
3.23. TITi DU TiNH TOAN DAM CAU THT'P LIIN HqP BT T6NG C6T TI$P

3.23.1. s6 lieu tuh todo

- Cdu ddm th6p li€n hqp gian don, chi6u ddi nhip 58,6m, chidu ddi tinh to6n

nhip 58m.
- Bd rQng mit cdu (tinh trl hai m6p trong cria gd chin bdmh) 5,7m; chi6u r6ng

chin b6nh m5i ben 0,4m; bd rQng toan cdu 5,7m + 0,4m x 2 : 6,5m'

- M{t cit ngang cAu gdm 4 ddm chri, khori'ng cech c6c dam ld l,5m

- Ddm th6p c6:

+ CAnh tlen 400x30 (mm);

+ Bung dam 2250x25 (mm);

+ CAnh dudi 600x40 (mm);

+ Thep hqp kim cap 345.
- Ban b€ t6ng mdt cAu:

+ Chiliu driy bin 180mm;

+ Chidu cao wt 120mm, dO d6c lut l:1;

+ CAp bC t6ng C30.
- Li€n k6t ngang d hai giii:

l -si .-

^t

l

1{omet
ruc x:

Q, = 120
= 936

- Khodtr
o

- MOms
trqc xr:

T

+

2 7 2 7 1

- Bd r0r

+vsid

+Void
- MOdu
Theo ci

400 _

)  - - "

600

+ C6nh t€n vd duoi gi6ng nhau 300x20 (mm); Innh 3'27' Mdt cifu dAn th,p

+ Bung ddm 960x 14 (mm).

- Li€n kiSt ngang tnrng gian bing th6p g6c 100x100x10 dang hai thanh ch6o'

- Khoang c6ch giia c6c li€n kdt ngang 3,625m

- Gi,ng ngang bang thep g6c 100x100x10, b6 tri lien tuc d cAch mdt c6nh duoi

dAm chri 200mm, li€n ki5t vdo b+ng dAm chi qua brin n6i ngang'

- Sgdn tdng cudng irgang trung gian 2250x 187 x 18 (mm)

- Suon tdng cudng ngang a giii m6i ben suon gom hai th6p ban 2250x187x18(mm)

cdch nhau 200mm.

3.23.2, Tinh to6n al4c trung hinh hQc

3.23.2.1. D(c trmg hlnh hQc giai dogn I

- DiCn tich tiCt dien dam thep:

Ac=3x40=l2Ocm'?

N=225x2,5 = 562,5cm2

Att=4x60=240ctJ

t68

'Kr - h(
Kr=1.

w.-K

-T js6

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


A,= r\t= 922,5c#
- M6men tinh cua d5t diQn dam thep d6i vdi

truc x:

Q, : 120.230,5 + 562,5.116,5 + 240.2
= 9367 7 ,25cm3 .

- Khodng c6ch tu truc x d6n trqc trung hda x,:
n  01671  t 5

z -  lL  - ' ' -1 , , '  l -  -  l0 l ,54cm = l0 l  5 ,4mm
A, 922,5

- M6men qu6n tinh cia tiiit dien darn d6i voi
truc xt: Inhh 3.28. Mfu cfu dam th'p

4n  1 l  )  a ) )52
1.  = IYa 1 I  20. ( l  30.46 -  1 .5) /  + ' '  " '  "  +  562,5. t |  |  6 .5  -  |  0  1 .54)'12t2

6n a3
' !Y4. .249.1t91.54 2)2 =6872998cm4

12

3.23.2.2. Dic trvng hinh hgc giai itogn II

- t'e rong Dan De rong co nlQu:

150 6s0-150.3.  vor  dam brdnr  -+-  I75cm.
22

+ vol oam rong: t)ucm.
- M6dun ddn hdi cua be tOng:

Theo c6ng thric 3-8:

gr = 0, oo17Krwjf"o,33

Kr - he so didu chlnh nguon v4t lreu. kiong co thqc nghrdm de dreu chinh thi
Kr=1.

W, - Ki6i luong ridng cua bd tong. liy lheo bang 3-3: w. 2320kg/m1

El = 0,0017.1.23202.300 3r =28109MPa

- Tj s6 m6 tlun daa h6i:

E,  20000 _ . .  -
' '  

F  t 9 l o o  
' _  _ -

n = 3n = 3 .7 ,115 = 21,345

169
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3.23.2.2. L Ddc tnng hinh hoc cia nq cdt lidn hW ngan han

3.23.2.2.1.1. Dem |folj.g
- . ^  , ,  '  ' ,  '  . l '- Dien tich tinl ddi sang thep cua phaD bd l6ng:

+ Phin c6nh: 
150 1'8 =379.48"-t:
7,115

+ Phdn cht nhat cria ualt !J2=61,46" ''
'7,115

+Phdnhmsi6c cria vtt, 
24'12 =20.24" '

- 
2.'1,tt5

- Dien tich tinh d6i: Aro = At + IAfi .

Ad =922,5 + (379,48+ 6'1,46 + 20,24)

= 1389,68crn2

A6 =922,

- Mdmen i

Q" = 42,

Q,r = 790t

- KhodLng (
hda cria ddm

o
2,, =:-!L

- M6men (

Id = 6872998 + 9?l

t frso.- t J "L  
u

Ita = 6872991

3.23.2.2.2.

3.23.2.2.2
- DiQn tic

pnan oe rong

i  ban: -
2l

+ Phin
40.12
21,345 

--'

+ phan

J 4 1 )-  ' -  - -6
2.2r,345

- Dien ticl

A'a =921'

- M6men

Q'*t = l2t

- Khodng

Xtd

Xr

Illnh 3,29. Mdt ch hAh hap
ngdn hqn

- MOmen tinh cia phdn b€ tdng tl6 tinh d6i sang thep d6i v6i tryc xt:

Q-, = 179,48.0 10.46 + 12 + 9) + 67,46.\130,46 + 6) + 20,24.(130,46+ 8) = 69484,06

Kloang c6ch t! tryc trung hda aria mdt cdt li€n hqp ngdn hqn (xd) den tluc
noa cua qam rnep (xr]:

7., =Q* _69qaq.oo = 5ocm = 5oomm'' A,n 1389.68

- M6men qu{n tlnh cria m{t cit li6n hqp ng6n hgn d6i voi hlc xd:

rt =872ffi+sz.s.#

* I 
lls. 

rd *o0 r&(1sr,r6-s0121441a6. t21tx,46 #)+?!!+4!u3r.*-#J
zI5L 12 12 $ 2 I

Itd = l3'l 59564cn4

3.23.2.2. 1.2. Diim biAn

Dien tich rinh doi sang rhep cia phan be tdng:

+c rrh,.l75,l8 = 442.j3" 2:
7 .1 l5

+ Phan vrit cht nhat vd tam giric nllu ddm trorLg. 67 ,46cm2 vir20,24crrf ,
- DiOn tich tinh d6i: A,o = A, + IAo,
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Ata =922,5 + (442,73 + 6'1 ,46 + 20,24) =1452,93cm2 .

- M6men tinh cira bC t6ng de finh d6i sang th6p tliii voi trgc x,:

Q*t = 442,7 3.(130,46 + 12 + 9) + 67,46.(130,46 + 6) + 20,24.(130,46 + 8)

Q*t = 79063,91cm3 .
- Khoring c6ch trl tnrc trung hda cria mdt cir li6n hqp ng6n hqn 1xd d6n truc trung

hda cia dim thep 1x,;:

z" -9.- 190_6^3-9-t - 54,42cn = 544,2mm* A,a 1452,93

- Mdmen quSn tinh cia mit cit lidn hqp ngin h4n d6i v6i t4rc xr,

Id = 687299A+ 922,5.54,52'z

*.!l "1]t' *,r0.,r.,,r,.nu-50.a21'*{4 * no. r2.rr36.46 -54.52" ' '1I' ' 'za}r'?rrI.no-sr.szt 
I7 , l l 5 l  1 2  1 2  l o  2

Ita = 6872998 + 2732017 + 4181696 = 1378671 lcma

3.23.2.2.2. Ddc tnmg hinh hpc cia nfu c& h1n hqp ddi hqn

3.23.2.2.2. 1. Ddn trong
- Di€n tlch tlnh d6i sang thep ctu

pnan De rong:

t {n  I  R
+ Bdn:  

- - -  - ' -  =126.49cm' :
t l  1 /<

+ rnan cnu nnat cua \,llt;
L t )

-::::L = 22.4gcmt :
21,345

+ Phan tam gi6c cta vrit:

6 l l
:LL

.fg
I
ul

IIlnh
24.12 = O, /)cm-

2.21,345
- Dicn tich rinl d6i:

A'",=922,5 + 22,49 +6,75 + 126,49 =1078,23cm2

- M6men tinh cria dien tich tinh at6i d6i vdi trua xt:

Q',c = 126,49.151,46 + 22,49.136,46 + 6,75.138,46 =23161,77cm3

- Khoang c6ch tu trqc fung hoa cia m6( c;r IiCn hqp dai han (x',; d6n mrc x .

Mdt ci lien hqp ddi hah3.30.

t7 l
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y,., =Q'"t _23161,77 =21,48cm2* A'-r 10a18,23

MO men qu,in tinh cira mit cit ti€n hgp ddi h?n d6i v6i truc x'od:

l'i. = 6872998 + 922,5 .21,487

+ I fl50 l8r - l50.l8. rzs.s8'? + 10 l2 - 46.12.114.sg' -412' -4)2-zr . l+s f  
rz  

' - " ' "  ' " ' "  
t2  J6  2

I''" = 6872998 + 425633 + 2530434 =9829605cm'

3.23.2.2.2.2. D6m biin

_  1 7 5  t R
- Dien lich rinh diii c;u 61,'r, 1J3:13 = 147.59qrn2

z  t , 5 1 )

A' a = 922,5 + 147,58 + 22,49 + 6,7 5 = 1099,32cm2

Qia = laf,SS.tSt,+O +22,49.136,46 + 6,75.138,46 = 26356,06cm3

_.  263556.06 ^^  ̂ -
L J = - = 2 3 . y l c m = Z J y ' t m m*  1099,32

I'i. = 6812998 + 922,5 .23,912

- 
n*[Tf 

.' 
" 

.1s.'t27, 4e", !E- * as. 12 1 I 2. 4* aLfL a'o l', t+' +e')

I'o = 6872998 + 530032+2'7'7 5947 =101789'76cma .

3.23.3. X{c ilinh linh tai d&nh dinh

3,23.3.L nnh fii giai itogn I

- Bin th6n dAm: 77,0085.922,5.104 = 7,l04kN / m .

Kh6i luqng ri€ng cia th6p ha trong bang 3-3 ld 7850 kg/mr, hr d6 ta c6:

P = mg = 7850.9,81 = 7?008,5N / m3 = 77,0085kN / m3

- Li6n kiSt ngang:
+ Toan nhip c6 6 1i6n ki5t ngang tr€n g6i, -6i liett t5t dai 1,47m, trQng lugng 1m

drii 2,52kN/m.
Trang luqng todn b0: 2,52.1,4'7 .6 =22,226kN .

\
+ Todn nh ipcd  15  l i6n  kd t  ngang mrng g l -  

{ - )6 .+ t - := rs  I  
.  md i  l ien  kd tc6

3 khung, m5i khung c6 4 thanh ngang 4L100 100.10 ddi 1,47m, 2 thanh ch6o

172

".1.116,e8' l

4L100.100.11
luqng 1m di
0,151.416,6.

+ finh tii

- Ginng ng

+ T6ng ch

+ I Ong ut

+ finh tii

- M6i n6
0,72kN/m.

- finh tAi

+ DiCn ti(

+ Trgng I

+ finh tdl

- Tinh tai

3.23.3.2.

3.23.3.2..
^ .  . . :- uo ctvtt

- finh !i

- Lan car
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4L100.100.10 ddi 1,80m. T6ng chi€u da\r (1,4'7.4 + 1,8.2).3.15 = 426,6m,
lugng 1m ddi 0,151kN, tir tl6 c6 hgng lugng toan b6 lidn kdt ngang trutrg
0.151.426.6 = 64^4l7kN.

Tinh rdi cho I ddm do li6n udt ngungt 
2L?4 

-^61'al7 =0.:zottl t- 4.58,6
- Gidng ngang: c6 l6 khoang giing ngang, m6i khoang c6 2L100.100.10 ddi 2,2m.

+ T6ng chidu drii 2,2.2.16 =7O,4Om

+ T6ng trong lugng 0,151.70,4=10,63kN.

r Tinh tAi cho mdt dim do giing ngang: l9'^u1 = O.Ooru* .- 4.58,6
- M6i n6i, bdn n6i... theo th6ng k€ vft li€u tinh duqc tinh tdi cho I

0,72kN/m.
- Tinh tai danh dinh do bdn bd t6ng cho I ddm:

+ Dicn tich mdt cit ngang bAn ki! cd u.rt: 650.l8 + 4.40I64.l2 = l4t96cm2
2

+ TrQng luqng riCng cna bC tong l6y ld 2500.9,81= 24525N / m3 = 24,525kN / m3

1  4 1 0 6  |  ) A  a ) \- Tinh tdi danh dinh do bd tong ban \ a wt: j-:r;- = 8.704kN I m

- Tinh tdi danh tl inh giai doan I cho I dem:

DC, = 1,164 * O,rtO + 0,045 + 0,'72 +8,704 = 16,943kN / m

3.23.3.2. Tinh tdi giai ilogn II

3.23.3.2.1. nnh ii DC2
- Go chda: DiQn tich mit cat mot gd:

40+10
30.30 + l:--,j " .40 - 2300cm)

2

- I rnn rar cno mgr oam oo gq cnan:

24,525.2300 )04.r.2 = 2,820kN / m

- Lan can, 6ng tho6t nu6c: 0,29kN/m

tr9ng
gian:

ddm:

-:r
6 l

I
I

, 300

[t
1l
t\
L]

4oo I

IIinh 3.31. Gd chiinDC2 = 2,82 + 0,29 =3,1 lkN / m
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3.23.3.2.2. nnh hii DW

- Lop phn mEt cau day binh quin 7cm-0.07m.
- Tro. ng lugng ri&rg cria be t6ng nhua OriLng 3-3):

2250.9,81= 220'12,5N / m3 = 22,0725kN / m3

DW=
22,0725.0,07.5,7=2,202kN / m

3.23.4. Tinh hQ s6 phAn b6 ngang

Ciu th6a mdn c6c didu kiQn 5p dwg hQ s6 phdn b6 ngang gAn dring trong
cnuan tnlet Ke.

- Tinh tham s6 dO ctng dqc:

,  : \
.  K g  =  n ( l  +  A . e ' t s  

i

Trong d6 n = 7,115

I=I r=6872998cm4

A=At=922,5cm2

e, ld khodng c6ch tu trgng tam ban BTCT diin trcng tam dAm th6p.

ee =130,46 +12+9 =l5l'46cm

|  ' . . t ' t qs  -  o ) )  s  r { r  462 )Kg=  / . l l )  ( ob ' - ' " - " - - '  " ' ' "  )

Kg = 199470930cm4

Dim thuQc lo4i mit cit didn hinh a.

Tra bang rong tidu chudn rhi6r k6 co:
- Hi s6 phdn bd ngang cho m6men uon:

- HQ s6 ph,6

- HQ s6 phi

Vi chi c6 r
ngang cho m(
bAy vd phii nl

mnh 3,3)

- Dudng i
duong cho trg
nhu nhau:

He so pna

nal n9 so gM

cira hai &m cl
tinh nQi luc &

,"=0,*.(-L)* [:i'[#)"
S - Khoang c6ch gita cdc ddm, S = l500mm ;

L - Chi6u dai nhip, L = 58600mm;

t .  -  ch idu dr iy  bdn bd tong.  t ,= t80mm.

l'74

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


^  ̂ .  f  1500 10a I  1500 1or f1oo470o30" l0o )u 's, ,  j  u .uo r  -
\  4300/  158600 I  [  580001180'  J

9u = 0,06 + 0,6561.0,3331.1,193 = 0,3207

- -hlg so pnan Do ngang cno tuc cat:

r  s  \  t500
e.  -  0 .36- l  - - -1  L=0.1b t : : -1-  -0 .55 '74'' 

\ ?600, 7600

- He so pnan Do ngang cno oam oren:

Vi chi c6 mQt ldn xe n0n theo bang trong ti€u chu6n thiiit kii, ca hQ s6 phnn b6
ngang cho m6 men (e.) vd h€ s6 phdn b6 ngang cho luc cit (g,) deu tinh theo ddn
bdy vir phdi nhin voi hf sd ldn xe m -1.2.

..F=====f-rrol r 
_____==-

Ilinh 3.32. Tinh h( sl5 phdn bii ngang cho dim biOn theo phwng ph'ip ddn biy

- Duong intr huong phan lgc cho ddm bi6n nhu tr€n Hinh 3.33. Do kh6ng co
duong cho nguoi di bO nCn b6 tri b6nh xe c6ch mep gd ch,n 0,6m, khi d6 c6 gy vd gy

nhu nhau:

8u=8v=0,5

H€ s6 phdn btl ngang cua diim trong gM = 0,3207,gv = 0,5574 , cua drim bi6n

Bv=Bv=0,5000 nhrmg do h0 sil phdn bi5 ngang cria dAm bi6n cdn nhan 1,2 ncn ca

hai hQ s6 gy vd & cua darn bi6n dilu lon hon so voi dim trong, d6ng thoi cd lavd l',a

cria hai dim ch6nh nhau kh6ng dang k6 ndn chi can kitim tra dam bi6n vd d6 sau ndy khi
tinh nQi luc do hoat tai ta nhAn lu6n 1,2 vdo vd co hQ s6 phdn b6 ngang cho ddm bi6n:

gM =gv = 0,5.1,2 = 0,6000

175

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


3.23.5. Tinh c6c chidu cao khu vyc chju n6n D6' Dqp, mdmen chiy

m6men deo Mp

J.23.5.1, Tinh chiiu coo khu vqc chiu ndn cio srdn dim D"

Tinh D" tong TTGH cudng dO.
- Mdmen ui5n d m{t cit gita nhip:

+ Do tini tai giai doqn I:

t 2  i R 2
Mr = DC,.y^, .-rL - 16,943. 1,25.= = 8905.664kNm

""  8  U

+ finh tei giai do?n II (DCz vd DW):

r . 2  s t 2
MII  = (  DC, .y^ .  +  DW.ynu/  ) . ' !  =  (3 .  I  L  I .  25 + 2.202.  1 .5) .+ -  3023.605

l i 6

+ Tai tlqng .thi& kii HL-93 :

Ei,rh 3.$. Xhp fii fin dah Mc dd tinh u6nen udn do hoqt tdi HL93

t&vi = 35.12,35 + I 4s (t4,s + r2,3s) = 4325,5kNm

, q,'o=9,3.420,5 = 3910,65kNm

M6men u6n tinh to6n q m4t cit gita nhip (C) do HL-93:

Mh = 0,6.1,75. (4325,5.1,33 + 3910,65)  = l0 l46,742kNm

+ co ng6t bc t6ng:

Theo c6ng thfc (3-1?0) c6 lgc doc vd m6men u6n do co ng6t:

Vqi:

1',7 6

N.6 = E,.e.6.A1

M,5=Et .a .5Q"

e,h = k,kb.ktkre(0,48 10 3)

z 33
!  6 6

k' = l'+

V-ther

S - di€n

k' = l ' l

kr,. =2'oo-

Dang OUTo:

f .;=32MPa;

t - tuOi cia
si F66 ngdy.

Luc dQc:

N.5 = E,e.

Momen:

Mrn = E,e

M,r, = 137

-  |  Inn cnle l

ung suar q

+ Tinh tei !

7m 4,3m"4,3m 24/m
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k^ = r .4s -  0.0051.I  > 1.0:'s

V - fiA tich ban bC t6ng V=8318856.104mm3;

S - dien tich bd mit ban bC t6ng S = 8091752. 102mm2 ;

k .  =  l .4s  -  0 ,005 l  .  
s3 l  8ss6 lo :  -0 ,926<l , ldy  k .  =  1 .0 ;

" 8191752.t0'

kr,, = 2,00 - 0,014H = 2,00 - 0,014.60 = 1,16, trong d6 H 1d .tO 6rn tuong aOi t6y

bing 60%;

. 3 5 i !
k. --. l.i cuon9 dQ nen cua be tong d cuol gral Coan Dao ouollg' lay

P 
"732MPa;

l"t = = 0,897 ; krs ='7  +32

t - tu6i qia be t6ng tinh tir thoi tti6m cudi bAo dudng tliin thdi di6m tinh todn, gid

sri t=66 ngdy.

k" = o'623

e,n = | 0. 116.0,897.0, 623.(0,48. l0i) = 0, 3 I l. lOr

Luc dQc:

N,1 = E,e,6A' = 200000.0,311.10-3 .922'5,102 = 573'795.104N = 5?3?'95kN

M6men:

Msh =ErsshQrr = 200000.0,311.10-3.922,5.102.239,'7 =13'7538,66.104Nmm

M.5 = 1375,387kNm

- Tinh chiAu cao chiu nen ddn hdi (D") cia bung dAm.

IJng suAt & thd tr6n vriL th6 duoi dAm th€p do:
- Tinh rei giai do4n I:

r^' - -!4!'694 1 0: .1i04,6 - -r 6c,o4rupa- 6872998.10'

- ,  8905.664.106 .l , '  -  - -  ,  .1015 ,4= l3 l .5570MPa' 
6872998.10"

35 t

,.froo-o.sar'",' 'L oJ45r:'* ro

17'7
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+ finh tei giai do?n II:

3023,605.106 .  ̂ - .  ^f "= . - ' - -  ; .1004,9=-3t ,632MPa'  t0178976.10"

- " 3023.605.106
t "  =  - - - - ' - - - "  -  

'  .1255.1= 3?,282MPa'  10178976.10 '
+ Hoat tei:

rcta6'7a2 nl. .1a0,4 = -55,964MPa
r  3786? I  1 .10 '

^h t0146,742.t06
f , "  -  ' - '  -  - ; .1559,6= l l4 ,783MPa
'  13786711.10 '

+ Co ng6t chua tinh luc dQc:

.  I  ? ? 5  l R ?  t n 6
L,"  =_ . "  - . - " , . . - ; .1064,9  =_t4 ,389Mpa-  "  10178976. l0 '

.  l  ? ? 5  ? R ?  I n 6
f.sn = jj-::j:::ij:.1255. 1 = l6,959MPa'  10178976.10 '

+ Co ng6t k6 ce m6men Yd luc dQc:
t^  \

f. 'h = E,e,r, I *-#v,'.r I
\ d t d  r l d  )

( szz.s.to2 922,5)oz.n9.jf_s" =200000.0.3rr,10 ",1 
--- ' -  -- '  

I roee.:z.ro 'z lot78976. l04

f"" = 62,2 (0,8392 - 0,2313 -1) = -24,289MPa

/ t ,  \

r,'h = E,e.r, I fL + )r v,' 't I
\ ^  r d  ' r d  /

^ /  o ' r ' r  s  ro2 or l  s  tn2 l tq  l
f . 'h  =200000.0.11Ll0- ' .1  ' - - ' -  ' "  

.  + ' - - ' -  "  - - ' ' ,

I1099.12.10 '  10178976. I0 '

f:^ = 62,2.(o,83e2 + 0,2727 -t)=6,96MPa

+ ung suar rong c9ng:

f. = -169,043 - 31,632 - 55,964 - 24,389 = -28 l, 028MPa

ft =131,5'10 +37,282 + ll4,'783 + 6,96 = 290,595MPa

-o^- l fL6-, ,  -  281'028 .2320 30=n10,586mm' 
r" l*r ,  

' "  281.028 r290.595

t18

.1664,9 -  l )

, raa t  - t l- - . . , - )

3.23.5.2. t

Yi se,, m:
vd c6nh keo-

3.23.5.2.1
Theo cont

fj, - Llng

f"'d, - Un

do4n II vd cr

4h -uo
tt4t tl6n fr h

Khi tl6:

Mr"  =N

Mr" = 3l

3.23.5.2.)
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3.23.5.2. Tinh m6men chdy (My) trong TTGE cudng itQ

Vi sau ndy cdn ding ci IvI, tinh theo c6nh k6o nCn & day dnh ia I\4 theo c6nh n6n

vA c6nh k6o.

3.23.5.2.1. T{nh My khi cdnh nin dqt d|;n f,

Theo c6ng tbeo (3-21) c6:

rc l  -  Icd i  r rcnt  -  - ry

fj, - t/ng su6t d m6p fton ddm thep do tinh tdi giai doan Il fJ = -169,243Mpa

flo - U"g suAt d m6p t cn oim thep do lei trgDg ddi h4n bao gdm tinh tai giai

doer II vd co ng6t: ftu=-31,632-24,189 = -56,02lMPa.

f"ln - Ung su6t d m6p trdn dAm th6p do tAi trgng ngin h4n cdn ttit th€m vio tlii

d4t d6n f' kf hiQu m6 men do tii trgng ngiin h4n li Mr3, khi d6 ta c6:

^ ,Mr- - ,  =- - - i , .?60,4 , tud6taco:
1378671L l0 '

-169,043 -  56,  021 - , .  -  -Y ' , t , , . r .7  60,  4  = -345
1378671l . l0 '

r/ _ I 19.936,1378671 I. 104 = 21?O9,l 74.l06Nrnrnt"* =- 
760,4

Mr3 = 21709,174kNm

Kli tl6:

My" = MI + MII + M'h + Mr3 = 8905,664 +3023,605 +13'75,387 +21709,1'74

Mr" = 35013'8:0kN*

3.23.5.2.2. Tinh M, khi ainh keo dat dinfl

|  3  1 ,570 + 37,822 + 6.so + -+ l=.1559.6 = 145
11786711.10 '

, .  1 6 8 .  q 4 l  t t z o a . ' t t  t n 4
u,, - ---,idi-:-:-:- = 14e34'3q6. | O'Nnun

M13 = 14934,396kNm
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M- = 8 916,177 + 3023,605 + l3'7 5,387 +14934,395
Khi d6:

Mv" = 28249'564kNm

Viy M, = 28249,564kNm.

3.23.5.3. Tinh chiiu cao chiu ndn crta byng dim t m6 men dio (D*)

Lgc deo o cdc phdn mat cat (bo qua I{c ddo rong c6t thep doc)

Crhh bC t6ng: 0,85.30.315000 = 8032500 = 8032,5kN

Vft cht nhat: 0,85.30.48000 = 1224000 = l224kN

Vft tam gi6c; 0, 8 5.3 0 .1440 = 367200 = 367 ,2kN

C6nh tuCn:345.12000 = 4140000 = 4140kN

C6nh du6i: 345.24000 = 8280000 = 8280kN

Bgng dim:345.56250 = 19406250 = 19406,25kN

Tu cec luc d trCn de ddng nhin thAy tryc trung hda d€o di qua bqng ddm

- Df r*A, - r".A. - o.ssf'.A, .)- "0 
2[  r*A* )

_ 22s0 ( 8280 - 4140 -9623.7 -) ^^-.
L l ^ _ = - l  t l  = d u / . l m m

*  2 \  19406.25 )

3.23.5.4. Tlnh m6men dio Mo

M6men d6o cira c6c phdn:

C6,nh bO t6ng: 8032,5.1047.10-3 =8410,83lkNm

Vft cht niat: D24.897,1.10-3 =1098,050kNm

Vnt tam gi6c: 36':' ,i.917 ,1.10 I = 336,759kNm

Cenh tr€n: 4140.822,1.10 3 =3403,494kNm

Crinh duoi: 8280.1462,9.10r = 12112,812kNm

PhAn n6n bung dAm:

rnan Keo Dung qam:

6961,238.807,1 . l0 -3= 2809,207kNm

| 244s.Ot2. | 442.q. I O' _ rnrr. oro^-
2 "- -"- -"

Iuo =lMoi = 37149,607kNm

3.23.6.A

t.x.6.r-

n_ l

Drt

Tuy nhi€
ban thi D", l

3.23.6.2.
- Cuong

- B6n b1l

M{t cit I

3,23.6.3.

lvln = Mp

3.23.6.4.

M.: mdn

180
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3.23.6. Ki6m tra trong TTGH cudng ilQ

3.23.6.1. Ki6m tra tiuh tldo

Dp <0.42Dt

Do- kho6ng crich tu dinh brin bC tdng di:n truc trung hda deo:

Dp -  D"p +30+120+180 = l l37, l0mm

D,- t6ng chi6u cao cira mit cit 1i6n hgp:

Dt=2320 + 120 + 180 = 2620mm

0,42D,  = 1100,4mm > Dp =1137,90mm

Tuy nhi6n mftc dd lon hon kh6ng nhidu vd ntiu x6t d6n su deo cria c6t th6p dac

ben thi D.p sC nh6 di n€n xem nhu mdt cit dam bao tinh deo.

3.23.6.2. PhAn bqi mit cdt
- Cudng d0 chay cia biin crinh 345MPa, nho hqn 480MPa.

- Ban brrng khong c6 sudn ting cuong dQc u" .5 
I = 3?50 = 90 nho hon 150.
t \ |  25

2D.D 2.807,r  . ,  r i  / 'ooooo
5b8 < J .76 l - -1 .70- / : " " " " "  -90.530

r" 2s tr!" \ 145

Met ctt lA dac chic.

3.23.6.3. Si'c khdng u6n danh ilinh

Dn = I  I37,10mm > 0, lDt  =0,1.2620 =262mm n€n:

(  D- )  /  rB7ro)
M- N4f l  I .07 0.70-- -c  a7 l4q. f ' {17 I .07-0.70 

-  ' : :  l -  284b3.83lkNm
\ - r )  |  2620 '

3.23.6.4. Kiin tra (Iiiu kipn sit khdng u6n

I
M..  +1 f ,S" ,  <  d .M-

M": m6men u6n do c6c t6i tqng tinh to6n sinlt ra:

Mu = MI +Mn + Mh +Msh = 8905,664 + 3 023,605 + 10146,'743 + 1375,387

= 23451,399kNm

l 8 l
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0, - hc ,6 ,,1. kheng utin, 4, = 1,6 ;

f, - img su6t do u6n ngang fong ban cArh, do ban crffi gieng li€n tuc n€n fr = 0;

M" = 23451,399kNm < $rM' = 1,0.28463'831kNm '

3.23.6,5. Ki6m ba stic khdng cdt

Ddm chir kadng c6 sudn ting cudng dqc, khoaag c6ch gita c6c sudn tdng cuong

ngang 3,625m<3D =3.2,25=6,75n bin bgng xem ld dugc t6ng cudng. Khi ban

bung du. c tdng cudng sE c6 khoang phia trong vd khoang bi6n. Ciu dAm gian dqn luc

c;l lqn nhit q mat cit s6t g6i nen tinh cho khoang bidn le khoang chiu l{c cdl lqn nhdt.

Sric kh6ng cit danh dfnh:

% = v". = cvp

Vp - LuQ cit deo:

Vo = 0,58f-Dt,o =0,58 345.2250.25 = I1255625N = I1255,625kN

c - ty s6 suc 1fi6ng oin do cit vd culng <lQ chny do cEt:

D 2250 ^^-= -=yv
tw 25

5  -  5  . ^^ .
l( = ) + - = ) - __--------------- = o.vzo

rsl ('-1)'
\Di  \2250 )

Tinh V. I

, 2 2

s:
i
fTt
I+
4,3rn

r
L-
8S

, , I

v; : xep

l=qorl,+O E=Se,f to n6n c6 c6ng thric tinl C nhu sau:
tw ! fr*

3.23,7. I

Trong T
tl va Ktem

3.23.7.L

Trong 1
hoat tai lL

Ktern u

suAt c6nh d

^ r .57 I  Fk I  l .s4'-loT't* l=1261
l '-l txl

Sr?c kh6ng darth dinl:

200000.6,696=0,778
345

r82

V' = C.Vp = 0,778.11255,625 = 8758,238kN

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


=i=
ii

Tinh V, ld lrrc cnt ldn nh6t d khoang bi6n:

Innh 3,34, Xdp fii tt1n dwng dnh hrfing Vl di tinh luc ciit h

Vj = OC,i'o"cD = 16'943 125 29=614,184kN

v,lr = (Dcryo" + owyo* )o = (3,1 1.1,25 + 2,202.1,5).29 =208,s2s1dJ

V| : xiip xe trii thi6t k6 vd tdi trgng ldn l€n tludng dnh hudng Va nhu tr6n.

I Pivj = 35.0,8519 + 145.(0,9259 + 1) = 309,065kN

q<o=9,3.29=269,7kN

v,l = 0,6.1,?5 (309,06s.t,33 + 269,70) = 7 t4,794kJl

V" = v,i + vj + vj = 6t 4,184 + 208,52s + 714, 794 = I 537, 503kN

v, = 1537,503kN < V' =OvVn = 1,0.8758' 238 = 8758,238kN

3.23.?. Ki6m tra trong TTGH s& dqng

Trong TTGH sri dtrng cAn kitim tra dQ v6ng ddi han theo t6 hqp tAi trqng sri dung

II vd kii.m tra dQ v6ng do hoat tei theo t6 hqp tai tang sit dtlng I.

3.23,7.1. Ki6m ba at| vdng ddi hsn

Trong TTGH srl dung II c6c hQ sii tai trqng dCu bdng 1,0 tni hQ s6 t6i trqng cua

ho?t tai 'yL = 1,30

Kiiim tra dO v6ng ddi h4n th6ng qua ki6m tra img su5t d c6nl hen (f")vd tmg

suat canJl duqr Irr ) cua oam mep.

8E 5
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3.23.7.1.1. Tinh mg suiit J; \,d f,
Do tinh t6i giai do4n I:

,  s r2
v '  =  to .qa3 

- i  7124.532kNm

^ I 7124.532J06
.1304,6 -  -135,234MPa

3.23 .7 .1 .

Bdn cinl

Bdn ciinl

Ghi chi:

D _22
tw2

3.23.7.2.

Iltem m

tAi trgng cr

111t = 0,50

3.2  3 .7 .2 .

DQ vdng

Sir drrng
trQng tap t

68',72998.rc4

fi' =

Do tinh tdi giai doan II:

MN

Do hoat tdi:

d tron da tinh:

f"o

? ?  1 4  s 1 )  I 0 6' -  ' " " -  . ' :  
.1015,4  =  105,256MPa

6872998.10'

5 R 2
= (3,11+ 2,202).-:- = 2233,696kNm

7)11  6qn  tOn
= _ -:::jj__:ij_:.1064, q - _21,l68MPa

r0178976.10"

. .  l r 11  6qo  to6
f , "  - : -  " ,  . t255, t  -2 '7 ,542MPa'  10178976.10 '

t&vi = 4325,5kNm

qor = 3910,65kNm

M" = 0,6.1,3. (4325,5.1,33 + 3910,6s)  = 7537,58lkNm

? 5 1 7  5 l l  l 0 6' - - ' - -  "  
1 .760 ,4  =  -4 l ,57 lMPa

1378671t . l0 *

7 5 1 ?  5 R r  l n 6'  " " ' - " " " ;  . r559,6  =  85,268MPa
13786711.10 '

Do co ng6t: da tinh d phan tIcr

Tdng cong:

f"'h = -24,389MPa

f;h = 6,96MPa

f" = -r35,234-23,368 - 4r,573-24,389 = -224,564MPa

ft =105,256 + 27,5'72+85,268 + 6,96 = 225,O26MPa
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3.23.7. 1.2. Kiin tra d0 v6ng ddi hq.n

Bdn criLnh tr€n:

f 
" 

= 224,564MPa <0,95R1fr" =0,95.1,0 345 =327 

"l5MPa
Bar c6nh dudi

f t = 225,06MPa <0,95Rnfn = 9,95.1,6.345 =32'1,75MPa

Ghi chir: Ddm ld m{t cit li€n hqp chiu m6men u6n duong th6a min tli6u ki6n:

n  ??50
" = + - 90 < 150 nen khdng cin Li6m tra didu kidn f. < f"*

3.23,7.2. Ki6n ta ilQ v,ng do ho fii

KiiSm tra tlQ v6ng do ho4t tai theo t6 hqp tii trqng sir 4mg I, c6c h€ s6 k6 cri hc s6

tai trqng cia ho4t tii d6u bing 1,0, ri€ng hQ s6 tai trqng cua gadient nhiet d6

l rc = 0.50 vi khi x6t dq vdng c6 hoat tai trdn cau

3.2 3.7.2. I . Tinh dp vdng do hoqr rai

DO vong do hoat tdi khi chi co xe tai thi6t k6, c6 ss d6 dat tai nhu Hinh 3.35 .

Ilinh 3.35. Xlp xe tdi thi, ki dii tlnh dO vdhg o ndt ciit C

Hinh 3,36. So di tinh dO vdng omdt cit E do P sinh ru

Sri dung c6ng thtc dQ vdng d m{t cit E co k}roang cdch d6n g6i rrrii ld x; do tAi

rang tap trung P cich g6i trai ta a, gill phdi ld b sinh ra.

Pbx.  r . -  .  .  ' r:  l l +b l a  x i  I
5IFI L' '  J kh i  0 !x '  (a

#[g#.,r.')*' 
-"i] khi a(x1 <r

185
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6 Aay *r=! ncn c6 c6ng thrtc tinh dQ v6ng y" nhu sau:

-llf,,*o'"-ll
i2ErL'  4 )

J E  _

l
Truong hqp dic biet a=b=x =:- c6

Pl3
v^  =-' "  48EI

Sir dung c6ng thric tlen tinh duoc

+ D6 vdng do 145kN dit c6ch C ld 4,3m: 20,706mm.

+ D0 v6ng do 145kN ddt d C: 21,376mm.

+ D6 vdng do 35kN tlit c6ch C ld 4,3m: 4,998mm.

D0 v6ng d C cira dAm biCn do xe tei thiiit k6 co x6t xung kich sinh ra ld:

0,6.1,33 .(20,7 06 + 21,37 6 + 4,998) = 31 ,s7 rnrn

EO vdng do 25% xe tei thi6t k6 ve tai trang ldn:

!L1*s,6

F  . r  
_ 1

-!L l(t--z' t" r4(b+r)a -r ' I  uw u.- l48Erl  b l  
- "  

2

thi  a>1
2

= 39,211mm

3.23.7.2.3.1

vgl oam g)

hon) vi khi d6

Cf,n cr? vd{

ch€nh lQch n[

d6ng l€ ch€nl

nhu tai C ch&

DiQn tich I

d6 (4) ld hai t

Hinh 3,37. ,

. - (2)

5.9,3.580004

384.200000.1378671 1.104

LAy ttQ v6ng do hoat tei ld 39,21lmm.

3.23.7.2.2. Ki6n tra dA vdng do hoqt tdi

| 58600- = 13, zsttuo vong grol nan:Lyl= 
800 

= 
g00

DO vdng do ho?t ta'i 39,21lmm nhd hcn d0 v6ng gioi h4a 73,25mm

3.23.7.2.3. Kiiim tta dQ v\ng do hoq.t tdi khi c6 xdt d,n nhiet d6 chAih lCch vd

co ngot

Kidm tra ttQ v6ng do hoat tai theo t6 hqp t6i trqng srl dung I, q t6 hqp ndy cdn

c6 co ng6t vd chenh tech nhi€t alo, thuong thi kh6ng aan x6t d€n tlQ vdng do co

ng6t vd nhiQt dQ, q dey c6 x6t de biiit th6m c6ch tinh d0 v6ng do gradient nhiet 'I0

vd do co ngot.

186
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3.2 3 .7 .2 .3 . 1 . Tinh df v6ng do gradient nhi€t dA

voi ddm gian don chi can xet ch€nh lech nhiet dO Am (mit tr€n c6 nhiQt dq thnp

hon) vi khi tl6 chdnh l€ch nhi€t d0 rncri ldm t6ng th6m dO v6ng do hoat Lii'

Cin cri vdo bi6u dd ch€nh lQch nhiQt dd trong ti€u chuan thiitt k6 vE duqc bi6u d6

ch€nl lQch nhiQt d0 nhu tlen hinh 11. d day t = 300mm, A = 300mm nen d diem C

dang l€ ch€nh l€ch nhi€t <10 cdn li -0,330; chdnh lQch ndy qu6 nhd n€n bo va xem

nhu lai C chdnh l6ch niidr d6 b6ng 0.

Di€n tich tuong img v6i bi€u dd ch6nh lQch nhi€t tl6 dm chia thdnh 4 phdn trong

d6 (4) li hai tam gi6c q hai b€n \'tlt (Hinh 3.37)

- (1)Ar= 1750.100= 24595,924nnr2
7,115

FI-T

€l
!i

tr

o

o

ro0
y i  -  7 lO.+ -  30 r  120-  80+ 

' : -  -  1040 4mm

, '1  _1
t a t =  

2 - = +

Hinh 3.37. Bi6u di chAnh t(ch nhiQt df dmvd phdn chia diQn tich di tlnh hi(u ung TG

- (2) A2=
1750.80=196'/ 6,'/39mm2
7,11 5

y; ='/30,4 +30 +120+ 4 = 92o,4mm

r-. = r. 160 = -o,t'
" 200

-  ,  r ,  l ^  =  4oo l2o =6746.311mm2
7,1 15

y\ = 730,4 + 30 +W= 82o,4mm
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6f i
l - , = - 1 . - = - u . J- 200

t ? n  ! t o
t4 \  A,  = ' ' "  " "  =2023.891mm'

"  7 ,115

v:  730.4+30+3.120-840.4mm

T^,  = -1 .  8o =-0.4o
"- 200

(1)  ATr=-7-(  1)=-60;  d ,  = tQQ611

li -- 
l /)u luu- - 20.497.lohmrna' 12.7,|s

r2r  lT,  =- t - r l2or=-0.4o:  d,=8omm' 200

Tinh d0
gina nhlp C

fa"c dA
dd dqn vi M

Xem nl
nhi€t d0 I
chi6u dgc r
bi6u dd Mn

3.23.7.2.

Otend
nhift d0 ea

Trong td

n9 so ral uQ

nh6 hqn

3.23.8.1

St dunt
MI INICT K€

LL, IM vi
d6 khi xetr
= 1,50 vd I

3.23,8.1

-  13y 41 =1J?91=-0.6. :  d,  =r2omm' 200

1750.863
12.'1,115

400.l20r
12.7,n5

= 13,036. t06mma

= 8,095.l0omm*

l ? n
-  {4)  AT4 = 1:1= -Q.$ ' ;  d+ = l20mm- 200

. ,  400.120r  .  - . ^ .^^
l ,  = - - l . o l y . l u  m ln

, - 36.'7,|5

Theo c6ng thric (3-163) co:

\4 rc = E,.q.I(T",.yi.e,, - $.liro;

Vi ch6nh l€ch nhiQt tlQ Am sinh ra c6 mdmen duong n€n khi tinh bo deu O d T
vd A!;.

Mrc = 20000.11,7-10 6. (119187,51.103 + 1330,865.103)  = 282,013.106 Nmm
= 282,014kNm
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Tinl tto v6ng d m4t cit
gita nlip C do gradien 6m:

T?iCdi tP= l tac6b i i lu
dO don vi M" (Hinh 3.38b).

Xem nhu ch€nh lQch
nhiet d0 kh6ng d6i theo
chidu dgc ddm tu tl6 ta c6
bii:u dd Mrc (Hinl 3.38c):

Hinh 3.38. Bieu d6lr4"vdMrc tinh di vdng tqi C do TG

14.5 . r0r .29.10r .1175,38?.106 ^^ ,^ ,= 2E,4u9mm
2.10 ' .10178976. I0-

M"Mr"

E,l,a

14,5 . l  o r .29 . l  o r .282,o  l3 . l  06

2  t0 ' .137867 t  t .10"

3.23.7.2.3.2.Tinh dA vdng do co ng6t

O hen de tinh duqc M,1=1375,387kNm n€n tuong tu nhu khi tinh voi ch6nh lQch

nhiCt dd em c6.

M..M*

Dr. lrd

3.23.7.2.3.3. Ki6m tra v6ng khi xet cri co ng6t vd ch€nh lech nhiQt d0

Trcng t6 hgp tai hQng su dung I hC s6 tei trang cua ch€nh lech nhiet dO lrc = 0,50,

hQ s6 tdi ngng do co ngot ysh = I.0. tu do c6 dQ vdng t6ng cfng:

y" = 39,21 I + 0,5.4,3 + 1,0.28,409 = 69,'7'7mm

nho hon dQ v6ng gi6i han [y] = 73,25mm

3.23.81Ki6m tra tlreo TTGH m6i

Si dqng TTCH moi I voi ruoi tho vinh ctlu dC kiem fta. Tar trong mdr la mot xe
tei thi6t kis voi khodng c6ch gita hai truc l45kN la 9m: Td hqp tdi trqng mdi I c6
LL, IM vd CE nhung vi cdu thing kh6ng c6 lgc ly tdm n€n chi cdn LL vd IM, trong
d6 khi xem xet mdi lM = 15% n6n hQ s6 xung kich (l+IM) = 1,15. HC sO tai trong'yL
' t .50 vd h€ sr5 phdn b6 ngang ld 0.50 vi kidng con h6 sd lin xe 1.20.

3.23,8.1. Kiiim ra mdi bdn cdnh chiu kio

lr'v' =:s. tz,:s * t45.(10 + 14,5) = 3984,75kNm
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Ung suAt l6n nhdt d c6nh k6o:

f  =  o .s . t . rs .  
3984 '75 10u ' .1559,6=25,919MPa
1r786710.10-

ung su6t ntro o1l6t la khi kh6ng c6 hoat tai tr€n cdu f:0'

t <  o l o -n
Bi6n dQ tmg suir 

T 
-l2.q59MPa

- Sfc kh6ng m6i danh dinh (AF)":

Voi t6 hqp tdi trQng m6i I vd tu6i thq Yinh auu

(AF). = (AF)rH

(AF)1H - ngudng mdi, l6y theo b6ng, xem dAm ld chi ti6t lo?i B c6 ( Fhn = l lOMPa;

'Y(AF) = 1,s0 12,959 = 19,439'

"  T(AF)  = 19,439MPa<(AF).= l l0MPa'

Hinh 3.39. Xbp tdi trin fudng dnh htong M" dd tinh btOn dQ rlng suit mdi

3.23.8,2. Kidm fia mii bdn bgng

3 .2 3.8.2 . 1 . Tinh lwc cdt ttong ban bung

Luc ait (V") g6m luc cit do tinh tAi khdng c6 hQ sti vd hoat ui mdi'

- Luc ait do tinh tei kh6ng c6 hC s6 (\l):

. /  ,  (16,943+3,11+2,202)  58 =645,395kNv"r=_ 
2

- Luc cit do hoat tai m6i (V,2 ):

ZPiy; =35 0"7'7o'7 + 145.(1+ 0,8448) = 294.471kN

\z = 0,5.1,15.1,5.294,471 = 253 '981kN

'.. c

< > <

- Luc cil

I

3.23.8.t

L,, ren (

3.23.8.)

V"=89

Bung d

3,23.9.

3.23.9.
- Krem

BUng r
- Ktell
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- Lgc cit t6ng cQng:

\ =\1 +Vu, =89q376kN

z z -
X Xx-

E[----Et-rr-------.-
:l 3!i @ -=-----==-

Ilinh 3,40. Xip xe ni thiit tci c ta tdi trpng m6i dii t[nh h4c cdt Yu.-

3.23.8.2.2. Tinh stic khdng 6n dinh t&i c& cin bvng ddn (y*)

d tr€n tld tinh eluqc:

c = 0,778; % = I1255.625 kN vA V. = 0,718.11255,625 = 8758'238kN

3.23.8.2.3. Kiiim tq mdi bung dijm

V" = 899,376 kN < V". = 8758,238kN

Bung dim ddm bdo di6u ki€n 6n ttinh.

3.23.9. Ki6m tra khi nitrg thi c6ng

3.23,9.1. KiAm fia iriiu kiQn dfic chdc crta bgng dim vd cdnh dim
'- Kiiim tra b\lng dAm:

2D" 2.1110,586 ^^  ̂ . -
tw 25

- fE - - Dooooo ..-  ̂ ,j - l l - = ) - l . l - = t ) 1 . 2 1

! fr. I 345

) r t  fF':"" = 88.84r .5,7. l: = 137.24
t .  !  r r "

ttung oam la q4c cnac.

- Ki6m tra cr4nh dd'm:

br" 400 - --^
2.30

l 9 l
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fr, = liy giri td nh6 hon cia 0,7fy" = 0,7 .345 = 24l)0MPa vri !* =

nhung khdng nh6 hon 0,5f"": 172,5MPa. Vdy fr, = 241,50MPa.

h- fF- : -q -b .667<0.5b  l -a  _  t6 .  6
2tr" ! f"

C6nh dAm ld <lic ch6c.

3,23.9.2. Ki6m trs 6n dinh cua bdn byng khi tip d4t nit ddn

fu. ( 0,.F*
- Khi che rao ddm hoec khi ldp mQt dim l6n g6i chLra lidn k€t vdi dem bdn canh

bing li€n ktit ngang (tru tnrong hqp lao llp z ddm d6ng thdi) tinh tai chi c6 hgng
luong bin thAn ddm vd sudn tdng cudng ngaag 7,459kN/m,

I  alq sr2
M = "  - -  - -  

.1 ,25=3920,637kN'm
8

ung suat qo rnn tal Dan tnan:

+ M6p tr6n f" =
-3920,637 .tO6.t3o4,6 = -'7 4,42MPa;
6872998.rc4

3.23.9.3.
TTGHCD II

Trong tru

roc oo gl

Cdu d vr!
I leu cnut

fong bang.

Cdu d khr

Ap luc gr

HQ s6 chi

LAy hQ s
m6men u6n

Mdmen r

Lnu y  n

t  1 tn

momen uol

momen xot
vql momeo

u ng srxr

+ Mep dudif, - 
3920'637 10-6
6872998.10"

f(s - suc Kiang on qlnn olrnn qlnn Knr uon Dan oung:

- 0,9.8k
. d w  /  \ 2

lDl
l - lvw -/

.l0l5,4 = 5'7 ,922MPa .

=36,941
fo^ ) '
{.t.1
vsS

( r r ro,sse)'?
l:zso)

0,9 .2 .105.36 ,941= 820,90MPa
/  r rsn\2
1.r5,

f.l=12,42MPa <F"*

f t=57,922MPa<4*

= 820,90MPa
= 820,9OMPa
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3.23.9.3. Ki6n ba bdn cdnh nen khi chd tqo vd tdp it(t mQt dim trong
TTGHCD III

Trcng truhg hqp ndy phii x6t d6n trii trong gi6 ngaag khi thi cdng.
loc oQ gto tmet Ke v = vBs .

Cdu d vring gi6 II, tra biing c6 vg = 45rls.
Ti€u chudn thi6t k€ cho ph6p trong qu6 trinh lip nip chi l6y vs = 85% gi6 tri cho

trong beng.
Vdy vs:0,85.45 = 38,25rrls
Cdu o khu vgc vring niri c6 cay lAy S = 1,06, tli d6 c6 t6c dO gi6 dii tinh toa'n

v = 38,25.1,06 = 40,545m/s.

Ap lgc gi6 tr6n I m6t ddi ddm:

PD = O,0006.v2Alcd > l,8Ar(kN)

At = 2,320.1 = 2,320m2

HQ s6 chdn gi6 C6 = 1,0:

Pp = 0,0006.40,5452.2,320.1,0 = 2,288kN/m

L6y hQ s6 tai trQng cua gi6 ngang trong TTGH cuong dQ III ld ylys = 1,40 c6
m6men u6ng ngang:

1v1," - 2'288 !8000'] .t,40 =1346,946.t06Nmm = 1346,946kNm

MOmen quAn tlnl cua mdt c6t dim th6p tl6i vsi tluc trung tam y:

1,, _ i0.400r 
+ 

2250.25r _ 40.600, _3g2.93.1gu*,ro'Y 
t2  t2  12 

' - '  '  " * "

Chir f rdng. Po = 2,288 kN/m ddt d giira chiiiu cao ddm, tuc ld c6nh d6y dim
) \ )o:::: - I l60nxr vd nam tr€n nong ram met cAt I 160 - 1015.4 - l44.bmm. kii tinh

m6men u6n ngang (M,e) dd chuyen 2,288kN/m v€ trgng tAm vd th6m vrio mQt

m6men xoin 2,288.144,6=330,84Nmm nhung vl m6men ndy nh6 hon rit driiu so
v6i m6men u6n ngang nCn b6 qua trong tinh toan.

tlng suAt b6t lgi do u6n ngang o c6nh tr€n:

- .1346,946.rc6r," - _L- . .200 - :J05, to8MPa' '  
882,9t .10.
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Ung suAt b6t lqi do ,r6n ngang 6 c6nh du6i :

^ 1346.946.106 ,^.t" ==_ ___________ .ruu= .457,662Mpa
" 882,93.10"

C6ng thric kiiim tra:

I
f ! "  +-. fk < Rh.F""

Trong tt6 Rn: h€ s6 lai, Rn =1,0;

\" : sr?c ktiing u6n cria ban c6nh n6n, & day ld ban c6nh ten'

B6n kinh qu6n tinh c6 hiQu cho 6n dinh xoin ngang:

= I 13,729mm

Kiit qui ki
vri 6n dinh v
cnong oe u?l

3.23.9.5. I

- l\Jl1 (l() x

giai tloan I, d
- Gii sri r

trgng v6n h
l,25kN/m ti

- M6meq

- ung sua

- uleu KtC

3.23.9.6,
TTGECD II

- DiQn tid

bt"

, , , , .1  D.  ,  l ) r l - l t -1 - ]9?!9)l l . ( l  t ; . . - )  ' ' "  r ' ano . l n3 400x 30

f-=

L, = r'r, .,/-r = 3'14 3272'862 =10276'7 86mm = 10 2?7m
I 'Y '

d dey chiau dei kh6ng ding lA L6= 3,625m, do d6 ta c6 Lp < Lb < Lr nCn ta c6:

f r r l

F", = cb.l I - { I - e+t.tf _fl t I.Rb.Rh.ry. s R6.R6.ry"
L  

^ ' h  - y c  - r  - r  
l

Rb =1,0 ;Rh =1,0 ;cb =1,0;  fy r  =  241,50MPa; f r "  =345MPan€n:

C6nh n€n c6 :

r1
f ,.. +' .f ,- =l-1 2,421 | 1 .305, 1 08 - l 74. l 23MPa < Fn" = 339. 798MPa .*  3-  ' , l

3.23.9.4. Ki6n fia bdn cdnh kio khi chd tgo ,ldp Afu ,nOt .hdu trong bgng

TTGECD III

Sric kh6ng u6n cria c6nl k€o: \, = Rn fo = 1,0.345 = 345MPa

t94
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ro" *J r ' ,  =sz'ozz '  
!+t. .au- =210'476MPa <F",

K6t qui ki6m tra cho th6y khi chii tao vd lip tlit m6t d6m c6c di6u ki€n cudng tl6
vd i5n dinh vin dnm bio, tuy nhi€n khi ch6 t4o ho{c llp d{t mQt ddm vdn ph6i neo
ch6ng dil tninh d6m bi ht do rn6t 6n .linh vi ai.

3.2J.9.5. Kiin tra 6n dinh cia bdn bgng khi dd bA 6ng bdrl

- Khi tl6 xong b€ tdng brin nhrmg bE t6ng chua d6ng cri,ng, trii trgng gdm c6 tinh tii
giai aloan I, tii ho. ng vin khu6n vd trii horg thi c6ng 1c6c thi6t bi dd vd ddrn b€ t6ng).

- Gia su c6nh tren kh6ng c6 giing ngarg tam cdn c6nh duti'i ginng liCn trtc. Tai
trgng v6n khu6n 3kN/m, ta,i trang kbi thi cdng lir 0,6kN/m, he sO rdi trong ld
1,25kN/m tru hC s6 tai trgng qia tei trang thi cdng li 1,50.

- M6men udn do c6c tai lrQng sinh ra q md-t c6t gina nhip:

' 
M = [( | 6. e43 + i ). I. 25 - 0. 6. I s0].+ = l 0860.q8ekNm

- Ung suAt d m6p tr€n vd m€p dudi ddm:

f"
10860,989.106

.1304,6 = -206,158MPa
6872998104

10860,989.106
.1015,4 = 160,458MPa

68',72998.rc4
- Di€u kiQn 6n rlinh: fou < Or.Lw = 1,0.820,90 = 820,90MPa .

3,23.9.6. Kiin trs bAn cdnh chiu nCh O thdi iliin dd bA t6 g bdn theo
TTGHCE III

- Didn tich hung gid tr6n lm chi6u ddi ddm:
' At = (2,320 + 0,12 +0,18).1= 2,620m2

o _n nnnr ln <,r<2.2 .62.1.0 = 2.584 kN/m

- Xem nhu tei tong gi6 ngang truyAn d,!u cho 4 dim nlro li6n ngang vri giing
ngang d cdnh k6o:

2,584.58000'z. 1,4= 380,3.106Nmm = 380,30kNrn
4.8

l l o  ?  l n 6
f,- =1 "'"'- '- 

' .200 =:t86.l45MPa' '  
882,93. l0 '
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, ' ,  = '  380 ' t 'oo. . :oo = 112 'J ,2 l8NtPa' '  
882,93. I0 '

- Ung sudt ti5ng cQng trong c6nh n6n:
. t t

l f .  |  +  
l . fk  

=  206.  I  58 + 
'  
.86.  145 214.873MPa.nhohonsuckh6ng

F," = 339,789MPa

3.23.9.7. Ki6n trs bdn cdnh chlu kdo ,6 thdi itidn aft bA ting bAn m\t ciu theo
TTGHCD III

t l
f, + -.f,, = 1 60,458 + --. 1 29. 2 1 8 - 203.51 lMPa. nhd hon st?c khring

F"r = 345MPa

3.23.9.8. Ki6m trs cfu ban bvng
. ,  . ,  -  \  , , . ,llhr thr cong lop pnu mat cau. rar trQng:

DC1 = 16,943kN/m DCr =3,11L1,17rn DW = 2,202kN/m vd tei trqng thi c6ng

0,6kN/m.d thoi dii m ndy vin xem DW ld tdi trgng ngin h4n.

\  = l (r  6,943 + 3,1l  + 2,202).1,25 + 0,6.t ,51.f  = s:z,s++tN' 2

%, = 8758' 238kN

\ = 832,844kN < 0v.%, = l '0 8758,23S=87s8,238kN

3.23.10. Tinh torn moi ndi

Dam chri c6 2 m6i ni5i c6ch c6c dAu ddm 19,30m, tric ld c6ch hai g6i hai dAu 19m.
Ca m6i n6i bung dim vri cdnh ddm ddu o cing mit cit.

M6i n6i bung dam gdm hai t6m n6i 2130x780x18(mm), bul6ng O 22mm, 15 ti6u

chudn 24mm. Tao 16 bdng cdch khoan rtii doa. BE mdt tiiip xric lo4i A. M6i ben c6
45 bul6ng phen thdnl 3 cot, m6i cot 15 ttinh. Khoang c6ch c6c dinh theo hai phuong

ddu ld l45mm, khoang c6ch trl tli4h d6n m6p 50mm, kho6ng c6ch tri dinh d6n mit
cit n6i 50mm.

Miii n6i cinh tren g6m 3 tdm n6i, t6m n6i tren c6 kich thuoc 950x400x18(nn),
hai tiln n6i duoi gi6ng nhau vd c6 kich thu6c 950x1?5x1s(nm). Trcn m6i t6m duqi
theo chidu ngang c6 2 bu16ng, khoAng c6ch tim bul6ng 75mm, khoang c6ch d€n mep
50mm: m6i bdn co 24bulong 1o hirng).

196

M6i niii
hai t6m n6i
rneo cnleu I

mep 50mm

3.23.10.)

3.2310.1

Do tinh t

- TTGH r

-TTGH s

Do tinh t
- TTGH I

- TTGH I

DoHL0
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M6i n6i cech duoi g6m 3 tdm n6i. t6m n6i du6i c6 kich thudc 950x600x24(mm),
hai tim n6i trdn gi6ng nhau vd co kich thuoc 950x250x241mm.1. trdn m6i tdm trdn
meo cmcu ugang co r ourung, rnoang c6ah tim crc buldng 75mm, khoang c6ch tltin
m6p 50mm. M6i ben c6 36 buldng (6 hdng).

3.23.10.1. Tinh na men uifn vd h4c cdt ii mfu cfu n6i ndi

J.ZJ1U.t. t .  i tnn momen uof l

Do tinh tAi giai do4n I:

Ilinh 3.41. Xdp fii di tinh m6men udn d mit cdt n6i

- TTGH cudng tlQ:

Mr = 16 '943.1,25.37 0, 5 = 7846,727kNm

-TTGH su dungl

MI = 16,943.370,5 = 6277,382kNm

Do tin}t tdi giai doan lI:
- TTGH cudng dQr

Mtt = (3,1l 1,25 + 2,202.t,5).3i0,50 =2664,680kNm

- TTGH sri dr,rng:

Ml = e,11+ 2,202).370,50 = 1968,096kNm

Do HL (Hinh l5):

tPiyi = 35.9,8845 + 145(12,4459 +11,3642) = 3846, ?07kNm

qw =9,3.370,5 = 3445,65kNm

zz

4,3m 4,3m
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- TTGH cudng dQ:

Mh = o,6.r7 5{3s46.10'7 .1.33 + 3445,65) = 89 89, 85 9k}'lm

- TTGH sit dung II:

Ml = 0,60.1,30(3 846,70'/ .1,33 +344s.6s) = 6678' l8lkNm

r ong cgng:
- TTGH cuorg d0

M" =7846,727 + 2664,680 + 8989,859 = 19500,666kNm

- TTGH sit dlmg lI

M"" = 62'7'7,382 +1968,096 + 6678,181 = 14923,659kNm

3.23.10.1.2. Tinh luc cdt

o
o X  o  =  1 3 , 1 1 2 1 m

o  =  - 3 , 1 1 2 1 m

Inah 3.42. Xip tdi di tinh lvc ciit o ndt c& m6i niji

- Do tinh tei giai do4n I:

v r  =  16,943.(13,1 121.1,2s -3 ,1 121.0,9)  = 230,242kN

vJ = 16,ea3.( t3 ,1  121 -  3 ,1  121)  = l6e,43kN

- Do tinh tdi giai doan II:

TTGH cuong dQ:

vn = 3,11.03,1 121.1 ,25 - 3,1121.o,9) + 2,202(13,1121.1's0 -3,1 121.0,65)

= 81,117kN
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+ TTGH sri dung:

v,tr = (3,1 1 + 2, 202).(13, I 121 3, l 12l) = s3, l20kN

- Do ho4t tii (Hinh 3.43):

tPv =14s. r0.6?24 r  0 .5983) ,  35.0.5241 202.595kN
' / r ' t r |  ' ' \ - ' -  - '

qrrr = 9,3.l3,l l2l = l2l,943kN

+ TTGH cudng dQ:

vh = 0,60.1,7 5(202,595.1,33 + 121,943) = 4l 0,964kN

+ TTGH sri dung II:

vh = 0,60.1,30.(202 ,595.1,33 + t21,943) = 305,288kN

- I Ong co.ng:

+ TTGH cudng d6:

Y" = 230,242 + 81,11'7 + 410,964 =122,3231d1

+ TTGH sir dung II:

V"  =169,43+53,12+305,288=527,838kN.

3,23,10,2. Ki6m tra niii n6i byng adm

3.23.10.2.1. Kidm tra tdm n6i

Kidm tra t6m niii theo TTGH cuong dO, theo TTGH ndy llrc c6t thii:t k6 nho nllAt
rV* r phdj nho hon hoic bing suc knfug phd hoqi c6t khu6n vd suc khdng c6r cria
tam n6i bAn bung.

3.23.10.2.1.1. TinI luc cit ttri i it ki5 ntro fi6t v"*

O phin trOn d5 x6c tllnh bqng dArn td b6n bung dugc tdng cuong vd da tini srtc
kh6ng cit danh dinh cua briLn bi€n, vi m6i n6i ce"h diu dim l9,l0m n€n phrii tinh
suc kiing dani din} cua khoang phia trong di tu d6 suy ra I{c cir ttridt t<6 ntrO nlir.

Dt.. 2250.25
"  =: : : :  : : :  :  =1,5625>1,25 nCn c6ng thr lc  t inh s tc  kh6ng c i t

br"tr +bfltft 400.30 + 600.40

cria khoang phia fong ld:

* = * [ " .
0,87(1- c)

-[l,o" r' * a'
\ I  DD

199

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt


Di c6:  c  -0 ,7?8

vp=I1255625kN

tl
v- =t 1255'62s 1 o'zza--$l l !  l=e326'6s3kN" | .1,*i64r lu" l

I Y 2250 22s0 )

V" = 722,323kN < o,5O'V' = 0,5 1,0.9376,693 = 4688,347kN

nen lAy luc cit thiilt kii nl6 nh6t ld v"* = 1,5v, = 1,5.722,323 = 1083,485kN

3.23.10.2.1.2. Tinh sr?c kh6ng ph6 ho4i cit khu6n cria tAm n6i

Rn = db,Re (0,58f.A* + ub,f.At.) < Ob.Re(0,58fyA,s + Ub,f.Ab )

go, - hQ s6 suc kh6ng c6t khu6n; {0, = 9,3 ;

\ - hQ s6 chi6t gien gia c6ng 16, d day t?o 16 bing khoan sau d6 doa n€n \= 1,0

fy =345Mpa; fu = 450MPa ;

A", - diQn tich nguy€n dQc theo mit cit ahiu ring su6t cit cira tAm n6i:

A"e = 2130 x 18 = 38340mm2

A"n - dien tich thuc chlu cit, A* = 38340 - 1 5.24. I 8 = 3 1 860mm2 ;

Ate - diCn tich nguy€n dgc theo mit cit chiu ung suAt k6o, o tt6y b6n bgng cdn

chiu mdmen u6n duong n6n phia duoi tim n6i ctriu kdo. A,"=4i19=19179-n:'
- 2

A,"-d ien l ich rhucdgctheodien t ich ch iukdo e-  = iJ lqO =;5930mm2:
2

R" = 0,80.1,0(0,58.450.31860 + 0,50.450.15930) = 9519768N = 9519,768kN.

Trong d6 U6, - hQ si5 chiiit giam sitc kh6ng cit khu6n, o rldy ring su6t k6o kh6ng
tldu n€n c6 U6.:0,50.

Vi: $6.R0(0,58frA,r+Uo.f.A,r)=0,8.1,0.(0,58.345.38340+0,50.450.15930)

= 9004867N = 9004,867kNnn6 hqn &=9519,768kN n6n ldy R":9004.867kN

1.21.10.2.1.3. Tin} suc khdng cit cia tim n6i bdn bqng

Sric kh6ng cit cira dm ndi ban bung ld gi6 tri nh6 hcn cira cit chay vd cit nu g6y

200

+ Tinh s

, R" =i,

+ Tinh s

n,=f

L6y R.

Ktem ul

cua $ic kh

3.23.10.

Klem m

Sirc khri

N, -s6 l

P, - luc

Kh-hC

K,-he

Sfc khl

3,X,

M6i n6
cho ttng r

3 .2 3.14

3.23.10
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f llnn suc Knang car cnay:

R. = $,0,58frA", = 1,0.0,58.345.38340 = 7671834N = 7671,834kN

+ Tinh $ic kh6ng chiy nrn gdy:

Rn = O* 0,58RefrAw = 0,80.0,5 8.1,0.503.31862 = 6852362N = 6852368kN

LAy R, = 6852,368kN .

Kii-im tra: Lgc cit ttti6t ti5 nh6 nh6t v.* =1023,485 kN nh6 hon gi6 tri nh6 hon

cria sric khring c8t khu6n 9004,867kN vd sirc khring cit cira t6m n6i 6852,368kN.

3.23.10.2.2. Kidn rra bu l6ng lidn kit

Ki6m tra bul6ng li€n k6t theo TTGH $i dung II, voi ttidu ki-6n: V" < R,

Sric kheng huqt danh dinh cira mQt bu16ng:

" R"r = Kr,K,N.Pt

N. - s6 lugng mit ma s6t cho mot bul6ng, N.-2;

P, - luc keo nh6 nh6t yCu cAu Pr = l76kN

Kh - he s6 kich thu6c 16, 16 ti6u chuAn Kr = 1,0;

K - hC s6 diau kien bd mdt, mdt loei A: K, = 0,33:

Rnr  = 1,0 0,33 2 176 = 116 '  l6kN

Stc kh6ng truqt danh dlnh cia bulong o mQt b6n:

Rn = 116,16.4s = 5227,2 lkN

\ =527,383kN < n" = 5227,20kN

3,23.10.3. rfi6m tra mdi n6i cdnn alm

Mi5i n6i c6nh h€n ddm vd m6i n6i c6nh duoi dAm k16c nhau n€n phAi ki6m ta

cho tung miii n6i, d moi -6i 
"6i 

pui t idrn tra t6m niii vd kiiam tra bul6ng li€n k6t.

J.ZJ.lU.J.l . l l tem tra mot nol cann ten

3.23.10.3.1.1. Ki6m tm t6m n6i
- T6m ni5i cdrh trCn chiu n6n c6:

DiCn tich nguyen qia c6rh: As = 400.30 = 12000mm2;

DiQn tich thgc cria c6nh: A" =12000 - 4.24.30 = 9l20mm2;
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DiQn tich nguy€n cua c6c t6m n5i: Ag' = 400 18+2175 18 = 13500mm2;

DiQn tich thgc cira c6c t6mn6i; A''=13500-824 18=10044mm2

| ' ! ' 1* o4, r, 
'ln,

-  t - Ing su i r  rh idr  k0:  0 , ,  - l  "n  
,  

t  )  0 '75dqr f ' fRe

A": DiCo tich c6 hiQu cira biin c6nh' v6i c6nh n6n diQn tich c6 hiQu lAy bdng

tich nguyen
2

A.=As=t luuunm

Rh 1.0 :  dr  =  l -0 :  f , ,  =345MPa :  c r  - l '0

* = 
(lo*t" 

)rt = t,o vr tich cua A, vdi ctfr, o hai bco cia m6i n6i c6nh tretr

" (cArf" )r,

nhu nhau.*;";,;;- 
s,t6t u6n 16" nh6t do tai trsng cua TTGH audng dO tai di6m giira chi€u

ddy cua br{n cAnh chiu nen

f"i = fl +frr + fh

. r  _  M'  , , , ,  _7R46.727.101 . l2Rq.b  .  - t47.2 l0Mpa
'  

l ,  
' '  

h872qq8  l0 '

. ' ,  .  M" , .u,  . : r ' 'o+ '080 101 tzo: . r , i=-J l . l34MPa'  
l ' .  

'  '  tot lss lo lo"

.n  -  {  . '  -  -  8q8e  106  l2 l5  18=-80 '542MPa'  -  
l , n  

' '  
l JTSbT l l  l o '

'  f"i = -147' 230 - 33'134 - 80' 542 = -260'906 MPa

lon bon 0 '?5of"R'  =0 '75 1 '0  345 l '0=258'75MPa

ViY F"t = 302,953 MPa '

- Sirc kh6Lng n6n cira t6m ni5i d bin c6nh chiu n6n:

O.: He so

P.: Suc kl

P.: Suc kl

P, = O.P"
- Kiem tI

3 .23.10. :

KIEln ITI

sual oo Io r

c6nh o hai

- LFc ti

tich nguyet

ung sua

+ Do tir

+ Do tir

+Doh

+ I Onl

* ' ,
fvr+o0i

1
+ Luc

- Suc

Mot t

)u.

P, = O"P"
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$": HQ s6 sric kh6ng ndn, Oc = 0,90,

P,: Sirc kh6.ng n6n danh dinh:

Pn = f*A, = 345 135OO = 465'7500N = 4657,50kN

P.: Stc khtug nen tinh to6n:

Pi=ocP, = 0,9.4657,5 = 4191,75kN

- r.lem Ira:

P. = 4191,75 kN > f"rA" = 302,953,12000 = 3635436N =3635,436kN

3.23.10.3.1.2. Kiiim tra bu 16ng li€n k6t o m6i n6i canh tlen

Ki6m tra theo t6 hqp tei trqng sn dung Il, khi d6 luc thi6t kii t6i thi6u bnng ung

suat do t6 hqp tai tong sir dung Il nhdn voi gi6 tri nhd hcm cria diQn tich nguy€n bin

c6nh d hai b€n m6i n6i phAi nh6 hon $ic khAng huqt.
- ruc thiiit k6 t6i thi6u uing ung su6t d gita chidu cao c6nh ndn nhdn voi diQn

tich nguy€n cua c6nh n6n:

ung suar rs:

+ Do tinh tai giai doen l:

-t 6211,382.rc6
- ' 

6872998.104

+ Do tinh tei giai doan lI:

^r r  1968,096.106 , .f." =.- ; .1265,63 = -24,4'7lMPa
" l0 l?8976.10 '

.  r r ' l l tn t  tn6-Dohoat ta i :  f . "  =-  " -  -  "  - , .1235,18=-5q,83 lMPa
"  1378671Ll0 '

+ T6ngc6ng: f 
" 

= -l 17 ,'7 84 - 24, C'l | - 59,831= 102,086

F - t --202'086 =-2o2,o86MPa-"  
Rn 1,0

+ Luc thii:t k6 t6i rhii3u:

qr = 202,086.12000 =2425032N =2425,O32kN

- Stc khfulg tugt aria:

M6t bul6ng: R' = Kr'K'N"P'

R" = 1,0.0,33.2.176 = I l6,l6kN

I189,6 = - l  l7 ,784MPa

203
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r 24 buldng o mgt bdn m6i ndi:

R" = 116,16.24 = 2787,84kN

+ KiCm tla:

t-uc rhiilt ki5 tiii thiiiu 4r =2425,032kNnh6 hon sr?c khtug tuqt cta bul6ng

R" = 2787,84k1t .

3.23.10.3.2. Kiem ta m<ii not cua canh kio

3.23.10.3.2.1. Ki6m tla tim n6i c6nh k6o

- M6i niii crinh k6o c6:

DiQn tich nguy€n cia cr4trh: 600.40 = 24000mm2 ;

Dien tich thgc cira carh: 24000 - 6.24.40 =18240mm2 ;

DiQn tich nguyen cira t^mn6it 600.24 + 2.250.24 = 26400mm2 ;

DiQn tich thlrc t6m n a'i: ZAqOO -tZ.Zl.ZC = 19488 mrnz .

- tinh ung su6t thi5t k6 (f"i ) vd luc thi6t kii (F"r )

t -  I
r^r  ^ t .

tg -aor t . r  IRB
t p  '  t '  I

f.r, =L-jI------:--L>0.75adrfrrR,
" '  2

4r = f"n.A"

A.; Dien tich c6 hieu crla bAn c6nh, v6i c6nh k6o:

f,r, r )
A" =l +g* lAn < A"

\9vrY' J

{. : HQ s6 sric kh6ng nft gey, Ou = 0,80;

$, : HO sil suc kh6ng chdy, $, = 0,95 ;

f, =450MPa; fy = 345MPa

a,  = 
j  

U lq  .132a0=20034.?8lmm2 rA,  -24000mm2
' 0,95.345

\: HQ s6 tli€u chinh sr?c khiing cria bin crinh:

u oay

Luc d

- Tinb

- Kiii

Tinh I

ung !

204
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d day n, = t,o vi dien tich mit cit d 2 bcn miii niii nhu nhau:

f"r =fJr +fji +fl

r , .  -  4r j ,  -  zs+o'r27 10.6.005.4- I  I r ,642Mpa'  I, 
'  

6872998. t0-

r^u. _ 4 v.in = 2661!80,!4 161q.1? = 26.67qMpa' '  I ,a  l0 t78q76. l0 '

r j  =4v l  -  8q8q l0"  
. t04q.82=08,455Mpa

" I ,a  -  
117867 .10"

f"r = | 13,642 + 26,619 + 68,455 = 208,'7'7 6MP a

( zot ttt r r. o. r. o. 145'1 . l. o
t . , - t  

l 'o  " -  ' - "  - ,1  ̂ ' "  
=  276,888Mpa >0,750r fyrRc

2
= 0,75.1,0.345.1,0 = 258,75MPa

LUC tnlet Kei

4r = f"r.A" =276'888 20034"781 = 5547390N = 5547' 39kN

- Tinh sfc kh6ng k6o cira t6m n6i:

_  .  lO, i "o"  
-  r .0 . i45.26400.r0 I  =9r08kN

r-=mtn{  -
'  

[4" r ,e"u=0,8.450.r9488.10-3=7015,68kN
P, = 7015,68kN

- KiCm tla:
'  P,  =  7015,68>4r  =5547,39kN.

3.23.10.3.2.2. Kiiam tra buldng li€n kiit o mtii ot5i canh k6o

I  rnn luc mlel  Ke lol  rnleu:

Ung su6t thitit kii trong TTGH su dqng II:

.  r . r l r  t t l  rn6
t '  - - -  ' - " -  " " .o95 ,4 -qo ,q l4MPa
" 6872998.10'

, ,  I  q6R Oq6 106
l ' . " -  

- - ' -  -  - . . l 0 lq ,37- l s ,709MPa
"  10178976.10 '
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^h 6678,181.106, .
, . r049,82=50.852MPa'  r  1786711.10"

f, :90,914+ 19,709 + 50,852 = 161,475MPa

r", = r' = 16t175 =l6l,475MPa' '  Rh  1 ,0

t,uc mlel Ke tol mleu:

4r = f.r' AB =161,4'1 5 24000= 3875400 N = 3875'40kN

- Silc kh6ng truqt:

Cia mot buldng 022:

Rr ,  =Kl  Ks Ns Pr  = l '0  0 '33 2 176=116'16kN

M6i bcn m6i n6i c6 36 bu16ng, srlc khdag trugt cira m6i niii;

Rr  = 36.116,16 = 4181,46(kN)

- Ktem ua:

Luc thi6t kii Fy = 3875,40 kN nh6 hon suc kh6ng truot cua bul6ng

Rh = 4181,46kN.

EIE$;-------==
, Ifinh 3,$. Xbp xe fii thi'lt kd cua tdi trpng mdi dti tinh twc ci;t V'a

3.23.11. Tinh toin neo

Cdu su dqng neo tlinh, dudng kinh thdn dinh 40mm, tludng kinh m[ dinh ]00mm.

Chiiu cao dinh l50mm. rong dd chiiu cao thin neo dinh ld l. l0mm. chidu cao mi

dinh 20mm. Neo dugc ch6 t4o hr th6p thanh k6o nguQi v6i gi6i h4n chiy 345MPa'

gidi han k6o 445MPa.
- Tinh stc kh6ng mdi cria neo (Z).

Luu lugng xe tAi binh quan tr€n ngdy dem (ADTT)51 :1000 xe 16n hqn 960 xe:

4 = 38.d2 = 38.202 =15200

206
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- Tinh bien dO luc cit do m6i. Tinh theo t6 hqp tdi tro. ng mdi 1, khi do co hC s6 t6i
rangyL = 1.50 hQs6xungkich ( l+ IM)-  1 .15.

- voi tai trang m6i hCn tludng dnh hudng Va nhu tr€n Hinh 3.43.

\'- .,' ),< A 11"'1
zrYe' )c  - ' ' - "  ' - '  +145 ( l -0 '8448)-294 '47 lkN

Luc cit l6n rAt:

vA,*:0,5.1,50.1,1 5.294,47 t--.253,981kN

V,r-i"= 0

Dlen q9 ruc car rnang qung:

= 126,99kN

- Tinh lgc c6t ngang moi cho mAi don vi chiiu ddi. vi ciu thing Fru, = 0n€n:

' . '  
- . '  -VaQ, S r _ , f a t _  

r'rrl

Q = M6men tinh cia phAn b6 tdng d6i vor rryc x,6 .

Q = 443,73x102 x970,4 + 6'1,46.102 .820,4 + 20,24.840,4 = 50197906

= 50197,903. l0rmml

I  ?6  00  l 03  -  5n t07  0n6  ro l
v" .  =-=46,238Nhm.-  13786711.10 '
Budc neo chting c6t theo diiu kiin moi:

,n .2 ,  2 .15200 - - -  . -^
o) /.406rnm.' 

v 46,238
- Lp: mdt cit c6 mdmen duong l6n niat d gita nhlp n6n chi€u dii Lo = 29m.
- L"; kh6ng x6t do cAu thing.
- Tinh t6ng tgc cit danh tlinh (P):

Vt cdu thSng n6n P=Po

fo.ssrle^
P-=min{  

. .  '  "
' 

ff, (Dt* +bftrft +br"tf.)

I  0 .85.30. ( l  75.1 80 -  400.1 20 -  120.1 20)  q621700N
-- minl = 9623700N

IJ45.(2250.25 . 600.40 r 400.30 ) = J | 826250N

Pe=9623700 N :9623,70kN.

20'1
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- Suc khe,ng cit cua mot neo dinh:
r-

Q, =0,5As"{fcEc < A,cf,,

A-": Dien dch mat cit then dinh A." = 4 - 3l4mm2 ;
4

E": m6dun dar ha'i cria bc t6ng E" = 28109MPa.

Q, = 0,5.314..6b28109 =144172,68N >As".fu =314.415 =130310N

L6y Q"= 130310 N: l30,3lkN.

Sirc khSng cit tini to6n cira neo tlinh:

Q. = o.".Q' = 0,85.130,31 = 110' 764kN .
- Sti tugng neo tu giii vdo giiia nhip theo di6u kiQn cuong d0:

" P 9623.70 ^
n =: -  =  : : :1  : :  =  86,88

Q, I  10.764

L6y n = 102 dinh, b6 tri thdnh 51 hAng, hdng thu nllAt c6ch dau darn 100run'

hdng cuiii cung dfng mit cit gita nhip, tt d6 c6 c6c khoing c6ch hdng dinh ld:

P - 
29300 - 100 = 584mm, nhd hon budc dinh theo didu kiQn m6i 657,468mm vd

5'7
nh6 hon kho6ng c6ch tiii da quy din}I 6o0mm.

Trcn m6i ddm c6 102+100=202 neo dinh.

4.1. Kll]il

Trudc
khop d hr
chiu tgc d
tinh to6n
chlu u6n.

Khe d
gi6 thgc ti
dgp, drim I

Tuy va
cAu th6p r
d6 chi phi

Lau gfi

rAt phrlc q

lj' hon, ci
chidu dai
gian hay c

4.2. PHAI

C6 nhi
lo4i th6ng
gidn girim

4.2.1. I

uau gr
(Hinh 4.1
vd gidtr ct
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Chuong 4

cAu r4o rnr cAu Nup cAu crAl,l rHEp
rnax oUonc 6 rO

4.1. KH,ir N|FM, UIJ xurlgc olEru vA ru4u lr Ar oqNc
Trudc tl6y ngudi ta quan ni6m gidn ld hC thanh liCn k6t v6i nhau chi bing

khop o hai dAu n€n khi dua tei trAng bAn then thanh vd nft thi c6c thanh guin ahi
chiu luc dgc truc (k6o, ndn). Ngdy nay do c6ng cu tinh toen da ri6n bQ nhi6u, khi
tinh to6n c6 th6 xdt nft cfng. Do tt6, c6c thanh gidn vua chiu luc doc tryc, vua
chiu u6n.

Kh6 ndng chiu lgc ngang cia cdu gier t6t hon so voi cdu ddm do diOn tich ch6n
gi6 thuc t6 n1I6 hon, khoeng c6ch tim hai gidn chri lin. Cdu gidn c6 thd c6 hinh d{ins
ttgp, <ldm bAo ydu cdu m! quan.

Tuy vfy cAu giAn c6 nhugc didm ld c6u tgo phrlc t4p. Cdu gidn th6p n6i ri€ng vd
cdu th6p n6i chung chiu rinh hudng l6n cua khi h{u, m6i trudng n€n rdt d6 or gi do
d6 chi phi cho c6ng t6c duy tu beo du6ng vd sira chta t6n k€m.

Cdu gidn thich hqp cho cAu nhip lln vt khi d6 ding cAu ddrn tht m6i ni5i dAm cht
ret phtc tap. Vdi nhirng cdu c6 chiAu ddi nhip nh6 hon 4O-50m thuong cdu dAm hgp
l! hon, cdu c6 chidu ddi nhip 16n hon 80m thuong thi gidn hqp lf hon, nhftng cdu co
chiAu drii nhip tu 50 d6n 80m thi phAi so s6nl ky vA kinlr t6 ydL ky thuat dii xric dinn
gidn hay dAm, phuong 6n ndo hqp li' hon.

4.2. PH.AN LOAI CAU CIAN THfP

C6 nhi€u c6ch phdn loai cdu girin thep tuy nhiCn d day chi trinh bdy c6ch phan
loai th6ng dung n1lAt D theo so dd tinh hgc, theo 116 cAu gidn th6p c6 c6c so dd: cAu
gidn girin tlcrn; cdu gidn hdng vd cdu gidn li6n tUc.

4.2.1. CAu giirn gi6n ttan

Cdu gidn gi6n don thudng c6 c6c sq dd: gidn chir c6 hai dudng bi€n song song
(Hintr 4.I I a tt6n Hinh 4.1 I k), gian cht c6 m6t dudng bi6n hinh tta gi6c (Hinh 4.1 ll,m)
vd gian cht c6 mQt dudng bi€n hinh parabon (Hinh 4. I I n,o).
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