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GVHD : Th.S Tran Anh Tudn Do dn tot nghiép

Phan I : TINH TOAN BAN MAT CAU

[ .XAC PINH TINH TAI
Tinh cho 1 mm chiéu rong ctia dai ban

1.Trong lugng ban than mit cdu phan ké 2 canh:
Ws = Hg. ¥ ¢ =190.2,4.10° = 456.10"°(N/mm?)
Trong do:  Yc. trong luong ri€ng cua ban mat cau
Y ¢ =24 (TIm®) = 24(KN/m®) = 24.10°(N/mm®)

2. Trong luong ban mut thura :
Wy =Ho. Y ¢ =(Hg+80). Y c=(190+80). Y c 180
2> W, =270 .24.10 ® = 6480 .10° (N/mm?)

= 648. 10”°(N/mm?)

3.Trong luong cua 1ép phu :

Wpw = Hpow . Y Dw

[
I
I
I
|
HDW =75 (mm) :
Y ow = 2,25.10°N/mm’ |
> Wpw = 75.2,25.10° =168,75.10™ (N/mm) 865 |
4. Trong luong cua lan can . lr
Py = [(865.180 )+(B. -180).75+ |
50.255 +535. 2> + (B.-230). 255 ], |
= P, =[(865.180 )+(500 -180).75+ g
2 255 -6 I
50.255 +535. == + (500-230) . ]1.24.10 50 Bo.230
=5,766 (N) 7 ‘ "Bc- 180
11 .TINH NOI LUC BAN MAT CAU Be

- So @6 tinh cia BMC 14 1 dai ban ngang dugc gia
thiét Nhu 1dam lién tuc ké 1én cac gbi cing la cac dam chu
- Noi lyc tinh cho dai ban ngang c6 chiéu rong Imm
1. Noi luc do tinh tai

1.1 Néi luc do BMC W,
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Do dn tot nghiép

S00 1200

1200

Vo0 = Ws.W = Ws.0.3928.s

= 456. 10™0.3928.1800 =3,224(N/m)
Maos = Ws.w= W4.0.0772.5°

= 456. 10°°0.3928.1800°

=5803,4 (Nmm)
Mago = Ws.w= W4.(-0.1071).8>

= 456. 10" .(-0.1071).1800°

= -1582,34 (Nmm)

1.2 N6i Luc do ban hang

] S AN A5

2 S

L
V200 = WOWL = Wo( 1+0.635. g )L

900
- -5 _ -
=648.10°. (1+0.635. 75-5).900 =7,684 (N)

2

9
Mago = -Wo.L 2 /2= -648. 10™.. 5~ =-2624,4 (Nmm)

Maos = Wo.w.L? = 648. 10™ .900°.(-0.2460) = -1291,2 (Nmm)

Mago = Wo.w.L? = 648. 10™ .900%.( 0.1350) = 708,6 (Nmm)

1.3 NO1 luc do lan can .

o1
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150 | | L1 -2
L

Voo =P 11270L_1 = 5,766 :|.1270E =8,82 (N
200 — b'( +1, . S )'_ ) '( +1, . 1800)'_ ) ( )

Mago = Pp.(-1.L 1) = 5,766.(-750) = -4324,5 (Nmm)
Mags = Pp.(-0,4920.L ;) = 5,766.(- 0,4920.750) = -2127,65 (Nmm)
Mago = Pp.(-0,27.L 1) = 5,766.( 0,27.750) = 1167,62 (Nmm)

14 No1 luc cho 16p phu

-

i ‘ Y

L2 1800 1800

oy

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

400
=168,75.10°%[ ( 1+0.635. 72o).400 +0,3928.1800] = 1,96(N)

Mago = Wow.(-0,5) L, = 168,75. 10 . [(-0,5).400%] = -135 (Nmm)
Maos = Wow.[ (-0,246).L, %+ 0.0772. S 7]

=168,75. 10 .[ ( -0,246). 400 *+ 0,0772. 1800 °]

= 355,67 (Nmm)

Maoo = Wow.[ (0,135).L, 2+ (-0,1071). $7]

= 168,75.10°.[ (0,135). 400 *+ (-0,1071. 1800 *]= -549,12 (Nmm)

2. NOI LUC DO HOAT TAI:

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

a) Momen duong 16n nhat do hoat tai banh xe

SVTH : Bui Xuan Thao Lop : XD 1201C
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GVHD : Th.S Tran Anh Tudn Do dn tot nghiép

+ Chi tinh ndi luc vai tai trong truc sau cua xe 3 truc, khong tinh tai trong Ln
(S = 1800 ( mm) <4600 ( mm))
+ V6i c4c nhip bing nhau (S), Momen duong 16n nhat gian dung tai diém 204
+ Chiéu rong tinh todn ctia dai ban khi tinh M(+)
Sy =660 + 0,55.S (mm)
=660 + 0,55.1800 (mm)

= 1650 (mm)
* Truong hgp 1: Khi x&€p mot 1an xe:
1800

W it N S ey

M, = m(y; +y,)S . W/S, (N.mm/mm)
Véiy,=0,204 ; y,=-0,0315
Vé6i: mlahésolanxe=1.2
W=725KN => M,,=1,2(0,204-0,0315)1800.72,5.10%1650 =
16371,82 (N.mm)
* Truong hop 2: Khi x€p hai lan xe:
1800 1200 1800

T AN T
L] & SN g

My = m( Z yi' )S*W/S,,
Véim=1;y, =0,204; y, =-0,0315; y; =0,0022; y, =-0,0007

=> M,y = 1.(0,204- 0,0315+0,0022-0,0007).1800.72,5. 10° /1650 =13761,82 (N.mm).

Trong 2 TH ta lay M,y, = 16371,82 (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 todn cua dai ban khi tinh M(-) :
S,,=1220 + 0.25*%S =1220 + 0,25.1800 = 1670 (mm)
* Truong hop 1: Khi x&€p mot l1an xe:

Puong anh hudng c6 tung do 16n nhat tai 206

SVTH : Bui Xuan Thao Lop : XD 1201C
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1800

ATTEINATTE TR T

W SN S

Mo =m(D_ Y )S*W/S,,
Hé s6 lan xe m = 1,2: y, = -0,1029; y, =-0,0736
M;y, =-1,2(0,1029+0,0736).1800.72,5. 10° /1670 = -16550,84 (N.mm)
* Truong hop 2: Khi xép hai lan xe:
1800 1200 1800

/(m\‘m Tl T

W ENEIICEEE ~ T
Mg = m()y;" )S*W/S,,

Véim=1;y, =0,1029; y, =-0,0736; y; =0,0189; y, =-0,0058
=>M,y, = 1.(-0,1029- 0,0736+0,0189-0,0058).1800.72,5.10% /1670 =-12768,7(N.mm)

Trong 2 TH ta lay M;,, = -16550,84 (N.mm). =>Vay TH xép 1 lan xe dugc khong ché.

¢) Luc cét 16n nhat do hoat tai banh xe
Luc cat 16n nhat tai goi 200
* Truong hop 1: Khi xép mot 1an xe:
Va=m(D Y/ )W/S;  Véim=12y, =1;y,=0,0
=> V,50 =1,2(140,0).72,5. 10° /1650 = 52,73(N)
* Truong hop 2: Khi x€p hai lan xe:
Voo =m(D Y IW/S,,
Vé6im=1;y, =1;y,=0,0; y; =-0,05; y,=0,0145

=> V00 = 1(1+0,0-0,05+0,0145).72,5. 10%1650 = 42,4 (N)

Vay chon V = 52,73 (N)

Vay TH 1 lan xe dugc khong ché. Be 300

2.2- Tinh ban hing (miit thira): W

biéu kién tinh M™ ban hang : m
X=L-Bc-300>0 ”QQ”

Trong treong nay X =900 -500 -300 = 100(mm) X

Chiéu rong tinh toan cua dai ban L

Su’=1140+0,833X=1140+0,833.100=1223,3(mm)
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Maoo=m.W.y/Su°=1,2.72,5.10° .(-0,11) /1223,3=-7,8 (N.mm)
3. T6 hop ndi luc cua ban:
Noi luc cudi cliing phai duge t6 hop theo cdc TTGH
- TTGH cudng do 1:
M= n*[ Ypi(Mws+Mwo+Mpp) + Ye:Mypy + Yo AIM)M ]

V= *[ vpi(VwstVwot V) + Yo Viwvpw + Y IM)Vy |

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 s vuot tai cua tinh tai 2 : yp, = 1,5; vp, = 0,65
( Cac hé s0 yp< 1 khi ndi luc do tinh tai va hoat tai ngugc dau)
- L = 1,75: Hé s6 vuot tai cua hoat tai
- (IM) : Hé s6 xung kich cta hoat tai ( chi tinh vé6i xe 6t6) = 1,25
+ Mys; Vs : Momen va luc cat do trong lugng ban mat cau
+Wywo; Vwo : Momen va luc cét do ban hing
+ My, Vi : Momen va luc cat do lan can
+ Mypw: Vwpw : MOmen va luc cét do 16p pht
+M;;; Vi : Momen va luc cat do hoat Tai xe
V00 =0,95[1,25(3,224+7.684+8,82) +1,5.1,96 +1,75.1,25. 52,731 =135,8(N)
M,0=0,95[1,25(-2624,4-4324,5)+1,5.(-135)+1,75.1,25.-7,8)]=-8701,5(N.mm)
M,,=0,95[1,25.5803,4+0,9(-1291,2-2127,65)+1,5.355,67+1,75.1,25.16371,82
=38497,94 (N.mm)
M,,=0,95[1,25.(-1582,34)+0,9.(708,6+1167,62)+1,5(-549,12)+1,75.1,25(-16550.84)]
=-37318 (N.mm)
- Theo TTGH str dung :
M, = My + My, + Myp, + Mypw + AIM)M, |

TTGH st dung chi ¢6 hé s6 xung kich do xe tai, cdc hé s6 khdc déu biang 1.
Voo = 3,224+7.684+8,82 +1,96 +52,73.1,25 =87,6(N)
M= -2624,4-4324,5-135-7,8.1,25= -7093,65(N.mm)
M,,=5803,4-1291,2-2127,65+355,67+16371,82.1,25
=23205 (N.mm)
M,;,,=-1582,34+ 708,6+1167,62 -549,12-16550,84.1,25
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=-20943,8 (N.mm)

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

Lép bao vé 14y theo bang [A5.12.3.1]
Chiéu day tinh todn ctia ban h,= (hy,, — 15)=190-15=175mm
Trong d6: - Lp bao vé phia trén bé tong day 30 mm
-L6p 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 =175-25-16/2 =142 mm
- d =h-30- d,/2 =175-30-16/2 = 137 mm

Tinh cot thép chiu m6 men duong :

M

u

" 330d
M,: Mobmen theo TTGH CD 1

S

d: Chiéu cao c6 hiéu ( d*hodc d tuy theo khi tinh thép chiu M* hoic thép chiu M

_38497,94
330.142

Theo phu luc B,bang 4 chon N° 15a 200mm ;c6 A, =1,0 (mm?)

= 0,82 (Mm°)

S

Tinh cot thép chiu mO6 men am :

u

*7330d—  330.137
~Theo phu luc B,bang B4 chon N° 15a 200mm ;c6 A’, = 1,0 (mm?)

A M, _ 37318 ~0.83 (mm?)

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

Kiém tra cho c6t thép chiu méomen duong:

Phai kiém tra ca CT lu6i trén va CT luéi duéi cuia BMC

+ Kiém tra ham lugng thép t6i da:

SVTH : Bui Xuan Thao Lop : XD 1201C
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CT 16n nhét bi giéi han bdi yéu ciu ve do déo dai ¢<0.42d hoac a<0.42 B,d

Kiém tra do déo dai:

A f :
a= ——2— <0.42B,d V6ib = lmm
0.85f.b

/
Trong d6 B, = 0.85 - O.OS(fC . 28] =0,85-O,05.(30;28j=0,836

o a =[ 1,0.400

J=15,68 <0,42.0,836.142 =49,85 (mm)
0,85.1.30

=> Pam bao yéu cau

+ Kiém tra ham luong thép t6i thiéu:

A f.
p= —5>003 —
b.d f,
p =20 70410°>0,0330 223, 10°
1.142 400

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

3840 <67% CT tinh todn

Yocrpp = \/— =

Trong d6 S, 1a chiéu dai c6 hiéu cta nhip ban = S - by, pc= 1800-200 =1600 (mm)
3840

Vay bd tri A, =0,67.1,0 = 0,67 (Mm°)

=96% dung 67%

%C’TP =

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

+ Kiém tra cho co6t thép chiu momen am :

Kiém tra ham lugng cdt thép téi da

— S <0428,
085fb

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

a= 2000400 g 66 < 0,42.0,836.137 =48,1 (mm)
0,85.30.1

=> Pam bdo yéu cau

SVTH : Bui Xuan Thao Lop : XD 1201C
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+Kiém tra ham luong cot thép tdi thicu

A £
p= —5>003 —
b.d P
p =t =73.10%50,03. 22 —23.10°
1.137 400

+ Kiém tra hAm Iugng CT phan bé:

% crpp = 3840 <67% CT tinh todn

N
Trong d6 S, 1a chiéu dai ¢6 hiéu ctia nhip ban = S - by, pc= 1800-200 =1600 (mm)
3840

Pocren = 1600

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

=96% dung 67%

+ Déi véi cdt thép doc bén trén cung ding N° 10a 150 (mm)

C6 As =0,75 (mm?)

2.2- Kiém tra cudng do theo momen:
Phai kiém tra ca bién trén va bién du6i cia BMC
L&y momen véi tam vung nén cia BMC

Cong thic ki€m tra:
A, (d - % ) > M, Véi ¢ =09

15,68

M, =09.1,0.400,(142 - == ) = 482976 (N.mm)

M, = 37318 (N.mm)

= M, =48297,6(N.mm) > M, = 37318 (N.mm)

=> Pam bao yéu cau.

2.3- Kiém tra nit:

+ Kiém tra cho momen duong :

Niit dugc ki€m tra bang cdch gi6i han ting suét kéo trong c6t thép dudi tic dung cla tai
trong st dung fg, nho hon tng suét kéo cho phép f,

fy < fg, < 0.6 1,

Trong do:

SVTH : Bui Xuan Thao Lop : XD 1201C
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*fg=n—xYy

CT
(Ung suat kéo trong cot thép ; Dé tinh ting suat kéo trong c6t thép ding momen theo
TTGHSD vé6iy =7)

E ' ..
-n= E—s (H¢ so quy doi tur thép sang BT)

Modun dan hdi cua cot thép Eq= 2.10° MPa

Modun dan héi ctia be tong E = 0.043 y° /f!

C
Trong d6 y. =2400 (Kg/m®); f. =30
— E.=0,043.2400°./30 =27691,465 (Mpa)

E 2.10° . ..
-n=—==———=72 = chonn=7 (Hé s6 doi tur thép sang BT
E. 27961465 : (HE 56 quy doi tr thep sang BT)

- M: Momen u6n tinh theo TTGH SD
M = Mys+ My + Mp, + Mypw+ 1.25M;
- Icr: Momen quan tinh cua ti€t dién nit (Tinh theo DPTHH ti€t dién niit)
+ Gia thiét x < d’
d =142 (mm) ; b=1 (mm); h,=H, -15=190 -15 = 175 (mm)

L4y momen tinh d6i véi truc trung hoa:

0.5bx?=nA,(d'-x) + nAg(d-x) (1) b
Giai pt tim X. T E q
(1)=0,5.1.x*=7.1.(38-x) + 7. 1.(142 - x) A
=x, = 37,2<d’ =38 (T/M) Hy d S
X,=-66,32 A

bx’ T 2 2
— Iop = 3 +nAg(d'—x) ° + nAg(d-x)

3
_ 1.37,2 +7. 1.(38 -37,2)2+7. 1.(142 - 37,2)?

- I

— Ier=94045,3 (mm*)

+ Tinh Gng suat kéo :

fs =n.ﬂ.y
ICT
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Trong do :
- M : Momen uén 6 TTGHSD 1
- y=d-x=142-37,2=104,8 (mm)

23205

. 104,8 = 181,01 (N/mm?)
94045,3

= fs=7

+ Tinh Gng suat kéo cho phép :

Trong do6 :
-z :Tham s6 chiéu rong ctia vét nit trong diéu kién moi truong khac nghiét. z=23000
(N/mm)
- d. : Chiéu cao tinh tir thG chiu kéo xa nhat dén tim thép gin nhat. d = 33 mm
- A : Dién tich bé tong c6 cung trong tam véi cot thép chiu kéo
A=2d..S v6i S =250(mm) - budc thép
= A =2.33.250=16500 (mm?)
23000

1
3

= f, = = 281,66 (Mpa)

33.16500
Lai ¢6 : 0,6f = 0,6.400 = 240(Mpa)
Theo diéu kién gia thi€t ban dau : fg < f;, < 0.6 f,
fg = 181,01 < fg, = 281,66 > 0,6 f, =240 (Mpa)
| iy fg, = 0.6 f,=0,6.400 = 240 (Mpa) > f5 = 181,01 (Mpa)
= Dbat
+ Kiém tra cho mdmen am :
- Lay mdmen tinh d6i véi truc trung hoa:
Tuong ty phan trén ta c6 phuong trinh:
(véix>d)
0.5bx*+ (n- 1) A (x —d')=nAq(d - x)
0,5.1. x* + 6. 0,800.(x- 33) = 7. 0,800.(137 - x)
0,5x°+10,4x-925,6 =0
= x,= 3386
X, =-54,66

60
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Giai phuong trinh tim dugc x = 33,86 >d’ =33 = (T/M)

bx?

+(n-1)A (x—d ")+ nAgd-x)’

— Ier =

~1.33,86°

+6.0,800.(33,86 - 33)% + 7. 0,800(137 - 33,86)>

— Iep =72515,72 (mm*)
+ Tinh ting suat kéo :
M

fi=n y

Trong doé :
- M : Momen uén 6 TTGHSD 1
- y=d-x=137-33,86=103,14 (mm)

20943,8

=>fs =7 ——
72515,72

103,14 = 208,52 (N/mm?)

+ Tinh tng suat kéo cho phép :

Trong do6 :
- z:Tham s6 chiéu rong clia vét nit trong diéu kién moi trudng khic 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 tam 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 s

= 276,17 (Mpa)

Lai c6 : 0,6f = 0,6.400 = 240(Mpa)
Theo dicu kién gia thiét ban dau : fg < f;, < 0.6 f,
fy =208,52< fs, =276,17 > 0,6 f, = 240 (Mpa)

| 4y fs, = 0.6, =0,6.400 = 240 (Mpa) > f5 = 208,52 (Mpa)
61

SVTH : Bui Xuan Thao Lop : XD 1201C



GVHD : Th.S Tran Anh Tudn Do dn tot nghiép

= Dat

3, B4 tri cbt thép:

- D6i voi cbt thép ngang bén dudi chiu momen (+) ta ding & 16 a200.
- D6i voi cot thép ngang bén trén chiu moémen (-) ta ding & 16 a200.

- P6i voi cbt thép doc bén dudi ta dung @12 al50.
- D6i voi cbt thép doc bén trén ta ding @12 al50.

¢12 al50 ¢16a 200

|: ti [ ] ¥ ¥ | | ¥
M ——*
12 2150 \ / \M

o

130
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PHAN HAI: TINH TOAN DAM CHU

I- TINH NOI LUC DAM CHU:
Dam chu 1a dam bé tong du tng luc tiét dién lién hop cang trudc, khi tinh nodi luc chi

tinh cho 1 dam bat lgi nhat, cdc dam khac thiét k€ theo dam doé.

MAT CAT 1/2 DAM CHU

1410

300 1500 1000

28000/2

MAT CAT NGANG CAU (TL 1:100)

00 8000 200

1=2%

L——900 { 1800 1800 1800 1800 90(}——‘J

800
})0 | 80
]
110° < 150
1410 200
200 .
1250
600

1- Noi luc giai doan 1.

La giai doan dam cht chua lién hgp véi BMC, lic d6 coi BMC chua dong cing. Tai
trong tac dung la finh tai 1.

1.1- Xéc dinh tinh tai 1: g, (KN/m)

a, Do trong luong ban than dam duc trudc:

H, = %.L: %.28 —~1.56(m) — Chon H, = 1.6(m) ; H, = 0,175 (m)

Aunip= (Hg - Hpby, + (0.6 - 5,)0.25 + (0.6 - b,)0.15/2 + (0.6 - b,)0.08 +
+(0.8-b,)0.15+ (0.8 -b,)0.12  (m?)

1900
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A= (1.6-0,175).0,20 + (0,6 — 0,2).0,25 + (0,6 -0,2).0,15/2 + (0,6 — 0,2).0,08
+(0,8-0,2).0,15 + (0,8 - 0,2).0,1/2
A = 0,567 (m?)
Aug= (Hy - Hp)0,6 + (0,2.0,15) + (0,1.0,05) (m?)
= (1,6 — 0,175).0,6 + (0,2.0,15) + (0,1.0,05)
=0,89 (m?)

A (L-6)+A .4+(A, +A, )l
gdchz[ nhlp( ) goi L( nhip g0|) ]j/C (KN/m)

[0,567.(28 - 6) +0,89. 4+ (0,567+ 0,89).1] 24 _
28

- Z4eh = 15 (KN/m)

aen = 15 (KN/m)
b, Do tdm dan va ban duc tai chd:

g, = (H, + 0.08)S.7 - (KN/m)
g,=(0,175+0,08) . 1,8.24 = 11,01(KN/m)
¢, Do dam ngang :
g,= (H-Hy- 0.25)(S-b,)(b,/L)).7c (KN/m)

Trong do: L, = (—Ll) = % =6,85(m) (Khoang cach giita 2 ddm ngang)
n —_

- g,=(1,6-0,175-0,25).(1,8 - 0,2).(0,2/6,85).24
g, = 1,3(KN/m)
8 =8t &+g (KN/m)
=15+ 11,01 +1,3 =27,31 (KN/m) (Tinh tai cho dam cht/1m dai )
1.2- Noi luc giai doan 1:
a, V& duong anh hudéng M va V: tai cac tiét dién: L/1 ,L/8 , L/4,3L/8 ,L/2
- Tai tiét dién L/1 = 27,4 (m)

1 2 3 4 5
A; [ I [ I
L /%
bah V,
1 @
Oy, =0
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Do dn tot nghiép

1 27,4
o, ==-.Ll=—"
V1 2 2

- Tai tiét dien X=L/8 = 3,425 (m)

13,7(m?)

1 2 3 4 5
I I I I
T L i
Dah M
© :
y = (L-x)*x/L
0.125
' Dah V,
®
0.875
0, = E X x b2 (21473425) 4 pp 2114
L 2 27,4 2
> o, =41

N L-x? x2  27,4-3425° 3425
V2 2L 2L 2.27,4 2.27,4

> ®,, =10,275

- Tai tiét dien L/4 = 6,85 (m)
1 2 3 4 5

|
/Z/aé | [ | [
. P
L
Pah M
@ :
y =(@L-x)*x/L
0.25
| Pah V3
‘ ®
0.75
® = Lx L_ _27’4_6’85.6,85.E
L 2 27,4 2
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Do dn tot nghiép

> ©,, =7042

o o L-x® @ 2714-685" 685
V3 2L 2L 2.27,4 2.27,4

->0,; =685
e a3l
- Tai tiét dién §= 10,275 (m)

1 2 3 4 S

| | | |
P ) AL =t
Pah M
| © 4
y = (L-x)*x/L
0.375
| BV,
@ |
0.625
0, = =X x L= 2410215 44 975 274
L 2 27,4 2
> ®,, =87,95
o Lext o 27.4-10275° 10,275
AL oL 2.27,4 2.27,4
>0, =3,425
_ Tai tiét dien %: 137 (m)
1 2 3 4 =
A} [ [ | |
L2 | L/2 r%
Dah M .
&5
y=L/4
0.5
= ‘ Pah V 5
=
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_ 27,4-137 137, 27,4

27,4 2

L-x> x2  27,4-13.7° 1372
2L 2L 2.27,4 2.27,4

->0,;=0

Téng hop gid tri noi luc tai cac mat cat: L/1,L/8, L/4, 3L/8 , L/2 duoc bang sau:

Tiét dién L/1 L/8 L/4 3L/8 L2
o3 0 41,1 70,42 87,95 93,84
oy 13,7 10,275 6,85 3,425 0
b, Tinh noi lyc giai doan 1:
Chua ké hé s6 tai trong (TTGHSD):
M’ =g oy
Véi=g, oy
C6 ké hé so tai trong:
M=1.25.g,.0y
V=125¢g.0y
Noi luc do tinh tai 1:
Tiét dién L/1 L/8 L/4 3L/8 L2
Me 0 1121,35 1922,08 2402,73 256291
M 0 1401,69 2402,6 3003,41 3203,64
\% 374,147 280,47 187,07 93,54 0
\Y 467,68 350,59 233,84 116,92 0

2- Noi luc giai doan 2.

La giai doan BMC da dat cuong do, tiét dién DC da lién hgp véi BMC, tai trong tic dung
bao gom tinh tai 2 va hoat tai khai théc.

2.1- Noi lyc do tinh tai 2: (g, )

a, Tinh tai giai doan 2 : Lan can, ban bd hanh (néu c6) va 16p phu :

-Dolancan:

SVTH : Bui Xudn Thao Lop : XD 1201C



GVHD : Th.S Tran Anh Tudn

Do dn tot nghiép

ng = Pb.2/ IlC (KN/II])
ne: S6 dam chu

2.5,766
= 8=

=2,31(KN/m)

- Do 16p phu :

gpw = V\r:DW *B, (KN/m)

C
B,: Bé rong lan xe

_168,75.10°°.10°

-  gpw = c .8,0 =2, 7(KN/m)

b, Noi luc giai doan 2:
Chua ké hé s6 tai trong:
M* = (2o + Zow)- O M
V&= (gLy+ gow)- O v
C6 ké hé so tai trong:
M = (1.25g;, + 1.5gpw). ©
V =(1.25g;,+ 1.5gpw). O y
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Do dn tot nghiép

Noi luc do tinh tai 2:

Tiét dién L/1 L/8 L/4 3L/8 L/2
M° 0 205,71 352,6 440,78 470,16
M 0 284,85 488,26 610,36 651,05
\'%A 68,64 51,45 34,32 17,16 0
\Y% 95,04 71,25 47,52 23,76 0

Téng hop noi luc do tinh tai tai cdc mat cat L/1 ,L/8 , L/4,3L/8 ,L/2 :

Bang tinh noi luc theo TTGH SD

Bang tinh noi luc theo TTGH CD1

2.2- Tinh hé s6 phan phdi tai trong:

2.2.1- Tinh hé s6 phan ph6i momen:

1) Dam trong:

- Mot lan chat tai:

mg} = 0,06 + (

)

4300

- Hai hoac nhiéu lan chat tai:

mgy' =0,075 + (

Trong do:

+ S (mm)

S

2900

GR

khoang cach hai dam cha S = 1800 (mm)

jo.l
0.1
)

+ L =(Lp-2x300)=28000 - 600 =27400 (mm)
+tg=H, - 15=190 -15 =175 (mm)
+ K,: Hé s6 do cting doc

K, =n(, +A.e))

- n: Ti s6 modun dan hoi cua vat liéu dam / ban

¢ dam

C ban

/

/

= ‘/ﬁ = 1,354
30

- I,: Momen qudn tinh tiét dién ddm cht (mm®*)

- e,: Khodng cédch gifta trong tam dam va trong tam ctia ban mat cau

— tS
eg = ytg + E

(mm)
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- A: Dién tich tiét dién dam chi (mm)

Tinh quy déi tiét dién dam diic trudc

100 . 600 . . 100
80 | ] 1 Lr
f—— 1
f%o—[i\ /lj n1
e )
100]

bw = (200-250)

*—

150 f7[_ - _\7
—

250
J

o
_|

600

Tt hinh vé trén ta co:

+) h,.250 = 200.80 + 300.150 + 300. ?

— h, =304 (mm)

£)h, 200 = 250.200 + 200. %

— h, =325 (mm)

* Tiét dién lién hop cang sau: 3 giai doan

b
bl
h
hi o Yo
yic
_____ —_ ytg aL —L
H 2 7 T
Hg bw Y
_____ N R
1 1 Y
> r— Yoo
h2 J
Al
b2

BT dam dic san: E,
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BT bén d6 sau: E,
Gia thiét dam 1a khéi BT dac khong cé CT cho dé tinh todn

% Do kich thudc ctia 6ng cing cot thép DUL c6 kich thudc rat nho (khong dang ké)
nén giai doan 1: ti€t dién c6 16 va giai doan 2: tiét dién khong ¢4 16 ta coi 1a mot.

Giai doan 1: Chi c¢6 dam ddc san, truc trong tam tiét dién 1 - 1
» Tim trong tam
A, =H,by + (b;- by)h, + (b,- by) h,
V6iH,=H-H,=1,6-0,175=1,425 (m)
Lay H, = 1,43 (m)
- A, =1,43.0,2+(0,7-0,2).0,304 + (0,6 — 0,2).0,325 = 0,568(m?)

h H%.b h2

S, = b-by, hl(Hg - —21j+ o (byby) =2
2 2
> S,= 0,702 _0,304(1,43_ 0,304)+1,432.0,2 +(06-0.2) 0,3225

- S, =042 (m*)

S 0,42
= 9 = 1 — = 0,74 = 740
Yo A 0,568 (m) (mm)

g
Yie = Hg- Yo, =1,43-0,74 =0,69 (m) = 690 (mm)
» Tinh momen quén tinh dam duc trudc:

o - h, )’ H *b H, Y
=@ -b, 2+ -b, h|y -—| +—= Y 4+H *b 2
g ()1 W,12 ()1 W/l(ytg 2 j 12 g W(ng 2 )

h’ h,Y
+(b2 'bw)_2+(b2 'bw)hz(ng '_2]

12 2
3 ? 3 2
_ 07-0223% 0702 .0,304(0,69—0’304) L1483 'O'2+1,43.o,2(o,74—%)
3
+ 076_0!2 01325

+ 0,6-0,2 .0,325.(0,74—&225j2
- 1,=0,20 (m*) =2,0.10" (mm*)
Giai doan 2: K€ dén su lam viéc ctia ban (tiét dién lién hgp), truc trong tam 2 - 2
Chiéu rong c6 hiéu ctia ban canh : b
L/4
., <912t +0.5b,
S

b

mi
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L = 27+:00 =6850 mm
- b, <312t; +0.5b, =12.175+0,5.700 = 2450 mm
S =1800 mm
—>b=1800 mm
A =A,+n.bh

Véin, === = [ _g74
E, V55

- A. =0,568 +0,74.1,8.0,175=0,8011 m? =801100 mm*

h
St =n.bh, (ytg +?fj

S sit=, 74.1,8.0,175(0,69+ 0'175J ~0,18 m®
Sl—l
c=> = 018 995 m) =225 (mm)
A 0,8011

C
Yoo = Yoy *+C = 740+ 225 = 965(mm)
=Y = H- Yoe =1600-965 = 635(mm)
Yie = Yiy —C =690 225 = 465(mm)

b.h? h,\
|C=|g+AgC2+nc|: T +hf.b(ytc-7fj

18.0,175°
2

0,175

- 1.=0,2 + 0,568.0,225° + 0,74. +O,175.1,8.(0, 635—7)}

- l. =0,357(m*)

Trong d6: n_ = E, = 30 =0.74
E 55

g
- Mot lan chat tai :

0,4 0,3 K 01
mg; = 0,06+ (i) . (EJ 1=
4300 L Lt

V6i K, =n.(1, + Ac.e?) (%)

Trong d6 n dugc tinh boi cong thic: n =, f% =1,354
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\ t 175
Vag, =y, + 5 =690+ =2 =777.5 (mm)

Thay vao bi€u thic (*) ta dugc K, =1,354.(2,0.10" +801100. 777,5%)

=9,265.10"
0.4 0.3 11 \01
— mg® =006+ (1800) ( 1800 j . 9,265.10 :
4300 27400 27400.175

= 0,435

- Hai 1an chat tai trd 1én:

0,6 02 (K 01
mg ' =0,075 + (LJ . (éj 1=
2900 L) | LE

1800 j” ( 1800 )0'2 ( 9,265.10" j‘”

=0,075+ | o2 | .| =22 .
2900 27400) '\ 27400.175

=0,599

2) Dam ngoai:
+) Mot Ian xe: Tinh theo nguyén tic don bay
Heé s6 phan phdi momen c6 ké dén hé s6 lanm = 1,2
mg;r =m.0,5.y
Vi y,=1,167 y,=0,167
— mgy =1,2.0,5. 1,167+0,167 =0.8004

03 1.8m L

1

v ! |
[ [

f f
|

) dah R1

- Hai hoac nhiéu lan xe:
mg, =e.mgy'

d, > 1
2800

Vé6id.=L -500 =900 - 500 = 400 (mm)

Vé6ie=0,77 +
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e=0,77+4—00=0.912<1 =>Chone=1
2800 ’

= mgy =emgy =1.0,599 =0,599
2.2.2- Tinh hé s6 phan phéi luc cat.
a, Dam trong:

- Mot lan xe : mgy =0.36 + i
7600

S me® =036+ % 0,597

2
- Hailan xe : mg!' =0.2 + S _( S J
3600 10700

> mgy' =02+ 20 | 10700

=0,672

b, Dam ngoai:

1800 ( 1800 JZ

- Mot lan xe : tinh theo nguyén tic don bay nhu trén

S-0,6
m.g’f =m.0,5. ———
S
1800-0,6
- m.gy =1,2.0,5.——-—"—=0,6
1800
- Hai hoac nhiéu lan xe:
mel* = e.mgl
Voie=0,6 + d, =0,6 + 400 =0,733.Vie >1 néntachone=1
3000 3000

— mg'® =1.0,672 = 0,672
= Ta c6 hé s6 phan ph6i momen va luc cat duoc chon nhu sau :
- D6i v6i dam trong : mg ' = 0,599
mg." =0,672
- D6i v6i dam ngoai : mg )" = 0,8004
mg,"® =0,672
- Chon Mm@ max=0,672 , mg"yax=0,8004
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2.3- Tinh luc cit va momen do hoat tai.
a, Noi luc tiéu chan chua ké dén Hé s6 phan phoi ngang

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

1 2 3 4 5

/ | | | LI go)
110

z
110
R

145 145 35 9.3

L y [ [ i i i L Dah V].
1 S

[

y2 ¥3

yl vd

+)y1 =1

27,4-4,3
T T

_27,4-24,3
27,4

_27,4-1,2
27,4

=0,843

+) ys = 0,686

Dy, 1 =0,956

+ Luc cét do xe 3 truc : Vi=145(y,+y,)+ 35y, (KN)
= 145.(1 +0,843) + 35.0,686
= V] =291,24 (KN)
+ Momen do xe Tandem: MF=110(y+y,) (KNm)
— MI"=110.(1 +0,956)
=215,16 (KNm)
+ Luc cét do tai trong Lan: Vi"=930 (KN)

= V"= 0,5.9,3.1.27,4 = 127,41(KN)
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2, Tiet dién 2 ( C6 ca M&V) tai L/8 = 3,425

2 3 4 5

Af i i i LI %

110110 |
o o: |
| yd |
HITTR YRR SN
} i Dah My
 ylyay2 Y3 |
110 110 i
_] |
|
| 145 145 35 9.3 |
: £ '
= ) N 0 U Y S S O 0 O Y N o PYRR VS
| ®
a, Momen
27,4-3,425
=——" ~3425=30
R 27,4
fyy, = 2HAZ3425-43 5 o5 _ 5 46
27,4
y, = 27,4—3,425—2.4,3.3'425= 1.92
27,4
H)y, = 27'4_3’425_]"2.3,425 =285
27,4
+ Momen do xe 3 truc : M} =145(y,+y,) + 35y, (KNm)
=145.(3,0+2,46)+35.1,92
— M =858,9(KNm)
+ Mo6men do xe Tandem: M}P=110 (y,+y,) (KNm)

— MI'=110.(3,0+2,85)
= 643,5 (KNm)
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+ Momen do tai trong Lan: M;"=V}"=9.3w,, (KNm)

= M;"= %.9,3.27,4.3,0=382,23(KNm)

b,Luc cit:
27,4-3 425
+ =—— — =0,875
)Ys 27,4

9y, = 27,4-3,425-4,300 = 0718
27,4

y, = 27,4-3,425-2.4,3 ~0.56
27,4

Dy, = 27,4-3,425-12 =083

27,4
+Doxe3truc: V) =145(y,+y,) + 35y, (KN)
= 145.(0,875 +0,718) + 35.0,56
= V' =250,58 (KN)

+ Do xe Tandem: V=110 (y,+y,) (KN)
= V'=110.(0,875 +0,83)

= 187,55 (KN)

+ Do tai trong Lan: V3i"= 9.3 @, (KNm)

= Vi = %.9,3..\/1 (274 -3425)= % 9.3.0,875 (27,4 - 3,425) (KN)

= 97,55(KN)
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3, Tiét dién tai % — 6,85

I 2 3 4 5

AR | . A
110 110
145 145 35 9.3

/
0 O S 0 O Y Y O SPTR

yly4 ¥2 y3
110 110
145 145 35 9.3

i B L PP L Ll panv,

2 y3
ylya Y2 ¥
a, Momen
27,4-6,85
+ =—————6,85 = 5,14
ot 27,4
by, = 247885743 o000
27,4
y, = 27’4_6’85_2'4'3.6,85 =298
27,4
by, = ZA6812 oo
27,4
+ Momen do xe 3 truc : M =145(y,+y,) + 35y, (KNm)
=145.(5,14 + 4,06) + 35.2,98
— M = 1438,3 (KNm)
+ Momen do xe Tandem: M7 =110 (y,+y,) (KNm)
— M = 110.(5,14 + 4,84)
— 1097,8 (KNm)
+ Momen do tai trong Lan: M:"=9.30, (KNm)
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= M}"= %.9,3.27,4.5,14= 654,88 (KNm)
b,Luc cit:
Dy, = —27’;‘7‘12’85 0,75
9y, = 27,4—267,.845—4,3 = 0.59
Hy, = 27,4—2,78’\"—:1—2.4,3 =043
9y, = 27,4—26;,1845—1,2 =07

+Doxe3truc: VI =145(y,+y,) + 35y, (KN)

= 145.( 0,75+0,59) + 35. 0,43
= VI =209,35(KN)

+ Do xe Tandem: VI=110(y,+y,) (KN)
— VI'=110.0,75+0,7)
=159,5 (KN)
+ Do tai trong Lan: V."= 9.3@; (KNm)

- Vi = %.9,3.5/1 (274 685)= % 9.3.0.75.(27,4 — 6,85) (KN)

=71,67 (KN)
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4, Tiét dién 4 tai vi trf %L — 10,275

1 2 3 4 5
| | | |
| | | |
s g ol
110__110
145 145 35 2.3
/
HEREEN H.-!.J;llél/illiégahmﬂ
& |
110 110
145 145 35 9.3
/
—é’l,lllll/lllllgahw
ylya ¥2 33
a, Momen
fyy, = 204710215 16975 642
27,4
by, = AA025-43 o
27,4
by, = 264710275243 00 g g
27,4
by, = 24027512 e s oy
27,4
+ Momen do xe 3 truc : M = 145(y,+y,) + 35y, (KNm)
= 145.( 6,42+4.8) + 35. 3,19
= M, =1738,55(KNm)
+ Momen do xe Tandem: M, =110 (y+y,) (KNm)

— M, = 110.( 6,42+5,97)
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= 1362.9(KNm)
+ Momen do tai trong Lan: M;"=V;"=9.3w,, (KNm)
— MY= %.9,3.27,4. 6,42
= 817,97(KNm)
b,Luc cit:
27,4-10,275
+ =" =0,625
¢ 27,4

9y, = 27,4-10,275-4,3 0,468

27,4
Hy, = 27,4-10,275-2.4,3 = 0311

27,4
Dy, = 27,4-10,275-1,2 0581

27,4

+ Do xe 3 truc: M =145(y,+y,) + 35y, (KN)

= 145.(0,625+0,468) + 35. 0,311
— MT = 169,37 (KN)

+ Do xe Tandem: Mzaz 110 (y,+y,) (KN)

— M, = 110.(0,625+0,581)
= 132,66 (KN)
+ Do tai trong Lan: V."= 9.3 @, (KNm)

— Vi = %.9,3.y1 (274 10275)= % 9.3.0.625.(27.4 — 10275) (KN)

= 49,77(KN)
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5, Tiét dien 5 tai vi tri % = 13,7

1 2 3 4 5
| | | |
| | | |
s o5
110 110
145 145 35 9.3
/.
HEENEN NS
E!al:tl‘«r'_'[5
i,
""-\—\.\_\_\_\_\_\_\_\ 3
¥l y2 y4 Y
110 110
145 145 35
0.5 Q.3
: /
OrT T T VT T T Dah Vs
e L—
0.5 5 3
yl y4 ¥ Y
a, Momen
L
+)y, = 7 =685
13,7-4,3
= '".6,85= 4,7
IV 13,7
By, =y=47
13,7-0,6
=2 '~6,85 =6,25
Y. 13,7
+ Momen do xe 3 truc : M =145(y,+y,) + 35y, (KNm)
=145.(4,7+6,85) + 35.4,7
— M = 1839,25(KNm)
+ Momen do xe Tandem: MP=110 (y,+y,) (KNm)

= M[*=110.( 6,85+6,25)
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— 1441(KNm)
+ Momen do tai trong Lan: M:"=V;"=9.3p,, (KNm)
= M;” = %.9,3.27,4. 6,85 = 872,76(KNm)
b,Luc cit:
+vy,=0,5
13,7-4,3
by, = 2743 45 = 0,343
) Y2 13.7
13,7-4,3.2
+ = ;0,5 - 0,186
) Y3 13.7
13,7-1,2
+ = == 0,5 = 0,456
)Y 13,7

+Doxe3truc: V. =145(y,+y,) + 35y, (KN)
= 145.( 0,5+0,343) + 35. 0,186
= V" =128,75(KN)

+ Momen do xe Tandem: MP*=110 (y,+y,) (KNm)
= M[*=110.( 0,5+0,456)
= 105,16(KNm)

+ Do tai trong Lan: V."= 9.3 @, (KNm)
n 1 1
= VI = 2.93,,.137= 2 9.3.05.13.7 (KN)

= 31,85(KN)

b, Téng hop noi luc do hoat tai.
NLhtéi = [NLtéi trong lan + maX(NLxe tais NLtandem) ]
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Noi luc | Tai trong Tiét dign
L L/8 L/4 3L/8 L/2
Xe3truc 0 858,90 | 1438,30 | 1738,55 | 1839,25
M Xe2truc 0 643,50 | 1097,80 | 1362,90 | 1441,00
Ln 0 382,23 654,88 817,97 872,76
M, téng cong 0
Xe3truc | 291,24 250,58 209,35 169,37 128,75
\4 Xe2truc | 215,16 187,55 159,50 132,66 105,16
Ln 127,41 97,55 71,67 49,77 31,85
V_ tong cong

Chu y:

- Khi x&p hoat tai xe tai thi€t ké (3 truc) va Tandem (2 truc) phai x&p sao cho hiéu tng la
bat 1oi nhat.

- Khi téng hop NL do hoat tai phai nhan vé6i hé s6 lan xe m; . Néu da nhan m; trong
HSPPN mg; thi khi téng hop NL do hoat tai khong nhan lai nita.

2.4- T6 hop noi luc theo cdc TTGH.

B, 8000
3500 3500

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

2,28

S6lan xe : N | =

Hésolanxe: m=1
2.4.1- Theo TTGH cuong do 1:
M= n[1.25 M, + My,,) + 15M;p + 1,75.mgy. (M, + IMM; )]
Trong d6: M, : Momen do DC + BMC + tdm dan + DN
M,,, : Momen do lan can + BBH gay ra
Mpyw : Momen do 16p phu gay ra
M; ,: Momen do tai trong lan
M, : Momen do hoat tai 6t6
Tiét Dién L/1
+V,=0,95[1,25 (g,w, + gpw,) + 1,5g,,. W, + 1,75.mg,. (V},+ IM.V )]
=0,95[1.25(27,31.13,7+2,31.13,7)+1,5.2,7.13,7+1,75.0,672(127,41+1.25.291,24]
= 1083,65(KN)
Tiét Dién L/8
+M,= 0,95[1,25 (g,wy + W) + 1,581, Wy + 1,75.mgy. (M, + IM.M, ;)]
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=0,95[1.25(27,31.41,1+2,31.41,1)+1,5.2,7.41,1
+1,75.0,8004(382.23+1,25.858,9]
=3541,02(KN)
+V,=0,95[1,25 (g, W, + guwW,) + 1,5g,. W, + 1,75.mg,. (V,,+ IM.V,,)]
=0,95[1.25(27,31.10,275+2,31. 10,275)+1,5.2,7. 10,275
+1,75.0,672(97,55+1.25.250,58]
=859,86(KN)
Tiét Dién L/4
+M,= 0,95[1,25 (g, Wy + ZpWo) + 1,58, Wy + 1,75.mgy. (My,+ IMLM, )]
=0,95[1.25(27,31.70,42+2,31. 70,42)+1,5.2,7. 70,42
+1,75.0,8004(654,88+1.25.1438,3]
=6011,67(KN)
+V,=0,95[1,25 (g,w, + guW,) + 1,52, W, + 1,75.mg,. (V,,+ IM.V, )]
=0,95[1.25(27,31.6,85+2,31. 6,85)+1,5.2,7. 6,85+1,75.0,672(71,67+1,25.209,35)]
=639,72(KN)
Tiét Dien 3L/8
+M,= 0,95[1,25 (g, Wy + ZpWr) + 1,58, Wiy + 1,75.mgy;. (My,+ IMLM, )]
=0,95[1.25(27,31.87,95+2,31. 87,95)+1,5.2,7. 87,95
+1,75.0,8004(817,97+1,25.1738,55]
=7412,15(KN)
+V,=0,95[1,25 (2,W, + guW,) + 1,5g,. W, + 1,75.mg,. (V,,+ IM.V,,)]
=0,95[1.25(27,31.3,425+2,31. 3,425)+1,5.2,7. 3,425
+1,75.0,672(49,77+1.25.169,37]
=425,77(KN)
Tiét Dién L/2
+M,= 0,95[1,25 (g, Wy + ZpWo) + 1,58, Wiy + 1,75.mgy;. (My,+ IMLM, )]

=0,95[1.25(27,31.93,84+2,31. 93,84)+1,5.2,7. 93,84
+1,75.0,8004(872,76+1,25.1839,25]
=7882,38(KN)

+V,= 0,95[1,25 (g,w, + gyW,) + 1,5, W, + 1,75.mg,. (V,,+ IM.V )]

=0,95[ 1,75.0,672(31.85+1,25.128,75]
=215,38(KN)
2.4.2-Theo TTGH st dung

M= My, + M) + Mip + M, + IM*M,
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Vi= (Vg1 + Vi) + Vip + Vi + IM*V

Tiét Dién L/1

+V,= (W, + gpWy) + g1, W, M+ IMLV

V,=(27,31.13,7+2,31.13,7)+2,7.13,7+127,41+1,25.291,24
=934,24(KN)

Tiét Dién L/8

+M,= (28:Wum + Ww) + 1p- Wiy +Mp+ IMM
=(27,31.41,1+2,31.41,1)+2,7.41,1+382,23+1,25.858,9
=2784,2(KN)

+ V, =(gw, + gpW,) + 1,5, W, + V;,+ IM. V)]
=(27,31.10,275+2,31. 10,275)+2,7. 10,275+97,55+1,25.250,58

=742,8 6(KN)

Tiét Dién L/4

+M,= (g Wy + ZpWn) + 8- Wy + M+ IMM
=(27,31.70,42+2,31.70,42)+2,7.70,42+654,88+1,25.1438,3
=4728,73(KN)

+ V= (g w, + gpW,) + 2, W, + v+ IM.V |
=(27,31.6,85+2,31.6,85)+2,7.6,85+71,67+1,25.209,35
=554,75(KN)

Tiét Dién 3L/8

+M,= (g Wy + 2oWn) + 21p- Wy + M+ IMM; |
=(27,31.87,95+2,31.87,95)+2,7.87,95+817,97+1,25.1738,55
=8874,10(KN)

+ V= (g Wy + gpWy) + 2, W, Vi + IMV |
=(27,31.3,425+2,31.3,425)+2,7.3,425+49,77+1,25.169,37
=372,18(KN)

Tiét Dién L/2

+M,= (gWpm + 2oWn) + 8- Wy M+ IMM,
=(27,31.93,84+2,31.93,84)+2,7.93,84+872,76+1,25.1839,25
= 6204,73(KN)

+ V= (g Wy + 2pWy) + 2, W, + Vi + IMLV
= 38,83+1,25.128,75
=192,78(KN)
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II- TINH TOAN BO TR COT THEP VA KIEM TRA
1- Tinh cot thép du ting luc va bo tri:
1.1- Giéi han tng suit cho tao (bo) cot thép kéo trudce:
Sir dung tao thép 7 soi (¢5Smm) 12.7mm, A = 98.71 mm”.
+ Cudng do kéo quy dinh clia thép UST : f | =1860(MPa).

+ Gidi han chdy cta thép tng suét truse : | =0.9f  =1674(MPa) .
+ Modun dan héi cia thép ting sudt trude : E; =197000(MPa).

1.2- So bo tinh cot thép kéo trudc:
a, Tinh thép theo TTGHSD: ting suat kéo BT thé dudi dam tai vi tri giita nhip trong giai
doan khai thac (tiét dién lién hgp) nho hon tri s6 cho phép:

F. F.e M, +M .
oot Ty MW Ma M o510 (1)
AQ I g I 9 I c
0.5,/f. =0.51/55 =3.71(MPa)
Trong do:
F; : Luc nén trude (sau tat ca cac mat mat tng suét)
M,,: Momen do trong luong ban than dam
M,: Momen do tinh tai ciia bé tong BMC + tdm dan + dam ngang
M,,: Momen do ftinh tai 2: Lan can, bo hanh (né€u c6), 16p phu
M; : Moémen do hoat tai khai thac

I,, I: Momen qudn tinh tié€t dién dam diic san va sau khi lién hop

e,: K/c tir trong tam cot thép dén TTH 1 - 1
&, =Yy, — ?2 (gia thiét trong tam CT nam giita bau dam)

= e, =890 22 =727.5 (mm)

Yog s Yoe: K/C tir thG duéi ciing cia dam dén TTH 1- 1, TTH 2 -2
C0 yp, = 890 (mm) ; y = 1173(mm)

+)I, =023 (m*)=23.10" (mm*)
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+) 1, =0,463 (m*)=4,63.10" (mm*)

HM, =g, .0, =17,9.139,45 = 2496,16(KN.m)

dng
M, =(g,+9, ).o, =(13,46 +1,7).139,45 = 211406 (KN.m),
+)M,, = 783,21 (KN.m)

+)M, = g,.0, =3683,36 (KN.m)

Tim F, tu cong thitc (1) :

fbf =
F, 2496,16 +2114,06 .10° — F,.727,5 783,21+3683,36 .10°
- + = .890 + o 1173<3,71
628000 2,3.10 4,63.10
F, F,.727,5

890 +17,84 +11.32 < 3,71

@ - J—
628000 2,3.10"

=F, > 5774294 (N)
Cha y:
- C4c gia tri Momen tinh theo TTGHSD
- C4c gia tri DTHH chi 1a gan ddng vi tiét dién chua tinh véi CTDUL. Khi kiém tra phai
tinh lai PTHH véi dién tich thuc c¢6 ké dén CTDUL.
Giai bat phuong trinh trén dé tim F,
ién tich CTDUL tinh theo TTGHSD:
F

A >— 2
® 0.6f @)

pu

Gia thiét ting suidt CTDUL sau toan bo mat mat la:
0.6f , =0.6x1860=1116(MPa)

F, 5774294

- = =5174,1 mm?
0,6.f,,  0,6.1860
b, Tinh thép theo TTGHCD 1: —
Gan duing: Mu
H ol 0.9H
Aps*O?éSfpu

SVTH : Bui Xudn Thao Lop : XD 1201C



GVHD : Th.S Tran Anh Tudn Do dn tot nghiép

oM, = (A,.0,95F  +Af ).0,9H > M,

Aps 2 L(3)
0,95f.0,9H

6
A > M, ~ 188210 = 3342.25(mm?)
* = 0,95.f,00H,  0,951860.0,9.1725

Bo qua su lam viéc cua CT thuong, coi ¢=1
H: Toan bo chiéu cao tiét dién lién hop
So sanh (2) va (3) 1ay A o MAX dé tinh toan

o AR 51741
®08.71x7  98,71x7

= 5,98 (b6) - Chon n, = 6 (bd)

Trong d6 1 b6 =7 tao thép 12.7 mm
1.3- Chon s6 tao thép va bo tri:

tt
tao

- Tai tiét dién gitta nhip s6 tao thép thuc t& bo tri toi da = 110% n

- Tai tiét dién dau dam phai kéo xién cac bo 1én va chon neo ngam, thong thuong kéo
khodng 30% tng s6 b6 (céc bé & gifta) va kéo trén mot mat phang. Vi tri chuyén tiép
tai L/3 (Tiéu chudn cho phép =0.15 + 0.4 L)

- Cu ly (khoang cdch) céc tao, chiéu day 16p BTBV tai moi vi tri > 50mm

B0 mioirouUNGLuc

iy
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T240

L

rMMC -
- HUu
__1.[":!. H00 P [
- |

\7 o

& -y

u

4 -

3

1 2

120 l 240 |_'IS
+ T

0

a0

240

A

ig —+—> ol

o L= 1]

1410

0[140 |15

hEDL'IEIII 180 [1z0

Lap bang bo tri CT va do 1éch tam CT tai ti€t dién giira nhip va goi

Miit cat I-I Mit cat V-V
b6 y N, bo y N,
1,2 125 4000 1,2 125 5000
34 250 1500 34 250 2000
5 300 1200 5 300 1800
6 1550 18600 6
+)Co:y,, = % =469 (mm)

=€, =Y, -469=890 - 469 =421 (mm)

_ 8800

42
—e, =y, - 177=890 - 163 =727 (mm)

= 163 (mm)

Y3

1.4- Tinh DTHH tiét dién dam ch tai gitta nhip va g6i ¢6 ké dén CTUST:

Dung cédc gia tri DTHH da tinh chi b sung thém CTDUL, tiét dién tai goi coi nhu

khoi hinh chit nhat cho don gian trong tinh toan.

BT dam dic san: E,

BT bén d6 sau: E,
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Tiét dién gitta nhip

K b }

| bl |
nf [ Z R
ht | T
A bw Yie

Ve L L
H )
Hg \T
1T e T
N e Y.
% o | —— T
¥s

Tiét dién goi

N\

T
yic
%e L L

ybc
Y e
J

Giai doan 1: Chi c¢6 dam ddc san, truc trong tam tiét dién 1 — 1

» Tim trong tam:

Tai goi :

Trong do:

E y 7.
Vé6in= E—s (He so quy doi tu thép sang BT)

Modun dan hoi clia cot thép Eg= 2.10°MPa

n,=n,=n

Modun dan héi ciia be tong Ec. = 0.043 2 \[f.

Trong d6 y. =2400 (Kg/m?®); f

= E.=0,043.2400°./30 =27691,465 (Mpa)

30
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E 2.10° ’ ’.
=>n= —"=———=772 (Héso doi tur thép sang BT
E - ZrosLags o esoaw psang BD

= A, =1,725.0,6 + (0,7 - 0,6).0,304 + (0,6 - 0,6).0,325 +
7,2.1,185.10°+7,2.4,146.10°
=1.10(m?)
H:.b,, h?

+ ( bz' bw)?z"‘ nlAIPS (Hg_y'PS) + nZAPSyPS

h
S, = by-by, hl(Hg . ?1)+

AL AL, bt Agd, 197,42, 1675+1625+1575+1525+1475+1425

Vé6i y., = . =
e > A, 1185
=y, = 1549 (mm)
_ 789,68, 50+100+150+ 200 +592, 26.250 +394,84.300
Vs = 4146

=y, =159,52 (mm)

0,304 + 1,725°.0,6 0.325°

=S, =(0,7-0,6).0,304.(1,725 - ) 5 + (0,6 - 0,6).

+7,2.1,185.10°(1,725-1,549)+7,2.4,146.107.0,15952

=S, = 0.9487(m*)

Yoo = - = 110 = 0,855 (m) =855 (mm)

Yie = Hg=ybe = 1,725 - 0,855 = 0,87 (m) =870 (mm)
+) Tai tiét dién gitta nhip :
A, =Hgb, + (b, - by).h; + (b, - b,).h, + n.A
=1,725.0,2 + (0,7 - 0,2).0,304 + (0,6 - 0,2).0,325 + 7,2.5,33.10°
= A, =0,665(m?*)

h,) H:b h?
Sy = by-by, hl(Hg ) ?1}"' 92 =+ (b,- bw)?z"‘ N.ApsYps
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Trong do :
987, 50+100+150+ 200 +789,68.250+394,84.300
s = 5330
= Yps = 151,86 (mm)
2 2
S, = (0,7 - 0,2).0304.(1,725 - 2304y 172502 g6 02, 0’3225 +
7.2.533.10°.0,15186
=S, =0,564 (m*)
S 0,564
= 2+ = == =0,85(m) = 850 (mm
Yoe A 0,665 (m) (mm)

Yie =Hg ¥ue =1,725 - 0,85 =0,875 (m) =875 (mm)
» Tinh momen quan tinh dam duc trudc:
Tai tiét dién goi :

h3 h,} Hb H, )
f= by fhe by by, - )+ 552w, [y, - 52|

12 2
h’ h,Y
+ ( bz - bw)é + ( bz - bw)h2 (ng - ?zj + nlA'PS (Y1g - vas )2 + n2APS (ng - YPS)Z

0,304°

l,=(0,7-0,6).
0= (07-06).27

2 3
+ (0,7—0,6).0,304_(0,370_0,304) L 1725°0,6

12

1,725

2 3
+1,725.0,6. [0,855—7) +0,6-0,6). 232

12

2
+(0,6 - 0,6).0,325. [0,855—&;5} ;

7,2.1,185.10°3. 0,870-1,549 *+ 7,2.4,146.10 . 0,855-0,15952 *
=1,=03 (m*)=3.10" (mm*)
Tai tiét dién giita nhip :

0,304°
12

l,=(0,7-0,2).

2 3
+(0,7-0,2).0,304. [0,875— 0’304) + 5 72152-0’ 2
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2 3 )
+1’725-0’2-(0'85—¥j +06-0,2). 232 +(0,6—0,2).0,325.(0,85——0’3;25) +

12

7,2.5,33.10°. 0,875-0,15186 -

=1,=0,25(m"*)=2,5.10" (mm*)

Giai doan 2: K€ dén su lam viéc ctia ban (t/d lién hop), truc trong tam 2 - 2

Chiéu rong c6 hiéu ctia ban canh : b

L 334 _g35
4 4
b<{12t +0,5b <& b<412.0,175+0,5.0,7=2,45
S 2,2
= b=2,2(m)
+) Tai goi :
A=Ay +n.b.hy 5 voin = @ =0,74
55

=1,1+0,74.2,2.0,175

= A, =1,38(m?)
h
S, =n_bh, [ytg +?f]

= 0.74.2.2.0.175. [o,s7+¥}

— S™ =0,27 (m*)=2,7.10" (mm*)

11
C= S;% =% =0,195

Yie = Yo TC Yo, = 855+195 =1050(mm)
=1:y.=H-y,, =1V, =19-105=0,85(m) =850(mm)

y =y —c y,, =870-195 = 675(mm)
c tg
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b.h? h, )
IC:|g+Agc2+n{ o +hf.b(ytc-?fj

3 2
=03+1,1.0,1952+0,74. [%m,nsz,z.[o,ss__°'1275) }

—1.=0,51(m*)

+)Tai giita nhip :
A=A, +n.bh ;véin, = @ =0,74
55

=0,665 + 0,74.2,2.0,175

= A, =0,95(m?)

h
St =n.bh, (ytg +?fj

= 0.74.2.2.0.175. (0,875+¥J

= S™ =0,27 (m*)=2,7.10" (mm*)

1-1
S _ 027 _ (o
A 095

C=

Yoe =¥ T€ Yy, =850+ 280 =1130(mm)
=>13Y.=H-y,., 21¥.=19-1,13=0,77(m) =770 (mm)
Y=Y, —C y,. =875—280 =595(mm)

b.h? h, )
IC=Ig+Agc2+n{ o +hf.b(ym-7‘°j

3 2
=025 + 0,665.0,282 +0,74. {%+ 01752 2_(0’ — 0@75} }

—-1.=0,44(m*)
2- Tinh mat mat Gng suét:

2.1- Mat mat do nén dan hoi BT: Afpg
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Bién dang tuong d6i ctia BT va CT khi co ngan dan héi.

Ep
AfF‘ES = E_ fcgp
Trong do:
- Ep: Modun dan hoéi cta thép DUL =197000Mpa

- E,;: Mo dun dan héi ctia BT khi truyén luc cang = 0.043y° /fL. ; f..= 40 (Mpa)

0.043v:° \Jfl =319754(MPa)

- f.op: TONg us tai trong tam b6 CT do luc cang trude va trong luong ban than dim & tiét

dién co M

max

2
=_i_F *eg +Mdg*eg)

e,: K/c tir trong tam c6t thép dén TTH 1 — 1 tai L/2

M,,: Momen do trong lugng ban than dam chi
F;: Luc cang trude : F; = 0.7%{p,* Apg
+Tai tiét dién goi
F.=0,78.1860.4160=6,04.10°

6 6 2 6
= 6,04.1(2 ~6,04.10 1.1421 N 2496,16.15(1) 421 =-5.56(MPa)
11.10 3.10 3.10

+Tai ti€t dién gitta nhip
F,=0,78.1860.5330=7,73.10°

6 6 2 6
- 7,73.10 _ 7,73.10 .757 N 2496,16.10li727 —21.72(MPa)
0,665.10 2,25.10 2,25.10

+Tai tiét dién goi
197000

2" 5,56=34,26(MPa
PES ~ 31975.4 (MPa)

+Tai tiét dién gitta nhip
197000

2T 21.72=133,81 (MPa
PES = 31975.4 ( )

2.2- Mat mat do co ngét BT: Afpg
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Afp = (117-1.03H)= (117 - 1.03.70)=44,9(MPa)
H: D6 4m twong d6i ctia Moi trudng = 70%
2.3- Mat mat do tur bi€n cua BT: Afpeg
Tir bién chi xét véi nhitng tai trong lau dai
Afpeg = 12. o, — 7. Af 4, 20

- f.gp © us trong BT tai trong tam CT DUL ldc truyén luc ( gi6ng mat mét do nén

din héi BT)

- Af 4p: DO thay déi us trong BT tai trong tam CT DU'L do finh tai sau khi tdc
dung luc nén F,; ( do tinh tai 2 tic dung sau khi c6 luc F, bao gébm trong luong BMC

+ tdm dan + lan can + bd hanh + 16p phu)
+Tai tiét dién goi
+e,=421(mm) : e=e,+c=421+195=616(mm)
+I,= 3.10" (mm")
+I= 5,1.10"(mm®*)
+M,y= 2114,06(KNm)

+M,,= 783,21(KNm)

2114,06.10° 783,21.10°
= Af, =— et et

e 616 =-3,91(MPa
cdp 3.10" 5,1.10" (MPa)

= Afpeg = 12.5,56- 7. 3,91 =39,35(MPa) =0

+Tai ti€t dién gitta nhip

te,= 727(mm) : e=e,+c=T727+280=1007(mm)
+I,=2,5.10" (mm"*)

+I= 4,4.10" (mm®*)

2114,06.10° 783,21.10°
= Af, =— _ 9% ety

it ettt 1007 =-7,94(MPa
o 2.5.10" 4.4.10" (MPa)

= Afper = 12. 21,72 - 7. 7,94 =205,06(MPa) >0

SVTH : Bui Xudn Thao Lop : XD 1201C



GVHD : Th.S Tran Anh Tudn Do dn tot nghiép

+ M,,: Momen do trong luong ban dc tai chd + tdm dan , dim ngang
+ M, ,,: Moémen do trong Iugng lan can, bo hanh, 16p phu.
+ e, €.: K/c tir trong tam c6t thép dén TTH 1 - 1,2 - 2.
+ I, I.: Momen quén tinh ti€t dién dam dic san, lién hop.
2.4- Mat mat do chung rdo CT: Afpy
Afpg = Afpry + Afpry
- Afpg; : Mét us do chiing CT khi truyén luc ( Thoi diém khi cing)
- Afpg, : Mat us do chung CT & giai doan khai thac ( mat mat con lai sau cang )

a) Mat mat khi cang kéo:

log24t| f,
Afon, = i—o[f_P_o'Ss]f"i
Py

Trong do:
- t: Thoi gian tinh tir khi cang dén khi truyén luc ( ngay), ( max = 4 ngay)
- f,: Cudng do chay quy dinh ctia CT kéo truéc
f,, = 0.91,=0,9.1860=1674(MPa)
- fp: us ban dau trong bé cot thép & cudi giai doan cang
fpi =, - Afpgg
Vi Afpgg ( Mat mét do nén dan héi BT) ¢6 ké dén mat mat do chung CT nén phai tinh

lap diing dan dé€ tinh lai Afppg va Afpg,. Lap dén khi ndo fp; & vong lap sau x4p xi fp; O

vong 13p trudce la dat ( thong thuong lap 3 vong)
f,: us du kién cang kéo ( us liic cang ban dau) = 0.74f,
f, = 0.741f,=0,74.1860=1376,4(MPa)
+Tai tiét dién goi

= fp =, - Afpps =1376,4-34,26=1342,14 (MPa)

= AfPRl =

log24.4(1342,14
40 1674

—0.55)1342,14=16,74(MPa)

+Tai ti€t dién gitta nhip
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—fp =, - Afpps =1376,4-133,81=1242,59 (MPa)

AL = log 24.4 (1242, 59

20 1674 —0.55j1242, 59=11,84(MPa)
b) Mt mat sau khi truyén luc

Vi tao c6 do chiing thap, mat mat sau khi truyén luc

Afpro = 0.3[138 - 0.4%*Afpgg -0.2%(Afpsg + Afpeg)]

+Tai tiét dién goi
Afpr, = 0.3[138 - 0.4.34,26 -0.2.(44,9 + 39,35)] = 32,23(MPa)
+Tai tiét dién giita nhip
Afpr, = 0.3[138 - 0.4.133,81 -0.2.(44.,9 + 205,06)] = 10,34(MPa)

:>AfPR = AfPRl + AfPRZ

+Tai ti€t dién goi

Afo = 16,74 + 32,23=48 97(MPa)
+Tai ti€t dién gitta nhip

Afor = 11,84 + 10,34=22,18(MPa)

3- Kiém tra chong nit theo TTGHSD.

3.1- Kiém tra giai doan truyén luc nén vao dam (Ché tao dam) :

Ngay sau khi truyén luc cang, tinh v6i us mat mat trong giai doan TC do nén dan hoi

BT va chung rao CT.

- Ung sudt bé tong thé trén ( Kiém tra us kéo): Kiém tra tai td g6i va gitta nhip.

f_:__|+_9*ytg__d9* -
. =+1.38(MPa)

9 9 9

F F*e M <{0.25 f
tg —

0.25,/f., = 0.25J/40= 1.58 (MPa)

- Ung suat BT thé du6i: ( Kiém tra us nén): Kiém tra tai td g6i va giita nhip. .
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F FE¥*e M, .
fbi:_A__ | g*ybg+ Ig*ybgz_fci

g g g9

f., =0.6*40 = 24(MPa)
Trong do6:
+ F;: Luc nén truGe tinh véi mat mat us do nén dan héi BT va do chiung rdo CT
F,=[0.74. fpy - (Afpgp+Afpr;)]-Apg
+Tai tiét dién goi
F,=[0.74. 1860 - (34,26+16,74)].5330=7,06.10°(N)

6 6 6
~7,06.10° 7,06.10°.421 870 2496,16.10

6 6 6
ym DS DA ey 2 ST 855=-8,62(MPa) = — f;, =-24(MPa) = Dat

+Tai ti€t dién gitta nhip
F,=[0.74. 1860 - (133,81+11,84)].5330=6,56.10°(N)

6 6 6
f=-02010 656102727 g7 209616107 o075 _ 1 9< 1, =1,38(MPa) = bat
0,665.10° 2,510 2,5.10

__65610° 6,56.10°727 ., 2496,16.10°

i - 850+ == 850=-16,09(MPa)> —f. =-24(MPa) = Pat
"= 70,66510°  2,5.10" 2,5.10" (MPa) > — f;;=-24(MPa) = D

+ A,: Dién tich tiét dién dam dic san.

+ e, K/c tir tim cdc b6 thép dén TTH dam duc san.

+y,: K/c tir vi tri ki€ém tra us dén TTH d4m dic sin.

+ I,: Momen qudn tinh tiét dién dam dic san.

+ Mg,: Momen uén do finh tai dam diic san.

+ f_,: Cuong do chiu nén clia BT tai thoi diém cang thép

+ Afpgs : Mat mat us do nén dan hoi BT.

+ Afpr, : Mat mat us do chiing ddo CT & giai doan cang kéo CT.

+ F, : Luc cang cua céc tao thép UST
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3.1- Kiém tra us BT giai doan khai thdc : (Sau tat ca cdc mat mat us)
- Ung sudt BT thé trén: (Kiém tra us nén): Ch yé&u kiém tra tai vi trf gitta nhip.

Fi Fie My +My My +M,

ftf——g flgg.ytg— s - Y. = -0,45f,
0,45f, =0,45.55 = 24,75 (Mpa)
- Ung sudt BT th6 du6i : (Kiém tra us kéo): Chti yéu kiém tra tai vi tri giita nhip.
f., BB Y + Mo + Mes Yoy +—E—L Mda M, Yo <0, 5\/7
Ayl I, le
0,5,/f¢ = 0,555 =3,71(MPa)
Trong do:

+ Afpr: Toan bo Gng suat mat mat
= Afp=Afppg+ Afpgr+Afper+Afpr=133,81+44,9+205,06+22,18=405,95(Mpa)
+ F;: Luc nén trudc sau toan bo mat mat Afp

F;=(0,74.1860 -405,95 )5330=5,14.10%N)

+ M,,: Momen uon do trong luong ban mat cau + tdm dan + dam ngang

+ M,,: Momen do tinh tai 2 : Lan can, bo hanh, 16p pht

+ M, : Momen do hoat tai khai thac

+ Ic: Momen quan tinh ti€t dién dam lién hgp

+ yc: K/C tir vi tri kiém tra us dén trong tam ti€t dién lién hop

Ung suét bt tho trén

6 6 6 6
(- 51410 " 5,14.10 .17127 875 (2496,16+2113,06).10 a75._ (783 21+398i, 36)10°
0,665.10°  2,5.10 2,5.10 4,4.10
=-16,23(MPa)

f, = —19,23(MPa) > —0.45f_ =0.45.55 = —24.75 = Dat

Ung suat bt thd dudi
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5,14.10° 5,14.10°.727 (2496,16 +2114,06).10° (783,21+3683,36).10°
b = — 5= -850+ n .850 + m
0,665.10 2,5.10 2,5.10 4,4.10

1130

f, = 0,67(MPa) < 0.5,/f. = 0.51/55 = 3.71(MPa) = bat

4- Kiém tra theo TTGH cudng do 1 :

4.1- Kiém tra stic khdng u6n cia tiét dién :(Kiém tra td thang géc theo M)
M, < @*M,

M,: Momen uén tinh theo TTGHCD 1

M,;: Stic khang uén danh dinh cua tiét dién

@: Hé s6 stc khang uon cua ti€t dién. BTCTDUL: @ =1

Dé don gian trong tinh todn bod cénh chit I ctia phan 1ap ghép, tiét dién lic d6 coi nhu chit

T, chi ki€m tra tiét dién giita nhip.

b
B —x
hf | < A
3 1 & Mu
—— PSS d
H bw p =
Aps*tps
@ [
As de

Khi tinh lyc nén trong BT, dung bi€u d6 us nén tuong duong 12 hinh chit nhat
Khi d6 f,., phan b6 déu ctia BT : 0,851,

o a=f%c

~

- 55-28
B, = 0.85—0.05<°T28’= 0.85—0.05#=0,657

Trong do6:
a: Chiéu cao mién chiu nén quy d6i ctia BT theo dién phan bo déu

c: Chiéu cao mién chiu nén thuc ( khoang céch tir bién trén cia dim dén TTH)
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B,: Heé s6 quy doi ing suét nén trong bé tong

% f: UStrong c6t thép DUL c6 dinh bam véi BT .

C
fps= fPu 1_ Kd_

p

fpy
K=2/104--"|=2104-0,9 =08

pu
Trong do:
fp,: Cuong do gidi han cta CT cuong do cao = 1860 Mpa
fp,: Cudng do chay ctia CT chiukéo  (fp, =09 f})
1) X4c dinh vi tri TTH:
e Giaslr ¢ > h;: Truc trung hoa di qua suon dam.

Chiéu cac luc lén phuong ngang:

_ APS fPU —0.85f ‘c ﬂl(b_hN)hf
¢= KA. T
0.85f ¢ Ay +— ="

p

~98,71.54.1860-0.85.55.0,657(2200 - 200)175

0.85.55.0,657.200 + 0,28.98, 71.54.1860
1525

=-10,5<h, =175

e ¢ <h; Vay truc trung hoa di qua cénh ta tinh lai c v6i by, =b

98,71.54.1860

0.85.55.0,657.200 + 0,28.98, 71.54.1860
1525

® C-=

=124,5(mm)

e —a=f,c=0,657.124,5=81,8(mm)
2) Tinh M,
LAy momen vdi trong tAm mién nén cta dam ( di€ém giita a)

Truc trung hoa di qua canh dam.

a
M, = Ass fos (dp _EJ
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Vi

124,5

F,.=1860(1-0,28 ==
Ps ( 1525

)=1817,48(MPa)

Khi d6 trong cong thic thay by, =b

M =98, 71.54.1817,48(1525—8L2’8) ~14377 64(KN.m)

— @.M_= 14377,64(KN.m) >M,= 9443,02(KN) = Dat

4.2- Kiém tra gidi han vé cot thép

Sau khi tinh toan va bo tri CT, thép phai kiém tra vé ham lugng xem c6 thoa man céc
diéu kién khong ché hay khong.

Ham lugng c6t thép toi thiéu < cot thép tinh todn < ham luong cot thép t6i da

a, Cot thép chiu kéo t6i da. (ham lugng thép t6i da)
CT t06i da bi giGi han bdi yéu cau do déo dai thong qua khong ché chiéu cao mién

chiu nén c:

© =1245-0 082< 0,42 = Pat
dp 1525

d,: Khoang céch tir thé chiu nén 16n nhat dén trong tam CT chiu kéo

b, Cot thép chiu kéo t6i thiéu:

1.2% M,
133%M,

Diéu kien: @Mn > max{
M,,: Momen thé hién stic khang niit tinh theo dam lam viéc & giai doan dan héi
- Tinh us kéo phu dé gay nut BT
Af, = f. - £,
f.;: us kéo & ddy dam sau toan bo mat mat (xem & phan kiém todn chéng niit)
Truong hop f,;< 0 tic 1a bién dudi dam chiu nén thi phai 18y dau (-)

f,: Cuong do chiu kéo uon cua bé tong

f = 0.63,/f', =0.63\/55 =4,67(MPa)
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- Tinh m6 men kéo phu gay ra us Af,

AM = Afb IC

ch

f, =0,8(MPa)
N =fr-f,=4,67-0,8=3,87(MPa)

0,44.10%

AM= 3,87 =1507(KN.m)

- Tinh M,,: M., = (M, + My + My, + M + AM)
M, = (2496,16 + 2114,06 + 783,21 + 3683,36 + 1507)=10583,79
Ta thdy 1.2.M,, > 1.33.M,

- Kiém toan: @M, > 1.33M,= 14377,64(KN.m)>1,2.10583,79(KN) = Dat

5- Kiém tra stic khdng cit cua tiét dién :
@V, >V, ]

@: hé so sic khang cat, @ = 0,9

V.,: luc cat tinh theo TTGHCD 1, vé6i hé s6 n= 0,95

V,: sttc khang cat danh dinh ciia KC.

V.+V +V
Va=min {0,25 £, #d, +V,

5.1- Tinh todn chiu cat cho tiét dién cach goi dv :

>0.5d, cotgb

- Tiét dién nguy hiém vé luc cit cach goi { ;
>
- \

d,: chiéu cao chiu cat ¢6 hiéu (k/c tir tim CT chiu kéo dén tim ving BT chiu nén)

(. a

d.-> 1525 - 818 14811 (mm)
d, = max 10,94, =Max 0.9. 1525=1372.5

0.72h 0,72 .1725=1242

L

d.: khodng cich tir thé nén xa nhat dén trong tam thép chiu kéo (d.=d,)
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=d,=1481,1(mm)
5.2 Luc cét cho cbt xién

-Chiéu dai truyén luc= 54.Ds0=54.12,7=685,8(mm)

Trong tam tao cap udn xién

AH

L/3

L2

-Tiét dién nguy hi€m vé luc cat cach goi

>0,5.1481,1.cot g0,9 = 447141
>d, =1481,1

=arctg AR
4 L/3

+1725-175=1550(mm) tinh tir ddy dam
+ AH =1550-163=1387(mm)tinh tur trong tam CT

1387
=arctg—— =8
= 9333

Vp= ZAPS ¥ fPS ¥ SinYi
V= Ny Frsiny = % 5,14.10° 5in8°=158,97(KN)
n

Ny : s6 b6 CT udn xién
n : tong s6 bo cdt thép

- Tinh gia tri noi luc tai ti€t dién cach goi d, :
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. LA aA V, =1170,72(KN.m)
Noi suy tur bieu do bao
M, =2422,2(KN.m)

dv 2 3 4 5
: | | | |
BaoM
Mu
| | | Bao Q
Vu

Apg: Dién tich b6 cot thép DUL uén xién
fps: Us trong bé cap sau mat mat

v;: G6c¢ nghiéng ctia b6 cot thép DUL theo phuong ngang
5.3- Sttc khang cat danh dinh cua c6t thép dai

v A, *f *d (cotgf + cotgo)sina
T S

()

d
A.,: tong dién tich dai chiu cat
S4: khoang céch cac cot dai
f,: cudng do tinh todn ctia CT dai
0: géc nghiéng cua us nén xién (lién quan dén phuong us). Pon vi: do
oz gbc clia cot dai véi truc ddm (= 90°) Khi do: cotga =0 ; sina = 1
e Xic dinh 6,B :
Thong thuong O, phai duoc tra theo bang va toan dé trong quy trinh.
Dé tra duogc ta phai tinh céc dai luong €, va v/f

+¢,: Bién dang ty doi trong cot thép chiu kéo
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(Mu ]+ 0.5N, +0.5V, *cotgb — A,  *f,,
Vv

d
e = <0.002
ESAS + EPAPS

Nhan xét :

Dé x4c dinh © va B phai tinh v/, va ¢,

Dé tinh e, phai biét 6

— Phai dung phuong phap ding dan (phuong phap lap)
+ v: ing suat cat trong bé tong

V, -0V, (1170,72-0,9.158,97).10° s
db,d, 0,9.200.1481,1 >

V=
+ f .: Cudng do chiu nén tinh todn cta bé tong

\Y .V ”. - e 1 _
Tinh — Néu f_ > (.25 phai chon lai ti€t dién : tang b, h

c C

v
—,:ﬁZO,OkO,ZS = Dat
f 55

1) Tinh laplan 1 :

+ Gia thiét tri s6 0, = 30°

+ Tinh fo;

fpo: US trong c6t thép DUL khi us trong bé tong xung quanh bang 0

fPO = fpe + fch_p

c
f .: US c6 hiéu trong b6 c6t thép sau tat ca mat mat
Gia thiet fpo~ f . ~ £y

£ ~0.74fpy - A fpr=0.74.1860 — 405,95=955,65(MPa)
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+Tinh

[':j/' J+0.5Mu +0.5V, *cot g@ — Ag * fop
g, =~ <0.002=
ESAS + EPAPS
2422,2
. ( 14811
* 197000.5330

J+ 0,5.2422,2+0,5.1170,72.cot g30° —5330.955, 65

=-4,85.10°

V6iA,=0;Nu=0

Néu g, < 0 ( do luc nén tuong doi 16n) thi dién tich clia bé tong A, & thé chiu kéo do uén

s€ tham gia chiu kéo va lam tang do cting doc. Khi do :

g’ = le,J*F,

Véi F = EA, +EA, _ E. A
© EA.+EA+EA,, EcA +EA +E A

Trong do:

A.: Dién tich ctia BT & trong mién chiu kéo khi uén (mm?)

MC giira nhip MC tai goi

H2 U AcC
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Tiét dién gitta nhip

H 2
A= > x b, =1600.200/2=160000(mm?)
Tiét dién dau dam:

H 2
A= Py x b,=1600.600/2=570000(mm")

B 197000.54.98,71
* 197000.54.98, 71+35600.5,7.10°

—Vs

Vay g’ =1-4,85.1071.0,05= 0,2425.10°

+ Tur céc dai lugng €, va v/, tra todn d6 Hinh 3.25 (172) - 0,vap,

Taduoc 6, =28° va B =3,1°

2) Tinh lap lan 2 :

+ Tinh f,, :
f = _Ff + Ff 'e(ybc - ybg) _ MDCl(ybc - ybg)
" Ag Ig Ig

f,.: US nén trong bé tong tai trong tam dam diic san do lyc cang trudc, trong luong

dam chu, BMC, dam ngang
My, : Momen TTGHCD 1 do trong lugng DC, BMC, DN

_ -5,14.10° N 5,14.10°.727(1130 — 850) _ 3683,36(1130 —850)
P 0,665.10° 2,5.10" 2,5.10°

=-7,67 (Mpa)

Céc dai luong con lai xem cong thic cii va hinh vé

E
+ Tinh foo=1f, + fch_p = 955,65 +7,67. 13?57:(5)(?

c

=998,09
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[I(\j/l“ ] +0.5V, *cotgb - A *f

+ Tinh lai g, =~
EPAPS

2422,2
1170,72

] +0,5.1170, 72.cot g28° —54.98,71.998,09
&
g 197000.98, 71.54

=-5,07.103

+Néug<0— g’ =lgl*F.=I-5,07.10°1.0,07= 0,3549.107
+ Theo &, va v/f  tra todn d6 Hinh 3.25 (172) -6,vap,

Taduoc 6, =28° va 3, =3,0°

3) Tinh lap lan 3 : Ldp lai tuong tu cdc budc tinh nhu trén dén khi nao©, = 0_, thi ditng

va ldy ©,,B. dé tinh Vi va Vi

5.4- Sitc khang cat danh dinh cua BT: (kha nang chiu cit ctia BT)

V. =0,083.p.f. b,d, =0,083.3./55.200.1481,1

= 547009,75(N) = 547 (KN)
B: hé so lién quan dén kha nang cta BT bi nut xién (Tra todn do trang 172)

b,: chiéu rong ctia sudn dam. Néu suon thay doi ldy ché min nhung phdi nam trong
khodng chiéu cao d,

5.5- Tinh toan va bé tri cot thép dai chiu cat:

1170,7

v
+ Tinh: Vi =$u ~V.-V,= —547-160,16 = 592,62 (KN)

Vs: Luc cét con lai do cot dai phai chiu.

+ Chon c6t dai :

2

d
Chon dubng kinh dai ds = 912+ 918 > A, = ng *n*=>

A.,: tong dién tich dai chiu cat

ny: O nhanh cot dai (4 )
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dg: duong kinh cot dai

2

16
Av = 47[7 =800 (mmz)

A, .f, .dcotg & _ 800.400.1481,1.cotg 28

v 592,62.10° = 1504.12 (mm)
] 62

TaCT () = S, <

A, *f, _800. 400

= =2599.3
0.083,/f.*b,  0.083y/55.200 (mm)

bong thoi S, <

+ Kiém tra quy dinh vé S;:
-Néu V,<01f *b,*d, thiS<0,8d, <600 mm
-Néu V,201f *b *d, thiS<0,4d, <300 mm
Tacé:V,=1170,72 (KN) < 0,1f b,.d, = 1629,21 (KN) — 600 mm < 0,8d, < S,

Chu y: Du tinh todan nhung co6t dai van phdi thod man theo diéu kién cdu tao: mau tai vi
tri goi va gdn goi, thua tai vi tri nhip

5.6- Kiém tra cot thép doc: (Kiém tra tinh hop ly cuia cot thép doc)

>—2+05

PS —

Asfy + A, f M N, + (V”

-0.5V, - VP)*cotge

VTf o \Y

o, 9., ¢, : He s6 stic khang v6i momen, luc doc truc, luc cat
(Trong dam khong cé luc doc, chi J cdc thanh gian)
é.=1,9,=0,¢,=09

Tang co6t thép doc

Néu khong thoa man: — L
Tang cot dai ( cot ngang)
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