TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

PHAN II : THIET KE KI THUAT
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phdn 2: Thiét ké k5 thudt

CHUONG I : TINH TOAN BAN MAT CAU

+Chiéu dai ddm: 31 m

+Khé cdu: B=8.0+2x1.0 m

+T4i trong: doan xe HL93, nguoi di bo: 300kg/m’

+Quy trinh thiét k¢ BGTVT 22 TCN 272-05.

+Tiéu chudn thiét k& dudong 6t6 TCVN4054-05.
Vat liéu :

+Cudng do bétong 28 ngay tudi f, = 50MPa.

+Cudng do thép thuong F, = 400MPa.
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1.PHUONG PHAP TiNH TOAN NOI LUC BAN MAT CAU.
-Ap dung phuong phap tinh to4n gan ding theo TCN 4.6.2( diéu 4.6.2 ctia 22TCN272-05) .
Mt cdu c¢6 thé phan tich nhu mot ddm lién tuc trén cac goi 1a cdc dam.
II. XAC PINH NOI LUC BAN MAT CAU.
o So'db tinh va vj tri tinh ndi lue:
Ban mat cau lam viéc theo hai giai doan.
* Giai doan mdt : Khi chua n6i ban , ban 1am viéc nhu mot dam cong son ngam & suon dam

-. So d tinh: La so d6 mut thira, chiu tai trong phan bd déu : g1

1§

20

+Trong luong ban than ban:
DC=W_z= g, = h,,, *Ygrer = 0.2 x 24 = 4.8 KN/m® = 4.8 x10”° N/mm”.
2300

[sz ( jz
+ M i gbi: = 2) _ sl 2 =
omen tai go1: Mo = gl.T = 4,8x10 - 3174(N.mm)

* Giai doan hai : Sau khi n6i ban, ban dugc n6i bing mai néi udt, dé truc ti€p v6i dam ngang.
Dé tinh ndi luc & giai doan nay, phai tinh tai trong tac dung lén ban:

1.Xé4c dinh chiéu rong ban canh hitu hiéu:

* Téng chiéu dai mot ddm 12 31m , dé hai ddu dAm moéi bén 0.3m dé ké len g6i. Nhu vay
chiéu dai tinh todn cta nhip cau l1a: 30.4 m.

* DOi vdi dam giita :

- Bé rong ban canh hitu hiéu c6 thé 14y gia tri nho nhat cua :

+ 1/4 chiéu dai nhip =30400/4 =7600 mm

+ 12 1an do day trung binh ctia ban cong véi s6 16n nhét ctia bé day ban bung dam hodac 1/2
bé rong ban canh trén cua dam chinh:

| 1800/2
=12x200 + max| ,pp =3300 mm

+ Khoang cich giita cic ddm ké nhau = 2300 mm.
* Doi vdi ddm bién :
- Bé rong canh dam hitu hiéu c6 thé 14y duoc bang bé rong hitu hiéu ctia dim ké trong
(=2300/2 = 1150) cong tri s6 nho nhat cta :
+ 1/8 chiéu dai nhip hitu hiéu = 30400/8 = 3800 mm
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phdn 2: Thiét ké k5 thudt

+ 6 1an trung binh chiéu ddy ctia ban cong s6 16n hon gitta 1/2 do ddy ban bung hoac 1/4 bé

rong ban canh trén cua dam chinh :

[ 200/2
=6 x 200 + max| 1gpp/4 = 1650 mm

+BE rong phan hang = 1150 mm —b,= 1150 + 1150 = 2300 mm.

K&t luan bé rong canh hitu hién:

Dam giita ( b,) 2300 mm

Dam bién (b,) 2300 mm

2-Xéc dinh tinh tai cho 1 mm chiéu rong cua ban.

1 -Trong luong ban mdt cdu :
Ws=H, x 7, =200 x 2.4x10 * =480 x10° N/mm’
2- Trong luong ban miit thita: W,=W,
3- Trong luong lop phu:
-L6p phit mat cau :

+ Bé tong Asphalt day Scm trong,lugng riéng 1a 22,5 KN/m’.

+ Bé tong bdo vé day 3cm trong,luong riéng 1a 24 KN/m’.
+ L6p phong nuéec Raccon#7(khong tinh)
+ L6p tao phang day 3 cm,trong luong riéng 1a 24 KN/m’.

Tén I6p B?r:;‘y TL rieng (KN/m®) | Knéi Iugng (KN/m?)
BT Asfalt 0,05 225 112
BT bao vé 0,03 24 072
L&p tao phang 0,03 24 0,72

= Tinh tai rai déu cua 16p phu tinh cho Imm céu la:
W,y =112+0,72+0,72 = 2,56 KN/m?
4-Trong luong lan can :

P,=(( 865x180+(500-180)x75+50x255+535x50/2+(500-230)x255/2))x2.4x107

=240250 x 2.4 x 10°=576600x10°=5.766N/mm

o
Q

865

C4u tao lan can
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3- Tinh néi luc ban mit cau :

1- Noi luc do tinh tdi:

( Noi luc tinh cho dai ban ngang c6 chiéu rong 1a 1 mm)
1.1. Néi luc do lan can:

- Tai trong lan can coi nhu mot luc tap trung cé gid tri B, =5.766N /mm dat tai trong tam
ctia lan can .
- Xép tai lén dah dé tim tung do dah twong ting .
- Tra bang véi:
L, =1150—-150=1000mm

Pb=5.766 N/mm %
150 || 1000 | |
7 7 \W
v |
I
200 300 400

41150 42300 —+ 2300 ﬂ@

R, =P, x (tung do dah) = P,(1+1.27L,/S)
=5.766x(1+1.127x1000/2300)
= 8.59 N/mm

M,y =P, x (tung d6 dah)x L,
=P,(-1xL,)
=5.766x(-1x1000)
=- 5766 N.mm/mm

M,,, =P, x (tung do dah)x L,
=P,(-0.4920xL,)
=5.766x(-0.492x1000)
= -2836.87 N.mm/mm

M;,, =P, x (tung d¢ dah)x L,
=P,(0.27xL))

=5.766x(0.27x1000)
= 1556.82 N.mm/mm

1.2. Noi luc do 16p phii : W,

So do6 :

W,y = 256x10°° N / mm?
Dung bang tra véi :
L,=1150-500 = 615 mm
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500 - | -~
Wdw |

ARV 2R RN AR 2R AR RN A AR A AR A
o 2

200 300 400
41150 2300 —F—— 2300 —

Ry = Wiy *[(1+ 0.635%* % )* L,+0.3928%*S ]

=256x10" * [(140.635%615/2300)*615+0.3928%2300]
=4.15 N/mm

M, = WDW*('O-S) * Lé
= 256x107°x(-0.5)x615?
=-484.13 N.mm/mm

M,,, = Wpy[(-0.246)x L3 +(0.0772)x S°)
= 256x10°x[(-0.246)x615*+(0.0772)x2300°]
= 807.3 N.mm/mm

M,y = Wpex[(0.135)x L3 +(-0.1071)x S?)
=256x107x[(0.135)x615 > +(-0.1071)x2300° ]
=-1145.4 N mm/mm

2- Noi luc do hoat tdi :
Noi luc tinh cho déi ban trong( nam gitta 2 sudn dim )
2.1 Moémen duong [on nhdt do hoat tdi banh xe:

+ V6i cdc nhip bing nhau ( S = 2300) momen duong 16n nhat gan ding tai diém 204

(0.4 x S cta nhip b-¢)
+ Chi€u rong cua dai ban khi tinh M* [a:
Sy’ =660 + 0.55S
=660+0.55x2300
=1925 mm
+ Chét tai mot lan xe
= hé s0 lan xe : m=1.2
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2.1.1 Truong hop khi xép 1 lan xe :

1800

W=72.5 KN w
m\ mm\ m DAH M204

‘ R ST ~
200 204 300 YM 400 M 500 600
y 302
Yo04

Ragy=m *(y, + y,") W/ Sy =1.2%(0.51-0.0634)%72.5%10%/1925=20.184 N.mm
Trong d6: y,", y," la tung do d.a.h R,,, dudi luc thi nhat va luc thit 2
Tra dah R200 c6 : y,,,"=0.51 , y,," =-0.0634
Tra dah M204 6 : y,, = 0.204 |y, = - 0.0254
* My, =m *(y, "+, )*S*W/ Sy,*
=1.2x(0.204 — 0.0254)x2300x72.5 x10°/1925 =18565.12 N.mm/mm

2.1.2 Truong hop khi xép 2 lan xe: Chat tai 2 1an xe = hé s6 lan xe m=1
, 1800 L 2760 , 1800 )
1 1 ] ]
W=72.5 KN W w w
m el ENnS et T T DAH M204

I L]
200 4 300 YM 400 500/, M 600
M 302 Y4 4 Y502
Y04

Tra dah R200 ¢6 : y,o,= 0.51, y;0, =-0.0634, y,,=-0.0476, ys,= 0.0201
Tra dah M204 ¢6 : y,,= 0.204 , y,, =-0.0254 , y,,, =0.0086, ys5,=-0.0012
Rypp=m *(Yaos+ Yaoo + Yaor+ Yaos) * W/ Sy
= 1*#(0.51 - 0.0634 - 0.0476 + 0.0201)*72.5%10*/1925= 15.78 N.mm
Myps = m *(Yoou+ Y0, + Va7 + Yaos) ¥S* W/ Sy*
= 1*#(0.204 — 0.0254 +0.0086-0.0012)*2300%72.5 ¥10%/1925 = 14509.42 N.mm/mm

So sénh 2 trudng hop: M o, = MaxX(M 0, (1» Mo 1p) = M0, ., =1856512Nmm/mm

= Vay két qua ldy 1 1an xe.
2.2 Momen dm_1dn nhdt do hoat tdi banh xe.
+Thong thudng momen am I16n nhat dat tai goi C ( diém 300)
+ Chiéu rong dai ban khi tinh momen am 1a Sy,
Sw=1220 + 0.25S = 1220+0.25x2300 = 1795 mm
+ Chat tai mot 1an xe bat 1gi hon = hé s6 lan xe m= 1.2
2.2.1 Truong hop khi xép 1 lan xe ( dah M300 c6 tung do lon nhdt tai 206)
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1800
W=72.5 KN w
\ m
‘ ‘ ‘ I —crrrrry DAH M300
200 ,, /206 300  u 400 500 600
Yo06 Y304

Tra dah M200 ¢6 : yap, = 0.2971 , vy, = - 0.0789

Tra dah M300 €6 : yay, = - 0.1029 , ys, = - 0.0789

* Ropo =M *(Yaoe + Yaos J¥*W/ Sy =1.2%(0.2971-0.0789)*72.5%10°/1795=10.57 N

* Mg = M.(Yaoe + Yagu )-S-W/ Sy = -1.2x(0.1029+0.0789)x23x72.5x10%/1795=-20266.5 N.mm

2.2.2 Truong hop khi xép 2 lan xe ( dah M300 cé tung do lon nhdt tai 206)
Chat tai 2 1an xe = hé s6 lan xe m=1

, 1800 , 1200 , 1800 )
1 1 1 1

W=72.5 KN W W W
mmm T T T Ty DAH M300

200 206 300 M YM 4OWW%500 600
Y206 Y304 309 M

Yao7

Tra dah R200 c6 : y,ps= 0.2971, y;0, =-0.0789, y;p=-0.0143, y,, = 0.0131
Tra dah M300 c6 : y,po=-0.1029 , y;,, =-0.0789 , y,, =-0.0143, y,, = 0.0131

* Ryp=m >k(yzocf" Yao4 F Yaoo+ Yaor) ¥ W/ Sy"
= 1%(0.2971 - 0.0789 - 0.0143 + 0.0131)*72.5%10°/1925=8.17 N.mm
Migo = M *( Yaos+ Yau + Va0 + Yaor) *S* W/ Sy
= 1*(- 0.1029- 0.0789- 0.0143+ 0.0131)*23*72.5%10°/1925 = -15852.08 N.mm/mm
So sanh 2 trudng hop: M 35, | = mMax(M ;00 1, M 30011 2) = My =—20266.5Nmm/ mm
= Vay két qua 1y 1 lan xe
2.3 Moémen bdn hdng tai tiét dién 200:

*Momen dm do hoat tdi trén ban hing: So do
500 300

X
}}%
W 1 ; ; ; DAH M200

200 300 400 500 600

S/2
\

Y
- Tdi trong: Tai trong ldy nhu d6i voi tinh dai ban phia trong, vi tri banh xe ngoai dit cich
mép g& chin banh 300mm hay 310mm tinh tir tim dam chi.
Chiéu rong lam viéc cta dai ban :
Sy’ = 1140+0.833 *X
Chi tinh moémen 4m cta ban hang néu: X = (L — Bc — 300) > 0
Thay s6: X = (1150 — 500 — 300) =350 mm
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=> S,,"= 1140 + 0.833*350 = 1431.55mm
Do d6 phai tinh momen am do hoat tai:
M,,= - m*y, *W*(L — Bc — 300)/ S,” )
=-1.2% 0.3%72.5¥10°*350/1431.55 = - 6381.19 Nmm

* Phan luc do hoat tdi trén ban hang: So dé

1800

Lo
W W TR, il
i T S =TT DAH R200
M jﬁﬁ 204 y 300 400 M 500 600
Y)
Y/

R200 = m*(y,, +ys, )J*(W/ Sy)
= 1.2%(1.413+0.2971)* 72.5%10%/1431.55 = 103.93 N

3- To hop tai trong :
Cong thiic téng quat do hiéu ting tai trong gay ra :

Ry = 77-2% Q.
3.1 TheoTTGHCPI:
M, =0.95%[ 7 ,;*( Mys+ Myt M ypp)+ 7 0* My, +1.75*(1+IM)*My, ]

Qu=0.95*%y pl*(QWS+ Qwot Q wep)+ 7 p2* Qwawt1.75*%(1+IM)*Qy]

Trong do:

Mys , Qus 12 moémen va luc cit do trong lugng ban mat ciu
Mwo, Qwo 12 mémen va luc cit do trong lugng ban h'flng
Mpp, Qpp 12 moémen va luc cit do trong lugng lan can
Muow, Quow 12 moémen va lyuc cit do trong lwong 16p phit
My, Qw 12 momen va luc cit do hoat tai banh xe
(1+IM) 14 hé s6 xung kich = 1.25
v p1 1a hé s6 vuot tai cho ndi luc do tinh tai khong ké 16p phit
Y p2 1a hé s6 vuot tai cho ndi luc do tinh tai do 16p phu
Chay:
+ Néu néi luc do tinh téi va hoat tai cung déu thi : Yp1=12571,=15
+ Néu néi luc do tinh tai va hoat tdi trdi dau thi : y p1 = 0.9, ¥ p2 = 0.65
Thay s6:
* Qpo0 =0.95%(1.25%(4.3+7.27+5.59)+1.5*4.15+1.75*1.25*103.93)=242.27N/mm

* Momen dm tai 261 200:
Mgo=0.95%(L.25%(-3174-5766)+1.5*(-484.13)+1.75*1.25%(-6381.19))
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=-18883.79 N.mm/mm

* Momen duong tai vi tri 204
Do trong lugng ban than clia ban hang va trong lugng lan can gay ra momen am lam giam

hiéu tng bat loi cia momen duong tai vi tri 204 nén 14y véi hé s6 0.9
M204=0.95%*(1.25*%1960.2+0.9*(-1561.6-2836.87)+1.5*807.3+1.75*1.25*18565.12)

=38298.09 N.mm/mm

* Mémen dm tai vi tri 300:

Do trong lugng ctia ban hang, lan can gy ra momen duong lam giam hiéu tng bat 1oi clia
momen am tai vi tri 300 nén 1ay véi hé s6 0.9
M300=0.95*(1.25*(-2719.4)+0.9*(856.98+1556.82)+1.5*(-1145.4)+1.75*1.25*(-20266.5))
= - 44914 N.mm/mm

3.2 TheoTIGHSDI:
n=1, y, =1(cafinh tai va hoat tai ) , IM = 25%.
M, =-3456-5799-672.2+1.25x(- 6381.19) = -17903.68 Nmm/mm.

M, = -138.2-2853.18+829.77+1.25x 18834.18 = 21381.1 1N mm/mm
M, = -3456+1565.77-1406.9-1.25x20799.6 = - 29296.63 N mm/mm

Bang t6ng hop noi luc
e 1 TTGH Cb1 TTGH SD1
Tiét dién
i M(KN.m/m) M(KN.m/m)
200 - 18.884 -17.904
204 38.298 21.381
300 -44914 -29.297

4- Tinh cot thép va kiém tra:

* Noi luc dua vé tinh cho 1mm:

- Cuong dg vat liu: - Beé tong: £, = 50Mpa

- Cot thép: f*, = 400Mpa

- Dung cbt thép phi1 epdcxy cho ban mit cau va lan can.

Chiéu cao c6 hidu qua ctia ban bé tong khi uén duong va am khac nhau vi cic 16p bao vé trén

va dudi khac nhau.

w
7777777777777 e e ——— .
0 A's +
T T 0 — 0 "E 1_0
As N J |

Chiéu ddy ban H, = 200 mm , 16p bao vé = 15 mm = h;=200-15 = 185 mm
Gia thiét dung : D, = 16mm, A, = 200mm’

GVHD:TH.S.PHAM VAN THAI
SV : NGUYEN KHAC PINH_091333 Trang : 67



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

So bo chon :
Adwong =200 — 15 - 25 — 16/2 = 152 mm

dsm =200 —40 — 16/2 = 152 mm

4.1 So bo chon dién tich cot thép:

As ~ SI\SA(lJJd v&i Mu 1a momen theo TTGHCP 1, d 1a chiéu cao c6hiéu (d,,,,, hodc d,.)

duong

+ Kiém tra d.kién ham luong cdt thép tdi da ( yéu ciu do déo ¢ <0.42d hoic a <0.4203,d)

Af, f!

>0.03 f° v6o1 b = 1lmm

y

a=
0.85f'_b

Theo Diéu 5.7.2.2, By = 0.85-0.05%(2/7) = 0.836 => a <0.35d

f
Vay, a= AL 535
0.85f'_b
+ Luong cdt thép t6i thiéu:
As f'
=—2>0.03—-
= bd f

y

Vi cdc tinh chat cia vat liéu d6 chon, dién tich cot thép nho nhét cta thép trén 1 don vi chiéu

0.03*f ' *b*d 0.03*50*1*d
rong ban: min Aj= fyc — 200 =0.00375*d ( mm?*/m)

+ Khoang c4ch 16n nhét cia ct thép chu ciia ban bang 1.5 1an chiéu day ban hoic 450mm.

Vi chiéu day ban 200mm: s, = 1.5%200 = 300mm.

4.1.2. Cot thép chiu mémen dwong:
Mu = 38.298 KN.m/m; d, = 152 mm

Thir chon: As ~ Mu
330d

=38298.09/(330* 152)=0.763 mm’/mm=7.63cm’*/Im

minAs =0.00375%d = 0.00375%152=0.57 mm*mm => Dat yéu cau.
Theo phu luc B, Bang 4, thir chon 5 8=16 ;a= 200 cho As =1 mm*/mm =10 cm*/1m

Af,  1*400

a= = =9.4 mm
0.85f e b 0.85*50*1

*Kiém tra d6 déo dai:
a < 0.35d, = 0.35%(152) = 53.2 mm => Pat yéu cau.
* Kiém tra cuong d6 mdmen:
M6 men udn danh dinh:
Mn=A*f *(d - a/2 ) = 1¥400%(152-9.4/2) = 58920 Nmm/mm
=58.92 KN.m/m > 38.298 KN.m/m => Dat yéu cau.
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M6 men khang uén:

M,=®M,=0.9%58.92 =53.028 KNm/m

Vay: doi voi cot thép ngang phia duwdi chiu mdmen diwong, ding 50 =16; a= 200mm
4.1.3 Cot thép chiu mémen dm:

M, = 44914 KNm/m; d =152 mm.

Thir chon A, = As ~ M
330d

=44.914/(330%152)=8.95 mm?*/mm

Min A, = 0.00375%d = 0.00375*152 =0.57 mm*/mm
Theo bang B4, thir ding 580 =16; a= 200mm, cho A, = 10cm*/1m

Af,  1*400

a= = =9.4 mm < 0.35%152 = 53.2mm => Pat yéu cau
0.85f'.b 0.85*50*1

* Kiém tra cuong d6 moémen:
Mn=A* *(d - a/2 )=1*400%(152-9.4/2) = 58920 N.mm/mm
=58.92 KN.m/m >44.914 KNm/m => Thoa man yéu cau.
Vdy: déi voi cot thép ngang phia trén chiu mdmen dm, diung 50 =16, a= 200mm
4.14 Cot thép phdn bo:

Cbt thép phu theo chiéu doc dugc dit dudi day ban dé phan bd tai trong banh xe doc cau dén
cot thép chiu luc theo phuong ngang. Dién tich yéu cau tinh theo phan tram cdt thép chinh

chiu mémen duong. Ddi vai cbt thép chinh dat vubng goc voi hudng xe chay (Diéu 9.7.3.2):

38840 <67%

o

Trong d6, S, 1a chiéu dai c6 hiéu ciia nhip. Ddi voi dam T toan khdi, S, 14 khoang cach
gita 2 mat Vach, tirc 1a S, = 2300 — 200 = 2100mm, va:

3840
42100

Bé tri A, = 0.67 *(duong A,) = 0.67*1= 0.67 mm?*/mm

S6 phan trim =

S6 phan tram = =83.79%, ta ldy 67%.

Béi véi cot thép doc bén dudi, ding 660 =12;a=170 mm, A; = 0.67 mm*mm=6.7 cm*/1m

4.1.5 Cét thép chéng co ng6t va nhiét do:

Luong cdt thép tdi thiéu cho mdi phuong (5.10.8.2):

Trong do6, A, 1a dién tich tiét dién nguyén. Trén chiéu day toan phan 200mm:
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A

A 2 O.75f—g =0.75%200/400=0.375 mm*/mm
y

Cbt thép chinh va phu déu duoc chon 16n hon gia tri ndy, tuy nhién ddi v6i ban day > 150mm

cot thép chdng co ngét va nhiét d6 phai duoc bd tri déu nhau trén ca 2 mat. Khoang cach 16n

nhit cta cdt thép nay 13 3 1an chiéu day ban hodc 450mm.

Béi voi cét thép doc bén trén dung 66=12;a=170mm, A, = 0.67 mm?/mm=6.7 cm?/1m.

4.3 kiém tra cuong do theo momen:

+ Theo moémen duong :

Mn =DAs .fy(d+ —-a/2)=09x1x400x(152-9.4/2)
=53028 Nmm/mm

= Mn 2 M, = 38298 Nmm/mm ( dat)

+ Theo mémen am:
Mn =0.9 x1x 400 x (152 —9.4/2) =53028 N mm/mm

= Mn 2 M, =44914 Nmm/mm ( dat)
4.4. Kiém tra nit — Tong quat:

Theo diéu (5.7.3.4):

f<f -2 <06t
@A

Trong du: f; 1a tai trong su dung
f, 1a (ng suat kéo cho phép
Modun dan héi E, ctia cbt thép 12 200000MPa

Mo dun dan hdi ctia bé tong E, dugc cho:
E. = 0.043;/‘:1'5\/?6' Trong do:
7.1a ty trong cua bé tong, y,=2400 kg/m’
f'c =50MPa
Thay sé: E_ =0.043*2400"°+/50 = 35749.5Mpa

Va n =Eg/E. =200000/35749.5=5.59 , Chon : n=6

Trong do

+Z:thong s6 bao vé nit = 23000 N/mm

+d_ khoang céch tir thG chiu kéo xa nhét dén tim thanh gan nhat < 50 mm

+A : Dién tich c6 hiéu clia bé tong chiu kéo c6 trong tam trung trong tam cot thép

A=y *S , Véi S: budc thép

+ D€ tinh u.s kéo f trong cot thép ta tinh momen trong trang thdi GHSD 1a M véi 7 =1

= M = Mpe + Mpy + 1.25 M;; + M, ( theo TTSD1)

-Cichesos 71,72 =1
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a. Theo mémen duong :

Jpge— X
<
N — .
O
L b=1mm L
Ta gia thietx < d ,d.=33mm,d =48 mm,d = 152 mm, h; = 185

Taco:
0,5bx*=nA{d —x)+nAg(d—x)

= 0,5bx’=6.1.(48—x)+6.1.(152—-x)

= 0,5 bx*=288-6x + 912 — 6x = 1200-12x

< 0.5x% =1200-12x
Giai phuong trinh ta ¢6 : x = 38.44< d’=48
Taco:

I =bx’/3+nA(d —x)*+nAgd—x)°
Ior = 38.44°/3 + 6.1.(48 — 38.44)* + 6.1.(152- 38.44)°
Ier = 96857 mm’*
Vay ta c¢6 : ing suit kéo
fg= n.M.y = 6x —21381)((152-38.44) = 150.4 N/mm’
I 96857
= Ung Suit kéo cho phép:
fg, = 23000/[33*(2%33%200)]"” = 303.4 N/mm’
Két luan: fg< fg, =0.6 f, = 182 N/mm*> = dat
b.Theo mémen dm :
Do s6 hiéu cua Ag va A’ sau khi tinh toan va chon c6t thép c6 so hiéu la nhu nhau :
Ag=A’.=1 mm’/mm , 5616;a=200mm
Néntacé: I. =96857 mm*
f, = 150.4 N/mm’
f .= 303.4 N/mm’

4.5. Bo tri cot thép ban:
+ Cot thép chiu moémen + 1a : 1.0 mm*/mm = 10 cm*/1m

chon cot thép 5P16, a =200
+ Cot thép chiu moémen - 1a : 1.0 mm*/mm = 10 cm’/1m

chon cot thép 5D16, a =200

GVHD:TH.S.PHAM VAN THAI
SV : NGUYEN KHAC PINH_091333 Trang : 71
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al”
@12;a=17o ®16;a=200
* 180 +
H Y e o e g o o o o a H
F—a40—+
A V R
/!
@12;a=170 q>16;a=200
| |
@ PY PY P P P P |
® L ® L L |
|

BG tri cot thép ban mdt cau
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CHUONG II : TINH TOAN DAM CHU
I- TINH NOI LUC :
1. Tinh tai cho 1 dam:
1.1 Tinh tai giai doan 1 ( g,;)

1 180 1
Y

[
J

Mt cciit MC105 ( Chua noi bdn)

Dién tich dam cha duoc xac dinh nhu sau:
+ MCI105:
A, 5= 1800x200+(1650-200)x200+100x150+(600-200)x250+200x200
= A5 = 805000 mm* = 0.805 m’
+ MC100:
A= (2300-500)*200+(1650-200)*600
= A, = 123000mm* = 1.23 m’
+ g, =[ ApsFGLI-2%(1.5+1))+ A o 2% 1.5+1/2%(A s +A100)>"2>"1]>"7/C /31
g,=[0.805*(31-2*(1.5+1))+1.23*2*1.5+1/2*(0.805+1.23)*2*1]*24/31

= g,=20.64 KN/m
1.2. Tinh tai giai doan 2 ( g,)

1. Trong luong modi noi ban :

g =b_ xh,x/¢=0.5%0.2%24 = 2.4 Kn/m.
2. Do dam ngang :

24 =(S-b,)*(h-hy—h, ) *b, *7ex1/1,
=(2.3-0.2)*(1.65-0.2-0.25)*0.2%24/7.6=1.59 Kn/m
Véi b, =200mm, 1=L-2 Al =31000-2x300=30400mm
1, :khoang cach cac dam ngang : chon 5 dam ngang /nhip = 1, = 1/4= 7600mm
3. Do cot lan can :
€. =P X2/n =5.766*2/5=2.31 Kn/m
4. Do 16p pht :
-16p phtt mat cau:
+ Bé tong Asphalt day 5cm trong,luong riéng 1a 22,5 KN/m®.
+ Beé tong bao vé day 3cm trong,luong riéng 13 24 KN/m’.
+ L6p phong nuée Raccon#7(khong tinh)
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Phdn 2: Thiét ké k5 thudt

+ L6p tao phang day 3 cm,trong luong riéng 1a 24 KN/m’.

Tén I6p B?nf;‘y TL rieng (KN/m®) | Knéi Iugng (KN/m?)
BT Asfalt 0,05 225 112
BT bao vé 0,03 24 072
Ldp tao phang 0,03 24 0,72

= Tinh tai rai déu cta 16p pht tinh cho 1mm cau la: 9, =112+0,72+0,72 = 2,56(KN/m)

kihiéu: g, =g, + & *+ & =2.4+1.59+2.31=6.3 Kn/m
2o, = &, =2.56 Kn/m

= Tinh tai giai doan 2: g, = g,, + g,, =8.86 Kn/m
2. Vé dah momen va luc cat :

) L=30.4 m |
(- w g
’ ’ <
‘ ‘ ‘ ‘ ‘ \ ‘
‘ ‘ ‘ ‘ | ‘
4% 101 102 103 104 105 ”7%‘
| |
| |
D.ahM (X)X
: S
| |
| w |
| (L-X).X |
i ) i —_ _X?
\ - X | W =
e L Pah@y = %
| | 2
+_ X0
X W= 1
| L w !

3.Noi luc do tinh tai (khong hé s0):

Cong thitc :Noi Luc =g*w ,vdi g 1a tinh tal phan bo déu ,w 1a téng dién tich d.a.h
Lap bang noi luc tinh tai (khong hé so):

Mt tinh tai Momen Luc cat

cat [ G G2a | Glp | Wm MI M2a Mlp woo|wh w vl v2a | vlp
100 | 20.64 [ 6.30 | 2.56 | 0.00 000 0.00| 0.00]g0o]15.20]15.20]313.73 [ 95.76 | 38.91
101 [ 20.64 [ 6.30 [ 2.56 | 5159 | 1064.82 | 325.02 | 132.07 | .15 | 12.31 | 12.16 | 250.98 | 76.61 | 31.13
102 [ 20.64 [ 6.30 | 2.56 | 7393 | 1525.92 | 465.76 | 189.26 [ .61 | 9.73 | 9.12| 188.24 | 57.46 | 23.35
103 [20.64 | 630 | 2.56 | 9704 | 2002.91 | 611.35 [ 248.42 | 137 | 7.45| 6.08|125.49 |38.30 | 15.56
104 | 20.64 | 6.30 | 2.56 | 110.90 | 2288.98 | 698.67 | 283.90 | p 43 | 547 | 3.04 | 62.75|19.15| 7.78
105 | 20.64 | 6.30 | 2.56 | 115.52 | 2384.33 | 727.78 | 295.73 | 380 | 3.80| 0.00 | 0.00| 0.00 | 0.00
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
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ILTINH HE SO PHAN PHOI MOMEN VA LUC CAT :

1.Tinh dac trung hinh hoc tiét dién dam chu : ’ 230
Tiét dién tinh todn_( hinh bén ) SN M [
1e/[ 100 25
1
*| =30400/ 4 = 7600mm 0
O
b=min &2*t, +b, =12*(200-15) + 200 = 2420mm
NEe)
=2300mm
0
L @
= Chon b= 2300 mm 60—
h=H,-15=1650-15=1635 mm
_ * * _ * *
_(b-b)*t, +b, *h, _ (2300-200)*185+200*100 o,
(b-b,) (2300 200)
200
(b, —b,,) *h, + (b, — bw)* h2 5 (800-200)*250+(600-200)* ==
h,= = 2_ _ 350mm

(b, —b,) (600 200)
Agz(b_bw)*hf +h*bw+(bl_bw)*hd

=(2300—200)*194+1635*200+(6OO 200)*350 = 875492 mm?
. =((b=b,)*h, *(— y+h, LI )*(h W)’

16352 350°

+(600-200)* =880247056.16 mm®

=(2300-200)*194*(1635-194)+200*

i—dz 1005 mm, Y, =h-Y, =630mm,e=Y -%S=630-M
g

tr

Y, = =538 mm

(h )3 h? he, (

= (b-b, )* +(b—-b,)h; (¥, - ) +b _+bh(yd_E) + (b, b)

3 3
=(2300-200)* 133 +(2300-200)*194*(630-194 /2) 2 4+200% 1635 +

3
+200x1635x(1005- ﬁs) +(600-200) 352 +(600-200)(1005- @ )?

=2.032691x10** mm*
2.Tinh hé s6 phan phoi momen :

11.5M
L

g

. S=23M
'

DAM TRONG
2.1.Tinh hé s6 phdn phoi moémen cho ddm trong :

)

.
DAM NGOAI l l l . .
. ‘ ‘ DAM NGOAI
4L
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a.Truong hop 1 lan xe :

S S
mgs =0.06+ (——)* (2
Ju (4300) (L

Trong d6: - S :khoang cédch gitta 2 dam cht=2300 mm
-L :chiéu dai tinh todn ctia nhip=30400 mm
-t

K
)0.3 (ng)o.l

. :chiéu day tinh todn clia ban mat cau=185 mm.
— 2 — —
Ky=n(l,+Ag;) , n=—=1

- E, :Modun dan hoi cta vat liéu lam dam.

- E, :Modun dan hoi ctia vat liéu lam ban mat cau.

-1,:Momen quén tinh ctia dam khong lién hop

-&, :khoang cdch giita trong tam dém va trong tam ban mat cau.

-A,:Dién tich dam chu.

Thay vao :
K =1x(2.032691x10" +538*x875492) = 4.56675 x10"
= mg,;, =0.451
b.Truong hop >2 lan xe :
S S Kg
mg ' =0.075+ (——)"° ()" (-—2)*! = 0.641
gwm (2900) (L) (Ltj)

2.2.Tinh hé s6 phdn phoi momen cho ddm ngodi:

71000 6001800+ -/
Cl.Tl’I[O’I’l,Q hO’D )Céb 1 lan xe: % 2 l—i

(tinh theo phuong phdp don bdy) 15001650 1 1200 1100
Ta tinh duoc : y,=0.478
A
*mg St = m *y,/2 = 1.20.478/2 5o »a00 L
=0.287 ,V6i m L= 1.2 Y. D'?\‘H AP Ll{C
*mghd = W= (V+y) L, 2= (128240847412 ° Y4 DAMNGOAI
= 1.065 )

b.Truong hop xép> 2 lan xe :

*  mgy =e*mgy . Véie=0.77+ 2260 >1

650

=1
2800

Vé6id=650 ,suyra:e=0.77+

* mgp =1%0.641 = 0.641

Ta c6 bang tong hop nhu sau :
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP
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Xeép tai Dam trong | Dam ngoai
1 lan xe 0.451 0.287
2 lan xe 0.641 0.641

Két ludn : He s6 phan ph6i momen khong ché 14y : mg - = 0.641

3. Hé s6 phan phoi luc cat :

3.1.Tinh hé so phdn phdi luc cdt cho ddm trong :
a.Truong hop xép 1 lan xe :

*  mgy =0.36+ 76800 = 0.36+ 2300/7600 = 0.663

b.Truong hop x€p 2 lan xe :
* mg\'>/II 024> —( > y2- 0.2+2300/3600-(2300/10700)"2 = 0.793
3600 1070

3.2.Tinh hé so phdn phdi luc cdt cho ddm ngodi :
a.Truong hop xép 1 lan xe (theo phuong phdp don bdy ):

1000 6001800
%ﬂm?@ L l
Jf500¢()50i'IQOOﬁL*”OOi

* mgy =0.287

* mgy? =1.065
b.Truong hop xép >2 lan xe :
* mgy" =e*mgy" |

1 } 2300 }
véi e =0.6 +@=0.81 1150 )
3000 ~ DAH AP LUC
3 DAM NGOAI
* mg Y =0.817+0.793 = 0.648 Ya Y, 0
Ta c6 bang téng hop nhu sau : 1
Xeép tai Dam trong | Dam ngoai
1 lan xe 0.663 0.287
2 lan xe 0.793 0.648

Két ludn : He s6 phan phdi luc cat khong ché 1y : mg\'y” =(0.793

So sanh : chon hé s6 phan phoi momen va luc cit nhu sau :

mg " 0.641

0.793

M
mg,,

4. Noi luc do hoat tai (khong cé hé so):
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 2: Thiét ké ky thudt
4.1.Tai MC G6i:100 (x,=0.00 m)
2
a. Noi luc do momen : M, ;=0. 11631111TmKN
. 4.3 4.3m q,=9.3KN/m g = 3KN/m
b. Noi luc do luc cat :V 145 145 35 KN L ng
Tinh duogc:
y;=1m ‘ ‘ ‘ ‘ ‘ ‘
_30.4—1.2_0960 A66 101 102 103 104 105
Yz—w =1.90Um [=30.4 m
304-43 B.a.hVioo
=——=0.859m
T 304 @
30.4-8.6
y4—3()T—0.717m y_l y2 ys \/4
W,, =1/2%30.4=15.2 m?
= Ve=145%(y + y3) +35% y, = 145%(1+0.859)+35%0.717 = 294.65 KN
Vo =110( y,+ y,) =110%(140.96) = 215.6 KN
Vix=9.3x W =90.3%15.2 =141.36 KN
Ve =3 % W =3%15.2=45.6 KN
Suy ra : Vgsi = Vig+ Vi + Vi, =294.65+141.36+45.6 = 481.61 KN
4.2 Tai mdt cat: 101 (x, =3.04 m)
1.2m
a.N6i_luc do Luc cdt 'V, : WOy JMTOKN. o
Tinh duoc: 145,145 135KN 9 ng
30.4-3.04
==~ "-0.900m A E
M7 304
y= 204304212 a5 A6 101 102 108 104 105 Vi
304 [=30.4 m
30.4-3.04-43
- =0.756m X
Y3 30.4 </ L D.a.h V101
y4:30.4—3.04—8.6 _0617m ®
304
_ _ L-X
Wy =124(304-3.00%0.9=12.312m 2 WXy y oy

= Vp=145%(y,+y;) +35%y,
=261.715 KN

Vi=110%(y,+y,) =187.99KN
V,,=9.3% W = 9.3%12.312 =114.502 KN
Vi =3 % W = 3¥12.312 = 36.936 KN
Suyra: Vg = Vg + Vi + Vi, =261.715 +114.502 +36.936 = 413.153 KN
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b. Noi luc do Mémen : M,,, —19m
Tinh duoc: 141:(33 T10KN 43
. om
v B04=304304 _, o0 X, T a5l1as 135 kN q. Ong
30.4
Y= (30.4-1.2—-3.04)x3.04 — 2616m
30.4 ‘ 1 1 1 1 1
 (29.4-4.3-3.675)x3.675 A6 101 102 103 104 106
Y= =2.67m
29.4 [=30.4 m
y,-(804-86-304x304 | o0 D.ah Mg;
304 o
W, =1/2%30.4%2.736 = 41.587 m*
= Mp=145(y,+ y3)+35 y, =849.53 KN.m \

My, =110(y,+y,)=588.72KN.m  X=304 VY, Y, Y,
M, =9.3% W = 386.76 KN.m

M,, =3 * W = 3%41.587 = 124.761 KN.m
Suy ra : Mg, = Mg + M + My, =849.53 +386.76 +124.761 = 1361.051 KN.m

4.3 Tai mdt cat: M102 (x,=6.08 m)
a.Noi luc do luc cdt :

—1.2m
Tinh duoc: 110] 1T10KN
4.3 3m q g
Y= 304-6.08 _ ) coom 145,145 |35 KN L ng
30.4 X
— — —
= 304 3(5(;(;8 12 _ 0760 m ‘ | } } } }
304 6.08 43 ﬁ% 101 102 103 104 105
Y, =20 20T 0658 m L=30.4m
304 «
=30.4—6.08—8.6: 0517 m ot D.a.hVip2

Y,
30.4 @
W =1/2%(30.4-6.08)*0.8 = 9.728 m *

— Vo =145(y,+ y;) +35y, =229.505 KN v=2 vy, y,
V.. =110( y,+ y,)=171.6 KN
V,\ =9.3%* W = 90.47 KN
Vi =3* W =29.184 KN
Suy ra: Vg, = Vig+ Vi + Vi, =229.505 +90.47 +29.184 = 349.159 KN

b. Noi luc do Momen :
T inh duogc:
_ (30.4-6.08)x6.08
- 30.4
~(30.4-1.2-6.08)x6.08
- 30.4

=4.864 m

1

=4.624 m

Y2
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KHOA CAU PUONG Phdn 2: Thiét ké ky thudt
, _(304-43-608)x608 _, o,
304 KN
X, 43 43m q q
(30.4-8.6—-6.08)x6.08 +——— 145,145 35KN L ng
y, = =3.144m
30.4
W =1/2*%30.4*4.864 = 73.933 m ‘ ‘ ‘ ‘ ‘ ‘
= Mpe=145(y,+ ) +35 y, =1395.9 KNom e 0 L0
M., =110( y,+ y,)=1043.68 KN.m L=30.4m
M, =9.3x W =687.575 KN.m B.ah Mig
My, =3 * W =221.798 KN.m
Suyra: My, = My + My + MNg w
=1395.9 +687.575 +221.798 150X
=2305.273 KN.m NEL YaYs Y
4.4.Tai mdt cat : M103 (x,=9.12 m)
a. Noi luc do luc cdt : D
, —lh.2Zm
Tinh dugc: ]41:? T10KN i
_ . om
1:%zo.Ym 145, 145 |35 KN 9 qng
_' _ X3
_304-12-912_ o .
304 ‘ ; 1 | 1 1 ‘
304-4.3-9.12 4%% 101 102 103 104 105 r
Y, = 304 =0.559m L=30.4m
304-8.6-9.12 X
Y, = =0.417m L b.a.hV
' 30.4 af <N Y1es
W =1/2#(30.4-9.12)%0.7 = 7.448 m W
= Vx=145(y,+ y;) +35y,=197.15 KN y _LX VRV
V0a=110( y,+ y,) =149.6 KN 1oL 7273 e
V., =9.3% W = 69.266 KN
Vi =3% W = 22344 KN
Suy ra: Vg, = Vig+ Vg + Vy, =197.15 +69.266 +22.344 = 288.760 KN
—1.2m
[?.Néi luc do Momen : X ]4]\’? HTOKN 4.3m q q
Tinh dugc: + 145, 145 |35 KN L ng
y o (304-012x912 (o0
30.4
(30.4-1.2-9.12)x9.12 T — |
Y= 304 =6.24m A6 101 102 103 104 105 Y
(30.4— 43 9.12)x9.12 L=304m
4-4.3-9.12)x9.
_86— @
- (04-88-010010 gy, el ——
' y= EOX Y, Vs Y

W=1/2%30.4%6.384 =97.037 m
= M=145(y,+y;) +35y, = 1797.45 KN.m

M,,=110( y,+ y,)= 1388.64 KN.m
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DO AN TOT NGHIEP
Phdn 2: Thiét ké k5 thudt

M, =9.3* W = 902.444 KN.m
M,, =3* W =291.111 KN.m

Suy ra : M3 = Mg + M + My,
=1797.45 +902.444 +291.111 = 2991.005 KN.m

4.4.Tai mdt cat : M104 (x,=12.16 m)
a. Noi luc do luc cdt :

Tinh duoc: o Ty KN
304-12.16 4.3 43m
=——————=06m d, g
o 30.4 145, 145 135 KN L —Ing
12— X
yo= 304-1.2-12.16 _056m . 4
30.4 | | | | | |
y,=04-43-1216 ) \5q ) A5 101 102 103 104105
30.4 [=30.4m
y4=30.4—8.6—12.16 _0.317m X
30.4 ol L b.a.hVipg
W =1/2%30.4-12.16)*0.6 = 5.472 m ®
= Vo =145(y,+ y,) +35y, =164.65 KN
VTad=1 10( y1+ y2) =127.6 KN y_l = L;LX y2 y3 y4
V, =9.3* W = 50.89 KN
Vye =3* W =16.416 KN
Suyra:V,u=Vg+ Vin+ Vg
=164.65 +50.89 +16.416
=231.956 KN
b.Noi luc do Momen :
Tinh dugc: —1.2m
_ 110 [T10KN
ym (304-1216)x12.16 _ o . 1 Bn g g
30.4 t 145,145 |35KN L —ng
. (304-12-1216)d2.16 _ .
30.4
(30.4-4.3-12.16)x12.16 ; | | | | | ‘
3= 304 =5.576m {35 101 102 105 104 105 Vi
' [=30.4 m
_(30.4-8.6-12.16)x12.16 _ 3.856m 30
Y 30.4 ' D.a.h Mios
W=1/2%30.4%6.384 = 97.037 m W
= Mp=145(y,+ ys) +35 y, = 2001.4 KN.m

M,,,=110( y,+ y,)= 1552.32 KN.m Y=
M, =9.3* W = 1031.361 KN.m

My, =3* W =332.697 KN.m

L-X).X
COX ) V5 Yy

Suy ra: My, = Mg+ M, + My, =2001.4 +1031.361 +332.697 =3365.459 KN.m

4.4.Tai mdat cat : M105 (x,=15.2 m)
a. Noi luc do luc cdt :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

Tinh dugc: —1.2m

y 304152 o0 100 JUIOKN
" 304 ' 145, 145 35 KN < L 7qng
y= 304 —31(.)24—15.2 _ 0.46m V Xe /
304-4.3-15.2 ‘ : | | | : |
3= 304 =0.359m A66 101 102 108 104 105 7
' =304 m
_ 30.4-8.6-15.2 _0.217m

! 30.4 %
W =1/2%(30.4-15.2)%0.5 = 3.8 m ol t D.a.h V1ios
=V, =145(y,+ y3) +35y, =132.15 KN
Vi0a=110(y,+y,) =105.6 KN N
V., =9.3% W = 35.34 KN Vi= T YoVs Yy
Vi, =3* W= 114KN
Suyra: Vs = Vig+ Viy + Vi, =132.15 +35.34 +11.4 = 178.89 KN

N

b. Noi luc do Momen : —1.2m
Tinh dugc: X 4.3 119, 410 51,\!3 m
(30.4-15.2)x15.2 . ° 145,145 jsskn <L -Fng
y= =7.6m
30.4 /
(30.4-1.2-15..2)x15.2
Y= =7m ‘ 1 1 1 1 1
30.4 ﬁ%% 101 102 103 104 105
- (304-43-152)x152 . ,. [=30.4m
30.4 D.a.h M105
(30.4-8.6-15.2)x15.2
y4 = = 33m @
30.4
W=1/2#30.4%7.6 = 115.52 m Yy y.= EROX Y, Yy

= M=145(y,+ y;) +35 y, = 2007.75 KN.m Tt

M;,=110( y,+ y,)= 1606 KN.m
M, =9.3* W = 1074.336 KN.m
M,, =3* W = 346.56 KN.m

Suy ra : Mygs = Mg+ M, + My, =2007.75 +1074.336 +346.56 = 3428.646 KN.m

*, BANG TONG HOP NOI LUC DO HOAT TAI:
Mu=mg,* *(1.75*M™N+1.75%1.25¥M™) + mgy, ¥1.75*My,
Vu=mg,¥ #(1.75%VN41.75%1.25¥V™) + mgy, ¥1.75%V,,

Véi: mg, =0.641
mg ' = 0.793
mgy, = 1.065
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 2: Thiét ké ky thudt
Noi luc Tai trong Céc ti€t dién
100 101 102 103 10 105
Xe tai HL-93 0.000 849.530 | 1395.900 | 1797.450 | 2001.400 | 2007.750
M(KN.m) | X€ Taden 0.000 588.720 | 1043.680 | 1388.640 | 1552.320 | 1606.000
tai trong lan 0.000 | 386.760 | 687.575 | 902.444 | 1031.361 | 1074.336
tai trongnguoi | 0.000 124761 | 221.798 | 291.111 | 332.697 | 346.560
Xe tai HL-93 | 294.650 | 261.715 | 229.505 | 197.150 | 164.650 | 132.150
QKN) |X€ Taden 215.600 | 187.990 | 171.600 | 149.600 | 127.600 | 105.600
tai trong lan 141.360 | 114.502 90.470 69.266 50.890 35.340
ti trongngudi | 45.600 | 36.936 | 29.184 | 22344 | 16.416 | 11.400
Mu(KN.m) 0.000 | 1857.572 | 3141.977 | 4075.237 | 4583.331 | 4666.280
Qu(KN) 792.285 | 681.733 | 578.061 | 479.761 | 386.834 | 299.529

5. T6 hop néi luc theo cac TTGH:

S.1TTGH cuong do 1 :

+T6 hop noi luc do momen :
NL:U * Z 7pi*Mi

=0 * [y *(M+M, )+ 7 Mip+ (1.75%1.25%Mpp+1.75M; ) *mgy,+1.75* My, *mgy,

=n* [y *(Vi+ Vo )+ y 1. Vip Myl

+T6 hop noi luc do luc cit :

NL:U . Z 7pi*Vi
=0 ¥ [y (Vi Vo )+ 1 Vip+ (1L75%1.25%V o +1.75V ) *mgy+1.75%V  *mgy, |
=07 0 VitV )+ 7 5 Vip+Vil

Trong do :n =npnrn, =1

7, :hé s inh tai khong k€ 16p phu =1.25

¥p, :hé s0 tinh tai do 16p pht =1.5

mg:hé s6 phan phoi ngang .
a.Tai mat cat L/2 (105):
M, ,s=1.25%(2384.333+727.776)+1.5%295.731+4666.280 = 9000.013 (KN.m)
V,05=1.25%0 +1.5%0+ 299.529 = 299.529 (KN)

Tuong tu cho céc tiét dién khac = Ta c6 bang sau.

Béng tong hop noi luc theo TTGHCDI:

Miit cit Cac tiét dién

‘ 100 101 102 103 104 105
Momen(KN.m) | 0.000 |3792.971 | 5915.461 | 7715.693 | 8743.745 | 9000.013
Luc cat(KN) | 1362.513 | 1137.916 | 920.198 | 707.852 | 500.880 | 299.529
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

5.2.TTGH su dung :
+T6 hop noi luc do momen :
NL:U *2 7pi*Mi
=n*[ M+M,,+ M p+ (1.25%M+M, ) *mgy+ My, *mgy,]
+T6 hop noi luc do luc cit :
NL:U *2 7/pi*Vi
=n*[ Vi +Vyt Vip+ (1.25%Vp+V ) *mgy+ Vi *mgy,]
a.Tai mat cat L/2(105):
M, 5= 2384.333+727.776+ 295.731+ (1.25%2007.75+1074.336)*0.641+346.56*1.065
=6074.285 (KN.m)
V5= 0+(1.25% 132.150+35.340)* 0.793+11.400%1.065= 171.159 (KN)
Tuwong tu cho céc ti€t dién khac = Ta c6 bang sau.
Béng téng hop noi luc theo TTGHSD:

Mat cat Cac tiét dién

100 101 102 103 104 105

Momen(KN.m) 0.000 | 2583.375 | 3976.350 | 5191.387 | 5890.596 | 6074.285
Luc cat(KN) 901.134 | 748.282 | 599.361 | 453.509 | 310.728 | 171.159

ﬁ% 101 102 103 104 105 ”i%ﬁi
|
|

} 1=30.4'm
|

w
M
C
u)
O
<
(@)
<
m
Z

S Vo) on 7o) @ — (=)
o o~
S = 3 08 S S
y S : “
S A = g = Q =
g =) 0‘2 o~ [<a}
o
—
b= "
2 N < . =) (9N}
BIEU DO LUC CAT x = 2
: = % A
g —
=

707.852

o
o0
*®
S
S
v

299.529

299.529

1362.513
1137.916
920.198
707.852
500.880
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 2: Thiét ké ky thudt

IIL TINH VA BO TRi COT THEP DUL:
1.Tinh_cot thép :
-Str dung tao thép 7 sgi 12.7mm ,A=98.71 mm?®.
+Cudng do kéo quy dinh cta thép UST : f ,, =1860MPa.

+Gi6i han chay cla thép tng suat trude : f =0.9f , =1674MPa .
+Modun dan héi cta thép tng suat trude : E; =197000MPa.
+Ung suat sau mat mét : f; =0.8f, = 0.8x1674=1339.2MPa.

+ Gi6i han tng suit cho bétong : f*. =50(Mpa) cuong do chiu nén 28 ngay.
So bo chon cot thép:

M
f >z

Aps=

, hy hy 194
Trong d6 : Z=d, — 3 0.9h - o3 0.9x1650—- - = 1388.5mm

M :moémen 16n nhat tai mat cat L/2 (105)-TTGH cudng do.
— M=M, ,=9000.013x10 ® N.mm.
M 9000.013x10° _4

= A= = = 4836mm’
f *Z  13392x13885
$6b6 =830 _ 7 b6(7 1a0 12.7) =7 (b5)
98.71x7

Suy ra: Apg=4836 mm?
2.Bo tri va uon cot chu :

I\/ICJOO 191 1Q2 103 1(?4 105

18 *

2987 g&
15

0~ 3040

300 L = 30400

L = 31000

J%165Oj4u
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phdn 2: Thiét ké k5 thudt

Bo'tri 7 bé nhu hinh vé :
Mat c&t G6i_100
; 2300 1

[ ]
~ [
N— .

Taco:
-Tai mat ciat Goi :
_ f(200x2 + 400x2 +1050+1250+1450)
P 7f
-Tai mat cat giita nhip( L/2):
f (90x3+ 200x3 + 310)
Yo =
7f
2.1.Ddc trung hinh hoc tiét dién:
aTlai MC L/2 (giita nhip).
*Giai doan 1 _:(khong cé6 moi noi trix 16 rong):

=168mm

Taco:

b, =s—Db,, =2300-500=1800mm
h;= 194mm, b, = 200mm , h ;,=350mm
h =1650-15=1635mm

2

b, =600mm , AF, = nnjf

, n:s0 bo=7

— AF, =19782 mm’
d, = 60mm :duong kinh 16 rong .
y,=168mm.
Dién tich :
A, = (b, —b,)h; +b,h+ (b, —Db,)h, — AF,.

Mat c&t L/2_105
p 2300 1

1650

120+A8080~+120

707mm

bO ﬂb WD

=(1800-200)*194+200%1635+(600-200)*350-19782=757618 mm”.

Momen tinh véi ddy S, .

h 2 2
S, = (b, —b,)h, (h —?f) + bwh? +(o, - bw)h?d — ARy, =641937876 mm°.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 2: Thiét ké ky thudt
Ya, :i—d:847mm—> Yy, =1635-y, =788mm,e, =y, —y, =847-168=679mm.
g
h? h, h? h, h
|, =(b,—b,)—+ (b, —b,)h +b,—+b,h(y, -=)* + b—+ b,) 2 AR (y, - —3)?
o = 0y =0.) 5+ (B =) (¥, - 2) Wiy (b - (b - 2) oYa =)

=2.78031x10"" mm*
Vay momen quan tinh véi truc 1-1 : Ig:2.78031x1011 mm"*
* giai doan 2 :(truc 2-2) c6 ké dén moi noi va cot thép DUL:
+Dién tich tuong duong :

E
A=A + E—" XAos + b t, =757618+(197000%4836)/30358+500%185=881500 mm®

c

+Momen tinh véi truc 1-1 :

E,
S, =500x185x(y,, ——) ——xAPS xe, =500x185x (788—@) —1390730:;)

C

x4836x816

=38726112 mm’

Cz%:44mm Yy =y —c=788-44=744mm ,y] =y +c=874+44=918mm .

e. =€, +C=679+44="723mm.

+Momen quén tinh tuong duong (Gb 2):
3

E
I, =1 +Agxc +b,, & +bmnts(y;r—t§)2+EpX'°\>sX(yg—yp)z

3
=2.78031x10"'+757618*44°+500x 185 +500%185*(744- 185 )+ 197000X4836X(918—168)2
12 2 30358
=3.20615x10" ( mm*) b b
b.Tai mdt cdt goi: h mn/%” 0 mn/2
-giai doan I : Tz //4@1
Ta co: J 5 2 G
b, =s—-b,, =2300—500=1800mm [ 1 1
o -
2 c o ()
AF, =n [1d; ,n:s0 b6=7—> AF, =19782 mm? | CJD o S
— 5 >
h=1650-15=1635mm , b, = 600mm , N 5
c
y, =707mm. | f
Dién tich :
A =€ - T, +b,h— AF, = (1800—600)x185+ 600x1635-19782=1183218mm’

Momen tinh véi day S,.

2
S, = (b, —bl)ts(h—%s)erlh?—AFoyp =1130416626nm*
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

d

y, = i—“ =955mm — y;" =1635-955=680mm ,€, =955-707=248mm.

g
3
Ig = (b, —bl);_inr(bo —bl)ts(yf S) +b h° +b h(yl ——) - AF, e2 _3.13124x10“(mm4)
-giai doan 2 :

E
A = A +bt, +prﬁb5:1307100mm2.

C

Ep
S1—1 mn s (y ) - E XADS Xeg

185, 197000

—500X185X(680——) x4836x248= 46561036 mm”°.

C= SAC =36mm — vy, =y, —c=680-36=644mm.

ys =Yy +c=99Imm , e, =e, +C=284mm .

3

tr ts 2 Ep 2
I, =1 +Agc +b, —+bmnts(y2 _E) +EAF,SeC

3
=3.13124x10** +1183218x36* +500x 1;3; +500x185x(644—£5)

N 197000
30358
2.2.Tinh todn chiéu dai bo cap(Tdt cd cdc bé déu uon cong dang parabén bdc 2) :

x4836x248°=3.44985" mm*.

+Tinh chiéu dai va toa doé cua cdc bé cot thép :
Chiéu dai 1 b6 :

852 L/2 L/2 4
L=l+ T | 2
3l ]
- 4 S 1= = —_ = ‘ f
Bé 1:1=30400, f, =200-90=110, N | , 4050
2 X 2
L, =30400+ 240 _ 30401 mm H : |
3x30400 J § -
X 1 Ddy dam
Tuong tuta cé bdng : y H=(f +a-y)
v
Tén bo S6 b6 L(mm) fi (mm) |_i (mm)
Bo 1 2 30400 110 30401
B6 2 2 30400 | 200 30404
Bo 3 1 30400 | 960 30481
B6 4 1 30400 | 1050 30497
B6 5 1 30400 1140 30514
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DO AN TOT NGHIEP
Phdn 2: Thiét ké k5 thudt

TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

Chiéu dai trung binh :
_ 30401x2 +30404x2 + 30481+ 30497+ 30514

Ly > =30443mm
v *
+loa doyvaH : H=f +a—y ,v6i yzw.

® Tai mdt cdt goi cé: x,=0 mm.
Tén b6 | a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 0 0 200
2 200 200 0 0 400
3 90 960 0 0 1050
4 200 1050 0 0 1250
5 310 1140 0 0 1450

® Tai mdt cdt I ¢6 : x,=3040 mm.
Tén b6 | a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 3040 40 160
2 200 200 3040 72 328
3 90 960 3040 346 704
4 200 1050 3040 378 872
5 310 1140 3040 410 1040

o Tai mdt cdt 2 ¢ :x,=6080 mm.
Tén bé | a(mm) f. (mm) X(mm) y(mm) H(mm)
1 90 110 6080 70 130
2 200 200 6080 128 272
3 90 960 6080 614 436
4 200 1050 6080 672 578
5 310 1140 6080 730 720

e Tai mdt cdt 3 c6 :x;=9120 mm:
Tén b6 | a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 9120 92 108
2 200 200 9120 168 232
3 90 960 9120 806 244
4 200 1050 9120 882 368
5 310 1140 9120 958 492
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
2:Thiét ké'ky thudt

Phdn

Tai mdt cdt 4 ¢6 :x,=12160 mm.

Tén b6 | a(mm) f. (mm) x(mm) y(mm) H(mm)
1 90 110 12160 106 94
2 200 200 12160 192 208
3 90 960 12160 922 128
4 200 1050 12160 1008 242
5 310 1140 12160 1094 356
o Taimdtcdt5 (LI2) cé :xs=15200mm.
Tén bé | a(mm) f. (mm) X(mm) y(mm) H(mm)
1 90 110 15200 110 90
2 200 200 15200 200 200
3 90 960 15200 960 90
4 200 1050 15200 1050 200
5 310 1140 15200 1140 310
= Bang tong hop toa dé y va H trong cdc mdt cdt:
Mt cit Toa do cdc mat cit (y) mm
Tén bd 100 101 102 1003 104 105
1 0 40 70 92 106 110
2 0 72 128 168 192 200
3 0 346 614 806 922 960
4 0 378 672 882 128 1050
5 0 410 730 958 1094 1140
Mt cit Toa do cac mat cit (H) mm
Tén bd 100 101 102 1003 104 105
1 200 160 130 108 94 90
2 400 328 272 232 208 200
3 1050 704 436 244 128 90
4 1250 872 578 368 242 200
5 1450 1040 720 492 356 310
p 2300 (
o
o
R
* Vidu mdt cdat 101 :(hinh bén) o ¥
Y —% o
Tp]
[ —x h
Q
N o
S @ T
L3 (e e T
N e o
cj@ t AR —%k —/X —/X
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP
Phdn 2: Thiét ké k5 thudt

IV.TiNH UNG SUAT MAT MAT:
1. Mat do ma sat :
Afoe = fo (1—e )

Trong do6 :
- f,, :Ung suét khi cang kéo
fo, =0.8 fp, =0.8x1860=1488 MP

-K=6.6x10"" /mm
-1 =0.23.

a

100 101 102
3 \ \

LT 01 0L 017,01
103 104 105
\ \ \

-x :1a chiéu dai b6 cép tinh tir dau kich neo dén mait cit dang tinh us mat mat .

Tinh khi kich 2 dau :

+vay X cua tét ca cdc bo tai MC100 déu bang khong .
+X cuia b6 tai mat cat 105 bang 1 nira chiéu dai toan bo L, cua no.

+Tinh X ctia 1 b6 tai mat cét bat ki duoc tinh gan ding nhu sau :

*Tai MC 101:

X, =012+ (%) = X, =X,

* Tai MC 102:

- 2
X, = X, +/(0.1)2 +(y, - y,)
* Tai MC 103:

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

- 2
X, = Xy ++/(0.1)2 +(y, - )
a. Tinh cho bo 1:

X, = /30407 + 40% =3040 mm

30407 + (70— 40) =3040 mm.

X,
X, =+/3040% + (92— 70)? =3040 mm.

X, =+/30407 + (106—92)? =3040 mm.

b. Tinh cho bo 2 -
X, =+/3040% + 72% =3041 mm.
X, =+/3040% + (128—72)? =3040 mm.

X, = /30407 + (168—128)% =3040 mm.

X, =+/3040% + (192—-168)® =3040 mm.

c.Tinh cho bo 3 :

X, = /30407 +346% =3060 mm.

X, =+/30407 + (614—346)? =3052 mm.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

X, =+/30407 + (806 —614)? =3046 mm.

= /30407 + (922 806) =3042 mm.
d. Tinh cho b 4 -

x_ = /30407 + 378 =3063 mm.

= /30407 + (674—378)? =3054mm.

2
X, =+/30407 + (882— 674)? =3047 mm.

X, =+/3040% + (1008—882) =3043 mm.
e. Tinh chobo 5 :

X, =+/3040% +410% =3068 mm.

= /30407 + (730~ 410)2 =3057 mm.

X,
X, =+/30407 + (958—730)? =3049 mm.
X, =+/3040% + (1094—958)? =3043 mm.

+a :1a tong gid tri tuyét doi cdc goc uodn clia bé ct tinh tir vi trf kich dén mat cét :
a=o,—a,.

Véi «,:la goc ti€p tuyén véi duong cong tai goc toa do .

a, :la goc gitra ti€p tuyén véi duong cong tai toa do x . ./ \.
- Puong cong b6 ct : 7‘ L/2 4V
AT 1-0*x % S |
12 |
4f . 2x y |
—)tgax :T(l—T) a ‘ f
|
Tinh a,,a,,a cho cic bé cap Ly T
tai cdc mat cat can tinh us mat mat:
+) Tinh o, cho cdc b6 (x=0):
b6 1 stger, = ( ——) _AAI0 )= 0.014474 - o, = 0.83 d6 = 0.014473 radan
30400
56 2: tgary = 42Xy Z2X200 1, 6y 0026316 @, =151 do = 0.026310 radan
I I 30400
56 3: tgay =% _ 0126316 — @, =7.20 do = 0.125651 radian
30400
-b6 4 :tga, =%‘({)05(;) =0.138158 — «a,=7.87 do = 0.137289 radian
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 2: Thiét ké ky thudt
b6 5 :tga,= 41140 0.15 - «,=8.53 d0 =0.148890 radian
30400
Lap bang :
Ténbé | x(mm) | L(mm) f,(mm) | o, (d0)
B6 1 0 30400 110 0.83
B6 2 0 30400 200 1.51
B6 3 0 30400 960 7.20
Bé6 4 0 30400 1050 7.87
B6 5 0 30400 1140 8.53
+) Tinh «, tai cdc mdt cdt cho cdc bo :
* Tai mdt cdt 101 co’ : x1=3040 mm.
-b61: >tga, = ( ——) = 4X110( 2X3040) =0.011579— «, =0.66 do.
30400 30400
Tuong tu ta co bang sau :
Tén bd | x(mm) L(mm) f,(mm) | o, (d0)
Bo 1 3040 30400 110 0.66
B6 2 3040 30400 200 1.20
B6 3 3040 30400 960 5.77
Bé6 4 3040 30400 1050 6.30
B6 5 3040 30400 1140 6.84
* Tai mdt cdt 102 ¢6 : x,=6080 mm.
Ténboé | x(mm) | L(mm) f,(mm) | o, (d0)
Bo 1 6080 30400 110 0.50
B6 2 6080 30400 200 0.90
B6 3 6080 30400 960 4.33
Bo6 4 6080 30400 1050 4.74
B6 5 6080 30400 1140 5.14
* Tai mdt cdt 103 ¢6 : x,=9120 mm.
Tén bd | x(mm) L(mm) f,(mm) | o, (d0)
B6 1 9120 30400 110 0.33
B6 2 9120 30400 200 0.60
B6 3 9120 30400 960 2.89
B6 4 9120 30400 1050 3.16
B6 5 9120 30400 1140 3.13
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

o Taimdt cdt 104 ¢6 : x,=12160 mm.

Ténbé | x(mm) | L(mm) f,(mm) | o, (d0)
Bo 1 12160 30400 110 0.17
B6 2 12160 30400 200 0.30
Bo6 3 12160 30400 960 1.45
Bo 4 12160 30400 1050 1.58
B6 5 12160 30400 1140 1.72

* Tai mdt car 105 (L/2) : thi tat cA cac b6 ¢6 a, =0 = a =« .

+) Tinh a cho cdc bé tai cdc mdt cdt :
Cong thicc: o = o, —a,
- Taimdt cdt 101:

Téenbs | «,(do) o, (do) a (d0) a (radian)
Bo 1 0.83 0.66 0.17 0.002967
Bo6 2 1.51 1.20 0.31 0.005411
B6 3 7.20 5.77 1.43 0.024958
Bo 4 7.87 6.30 1.57 0.027402
B6 5 8.53 6.84 1.69 0.029496

- Tai mdt cdt 102:

Tenbo | @,(d0) | «,(d0) | «(dd) | « (radian)
Bo6 1 0.83 0.50 | 0.33 0.005760
B6 2 1.51 0.90 | 0.61 0.010647
B6 3 7.20 433 |2.87 0.050091
B6 4 7.87 474 | 3.13 0.054629
B6 5 8.53 5.14 | 3.39 0.059167

- Tai mdt cdt 103:

Tenbo | «,(do) a, (do) a (do) « (radian)
Bo 1 0.83 0.33 0.50 0.008727
B6 2 1.51 0.60 0.91 0.015882
B6 3 7.20 2.89 4.31 0.075224
Bo6 4 7.87 3.16 4.71 0.082205
B6 5 8.53 3.13 5.40 0.094248
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phdn 2: Thiét ké k5 thudt

- Tai mdt cdt 104

Tenbd | ¢,(d0) | ,(do) | a(do) a (radian)
Bo6 1 0.83 0.17 0.66 0.011519
B6 2 1.51 0.30 1.21 0.021118
B6 3 7.20 1.45 5.75 0.100356
B6 4 7.87 1.58 6.29 0.109781
B6 5 8.53 1.72 6.81 0.118857
- Tai mdt cdt 105(L/2):
Tenbod | ¢,(d0) | «,(do) | @ (do) a (radian)
Bo6 1 0.83 0 0.83 0.014486
B6 2 1.51 0 1.51 0.026354
B6 3 7.20 0 7.20 0.125664
B6 4 7.87 0 7.87 0.137357
B6 5 8.53 0 8.53 0.148877
Bdng tong hop a cho cdc bé cdp tai cdc mdt cdt :
B6 the MC 100 | MC101 | MC102 | MC103 | MC104 | MCI105
Py (Rad) | a(Rad) | ¢ (Rad) | @ (Rad) | a (Rad) | a (Rad)
1 0 0.002967 | 0.005760 | 0.008727 | 0.011519 | 0.014486
2 0 0.005411 | 0.010647 | 0.015882 | 0.021118 | 0.026354
3 0 0.024958 | 0.050091 | 0.075224 | 0.100356 | 0.125664
4 0 0.027402 | 0.054629 | 0.082205 | 0.109781 | 0.137357
5 0 0.029496 | 0.059167 | 0.094248 | 0.118857 | 0.148877
o Tinh ing sudt mdt mdt do ma sdt tai cdc mdt cdt_ldp thanh bdng:
a. Mdt cat 101 :
) X 1—e @l Af (
B L, f k Rad PF
6 . p (L /2) H  (Rad) MPa)
1 | 30401 | 1488 | 6.67*10"-7 | 15201 0.23 | 0.002967 0.0107631 | 16.02
2 | 30404 | 1488 | 6.67*10"-7 | 15202 0.23 | 0.005411 0.0113197 | 16.84
3 | 30481 | 1488 | 6.67*10M-7 | 15241 0.23 | 0.024958 0.0157802 | 23.48
4 | 30497 | 1488 | 6.67*10"-7 | 15249 0.23 | 0.027402 0.0163386 | 24.31
5 | 30514 | 1488 | 6.67*107-7 | 15257 0.23 | 0.029496 0.0168175 | 25.02

= Af 2 =(16.02%2+16.84%2+23.48+24.31425.02)/7 = 19.79 MPa
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

DO AN TOT NGHIEP

Phdn 2: Thiét ké k5 thudt

b. Mdt cdt 102

B6| L f, K ( |_iX/2) 4| a®agy | 1€ ﬁ;; )(
1 30401 | 1488 | 6.67*10"-7 | 15201 0.23 | 0.005760 0.0113984 | 16.96
2 | 30404 | 1488 | 6.67*10"-7 | 15202 0.23 | 0.010647 0.0125096 | 18.61
3 | 30481 | 1488 | 6.67*10N-7 | 15241 0.23 | 0.050091 0.0214532 | 31.92
4 130497 | 1488 | 6.67%107-7 | 15249 0.23 | 0.054629 0.0224792 | 33.45
5 30514 | 1488 | 6.67*10"-7 | 15257 0.23 | 0.059167 0.0235042 | 34.97

= Af 2 =(16.96%2+18.61%2+31.92+33.45+34.97)/7 = 24.5 MPa

c. . Mdit cat 103:
Bé| L f, k ( |_iX/2) H o« Rad) | 17€ ¢ ﬁ;; )(
1 {30401 | 1488 | 6.67*10"-7 | 15201 0.23 | 0.008727 0.0120728 | 17.96
2 | 30404 | 1488 | 6.67*10~-7 | 15202 0.23 |0.015882 0.0136979 | 20.38
3 130481 | 1488 | 6.67*10"N-7 | 15241 0.23 | 0.075224 0.0270935 | 40.32
4 130497 | 1488 | 6.67*10"-7 | 15249 0.23 | 0.082205 0.0286595 | 42.65
5 30514 | 1488 | 6.67*10"-7 | 15257 0.23 | 0.094248 00313515 | 46.65

= Af 2 =(17.96%2+20.38%2+40.32+42.65+46.65)/7 = 29.47 Mpa

c..Mdt cdt 104
B6 L, fo k ( LiX/2) 7 o« (Rad) |17® e ﬁ;;)(
1 |30401 | 1488 |6.67*10"-7 | 15201 0.23 | 0.011519 0.0127070 | 18.91
2 | 30404 | 1488 | 6.67*10"-7 | 15202 0.23 | 0.021118 0.0148850 | 22.15
3 130481 | 1488 | 6.67*10"N-7 | 15241 0.23 | 0.100356 0.0327010 | 48.66
4 130497 | 1488 | 6.67*107-7 | 15249 0.23 | 0.109781 0.0348007 | 51.78
5 | 30514 | 1488 | 6.67*10"-7 | 15257 0.23 | 0.118857 0.0368186 | 54.79

= Af 2 =(18.91%2+422.15%2+48.66+51.78+54.79)/7 = 33.91 Mpa

d. Mdt cat L/2:
B6| L f, k ( LiX/2) 7 o« Rad) |17 € ﬁ;; )(
1 30401 | 1488 | 6.67*107-7 | 15201 0.23 | 0.014486 0.0133805 | 19.91
2 | 30404 | 1488 | 6.67*10"-7 | 15202 0.23 | 0.026354 0.0160706 | 23.91
3 | 30481 | 1488 | 6.67*10M-7 | 15241 0.23 | 0.125664 0.0383151 | 57.01
4 130497 | 1488 | 6.67*10"-7 | 15249 0.23 | 0.137357 0.0409031 | 60.86
5 30514 | 1488 | 6.67*10~-7 | 15257 0.23 | 0.148877 0.0434461 | 64.65

= Af2 =(19.91%2+23.91%2+57.01+60.86+64.65)/7 = 38.59 Mpa
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

2. Mat do truot neo :

AfPA = A_L* EP

Itb
Trong d6 : ldy AL =6mm/1neo—= 2neo, AL =2x6 =12mm.
E, =197000MP,

l, = 29448mm

Suy ra: Af,, = 322?9

*197000= 77.6MP,

3. Mat do nén dan hoi bétong (moi lan cang 1 b6 ):

_(N-D) B
AfPES = WXE Xfcgp

Trong d6 : N=7 bo.

E; = 4800,/ f; ,v6i f; =80%f; =0.8x50=40MP,.
f_: cudng do be tong lic cang.
E, = 27153MP,
f, =0.8f,, =0.8x1860=1488.
fogp -Ung sudt tai trong tam ct do lyc cang da ké dén mat us do ma sit +tut neo va
do trong luong ban than g, :
-lyc cang : P = [pi — @f . +Af,, EA,SXCOSOCS).
Trong d6 :
a? :1a géc trung binh clia tiép tuyén véi cac bé tai mat cat tinh todn
3.1. Luc cdng p, tai cdc mdt cdt la :
a. MC Goi :
P = J488-77.6 ¥0.998x4836=6807053 N

V6i o =(0.86x2+1.51x2+7. 2+7.87+8.53)/7=3.834 = cosa® = 0.998.

b. MC 101 :
P=(1488-(77.6+19.79))*0.998*4836 = 6711540 N
c. MC102:

P=(1488-(77.6+29.47))*0.998*4836 = 6688808 N
. MC103:

P=(1488-(77.6+24.5))*0.998*4836 = 6664821 N
e. MC 104 :
P=(1488-(77.6+33.91))*0.998*4836 = 6643392 N
MC 105(L/2) :
P=(1488-(77.6+38.59))*0.998*4836 = 6620805 N

o

g

. , : M

3.2.Tinh f, cho cdc mat cat : fgp = L Xel +—Lxe,
A ly

Véi M, : momen do trong lugng ban than g, tinh theo TTGHSD.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

-Tai MC Goi :(M; =0).

6807053 6807053248
1183218 3.13124x10"
-Tai MC L/2(105) :
_ 6620805 6620805¢769° N 2384.33x10° x769
o 757816  2.78031x10" 2.78031x10"
Vay mdt do nén dan hoi bétong ( Afe ) la:

= -7.08 MPa

= -16.22 Mpa

-MC Goi :
(7 —1)x197000x|— 7.09|
Af e = =22.01IMP, .
2X7x27153
-MCL/2:
(7 —1)x197000x|—16.22|
Af s = =50.43MP, .

2X7x27153
4. Mat us do co ngot bétong (kéo sau):

-Tai tat ca cac mat cat nhu nhau :
Af o = 93— 0.85H v6i H do 4m =80%.

Afpsy = 93—0.85x0.8 = 25MP, .
5. Mat us do tu bién bétong.
Afpeq =12.0f,, —7.0Af,, >0.

Trong do :

- f.gp :1a us tai trong tam ct do lyc nén P, (da ké dén mat do ma sit ,tut neo va nén dan
hoi ) ,va do trong luong ban than.

-Tinh luc P, cho cdc mat cit :

P = [, — (Afor + Af, + Afpg XAyxcOSEY.

- MC Géi :
P =[1488— (77.6 + 22.05)]x4836x0.998 = 670082553N .

Afcdp =0 ,vi moémen =0.

6700633 6700633248

= _ = -6.97 Mpa
P 1183218 3.13124x10% P
— Af ., =12.0%6.97 +0 = 83.64 MPa
-MC (105)L)2 :
P =[1488—(38.56 + 77.6 + 50.43)]x4836x1 = 637741329N
SuyraMCL/2: > ; _ 6390339 6390339%769° . 2384.33x10°X769 15.39MPa
oop 757618  2.78031x10% 2.78031x10" '
Af 4, :us do tinh tai 2 gay ra .

GVHD:TH.S.PHAM VAN THAI
SV :NGUYEN KHAC PINH_091333 Trang : 98



DO AN TOT NGHIEP
Phdn 2: Thiét ké k5 thudt

TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU PUONG

(Mg, +My,) o  (68281+ 276.58)x10°
oop | ¢ 3.20615x10"

Af pep =12.0x15.39 - 7%2.31=168.51MP, .
6. Mat ing suat do chung cot thép :
Af = Aprl + Aprz . Cang sau gan ding : Aprl =0.
- Tinh : Afp, =0.3138—0.3Af —0.4Af s — 0.2(Afpgr + Afpcg)].
*MC Goi : Afp, =0.3[138-0.3x0-0.4x22.05-0.2(25+83.64)] = 32.24MP, .
FMCL2 @ Afg, =0.3[138-0.3x38.59 - 0.4x50.43—-0.2(25+168.51)] = 20.26MP,

7. Tong hop cac dng suat mat mat :

Af

X723=2.31MP,.

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

Mat cat Af o (MPa) Afo,(MPa) | Afpes (MPa) | Af,., (MPa)
Goi 0 77.6 22.01 99.61
(L/2)105 38.59 77.6 50.43 166.62

e Mait mat theo thoi gian : Af,;, = Af g + Af g + Af g

Mat cét Afpe MPa) |  Afpq(MPa) | Af, (MPa) | Af., (MPa)
Goi 25 83.64 32.24 140.88
(L/2)105 25 168.51 20.26 213.77
e Téng matmat: Af,, = Af, +Af,,
Tiét dién Afo;, (MPa) Af o1, ( MPa) Af,; (MPa)
g0i 99.61 140.88 240.49
(L/2)105 166.62 213.77 380.39

V. KIEM TOAN THEO TTGH CUONG PO 1 :
1. Kiém tra sirc khang uon :
* kiem tra MC L/2 (b3 qua cot thép thuong):
-Phan trén da c6 : b =S =2300 mm.
_ (500x185+1650x194)
t 2300- 200
-y, =168mm ,d ) =1635-168=1467mm.

- A, =4836mm° ,3=0.85, f =50.

=196mm

f
k = 2(1.04—f—PY) = 0.28.
pu

+gia thi€t truc trung hoa qua canh :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 2: Thiét ké ky thudt
+ b + 0.85f'c
jﬁr ] tc af H%O
fal 2
Z
o
O bW
Z
,it ? j - Aps,fps
o,k
B Avs T B 48361860 ~
C= ) 1860 =106 mm<h,; =196 mm

|  0.85x5040.85x2300+ 0.28x4836x 200
0851, b+ kA, ° 1467

p
+Stic khang danh dinh cta tiét dién :

M, = A fos (d, —9) , a= B,xc = 0.85x106 = 90mm.

fos = fou (L k—) 1860x(1— 028x114£) 1822MP,.

P

M = 4836x1822x(1467— 9—20) =12530KN.m

+Kiémtra:M, <¢M_,¢=1M,6 =M, =9000.013KN.m <M =12530 KN.m = dat .

2. Kiém tra ham luong cot thép toi da :

€ o4
d,
Ape fosd
g = Pesfreds _4836d822a467 ) 0
Ao Fos 4836x1822

C =106 mm <0.42 dC =0.42x1467= 616 mm = dat .
3. Kiém tra ham luong cot thép toi thiéu :
¢M, > min §2M_ 1.33M,

Trong do :
- M, :momen bat diu gay nit dim BTDUL tiic 12 khi d6 us bién dudi dat tri s6 us kéo khi

cr?

uonla: f, =0.63/f =0.63J50 = 4.45MP,.
- Phuong trinh M véi tiét dién nguyén cang sau (2 giai doan):

i Pe M My, + M)+ M
f, = Z' Igy{’+|—ly{’+(2 I"’) “tyS+A|MyS=4-45

9 9 g c c

+P = (0.8f, —Afor) A Afpr = Afpr, + Afpy, =166.62+ 21377 = 380.39MP, .
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

+ M, : momen MC L/2 do tinh tai 1 = 2384 KN.m(TTGHSD).
+M,,, : mémen MC L/2 do tinh tai 2(khong c6 16p phu )= 728 KN.m.
+M,, : mémen MC L/2 do 16p phti = 296 KN.m

+ My, =(1.25*M+M, ) *mgy+ My, *mgy,
= (1.25%2007.75+1074.336)*0.641+346.56%1.065
=2666.45 (KN.m)
+AM :1a phdn momen thém vao dé tiét dién bat dau nit.
* Thay cdc so'liéu MC (105)L/2 vao phuong trinh dé’ tinh AM :
P. = (0.8x0.9x1860—-380.39)x4836 = 4636805N.

a2 P te  (Reg M)y 1 (Mo + My +My)Ys 1, 345
A Y ly Y 1. 2 Yoo
B 4636805x3.206x10" N (4636805679 + 2384x10°)x874x3.206x10™
757618x918 2.78031x10"' x918

11
445%3.20640 " _ 7 599y10° KN .m = 7.099x10° KN m

—(728+ 296+ 2666.45)x10° +

> M, =AM +M, +M,, + M, +M,, =1317345KN.m
M, =M., =9000.013KN.m

u

+Kiém tra : M =12530KN.m > min §2M _ ;1.33M,
> min{15808.14 ; 11700 KN.m}
— ¢M_ =12530>11700KN.m — dat.

4. Kiém tra sitic khang cit cua tiét dién :

- Tinh cho tiét dién ¢ gdn g0i :
Stic khang cét tiét dien =gV, ,v6i ¢ =0.9

V, :stic khang cat danh dinh .
Ve +Vs +V,
V,=min ,
0.25fb,d, +V,
V. :stic khang cat do bétong.
V,=0.0834,/.b,d, .

V, :stic khang cét do cot dai .

S

v = A fud, (cotgd + cotga)sine
S SV
-V :M .
S SV
V, :stic khéng cat do c6t thép DUL (xién):

v6i o =90° (g6c cot dai )

V, = f Agsina véi f: cuong do tinh toan CTDUL , « : géc trung binh .
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

Trong cdc cong thic trén :
b, : chiéu day nho nhat cua suon dam -dau dam b, = b, = 600mm .
d

, - chiéu cao chiu cét c6 hiéu cua tiét dién —khoang cédch hop luc trong mién chiu nén

va kéo cua tiét dién .
* Ddu ddm: he=185

+gan ding chiéu cao mién chiu nén , Aﬁ
1ay bang chiéu cao mién chiu nén MC L/2.
Q 0
c 106 O ™
C=126-> d, =d, —— =1635-707 = =875mm. A S
2 2 S f
d,-<=875 Yo =707
2 N
Mat khdc d, = max{0.9d, =788 } —d, =117Imm- F*bw#

0.72h =1171

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

\ BEE |

cot dai 4 nhanh

Sy A Sy o
Trong d6 v6i L=31m — dau dam b, =600 — cot dai ¢ =14 -4 nhdnh .1 nhanh

_Id®  3.14x14°
4
+ f, :cuong do cot dai =400MP, .

> f, =153.8mm? — A, = 4x153.8 = 615.

+S, :budc cot dai (khoang cach cac cot dai )
+ [ :1a hé so tra theo bang lap san.
+®: 1a gbc cua ung suat xién tra bang .
2 2 N N 2 Lz ¢ 1N V N
*Pe tra bang tim £ va® phai tinh 2 thong so 1a f_ va g,.
c

-v6i V 1a tng sudt cit :

VU
" by,
V, :1a luyc cét tinh toan theo TTGHCD 1 ,¢ =0.9.
. M,/d,+0.5V, cothD'
‘ E, A

M, :1a momen uon tinh theo TTGHCD1.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAUPUONG Phdn 2: Thiét ké ky thudt

Nhu vay dé tra bang tim @ phai tinh ¢, — d€ tinh &, phai biét ® .Vay phai thir din theo
trinh tu sau :
a.Tu biéu do bao momen va luc cdt : +——0.1L. =3040 —+
- M, va 'V, lay cach tim géi 1 doan d, . \
Véi: My, =379297KN.m |
Vygo =136251KN.m. ‘L av |

V,,, =1137.92KN.m s Ve Vio;
d, =1171mm. °

My, 379297
“T 01l 3040

[ Mu M 101

x1171=1461KN.m .

V, =V, + 20 Vi y g 137,99 1362512118792 1201 90akN
0.1L 3040
b. Tinh itng sudt cdt :
3
SV 1m0 o
#xb,xd, 0.9x600x1171

i, = % =0.0387
f 50

c

c. Gid thiét : ®, = 40°,cotgd, =1.192 —>tinh &, .
_ 3792.97x10° /1171+ 0.5x1137.92x10° x1.192

£, =4.11x10"°.
' 197000x4836
Y _0.0387
Theo 1 f. —>®, =42.7°,3, =08.
£, =411x107°

+s0 sanh @, va ®, khic nhiéu — 1am lan thi 2 : cotg42.7° =1.085.

379297x10° /1171+0.5x1137.92x10° x1.085

£, =4.04x10°.
: 1970004836

Theo \f’_ va g, —trabing > ®, =42,40 va f3, =08.

C
Vay s6 liéu dé tinh : ® =42°40 va S =0.8.
d. Bo'tri cot dai trudc roi kiém tra :
Buoc dai :

s < AT, 615x400
" 0083/fb, 0.083x/50x600

V, =1224KN <0.1f_b,d, = 0.1x50x600x1171= 3513KN nén —>

cTvTyv

S, £0.8d, =937 <600mm .
Vay S, <600mm — chon c6t dai ¢14—4nhdnh S, = 300mm — kiém tra .

=699mm.
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V, =min V4 +V, +V, va 0.25f b,d, =8782KN .
+V, =0.0833,/f,b,d, = 0.083x0.8x+/50x600x1171= 330KN .

_ Af,d, cotgd 615x400x1171x1.085
: S 300

\

+V, = f A sing,, .

+V =1041KN .

-Tinh géc «,, cta cic bo cap tai x=d, =117Imm.
4x110 ., 2x117

+b6 1:tga=ﬂ(1—§) = (1- ]):0.013359—> a, =0.76°.
L L’ 30400 30400

Tuong tu cho cdc bo khdc :
Ldp bang :

B6 | L (mm) | f(mm) | X(mm) | g (do)

30400 110 1171 0.78
30400 200 1171 1.39
30400 960 1171 6.65

30400 1050 1171 7.27
30400 1140 1171 7.88

DN B W =

—a,, = P(0.78+1.39) +6.65+7.27+7.88 /7 = 3.88° - sina,, = 0.06767.
V, = (0.8, — Af ;) A sina,, = (0.8x0.9x1860—380.39)x4836x0.06767 = 313.7KN.

* Cudi cung kiém tra siic khdng cdt :
V, =1224KN <0.9(V, +V, +V,) = 0.9(330+1041+313.7) =1516KN —> dat.

VI. KIEM TOAN THEO TTGH SUDUNG :

1. Kiém tra g suat MC L/2 (giita nhip ):

1.1. Giai doan cdng kéo cot thép (ngay sau khi déng neo):
+cudng do betong: f; =0.8f, = 40MP,.
+cuong do ct dul : fpi = 0.74fpu =0.74x1860=1376.4MP, .

+A, = 757618nm?

+1, =2.78031x10" mm* e, =679mm, y; =874mm, y;" =788mm, M, = 2384.33KN

a. Kiém tra itng sudt bién dudi (us nén):

P Pre,

A I Xy, +%xyld <0.6f, =24MP,.

g 9 g

P, = (f,; — Afor;) Ans = (1376.4—166.62)x4836 = 5850496N

fbd

5850496 5850496679 2384.33x10°
= = X4+ S
757618  2.78031x10 2.78031x10

bd —

x874{ =[-12.32/<0.6f; = 24MP,
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b. Kiém tra ung sudt bién trén :

P Pe M <1.38MP,
for ==+ —— Y =V .
A I, <0.25,/f,; =1.58
Thay s0 :

_ 5850496 5850496x788x679 2384.33x10° x788
=T 757618 1 2.78035A0%  2.780310"
1.2. Giai doan khai thdc (sau mdt mdt toan bo):
a. Kiém tra vmg sudt bién dudi :
f, =08f  =0.8x0.9x1860=13392MP,.

Lycnén: P =(f, —Afpr)As = (1339.2—380.39)x4836 = 4636805 .
) Pe M,.+M,_ +M .
fo, =—%— oy +¥yf + Mae I"’ “‘)y;‘ <05,/f, =354,

9 g g c

=-1.32MP, <1.38 — dat

4636805 4636805679 2384.33x10°
by = - X874+ =X
757618 2.78031x10 2.78031x10
(728+ 296+ 2666.45)x10°
3.206x10"
— dat.

X918 = 2.04MP, < 0.5,/ f, =3.54

b. Kiém tra vng sudt bién trén : y," = 788mm,yy =744mm

P Pe .
_A_-+I_9y;r _ﬁyy —¥yg <0.45f, =0.45x50 = 22.5MP, .

9 g g c

4636805 4636805K679 2384x10°x788  3690x10°
= + >~ X788 —- -
757618 2.78x10' 2.78x10%  3.2x10"

f —

btr

x744{ <0.45f. = 0.45x50 = 22.5MP,

=|-7.02MP, | < 22.5MP, — dat.

2. Kiém tra ing suat mat cit goi (MC100):
2.1. Giai doan cdng kéo :
Po=(f5 — Afpri) Ass cosay’

-Trong do :
+ aéb =(0.86x2+1.51x2+7.2+7.87+8.53)/ 7 =4.05d0

— cosay =0.997.
+P, = (f; — Afpr,) As cOsey = (1376.4—99.61)x4836x0.997 = 61560328N
+A, =1183218nm°, | | =3.13124x10" mm*, e, = 248mm, y," = 680mm, y) =955mm,M =0
a. Kiém tra us bién dudi :
61560328 61560328x248
b 1183218  3.13124x10“

X955 = |— 9.86MPa| < 24MP, — dat.
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b. Kiém tra tho trén :

P Pieg r 61560328 61560328x248
fbtr =E-—*+t—Y, =— + 11
A | 1183218 3.13124x10

g 9

X680 = —1.89MP, (nén) < f,,,

— dat.
2.2. Giai doan khai thdc:
P =[1339.2-(99.61+144.88)]x4836x0.997 = 5278135\ .
I, =3.45x10" mm* ,y; = 644mm,y; =991mm.
a. Kiém tra us bién dudi :
P Pe, o 5278135 5278135284

f,=—"L—-——=y, = x991=-9.2MP, — dat(nén).
A, Y2 = "1183218”  3.13a0" » > danen)
b. Kiém tra us bién trén :
P PBe
gm0 e 5278135, 5278135’(12184 X644 = —1.38MP, — dat(nén).
AL 1183218 3.13x10
VIL. _TiNH PO VONG KET CAU NHIP :
1. Kiém tra do vong do hoat tii : o ) ‘ P
+Tinh do vong mat cat c6 toa do x do luc P J\ 777777777777777 I
c6 toa do a,b nhu : (hinh v&) a > b
0. 4 |= I
y. = p.b.x (12— b? - x2) 30400
6.E..1_l
P P P
+ So d6 chat tai tinh do vong do xe tai 3 truc: iSAOOiLSAOOi

( Hinh vé) ]
L/2 A L/2
+— =30400 — — —+

P,=P,=145*%10° N ; P,=35%10° N . Tinh do vong khong c6 hé s6 :
+ Do vong MC giita nhip L/2 do cdc luc : p, = b=15200+4300=19500 mm, x=15200 mm.
yo = 145x10° x19500x15200x(30400° —19500° —15200%)

x o =7.57mm.
6x30358x3.20615x10~ x30400
+DovongMCL/2do : p,
3 3 3
yP = p,.L” _ 145x10°x30400 _—g.72mm.
48.E..1, 48x30358x3.20615x10
+ Do vong MC L/2 do : p; = b=10900 mm, x=15200 mm.
o, 35x10°x10900x15200x(30400% —10900% —152007)
= =1.88mm

" 6x30358x3.20615x10™ x30400
+ Do vong cdc dam chu coi nhu_chiu luc giong nhau khi chdt tdt cd cdc lan xe :
B, _ 11500-2x500
3500 3500
-hé s6 xung kich : (1+IM)=1.25.

=3 lan.

-so lanxe :n, =
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+ Do vong 1 ddm chu tai MC L/2 (105):

Py P2 Ps3
y= 02 VP EYIN 3 95 vein
n

(7.57+8.72+1.88)x3
y= c

= s0 dam =5.

x1.25=13.6mm.

+Kiém tra: y < iXI —136< 30400 _ 38mm — dat.
800 800

2. Tinh do vong do tinh tai —luc cang trudc va do vong tai MC L/2(105):
2.1. Do véng do luc cing CT DUL:
A Sw.l*
oL 384EI

c°g
Trong d6: = % ,e=e, =679mm, I, =2.78x10" mm",

p=(0.8f,, — Afpr)As = (0.8x1860-380.39)x4836 = 5356402\ .
8x5356402679
W= =
304007
5x31.5x30400"

PUL T 384x30358x2.78x10M

2.2. Do vong do trong luong bdn thdn dam(giai doan 1): do g, = 20.64N /mm

Ag, =2 9,1  5x20.64x30400°
" 384'E.l, 384x30358x2.78x10"

2.3. Do vong do tinh tdi 2 : 9, =6.3+2.56 =8.86N/mm.

5 g,I*  5x8.86x30400'
92 = 384 E.I, ~ 384x30358x3.206x10"
* Do vong do luc cdng +tinh tdi : goi la do vong tinh Y, .
y; =—41.5+27+10=-4.5mm
Vay dam c6 do vong khi khai thac 1a : 4.5 mm.

315

=27mm.

=10mm.
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