sO LIEU PO AN

Hr(m)=8.5 B 90m
Q(Tan)=50

Tai gio: W= 83 (daN/m?)

B(m)=6 L(m)= 30
Mai ton 8 (daN/m?)
1)KICH THUOC KHUNG HGANG:
—~Chon chi€u cao dau dan h= 2.2 (m)
—Chiéu cao cOt tréen:  H =(h, +h)+H ++100
h, :chi€u cao dam cau chay 18y khdang( (1/10-1/8)B = 600 dén 750
hr:chiéu cao ray KP80 = 130 (mm)
Chon (h,_+h )= 0.73(m)
H (m) = 3.15 :Chiéu cao gabadit (tra cataloge)

f= 200 dén 400 mm:DO vong udc déan chon 0.3

Vay:H = 3.55 (m) dudc chon Vi:H = 3.6 (m) La bi s6 cla 200

—Chiéu cao cOt dudi:(H,_)
VGi A=

VayH = 9.2 (m) duogc chon

Nhip cau truc (khodng cich gitia 2 tim ray):

Let= 34.5

(m):tra cataloge

Chon chiéu ti€t dién cOt trén lach =
Chi€u tiét dién cOt dudi la:h (mm)= «
PO 1é€ch tam cUa tai mai

hcd hct
€= 2 2
b0 1éch tam cUa tai cau truc:
h.
&= = 0.5
©S0 b0 ,gid su:
L 8 J”g
J> J
2)SO PO DAN MAI:

]

Hcd:Hr_ (hdcc+hr) +A

0.8 (mm):1a khodng c4ch tU mat nén hoan thién dén c6 méng

ViH = 9.2 (m) La boi s6 clia 200
L Lct N .
> -2.25 (m):1a b0i s6 250
Chon 750 (mm)
600 (mm);  Chon a 250 (mm)
1000 (mm) B= 260
0.2 (m)
(m)
J.
30 —£ 3.75
J

600
J200, [ 1800
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3)TAI TRONG TAC DUNG LEN KHUNG NGANG:

“Tinh tdi:  (kg/m? m3t bang mai) TAI TAC DUNG LEN DAN:
Vatliéu g(kg/m?) n gt
Tole 8 1.05 8.4
X7 20 thép 75 1.05| 7.875
Dan,h€ gian 13 1.05] 13.65
CUa troi 3 1.05] 3.15
TOng g(mdi)'= 33.075|(kg/m?)

*Hoat tai: P.= (kg/m*30

p, p rn 39 (kg/m?)

Tai trong phan bo trén dan vi keo:
g B*g

" 198.45 (kg/m)

m

p B*p’ 234 (kg/m)

m

TAI TAC DUNG LEN COT:
a.Do phan luc dUng cUa dan:

L -
A g*; 2976.75 (Kg) (tinh)
A r*3 3510 (Kg) (hoat)

b.Do trong 1Ugng ban thin d@m cam cau chay va ray:
cc dcc

€.= 250  (kg/m)la trong ban than dam cau chay

Do Gdcc kh4 nh6 so v&i Dmax ,Dmin.D€ don gidn trong tinh todn,ta nhdp gia tri clia Gdcc vao

Dmax va Dmin va coi nhu' 14 hoat tai:
c.Do 4p luc dUng cUa banh xe cau truc:
Tra cataloge c6 pmax= 28 (T)

P o= 8.2 (T)

1200, ‘
l—— 5100 i i 5100 |

lpg p% lpa lp4

I X
; 6000 : 6000 |




3 . g2
200 5100 0D 4800
Dinh 1i talet:
y,= 1 y  1.95
Y= 0.8
Y= 0.15

D.. "n:p,.- Y, 55.692 (t&n)

D.. "n.-p_- Y. 16.3098 (t&n)

Vay
M.. D.. G.¥e, 28.596 (T.m)
M min (Dmin Gdcc) * ez 89049 (Tm)

d.Do 1uc him cUa xe con:
Luc x6 ngang cUa 1 banh xe con khi bi ham (xem kY truéc khi nhap s6)
T L*(&)*f*nlxe 1.55 (T4n)

nO nxe

n_:sO banh xe cla xe con
f:hé s& ma sat gilra thép vGi thép 0.1 d0i méc mém,0.2 dbi vGi mée cling
7., 80 banh xe dugc ham cla xe con

Trong lugng xelag = 12 (tan) tra catalogue
= 0.1
Vay Iuc x6 ngang cUa xe con tac dung vao cOt khi xe con ham:
T npT. V, 3.08295 (Tan)
Chu y hé s6 t6 hgp n = 0.85

n =0.85 :khi xét hai cdu truc & ché d nhe va vira

n =0.9 :khi x€t hai cau truc G ché do ning va rat nang
Vi 4 cau truc thi n_tuong Ung la 0.7,0.8
e)T3i trong gio:




TU chan d€ cOt dudi dén canh dudi dan vi keéo tdi phian b6 déu

tri s6 q, coi nhur khong d6i trong khodng dd cao dudi 10 m,véi dO cao 16n hon

thi nhan thém v6i hé s6 d0 cao k (bdng V.4,phu lucV).O day

k=

1

(dia hinh B)

Hé s6 4p luc gié tai dinh cong trinh:K'=
Tai dinh cong trinh cao (17.6

Hé s0 4p luc gi6 tai day dan vi keo:K =

Tai ddy dan vi kéo cao(n12.8
Hé s0 k tUr d4y dan vi keo dén dinh cong trinh 13:Ktb=

T

EEREERE R

Vi i=1/10 thx

K K'

1.106 (ndi suy)

1.0608

K. 5 1.0834
Q2 ~0s . —
054 = T ~0¢g :
= =N
0 0.5 1
f(x) 0.06] -0.54 -0.7
1 :hé s0 qui d6i ra phan bd déu
q nFyp Fke* B¥ 478.08 (kg/m) Véic=
d 0
q, nTw, k*c*B* 358.56 (kg/m)  V6ic=
Luc tap trung W G mUc canh dudi vi keo 1a Cra Crosi
hl= 0.2 (m) -0.8 -0.6
h2= 2 (m) 0.7 -0.6
h3= 0.6 (m) -0.54 -0.6
h4= 1.2 (m) 0.8 -0.6

0.8

0.6



c*h. 4276
W W' n*k*W *B*C c.*h) 2768.5 (Kg)

4)TINH NO LUC KHUNG:
Ti sO cdc momen quén tinh chon 1a
J1/12= 8 J1:momen qt cOt dudi
Jng/J2= 30  J2:momen qt cOt trén
Ing/J1= 3.75 Jng=Jd:momenqt xa ngang
Do d6i xUng

2

1 A
Phuong trinh chinh tac:
7"11>l< i, 0

r,,:TOng phdn 1uc & niit trén cUa khung khi xoay géc Bé ta =1
r,:TOng phan Iyc & niit trén cUa khung do tai trong ngoai
Ta co: h1=Hd= 9.2 m Chieu cao cot tren

h2=Ht= 3.55n Chieu cao cot duoi
h=hl+h2= 12.7m

g,

=7,

% 0.27843

a 2*E*J
M, — 0.25*E¥,

11

Al 2.94902
B 1 1.5426682045
c 1 Cx 1.151095853
F 1 = 1.0420698257

K 4*%A*C 3* R’ 6.4389413965

sk
IV 4*;0*"51]_1 -0.0560850128 *E*J,




- K n
Suy ra phan luc dau cOt do Béta=1
— 6*B_E* ],

R, —¢ X 0.0088427824 *E*J,

Hé s6 cUa phuong trinh chinh tac:

ro My, M5 0.3060850128 *E*J,
Tinh tai

2

B g*l
ro. M, 2 -14883.75 (Kg.m)
Goc xoay .
T 48626.1965687 *(EJ)"

Momen cu®i ciing
O dau xa:
MY M MB-2727.20085783 (kg*m)

O dau trén cOt:

M MY+ -2727.20085783 (kg*m)

O cdc tiét dién khdc thi tinh bang céch dung trj s6 phan 1uc

R, R.* 429.990873959 (Kg)

Vay momen & vai cOt

M. M, R,*hs1200.73325528 (kg*m)

Momen & chan cOt
M. M. R:"7275518278515 (kg*m)

883,156

ad )
PR 2 P R R A P P Vo
<Jme—ta Be—to T S [ [
Mc 305.14]




by b b =L,

Ma 1048.219

eMo0a men ledich taagm OU vai coat
M. Ate, 595.35 (kg.m)

el:d6 1éch tam cla méi
Vi khong c6 chuy€n vi ngang va dan dugc coi 1a cUng nén s@ d6 dugc coi 1a ngam
Céc cong thUc & bang ctTra bang I11.2 ta c6:CHU Y El

(1 )*3%*B*(1 ) 4*C

M., = *M.  87.546 (kgm)
s o
B‘*QB
Y O(V{

6*(1__)* B _A*Q_ ) M.
R. = . 69.933 (Kg)

s 2

Chii y :M_la gia tri dai s0.Trong bainay né mang ddu Am
eMo men taii cauc tieat diean khauc:
M. M, R,*h,160.717588934 (Kg.m)

MZ MtC M. 434.632411066 (Kg.m)

M, M, R,*» M-208.755025776 (Kg.m)

Bieu d6 momen cho & hinh ¢



- ‘Fﬁb = . DN 8003
B . = e e 800.3
7o Me, 362.83 ey § 67?

Mc /1] 134‘% r\7 4398
N A, 083 @ i 57.67

Me N [13.64 439.8
A éé §§\ AN

o 149,255 898.95
A é A
149255 898.95

Ma

COng v&i bi€u d6 mo men @ hinh b dugc bi€u d6 momen culi ciing

do tinh tai mai gay ra

M= .2639.65 (Kg.m)
M.,= -1361.45(Kg.m)
M.,= -766.101 (Kg.m)

M,= 2546.43 (Kg.m)

Xét cOt A :
Luc cat: Q,

Luc doc N= 2976.75 (Kg)

M, M
T—”‘60.057456911 (Kg)

-1201
434.63

-3.42

Xét khung ngang c6
Luc cat: Luc doc N= -360.06 (Kg) Trén thanh ngang
Mph er *L
Q, —— 1= 2976.75 (Kg)
1989
, 120.18 @
© S

(&)

120.18

1989




N&i luc do hoat tai mai:

Cih tinh hoan toan tUong tU nhu trudng hOp tinh t3i.Gia tri bi€u d6 ndi luc dugc tinh nhU sau:

M, M.,*Z M A ~17550 (kg.m)
t 1 g rip p g-

12
Go6c xoay
7 117914 -
7. 57337 *EL)!
M;=-3112.52 (Kg.m)
M= -1605.34 (Kg.m) R, R, 507 (Kg) (do hoat tai)
M =-903.339 (Kg.m)

eMoa men ledch taagm 60 vai coat
M. A%e, 702 (Kgm)
6% ¥ B A*(1 ) . A
R X *AZ -82.46 (Kg) (do 1éch tam)

M,= 3002.59 (Kg.m)

Luc doc N= -424 .56 (Kg) Trén thanh ngang

— 5 3510 (Kg)

'O

611
465

9514

2106

127.1 ©

0

0

127.1

2106



NOi luc do Dmax,Mmax & cOt trai:
Khung dugc tinh ddng thdi vGi cic momen Mmax va Mmin dat & hai cOt d& cau truc
Vi so d0 xa ngang 1a cltng v6 cung,an sO theo phuong phap chuy€n vi 1a chuyén vi ngang
cua nut trén i ri, 0
r11:phdn Iuc G trong lién két dat thém,do chuy€n vi ngang nit trén bang 1,r1p:phan luc & lién két
do tai trong. D& x4c dinh r11,rlp diing cong thltc & bang 1112 phu luc IIL.
Mo men kq:
M M* M,

D .= 55.692 (t4n)
D .= 16.3098 (tan)

V& bi€u d6 momen do chuy€n vi ngang niit trén =1

_— E* *
M, ;" 1.4375048088.
h h

2

— 12%A E* J, E*
R, —x° A -5.4959710168}%

Momen tai céc ti€t di€n khdc:

— rJ
M. M, R.,*h, 009274594 -

2

—_— _— — *

M, M, R, -4.058466204‘51]711

O cOt phdi momen van 18y nhu vay,nhung khdc ddu vi phdn d6i xUng.phdn 1uc trong
lién k&t thém la:

—_ E*
ri 2*R,-10.9919420337 h{

Momen 1&ch tim do cau truc:

M .. D.. G), %e: 14298 (Kg.m)

M. (Dmm G.)* e, 4452 .45 (Kg.m)

V& bi€u d6 Mmax,Mmin c6 hé s6 ¢/ [é:(Ung vGi phan tinh tai G chd 1&ch tim)
Mvmjx -24.0161 1\]4\4;11:)( -7.4787

T d6 momen & cOt trai:

— — tren



M,=_2102.52 (Kgm); M ¢ 3859.8 (Kg.m)

duoi

M,= 5013.49 (Ke.m); M ¢ -10438 (Kg.m)
Phan luc R. 1679.5296833 (Kg)
O cOt phai:
M, -654.731(Kgm); M c 1202 (Kg.m)
M., 1561.22 (Kem); M o -3250 (Kg.m)
Phan luc R',-523.011745588 (Kg) c6 dau la trlf vi

né ngugc chiu v6i R,
Phdn Iuc trong lién k&t thém

r, R, R, 1156.51793771 (Kg)

Chuyén vi an s0:
2

.
—£  1341.49 i’
Vi E ]1
Nhén bi€u d6 momen don vi nay vdi tri 16i cOng v&i bi€u d6 momen
trong hé cd badn do Mmax ,Mmin,dugc két qud can tim:
COt trai: L
MB(trai) Mb’* MB(hcb)Tmi '17412 (kg*m)
M iji) M c* M [Cre(r;wb)lmi 37354 (kg*m)
Mo, M Mo -10563 (kg*m)
MA(trai) MA>X< MA(hcb)Trai -430.91 (kg*m)
COt phai:
MB'(phai) MB>X< MB(hcb)phai _2583 (kg*m)
tren —* tren
MC‘(phai) Mc MC(hcb)phai 1326.4 (kg*m)
duoi - duoi
M X phai) M c>l< M C'(heh) Phai -3126 (kg*m)

MA’(phai) M MA'(hcb)Phai 7005.6 (kg*m)



Luc doc tdc dung 1én cOt trdi:

N= -57192 (kg)

Luc doc tic dung 1én cOt phai:

N= -17809.8 (kg)

Luc cat tic dung 1én cOt trai:

Q M mcphai M mctrai
mctrai Hd

Luc cat tac dung 1én cOt phai:

M mcphai M mctrai

Q mctrai H 4

Luc cat tac dung 1én. dam ngang:

M mcphai M mctrai
H .

Q mctrai

I
493 2102
s9S9 1255 2104

8864@
731

113

NOilucdoD_ M & cOt phai:

-1101 (kg)

-1101 (kg)

-80.301 (kg)

cei3s=

21 3
04 1255 8959 7467 e
1163

362

vTa4s 7




NOi luc do luc x0 ngang cOt trai:

Luc T dat & cao trinh ddm ham cUa mOt trong hai cOt d0 cau truc.Chiéu Iuc c¢6 thé hudng sang
trdi hodc sang phdi,do d6 ndi Iuc cUa khung ludn c6 dau dudng hodc am.

Phuong trinh chich tdc:

_ ) _
7'11>l< Rlp 0 /\TH
r,;:;phdn luc & trong lién két ddt thém do chuyén vij
ngang niit trén bang 1 E*J,
r,=-10.9919 3
Xdc dinh R .
Tra bang I11.2 ta dugc:
Htren Hdctruc
T 0.2149
<ﬂ Htren
I 0.2784
A=2.949
B=1.5427
C=1.1511
7
K=6.4389
(1 )2* 2 *B 2%C * 2* 2 *B 2%C
M., — “(T)*H
1 g 3*B 2%¥A* 2 * T 3*B 2%¥A* 2%
R % *=(T)
M., M, -4002.53969716 (Kg.m)
Mﬁ MB RB>|< Htr Hdctruc 3338'5(Kg'm)
MZ M , RB*H” T iio™ H e 29818(Kgm)
MZ MB RB*H Tda[so* Hd Htren -2888 (Kg.m)

Tacéd



K.» K3p488.48372273 (Kg)
Suy ra

Ringge.49333918 1L
I8V ExJ,
Luu y:ta cé
- 6*B>;<E*]l E* ],

M, % R 1.4375048098h—2

E*
= 12*A*E*.3]1 -5,4959710168%
B K h h

M, M, R* H, Hun 01443 Ehj
Momen tdc dung lén ¢t trdi do Iue ham ngang T
M, M,” M,  146.81 (kgm)
M. M., M,  3755.1(kgm)
Mc M. M. 2714.1(%kgm)
M, M.* M,  -14603(kgm)

Momen tdc dung lén cOt phdi do lUc ham ngang T:

M, M, -4149 (kg.m)

M. M.* 267.71 (kg.m)

MA MA* 11715 (kg.m)

Luc doc

Xa ngang: N= -1244 (kg)
COt trai N= 143.21 (kg)
] COt Phai N=-143.21 (kg)
Luccat: Xangang: Q=-143.21 (kg)
COttrdi  tren Q= -1244 (kg)
duoi Q= 1873.3 (kg)

Cot phai  tren Q= 1244.2 (kg)



2. 30 = hai=1 = /2

687%43 == 279
" Jd@E] @
555 Z112.ed0 37 37 a7 272

NOi luc do Iuc x6 ngang cOt phai:

48 279 37
=) —
155 279
S
112.802 37 37 A /427

NOi luc do gié thoi tir trii sang phai:

Phuong trinh chinh tac:

rn* R]p 0
b biét o
r=-10.9919 2
h

COt trai



= 2.949

- 15427
c= 11511
- 1.0421
% K=  6.4389
| H= 1275 (m)
= 478.08 (kg/m)

g  358.56(kg/m)

w W 2768.5 (kg)
9BF 8C? 2
M, 2 qH -3890 (Kg.m)
2BC 3AF
R, —Har qH 2682.7 (Kg)
COt phai q'
g 0.75 ,
Suy ra B -2918 (Kg.m)
Rz/? 2012(Kg)
R, R, R, W W) 7463.2 (Kg)
L h-
" 8656.9 EJ,

Momen tdc dung 1én cOt trdi (hé cO ban ) do luc gié :

M," .3890.49441473 (Kg.m)
M oMy R, L8 96207 (Kgm)
Q(Ht Hd)2
2

Momen tic dung 1&n cOt phdi (hé ¢ ban ) do luc gié :

M M," Ry(H, H,)

-8545 (Kg.m)

Mg~ M,  2917.87081105 (Kg.m)

/xr2
H
Mg,P Mr RgHr EALY

-1966 (Kg.m)

q'(H, H,)

ax OP ax OP 12NV 8 4 T N\



788 N7 Npg \[1

;)

6409 (Kg.m)

*Momen do tai trong gi6 gdly ra trén hé siéu tinh:

COt tréi:
M, M, MY
M. M. M.
M, M, M
Ct phai:
M ,' DM, M T
M. M. M
M, N MY

s295

8553.8 (Kg.m)
1817.8 (Kg.m)

-43678 (Kg.m)

-9526 (Kg.m)
-1163 (Kg.m)

41542 (Kg.m)

‘5890

29315

Vé biéu d6 nbi luc:

Q M ph M Tr
ph L

Q Mph MTr
Tr L

Q M ph M Tr
ph L

Q Mph MTr
Tr

27212

1048.9 (Kg)

7144.4 (Kg)

1719.6 (Kg)

6291.2 (Kg)



Noi luc do gi6 thdi tir Phai sang Trai:

S8290 sa2ss

-602.68 (Kg)?

S14

27912 2o31sS

Th( tu tai
trong

1s58S &21 1071
\ e
o+
-
S175S S851




(mm)

(m)

‘6i a(mm>170

(mm)
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1



















do






1=



-4003 (Kg.m)

2488.5 (Kg)


















~ | loail loai 2 loai 3 loai 4 loai 5 loai 6 loai 7 loai 8 loai 9
Phan (T) (T) (T) (T) (T) (T) (T) (T) (T)
So1 [-1.57023]|-1.8457] 1.0017] -1.5591] 0.75682| 1.05864|-0.75682| 1.05863| 7.75905
S02 ]0.561615| 0.6607| 0.6896] -0.6421]|0.48486(-0.45918|-0.48486( 0.45918| 1.51718
S63 [1.008615| 1.185| 0.4509/0.05919|0.27689| 0.27689|-0.27689| 0.00077| -1.4662
S64 ]1.008615| 1.185| 0.0592|0.45084| -0.0008] 0.27689| 0.00077]-0.27689| -2.8942
SO05 ]0.561615] 0.6607]-0.6421|0.68952| -0.4592]| 0.48486| 0.45918|-0.48486] -3.338
So06 [-1.57023]|-1.8457|-1.5593]1.00165] -1.0586| 0.75683| 1.05863(-0.75682| -1.5779
SO07 |1.78E-15 ##4#] 0.7953|4.13115| 0.15073] 2.51607|-0.15073]-2.51607| -5.5114
S08 |1.78E-15 0] 4.1321]0.79476] 2.51606| 0.15073|-2.51606(-0.15074| 6.65357
S69 |-3.19995|-3.7637| 1.1584|3.06436| 0.46711| 1.81873|-0.46711]-1.81873| 3.00871
S6 10 |-3.19995|-3.7637| 3.0651|1.15785| 1.81872| 0.46711|-1.81872|-0.46711] 9.9601
S6 11 |-3.19995|-3.7637| 1.1584(3.06436| 0.46711| 1.81873|-0.46711|-1.81873| 3.04244
SO0 12 |-3.19995(-3.7637] 3.0651/1.15785|1.81872] 0.46711]-1.81872|-0.46711]| 9.99384
SO0 13 |-4.47992(-5.2673| 1.4307(2.26427]0.70438] 1.29572|-0.70438|-1.29572 7.535
SO 14 |-4.47992|-5.2673| 2.2649(1.43017| 1.29572| 0.70439|-1.29572|-0.70439] 10.5762
SO 15 |-4.47992|-5.2673| 1.4307(2.26427] 0.70438| 1.29572|-0.70438|-1.29572| 7.56874
S0 16 |-4.47992|-5.2673] 2.2649(1.43017| 1.29572]| 0.70439]-1.29572|-0.70439 10.61
S0 17 |-4.47992|-5.2667] 1.6425|1.64197| 0.88893]| 0.88894|-0.88893|-0.88894| 9.37629
S0 18 |-4.47992|-5.2667| 1.6425|1.64197| 0.88893| 0.88894|-0.88893(-0.88894( 9.37629
S0 19 |-2.50256]-2.9438| 0.2581| -0.7585] 0.22493|-0.49579|-0.22493| 0.49579| 6.42066
S620 |1.722538| 2.0256|-0.2212 0.6501| -0.1928| 0.42496| 0.1928|-0.42496| -4.7844
S621 [1.722538| 2.0256] 0.6502| -0.2213] 0.42496| -0.1928|-0.42496| 0.1928| -1.6073
S022 |-2.50256]-2.9438]-0.7586{0.25814| -0.4958| 0.22493| 0.49579|-0.22493]| 2.71401
S0 23 -1.174]-1.3798| 0.2049] -0.6021]0.17857| -0.3936|-0.17857( 0.3936| 3.7142
S624 10.632153]| 0.7419|-0.1793|0.52687| -0.1562| 0.3444| 0.15625| -0.3444| -2.5776
S625 ]0.632153| 0.7419] 0.527| -0.1793| 0.3444|-0.15625| -0.3444| 0.15625] -0.0027
S6 26 -1.174/-1.3798|-0.6022|0.20494| -0.3936| 0.17857| 0.3936(-0.17857(0.77151
S027 |2.49E-14] 0.0005] 0.1691| -0.4968| 0.14735]-0.32478|-0.14735| 0.32478| 1.75437
SO 28 0 0[-0.1503]|0.44164] -0.131| 0.28869| 0.13097|-0.28869| -0.9207
S06 29 0 0] 0.4417] -0.1503] 0.28869|-0.13097|-0.28869| 0.13097| 1.23763
S030 |1.42E-14] 0.0005|-0.4969| 0.1691] -0.3248| 0.14735| 0.32478(-0.14734| -0.6738
S0 31 -0.298] -0.351 0 0 0 0 0 0] 0.50712
S0 32 -0.298] -0.351 0 0 0 0 0 0] 0.50712
S0 33 -0.447| -0.525 0 0 0 0 0] 0.50712
S0 35 ###| 0.0007|-0.2185] -0.2185] -0.1183|-0.11826| 0.11826{ 0.11826( -0.2376
ph.luc 1.786] 2.106] -0.22] 0.286 -0.16 0.186 0.186 -0.16 -4.09

TG hop Caban1 | TG hgp cO ban 2 No6i luc tinh todn

Thanh Nmax(T) | Nmin(T) |[Nmax(T)| Nmin(T) | Nmax(T) | Nmin(T)

So 1 7.42658|-4.0991] 8.3947| -5.5615| 8.3947|-5.56147

S62 2.49455| -3.3317] 3.5809| -4.1205| 3.58091]-4.12048

S0 3 2.63233|-2.2627] 3.2762| -1.8506| 3.27618]-2.26266

SO0 4 2.63233|-2.2627] 3.2761| -1.8522| 3.27608]-2.26266

S65 2.49455|-3.3317] 3.5808] -4.1205] 3.58083|-4.12054

S0 6 7.42658|-5.0258] 8.3946] -6.705]8.39464|-6.70503

SO0 7 7.98428|-6.6137| 14.365] -5.9523] 14.3649|-6.61365

SO0 8 7.98428|-6.6137| 14.366] -5.2568]| 14.3658|-6.61365

S0 9 8.11219|-8.3564| 12.191] -7.1582| 12.1907|-8.35637

S0 10 | 8.11219]-8.3564| 12.191] -6.6542] 12.1915(-8.35637




SO 11 | 8.15267]-8.3564] 12.227] -7.1582|12.2271]-8.35637
S0 12 | 8.15267][-8.3564] 12.228| -6.6542| 12.2279]|-8.35637
SO0 13 | 7.31558]-11.697] 9.8912| -10.28]9.89122[-11.6967
SO0 14 | 7.31558]-11.697] 9.8918| -10.018] 9.89185[-11.6967
S0 15 | 7.35606]-11.697] 9.9276] -10.28]9.92765|-11.6967
S016 | 7.35606]-11.697] 9.9283] -10.018| 9.92828]|-11.6967
SO0 17 | 5.87564|-11.696] 7.4844] -10.25]7.48438|-11.6959
SO0 18 | 5.87564|-11.696] 7.4844| -10.25]7.48438|-11.6959
SO0 19 | 4.70173]-6.5357] 4.4529 -7.537]4.70173|-7.53698
S020 | 4.49779]-3.6743] 5.4158| -3.5473]5.41579]-3.67425
S621 | 4.49779]-3.6743] 5.4159| -3.5473| 5.4159]-3.67425
S622 | 4.70173]-6.5357] 4.453| -7.5371|4.70173|-7.53711
S023 | 3.04824[-3.0645] 3.0167] -3.9743| 3.04824|-3.97434
S024 | 1.80411]-2.3345] 2.5008] -2.3876] 2.50084|-2.38759
S025 | 1.80421]-2.3345] 2.5009] -2.3876] 2.50093|-2.38761
S026 | 3.04824]-3.0645] 3.0167| -3.9744] 3.04824]-3.97445
S027 | 2.10525[-0.9859] 2.2365] -1.615|2.23647] -1.615
S0 28 [1.485156[-1.1048] 2.1254f -1.2981] 2.12539|-1.29814
S029 [1.485156|-1.1048] 2.1255| -1.2982]2.12547]-1.29815
S030 | 2.10525] -0.986] 2.2365| -1.6151]| 2.23648|-1.61509
S631 | 0.25095[-0.7788] 0.1901] -0.7367]0.25095] -0.7788
S632 | 0.25095[-0.7788] 0.1901] -0.7367]0.25095| -0.7788
S633 | 0.07215[-1.1664] 0.0113] -1.1034{0.07215] -1.1664
S0 35 0.0008[-0.4041]-0.0717] -0.6204] 0.0008|-0.62036
R= 4.6704|-2.7648| 4.9274] -2.6844| 4.92744] -2.7648

Xac dinh tiét dién cic thanh dan:

a) Thanh céach trén:

NOi luc tinh todn thanh cich trén Ia:

Ntr

-11.7

(D

Chiéu ddi tinh toan cUa thanh céch trén trong va ngoai mat phang dang

Ix=151c¢m  (trong mp khung)
ly=151c¢m (ngoai mp khung)
Gidstl=90suyra  0.67
e - 7.9376cm”
Chon ti€t dién 2L100x8 c6 F=31.2cm>r,  3.07r, 4.54
z, 2.75
« = 49.186< 120
; — 33.26 < 120
ry
tra bang II.1 tr105 ,lmax= 49
suy ra j= 0.827
Ntt
453.45 < R 2200 kg/cm?
b)Thanh cdnh dUGi chiunén:  a#  -6.705 (T)
~7  8.3947 (1)
Chiéu ddi tinh toan cUa thanh céch trén trong va ngoai mat phang dang
Ix=300c¢m  (trong mp khung)
ly=300c¢m  (ngoai mp khung)
Gidstrl=90suyra 0.67
- 4.5489 cm”

yc

Chon ti&t dién 2L90x6 c6 F= 16.66em2 7,

2.43

<o

cm

2.78 r,

4.11




L 108< 120

7

x

x

., X 73< 120

r,
tra bang IL1 r105 ,1max= 108
suy ra j= 0.537
Ntf

938.33< R 2200kg/cr?
b)Thanh bung: N -7.5371 (T)
~N* 54159 (T)
Chiéu ddi tinh toan cUa thanh céch trén trong va ngoai mat phang dang
Ix=210c¢m  (trong mp khung)
ly=210c¢m  (ngoai mp khung)
Giastrl=90suyra  0.67

n

yc R 511 cm2
Chon tiét dién 2L80x6 ¢6 F=14.72-m?> r, 2.47 r, 3.72
zo 2.19 cm
l
= 85 < 120
rx
ly
, = 56< 120
r

y
trabang IL1 tr105  ,1max= 85
suy ra j= 0.537
N[t
min A
Chon ban matcé6 bé dayd=  12mm
Tinh cic nit dan:

685.15 < R 2200kg/cm?

Niit dudi:
Phdn luc dUngdau dan téc dung vao nit dudi:R = 4.93
Phan lyc ngang:Ha=M(max)/ho= 91245k,
Chiéu dai dudng han sOng va mép lién két thanh xién dau dan vao ban ma l4:
h, 0.8cm h,, 0.6cm
kN
lhs NS I— 4.74cm
2 hhs( R)mm
(1 kN
2 (R,
Chon 1hs=33 cm ,Inm=20 cm
Bé rOng cla suOn gbibs= 18cm
Bé day sudn gbi la:
R, 0.0783cm
bx Remd
Chon bé day sudn gbibang 2 cm
Ta co bs/Nds= 9 <0.44sqrt(E/R)= 13.5941
"hoall NK 0dn fionh
Bé dayban gbi o:

‘ lF’bi 0.942m
s« 2V IR

Chon bé day gbi d6 d= 30 mm
Chon bé rOng gbi dG bg= 26 cm
Chiéu cao duOng han lién k€t gbi d& vao cOt:hh= 8 mm

hm 1 cm

LA

CHTES 1 TS

P

ik



Chon chiéu cao ban gbi hg =55¢m

Chon 8 bu 16ng d€ b0 tri 2 cOt 4 hang

Khodng céch cdc cbt bu 1ong(bl) = 10cm
Khodng céch cdc hang bu 16ng(l) = 15¢cm

Tinh to4n buldng lién k€t ban g0i vao céch trong cOt trén

DE xic dinh Iuc 16n nhat trong bu 16ng ta xac dinh
mOt sO kich thudc:

Z:khodng céch tU truc thanh cdch dudi dén hang bu 16ng trén cling

z=40 cm
[, 151, 30 [, 45(cm)
Luc 16n nhat xudt hién trong m&t buldng:
Hzl,

869 Kg

i

DPudng kinh can thi€t clla mOt bu 16ng 1a:

4N
d 0.5261 (cm)
kBL
Chon f20mm
Chon chiéu dai duOng han lié k€t ban ma vao
suOn gOi la: 55
2
h o —  |mr1 % g2 o0isem
2 I,( R, l,
Chon h,=6mm e=12.5cm khodng
tUr luc H (truc thanh dudi) dén gilta chi€u dai duGng
Hinh v& v6 sau
Hinh v& v6 sau
Nuit trén
Phdn luc dingdau dan téc dung vao nit dudi:R,= 3. 71797

Phan luc ngang:Ha=M(max)/ho= 9124 .53 ¢

Chiéu dai dudng han sdng va mép lién két thanh xién ddu dan vao ban ma 14:

h,, 0.8¢cm n,,,
l kN 8.13
s ., < Laocm
! 2 hhs( R)mln
(I k)N 1
hm _— cm
2 ( R)min
Chon Ihs=16 cm ,Ihm=14 cm
Bé rOng cla suOn gbi bs =18 cm
Bé day suon gbi la:
- 0.059 cm
bs Remd
Chon bé day sudn gbibang 2 cm
Ta c6 bs/ ds= 9 < 0.44sqrt(E/R)=

"hoa(l NK 0dn fidnh
Bé day sudn g0i o:

l/%i 1.6478n
s« 2V IR

Chon 6 bu 16ng d€ b0 tri 2 ¢t ,3 hang

0.6cm

13.5941

Khodng céch cdc cOt bu 1ong(bl) = 10 ¢
Khodng céch c4c hang bu 16ng(l) = 12,7,

CHITIER 2 TL:1/15

(i



Tinh todn buldng lién k€t ban g0i vao céch trong cOt trén

DE xéc dinh Iuc 16n nhét trong bu 1dng ta xé4c dinh
mOt s6 kich thudc:
Z:khodng céch tU truc thanh cdch dudi dén hang bu 16ng trén cling

=24 cm
L1206 24m
Luc 16n nhat xudt hién trong mOt buldng:

Hzl,

> 7 18249kg
Pu0ng kinh can thi€t clla mdt bu 16ng 1a:
4N
Risr

d

0.7624 (cm)

Chon f20mm
Chon chiéu dai duGng han liena k€t ban ma vao
suOn g0i 1a: 34 cm
1 6e
- -~  |H*1 =
2 1,( Ry L

2

R:  0.23&m

h

Chon h,=6mm e=7cm :khodng
céch tir luc H (truc thanh dudi) dén gilra chi€u dai dudng han
Hinh vé v6 sau

Niit gilta dan: w 1T
. K K
Thanh céch tiét dién 2L 90X 6 E NCH L s
Luc tinh todn n®i cdnh: N VR
; A A
N, 12N, 4914 gy T T e
Chon bdn ghép c6 ti€t dién 370 x 12 —= §]"f1«~
Dién tich qui Udc clla moi ndi la: e I %
A= 66 (Cm2) l 1 Lo | |

CHITIEA 7 TL:1/10

Ung sudt qui udc trén tiét dién n6i qui ubc 1a :

q
—L 7 2
A 4g/cm

q
Luc truyén qua ban ghép:
N,=3285.6

TOng chi€u dai duOng han lién k&t ban gép vdi thép géc cach dudi la:
Chon h= 6 mm N

I, ——f 4.4346cm

h, C R e
Luc truy€n qua ban mat:(ma)
N,, N, N, 2457 1y
TOng chiu dai dudng han lién két thép géc vGi ban ma la:
Chon h= 6 mm

—Nom 725 cm
h( R) .
Luc truyén qua ban noi:
N,, n,, cos 1.2N, cos 890 <y
Nx=-2.38759 cosapha= 1
cos =0.65639
DPuong han lién k€t ban ndi vio ban ma la:
Chon h=1 mm
N
I 4.3532cm
2 h(R, )un

Chon ban nbi c6 tiét dién



240 x 200  x10
Ki€m tra cuOng d6 ban noi:
Ban ndi ¢6 hai 10 buldng d20

N
—=  20.227kg/cr?
2ABlThm‘

Hinh vé v0 sau
Niit diinh dan:
Thanh c4ch tiétdién2L 100X 8
Luc tinh todn n6i cénh:
N, 12N, 18342 5
Chon ban ghép c6 ti€t dién 370 x 12
Dién tich qui udc clia moi noi 1a:
A= 68.4 (cm?
Ung sudt qui udc trén tiét dién nbi qui udc 1a :

N‘I
Y 268kg/cm?

Luc truyén qua ban ghép:

N,=11899.2 |q
TOng chiu dai dudng han lién k€t ban gép v3i thép géc cich dudi la:
ChOn h= 6 mm N

/ gh
Y TR Ry R 5.574 cm

Luc truyén qua ban mat:(ma)

Nom Ny N 9171 sy

TOng chiéu dai dudng han lién két thép géc vGi ban ma la:
Chon h= 6 mm N

—bm 16.1 cm
h( R) ;.
Luc truyén qua ban noi:
N,, n,,cos 1.2N _ cos 9]_7]_.9
Nx=0 cosa =0.9976

cosb=0.65639
Duong han lién k€t ban ndi vao ban ma la:
Chon h= 1 mm

- 7.6393cm
2 h(R,; ) in

Chon ban nbi c6 tiét dién
240 x 200 x 10

Ki€m tra cuOng d6 ban noi:

Ban ndi c6 hai 16 buldng 20

an
2ABlThuc

Hinh vé v6 sau

208.432Kg/cm?



loai 10
(T)

-1.5779
-3.338
-2.8942
-1.4662
1.51718
7.75905
6.65357
-5.5114
9.9601
3.00871
9.99384
3.04244
10.5762
7.535
10.61
7.56874
9.37629
9.37629
2.71401
-1.6073
-4.7844
6.42066
0.77151
-0.0027
-2.5776
3.7142
-0.6738
1.23763
-0.9207
1.75437
0.50712
0.50712
0.50712
-0.2376
-2.47



















Th COt trén COt dudi
twtdi| Loaitditrong |HésOtGhop| Tiétdién B Tiét dién C* Tiéi dién CP Tiét dién
trong M N M N M N M N
1Ta”rg;1§éi1”°“g 1 2640 |2976.8| -1361 |2976.8|-766.1 | 2977 | 2546 | 2977
Tai trong tam 1 3113 | 3510 | -1605 | 3510 |-903.34| 3510 | 3003 | 3510
2 thOi trén méi -2801 | 3159 | -1445 | 3159 | -813 | 3159 | 2702 | 3159
Momen c&u truc 1 174.1| 0 |3735.4] 0 |-10563|57192[-430.9[57192
3 | méc truc bén trii -156.7] 0o |3361.9] o© -9506 |51473|-387.8 (51473
) 1 -2583 0 [1326.4] o -3126 |17810]| 7006 [17810
Momen cau truc
A méc triic bén phai 2325 0 |1193.7] o 2813 | 16029 | 6305 |16029
7 1 146.81|143.21|2714.1|143.21 |2714.1|143.21[-14603] 143
Luc hdm Ién cOt -146.8|-143.21| -2714 |-143.21| -2714 |-143.2| 14603 | -143
tréi 132.13|128.88|2442.7|128.88|2442.7|128.88[-13143| 129
5 -132.1|-128.88| -2443 |-128.88| -2443 |-128.9] 13143 | -129
7 ) R} 4149 |-143.21|267.71|-143.21|267.71|-143.2 11715 | -143
Luc hdm Ién cOt 4149 |143.21)-267.71|143.21|-267.71|143.21|-11715| 143
phai -3734 |-128.88|240.94|-128.88|240.94|-128.9| 10543 | -129
6 3734 |128.88|-240.94]| 128.88 |-240.94{128.88]-10543] 129
Gi6 udi 1 8554 |602.68|1817.8]/602.68|1817.8]602.68[-43678]| 603
7 7698 |542.41| 1636 |542.41| 1636 |542.41|-39311| 542
Gi6 phai 1 9526 |-602.68| -1163 |-602.68| -1163 |-602.7 | 41542 | -603
8 -8574 |-542.41| -1046 |-542.41| -1046 |-542.4| 37388 | -542
BANG TO HOPNOILUC TO hop bang tay (Luc nén trong cOt mang dau duong)
TidL ] TG hgp cO ban 1 TG hop cO ban 2
A NOi luc . Nmax,M . Nmax,M
dién T Mmax,N | Mmin,N M1 M. Mmax,N | Mmin,N e M.
R M (KG.m) |5914.1714]-12166 -5752 |5058.8 [-20074| 3667 | 2233
N (Kg) 3579.4259| 2434 6486.8|3519.2 [5464.5| 6807 | 6807
o M (KG.m) [5088.0419] -2967 2967 |6079.1] -3853 | 4634 |-217.5
N (Kg) 3119.9552| 6487 6486.8| 3648 [5593.3| 6807 | 6807
o M (KG.m) |[-1928.712[-14043 -8615 | -2625 [-13761 -9689
N (Kg) 2374.0741| 60026 60312 | 5593.3| 53778 57195
M (KG.m) |44088.659][-41132 -12487| 62084 [-50294 29106 [-47592
A N (Kg) 2374.0741| 3579 60312 | 21493 [ 55121 [57195[ 58280
Q 5931.1493] 6784 411.93(2242.9|6764.7| 5615 | 6383

T6 hop co'ban 1 gdm:mOt tai thiong xuyén va mot tai tam thoi
T6 hop co'bdn 2 gdm: tai thiong xuyén va nhiéu tai tam thig

°Tai thiiong xuyén ludn k&€ dén trong moi triilong hop

°Khong th€ k€ dén dbng thoi 2 tai tring 3 va 4 (hodc 5 va 6,hodc 7 va 8) vi
dd c6 Dmax 0 bén trdi khong th€ c6 D max &bén phdi ,co gié trdi khong thé

U c6p gié phai

° Khi dd k€ dén Iyc ham T tat phai k€ dén lyc ding D_ , D_ Do di€u
kién lam viéc thuc t€ cla cau truc luc him T
c6 th€ dat vao cOt nay hay cOt kia dui trén cOt c6 D__hay D__ ch(t khong
phai T dat yao ¢t c6 Dmax nhu thuOng quan niém

THIET KE COT

Chiéu dai hinh hoc cla cdc phan cbt

H
H

trén

dugi—

36 M
9.2 m



Ti s& momen quén tinh cUa ti€t di€n hai phan cbt J1/J2= 8 Jl:momen qt c6t dudi
IJng/J2= 30 J2:momen gt cot trén
IJng/J1= 3.75 Jng=)Jd:momenqt xa ngang
° NGi luc tinh todn tU bang t6 hop ndi luc

CUa phan cOt trén N(Kg)= 56240 M(Kg.m)=-81210
CUa nhénh trong cOt duGi: N(Kg)= 100860 M(Kg.m)=-41170
CUa nhénh ngoai cOt duGi: N(Kg)= 103160 M(Kg.m)=122090
Luc cat 16n nhat tai ti€t dién chan cOt Q(kg) = 15840
X
| a a L
y f° y
bo
" . ¥
c NG
| : |
X

A)  Chiéu dai tinh todn frong mat phang khung dugc xic dinh riéng ré cho tlng phan cOt
1, =m*h=17 794364 (m)
L,=m,*h=8 5206061 (m)

Ti s6 d6 clng dgn vi gilra hai phan cOt: K= 0.3194
m=(Nd/Nt)= 1.8343
c= 0.8172

I b phuy lyc IT ndi suy dugc m =
W=H/C,. 2.3668
M=1.9342
H,=2.3668

Chiéu dai tinh todn 7godi mat phang khung dugc xic dinh riéng ré cho tlng phan cOt

VAY:

lly = hd: 9.2 (m)
12y ?ht_hdcc: 2.74 (m)
B) Chon tiétdién
Tiét dién cOt TREN ch{r H d6i x(ng:
Chiéu cao ti€t dién da chon trudc:bt=h= 0.6 (m)

b0 1&ch thm: e=M/N= 1.444 (m)
N e
A _— 25— 185.76 (cm?)
Y Ry " h

Chon tiét dién 1500 “300° 8" 10
h= 600 (mm)



c=
o=
Fbung:
Fcanh:
F=
hb=
dy=
dx=

300

300 (mm) ©
12 (mm) =
8 (mm) if

46.08 (cm?) =
72 (cm?)

118.08  (cmd) 12 ﬂL 476 ﬂL 12

57.6 (cm) 500

29.4 (cm)

0 (cm)

Kiém tra tiét dién da chon
Jx= 43865.798 (cm*)
Jy= 5402.4576 (cm?)
|12 19.274133 (cm)
* F

J
, 22 6.7640609 (cm)

Y F
W 2Jx 1462.1933 (cm?)
* h
P& manh va d6 manh qui Uéc cla cOt trén:
| — R
A ~%Y 40.50821 (cm) A, Ayl= 13111
1, — R
A l2x 44207468 cm) X A2 14300
X r X X E
X

D0 1éch tam qui d6i m va dd tinh d6i m:
m=e*F/W = 11.660999
A/A= " 0.78125

1.4 002 13714

Tinhm= 15991693
Kiém tra bén clla cOt dat nén 1éch tim nén udn

N Mx 'y Myx
FTH Jx y
Khoadng thoaii fiieau kiedn bean

Ki€m tra tOng dinh Ong th€ trong mat phéng u6n

Tinh to4n d6i v4i truc xx

6030.3 = 1870 (Kg/cm?)

_ N 13274964 > IR 1870  (Kgemd)
F
It*" ng

=

khodng DK odn iionh toang trong maét phaiing uodn

Ki€m tra On dinh tOng th€ ngoai mat phang uén

O dducot: M= -81210 (Kgm)  (1).(2).(4).(8)
O dau kia cOt:M = (Kgm) (1),(2),(4),(3)
Momen 16n nhat G 1/3 doan cOt dugc xac dinh theo cong thuc:




M M (M, M)% -55026 (Kg.m)

M Max(m,%,M—z‘“) 55026 (Kg.m)

DO 1&ch tim tuong d6i: m £ M'/N 0.079
P W

ta tinh duQc a,b:
a =0.65+0.005m = 0.6504

C

/% 97.061991 >I2y= 40.508

B,a AdOIC xalic Adonh trong phui luic 7 Thaay Long N.A.Thelp
Tinh dugc B
—_— 0.9511
1 am,
Tra bang I1.1 Poan Pinh Kién d.a. Thép:j=

Diéu kién 6n dinh ngoai mat phang khung:

o 7364.1675 > ylR= 2200 (Kg/cm?)

N _
Y C JF
Khodng thoail odn fionh ngoagi mp khungd
Kiém tra On dinh cuc bO:

[bo/dc]=(0.36+0.1*)*sqrt(E/R) = 15.543 >= 12.5
~1.4308606276 > 0.8
m= 0.1
Tra bang trang 51 d. An. Thép Thay Long
hb
—  46.49 < 89.598
b
hb/db= 72

Thoaii NK oan fionh cuic bodi

Tiét dién cOt DUO I chirn khong doi xUng:
Chon so b0 tiét dién:
M1,N1:Cap ndi luc nguy hi€m cho nhanh cau truc
M2,N2:Cap ndi luc nguy hi€m cho nhanh mai
¥,:Khodng céch tUf trong tm nhénh cau tryc dén trong tim toan tiét dién nhu sau dugc xdc
dinh s0 bd theo cong thic:
y=0.55C= 0,55 (m)
y2:Khodng cich tU trong tAm toan ti€t dién d€n trong tam nhanh mai (Nhanh 2)
Y2:C_y1: O . 4 5 (m)
C:Khodng cich gilra trong tim céc nhanh cOt:
Ban dau ta tam gid thuyét C= h, Ta xdc dinh dugc:
Luc nén 16n nhat trong nhanh cau truc tinh theo M1,N1:

N,, N, Xz Mi 86557 (kg
" C C

Luc nén 16n nhat trong nhdnh méi tinh theo M,N_:

N, Nz% % 178828 (kg)

Gia thuy€t hé sO 6n dinhj = 0.7.Dién tich yéu cau cla cic nhanh la:



Nhéanh 1:

N
A nhl 2
nhl Ry 56.206 (cm?) 51.52
Nhinh2:  A,, —No2  116.12(cm®)  106.45
Bé rOng tiét dién cOt dudi b= 0.3067 (m)dén 0.46 b=
Nhénh 1:Dung ti€t dién ch{t I t6 hgp tlr 3 ban thép c6 kich thudc :
Ban bung : 8 ,(cm)= 1.2  hb(cm)=42
Ban cich: 0 (cm)= 2  hc(cm)= 22
Dién tich mét nhanh méi 1a ~ Am=  138.4 (cm?)

Ciéc dac trung hinh hoc cUa nh4nh mOt 13:
J(em%)= 35553813

r, |32 50684486 cm)
Arhl

J,(emY)= 50030.133

J
L A—yl 19.012875 (cm)
nhl
Nhénh 2:diing ti€t dién t6 hgp tUr 1 ban thép va hai thép géc d€u canh:
Thép géc déu canh L 200x14 co: A(cm?= 50.9

14 200 Z,(cm)=5.46
IJx(cm*)= 2097
Ban ghép :420x20 ¢6 h(cm)= 42
b(cm)= 2
A(cm?)= 84
Dién tich 1aA (cm?)=1g85.8
Khodng cich tU mép tréi ti€t di€n d€n trong tAm
ti€t dién nhanh mai la:

A, Z,

Z 4.5394403 (cm)= 45.394 mm

o
i

Cdc dac trung hinh hQc nhédnh hai la:
IJx2(cm*)= 6142.6419 (cm?)

Mo Ji 5.7498265 (cm)

nh2
Jy2(cm*)= 47860.933 (cm*)
ry2= 16.04973 (cm)
Khodng céch gilta hai truc nhanh:
C hy Z, 9546056 (cm)
Khodng cdch tUr trong tAm toan ti€t
dién dén truc nhanh 1:

v %c 54.708735 (cm)

Khodng céch tU trong tim toan ti€t dién dén
truc nhanh 2:
y2=C-yl= 40.751824 (cm)
Momen quén tinh toan ti€t dién doi v& trUc trong tim x-x:
o ) YA ### (cm?)

r.[lx 47.533088(m)
A

46 cm
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2z 310.446 ‘ 652.144

X4c dinh hé thanh bung:
B& tri hé thanh bung nhu hinh vé.
Khodng cich gilra cdc nit giang a(cm)=92.5
Géc a gilra truc nhanh va thanh gidng xién:
Tga= 1.032Suyraa= 45.902
Suyrasina= 0.7181553
Chi€u dai thanh xién: § /32 Cc2  132.92 (cm)
Chon s b0 thanh xién 1a m&t thép géc L8Ox8 c6
Atx(cm?)=12.8
M intx 1.57 (m)

Luc nén trong thanh xién do luc cat thuc té:Q= 15840 (Kg)

Q 11028255 (ke)
2sina
Kiem tra thanh bung xién:

PO méanh s

A —— 84.665396 <[1]=150
mn

Tra bang I1.1 Phu luc 2 Poan dinh ki€n ta dugc j=
¢= 0.699

o4

max

Dién 6n dinh :
o tx%

NtX
Y Ax
Thoa(l NK 0dn fidnh
D06 mdanh theo phuong truc do x-x 1a:

A . h 37.435741 (cm)
I
Tra bdng 3.5 trang 49 P P Kién, K= 27.525

Ay A2 kKA a1833< 120
Ay Thoadl

~—14

=< 10
75

1643 <= yR 1870 (kg/em?)




tUrltd= 41.833127 Trabang ta dudc

] ¢= 0.869
Luc cat qui uéc E N
Q. 7.15 10°(2330 B

1141.4< Q,  15840(kg)

10ang caan tinh laii thanh buing xiean vag lam-fia t66ng RG0!
Thanh bung ngang tinh theo 1uc cat Qquikg)= 1141.4

Vi Qqu qud nhd nén ta ding mOt thép géc déu canh L50x50 c6 rmin=

0.98
£ 97408734 < 150
. Frin Thoa(
Ki€ém tra tiét dién da chon:
Nhaénh 1:
M
N, N2 2L ### (kg)
DO manh nhanh € | c
A, I 48.388
N
A, lxom 18.25
Fa I max= 48.388
Tra bang 1.1 phy Iuc II j min= 0.848
Ki€m tra Ung sudt:
o —— 1091.7 < YR 1870  (kg/em?)
min“ Yt nhl THOAU
Nhénh 2: M
N,, N,Z& 22 ### (kg)
PO madnh nhanh ~ C C

A, =2 57.32

xnh2 16.087

M2 Amax= 57.32
Tra bang 11.1 phy Iuc II j min= 0.782
Ki€m tra Ung sudt:

None 1287 R 2
A < YR 1870 (kg/em’)
min X nn2 THOAU
Ki€m tra toan cOt theo truc 8o x-x
Vi cap nbi Iuc M1,NI:

M
e —t

o

40.818957 (cm)

1

eljﬁy1 0.9883858

X

m

o Am‘/g 1.3540105
Tra bang I1.3 Tr 108 Poan Pinh Kién

Ta dugc j lIt= 0.35113
Ki€m tra On dinh: N
A 886 < YR 1870 (kglem?)
It

THOAU
Vi cdp nbi luc M1,NI:

M
e, 2

118.35014 (cm)

2

m e, Jﬁyz 2.1346356

Aa A td\/% 1.3540105

Tra bang I1.3 Tr 108 Poan Dinh Kién




Ta dudgc j It= 0.13054

N2
2437.5566!!! YR 1870 (kg/em?)
A i

Tinh lién két thanh gidng vao céc nhanh cOt:
DPuong han lién két thanh gidng xién vao nhanh cdt chiu luc

N.= 11028.255 (kg)
Diing que han $42 cé

R,= 1800 (kg/cm?)
R,= 1552.5 (kg/cm?)
Han tay nén co ubh= 0.7 B=1
Ta c6
B Ry 1552.5 (kg/cm?)
B Rgn 1260 (kg/cm?)
Suyra: ( R,)., 1260 (kg/cm?)
Gid thuy€t chi€u cao duGng han s6ng h (mm)=g

Gia thuy€t chi€u cao duGng han mép h_(mm)=g
Chiéu dai dudng han sOng va mép la:

I O./N 10.211 (cm)
hS (B R g ) mn y
| b 0.3N 7.002 (cm)
hs (B R g ) mn y
Chonl, = 10 (cm)
Chon lhm= 7 (cm)
Thanh bung chju luc N=Q_(Kg)=1141.4
Rat nho
Do d6 dudng han 18y cdu tao h (mm) = g

h_(mm) =4

—

lh>5 mm

Thiét ké cic chi tiét cOt:
**NOi phan cOt trén v&i cOt dudi
TU ban t6 hgp ndi luc cbt ta chon ra cip ndi luc nguy hi€m nhét
Ml= 6079.094 (kg.n)
NItu= 3119.9552 (kg)
M2= -3852.606 (kg.m)
N2tu= 5593.3417 (kg)
Du ki€n m0i ndi khuy€ch dai cao hon mat trén vai cOt 300mm.
M®i n0i ni cich ngoai cdch trong va bung cOt trén ti€n hanh trén cling
mOt tiét dién.
NOi 16n nhat ma mbi ndi cach ngoai phdi chiu
Ny, M, K
Sews o 11899 G
Cach ngoai n6i bang dudng hang d6i dau thang nén chiéu dai
dudng han bang chiu rOng céch cOt trén
Ung sudt trong dudng han d6i ddu n6i cach ngoai:
<




~ngoa

(SN 5.1 306.98072 < R 1A87O (kg/cm?)
h'h HOAU
Chon ban n6i K ¢6 chiu day va chi€u rdng diing bang chi€u
day va chiéu rOng cUa cinh cOt trén
NOGi luc 16n nhat trong céch trong cOt trén la:

S N 2tu M 2
e 2 b , ,
Dung mOi n6i déi dau thang,Ung suat trong dudng han noi:

3452 (kg)

(o % M 99.191839 < R 1870 (kg/cm?)
Spln HOAU
M®i n6i bung cOt tinh dU chiu luc cat tai tiét dién nbi.
Vi luc cat cUa cOt trén khd bé nén dudng han d6i dau 18y
theo cdu tao: han subt chi€u day dudng han ding bang chi€u
day thép ban bung
**Tinh dGm vai cOt
Dam dugc tinh nhur 1 ddm don ¢6 nhip L=bd=1 m
Chiu uOn bGi luc Strong= 3452 (Kg)
truyea tbgcanh trong cobtrea
SO d6 tinh nhu sau:

%
1 —
4 R4
+ <+
+ +
+ +
X
| N
|
|
|
|
|
|
|
|
i } =
y LJ_V U
J

Phdn luc g0i tua:
A B 9 1726  (Kg)
M6 men u0n 16n nhat gi%ra nhip:
Mr Sweds 43148 (Kgm)
Chon chiéu day ban dé%' nit nhanh cau truc cla cOt d=

20 (mm)

Chi€u rOng suOn dau dam cla cau truc:bs= 300 mm

Chiéu day ban bung dam vai x4c dinh tlr Iuc ép cuc b
claluc tap trung (D, +D, )



Chié€u day truy€n 1uc ép cuc bd dén dam vai:
Z b, 26, 34cm )
Chiéu day can thi€t ban bung dam vai tinh theo cong thc:
D G, R,= 3200 Kg/cm?

0 4 ”BXZR cec 0.526 (cm) chor1.4 mm

Chiéu cao bl,ln;néém vai:phdi chlra dU 4 duOng han géc
lién k€t ban bung dam vai vGi ban bung nhanh cau truc
Gid thuy&t chiéu cao dudng han géc h =6 mm
Chi€u dai mOt duGng han can thiét la:
RS 1800 Kg/em?
I Dzax Gie B 1Em 20 (cfn)
hn([‘))Rg )min

Chiéu dai mOt dudng han can thiét d€ lién k€t ban K vio
bung dam vai D€ 4 dudng han nay dU truyén luc vao Strong

Chon hh=6 mm
12 % 1.6 (cm)
4h, (BB g)rin
Yéucaucautao: h,, 0.5h, 0.5 (m)

Chon hdv=60 c¢m

Chiéu cao ban bung ddm vai hdv = 57 cm
Ki€m tra DK chiu u6n cla dam vai. D€ don gidn tinh toan va
thién v€ an toan ta quan niém chi c6 riéng ban bung dam vai chiu udn
Momen chdng udén ban bung:

W 6 dvhsv 758 1 3
s .LCMm
Ki€m tra di€u kién chiu uOn cla gé't dién hinh ch{f nhat
M av
o mx_ 56.916568 < R 1870 Kg/cm?
W Yhoau

Cdc duOng han lién két céch trén cach dudi vGi ban bung
dam vai déu 18y cau tao.

*#*Chan cOt lién k€t v&i méng:

Xdc dinh kich thudc ban dé:

Dién tich ban d€ clla méng xéc dinh theo cong thic:

N
Ang
, . b N N N
Gia thuyét hgcng sO tdng cuOng dO nén cuc bO bé tdng méng:
3
m  [Am 12
Ap
Bé tong mac 200 cé Rn= 90 Kg/cm® tinh dugc:

R Rncb mcb&n ];08 Kg/CrIf'l2
Dién tich yéu cau cua nhanh cau truc la

Ar, N 1186324y
Dién tich yéu "8u cliaban d& nhénh mdi la:
Nue  1731.63942
ncb

Chon chiéu r&ng dam dé€ 13y theo cdu tao:
B b, 2 , 2C, 14.ém
Chiéu dai clla ban d€ tUng nhénh tinh dugc la:
A
ye —_bdl  g1.
led B éﬁ1

yc
AZbd



Chon led= 25 cm
ye
c yc2
Lébd I 118.6 cm

Chon L2bd 40 Cm
Ung sudt thuc t& ngay dud ban dé:

o Nnhl
nhl L B
1lbd
Gy e
L, B
Tinh chi€u day ban d€ chan cdt dugc ccdu tao nhu hinh dudi day:
dién tich cdc bdn d€ dam d€ ,sudn ngin chia thanh céc 6 vGi cic
bién tua khdc nhau.Theo kich thudc canh 6 va loai 6,tinh
cdc momen ubn trong céc 0 nay va nhan thdy rang :
O nhénh c8u truc momen 16n 13 ban ké 3 canh s6 1:
Véib/a=5.4347826
Tra bdng 3.7 ta dugc a=0.0775
M, h1d2 143.9%%2m
O nhsnh mai momen 16n 12 ban ké 3 canh s0 2:
Vi b/a= 8.6956522
Tra bang 3.7 tadudca=0.112

M, (XOL‘Zd2 189. 593&%cm
Chleu day can thi€t cla ban d€ mOi nhanh:

6M
o fR—' 0.6264646
5 .0, ,‘;M 0.7190%%R
Y

Chon bé day cho 2 ban d€ ciing bang 4 cm

Tinh c4c b0 phan & chan cOt:

Dam dé:Toan bd Iuc N truy€n tf nhanh cOt xuOng ban d€ thong qua
2 dam d€ va d6i suOn han vao bung cla nhanh vi vdy dam dé€ chiu
tac dung cUa phan phdn luc thubc dién truyén tai cla né.

Tai trong tic dung 1én dam d€ nhanh mai:

) Qoga™ 23 3Q(§/ cm
TOng phdn luc truyén 1én

dedé: 93440K g
Luc nay do hai dudng han lién k€t dam dé€ véi sdng va mép
g6c nhanh cOt phai chiu Gi thuyét chi€u cao dudng han séng
lahs=10 mm
duOng han mép 1a hm= 8 mm
Chiéu dai can thi€t cla mbi dudng han:
N,w(b, a,) 75
h: cm
° bg hs (BB g)m'n
I 2dd Fg
S
‘bg hm(BB g)m'n . ; :
Chon dam dé c6 ti€t dién400x450x10.Vi dam dé c6 tiét dién
rat 16n ma dam con song c6 ti€t dién rat bé nén khong can
ki€m tra un va cat
Suln cong sdng A:
Ta&i trong tic dung 1&én suOn cdng sdng A:
dn 736 Kg/em

351 Kg/em?

320 Kg/en?

2cm

: {
ey i

g MAE CAR 1-1 TL:110




Momen un va luc cat 16n nhat tai ngam chd c6 hai dudng
han géc lién k€t sudn v&i bung cOt.

2 L=22.18CM
M _CIALA 181038kKgaM
A
0. q.1, 16324.4
Chon chiéu day sudnA:d= 12 mm
Chiéu cao suOn: 3
h, A 6.6 cm

A
Chonh =45 cm
Ki€m tra dudng han géc lién két sudn A vGi bung cot:
Chiéu cao dudng han h = 10mm

2
W,, th 451.73qm 3

A 2B h.l, 61.6 cm’
b6 cla du‘dng han klem tra theo s
2
o \/ Qa 480.46 < 1870kg/cn?
W A, X

Tinh chi€u cao cdc duOng han ngang,céc k€t cau sudn nhu’ dam dé sudn A
bung cUa nhénh ct déu lién k€ v4 ban d€ bang hai dudng han ngang &
hai bén suOn .Chi€u suOn can thi€t 6 moi bén cu thé la:

Lién k€t dam d€ vao ban dé:

h, —Rd__ 0.927cm
2( BRg )rn'n
Lién k&t sutn A vao ban dé:

q
h —A 0.29
" 2R “em

Lién k&t bung nhanh Vao ban dé:

hh L 2.54 cm
2ABRG)in
ThOng nhat 1ay hh— 10 mm cho tat cd cdc duOng han k€ trén.
Tinh BuLo6ng neo
**Nhanh c8u truc:(1+8)
M, 2546.4278 Kg.m
N, 2976.75Kg
M, 41542.231Kg.m
N, 0 Kg
** Nhanh mai:(1+7)
M, 2546.4278 Kg.m
N, 2976.75Kg
M, -43678.41 Kg.m
N, OKg
Nhénh cau true ,n0i lyc diing d€ tinh bu 16ng neo:

v Mi, M, 43626 kem
n " §
N,
N N, 2436 Kg
Trong d6 nt=1.1:hé s0 Vot tai cUa tai trOng tinh
nb=0.9 Hé s0 vugt tdi dung vGi ndi luc cla tai trong tinh khi tinh
bu l6ng neo
Luc kéo trong nhanh cau truc:

t



B

N

N2 44660 Kg
. C
Dién tich can

-
g0

&t clla Bulong neo

N

A 11.1651ak?

neo

Chon 4 buldng f64 c6 dién tich thu hep 1a
A=252x4=10.8 cm?
Nhanh m4i ,ndi luc dung d€ tinh bu 16ng neo:

M Altnb Alg -41595K%Jn
n, N
N Nep, 2436 K¢

t
N Mo sus ke
c C

N 108.58 cm?

>

neo

Chon 4 buldng 64 c6 dién tich thu hep 1a
. A=252x4=108cm?

THIET KE DAN VI KEO

S0 d6 va kich thudc cla dan vi keo:

200
-

£00

-

200,

|-1500 1500 1500 1500 1S00 1500 1500 1500 1500 1500 1S00 1500

Tai trong tdc dung 1én dan vi keéo
Tai trong thudng xuyén: Trong luong 18p mdi va két cau
g=33.075Kg / m”

d=0.75m
Suyra G, dBg 149 kg
2G 3G 40 3G 2G °G -G .

G 2G 2G

! 1500 ! 1500 1500 ! 1500 1500 ! 1500 1500 I 1500 1500 J 1500 1500 I 1500
Hoat tdi stra chira chita mai:

p=39 Kg/m’
Suy ra P, dBp 1755 kg

2p
2P ap 2p 37

| 1500 | 1500 1500 ! 1500r, 1500 ! 1500 1500.! 1500 1500 | 1500 1500 | 1500
Hoat tai dung :1/2 dan bén trai
= 3p

2P oP op b




|_1500 ! 1500

1500 ! 1500

1500 ! 1500

1500 ! 1500

1500

1500 |

1500 |

1500 |

Tai trong gié:
Gi6 bbe :

H/L=0.4266667
Ta c6 céc hé sO khi dOng C,
Pinh hinh B dinh m4i cao
Suy ra k= #MACRO?
a: khodng cdch nit gian=1.502;,
Tai trong gi6 tic dung 1&én dan vi keo 1a cdc 1uc tap dat tap trung dat tai nit gian:
#MACRO? Kg

#MACRO? Kg

W, 05nq,C kBa
W, nq,C kBa

W, 05nq,C,kBa
W, nq,C,kBa

Dmax trai
cOM, =
co MB*().9=
cOM, =
coM
Dmax phai
co M=
O My 5=
cOM, =

coM

B#0.9

B#0.9

co MB*0‘9=
co MB,=
coM

B*0.9"

—~e—cO M=

Z Cg MB*0.9:
cOM, =

coM
Gio trai

B#0.9

co MB=
cd MB*0‘9=

co MB,=

Hoat tdi dng :1/2 dan bén phai

-0.65 C, -0.45

16.8m

#MACRO? Kg

#MACRO? Kg

-174.1153

-156.7038

-2583.133
-2324.82

-2583.133
-2324.82
-174.1153
-156.7038

Kg.m
Kg.m
Kg.m
Kg.m

Kg.m
Kg.m
Kg.m
Kg.m

146.80836 Kg.m
132.12753 Kg.m
-4149.348 Kg.m
-3734.413 Kg.m

4149.3481 Kg.m
3734.4133Kg.m
-146.8084 Kg.m
-132.1275 Kg.m

8553.8262 Kg.m
7698.4436 Kg.m
-9526.45 Kg.m

B

H
HB
HB

B(0.9)

wl

we

we

we

we

we

wlw3

|

M 79143 gy |_1500

d

09

09

1500

1500

1500

1500

1500

71.229 (kg)
1174.2 (kg)
1056.7 (kg)

1174.2 (kg)
1056.7 (kg)
79.143 (kg)
71.229 (kg)

66.731 (kg)
60.058 (kg)
1886.1 (kg)
1697.5 (kg)

1886.1 (kg)
1697.5 (kg)
66.731 (kg)
60.058 (kg)

3888.1 (kg)
3499.3 (kg)
4330.2 (kg)



cOM
Gié phai:

c6M,= .9526.45Kg.m
pos= -8573.805Kg.m

c6 M= 8553.8262 Kg.m
c6 My.,= 7698.4436 Kg.m

cOM

Céc truOng hop n0i la:

pro— -8573.805 Kg.m

HB',,= 3897.2 (kg)

H, M 4330.2 (kg)
Hy 0= h, 3897.2 (kg)
HB ,= 3888.1(kg)
HB' ,= 3499.3 (kg

1.Tinh tai, 2.Hoat tai ,3.Dtrdi , 4. Dtrdi ,5.Luc hiam trdi (T(+))
7.Luc ham trdi (T(-)) , 6.Luc ham phdi T(+) , 8.Luc ham phdi (T(-))

9.Gi6 tréi.,10. Gi6 phai



>

-360

-425
-382
-1101
-991

-1101

-991

1873
-1873
1686
-1686
1244
-1244
1120
-1120
7144
6430
6291
5662

-2639.65 2976.75
-5752.17 6486.75
-5440.92 6135.75
-2813.77 2976.75

-2796.36 2976.75
-5222.79 2976.75

-4964.47 2976.75
-2492.85 3119.955
-2786.46 2833.545
-2507.53 3105.635
-2771.78 2847.865

-6789 2833.545
1509.693 3119.955
-6374.07 2847.865
1094.758 3105.635
5914.171 3579.426
5058.789 3519.158
-12166.1 2374.074
-11213.5 2434.342

5914.171 6486.75
-12166.1 2374.074
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