TRUONG DHDL HAI PHONG

PO AN TOT NGHIEP
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TRUONG DHDL HAI PHONG

PO AN TOT NGHIEP

CHUGNG I : TINH TOAN BAN MAT CAU

I XAC DINH TINH TAI
Tinh cho 1 mm chiéu rong cua dai ban

1.Trong lugng ban thin mit cdu phan ké 2 canh:
Ws = Hg. Y ¢ =200.2,4.10°° = 480.10™°(N/mm)
Trong d6:  Yc: trong luong riéng ctia ban mit cau
Y ¢ =24 (T/m® = 24(KN/m®) = 24.10°(N/mm®)

2.Trong luong badn mut thira :
Wy =Ho. Y ¢ = (Hg+ 80).Y ¢c=(200+ 80)Y ¢
2> W, =280 .24.10 ®=6720.10° (N/mm?)

180

= 672. 10”°(N/mm?)

3.Trong luong cua 16p phu :

Wpw = Hpow . Y DW
HDW =75 (mm)

Y ow = 2,25.10°N/mm’

> Wpw = 75.2,25.10° =168,75.10"° (N/mm?) 865
4. Trong lwong cua lan can .

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

50.255 +535. % v (B.-230). 255 1y,

> P, = [(865.180 )+(500 -180).75+
50

50.255 +535. = + (500-230) . 225 1.24.10°

= 5,766 (N) ‘) ‘
11 .TINH NOI LUC BAN MAT CAU
- So dd tinh cia BMC 1a 1 dai ban ngang dugc gia

50| Bc - 230
"Bc - 180
Bc

thiét Nhu 1dam lién tuc ké 1én cac gbi cung la cac dam chu

- Noi luc tinh cho dai ban ngang c6 chiéu rong 1mm
1. N1 luc do tinh tai

1.1 N61 luc do BMC Wi
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1000 2000 2000

V00 = Ws.W = Ws.0.3928.s

= 480. 10°°0.3928.2000 =3,77(N/m)
Moos = Ws.W= Ws.0.0772.52

= 480. 10°0.3928.2000°

= 7541,76 (Nmm)
Mago = Ws.W= Ws.(-0.1071).5>

= 480. 10" .(-0.1071).2000°

= -2056,32 (Nmm)

1.2 Nbéi Luc do ban hang

L2 Zs Loy

L
V200 = W()WL = Wo( 1+0.635. E)L

=672.10°. (1+0.635 @) 1000 =8,85 (N)
.10°. 635. 5500 ,

2

100
Mago = -Wo.L 2 /2= -672. 10™.. 5~ =-3360,0 (Nmm)

Maos = Wo.w.L% = 672. 10 .1000%.(-0.2460) = -1653,12 (Nmm)

Mago = Wo.w.L? = 672. 10” .1000%.( 0.1350) = 907,2 (Nmm)

1.3 NoOi luc do lan can .
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150 | | L1 -2

L

Voo = Pp. (1+1,270 E =5,766. (1+1,270 ﬂ =8,88 (N
200 — b'( ) . S )'_ ) '( ) . 2000)'_ ) ( )

Maoo = Pp.(-1.L 1) = 5,766.(-850) = -4901,1 (Nmm)
Maos = Pp.(-0,4920.L ) = 5,766.(- 0,4920.850) = -2411,34 (Nmm)
Mago = Pp.(-0,27.L 1) = 5,766.( -0,27.850) = -1323,3 (Nmm)

14 .No1 luc cho 16p phu

(LJ ]

I

]
k-2

Le 2000 =000

L
V00 = Wow.[ ( 1+0.635. ?2).L2 +0,3928S]

500
=168,75.10°.[ ( 1+0.635. 57-).500 +0,3928.2000] = 2,3(N)

Mag0 = Wpw.(-0,5) L,? = 168,75. 10 . [(-0,5).500°] = -210,94 (Nmm)
Maos = Wow.[ (-0,246).L, >+ 0.0772. S 7]

=168,75. 10 .[ ( -0,246). 500 *+ 0,0772. 2000 °]

=417,3 (Nmm)

Mago = Wpw.[ (0,135).L, 2+ (-0,1071). S7]
= 168,75.10™.[ (0,135). 500 %+ (-0,1071. 2000 *]= -665,97 (Nmm)

2. NOI LUC DO HOAT TAI

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

a) Momen duong 16n nhat do hoat tai banh xe
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+ Chi tinh ndi luc véi tai trong truc sau cua xe 3 truc, khong tinh tai trong Ln
(S=2000 ( mm) <4600 ( mm))
+ V6i cac nhip bang nhau (S), Momen duong 16n nhat gan ding tai diém 204
+ Chiéu rong tinh todn cua dai ban khi tinh M(+)
Sy, =660 + 0,55.S (mm)
=660 + 0,55.2000 (mm)

= 1760 (mm)
* Truong hop 1: Khi xép mot lan xe:
1800
o S E

M, = m(y; +y,)S . W/S, (N.mm/mm)
Véiy,=0,204 ; y,=-0,0305
Vé6i: mlahésolan xe=1.2
W=725KN => My,=12(0,204-0,0305)2000.72,5.10%/1760
=17152,84 (N.mm)
* Truong hop 2: Khi xé&p hai lan xe:
1800 51900 1800

Khoang céch 2 xe 1a 1200 1a gid tri min, c6 thé tang lén dé 1ay hiéu (ing max nhat
My, =m( Yy )S*W/S,,

Véim=1;y, =0,204; y, =-0,0305; y; =0,0; y, =0,0016
=> M, = 1.(0,204- 0,0305+0,0+0,0016).2000.72,5. 10° /1760 =14425,85 (N.mm).
Trong 2 TH ta lay My, = 17152,84 (N.mm). =>Vay TH xé&p 1 lan xe dugc khong ché.
b) Momen am 16n nhét do hoat tai banh xe

+ Thuong momen am 16n nhat dat tai goi 300

+ Chiéu rong tinh toan cua dai ban khi tinh M(-) :

S, = 1220 + 0.25*S =1220 + 0,25.2000 = 1720 (mm)

* Truong hop 1: Khi x€p mot 1an xe:
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Puong anh hudng c6 tung do 16n nhat tai 206
1800

m;ﬁ\m P
e ~UTE e

M =m(D_ Yy )S*W/S,,
Hé s6 lan xe m = 1,2: y, = -0,1029; y, =-0,0737
M,y =-1,2(0,1029+0,0737).2000.72,5.10%/1720 = -17865,35 (N.mm)
* Truong hop 2: Khi xé&p hai lan xe:
1800 >1200 1800

My = m(z yi' )S*W/ Sy

Vé6im=1;y,=-0,1029; y, =-0,0737; y; =0,0; y, =-0,0018
=>M,, = 1.(-0,1029- 0,0737+0,0-0,0018).2000.72,5.10° /1720 =-15039,53(N.mm)
Trong 2 TH ta 1y M;,, = -17865,35 (N.mm). =>Vay TH xép 1 lan xe dugc khong ché.
¢) Luc cét 16n nhat do hoat tai banh xe
Luc cat 16n nhat tai goi 200
* Truong hgp 1: Khi x&€p mot 1an xe:
Voo =m(> Y/ IW/S)  Véim=12;y, =1;y,=0,0542
=> V0, =1,2(1+0,0542).72,5.10%/1720 = 53,32(N)
* Truong hgp 2: Khi x€p hai lan xe:
Vag =m(D Y IW/S,,
Véim=1;y, =1;y, =0,0542; y; =0,0; y,=0,004

=> Vo0 = 1(140,0542+0,0+0,004).72,5. 10%/1720 = 44,6 (N)
Vay chon V = 53,32 (N)
Vay TH 1 lan xe dugc khong ché. M Y
2.2- Tinh ban hang (mut thira): m
Diéu kién tinh M" ban hang : ﬂg
X= L- B¢ -300 > 0 X
Trong truong nay X =1000 -500 -300 = 200(mm) L
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Chiéu rong tinh toan cta dai ban
S.,°=1140+0,833X=1140+0,833.200=1306,6(mm)
Mago=m.W.y/S,,°=1,2.72,5.10° .(-0,10) /1306,6=-6,66 (N.mm)
3. T6 hop noi luc clia ban:
Noi luc cudi ciing phai dugc t6 hgp theo cac TTGH
- TTGH cuong do 1:

M= n*[ Yo (Mws+Mwo+Mpp) + Y2 Mypy + Yo L AIM)M ]

Vo= 1* [ vp1(VwstVwot Vi) + Yp2 Vwpw + Yoo IM) V]

Trong do:

- n = 0,95: Hé s6 diéu chinh tai trong
- Yp; - HE s6 vuot tai cua tinh tai 1: yp, = 1,25; v, =0,9
- ¥p, - HE 80 vuot tai ctia tinh tai 2 : yp, = 1,5;  vp, = 0,65
( Cac hé s6 yp< 1 khi noi lyc do tinh tai va hoat tai ngugc diu)
- 7L = 1,75: Hé s6 vuot tai cua hoat tai
- (IM) : Heé s6 xung kich cua hoat tai ( chi tinh véi xe 6t6) = 1,25
+ Mys; Vws  : Momen va luc cat do trong lugng ban mit cau
+ Wy ; Vo : MOmen va luc cat do ban hang
+ Mp,; Vi, : Momen va luc cit do lan can
+ Mwpw: Vwpe : MOmen va luc cit do 16p pha
+ M VoL : Momen va luc cat do hoat Tai xe
Vo0 =0,95[1,25(3,77+8,85+8,88) +1,5.2,3 +1,75.1,25. 53,32] =139,02(N)
M,,=0,95[1,25(-3360,0-4901,1)+1,5.(-210,94)+1,75.1,25.(-6,66)]=-9981,98(N.mm)
M,,=0,95[1,25.7541,76+0,9(-1653,12-2411,34)+1,5.417,3+1,75.1,25.17152,84]
~41323,84 (N.mm)
M,,=0,95[1,25.(-2056,32-1323,3)+0,9.(907,2)+1,5(-665,97)+1,75.1,25(-17865,35)]
=-41218,68 (N.mm)
- Theo TTGH st dung :
M, = Mys + My, + Myp, + My, + IM)M;

TTGH st dung chi ¢6 hé s6 xung kich do xe tai, cdc hé s6 khdc déu bang 1.
Voo = 3,77+8,85+8,88 +2,3 +53,32.1,25 =89,95(N)
M,0= -3360,0-4901,1-210,94-6,66.1,25= -8360,36(N.mm)
M,0,=7541,76-1653,12-2411,34+417,3+17152,84.1,25
=25017,63 (N.mm)
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M,=-2056,32+ 907,2-1323,3 -665,97-17865,35.1,25
= - 25399.66 (N.mm)

[1I- TINH TOAN COT THEP, BO TR VA KIEM TRA TIET DIEN:
1- Tinh cot thép:
Cuong do vat ligu:
Bé tong : f°, = 30 MPa
Cot thép: f, = 400 MPa

L6p bao vé 14y theo bang [A5.12.3.1]
Chiéu day tinh todn ctia ban h,;= (hy,, — 15)=200-15=185mm
Trong d6: - L6p bao vé phia trén bé tong day 30 mm
-Lé6p bao vé bé tong phia dudi day 25 mm
Gia thiét ding thép N° 15 ; d, =16mm; A, =200 mm?®
- d"=h;-25- d,/2 =185-25-16/2 =152 mm
- d =h;-30- d,/2 =185-30-16/2 = 147 mm

Tinh c6t thép chiu m6 men duong :

M

u

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

_ 41323,84
330.142

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

S=

= 0,88 (Mm?)

S

Tinh cot thép chiu mO men am :

, M _41218,68

u

*7330d—  330.137
~Theo phu luc B,bang B4 chon N° 15a 200mm ;c6 A’, = 1,000 (mm?)

=0,91 (mm?)

2- Kiém tra c6t thép
2.1- Kiém tra diéu kién ham lugng c6t thép:

Kiém tra cho c6t thép chiu mémen duong:

Phai kiém tra ca CT ludi trén va CT luéi duéi cia BMC

+ Kiém tra ham lugng thép toi da:
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CT 16n nhét bi gidi han bdi yéu ciu veé do déo dai ¢<0.42d hoac a<0.42 g,d

Kiém tra do déo dai:

Adf, _
a= ——— <042p,d V6ib = 1mm
085fb

/
Trong d6 P, =0.85 - 0.05(fc ; ZSJ =0,85-0,05. (30;28j=0,836

_( 1,00.400

—J:15,68 <0.42.0,836.152 =49 85 (mm)
0,85.1.30

=> Pam bao yéu cau

+ Kiém tra ham lugng thép t6i thiéu:

A fe
p= —5>003 —
b.d i
» =29 704108500330 223,10
1142 200

=> Pam bao diéu kién
+ Kiém tra hAm Iugng CT phan bo:

3840 <67% CT tinh todn

Yocres = \/— =

Trong d6 S, 1a chiéu dai c6 hiéu ctia nhip ban = S - by, pc= 2000-200 =1800 (mm)

_ 3840 _ 90% dung 67%

% OCTPB — m
Vay bd tri A, =0,67.1,00 = 0,67 (mm?)
+ Déi vé6i cbt thép doc bén dudi cang dung N° 10a 150 (mm)
C 6 A =0,75 (Mm?)

+ Kiém tra cho c6t thép chiu momen am :

Kiém tra ham luong c tthp tida

—=Y_ <042
085f b P,

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

a= 200040015 60 < 0.42.0,836.147 =48,1 (mm)
0,85.30.1

=> Pam bdo yéu cau
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+Kiém tra ham luong cdt thép tbi thicu

A fe
p= —5>003 —

b.d A,
p =t =73.10%50,03. =2 ~23. 10°
1.137 400

+ Kiém tra hAm Iuong CT phan bo:
3840

Yocres = \/S>c

Trong d6 S, 1a chiéu dai ¢6 hiéu ctia nhip ban = S - by, pc= 2000-200 =1800 (mm)

384(?0 <90% ding 67%

<67% CT tinh toan

OCTPB =

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

+ Déi véi cbt thép doc bén trén cung ding N° 10a 150 (mm)
C 6 As =0,75 (mm?)

2.2- Kiém tra cudng do theo momen:

Phai kiém tra ca bién trén va bién dudi cia BMC

L&y momen véi tam ving nén cia BMC

Cong thuc ki€m tra:
P ASL(d - %) > M, Véi ¢ =09

15,68

M, =09.1,00.400(152 - =) = 482976 (N.mm)

M, =41323,84 (N.mm)

= M, =48297,6(N.mm) > M, =41323,84 (N.mm)

=> Pam bao yéu cau.

2.3- Kiém tra nit:

+ Kiém tra cho momen duong :

Nut dugc kiém tra bing cach gi6i han tng suit kéo trong cot thép dudi tic dung cua tai trong
stt dung fg, nho hon tng suat kéo cho phép fg,

fs < fg, < 0.6,

Trong do6:

M
CT
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(Ung suat kéo trong cot thép ; Dé tinh ting suat kéo trong cot thép dung momen theo TTGHSD
vy =7)

E , 2.
-n= E—S (H¢ so quy doi tur thép sang BT)

c

Modun dan héi cua cot thép Eq=2.10° MPa

Modun dan héi clia bé tong Ec = 0.043 y¢° /T

c

Trong d6 y. =2400 (Kg/m?®); f. =30

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

E 2.10° , ..
-n=—=—"—"—=72 = chonn="7 (Hé s0 doi tur thép sang BT
E. 27961465 : (HE 56 quy doi tr thep sang BT)

- M: Momen uén tinh theo TTGH SD
M = Mys+ My + Mp, + Mypw+ 1.25M;
- Icr: Momen quan tinh cua tiét dién nut (Tinh theo DPTHH tiét dién nuit)
+ Gia thiét x < d’
d =152 (mm) ; b=1 (mm); h,=H, -15=200 -15 = 185 (mm)

L&y momen tinh doi véi truc trung hoa:

0.5bx?=nA(d'-x) + nAg(d-x) (1) b
Giai pt tim x. TT E] q
(1)< 0,5.1.x*=7.1.(38-x) + 7. 1.(152 - x) T |
=x, = 37,2<d' =38 (T/M) Hy d S
X, =-06,32 A
bx®

— I = 3 +nA,(d'-Xx) * + nAy(d-x)?

1.37,2°

S I = +7. 1.(38 -37,2)2+7. 1.(152 - 37,2)*

— Ier=94045,3 (mm*)

+ Tinh tng suat kéo :

f =n.£.y
ICT

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

25017,63

= fs = 7.
94045,3

104,8 = 195,15 (N/mm?)

+ Tinh tng suat kéo cho phép :

Trong dé :
- z:Tham s6 chiéu rong clia vét nit trong di€u kién moi trudng khac nghiét. z=23000
(N/mm)
- d. : Chiéu cao tinh tir thG chiu kéo xa nhat dén tim thép gan nhat. d = 33 mm
- A : Dién tich bé tong c6 cung trong tam véi cot thép chiu kéo
A =2d..S v6i S=250(mm) - budc thép
= A =2.33.250= 16500 (mm?)
23000

= {5 = T
33.16500 3

= 281,66 (Mpa)

Lai ¢6: 0,6f = 0,6.400 = 240(Mpa)
Theo di¢u kién gia thiét ban dau : fg < f5, < 0.6 f,
fs =195,15 <f;, =281,66 > 0,6 f, =240 (Mpa)
|y fg, =0.6 f,=0,6.400 = 240 (Mpa) > f5 = 195,15 (Mpa)
= Pat
+ Kiém tra cho mdmen am :
- Lay mémen tinh d6i véi truc trung hoa:
Twong tu phén trén ta c6 phuong trinh:
(voix>d)
0.5bx*+ (n- 1) A (x —d")=nAg(d - x)
0,5.1. x* + 6. 0,800.(x- 33) = 7. 0,800.(147 - x)
0,5x°+10,4x-925,6 =0
= x, = 33,86
X, =-54,66

Giai phuong trinh tim duoc x = 33,86 >d’ =33 = (T/M)

GVHD: TH.S PHAM VAN TOAN -79 —
SVTH : NGUYEN VAN HUYNH



TRUONG PHDL HAI PHONG PO AN TOT NGHIEP

3

— I = b% +(n-1) A (x—d")*+ nAg(d-x)?

3
15585 4 6.0,800.(33.86 - 33)7 +7.0.800(147 - 33.86)°

— Iep =72515,72 (mm*)

+ Tinh tng suat kéo :

f =n.ﬂ.y
ICT

Trong do6 :
- M : Momen uén 6 TTGHSD 1
- y=d-x=147-33,86= 103,14 (mm)

25399, 66

= fs = 7.
72515,72

103,14 = 252,88 (N/mm?)

+ Tinh tng suat kéo cho phép :

Trong do6 :
- z:Tham s6 chiéu rong ctia vét nit trong diéu kién moi trudng khac nghiét. z=23000
(N/mm)
- d, : Chiéu cao tinh tir thG chiu kéo xa nhat dén tim thép gan nhat. d = 38 mm
- A : Dién tich bé tong c6 cung trong tdm véi cot thép chiu kéo
A=2d..S v6i S=200(mm) - budc thép
= A =2.38.200 = 15200 (mm?*)
23000

= fg = T
38.15200 3

= 276,17 (Mpa)

Lai c6 : 0,6f /= 0,6.400 = 240(Mpa)
Theo di¢u kién gia thi€t ban dau : fg < f5, < 0.6 f,
f = 252,88 < fy, =276,17> 0,6 f, = 240 (Mpa)
| 4y fg = 252,88 (Mpa) > fg, = 0.6 f = 0,6.400 = 240 (Mpa)

= DPat
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3, B6 tri cbt thép:

- Pbi voi cbt thép ngang bén dudi chiu momen (+) ta ding @ 16 a 200.
- D6i voi cot thép ngang bén trén chiu momen (-) ta ding & 16 a 200.
- P6i v6i cbt thép doc bén dudi ta dung @12 a 150

- Pbi voi cbt thép doc bén trén ta ding @12 a 150

$12 a150 ¢16a 200

200 =

!\ [
12 a150 \ 9162200
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CHUONG II: TINH TOAN DAM CHU

I- TINH NOI LUC DAM CHU:
Dam cht 1a dam bé tong du tng luc tiét dién lién hgp cang sau, khi tinh noi luc chi tinh cho 1

dam bat loi nhat, cdc dam khdc thiét k& theo dam do.

MAT CAT NGANG DAM DAN

TILE: 1:50
1/2 MAT CAT TREN TRU 1/2 MAT CAT GIUA NHIP
TL 1:100
] 2 kT 2%
T 7 % %
| ‘ 1 [ ] L] -
o MAT CAT 1/2 DAM CHU 105
| £
985 905
30 | 38402
4000/2
| 1500 . 1000
SIZ =2
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MC-100 MC-105
TILE : 1:20 TiLE : 1:20
10 85 . 10 10 4 65 k10
] _] =
= =
e — —[ - r
"E_ 3
(]
=
= 25
o
=
65 65

1-Tinh ti cho 1 dam:
1.1-Tinh tai giai doan 1 (g,) - (giai doan cang kéo cdt thép DUL):
H= %.L = %.40 =2.22(m) > Chon H=2.1(m) ; H,=0,2 (m)
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?%)
A, s=[(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]20,8(m2)

Ajps=0,8(m?)
A= (H - H)0.,65 +0,2.0,15 + 0,0367.0,1(m?) I
37
= (2,1 = 0.2).0,65 +0,2.0,15 + 0,0367.0,1 ﬁﬁ:ﬁ? 3 7 ¢
=127 (m?)
+ Phan d9 lién voi ddm chu: (g°,)) = 9 g
N o)
o _ ROLH13):02602
|1
L g, SXOLII0202 oo =
9,65
GVHD: TH.S PHAM VAN TOAN ~ 83—

SVTH : NGUYEN VAN HUYNH



TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

= glz[A%X(40—2(1’5+1))+ AOOXZXLS-'_WXZX:L]XZ_B*—QOM

0,8+1,27

0, =[08x(40-21,5+1) +1,27x2x1,5+ ><2><1]><%+0,233

0, =20,56(KN /m)
1.2-Tinh tai giai doan 2 (khi 6 ban mat cau): (g2)
1. Trong lugng ban: g, = S ><h0 Xy, =2,0x0,2x24=9,6KN /m

2. Trong lugng tam dan:

Oy, =(S—0,65)x0,08x 7, =(2,0—0,65)x0,08x24 =2,59KN /m
_(5-0,65)x(1,9-0,3)x0,2xy,

3. Trong lugng dam ngang do tai chd: J..

9,85
g, —(2.0-065)x(L9-0,3)x0.2x24 _, (/o
9,85
= gzng+gtd+gdn=9,6+2,59+1,05=13,24KN/m
1.3-Tinh tai giai doan 3 (khai thac): (J;)
1. Lan can: (truc tiép)
* gan ding: @, =3,20KN /m
AH(B-2B -
2. Lop ph: Gy = (B=2Bc)7, _ 0.15(12 220'5)X22’5 —6,18KN /m
n

=> 03 =0, +0), =32+6,18=9,38KN /m

2.Vé duwong anh huéng M va V:

a, V& duong anh huéng M va V: tai céc tiét dién: 100,101,102,103,104,105:
-Tai ti€t dién 100 :x= L/1= 39,4 (m)

100 l'li)l 1?2 1?3 1|D4 105

me L

L
p Pah 'V 100
1
O g = 0
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4y = 2 L1 = %’4 —19,7(m?)

N

O -y =0
-Tai tiét dién 101:x=L/10 = 3,94 (m)
100 l‘li)l l'[|]2 l(|]3 l(|]4 195

1 | | 1 1
s ) %
=} L
Pah M
‘ @ 101
y = (L-xyx/L
X/L
' Pah VlOl
&
(L-x)/L
® oo, = L—x .X.E _ (39,4—3,94).3’94.39,4
L 2 39,4 2
- o,, —69:386
2 2
O+ i = L-x = 39,4-3,94 =15,96
2L 2.39,4
x> 3.94%

0,20

D=1 = 77 = =
2L 2.39,4
-Tai tiét dién 102 :x=L/5 = 7,88 (m)
100 lilDl 192 lilDB 1'|D4 IQS
I

| | | |
A -
L
Dah M
‘ @ 102
y = (L-x)*x/L
x/L
| Dah V
102
‘ ©
(L-x)/L
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_ L-x L
Q) M102 - T.X.E

_ 39.4-7,88 , oo 39,4

39,4 2
S O, =1242

L-x’° 39,4-7,88°
Otvie = === 59y 120

_Tai tiét dien 103 :x=%= 11,82 (m)

100 l‘lDl l‘lDZ 1[|)3 194 195

/éé [ [ [ [ [

X L

‘ D

y = (L-xy*x/L

(L-x)/L
L-x L _394-1182

L

11,82.324
2

@ M 103

L
X —
2

- Oy =163

L-x’°  394-1182°
O+yi03 = oL = 239 4 =9,65

0. - X _11,82°
VI® ol 2.39,4

=177

Pah Vi3

GVHD: TH.S PHAM VAN TOAN
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PO AN TOT NGHIEP

“Tai tiét dien 104 :x=2—5L= 15,76 (m)

100 lilDl lilDZ li|D3 l‘|i)4 lilDS
[

| | | |
N . *
Dah M4
\ @
y = (L-xy*x/L
/L.
ol Dah V,
\ @
(L-x)/L
® = X x L 2 39451576 4596 394
L 2 39.4 2
S ©,, =186,3
L-x’  39,4-1576°
O+ = = =71
2L 2.39.4
O-yi = X_2 =15’762 =315
2L 2394
Tai tiét dien105 %: 19,7 (m)
100 191 IQZ 193 l(IJ4 IQS
/éé | | | | |
L2 L2 /%%
@
y=1/4
0.5
\ S
0.5
© s = TX x £ = AT g 394
L 2 39 4
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> 0, =191,1

L-x° 39,4-19.7°
O+y5 = oL = 5392 =4,93

x> 19,77

O-yyr = —— = = 4,93
VIS oL 2.39,4

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

Tinh tal (KN/m) Momen (KN/m) Luc céit (KN)
O | 92 |9ic| ip| @m | MMy M IMTo— |0+ S | V) |V, [V [ Vi

100|20,56(13,24|3,216,18| O 0] 0 0 0 0 |19,7]19,7]405(261| 63 | 122

101 69,86 (1436 925 [223,5/431,7| 0,2 (15,96/15,76|324|209| 50 | 97
102 124,212554(1644| 397 | 768 | 0,8 |12,6|11,8 |243|156| 38 | 73
103 163 [3351|2158| 522 |1007|1,77 9,65 |7,88 162104 | 25 | 49
104 186,3|3830[2467| 596 |1151|3,15| 7,1 |3,95|81 |52 | 13 | 24
105 191,1(3929(2530{ 611 |1181/4,93(493| 0 |0 | O | O | O

4.- Tinh hé s6 phan phoi momen va hé s6 phan phoi luc cat:
4.1-bac trung hinh hoc tic dung phan dic san :

100, , 650 100 100, . 650 4 100
T T T
. S R e e B

W] |
! . 1 T wl
| b, 14
: | ¥ |
' b ! b
: |'.r\.l : |w

H R H; '
| | . |
| I

o | Y
| | | 1 g

AT&, | : T |

| |
L H

T'l :|| qu |

[ ’ I )

b, b,
4= X | |

+H, =150+ V=150 + % = 205 mm
2 2
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+H =h +h?—300+2—20 =425 mm

+ Ag =h,.H, +(O,65—hN).0,08+hN.Hq1.2+(bl—bN).qu
AJ =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

2

H2 0,08 H
Sy =0y .—*+(b, —h,).0,08.(H, ——) 2b,.H,.(H, 0,08—7“1)+(b1—m)-7q2
2
sgd=o,25.1'9 +(0,65— 025)008(19—@%2030 205.(1,9 - 008—@)
2
2
+(0,65—0,25).0’425

S,y =0,7677 m’

*) M6 men quan tinh: 1

S
+ydg—— = 0.7677 =0,877m
A, 0,875
+ Yy, =Hy — Y4 =1,9-0,877=1,023m
H : 2 qu3
+ 1,=h,. 1—+hNH e M hN) +(b1 by )4 (Y — ) +2-t\/-?+
3
+2'h/'qu(ytg _tl (bl hN) Hq2 (ydg )2
3 3
| _O 2512 +0,25.1,9.(0, 877——) +(0,65-0,25). 08 +(0,65— 025)008(],023—%)
3 3
+2.0,3.O'205 +2.0,3.0,205(1,023 - 008—%) (0,65—0,25).0'425 +
0,425

+(0,65-0,25).0,425.(0,877 - ==’
1,=0,3413 m
* Tinh hé s6: K, =n(I, + A .e2)

E 5 ,
+n=—trong do6 E, : m6 dun dan hoi bé tong ban c6 f. =30 Mpa
d

E, : mo dun dan hdi bé tong dam c6 f. =50 Mpa
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+ E, =0,043.7.%.,/ f. =0,043.2400*°.30%° =27691Mpa
+ E, =0,043.5.%.[f. =0,043.2400"°50°° =35750 Mpa

N

d
te, =Y, +55 210034 227005 g 1456m
2 2
* Thay vao ta co:
K,=n(,+ A .e?)= 0,774.(3,413.10" +8,75.10°.1115,5%) = 1,1069.10"

4.2-Tinh hé s6 phan phoi mé men:

e

2 1 ~ LY
DAM NGOAI DAM NGOAI
n
DAM TRONG
1) Dam trong:
- Mot lan xe:
04 03 K 0.1
mg}, = 0,06 + i) §j -
4300) \L) (L*t
el = 0.06 4 (2000 j“( 2000 J“ 1,1069.10" 0'1—0 400
Em= 0T 4300) (39400) | 30400%185° )
- Hai lan xe:
06 02 K 0.1
mg?, = 0,075 + (ij (Ej 93
2000) (L) \L*t?
o2 = 0.075 4 (2000}“( 2000 j“ 1,1069.10" Oll—o g7
Sm =% 2000) \39400) |(39400*185°)

Trong do6:
+ S (mm) khoang cach hai ddm cht S = 2000 (mm)
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+L = (Lp -2 x 300) =40000 - 600 = 39400 (mm)
+tg=h, - 15 =200 -15 = 185 (mm)
2) Dam ngoai:

- Mot lan xe : tinh theo don bay =>

B=0,5m
=03 18m

J;

| )
¢?E2 $=2,0 JJL%E |
1 == T

Lf!r///hig;;l ) dah R1
1

_S+0,2_2+0,2

11

1

Y.+ Y, =12.1,1+0,2
2 2
- Hai lan xe : mg;, =e.mg,’

mgd =m, =0,78

e= d, +0,77=>1
2800

+Véid,=L - 500 = 1000 - 500 = 500 (mm)

e=077+ 2% _095<1 => Chon e = 1
2800 :

= mg,, =emg; =1.0,587 =0,587
e So sdnh 4 mg,, chon mg,,=0,78
4.3-Tinh hé s6 phan phoi luc cat:
1) Dam trong :

* 1 lan xe > mgy, =0.36 + %)

en@§=036+%£g=0ﬁﬁ

S s Y
*>21lanxe: mgl' =0.2 + 3600 (10700)
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> met =02+ 55 ()
=0,721
2) Dam ngoai:
- Mot lan xe : tinh theo nguyén tic don bdy nhu trén
m.g =0,78

- >Hai lan xe:

ME _ MI
mgv =cmg,,

d, =0,6 + 500 =0,77.Vie >l néntachone=1
3000 3000 ’

= mg,* =1.0,721 =0,721
e So sanh chon mg, =0,78

Vé6ie=0,6 +

5- Tinh mé men va luc cit 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 ¢6 luc cat):

100 1q1 IQZ 1q3 1q4 1q5
[ [ [ [ [

110110

145 145 35 9.3
S8 S ' S S S S S S 0 S S S YRS - 2

1 &
5 v3
2 ¥
Y1y4 Y
By =1
304-473
+)y, = 22702 0,891
) Y. 39, 4
39.4-24,3
+)y, = =222~ 782
A 30.4
39.4-12
)y, =222 =097
)Y 30,4
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+ Luc cét do xe 3 truc : Vi,=[145(y,+y,) + 35y,l.mg, (KN)
=[145.(1 +0,891) + 35.0,782].0,78
= VI, =235,2 (KN)
+ Luc cit do xe Tandem: V=110 (y,+y,).mg, (KNm)
= V& =110.(1 40,97).0,78
=169,0 (KNm)

+ Luc cét do tai trong Lan: V=930 .mg, (KN)
= V= 9,3x0,5x1x39,4x0,78 = 142,9(KN)
5.2, Tiét dién 101 (C6 ca M&V) tai L/10 = 3,94m
100 1q1 1C|l2 1'::3 1q4 1(::5

/% [ [ [ [ LI /gg

110 110

/
HIIIN NS
@

y1y4}’2 y3
110 110

| ]

145 145 35 9.3
/
s U O ) D O N O A B B

HIE
7 Y3 |

yl y4 Y

Pah M, ¢

Pah Vlﬂl

a, Momen
_39,4-3,94
39,4

~39,4-3,94-4,3
39,4

1)y, 3,94 = 355

3,94 =3,12

Yy,

GVHD: TH.S PHAM VAN TOAN 93—
SVTH : NGUYEN VAN HUYNH



TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

39,4-394-24,3

+ .3,94=12,686
Vs 39,4
nyy, = 24739742 59, _3426
39,4
+ Momen do xe 3 truc : M =[145(y,+y,) + 35y,] mg,, (KNm)
= [145.(3,55+3,12)+35.2,686]0,78
= My, =827,7(KNm)
+ Momen do xe Tandem: M2 =110 (y,+y,)mg, (KNm)
— M = 110.(3,55+3,426)0,78
=598,5 (KNm)
+ Momen do tai trong Lan: M =930, mg, (KNm)
- MU= %x9,3x39,4x3,55XO,78=507,3(KNm)
b,Luc cit:
39,4-3,94
Py, = 2225 _g9
)i 39,4
39,4-3,94-4,3
+ = — : — =0,791
)Y 30,4
by, = 24-394-243 )
39,4
39,4-3,94-1,2
+ = — ! ' = 0,87
)Y, 39.4

+Doxe 3 truc: Vi, =[145(y+y,)+35y,]mg, (KN)
=[145.(0,9 +0,791) + 35.0,682]0,78
= V1, =209,87 (KN)
+ Do xe Tandem: Vii=110(y+y,)mg, (KN)
— VT = 110.(0,9 +0,87)0,78
= 151,87 (KN)
+ Do tai trong Lan: V1 = 930, mg, (KNm)

= v = 14093x0,0x(39.4 — 3,94)x0,78
2

=115,75(KN)
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5.3. Tiét dien 102 tai % — 7.88m

100 10|1 10|2 10|3 10|4 IUIS

[ [ [ | [
A / o)
110 110
145 145 35 9.3
T HHJHL//.!II!
f@ ; i Bah Mg,
vl v4 ¥2 y3
110 110
145 145 35 9.3
/
ﬂg: iy 5 J 5 3 : Dahvlnz
ylya ¥2 9
a, Momen
1)y, = 324-7.88 ;64 — 6,304
39,4
fy, = 24-788-43 745 5444
39,4
Oy, = 394-7,88-243 ;o0 _ 4 sey
39,4
fyy, = 24-788-12 108 6064
39,4

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

= [145.(6,304 + 5,444) + 35.4,584]0,78
— M, =1453,8 (KNm)

+ Momen do xe Tandem: M2 =110 (y,+y,)mg, (KNm)

= ME,=110.(6,304 + 6,064).0,78
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TRUONG DHDL HAI PHONG
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=1061,2 (KNm)

MLn

+ Momen do tai trong Lan: =930, mg, (KNm)

= ML = %.9,3.39,4.6,304.0,78= 900,86 (KNm)
b,Luc cit:
by, 2 BATE
39,4
39,4-7,88-4,3
+ = : — =0,69
)Y 39.4
9y, = 39,4-7,88-2.4,3 =058
39,4
39,4-7,88-1,2
Hy, = 2L TNE g 77
)Y 30,4

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

= [145.( 0,8+0,69) + 35. 0,58].0,78
= V' =184,3(KN)

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

= V12 =110.( 0,8+0,77).0,78
= 134,7 (KN)

+ Do tai trong Lan: V3 = 9,30 mg, (KNm)
S Vo= %.9,3.0,8.(39,4 ~7,88).0,78

=91,46 (KN)
o e . ... 3L
5.4, Tiét dién 103 tai vi tri 1— =11.82m

GVHD: TH.S PHAM VAN TOAN
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100 101 102 103 104 105

Ay T ol

110__110
145 145 35 /9-3
B O O 0 O O O VO
&
I
ylya Y2 93
110 110
145 145 35 9.3
/
///@‘ ; n 5 ; 5 5 3 | Dah Vlﬂ3
R
ylyq ¥2 ¥
a, Momen
Hy, = w.ll,énz 8,274
39,4
)y, = 394-1182-43 11 87 = 6,984
39,4
yy, = 24711827243 1) 55 _ 5604
39,4
Dy, = 39’4_11’82_1’2.11,82 ~7.914
39,4
+ Momen do xe 3 truc : M= [145(y,+y,) + 35y,] mg,, (KNm)
= [145.( 8,274+6,984) + 35. 5,694].0,78
— M= 1881,1(KNm)
+ Momen do xe Tandem: M1§3= 110 (y,+y,)mg, (KNm)
= M= 110.( 8,274+7,914).0,78
= 1388.9(KNm)
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+ Momen do tai trong Lan: M.=9.3w,, mg, (KNm)

103

- Mi= %.9,3.39,4.8,274.0,78
= 1182,4(KNm)
b,Luc ct:
39,4-11,82
Hy, = 24-1182 =07
ok 39,4

by, o 041182243 oo

39,4
by, - PAILB-243 0

39,4
by, 2941812

39,4

+Doxe3truc: V ,=[145(y,+y,)+ 35y, mg, (KN)
=[145.( 0,7+0,591) + 35. 0,482].0,78
— VT =159,2 (KN)

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

— V5= 110.(0,7+0,669).0,78
= 117,46 (KN)
+ Do tai trong Lan: V3= 9.3a; mg, (KNm)

103
= Vi = %.9,3.0,7.(39,4 ~11.82).0,78

=T70(KN)

5.5. Tiét dien 104 tai vi tri % — 15.76m
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100 1q1 1q2 1q3 1q4 IQS

o o

110__110

/
T T O TP I T VI T T panmg,

H\"—u,__
3 y1ya ¥2

110 110

(

145 145 35 9.3
7

@ i Iy y y q i Dah Vlﬂd.
e |
3
ylya ¥2 ¥
a, Momen
Hy, = 32471576 1596 _ 9456
39,4
by, = BATIETEA3 o
39,4
Dy, = 15'76_4’3.9,456 — 6.876
15,76
Dy, = 39’4_15'76_1’2.15,76 —8.976
39,4
+ Momen do xe 3 truc : M, =[145(y,+y,) + 35y,] mg, (KNm)
=[145.(9,456+7,736) + 35. 6,876].0,78
— M, =2132,1(KNm)
+ Momen do xe Tandem: MI& =110 (y,+y,) mg,, (KNm)
— My = 110.(9,456+8,976).0,78
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= 1581.5(KNm)
+ Momen do tai trong Lan: M, =9.3w,, mg, (KNm)

— M= %.9,3.39,4.9,456.0,78
= 1351,3(KNm)
b,Luc ct:
39,4-15,76
Hy, = 24-1576 = 0.6
ok 39,4

by, 2 BACI8TO4T

39,4
by, - 24-1576-243

39,4
py, 2 3412

39,4

+Doxe3truc: Vi, =[145(y,+y,)+ 35y,] mg, (KN)
=[145.( 0,6+0,491) + 35. 0,381].0,78
— VI, =133,8 (KN)

+ Do xe Tandem: VI§4= 110 (y,+y,) mg, (KN)

— V15 = 110.( 0,6+0,569).0,78
=100,3 (KN)
+ Do tai trong Lan: V[, = 9.3, mg, (KNm)

= Vi = %.9,3.0,6.(39,4— 15.76).0,78

= 51,4(KN)

5.6. Tiét dien 105 tai vi tri % — 19.7m

GVHD: TH.S PHAM VAN TOAN
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100 10|1 192 10|'3 10|4 IUIS

[ I I I [
A n . A
110_110
145 145 35 9.3
/
l’ i 1 [ Y i i
Pah M
E / 105
S 3
110 110
145 145 35
9.3
0.51 I J
&)
0.5 ,J/ A 3
yl y4 ¥e 7
a, Momen
_L _
Y. =7 9,85
19,7-4,3 _
Y= e 985 =17
+H) Y3 =Y =77
. 19,7-1,2 ~
Y, =Trt985 =925
+ Momen do xe 3 truc : M. =[145(y,+y,) + 35y,] mg, (KNm)

=[145.(7,7+9,85) + 35.7,7].0,78
= M, =2195,1 (KNm)
+ Momen do xe Tandem: M i=110 (y,+y,) mg, (KNm)
= M5 =110.(9,85+9,25).0,78
=1638,8 (KNm)
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+ Momen do tai trong Lan: M. =9.30,, mg, (KNm)

= M= %.9,3.39,4.9,85.0,78 = 1407,6(KNm)
b,Luc cit:
+y, =0,5
19,7-4,3
+ == ' 0,5 =0,391
) Y2 197
19,7-2.4,3
)y, = 2 "M% 05 =0,282
) Y3 19.7
19,7-12
+ =—__~"05 =0,469
)Y 19,7

+Doxe3truc: Vi, =[145(y,+y,)+ 35y, mg, (KN)
=[145.(0,5+0,391) + 35. 0,282].0,78
= V. =108,5 (KN)
+ Momen do xe Tandem: Vi5e=110 (y,+y,) mg, (KNm)
= V% =110.(0,5+0,469).0,78
= 83,1 (KNm)
+ Do tai trong Lan: V.= 9.3»; mg, (KNm)

= vi =10305.197.078
2

= 35,7 (KN)
Chu y:
- Khi x€p hoat tai xe tai thié€t k& (3 truc) va Tandem (2 truc) phai x€p sao cho hiéu tng la bat 1¢gi
nhat.
- Khi téng hop NL do hoat tdi phai nhan vé6i hé s6 1an xe m; . Néu da nhan m, trong HSPPN
mg, thi khi tong hgp NL do hoat tai khong nhan lai nita.
6-_T6 hop noi luc theo cac TTGH:

B, _11000 ..,
3500 3500

Vay sb lan xe la: 2( 1an)
N, =2 Ian

S6lan xe : N | =

Hé s6lanxe: m=1

6.1-Mo6 men:
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Mep= n[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 chua nhan hé s6.

M, . : Momen do lan can.

M,, : Momen do I16p phu gay ra.

M, ,: Momen do tai trong lan chua nhan hé s6 vuot tai va hé so xung kich.

M, : Moémen do hoat tai 6t6 (3 truc) chua nhan hé s6 vuot tai va hé s6 xung kich.
1.Mit cat 100: M,,,=0
2.Mat cat 101:
+ Theo TTGH CD1:

Migico= N[1,25 M, + M, + My )+ 1L5M +1,75. (M, + IM.My, )]
=1,25(1436+925+223,5)+1,5.431,7+1,75.(507,3+1,25.827,7)
=6576,5 (KN.m)

+ Theo TTGH SD:

e Giai doan 1: M,=1436 (KN.m)

e Giai doan 2: M,=925 (KN.m)

e Giai doan 3: M .+ M, +1,25.M; + M, =
=223,5+431,7+1,25.827,7+507,3=2197,1(KN.m)

3.Mat cét 102:

+ Theo TTGH CD1:

M pcp= N[1,25 M; + M, + M, )+ 1,5M, +1,75. (M, + IM.M, )]
=1,25(2554+1644+397)+1,5.768+1,75.(900,86+1,25.1453,8)
=11652,4 (KN.m)

+ Theo TTGH SD:

e Giai doan 1: M;=2554 (KN.m)

e Giai doan 2: M,=1644 (KN.m)

e Giai doan 3: M, + M, +1,25. M + M, =
=397+768+1,25.1453,8+900,86=3883,1 (KN.m)

4.Mat cat 103:

+ Theo TTGH CD1:

M g3cp= N[1.25 M; + M, + M )+ 1,5M, +1,75. (M, + IM.M, )]
=1,25(3351+2158+522)+1,5.1007+1,75.(1182,4+1,25.1881,1)
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=15233,4 (KN.m)
+ Theo TTGH SD:
e Giai doan 1: M;=3351 (KN.m)
e Giai doan 2: M,=2158 (KN.m)
e Giai doan 3: M, + M, +1,25.M,; + M, =

= 522+1007+1,25.1881,1+1182,4=5062,65 (KN.m)

5.Mait cét 104:
+ Theo TTGH CD1:

Mucp= N[1.25 M; + M, + My )+ 1,5M; ,+1,75. (M, + IM.M; ;)]
=1,25(38304+2467+596)+1,5.1151+1,75.(1351,3+1,25.2132,1)
=17371,5 (KN.m)

+ Theo TTGH SD:

e Giai doan 1: M;=3830 (KN.m)

e Giai doan 2: M,=2467 (KN.m)

e Giai doan 3: M;, + M, +1,25.M;; + M, =
=596+1151+1,25.2132,1+1351,3=5763,4 (KN.m)

6.Mait cét 105:

+ Theo TTGH CD1:

M, psco= N[1.25 M, + M, + M )+ 1,5M;+1,75. (M, + IM.M )]
=1,25(3929+2530+611)+1,5.1181+1,75.(1407,6+1,25.2195,1)
=17874,1 (KN.m)

+ Theo TTGH SD:
e Giai doan 1: M;=3929 (KN.m)
e Giai doan 2: M,=2530 (KN.m)
e Giai doan 3: M, + M, +1,25.M;; + M, =
=611+1181+1,25.2195,1+1407,6=5943,5 (KN.m)
6.2-Luc cat:
VeomM[1,25 (Vi + V, + ViO)+ L5V +1,75. (Vi + IMV )]

Trong d6: m=1
IM: hé s6 xung kich (IM=1,25).
V., V,: 1a luc cit do tinh tai & cdc giai doan chua nhan hé s6.
V.. : Luc cat do lan can gay ra.

Vi, : Luc cat do 16p phii gay ra.

GVHD: TH.S PHAM VAN TOAN - 104 —
SVTH : NGUYEN VAN HUYNH



TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

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.
1.Mat cét 100:
+ Theo TTGH CD1:
Viooep= NI1.25 (V, + Vo + Vi )+ 1,5V +1,75. (V, + IM.V()]
=1,25(405+261+63)+1,5.122+1,75.(142,9+1,25.235,2)
=1858,8 (KN)
+ Theo TTGH SD:
e Giai doan 1: V,=405 (KN)
e Giai doan 2: V,=261 (KN)

e Giai doan 3: V|, + V|, +1,25.V,; + V,,,=63+122+1,25.235,2+142,9=621,9 (KN)

2.Mat cat 101:

+ Theo TTGH CD1:

Viooep= NIL25 (Vi + V, + Vi )+ L5V +1,75. (V,,+ IM.V )]

=1,25(324+209+50)+1,5.97+1,75.(115,75+1,25.209,87)
=1535,9 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=324 (KN)

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

e Giai doan 3: V. + V, +1,25.V,; + V,,=50+97+1,25.209,87+115,75=525,1 (KN)

3.Mat cét 102:

+ Theo TTGH CD1:

Vieecp= N[1L25 (Vi + Vo + Vi )+ 1,5V +1,75. (Vi + IM.Vy )]

=1,25(243+156+38)+1,5.73+1,75.(91,46+1,25.184,3)
=1218,9 (KN)

+ Theo TTGH SD:

e Giai doan 1: V=243

e Giai doan 2: V,=156

e Giai doan 3: V|, + V|, +1,25.V,; + V,,,=38+73+1,25.184,3+91,46=432,8 (KN)
4.Mat cat 103:
+ Theo TTGH CD1:
Vigsep= NIL25 (Vi + V, + Vi )+ L5V +1,75. (V,,+ IM.V )]
=1,25(162+104+25)+1,5.49+1,75.(70+1,25.159,2)
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=908 (KN)

+ Theo TTGH SD:

e Giai doan 1: V=162 (KN)

e Giai doan 2: V,=104 (KN)

e Giai doan 3: V|, + V|, +1,25.V,; + V,,,=254+49+1,25.159,2+70=343 (KN)

5.Mait cét 104:

+ Theo TTGH CD1:

Visco= N1.25 (Vi + Vo + Vi )+ 1,5V +175. (Vi + IMLV )]

=1,25(81+52+13)+1,5.24+1,75.(51,4+1,25.133,8)
=601,1 (KN)

+ Theo TTGH SD:

e Giai doan 1: V,=81 (KN)

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

e Giai doan 3: V. + V;, +1,25.V; + V, =13+24+1,25.133,8+51,4=255,65 (KN)

6.Mait cét 105:

+ Theo TTGH CD1:

Viosco= N1,25 (Vi + V, + Vi )+ 1,5V +1,75. (Vi + IM. V)]

=1,25(0+0+0)+1,5.0+1,75.(35,7+1,25.108,5)
=299,8 (KN)

+ Theo TTGH SD:

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

e Giai doan 2: V,=0 (KN)

e Giai doan 3: V. + V, +1,25.V;; + V;,,=0+0+1,25.108,5+35,7=171,3 (KN)
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e Vé biéu do bao mé men va luc cit theo TTGHCP1

1-Bi¢u da bao md men (KN.m)

¥,
o
[‘-\-\_
L™
A

17874,1

P

| Mlm | Mll:lﬁ
2:—Biéu dd bao luc cat (KN) |

0

18588
15359

\
\

RI?;DEI

Vi,
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II- TINH TOAN VA BO TRi COT THEP DUL:
1- Sobo:

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

+ Gi6i han chdy cla thép tng sudt truse : f, =0.9f | =1674(MPa) .

+ Modun dan héi cta thép tng sudt trude : E; =197000(MPa) .

M
+A° =
oz

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

+ Z=09 (H, +ts)—%s :0,9(1900+185)—1875 ~1784 mm*

+ MCD=17874,1.106 N.m
M _17874,1.106

+ A = = =7041mm’
P f..Z 14231784
+56b6: =104 _g 4 (b6) chon 7b6 > Ay =7600 mm?
98,7x11

(1 b6 =11 tao 12,7mm, A(1 ta0)=98,7 mm?)
2- B0 tri va uén cot thép DUL:

100 101 102 103 104 105
B :L‘i i i i i i :
20041 »-| | | i | ]
e | et

ke = —— 543
150 y 3940 J 3940 J 3940 4i 3940 4i 3940 J 112 ﬁ;):i? 150
300 1=39400 300

L L,=40000 I

bé tong bit dau neo
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105 100
. L
SR R
' [\ :
200
| @\‘\4 Uy
' ' 200
| G+ —+ -
| |
. H,=1600
| | 1750
, 1550
| 1350

|
\ 150 EPr ®—————. | / =
410 T | /%;Ig 350

260
U5OL1?5|1?5U50L\®
b,
|

e Tat ca cac b6 uon cong parabon bac 2:

12

—— ddy dam

e Tinh cac thong s6 hinh hoc cua cac bé cot thép:

8f?
1) Chiéu dail bola L=I +T

P a a _ 8x40%
B6 1 ¢61=39400, f =150-110=40 - L,=39400+ —————=39400,1 mm

3x39400

2
B6 2 ¢6 1=39400, f,=350-110-150=90 - L1=39400+ﬂ =39400,5 mm

3x39400

2
B6 3 ¢6 1=39400, f,=1900-110-550=1240 > |_1:39400+8X1ﬂ =39504,1 mm

3x39400
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2
B6 4 ¢6 1=39400, f,=1900-260-350=1290 <> L,= 394OO+M =39512,6 mm

3x39400

2
B6 5 ¢6 1=39400, f,=1900-410-150=1340 > L1:39400+M =39521,5 mm

3x39400
*Chiéu dai trung binh:

2x(39400,1+39400,5) +39504,1+39512,6 + 39521,5
7

L,= =39448,5 mm

2) ToadoyvaH:
= |_zf (I-x)x va H=f+a-y

B6 1 c6 a=110 mm
B6 2 c6 a=110+150=260 mm
B6 3 c6 a=110 mm
B6 4 ¢6 a=260 mm
B6 5 c6 a=410 mm
*Tai MC101 -> x=3940 mm

B6 1: f=40 , a=110, y=21 e L i—xx= ‘2240 (39400 —3940) x 3940 =14,4 mm

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

g(l—x)x 4x90 X (39400 —3940) x 3940 =32,4 mm
39400

|
H=f+a-y=90+260-32,4=317,6 mm
4><124O

B6 2: =90 , a=260, y=

B6 3: f=1240 , a=110, y— e (|— X)X = (39400 — 3940) x 3940 =446,4 mm

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

5 (39400 —3940) x 3940 =464,4 mm

B6 4: f=1290 , a=260, y=21 . L i—xx=

H=f+a-y=1290+260-464,4=1085,6 mm
4 X 1340

5 (39400 —3940) x 3940 =482,4 mm

B6 5: f=1340 , a=410, y=21 . L i—xx=

H=f+a-y=1340+410-482,4=1267,6 mm
*Tai MC102 -> x=7880 mm

4% 40
39400

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

B6 1: f=40 , a=110, y=1—2f(l—x)x— (39400 — 7880) x 7880 =25,6 mm
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B6 2: f=90 , a=260, y=‘:—2f(| —X)X= 3‘;290 (39400 —7880) x 7880 =57,6 mm
H=f++a-y=90+260-57,6=292,4 mm

B6 3: f=1240 , a=110, y— (| —X)X= ‘;;11240 (39400 — 7880) x 7880=793,6 mm
H=f++a-y=1240+110-793,6=556,4 mm

B6 4: f=1290 , a=260, y— (| —X)X= ‘:13;11290 (39400 — 7880) x 7880=825,6 mm
H=f+a—y=1290+260—825 6=724,4 mm

B6 5: f=1340 , a=410, y— (| —X)X= 23411340 (39400 — 7880) x 7880=857,6 mm

H=f+a-y=1340+410-857,6=892,4 mm
*Tai MC103 -> x=11820 mm

B 1: f=40 , a=110, y=21 e (|— X)X 3‘;240 (39400-11820)x11820=33,6 mm
H=f+a-y=40+110-33,6=116,4 mm

B6 2: =90 , a=260, y=21 s (|— X)X 3‘;90 (39400-11820)x11820=75,6 mm
H=f+a-y=90+260-75,6=274,4 mm

B6 3: f=1240 , a=110, y=21 e (|— X)X 22411540 (39400-11820)x11820=1041,6 mm
H=f+a-y=1240+110-1041,6=308,4 mm

B6 4: f=1290 , a=260, y=21 e (|— X)X ‘;;11290 (39400-11820)x11820=1083,6 mm
H=f+a-y=1290+260-1083 6=466,4 mm

B6 5: f=1340 , a=410, y=2" e (|— X)X 13411340(39400 11820)x11820=1125,6 mm

H=f+a-y=1340+410-1125,6=624,4 mm
*Tai MC104 -> x=15760 mm

4x40
3940

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

4x90
3940

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

7 (39400-15760)x15760=38,4 mm

B6 1: f=40 , a=110, y=‘:—2f(| — X)X =

B6 2: =90 , a=260, y=1—2f(l — X)X = (39400 15760)x15760=86,4 mm
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B6 3: £=1240 , a=110, y (| —X)X= 231540 (39400 —15760) x 15760 =1190,4 mm
H=f+a-y=1240+110-1190,4=159,6 mm
B6 4: £=1290 , a=260), y— (| —X)X= 4:1;;1590 (39400 —15760) x 15760 =1238,4 mm
H=f+a—y=1290+260—1238 4=311,6 mm
4x1340

B6 5: f=1340 , a=410, y— (|— X)X = = (39400-15760) x 15760 =1286,4 mm

39400°
H=f+a-y=1340+410-1286,4=463,6 mm
*Tai MC105 -> x=19700 mm

B6 1: f=40 , a=110, y— e (|— X)X = 4x40 — =™ (39400 -19700) x 19700 =40 mm

39400
H=f+a-y=40+110-40=110 mm

B6 2: £=90 , a=260, y— e (|— X)X = 4x90 =7 (39400-19700)x 19700 =90 mm

39400
H=f+a-y=90+260-90=260 mm

4x1240
39400°

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

4x1290
39400?

H=f+a-y=1290+260-1290=260 mm

4x1340
394002

H=f+a-y=1340+410-1340=410 mm
Ta c6 bang toa do cot thép DUL:

> (39400-19700) x19700=1240 mm

B6 3: f=1240 ,a=110, y=21 . L i—xx=

> (39400-19700) x19700=1290 mm

B6 4: f=1290 , a=260, y=—1 . L i—xx=

B6 5: f=1340 , a=410, y— e (|— X)X = - (39400—19700) x 19700 =1340 mm

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)

Bo

1 150 0 | 1356 | 144 | 1244 | 25,6 | 1164 | 33,6 | 111,6 | 38,4 | 110 | 40
2 | 350 0 |3176| 324 | 2924|576 | 2744 | 75,6 | 263,6 | 86,4 | 260 | 90
3 11350 | O |903,6 | 446,4 | 556,4 |793,6| 308,4 {1041,6| 159,6 [1190,4 110 | 1240
4 | 1550 | O |1085,6| 4644 | 724,4 |825,6| 446,4 |1083,6| 311,6 1238,4 260 | 1290
511750 | 0 |1267,6| 482,4 | 892,4 |857,6| 624,4 |1125,6| 463,6 |1286,4 410 | 1340

*Tim trong tam cot thép DUL:
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+ MC 100
[‘ T j_‘* . _ by = a, x (150x 2 +350x 2+1350+1550 +1750) ~807.1 mm

! .%: L 7xa,
LA Véi a,: dién tich 1 b6
! H,=150
| 1750
X 1550
| 10

'p . I » |

] » T s

T
D‘

+MC 101:

_a,x(135,6x2+317,6x2+903,6 +1085,6 +1267, 6)
o=

+y =594,7 mm
: 7xa,
|

® -
T P
| 1267 6
10855
9036
Yo . |
i
+MC 102:
vy, = a, x (124,4x2+292,4x 2+556,4 +724,4+892,4) ~429.5 mm
7xa,
+MC 103:
ry,= a, x(116,4x2+274,4x2+308,4 +446,4 +624,4) ~308.7 mm
7xa,
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

+MC 104:
/l/ iy, abx(1116><2+263 6x2+159,6+311,6+463,6)
7xa,

=240,7 mm

453 6

S,

3";] ] 11.515?_5|31}.E
I i I FF FF

- % —

+MC 105:

_2,x(110x3+260x3+410) .,

tYe

-
> o0

7xa,
H 150 i
i 410
zau

IIL.Tinh dac trung hinh hoc tiét dién:
1.Mat cat 105 (giita nhip):

a) Giai doan 1 (cing kéo cot thép DUL-trix 16 rong):

+A,=A -F,=875000-19782=855218 mm®

b axd? 3,14x60°
g\mnx )
T
g |

2 +F,=n, =7x =19782 mm?
/ 100 4
H

4
4o +MOo men tinh véi ddy: S°,,y ,=217,1 mm

[m
|-
-
—=
—
—

Yo S°,=S o - FoYp=767700000 —19782x217,1 = 763405327 mm®

SO
1= +yd = d_
2 CA

+y', =H, —y% =1007,4 mm

—_

892,6 mm

T
y]
=4

O T -

FEI
AN Moy E. 197000 ,

' 2 4n,=—>= =551 (hé s6 quy d6i tir thép sang bé
T "“E, 35750 (he 56 quy P Sats
H —F

|qE s tong)
F JI‘ g
b,
|
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

3 3

3 H
+11:nN.':—;mN.Hd.(yd1 —%)2 (b —QN).;1—2+(bt b, )4.(Y, —%)2 r28,

t qu 2 23 H
+2.Q,.qu(y 1 _t1 T4 +(b1 _h/v)

) Ry - Y,)

Hq d
2 12 +(b1_hN)'Hq2'(y 17 2

3 3
I,=250. 191020 +250.1900.(892,6 — %)2 + (650 — 250). % +

3 3
+2.300. Zf;’ +2.300.205(1007, 4 —80 — %)2 + (650 — 250). 4122’

(650 — 250).80.(1007, 4—%)2 +

+

+(650 — 250).425.(892, 6—%)2 ~19782.(892,6— 217, 1)’

l,= 3,3071.10" mm*

+W :'—;:370508936 mm®

1

1
t
Y1

+W

=328286977 mm’

t1

+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% —Y,)=551.7600.(892,6-217,1)=28287238 mm"

S, 28287238

=31,53 mm
A 897094

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

= 3,5066.10"* mm*

l, _3,5066.10"

=407237506 mm’
y', 861,07

+tW,, =

11
o ol JBE0BB0N

¢) Giai doan 3 (khai thac):

+A,=A,+ % xSxt, = A,+n, xSxt, =897094+0,774.2000.185=1206694 mm’

d
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TRUONG DHDL HAI PHONG

PO AN TOT NGHIEP

—

|
1
+
L V .
+ |
q1’—‘ ' \—‘ t
bl"\‘ ya
R
. ‘,
1
. C1 J
Hd 2 | \ll |2'
' d
F | yS g
il
. s
T |

|, =3,5066.10" +897094 x 240,9° + 0, 774[2000 x P

I, =6,5343.10" mm*

I, _6,5343.10

+S, ,=n,xSxt, X(ytz _%S) =

=0,774.2000.185. (1038, 93—%) = 290692728 mm’
te o S2o 200692728 00
> A, 1206694 ’

+y%. =y%, +c, =861,07 + 240,9=1101,97 mm

+y',=H, -y, =1900-1101,97=798,03 mm

3
= 1k A X, S+ S () + 2] -
185° 185

=21

+2000%185(798,03+

AW, = ~592965325 mm’
Ty 7 71101,97 m
I, 6,5343.10"
AW, =-2=929%930 _ 818803804 mim
v Ty T 798,03 mm
swo o= ts - 6984310% _ o619 mm

BT yh o+t 798,03+185

1.Mat cit 100 (tai gdi):
a) Giai doan 1 (truc 1-1):

L | j
H
1
A@ ot :
,ﬁ’% EJL t Y
| ] ¥s
3 \16 i
)
: N Y A S
H, 2 {0
2_ —_—
d et{l/‘i//-l-\ I
i d
~
Fo | y3 d
. yd Yy
: 2
T |
@ ]
. 1"
I I
by

bt = bl =650 mm, bv = b2 =100 mm, qu =205mm

axd? :7X3,14x602
4 4

+A,=A  -F,=1270000-19782=1250218 mm?

+F,=n, =19782 mm?

+Mo0 men tinh véi day: S°,,y , =807,1 mm
H,2 H
S°, :ble+2b/qu(Hd —tl—qu) -F,y,=

_ 650.19007 205

+2.100.205.(1900-80 - 7) —19782x807,1

= 1227701448 mm®

0
ry S°y _1227701448 _ o)
A 1250281

GVHD: TH.S PHAM VAN TOAN
SVTH : NGUYEN VAN HUYNH

- 116 -



TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

+y ', =Hy —y¢,=1900-982=918 mm

+e,= Y, -y, =982-807,1=174,9 mm

H, H Hy' H
+1,=D,. 1; +bH, . (Y, —7")2 +2h, .1—‘*21+2.bv Hy (v -t —7‘”1 ’—F e’
3 3
| = 650.191020 + 650.1900.(982—%)2 +2.100. 2:?25 + 2.100.205.(918—80—2;;5)2 -19782.174, 92

|,= 3,9451.10" mm*
|, 3,9451.10"

+W =L =270 401741344 mm?
=TT ogp
11
sw, =t =391 740455 mne
v, 918

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

_E, _ 197000

I T 35750

=5,51 (hé s6 quy ddi 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
A 1292094

=5,67 mm

+y =y —c =982-5,67=976,33 mm

+y',=H, —y*,=1900-976,33=923,67 mm

+,=1,+A, ¢+, A L (Y°,-y, )’ =3,9451.10" +1250218.5,67 * +5,51.7600.(976,33-217,1) *
=4,1868.10"* mm*

l, _41868.10"

+W , = =428830415 mm®
"y 976,33
I, _4,1868.10"
+W, =—2 =""—"_—"""" =453278768 mm®
©TV T 023,67 m

¢) Giai doan 3 (khai thac):

+A,=A, +%x Sxt, = A,+n, xSxt, =1292094+0,774.2000.185=1578474 mm?

d
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

+S, ,=n,xSxt, X(ytz _%S) =

—

:
.
N7

|
ol ’—‘ ' \_‘ : =0,774.2000.185.(923,67 —%) =238030464 mm®

b 3
i ¢

3 | RS
, 132 +c, = S, _ 238030464 ~150.8 mm
! 1 J A 1578474
' 1

2

! - +y%, =y’ +c,=976,33+150,8=1127 mm

i L Wyl =H, -y, =1900-1127=773 mm
Hep N ) t3 R
! | Yp *ly=1,+AxcC 2+nb[S><1s—2+S><tS(y3 +§5) 1=

185° 185

|, =4,1868.10" +1292094 x150,8% +0, 774[2000 x ET3 +2000x185(773+ T)Z] =

I, =6,634.10" mm*

l; _6,634.10"

+W .. =
VAN 1127

=588642413 mm®

11
tW,, = 15 6634107 858214747 mm®
y

Lwo = la 663410
© Tyt 773+185

1.Mat cat 101 :

=692484342 mm’

a) Giai doan 1 (cang kéo cot thép DUL-trix 16 rdng):

3,14x 602
X

2
7xd”_5 =19782 mm?

4 4

+F,=n,

] bz
L\WDS ¥ b, : 4, 100
g@F | - +A,=A  -F ,=875000-19782=855218 mm’

H

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

—

b'\..l’ I-I|II
! Yo S°,=S g - FoYp=767700000 — 19782x394,7 = 755935644 mm®

g0
[ +y % =—9=884 mm

2 A

+y',=H, —y% =1016 mm

—

T
ta

= -

Fa

E. 197000
+n, = =
E, 35750

=5,51 (hé s6 quy ddi tir thép sang bé

-

’p tong)

g
I

-; SR
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

3 3

3 H
+11:nN.':—;mN.Hd.(yd1 —%)2 (b —QN).;1—2+(bt b, )4.(Y, —%)2 r28,

t qu 2 23 H
+2.Q,.qu(y 1 _t1 T4 +(b1 _h/v)

) Ry - Y,)

Hq d
2 12 +(b1_hN)'Hq2'(y 17 2

3 3
|,=250. 191020 +250.1900.(884 —%)2 + (650 — 250). % +

3 3
+2.300. ij +2.300.205(1016 —80 — %)2 +(650—250). 412;3

(650 —250).80.(1016 %)2 N

+

+(650—250).425.(884—4725)2 —19782.(884 —594, 7)2

l,= 3,3844.10" mm*

+W :'—;:382850678 mm®

1

1
t
Y1

+W., =

t1

=333110236 mm’

+e,= Y, -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, (Y% —Y,)=5,51.7600.(884-594,7)=12114726 mm’

S, 12114726

_Oum ~135
A~ 897094 m

+y? =y —c =884-13,5=870,5 mm

+y',=H, —y*,=1900-870,5=1029,5 mm

+, =1 +A, .c%+n, A (Y Y,-y, )7 =3,3844.10" +855218.13,5% +5,51.7600.(870,5-594,7)
=3,4178.10"* mm*

l, _3,4178.10"

= 392624928 mm®
vy, 870,5

+tW,, =

11
ww, =12 234178107 0006001 mm

¢) Giai doan 3 (khai thac):

+A,=A,+ % xSxt, = A,+n, xSxt, =897094+0,774.2000.185=1206694 mm’

d
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

+S, ,=n,xSxt, X(ytz _%S) =

—

:
_\.k
N

=0,774.2000.185. (1029,5—%) = 268338060 mm®

L

+

b

[au}

B o Sop _ 268338060
2 A 1206694

=222,4 mm

! o +y%, =y’ +c,=870,5+222,4=1092,9 mm

F | 3

L i 4y, =H,-y", =1900-1092,9 =807,1 mm

o

o

"2 B t? t
! _ Ip >"I3:I2+A2><C22+nb[8><l’°“—2+S><ts(y3t+ES)2]:

185° 185

|, =3,4178.10" +897094 x 222, 4% +0, 774[2000 [, +2000185(807,1+ 7)2] =

I, =6,3752.10" mm*

|, _6,3752.10"

v 1092.9 =583328758 mm®

W, =

+W :;—3:—6'3752'10 = 789889728 mm®

LW o la 6375210

= - =642596512 mm’
© VT4t 807,1+185 mm

1.Mat cat 102 :

a) Giai doan 1 (cang kéo cot thép DUL-trix 16 rdng):
zxd? _ 314x60°
=7x

=19782 mm?

] ]
2 —_
X | / +F0_nb 4 4
L\mn ) b, L/, 100
1 I
| .
?L | |

/'r +A,=A ,-F,=875000-19782=855218 mm’
ML A/ +Mo men finh véi ddy: S°,,y ,=429,5 mm
t
h\.' 'W b'-..-’ l-I|II
/ ! 3‘5 SOd =S ;4 - FoYp=767700000 — 19782x429,5 = 759203631 mm®
: 50
1 — 15 +y % =—9=888 mm
Hy 2 / E';! 2 'A&
% +y', =H, -y’ =1012 mm
F o
o ¥ d
: 1 E. 197000 y ..
. Y S _ _ A A IR 2 ]
2 4n,= = =5,51 (hé sO quy doi tu thép sang bé
T "=E. " 3750 0t (e soauy poans
Hoo —
| P tong)
[ T [
by
| : ‘
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

3 3

3 H
+11:nN.':—;mN.Hd.(yd1 —%)2 (b —QN).;1—2+(bt b, )4.(Y, —%)2 r28,

t qu 2 23 H
+2.Q,.qu(y 1 _t1 T4 +(b1 _h/v)

) Ry - Y,)

Hq d
2 12 +(b1_hN)'Hq2'(y 17 2

3 3
I,=250. 191020 +250.1900.(888 — g)z + (650 - 250).% +

3 3
+2.300. ij +2.300.205(1012 — 80 — %)2 +(650—250). 412;3

(650~ 250).80.(1012 _%)2 N

+

+(650 — 250).425.(888 — 4725)2 —19782.(888 —429,5)°

l,= 3,36.10" mm*

+W :'—;:378378378 mm®

1

1
t
Y1

+W

=332015810 mm®

t1

+e,= 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,)=5,51.7600.(888-429,5)=19200146 mm’

S, 19200146

_ou _21.4
A~ 897094 m

+y? =y’ —c =888-21,4=866,6 mm

+y',=H, —y’,=1900-866,6=1033,4 mm

+,=1,+A, %+, A Y,y ,)?=3,36.10" +855218.21,47 +5,51.7600.(866,6-429,5) °
=3,4439.10" mm*

1, _3,4439.10

= 397403646 mm®
y',  866,6

+tW,, =

11
ww, =2 234439007 anrngtaa

¢) Giai doan 3 (khai thac):

+A,=A,+ % xSxt, = A,+n, xSxt, =897094+0,774.2000.185=1206694 mm’

d
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

+S, ,=n,xSxt, X(ytz _%S) =

—

:
_\.k
N

=0,774.2000.185. (1033, 4—%) = 269454942 mm®

L

+

b

[au}

Bor to = Sop _ 269454942
> A, 1206694

=223,3 mm

| - +y%, =y, +c, = 866,6 + 223,3=1089,9 mm

F | 3

L i 4y, =H, -y, =1900-1089,9 =810,1 mm

o

o

"2 B t? t
! _ Ip >"I3:I2+A2><C22+nb[8><l’°“—2+S><ts(y3t+ES)2]:

185° 185

|, =3,4439.10" +897094 x 223, 3* +0, 774[2000 x ot 2000x185(810,1+ 7)2] =

|, = 6,2324.10" mm*

|, _6,2324.10"

v 1089.9 = 571832278 mm®

W, =

+W :;—3:—6'2324'10 = 769337118 mm?®

LW o la _62324.10°

= - = 626308913 mm’
© VULt 81014185 mm

1.Mat cat 103 :

a) Giai doan 1 (cang kéo cot thép DUL-trix 16 rdng):
zxd? _ 314x60°
=7x

=19782 mm?

] ]
2 —_
X | / +F0_nb 4 4
L\mn ) b, L/, 100
1 I
| .
?L | |

/'r +A,=A ,-F,=875000-19782=855218 mm’
ML A/ +Mo men tinh véi ddy: S°,, y , =308,7 mm
t
h” L bu i
/ "yl §°,=S , -F,y,=767700000 — 19782x308,7 = 761593296 mm"
. .
1 — 1= +y ¢, =—2=890,5 mm
H.j 2 / E': 2 A
% +y', =H,—y% =1009,5 mm
F. d
o ¥ d
- 1 E, _ 197000 , ..
- ¥ s _ _ s IR .
2 4n,= = =5,51 (hé sO quy doi tu thép sang bé
T "SE, T a0 ot (hesoauy paang
Hoo — 4
| P tong)
[ T [
b,
| ) ‘
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

3 3

3 H
+11:nN.':—;mN.Hd.(yd1 —%)2 (b —QN).;1—2+(bt b, )4.(Y, —%)2 r28,

t qu 2 23 H
+2.Q,.qu(y 1 _t1 T4 +(b1 _h/v)

) Ry - Y,)

Hq d
2 12 +(b1_hN)'Hq2'(y 17 2

3 3
I,=250. 191020 +250.1900.(890,5— @)Z + (650 - 250).% +

3 3
+2.300. 2;’25 +2.300.205(1009,5— 80— %)2 +(650—250). 4125

(650 — 250).80.(1009,5—%)2 +

+

+(650 — 250).425.(890,5 — 4725)2 —19782.(890,5—308,7)°

= 3,3323.10% mm*

+W :'—;:374205502 mm®

1

1
t
Y1

+W., =

t1

=330094106 mm’

+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, (Y% —Y,)=551.7600.(890,5-308,7)=24363456 mm"

S, 24363456

_Su_ _27.1
A~ 897004 m

+y? =y —c =890,5-27,1=863,4 mm

+y',=H, —y*,=1900-870,5=1036,6 mm

+,=1+A, c%+n, A (Y Y,-y, )7 =3,3323.10" +855218.27,1% +5,51.7600.(863,4-308,7) ?
=3,4674.10" mm*

l, _3,4674.10"

= 401598332 mm®
', 8634

+tW,, =

11
ww, =2 234074107 o0 157305 mm

¢) Giai doan 3 (khai thac):

+A,=A,+ % xSxt, = A,+n, xSxt, =897094+0,774.2000.185=1206694 mm’

d
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

+S, ,=n,xSxt, X(ytz _%S) =

—

:
_\.k
N

=0,774.2000.185. (1036, 6—%) = 270371358 mm®

L

+

b

[au}

g S,, 270371358
+c, = =
A, 1206694

=224 mm

| i +y', =y’ +c, =863,4 + 224=1087,4 mm

F | 3

L i 4y, =H,-y", =1900-1092,9 =812,6 mm

o

o

"2 B t? t
! _ Ip >"I3:I2+A2><C22+nb[8><l’°“—2+S><ts(y3t+ES)2]:

185° 185

|, =3,4674.10" +897094 x 224% +0, 774[2000 x ot 2000x185(812,6 + T)2] =

l,=6,2717.10" mm*

l, _6,2717.10"

v 1087.4 =576761081 mm®

W, =

W, :y'_3=—6'2717'10 = 771806546 mm’

LW ol _62717.0°

= - =628678829 mm’
© TVTLT 812,61185 mm

1.Mat cat 104 :

a) Giai doan 1 (cang kéo cot thép DUL-trix 16 rdng):
zxd? _ 314x60°
=7x

=19782 mm?

] ]
2 —_
X | / +F0_nb 4 4
L\mn ) b, L/, 100
1 I
| .
?L | |

/'r +A,=A ,-F,=875000-19782=855218 mm’
ML A/ +Mo men finh véi ddy: S°,,y ,=240,7 mm
t
h” L bu i
/ "yl §°,=S , -F,y,=767700000 — 19782x240,7 = 762938472 mm"
: 50
1 — 15 +y % ==9=892 mm
H.j 2 / E': 2 A
% +y', =H, -y’ =1008 mm
F. d
o ¥ d
: 1 E. 197000 ’ ..
: ¥ S — _ A oA F ANy .
2 4n,= = =5,51 (hé sO quy doi tu thép sang bé
T ""E, 35750 (hé 56 quy psang
Ho —
| P tong)
3 i 3
b,
| ) ‘
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TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

3 3

3 H
+11:nN.':—;mN.Hd.(yd1 —%)2 (b —QN).;1—2+(bt b, )4.(Y, —%)2 r28,

t qu 2 23 H
+2.Q,.qu(y 1 _t1 T4 +(b1 _h/v)

) Ry - Y,)

Hq d
2 12 +(b1_hN)'Hq2'(y 17 2

3 3
l,= 250.191020 +250.1900.(892—$)2 + (650—250).%+

3 3
+2.300. 2525 + 2.300.205(1008—80—%)2 + (650 — 250). 4122

(650 - 250).80.(1008 - %)2 .

—+

+(650 — 250).425.(892 — 4725)2 ~19782.(892 - 240,7)?

l,= 3,314.10" mm*

+W :'—;:371524663 mm®

1

1
t
Y1

+W

=328769841 mm°

t1

+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, (Y% —Y,)=5,51.7600.(892-240,7)=27273838 mm’

S, 27273838

_ 2 ~30,4
A~ 897094 m

+y?,=y" —,=892-30,4=861,6 mm

+y',=H, —y*,=1900-870,5=1038,4 mm

+l,=1,+A, ¢4+, A (Y, ,)? =3,314.10" +855218.30,4 +5,51.7600.(861,6-240,7) *
=3,4833.10" mm*

l, _3,4833.10"

= 404282729 mm®
y', 8616

+tW,, =

11
s, =2 234833007 500 s6767 mme

¢) Giai doan 3 (khai thac):

+A,=A,+ % xSxt, = A,+n, xSxt, =897094+0,774.2000.185=1206694 mm’

d
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+S, ,=n,xSxt, X(ytz _%S) =

—

:
_\.k
N

|
qﬁ | W I = 0,774.2000.185. (1038,4—%) = 270886842 mm’

b 3
i t

. | RS
| F yo o See 270886882,

1 o J A, 1206694

Ho 2 Bk Ty
| l +y% =y°, +c, =861,6 + 224,4=1086 mm
| 3
" L W 4yl =H, —y, =1900-1086 =814 mm

a2 S t’ t

‘ _ I >l<|3:|2+A2><sz+nb[s‘xS_"‘S><ts(y3t+_s)2]:

' P 12 2

1 2 185° 185,
|, =3,4833.10" + 897004 224, 4° +.0, 7742000 -+ 2000 185(814+ = >)’] =

I, =6,2965.10" mm*

l; _6,2965.10"

+W,, =— =579788213 mm’
v, 1086
11
+W :'—fz—G’ 2965.10 = 773525798 mm®
Vs 814
11
+W, = ls _6,2965.10 =630280280 mm®

Ty, 4+t 814+185
IV:Tinh iing suat mat mat trong cot thép DUL:

1.Mat do ma sat :
Afpe = £ (1_eﬁ(kX+W))
Trong do :
- f,, :ing suat khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10""/mm
-1 =0.23.
-x :1a chiéu dai b6 cép tinh tir diu kich neo dén mat cat dang tinh us mat mat .Tinh khi kich
2 dau :
. 0.11. 0.1L. =~ 0.1L 4, 0.1L 1 0.1L ,

il 1
100 101 102 103 104 105

Y5=f
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+vay X cua tat ca cdc b tai MC100 déu bang khong .

+X ctlia bo tai mat cat 104 bang 1 nira chiéu dai toan b L, cia né.

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

X, =012 +(y) = X, =X,.

*Tai MC 102:

- 2
X, = X, +/(0.1)° +(y, - v)
#Tai MC 103:

- 2
X5 = X, + /(0.1 + (¥, - ¥,)
*Tai MC 104:

- 2 2
X, = X5 +J(0.10)2 +(y, - y)
a. Tinh cho bo 1:

X, =+/3940% +14.4? =3940,02 mm

X, =+/39407 + (25,6 —14.4)? =3940,01 mm.

X, = /39407 +(33.6 - 25,6)” =3940mm.

X, =+/39407 +(38.4—33,6)> =3940mm.
b.Tinh cho b6 2 :
X, =+/3940% +32,4> =3940,13 mm.

— /39407 + (57,6 —32,4)* =3940,08 mm.

— /39407 + (75,6 —57,6)% =3940,04mm.

x| X[ X

~

— |/3940% + (86,4 —75,6)? =3940,01mm.
chob6 3:
= /39407 + 446,42 =3965,2 mm.

e
=
5
=

N><|

— |J3940% +(793,6 — 446, 4)” =3955,26mm.

X

g = \/39402 +(1041,6 —793,6)* =3947,79mm.

X, =+/3940% + (1190, 4 —1041,6)* =3942,8 mm.
d. Tinh cho b6 4 :
X, =+/3940% + 464,47 =3967,27mm.

X, = /39407 + (825,6 — 464, 4)* =3956,52mm.

X, = /39407 + (1083,6 —825,6) =3948,43mm.

X, =+[3940% + (1238,4 -1083,6)> =3943,03mm.

GVHD: TH.S PHAM VAN TOAN - 127 -
SVTH : NGUYEN VAN HUYNH



TRUONG DHDL HAI PHONG

PO AN TOT NGHIEP

e.Tinh cho b6 5 :
X, =+/39407 + 482,47 =3969,42mm.

X, =+/39407 + (857, 6 —482,4)? =3957,82mm.
X, = /39407 + (1125,6 —857,6)? =3949, I mm.

X, =+/39407 + (1286,4-1125,6)° =3943,27 mm.
+a :1a tdng gid tri tuyét d6i cic géc udn cua boé ct tinh tir vi trf kich dén mat cat :

a=o,—a,.
Vé6i «,:1a goc tiép tuyén véi dudng cong tai goc toa do .
«, :1a goc giita ti€p tuyén véi duong cong tai toa do X .

-duong cong bo ct :
v *
yzw - tgax — #(1_%) .

'2 /2

/ X

> X

Y
aX

v Y \.\

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

+Tinh ¢, cho cac b6 (x=0):

. 4f 2X
Do 1 Htg e =077 = 35100

. 4f 2X
b0 2: tg e == (=) = 35200

b6 3: tgar, = ‘;’;f;oo —0,12588 —> @, =7.1751d0 =0.125229rad

b6 4 : tga, =329 _ 13006 —> o, =7,4612d0 =0.130223rad
° 39400 °

A0 _ 6 13604 > a, =7,7469d6 =0.135210rad
39400

-bo 5 : tga, =

440 1 _ ) =0.00406 - o, =0.2326d0=0.00406 rad

X0 1) 20.009137 - o, =0.5235d6 =0.009136rad
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Lap bang :
Tén b6 | x(mm) |L(mm) | f (mm) | ¢,(rad)
Bo1 0 39400 40 0,00406
Bo6 2 0 39400 90 0,009136
Bo 3 0 39400 1240 | 0,125229
Bo 4 0 39400 1290 | 0,130223
Bo6 5 0 39400 1340 | 0,135210
+Tinh «, tai cac mat cat cho cac bé :
(+)Tinh « cho cac b6 tai cac mat cat :
Cong thic: o =0q,-¢,
*Tai mat cat 101 ¢6 :x=3940 mm.
b6 1: >tga, =212y 4x40 | 233940, 055187 > o, =0,0032487 rad.
I I 39400 39400
Tuong tu ta c6 bang sau :
Tén x(mm) | L(mm) | f,(mm) | «, (rad) a,(rad) | a (rad)
bo
Bo 1 0 39400 40 0.003249 | 0,00406 | 0.000811
B6 2 0 39400 90 0.00731 | 0,009136 | 0.001826
B63 0 39400 1240 0.100711 | 0,125229 | (0.024518
Bo6 4 0 39400 1290 0.104772 | 0,130223 | 0.025451
Bo 5 0 39400 1340 0.108832 | 0,135210 | 0.026378
*Tai mat cat 102 c6 :x=7880 mm.
Tén bo | x(mm) |L(mm) | f,(mm) | ¢ (rad) | ¢,(rad) | a (rad)
Bo1 0 39400 40 0.002437 | 0,00406 | 0.001623
Bo 2 0 39400 90 0.005482 | 0,009136 | 0.003654
B63 0 39400 1240 | 0.075533 | 0,125229 | 0.049696
B6 4 0 39400 1290 | 0.078579 | 0,130223 | 0.051644
Bo 5 0 39400 1340 0.081624 | 0,135210 | 0.053586
*Tai mat ciat 103 ¢6 :x=11820 mm.
Tén bo | x(mm) |L(mm) | f,(mm) | ¢, (rad) | ¢,(rad) | « (rad)
Bo1 0 39400 40 0.001624 | 0,00406 | 0.002436
Bo 2 0 39400 90 0.003655 | 0,009136 | 0.005481
B63 0 39400 1240 | 0.050355 | 0,125229 | 0.074874
Bo6 4 0 39400 1290 | 0.052386 | 0,130223 | 0.077837
Bo6 5 0 39400 1340 | 0.054416 | 0,135210 | 0.080794
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*Tai mat cat 104 c6 :x=15760 mm.

Tén bo

x(mm)

L(mm)

f; (mm)

a, (rad)

a, (rad)

a (rad)

Bo1

39400

40

0.000812

0,00406

0.003248

Bo 2

39400

90

0.001827

0,009136

0.007309

Bo3

39400

1240

0.025178

0,125229

0.100051

Bo 4

39400

1290

0.026193

0,130223

0.10403

Bo6 5

=X I I I )

39400

1340

0.027208

0,135210

0.108002

*Tai mat cat 105 thi tat ca cacbécé o, =0= a = ¢,.

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

a.Mat cat 101:

1-g G Af e

—(kx
(kx+ pux) (MPa)

Bé| L f, K X

H o e

39400.1 | 1488 | 6.67*%107-7 | 3940.02 |0.23| 0.000811 |2.7182| -0.0028 [0.0028| 4.182

39400.5 | 1488 | 6.67*10"-7 | 3940.13 |0.23| 0.001826 |2.7182| -0.003 | 0.003 | 4.5285

39504.1 | 1488 | 6.67%10"-7 | 3965.2 |0.23| 0.024518 |2.7182| -0.0083 |0.0082| 12.275

39512.6 | 1488 | 6.67%10"-7 | 3967.27 |0.23| 0.025451 |2.7182| -0.0085 |0.0085| 12.594

DN | W N -

39521.5 | 1488 | 6.67%10"-7 | 3969.42 |0.23| 0.026378 |2.7182| -0.0087 (0.0087 | 12.911

Y Af,. 46.49

Afoe /7 6.6414

a.Mat cat 102:

_(kX + ,UO() 1- e*(xﬂffl: Af PE

Bo) L " (MPa)

K X Yz a e

39400.1| 1488 | 6.67+10"-7 | 7880.03|0-23| 0.000811 |2.7182| .0.0054 | 0.0054 | 8.0762

39400.5 | 1488 | 6.67*10"-7 | 7880.21(0.23| 0.001826 |2.7182| .0,0057 | 0.0057 | 8.4218

39504.1 | 1488 | 6.67%10"-7 | 7920.46|0.23| 0.024518 |2.7182| .0.0109 | 0.0109 | 16.163

39512.6 | 1488 | 6.67%10"-7 | 7923.79|0.23| 0.025451 |2.7182| 0.0111 | 0.0111 | 16.482

DN B W N -

39521.5 | 1488 | 6.67%10"-7 | 7880.03|0.23| 0.026378 |2.7182| .0.0113 | 0.0113 | 16.753

Y Af,. 65.896

Afo 17 9.4138
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a.Mat cat 103:
Bs| L | f,| K x | x| a e | o) L€ A
(MPa)
1 |39400.1 | 1488 | 6.67*10"-7 [11820.03/0.23| 0.000811 |2.7182| _0.0081 | 0.008 | 11.96
2 139400.5 | 1488 | 6.6710"-7 11820.25/0.23| 0.001826 |2.7182| .(.0083 |0.0083| 12.305
3 139504.1| 1488 | 6.67+10"-7 [11868.25/0.23| 0.024518 |2.7182| _0.0136 |0.0135| 20.034
4 139512.6 | 1488 | 6.67*10"-7 [11872.22/0.23| 0.025451 |2.7182| .0.0138 |0.0137| 20.352
S 139521.5| 1488 | 6.67*10"-7 [11820.03/0.23| 0.026378 |2.7182| _.0.014 |0.0139| 20.614
Y Ao 85.2653
Ao 17 12.1808
a.Mat cat 104:
Bo| L fo K X 7 a e —(kx+ ) 1-g ¢ Aler
(MPa)
1 [39400.1 | 1488 | 6.67%10"-7 15760.03/0.23| 0.000811 |2.7182| _0.0107 |0.0106| 15.834
2 139400.5 | 1488 | 6.67*10"-7 [15760.26/0.23| 0.001826 |2.7182| .0.0109 |0.0109!| 16.178
3 139504.1 | 1488 | 6.67+10"-7 [15811.05/0.23| 0.024518 |2.7182| _0.0162 |0.0161| 23.889
4 139512.6 | 1488 | 6.67*10"-7 [15815.25/0.23| 0.025451 |2.7182| .0.0164 |0.0163| 24.207
5 |39521.5| 1488 | 6.6710"-7 [15760.03 0.23| 0.026378 |2.7182| .0,0166 |0.0164| 24.465
2 Afpr 104.573
Afpe /7 14.939
a.Mat cat 105:
Bo) L | fy | K S 1 B B O i B
(MPa)
1 /39400.1| 1488 | 6.67*10"-7 | 19700.1 |0.23| 0.000811 | 2.7182| -0.0133 | 0.0132 | 19.698
2 139400.5 | 1488 | 6.67*10"-7 119700.3 |0.23|0.001826 | 2.7182| -0.0136 | 0.0135 | 20.041
3 |39504.1| 1488 | 6.67*10"-7 1 19752.1|0.23/0.024518 |2.7182| -0.0188 | 0.0186 | 27.732
4 |39512.6 | 1488 | 6.67*10"-7 | 19756.3|0.23|0.025451 [2.7182| -0.019 | 0.0189 | 28.05
5 [39521.5| 1488 | 6.67*10"-7 19760.8 |0.23|0.026378 | 2.7182| -0.0192 | 0.0191 | 28.365
Y A 123.89
Afpe 17 17.698
2.Mait do truot neo :
AfPA:A_L*EP

Itb

Trong d6 : 1dy AL =6mm/1neo.

E, =197000MP,
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l, =39467.8mm

6
39467.8
3.Mat do nén dan hoi bétong (moi lan cang 1 b6 )
_(N-DLE
PES 2N ECI cgp
Trong d6 : N=7 bo.

E, = 4800, f, ,véi f; =80%f, =0.8x40=32MP, .

Suy ra: Af,, = *197000 = 29,95MP, (cho tat ca cdc mat cat)

Af

f,: cudng do bé tong lic cang.
E, = 27153VIP,
f,, =0.8f,, =0.8x1860=1488.
f ;0N sudt tai trong tam ct do luc céng da ké dén mat us do ma st +tut neo va
do trong .
-luc cang : P = [ fi— Afoc +Af, ]x A, xCoscr.
Trong do6 :
a :1a g6c trung binh cua tiép tuyén vdi cdc bé tai mat cit tinh todn
3.1.Luc cang p, tai cac mat cat la :
a.MC 100 :
P = 1488-29,95 x7600*0.998 =11059017.64 N.

V6i o =(0.186%2+0.418%2+5.75+5.98+6.211)/7=3.709 = cos o’ = 0.998.
b.MC 101 :

P = 1488—(6.64 +29,95) *7600*0.999 =11019685.28 N.
c.MC 102 :

P = 1488-(9.41+29,95) *0.999*7600 =10998654.34 N.
d.MC 103 :

P = 1488-(29,95+12.18) *0.999*7600 =10977623.39 N.
d.MC 104 :

P = 1488—(14,94+33.95) *0.999*7600 =10926298.76 N.
e.MC 105 :

P = 1488-(29,95+17.7) *1*7600 =10946660 N.

3.2.Tinh f_, cho cac mat cat :

P P M

fcgp Ag Ig g Ig eg
Véi M, :moémen do trong lugng ban than g, tinh theo TTGHSD.
-Tai MC 100 :(M; =0).
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11059017.64 11059017.64x1115,5
1270000 3.413x10"
-Tai MC 105 :
10946660 _10946660x1115,5° 3929x1115,5
o 875000 3.413x10" 3.413x10"
Vay mat do nén dan hoi bétong (Af . ) la:
“MC 100 :
(8—1)*197000%|-9.92
Afees = 2x8*27153

=—12.64MP,

= —23MP,

=31.5MP, .

-MC 105 :
(8—1)x197000x- 23
Afpgs =
2x8x27153
4.Mat us do co ngot bétong (kéo sau):
-Tai tat ca cdc mat cat nhu nhau :
Afpgr =93-0.85H ,v6i H do 4m =80%.
Afpgr = 93-0.85x0.8 = 25MP, .

5.Mat us do tir bién bétong.
Afpn =120f, —7.0Af, > 0.

=73MP,.

Trong do :
- f, 12 us tai trong tam ct do luc nén P, (da ké dén mat do ma st ,tut neo va nén
dan hoi ) ,va do trong lugng ban than.
-Tinh luc P, cho cdc mat cat :
R = Ipi — (Afpe +Afp, + Afpes :*APS *cosa .

*MC 100 :
P =[1488—-(57+31.5)]*7840*0.998=1095013584N .

Af 4, =0 ,vi mOmen =0.

1095013384 1095013584*1971°

o = - 7 =—9.7MP,
12524126  4.155330111410
— Afpr=12.0x9.7=116.4 MP, .
*MC 105 :
P =[1488-(38.41+57+73)]*7840*1=103455856N
Suy ra MC L/2:

103455856 103455856x760° _ 4693.1x10° X760
> fp = - ot = —21.2MP,.
7764126 3.064459510"  3.06445950

Af, :us do tinh tai 2va tinh tdi 3 gay ra :

M,+M
Af = M, (dps—y”z)+‘°’|—'p(dps—y"3).

cdp_l
c 2 c 3

o8
W
\

GVHD: TH.S PHAM VAN TOAN -1
SVTH : NGUYEN VAN HUYNH



TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

_3089x10°
3.317x10"

(389.66+551.12) *10°
5.22571x10™

*1072=4.09 MP,

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 .

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

Mat cit | Afo. (MPa) | Af,,(MPa) | Af, (MPa) | Af, (MPa) | Af,c,(MPa)
100 0 57 9.7 0 116.4
101 25.02 57 275 4.09 301.37
102 29.51 57 24.04 7.01 239.41
103 34 57 21.93 8.75 201.91
104 38.41 57 21.2 9.34 189.02
105 38.41 57 21.2 9.34 189.02
6.Mat irng suat do chung cthép :

Afog, = Afog, + Afps .
-Céang sau gan ding : Af,, =0.
-Tinh :
Afpe, =0.3[138-0.3Af o —0.4Af e —0.2(Af g + Afpeg)] -
*MC Goi :
Afpg, =0.3138-0.3%0—0.4*31.5-0.2(25+116.4)] = 29.136MP, .
*MCL/2 :

Afps, =0.3[138—-0.3*38.41-0.4*730.2(25+189.02)] = 16.342MP,

Téng hop cac tng suat mat mat
e Mat mat tic thoi : Af,, = Af o + Af,, + Af

Mat cat Afpe (MPa) Afp, (MPa) Af s (MPa) Afpr; (MPa)
100 0 57 31.5 88.5
101 25.02 57 94.6 176.62
102 29.51 57 82.85 169.36
103 34 57 75.54 166.54
104 38.41 57 73 168.41
105 37 57 73 165.44
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e Mat mat theo thoi gian : Af,,, = Af o + Af g + Af

Mit cat Af oz (MPa) Af oo (MPa) Af o (MPa) Af,r, (MPa)
100 25 116.4 29.136 170.54
101 25 301.37 8.214 334.58
102 25 239.41 12.9375 277.35
103 25 201.91 15.6606 242.57
104 25 189.02 16.3419 230.36
105 25 243 17.8645 200.45

e Toéng mit mdt: Af,, = Af,, +Af,,

Tiét dién Afpr, (MPa) Af or, ( MPa) Afor ( MPa)
100 88.5 170.54 259.04
101 176.62 334.58 511.2
102 169.36 277.35 446.71
103 166.54 242.57 409.11
104 168.41 230.36 398.77
105 168.56 245.87 511.2

V.kiém toan theo ttgh cudong do 1 :
1.Kiém tra sitc khang uén :

Do ta c6 bé tong ban mat cdu va bétong dam c6 cudng do khac nhau nén ta quy déi bétong
mat cdu vé bétong lam dam.Ta chi quy ddi theo chiéu rong ban cdnh chit khong quy déi chiéu
cao ban canh.

Hé s6 quy déi n = %

:>n:—D 0045 foe _ for _ \/7 0,746
Eg 0,045. y \/g \/g
b’,=0.7746*1900=1471.74mm
Xem ti€t dién la ti€t dién chit T
*kiém tra MC 105 (b6 qua c6t thép thuong):
Vi tri truc trung hoa :

+gia thiét truc trung hoa qua cénh :
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h,
Vo b T 0.8
\: i fa EN
T ] [ a/2
[ } _
H . I
My
Z
AF
+ @/ 3 : Apsfps
'
i —b—
C = APSpr f
0.85f. b +KA,

d

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

[3;0,85—@. 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—"y) =0.28
pu

7600x1860
0.85x50x0,693x 2000 +0.28 x 7600 x 1

C= =231.6 mm > h;= 185mm

1860
867,9

+gia thiét truc trung hoa qua céanh :

+Stc khang danh dinh cta tiét dién :

M, = A fos (d, —g) +(b-b,)h0.85% £.’(h/2-a/2) ,

GVHD: TH.S PHAM VAN TOAN - 136 —
SVTH : NGUYEN VAN HUYNH



TRUONG DHDL HAI PHONG PO AN TOT NGHIEP

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

I 231.6
foo = f  (1—-k—)=1860*(1-0.28x ———) =1849MP, .
PS pu( dp) ( 7600) a
196,86 185 196.86)

2 2

M, =7600*1849*(1867.9— ) +1750*185*0.85*50* (

=2.935.10" Nm = 29348KN.m
+Kiém tra:M, <gM_§=1M, =M,,, =1835512KN.M — dat .
2.Kiém tra ham luong cthép toi da :

££0.42.
d

d = Ass fosd _ 7600*1849*1867,9
© T AL 7600*1849
C=231.6mm <0.42d,=0.42x1867,9=784,5 mm — dat .
3.Kiém tra ham luong cthép toi thiéu :
oM, >min §2M_ 1.33M,
Trong do :
M., :moémen bat diu gay nit dam BTDUL tiic 1a khi d6 us bién duéi dat tri s6 us kéo

=1867,9mm.

cr?

khiuonla: f, =0.63,/f, =0.63/50 =4.45MP, .
-phuong trinh M, véi tiét lién hop cang sau (3 giai doan).
oot By Moye Mg Mat My o, AN
A 4 I, I, I,
+P, = (0.8, — Afpr)As , Afpr = Afpr, +Afr, =398.77MP,.
+ M, :moémen MC 105 do tinh tai 1 =3929 KN.m(TTGHSD).
+M,:moémen MC 105 do tinh tai 2=2530 KN.m.
+M,:mo6men MC 105 do tinh tai 3=1792 KN.m.

+M,,= 1.25XM, + M, mg,, =4151.475KN.m .

ys =4.45Mpa

+AM :1a phan momen thém vao dé tiét dién bt dau nit.
P, =(0.8x0.9*1860 —398.77)* 7600 = 7147268 N
*thay cdc s6 lieu MC 105 vao phuong trinh dé tinh AM .
7147268 7147268*1115,5 3929 2530

4.45 = - ,6+ = ,6+———--86107+
875000  3.413.10 3.3071.10 3.5066.10
Loz 4151375) 110197+ —2M 110107
6,5343.10 6,5343.10

AM =8.718.10°N.mm=38718 KN.m
> M, =AM +M,+M, + M, +M,, =21120.475 KN.m

M, =M, =17874.1KN.m

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

cr?
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>min{25344.57 ,23772.55 KN.m}
— oM, =29348 > 23772.55KN.m — dat.

4.Kiém tra sitc khang cit cia tiét dién :
-Tinh cho tiét dién 6 gan goi :
Stic khang cat tiét dién =gV, ,v6i ¢ =0.9
V, :stic khang cét danh dinh .
Ve +Vs +V,
V,=min ,
0.25fb,d, +V,
V. :stic khdng cat do bétong.

V,=0.0838./f.b,d,.

V, :sttc khang cat do cot dai .

S

V = A, f,d, (cotgd + cotga)sina
S SV
>V .= M .
S SV
V, :stic khang cat do c6t thép DUL (xién):

Vo1 o =90° (g6¢ cot dai )
g

V, = fiAsing ,voi f :cudng d9o tinh toédn ctdul.
a :gbc trung binh .
Trong cac cong thic trén :
b, :1a chiéu day nho nhat ctia sudn dam -didu dim b, =b, = 650mm.
d, :chiéu cao chiu cét c6 hiéu cta tiét dién —khoang cach hop luc trong mién chiu nén va
kéo cua tiét dién .
Pau dam:

335

o hf

dp

1950

806.0

L es00 J
+gan ding chiéu cao mién chiu nén ,1dy bang chiéu cao mién chiu nén MC 105.
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C=2053—>d, =d, —% =1950—806—¥ =104135mm.

d, -<=10414
2

Mat khdc d, = max{0.9d,, =937.22 + - d, =1404mm.
0.72h =1404

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

N e

L Ny cot dai 2 nhanh

e e

Trong d6 v6i L=40m — dau dam b, =650 — c6t dai ¢ =16 -4 nhanh .1 nhanh

Td?  3.14x167
4
+ f,:cuong do cot dai =400MP,.

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

+S, :budc cot dai (khoang cach cac cot dai )
+ S :1a hé so tra theo bang lap san.
+@: 1a gbc cua ting sudt xién tra bang .

*PE tra bang tim B va® phai tinh 2 thong s6 12 \f/_ va g,.
-v6i V 1a ing suét cat
VU
#xb,xd,
V, :1a luc cat tinh todn theo TTGHCD 1,4 =0.9.
. M,/d,+0.5V, cotgdb.
‘ E, A
M, :1a momen udn tinh theo TTGHCD1.

Nhu vay dé tra bang tim @ phai tinh &, — dé tinh &, phai bi€t ® .Vay phai thir dan theo

trinh tu sau :

a.Tu biéu dé bao momen va luc cit :
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«—0.11=4180—«
- My Mys
v
Vs ~Vu Ve
-

- M, vaV, lay cach tim goi 1 doan d, .
Véi: M, =8390.25KN.m
V,, =17411KN.m.
V,,, =1360.6KN.m
d, =1404mm .

v Mis 4 _ 839025
“T0a Y 4150

*1404=283853KN.m.

V-V, _
Vi =Viss +ge'0—”8xdv _ 13606+ - 4117130001 104 148033KN .

b.Tinh ing suat cat :

3
Ve 14803310° o0
#xb,xd, 0.9%*650*1404
vV _18 403,
f. 50

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

*1N6 * 3 *
. :8390.25 10°/1404+0.5*%1489.33.10 1.192:4_441073.
1 197000* 7840
V

—=0.03
Theo ! f.

£, = 4.44x107

. Tra bang — ®, =28.75°, 8, =3

+s0 sdnh @, va ®, khdc nhiéu — lam lan thi 2 : cotg28.75° =1.823.

8390.25*10° /1404+0.5*1489.33.10° *1.823 .
g, = =6.7310°.
: 197000*7840

Theo \f/— va g, —>trabing > @, =2919° va 3,=28.

c
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Vay so liéu dé tinh : ®=29.19° vd f=28.
d.Bo tri cot dai truée roi kiém tra :
Bud6c dai :
A, 804.4* 400

S, < = =843.44mm.
0.083,/fb, 0.083*y50*650

V, =1741KN <0.1f_b,d, =0.1*50*650*1404=4563KN nén —

cTvTv

S, <min(0.8d,;600mm).
Vay S, <600mm —chon c6t dai ¢16—4nhanh S, =300mm — kiém tra .
V, = minV} +V, +V, va 0.25fb,d,) = 7278KN .
+V, =0.0834,/f,b,d, = 0.083*2.7*/50x650x1404=14.46KN .

+V =V /D -V, -V, =1741/0.9 -14.46-

SV = %—Vc _y 119280592 400560 07 -201863,49.

p

+V, = f A sing,.

-Tinh goc «, cta cac bé cap tai x=d, =1404mm .

10 g 2218 157938 54 —0.78°.
29400 29400

Tuong tu cho céc b6 khac
— o, = P(0.78+1.43)+7.18+7.81+8.44 /7 =3.97° — sine,, = 0.069.

V, = (0.8f,, — Afy)Ag Sina, = (0.8x0.9x1860— 408.30)x4836x0.069 = 312.70KN.

+b6 1:tga=$(1_?):

Cuoi cung kiém tra stic khang cat :
V, =1144KN < 0.9(V, +V, +V,) = 0.9(265+1079+312.70) =1491KN —dat.
VIL.KIEM TOAN THEO TTGH SU’ DUNG :
1.Kiém tra @ng suat MC 105 (giita nhip ):
1.1.giai doan cang kéo cot thép (ngay sau khi dong neo):
+cudng do bétong: f, =0.8f, = 40MP, .
+cuong do ct dul : fi =0.74f, =0.74x1860=1376.4MP, .
+ A, =7764126mm*
+1, =3.0645*10"mm*, e, = 760mm, y; =1010mm, y;" =940mm, M, = 4693.1KN
a.Kiém tra ting suat bién duéi (us nén):
P Rxeg

fo, = —A—'—I—*yld +%*yld <0.6f, =19.2MP,.

9 g g

P, = (f,; — Afor) Ass = (13764 -168.41)*7840= 94706416N
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94706416 94706416*760 4693*10°
bd |~ - 1010+ ——
7764126  3.0645*10 3.0645*10

*1014 =|-20.45<0.6f; = 24MP,.

b.Kiém tra tng suat bién treén :
{< 1.38MP,

<0.25,/f, =1.77

P PRe M,

— i 17g \,tr tr
fmr——A—+|—y1 —ryl

g g
Thay s6 :
94706416 94706416*760*940 4693.1*10°*940
= TT776416 | 30645%10%  3.0645%10"
1.2.Giai doan khai thac (sau mat mat toan bo):

=-1.14MP, <1.38— dat

a.kiém tra ing suat bién dudi :
f,=08f, =08%0.9*1860=13392MP,.

Jlycnén : P =(f, —Af,) A = (1339.2-398,77)*7840=73729712N .

 Pe M, +M_ +M .
gm0 e Mye My Mt M,y “‘)yg <05,f, =3.54.
Ag Ig Igl |g2 IC
73729712 73729712*760 46931*10°
L= - U x10104+ o
776416  3.0645%10 3.0645*10
* 6 * 6
, 308827°10° o (389.66+551.12+390f.3) 10
3.31694*10 5.2257085*10

=0.76MP, <0.5,/f, =354

— dat.

1010+

*1132

b.Kiém tra ing suat bién trén : y" =940mm, yy =904mm, y{ =628mm

' Pe .
— ey Sy e yr S g1 <0451, - 0.45%50 - 225MP,.

g g9 g c c

btr —

7764126 3.0645*10" 3.064510"  3.3169410" 5.225708510"

* 6 *x 6 6
73729712 . 73729712 760*940_ 4693.110° *940 3089.2710 *904 3902.3.10 *90{

<0.45f, =0.45*50 = 22.5MP,
=|-21.8MP,| < 22.5MP, —dat.
2.Kiém tra us mat cat goi 100 :
2.1.Giai doan cang kéo :
P =(f,; — Af;,) A cOsery
-Trong do6 :
+ o =(0.55x2 +0.83x2 + 2.76+ 6.05+ 6.33+ 6.6) /8 = 3.0625d0

— cosay’ = 0.997.

+P = (f; — Afor) Asg COSG = (1488—168.41) * 7840*0.999 = 1033524001N
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+A, =12524126mm?, | =4.155x10" mm* e, =191Imm, y," =953mm, y; =997mm,M =0

a.Kiém tra us bién dudi :

_ 10335240 103352407191, 955 _ 1 1278MP,| <19.2MP, —> dat.

712524126  4.155x104
b.Kiém tra thé trén :

P Pe, , 10335240 10335240191

f. = = +
A 1 Y 12524126 4.155x10M

9 9

2.2.Giai doan khai thac:
P =[1339.2-(88.5+170.54)]*7840*0.999 = 8459986N .

*997 = -8.04MP, (nén)< f, — dat.

|, =6.7810"mm* ,yy =748mm,yy =1202mm.
a.Kiém tra us bién dudi :
i_ Pieg d_ 8459986 8459986*396

f o= __ _
bd A | Y2 1305718  6.78*10"

9 g9

*1202=-12.4MP, — dat(nén).

b.Kiém tra us bién trén :

P Pe, . 8459986 8459986*396
fbtr:__+ Y, =—— + %1 ALl
A 1305718  6.78*10

g g
VILTINH DO VONG KET CAU NHIP :
1.Kiém tra do vong do hoat tai :

*1202=-6.5MP, — dat(nén).

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

p.b.x

— |2_b2_x2
6.EC.IC.I( )

Yx

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

Pir P2 P3
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p, =145x10°N, p, = p,, p; = 35xL0°N —>tinh do vong khong c6 hé s6 :
+ Do vong MC giita nhip 105 do cac luc p, » b=14700+4300=19000mm,x=14700mm.
yP 145x10°x19000x14700x(29400° —19000° —14700°)

x I =6.25mm.
6x30358x3.473722x10" x29400
+D0o vong MC 105 do p, —
3 3
yP: = p,.l _ 145x10°*x29400° _—7.27mm.
48.E..1, 48x30358x3.473722x10"
+DPo vong MC 105 do p, » b=10400mm, x=14700mm.
o, 35x10°x10400x14700x(29400F —10400° —14700°)
s = =1.56mm

§ 6x30358x3.473722x10" x29400
+P0 vong cac dam chu coi nhu chiu luc giong nhau khi chat tat ca cac lan xe .
<1 B, 12000-2x500
-sOlanxe :n_ = =
3500 3500
-hé s6 xung kich (1+IM)=1.25.
+Po vong 1 dam chu tai MC 105 :
P p2 P3
:(y +y +y )nL X125,
n
(6.25+7.27 +1.56)x3
y= 5

=31=3lan.

vGi n=s6 dam =5.

y

x1.25=11.31mm.

+Kiém tra:y < ixI —>11.31< 29400 =36.75mm — dat.
800 800

2.Tinh d¢ vong do tinh tai —luc cang trude va do vong (MC 105):
2.1.D0¢ vong do luc cang ctdul:

5w’
Aoy = —mo—
" 384EI,

Trong d6: w="P® e e, =872mm, I, = 2.9561030"mm*

2’
p=(0.8f,, —Af.;)As = (0.8x1860-408.30)x4836=525150N .
_ 8x525150%872

=42.38.
294007
Ay = - 5x42.38x29400" _ _45.94mm.
384x30358x2.956103x10"
2.2.D¢ vong do trong lugng ban than dam(giai doan 1):do g, = 22.19N/mm
5 gt 5x22.19x29400'

= 24.05mm.

AQ. = _ -
9 384 E.Ig 384x30358x2.956103x10"

2.3.Do vong do tinh tai 2 : g, = 6.32+2.56 =8.88N /mm.
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4
Ag, = 5 g,I* 5x8.88x29400"

= ] = =8.19mm.
384 E.I, 384x30358x3.47372210"

*Po vong do luc cang +tinh tai :goi la do vong tinh vy, .
y; =—45.94+24.05+8.19 = -13.70mm.
Vay dam c6 do vong khi khai thac 1a :13.70mm.
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