,936
= M, =1647,27 (KNm)

+ Momen do xe Tandem: M/ =110 (y,+y,)mg, (KNm)

= M, = 110.(5,984+ 5,744).0,936
= 1207,5 (KNm)

+ Momen do tai trong Lan: M, =9.3»,, mg,, (KNm)

102 —

= MY = 19337,4.5,984.0,936= 974,07 (KNm)
2

b,Luc cit:

Py, = %‘;“‘8 =08
Py, = 37,4—377,18—4,3 = 0.685
Dy, = 37,4—;,;’1?1—2.4,3 =057
Dy, = 37,4—377,,18—1,2 =0.77

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

= [145.( 0,8+0,685) + 35. 0,570,936
= VI =220,22(KN)

+ Do xe Tandem: V3, =110 (y,+y,) mg, (KN)
= V5, =110.(0,8+0,77).0,936
= 161,65 (KN)
+ Do tai trong Lan: V3, = 9,30, mg, (KNm)
=V, = %.9,3.0,8.(37,4 —7,48).0,936

= 104,18 (KN)

Trang: 123



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

5.4, Tiét dién 103 tai vi tri % = 1122 m

100 10|1 10|2 10|3 10|4 10,5

| [ [ [ [
s : A
110 110
145 145 35 9.3
/
HEEEEN RN lkilllrgahmm
&
|
ylys ¥2 93
110 110
145 145 35 9.3
/
//ﬁdgﬁl il — 4 Dah Vg3
}’1}’4 y2 y3
a, Momen
fyy, = 0ATL2Z 1y 5y 7854
37,4
9y, = LATLEZ2743 4y ) — 6,564
37,4
by, = 4122243 1 o) 50
37,4
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Dy, = 37,4—11.22—1,2.11,22 = 7.494
37,4
+ Momen do xe 3 truc : M= [145(y,+y,) + 35y, mg, (KNm)
=[145.(7,854+6,564) + 35. 5,274].0,936
= M, =2129,6(KNm)
+ Momen do xe Tandem: M= 110 (y,+y,) mg, (KNm)

— M= 110.( 7,854+7,494).0,936
= 1580,23(KNm)

+ Momen do tai trong Lan: M =9.3w,, mg, (KNm)

- MU= %.9,3.37,4.7,854.0,936
= 1278,47 (KNm)
b,Luc cit:
37,4-11,22
fy, = 3n4-1122 =07
)i 37,4
37,4-11,22—4,3
Hy, = 3n4-1l22-4, = 0,585
)Y 37.4
by, o STA-1L22-243  _o
37,4
37,4-11,22-1,2
Hy, = 3n4-1l22-1 = 0,668
)Y 37,4

+Doxe3truc: V,=[145(y,+y,) +35y,] mg, (KN)
=[145.( 0,74+0,585) + 35. 0,47].0,936
— VI =189,8 (KN)

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

= V= 110.( 0,7+0,668).0,936
= 140,85 (KN)
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+ Do tai trong Lan: V.= 9.3a; mg, (KNm)
vl = %.9,3.0,7.(37,4 _11.22).0.936

= 79,76(KN)

5.5, Tiét dién 104 tai vi tri %L = 14,96m

100 1q1 192 1q3 1q4 1q5

o g

110 110
35 145 145 9.3
RN ll»llllf/!/lll
Dah My,
=l
3 y1ya ¥2
110 110
145 145 35 9.3
e‘i Iy I § i i Dahvlﬂd.
cH
ylyq Y2 Y
a, Momen
Hy, = 30471496 1496 = 8976
37,4
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_ 37,4-14,96-4,3

+ 14,96 =7,256
)Y 37,4
Py, = 4%-43 g 576 = 6,396
14,96
Dy, = 37’4_14’96_1’2.14,96 — 8,496
37,4
+ Momen do xe 3 truc : M, =[145(y,+y,) + 35y, mg, (KNm)

= [145.( 8,976+7,256) + 35. 6,396].0,936
= MU, =2412,54(KNm)

+ Momen do xe Tandem: MI& =110 (y,+y,) mg,, (KNm)

= M, = 110.( 8,976+8,496).0,936
= 1798,92(KNm)

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

104 —
- MY = %.9,3.37,4.8,976.0,936

=1461,1(KNm)

b,Luc cat:
37,4-14,96
+)y, = 2LET2ST = 0,6
)Y 37,4
Dy, = 37,4-14,96-4,3 0,485
37,4
Dy, = 37,4-14,96—2.4,3 _ 037
37,4
37,4-14,96-12
Hy, =20 ’ J =0,568
)Ya 37,4

+Doxe3truc: V], =[145(y,+y,)+ 35y, mg, (KN)
=[145.(0,6+0,485) + 35. 0,37].0,936
= VT = 159,38 (KN)

+ Do xe Tandem: V=110 (y,+y,) mg, (KN)
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— VI = 110.(0,6+0,568).0,936
= 120,26 (KN)
+ Do tai trong Lan: VJ,= 930, mg, (KNm)

=V o= %.9,3.0,6.(37,4 — 14,96).0,936 = 58,6 (KN)

5.6, Tiét dién 105 tai vi tri % = 18,7m
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100 10|1 102 103 104 10

| | | | |
o n . A
110 110
145 145 35 93
/.
‘l’ ¥ i [ i i y
Pah M
E / 105
|
—" y3
110 110
145 145 35
9.3
0.51 ¥ J
=)
0.5 J/z 3
yl y4 Yo ¥
a, Momen
_L _
+)y, = 2 9,35
_ 18,7-4,3 _
+)y, = 57 9,35 =72
+H)Y; =Y =72
_18,7-12 _
H) Yy, = X, 9,35 =875
+ Momen do xe 3 truc : M. =[145(y,+y,) + 35y, mg, (KNm)

= [145.( 7,249,35) + 35.7,2].0,936
— M. =2482 (KNm)

+ Momen do xe Tandem: M =110 (y,+y,) mg, (KNm)
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— M =110.(9,35+8,75).0,936
= 1863,576 (KNm)

+ Momen do tai trong Lan: M5 =9.3 o, mg, (KNm)

- MY = 1933749350936 = 1522(KNm)
2

b,Luc cit:

+y, =05

1)y, = % 05  =0.385
+)ys = %.0,5 =027
Dy, = %.o,s = 0,47

+Doxe3truc: V. =[145(y,+y,)+35y,] mg, (KN)
=[145.( 0,5+0,385) + 35. 0,27].0,936
= V. =128,96 (KN)
+ Momen do xe Tandem: V5e=110(y,+y,) mg, (KNm)
= V[ =110.(0,5+0,47).0,936
= 99,87 (KNm)

+ Do tai trong Lan: V.= 930, mg, (KNm)
Vi o= %.9,3.0,5.18,7.0,936

= 40,69 (KN)
Chu y:
- Khi x€&p hoat tai xe tai thi€t k& (3 truc) va Tandem (2 truc) phai x€p sao cho hiéu tng
la bat loi nhat.
- Khi téng hop NL do hoat tai phai nhan véi hé s6 lan xe m; . Néu da nhan m, trong

HSPPN myg; thi khi tong hgp NL do hoat tai khong nhan lai nita.
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6- T6 hop noi luc theo cac TTGH:

S6lan xe : N | = B :@:3,43
3500 3500
Vay sb lan xe 1a: 2( 1an)

N, =21lan

Hésolanxe: m=1

6.1-M6 men:
Mep= Nn[1,25 M, + M, + M )+ 1,5M +1,75. (M, + IM.M, )]
Trong do: m=1
IM: hé s6 xung kich (IM=1,25).
M, , M,: 1a m6 men do tinh tai & cac giai doan cha nhan hé so.
M, . : M6men do lan can.
M, , : Momen do 16p phu gay ra.
M; ,: Momen do tai trong lan cha nhan hé s6 vot tai va hé s6 xung kich.
M; .: Momen do hoat tai 6t6 (3 truc) cha nhan hé s vot tai va hé s6 xung
kich.
a. Mat cat 100:
M, =0

b.Mat cét 101:
+ Theo TTGH CD1:

Mpico= N[1.25 M, + M, + M )+ LSM, +1,75. My, + IMM, )]
=1,25(1294+881+201)+1,5.425+1,75.(547,9+1,25.937 ,4)
=5327,15 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=1294 (KN.m)

e Giai doan 2: M,=881 (KN.m)
e Giai doan 3: M| + M, +1,25.M, + M, =
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=201+4425+1,25.937,44547,9=2345,65(KN.m)

c.Mat cét 102:
+ Theo TTGH CD1:

Mipcp= M[1,25 M, + M, + M)+ 1,5M;,+1,75. (M, + IM.M )]
=1,25(2301+1566+358)+1,5.755+1,75.(974,07+1,25.1647,2)
=10446,9 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,=2301 (KN.m)
e Giai doan 2: M,=1566 (KN.m)
e Giai doan 3: My, + M, +1,25.M;; + M, =
= 358+755+1,25.1647,2+947,07=4146,16 (KN.m)

d. Mt cat 103:
+ Theo TTGH CD1:

Mpsco= N[1.25 M, + M, + M )+ 15M, +1,75. M, + IM.M, )]
=1,25(30194+2055+470)+1,5.991+1,75.(1278.47+1,25.2129,6)
=15312,3 (KN.m)

+ Theo TTGH SD:

e Giai doan 1: M,=3019 (KN.m)

e Giai doan 2: M,=2055 (KN.m)

e Giaidoan 3: M.+ M, +1,25.M;; + M, =
=470+991+1,25.2129,6+1278,47=5401,47 (KN.m)

e. Mt cét 104:
+ Theo TTGH CD1:

Miucp= N[1.25 M; + M, + My )+ 1L5SM+1,75. (M, + IM.M; )]
=1,25(34514+2349+537)+1,5.1133+1,75.(1461,1+1,25.2412,54)
=17455,06 (KN.m)

+ Theo TTGH SD:
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e Giai doan 1: M,=3451 (KN.m)

e Giai doan 2: M,=2349 (KN.m)

e Giaidoan 3: M, + M, +1,25.M; + M, =
=537+1133+1,25.2412,54+1461,1=6146,78 (KN.m)

f. Mat cat 105:
+ Theo TTGH CD1:

M, psco= N[1.25 M, + M, + M )+ L5M, +1,75. M, + IM.M, )]
=1,25(3595+2447+559)+1,5.1180+1,75.(1522+1,25.2482)
=18114,125 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M,;=3595 (KN.m)
e Giai doan 2: M,=2447 (KN.m)
e Giaidoan 3: M, + M, +1,25.M; + M, =
= 559+1180+1,25.2482,1+1522=6363,5 (KN.m)

6.2-Luc cat:
Veo=MI[1,25 (Vi + Vo + Vio)+ L5V +1,75. (Vi + IMV )]
Trong do: m=l1

IM: hé s6 xung kich (IM=1,25).
V,, V,: 1a luc cit do tinh tai & cdc giai doan cha nhan hé s6.
V.. : Luc cit do lan can gay ra.
V., : Luc cat do 16p phii gay ra.
V..: Luc cét do tai trong lan cha nhan hé s6 vot tai va hé s6 xung kich.
V..: Luc cat do hoat tai 6t6 (3 truc) cha nhan hé s vot tai va hé s6 xung

kich.

a. Mt cat 100:

+ Theo TTGH CDP1:
Vicoeo= N1,25 (Vi + Vo + Vio)+ LSV +1,75. (V,+ IM.V )]
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=1,25(384+262+60)+1,5.126+1,75.(162,8+1,25.281,06)
=1971,22 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=384(KN)

e Giai doan 2: V,=262 (KN)

e Giaidoan 3: Vi +V +1,25.V;; + V,=60+126+1,25.281,06+162,8=700,125
(KN)

b. Mt cat 101:
+ Theo TTGH CD1:
Vicoep= N[1,25 (Vi + Vo + Vi )+ 1,5V +1,75. (Vi + IM.V )]

=1,25(308+209+48)+1,5.101+1,75.(131,85+1,25.205,64)
=1538,325 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=308(KN)

e Giai doan 2: V,=209 (KN)

e Giai doan 3: Vi + V, +1,25.V;; + V, =48+101+1,25.205,64+131,85=537,9
(KN)

c. Mt cat 102:
+ Theo TTGH CD1:
Vipep= N[1,25 (V, + Vo, + Vi O)+ 1,5V +1,75. (V, + IM.V)]

=1,25(231+157+36)+1,5.76+1,75.(104,18+1,25.220,22)
=1308,05KN)

+ Theo TTGH SD:

e (Giai doan 1: V=231

e Giai doan 2: V,=157

e Giaidoan 3: V| +V, +1,25.V; + V|, =36+76+1,25.220,22+104,18=491,43
(KN)
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d. Mat cat 103:
+ Theo TTGH CD1:

Viosep= N[1.25 (Vi + Vo + Vi )+ 1,5V +1,75. (V, + IM.V )]
=1,25(154+105+24)+1,5.51+1,75.(79,76+1,25.189,8)
=985.2 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=154 (KN)

e Giai doan 2: V,=105 (KN)

e Giaidoan3: V. +V, +1,25.V|; + V|,
=24+51+1,25.189,8479,76=392,01(KN)

e. Mat cat 104:
+ Theo TTGH CD1:
Vioaco= N[L25 (Vi + Vo + Vi )+ L5V +1,75. (Vi + IMLV )]

=1,25(77+52+12)+1,5.25+1,75.(58,6+1,25.159,38)
=664,94 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=77 (KN)

e Giai doan 2: V,=52 (KN)

e Giai doan 3: Vi + V, +1,25.Vy + V|, =12+25+1,25.159,38+58,6=294,825
(KN)

f. Mat cat 105:
+ Theo TTGH CD1:
Viosco= N1,25 (Vi + Vo, + Vi)+ 1,5V +1,75. (Vi + IM.V )]

=1,25(0+0+0)+1,5.0+1,75.(40,69+1,25.128,96)
=353,3 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=0 (KN)

e Giai doan 2: V,=0 (KN)
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o Giai doan 3: V, + Vi, +1,25.V}; + Vi, =0+0+1,25.128,96,5+40,69=201,89
(KN)
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VE BIEU PO BAO MOMEN VA LUC CAT THEO TTGHCD1

A5G 101 102 103 104 105 Y e
| |

=374 m

Biéu d6 bao momen (KN.m)

18114,125
@

Biéu do bao luc cit (KN)

985,0

Ty
<
0
-]
A
—

1971,22
1538,32
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1I- TINH TOAN VA BO TRi COT THEP DL:
1. So bo:

St dung tao thép 7 soi (¢5Smm) 12.7mm, A = 98,7 mm”.
+ Cong d¢ kéo quy dinh cta thép UST : f | =1860(MPa) .
+ Gi6i han chay cua thép tng suat trée : f , =0.9f  =1674(MPa) .
+ Modun dan hoi cua thép tng sudt tréc : E, =197000(MPa) .

M

+A =——=
.z

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

+Z=09 (H, +ts)—t§5 :O,9(1900+185)—1875 =1784 mm?

+ Mp=18114,125.10° N.m
M 18114,125.10°

+ A = = = 7135, 44mm?
P f.Z 14231784 m
+56b6: n=113244 _ ¢ 57 (b6) chon 7 b6 > Ay, =7600 mm?
98,7x11

(1 b6 =11tao 12,7mm, A(1 tao)=98,7 mm?)
2. Bo tri va uon cot thép DUL:

I\/IC‘1OO 1q1 192 1q3 1Q4 105 15
]2%% ﬁ51
200 @) Q
3 LA <A
=~ 12
200 T
150 S 1
150
3740
300 L =37400

L = 38000
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105 100

H,=1900

1750
1550

e Tat ca cac bo uon cong parabon bac 2:

12

—— ddy dam

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

A Ny Z 1N 8f2
a. Chiéu dai 1 bé 1a L=1 +T

2
B6 1 ¢6 1=37400, f,=150-110=40 > L,=37400+-2229"_=37400,11 mm

3x 37400

2
B6 2 ¢6 1=37400, f,=350-110-150=90 - L,=37400+ 220 _=37400,58 mm

3x 37400
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8x1240?
3x37400

8x1290?
3x 37400

2
B6 5 6 1=37400, f,=1900-410-150=1340 > L,=37400+ 221340 ~37528 03 mm

3x 37400

B6 3 ¢6 1=37400, f,=1900-110-550=1240 - L,=37400+ =37509,6 mm

B6 4 ¢6 1=37400, f,=1900-260-350=1290 > L,=37400+ =37518,65 mm

- Chiéu dai trung binh:

2x(37400,11+37400,58) +37509,6 +37518,65+37528,03

- =37451,09 mm

L=
1) Toadoy vaH:
+y= z:_zf (I-x)x va H=f+a-y

B6 1 c6a=110 mm
B6 2 c6 a=110+150=260 mm
B6 3 c6 a=110 mm
B6 4 ¢6 a=260 mm

B6 5 c6a=410 mm

*Tai MC 101 -> x=3740 mm

Bo 1: £=40 , a=110, y=A|f—2f(I— )x—ﬁ(SMOO 3740)x3740=14,4 mm

H=f+a-y=40+110-14,4=135,6 mm

B6 2: f=90 , a=260, y=1 2 (|— X)X = 47X90 (37400 —3740) x 3740 =32,4 mm

H=f+a-y=90+260-32,4=317,6 mm

B6 3: f=1240 , a=110, y=+1 s (|— X)X %(37400 3740) x 3740 =446,4 mm

H=f+a-y=1240+110-446,4=903,6 mm
4 X 1290

B6 4: £=1290 , a=260, y— (|— X)X = (37400 3740) x 3740 =464,4 mm

H=f+a-y=1290+260-464 4=1085,6 mm
4><134O

B6 5: f=1340 , a=410, y— (|— X)X = (37400 3740)x 3740 =482,4 mm
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H=f+a-y=1340+410-482,4=1267,6 mm

*Tai MC102 -> x=7480 mm

B6 I f=40 ,a=110, y=21 i L i—xx= 47X40 (37400 — 7480) x 7480 =25,6 mm

H=f+a-y=40+110-25,6=124,4 mm

B6 2: £=90 , a=260, y=21 5 L i—xx= 47X90 (37400 — 7480) x 7480 =57,6 mm

H=f+a-y=90+260-57,6=292,4 mm

B6 3: f=1240 , a=110, y_|—2(|— X)X %(37400 7480) % 7480=793,6 mm

H=f+a-y=1240+110-793,6=556,4 mm

B6 4: f=1290 , a=260, y=A|'—2f(I— X)X —4X1290

(37400 — 7480) x 7480 =825,6 mm

H=f+a-y=1290+260-825 6=724,4 mm

B6 5: f=1340 , a=410, y— LT _M(gmoo 7480) x 7480=857,6 mm

H=f+a-y=1340+410-857,6=892,4 mm

*Tai MC103 -> x=11220 mm

B6 1: f=40 , a=110, y=‘:—2f(| —X)x= 347240 (37400-11220)x11220=33,6 mm
H=f+a-y=40+110-33,6=116,4 mm
B6 2: £=90 , a=260), y=‘:—2f(| —X)x= 347290 (37400-11220)x11220=75,6 mm
H=f-+a-y=90+260-75,6=274,4 mm
4%1240

B6 3: f=1240 , a=110, y=21 . L i—xx = o7 (37400-11220)x11220 =1041,6 mm

H=f+a-y=1240+110-1041,6=308,4 mm

B6 4: f=1290 , a=260, y=21 3 L i-xx %290(37400 _11220)x11220=1083,6 mm

H=f+a-y=1290+260-1083,6=466,4 mm
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B6 5: £=1340 , a=410, y— (|— X)X -%(37400 ~11220)x11220=1125,6 mm

400
H=f+a-y=1340+410-1125,6=624,4 mm

*Tai MC104 -> x=14960 mm

B6 I: f=40 ,a=110, y=21 5 L i—xx= 47X40 (37400 —14960) x14960=38,4 mm

H=f+a-y=40+110-38,4=111,6 mm

B6 2: £=90 , a=260), y—l—z(l— X)X = 47X90 (37400 -14960) x14960=86,4 mm

H=f+a-y=90+260-86,4=263,6 mm

B6 3: f=1240 , a=110, y=4|f_2f(|_ X)X _4><1240

(37400-14960) x14960=1190,4 mm

H=f+a-y=1240+110-1190,4=159,6 mm

B6 4: f=1290 , a=260, y=1 s (|— X)X -%(37400 —14960) x14960=1238,4 mm

H=f+a—y=1290+260—1238 4=311,6 mm

_4x1340
37400?

H=f+a-y=1340+410-1286,4=463,6 mm

B6 5: f=1340 , a=410, y— (|— X)X = (37400 —14960) x 14960 =1286,4 mm

*Tai MC10S -> x=18700 mm

B6 1: =40 , a=110, y=AI'—2f(I—x)x 347240 (37400 —18700) x18700=40 mm

H=f+a-y=40+110-40=110 mm

B6 2: £=90 , a=260, y=A|'—2f(I—x)x 347290 (37400 -18700) x18700=90 mm

H=f+a-y=90+260-90=260 mm

B6 3: f=1240 , a=110, y=21 i L i—xx %240(37400 —18700)x18700=1240 mm

H=f+a-y=1240+110-1240=110 mm

B6 4: f=1290 , a=260, y=21 5 L i—xx %290(37400 —18700)x18700=1290 mm
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H=f+a-y=1290+260-1290=260 mm

B6 5: £=1340 , a=410, y=‘:—2f(| — %)X :%(37400—18700)><18700:1340 mm

H=f+a-y=1340+410-1340=410 mm

Ta c6 bang toa do cot thép DUL:
MC100 MC101 MC102 MC103 MC104 MC105
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 | 1356 | 144 | 1244|256 | 1164 | 33,6 | 111,6 | 384 | 110 | 40
2|1 350 0 |317,6 | 324 | 2924|576 |2744 | 75,6 | 263,6 | 86,4 | 260 | 90
311350 | 0 |903,6 | 446,4 | 556,4 |793,6| 308,4 |1041,6| 159,6 1190,4f 110 | 1240
41 1550 | O |1085,6| 464,4 | 724,4 |825,6| 446,4 |1083,6| 311,6 12384 260 | 1290
511750 | 0 |[1267,6| 4824 | 8924 |857,6| 6244 |1125,6| 463,6 1286,4 410 | 1340

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

o —————F _a,x(150x2+350x2+1350+1550+1750)
[ . T —t typ =
4 _:il: . 7xa,
* T =807,1 mm
|
' Hom e Vé6i a,: dién tich 1 b6
| 1750
' 1550
| 10
tp . I » |
s | & |43
T
D‘
+MC 101:
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_a,x(135,6x2+317,6x2+903,6+1085,6 +1267,6)
+yP - 7
. Xab
: I :

- =594,7 mm
.
é B
T —_—)
| 1267.6
1085.6
| 9036
i ® ol
| @ |—L3176
1356 |
+MC 102:
_a,x(124,4x2+292,4x2+556,4+724,4+892,4)
tye= 7
Xa,
=429,5 mm
+MC 103:
_a,x(116,4x2+274,4x2+308,4 +446,4 +624,4)
Tye= 7
Xa,
=308,7 mm
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+MC 104:
_ 3y x (111,6x 2+ 263,6x2+159,6 +311,6 +463,6)
TYe
/1/ 7xa,
=240,7 mm
|
.
)t 463 5
T * 2635
tp| @ toe i I31SEIE|311 B
I v I M F
+MC 105:
/l/ _x(U10x3+260x3+410) oy
7xa,
|
? 1?] RS
-2 QED he
(I B
1§
I11.TINH BAC TRNG HINH HOC TIET DIEN:
1.Mat cat 105 (giita nhip):
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 réng):
x | / d? __ 314x60?
0%, b A100 +F,=n, 222 =75 22520 219782 mm?
L\ T T T g 4
|
y +A,=A -F,=875000-19782=855218 mm?
4}1_1
b, b, y. |, +Mo men finh v6i ddy: S°,, y ,=217,1 mm
i ' ¥
2
§°,=S, - F,y, =767700000 — 19782x217,1 =
1 | 1=
Hy 2 I 763405327 mm®

— 4 Trang: 145
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0
+y’ = ST‘; =892,6 mm

+y', =H, -y‘,=1007,4 mm

+n, = E—Z = 13?;;)5?(? =5,51 (hé so quy dai tir thép sang bé tong)

3

3 3 H
+Il=m-'j—;+m.Hd.<ydl—%>2+<bt—m).}—2+<bt —m>.tl.<ytl—%>2+2-m.1—§+

H
+2'h/'Hq1(yt1_t1__ qZ)Z_Fo-(ydl_yp)2

q2*

3 3

=250, 191020 +250.1900.(892, 6 —g) +(650 — 250). & +(650 — 250).80.(1007, 4 ——)
3 3

+2.300. Zfs +2.300.205(1007, 4 — 80—@) +(650 — 250). 425

+(650 — 250).425.(892, 6—@) —19782.(892,6—217,1)°

|,= 3,3071.10* mm?

+W,, =1 =370508936 mm?

1

+W,, =-1=328286977 mm’®

_1
¥y
+e,=y%, — y,=892,6-217,1=675,5 mm

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

+A,=A+n, A =855218+5,51.7600=897094 mm’

+S,,=n, A, (Y%, ¥,)=551.7600.(892,6-217,1)=28287238 mm’
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_S., 28287238 . o0
A, 897094

+y¢, =y’ —c =892,6-31,53=861,07 mm
+y',=H, —y*,=1900-861,07=1038,93 mm
+#1,=1,+A,c%+n, AL L(y?,-y ,)?=3,3071.10" +855218.31,532 +5,51.7600.(861,07-
217,1) 2
= 3,5066.10"*" mm?*

| 3,5066.10"
+W, =2 =277 =407237506 °
Ty T 861,07 o

11
AW, = ;—2 = 3.9066.107 _ 347590333 mm?
¢) Giai doan 3 (khai thac):

£ A=A, + 2 xSxt, = A, 4N, xS xt, =897094+0,774.2000.185=1206694 mm’

h=s k ts

=l

T +S, .,=n,xSxt ><(yt —=)=
Nl 2-2 b S 2
L - 2
+
f | j _ 185, _
! : = 0,774.2000.185. (1038,93—==2) =
h \-’3 2
L yt
3 | B+ 2 290692728 mm?
1 ?
iy oo e J.z- szsz_z=290692728=24Q9 -
| A, 1206694
. |
| 3 ;
2

o | o +y' =y% +c, =861,07 + 240,9=1101,97 mm
|
H‘qz m —t +y', =H, -y, =1900-1101,97=798,03 mm
p
Flo=1,+ A xC%, +n [Sx£+8xt (yt+t—s)2]:
3 2 2 b 12 S 3 2

3
I, = 3,5066.10" +897094 x 240,9° + 0, 774[2000 x 1?2 +2000x185(798,03+ %)2] =

1, = 6,5343.10" mm

l, _6,5343.10"

+W .. = =
@yl 110,97

=592965325 mm®
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W, :y'_szw: 818803804 mm?

WP = I, _ 6,5343.10

= = 4094019 mm’
Y.+t  798,03+185 mm

2.Mat cdt 100 (tai goi):
a) Giai doan 1 (truc 1-1):
b, =b, =650mm, b, =b, =100 mm, H , =205mm

J\ T T d2 3:|.4><602
L B +F,=n 225 =752 =19782 mm’
- | j T T mm
T |
Alilv ol A || +A,=A,-F,=1270000-19782=1250218 mm?
bl . b Py
N Y
3 ' e +MO0 men finh v6i ddy: S°;,y  =807,1 mm
G2
: R U A )
. _bH 2 H a
? & + IJ 22T Sod_ble+2h/Hq1(Hd _H_qu) 'FoyP_
F//(T) Vd 2
0 3
+ - o 4 =M+2.100.205.(1900—8O—2%5)—
|
| 19782x807,1

) = 1227701448 mm®

o _S% _1227701448
+y°, = =
A~ 1250281

=982 mm

+y',=H, —y% =1900-982=918 mm
+e,=y’; -y, =982-807,1=174,9 mm

H,’
12

H 3 H H
+11:b1-ﬁ+b1'Hd-(yd1 _Td)z +2b&/- +Z't\/-qu-(Bﬁt _t1 _qu ? - I:o-eoz

3 3
,=650. 191020 +650.1900.(982 - @)Z +2.100. 2525 +2.100.205.(918-80— %)2 ~19782.174,9?

l,= 3,9451.10" mm*
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|, _3,9451.10" _

W, = =2"00r 2401741344 mm?
. 982
11
s, =L=3945L107 _1r9749455
vy, o8

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

E. _ 197000

M EE T 35750

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

+A,=A 40, A, =1250218+5,51.7600=1292094 mm?’
+S.,=n,A , €=551.7600.174,9=7324112 mm’

S, 7324112

= =5,67 mm
A, 1292094

+y¢, =y’ —c =982-5,67=976,33 mm
+y',=H, —y*,=1900-976,33=923,67 mm
+1,=1+A, ¢ +n, A (Y=Y, )2 =3,9451.10" +1250218.5,67 +5,51.7600.(976,33-
217,1) *
=4,1868.10" mm®
|, _4,1868.10" _

FW,, =2 = 2299010 _1r9830415 mm
Ty T 976,33 m
l, _4,1868.10"
FW, =-2=229820 _ 453978768 mm’
W TV 923,67 m

¢) Giai doan 3 (khai thac):
+A,=A,+ 5>< Sxt, = A, +n, xSxt, =1292094+0,774.2000.185=1578474 mm?

| h=s L
1 T +S,,=n,xSxt;x(y', —%) =

tor+
N

|
mf ' W :0,774.2000.185.(923,67—%) 238030464

[

—

T . | L YS
qu N Trang: 149
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_S,, _ 238030464

=150,8 mm
A 1578474

+y, =y, +¢, =976,33+150,8=1127 mm
+y', =H, —y%, =1900-1127=773 mm

3
= |2+A2><022 +nb[SX§_S_2+Sth(Y3t +%S)2]:

3
|, =4,1868.10" +1292094 x150,8% +0, 774[2000 x 1;3—; +2000x185(773+ %

’1=
|, =6,634.10" mm*

11
+W, =3 =6:034107 _ga8540413

yi, 1127

11
AW, = y'—3 =003 = 856214747

=692484342 mm®

+W b = |3 :6,634.1011
o yL+t,  773+185

3 .Mt cat 101 :
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 rong):
zxd? _ ><3,14><602

+A,=A  -F,=875000-19782=855218 mm?

DX | o2 +F,=n, =7 =19782 mm?
L\mn L by l,/l,ﬂ:lu 4 4
P
g | |
H

Hut

+MOo men tinh v6i ddy: S°,,y , =594,7 mm

b, b, PR P
¥y S° =S - FoY,=767700000 — 19782x594,7 =
1 g 755935644 mm®
G
Hy 2 — 2 0
d +ydl=STAld:884 mm

+y', =H, —y% =1016 mm

B \\\%\%% \\m\&
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E. _ 197000

+n, = =5,51 (hé s6 quy déi tir thép sang bé ton
"= E, ~ 35750 (hé s6 quy p sang g)

3

H2 ¢ Hyy 2 Ho
+Ith'ﬁ+hN'Hd'(yl_7) +(b, tXN) +(b ~b, ) 4.(y, - )+2-t\/-?+

H
+2'h/'Hq1(yt1_t1__ qZ)Z_Fo-(yd1_yp)2

q2°

3 3
| = 250. 191?20 +250.1900.(884 — @) +(650 — 250). & +(650 —250).80.(1016 — —)

3 3
+2.300. 2f25 +2.300.205(1016 — 80—@) +(650 - 250). 425

+(650 — 250).425. (884—4—25) —19782.(884 594, 7)>

l,= 3,3844.10" mm*

AW, :yl—j:382850678 —-

1

AW, —y——333110236 mm?
1

=yd - y, =884-594,7=289,3 mm
b) Giai doan 2 (sau bom vita)(truc 2-2):

+A,=A+n, A, =855218+5,51.7600=897094 mm’
+S,,=n, A (Y9, —y,)=551.7600.(884-594,7)=12114726 mm’

S, 12114726

= = =13,5 mm
A 897094

+y =y% —c =884-13,5=870,5 mm

+y',=H, - y,=1900-870,5=1029,5 mm

+1,=1,4A,.c%+n, A L(Y°,-y )7 =3,3844.10" +855218.13,52 +5,51.7600.(870,5-
594,7) ?
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=3,4178.10"* mm*
I, _3,4178.10" _

+W,, =2 =22219207 _ 399624928 mm?
Ty T 8705 m

l, _3,4178.10"
+W, =-2=2221920 _ 331986401 mm’
w7 10295 m

¢) Giai doan 3 (khai théc):

+A,=A,+ %x Sxt, = A,+n,xSxt, =897094-0,774.2000.185=1206694 mm?

d

h=5 L ts

1| T +S,,=n,xSxt, x(y', —=)=
EV . 22= 1y =)
f | j _ 185, _
ol I =0,774.2000.185. (1029,5- =) =
b 3
| t 5
3 ; By 268338060 mm
1 ey [
Hy 2 B J 2 +C, = S, _ 208338060 222,4 mm
| A 1206694
yd
T'F L [l 4y =y, —870,5 +222,4=1092,9 mm
|
T m -t +y', = H, —y*, =1900-1092,9 =807,1 mm
. *

3
Fly =1, A xS St (1 4 2)°] =

3
I, = 3,4178.10" +897094 x 222, 4° + 0, 774[2000 x 1:?2 +2000x185(807,1+ %)2] =

l,=6,3752.10" mm*

I, _6,3752.10"

yda_ 1092.9 =583328758 mm?

+W, =
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TRUONG DHDL HAI PHONG

PO AN TOT NGHIEP

_ 13 _6,3752.10" _

789889728 mm®

l;, _6,3752.10"

= = =642596512 mm’
Y.+t  807,1+185 mm

4 .Mdt cat 102 :
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 réng):

2 2
bx | /”z +F,=n, 720 =7, SO0 19782
pk\\\1nu b b, 411,100

| . . ' . . : . : _ : 2
4 77 | +A,=A ,-F,=875000-19782=855218 mm
L ﬁ/ | +Momeninh véi diy: S°,,y,=429,5 mm

|:|-..l 'w hU I.IIII
; / | "y §°,=S, - F,y,=767700000 — 19782x429,5 =
1 1 ., .l | 759203631 mm®
2 // Elj 2. SO
4/ +yd1:Td:888 mm
Fo / Y'j d t — _yd =

T' S [ 1 v +y,=H,;-Yy";=1012 mm

H 1 _E; _ 197000 _ . X IR
|E1? Yp +n, = E, = 35750 =5,51 (hé so quy doi tur thép
I i I

b, sang bé tong)
|
H 3 H 3 H 3

+1,=D,.—2 +QN.Hd.(ydl—7d)2+(bt—IqN).il—2+(bt—QN).tl.(y‘l—%)2+2.m.T‘;+
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H
+2'h/'Hq1(yt1_t1__ qZ)Z_Fo-(yd1_yp)2

q2*

3 3
= 250.1“:’1020 +250.1900. (888—@) +(650 — 250). Q +(650 — 250).80. (1012——) +

3 3
+2.300. Zf;’ +2.300.205(1012 — 80—@) +(650 — 250). 425

+(650 — 250).425. (888—@) —19782.(888—429,5)°

l,= 3,36.10" mm*

+W,, =1 =378378378 mn’

1

+W,, =—L=332015810 mm?

_1
Y4
=yd - y, =888-429,5=458,5 mm

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

+A,=A+n, A =855218+5,51.7600=897094 mm’
+S,,=n, A, (Y% —Y,)=551.7600.(888-429,5)=19200146 mm’

S, 19200146

= = =214 mm
A 897094

+y? =y’ —c =888-21,4=866,6 mm
+y',=H, —y",=1900-866,6=1033,4 mm
+,=1,+A, ¢’ +n, AL (y%,-y, )2 =3,36.10" +855218.21,42 +5,51.7600.(866,6-

429,5) 2
= 3,4439.10" mm*

11
s, =2 234439107 _ 39903646 mm
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11
W, :;—Z:M: 333259144 mm’

¢) Giai doan 3 (khai théc):

+ A=A, + %x Sxt, = A, +n, xSxt, =897094+0,774.2000.185=1206694 mm?

d

| h=s L
! T +S,,=n,x Sxt X(ytz_ts):

N 15
L - 2
N | 185
m!J | ﬁ b =0,774.2000.185. (1033,4—7) =
bw 3 Yt
3 ' 13 12269454942 mm?
1 I :
Ha 2 L J 2 +c, = Spp _ 209454942 00 3 mm
| A, 1206694
yd
T'F : o ’ o +y' =y’ +c,=866,6 +223,3=1089,9 mm
qu -—jlrp +y', =H, -y, =1900-1089,9 =810,1 mm
. \IP

3
=1, A xS St (1 +2)°] =

3
I, = 3,4439.10" +897094 x 223,3” +0, 774[2000 x 135 +2000x185(810,1+ %)2] =

l,=6,2324.10" mm*
I, _6,2324.10"

+W,, =2 = = 571832278 mm?’
9 =877 1089,9 mm
|, _6,2324.10"
sw,, =12=08232810° 269337118
v TV T 8100 mm
sw,p =—ta 282328107 6r6308913

Ty, +t, 810,1+185

5. Mdt cat 103 :
a) Giai doan 1 (cang kéo c6t thép DUL-trix 16 réng):
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2 2
DX 2 +F,=n, zxd” _7,314x60° _19785
L\mn by b, 11,4,“30 4 4
?Il: | = +A,=A -F,=875000-19782=855218 mm’
H

NEL +Mo men tinh v6i ddy: S°;, y ;=308,7 mm

h'..' h\.-’ I-I'II']

-+

¥5 8% =S, - F,y,=767700000 — 19782x308,7 =
761593296 mm®

N
o 2 — 2 0
d +yd1=STAld:890,5 mm
T- y9 +y',=Hy —y,=1009,5 mm
" ——F _E; _ 197000 _ o L
|E12 j’p = ED ~ 35750 =5,51 (hé so quy doi tur thép
F z
sang bé tong)

- S A

+I,=
3 3

L o Hive oy C_bye,op Ha
L TN R ET

3

H H
b (0B, ) (Y 2 - Ry -y,

H
#20, Hy (vt -—2) + (b=, ).

3 3
=250, 191020 +250.1900.(890,5 — 19%)2 +(650— 250).?&2 +

(650 — 250).80.(1009, 5—8?0)2 +

3 3
+2.300. 2:?25 +2.300.205(1009,5-80— %)2 + (650 — 250). 4fZS

_|_

+(650 — 250).425.(890, 5 —%)2 —19782.(890,5—308,7)°

l,= 3,3323.10"* mm?

+W :I—j=374205502 mm’

1

+W,, =-L=330094106 mm?

Y1
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+e,=y% — y, =890,5-308,7=581,8 mm
b) Giai doan 2 (sau bom vita)(truc 2-2):
+A,=A+n, A =855218+5,51.7600=897094 mm?
+S.,=n, A ( yd1 —Y,)=5,51.7600.(890,5-308,7)=24363456 mm’

_S,, _ 24363456
A~ 897094

=27,1 mm

+y' =y% —c =890,5-27,1=863,4 mm

+y',=H, - y°,=1900-870,5=1036,6 mm

1, =1 +A ¢4+, A (Y',-y )’ =3,3323.10 " +855218.27,12 +5,51.7600.(863,4-
308,7) 2

=3,4674.10" mm*
|, _3,4674.10" _

+W,, =—2 =222 = 401598332 mm®
a ye, 863,4 o
l, 3,4674.10"
+W =2 =" " = 334497395 2
“ y', 1036,6 m

¢) Giai doan 3 (khai thac):

F A=A, + 2 xSxt, = A, 4N, xS xt, =897094+0,774.2000.185=1206694 mm’

| b=s L t
1 T 48, ,=n,xSxt, x(y', —=)=
= 2-2 b s 2
L - 2
;L_
f | j _ 185, _
ol I =0,774.2000.185.(1036,6-=>) =
t:Il"\‘ 3 yt
3 | Bor [* 270371358 mm’
ey [
o mE J ) po o Seo 2037T13%8
| A 1206694
| |
F | 3 g

+ L 4 +Y' =y, +c, =863,4 + 224=1087,4 mm
|

H‘qz N T +y', =H, -y, =1900-1092,9 =812,6 mm

T : ,

Fly =1 A xS Sxt, (1 4 2)°] =
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3
|, = 3,4674.10™ + 897094 x 224° + 0, 774[2000x 1;32 +2000x185(812,6+ @) 1=

l,=6,2717.10" mm
l, _6,2717.10"

AW, =32 = =576761081 mm’
Ty T 10874 mm
l, _6,2717.10"
aw, =2=021710 _ 901806546
v Ty T 8126 mm*
ew,p =ts 0217100 ghaa76809 mme

Ty, +t, 812,6+185
6 .Mt cat 104 :

a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 réng):
xd? 3,14x60?

bx | z +F,=n, =7x> =19782 mm’
L\mn L b, L /L,mu 4 4
T LT T
. % - +A,=A -F,=875000-19782=855218 mm’
jﬂ t[/ +Mo men finh v6i ddy: S°;, y ,=240,7 mm
t
b, 7T by, ¥
; / "y, §°,=S, - F,y,=767700000 — 19782x240,7 =
1 C L | 762938472 mm?
H 2 // Eﬁ . 0
r — 2 g _ 9,
y +y?,==4=892 mm
¥7 A
Fa Ylj d t—
T_ AN Tyloyh —y9,=1008 mm
H 4 ~ ES _ 197000 _ . X o
|q2 v +n, = E, = 35750 =5,51 (h¢ so quy doi tur thép
[ [
b, sang bé tong)
| +Il:

By by Hy (9~ 2+ (0,-b, ) +<b ~B,) (', 2) + 28, ‘”

H
+2k\/ qu(yl t1_

—) Ry’ -Y,)°

q2*
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3 3
I ,=250. 1?1_020 +250.1900.(892 — @)2 + (650 - 250).% +

3 3
+2.300. 2](_)25 +2.300.205(1008 —80 — %)2 + (650 — 250). 4fzs

(650 — 250).80.(1008 — %)2 +

_|_

+(650 — 250).425.(892 — %)2 —19782.(892 — 240,7)°

l,= 3,314.10" mm*

HW,, =1 2371524663 mn

1

I
t
Y1

+e,=y’, -y, =892-240,7=651,3 mm

+W, =-1=328769841 mm®

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

+ A=A +n, A =855218+5,51.7600=897094 mm?’

+S,,=n, A, (y%,—y,)=551.7600.(892-240,7)=27273838 mm’

_S,, 27273838
A~ 897094

=30,4 mm

+y? =y’ —c =892-30,4=861,6 mm

+y',=H, —y,=1900-870,5=1038,4 mm

+, =1, +A ¢l +n AL (y°,-y ,)?=3,314.10" +855218.30,4 % +5,51.7600.(861,6-

240,7) 2
= 3,4833.10"* mm*
, _3 4833.10" _

FW,, =2 = 2999020 _ 104982729 mm’
Ty T 8616 mm

l, _3,4833.10"
+W, =2 =2799920" _ 335148767 mm?
w7 1038,4 mm
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¢) Giai doan 3 (khai thac):

+A,=A,+ %x Sxt, = A,+n,xSxt, =897094-0,774.2000.185=1206694 mm?

] k t
: T 4S, ,=n,xSxt, x(y', —=)=
- 2-2 b s 2
L 2
;L_
ﬁ | ﬁ _ 185, _
q t - ] " " . ] - -
1 b . 0,774.2000.185 (1038 4 > )
W yt
3 | B ¢ 270886842 mm®
i [
I nE J X po o Sua 270886842 o,
| A 1206694
| 4
d

NI @ 4y’ =Y, +c, 8616 + 224,4=1086 mm
|
H‘qz N T +y', =H, —y", =1900-1086 =814 mm
T 3

Fly =1, A xS St (1 +2)°] =

3
|, = 3,4833.10" + 897094 x 224, 4° + 0, 774[2000x 1;32 +2000x185(814 + %)2] =

l,=6,2965.10" mm*

W, = l; _6,2965.10" _

=3 =277~ =579788213 mm’
v~ 1086
AW, :y'-fz%: 773525798 mm’
3

sw,p =—ts 282965107 430585580 e

IV:TINH UNG SUAT MAT MAT TRONG COT THEP DUL:

1.Mdt do ma sadt
Afor = (1_9_(%#0!))

Trong do6 :
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- f, :ung sudt khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10" /mm
-u=0.23.

-x :1a chiéu dai bé cap tinh tir diu kich neo dén mat cat dang tinh us mét mat .Tinh
khi kich 2 dau :

0.1L. 0.11. 0.1L. 0.1L. 0.11.

s X 1 | Lr

]
1

1 1 1 B 1
100 101 102 103 104 105

Y5=f

- Vay X cta tat ca cdc bo tai MC100 déu bang khong .

- X ctia b6 tai mat cat 104 bang 1 nira chiéu dai toan bo L, cla no.

- Tinh X cta 1 b6 tai mat cat bat ki doc tinh gan ding nh sau :
*Tar MC 101:

X, =02 +(y2) > X, =X,.

*Tai MC 102:

- 2
X, = Xy +4/(0.10)2 +(y, - vy)
*Tai MC 103:

- 2
X; = X, +/0.1)2 + (Y5 - V,)
*Tai MC 104:

X, = Xy + O+ (ya—ys)

a.Tinh cho b6 1:
X, =~/3740% +14.4% =3740,03 mm

X, = /37407 + (25,6 -14.4)* =3740,02 mm.

X, = /37407 + (33.6 - 25,6)? =3740,01 mm.

X, =+/37407 +(38.4—33,6) =3740mm.

b.Tinh cho b6 2 :
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|

L, =3740% +32,4% =3740,14 mm.

— /37407 + (57,6 —32,4) =3740,08 mm.

m><|

— |J3740% + (75,6 —57,6) =3740,04mm.

|

— /37407 + (86,4 —175,6)* =3740,02mm.

X

c¢.Tinh cho b6 3 :
| =+/3740% + 446,47 =3766,55 mm.

x|

, =+[3740% +(793,6 — 446, 4)* =3756,08mm.

x|

X

5 = /37407 +(1041,6 —793,6)* =3748,2mm.

X, = /37407 +(1190,4 —1041,6) =3742,9 mm.

d.Tinh cho b6 4 :
X, = /37407 + 464,42 =3968, 7Tmm.

X, = /37407 +(825,6 —464,4)? =3757, 4mm.

X, = +[3740% +(1083,6 —825,6)? =3748,9mm.

X, =+/3740% + (1238,4-1083,6)* =3743,2mm.

e.Tinhchob6 5 :
X, =+/37407 + 482,42 =3770,9mm.

— \J3740% + (857,6 — 482, 4) =3758,8mm.

J3740% +(1125,6 —857,6)% =3749,6mm.

X,
X
X, =+/3740° +(1286,4-1125,6)? =3743,5 mm.

-« :12 téng gid tri tuyét d6i cdc géc udn cha bo ct tinh tir vi trf kich dén mat cit :
a=o,—-a,.
V6i «,:la géc tiép tuyén véi dong cong tai goc toa do .

a,:la géc giita ti€p tuyén véi dong cong tai toa do x .

- dong cong bo ct :
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A4f (1 -x)*x
y=A10-%)

|2

/2
Y

v Y \\

Tinh ¢,,«,,« cho cac b6 cap tai cac mat cit can tinh us mat mat:

- tgc, :#(1—¥).

+Tinh «, cho cac b6 (x=0):

b6 1:tga, =21 a-2%) 2 440 | 0)-0.00428 - o, =0.245 d6=0.00428 rad
I 1 " 37400
162 tga, =2 @22 290 1 0)20.00963 > @, =0.551d6 =0.00962 rad
T 37200
b6 3: tgay = 23240 _ 61326 ¢, =7.555 do =0.132 rad
37400
b6 4 : tgay =320 138 _, o, 27,855 do =0.1371 rad
37400
4X1340

=0.1433 — ,=8,156 do =0.1423 rad

bo5:toa, =
8% =37400

Lap bang :
Tén b6 | x(mm) | L(mm) | f (mm) | ,(rad)
Bo 1 0 37400 40 0,00428
Bo6 2 0 37400 90 0,00962
Bo 3 0 37400 1240 0,132
Bo 4 0 37400 1290 | 0,1371
Bo 5 0 37400 1340 | 0,1423

+Tinh o, tai cac mat cit cho cac bo :

(+)Tinh « cho cac b6 tai cac mat cat :
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Cong thiic:

a=a,-a,

*Tai mat cat 101 ¢6 :x=3740 mm.

b6 1: tga, =212y 2 4X40 233740 103405 5 o, =0,003422 rad.
| I 37400 37400

Tong tu ta c6 bang sau :
Tén |x(mm) |L(mm) | f (mm) | o, (rad) | a,(rad) | « (rad)
bo
Bo1l 0 37400 40 0.003249 | 0.00428 | 0.001031
Bo6 2 0 37400 90 0.0077 | 0.00962 | 0.00192
Bo6 3 0 37400 1240 0.1061 0.132 0.0259
Bo 4 0 37400 1290 0.1104 0.1371 0.0267
Bo6 5 0 37400 1340 0.11465 0.1423 | 0.02765

*Tai mat cat 102 cé :x=7880 mm.
Tén x(mm) |L(mm) | f, a,(rad) | o,(rad) | « (rad)
bo (mm)
Bo1 0 37400 40 0.00257 | 0.00428 | 0.00171
Bo6 2 0 37400 90 0.00577 | 0.00963 | 0.00386
Bo6 3 0 37400 1240 0.0796 | 0.1326 0.053
Bo 4 0 37400 1290 0.0828 0.138 0.0552
Bo6 5 0 37400 1340 0.0859 | 0.1433 | 0.0574
*Tai mat cat 103 ¢6 :x=11220 mm.

Tén x(mm) |L(mm) | f, a,(rad) | o,(rad) | « (rad)
bo (mm)
Bo1l 0 37400 40 0.00171 | 0.00428 | 0.00257
Bo6 2 0 37400 90 0.00385 | 0.00963 | 0.00577
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B63 0 37400 1240 0.053 0.1326 | 0.0796
Bo 4 0 37400 1290 0.0552 0.138 0.0828
B6 5 0 37400 1340 0.0573 | 0.1433 0.086
*Tai mat cat 104 c6 :x=14960 mm.
Tén x(mm) | L(mm) | f a,(rad) | o,(rad) | « (rad)
bo (mm)
Bo1 0 37400 40 0.00086 | 0.00428 | 0.00342
B6 2 0 37400 90 0.00193 | 0.00963 | 0.00769
Bo6 3 0 37400 1240 0.0265 | 0.1326 | 0.1055
Bo6 4 0 37400 1290 0.0276 0.138 0.1095
Bo6 5 0 37400 1340 0.0287 | 0.1433 | 0.1136
*Tai mat cat 105 thi tat ca cacbé cé o, =0= o =¢,.
¢ Tinh iing suat mat mat do ma sat tai cac mat ciat_lap thanh bang:
a.Mat cat 101:
P ~ Af o
Bo L, f, K X y7 a e —(kx+ pa) |1—g Crmas (MPa)
1 |37400.3 | 1488 | 6.67*107-7 |3740.03 [0.23|0.001031 [2.7182 | -0.0027 | 0.0027 | 4.0176
2 137401.4 | 1488 | 6.67%107-7 |3740.140.23| 0.00192 |2.7182| -0.00294 | 0.00294 | 4.3152
3 [37665.5| 1488 | 6.67%10"-7 |3766.55(0.23| 0.0259 |2.7182| -0.0085 | 0.0085 | 12.648
4 137687.0 | 1488 | 6.67%10"-7 | 3768.7 |0.23| 0.0267 |2.7182| -0.0087 | 0.0087 | 12.9456
5 137709.0 | 1488 | 6.67*10"-7 | 3770.9 {0.23| 0.02765 |2.7182| -0.009 | 0.009 | 13.392
> Af 47.3182
Af o 17 6.76
b.Mat cat 102:
P - Af e
Bo L. fo K X yz a e | —(kx+pa)|1—g €ras (MPa)
1 |37400.3 | 1488 | 6.67*10"-7 | 7480.06(0.23| 0.001031 [2.7182|-0.0052 | 0.0052 | 7.7376
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37401.4 | 1488 | 6.67*10"-7 | 7480.28(0.23| 0.00192 |2.7182|-0.0054 | 0.0054 | 8.0352

37665.5 | 1488 | 6.67*10"-7 | 7533.1(0.23| 0.0259 |2.7182| -0.011 | 0.011 | 16.368

37687.0 | 1488 | 6.67*10"-7 | 7537.4|10.23| 0.0267 |2.7182|-0.0111 | 0.0111 | 16.5168

N AW N

37709.0 | 1488 | 6.67*10"-7 | 7541.8(0.23| 0.02765 |2.7182|-0.0114 | 0.0114 | 16.9632

S Af,. 65.6208

X 9.3744
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c. Mat cat 103:

2 A.I:PF
Bo L fi K X H a e —(kx+ pcx) |1—p & (MPa)
1 |37400.3| 1488 | 6.67%10-7 11220.09/0.23| 0.001031 |2.7182| -0.0077 [0.0077 | 11.4576
2 |37401.4 | 1488 | 6.67%10"-7 11220.42/0.23| 0.00192 [2.7182| -0.0079 |0.0079 | 11.7552
3 |37665.5| 1488 | 6.67%10"-7 11299.65/0.23| 0.0259 |2.7182| -0.0135 |0.0135| 20.088
4 137687.0 | 1488 | 6.67*10*-7 | 11306.1 |0.23| 0.0267 |2.7182| -0.0137 |0.0137 | 20.3856
S {37709.0 | 1488 | 6.67%10"-7 | 11312.7 |0.23| 0.02765 [2.7182| -0.0139 |0.0139| 20.6832
> Afpe 84.3696
Af e 17 12.0528
d. Mat cat 104:
2 A.I:PF
Bo| L foi K X 7 a e —(kx+pa) |1-g € (MPa)
1 |37400.3| 1488 | 6.67%107-7 14960.12/0.23| 0.001031 |2.7182| -0.0102 [0.0102| 15.1776
2 |37401.4 | 1488 | 6.67%10"-7 14960.56/0.23| 0.00192 [2.7182| -0.0104 |0.0104 | 15.4752
3 |37665.5| 1488 | 6.67%10"-7 | 15066.2 |0.23| 0.0259 [2.7182| -0.016 | 0.016 | 23.808
4 137687.0 | 1488 | 6.67*10"-7 | 15074.8 |0.23| 0.0267 |2.7182| -0.0162 |0.0162| 24.1056
5 {37709.0 | 1488 | 6.67%10"-7 | 15083.6 |0.23| 0.02765 [2.7182| -0.0164 |0.0164 | 24.4032
2 Afe 102.9696
Afo 7 14.71
e. Mat cat 105:
. ~ AfPF
Bo| L foi K X 7 a e —(kKx+ pa) | 1—g Gra (MPa)
1 |37400.3 | 1488 | 6.67*%10-7 187500'1 0.23|0.001031 |2.7182| -0.0127 | 0.0127 | 18.8976
2 |37401.4 | 1488 | 6.67%10"-7 | 18700.7 |0.23| 0.00192 |2.7182| -0.0129 | 0.0129 | 19.1952
3 |37665.5| 1488 | 6.67*10"-7 188:2°7 0.23| 0.0259 |2.7182| -0.0185 | 0.0185 | 27.528
4 137687.0 | 1488 | 6.67*10"-7 | 18843.5|0.23| 0.0267 |2.7182| -0.0187 | 0.0187 | 27.8256
S {37709.0 | 1488 | 6.67%10"-7 | 18854.5 |0.23| 0.02765 |2.7182| -0.0189 | 0.0189 | 28.1232
> Af e 121.5696
Af o 7 17.367
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2.Mat do trot neo :

AfPA = A_L* EP

Itb
Trong d6 : 1lay AL =6mm/1neo.
E, =197000MP,

l, =37572.64mm

6

Suy ra: AfPA :m

*197000 = 31.46MP, (cho tat ca cdc mat cat)

3.Mat do nén dan hoi bétong (méi lan cang 1 bo )
_(IN-DLE

PES 2N EC| cgp

Trong d6 : N=7 bé.

Af

E, = 4800 f, ,v6i f, =80%f_ =0.8x40=32MP,.
f.: cong do bé tong lic cang.
E, =27153MIP,
f,, =0.8f,, =0.8x1860=1488.
f.p ;0N sudt tai trong tam ct do luc cang da ké dén mat us do ma sat +tut
neo va do trong .
-lyc cang : P, = [ fi— Afpe +Af, ]x A, xCosarl.
Trong do :
a :1a géc trung binh clia tiép tuyén véi cdc b tai mat cit tinh todn
3.1.Luc cdang p; tai cdc mdt cat la :
a.MC 100 :
P = 1488-31.46 x7600*0.998 =11047564.6 N.
Vé6i af =(0.186%2+0.418%2+5.75+5.98+6.211)/7=3.709 = cos " = 0.998.
b.MC 101 :

P = 1488—(6.76 +31.46) *7600*0.999 =11007309.7 N.
c¢MC 102 :

P = 1488—(9.3744+31.46) *0.999*7600 =10987460.1 N.
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d.MC 103 :

P = 1488-(31.46+12.0528) *0.999*7600 =10967124.6 N.
d.MC 104 :

P = 1488—(14,71+31.46) *0.999*7600 =10946950.1 N.
e.MC 105 :

P = 1488-(31.46+17.367) *1*7600=10937714.8 N.

3.2.Tinh f,, cho cdc mdt cat :

pp B2 M
f,,=—————e +—e
gp Ag Ig g Ig g
Véi M, :moémen do trong long ban than g, tinh theo TTGHSD.
-Tai MC 100 :(M,; =0).

11047564.6 11047564.6x1115,5
1270000  3.413x10"
“Tai MC 105 :
10937714.8 10937714.8x1115,5*° 3729x1115,5
cp = - = + - =—27.4MP,
875000 3.413x10 3.413x10
Vay mat do nén dan hoi bétong (Af.) la:
-MC 100 :
_ (8-1)*197000*|-15.79)
PEs 2x8*27153
-MC 105 :
_ (8-1)x197000x|-27.4)
PEs 2x8x27153
4.Mat us do co ngét bétong (kéo sau):

=—15.79MP,

Af

=50.1MP,.

Af

=86.97MP, .

-Tai tat ca cdc mat cat nh nhau :
Af oy =93-0.85H v6i H do &m =80%.
Af s = 93— 0.85x0.8 = 25MP, .

5.Mat us do tu bién bétong.
Afpen =12.0f, —T.0Af, >0.

Trong do :

- Ty :12 us tai trong tam ct do luc nén P, (da ké dén mét do ma sdt ,tut neo

va nén dan hoi ) ,va do trong long ban than.
-Tinh luc P. cho cdc mit cat :
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P = . —(Afor +Afp, +Af g * Ao *cosal .
*MC 100 :
P =[1488—(31.46+50.1)]* 7480*0.998 =10145898.7N .
Afy, =0 ,vi mOmen =0.

10145898.7  10145898.7 *191°

o = - — =—8.99MP,
1252412.6  4.1553301114x10
— Af,r=12.0x9.7=116.4 MP, .
*MC 105 :
P =[1488—-(86.97 + 31.46 +121.5696)]* 7480*1 = 9335042.99N
Suy ra MC L/2:

_9335042.99 9335042.99x760° N 4693.1x10°x760
cop 776412.6  3.0644595x10"  3.0644595x10"
Af, :us do tinh tdi 2va finh tai 3 gay ra :

= —18.04MP, .

M, +M
Moy =11 (Ay —y"2) + 22 (d, —y),

cdp_I
c_2 c_ 3

_3089x10° (389.66+551.12) *10°
= ——*796+
3.317x10" 5.22571x10"
M,=1351.63.10° MPa
M, =170.48.10° MPa
M,,=241.13.10° MPa
I. ,=3.317.10" mm*
Y," =904mm
I, ,=5.22571.10"" mm*
Y;" =628mm
D,, =1700 mm
Af, :us do tinh tai 2 gay ra .

Afpg =12.0%21.2-7%9.34 =189.02MP, .

*1072=4.09 MP,

Mat cit | Af,c (MPa) | Af,,(MPa) | Af,, (MPa) | Af, (MPa) | Af,..(MPa)
100 0 31.46 15.79 0 189.48
101 47.3182 31.46 35.28 4.09 394.73
102 65.6208 31.46 31.58 7.01 329.89
103 84.3696 31.46 28.3 8.75 278.35
104 102.9696 31.46 27.4 9.34 263.42
105 121.5696 31.46 27.4 9.34 263.42
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6.Mat ing suat do chung c.thép :
Afpg, = My + Mg, -

-Cang sau gan ding : Af,, =0.

-Tinh :

Afpp, =0.3[138—0.3Af . —0.4Af e —0.2(Af pg + Afpeg )]
*MC Goi :

Afpr, =0.3[138-0.3*0-0.4*50.1-0.2(25+189.48)] = 22.52MP, .
*MCL/2:

Afpr, =0.3[138—0.3*121.5696 — 0.4*86.97 — 0.2(25 + 263.42)] =10.2MP,
Téng hop cac ing suat mat mat
e Mit mat tic thoi : Af,;, = Afp +Af,, +Af

Mat cat Afoe MPa) | Af,,(MPa) Afes (MPa) Af o, (MPa)
100 0 31.46 50.1 81.56
101 47.3182 31.46 57.3 136.1
102 65.6208 31.46 64.8 161.88
103 84.3696 31.46 70.55 186.38
104 102.9696 31.46 78.1 212.53
105 121.5696 31.46 86.97 240.1

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

Mat cit Af o5z (MPa) Af oer (MPa) Afoz (MPa) | Af,;, (MPa)
100 25 189.48 22.52 237
101 25 394.73 5.95 425.68
102 25 329.89 6.38 361.27
103 25 278.35 7.43 310.78
104 25 263.42 9.05 297.47
105 25 263.42 10.2 298.62

e Toéng mat mat: Af,, = Af,, +Af,,

Tiét dién Afor, (MPa) Afor, ( MPa) Af,; ( MPa)
100 81.56 237 318.56
101 136.1 425.68 561.78
102 161.88 361.27 523.15
103 186.38 310.78 497.16
104 212.53 297.47 510
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105 240.1 298.62 538.72

V.KIEM TOAN THEO TTGH CONG DO 1 :

1.Kiém tra stic khang uéon :

Do ta c6 bé tong ban mat ciu va bétong dam c6 cong do khic nhau nén ta quy doi
bétdong mit cdu vé bétong 1am dam.Ta chi quy déi theo chiéu rong ban cénh chit
khong quy ddi chiéu cao ban canh.

’ .. E
Heé s6 quy doi n = E—D

:>n:5 0.045.7:" Foe _ foc _ \/7 0,7746
Ee 0,0457.f s

b’,=0.7746*1900=1471.74mm
Xem tiét dién la ti€t dién chit T

*kiém tra MC 105 (b0 qua cot thép thong):
Vi tri truc trung hoa :
+gia thiét truc trung hoa qua cénh :

h
\J 1 @) g 0§5f'c

hi
1

e d

AF
N e N — Posfos
P

b
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APS fpu
0.85f,Bb + kA,

C-=
fou

d

p

hy=200-15=185 mm
A, = 7600(mm>)
f,, = 1860 (Mpa)

Blzo,ss—g. f - 28

=0.85-0.05/7(50-28)= 0.693
£’ =50
d,= H-y,=1900+185-217,1=1867,9 (mm)
f
k=2(1.04--") =028

pu

7600x1860
0.85x50x0,693x 2000 +0.28 x 7600 x

C=

1860 =231.6 mm > h;= 185mm

1867,9

+gia thiét truc trung hoa qua cénh :
+Stic khang danh dinh cua ti€t dién :
M, = A Tos (d, =) +0-D ) H0.85% £ (hy2-a/2)

a=,*c=0.85%231.6 =196.86mm .

fos = f,,(1—k—) =1860* (1—0.28x 2315, _18a9mp..
d, 7600
M, = 7600*1849* (1867.9— 1962' %, +1750*185*0.85*50*(% = 196;36)

= 2.935.10' Nm = 29348KN.m
+Kiém tra:M, <¢M_,¢=1M, =M, , =1835512KN.M —>dat .

2.Kiém tra ham long cthép toi da :

E£0.42.
d

c

4 _ Posfosdy _ 7600*1849*1867,9
© A fo 7600*1849

C=231.6mm <0.42d,=0.42x1867,9=784,5 mm — dat .

=1867,9mm.
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3.Kiém tra ham long cthép toi thiéu :
#M, > min §2M_ 1.33M,
Trong dé :

cr?

M., :momen bat diu gay nit dam BTDUL tiic 1a khi d6 us bién ddéi dat tri s6
uskéokhiuonla: f, =0.63,/f, =0.63/50 = 4.45MP, .
-phong trinh M, véi ti€t lién hop cang sau (3 giai doan).
Pe
=t Ty Moy Mg Mot M g, 2V
A ly lg1 Iy I, I,
+P = (08, —Afy) Ay ,Afpr = Afy, +Af,r, =538.72MP,.

+M, :moémen MC 105 do tinh tai 1 = 3595 KN.m(TTGHSD).
+M,:moémen MC 105 do tinh tai 2= 2447 KN.m.
+ M, :moémen MC 105 do tinh tai 3= 6363.5 KN.m.

+M,,= 1.25xM, + M, mg,, =0.936(1, 25x2482 +1522) = 4151.475KN.m .

ys =4.45Mpa

+AM :12 phan momen thém vao dé tiét dién bat ddu niit.
P, =(0.8x0.9*1860—-538.72) * 7600 = 6083648 N
*thay cdc s6 lieu MC 105 vao phong trinh dé tinh AM .
6083648 6083648*1115,5 5 3595 2447

4.45= - 6+ __8926+——— 861,07+
875000  3.413.10 3.3071.10 3.5066.10
L(63635+432853) 1, o AM_ o
6,5343.10 6,5343.10

AM =1.7285.10"'N.mm=17285 KN.m
- M, =AM +M, +M, + M, +M,, =34019.03 KN.m

M, = M, =18114.125KN.m
+Kiém tra : oM _ = 29348KN.m >min 1.2M_,,1.33M,

>min{24091.79 ; 40822.84 KN.m}
— oM =29348 > 24091.79KN.m — dat.

4.Kiém tra sitc khang cit cua tiét dién :
-Tinh cho tiét dién ¢ gan goi :
Stic khang cat tiét dién =¢V, ,v6i ¢ = 0.9

V, :stic khang cat danh dinh .

Trang: 174



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

Ve +Vs +V,
V,=min .
0.25f bd, +V,

V. :stic khang cat do bétong.
V,=0.0833,/f.b,d, .
V, :sitc khang cét do cot dai .
V= A f,d, (cotgd +cotge)sina
s s,

LV = A f,d, cotgd .
S SV

V, :stic khang cat do cot thép DUL (xién):

V61 o =90° (gbc cot dai )

V, = fiAssina ,v6i f;:cong do tinh todn ctdul.
a :goc trung binh .
Trong cac cong thic trén :
b, :1a chiéu day nho nhét ctia son ddm -ddu dam b, =b, = 650mm.
d, :chiéu cao chiu cat c6 hiéu cta tiét dién —khoang céch hop luc trong mién

chiu nén va kéo cua ti€t dién .

bau dam:
0
M
i
g
Qf
o
g
[I9|
(@)
9\ -
(@]
Q
g
oQ
L 68500 )
+gén ding chiéu cao mién chiu nén ,1ay bang chiéu cao mién chiu nén MC 105.

C=2053-d, =d, - :1950—806—¥ ~1041.35mm.
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d,-<=10414
2

Mit khac d, = max 0.9d, =937.22 ; —»d, =1404mm.
0.72h =1404

A, :dién tich ti€t dién c6t dai trong pham vi 1 bdc dai :

I e

L 4 coOt dai 2 nhanh

e e

Trong d6 v6i L=38m — dau dam b, =650 — cot dai ¢ =16 -4 nhanh .1 nhanh

_TId*  3.14x16°
4
+ f,:cong do cot dai =400MP,.

- f, =201.1mm* — A, =4x201.1=804.4.

+ S, :bée cot dai (khoang cach cac cot dai )
+ f3:1a hé s6 tra theo bang lap san.

+@: la gbc cua tng sudt xién tra bang .

*DE€ tra bang tim A va® phai tinh 2 thong s6 1a \f/_ va &,.
-vGi V 1a tng sudt cét :
VLI
B #xb,xd,
V, :1a luc cat tinh todn theo TTGHCD 1,4 =0.9.
. M, /d, +0.5V,cotgd
‘ E, A ’

M, :1a mémen uon tinh theo TTGHCDI.
Nh vay dé tra bang tim @ phai tinh ¢, — dé tinh &, phai biét ® .Vay phai thir

dan theo trinh tu sau :

a.Tur biéu dé bao méomen va luc cit :
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+—0.1I=3740——
— M My
av
Vs | Vo Viss
. —

- M, va 'V, 1ay cach tim go6i 1 doan d, .
V6i: M,, =5327.15KN.m
Vg =1971.22KN.m.
Vs =1538.325KN.m
d, =1404mm.

v M, _5327.15
“Toa Y 3740

*1404 =1999.82KN.m .

V. -V ~
Vi =Vis "‘gmo—]JI/BXdv =1538.325+1971'22 1538.325

*1404 =1700.83KN .
3740

b.Tinh ing suat cit :

3
Ve 17008310, oop
oxo,xd,  0.9*650*1404
Y 207 004,
f. 50

c.Gia thiét @, = 40°,cotgd, =1.192 > tinh &, .

B 5327.15*10° /1404 +0.5*1700.83.10° *1.192

: —3,26.10°°.
' 197000* 7480
Y o |
Theo 1 f. . Tra bang > ®, =28.75°, 3, =3
£, =3.26x107

+s0 sdnh @, va @, khac nhiéu — lam lan tha 2 :cotg28.75° =1.823.

~ 5327.15*10° /1404 +0.5*1700.83.10° *1.823
197000*7480

X

=3.627x10°°.

Trang: 177



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

Vv ) N
Theo - va g, —trabiang > ®,=29.19" va f,=28.

[+

Vay s0 liéu dé tinh : ®=29.19° vd f=28.

d.Bé tri cot dai trdc roi kiém tra :
Bdéc dai :
s < A f, 804.4%400

v = = =843.44mm.
0.083,/f.b, 0.083*y/50*650

V, =1741KN <0.1f.b,d, = 0.1*50*650*1404= 4563KN nén —
S, <min(0.8d,;600mm) .
Vay S, <600mm — chon cot dai ¢16—4nhdnh S, =300mm —kiém tra .
V, =min ¥ +V, +V, va 0.25f b,d,) =7278KN .
+V, =0.0838,/f.b,d, =0.083*2.7*/50x650x1404=14.46KN .
+V =V, -V, -V, =1700.83/0.9 -14.46-312.7 = 1562.65 KN
+V, = f A sing,.
-Tinh géc «,, cla cac bé cap tai x=d, =1404mm .

b6 1:tgar = - 2X) - #A10 g 24213y ) 1137038 0 —0.78".
| | ©~ 29400° 29400

Tong tu cho cic bo khéc
— o, = P(0.78+1.43)+7.18+7.81+8.44 /7 =3.97° — sing,, = 0.069.
V, =(0.8f,, — Af;) Ay sina,, = (0.8x0.9x1860—408.30)x4836x0.069 = 312.70KN.
Cuoi cung kiém tra stic khang cat :
V, =1144KN <0.9(V, +V, +V,) = 0.9(1562.65+312.7 +14.46) — dat.

VIL.KIEM TOAN THEO TTGH SU’ DUNG :

1.Kiém tra tng suat MC 105 (giita nhip ):

1.1.giai doan cdng kéo cot thép (ngay sau khi dong neo):
+cong do bétong: f, =0.8f =40MP,.
+cong do ctdul : f; =0.74f  =0.74x1860=1376.4MP, .
+ A, =875000mm?
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+1,=3.413*10"mm" e, =1115.5mm, y; =877mm, y;" =1023mm, M, =3595KN
a.Kiém tra ung suét bién déi (us nén):

) Pxe
S L BV +%*yf

A |

g9 g g

P = (f,, — Afor,) Ay = (1376.4—240.1) * 7480 = 8499524N

<0.6f, =19.2MP,.

8499524 8499524*1115.5 8774 3595*10°

bd — |~ 11 o *1023 = |2329| <0.6 fu = 24MPa .
875000  3413*10 3.413*10

b.Kiém tra ting sudt bién trén :
P Pe, ., M, ,[<138VP,
fbtr:_A_l"'I_yl _I_lyl .
. . <025t =177
Thay s0 :
* * *106 *
8409524 8499524*1115551023 3595*10°*1023 _ 4 1yyo g gg ot
875000 3.413*10 3.413*10

1.2.Giai doan khai thdc (sau mdt mdt toan bo):
a.kiém tra ing suat bién déi :
f;=08f, =0.8%0.9*1860=1339.2MP,.
-luc nén : B =(f —Af,;) A =(1339.2-510)* 7480 = 62024 16N .

P Pe M M M, +M, +M,) .
=Y Ty e ey <05 =354,

9 9 gl g2 c

_ 6202416 6202416*11155, . 3595*10°
* 875000 3.413*104 3.413*104
2447*10° (559 +1180 + 3595) *10°
- *87T+ =
3.413*10 5.23*10

—3.37MP, <0.5,[f, =3.54

877 +

*1127

— dat.

b.Kiém tra ting suat bién trén :

y;" =1007.4mm, y; =1038.93mm, y; =798.03mm

Pe ,
+%y{r —% vy —%yg —%yg <0.45f, =0.45*50=22.5MP,.

9 g c c

fbtr

_h
AQ
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* 6 % 6 6
_ 6202416+6202416 760*1007'4_3595.10 1007.4  2447.10 *1038.93—6336'3)(10 %1038.93

b 1875000 3.413*10" 3.413% © 3.413x10" 5.23.10"

<0.45f; =0.45*50 = 22.5MP,
=[-17.3MP,| < 22.5MP, - dat.

2.Kiém tra us mat cit goi 100 :

2.1.Giai doan cang kéo :
P =(f,; — Af;)) A cOSary
-Trong do :
+ ay = (0.55x2 +0.83x2 + 2.76 + 6.05+ 6.33+ 6.6) /8 = 3.0625d0

— cosayy =0.997.
+P = (f, — Afor;) Avs COS = (1488 —212.53) *7480*0.997 = 9511894.05N

+ A, =1270000mm?, I, =4.1868x10""mm* e, =174.9mm, y;" =918mm, y; =982mm,M =0

a.Kiém tra us bién déi :

_9511894.05 9511894.05*191
b 1270000 4.1686x10"

b.Kiém tra thé trén :

(o R Re . 951189405 0511804.05*1749
A 17t 1270000 4.1868x10"

g

*918 = |—11.14MPa| <19.2MP, —dat.

*997 =-3.59MP, (nén)< f, —> dat.

2.2.Giai doan khai thdc:
P =[1339.2-(88.5+170.54)]*7480*0.997 =8071517.255N .

| =6.7810"mm* ,yy =923.67mm, y? =976.33mm.
c 2 2

a.Kiém tra us bién déi :
P _ﬂ a_ 8071517.255 B 8071517.255*174.9

T yo = > - 102 976,33 = ~9.55MP, —>
Ag |g 1292094 4.1686*10
dat(nén).
b.Kiém tra us bién trén :
) Pe *
(P Pea.  BOTISLIOSS 8450986%3%6,:c . ooy
AT 1292094 4.1686%10

dat(nén).
VILTINH DO VONG KET CAU NHIP :
1.Kiém tra do vong do hoat tai :
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+Tinh do vong mit cat ¢o toa do x do luc p ¢o toa do a,b nh hinh vé .

b.x
y, = _pbx

— |2_b2_X2
6.EC.IC.I( )

+So d6 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 ¢ hé s6 :
+ Do vong MC giira nhip 105 do cac luc p, —
b=18700+4300=23000mm,x=18700mm.

145x10°x23000x18700x(37400” — 23000* —18700%)
6x30358x3.473722x10" x37400

+Do6 vong MC 105 do p, >
o, P I° 145x10°x37400°

* T 48E,l, 48x30358x3.473722x10™
+D06 vong MC 105 do p, - b=14400mm, x=18700mm.

e =13.7mm.

=14.98mm.

=3.35mm

Y = 35x10°x14400x18700x(37400% —14400° —187007)

X 6x30358x3.473722x10" x37400
+P6 vong cac dam chu coi nh chiu luc giong nhau khi chat tat ca cac lan xe .
o 1s B, 13000-2x500
-sO lan xe :n = =
3500 3500
-hé so6 xung kich (1+IM)=1.25.

+Po vong 1 dam chu tai MC 105 :

=34=3lan.
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P1 P2 Ps3
2+ Y" YN 4 25, véi n=
n
y= (13.7+14.98+3.35)x3
6

s6 dam =6.

y:

x1.25=11.6mm.

+Kiém tra : y < ixI —>116< 37400 _ 46.75mm — dat.
800 800

2.Tinh do vong do tinh tai —luc cang tréc va do vong (MC 105):

2.1.D¢ vong do luc cang ctdul:

6w.l*
Apy, ===
Tt 3B4E I,

Trong d6: w= % ,e=g, =1115.5mm, |, =3.414x10" mm*.

p=(0.8f,, —Af)As =(0.8x1860-538.72)x7600 = 7214528N .
| 8x7214528x1115.5
a 37400°

4
A o 6x460G7TA00

© 384x30358x3.414x10"
2.2.D¢ vong do trong long ban than dam(giai doan 1):do g, = 22.19N/mm

=46.03.

=60.64mm.

ag, =8 g,1*  6x20.5586x37400"
' 384 'E.l, 384x30358x3.413x10"

2.3.D¢ vong do tinh tai 2 : g, =13.994N / mm.

=41.21mm.

ag, =B Gl 5X13994x37400°
>384 E.l, 384x30358x3.414x10™

*P¢ vong do luc cang +tinh tai :goi la do vong tinh vy, .
y; =-135.82+60.64+41.21=-33.97mm.
Vay dam c6 d6 vong khi khai thac 1a :33.97mm.
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CHUONG II: TINH TOAN DAM CHU

I- TINH NOI LUC DAM CHU:

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

tinh cho

1 dam bat lgi nhét, cac dam khac thiét ké theo dam do.

MAT CAT NGANG DAM DAN

1300

50 1200 50

/S ST X /S )/ /)
A, Y, o) LV Vs
/ / Y S 7/ / 7 7 7 / / e
/////////// ISP I 9% ///// 7SS T /////// 7
S S S S/ S S SN S S S/ S S s S/ S S / /
/ / S/ S/ S S / / / S/ S S s S/ S S
o ////// S/ / '/ /////// / /SN /// ANV S S S // //
/ / / / / / / /
- S S S S S S S S S /S / / / S S S S S S S S S S S S
/ / / S S S S S S SN S S S s /S /S Y4 S S S S
N /S S/ S/ S S / / / / / / / / / /S S S
TS S S S S S S S S 4 V4 / TS S S S S S / S S S S
S S S / / /S S s / N/ /S S JSS S S S S/ S S S S s
/ / / / S/ / v / / 4 / / / / /
S/ S S S S S/ S/ S/ / S S S s
SIS S S S S S >4 S S S S S NS S S JSS S S S S S S S JSJSS S S S S s
/ / / / /S S S / / / / / SIS S S S S S / S S S
TS S S S S S S S v S S S JSSSS S S S S TS S S S S S S
S S S S S S S SN NS S S S S S s S S S
S/ S S S S SN S S '/ S/ ) XSS S S S s
S S S S S S S S NS S/ /S S S S S S S S S S
S S S / S/ / /// //
/
] S S S / /

210 210 | 210 | 210 | 210
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0 MAT CAT 1/2 DAM CHU 105
‘ rA
- 20 20
623 623 623
307 \ 374012
3800/2
200 . 100 |
‘ ‘ [Te]
g S
10 85 . 10 0 85 .10

|
_ ]
s
L

190

25

25
e

30

65 65

1-Tinh tii cho 1 dim:
1.1-Tinh tdi giai doan 1 (g,) - (giai doan cing kéo cét thép DUL):

L 1= 1 38=211(m) >ChonH=2.1(m): H, = 0.2 (m)
18 18
Ayos= [(H - Hy)b,, + (0.65 - b,)0.3 + (0.65 - b,)0.25/2 + (0.65 - b,)0.08 +
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+(0.85 - b,)0.15 + (0.85 - b,)0.11/2] (m?)
Aygs = [(2.1-0,2).0,25 + (0,65 — 0,25).0,3 + (0,65 -0,25).0,25/2 + (0,65 — 0,25).0,08
+(0,85-0,25).0,15 + (0,85 — 0,25).0,11/2]=0,8(m?)

A5 =0,8 (m?)
A= (H - H)0,65 +0,2.0,15 + 0,0367.0,1(m?) éﬁ g
37

= (2,1 -0,2).0,65 +0,2.0,15 + 0,04.0,1 150~ i j L

= 1,269 (m?)
+ Phan d9 lién v6i ddm chu: (g°,,) 349 3

98 8
o LLOLHLI<02x02
ll
0, =24x(1.01+;.3;353)><0.2><0.2 0233 (KNI S

N gl=[A05X(40_2(1’5+1))+A00X2X1’5+WX2X1]X2—(6+ gOdn

0,8+1,269

= g, =[0,8x(40-2(1,5+1))+1,269x2x1,5+ x2x1] x% +0.233

g, = 20.5586 (KN/m)

1.2-Tinh tdi giai doan 2 (khi d6 ban mdt cau): (g2)
a. Trong lugng ban:
Jp-S . hp ¥:=0.5x 0,2 x 24 = 2.4 KN/m

b. Trong lugng didm ngang do tai chd:

_(21-0.2)x(2.1-0,2-0.25)x0,2x24 _ 1,61KN/m
n 9,35

9,

Cc. Do cOt lan can

2. =P X2/n =5.766%2/6=1.922 Kn/m
d. Do 16p phu

+ Bé tong Asphalt day Scm trong,lwong
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riéng 1a 22,5 KN/m3.

+ Bé tong bao vé day 3cm trong,lwong

riéeng 1a 24 KN/m3.

+ L6p phong nwéce

Raccon#7(khong tinh)

+ Lép tao phang day 3 cm,trong Iwong

riéng 1a 24 KN/m3.

Tén 16p Bé day (m) Trong lugng riéng Khéi luong
(KN/m®) (KN/m?)
BT Asfalt 0.05 22.5 1.12
BT bao vé 0.03 24 0.72
Lép tao phang 0.03 24 0.72

Tinh tdi rai déu cla 16p phu tinh cho 1Imm cau la: g, = 1,12+ 0,72+ 0,72=
2,56(KN/m)
ki hiéu : g,, = gmn + gdn + glc =2.44+1.614+1.922=5.932 Kn/m
2, = glp =2.56 Kn/m
Tinh tai giai doan 2: g, = g,, + g, =8.492 Kn/m
= 02= 0 b+ Otd+ Jan = 10,08+2,784 +1,13 =13,994 KN/m

2. Vé duong dnh huéngM va V:
V& duong anh hudéng M va V: tai céc tiét dién: 100,101,102,103,104,105:
-Tai tiét dién 100 :
x=L/1=37,4 (m)

100 l?l 1(|]2 1(|]3 104 105
A; I [ [ I I /%
Pah V

- 100
1 =
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O w100 =0

O+ = %.L.l ~374/2=18,7(m?)

® -y =0
-Tai tiét dién 101: x=L/10 =37,4/10 = 3,74 (m)
100 lllljl l(|]2 l(|]3 l(|:)4 l(l]S

/% [ [ | | |
P L }/1%
y = (L-x)*x/L
x/L
l Dah V101
&
(L-x)/L.
0 - L=X X E = (387,4-3,74) 374 ﬁ
Mot L 2 37,4 2

L-x*  37,4-374°
O+ iy = o = T =15,147

x? _ 3.74°
2L 2.37,4

=0,187

-Tai tiét dién 102 :  x=L/5 =37,4/5=7,48 (m)
100 l‘lDl l‘lDZ 193 l‘|C)4 l‘lDS
| | | |

w o i
L
‘ & Pah M ;7
y = (L-xy*x/L
X/L
p Pah V.,
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® gy = X x £ = 87,4-7.48 4 9 37,4
L 2 37.4 2
S50y, =1119
L-x*® 37,4-7,48°
O+yyy = - —11,968
2L 2.37,4
x> 7,48°
oy = =020 748
@i =5 To372
Taitiétdien 103:  x=oc=304 1190 m)
10 10
100 1(|]l 192 1C|)3 1|C'4 1(|Z)5
| | | | |
s ) L %
Pah M
103
‘ P
y = L-x)"x/L
x/L
=] Dah V4,
@
(L-x)/L.
o = LoX L 341122 ) o) 37,4
L T2 37, 2

SO = 146,87

L-x°  37,4-11.22°
O+yis =

= —9,163
2L 2.37.4
x2 11,222
O-yin =0 =52 _1683
VIS ol 2374
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“Tai tiét dién 104 : x=2?L= 2374 _ 1496 (m)
100 l(?l l(|]2 l(|:)3 l(|:)4 l(PS
[ [ [ [ [
o ) L
&
y = (L-x)*x/L
x/L.
&
|
(L-x)/L
O ot = Lx L_ M_M,ge_ﬁ
L 2 2
> O, =167,85
L—x’ _ 2
O+yis = = 37,4-14,% =6,732
2L 2.37,4
x2 14,962
vy = 2 =022 9 992
@i = o o374
L 37,4

-Tai tiét dign105 : X="="""= 18.7 (m)

Dah M4

Pah Vo4

100 llCll IIDZ 1‘|33 1[|)4 IIDS
I I

A} | | [
L2 L2 %
@
y=L/4
0.5
S |
Pah V
‘ @ 105
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L—-x
L

_ 37,4187 ;o 37,4
37,4 2

L
X —
2

® M 105

5 @y = 174,845

L-x® 37,4-187°
Oy = ——= = 4,675

2 2
X 187 4615
2L 2.37,4

Y V105

3.Lap bang tinh noi luc tinh tal (khong co6 hé s6):

Tinh tal (KN/m) Momen (KN/m) Luc cat (KN)

O | 92 | 9 | 9p| 2w | My (MMMl o— T o+ | S0 | V| V) |V [V
100 {20.56[13.99(1.922|2.56 0 18.7 | 18.7 | 3841262 | 60 | 126
101 63 | 1204 | 881|201 425 0.187 [15.147 14.96| 308 | 209 | 48 | 101
102 112 | 2301 1566|358 [755| 0.748 [11.968 11.22[ 231|157 | 36 | 76
103 147 | 3019 |2055/470 (991 | 1.683 [9.163] 7.48 | 154 | 105 | 24 | 51
104 168 | 3451 [2349]537 (1133 2,992 [6.732(3.74 | 77 | 52 | 12 | 25
105 175 | 3505 |2447]559 [1180] 4.675 [4.675| 0 | 0 | 0 | 0 | 0

4. Tinh hé s6 phan phoi momen va hé s6 phan phoi luc cat:

4.1-Bdc trung hinh hoc tac dung phan diic san :
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100 kb 650 ¥ 41,100 10041, L G650 ¥ IHC]C]
| - ' L. 1 | L. ' .
' T fil& _F | g
1% i ' jﬁ Al |
: I l I : = *qu | wt
|| b | ik
' b ; b
; |U\' |U\'
H ol H '
| | | |
] |
NN - g
%‘g, an T |
1 | .
; H
h ] q2 |
1 ! !
\II . 1 ! JI .
b, b,
= X | |

+H,,=150 + Y = 150 + 120 = 205 mm
q 2 2

+H,=h + =300+ 220 = 425 mm
2 2

+ A =h,.H, +(0’65—%)-0’08+%-Hq1-2+(b1—hN)-qu

A, =0,3.1,9+(0,65-0,25).0,08+0,25.0,205.2+ (0,650, 25).0,425

A, =0,875m’
- Momen tinh véi day: S,

H?, 0,08

Sg =hy- i

2
s, = 0,251 0,08
2

0,425°

+(0,65-0, 25).

S,y =0,7677 m’

- M6 men quan tinh: 1,

+(B,-0,).0,08.(Hy —==) +2), Hyy.(H; ~0,08

qu
T)Jf(bl—bw)-

H

2
q2
2

+(0,65-0,25).0,08.(1,9~~=) +2.0,3.0,205.(1,9 0,08~ 0, 205)+
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+ =——= =0,877m
Ve A, 0,875
Y =Hqy — Yo =1,9-0,877 =1,023m
H,2 t., 3
+ 1,=h,. lg +hy Hy (Vg — d) +(b, - QN) +(b1 b))t (Y — ) +2h,
12, Hy (Vg —t — " )
|
19’ 19 0,08? 0,08,,

.=0 ZSE+O ,25.1,9.(0,877 — )2+(0,65—0,25). ’12 +(0,65-0,25).0,08.(1,023 - > ———)+

3 3
20,3229 5 0,3.0,205(1,023-0, 08—£205) 1(0,65-0,25) 9425
(0,650, 25).0,425.(0, 877—%)
1,=0,3413 m*
- Tinh hé sé: K,=n(,+A .e?)
E \. :
+n= E_b trong do E, : m6 dun dan hoi bé tong ban co f. =30 Mpa

d

E, : mo6 dun dan hoi bé tong dam co f. =50 Mpa
+ E, =0,043.°.[f. =0,043.2400*.30°° = 27691Mpa

+ E, =0,043.5.*°.\/f. =0,043.2400**50°° = 35750Mpa

fn=2 20,774
E

d

ve =y +521023+ 2279015 41455y
g g 2 2

- Thay vao ta co:

K,=n(,+ A .e?)= 0,774, 413.10" +8,75.10°.1115,5%) = 1,1069.10*
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4.2-Tinh hé sé phdn phéi mé men:

e

2 1 ~ LY
DAM NGOA| DAM NGOAI
~
DAM TRONG
a. Dam trong:
- Mot lan xe:
S 0.4 S 0.3 K 0.1
mg}, = 0,06 + —] — -
4300 L L>*t;
0.4 0.3 12 0.1
mg’ = 0,06 + (2100) ( 2100 1,1069.10 | =0.428
4300 37400 37400*185
- Hai lan xe:
S 0.6 S 0.2 K 0.1
mgl =0,075+ | —— — *g 5
2900 L L*t;
0.6 0.2 12 0.1
e =0rs - (20]" (0 1t

Trong do:
+ S (mm) khoang cach hai dam chi S = 2100 (mm)
+L = (Lp-2x300)=38000 - 600 = 37400 (mm)
+tg=h, - 15=200 -15 = 185 (mm)
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b. Dam ngoai:

- Mot lan xe : tinh theo don bay =>

Bc 30 1800
7

] x

450 2100 750
dah R1
e
yl
_5+0.45_21+045_,
S 2.1
y, =2 _07_ 444
s 21
mg?, =m BtYe g 51210364 qaq
2 2

- Hai lan xe : mg}, =e.mg,’

e= d, +0,77>1
2800

+Véid.,=L - 500 = 1250 - 500 = 750 (mm)

e=077+ 29 —104>1  =>Chone=1,
2800

= mg}, =emg? =1,1.0,615=0,6765

So sanh 4 mg,, chon mg,, =0,936

4.3-Tinh hé 56 phdn phoi luc cdt:
a. Dam trong :

+ 1 lan xe > mg? =O.36+i

7600
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—»ng€=036+%£8=0ﬁ4

2
+>2lanxe: mgy =02+ S [ J
3600 (10700

- mgy =02+

2100 (2000 Y’
3600 10700

= 0,745
b. Dam ngoai:
+ Mot lan xe : tinh theo nguyén tic don by nhu trén
m.g, =0,936

+ >Hai lan xe;

ME _ MI
mg;" =e.mgy

Véie=06+ -3 =06+ —085.Vie>1néntachone=1
3000 3000 '

= mg*® =1.0,745 = 0,745
So sdnh chon mg,, =0,936

5. Tinh mo6 men va luc cat do hoat tai:(c6 hé so PPN):

V& duong anh hudng va tinh gia tri M va V tai cac tiét dién: 100, 101, 102, 103,
104,105:

5.1)Tiét dién 100 (Chi c6 luc car):
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100 10|1 10|2 10|3 10|4 10,5

/é} [ [ [ [ L [ /é;

110110

145 145 35 03

I 0 O 0 S A 0 PSP
| @

| —

3
4}f2 Y

yl ¥

Y =1

_37,4-43

AL 37,4

= 0,885

37.4-2.4,3
)y, = 20774 — 077
)Ys 37.4

Dy, = % =097

+ Luc cét do xe 3 truc : Vi,=[145(y,+y,) + 35y,].mg, (KN)

= [145.(1 +0,885) + 35.0,77].0,936
= VI =281.06 (KN)

+ Luc cét do xe Tandem: V3 =110(y,+y,).mg, (KNm)
— VT = 110.(1 +0,97).0.936
— 202.83 (KNm)

+ Luyc cdt do tdi trong Lan: V7, =9,30 .mg, (KN)

— VY= 93x0,5x1x37,4x0,936 = 162.8(KN)
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5.2, Tiét dién 101 ( C6 cd M&V) tai L/10 = 3,74m

100 1C||1 1C||2 1C||3 1C||4 1C||5

110 110

| | | | |
! f L

|

|

|

|

|

|

|

|

I

|

|

I

IR
[ |

yly4 y2 Y3
110 110

| ]

145 145 35

93

"% W { i y

=<}

| @

yl y4 Y y3

a, Momen
_ 37,4-3,74
37,4
_ 37,4-3,74-4,3
37,4
4y, = 34-374-243
’ 37,4

37,4-374-1,2
DY = 37,4

)y, 3,74 = 3,366

1)y, 3,74 =2.936

+ Mo6men do xe 3 truc :

3,74=2,506

3,74 =3,246

M7 = [145(y,+y,) + 35y, mg, (KNm)

Pah M, ¢

Pah Vlﬂl
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= [145.(3,366+2,936)+35.2,506]0,936
— M, =937.4(KNm)
+ Momen do xe Tandem: M =110 (y,+y,)mg, (KNm)
— M = 110.(3,366+3,246)0,936
= 680.77 (KNm)

+ Momen do tai trong Lan: M, =9.3w,, mg, (KNm)

- MU= %x9,3x37,4x3,366X0,936=547,9(KNm)

b,Luc cat:
37,4-3,74
+ = = :0’9
)Y 37.4
37,4-3,74—-4,3
+ = = ! ! =0,785
)Y 37,4
Dy, = 37,4-3,74-2.4,3 = 0.67
37,4
37,4-3,74-12
fy, =208 gy
)Y 37,4

+Doxe3truc: Vi =[145(y,+y,)+ 35y,Jmg, (KN)
=[145.(0,9 +0,785) + 35.0,67]0,936
= VI =205,64 (KN)
+ Do xe Tandem: V=110 (y+y,)mg, (KN)
= V= 110.(0,9 +0,87)0,936
= 182,24 (KN)
+ Do tai trong Lan: V1 = 9.3w;mg, (KNm)

= v = 140.3x0,9x(37.4 — 3,74)x0,936
2

= 131.85(KN)
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5.3, Tiét dién 102 tai % = 7,48m

100 1C|11 102 103 104 10

] %
110 110
145 145 35 /9-3
B SV
vl y4 y2 ¥
110 110
145 145 35 /9-3
ﬂé: iV i ‘l 5 3 i DEIJJVl[]g
ylya Y2 ¥
a, Momen
H)y, = S0A-T7.48 5 49 — 5,984
37,4
by, = ShA-148-43 5 48 —5124
37,4
Dy, = 37,4-7.48-243 , 40 _ 4964
37,4
fyy, = 304-748-12 5 48 5744
37,4
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+Momendo xe 3 truc: M, =[145(y,+y,) + 35y,Jmg, (KNm)
=[145.(5,984 + 5,124) + 35.4,264]0,936
— M =1647,27 (KNm)
+ Momen do xe Tandem: M/, =110 (y,+y,)mg, (KNm)
= M% = 110.(5,984+ 5,744).0,936
= 1207.5 (KNm)

+ Momen do tai trong Lan: M, =9.3, mg, (KNm)

- M= %.9,3.37,4.5,984.0,936= 974,07 (KNm)

b,Luc cat:

Dy, = %1248 ~08
Py, = 37,4—377,18—4,3 = 0.685
Dy, = 37,4—;,74,13—2.4,3 =057
Dy, = 37,4—377,’18—1,2 =0.77

+Doxe3truc: V,,=[145(y,+y,)+35y,] mg, (KN)
= [145.( 0,84+0,685) + 35. 0,57].0,936
= VI =220,22(KN)

+ Do xe Tandem: V[, =110 (y,+y,) mg, (KN)
— VT = 110.(0,8+0,77).0,936
— 161,65 (KN)
+ Do tai trong Lan: V3, = 9,30, mg, (KNm)
Vi = %.9,3.0,8.(37,4 —7.48).0,936

= 104,18 (KN)
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5.4, Tiét dién 103 tai vi tri % —1122m

100 1q1 1q2 1q3 1q4 1q5

AT P
110110
145 145 35 9.3
/
BRI lYillerahmlm
@
|
y1y4 ¥2 y3
110 110
145 145 35 9.3
/
//@rglﬁ 5 v y N 1 [ Dahvl[}j
ylyq ¥2 ¥
a, Momen
ryy, = 304722 4y 5o 7854
37,4
)y, = 042743 11 % —6,564
37,4
by, = 4-1122-243 ) 5o

37,4

Trang: 201



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

_ 37,4-11,22-1,2

+ 11,22 =7,494
)Y 37,4
+ Momen do xe 3 truc : M= [145(y,+y,) + 35y,] mg, (KNm)
= [145.( 7,854+6,564) + 35. 5,2741.0,936
— M =2129,6(KNm)
+ Momen do xe Tandem: M= 110 (y,+y,) mg, (KNm)

— M= 110.( 7,854+7,494).0,936
= 1580,23(KNm)

+ Momen do tai trong Lan: M=9.3w,, mg, (KNm)
- MU= %.9,3.37,4.7,854.0,936

=1278,47 (KNm)

b,Luc cat:
37,4-11 22
+ E S — = 0,7
)Y 37,4
Dy, = 37,4-11,22-4,3 = 0,585
37,4
Ny, = 37,4-11,22-2.4,3 =047
37,4
37,4-1122-172
+ == ! i =0,668
)Y 37,4

+Doxe3truc: V,=[145(y,+y,)+ 35y,] mg, (KN)
= [145.( 0,7+0,585) + 35. 0,47].0,936
= VI' =189,8 (KN)
+ Do xe Tandem:  V,;'=110(y,+y,) mg, (KN)
= V5= 110.(0,7+0,668).0,936
= 140,85 (KN)
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+ Do tai trong Lan: V.= 9.3a; mg, (KNm)

= V. =2.93.0,7.(37,4 - 11.22).0,936

N |-

= 79,76(KN)

5.5, Tiét dién 104 tai vi tri %L = 14,96m

100 IQI 192 1q3 1q4 1q5

o o

110 __110

35 145 145 9.3
/

N
—
> y1ya ¥2

110110

-=—]
-=—]
[=—
fi——
-=—]
|
-o—
I
F=—

Dah M;o4

145 145 35 9.3
S

W I I i g Dah V_I_Dd-

cH

ylya ¥2 ¥

a, Momen

Dy, = %.14,96 - 8,976
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1y, = H4-1496-43 1) 56 = 7256
37,4
Py, =20"43 5976 =639
14,96
fyy, = 047149612 1) o6 - 8 496
37,4
+ Momen do xe 3 truc : M, =[145(y,+y,) + 35y,] mg, (KNm)
=[145.( 8,976+7,256) + 35. 6,396].0,936
= M, =2412,54(KNm)
+ Momen do xe Tandem: MI& =110 (y,+y,) mg, (KNm)

— Mis, = 110.( 8,976+8,496).0,936
= 1798,92(KNm)

+ Momen do tai trong Lan: M, =9.3w,, mg, (KNm)
- MY = %.9,3.37,4.8,976.0,936

= 1461,1(KNm)

b,Luc cat:
37,4-14,96
+ = =—-"" = 0’6
)Y 37,4
Dy, = 37,4-14,96-4,3 = 0,485
37,4
Dy, = 37,4-14,96-2.4,3 =037
37,4
37,4-14,96-1,2
+ =2 ' ’ =0,568
)Y, 37.4

+Doxe3truc: Vi ,=[145(y,+y,)+35y,]mg, (KN)
=[145.( 0,6+0,485) + 35. 0,37]1.0,936
— VT’ = 159,38 (KN)

+ Do xe Tandem: VI& =110 (y,+y,) mg, (KN)
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= Vo= 110.(0,6+0,568).0,936
= 120,26 (KN)

+ Do tai trong Lan: VJ,= 930, mg, (KNm)

= Vi, = %.9,3.0,6.(37,4 —14,96).0,936 = 58,6 (KN)

5.6, Tiét dién 105 tai vi tri % = 18,7m
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100 10|1 102 103 104 10

I I I I 1
o n . A
110 110
145 145 35 93
/
‘l’ ¥ i [ i i y
Pah M
E / 105
|
L 3
110 110
145 145 35
0.3
0.51 ¥ J
&,
0.5 J/z 3
yl y4 Yo ¥
a, Momen
_L _
)y, = 4 9,35
_18,7-4,3 ~
e R
+)Ys =Y, =72
18,7-1,2 ~
+)y, = 187 9,35 =875
+ Momen do xe 3 truc : M. =[145(y,+y,) + 35y,] mg, (KNm)

= [145.( 7,2+9,35) + 35. 7,21.0,936
= M, = 2482 (KNm)

+ Momen do xe Tandem: M =110 (y,+y,) mg, (KNm)
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— M= 110.(9,35+8.,75).0,936
= 1863,576 (KNm)

+ Momen do tai trong Lan: ~ M, =9.30,, mg, (KNm)

= M1L0”5= %.9,3.37,4.9,35.0,936 = 1522(KNm)
b,Luc cat
+y, =05
1y, =743 5 0385
18,7
18,7—-2.4,3
+ = =05 =027
) Y3 187
18,7-12
+ = ;_015 = 0,47
)Y, 187

+Doxe3truc: V. =[145(y,+y,)+35y,] mg, (KN)
=[145.( 0,5+0,385) + 35. 0,27].0,936
= VI = 128,96 (KN)
+ Momen do xe Tandem: V=110 (y,+y,) mg, (KNm)
— VT = 110.( 0,5+0,47).0,936
= 99,87 (KNm)

+ Do tai trong Lan: V.= 930, mg, (KNm)
— Vi = %.9,3.0,5.18,7.0,936

= 40,69 (KN)
Chu y:
- Khi x€&p hoat tai xe tai thi€t k& (3 truc) va Tandem (2 truc) phai x€p sao cho hiéu tng
la bat loi nhat.
- Khi téng hop NL do hoat tai phai nhan vé6i hé s6 lan xe m,; . Néu da nhan m, trong

HSPPN myg; thi khi tong hgp NL do hoat tai khong nhan lai nita.
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6- T6 hop noi luc theo cac TTGH:

Solanxe : N | = By :@:3,43
3500 3500
Vay sb lan xe 1a: 2( 1an)

N, =2lan

Hésolanxe: m=1

6.1-Mo6 men:
Mep= Nn[1,25 M, + M, + M )+ 1,5M +1,75. (M, + IM.M, )]
Trong d6: m=1
IM: h¢ s6 xung kich (IM=1,25).
M, , M,: 1a m6 men do tinh tai & cac giai doan chua nhan hé so.
M, . : M6men do lan can.
M, , : Momen do 16p phu gay ra.
M;,: Momen do tai trong 1an 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 s6
xung kich.
a. Mt cat 100:
M, =0

b.Mit cat 101:
+ Theo TTGH CD1:

Mpico= N[1.25 M, + M, + M )+ LSM, +1,75. My, + IMM, )]
=1,25(1294+881+201)+1,5.425+1,75.(547,9+1,25.937,4)
=5327,15 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=1294 (KN.m)
e Giai doan 2: M,=881 (KN.m)

e Giaidoan 3: M+ M, +1,25. M, + M=
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=201+4425+1,25.937,44547,9=2345,65(KN.m)

c.Mat cét 102:
+ Theo TTGH CD1:

Mipcp= M[1,25 M, + M, + M)+ 1,5M;,+1,75. (M, + IM.M )]
=1,25(2301+1566+358)+1,5.755+1,75.(974,07+1,25.1647,2)
=10446,9 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=2301 (KN.m)
e Giai doan 2: M,=1566 (KN.m)
e Giai doan 3: My, + M, +1,25.M;; + M, =
= 358+755+1,25.1647,2+947,07=4146,16 (KN.m)

d. Mt cat 103:
+ Theo TTGH CD1:

Mpsco= N[1.25 M, + M, + M )+ 15M, +1,75. M, + IM.M, )]
=1,25(30194+2055+470)+1,5.991+1,75.(1278.47+1,25.2129,6)
=15312,3 (KN.m)

+ Theo TTGH SD:

e Giai doan 1: M;=3019 (KN.m)

e Giai doan 2: M,=2055 (KN.m)

e Giaidoan 3: M.+ M, +1,25.M;; + M, =
=470+991+1,25.2129,6+1278,47=5401,47 (KN.m)

e. Mt cét 104:
+ Theo TTGH CD1:

Miucp= N[1.25 M; + M, + My )+ 1L5SM+1,75. (M, + IM.M; )]
=1,25(34514+2349+537)+1,5.1133+1,75.(1461,1+1,25.2412,54)
=17455,06 (KN.m)

+ Theo TTGH SD:
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e Giai doan 1: M;=3451 (KN.m)

e Giai doan 2: M,=2349 (KN.m)

e Giaidoan 3: M, + M, +1,25.M; + M, =
=537+1133+1,25.2412,54+1461,1=6146,78 (KN.m)

f. Mat cat 105:
+ Theo TTGH CD1:

M, psco= N[1.25 M, + M, + M )+ L5M, +1,75. M, + IM.M, )]
=1,25(3595+2447+559)+1,5.1180+1,75.(1522+1,25.2482)
=18114,125 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=3595 (KN.m)
e Giai doan 2: M,=2447 (KN.m)
e Giaidoan 3: M, + M, +1,25.M; + M, =
= 559+1180+1,25.2482,1+1522=6363,5 (KN.m)

6.2-Luc cat:
Veo=M[1,25 (Vi + Vo + Vio)+ L5V +1,75. (Vi + IMV )]
Trong do: m=l1

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 gay ra.
V., : Luc cat do 16p phii gay ra.
V..: Luc cét do tai trong 1an chua nhan hé s6 vuot tai va hé s6 xung kich.
V..: Luc cat do hoat tai 6t6 (3 truc) chua nhan hé s6 vuot tai va hé s6 xung

kich.

a. Mt cat 100:

+ Theo TTGH CDP1:
Vicoeo= N1,25 (Vi + Vo + Vi )+ LSV +1,75. (V,+ IM.V )]
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=1,25(384+262+60)+1,5.126+1,75.(162,8+1,25.281,06)
=1971,22 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=384(KN)

e Giai doan 2: V,=262 (KN)

e Giaidoan 3: Vi +V, +1,25.V; + V,=60+126+1,25.281,06+162,8=700,125
(KN)

b. Mt cat 101:
+ Theo TTGH CD1:
Vicoep= N[1,25 (Vi + Vo + Vi )+ 1,5V +1,75. (Vi + IM.V )]

=1,25(308+209+48)+1,5.101+1,75.(131,85+1,25.205,64)
=1538,325 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=308(KN)

e Giai doan 2: V,=209 (KN)

e Giai doan 3: Vi + V, +1,25.Vy; + V, =48+101+1,25.205,64+131,85=537,9
(KN)

c. Mt cat 102:
+ Theo TTGH CD1:
Vipep= N[1,25 (V, + Vo, + Vi O)+ 1,5V +1,75. (V, + IM.V)]

=1,25(231+157+36)+1,5.76+1,75.(104,18+1,25.220,22)
=1308,05KN)

+ Theo TTGH SD:

e Giaidoan 1: V,=231

e Giai doan 2: V,=157

e Giaidoan 3: V| +V, +1,25.V; + V|, =36+76+1,25.220,22+104,18=491,43
(KN)
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d. Mat cat 103:
+ Theo TTGH CD1:

Viosep= N[1.25 (Vi + Vo + Vi )+ 1,5V +1,75. (V, + IM.V )]
=1,25(154+105+24)+1,5.51+1,75.(79,76+1,25.189,8)
=985.2 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=154 (KN)

e Giai doan 2: V,=105 (KN)

e Giaidoan3: V. +V, +1,25.V|; + V|,
=24+51+1,25.189,8479,76=392,01(KN)

e. Mat cat 104:
+ Theo TTGH CD1:
Vioaco= N[L25 (Vi + Vo + Vi )+ L5V +1,75. (Vi + IMLV )]

=1,25(77+52+12)+1,5.25+1,75.(58,6+1,25.159,38)
=664,94 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=77 (KN)

e (Giai doan 2: V,=52 (KN)

e Giai doan 3: Vi + V, +1,25.Vy + V|, =12+25+1,25.159,38+58,6=294,825
(KN)

f. Mat cat 105:
+ Theo TTGH CD1:
Viosco= N1,25 (Vi + Vo, + Vi)+ 1,5V +1,75. (Vi + IM.V )]

=1,25(0+0+0)+1,5.0+1,75.(40,69+1,25.128,96)
=353,3 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=0 (KN)

e Giai doan 2: V,=0 (KN)
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o Giai doan 3: V, + Vi, +1,25.V}; + Vi, =0+0+1,25.128,96,5+40,69=201,89
(KN)

Trang: 213



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

VE BIEU PO BAO MOMEN VA LUC CAT THEO TTGHCD1

466 101 102 103 104 105 Y e
| |

[=37.4m

Biéu d6 bao momen (KN.m)

17455,06

18114,125
@

Biéu do bao luc cit (KN)

985.0

7o)
<
o0
S
5
—

1971,22
1538,32
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II- TINH TOAN VA BO TRi COT THEP DUL:
1. So bo:

St dung tao thép 7 soi (¢5Smm) 12.7mm, A = 98,7 mm”.
+ Cudng do kéo quy dinh clia thép UST : f |, =1860(MPa) .

+ Gidi han chay cua thép tng sut trude : f, = 0.9f | =1674(MPa) .

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

M
+A° =
.z

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

+Z=09 (H, +ts)—t§5 :0,9(1900+185)-m75 =1784 mm?

+ Mp=18114,125.10° N.m

o M 18114,125.10°
+ A’ = =
f,.Z  1423.1784

_ 7135,44
 098,7x11

= 7135,44mm’

+S0 bo: n =6,57 (bo) chon 7b6 2 Ay =7600 mm ?

(1 b6 =11tao 12,7mm, A(1 tao)=98,7 mm?)
2. Bo tri va uon cot thép DUL:

l\/lCJOO 191 192 193 1q4 105 15
520 —5)
200 @ o
3 1A &
200 e h
150 @®
o
150
3740
300 L =37400
L =38000
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105 100

H,=1900

1750
1550

e Tat ca cac bo uon cong parabon bac 2:

12

—— ddy dam

e Tinh cac thong so hinh hoc cua cac b6 cot thép:

A Ny Z 1N 8f2
a.Chiéu dai 1 bola L=I +T

2
B6 1 ¢6 1237400, f,=150-110=40 > L,=37400+ 20" =37400,11 mm

3x 37400

2
B6 2 ¢6 1237400, f,=350-110-150=90 > L,=37400+ 2320 __=37400,58 mm

3x 37400
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8x1240°
3x 37400

2
B6 4 ¢6 1237400, f,=1900-260-350=1290 > L,=37400+ 21290 _37518 65 mm

3x 37400

8x1340°
3x 37400

B6 3 ¢6 1=37400, f,=1900-110-550=1240 > L,=37400+ =37509,6 mm

B6 5 ¢6 1=37400, f,=1900-410-150=1340 > L,=37400+ =37528,03 mm

- Chiéu dai trung binh:

2x(37400,11+37400,58) + 37509, 6+ 37518,65+37528,03

7 =37451,09 mm

L=
2) Toadoy vaH:
+y= AI'—Zf (I-x)x va H=f+a-y

B6 1 c6a=110 mm
B6 2 c6 a=110+150=260 mm
B6 3 c6 a=110 mm
B6 4 ¢6 a=260 mm

B6 5 cd a=410 mm

*Tai MC 101 -> x=3740 mm

B6 1: f=40 , a=110, y— (| —X)x= 347240 (37400 —3740) x 3740 =14,4 mm
H=f+a-y=40+110-14,4=135,6 mm

B6 2: £=90 , a=260), y=‘:—2f(| —X)x= 347:90 (37400 —3740) x 3740 =32,4 mm
H=f+a-y=90+260-32,4=317,6 mm

4 ><1240

B6 3: f=1240 , a=110, y— (|— X)X = (37400 —3740) x 3740 =446,4 mm

H=f+a-y=1240+110-446,4=903,6 mm
4 X 1290

B6 4: £=1290 , a=260, y— (|— X)X = (37400 3740)x 3740 =464,4 mm

H=f+a-y=1290+260-464,4=1085,6 mm

4 ><134O

B6 5: f=1340 , a=410, y— (|— X)X = (37400 3740)x 3740 =482,4 mm

Trang: 217



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

H=f+a-y=1340+410-482,4=1267,6 mm

*Tai MC102 -> x=7480 mm

B6 1: £=40 , a=110, y=‘:—2f(| —X)Xx= 347240 (37400 — 7480) x 7480 =25,6 mm
H=f+a-y=40+110-25,6=124,4 mm

B6 2: £=90 , a=260), y=‘:—2f(| —X)x= 347290 (37400 — 7480) x 7480 =57,6 mm
H=f+a-y=90+260-57,6=292,4 mm

B6 3: f=1240 , a=110, y=21 2 (| — X)X %(37400 7480) x 7480=793,6 mm
H=f+a-y=1240+110-793,6=556,4 mm

B6 4: £=1290 , a=260, y— (I — X)X —%290(37400 7480) x 7480=825,6 mm
H=f+a-y=1290+260-825 6=724,4 mm

B6 5: £=1340 , a=410, y— (I — X)X —43%340(37400 7480) x 7480=857,6 mm

H=f+a-y=1340+410-857,6=892,4 mm

*Tai MC103 -> x=11220 mm

B6 I: f=40 ,a=110, y=21 s (|— X)X = 47X40 (37400-11220)x11220=33,6 mm

H=f+a-y=40+110-33,6=116,4 mm

B6 2: f=90 , a=260, y= ‘:zf (I-x)x= 4X90 e (37400-11220)11220=75,6 mm

H=f+a-y=90+260-75,6=274,4 mm

B6 3: f=1240 , a=110, y=21 . L i—xx %240(37400 ~11220)x11220=1041,6 mm

H=f+a-y=1240+110-1041,6=308,4 mm

B6 4: f=1290 , a=260, y=21 4 L i-xx %290(37400 _11220)x11220=1083,6 mm

H=f+a-y=1290+260-1083,6=466,4 mm
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_4x1340
374007

H=f+a-y=1340+410-1125,6=624,4 mm

B6 5: f=1340 , a=410, y— (|— X)X = (37400-11220)x11220=1125,6 mm

*Tai MC104 -> x=14960 mm

B6 1: £=40 , a=110, y=‘:—2f(| —X)x= 347240 (37400 —14960) x14960=38,4 mm
H=f+a-y=40+110-38,4=111,6 mm

B6 2: f=90 , a=260, y— (I— X)X —:7290 (37400-14960) x14960=86,4 mm
H=f+a-y=90+260-86,4=263,6 mm

B6 3: £=1240 , a=110, y— (I — X)X —%5420(37400 —14960)x14960=1190,4 mm
H=f+a-y=1240+110-1190,4=159,6 mm

B6 4: f=1290 , a=260, y— (I — X)X —43%5920(37400 —14960)x14960=1238,4 mm
H=f+a—y=1290+260—1238 4=311,6 mm

B6 5: f=1340 , a=410, y— (| —X)X= ‘;}1340 (37400 —14960) x 14960 =1286,4 mm

H=f+a-y=1340+410-1286,4=463,6 mm

*Tai MC10S -> x=18700 mm

B6 1: f=40 ,a=110, y= 1! (I-x)x= 4X4O Sa0g? (37400-18700)x18700=40 mm

H=f+a-y=40+110-40=110 mm

B6 2: f=90 , a=260, y=21 . L i—xx= 47X90 (37400 —18700)x18700=90 mm

H=f+a-y=90+260-90=260 mm
4x1240

B6 3: f=1240 , a=110, y=21 2 (|— X)X =0 (37400 -18700)x 18700 =1240 mm
H=f+a-y=1240+110-1240=110 mm
B6 4: £=1290 , a=260, y=AI'—2f(I—x)x %290(37400 —18700)x18700=1290 mm
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H=f+a-y=1290+260-1290=260 mm

_4x1340
374002

H=f+a-y=1340+410-1340=410 mm

B6 5: f=1340 , a=410, y=‘:—2f(| — X)X (37400 -18700) x18700=1340 mm

Ta ¢6 bang toa do cot thép DUL:
MC100 MCI101 MC102 MC103 MC104 MCI105
H(mm) [y(mm) H(mm) | y(mm) [H(mm) y(mm) H(mm) | y(mm) |H(mm) [y(mm) H(mm) |y(mm)

Bo

1| 150 0 | 1356 | 144 | 1244 | 25,6 | 1164 | 33,6 | 111,6 | 384 | 110 | 40
2| 350 0 |3176| 324 | 2924|576 |2744 | 75,6 | 263,6 | 86,4 | 260 | 90
311350 | O |903,6 | 446,4 | 556,4 |793,6| 308,4 |1041,6| 159,6 |1190,4 110 | 1240
41 1550 | O |1085,6| 464,4 | 724,4 |825,6| 446,4 |1083,6| 311,6 (1238,4 260 | 1290
511750 | 0 |[1267,6] 4824 | 892,4 |857,6| 624,4 |1125,6| 463,6 1286,4 410 | 1340

*Tim trong tam cot thép DUL:

+ MC 100:
— —t x (150x 2 +350x 2 +1350+1550+1750
R e U I — )
+ ._ﬁ]. a,
* | =807,1 mm
|
A Véi a,: dién tich 1 b6
| 170
15
| 1320
* " | » ;D_T
. » —&ml_
I:l‘
+MC 101:
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_a,x(135,6x2+317,6x2+903,6 +1085,6 +1267, 6)
o=

: vy 7xa,
|

- =594,7 mm
.
é B
T —_—)
| 1267.6
1085.6
| 9036
i ® ol
| @ |—L3176
1356 |
+MC 102:
_a,x(124,4x2+292,4x2+556,4+724,4+892,4)
tye= 7
Xa,
=429,5 mm
+MC 103:
_a,x(116,4x2+274,4x2+308,4 +446,4 +624,4)
Tye= 7
Xa,
=308,7 mm
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+MC 104:
_ 3 x(111,6x2+263,6x 2+159,6+311,6 + 463, 6)
TYe
/1/ 7xa,
=240,7 mm
|
.
)t 463 6
T ot 26736
tp| @ toe i I31SEIE|311 B
I i I Mk
+MC 105:
/l/ +yP:ab><(110><3+260><3+410) =217.1 mm
7xa,
|
? 1$|:| R
-0 ZED he
{2 el
5
I11.TINH DAC TRUNG HINH HOC TIET DIEN:
1.Mqt cat 105 (gitta nhip):
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 rong):
x | / d?__ 314x60?
b, b f100 +F,=n, Z22 =7 227508 219782 mm?
L\ T T T4 4
|
y +A,=A , -F,=875000-19782=855218 mm?
4}1_1
b, b, y. |, +Mo men finh v6i ddy: S°,, y ,=217,1 mm
" ' ¥
2
§°, =S, - F,y, =767700000 — 19782x217,1 =
1 | 1=
Hy 2 I 763405327 mm®

S Trang: 222
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SO
+yd1:Wd=892,6 mm
+y', =H, -y‘,=1007,4 mm
ES _ 197000

+n, = = =5,51 (hé s6 quy déi tir thép sang bé ton
"=E.” 35750 (he s6 quy p sang 2)

3 3 H 3
+11:m-'j—;+m.Hd.(ydl—%>2+(bt—m).}—f(bt—m).tl.(ya—%)%z-bv.l—;w

H
+2bv Hq1(Y1 tl__ql qz)z_l:o'(ydl_yp)2

q2*

3 3

= 250.19102O +250.1900.(892, 6 —19200) +(650 — 250). & +(650 — 250).80.(1007, 4——)
3 3

+2.300. ng’ +2.300.205(1007, 4 —80 — 2(2)5) +(650 — 250). 425

+(650 — 250).425.(892, 6—@) ~19782.(892,6—217,1)?

|,= 3,3071.10"* mm?

+W :I—j=370508936 mm®

1

+W, =328286977 mm®

_1
Y4
=y°, - y,=892,6-217,1=675,5 mm

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

+A,=A+n, A =855218+5,51.7600=897094 mm’

+S,,=n, A, (Y% —Y,)=551.7600.(892,6-217,1)=28287238 mm’
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S, 28287238
A, 897094

=31,53 mm

+y® =y9 —c =892,6-31,53=861,07 mm

+y',=H, —y’,=1900-861,07=1038,93 mm

+1,=1,4A, ¢4 +n, A (y%,-y,)?=3,3071.10" +855218.31,532 +5,51.7600.(861,07-
217,1) 2

= 3,5066.10"* mm*

11
AW, = y'Tz =3500020 ~407237506 i’

l, _3,5066.10"
FW, =-2=222007 _ 337550333 M’
" Ty T 1038,93 m

¢) Giai doan 3 (khai thac):

F A=A, + 2 xSt = A, 4N, xS xt, =897094+0,774.2000.185=1206694 mm’

=3

1l
w
~+

o

t +S, ,= n,x Sxt, X(ytz —2)=

+ s
L - 2
ST
o i i = 0,774.2000.185.(1038,93 =) =
L) 3 yt
: ? Bt 7 290692728 mm’
1 e [
Hd 2 ' ‘C'.1 J. 7. +C2 _ 8272 _ 290692728 _ 24019 mm
| A, 1206694
' d
| ¥

NI i +y'=y, +¢, =861,07 +240,9=1101,97 mm
|
o2 m N — +y', =H, -y, =1900-1101,97=798,03 mm

3
*l,=1,+A, xc%, +nb[S><;S—2+S><tS(y3t +t§)2]=

3
I, = 3,5066.10" +897094 x 240,9° + 0, 774[2000 x 1:?2 +2000x185(798,03+ n;)z] =

l,=6,5343.10" mm*

I, _6,5343.10"
FW,, =3 =2299319 595965305 my?
99 =8 T 1101,97 mm
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AW, :y'_a -6,5343.10° _ 414803804 mm?

cw e = la 6534310

= = 4094019 mm’
Y.+t 798,03+185 mm

2.Mt cdt 100 (tai goi):
a) Giai doan 1 (truc 1-1):
by =b, =650mm, b, =b, =100mm, H_ =205mm

R | d2 __ 314x60?
L B +F,=n 222 =752 =19782 mm’
o | j Th T T mm
T |
*@L ol 41| +A=A -F,=1270000-19782=1250218 mm?
bl . b Py
N Y
3 ' B+ ) +MO0 men finh v6i ddy: S°;,y  =807,1 mm
G2
: I P A N A
. _bH 2 H a
2 & |+ : 20T Sod_blzd +2Q,qu(Hd - - qu) 'FoyP_

2
=Mu.mo.zoaagoo_so_%)—

19782x807,1

' = 1227701448 mm?
. S 1227701448
+ —_ —_

=982 mm
Y1 A 1250281
+y', = H, —y% =1900-982=918 mm
+e,=y", —y,=982-807,1=174,9 mm
H,’ H H,’ H
+Il:b1' 1; +b1'Hd'(yd1_7d)2+2h/' 1(121 '*'Z'Q/'qu'(ylt_t1_Tql 2—F0.602
|
1900° 1900 205° 205

,= 650. o +650.1900.(982—T)2+2.100. T +2.1OO.205.(918—80—7)2—19782.174,92

|,= 3,9451.10" mm?
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I, _3,9451.10" _

W, = =2"00r 2401741344 mm?
vy, 982
11
sw, =1=3945L107 _ 159749455
Y, 918

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

E. _ 197000
TMh=E T 35750
D

=5,51 (hé¢ s6 quy doi tir thép sang bé tong)

+A,=A+n, A =1250218+5,51.7600=1292094 mm’
+S.,=n, A, €=551.7600.174,9=7324112 mm?®

_S,, 7324112
A 1292094

=5,67 mm

+y°, =y —c, =982-5,67=976,33 mm

+y',=H, —Yy‘,=1900-976,33=923,67 mm

1, =1 +A %0, A LL(yS,-y )7 =3,9451.10" +1250218.5,67 % +5,51.7600.(976,33-
217,1) 2

= 4,1868.10" mm*
|, _4,1868.10" _

FW,, =2 =22990 ) 159830415 mm
Ty T 976,33 m

|, _4,1868.10"
sW, =-2=279020 _ 453978768 mm’
W TV 923,67 m

¢) Giai doan 3 (khai thac):

F A=A, + 22 xSxt, = A, 40, xSxt, =1292094+0,774.2000.185=1578474 mm?

| h=s L t

! T +S,,=n,xSxt, x(y', —=)=
= 2-2 b s 2
7 - 2

f | j _ 185, _
gl i =0,774.2000.185.(923,67 —7) =238030464
b\"\‘ 3 yt
3 | B mmd

[
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_S,, _ 238030464

=150,8 mm
A 1578474

+y, =y, +¢, =976,33+150,8=1127 mm
+y', =H, —y%, =1900-1127=773 mm

3

Fly =y A0 IS xS xt (4 + 2)7] =

3
|, = 4,1868.10" +1292094x150,8° +0, 774[2000 % +2000x185(773+ %

)1=
|, =6,634.10" mm?*

1
AW, :'_3:@ =588642413 mm’

11
W, = y'—3 =202 = 856214747

_ 13 _6,634.10"
y's+t,  773+185

=692484342 mm®

3 .Mt cat 101 :
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 réng):

+A,=A  -F,=875000-19782=855218 mm’

t:l2 _ - 2
+F,=n =7 =19782 mm

l,/l,mu 04 4

T

|

b | rxd? X3,14><602
L\mnx ) b,
T o
ot
H 1

4 +Mo men finh v6i ddy: S°;, y ;=594,7 mm
t
h'--’ h\.n' l.lllI
; " y5 S°,=S,, - F,y,=767700000 — 19782x594,7 =
1 ., | 755935644 mm’
g 2 o

Z
i
%7
7 .
f{‘; d +yd1:T“:884 mm

+y', =H, —y% =1016 mm

4+
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+n, = Ez = 15577050; =5,51 (hé so quy doi tir thép sang bé tong)
3 t., 1
+I1q/v +wa (Y ==+ (b - bw) +(b —by ). (y' - ) +2bv Ho
H 2
+2Q/qu(y1 t1_ q2° 5 _F (yl yp)
3 3
l,= 250.191020 +250.1900. (884—@) + (650 — 250). &+ (650 —250).80. (1016——) +
3 3
+2.300. 2;’;’ +2.300.205(1016 — 80—@) + (650 — 250). 425

+(650— 250).425. (884—4—25) ~19782.(884—594,7)2

l,= 3,3844.10" mm*

W, :;—;:382850678 mm?

1

AW, —y——333110236 mm?
1

=y - y, =884-594,7=289,3 mm

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

+A,=A+n, A =855218+5,51.7600=897094 mm’
+S,,=n, A (Y%, —y,)=551.7600.(884-594,7)=12114726 mm?

S, 12114726

_Du 135
A ~ 897094 mm

+y¢ =y% —c =884-13,5=870,5 mm

+y',=H, —y*,=1900-870,5=1029,5 mm

+1,=1,+A, c%+n, A (YS,-Y , ) =3,3844.10" +855218.13,5° +5,51.7600.(870,5-
594,7) 2
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=3,4178.10" mm*
1, _3,4178.10" _

FW,, =2 =222 1020 _ 392624928 mm
"y T 8705 mm

|, 3,4178.10%
sW, =-2=2221920 _ 331986401 mm?
w TV T 10295 mm

¢) Giai doan 3 (khai théc):

F A=A, + 22 xSxt, = A, 40, xSxt, =897094+0,774.2000.185=1206694 mm’

| h=s L t
1 T +S, ,=n,xSxt, x(y', —=)=
EV . 22 = Ny (y', 2)
f | j _ 185, _
" b = 0,774.2000.185. (1029,5—7) =
h 3
3 | B oo 268338060 mm
1 e
I me J X po o See 268338060
| A, 1206694
' d
| 13
T'F L 2 +Y's=Y’,+c, =870,5 +222,4=1092,9 mm
H‘qz B +y'y =H, —y%, =1900-1092,9 =807,1 mm
. 3

3

Fly =1 A xS X Sxt, (1 +2)°] =

3
I, =3,4178.10" +897094 x 222, 4? +0, 774[2000 x 1:?;—) +2000x185(807,1+ %)2] =

l,=6,3752.10"" mm

I, _6,3752.10"
FW,, =3 =292 503358758 mmy
99 = ye T 1092,9 mm
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I3

_6,3752.10"

_ 1, _6,3752.10° _

4 .Mat cat 102 :

~V,+t 807,1+185

789889728 mm®

=642596512 mm®

a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 réng):

by

K\
100 b,

-+

1 .
el 7 :
h'..' 'II'III'II h\.-’ I-I|II1
/ |
1 L 1=k
Hy 2 ;[/ )
o / 5’? d
H __‘F_
| y
JF'
I T I
b,
|
+I,=h,

H,’ ¢ Hivo o ot ¢ by Hy
Ty B Ha (V' ==+ (0 =y ). 2o+ (0 =By )L (v = 2)° + 2, — -+

axd? :7X3,l4><602
4 4
+A,=A ,-F,=875000-19782=855218 mm?

+F,=n, =19782 mm’

+Mo men tinh v6i ddy: S°,,y , =429,5 mm
§°,=S,, - F,y, =767700000 — 19782x429,5 =

759203631 mm®

SO
+y ! =—4=888 mm

A
+y', =H, —y% =1012 mm

E, _ 197000 , NN
+n, =E_183 = 35750 =5,51 (hé s6 quy doi tir thép

sang bé tong)

3
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t qu 2
+2'h/'Hq1(y1_tl_T) q2* A5 _F (y 1 yp)
3 3
|,= 250.19102O +250.1900.(888 —@) + (650 — 250). Q +(650 — 250).80.(1012 ——) +
3 3
+2.300. 2;’;’ +2.300.205(1012 — 80—@) + (650 — 250). 425

+(650 — 250).425. (888—@) —19782.(888—429,5)°

l,= 3,36.10" mm*

+W,, =1 =378378378 mm’

1

Wy

y—l =332015810 mm®

=y - y, =888-429,5=458,5 mm

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

+A,=A+n, A =855218+5,51.7600=897094 mm’
+S,,=n, A, (Y%, —y,)=551.7600.(888-429,5)=19200146 mm?

S, 19200146

= = =214 mm
A 897094

+y9 =y% —c =888-21,4=866,6 mm
+y',=H, —y*,=1900-866,6=1033,4 mm
+,=1,+A.c%+n, AL (Y,-y ,)?=3,36.10" +855218.21,4 +5,51.7600.(866,6-

429,5) ?
=3,4439.10*" mm*

11
s, =2 23443910 _ 350103646 mm
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11
+W , :;—2:—3’ 4439']410 = 333259144 mm?

¢) Giai doan 3 (khai théc):

+A,=A, +%x Sxt, = A,+n,xSxt, =897094+0,774.2000.185=1206694 mm?

d

h=s L t

1 T +S, ,=n,xSxt ><(yt —2)=
= s
r V , 2-2 b 2 2
T | 185
mf / j I = 0,774.2000.185. (1033,4—7) =
bW 3 Yt
3 | B |7 269454942 mm?
1 Ll P
Hy 2 L J 2 +cC, = Spp _ 209454942 00 3 mm
| A, 1206694
yd
T'F : [ U8 +yh=y,+c, 8666+ 2233210899 mm
qu -—itp +y', =H, —y%, =1900-1089,9 =810,1 mm

3

Fly =1 A xS Sxt, (1 +2)°] =

3
I, = 3,4439.10" +897094 x 223,3 + 0, 774[2000 x 1?2 +2000x185(810,1+ %)2] =

l,=6,2324.10" mm*

I, _6,2324.10" _

+W,, =3 =222 20 _ 591839978 mm?
9 =977 1089,9 m
I, _6,2324.10"
AW, =-3=2292%200 269337118 mi?
© Ty T 8101 mm
w,p =t 02324100 50008913 mme

Ty, +t, 810,1+185

5. Mdt cat 103 :
a) Giai doan 1 (cang kéo c6t thép DUL-trix 16 réng):
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2 2
K 0, +F,=n, ZX0 :7><3’l4;: 60" _19782 mm?
L\mn by b, 11,4,100 4
| .. ' .. — _ — _ — 2
il | +A,=A  -F,=875000-19782=855218 mm
L ﬁ/ +Mo6 men tinh véi ddy: S°,, y ,=308,7 mm
t
|:|” L hu i
/ " y5 8°,=S,, - F,y,=767700000 — 19782x308,7 =
1 1 4 1 | 761593296 mm’
Hd 2 / Eﬂ 2. So
?I/ +y%,==9=890,5 mm
7% &
o i le 4yt =H, —y" 210005
T,. ' 1 yo FY THg =Y = 2 mm
H 4 _Es _ 197000 _ . N
|E12 Yo +n, _E—D = 35750 =5,51 (hé so quy doi tur thép
I ’ i I
b, sang bé tong)
|

+I,=
3

H_d d _ﬂz _ t1_3 _ t_EZ H;qf
By by Hy (3~ 2+ (-0 o+ (BB (' - 2+ 28,

3

H H
Lt (0B (Y =2 - Ry -,

H
£20, Hy (v~ - =27 + (b, -b, ).

3 3
,=250. 191020 +250.1900.(890,5— %)Z + (650 — 250).% +

(650 — 250).80.(1009,5—%)2 +

3 3
+2.300. 2;’;’ +2.300.205(1009,5—80 —%)2 +(650 — 250). 4125

_|_

+(650—250).425.(890,5—4—25)2 ~19782.(890,5—308, 7)?

l,= 3,3323.10"* mm?

+W :I—j=374205502 mm’
Y

+W, =-12330094106 mm’

t

Y1
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+e,=y“ —y,=890,5-308,7=581,8 mm
b) Giai doan 2 (sau bom vita)(truc 2-2):
+A,=A+n, A =855218+5,51.7600=897094 mm?
+S,.,=n, A ( yd1 —Y,)=5,51.7600.(890,5-308,7)=24363456 mm’

S, 24363456

+c = =
A~ 897094

=27,1 mm

+y? =yi —c =890,5-27,1=863,4 mm
+y',=H, -Yy‘,=1900-870,5=1036,6 mm
+,=1,+A,.c%+n, A (y%,-y ,)?=3,3323.10" +855218.27,1 +5,51.7600.(863 4-
308,7) 2
=3,4674.10" mm*
|, _3,4674.10%

+W,, =—2 =222 = 401598332 mm®
a yY, 863,4 o
I, 3,4674.10"
+W =2 =="" " - 334497395 3
H v, 1036,6 m

¢) Giai doan 3 (khai thac):

£ A=A, + S0 xSxt, = A, 41, xSxt, =897094+0,774.2000.185=1206694 mm’

1 T +S, ,=n,xSxt, ><(yt2—t5S =

_\k
L
.
o | I =0,774.2000.185. (1036, 6 —=>) =
bt"\' 3 yt
: P + [ 270371358 mm’
1 I :
i e J X po,_Sup 2003138
| A 1206694

+ L s +Y'y =y, +c, =863,4 +224=1087,4 mm
|

G N — +y', = H, —y’, =1900-1092,9 =812,6 mm

T : s

#l,=1,+A xc?, +n,3[S><;s—2+5><'[s(y3t +t§)2]=
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3
I, = 3,4674.10" +897094 x 224% +0, 774[2000 x 1f§ +2000x185(812,6+ @) 1=

l,=6,2717.10" mm*
I, _6,2717.10"

+W,, =3 =220 96761081
T\ T 1087,4 mm’
I, _6,2717.10"
W, =—2=220010 991806546
v Ty T 8126 mm*

I, _6,2717.10"
y',+t, 812,6+185

+W,P = =628678829 mm’

6 .Mat cat 104 :
a) Giai doan 1 (cang kéo c6t thép DUL-trir 16 réng):

2 2
+F0:nbm:1d :7><3’14Z60 =19782 mn’

b | b,
L\mnx L b, l,/l,mcl
LI L
| .
I |

+A,=A , -F ,=875000-19782=855218 mm’

jﬂ +Mo men finh vé6i ddy: S°;, y ,=240,7 mm

Y5 S°,=S, - F,y,=767700000 — 19782x240,7 =

762938472 mm?®

2. 0
+ydl:h:892 mm

%
4

74

/%

—

= 4

=H, -y’ =1008 mm

E. _ 197000

=5,51 (hé s6 quy déi tir thép

+—T

+n, = =
Ip ""E, 35750

by sang bé tong)
| +11:

3

H
mH—mNH O =Dy (0, +(b b)Y~ 27 428, L

H Hg.
+2'Q/'Hq1(yt1_t1_7ql) (bl hN) +(b1 %)qu (y 1__ _F (y 1 yp)2
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1900° 1900,, 80°

|,=250.= " +250.1900.(892 - —) +(650-250).- -+ (650 - 250).80.(1008 - —)
3 3
+2.300. ng’ +2.300.205(1008 —80 — @) +(650 —250). 425

+(650 — 250).425. (892—4—25) —19782.(892 — 240,7)?

l,= 3,314.10" mm*

+W, :I—j=371524663 mm®

1

+W, =-L1=328769841 mm®

_1
Y4
+e,=y’, -y, =892-240,7=651,3 mm

b) Giai doan 2 (sau bom vita)(truc 2-2):
+A,=A+n, A , =855218+5,51.7600=897094 mm’
+S.,=n, A ( yo'1 — Y, )=5,51.7600.(892-240,7)=27273838 mm’

_S,, 27273838
A~ 897094

=30,4 mm

+y?,=y% —c,=892-30,4=861,6 mm
+y',=H, —y,=1900-870,5=1038,4 mm
+,=1,+A, ¢’ +n AL (yY,-y ) ?=3,314.10" +855218.30,4° +5,51.7600.(861,6-

240,7) 2
= 3,4833.10" mm*
|, _3,4833.10"

FW,, =2 = 2809920 _ 404989729
Ty T 8616 mm’
, _3,4833.10"
+W, =2 =2799920 _ 335149767
w TV TT1038,4 mm’
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¢) Giai doan 3 (khai thac):

+A,=A, +%x Sxt, = A,+n,xSxt, =897094+0,774.2000.185=1206694 mm?

d

h=5

t

']I '|L +S., . =n,.xSxt X(yt __5):
= b s
ts V . 2-2 2 2
. | 185
q1’_‘ | W b = 0,774.2000.185. (1038,4—7) =
b 3
a ! L yg 3
3 | 15 270886842 mm
1 ey [
I mE J X po o Sua 270886842
| A, 1206694
. I
T'F : - ’ A +y' =Yy’ +c,=861,6 +224,4=1086 mm
qu - +y', =H, -y, =1900-1086 =814 mm
. \IP

3

Fly =1 A xS Sxt, (1 4 2)°] =

3
I, = 3,4833.10" + 897094 x 224, 4> +0, 774[2000 x 1?; +2000x185(814 + %)2] =
l,=6,2965.10" mm*

W, = I, _6,2965.10" _

=3 =272 =579788213 mm’
y', 1086
s, =3 8:296510% _ 275595708 oy
Y's 814
sw, =—ts 262965107 5345500580 mm?

Ty, +t, 814+185

IV:TINH UNG SUAT MAT MAT TRONG COT THEP DUL:

1.Madt do ma sadt
Afpe = 1y (1_e_(kx+”a))

Trong do6 :
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- f, :ing suit khi cang kéo =0.8 f,;, =0.8x1860=1488 MP, .
- K=6.6x10""/mm
-u=0.23.
-x :1a chiéu dai bé cép tinh tir ddu kich neo dén mat cét dang tinh us mat mat . Tinh
khi kich 2 dau :

_ 01L  0.1L . 0.1L ., 0.1L _ 0.1L

K

]
1

| El 1 Ll 1
100 101 102 103 104 105

V5=f

- Vay X cua tat ca cdc b tai MC100 déu bang khong .
- X ctia b6 tai mat cat 104 bang 1 nita chiéu dai toan bo L, cta no.

- Tinh X ctia 1 b6 tai mat cat bat ki dugc tinh gan ding nhu sau :
*Tai MC 101:

X, =01 +(y,2) > X, =X,.

*Tai MC 102:

- 2
X, = X, +/0.1)% +(y, - )
*Tai MC 103:

- 2
Xy = X, +J(0.1)% + (y; - ,)
*Tai MC 104:

X, =X+ O+ (Y, ys)

a.Tinh cho b6 1:

X, =/3740% +14.4° =3740,03 mm

= \J3740% + (25,6 —14.4)? =3740,02 mm.
J3740% +(33.6—25,6)> =3740,01 mm.

X,
X,
X, =+/37407 +(38.4—33,6)? =3740mm.

b.Tinh cho b6 2 :
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X, =+/3740% +32,4* =3740,14 mm.

X, =+[3740 + (57,6 —32,4)? =3740,08 mm.

X, = /37407 + (75,6 —57,6) =3740,04mm.

X, =+/3740% +(86,4—175,6)* =3740,02mm.
c¢.Tinh chob6 3 :

X, =+/3740% + 446,42 =3766,55 mm.

X, = /37407 +(793,6 — 446,4) =3756,08mm.

X, = /37407 + (1041,6 —793,6)? =3748,2mm.

X, =+[3740% +(1190,4-1041,6)% =3742,9 mm.
d.Tinh cho b6 4 :

X, =+[37407 + 464,42 =3968, 7Tmm.

X, = /37407 +(825,6 — 464,4)* =3757,4mm.

X, = /37407 +(1083,6 —825,6)* =3748,9mm.

X, =+/3740% +(1238,4-1083,6)* =3743,2mm.

e.Tinhchob6 5 :
X, =+/37407 + 482,42 =3770,9mm.

X, = /37407 +(857,6— 482, 4)? =3758,8mm.

X, = /37407 + (1125,6 —857,6)% =3749,6mm.

X, =+[3740% + (1286,4-1125,6)? =3743,5 mm.

- o :1a tong gid tri tuyét d6i cdc géc udn cua bo ct tinh tir vi tri kich dén mat cét :
a=a,—-a,.
V6i «,:la goc tiép tuyén véi duong cong tai goc toa do .

a, :la goc gitta ti€p tuyén véi duong cong tai toa do x .

- dudng cong bo ct :

Trang: 239



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

4f (1 -x)*x
y= 4=

IZ

/2
P .
Y

v Y \\

Tinh ¢,,«,,@ cho cac bo cap tai cac mat cit can tinh us mat mat:

- o, = #(1—%) .

+Tinh «, cho cac b6 (x=0):

b6 1 stga = -2y = 240 1 5)20.00428 > o, =0.245 d9=0.00428 rad
|17 " 37200
162 tga, =2 a2 = 20 1 0)-0.00963 > o, =0.551d6 =0.00962 rad
I 17 " 37400
b6 3: tga, = L2404 1396 s o, =7.555 do =0.132 rad
37400
b6 42 tga, =232 (138 _, o =7,855 do =0.1371 rad
37400
65 : tgay =330 1433 - o, =8,156 do =0.1423 rad
37400
Lap bang :
Tén b6 | x(mm) | L(mm) | f (mm) | «,(rad)
Bo 1 0 | 37400 | 40 | 0,00428
B6 2 0 | 37400 | 90 | 0,00962
B63 0 | 37400 | 1240 | 0,132
B 4 0 | 37400 | 1290 | 0,1371
B65 0 | 37400 | 1340 | 0,1423

+Tinh o, tai cac mat ciat cho cac bo :

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

a=0o,-a,

*Tai mat cat 101 ¢6 :x=3740 mm.

b6 1: >tga, =2 @2y 4x40 4 23740, 4 403429 s ¢ =0,003422 rad.
I I 37400 37400

Twong tu ta c6 bang sau :
Tén |x(mm) |L(mm) | f(mm) | «, (rad) | ¢,(rad) | « (rad)
bo
Bo1 0 37400 40 0.003249 | 0.00428 | 0.001031
Bo 2 0 37400 90 0.0077 0.00962 | 0.00192
B63 0 37400 1240 0.1061 0.132 0.0259
Bo6 4 0 37400 1290 0.1104 0.1371 0.0267
B6 5 0 37400 1340 0.11465 0.1423 | 0.02765

*Tai mat cat 102 ¢6 :x=7880 mm.
Tén x(mm) | L(mm) | f, o, (rad) | o,(rad) | « (rad)
bo (mm)
Bo1l 0 37400 40 0.00257 | 0.00428 | 0.00171
B6 2 0 37400 90 0.00577 | 0.00963 | 0.00386
Bo 3 0 37400 1240 0.0796 0.1326 0.053
B6 4 0 37400 1290 0.0828 0.138 0.0552
B6 5 0 37400 1340 0.0859 0.1433 0.0574
*Tai mat cat 103 ¢6 :x=11220 mm.

Tén |x(mm) |L(mm) | f a,(rad) | a,(rad) | a (rad)
bé (mm)
Bo 1 0 37400 40 0.00171 | 0.00428 | 0.00257
B6 2 0 37400 90 0.00385 | 0.00963 | 0.00577
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B63 0 37400 | 1240 0.053 0.1326 | 0.0796
Bo 4 0 37400 1290 0.0552 0.138 0.0828
Bo6 5 0 37400 1340 0.0573 0.1433 0.086
*Tai mat cat 104 ¢6 :x=14960 mm.
Tén x(mm) |L(mm) | f a, (rad) | a,(rad) | « (rad)
b6 (mm)
Bo1l 0 37400 40 0.00086 | 0.00428 | 0.00342
Bo6 2 0 37400 90 0.00193 | 0.00963 | 0.00769
B63 0 37400 1240 0.0265 0.1326 0.1055
Bo6 4 0 37400 1290 0.0276 0.138 0.1095
B6 5 0 37400 1340 0.0287 0.1433 0.1136

*Tai mat cat 105 thi tat ca cacbécé6 o, =0= a =¢,.

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

a.Mat cat 101:
B6| L P K . 3 | s | A
(MPa)
1 |37400.3 | 1488 | 6.67%107-7 | 3740.03 |0.23 | 0.001031 | 2.7182 | -0.0027 | 0.0027 | 4.0176
2 |37401.4 | 1488 | 6.67%107-7 | 3740.14|0.23| 0.00192 |2.7182| -0.00294 | 0.00294| 4.3152
3 |37665.5 | 1488 | 6.67°107-7 | 3766.55|0.23| 0.0259 |2.7182| -0.0085 | 0.0085 | 12.648
4 |37687.0| 1488 | 6.67%107-7 | 3768.7 |0.23| 0.0267 |2.7182| -0.0087 | 0.0087 | 12.9456
5 [37709.0 | 1488 | 6.67%107-7 | 3770.9 |0.23] 0.02765 |2.7182| -0.009 | 0.009 | 13.392
2. Afer 473182
Afpr /7 6.76

b.Mat cat 102:
B L | f,| K . }  [ocmfie ] A,
(MPa)
1[37400.3] 1488 | 6.67%10"-7 | 7480.06]0-23 0.001031 |2.7182] 0.0052 | 0.0052 | 7.7376
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37401.4

1488

6.67%107-7

7480.28

0.23

0.00192

2.7182

-0.0054

0.0054

8.0352

37665.5

1488

6.67%107-7

7533.1

0.23

0.0259

2.7182

-0.011

0.011

16.368

37687.0

1488

6.67%107-7

7537.4

0.23

0.0267

2.7182

-0.0111

0.0111

16.5168

n| A W

37709.0

1488

6.67+101-7

7541.8

0.23

0.02765

2.7182

-0.0114

0.0114

16.9632

2 Af

65.6208

Af 1T

9.3744
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c. Mat cat 103:

B6| L o K X | u a e | lorua) |ECT] Al
(MPa)
1 |37400.3 | 1488 | 6.67%10"-7 [11220.090.23| 0.001031 [2.7182| _0.0077 |0.0077| 11.4576
2 |37401.4 | 1488 | 6.67%10"-7 11220.42/0.23| 0.00192 |2.7182| _0.0079 |0.0079| 11.7552
3 |37665.5| 1488 | 6.67%10"-7 11299.65(0.23| 0.0259 |2.7182| _0.0135 |0.0135| 20.088
4 |37687.0 | 1488 | 6.67%10*-7 [11306.1|0.23| 0.0267 |2.7182| _0.0137 |0.0137| 20.3856
5 |37709.0 | 1488 | 6.67*10"-7 [11312.7[0.23| 0.02765 |2.7182| .0.0139 |0.0139| 20.6832
> Af, 84.3696
Af o 17 12.0528
d. Mat cat 104:
Bo| L fi K X U a e | ~(kx+pa) 1 ¢ Alee
(MPa)
1 |37400.3 | 1488 | 6.67%10"-7 [14960.12/0.23| 0.001031 [2.7182| _0.0102 |0.0102| 15.1776
2 [37401.4 | 1488 | 6.67%10"-7 14960.56/0.23| 0.00192 |2.7182| _0.0104 |0.0104| 15.4752
3 [37665.5] 1488 | 6.67%107-7 [ 15066.2[0.23| 0.0259 |2.7182| _0.016 | 0.016 | 23.808
4 [37687.0 | 1488 | 6.67%10"-7 (15074.8 |0.23| 0.0267 |2.7182| _0.0162 |0.0162| 24.1056
5 137709.0 | 1488 | 6.67%10"-7 | 15083.6 [0.23| 0.02765 |2.7182| _0.0164 |0.0164| 24.4032
2 Afpe 102.9696
Af o 7 14.71
e. Mat cat 105:
B6| L fii K X H a e | ~(kx+ua) g 6ne) Aler
(MPa)
1 37400.3 | 1488 | 6.67+107-7 18730-1 0.2310.001031 |2.7182| -0.0127 | 0.0127 | 18.8976
2 |37401.4 | 1488 | 6.67%10"-7 [18700.7 [0.23| 0.00192 |2.7182| -0.0129 | 0.0129 | 19.1952
3 |37665.5| 1488 | 6.67%107-7 | 1983271023 0.0250 |2.7182| -0.0185 | 0.0185 | 27.528
4 |37687.0 | 1488 | 6.67*10"-7 | 18843.5|0.23| 0.0267 |2.7182| -0.0187 | 0.0187 | 27.8256
5 137709.0 | 1488 | 6.67*10"-7 | 18854.5|0.23| 0.02765 |2.7182| -0.0189 | 0.0189 | 28.1232
Y Af o 121.5696
Af 7 17.367
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2.Mat do truot neo :

AfPA = A_L* EP

Itb
Trong d6 : 1lay AL =6mm/1neo.
E, =197000MP,

l, =37572.64mm

6

Suy ra: AfPA :m

*197000 = 31.46MP, (cho t4t ca cdc mat cat)

3.Mat do nén dan hoi bétong (mdi lan cang 1 bo )
_(N-DLE

PES 2N EC| cgp

Trong d6 : N=7 bé.

Af

E, = 4800 f, ,v6i f, =80%f_ =0.8x40=32MP,.
f.: cudng do bé tong lic cang.
E, = 27153VP,
f,, =0.8f,, =0.8x1860=1488.
4 1ing sudt tai trong tam ct do luc cang da ké dén mat us do ma sat +tut
neo va do trong .
-luc cang : P = [ fi— Afge +Af, ]x A, xCosa .
Trong do :
a :1a géc trung binh clia tiép tuyén véi cdc b tai mat cit tinh todn
3.1.Luc cang p; tai cdc mdt cat la :
a.MC 100 :
P = 1488-31.46 x7600*0.998 =11047564.6 N.
Véi o =(0.186%2+0.418%2+5.75+5.98+6.211)/7=3.709 = cos " = 0.998.
b.MC 101 :

P = 1488—(6.76+31.46) *7600*0.999 =11007309.7 N.
c¢MC102:

P = 1488—(9.3744+31.46) *0.999*7600 =10987460.1 N.
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d.MC 103 :

P = 1488—(31.46+12.0528) *0.999*7600 =10967124.6 N.
d.MC 104 :

P = 1488—(14,71+31.46) *0.999*7600 =10946950.1 N.
eMC 105 :

P = 1488 —(31.46+17.367) *1*7600=10937714.8 N.

3.2.Tinh f, cho cdc mdt cdt :

_ P P M

fcgp Ag Ig g Ig eg
Véi M, :mdémen do trong luong ban than g, tinh theo TTGHSD.
-Tai MC 100 :(M,; =0).
11047564.6 11047564.6x1115,5
W 1270000  3.413x10"
“Tai MC 105
__10037714.8 10937714.8x11155° 3729x11155
o 875000 3.413x10" 3.413x10"
Vay mat do nén dan hoi bétong ( Af. ) la:
“MC 100 :
(8-1)*197000*|-15.79|
A = 27153

=—15.79MP,

=—27.4MP,

=50.1IMP,.

-MC 105

B (8—1)x197000x|—27.4|
PEs 2x8x27153
4.Mit us do co ngét bétong (kéo sau):

Af

=86.97MP, .

-Tai tat ca cdc mat cat nhu nhau :
Af oy = 93— 0.85H v6i H do 4m =80%.
Af,y, = 93— 0.85x0.8 = 25MP, .
5.Mat us do tu bién bétong.
Afpen =12.0f, , —7.0Af

>0.

cdp =—

Trong do :

- fop 12 us tai trong tam ct do luc nén P, (da ké dén mat do ma sat ,tut neo

va nén dan hoi ) ,va do trong lugng ban than.
-Tinh luc P, cho cdc mat cat :

Trang: 246



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

P = Ipi —(Afpe +Af, + Af :*APS *cosal .

*MC 100 :
P =[1488-(31.46+50.1)]*7480*0.998 =10145898.7N .

Af, =0 ,vi momen =0.

£ 10145898.7  10145898.7*191*

op = —=—-8.99MP,
1252412.6  4.1553301114x10
— Af,z=12.0x9.7=116.4 MP,.
*MC 105 :
P =[1488-(86.97 +31.46+121.5696)]* 7480*1 =9335042.99N
Suy ra MC L/2:

_9335042.99 9335042.99x760"  4693.1x10°x760
cap 7764126  3.0644595x10"  3.0644595x10"
Af, :us do tinh tdi 2va finh tai 3 gay ra :

= —18.04MP, .

M, +M
Af = M2 (dps - ytr2)+ SI L (d ps ytrs)'

cdp — |
c_2 c_3

_3089x10° (389.66+551.12)*10°
= ———— %796+ m
3.317x10 5.22571x10
M,=1351.63.10° MPa
M, =170.48.10° MPa
M,,=241.13.10° MPa
I. ,=3.317.10" mm*
Y," =904mm
I, 5=5.22571.10"" mm*
Y;" =628mm
D,, =1700 mm
Af, :us do tinh tai 2 gay ra .

Afpeg =12.0%21.2-7%9.34=189.02MP, .

*1072=4.09 MP,

Mat cat | Af,c (MPa) | Af,,(MPa) | Af (MPa) | Af, (MPa) | Af,.(MPa)
100 0 31.46 15.79 0 189.48
101 47.3182 31.46 35.28 4.09 394.73
102 65.6208 31.46 31.58 7.01 329.89
103 84.3696 31.46 28.3 8.75 278.35
104 102.9696 31.46 27.4 9.34 263.42
105 121.5696 31.46 27.4 9.34 263.42
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6.Mat ing suat do chung c.thép :
Afpg = Afpg, + A, -

-Cang sau gan ding : Af,, =0.

-Tinh :

Afpp, =0.3[138—0.3Af . —0.4Af e —0.2(Af pg, + Afpeg )]
*MC Goi :

Afpr, =0.3[138-0.3*0-0.4*50.1-0.2(25+189.48)] = 22.52MP, .
*MCL/2:

AfPR2 =0.3[138-0.3*121.5696 —0.4*86.97 —0.2(25+ 263.42)] =10.2MP,
Téng hop cac ing suat mat mat
e Mat mat tirc thoi : Af,, = Af. + Af,, + Af

Mat cat Afoe MPa) | Af,,(MPa) Af s (MPa) Af o, (MPa)
100 0 31.46 50.1 81.56
101 47.3182 31.46 57.3 136.1
102 65.6208 31.46 64.8 161.88
103 84.3696 31.46 70.55 186.38
104 102.9696 31.46 78.1 212.53
105 121.5696 31.46 86.97 240.1

e Mat mat theo thoi gian : Af,;, = Afgq + Afq + Af g

Mat cit Af oz (MPa) Af oeq (MPa) Afos (MPa) | Af,;, (MPa)
100 25 189.48 22.52 237
101 25 394.73 5.95 425.68
102 25 329.89 6.38 361.27
103 25 278.35 7.43 310.78
104 25 263.42 9.05 297.47
105 25 263.42 10.2 298.62

e Tong mat mat: Af,, = Af, +Af,,

Tiét dien Af.., (MPa) Af,.,( MPa) Af,. ( MPa)
100 81.56 237 318.56
101 136.1 425.68 561.78
102 161.88 361.27 523.15
103 186.38 310.78 497.16
104 212.53 297.47 510
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105 240.1 298.62 538.72

V.KIEM TOAN THEO TTGH CUONG DO 1 :

1.Kiém tra stic khang uéon :

Do ta c6 bé tong ban mat cau va bétong dim cé cudng do khidc nhau nén ta quy doi
bétdong mit cdu vé bétong 1am dam.Ta chi quy déi theo chiéu rong ban cénh chit
khong quy doi chiéu cao ban canh.

’ .. E
Heé s6 quy doi n = E—D

:>n:5 0.045.7:" Foe _ foc _ \/7 0,7746
Ee 0,0457.f s

b’,=0.7746*1900=1471.74mm
Xem tiét 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 cénh :

h
\J 1 @) g 0§5f'c

hi
1

e d

AF
N e N — Posfos
P

b
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APS fpu
0.85f, B0 + kA,

C=

fo
d

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

Blzo,ss—g. f - 28

=0.85-0.05/7(50-28)= 0.693
£ =50
d,= H-y,=1900+185-217,1=1867,9 (mm)

f
k = 2(1.04—f—py) =0.28

pu

7600x1860
0.85x50x0,693x 2000 +0.28 x 7600 x

C=

1860
1867,9

+gia thiét truc trung hoa qua canh :
+Stc khang danh dinh cua ti€t dién :
M, = Avs Tos (d, =) +(b-b D F0.85% £, (h/2-a12)

a=f,*c=0.85%231.6 =196.86mm .

fog = f, (1—k—) =1860* (1—0.28x 2310, _1ga9mp. .
d, 7600
M, = 7600*1849*(1867.9 192 86 +1750*185*0_85*5o*(1875 _ 196;36)

= 2.935.10'° Nm = 29348KN.m
+Kiém tra: M, <¢M,,¢=1M, =M,,, =1835512KN.M — dat .

2.Kiém tra ham luong cthép toi da :

££0.42.
d

c

A fud,  7600*1849*1867,9
© T A fo 7600*1849

C=231.6mm <0.42d,=0.42x1867,9=784,5 mm — dat .

d =1867,9mm.

=231.6 mm > h;= 185mm
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3.Kiém tra ham luong cthép toi thiéu :
gM, > min §2M_ 1.33M,
Trong dé :
M, :momen bat ddu gay nit ddm BTDUL tiic 1a khi d6 us bién dudi dat tri

cr?

s6us kéokhiudnla: f =0.63,f, =0.63v50 = 4.45MP,.
-phuong trinh M véi tiét lién hgp cang sau (3 giai doan).

P R& o M 4 d+M3+Mm

f=-l oSty Sy, Moy 50

AL I, Iy I %2 I
+P =(0.8f, —Afpr) A, Afpr =Afp, +Af,;, =538.72MP, .

+ M, :mémen MC 105 do tinh tai 1 = 3595 KN.m(TTGHSD).
+M,:moémen MC 105 do tinh tai 2= 2447 KN.m.

+ M, :moémen MC 105 do tinh tai 3= 6363.5 KN.m.

+M,,= 1.25xM,, +M,,, mg,, =0.936(1, 25x2482 +1522) = 4151.475KN.m .

ys =4.45Mpa

+AM :12 phan momen thém vao dé tiét dién bat ddu niit.
P, =(0.8x0.9*1860—-538.72)* 7600 = 6083648 N
*thay cac s6 lieu MC 105 vao phuong trinh dé tinh AM .
6083648 6083648*1115,5 3595 2447

_ - 6+ 892 6+——— 861,07+
875000  3.413.10 3.3071.10 3.5066.10
, {63635+ 432181'53) 110107+ —2M 1901 97
6,5343.10 6,5343.10

AM =1.7285.10"'N.mm=17285 KN.m
- M, =AM +M,; +M, + M, +M,, =34019.03 KN.m

M, = M, =18114.125KN.m
+Kiém tra : oM, =29348KN.m > min 1.2M_,1.33M,

>min{24091.79 ; 40822.84 KN.m}
— oM, =29348 > 24091.79KN.m — dat.

4.Kiém tra sitc khang cit cua tiét dién :

-Tinh cho tiét dién ¢ gan goi :
Stic khang cat tiét dien =¢V, ,v6i ¢ =0.9
V, :stic khdang cat danh dinh .
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V. +Vs +V,
V,=min ,
0.25fbd, +V,

V, :stic khang cat do bétong.
V,=0.0833,/f,b,d, .
V, :stic khang cét do cot dai .
V = A, f,d, (cotgd +cotga)sina
s s,

V.= A f,d, cotgd .
s,
V, :stic khang cat do c6t thép DUL (xién):

,VOi o =90° (gbc cot dai )

V, = fiAgsina ,v6i f;:cudng do tinh todn ctdul.
a :goc trung binh .
Trong cac cong thic trén :
b, :1a chiéu day nho nhat cta sudon dam -dau dam b, =b, =650mm.
d, :chiéu cao chiu cat c6 hiéu cua tiét dién —khoang céch hop luc trong mién

chiu nén va kéo cua ti€t dién .

bau dam:
0
Ny
il
g
Qf
o
g
[I9|
(@)
9\ -
g
Q
(@
oQ
L 6500
+gén ding chiéu cao mién chiu nén ,1y bang chiéu cao mién chiu nén MC 105.

C=2053 - d, =d, - :1950—806—¥ —~1041.35mm.
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d, -<=10414
2

Mit khac d, = max 0.9d, =937.22 ; —>d, =1404mm.
0.72h =1404

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

I e

L 1 coOt dai 2 nhanh

e e e

Trong d6 v6i L=38m — dau dam b, =650 — c6t dai ¢ =16 -4 nhanh .1 nhanh

_TId*  3.14x16°
4
+ f,:cuong do cot dai =400MP,.

- f4 =201.1mm* — A, =4x201.1=804.4.

+ S, :budc cot dai (khoang cach céac cot dai )
+ f3:1a hé so tra theo bang lap san.
+@: la gbc cuia Ung sudt xién tra bang .

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

c

-vGi V 1a tng sudt cét :

VU
~ g,
V, :1a luc cat tinh todn theo TTGHCD 1,4 =0.9.
. M, /d, +0.5V,cotgd
' E, A .

M, :1a mémen uon tinh theo TTGHCDI.
Nhu vay dé tra bang tim @ phai tinh &, — dé tinh &, phai biét ® .Vay phai thi

dan theo trinh tu sau :

a.Tur biéu dé bao momen va luc cit :
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+—0.11=3740——
— M Mt
av
Vgsi | ~Vu Virs
.

- M, vaV, lay cach tim goi 1 doan d, .
Véi: M,,;=5327.15KN.m
Vg =1971.22KN.m.
Vs =1538.325KN.m
d, =1404mm.

v M 4 _5327.15

L= v = *1404 =1999.82KN.m .
0.1 3740

V. -V, _
Vu =V|/8 + gel 1/8 de =1538.325—|—1971'22 1538.325

*1404 =1700.83KN .

3740
b.Tinh ing suat cat :
3
_ Vv, _ 1700,83.10 —2.07MP,.
oxo,xd,  0.9%650*1404
Y29 o0,
{50
c.Gia thiét @, = 40°,cotgd, =1.192 > tinh ¢, .
* 6 * 3 %
g = 5327.15*10° /1404 +0.5*1700.83.10° *1.192 ~326.10°.
' 197000* 7480
Y _oos |
Theo 1 f. . Tra bang > ®, =28.75°, 3, =3
£, =3.26x10°°

+s0 sdnh ®, va ®, khdc nhiéu — 1am lan thit 2 : cotg28.75° =1.823.

~ 5327.15*10° /1404 +0.5*1700.83.10° *1.823
197000*7480

X

=3.627x107°.
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Vv , N
Theo - va g, —trabang > @,=2919° va f,=28.

[+

Vay so liéu dé tinh : ®=29.19° vd f=28.

d.Bo tri cot dai truée roéi kiém tra :
Budéc dai :
s < AT, 8044*400
"7 0.083/fh, 0.083*50%650
V, =1741KN <0.1f.b,d, = 0.1*50*650*1404= 4563KN nén —
S, £min(0.8d,;600mm).

=843.44mm.

Vay S, <600mm — chon cot dai ¢16—4nhdnh S, =300mm — kiém tra .
V. =min V¥ +V, +V, va 0.25 fc‘bvdv) =7278KN.
+V, =0.0834,/f,b,d, =0.083*2.7*/50x650x1404 = 14.46KN .
FV =V, D -V, V,=1700.83/0.9 -14.46-312.7 = 1562.65 KN
+V, = f A Sing,.

-Tinh géc ¢, cha cac bé cap tai x=d, =1404mm .

4x110 (1- 2"1213) =0.0137238—> o, =0.78°.
29400 29400

Tuong tu cho c4c bo khac
— o, = P(0.78+1.43)+7.18+7.81+8.44 /7 =3.97° - sine,, = 0.069.

V, =(0.8f,, — Afpr)As sina, = (0.8x0.9x1860— 408.30)x4836x0.069 = 312.70KN.

+b6 1:tga:#(1—%):

Cu6i cung kiém tra siic khdng cit :
V, =1144KN <0.9(V, +V, +V,) = 0.9(1562.65+312.7 +14.46) — dat.

VIL.KIEM TOAN THEO TTGH SU’ DUNG :

1.Kiém tra tng suat MC 105 (giita nhip ):

1.1.giai doan cdng kéo cot thép (ngay sau khi dong neo):
+cudng do betong: f;, =0.8f, = 40MP,.
+cuong do ctdul : f; =0.74f  =0.74x1860=1376.4MP, .
+ A, =875000mm’
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+1, =3.413*10"mm*,e, =1115.5mm, y! =877mm,y;" =1023mm, M, = 3595KN
a.Kiém tra tng sudt bién duéi (us nén):

_i_m* d +ﬂ*yf

1
Ag Ig g

<0.6f, =19.2MP, .

fbd =

P = (f,, — Afor,) Ay = (1376.4—240.1) * 7480 = 8499524N

* *1N6
8499524 _ BASOS2AMILISS o7y &mu*lozs =[23.29/<0.6f; =24MP,.

bd:‘

875000  3.413*10" 3.413*10
b.Kiém tra ing sudt bién trén :
 Pe <1.38MP,
fbtr:_i+l_gy1t _&yir .
A I, 0.25,/f, =1.77
Thay s0 :
* * *108 *
e 8499524 N 8499524 1115.E 1023  3595*10 ]1(323 — 1.14MP, <1.38 > dat
875000 3.413*10 3.413*10

1.2.Giai doan khai thdc (sau mdt mdt toan bo):
a.kiém tra ing suat bién dudi :
f; =0.8f, =0.8%0.9%1860=1339.2MF,.

e nén : P =(f, —Af,;) Ay = (1339.2—510)*7480 = 6202416N .

 Pe M, +M, +M .
fbd=—%—;—gyf+¥yf+'lvlzyf+( — s <051 =354,

g g gl 92 c

_ 6202416 6202416*11155 3595*10°
bd 875000 3.413*10" 3.413*10"
* 6 * 6
| 2447 1011 *877+(559+1180+351?5) 10
3.413*10 5.23*10

—3.37MP, <0.5,[f, =3.54

877+

*1127

— dat.

b.Kiém tra ting suat bién trén :
Y =1007.4mm, y* =1038.93mm, y" = 798.03mm

' Pe ,
for = —%+%yf —% y —% yy —%yg <0.45f, =0.45%50 = 22.5MP, .
g

g g c c
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* 6 *x 6 6
_ 6202416+6202416 760*1007.4_3595.10 1007.4 2447.10 *1038.93—6336'3)(10 %1038.93

b 1875000 3.413*10" 3.413" ©3.413x10" 5.23.10"

<0.45f, =0.45%50 = 22.5MP,
=|-17.3MP,| < 22.5MP, —dat.

2.Kiém tra us mat cit goi 100 :

2.1.Giai doan cdng kéo :
P = (f, —Af,)Agcosag
-Trong dé :
+ ay = (0.55x2 +0.83x2 + 2.76 + 6.05+ 6.33+ 6.6) /8 = 3.0625d0

— cosay =0.997.
+P = (f, — Afpr;) Avg COS @ = (1488 —212.53) *7480*0.997 = 9511894.05N

+ A, =1270000mm?, I, =4.1868x10""mm*, e, =174.9mm, y;" =918mm, y; =982mm,M =0

a.Kiém tra us bién dudi :

_ 9511894.05 9511894.05*191
T 1270000 4.1686x10"

b.Kiém tra thé trén :
R _Pe, ., 951189405 9511894.05%174.9

fo=—"+ = -
A = 1270000 4.1868x10"

*918 = |—11.14MPa| <19.2MP, —dat.

*997 = —3.59MP, (nén)< f, —> dat.

2.2.Giai doan khai thdac:
P =[1339.2-(88.5+170.54)]*7480*0.997 =8071517.255N .

|, =6.7810"mm* , y¥ =923.67mm, y? =976.33mm.

a.Kiém tra us bién dudi :
P _ﬁ a_ 8071517.255 B 8071517.255*174.9

fbd =—_1 y2 = FPPYT) *97633 = —955Mpa d
Ag |g 1292094 4.1686*10
dat(nén).
b.Kiém tra us bién trén :
) Pe *
(o P Re . BOTISIT255 8AS9986%3%6, 0.0, e
AL 1292094 4.1686*10

dat(nén).
VILTINH DO VONG KET CAU NHIP :
1.Kiém tra do vong do hoat tai :
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+Tinh do vong mat cat ¢o toa do x do luc p ¢o toa do a,b nhu hinh Ve .

P

4L X L

a o)

L

_ pbx
& 6.E..1.

+So d6 chat tai tinh do vong do xe tai 3 — truc:

P1 P2 Ps

(12 —b? — x?)

a b

p, =145x10°N, p, = p,, p, = 35x10°N —tinh do vong khong c6 hé s6 :

+ Do vong MC giira nhip 105 do cac luc p, —>
b=18700+4300=23000mm,x=18700mm.

145x10°x23000x18700x(37400” — 23000* —18700%)
6x30358x3.473722x10" x37400

+Do6 vong MC 105 do p, >

pI° 145x10°x37400° B
48.E.1_  48x30358x3.473722x10"

+D0o vong MC 105 do p, - b=14400mm, x=18700mm.

ypl

yr = 14.98mm.

yP = 35x10° x14400x18700x(37400% —14400% —18700%)
g 6x30358x3.473722x10* x37400

=13.7mm.

=3.35mm

+P6 vong cac dam chu coi nhu chiu luc giong nhau khi chat tat ca cac lan xe .

<1 B, _ 13000-2x500

-s0 lan xe :n_ = =
3500 3500

-hé so6 xung kich (1+IM)=1.25.

+Po vong 1 dam cha tai MC 105 :

=34=3 lan.

Trang: 258



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

P P2 P3
2HYZ Y g 25, véi n=
n
y= (13.7+14.98+3.35)x3
6

sO dam =6.

y:

x1.25=11.6mm.

+Kiém tra :y < %xl —>116< 37400 _ 46.75mm — dat.

2.Tinh do vong do tinh tai —luc cang trudce va do vong (MC 105):

2.1.D¢ vong do luc cang ctdul:

6w.l*
Apy ==
Pt BB4E,

Trong d6: w="P® e—e =11155mm,1, =3.414x10%mm*

|2
p=(0.8f,, —Af.)As = (0.8x1860 —538.72)x7600 = 7214528N .
y_ BX7214528x1115.5
a 374007

4
S Ay = 6x46.03x37400 _ _135.82mm.

© 384x30358x3.414x10"
2.2.P0 vong do trong luong ban than dam(giai doan 1):do g, = 22.19N/mm

Ag, = 6 g.1°  6x20.5586x37400"
" 384 E.l, 384x30358x3.413x10"

2.3.D¢ vong do tinh tai 2 : g, =13.994N / mm.

=46.03.

=60.64mm.

4 4
Ag, = 6 g,l _ 5x13.994x37400

= % —=41.21mm.
384 E.I_ 384x30358x3.414x10
*P¢ vong do luc cang +tinh tai :goi la do vong tinh vy, .
y; =-135.82+60.64 +41.21=-33.97/mm.

Vay dam c6 d6 vong khi khai thac 1a :33.97mm.

Trang: 259



