
Phah il

uitru TiilH T0[11

i--al

l3a-t

E : J

. Chuong V

CAU DAM THEP L$N HqP
VOI BAN 86 TONG C6T THEP

s.l.  so LrEu DAU VAO

Chidu ddi nhiP (Lr):

Chidu dari nhip tinh toAn (1,ll):

Khd ciu (K):

Trii trQng:

56 lugng dam chi (Nb)l

Khodng crich gifa cIic ddn chit (S):

5 . t .1 .  VAt  l ieu

5.1.1.1. Thip

Cudng d0 chdy (Ft):

Cuong d0 chiu kdo (F,):

Md dun den h6i cua thdp thudng (E,):

Thdp duqng hdn li thdp co ban 436lM270 cdp 250'

5.1.1.2. BA 6ng

Be tdng sir dung cho bdn mgt c6u ld b6 t6ng c6 fc' = 30 MPa

5.1.2. M{t cit ngang

Xem h inh  5 .1 .

24,6n1

24,0m

10,5m

HL93

6

1 ,9m

250 MPa

400 MPa

200000 MPa

l 8 l
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L  n leu  d

,Chon l,

5.2.2. N

Tinh car

Ifitttt 5,1. Bi hi chung vd ml clt ngong ciu

s.2. cHgN Tr6T DrrD,N

5.2.1.  Chqn t i6 t  d ien chung

5.2.1.1. Chiiu cao din chi

Theo khuyiln ngh! cua AASHTO cho dim I6 didt 2.5.2.6.3 vd chidu cao dim tii i
thrdu h 0,04L doi vqi d,rn] giin don vd 0,032L d6i vdi dAm lien tuc, do dd chicu
t6i thi,au cia dim thdp li6n bgp dugc x6c dinh ld:

h >0,04L ) h>0,04 x2400A = 960 (mrn)

Chon chi6u cao ddm d = I 100 (mm)

Chidu ddy cira biin mft cdu lAy khdng n€n nhd hon l90cm (c6 cQng
ltrp ch6ng hao nrdn) d6 dam brio cho ddm thdp dn kha nang chiu lFc
chiou ddy cria bdn bO t6ng duqc xdc dinh theo AASHTO:

h,,,i,, = (s + 3000) / 30 = (1900 + 3000) / 30 = 16.l,JJ (mm)

Chon chidu ddy cua bdn mqt cdu 1" = 200(mnr.

5.2.1.2. Titrh cAn xi'ng ciis nit c ngang (A6.10.2.2)

ChiAu cao sunn d im:  D = 0,95r t  =0,95x i  100 = 1045(mm),chqn D= 1050(

Tn di€u kiQn: b, > D / 6 = t 050 / 6 = I 75 (nnt)

ChQn ban bi6n trOn co: b,,. = SA6 6*\6Un bidn duqi c6 bf = 400 (mm)

Tir didu kiQn: + / 2tJ < l2 + tf >bt / 24

Bar bien tren: b,, / 24 = 300 / 24 = 12,5 (mm) -+ t't = 25 (mm)

Bin bi€n dudi: b, / 24 = 400 / 24 - 16,7 (rnm) + ry = 25 (rnm)

t82

rrong d6:

them 15
Ddng

Suy ra:

Gioi han

s.3. TiNH l

5.3.1.  x{
Lnteu lon

5.3.1.1. D

l nreu rQn

Vdy chiiu

5.3.1.2. D,

Chidu r6n1

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  _ i , - :

Chi6u ddy vdch: tt di€u kiCn: l/ > 1,1t,,+t,"<t1 / I,l = 25 / l,l = 22,7 (mm)

Chor 1,, = /6 (nxr)

5.2.2. Ki6m tra tinh cin xting (A6,10.2.2)

Tinh cdn xfng cua v6ch duo. c kiem tra theo cdng thfc 3.50:

o , t  s \  <  10
1,,

trong d6l
1,. = 56,25 (mma) - m6 men quiin tinh cua bdn bi€n chiu ndn ti6t diCn thdp

d6i \ oi lr,rc lh;ng dung cir mAt nhing \;ch:

I,,, = 133,33 (n'tm5) - m6 mcn qudrr t inh cua ban bi6n chiu kio l i6t diCn thip

d6i voi rruc thing durg cua mal phing vich.

'  t  a t
Suvra:  g .1 ._ : - :=)u  25 -0 .42< ro'  

I  1 r  l 3 j ' 33

Gi6i h4n ndy ttitm bclo cho viQc tinh todn 6n rlinh xodn ngang lit c6 hi(u qua.

5,.1. TiNH DAC TRU'NG I{iNIT HQC

5.3.1. Xic dinh chidu r$ng c6 hiQu cia brin rn{t cdu

Chidu rQng cd hiQu cria brin mgt ciu dugc xdc dinh lheo mqc 3.2.4.1.

5,3,1.t. Dii wi,i lAn tuong

Chi,lu rQng c6 hiQu ban cdnh d6i voi ddm trong dugc tinh nhLI sau:

lo,zs 
xzlooo = aoaon'n 

I
b.  =  min  l  l2x200+ max(  I6 ;300 /  2  )=  2550tnn t l

l ,noo,n,n )
Vdy chidu rdng c6 hiQu cua ban c6nh dAm trong b"= 1900 rnnr'

5.3.1.2. Diii etii ddn ngoAi

Chilu rQng c6 hiQu ban cdnh di5i vdi diim ngo,ri dugc tinh nhu sau:

.  fo,t25 " 24ooo =,3ooonuu 
I

b,=L +r1n;n1a * zo0 + rrn4 2 ; 300 / 4 ) = I 27 5 ntr, I" 
lrronun l

::..ft
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Vriy chiiu rong cd hiqu cua ban cdnl ddm ngoer b.- l8l0 mm.

5.3.2, X6c tlinh alic trung hinh hgc

5.J.2.1. Gidi do{rn tiA dien chw lit hqp li dien ddh thlt,)

K6t qua tini to6n dic rung hinh hqc cta ti6t diin chua lien hgp duec ghi trong
b.ing 5. l .

Bing 5.1. Dic trung hinh hQc ciia ti6t diQn chua li€n hqp

5.3.2.2. Gisi .Iogn tiiit dien nOn h{/p ddi hgn

Theo corrg rlruc (3.5). be rong chuyen d6i cua ban bd t6ng duc'c tinh:

,  b .  1810
b. . , .=  =  - -  -76.25 (mm)

3n 3x8
Kdt quA tinh todn dqc trung h)nh hgc cua ti6t didn chua li in hgp duoc ghi trong

bnng 5.2.

Bing 5.2. X6c tllnh d{c trung hinh hgc ciia tidt dien lien hqp d}i han

M6 men kl

Md men kl

5.3.2,3. I

be tong (

Ktlt qurt r
bing 5.3.

Di€n tich di

M6 men qui

Khoang c6cl

r KhoAng cdcl

I Khoans cdcl
t -

I 
Khoang cech

I \,16 men quar

I Md men khel

| \46 men kher

J 
Vo men kh6r

Khodng cr

MO men q

M6 men k

Dac tnrng hinh hoc Ki hiCu cie ki Ddn vi

Dien tich din thdp Ar'tc 0.0343 2m

Mo men quio tinh tinh d6i vdi x Qtc 0 .0175 ml

Khoeng c6ch ti mdp chiu k€o d6n trlrc trung hda NC ykc 0.5110 n1

Kho jnE  c i ch  I i r  m ip  ch iu  ncn  d in  t f l r c  r rung  hoa  \C !'uc 0 .5890 m

M6 men quiin t inh chinh d6i vditrqc NC I N c 0.0065 m

M6 men khdng u6n tho chiu k6o si. 0.0128 m3

M6 men kh^ng u6n tho chiu nin sinc 0.011  I mr

Dac trrng hinh hoc

DiQn tich dirn thdp

M6 men qurn tinh tinh d6i vdi x

Khodng c6ch gif ia truc NC va LT

Khoing ciich tir mip chiu kdo diin trpc trung hda LT 738.442

Khoang cdch tir mdp chiu n6n d6n truc trung hda LT 361.558

184
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D?c trltng hinh hQc Ki hi€u Gi, tri Don vi

Khodng crch l ir  mdp tren cua bin dCn tr irc LT r,;T 611 .558 mnt

\ ' f6 mcn quen tinh chinh dii ivoi truc LT ILr 0.012 m

\'16 rnen khing u6n tho chiu rrdn Si. 0.034 m3

\ '16 men khdng u6n tho chiu k€o sl. 0.017 ml

\ '16 mcn khing u6n th6 chiu nin l i€n hgp sf-' 0.020 mr

Bnng 5.2 (ti0p theo)

5-3.2.3. Qiai dogn tiit tti(n an hqp ngfu hgn

bc rong cnulen oor cua oan oe Iol lg la:

, b" l$a
o r t r= -=  

,
= 228,75 (t1.^111)

K6r qui tinh to.in dic tnrng hinh hoc cia ti6t dien chua li€n hqp dtrgc ghi trong

odng 5 .3 .

Biing 5.3. Dic trung hinh hgc ciia ti itt diQn lion hqp ngin h4n

D4c trung hinh hQc Ki hi0u Gi6 l r i Dor vi

Dien tich dim thdp Asr 0 .080

Md nlcn quin t intr t inh d6i voi x Qst 0.034

Khoing crch gi ia lruc NC vi '  ST b 422.352 mm

Kholng ci ich t ir  mip chiu kio don truc lrung hda ST r'!r 933.352 rnm

Khoing ci ich t i l  mdp chiu nin di ln trqc trung h6a ST )11? 166.648 mm

Khoing cich t ir mdp tren cira bdn den tfuc ST r!1; 416.648mt1l

M6 men qu6n tinh chinh d6i vditruc LT Jst 0.017 m

M6 men khing u6n th6 chiu n6n s!r 0.104 ml

M6 nen khdng u6n th6 chiu k€o 0.019 ml

M6 men khiing u6n th6 chiu ndn l i6n hgp sl; 0.042 mi

185
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5.4. TiNH TOAN Hf. 56 PHAN 86 NGANG

I nam so oq cung:
Ke=n( l+ le tc )

trong dol
n -  t j ' s6  116 dun ddn h6i ,  duo.c  t inh n=E, /  E"=200000/  25000=8;

A - di6n tich dAm thdp, dugc tinh A = 34300 mm2;

l - mO nren quen tinh cia dim thdp, dugc tinh I = 6,5 5 x I 0e ( nna ) ;

e. - khoAng c6ch gii'a trqng tdm dim v?r diim thdp, dugc tinh: e r= 739,2mm

Thay viro ta duqc:

K e,= n( I + Ae2 e ) - 8( 6,5 5 x I ae + 34 300 x7 3 9,22 ) = 2,02 x t 0t I (mm4)

5,4.1. Xic dinh h$ sii phdn b6 md men vh h,rc ciit cho dim gita

Mlt cit ngang cdu q hlnh 5.1 c6 dang mit cit ngang lo4i a trong bAng l.20 Do

vdy, dr,ra vdo bdng 1.2i va bAng 1.23 cec dieu kiQn 6p dgng d6 tinh irQ sd phan bii

ciin dugc kidm tra:

1 I 00 < S = l 900 < 4 900 (ntm), l I 0 < t, = 2 00 < 300 (mm),

60A0 < L= 24000 <73000(mm\, Nu>4,

v i  4x  l |e  <Kr=2.02xt011 <3x l0 t2 ,OK

K6t qud tinh todn hQ s6 phdn bil ngang md mcn vd luc cit cho clim trong t
phuong phrip AASHTO dugc th6 hien fong biing 5 4.

Bnng 5.4. HQ sii phnn b6 ngang m6 men vi lqc cit cho dAm giia

HQ s6 pl

He so pl

t o i  e  =  0 . i

nghia )A --

5.4.2. X6c il inh hQ s6 phAn b6 m6 men vi lu. c ciit cho dim bi6n

5.4.2.1. Xdc dinh h; s6 phdn bi m,i nen cho dtim biin

H€ si5 phdn bi5 ngang d6i v6i mot lin xe chdt tdi dugc tinh theo phuong phdp

bAy. Hinh 5.2 th6 hien crich tinh hQ si5 phAn b6 cho dim bi€n th6ng qua viQc xdc

6p luc I6n dim bi6n do hoat tai duqc dat tai vi tri sao cho bAt lgi nh6t

186

I \ l I  OO.

s,4,2.2.

r 1gso l
Truong hq

ne so pl

Xdt xe vd nguoi
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)o

t\r

0 1

880 |  1900

IIinh 5.2. Phnong phcip din biiy

Khid6, ep lgc ndy dugc tinhl

I
R"E = -(0,946 + o) = 0,47 3

Hc id fhin bd ngrng cho d.ur bidn voi mdl lin chil tfl i lr:

ngfl = n'' P,r,' = 1'2x0'473 =0'568

Ilr' sir phin hd ngcng ,l6i v.ii hai lray nhidu Lrn rc duoc tinh:

''g,1,[ = o' 
"r'' '

tdi c = 0.77 +lc>/.0 vr\ r1,, l ir khoung cilch tu mcp trong lan can cl6n dirn bi€n,
2800

nghia ]i J00(d. =50A<1704 mm. Thay vdo, ta duoc:

"=g.77*J lL=g95 
- )e= t  o ,

2800

vi r :  n ,g f ,E = 1,A"6,545 =9,515

5.4.2.2. H! si phin bd tltr cit cho ltin biin

Il0 s6 phdn bO d6i vdi mot lin chAt tai xdc dinl theo phuong ph6p don bn)
Trlrdng hgp niy tuong tg nhu tinh hC s6 phdn b6 mO men cho diim bi6n, nghia ld:

ngfE -  1 ,2  
"6  '47 j  =  9 ,563

He s6 phAn bd di5i vdi nhidu ldn xe ch6t tAi dugc tinh:

n'g/E = 
" ""vr 

'
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HiQu irng do tAi trgng gay ra trong dAm chi dugc xric dinh nhu c6ng thLic (3 3

vA dugc viilt l4i tuong ung voi cdc trang thdi gidi hqn cho mQt cau thdng thuong nl

vdi: e = 0.6 +L.vit -300 < cl" = 500 < 1700 (mm). Thay viro, ta dugc;
3000

"=s.6*JlL=0.77,1000

vir ^gf;E = o,zz "o,aoa 
= o,s'r

Kilt qud tinh torin hQ s6 phdn bd ngang mO men vd lqc cit cho ddm bidn
phuong phdp ddn bdy dugc the hiCn trong bang 5 5.

Bnng 5.5. HQ sii phAn b6 ngang md rnen vd lgc cit cho ddm bi6n

5.5. TiNH TOAN HIEU TINC TAI TRQNG

c6Dg thuc (3.33-l) d6n (3.33-5).

5.5.1, Tinh noi lgc do tinh tni

5.5.1.1. Cdc thdnh phin tinh rdi

Tdi trang ph6n b.1 do finh tai t6c dung lCn dim dugc ghi trong bAng 5 6

Bing 5'6. Tinh li i cria dim ) .J . . f .J .

\16 mer
nhu sa

Tu,rng n

X6t xe vA nguoi

Don viC i6  t r iKih ieu

Trong luong he l idn kEt

TrQng luqng neo

Irong Iugng lan ccn tay vin

Trgng lugng d6 via (n6u c6)

Trgng lugng l6p phLi

Trgng luong bdn mit ciu

r88

cucrng
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5.5.1,2. Dudng dnh hu'dng n|i lqc

Duong anh budng noi lfrc t+i cric tiiit dien tinh todn dugc the hien trong hinh 5.3.

D a.h Vu4

) - l

I
t 1

{
O a h [ 4 u 4

l l l l r -
"Nfilll1lilfiilxffiL -:i*'-

3

Iliuh 5.3. During itntt hu.i !: n,i lttc l4i tric liA clian l il1h bAn

5.5.t.J, K,:t rluti tinh roin n,2i hlt rlri ctic tiit tli,,|n

MO n]cn tai vi tri gi0a nhip theo lr?ng thdi gioi hAn cuong dQ vd st dlrng dugc

rinh nhu sau:

M',u,.' = {(n,.r rr.DC +4,.y u,,.DW)la

= t  x  ( t ,2 5 x l  7,07 + 1,5 x 5,22) x7 2 = 2 |  00,00 (kN.m)

M ll, = t 
" (t,o " 

t t,a7 + t'0 x s,22) x7 2 = t604,80 (kN m)

Tuong tU c6ch tinh tren, m6 men lai cdc ti6t diQn cua dAm dqc theo trang thdi gioi

han cuong dQ vd sti dung dugc ghi trong bang 5.7.

I
t -

I
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Su d fngGii tr i  mo men do t inh tdi gdy ra Cuong d6 I

Mer cdt

918.73

\  57  4 .97 1203.60

t 504.50

1426.49M6i n6i

Gi, tri ltrc cit do tinh tei gay ra Cuong  dq  I

Mdt cet

267.47

200.60

175.00

M6in6i

Bing 5.7, MO men do tinh tai gAy ra theo cic treng th6i gi6i h4n (kN.n)

LUc cit tgi vi tri g6i theo treng th6i gi6i hqn cuong d0 ve st dung dugc
nhu sau:

vfD' = {ll,.r oc.DC - 4,.y r, .D W )lo
= Ix( t ,25 x l7,07 + t ,s  x 5,22)x(12 -0)= JJ0,0 (kN)

l/iD = t 
" 

(t,o 
" 

t z,o7 + t,0 x 5, 2 2) x (l 2 - 0) = 2 67,1 8 (kN)

Tuong tu cach tinh ffen, luc cit tei c6c ti6t diQn cria ddm dgc theo tr4ng th6i
han cudng dQ vd su dgng dugc ghi trong bdng 5.8.

Beng 5.8. LUc cit do tinh tei gay ra theo crc trgng thii gidi han (kN)

5.5.2. Tinh toAn noi lltc do hoAt ti i

Nqi luc do hoat lai gdy ra trong ddm duoc xdc d!nh lheo c6ng lhuc scu:

u - \n,.t u.^s t, .l(| | tr4 \.1P,.y, - p I rt l- n, v,c p.P L,DII

190

5.5.2.1.

-_Dgong r
5..1 vd hini

Tung dQ
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5.5.2. t. Drdng dnh hudng nOi hlc tgi tiit (tien bdt k)

Dudng dnh hudng m6 men vir lgc cit tqi ti6t diCn bdt kj, duqc th6 hien trong hinh
i.4 vi hinh 5.5.

Lji:-:I'I 
'' -l

Ilinh 5.4. Dting dnh hu\ing m6 men tqi tiit dien bijt ki

T l
t t

\ = x '

..,_, d
t--9-1

|  , - - '
L - '

mnh 5.5. Dldng anh htong luc c& kti ti, dien btit ki

5.5.2.2. M6 men do hogt tiii gA! ra

Tung dQ dudng dnh huqng m6 men tai cdc tiilt diQn dAm dugc ghi d bang 5 9.

Oah VN

1r --

_*

.,3
:--<

l 9 l

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


BAng gi6 tri tung d0 dudng anh huongMit cdt

Khoing cdch

Khoeng c6ch

Vdr cit

Tung d0

Khodng cach

M6i n5i

Khoang c6ch

Mdi n6i

Khodng c6ch

Bang 5.9. Gii tri tung alo alui/ng Arh huong (n) M6 men
1a.9u dung

Miil=

= t ,0

, , sD

Tuqng t!
grdi han cui

s.5.2.3. L
TLing d6 d

M6t c6t

Ao i

L/8

Lt4

3L/8

L/2
M6i n6i

192
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|  - l  : r l

MO men do hoat tai gAy rc tei vi tri gi0a nhip theo trang th6i gi6i h4n cudng d6 I

vd su d\rng dugc xdc dinh theo c6ng thfc sau:

|  |  I  . l
Ml' l  .  ) ,  t1,.y,, .u,g,,  .1 1t,  r  u 1.1 e,.y, - n t  ul '  n,.r r t  r .P L o, l l

|  
-  --L -* I  l

= 1,a, { t ,75 t  0 ,5681t  ,25(115 x6 + t45 x  3 ,s5 + 35 x  3 ,ss)+ 9,3 x7 2fJ

= 2607,61 (kN.m)

t t f l ,= t ,o"fr t ,s*0,56sU,25(t45-6+ t45'3.85+35> t  ts)+t  s zz)J

. = 193 7,08 (kN.m)

Tuong tlr cich tinh tren, mO men tai cec tiilt diQn cua dAm dqc theo tang thdi

gioi han cuong dO ve sri dpng dugc ghi trong bang 5.10.

5.5.2.3. Lvc ciit lo hogt tdi gAY I

Tung dQ duong dnh huong lgc cit dugc ghi tong bdng 5 1 l '

Bdne 5 .10 .  MO men do hor t  ta i  gey  ra

Tr?ng thdi gioi hqn Cuong dq I Sn dvng

Mqt ci ! (l) (m,
Truck Tandem Max PL

(kN/m)
LL

(kN/m)
M(kN.m) M(kN.n1)

lPr.yi tPi Yl lPr'Yr

G6i 0.000 0.000 0.000 0.000 0.000 9.300 0.000 0.000

Lt8 I1 .5007 37 .563 561.000137.563 0.000 9.100 t207.6 t4897.084

Lt4 54.000l23 t .3 75 957.000r  231 . I75 0.000 9.300 2029.17 0 1507.384

3Ll8 67.5001500.250I r 88.00tr 500.2500.000 9.300 2488.0441848.261

Lt2 72.0001563.0001254.0001563.0000.000 9.300 2601 .610 1937.082

M6i  n6 i 64.0001425.167l  l 29 . l l l r425.161 0.000 9.100 2362.398t7 54.925

Bing 5.11. Tung tlQ aludrng enh hudng lUc clt

Mlt cAt t 2

G6i 0.000 4.300 8.600 0.000 1.2001.0000.8210.642r .0000.950

L/E 3.000 7.30011.6003.000 4.200 0.8750.6960.5170.8750.825

Lt4 6.00010.30014.6006.000 '7.200 0.7500.5  71 0.3920.7  50 0.700

3 L/8 9.00013.30017.6009.00010.200D.625 0.4460.2670.6250.57s

U2 12.00016.30020.60012.00013.2000.5000.3210.1420.5000.450

M6i n6i 8.00012.30016.6008.000 9.2000.6670.4880.3080.66'70 .611

-i 9l
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Lgc cit do hoqt tdi gey ra tai vi tri g6i theo tr4ng thAi gidi h4n cuong dQ I vd irgng
thdi gidi h4n su dung duoc x6c dinh theo c6ng thlic sau:

I r ' t . lvf u' = 
Iry, 

y,r..e u 
lU 

+ I M ) t P, y | + r,..at 
)+ 

n,.r n.s,.PL.olJ

= 1,0 
"{1,75 "a,56sU,25(145 

x 1+ 145 x a,s21+ 35 x0,6a2)+ 9,3 x 12f \

= 466,88 (kN)

v i\ 
L' = t,o r {t,s " 

o,s 6sU, 2 5 ( 1 4 5 x 1 + 1 4 5 x 0, 8 2 1 + 3 5 x 0,6 4 2) + o, l x t z)l

= J46,82J (kN)

fLrong tq cich tinh tr6n. luc cit rai cic t iet didn cLla dinr dgc theo trang thdi
hqn cuong dQ vi sir dung dugc ghi trong bang 5.12.

Beng 5,12. Gi6 tri luc cit do ho+t ti i gAy ra (kN)

5,5.2.4, Tinh todn nO nen vA lq'c cdl .!o xe liii mtji gA! r(

Tung dQ ducrng tinh hudng m6 men vA )gc c6t cira xe tdi mdi dugc ghi trong
5 . l3  v i  5 .14 .

B6ng 5.13. Tung tlQ dudng inh hu&ng m6 men (m)

- 
Met cil

c6i

L/8

U1

3L/8

L/2

Ap dunl
mol ga), ra.

M6 men

Mt . :

Tucrng t1
qon Iai

-\lar cil

G6i

L/8

U4

lu8

U2

l-gc cit do

Tuong tu I
con lai. tr

Vo=

Trqng thd i gioi hqn Cudng dq I

Tandem

286.479214.500286.419 466.881

245.854

205.229159.50020s.229 3t7 .396

247.853

123.979 t23 .919 18t.77'l

M6 i  n6 i 178.t46 141.t67 178.146 201.053
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Mir cit ^2 lt lJ

cdi 0 0 9 1.000 0.625 0.446

L/8 3 3 t2 16.1 0 .87  5 0.500 0.321

Lt4 6 6 t ) 19.1 0 .750 0.375 0.196

lL/8 9 9 l8 22.3 0 .625 0.250 0.071

Lt2 l2 12 2 l 25.3 0 .500 0 .125 -0 .054

Bing 5.14. Tung alo tludng inh huong lgc ciit

Ap dqng cdng thuc (3.33), ta xac dinh dugc gid tri rn6 nrelr vi luc caL Jo xe ti i
nroi gdy ra.

M6 mcn do xc tii mdi gay ra tqi vl tri giira nhip drl(Jc tinh:

M t  : - 1 . U . / J . U , ) ( , d  1 . 2 . 1 L l ) \ 1 4 ) . 0 . U  I  l 4 J  / , J  J ) . J , d ) , ]

= 498,98 (kN)

llnng ru nhu \iy. Ir rinh roin nro mcn co lrd s6 do re t.ri moi gil r ' .r t.r i cic t i.1t
J rc r r io r r  l : r i .  K .1 l  qu i  r inh  to in  Jugc  gh i  l rong b l rn8  5 .15 .

Luc c6t do xe tii mdi gay ra tai v! tri giii dugc tinh:

vo  =  I  x0 ,75  x0 ,568 /  1 ,2  x l t , l5 (145 x  1 ,0  +  145 x0 ,625 +  35  x0 ,116) l

= 102,J6 (kN)

Tuong tq nhu vay, ta tinh todn lqc c6t c6 hQ s6 do xe tAi m6i gey ra tai cic tic!

di€n cdn lqi. K6t qud tinh toen duqc ghi trong bdng 5.16.

B ing  5 .15 .  C i6  t r i  m6 rnen do  xc  t : i i  n r< i i  g iy  ra  1kN. rn)

Mit cir l
Xc rii

M (kN.m)
)Pr.Yr

c6i 0.00 0.00

L/8 630.94 251 .58

Lt4 1023.3  8 4l'7.',l9

3 L/8 1244.69 508 .14

Lt2 t222.25 498 .98
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BAng 5.16. Tinh toin lqc cIt do xe tii m6i gny ra (kN)

Mit cet
Xe tai m6i

v (kN)
xPr'Yr

G6i 251.23 102.56

Lt8 210.60 85.98

Lt4 169 .98 69.39

3 L/8 t29.35 52.8  t

' LtZ 8  8 .73 36.22

theo tr'?ng thdi gioi hqn Dr6i thi ndi lqc bing tdng luc cit do tinh lrii cong vdi hai len

lLrc cit do hoqt tai gAy ra.

K6t qud tinh toan noi l\rc do tinh tdi vd hoat tAi duoc ghi trong bdng 5.17

5.6. XAC DINH UNG SUAT TRONG CAC GIAI DOAN

Uhg sudt 1 trong dAm thdp vd trong ban bC tdng ctra ki:t c6u dim lien hap duo.c

xlc dinh theo c6ng thfc (3.30a) vn (3.30b).

TAitreng trong c6c giai do4n clugc ghitrong bdLng 5.18.

196

t ; . -r f9ng tuqng
Trqng lugng

I Trqng lrgng
Itong luong

Tai trong ldn
Tii trong ng

*-r__+_

KOt qud tir
rhep lien hqp

5.6.1. cial

5.5.3. T6ng noi lUc do ho4t tl i i vir tinh tAi

N()i lqc tai cic mat cdt bang t6ng nor luc do tinh tai vi ho?t tAi, doi v(]i lfrc cdt

U'ng .,

Ung su

5.6 .2 .  C ia i

0ng suir

Ung suir

Bing 5.17. T6ng ho. p n$i lqc trong dam chii

M41
cit

TTCLI cudrrg d0 I TTCH sir d\rng TTC[1 mdi

M6 mcn Lirc cit Mo me LlLc c6t MO men Luc cit

0.000 816.874 0.000 614.293 0.000 472.596

L/8 2126.317 652.900 r 5 99.1 85 490.6 t5 257.580 372.559

Lt4 3604.142 492.392 2710.985 3 69 .513 4t7 .793 2',72.521

3 L/8 4456.7 5 8 33 5 .351 3352.7 63 250.986 508.144 172.484

L t2 4707.572 lqt.177 3541.881 r 3 5.034 498.984 72.441

M6i
n o l

4229.031 387 .313 3181 .415 290.209

Max 4707.5',72 816.874 3541.8E3 o 14 .291 508.144 492.036

Uhg suir
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Beng 5.18. T.ii trgng trong dem th6p theo cdc giai alo?n

Loai tai trong Ki hieu Gi6 rri Don vi
Trung luong bin mat ciu

D1
9.3  8

t2 .66 kN/m
Trong luong bdn than dim thdp + hC lien k6t 3 .28
Trong luong lan can tay vin

D2
4.40

9.62 kN/m
Trong luong l6p phlr 5 .22
Tdj trQnglan

LL+ lM
9.30 9.30 kN/m

Tii trong ngudi 0.00 0.00 kN/m

Bing 5.19. M6 men c6 he sd t?i vi tri gifta nhip (kN.m)

Mot

I2 .00 6.00 72.00 1140.202 959.76 2607.610

KCt qud tinh todn ung suat trong cdc giai do?n vd fng suat tong cdng trong ddm
thdp lien hop dugc ghi trong bting 5.20, 5.21,5.22 vit 5.23.

5.6.1. Giai aloln dilm thdp chua lion hqp vri ' i  bin bd t6ng

5.6.2. Giai do4n ti6t diQn li6n hqp dii h?n

Bing 5.20. il 'ng suit uiin trong ddm chua ti6n hgp

Md men Mr,/ (kN ) I140 .20

0ng suit tai rrdp trdn dim thip
Si,c (nl) 0 .0r  t1

/,i(. (MPa) t02.57

Ung su6t tai nrip duoi ddm thip
sf. i mrl 0.0128

/j. (MPa) 88.99

. Bing 5.21. t ing ruiit uiSn trong dim li6n ho. p dli h1n

MO men MD' (kN) 959.7 60

Oirg sudt tqi mdp tron ddm thip
Si , .  tnr ' t 0.034

Ji, (MPa) 28.0  7

0ng suit rar Inep duoi dim thdp
sl, ( t') 0.017

tr (Mpa) 57.32

ung suat tei mdp bC r6ng
si; (-') 0.020

/li (MPa) 1.978
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2607.6r0

S!, (t')
Ung su^t tgi m€p trdn ddm th€p

If (MPa)

J3' ( t')
0ng suit tai m€p du6i dim thdP

139.83f, luray

Ung suet tai m€p bC t6ng
lJ; (MPa)

Ung suet tai rrr€p trdn dim thiP

286. l4Ung sudt tqi mip duoi dim thiP

Ung sudt tgi rnip b0 t6ng

5.6.3. Giai alo4n ti6t diQn li6n hqp ngin h4n

Bdng 5.22.  t lng.u i t  u6n t rong d im l i6n hqp ngnn h4n

lion hqp (MPa)

2.60

5.7. SUC Ir

5.ft1. M
M6 men

Vi vay. n

Tho dud
duoc tinh nl

1

0

Vay, m0

M,

s.'7,2. X6

s,7.2.1. ^
Cdc luc d

Ciic luc dr

5.6.4. ng su6t t6ng cQng trong cdc giai doln

Bdng 5.23. tlng suit t6ng cQng cria ti6t diin

suit tdng cdng cua cdc giai doan tinh toin.

1.98

Hinh 5.6 b, c, vd d lAn luat th6 hien cdc bi6u dO rlng suAt ung.voi giai doan

lion hgp, li€n ho.p dai han vir l i6n hgp ngdn hen Hinh 5 45e the hlgn breu oo

, S T

LT

NC

ST

LT

NC

88 99 57.32 139.83 246.14

a) Dl c) d) e)

Hi,th 5.6. Lfng suA u(in tong clin li6n hqp:

d Ti;t (li,n: b) Giai ttaan chuu litn hqp: c) LiAn hpp ddi hctn;

(, LiAn hqP ngin hqn: e) Tdng h(/P tng tuAt'

, viich li
t6ng cia I

t-

198
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s.z. srJc KHANG ctl rrEr or4x

5.7.1. Md men chay

M6 mer' M o, c6 th6 tim duoc tu phuong trinh (3.34):

M D I  ,  M D ?  M 4 D

srvc str -sr

Vi vay, mO men chAy M.], dugc xric dinh bdi. M, = M p1 + M rt + M,

Tho dudi cirng cia dim thip sE dqt d6n gidi han chay ddu ti€n. M6 men Map

duoc tinh nhu sau:

"!o-?!t *nl^1'l! * !11= ;,so, to' -', M AD = 20I0.88 (kN.m)
0,0t3 0,017 0,019

vay. nlo men cnay cua ller orqn se ra:

M v = 1 140,202 + 959,760 + 2010,88 = 4ll0,84(kN.m)

5.?.2. X6c dinh trgc trung hira dio ciia tiet dien lien hqp

5.7.2,1. Xtic illnh cic h!'c.ldo

Cdc luc ddo cua ti6t dien lien hqp duqc rhe hien nhu hinh 5.7.

8i6n trCn: 300'25 Vach: 1050'16 Bi6n d'r6l:400'25

Ilintt 5.7. Cdc lw .lao tiA dien lian hop chiu u6n d&Jng

C6c lqc d6o trong cdc phin thdp trong tii5t diQn bing tich cua diQn tich c6c ban

bi6n, vdch vir c6t thdp nhan vdi cudng dQ chdy tuong irng. C6c luc d6o trong phiLr

bC t6ng cua tiiit diCn, md n6 phdi chiu ndn, dqa vdo img sudt hinh chft nhat qng

duong 0.85/]; tuy nhi6n, bd t6ng chiu kdo thi kh6ng cAn xdt d€n.

9 i

I

t

r_ ____fi
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Birn bidn duti iBan biCn tr6n

L  n reu  0ay  (mm,

CLLong dQ chiy F,, (MPa)

Luc deo (kN)

o.s5f:b"vKi hi6u

4200.0085 7s.16Lr,rc P (kN)

I153 .70Tay ddn cira P' (mm)

2588.21787.89MO men (kN.m)

Beng 5.24. K6t qua tinh todn lgc d6o trong ddrn th6p

Lgc deo trong bin be tong:

P, = 0.s5f;bJ, =0 85 x30x 1830x200 = 9'tJJ (kN)

5.7.2.2, Xic iI!nh viti trgc lrung hia deo

Ta thAy tiing lqc deo trong dim thlp: 1875 + 4200 + 2500 = 8575 nh6 han

deo trong ban be tOng non truc PNA phdi nim trong bdn be tong.

Khi d6 bO t6ng chia ldm hai phAn chlu kdo ve chiu ndn. NCU Y lir chieu cao

ndn cua ban be t6ng thi Y dugc xdc dlnh bdi phuong trinh:

P,., + Ph! + Ptt" =0,s5f;b"Y

y _ P,, + nt + P(, 4200 + 187 5 + 2500 = 183,76 (mnrJ'  
0,s5 f ;b"  o '85x3ox l83o

Do d6, PNA d phia dudi mdp tren cing cta ti6t dien li€n hgp mQt doan 183,76

5.7.3. Md men d6o cria ti6t diin li6n hqp

M6 mon deo M,, li t6ng cdc m6 nlen c0a cilc luc dio diii voi truc PNA Su

i\n dlnh tdng th6 vi m6t 6n dinh cuc b0 duqc gid thii:t kh6ng xay ra dA dat duoc

luc deo.
K6t qud tini todn n.I6 men dio ctia ti6t di€n lien hgp dugc ghi trong bang 5 25'

Beng 5.25. Tinh toAnmO men d€o cria ti6t diQn li6n hqp (kN.m)

5.7.4, Chi

5-7.4.1. C,

Chieu cao

Biing 5.26. I

Uhg suir r
ret cho tai tn

KeI qua t l l

Bi

D"-

5.7.4.2. C)

l l l leu cao

ri tri cia truc

Lnleu cao

Ti€t d ien
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5.7.4. Chi6u cao chiu n6n cia v6ch

5.-.4.1. (hieu Lno chiu tfttt cu vich khi ldn vi{c diin h6i

Chi€u cao chiu ndn cira vdch dugc xric dinh nhu muc 3.5.1.7.1.

Bing 5.26. M6 men do ti i  trQng kh6ng h6 sd gdy ra ti i  vi tr i gina nhip (kN.m)

U ng suct tri mep tr€n vd mdp duoi d6m thip dugc xtic dinh nhu cdng thuc (3.30)
xit cho tai trgng khdng hq sii.

Kit quJ tinh toin ung suJt bJn hidn dugc Blri o brng 5.27 vir brng 5.28:

B ing  5 .27 .  Ung su i t  c r ia  b in  b i in  l ren  cua d im th6p (MPa)

Br ing  5 .28 .  U ng  su i t  c i ia  b in  b ien  du6 i  c t ia  d r lm th6p (MPa)

Chicu cao chiu ndn cira vich ld:

D .=d  - :_  t ,  =  u00<'  
f '+ f '

25 = 372,75 (mm)
t2 t , l8

l2 l , l8  +  213,95

5.7.4.2, Chiiu coo ch!u n[n cita vich khi chiry hodn toirtt

Chidu cao chiu ndn cia vlch tai md men ddo MD thuong dugc xdc dinh dua vio

\ i tr i cira lruc fung hda deo. Vi vi tr i lrUc t|ung hoa dco PNA nim trong bcn b0 t6ng

Ti6t dien ) ' l )'2 Mot

t.t2 12.00 6.00 72.00 3 .85 3.8  5 9t2 . t6 692.64 r  937.08

trf L't si. 5,,, .t"l? ti
912 . l6 0.01 t  1 82 . l8

692.64 0.034 20.37

1937.08 0.10,1 -18 .63
' f6ng c0ng -  l 2 l  . l 8

si ' s'i., sli ti
, t ) 0.0128 7 |  .26

692.64 0 .017 40.7 4

l9 l7 .08 0.019 101 .95

T6ng c6ng 213 .95

201
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vd d phia duoi mep trCn aua ban be tong mQt doan 183'76 mm' do d6 chi€u cao

n6n cita v6ch D"o = 0

5.7.5. Srlc kh6ng lgc cit (le'ro'9'l 'u)

Tinh to6n stc khang cat cira vach theo muc 3 6 diii vdi trudng hQp vdch s[r

sudn tSng cuong vir v6ch kh6ng sir dgng sudn tang cuong'

5.7,5.1. Trudng hpp vdch kh6ttg stt dutrg stdn tdnE cudng ngang

Gid su vdch kh6ng cdn dirng sudn tdng cudng ngang' khi d6 d0=.!-)d'=c'

HQ sd m6t 6n dinh cit:

k=5,0+_L]_ .=5,0
\'lo / Df

Lgc cit ddo:

V p = 0, 58 x F t',, x D' t * = 0'5 8 x 2 50 x I 0 50 x l 6 x I 0-r = 2436 (kN)

Ki6m tra di6u kiQn:
n _,,, E@@E =,o.ro.-, =,.0D =toj;o =os.es.r.t2,l iJ ...-\ 250t,, 16 tr/ 
" ""

M{t kh6c, ki6m tra diAu kiQn:

2> D ' t "  _  2v  1050> 16 -  t ,g2<2.5
i -0,,  n r t , , ,"  1 

= 
n o't i ' l  o o  ̂  z s

S(rc kh6ng cit danh dinh dugc tinh:

v" =v, 0,87(  1-  c  ) 2436 x( t +0 ) = 2436 (kN)

BI

Khoang cd,
cuong trun

Khoing cd
cuong 80l

'  l n (

Luc cil der

HC s6 hinh

H€ s6 rniit

Tj s6 D^"

T j  s6C

Kient tfa d

Suc kh6ng cit co hQ s6 trong v6ch li:

V, -- Q,xV, = l '0 x 2436 -- 2436 (kN)

5.7.5.2. Trudng hqp vdch si'dlt'tg sudn tdng urdng ngatrg

TinhtoSntuqngtunhutrudnghqpv6chkhongsudungsudnt6ngcudng
kiit qua tinh toan dugc ghi hong bang 5 29'

St?c khring

SL?c khdng

5.8. KrEl\t

5.8.1.  K i

5 .8.1.1. .

Ktem trz
cdng thuc (

5.8.1.2. )

I\lenl lra

cbng thfc (

Y€u ciu

1+(d"  /  D)
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Bing 5.29. Sric khdng cit cria vich sri dgng sudn ting cudng

Th6ng sti Ki hieu Ci6 tr i
Don

Khodng c6ch sudn tdng
cudng trung gian

3 m

Khodng cich sudn ting
clrong gol

1.5 m

Luc catddo /,' 2436.00KN

FIe s6 hinh d?ng 1 .43

H€ s6 rn6t 6n dinh cit k

ri s6 otr,, 65.63
'l'i s6 C 1.000

Ktcnl l ra uleu K ten 2 x D >< t,, / ( bk x 1 f, + bIt x t ft ) = 1,92 < 2,5 1.920

SirL khing danh dinh v,, 2436.00KN

Sirc khrng cet c6 hC s6 V, 2436.00 KN

c i

5.8. KI.M TRA 6N DINH CUC BO VA T6NC THE

5.8 . t .  K i6m t ra  6n  r l inh  cgc  bQ

5.8.1.1. Mit 6n dlnh thting ditrg cio vich

Kidn tla mit 6n dinh thing ding cua vdch khi c6 suon ting cudng ngang rneo
c6ng thuc (3.38a):

D  . . ^  t050- .  l 5U +-  65 .dJS l50+dary iuc ju .
t,, 16

5.8.1,2, Milt 6n tlltth c a vrich tto uin

Kidm tra m6t iin dinh vich do ui5n khi v6ch khdng c6 sudn tang cudng dgc tneo
cdng thuc (3.39):

)D  2  37 :7 t
>  

' - : :  =  46 ,59  <  /J0-+  da l )eucdu.
tr, 16

Ydu c iu  rd  r id t  d ien  ch ic  do i  \d i  vach lheo cong th t rc  t . l .4 l ) :

-- hlnyn'  " ' "  .  r .z t ,  l+-4. '  -0<3.16,1! ' ' : ' : : ' '  .106,Jr+dar)€uci -
, ,  !F, ,  tb \  )50
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5.8.1,3. Kiim tra mdt 6n illnh cyc bQ bdn bi6tt chlu ttin

Mdt 6n dinh cria b6n bi6n chiu ndn dugc tinh todn vir kidm ha theo muc 3 5 2 2

Tham s6 dd mdnh: 2, =
bt 300
2t t  2 '25

Tqi cdc di6m chuyiin tii:p:

Di6m 1: Apt =0 38 = o.sa,llooooo t zn = ta.z

Vi :  ) j=6 ,0<Apt=10 ,7

n€n bdn bi€n chiu nin ld chic vh:

F* = R6R1,F* = ( 1,0 )( I ,0 )( 250 ) = 250 (MPa)

Do d6, suc khang m6 men ddo Mo dlta viro Fy" vd cec dac trung tiiit diQn chic

S*c khAng bin bi€n chiu ndn:

F* = R6R1'Fr' = 2J0 (MPa)

5.8.2. Kiitn tra in dinh tiing thi

D6i v6i ti6t di€n li€n hop, trong qu6 trinh khai th6c sir dgng bdn bian chiu n

dugc dd ngang licn tqc bdi bdn m{t cAu ndn mAt 6n dinh t6ng th6 kh6ng xay ra T

nhien, trorU giai doan thi cdng hic b€ t6ng bdn m{t cAu chua ddng cirng, mAt dll

t6ng th,i cin phdi duqc ki6m tra.

Tinh to6n mAt 6n dinh xoin ngang theo muc 3.5 2.3, kiit que tinh to6n dugc ghi

bAng 5.30.

Beng 5.30. Tinh toAn vA kiAm tra mit 6n tlinh t6ng th6
cia bang bien chiu n6n

HC sii diar

Sfc khdn€

R b R h F K  (

KiCm tra l

I \{6 men c
I thr cone ei

l Inrsr i r r
r_--
lK i i rn  r re :

5.9. CAC !

5.9. t .  K

Trang rh
Tdi rronl
V6 men

L"ng sui
l4n cuong r

B

Ung s ,

Lngsr

s.9.  L1.  I

L-ng suit

E/Fr"

Th6ng s0 K!  h idu

Chi, i iu cao v6ch chiu ndn khi chua l idn hqp

Bdn kinh quAn tinh clia bin bicn chiu ndn + 1/3 vdch chiu nin

Chiiu d:ri khong duqc l ien kil dac de riet diEn chdc

6501.24ChiAu ddi khong licn k€t dgc y€u clu

Khodng c6ch h€ li6n ki5t dqc bing 1/4 chidu ddi nhip Z,

Lp < Lt < L, --', M,, < M p -+ Tih diCn khdng chdc trong thi cang
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Bing 5.30 (ti6p theo)

Th6ng s6 Ky hiCu Gi, tri Don vi

H€ s6 di€u chinh m6 men cb 1.00

SLrc kh6ng u5n danh dinh 183 .4E MPa

RrRr, i;,. (MPa) 250

Kiim tra {,, 3 R Rrts" Thda

M6 men c6 he s6 tai t iCt diCn gi i ia nhip do l i i  trong
thi c6ng gey ra | 140.20kN. rn

0ng .u i t  t " i  b idn  ch iu  ndn  c i ra  i i im  thcp ti, t02 .51 MPa

KiLlnr lra: J i(.  < /.F,, Dat

D

._

I

I

I

5.9. cAc TRANG THir crdr HAN

5.9 .1 .  K i5 rn  t rn  vd  th i  cong (A6.10 .3)

I  mng lh j i  th i  cong dugc  k i in r  r r r  rhco  scr  do  h inh  J .  15 .

Tii i t long tic dung bao gOm: Trong luong ban thin dinr Ihdp ve ban nrit cau.
M6mcndotii trong trong thi cdng MDl duoc tinh c, bdng 5. 19:

M o t -  I110(kN 'n ' t \

tJhg sLrit bdn bi6n duoi vd biin bien tren trong qud trinh thi cdng <r trang thrii giiri
han cuctng d6 I duoc tinh q bang 5.3 l.

B ing  5 .31 ,  t - lng  su6r  u i in  r rong d in r  t rong qu i  t r inh  rh i  c6ng

5.9.1.1. Kiim tra chiy b1n biAn bA

LIng su6t c6 hQ s6 cia bdn bi6n kh6ng dugc vugt qu6 suc khdng chay duoc quy
Jinh o c6ng thuc:

M6 men MDl (kN.m) 1140.20

U'ng suit tai mip tr€n <lim thdp
Jirc (-") 0 .01 l1

fic (MPa) -  102.57

Ung su6t tai mdp du6i ddm thip
sN. i rnrl 0.0128

/,1 . tvPu) 88.99
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fhc < 01R1'r*

fic =l-t02,571= t02.57 (MPa)

d 1 R1,F r" 
= 1,0 x 1,0 x 2 5 0 = 2 5 0 (MP a) > 1 02,57 (MPa) -) dat yeu cdu

5.g,1.2. Kiim trq s{t'c khting u6n

y, <0,6F,t

trong d6: Fr, ld cuong dO chiy c0a bdn biOn chiu kdo, Fr,=250(MPa)

Krem t ra :  f  -0 lMPa\ r06F) I  -06x250 /J0(MPa '  - -+dqt  ydu c iu '

5.9.1.3. Kiin tro mdt in dltth vich tlo uitl

Eidu kiQn ki6m tra:

f ic < fuF"*
trong d6i 4.,u dugc linh theo cdng thuc (3.119)

p.,.,, = ogEk,tr,rf nrr,. 1l
(D t " ) '  \  '  u / )

9

(o" t o)'
9

(stz,ts t toso)'

trong d6:

. ,  f j

ir
R^

F,

5.9,1.5.

t , leu Nl

Eong do:

A
l/r

r.,
Luc cit

KiCm tr

uo  oo :

L?,y:

5.9.2. T

r\lem tli

L ng sui

0,9 x  200000x71,41= 2984,83 < RhFr" = 2J0(MPa)F"*,
(toso t ta)'1

F"*, = 250 (MPa)

KiCm tra:

l- 1 02, 571 = | 02, 5 7 (MPa) 3 1,0 x 2 5 0 = 2 5 0(MPa) -+ dat v6u cAu

5.9,1.4. Kiiin trs chdy bdn biAn du'6i

Didu k ien L iem t ra :

ii gidi hz

K€t qu,i
: \'a bdr
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trong d6:

/ i  -  ung su ; l  ra i  Indp du . r i  ddmlhep.duuc l in i l rongbang5. l l :

p/- ne so sr^rc Knang uonl

Rr, - hO s6 lai, khi vech vd bi6n dim co cing cuong do chdy. / i i , = / 0,
F - . uong do chay cu" b;in bi6n.

.f 
lic = 8s,gs (MPa)

d1R1,Fr"=l ,axl ,Ax250=250(MPa) > 88,99 (Mpa) ,+ dat  y6u c iu.

5.9.1.5. KiAn tuq lqc ciit

Dieu ki6n ki€m tra:

v,, < d,l'",.
Irong Clo:

/,,- he sd suc khdng luc cit;

(,- luc cit trong vdch do tdi lrong thuong xuy6n c6 h0 s6 vA tdi lreng rhr
cdng giy ra d6i voi l ier dion kh6ng li6n hop;

4, - slc khdng cir (5.7.5).

Luc cit lt in nhdfiai vi rrig6i do rai bQng thi cdng giy ra:

v,, = l.25DtLro= 1,25 x t2,66 x t2 = 189.90(kN)

f \ lcnt  t r? l :

l / ,, = l89,9A kN) < L/", = Cl/ n = 1,0 x 24 36 = 24J6 (kN) -+dqt ydu cdu.

5.9.2. Trtng th.i i gi6i han srir dqng (,46.10.4)

K iinr tr.-r trung thir gioi hrn sLr dirng l l lheo sd LlL, hinh 3. | 0.
Ung sudt tai bin bi6n dim tr.ong rung giai doan theo do 1d hop rdi trong theo rrang

:hdi giqi han su dung II vd du('c tinh todn nhu c6ng thuc (3.30a):

"  M, ,  U , ,  \ .1  , ,
I  ,  . )  , t c  t  , '  . l r  r '  ,  . l i l

l N C  t t r  / s r

K6t qua tinh toin fng su6t biin bi6n trdn vd bdn bi6n duoi ducjc ghi trong bAng
5.32 vd bring 5.33.

20'1

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


912.16 0 .011  1

1917.08

TOng cong -  l2 l . l  8

0 .0128912 .  |  6

692.64

101.951937.08

2t3 .95TOng cong

Hq so lan xe

So lin thiit kd

f lg so phan bo ngang

Bing 5.32. Ung su6t cia b6n bion tr€n cia ddm th6p (MPa)

Bdng 5.33. l- lng suit 
", iu 

bin bi6n duoi cria dim thdp (MPa)

5.9.2.1. Kiim trq bi6n dgng thrdng xutAn

Ung sudt bin c6nh cira tii:t diOn lien hqp ph6i th6a n]in c6ng thfc (3.62a).

D6i vdi ban bien tren cia ri6t diqn lien h opt ft < 0,95 Rt,\t"

D6i vqi ban bicn duoi cta tiiit dicn lien h qpt h * L < 0,95 R,,F,f

U'ng sudt t4i ban bi6n dudi dam thdp dugc tinh todn theo trang 1h6i gioi hen st

.ft = 213'95 (MPa)

Klem trx:

fff = 213,95(MPa)<0,95PY,Frr = 0,95 x 1,0 x 250 = 237,J0(MPa)+dAtyeu

5.9.2.2. Kiim tra at6 vi gdd hii

B6ng 5.34. Tinh hQ s6 phAn lii ttQ vong

rro \'or
ting qudr.
- r S d :

rong d6:

Tai lrone
(ruc

(mm)
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I[rntt 5.8. vi tri ddt tdi r]d giy ra m6 met ktn nhait tqi gii]a nhip

P

Ifinh 5.9. XAc ttinh dA vd g tqiri tri bAt ki)

D6 v6ng ldn nhAt chi do xe tdi thiiit ki: sc dugc x6c dinh dga v?ro hinh 5.8.

t6ng qudt, dQ v6ng tai vi tri bat ki do mot luc P (xem hinh 5 8) duqc tioh

- r< r l l

,  pbx t - . . .
a  = - lL ' -b ' - r '  I^ 6 EIL'

rrong d6: x - vi tr i t ict dier can xac dinh dO vdng (mm);

EI- dQ cung u6n cira tiitt diQn (N.mm':)

24000: 30 mn1. D?t yeu cau.

Ve mqt
oot vol

Bing 5.35. Tinh toin tii trqng truc

' i 'di  trQng
truc

Pr (kN) 77.03 x (m) 12 b (rn) 7 .7

P, (kN) 77.03 x (m) 12 b (m) t2

Pr (kN) r  8 .59 x tml t2 b (m) 7 .7

DQ cring uiin cira ti6t diQn lidn hgp ngin h4n (N.rnmz) 34811x  1011

Bring 5.36. Tinh toin alQ v6ng

&r-rnrrc r
lmml

Apr (mm) 5.29

t2.94

Acr.r (mm) 12.94

Ap2 (mm) &r .2 (mm) 3.24

Apr (mm) 1 .26 AcL lmm) t2.94

Dd v6ng lon nh6t sc ld 12,94 mm nhd hon (1/800)x
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5.9 .3 .  Tr lng  th i i  g io i  h4n v i  mo i

5.g-3.1. KiAm tut ttgng tluii gidi hgn mii tgi tiiit dien git?a nhlp

Ki€m tra gioi han moi theo c6ng thuc (1.7):

r(^f ) <(a.f ),,
Chu kj tdi trong: GiA fiiiit dudng n6ng th6n lien qu6c gia vdi lugng xe cQ trong

ldn 1 ngdy ld ADT = 2O000xe/ngiry.lim

Ti lC xc tai trong luong bing 0,2

Phin xe tAi trong lirn don p = 0,8 (l-Ing vdi 3 iin xe tAi)

Luc/ng xe tdi trung binh hdng ngdy trong vUng giao th6ng n6ng th6n vtii 3 ldn xe:

ADTT =0,2x3x20000= 12000 (xe ta i  /  lngdy)

Luong xe lai trung binh hdng ngiy cua 3 l2ur xe tdi dfiI:

A DTT51. = 0,8 x I 20A0 = 9600 (xe tdi ln9itv)

S5 chu kj ting sudt rn6i liin xe tdi qua dugc xdc dinh ld:

N =  365 x  100 x  1 ,0  x9600 =  350,8x104 (chvk i )

f "t1!; r
Suckhdngmdi  danhd lnhungvo i  loq i  c6u tqoB:  (aF) , ,= l - )  >  (aF) r r r

Hf s6 c6u t4o A vir nguitng nldi ( lF )r ltratib ng 1.6, ta dugc:

B = 39,3 x 10r1 (MPal); ( AF )7t! = 1 l0 (MPa).

t -

,, r,,,_l r l i  =l toL:_!' .]t = _.2,r8(\4pa)
LNI  350.4 ta"  )

I  ( t l ^ .  ! , t  tA .JJ(MPa)>22.J8(MPaJ +( ,4F, , . -55(MPa)

K6t quri iinh todn vi ki6n tra tr4ng thii gioi han n,ldi tai vi tri giila nhip dugc

trong bing 5.37.

Bing 5.37. Tinh to6n ki6m tra ndi tl i vi tri gifra nhip

soa

, Di€u t

llet qr

Luc cdt

s.9.4.2.

Theo o

Suc khri

s.9.4.

5.9.1.)

I  ret  dl

suc khdnl

v t  0 e l

Kir qua k

Sric khdr

H€ s6 sri

Sric khin

\lo men

Xiim tra

thfc

t '.

2t0
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5,9.3.2, Kiin tra trgng thdi gioi hqrn ndi dii vdi vlich tgi tiit ttien g6i

Dieu kien de khdng xdy ra xoin vdn ra ngodi mdt phing theo c6ng thtc (3 66) ld:

v  <v

K6t qui ki6m tra tr4ng thdi gioi h4n mdi duoc ghi trong bing 5.38'

5.9.4. Trirng thii gi6i h4n vd cudng tlQ

TrBng tirii. giqi h?n cuong dQ dugc ki€nr tra theo so d6 hinh 3 1 8 vd 3 1 9'

5.9.4.1. Kiin tru sric khring udn

Ti6t dion rhii:t k6 ld ti6t di€n chic non theo c6ng thuc (3.67) dil i  vdi t i6t di6n chic

siLc kh6ng u6n cci hQ s6 ducrc vi6t duoi dang m6 t'nen:

*,,<drM,,

Vl tiiit clidn chic ndn nrd mcn s€ dat d6n m6 mcn deo hoin toiu' ngtiali: M 
" 

= M ,,

Kdt quri kidm tra dugc ghi trong bdng 5 39.

Biing 5.39. I(i6m tra stlc kh{ng udn c6 hp s6 dufi a4ng md men

5.9.4.2. Kiin tn stc khring cit

Thco trang th6i gioi hqn cuong dO, 1uc cit ldn nh6t trong v6ch phdi thoa min

cdng thuc (3.69):
V,, < 4,V,,

(, - suc kh6ng cit danh dinh, dugc x6c dlnh d muc 5 7 5 2'

Bing 5.38. Ki6m tra m6i al6i vdi v6ch

Thdng s6 Kyi hiiu Gi6 tri Don vi

I-uc cit tai 96i do tinh tai vd xe tir i nr6i Vnt , 4',72.60 KN

Sirc khang cit c6 hC s6 cira vich r", 2136 KN

Di iu  k iQn V, =V,11. p 1V, Drt yeu c6u

Th6ng s6 Ki hieu Gid tri Don vi

SLic khdng u6n danh dlnh 6408 kN.m

I t i  sd  s i r c  kh : rng  uon 1.0

SiLc khring u6n clanh dinh c6 h€ s6 6408 kN.m

Md mcn tai gifa nhip do tai trQng gay ra M  t , t 4',70',7.51 kN.m

Kidm tra di6u ki€n M r.,z t M, Dat y€u ciu

2 l l
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K6t qui kiiSm tra dugc th6 hiCn trong bang 5 40'

Bdng 5.40 '  K iOm t ra  suc kh6ng c i t

5.9.4.3. Kiin trn tinh dto doi trong tiit.tiin chic fian hqp

Ycu ciu vd deo dai d6i voi ti6t dien lien ho. p dugc quy dinh o cdng thfc (3 61):

D p < 0.42(d + tt, + t,)

D p = 183,76 (mm)< 0,42(t 100 + 50 + 200)= 567 (mm) + dat v€u cau'

5.9.4.4. Kiin trs {tng sudt trong bLn bA firy

Chon I

Theo AASHTO LRFD 2010 muc A6.11 7 2 1 ung sudt ndn dgc lon nh6t

be t6ng t?i trang th6i gi6i hqn cudng dO khOng duqc vuqt qu6 0'61

l . -  18-TT_

Tfl
.L ll-r'-r-|l
IU

Ung suAt ndn ldn nhdt trong b0 tdng dugc tinh trong bang 5 23 le 4'58 (MPa)

KiAm tra: r,,,,r = a, 5 8 (MP a) < 0,6 f; = 0,6 x 30 = I 8 (MP a) -+ dqt v6u c6-'

5.I0. THITT Kf SIION TANG CU,ONG

5.10.1. Sudn ting cudng ngang trung gian (A6 10 fl ' l '2)

86 tri sudn ting cudng ngang trung gian nhu hinh 5 10'

5.10.1.

Yeu  ca
rhric (3.86

Ktlt qu.

5.10.1.t

MO mel
r i  ( 3 .88 ) :

tong d6: l

212

Innh 5.10. fudn tdng cttdng ngang trung glan
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Chon kich thuoc sudn ting cudng ngang trung gian nhu trong bang 5.41.

Br,ing 5.,11. Kich thudc sudn tlng cudng ngang trung gian

5.10.t.1. Kiim tru d0 nti l l

Ycu ciu ve do minh cua suon tang.cudng ngang trung gian phii th6a man cong
thric (3.86):

50 +!  s b,  < o,q8t  ^
3A

0,25 b1  <b l  <  16 tp

K6t qua tinh toiin vd ki6[r tra dugc ghi trong bdng 5.42.

5.10.1.2. Kiin tru d8 cthtg (A6.I0.11.1.3)

Md men qu6n tir lh cua suon tang cudng ngang phAi th6a min c6ng thuc (3 87)

vd  (3 .88) :
1 ,2  I , t

It > It,

trong d6: l, vd /r, duo. c x6c dinh tu c6ng thuc (3.89) va (3.90):

I, t = bt3.l

r. .  = D' pl '  (  ' '*  
) '  

'
' '  10  \  E  )

Th6ng s6 Ky higu Gie tri Don vi

Be rQng bL 110 mm

Ba ddy l 0 n1m

Cu dng do chriy 250 MPa

M6 dlrn ddn hdi thip E 200000 MPa

BAng 5.42. Ki6m tra yeu ciu tlQ minh

' th6ng s6 Git tri Don vi Ki6m lra

0.]5hl 100.00 mm Dtt yeu cau

l6tt, r60 mm Dqt y€u cdu

50+d /  30 86.67 mm Eqt y€u cdu

0,48t ? E / t')., 13 5 .76 mm Dql yeu cau

2t3
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Tham sd dQ cirng chlu u6n cua sudn ting cudng duo,,c tinh nhu c6ng thirc (3.91):

1 = 2,5 
, ,2 ,0u0,5

(da / D)'

MO men quin tinh cia sudn tang audng mot ben dugc tinh vdi c4nh li€n k6t
suon ting cuol]g:

t ,  =  
l t  r t i  = !x1ox11ot  =4,14x106(mm4)

) 5 -2 ,0= 0,775 > 0,5
(t soo t taso)'

Vi ltt > I t" n€n dd c(Lng cua sucrn ting cudng duqrc kiem tra theo diCu kien

I, = 4,44 x I06 (mnl)> 1,34 x t 06 (r.;'ma)+ dat y6u cAu.

5.10.1.3. Kiim tra cuittg ttQ

Kidm tra cuong dO theo c6ng thuc (3.93):

A. rl 0,,u'-,,-rr' ' ,alfl"'),:'  
t  r .  '  Y, . l '  F", '  r-

K6t qud tinh todn vd ki6m tra duoc thc hien fong bang 5 43.

1 t

chon J = 0,J

I r t=  b r3" ,J  =  1050x 163 x0 ,5  =  2  '15  x106 (mma)

, , , ,  =,o'  t '  u. ,  = o'  
1 '  "  tooo,oro = 5 I  2,4 0 > F,, ,  = 2 5 0 (Mp

It ' '  ' , ) '  ( t  ]a 10f

Clrpn 4," = 259114pa)-'> p, = n1q;a(2561 250,1.0)= I

t . ,=p,pi, lr . ,  1' .  _ltosof . t ' ,1 
l l ! ,  1,._t.r4.t0,tmrn_)

40 \E )  40 \  20oooo I

2t4
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Chon kich thudc sudn tnng cuong giii nhu bang 5 44, duqc th6 hien tong hinh 5 1 1 .

Bang 5.44. Kich thudc sudn ting cuirng g6i

5.10.2. Sudn ting cudng g6i

6

Hinh 5 l I. Sudn tting tLting gii

5.10.2.1. Kiin tra itQ mllnh

Krdm tra do minh theo c6ng thuc {3.95}:
x f-f
1L < 0.18 l-L
t ,  \F ,

K6t qui tinh torin vir kiilm tra dQ mdnh dugc ghi trong bAng 5.45.

Bing 5.45. Kiit qui t inh toin ki6m tra y6u ciu vd tlQ minh

5.10.2.2. Ki

r!r€-n ra su

K6t qud rinl

Bin

56 luong suon

Dien tich thuc

KiCm tra

5.10.2.3. Kii

Sfc khdng d

D$ mdnh ,i

KOt qua tin!

iT- gb,= 140 L
j I  t l * - - l } t
6Le*ia+.+

a -"1

Kj hiiuTh6ng s6

lJe rgng

Sudn t ing cudng g6i duqc vi i t  chio g6c

Cudng d0 chay

M6 dun den hdi th6p

Th6ng s6

Kleln rra

Hd si5 chidu ddi

Chiau dAi kh6n

Chiau dAi c6 hi'

Dien tich c6 hi€

Vd nen quin ri
Lm vdch

BAn kinh quin I

2t6
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5,10.2,2, Kiim tru s[tc khring ip mlt

Ki6m tra sfc khAng dp met theo cdng thfc (3.96):

\n '6),  =h$*), ,

Ki-{t cluri tinh toan vii ki6m tra dugc ghi trong bing 5.46.

Bang 5.46. K6t qua tinh todn vi ki6m tra sric khing 6p m{t

5.10.2.3. Kiin tra sic khring dpc lrltc

Suc khing d9c tfuc c6 he s6 4. dugc tinh theo c6ng thirc (3.98):

P, = 0"n,
DQ manh 2 dugc x/rc dinh theo c6ng thuc (3.101):

'  (KL \2F
L= _ l  -

\ r r  I  t1

K6t qud tillh todn vir ki6m fa duqc ghi trong bdng 5.4?.

Th6ng s6 Ki hieu Gili tri Don vi

Sirc khring €p mlt c6 hQ s6 (&r,),. 816.87 KN

DiCD tich thlrc phin chia ra cia suon teng cudn 2403.36 mm2

Chidu cao vit 6,1.00 mnl

36 lugng slron t ing cudng g6i n 2

Dien t ich thlrc qira sudn l ing ct ldng 2432.00 mm?

Ki€r-n tra Al1 > Apr Dqt

Bring 5,4?. Tinh toin ki6m tra sfc khdng dgc trgc

I  nong so Kj hiQu Gidtr! Don vj

Hc s6 chiCu diico hieu cira cdt K 0 .7  5

Chidu diri kh6ng dugc l iCn k6t ngang cia phan tiL L 1050 mm

Chidu dii c6 hiqlr cira cQt 2 dAu khop KL 787 .50 mm

u t e n  t l c n  c o  n t e u  c u a  I t e l  o t c n  c q r  c n t u  n e n A 9088.00 mmz

Md men qudn tinh clia c6c STC g6i d6i v6i <luong
lAm vdch

34573653

Bdn  k inh  qu in  t rnh  c ia  t i e t  d idn  co t  ch iu  nen 61.68 mm

2t7
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Thong so

Ti s6

2252.59Suc  kh ing  danh  d inh

HQ si5 s0c kh6ng n6n

2021 .13Suc kh6ng n6n danh dinh

816 .8  7Luc cit l6n nhdt tqi g6i

losP,

Gi ,  h iKi hieuI  nong so

Chieu cao neo

D|Iong kinh neo

86 tr i  neo thco phuong ngang

Cuong  dg  kdo  m in

Cuong d6 cheY

Bdng 5.4? (ti6p theo)

5.I1. THIET KE NEO CH6NG CAT TIiITT NA.U

5.11.1,  Ciu tqo neo h inh n im

5,1L 1.1. Kich thtdc neo hinh nim

Kich thuoc neo hinh n6m dugc chqn nhu trong b6ng 5 48

Bens 5.48. Kich thudc neo

5.11.1.2. Kiin tra YAu "iu 
,l ciu tgo

YOu cAu vi: cAu tao d5i vdi neo li€n k6t nhu sau:

DQ ch6n sAu neo viro bC t6r.gt h-tt,>501

Chidu dny l6p bd tdng phu tr6n diu neo: ts+t, -h> 50

T! sii chidu cao vd dudng kinh neo: /r / r/ ) 4 ;

Ba rdng ban bicn tral t6i thi6u d6 bd t du 2 neo theo phuong ngang b7,,,,,, <b'I

Ki5t quA tinh toan vd kiiim tra c6u t4o neo hinh ndm dugc ghi trong bdng 5 49'

218
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nhip 24 m
hi€n tinh rc

5.11.2.1

Tung d0

Bin

Lnreu  oa l

ln leu ca(

D6 ch6n I

Chi€u dil

l y so clr rl
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Bing 5.49. Ki6m tra c{c y0u cAu vd c6u t4o

Ngoiri ra, bucrc neo thco phuong doc cdu khong lon hon 600nn va khdng nho
ban 6d = 6 x 19 = l l4 (mm).

5 .1  L2 .  Tr .1ng th i i  g id i  h4n mdi  cda neo h inh  n im

DE xic dinh bunc neo theo trqng thdi gioi h4n mdi, bi€n dQ lpc ci1 do xe tdi moi
c6 k0 xung kich ciin phdi dui.rc xric c1inh. Bi6n dd luc cit niry thLtc chit li sg ch0nh
lich luc cit dLrong va lLrc cdr .inr tai l ict dion tinh torin do xe tdi l l1di gAy ra. II igu i lng
niiy c6 xit ddn hQ s6 xung kich 1.15. hi sci phen b6 ngang lcrn nhit cho l in xe don
khdng k6 he s6 ldn xe 0.473 (xem nruc 5.4.2. l), vi l hc si, lcj lr 'ong 0.75. Trong tinl 'r
turn niy, diln biin duqlc xit din con cac din] trong duoc thiet ke tuong t!r. DAnl
rhip 2,1 m dugc chia thiurh 8 doan dd xdc dinh lgc cit. I l inh 5.12 va bring 5.52 tha
nrqn trnD locn nrcn oq r$c ctr nly.

5.11.2.1. Thth todn biAfi dA lttc ciit loxe ti i i  ntdi

Tung dd duong dnh huong dugc xic dinh trong bring 5.50 vd bdng 5.51.

.Bring 5.50. Khoring cdch gii ia cdc trqc xe phin duong vi phin 6m

Th6ng s6 K1; hiiu Gi6 l r i Eon vi f!lel)t trit

I  nreu oay oan 0e tong 200 mm

Chieu cao doltn virt 50 mm

D0 ch6n sau neo vdo be tdng 50 mm Dat

L nrcu oay rop De rong pnu rren o3u n t ,+ t t , - h>50 150 mm Dat

Ti s6 chiiu cao vi dudng kinh neo h/ , t>1 5.26 Dat

Be rdng bdn bien tren b( 300 ml11

Ba r6ng bin bi€n tren t6i thiau 145 mm Dat

Ti6t dicn L - x k = x l X j

c6i 0.000 24.000 15.000 10.700 0.000 0.000

L/8 3.000 21.000 12.000 1.700 0.000 0.000

Lt4 6.000 18.000 9.000 4.700 0.000 0.000

3Ll8 9.000 15.000 6.000 1.700 0.000 0.000

Lt2 12.000 12.000 3.000 -1 .300 0.000 3.000

21<)
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BAng 5.51. Tung alo iluarng iinh huong phdn duong vd phdn im

L .24000 nrm

t-
Tidt didn

l 
__-

c6 i

I L/8

, Ll4
= 

3uB
-u,

5.11.2.2. ,

Sr?c khdnl

O.a.h v j

l

I
O a.h vz

O a.h v l

Nhu viy.

5.1 1.2.3.

Khodng c

M0 men
lren lrqp nga

(

l

Budc neo

I

Tucng tu

x6p tCn phan am

Hiftlt 5.12. XAp xe tdi

!" '
m6i ltn d*6ttg itnh huctng
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Bnng 5,52. Bien alo luc cit do.xe tai m6i (kN)

TiCt die'1
Luc cit duong ldn,nh6t

kh6ng c6 he s6
Lqc cit em lon nhdt

khdng c6 hC so
BiCn dO luc cet

c6 hC s6

c6i t36 .152 0.000 102.564

L/8 114.639 -9.866 93.379

Lt4 92.525 - t9 .132 84.193

lL/8 70.412 -29.598 '7 5 .007

Lt2 48.298 -49.330 '73.221

5.11.2.2. Sic khing mii cia tteo

S(rc khdng mdi cria neo duoc xdc dinh boi c6ng thtc (3.79):

z ,=c td?> tgd)

a=238-29 ,51o9N,

l - ^ , ,  , - ( ) \
c r  -  l J J -  1 e . ) t o g ( u t , o y  t u  l - - z t , r u

- - )  2 , .=qa l2  =  -22 ,961x192 =8288 56>t9x l9 '1  =6359(N)

Nhu vay, suc khdng mdi crira neo lir; 2,.=82B8'56(N)

5.11.2.3. Thrh toitt bu'tc eo

Khodng cdch cia neo chiu cit Phlii thda man c6ng thirc (3.83):

nZ,.l
. _ trte

M6 men tinh cira di6n tich bdn bd t6ng quy d6i AOi vdi truc trung hda tii:t dien

li0n hgp ngin han duoc tinh:

g = ! * I U O x ZOO * 1 ff 
* S O * t OA.A S ) = I 4,4g x I 06 (mmt):

I = 0,0171 (r#) 1A md men qudn tinh cua tiitt dien licn hgp ngin hgn;

Buoc neo tai det diCn g6i duoc tinh nhu sau:

n a nZ,. nZ,.l 2 x 8288,5 6 x-0'0 I 74 x I 0t 2- 
= 1 94,A68 (mn')' -  

vo ,  v rQ l02 ,561x1or  x14,49x10"

Tuorg tu cdch tinh trcn, budc neo tai c6c ti6t dien dugc ghi trong bAng 5 53'
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I  le t  o len

271.840265.367236.415213.t59194.068Bu6c neo

Kj hiQuTh6ng s6

He so suc khing cria neo

283.53Dien tich tr;t dign ngants cira rreo

Cudng dO chiu ndn cl ia bC tdng

M6 dun ddn hbi cira bc t6ng

Cudng dO chiu k€o

Bins 5.53. Budc neo YAu cau (mm)

Buoc neo thda man kh6ng ldn hon 600 mm vd kh6ng nhd hon 114 mm'

Ta b6 tri neo nhu sau: do?n tir g6i d6n mQt phAn tu nhip budc neo ld 150 m;

tir mQt phin tu nhip d6n gita nhip bu6c neo lir 250 nm1

Sfc khdns

Tinh luc ci

TNdng hq

Truong b0

Ci, tri cho5.11.3. Trqng th6i gidi hin cudng '10

T6ne s6 neo can thiCt dC thoa man trang th6i gioi hqn cudng d0 giira tliim

mo .li ,fuong fon nhdt vir nr6 nren bang khdng dugc tinh bing c6ng th0c (3 84):

P

0,.

Luc cit nim ngang danh <llnh tai m{t tiiip xic li gi6 tri nhd hon cna 0'551"

vit F,,4,.

Suc khang cit c6 he sil cua mQt neo don hinh n6m dugc x6c dlnh tt cOng thuc:

o, = 0'"o"
vtii suc kh6ng cit danh dinh cira m0t neo don hinh n6m lir

Q,,=o5A,\Fg<'t, ,r ' ,

Kilt qud tinh toan buoc neo theo trang thdi gioi han cuong dO duoc ghi d bang 5'

Beng 5.54. K6t qui tinh todn budc neo

theo trqng thii gidi hqn cudng tl$

Ket hgp
buoc neo ti
tru$ lar doq
rJ nhrp den

5.r2.  THt i

5.12.1.  (

Theo bd
tren De oa\

thip 16 mn
fti chon b,i

Kich tht

Tong s6 ne

Buoc  neo

Chiiu ddr

<  l t  )  ,

5.12.2.1

Suc kni
suc kl
cua th
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r l

n

Bing 5.54 (ti6p theo)

K6t hgp buoc neo khi tinh theo trqng th6i gioi han mdi vd cudng dQ, ta thay rang

buoc nco tinh theo trang thdi gidi han mdi sE ld kh6ng chii Tir d6, bi5 tri neo chong

lnLd lir do?n tir gtSi d6n mot phin tu nhjp buoc neo lir 150 nrm, vir doqn tu mQt phin

tu nhip d6n giia nhlp buoc nco lir 250 mm.

5. I2 .  THI IT K6 M6I  N6I  BI IN DAM VAO VACH DAM

5.12.1.  Chgn k ich thudc m6i  hen

Thco bang 2.13, khi chidu ddy co bin cia thip bdn nOi 16 nnn nhiJ hon 20 mm
ndn bd ddy m6i hdn g6c tOi thiOu lA 6 mm. Hon nrir, thco 2.2 5 2, khi bd ddy brin

thip 16 mm lon hon 6 mm ndn bd ddy t6i da cira m6i hdn ld 16 2 = 14 mm. Ta c6

thd chon bO diy m6i hAn Id 8 mm,

Kich tlruoc m6i hin g6c duoc chgn thoe min cdc yiu cdu trong mr;c 2 2 5

5.12 .2 .  Sr ic  khdng t inh  loan c i i r  m iS i  t r i rn  g6c

5.12.2.1, Stic khing cit n6i hdtr gric ch!u k[o hoic chlu ndn

Suc khdng cua m6i hin g6c chiu kdo ho4c chiu ndn song song vdi duong han lay

nhu sfc kh6ng tinh to6n cia thdp co ban, vqi thdp co ban c6p 250 thi sfc kh6ng tinh

toan cua th6p c { r  bdn ld :  R , .= ( ,xF"=0,95x250=237 '5  (MPa) .

Kli hiQu Gie tri Don vi

Sirc kh6ng cit danh dinh d6i v6i mQt neo don hinh nam 4,, 129.21 KN

Tinh l lrc cit  nirn ngang danh dinh tqi mit t i i ip xl ic KN

'frudng hqp I F,A, 8575 KN

Trudng hop 2 0,85 J"bt, 9333 KN

Gi, t l t  chorl 8575 KN

T6ng s6 neo cin thii i t trong ving tir g6i d6n , / 2 78 neo

Budc nco p 30'7.69 mnl

Bine 5.55. Kich thu6c m6i hin

1'h6ng s6 Gidtrl

!  n re  oay

L n rcu 0ay nlol  r l ln 8.00 mm

Chidu ddy l6n nhit cira m6ihdn g6c 14.00 mm

Chidu ddy nhd nhAt cira m6ihAn g6c 6.00 mm
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5.12.2.2. Stic khdng titth todn crts mdi hdn gdc ch!u cdt

Dirng que hdn E70XX (tuong ung !oi thdp co bdn M270 cdp 250 MPa), cuong dO
biin kdo cria que hin ld 70 ksi (483 MFa,;.

Khi hirn g6c bing phuong phrip hd quang chim va moi hdn g6c c6 c4n} 8 mm nOn
chi€u dii thuc cua moi hing6cld t"=0,707x8=5,656(mm).

S0c kheng tinh todn c0a m6i hdn goc trcn dien tich cd hieu phdi l6y nhd hon gita
sfc khdng tinh toan cua vd-t liQu co bdn hoAc sfc khAng tinh to6n cua thdp hdn.

Suc khdng cil rinh toin nho nhdr cLla thdp co ban lir suc khdng cat chay lren tiA
diQn nguyCn tinh tr€n mQt don vi chidu ddi:

^  , / ^ ,  -  \  , ^  ^P,. - 6"\0.6 F, t ) 
- t.0, 0.6,. 2 50 ̂  t 6 = 2400(N/mm)

Suc kh6ng tinh todn cua m6i hall l g6c l i:

R,. = 0,6 x (n 2 x Fnu x t u = 0,6 x 0, 8 x 480 x 5,6 5 6 = I 3 04,06 (N lmm)

Do d6 gi6 tri 1304,06 (N/mm) sE khOng che.

5.12.3. Tinh noi l}c trong dudng hAn g6c

Khi diim chiu uiin bi€n dim vd v6ch ddm c6 xu hudng trugt l€n nhau, do d6
k6t lirm viQc theo ung su6t cit:

T =h, s^,.  *v-a:5,. *U5..
t - 'r N a .  t L T  , s r

trong d6:
I - l,rc c6t trong I don vl chidu ddi duong hin;
Yr, - )t;c cit do circ tdi trong gay ra trong dAm thdp (chua li6n hgp);

/r_. - Ir,rc c6t do cic tai rrgng gay ra trong dim lidn hqp dii h4n:

tr/r, - Igc c6t do c6c tdi trQng gay ra tronA dAm ti€n hgp ng6n hqn,

5.12:3.1. Giai aloln chua IiAn h(p

Beng 5.56. Lqc cit trGn I tlon vi chi6u diri dudrg hin
giai tlo4n chua li6n ho. p

I t r a ,

I Luc cit t inl

M6 men tin

M6 men qu

LUC Cat  n3)

,t t-t

Luc cit t6r

Truong h!
li th€rr tdi tr
ic dgng l€n <

ng d6:

P_tai
L-ch

Ihuong doc (

\16 men rinh

\16 men quiir

Luc c6t hay I
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5.12.3.2, Giai ilogn IiQn hqp tldi hqtn

Beng 5.57. Luc ciit tr€n 1 tlon vi chidu dii atu'Ing hdn
giai do4n lien ho. P dii h4n

Bing 5.58. Luc cit tr6n 1 tlon vi chi6u diri tludng hin
giai do4n li6n h9P ngin h,.rn

Lgc cit t6ng cQng trong mQt dcrn v! chiAu diri dudng hdn:

ZT = 125.49 + 33,87 + 31 ,01 = 190'37( N /  mn )

Tluong hqrp c6 th€m mQt b6nh xe hoat tii dat tai giSi ciiu lnhu hinh 5 13) ta phAi

te thOm tai trqng t4p trung cia bdnh xe d6 vdo' gqi Q li luc cit do trii trqng bdnh xe

tic dung len dudng hin tren mQt don vi chidu ddi:

y( t  +  IM)P
(mmJ

(L+ 2H) '

trong d6:

P - tai trgng tap ffung cira b6nh xe hoat tai;

L - chiAu rQng vet t6c dung crja b6nh xe hoat tei trlc dpng l€n m4t ciu theo

phuong dgc ciu;

L  = 2,28 x  l0-3 xY x( l  +  tU) ,  r '

H - kiodng cdch ti mit ciu xe chal d6n trgng tdm duong hirn'

Kf hi€u Git tri Dqn v i

Lqc c;t t inh torin vut 159 .96 .103 N

M6 men tinh cira bien dam d6i vdi trlc trung hda TD J.r 2611935.17mml

M6 flen qu6n tinh d6i v6i truc trung hda ti6t di0n I t.t' 12363s92987.34l'nm

Luc cit hay luc truot tr€n I do-n vi chidu ddi T 31.87 N/mm

5.12.3.2. Gioi ilogn tit,t hqp ng,in h!t1

Th6ng s0 K! hi9u Gi6 tri Don vi

Lpccit t i ih todn vtt 466.88  x  l0 r N

M6 men linh cLia bi€n ddm d6i v6itrqc trung hda TD ss, I  l  561  12 .5  9 mm'

Md men quin tinh d6i v6i truc trung hda ti6t dien I$ t7 4057'7 t 684 .24 mnl

I  uc cit  hay lgc trLrot tren I don \ ichi iLl ddi T 31.01 N/m
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b€ l6n9

)+;\
Bdn

5.13.1.t
-Trbng x

mdt luc 2?
bu l6ng. S!

5.13.1.2,

Khodng

s.13.2.  S

s. 13.2.1.

Suc khrir

Kdf qud t

n

Luc cing 15

He s6 kich r

Chon loai bi

Hc s6 diau k

5o mAt ma si

SLic khrlng rr

He s5 sic kh

J Sic khing rn

s.13.2.2. S

Sric khring
dinh theo c6n1

K6r qui rinl
dQ duoc ghi tn

Hi h 5.13. PhAn phaii fii trcng b,inh re

K6t qud tinh luc c6t do bdnh xe tec dung l€n dudng hdn duoc ghi trong bdng 5.59

Bing 5.59. Tinh toin lUc cit do b6rh xe tdc dgng l€n dudng hirn

Tdng luc tdc dung lin duong hin:

R=.8\" =.84,s! . rrot?t = 424,68 (NtlIIm)

R = 474,68 (Nlmilt) < &. = 1J04,06 (N/mm) -+ Dat.

5.13. TIII6T KT M6I N6T SU I,6NC

5.13.1.  Cic  ydu c iu  v i  b5 r r i  bu l6ng

Trong 1i6n k6t ndy ta sri dr,rng bu l6ng cudng d6 cao M325 dudng kinh 22
(7/8 inch), luc xi6t truoc theo quy dinh ld 221 kN. Cuqng dO chiu kdo t6i thiCu
bu l6ng 4.b = 820 ( MPa ).

226

,L

Ki6m tra:

r nong so Ki hi6u

H9 SO rAr l r9ng

Tii trong binh xe tdc dulg rhco phuong doc ciu

FI€ s6 xLrng kich

( hrcu rdng \ at banh xc lheo phuong dgc cAu 506.23

Tii trong tap trung cita bdnh xe

Khoing cdch tinh ti mit ceu xe ch?y den trQng t6m duong hin 257.50

Luc cit do btinh xe t6c dung dlLong hin
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5.13.1.1. Si lryng bu ta g ti i thiiu

Trong xdy dqng, c6c li6n k6t chiu irng su6t tinh to6n phai dugc thi6t k6 it nhit

n16t luc 27 kN. Trong ciiu 6 t6, c6c lien k6t kh6ng k6 lan can, tay vin it nhit co 2

bu l6ng. Suon niii chiu clt c6 it nhdt hai hdng bu l6ng q m6i ben m6i n6i.

5.13.1.2. Khodng cdch bu 16ng

Khoring cdch bu l6ng b6 tri trong m6i n6i phdi thda man muc 2.1.3.4.

5.13.2. Sfc kh6ng tinh toin c[a bu l6ng

5.13.2.1, SLi'c khing lrupt titlh todn ctiu bu l6ttg

Suc kharng truqt danh dlnh ciLa bu long dugc x6q dinh tir cdng thuc (2 10):

R , ,  =  K1 ,xK.xN,xP,

Kilt qud tinh todn sirc kh6ng truQt cia bu l6ng duoc ghi trong bing 5.60.

Bnng 5.60. K5t qui t inh to{n sic khrng trugt ciia bu l6ng

5.13.2.2. Sic khti,tg ciit cia bu l6ng

Suc khing cdt danh dinh c0a bu l6ng khi dudng ren nim ngoi'i mit cit duqc xic

dinh theo cdng thuc (2.4):

Ru = 0,48 Atx F,,t x N'

K6t quA tinh to6n suc khang cit c6 hC s6 cria bu ldng d trang thdi gi6i han cuong

dO duqc ghi trong bang 5.61.

Th6ng s6 Ki hieu Gi, tri Don vi

Luc c ing  r6 i  th i iu  y iu  c iu  t rong bu  long P, 221.00 KN

I taso  k i ch  thuoctd Kt, 1.00

( 'hon Io4ibemir Loai B

I  lc so 0lcu Krqn oc nrar K, 0 .5

SJ rr ir Inr sdt cho ndi bLr long 2

S0c khdrg Iruqt danh dinh 221.00 kN/bu l6ng

H€ s6 sric kh6ng bLr l6ng o, 0.80

SiLc khing lruot c6 hC s6 R,. 176.80 kN/bu l6ng
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Th6ng s6

380.13DiCn t ich bu 16ng theo duong kinh danh dinh

Si5 mgt phing chiu cit cira bu l6ng

Cuong d6 chlu kio nhd nhtt cia bu l6ng

299.24Sirc kh6ng cdt danh dinh cia bu l6ng

HQ sii suc kh6ng bu l6ng

239.39Sric khdng c6 hQ s6 cia bu lQng chiu cnt

Kf hifuTh6ng s6

Duong kinh bu l6ng

Ba day nh6 nhdt cira m6i n6i

Cuong dO chiu kdo clia thdp lien k6t

Sric khang ip mit danh dinh cira bu l6ng

H€ s6 sric khring bu l6ng

SLic khring c6 hQ s6 cia bu l6ng chiu €P mit

Bang 5.61. K6t que tinh todn sti,c khdng cit c6 he s0 cria bu l6ng

5.13.2,3, Sic khting lp mit tgi 16 bu l6ng

Vdi c6c bu l6ng c6 khodng c6ch trSng gifta c6c 16 khdng nhd hon 2,0d vir vsi

khodng cdch.tr6ng d ddu kh6ng nhd hon 2,0d, suc khang dp m{t tai ld bu l6ng duqc

xac dinh tu c6ng thfc (2.6);

R" = 2'4d xt x F"

Kiit qua tinh to6n suc khang dp mat c6 he sd cta bu l6ng o trqng th6i gidi

cudng d0 dugc ghi trong bang 5.62.

Bins 5.62. Tinh to6n sfc khdng 6P m?t

Suc kh6ng cia mQt bu 16ng li gi6 tri nhd nh6t cua suc khring cit' suc khdng

mat vi suc khdng trugt.

5.13.3, Ki6m tra theo trqng thri gi6i hAn thi cong

5.13.3.1. Kiin trn trgng thdi tlti c6ng cia bu tAng m6i n6i bdn bian fia

86 tfi m6i n6i gdn 10 bu ldng o mot phia cira licn kct nhu hinh 5 14

228

ung sua

LFc doc

Lgc doc

Ki€m tri

s,13.3.2,

t o l nm

Ung sui
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_f
i

Ifi h 5.14. Bd fi bu l6ng m.ii nii bAn biA bAn

Ung su6t tai dlnh dirn thdp do tii trgng thi c6ng dugc tinh d ren:

f11 = - 102 's7 (MPa)

LUc dqc c6 hQ s6 t6c dung tlong trong bin biOn trCn:

" " ' ^  ) \ \ v  l O  
'  

- - 7 i O  ) R t k N lr t . r = \ - 1 u 1 . )  I \ J U U  <  _ -  t

Lgc dgc c6 hQ s6 t6c dqng trcn m5i bu long:

-769.Xl
Ft^ '  _  -76.93(kN bu long)' "  I0

Ki6m tra: Ftr, - 76,93 (kNlbu l6ng) < n,, = 176,8 (kN/bu l6ng) + d4t yeu ciu.

5.13.J.2. Kiint trd trlut! tlrii tlti (ittg ci)o bu tdng m;i n;i bin bitn ttuii

Bo lri rnoi noi gonr I 6 bu long o mot phia cia Iien kdl ohu hinh 5.I 5.

50
100

Hi,th 5.15- Bi tri bu l6ng miii ndi btin bi'ndtdi

tlng su6t tai d6y dim thdp do tai trong thi cdng dugc tinh d tren:

3@80 3@80

+ + + +i i  + + + +
+ + + + i j  r  + f  f

+  + + + i i  +  + + +

+ + + +i i  + + + +

+ + + + +ii + + + + +

+ + + + +ii + * * * +
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+ + +i i+ + +
+ + +l i+ + +
+ + +i i+ + +
+ + +i i+ + +
+ + +l i+ + +
+ + + ii+-+-+-
+ + + l l+ + +

+ + + i l+  + +

+ + + l l+  + +
+ + + i i+  + +
+ + + i i+  + +

fbr = 88 99 (MPa)

Luc c6 hQ s6 tric dgng trong ban bi0n dudil

Fu = 88,99 x400 x 2J x /0 
j =889'9(kN)

Lgc d9c c6 hQ sii tric dung tren m5i bu l6ng;

F,^  - !80 'o  -  JJ .62(kN bu ldng)' "  t  6

Ki6m tra: Fll = JJ,62 (kN/bu l6ng) < R,, = ,r 76,8 (kN/bu l6ng) + d4t ydu ciu'

5.13.3,3, Kiin tru trgng thii rhi cbng cia bu l6ng mdi ndi vich

Su dung 3 hirng bu l6ng, m6i hing cd I I bu l6ng dtrqc b6 tri song song nh

hinh 5.16.

Luc clt c

M6 men <

Innh 5'16. B.j fi bu tdng nii n.ii vach

Md men quan tinh cua nh6m bu l6ng vrich d6i v6i tam cira

cia bdn li€n k6t duqc tinh theo cdng thfc (2.42):

t  
"  

=' , . \1,,  l , t  _ t)  -  e, ( , '  _ t \)
t  1 2 1  \

trong d6: m - s6 hdng bu 16ng, n : 3;

?? - s6 bu l6ng trong I hdng, a = 11 ;

nhom bu l6ng mot

t-fng suit

Cdc ung s
riic dinh tit c

rong d6:

Rr, - h

uo oo, su
t/,,, duoc tir

=  281

Tdng m6 n

230

s - buoc bu 16ng theo phuong thdng drlng, s = 90 mm.
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u  a l J -

g- budc bu l6ng theo phuong ngang;g = 80 mm

t, = t t ."-3 | oo' ( t t' - r) r ao' ( -ir - i)] = 2.8 t' t 0o lmma 1I  t )  L

LUC CaI CO n!. SO r?r Dan nor:

V = I,25 x 12,66 x4 = 6J,30(kN)

Md men do lgc c6t co hi s6 rqi trQng tam bdn lien ket:

M.=v .  e o: , :a.( !4 r9)^/o r  =7.6otkN.m)'  
\2  2)

Ung sudt uiin t4i ban bi€n tr€n vd bdn bien dudi t?i vi tri m6i n6i:

f, = fbe = _ 102.57 (Mpa)

f s= fb"t = 88,99(Mpa)

Cdc irng su6t ndy gAy ra m6 men M,,,uvi lqc cit H,,, tqi v6ah, M,,n vitH,,. dugc

x6c dinh tir c6ng thuc (2.40) vd (2.41):

M,,,, = 
T &,F,r - R,r f,,,1

'  
I  D .

H,,. = -,,; (R ,F.r - nq"r"r)

trong d6:

n/,  -  he s6 la i  (46.10.1, l0. l  ) :  R,  = 1.4;

Rq" - ti sd ki6m tra sic khdng trugt, ti s6 ndy l6y bing 1.0;

47 = ,1', (46 13 6 l ab);

f,,"1 = f., ' (46.t3 6.t ab)

Do d6, su dgng chi6u cao ctra v6ch theo phuong dfng ld 2000 mm, M,,,vd

r{,,,, duoc tinh nhu sau:

u, - = 
$1n,, n,r - ou t,ul = L#!11,0 (- t 0 2, 5 7 ) - 1,0 x 8 8, e elx t 0 6

= 281,60(kN.m)

u,.,  =' !  ln,,r . ,  -  R.rf*,)= t! :J!0 
|  t .o '(- t02 52\- t  0 x88 eel

= -228,,/4 (kN)

Tong nr6 men cd hd s6 trong vdch:

23r
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M,., = M, + M,,. =7 ,6 + 281,60 = 289,20 (kN.m)

Luc cit c6 hQ s6 trong m5i bu l6ng do lqc cit theo phuong thing dring dugc tinh:

r"=Q-lo = / ,92(kN bu long)'  31

Luc rdc dqng ldn m6i bu ldng do hgp luc sinh ra do udn:

u  l .  ) )R  tz l
p,. _ !!_:: , t- 

--" 
= 6.91(kN bu l6ng)

Nh 33

Thinh phin l$c c6 hQ s6 theo phuong thing dimg cira bu l6ng bdt lqi nh6t do rdng

m6 nen c6 hQ s6 tong miSi n6i duoc tinh:

, - M ,^,r - 289 20 > r03 80 -8.?J { kN bu lons.)f M' 
= 

, 
= ------]-' ' '  

I r  2 .81  x  t1b

Thirnh phAn luc c6 hi s6 lhqo phuqng ngang cLia bu ldng b6r loi nhdt do t6ng

m0 men c6 hQ s6 trong m6i n6i duo. c tinh:

r . . .  =y ty  -  289 2  t  t0 j  x450 -46 .J . i  {kN bu lo 's )
I  ' . 8 t ,  toc' p

Tinh to6n t6ng hop lgc tdc dung len bu l6ng bAt lgi nhdt;

- . .
R,,=4 ={( f  +Fr , l  .1F, ,+Fat , l '

R,, = F,. = l(t,s 2 + 8, 2 J)' + (6,s t + 4 6, 3 t)r = Jr,1s (kN,6u l6ng)

KiCnr tra:

&, = J4,18 (kN/bu long) < ,R,. = 126,8 (kN/bu 16ng) -+ d4t vdu ciu

5.13.4. Ki6m tra theo tr?ng thii gi6i hln si dgng

M6 men q trang thdi gioi hqn su d\ng tai v! 1ri mdi n6i dugc ghi trong bAng 5.63.

K6t qua tinh toan fng sudt bdn bi6n tr€n vi ban bi6n duoi d;im thdp tai vi tri m6i
n6i dugc ghi trong bAng 5.64 vd bdng 5.65.

232

Do d6, Lm

Bdn bi€n I

Bdn bi€n r

s.13.4.1. ,
si,.llt,tg

Luc thi6t I

F,

LUc dQc ci

F,

rlleul tra:

F)

Bnng 5.63. Md men t?i vi tri m6i n6i (kN.m)

y k 6) Mot

8.0 5 .33 64 810.82 615.68 17 54.925
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Bing 5.64. {lng suit ben biOn tr6n ciia dim th6p (MPa)

f'r = -108'03 (MPa)

11 = t91 93 (MPa)

Do d6, iLng sudt thi6t kd dugc tinh thco cdng thuc (2.47):

Brn h i i r r  t r in :  F. . , , . r - -10! ! ]  - /08.0JtMPar
t .0

' oJE 
- 1 91 .9i 114pu1BAn bien dLtoi: O, r, =-,.0

5.13.1.1. Kiim lra bu !6ttg nii ,6i bi,, bit tua theo tryng thii gihi hgl
sti dglg

Luc thi6t k6 trong bdn bi0n tldn dugc tinh nhu sau:

Fn - F,,, x Ar.,.p = -108'a3x300x 25 = -810,22J (kN)

Luc doc c6 hf s6 trong m6i bu ldng dugc tinh nhu sau:

-8  l0 .2  )5
f ' , , .  ,  =3 i ,02 (kNbu l6ng)

"  10

Ki6m tra:

F , ,  -  8 / .0 - l rkN bJ  l6ng)<  R, .  =  /76 ,8{kN bu longr -da t  )du  cd- .

Mot si. S',, s!r 1'1

810.82 0 .01  l 1 -73.05

6r  5 .68 0.034 18 .1 l

17 54.925 0.104 16 .87

T6ng cQng 108.03

Bing 5.65. ting ru:it bin bi6n dudi cria dim th6p (MPa)

si. s'i., s&
8 10 .82 0.0128 63.35

61s.68 0.017 36.22

t154.92s 0.019 92.36

16ng cong 191  .93

233
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5.13.1.2. Kiin tra bu l6ng miii niii odn bicn dubi theo t4tng thdi gidi hgn

si'lgng

Lpc thii5t k6 trong bin bicn du6i dugc tinh nhu sau:

Ftf = F,,to, x Aenr = 191,%x4a0x25 x l0 t = t919'30(kN)

Lgc dgc c6 hQ s6 trong m6i bu l6ng dugc tinh nhu sau:

F. ,  -  l9 l9  30 -  / /9 ,96(kN, tu  ldng)' "  16

Krdm trr:
Frc = t 19,96 (kNtbu l6ng) < ,R,. = 176,8 (kN'ibu l6ng) td?tv0ucau

5.13.5. Ki6m tra theo tr4ng thdi girli h4n culng clQ

5.13.5.I.TinhtodnittgsuitbinbiA De vd bitt biAI droi l l i  vi ft i  ndi ttbi

M6 men g tfqng th|ii Sioi h4n cuong dO trong ting giai do?n tai vi tri mOi

dugc tinh todn trong bang 5 66

Bing 5.66' Tinh m0 men c6 hQ s6 tgi vi tri miii n6i (kN'm)

K6t qud tinh to6n ung suAt bdn bi6n tr6n vd ban bien dudi dAm thdp t4i vi tri

n6i dugc ghi trong bAng 5.67 vd bang 5.68

Bing 5'67' U'ng suit ben biCn tren ciia diim th6p (MPa)

Bing 5.68. tlng su6t ban bien du6i cira dAm th6p (MPa)

) .1J.  J .2

,DfCn tic

DiCn ric

Dien tic

Ae

Chon .4.

t ol vor
l€ ung suit
ung suit thi

Do dd: I

Luc rhiel

hrCu ,4e rrC
itim bdo rir
t€ nho nhdr

r ]so :

L ng sual

2362.398853.1210 t2 .80

0 .01 I  I10r2.80
8s l . l2

2362.40
-139.05T6ng cong

0.0r281012.80
853 .12

I  O n g  c Q n g
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5,13,5,2, Lqc thi, kd fteo trgng th(ii gi6i hgn crdng tlQ

Di€n tich c6 hi€u cira bAn biCn tren:

Ae[ = As - 300x25 =7500(mm'z)

Didn tich thuc cia han bidn duqi rqi v! tri moi n6i duoc tinh nhu sau:

, t . "= f  , ron 4 t ) ) -  "  - -  -  '
a . " J  \ ' -  J ' / ) ) ' / ) = / 4 6 u l m m - )

DiCn tich c6 hieu cin ban bien duoi dugc tinh theo c6ng thfc (2.44):

'  10"F"l '^ r b t - t -  ^ t l

\  yr ,  r . /  /

.  (0 ,80.400\  - . -^A" t r= l  x /4dU=1a078,32<Ac=400x25=10000(mm'z)
\0 .95 t  25Lt  )

Chgn A" o, = 10000 (mrn')

Doi loi ket cau chlu u6n duqng, bdn bi€n khdng ch€ ld bdn bi€n dudi vi n6 c6 ti
1€ ung suSt ui5n lon nh6t d6i vdi ring sudt uon ban bi6n tdi han tuong fng. Do d6,
trng suit thi6t k6 %. dugc tinh theo c6ng thic (2.43)l

I  f  . ,  ) ( r  rs l
l " l  -a6 F '  : ' : : r1 l '  ( t  0 \ ( t .0 \ (250\
l R ,  / ,  |  \  / ' l  ' \  - - '

F, ,  = ' - " :  -  =2J l .8J(MPa)
2

F"t =0 75a(t Frt = 0,75 x 1,0 x l,0x 250 - 187'50

Do d6: 4/- = 2J1,83 (MPa).

Luc thi6t k6 nh6 nh6t d bdn bi€n duoi, dugc l6y b;ng {r nhan vdi diQn tich c6

hieu ,r, trCn cA hai phia cria ln6i n6i. Dien tich bAn bi6n nh6 hon duoc su dun8 de

ddm bdo ring lqc thidt kii kh6ng vuot quri cudng dQ cia bAn bi6n nhd hon. Lqc thiiit
kC nlr6 nhat dugc tinhl

Tls6:

P"1 = F01A".61 = 25l,$ x la000x 10 r = 2J'lS,3 (kN)

o, = nul=ltt,utl=o.on
" f"r | 253.6s

LIng suil thidt k6 nho nhit o bdn bien rren du<rc rinh theo c6ng thuc (2.45):
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F,,"r = 0.75afiF,,1 = 0,7 5 x 1,0 x 1,0 x 250 = 187 '5 (MPa)

F*t = 187,5 (MPa).

Luc thiilt k6 nhd nh6t do bdn bi6n trdn, duqc l6y bing 4,"7 nhin vdi diQn tich cti

hiQu d trdn ci hai phia cua m6i niii. Luc thi6t kii nh6 .htit duqc tinh nhu sau:

P,4 = F*1 A",n = I 87'5 x7 500 x t 0-3 = I 406'25 (kN)

5.13.5,3, Kiin tra bu 16 g mdi ndi bdfi biA,t fian

Lyc dgc co hi s6 rrong m6i bu ldng:

o,. =P''t = la0!'25 = 140,6.i (kN,,tu tdng)
10 10.

Kidm tra srtc kh6ng c6 hQ si' cua bu ldng, R,, nhd hon stc khang cit cO he t6

mot bu long.

11,, = i40,6J (kN/bu ldng) < R,. = 1268 (kN/bu l6ng) -+ dqt v€u cAu.

5.13.5,4. Kiim trq bu IAng ndi ndi bdn biAn du'di

Lgc dgc c6 hQ s6 rrong m6i bu ldng:

= 
Mfu- 

= '5 
#- 

= t sz,ie (kN/bu lone)

R,, = i J7,.19 (kN/bu l6t1g) < Rt = 176,8 (kN/bu l6ng) -r d?t v€u cAu

5.13.5,5. Kiin tra bu l6ng ndi ndi vdch theo trgng thtii gitii hgn cu'dng tIQ

Luc cit do tdi trqng co hC s6 tei m6i n6i Z =JsZJ1(kN).

Sfc khdng cit danh dinh V,, = 24j6 1y}Jl6ugc tinh d muc 5 7.5 2

Kirlm tra srlc khdng cit cria vdch theo c6ng thr?c (3 126):

uo  oo l 'Xar 
ainf

phuong ngi

Nhu tinl

f"1

F"t

f,,,

R,,

Ktel l l  l ra l
l ong mo

V,,t = 387,3 I (kN) < tl,tt, = 1,0 x 2436 = 2436 (kN)

Vi 4,, = Js7,J/ (kN) <0,5d,y,=1218(kN) nen lqc crt thiiit ki:

linh theo c6ng thrlc (2.37):

v,,,,, = 1,5V" = 1,5 x 387,31 = 580,97 (kN)

Md men M,,,, do sg lQch tdm cria luc c6t thi6t kii tinh tir tam m6i t.tiii o6n

tanr cua nh6m bu l6ng trong vAch dugc tinh nhu sau:

-r dat yeu ceu-

V,* c6 thl

Tinh toen

Luc c6 he

Tinh to6n
rdng m6 mer
cua nh6m bu
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(  t nq  o^ \
M =5s0.q-- l ' " "  ,  " "  l^ to r  =69.-2(kN.rn)

" '  \2  2)

Xric dlnh thAnh phAn m6 men kh6ng cira v6ch M,,," vd t6ng hqrp luc thi6t kd theo
phuong ngang trong v ltch 11,,,,. M ,,*vit H,,,, dugc tinh todn t+i trung diom cia viich.

Nhu tinh toan o truqc ta c6:

f"r = 253,65 (MPa)

FY = 2Jl'8J (MPa)

f,'"t = -139'05(MPa)

R"t = o'gg

r  D j
M .. ="""" R,.F-, - R., r.,"rl" -  t :  |  ' '

. .  t6 . t050: .^  ^ - . ., , , , ,=Tl,  0.  2s l  .s3 -  0,99 x(-  l3e,05)lx 10 " = J/2,JJ(kN.m)

I  D ,
t t ,,,, = !7\Rt,F,r + R, r f*r )

,, ,,,, = !!:-!!50 1t,o , :5 t,83 + 0,9s x(-t Je,05))x r0 I = rsr,o.r 1tr.ly" ,  2

T6ng nro nrcn c6 hi sd tqi rrr.ri ndi vich:

M,", = M,,,, + M,,,,, = 69,72 + 572,55 = 642,22 (kN.m)

Tinh toin lqc c6 he s6 tlong m6i bu l6ng do lgc cit theo phuong thing dungl

r" =\'l ' = 580 
,e7 = / 2,6/ (kN/bu l6ns)' N, 33

Luc c6 he si5 tdc d\rng l6n m6i bu ldng do hgp luc theo phuong ngang:

,,, = A =ot2lt = 2e,06 (kNtuu r6ng)
"NhJJ

Tinh to6n thirnh phdn lgc c6 hd s6 theo phuong dting trong bu l6ng b6t loi nhit do

tdng m6 mcn c6 hd s6 trong m6i n6i, vdi khoAng cdch theo phuong ngang tri tam

cia nh6m bu l6ng d6n bu l6ng bit lgi nh6t la 80 mmi

,,, = 
T 

= tatatlt= r8, 2e (kN/bu r6nc)
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Tinh to6n thirnh phin lgc c6 hQ s6 theo phuong ngang trong bu long bdt loi rdt
do t6ng m6 men c6 hQ s6 trong m6i n6i, vdi khoang c6ch theo phuong dfng tu tam
cria nh6tr bu ldng diin bu l6ng bAt lqi nndt ld 450 rnrn:

.  M," ,Y -642.27 x  t03 xat1
. 

-" = /02,8J (kN/bu l6nc)' ' "  Io  2 .8 lx l0 '

l6ng I{c tAc d+ng trong bu l6ng bdt lgi nhdt dugc tinh:

E:-
R,,  =4 =VtF. "Fv")  +\FH-FMt, l -

| - - - - - - - - - - - - - - -
R,, = lU 7,6 l + I s,2s)'? + (z o,oo + t oz,t s)3 = r.to,zr 1kN/bu tong;

Ki6m tra:

& = 1.i6,71 ( kN,/bu l6ng) < R. = 17d8 (kNtuu 16ng) -+ d4t ydu cAu.

5.13,5,6, Kiim tn tiin bdn ndi biA fiAn theo tryng thdi gi6l hW cudng dA

Ban n6i ngoAi c6 kich thuda: 300 x ./5 (mm)

Hai bAn n6i trong c6 kich thudc: 130x15(mrn)

86 tri ben n6i bien tren cd kich thudc nhu hinh 5.17.

r#

, Iffnh 5.17. Bii tri bu l6ng cho bdn biAn tAn

Lyc thiiit kti trong ban n6i chiu luc ndn phAi kh6ng dugc vuqt qu6 sfa kh6ng
hC s6X,., R. dugc tinh theo cdng thric (2.46):

R,. = 0"F!4,

Sirc khang c6 hQ si5 cta bdn n6i ngodi:

R, = O"F:A, = 0,90 x 250 x 300 x I5 x l0-3 = I0I2,5(kN)

- !106L5 = 70j./J (kN) -+ Dar ydu ciu.
2

238

Sric khri

, r  P

5.13.5.7.

bcn nor

t lan nol

Chon 3 t

t'an nol
trong t i€t dir

t,au Iten,
trong ben ni

rtr
r\1el)l tra

duqc tinh d I

Iu.
t o l v o l v

nhu sau:

fu.P
>,!L

2 trong d6:
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Sric kldng c6 h0 s6 cua hai bdn n6i trong:

R, = Q"F,,A, = 0,90 x 250 x 2 x I 30 x I 5 x I 0-r

I4a6- :5  -  70J. /J  (kN)-+ D4r  y iu  cdu.
2

5.13.5.7. Kiim tru. bdn n6i biAn tludi ttteo tr.! gth(iigitiih{ut cu'itrg dQ

uJn nor ngoar co Krcn lnuocr 4uu x 1J (nrnr)

Bin n6i trong c6 kich thurlc: 180 x 15 1nm;
( l)on J bdn nai co Lich tlruoc nlru hinh \ e 5. I 8.

ifth 5.18.

Brin n6i crirrh ddm chiu kio
tfong n L't ol(n muc.

Dau 1i0n, kiem tra chay trong
rfong Dan nol ouoc unnl

.fq.,rt,t
25 t8 ,3x t0r = 220,9 (MPa)

Arr , . ,  2 .  180t  l5+404, -15

Kiirr tre urrg sudr ro hc.'1' trong han n6i phii i nho hun suc khdng ch3y co hi so
duqc tinh 0 cdng thfc (4.4).

fq ,*p = 220,9 (MPa)< S,,Fr, = 0,95 x 250 = 2 j7 ,5 (MPa) -+ Dat y€u ciu.

Doi vqi vet nLil trong tidt dien thgc, ung suat trong tdm brin n6i c6 the dugc tinh
nhu sau:

P^,
r b/.Ita. ,ln SPl, I

r_ongqo:  / . , r / . f  -o lgn  l rcn  l re l  o rgn  ngu)en cua oanno l  (mm ) :

A rrL,,- diln tich ri6t di;n rhuc cua ban noi rmm2).

P.
= 872,J (kN) > -,14

Bi tri bu l6ng cho htin bian .hoi

dugc ki6m tra chay trong ti6t dien nguyen vd nul

ti6t difn nguy6n d6i vdi luc kdo thi6t k6. Ung suiir
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DiCn tich thuc cua ban ndi trong, ban n6i ngodi dugc tinh nhu sau;

Ban n6i ngoai: AspL.,, =1400 - 4 x(22 + 3.2)fx t 5 = aa88 @#)

Bdn n6i trong: AspL.,, = 2f180 - 2 
"(22 

+ 3.2)1x 15 = 3sss (Inm'1)

T6ng cQng: Aspt., = 4488 + 3888 = 8376 (mm2)

Theo AASHTO LRFD 2010 di€u 6.13.5.2, d6i voi ban n6i chiu kdo thi dien tich
thrrc,4,, phdi khdng vugt q!5 0.85 As:

D6i vdi bin n6i ngodi:

AspL,,, = 4488 (mm'z) < 0,85 x 400 x 15 = 5l0a(mmz) -+Dgtyeucdu.

uol vql oan nor lrong:

A"ct.,, = 3888 (mn'?) <0,85x2xt80xI5 =4590 (m'Jl2) -+Dqtv€ucAu.

Tdng c6ng:

A sr r., = 83 7 6 (mm2) < 5 I 00 + 4 590 = 9690 (mn2) -+ Dqt y€u cAu.

Ung su6t trong brin n6i:

"  
P"r  25t8,3x10J

t,r r* = 
7;; 

='ffi = 300,66 (MPa)

Ki6m na ung su6t t6 trqp phdi nho hon suc khdng kdo dur co hi s6. dugc
dinh o c6ng thfc (4.5):

"fty p. = 215 (MPa) < O,,F,,RpU = 0,80 x400 x 1,0x 1,0 = 320 (MPa)

-+ dgt ydu cAu.

5,13.5.8. Kiin tra bdn ndi vdch lheo lrgng thtii gitii hgn cu'dng d0

Ban n6i vach dugc su dqng gdrr hai dm cd kich thudc: 1 I x I 000 (rnm)

IJng suit ldn nh6t trong ban n6i v6ch dugc tinh boi:

f - M,,+ Mu* 
+ 

Hu,'
sspr,, AsPt 

"
trong d6:

Sro.." - m6 men khdng u6n cia ban n6i vdch theo phuong dfng;

,4.pi s - didn lich mat c6r ngang cia bdn n6i vich

240

ung sl

f,,

KiCm t
chay nhd I

r,le[l tr
hd sti gdy
thuc  (2 .3 t )

Do d6, s

Luc cit I

v,,=
Kiem tra

thrng kdo d

Do d6, sri

R,. = 0.8(

Kidm tra

v,"=:

I{. PHAN

Luc gi6 c
19. Khoen€
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|  18,1000 '  l
t _

I  \  t z  )

c ( looo)
lr)

= J,0 x 10o (mml)

\p1., = 2 x l8x 1000 = 36000 (mm2)

IJng su6t l6n nhdt trong ban n6i vdch dugc tinh:

" t4 .,,, - lv't ,... tt ,,,, (69'z2 + 572 55)' l0b

S,5"1* Arrr," 3,0 x 10o

= 240,7 (MPa)
qud cudng ddKi6m tra fng sudt lc. nh6t trong bdn n6i vdch khong duoc vuqt

chay nhd nh6t cr:ra ban ntii nhdn voi hQ s6 sirc khang Ol:

f ,, = 2 4 0,7 (MP a) < dr F ), = 1,0 x 2 5 0 = 2 5 0 (MPa) + Dat veu cau.

Kidnr tra lpc cit chdy trong ti6t diCn ngang cira bAn n6i viich do ltrc cit thiiit k6 c6
h€ s6 gAy ra. Sr?c khring cit chdy c6 hC s6 cua phiin lien kdt dugc tinh theo cdng
thuc (2 .31) :

R,. = 0,,0.58F),4,,8

Do d6, suc kh6ng cit chAy c6 hQ s6 dugc tinh nhu sau:

R,. = I,0 x0,58 x 250 x 36000 x I0-3 = J220 (kN)

Lr,rc cit thi6t kt! dugc ki6m tra dr;a vdo suc khdng cit chriy c6 hQ s6:

4, "  =  J80.97 (kN)< R,  -J220(kN) - -+Dary6uciu.

Ki6m tra sU dut gay tren ti6t dien thuc crla ban n6i u6ch do tqc cdt thiiit tii Suc

khrlng k6o dut c6 hQ s6 cria phAn tu li6n k6t dugc tinh theo c6ng thirc (2.39):

Rt. = d,,,,0.58RPF,4.

Do d6, sfc khring kio dut cd h0 s6 cria tAm ban n6i dugc tinh nhu sau:

R,. = 0,80 x 0, 5 8 x 1,0 \ 400 x (3 6000 - 2 x I I x I 8 x 2 5, 2) x t 0-3 = 4 8 29,4 6 (kN)

Kiem trr lr,rc cit rhi6t ki phiii nho hon suc khring kdo dur co hd s6:

r/,,., J80, 97 (kN) < R, - 4 U9.4 6 tkNl --) Dqt ydu ciu.

5.14. PHAN TiCH TAI TRQNC NGANG

Luc eid cudns da 0,0024 MPa tiLc dvrng 16n kit cllu nhip duqc thi hi.,n d Hnh

S. t 9. Kiioang cdch h€ li€n k6t ngang/khung ngang I i Lb = 6 m, chi€u dii nhip 24m'

chiiu cao dAm thip I 100 mm, vi m{t cit ngang ciu gtim 6 dim.

959,03x101
+-

36000

t rlu)
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E
E

w=0 0024MPa

F
T-.1trtr
tl

Ilinh 5.19. Lvc gi6 tdc d4ng l6n dcin ngodi

Tdi trgng gio c0ng lai dugc truydn vdo mii bdi m?t c6u (mit cAu d6ng vai trd liL

dim ngang). Phdn luc phdi truy0n cho gtii bing nhau cd 6 dAm. Luc gi6 t6c dpng l€n

br€n trdn cLia mdi dim:

p. . . .  =  t .4  .0 .0024 J z : ts  
t t00\ ,9 '0:J ! ' -s ,5, t0tN=i . i (kN.)

" '  t  2  )  6

Phin luc len m6i daim ld:
P  ̂  =  P  .  +  P .  -11 . /+J .J=  /6 .J (kN)

Vi vQy, ltrc gi6 t6c dgng l6n ddm ngang bOn trong ld 11,1 kN; vd luc gi6 tdc d

len oam ngang ngoal cung la l o.o Kr\.

6.1. So LrEr
Lnleu oar

Ln leu  oa l

Nno  cau :

Tai trqng:

6,1.1.  Vet

6,1.1.2. Tt
Cudng d9
Cudng d6
M6 dun di
Thdp duon

6.1,13 Be
Bd t6ng su

6.1.2.  Mnr
bo luong d

Khodng cri

,380-TT-

R
t \z===,

T
I

_l_
0

l 8 8 o l

242

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

	File0001.PDF (p.1)
	File0002.PDF (p.2-10)
	File0003.PDF (p.11-19)
	File0004.PDF (p.20-39)
	File0005.PDF (p.40-41)
	File0006.PDF (p.42-62)

