
Chuong 3

riNn roAx cAu lAwt

:.r. tcuvtN r,* rnIEr rE

Trong m6i t6 hqp tei trqng d6 tinh toen ket c6u c6 nhidu trii hQng, hiQu img cua

c6c tei trqng hong t6 hgp sE ld t6ng hiQu ung cira c6c tai hqng:

Q = lnrr iQi

Trong d6:

r1, - h€ s6 di6u chinh tdi trong, hQ s6 c6 li€n quan d6n tinh du, tinh d6o vd tim

quan trgng trong khai th6c;

yi - hC s6 tei trong, hQ s6 ndy phrin rinh tinh bAt 6n dinh v6n c6 trqng tinh to6n

tAi trgng;

Qi - hieu fng cria tei trQng, d6 c6 th6 ld m6men u6n M1, luc cit Vl hay ung sudt

fi do tai trong thu i sinh ra...

Dd tinh toen ngodi hiqu ung cua tei trong cdn phdi xdt d6n khd nang ldm viQc hay

sfc kh6ng cua k6t cdu.

R. = OR"

Trong d6:

R. - suc kh6ng tinh todn;

0 - hQ s6 suc khring:

R" - suc kldng danh dlnh tA suc khdng kii chua xdt ddn he so.

Tn do diAu kien d6 k6t cdu ld- ui6" duqc ld hieu ring cira tai hqng phAi nh6 hon

ho4c bing sric kh6ng cta k6t c5u:

Xq,y' Q, ( QR" (3- l )

TroDg (3-1) vi:i trai c6 hC sd cua tai tong cdn vd phdi c6 ho s6 cria stc kh6ng nen

tini ki5t c6u theo nguy€n lj'tr€n gqi ld phuong ph6p tinh theo hC s6 tai trQng vd he sd
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sric kh6ng, phut
nudc ta ti nem i

Khi o v€ trii
cria vat li6u du(
kheng ta c6 phu
ti€u chuAn thi6r

Trudc ndm I
tai trang thuc ti
dinh beng thi n
su6t t6ng c6ng r
duqc goi li tinh

CA ba phuol
Hoa Kl hiQn ta
ph6p cdn ti€u c
s6 sfc kh6ng. (

vdn dring d6 th
nay tinh theo hl

3.2. CAC rRA

KII mlet Ke

b0 phan duqc t

ve tong qua

3.2.1. TTGI

TTGH cuor
dinh cuc b0 vi

3.2.2."rTG

TTGH su c
dang vd dQ mc

3.2.3. TTG

TTGH mdi
voi s6 chu kj

TTGH phti
chuan vat l leu
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\d tam

fi to6n

ng sual

iec hay

rho hon

(3- l )

ing nen

sfc kh6ng, phuong ph6p tinh ndy dugc ding trong thict kC cau tren dudng 6 to cia

nudc ta tir ndm 2005 cho d6n nay.

Khi o vit tr6i cdn hC s6 tai trong nhung o v6 phdi thay bing cuong da tinh toan

cia vdt liQu duo. c xAc dinh bdng thi nghiQm vd phar tich md kh6ng con hQ s6 suc

kheng ta c6 phuong ph6p tinh toAn theo hC s6 tai trang, d6 ld phuong phip tinh tlong

ticu chuAn thi6t kii 22TCN 18-79 hiQn dung di-i thi6t kil, ctro cdu duong sit d nusc ta

Truoc ndm l9?9 v€ trdi cua (l- l) dugc tinh ld tdng cAc Lmg suit lon nh6t do cdc

tai trgng thua t6 t6c dung l€n ktit c6u con v6 phdi la mot ung suit cho phdp dugc x6c

dinh bang thi nghiQm c6 x6t d6n h€ s6 an torin chung vd diiiu kien thi6t ke ld ung

su6t t6ng cQng thgc t6 nh6 hon img so6t cho ph6p, do <16 phuong ph6p tinl to6n ndy

duoc goi ld tinh theo img suit cho ph6p.

Cd ba phuong ph6p tinh toan tren hidn cdn dusc dnng dd thiit k6 ciu. thi du d

Hoa K' hien tai ti€u chuin thiilt kii cdu dudng sit AReVe tinh theo ung su6t cho

ph€p cdn ti€u chuAn thii5t k6 cdu duong b0 AASHTO tinh theo he s6 tai trqng vi he

s6 sic kh6ng. d nuoc ta, ti€u chuan thi6t t6 z2TCN 18-79 tinh thao he s6 tdi trong

vin ohng dii ttriiit k5 ciu tluong sit cdn thiiit k5 cdu duong b0 tt ndm 2005 cho ddn

nay tinh theo h€ s6 t6i trgng vd hC s6 $lc kh6ng.

3.2. CAC TR4'NG THAT GI6I HAN (TTGH)

Klri thi5t kii cdn phai x6t d6n c6c TTGH do ld tr4ng thei md n6u wot qua n6 thi

bO phan duqc thiiit kii khdng cdn thda mdn cdc quy tlinh dd dqa veo d6 thi6t k6.

Vi t6ng qurit c6 b6n TTGH.

3.2.1. TTGH cudng .10

TTGH cuong tto duqc x6t d6n di: dam bno didu kien cuong d0 (hav tlo bdn). dn

tlinh cuc b0 vd 6n dinh t6ng th6 tl6 cAu khai th6c an todn tong tu6i thq thi6t k6.

:.2.2. ttGU st agng

TTGH st dung tlugc x€t dtSn nhu mQt biQn ph6p nhim han ch6 rmg suAt, bi6n

dang vd dQ md rQng vtit nut trong didu kiQn st dung binh thudng.

3.2.3. TTGH m6i vi ph6 ho4i gidn (nfrt, gny)

TTGH m6i x6t tltin nhim han ctri5 uicn dO img su6t do mQt xe trii thi6t kd gdy ra

v6i s6 chu kj vd bi€n <10 rlng su6t du kitin.

TTGH ph6 hoai gidn x6t d6n nhu mot yeu cau vd dO bCn qia vat [Cu theo ticu

cnuan var [eu,
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3.2.4. TTCH dic bigt

TTGH ddc bi€t x6t d6n fiim dam bao slr tdn tai crha ciu kli ddng .t;1, beo lt
ho4c bi va xO cta tdu, xe c0.

Trong b6n TTGH tran tbi TTGH cuong d6 duo. c su dUng dd rinh rofu n}iiu nhit
- - ^ , ,  .  , , .  ,  i .  ;vi khong mot ket cru ndo khong can tinh o TTGH ney. Mot kel cdu chi can rinh theo

i  ,  ,  , .  ,  l .  ,cac TTCH cen thiel. rhi dU ddm thap thi kidn8 cen rini dd mo rong vet nrn hay dam
cdu noi chung khdng cdn tinh xd c[a tdu thuyin.

3.J. cAc To HQ? TAr rngNc vA HE sO TAt rRoNG

O phdn tren de xet ddn b6n TTGH, hong tinh to6n c6c kCt cau phdi thda mAn (3-1)
cho c6c t6 hqp t,la|i tr9ng tuong r?ng, tuy theo t6 hqp tdi trcng me cdc TTCH q tlen cdn
dugc phan tich thdnh c6c TTGH chi ti6t nhu sau:

- I l(;H cuqng dO l: tinh theo to hgp ldi trQng co bdn (tdi trong lhusng xuyen,
hoat tii) nhmg l<h6ng x€t aICn tei treng gi6.

- TTGH cuong dO ll: t6 hqp de tlnh cho cdc xe dic bi6t hoac ddnh gi6 ciu d6 c6p
ph€p cho cdc xe xin cdp phdp. rrong truong hqp ndl khdng xet den tai trong gro.

- TTCH cuqng dg li l: ld hqp tr€n ciu khdng co xe nhung c6 gio vqi vdn tdc lon
hon 25m,/s.

- TTGH cuqng d0IV: td hgp tdi trAng lien quan tl€n tj'lQ giira hieu Lmg cua tinh tei
vd hoat tdi trong k6t a6u ptrdn tren i6t 1on. Voi cAu th6p kh6ng cdn x6t TTGH ndy.

- TTGH cuong dQ V: t6 hgp cd hoat tdi ld xe ti6u chu4n vd c6 gi6 vqi van t6c 25nls.
- TTGH st dUng l: td hgp li0n quan ddn khai thdc binh thuqng cua ciu v6i vdn

t6c gio 25mls. Tdr cd cdc tdi trQng deu ldy theo gid tri danh dinh.
- TTGH st dung ll: tli hqp dd kitjm tra giOi han chay cua k6t cdu thep va tru$ cua

mdr ndt buldng cuong dg cao chlu ma sdt toi han do hoat tai.
, , , . ^ ,  - ;  , .  , , . ,  ,- TTGH su d+ng III: t6 hgp tdi lrong lien quan ddn phdn tich keo doc tren ket cdu

betdng c6t th6p du fng luc vd kidm soiit nLrt crla dem betong thi cong phdn do4n.
- TTGH su dung lV: td hqp tdi trqng xet den k6o trong cot betong c6t th6p du fng

luc d€ ki6m tra mrt.
- TTGH m6i I: t6 hqp t?ii trang gay m6i vd dut gdy gidn vdi tu6i thq chiu mdi ld

v6 han.
- TTGF1 mor ll: to hgp tar trang gdy m6i vd dft gay gidn vdi tudi tha chiu moi ld

hiru han.
- TTCH dAc biet l: t6 bqp rai trong cd xet ddng dAr rLQ).
- TTGH alac bret ll: to hqp tdl trqng c6 lfrc va x6 cua tdu thuydn vd xe c6, lii lut.
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C6c t6 hqp
- T9i So. ng r
CR - hi6u i
EH - hiOu i
DC - tai tr!
DW-Ei t i
- Tei tro. rg r
BR - luc hi
CE - luc ly
CT - luc va
CV luc vr
EQ rei rc
FR 11rc mr
IM - lgc do
LL - hoat ti
LS - holt tJ
PL - tii trat
SE - lgc do
TG - hi9u ri
TU - hiQu 6
WL - tei tr{
WS - tei aa

DC

DD

DW

EH

EV

ES
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Lt. bao lfi

nreu nnar
tiiih theo
nay qam

nAn (3-l)
I tren oon

C6c t6 hqp tai trgng [,ng voi c6c TTGH cho tlong Bang 3-1 trong d6:
- TAi trong thudng xuyen c6:
LK - nrqu ung oo Iu DIen.
EH - hi€u img do co ng6t.
DC - tai trong ban than k6t c6u vd thi6t bi phu tro.
DW - tei trong lqp phir vri c6c tien ich c6ng adng.
- | al lTqng nnat mor co:
BR luc hdm xe.
CE lgc ly tam.
CT lgc va xe.
CV - luc va tdu thriy.
Eq - rar ugng oQng oar.
FR -luc ma sat.
IM - luc do xung kich cua xe,
LL - hoat tai.
L) - noal tal cnat tnem.

PL - t6i trgng ngudi di.
SE - lgc do lfn.
TG - hiQu img do ch€nh lQch nhiQt d0 (gradi€n nhiet).
l u nr€u ung qo oten qol nnl9[ q9 qeu.

WL - tai trong gi6 len ho4t tei.
WS tei trQng gi6 l6n ket cau.

n ket ceu
Ioan.

p ou ung

iu m6i Li

Bing 3-1. Td hqp tei trgng vd he sd tii treng

T6 hqp
' 

tni

DC

DD

DW

EH

EV

ES

LL

I M

BR

PL

LS

EL

WS FR

TU

CR

SH

TG SE

Cnng 60t lnc chi

Tt?ng

th6i EQ CT CV

Cudmg
Y. 1,00 1,00 0.5/t,20 YTG YsB

Cu@g

dO II
YI 1,00 1.40 1,00 4.5^,20

'ITG Ysslir lfit.
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TO hgp DC

DD

EH

EV

ES

LL

lM

BR

PL

LS

EL

WS FR

TU

CR
SH

TG SE
Ctng mot ltc chi

rai trqDg

Tr4DC
thei

cidi
EQ CT CV

cuimg
dO III

I ,00 1,00 1,00 0,5/t,20 Yrc YsE

Ddc
biCt

0,50 1,00 1,00 1,00 1,00 I,00

SN
dvng

'rn 1,00 I,00 0,10 I,00 1,00 t,0^,24 lsE

M6i chr
C6 LL,

IM
&cE

0,75

Bing 3-1 (ti6p theo)

C6c hC s6 tai trang phAi chgn sao cho t6ng hiCu ung tinh to6n ld cuc han. D6i voi
m6i t6 hqp tni hang phai x6t ce hi s6 cuc hpn 6m vd tri s6 cgc h4n duong.

Trong t6 hqp tei hQng n6u t6c dgng cua mgt tei trQng ldm gidm gi6 nj tting cQng
thi phdi 6y gi6 tri nh6 nh6t aira tei trang d6.

HC sii tei trarg crta tai trqng thudng xuy€n lAy theo BAng 3-2.

- N6u kh6ng c6 th6ng tin rieng, he s6 tei trqng clia chcnh lQch nhiQt dQ (yt6) c6

me lay nnu sau:

+ yrc = 0 trong TTGH cucmg alo vd TTGH al6c biet.

+ yrc = 1,0 d TTGH sti dung klli kh6ng x6t hoat tAi.

+ yrc = 0,5 d TTGH sir dung khi c6 x6t hoat tai.
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-Hes6d

ffri kh6ng cc

co hin vd ci
- i r gso I t

li€n hqp:
+ Hieu ur

co.ng d TTGJ

+ Hi€u ri,r

+Hieu riq

- Khi bdo
sau ddy phii

+ ch€p h
x€t ma s6t gi

+ Hieu [,l
+ Hieu lh!
Trong fui

3.4. TAI TR

DC vd Dt
Kh6i luqng r

I
I Hqp kin !h
r_
I LOD pbu De!

I Th6p dnc

I
I

I Bct6ns
I
I

I rh6p

Bitrg 3-2. He sd tii trqng cho tai fqng thulng xuy6n

LoAi tdi tlang
H9 SO rar ft9ng

Ldn nh6t Nh6 nhAt

DC: ciu kiQn vA thii5t bl phqr |,25 0,90

DW: top pnu mat cau va cac u9n rcn 1,50 0,65
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)ng cQng

- HC sii tai trong khi bi lun ( ysu ) cAn du. c xem xet cho ting fudng hqp cu the,

khi kh6ng c6 quy dinh ri€ng c6 thi! 6y yr, = 10. Trong thi6t ki5 phri,i Ap dlrng t6 hqp

c6 lun vd ce kli kh6ng lun.
- HC s6 tei tro. ng cho tai trgtrg thudng xuy€n ( yp ) do tich liy biiin dgng cho cdu

lien hqp:
+ Hi6u img thr? cAp do dg img lgc k6o sau d TTGH cuong d0 vd dg img lgc tdng

cQng 6 TTGH sti dunB yps = 1,0.

+ Hi6u irng do tu bi6n y.* = 1,0.

HiQu ung do co ngol ysn = 1.0.

- Khi ban b6t6ng du img lgc duo. c gh6p voi ddm th6p thi c6c hiQu img dg ring luc

sau d6y phdi x6t diin nhu t6i trqng thi c6ng (EL):

+ Gh6p ban mit aAu dtc sin cing truoc ruoc khi ban lien hqp voi dam thep phai

xet ma set giira phan bAn b€tdng vd d6m th6p.

+ Hi€u ring do tt bi6n vd co ng6t trong betdng

+ Hi€u img Poisson (bet6ng bi n6n do du ung lUa n€n nd ngang).

Trcng trudng hgp ndy he s6 tdi trqng lay theo tei trQng thi cong.

3.4. TAI TRQNG THTIdNG XUYIN DC VA DW

DC vd Dw ld' tinh tei, d1i tinh Dc ve DW can Ul6t Utoi luqng ri€ng cua vft liQu.

Kh6i luqng rieng cria vat liQu hy theo Beng 3-3.

Bang 3-3. Kh6i luqng ri€ng m$t s6 vit lifu

Vet IiCu xrr6i luqng rleng, 1$ .)

Hqp kim nhom 2800

Lop phi bet6ng asphalt 22sO

Thep dirc 7200

BCt6ng

Nhe t't75

CAt nhg 1925

Thuong v6i f.'< 35MPa 2320

Thuong voi 35MPa < f.'< lO5MPa 2240+2,29 L',

Thep 7850

(TrcJco
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3.s. r{oar rrir vA cAc rAt rngxc rcrAc

Ho4t tai HL93 ld mot t6 ha'p cira xe tii thi6t k6 ho{c xe hai

hong lan tnlet Ke.

3.5.1. xe tei thi6t k6

Xe tdi thi6t kii gdm c6 3 truc c6:
- Tai tr9ng tryc fu6c 35kN;
- Tryc gita vd trqc sau, m6i truc laskN;
- Khodng c6ch tu trpc tru6c d6n truc giita 4,30m;
- Khoang c6ch tu trqc gita diin trgc sau 4,30m - 9m;
- Khoang c6ah tim hai binh xe theo chiiju ngang 1,80m.

t4rc thiiit k6 vd tad

1800

| 43oo I 43oo - 9ooo I
].-='_r

Ifrnh 3,L Xe tdi thi kd

3.5,2. xe hai truc thi6t k6

Ilinh 3.2, Xe hai truc thiet kA

Xe hai t4rc thi6t k6 gdm c6:
- Tdi trong m6i trqc I lokN;
- Khoeng cSch truc 1,20m;
- Khoang cAch tim hai b6nh xe theo chi6u ngang 1,80m.

3.53. TAi trQng lin

Tai trqng lan thii5t ki!, ld tdi trqng phdn bii ddu v6i cudng dQ 9,3kN/m theo chidu

doc, theo chi6u ngang tdi trqng lia dugc gia thi6t ld phan b6 deu tr6n chi6u rQng 3m'

Kli tinh toan kh6ng x6t llrc xung kich cho tai trong hr'

68

3.s.4. Die
t.)i€t tich

cht nhat c6 |
Ap ruc lq

tuc, 6p luc lt
doan thi phA
teng theo ty l

Klli thi6r
bdnh tru6c d
:5ftnm.

3.5.5. C{(

Hi6u img
- Hi€u ftn1
- Hi€u rm

ling cira tai t
- Vdi m6r

cic nhip vi
thiet ke co k
tong ldn, kh

CAc hrtc t
bi r6ng 3m <

Xe tdi thi
hinh xe ndo

+ Khi thia
. rrri tlii
- L nal tar

N€u co -vi
hon cua:

- ^et qtul
* f6t qu.i

3.5.6. Tii

Tei tong
9s. khi tiDh
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k6 vd t6i

heo chi6u
rqng 3m.

3.5.4, DiQn tich ti6p xric b6nh xe

DiQn tich ti6p xirc cria b6nh xe c6 m6t 1i5p hoic hai l6p dugc gia thi6t D mQt hinh
chir nhdt c6 chiAu rQng 5lOmm vd chidu ddi 250mm.

Ap l\rc l6p gia thii5t phdn b6 dcu trcn dien tich tiiip xric. N6u bd m{t ti6p xuc li€n
tuc, 6p luc 16p phdn b6 dau tr€n dien tich ti6p xfc quy dinh, niiu bd m[t tii5p xuc gidn

doan thi ph6n b6 d€u tr6n diQn tich thuc tti trcng pham vi vCt b6nh xe voi 6p su6t
tang rheo ty so cua didn tich quy dinh ren diQn tich thgc td.

Khi rhi€r kA ban mat c;u r.r.rc huong vdL lop phu m{t ciu cria bdn tryc huong cdc
banh truqc dugc gia dlnh ld mQr hinh chii nhdl dqn. chidu rdng ra chiiu ddi diu ki
25olnm.

3.5.5. CAch x6p ho4t tiii d6 tinh toin

HiCu ung lon nh6t phrii l6y theo gi6 tri l<rn hon hong cAc trudng hgp sau:
- Hi6u img cira xe hai trgc thi6t k6 t6 hqp vdi hiQu tng cira tai trang ldn.
- Hieu ung cin mQt xe tai thi6t kii co khoang c6ch haj truc sau thay ddi voi hiQu

rmo c i ,q  f i i  f rnno l in

- Vdi m6men em giira c6c di6m u6n ngu. c chidu khi chiu t6i trgng rdi diu trdn
c6c nhlp vd chi d6i vdi phrin luc g6i gita thi l6y bdng 90% hiQu rtng cua hai xe trii
thi6t k6 c6 khoring c6ch tu truc tnrdc xe niry d6n truc sau xe kia l5m td hqp vdi trii
trong lin. khoang cech grira hai truc l45kN cua mdi xe l6y bdng 4.30m.

C6c truc brinh xe kh6ng gAy ra hiQu LIng ldn nhat phai bo qua. Ca tdr trong ldn vd
bd rQng 3m cria mdi tdi trong ldn cing phdi bi5 tri sao cho gdy ra hiQu ung lon nhit.

Xe t.ii thii5t k6 vA xe hai tryc thi6t kili phdi b6 tri tr€n chidu ngang cdu sao cho
b6nh xe ndLo cing kh6ng gdn hon:

+ Khi thii:,t ka: ban hang: 300mm tinh tu m6p dd via hay lan can.

.- Khi rhi6t k6 cric b0 phrin k-hdc: 600mm tinh rir m6p lirn re thidt kd.
- Chat tai dC ddnh gi6 dQ v6ng do ho4t tar:

Nilu c6 y€u ciu drinl gid dQ v6ng do hoat tAi thi dQ v6ng cin l6y theo tri s6 lon
hor cua:

- Kdl qua tinh cho mqr re tai thidt ke.
+ K6t quA tinh cho 25% cua xe tai thiiit k6 cing vdi tdi trong ldn.

3.5.6. Tiii trqng al6 tinh m6i

Tai trgng d6 tinh m6i ld mQt xe tai thi6t kii c6 khodng cdch gita hai t4rc 145kN ld
9m, khi tinh mdi phii 5p dpng lgc xung kich.
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Diii voi mit cdu cia brin truc hu6ng vd l6p phir m{t cdu cira bdn t4rc huong khi

thiilt kil ph6i sir dung mO hinh xe tai thi6t k6 nhu tr€n Hinh 3.3.

Ilinh 3.3. xe fii thi6t ki dA inh ndi

3.5.7. Tei trgng b0 hirnh

Khi b6 rOng duong bQ hdnh lon hcm 600mm phai l6y tai trqng ngudi di bd ld

3.10 r MPa vd phdi tinh ddng thoi voi hoat t6i xe.

D6i v6i ciu chi ddnh cho ngudi di bO va,/ho{c di xe dap tAi tr9ng thiiit k6 ld

4.10 rMPa. Kli xe c6 thd di vdo le bO hdnh thi tiii trqng t€n 16 bO hdnh kh6ng xdt

d6ng thoi voi trii trgng xe nhung khi d6 c6 ttre x6p xe ra td u6 hanh

3.5.8. Lqc xung kich

T6c dQng cua xe t,ii thii5t k6 hay xe hai trqc thiiit kii kh6ng ki! luc ly tdm vd lgc

hdm phrii dugc tang thcm m6t t'j, lQ phan tram cho lgc xung kich vd duoc liy bing

(1+lM/100), IM cho trong Bi|ng 3-4.

3.5.9. L\rc ly tem CE

LUc ly tam cua hoat tdi 16y bdng tich s6 cna c6c trgng luong truc cta xe tii hay xe

nar ruc vol n9 so L.

10

f - l6yb

v - t6c t

g-  g ia t

R-b6n l

Luc ly ran
dudng truy€r

3.5.10. LU

Luc him I
+ 25oA tre
+ 5oZ cua

tai trong ldn,

Luc him r
hAm xem nhl
hi€u ung lon

3.5.11.  Lg

N€u k6t ci
Luc va ci!

dung theo ba

3.5.12.  T i

u oay cnl

cdu nhip lon
t e unn tal

Trong do:

vB - toc

virl

J - n e s o

IL
I t
1800

BAng 3-4. Ti le ting tiii trgng do xung kich

Lau Krqn IM

M6i n6i ban mit cau:

T6t ca cec TTGH 75%

Tlt cA c6c c6u kien kh6c:

TTGH m6i vi dtrt gay t5%

Tit ca c6c TTGH ldec 33%
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t]cng khi

di b0 ld

l let  Ke la

(h6ng xet

im vd luc
iay oang

w2
c = f(-)'gR' (t-2)

f - t6y bing 1,0 cho m6i,

v - t6c do thiiit k6;

cho c6c tii hqp tai trgng kh6c;

g - gia toc trqng fuong;

R - b6n kinh cong cira ldn xe.

Luc ly tam t6c dtng theo phuong nim ngang trdn mit dudng 1,80m. Phei c6 mot

dudng truydn hu6ng tem tqi k6t a6u bcn du6i.

3.5.10. Luc hin BR

Lqc hdm xe phai l6y gid trj lon hon cria:

+ 25% trgng luQ'lg c6c tryc xe cria xe tei hoic xe hai tryc.

+ 5% cua xe tai thi6t k6 c6ng voi tai trqng ldn ho{c 5% cia xe hai truc cQng vdi

tAi trQng ld|Il.

Luc ham dit hong t6t ca ce" ldn thiiit ki5 vd coi nhu xe di cring mQt chiau Luc

hdm xem nhu t6c dgng nim ngang tren mit duong 1,80m theo chidu dgc d€ gdy ra

hiQu ung lon nhAt.

3.5.11. Lqc va cfra xe CT

NiSu kiit c6u kh6ng dugc bdo vQ dring quy dinh thi phei tinh luc va

Luc va cua xe cQ vd tAu h6a vio k6t c6u: le mQt luc tinh tuong duong l800kN tAc

dung rheo bir k! huqng nio trong mit phing nam ngang cdch mar dit 1.20m

3.5.12. Tii trgng gi6: WL vi WS
' 
O day chi xet t6c dung gi6 niim ngang t6c dung l€n c6c ciu th6ng thudng, voi ki5t

c6u nhip lon hay cAu day v6ng, day ving cin c6 nhirng nghiOn cuu ri€ng

DA tinll tai trong gi6 trudc hi:t cAn tinh ttic dQ gi6 thi6t kii (v):

(3-3)

t
3

=

- - ]

---l
-- 

l

rii hay xe

Trong d6:

v" - t6c dQ gi6 giQt cq ben trong 3 giiy vcri chu hi'xu6t hiQn 100 ndm 16y theo

urng tinh gi6 cia ViCt Nan (Bang 3-5).

S - hC s.i didu chinh theo ving d6t chiu gi6 vd cao ds mit cdu {Bdng 3-6).
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Bing 3-5. Vin tiic gi6 vB cho c6c ving gi6 0 Viet Nam

Vlrtrg tinh gi6 theo TCwl2'13'7-1995 vB (m/s)

I 38

I 53

IV 59

3.5.13. TAi trqng gi6 t6c dung lGn c6ng trinh

d TAi tQng gi6 ngang

Tei hqng gi6 ngang 16y theo phuong nim ngang vd dit d trQng tdm cria di€n tich

chiu gi6

PD = 0,0006v2Arcd > 1,8At GN) (3-4)

Trong i16;

v - t6c dO gi6 thiiit k6 6y theo (3-3);

A, - diQn tich chfn gi6 cira k6t c6u;

Cu - hQ s6 cnn, l6y theo hinh 3.4.

- DiQn tich chin gi6 A, ld diQn tich kin chi6u l€n mdt trudc ur6ng g6c voi hudng

gi6 voi c6c diiiu kiQn sau:

. Voi k6t c6u ph6n trcn c6 lan can d4c, diQn tich k6t c6u phdn tr€n bao gdm diQn

tich lan can kin htng gi6, kh6ng x6t d6n anh hudng cira lan can kh6ng hung gi6.

'72

o Voi k€r
lh6ng hirng
c6 dirh huoq

. vdi kiit
cd ooi hlitrg l

Ilinl

- t l e s o c

+ Vsi ka
dring vd kh6

.b-ch i i

. ( l - c t u e

+ Kti ka
pnan vol Ld

+ Voi ka

b) Ttji tr(

l6n hon son
tu nhu tinh

vol Ket r

$o ngang-

Tdi trenl
rc, neu mal

BAtrg 3-6. He s6 .tidu chinh S

DQ cao cia m{t cdu
tren mit dAt k1lu vuc
xung quanh hay tren

mit nudc (m)

Khu vuc 10 thien
hay mit nudc

K1u Wc c6 rung
hay c6 nhd cira voi
cay c6i, nhi cao t6i

da L'hoeng l0m

Kiu wc c6 nhd cira
vdi da s6 nhd cao

tICn l0m

10. 1,09 1,00 0,81

20 | , t4 1,06 0,89

30 | , t '7 t , l 0 o q 4

40 |,20 1, t3 0,98

50 t ,2r 1,01
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: . ]
) nna cua 

]
nhe cao
0m

l

el
.'-__-.]

;--_-'l
; ---i' l

. V6i k6t c6u phAn tr€n co lan can hd khi d6 phai x6t d€n lan can himg gio va

k}dng hLrng gio tung loai ridng n6u co lon hon 2 lan can chi xet nhing lan can nao

co dnh huong ldn nhir vd phuong diQn khdng che chdn

o V6i k6t cAu nhlp kiiiu gian 1uc gi6 durrc tinh cho tnng b0 phin mQt c6ch ri6ng rd

ci noi htng gi6 vd noi klu6t gio.

hc s6 t6ithi6u d6i voi
mal cdu ddj trCn dem I,
voi ircn 4 dem, ho6c
ddm h6p
, , - ! -  L L ' J l -

o 04  0 .8  1 .2  1 .62 .02  6  10  14  18  22  26  30
Ti s6 b/d

Htnh 3.4. HQ sti cdn C7 ding cho k& cilu phin tftn ci nqt httng gi6 dic

- HQ sd cdn C6 lAy nhu sau:

+ voi ktit c6u ph6n tr6n c6 mit tru6c kin khi kiit cdu quy d6i c6 c6c m6p c4nh doc

dung vd kh6ng c6 g6c wi5t o d5y d6ng k€ vi khi dQng tAyCo theo Hinh 3.4, trong d6:

. b - chidu rOng todn bQ ciiu giia c6c bi m{t lan can.

. d - chiiiu cao k6t cAu phdn tr€n bao gdm cd lan can kin n6u co.

+ Khi ki5t c6u phAn trdn ld gidn, lan can vd kilt c6u phAn dudi lvc gi6 d6i vdi tung

phdn v6i Ca lAy theo ti€u chuAn ViQt Nam 2137-1995.

+ Vdi kiit c6u phdn tr€n kh6c phAi x6c dintr Cd trong hiim thi nghiem gi6

D) t at trQ g gto aQc

Vdi k6t c6u phin tr6n ld gidn hay crlc dang ktit cdu kh6c c6 mQt bd mdt cin gi6

l6n hon song song voi tim dqc k6t c6u thi phtii xet tii trang gi6 dqc, crich tinh tunng

tu nhu tinh gi6 ngang.

Vdi ktit cAu phar hen c6 m4t trudc kin tdi trQng gio dqc liy bing 0.25 tdi trQng

916 ngang.

Tai trang gi6 dac vd ngang phAi d{t len ki5t cdu cho tirng trudng hqp dat tai riCng

rE, n6u th6y thich hqp c6 th6 tinh to6n bing hqp luc cta gi6 c6 xet adl huong cua

c6c hu6ng gi6 trung gian (kh6ng vudng 86c).

2.4

2.4

- 2.0

r 0.8

o.4

didn tich

(3-4)

qi huqng

gom or9n

|  816.
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3.5.14. Tei trqng gi6 lon xe cQ WL

Ap lgc gi6 l6n xe cQ thii hiQn bing c6c dii lgc c6 thc di dong vd gi6n doan voi

cudng tlQ l,46kN/m t6c dqrng theo phuong u.r6ng g6c d cao hon m6t dudng 1,8m.

Khi gi6 tac dung l€n xe cQ kh6ng mdng g6c voi kilt c6u, thdnh phdn ru6ng g6c

vdL song song voi hoat trii tic dung l€n ho4t trii 6y theo Bing 3 7, hong d6 g6c ah€o

li g6c hqp boi hai phuong \.'u6ng g6c.

Tic dung gi6 ngang vd doc l€n xe c6 phAi ddt rieng rC cho htng trudng hqp, neu

th6y thich hqp c6 th6 ki6m to6n voi hqp lgc gi6 c6 x6t tl6n c6c hu6ng gi6 trung gian

3.5.15. Tei tlqng gi6 thtrng .tfmg P"

Tei trang gi6 thdng dung t6c dung t?i h9ng tAm cria diQn tich chdn gio voi cudng dQ:

P, = 0,00045v'?A" (3-5)

Trong d6:

v - tiic dO gi6 thiiSt k6, lAy theo cong thrlc (3-3);

A, - diQn tich phing cia mit cdu.

Chi 
'tinh tai trong gi6 ndy trong TTGH cudng d0 III vd TTGH sri dung IV'

kh6ng li€n quan d6n gi6 tdLc dqng l€n xe cQ vd chi 16y hudng gi6 vu6ng g6c voi

truc dqc cdu.

3.5.16. He s6 lin xe m

He sii lar xe dd x6t d6n x6c suAt c6 m5t ddng thoi dAy dri hoat tei tren s6 len xe

chiu tai. C6 thC lAy he s6 bn xe nhu hong Beng 3-8.

Khi c6 x6t tai ao. ng tl€n duong bQ hdnh, lC bO hdnh c6 thi5 xAc dinh nhu mot lan

xe dit trii.

Trong TT
d€n mdi cnq
m6t ld,n xe a
hinh hgc thi I

3.6. PHITOI

Dd rhiiit k
nhu mit cit
qua cAu, diA
phuong rin c
hanh thiiijt k€

Tinh toAn
h.rc doc... do
u6n, chiu cir

Tinh toi!
tinh theo m6
bdo tinh toar
Ke nren nani
tii su dUng t

Trong ti€r
tinh gatr drn
torg r,ic dg
ngang cho d
dam i. M6i d
ogang lon nl

Khi sn d!

v6 tr6i cia c,

Bing 3-7. Cdc thtnh phdn gi6 lon ho?t tti

G6c ch6o

(d0)
I nauur phan wong goc

(kN/m)
Thinh phin song song (kN/m)

0 t,46 0,00

t ) 1,28 0,18

30 |,20 0,35

45 0,96 0,4'7

60 0,50 0,55

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


doan voi
1 ,8m.

rdng goc

Bdc cheo

hqp, n6u
mg glan.

uong dQ:

(3-5)

dung

i g6c

BAng 3-8. Hg sd Hn m

s6 lan chit tni HC s6 len (m)

1,20

2 1,00

3 0,85

>3 0,65

Trong TTGH m6i kh6rg xet he s6 ldn xe vi di cAu c6 bao nhi6u ldn thi khi x€t

drln moi cflng chi c6 m6t xe t6i thitit k6, tuy nhien n6u dring phan phiii gan dfng cira

m6t lAr xe nhu Lrong ridu chudn thi6t k€ roi phuong phdp don bdy vd phuong phdp

hinh hac thi hieu ring phai dugc chia cho 1,20.

3.6. PHTTONG PHAP TiNH HIEU {ING Ci]A TAI TRQNG

O6 ttrl6t t6 t6t cAu phAn tr€n cua ciu nguoi ta phdi cdn crt vdo c6c s6 lieu dau viro

nhu mit cit ngang s6ng, luu luong nuoc thiet t6, Oia cndt ldng s6ng. luu lugng xe

qua ciu, diAu kiQn thi cong,.. vd tiCu chuAn k! thuQt cira tuy6n tl6 lga chon nhtng

phuong 6n ciu, sau khi tinh toan, so s6nh phuong 6n se c6 mQt phuqng 6n dd tidn

hrd'nh thi6t k6 ki thuat.

Tinh toan thi6t k6 ld tinh hiQu img cria c6c tdi trqng, ching h4n m6men u6n, lgc cit,

luc dqc... do tei tr9ng sinh m vd tinh suc kbdng cia kdt cAu, ching han khd ning chiu

u6n, chiu cit, hay chiu luc dqc cita k6t cdu nhdm thoa mdn diAu ki€n c6ng thuc (3-l).

Tinh to6n hiQu irng cua tai tryng c6 thii dr)ng m6 hinh kfi6ng gian ho{c phing, dir

tinh theo m6 hinh nAo cing phei su dgng c6c chuong trinh tinh todn da c6 san d,m

bao tinh toAn nhanh ch6ng vd ti6t kiQm sric lao d6ng cua con ngudi. TiCu chuAn thi€t

ki5 hien hdmn cho phep su dung biit kj' chuong trinh ndo c6 san d6 phar tich k6t ciu

vd'sri dung kiit quA d6 thiiit kii.

Trong ti6u chuin thii5t ki5 cdu tr6n dudng 6 t6 cho ph6p drlng phucrng ph6p phrip

tinh gan dung, d d6 tAi trcng t6c dung l€n kit ciu nhip duoc phdn chia thdnll tai

trang tec dUng l€n tirng ddm th6ng qua hQ s6 phdn bii ngang (g) HQ sd phdn bd

ngang cho clim i (g1) chinh ld phdn t6i trong tdc dung t6n k6t cdu nhip phdn chia cho

dam i. M6i darn trCn ki5t c6u nhip c6 mQt hQ si5 phin bii ngang, ddm c6 hQ s6 ph6n bd

ngang lon nh6t ld dAm b6t lgi nh6t sd duoc chqn di5 tinh to6n thii:t k6.

Khi sir dung hQ si' phdn b6 ngang tl6 tinh to6n c6 cdng thrlc de tinh hiQu img Qi o

v6 rrdi cua c6ng thuc (3-l)ducti tdc dung cLia tai trgng thi6r kE HLql la:

s6 ldLn xe

u mQt ldn

'75
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Qi = mcl>Pivi(l+ IM) + qw] i (:-o)

Trong do:

g - hQ s6 phdn b6 ngang;

m - hQ s6 ldn xe, tnrong hqp trong hQ si5 phan b6 ngang (g) dn chta hQ so niry

thi rong c6ng thuc (l-6)sC kidng con he s6 li 'n xe m:

>P,y;- hiQu tmg cria xe thiilt k6 do xe tai thi6t kit hay xe hai huo thiist k6 tuy

theo hi€u lng ndo l6n hon;

qw - hiQu ung cira tAi trgng ldn;

(l+IM) - he sii xung kich cua ho4t tdi, chi 6p dltng hQ s6 ndy cho xe tai thiiit k6,

xe hai trqc thi6t kii, kh6ng ap dung cho tai trgng ldn.

3.7. KHAT NIEM TiNH TOAN DAM LITN IIqP

3.7.I. C{t giai ato?n ldm viic ciia dim li6n hgp

Ddm li€n ho. p ldm viQc theo hai giai do4n:
- Giai do1n I: d giai tto4n I dArn thep vd hC li€n ktit dd lao 18p vrio vt tri, da dd

ho{c lip gh€p bdn m{t cdu nhung b6t6ng bdn ho{c bdt6ng lep hd neo chua d6ng

cring, khi tl6 chi c6 ddm th6p lAm vi€c vd dac trung hinh hQc cua dim th€p tluqc kf

hiQu ld A, (dien tich mit cit dAm th6p), xt (truc rung hoa cua mat cit dim thep),

Ir (m6men quAn tinh cua mdt cit dAm thep d6i voi truc fung hda *,), ylt, yft

(khoang cdch lu m6p nen vd duoi cria dim th€p d6n m1c trung hda x, ).

Giai tloan I chi c6 tinh tdi bao gdm tinh tdi cua dem th6p vri hd UCn kdt, tinh tei

cia bin b€t6ng, ki hieu DCI ld tinl tai danh dinh hay tini tAi chua x6t he sd giai

doan l.
- Qiai do4n II: Betdng brin m{t cAu dd tldng cimg ttlc ld mdt cit da liCn hqp,

bet6ng bdn m{t cAu dd tham gia ldm viQc v6i ddm chri, cri'c d4c tnmg hinh hac cua

mit cit li€n hqp c6 Atd (dien tich tinh d6i ). xtd (tryc trung hoa cia mat cet IiCn hqp),

I,o (m6men qurln tinh aua dien tich tinl d6i d6i v6i tlqc x"), vl"' ylt',

yfu , yfl6rro,arg c6ch tir m6p du6i vd tr6n crla ddm th6p, mep du6i vd trcn cua ben

bctong diin tl\lc xrd).

Trii trgng giai tlopn II gdm c6 tinh tai c6c phAn thi c6ng sau khi biin ldm vi€c li€n

hgp nhu ldp ch6ng th6m, lop phu m{t ciu, lan can... gqi 1d tinh tai giai doarl II (DCz

vd DW) vd hoat tdi cflng nhu tai tlgng kl.ic nhu co ng6t, nhiet d6 ..

16

Trong c6(
do4n II, co r
tAi, nhiet d0
lqi tei tlan!
iliin tt biiin.

3.7.2. Rl

Lnleu r0l

dng c6 hi€r
plan +1:

-  t o l  v o t

nghia ld khi
bnng khodnl

- t o l v o l

cong vqi toa

3.7.3. Mi

Khi chiu
bqp nAy khi
diii n Id ri

b€tdng ( Eb

Trong ct

w. -t

f" -cu

Kr  -h

Khi chi.r

sd m6dun <
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le do
dong

ic ki
h"P).

. r-i

rh tai

l g ra !

hctp,

: cia

hqp).

) i",
r ban

r l i 6n

DC:

Trong cec t6i trQng giai do4n II c6 tai trqng t6c dgng ldu ddi nhu tinh tii giai
doan II, co ng6t... nhung cing c6 nhing laj trqng t6c dung ngan han nhu hoat
di, nhiet dO ... Cdn thiiit phei phen tich thdnh tdi trgng dai h4n vd ngin h4n vi
\oi tai trong ddi hqn phai xdt voi tu bi6n con rai trong ngin han khdng cdn xet
diln tu biiln.

3.7.2, Bd rQng c6nh bCtdng tham gia ldm vi$c vt6i dAm chri

Chreu rQng ban cdnh betdng tham gia ldm vi€c vdi dim chir duoc goi ld b6
rQng co hiQu l6y nhu sau (tru c6c trudng hqp dic biQt nhu quy tlinh o didu 6.2.6
Dnan 4 t :

- D6i vdi ddm trong bing ntia khodng cech gita tim cdc dim v6 m;i bcn, c6
nghia ld khi khoaag crich tim c6c dam d hai b€n bing nhau thi b€ rong c6 hiQu tlung
bing khoring c6ch tim hai dim.

- D6i voi dim bi€n b6 rQng c6 hi€u s€ bing nrla khodng c6ch diin tim ddm trong
cdng voi rodn b6 chi6u rdng phdn hd,ng cua bdn mdt ciu.

3.7.3. Mit ctt [On hqp ngin h4n vir diri hgn

Khi chiu trii trqng ngen hqn khong can xet dCn tu bien cua bet6ng, trong trufmg
hqp ndy khi rinh to6n dC ddi tu beldng sang thdp hoac nguqc lai ding h9 s6 chuydn
doi n la qi sd giiia modun ddn hoi cria dam th6p (E,) voi mddun ddn h6i cia bdn

betOng ( Eb )

Trong do:

F

Eb

"': 200000 MPa

Eu = o, ool7Krw"2f"o'33

Trong c6ng thtc (3-8):

W. - kh6i luong ridng cua bdtdng ldy theo Bdng 3.3.

f" - cuong d0 chiu n€n cira betOng.

K, - h9 sd hiQu chrnl nguon c6t liQu; Kr = 1 tru khi xrlc tlinh bdng thgc nghiQm.

Kli chiu tei trqng ddi h4n phii x6t don tr) biCn cria bet6ng, khi tI6 phni sn dlmg ti

so mooun oat nan n = Jn .

(3-1)

(3-8)

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


3.8. cHriu cAo cHlu NfN cUA BUNG DAM

Ddrn chiu ui5n di ld m6men uiin duqng hay m6men udn 6m, dir Id vit 1i6u cdn
. . . . . ' .ldm vrec trong grar do4n dan hdl hay deo tICn m6i m6t c6t dem clng c6 vring chiu

k6o vd u)ng chiu n6n, chiii:u cao oia br;ng dim trong virng chiu n6n duoc ggi li
chi€u cao chiu n€n cua bgng ddm.

3.8.1. V{t l i6u Inm yiec trong giai do4n tlin hdi

( hreu cao chlu nen cua bqng dam fong gioi hAn dan hoi ( D. ) la chieu cao bung

dim md trdn dd tdng dai s6 cda img su6t trong m4t cat thdp. ung suit trong m{t cit
hCn hqp ngen han vd ung suat trong mit cit lien hqp ddi h?n do tinh tdi vd hoAt tai
kC ce xung kich Id r?ng suat nen.

- Mit cdt mdmen duong. Ci6 su didm cd trng sual tong cong bing khdng ld didm
E khi d6 chidu cao chiu n6n cira brin bung D. lii chidu cao h.r m€p duoi c6nh tr€n

<t€n E fiinh 3-5):

a )  0 )

.l;;=-
r_ l-

ll'
mnh 3.5. So d6 tinh D" cia mdt cdt uin duong

+ Ung suat tai E do tinh tai giai doan I (Hinh 3.5a):
I

r '  -  M
,r  _  j , -  (y .  D,  )

I Ung suet tai F do lai treng ngdn han (Hinh 3.5b):

. " -M"-*r ,  =- (D,  y" )

+ [Ing suAt tai E do tinh tdi giai doan II vd c6c tai trAng ddi han kl6c nCu c6
(Hinh l.5c): 

d
r d -  

M., +-(v., D-)
lo t

78

Vi D.ld r

b6qg,.tu do

Gidi phuo

Trong (3-9):

MI ,  M

I , .  I ,o  .

Yr Yn

Tai mit (

dung phuon
suAt t6ng cd

Hinh 3

Trong d6:

f. - unt
dw
har
haf

sua
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u coo
rch iu
lor li

Vi D"ld chiiu cao biLn bgng chiu n6n n6n tai E rhg su6t tiing cQng phei bdng

lh6ng, tu d6 c6 phuo'ng trinh:

-f tr' -o.,*V1(o" -v")-4(vu -o")=o (3-e)

Gini phuong hinh (3-9) c6 D" ld chi€u cao chiu n6n cria b6ng bqng.

Trong (3-9):

MI, Mn, Md - m6men u6n do tinh tei giai do4n I, t6i trqng ngin h4n c6 x6t

xung kich cua hoat tai vd m6men u6n do tii trqng dei h?n s

mAt cat tinh loen.

Ir, Id , Ird - m6men qu6n tinh cna m+t cit dAm thep, mlt cit li€n hqp ng;n h4n

vd mit cit li€n hqp ddi tran d6i voi truc rung hda x, , xro ' xto

cira n6.

y, yn , ya - kho6ng ciich tu tryc trung hda x, , xr6, xid dcn m€p dudi canh

n6n cira ddm th€P.

Tai m4t cit m6men duqng thay cho viec tinh D.theo phuong tdnh 3-9 c6 the sit

dr,rng phuong trinh 3-10 duqc thi6t lap fi biiiu tld ung su6t tren , vdi b ld biCu dd [mg

su6t t6ng c6ng.

') b)
Ilinh 3.6, So dd tinh D, theo bidu di n6men t6ng hqp cho mit ciit u6n duong

Trong d6:

l" - img sudt tdng cQng & mep tr6n cira ben cdnh chiu nen do tinh tAi DCr t6c

dung lOn mdt c6t adm th6p, DC, vd DW tdc dqng ldn m4t cit lidn hqp ddi

han. hoqt ti i i co xdt xung kich LL- lM tdc dgng l6n mal cit l idn hgp ngan

h4n, f. c6 d6u 6m.

{ - img su6t t6ng c6ng d m6p duoi c6nh k6o. Ca trong f" vd { kh6ng x€t irng

suAt udn ngang ban c6nh.
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d- (Dc + tfc )
r'"ro"=ffi)a t," (3-r0)fr

- Mit cit mdmen em:

+ Trudng hqp chung m{t cit li€n hgp c6 c6t th6p doc trong c6nh dam thep. Gid

sir E ld di6m c6 ri,ng su6t t6ng cQng bdng kh6ng.

") 
b)

Ilinh 3.7. So di tinh D"cia mdt cdt u6n am

Ung suat do tinh tai giai tloqn I (DC1) (a):

" '  M ' .
l i  - - (D.  -  y r )- t r

Ung su6t do tinh t6i giai do4n Il, hoat tei LL+IM vd crlc trii trgng khric neu c6

(Hinh 3.7b).

'I=-ftr*-o"r

fo"-r,r-StYrr, 
-D")=o

Trdn hinh 3-6b c6:

lf" I
D^+t .

(3-11)

Hinh 3.

3.8.2. V4t

- M{t c6t r
+ Trudng

llinh 3.9. Tt

Lan oang

Suy ra

Tir do c6:

Gidl phuong trinh (3-l 1) tinh duo. c D..

Trong (3-l l):

Mt, M"' - mdmen u6n do tinl tdi giai doan I vA mdmen uon do tet ca cac tai

trQng cdn lei d m+t cit tinh toen.

I,, 16 - m6men quen tiDl cua mat cit dAm th6p vd cira mit cit gdm aim thep

vd ciit th6p dgc trong bdr'.

Truorg hqp d TTGH sir dr,rng bdn b0t6ng dugc coi ld c6 hiQu vd chiu k6o d6 tinh

img su6t do ui5n cira mat cit liCn hqp gay ra trong t6 hqp tai trang sri dung II thi D"

tinh theo cdng thtc (3-10) fong d6:

80
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a l l t l

urcp

I l n h

rD .

f. - tng suSt tdng cQng o m6p duoi c6nh dudi (c6nh chiu n6n).

f, - irng su6t t6ng cQng d m6p trcn canh tr€n (c6nh chiu k6o).

ft

Hinh 3.8. So d,i inh D"cia mdt cdt uin dm tron& tA hqp tdi trQtlg sL &ng II

3.8.2. vAt [eu trCn toin m4t cit ch,iy d€o

- Mdt cit m6men duong:
+ Truqng hgp tryc trung hda d6o di qua bung dAm (Inaft )

0,85 r; A 
"

rr* t, to-o"p1

Hinh 3.9. Tinh Dq,cho mil cdt m6men dwrng \)a t\)c trung hia tlio ndm o bt4ng dim

CAn bdng luc ddo d hai phAn c6:

fy * (D  -D ,n r t "  . l 'A ,  = f , .A . ' f , *D ,n r *  -0  85 f  A .  ' l * "A^

Suy ra

^ o I i ,n,-r"  n,  -0.85f,A. - fn.A* , lu-=. ,  1-  r  "  
' l

-  
I  

' y r , . {  I

(3-12)
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Trong d6:

A,,, A", A", A*,At - dien tich c6t thep dac, ban betdng, c6nh chiu n6n, sudn

ddm vd crlnh chiu k6o.

fy-, fy" , fy- , fo - gioi han chiy cria c6t th€p doc, c6nh chiu n6n, sudn ddm vd

crlnh chiu k6o.

f. - cuong tlQ chiu nen aira b€tdng ban.

D - chiCu cao sudn dam.

Truqng hgp truc trung hda d€o kh6ng di qua bung ddm l6y D"o:0.

- Mit cit mdmen em:
+ Truong hqp t4rc trung hda d6o di qua bdn bung (Hinh 3.10):

fywlwtD-Dcp)

a) b)

Hinh 3.10. Tinh D"?cho mdt ciit m6tueh am vd ltqc trung hda ddo nim trongb4ng ddm

Cdn bing luc d6o o hai phdn c6:

(3-  13)

(3- l4)

3.9. Mor

l:46men (

onn oang rTl
uong phin I

dien tich tu(

roi dien ticl
- Mit cet

+ Tinh ci
+ Xric tlir
+ Tinh tn

I  nten ve

- Mat cel
qua col tnel

- Mdt c6
tong va cot

Sau dd;"

. Trudnt

M_ =0

Trong d6:

d , ,  d .

Trong ci

fr. r* D,

Trong o

i Trum

fy,A,, + fytA, +fy*(D-D"o)t* = fy*t*D"p + fy"A.

D
D. .o  =  

r ; ] - r fnA,  
- fy *A.  - fFA. .  - fy "A. )

+ Truong hgp truc tung hda ddo kh6ng di qua bvng dAm ldy D"r= 0.

- Mit cit chiu mdmen dm kh6ng li6n hqp (nrc ld kh6ng b6 tri neo li6n hqp o vung

mdmen 6m):

+ Khi fywAw > lfy"A" 
- fyrArl thi D"p phai tinh theo c6ng thric:

D* . - ;1  { l -yA,  r fy -A*  '  fy , "A*- ty .A")
- _y1v _ _w

+ C6c trudng hqp kh6c ph6i l6y D"o: D.

Suy ral
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3.9. MoMEN DtO (MP)

Mdmen d€o ld m6men kh6ng khi mdt cit chay deo hodn todn. M6men d6o duqc
dnh bing m6men do luc d€o cira cdc phdn quanl truc trung hda deo. Cac luc deo
:ong phdn th6p tinh vdi gi6i han chdy cua c6nh dim, bung dim vd c6t th6p doc v6i

dr€n tich tuorg img. Cric luc deo tlong b€r6ng chiu n6n tinh vdi irng surit n6n 0.85 f"
t.ri didn l ich bdldng lLrong ung. Bo qua ph6n bdrong chiu keo.

- Mit cit lien hqp chiu m6men <luong: co thi xric dinh Mp theo rrinh hr sau:

+ Tinh c6c luc d6o cira tung phdn;
- Xdc dini vi rri rruc rrung hda deo.
+ TinI m6men deo Mp.

Thidn vi an todn khi t inh co thd bo qua cdr rhep doc cua ban.
- Mdt cit lien hqp chiu m6men dm: tinh tuong tu nhu t€n nhrmg kh6ng duoc bo

lua cdt th6p doc d bdn.
- Mdt cit kh6ng li€n hop: tinh bing c6ch bo qua cdc s6 hang li€n quan ddn be

rong \ a cot thdp doc.

Sau day ta nghi0n cuu cdch tinh Mp khi truc trung hda deo nim o bung dim.

+ Trudng hgp mdt cit l i6n hgp chiu m6men duong (Hinh 3.9):

Mn = 0,85f"A.d. + fr"A"d. + fy*t*D"pd*" +fy*t*(D-D.p)d*, +fnA,d, (3-15)

Trong d6:

ds , d", dwc , d*, , d, - lin luot ld khoAng cach tir luc deo cua brin bet6ng chiu

nen, cAnh trin dem thep, phdn chiu nen cia bung dAm,
phdn chiu k6o cria bung ddm, crinh duoi ddm th6p d6n

, truc trung hda deo.

Trong c6ng thuc (3-15) c6 th6 thay:

l * r *Dcpd-,  l * r* rD D.r ,d-  - f , -A* lP-D."1 rucd,

Mo = 0,85f"A.d. + frcA.d. +fy$A* l! o",l*r*e,r, (3-16)
z l

Trong c6ng thuc (3-16) A.ld diQn tich ban bung ddm.

+ Truorg hqp mit c6t li€n hqp chiu m6men u6n am (Hinn 3. t0)

8 l
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Mp =fynA*ds +frAtdt +fy-t*(D-D"e)d*t +fy"A"d. + fy*t*Dced." (3-17)

Hay: Mo = f,,,Aod, + fnA,d, + f-A- 
l? 

- D",l+ rr.a"a" (3-18)

V6i m{t cit cua ddm kh6ng li€n hgp c6 th€ sn dung cIic c6ng thtc trCn dd tinh
m6men ddo khi bo qua cdc so hqng lien quan ddn cdt th6p doc \a bdn belong.

3.10. MoMEN CHAY (Mx )

Momen chay li m6men uon can rhi6r dd gdy ra chdy d mdl trong hai cdnh dim.
Khi c6nh ndo chay truoc thi m6men udn tuong img ld mdmen chriy cia mit cit.

- Mdmen chdy cria mdt cit trcng vung m6men duong M" phni duoc l6y bine

t6ng mdmen t6c dung vdo mit cit dAm thep, mat cit lien hqp dai han vA met ait lien
hqp ngin han d6 gdy ra img su6t chdy o m6t bdn c6nh o TTGH cuong d6. Khdng xdt
d6n u6n ngang bdn c6nh vd chdy cua bung dAm.

Trinh tu tinh nhu sau:
+ Tinh mdmen do tinh tai giai doan I ( Myr ) ru dd tinh duqc Lrng suat o mep tren

va duoi dim th6p do M,r 8ay ra. ki hieu la flr . f,: .

6, _ M' t ,, ' .u - Yrl.,o
" l  I r  

r r l  
" l  l r  

' r r l

Trong d6:

l, - mdmen qudn tinh cua mat c.rt dam lhep d6i vor truc lrung hoa x,.

yl,, yfl - kho6ng c6ch tu m6p tr6n vd duoi dim th6p diSn truc trung hoa ctia mdt

cdt dam thep xr.

Tinh m6men do tinh tei giai doan ll (My2 ) va r.rng suit o m6p tr6n vd duqi do

r;=*fvh, t,l,=?ri,

mo

r l

cidi m6i I

3r"i rri rim du

Goi momr
do \1.; sinh r

Trong do:

I,,: -

l m h .

Cho tdne I

Chu 1l' rdn
u'r.ng cho cac

- \ldmen
ng glong r

r'r tdi lrong
dn* ban tron
Iem COt thel

Eu(rc. co ngt

Giai ci ic I

iluuc 1V1, la r

Mr.2sinh ra:

Trong d6:

I,o - m6men qurin tinh cua met cit dAm liCn hqp ddi han d6i voi truc x;d

VLr,. Vo,ar, - khoang cdch tu mdp trdn vi duoi ddn tryc trung hoa cua mer cal

li€n hqp ddi han xt..
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m_

Goi mdmen do tdi trong ngin han sinl ra ld Mr3; tinh img su6t d m6p h6n vd duoi
do M"r sinh ra.

,.' - = Yr-r,,' ,.o .\.,0'  urlr 
-+ 

l , , i  
Yr$ .Tmr, 

,,  
Y.,,r,

Trong tl6:

Itd - mdmen quAn tinh cia mdt cit dAm li6n hop ddi h?n d6i vdi truc xtd;

Vlu, yL' - klodng cAch tir mep hCn vd du6i diln truc trung hda cua miit cit

li€n hgp ngin han x,o.

Cho t6ng [,ng sudt d m6p tr€n vd dudi dAm th6p bing cuong dQ chriy !;

ri+rin+rin=-!f
r,j +r$o +r.{n =r, J

ciei m6i phuong trinh tren duoc mot gi6 ti Mrr, chon gid tri nh6 hon trong hai
gili t tim duoc, ki hiQu ld Mr36n vd:

M, =  Mr1  +Mr , :  +  My: , ,n (3-20)

Chri f rdng do tinh m6men trong TTGH cuong dQ n6n phAj 6p dung h6 s6 tdi
treng cho c6c tei tong vd v6i hoat trii phdi x€t th€m h€ s6 xung kich (l+lM).

- Mdmen chdy cua m{t cit li6n hqp trong vung m6men u6n am; C6ch tinh ro6n
ctng gi6ng nhu mit c;t l i6n hqp chiu m6men udn duong chr khdc ld cd khi tinh
vdi tai trong ddi h4n vd ngin h4n mit cit lien hqp chi c6 ddm th6p vd c6t th6p
doc bdn trong ph4m vi bA r6ng c6 hi€u cua c6nh bet6ng, ngodi ra cdn ph6i x6t
xern c6t thdp doc vd m6p trdn dAm th6p thdnh phdn nAo dar t6i giqi han chdy
truoc, c6 nghia cdng thuc (3-19) tro thdnh:

(3-21)

ciAi cdc phuong trinh cia (3-21) ta c6 Myr,.in, thay Mr:,nin vdo (3_20) tinn

duoc M, ld m6men chay cria mdt cit 1i6n hqp.

Dg

en
tet (3-r 9)

f,\ + rln +rln =r" I
rj+r$r+r$r=-1f
fji +ff; =f, l
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3.11. TiNIT HIE. U i]NG CUA TAI TRQNG' '", 
*u, *, *, ,9 lii ::: :":,:t':l;[:T: ,T::J['';: ;il'H tr

phai tinh hieu ims c* ttt.t:T:l: 
;;, iuia ,, ,** li cdn ph6i xet hc s6 didu

c6u 0R, . Tinh hiQu ung aiia tai trgng

;;; 
";- 

1; vd hi€l img cua tai trone danh dinh Qi '

3.11.1. HQ s6 didu chinh tei trqng rli
(3-22)

Ii = llo1lnrlt

- HQ sd t1o - hQ s6 lien quan d6n tinh doo'

;;,,;" c6 tinh.d6onou m.,i:Jlil[: il,'il ffi'.T?"J;-Tffil
niri uien dane sc tans ldn 'i 

:,"-:i:;;;;r. ,0, r,,:n rer cdu hay lien kdt khong

do do ket c;u hay l iCn kCt co tinh oe(

co tinh deo
irr ciin x6c dinh kich thuoc vd c6u t4o d0 bi6n dang

Klri thi6t kC cac bg Phan cua cau can x

-H ::i':: ;1"',T::il:";Jl ;; il J*av aoo" uicn aane d6 o rrGH cuong
- '-- - 

cg d6c biit truoc khi Phd hoai
ve TTGH dic biCJ truoc KIrr P'rd !ve^ ' '-'i cita

,,"n * "U 
loi cho su lirm viQc cua k6t ciu nhung:::::r.1';;;, 

",phdi nh6 hon k6t cAu khdng c6

cong thuc  ( l - l )  ndn ndu k6 t  cau  c6  t inh  deo no

,tnrio.o, tu ao tieu chudn thi6r k6 quv dlnh:

- Trong TTCH cuong d0:

,lo > 1;5 
"ho 

k6t 
"it' 

vd lien ki:t khdng dco'
r1o ) 1' 05 cho ret ca 

I chi ti6t theo dung tiou chudn ttrii5t k6'

nD = 1 cho ki:t c6u th6ng thudng ''/ir cai 
, ., .x-^ +ham iinh deo wgjnD = 1 cho ket cau ururrE u!e'"o 

:6c bi€n ph6p t6ng thcm tinh deo wst qu6

nD >0,95 cho ki5t c6u vi lien ket co (

qny iinh "ua 
ticu chuan ttrii5t te

+ C6c TTGH khAc: nD = 1'00 '

- HC s6 IR - he s6 li6n quan d6n tinh du'

oam rien'ruc ba nrrio ntru 111t.:;::fliiili;';Tl:"TJ,u"ffi1il
khdng bi phe hoai o: 

|y 
* tY,l""; 

o"'"; i"n. su dung. t.rtlu r ay rinh du co lsi

vd k i r  cdu l ien ruc l . r  ket  " i " : " : ' : ' l ,u ;  i l  # ,  , ,  t re i  cua cons rhuc r . l - l r  nen

cho su ldm \ iqc cua ket t:", tI 
T"n"ia, 

"au 
co rinh du cu thd lir:

cilng nhu qD. nF co gid tri nho hon

86

+ Trong l
qR > l.0j

ll = 1' 0(

nR > 0.91

+ Trong (

-HCs0 r

( ,au co I

quy dinh.

Trong T1

1, > l ,o5

, l  =l,ff i

t r  >  0 .95

+ Trong

3.11 .2 .  T

3 .11 .2 .1 .

- Tinh ta

kIi betdng
pnan r K! n

finh tdi
cau. I  lnn u

- Tini td
ddi han chir

+ DC: l i

mqt cdu vd

+DW: l
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ul

f -

rg

E
E

+ Trong TTGH cudng <16:
q" > 1,05 cho c6c b6 phan kh6ng du.

ln = 1,00 cho c6c mric du th6ng thuong.

q^ ) 0,95 cho mL?c du ddc biet.

+ Trong c6c TTGH khfo nR = 1,00

Ilinh 3,11. Dii:m tiin tqc 3 nh.ip khi xuiit hiQn khop ttio o E
- HQ s6 1, - hQ sO tdm quan trong trong khai th6c.

C6u c6 tAm quan trcng trong khai th6c do chri ddu tu hoic co quan quAn lj,
quy dinh.

Trong TTGH cudng d6:
q, > 1,05 cho c6c cdu quan trong;

q, . 1.00 cho cdc cdu binh thuong.

lt z 0.95 cho cdc cau it quan lreng;

+ Trong c6c TTGH kh6c: q, = 1,69,

3.11.2. Tinh higu ri,ng cta tAi trqng danh alinh

3.11.2.L nnh fii
Ddi vdi cAu li6n hqp, tinh tei duor phan thinh:
- Tinh tlii giai doan I; Tru trudng hqp ciu ljdn hqp atuqc rhi cong rr6n da girio, sau

khi b€t6ng ban mdt cdu tln d6ng cung m6i dd dd gido cac trudng hqp cdn lai tinh tdi
phAn I kf hi6u Id DC1 do ddm th6p ch1u.

. finh tai ph6r I bao g6m todn b6 tinh tai d6m th6p, h€ li6n k6t vd tinh tei bdn mit
ciu. finh tdi phirr I tluo. c tinh thdnh tinn tdi lii ddu.

- Tinll tai giai .Ioan II: Tinh t|ii phdn II ld tdi trong lau ddi nen do m{t c6t li6n hqp
ddi han chiu. finh tai phdn II duoc phan ldm hai loai do h6 s6 tii trong kh6c nhau:

+ DC2 Id c6c tinh tlii cdn l4i thi c6ng sau khi brin b6t6ng tld ddng c,ing tru lop phu
mit cdu vd ti€n ich cdng c6ng.

+ DW: finh tei lop phri mdt cdu vd crlc ti€n ich c6ng cdng.

G

8'7
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Cing nhu DC1, cd DCz vd DW ddu ttugc tinh thdnh tdi hqng rni ddu.

Irong cdu ddm 6dn ftti do furting cd m{l cdr f*t fi,7p ttg'itt ft4r v4 ddi h4n r€n chi

c6 tinh trii DC vd DW.

3.11,2.2. Tinh hQu ing cfra tdi t?ng

Nhu dA bi6t hiQu img cua tei trqng d6 c6 th,3 ld m6men u6n, luc cit, img sudt

do tai tr9ng sinh ra. C6ch tinh m6men u6n, luc c6t de duo. c nghien cuu k! o m6n hgc

cq hec k6t cdu, d day chi nghion cuu cdch tinh ung su6t.

a) Mdt ciit chiu n1men u6n ducng

cia st mdt cit th€p, mit cit li6n hgp ngin han vd mit cit 1i6n hgp ddi hqn nhu

Hinh 3.12.

Hit h 3.12. CAc hldt cdt dan theP

a) Li6n hqp ngin hqn; U LiAn hap.l()i hqn: c) Cia m6t mqt cdt chiu mdmen dtong

- Ung su6t do tinh tdi giai dopn I:

,,1=-fri

',1=f i
Trong tl6:

fl - ring su6t do tintr tai giai doan I d thq tr6n ddm th6p;

fj - ung su6t do tinl tdi giai tloan I d tho dudi daln thep;

MI - m6men u6n do tinl tdi giai doan l;

It - m6men qu6n tinh cria m4t cit dAm th€p d6i v6i truc x,.

88

(3-23)

-ungn

r aait l i€u I

Trong d6:

fJ , f.:

Mnl -

I,o - n

Truqc c:

r... J6y ddr

- ung sl
drnng r,d v
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vi vat IiCu ldm viCc tlong giai doan ddn hdi:

r r  -  M n b  . , t
'  I ,n  " '

'  I ,n  - '

ro  - l  M, , t ' , ,a
"  . I ,n  ' "

c ' -  1Mnr , . . r
' b -  

;  I d  
r b

M .

Trong do:

fi , fi , ib. , fj, f* - Lmg suat do tei tqng ngAn han tren mdt cat lien hqp ngen

han tai thd trdn ddm thep. tho duoi dim thep. m€p duoi

bdn betdng, mdp trdn bdn bet6ng. c6t thdp doc bdr-,

V .n  -m6menudndota i  l reng ngan han s inh  ra  o  mdt  c i t  xd t :

I,d momen qudn linh cua mal cal l idn hoo ngin han tldi roi truc x'o.

lruric c6c bidu thuc co dau *+". l iy ddu -" khi tho tinh tmg suart ndm trdn truc

xrd, lay oau i KIrr ngugc ral.

- Ung suAt do tdr trQng ddr h?n tac dung l€n m{t cdt liCn hqp ddi han khi M36

duqng vi vat l idu vrin l i im viec lrong giai doan dan hdi.

- Ifng suAt do tdi trong ngin hln tr6n met cit li€n hgp ngin han, khi M.6 duong

( 1-14\

r ,  =Ydh - ,

'  I ' 'o "

.a  - l  Mut  , ,ar b  -  T - - - l b
I lra

" ,  
I  Mot . . ,

I lta

r  - tYt . , ,

(3-2s)

89
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Trong tl6:

fJ. fd . fbd . f;. f^ rne sudt do tai tang ddi h4n tren m+t cit [en hqp ddi h4n

tai thd tlen dArn thep, th6 du6i ddm th6p, m6p dudi ban
bet6ng. m6p hen bdn bdr6ng. cdr thdp dgc bdr.

M* - m6men u6n do tdi trong ddi han sinh ra d mat cat x6t.

I',4, I,6 - m6men qu6n tinh cia mIt cit ddi han d6i vdi tryc x',6 vd cua mdt cit

lien hqp ngin han d6i vdi tr\lc xtd.

Truoc c6c bitiu thr?c c6 diu " T ", l6y d6u "-' khi tho tinh ftng suAt ndm tlpn truc

x ,o ho{c x,o. l6y diu " " k}ri nguoc lai.

Clic c6ng thuc tinh tng su6t trong b€t6ng cira c6ng thr?c (3-25) dga vdo quy dlnh

trong ti6u chuin thi6t k6 "khi tinh todm rmg sudt u6n trong ban bct6ng do tai trgng ngin
han hay ddi han d€u dung ti sii modun dan hi;i ngin han n" lXem didu 10.I .l .l.4 hong
phen lO: m?t cit chir I chiu u6n) vd dugc tinh nhu sau;

b) Mdt ciit chiu m6men am

a) b)

Hinh 3.13. Cic mit ciit dtin thip (a) vd nQt cilb UAn hW cia mdt cdt chiu m6men 6m (b).

- Ung su6t do tinh tdi giai tlopn I:

. , -  1M66. , ,  ILb- 
; l ; rb I

rf =+lYorg I
n lrd )

Trong d6:

MI  .

I , -

- ung s
ldm vi€c cr

xtt' _ l

Irr, - n

oi

q ung !

- Khi b
t f r  =  0) .

: Kni bd
-  l a l c a

+ Ung s
nhit (tuc l
Seo so dd
r'€ chidu di

lM ' l
' '  

I l

,  MI I
.., 

I,
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Flx

ng

Trong do:

ff , tf - ung suiit Ao tinfr tai giai doan I d th6 trCn vd thd duoi ddrn th6p;

MI - m6men u6n do tinl tdi giai doqn I;

It - m6men qu6n tinh cira m6t cit ddm th6p d6i vdi trqc x,

- Ung suAt do tii trong ngin han vd ddi han tr€n m{t cit 1i6n hqp (khdng xet su

"atn viQc cira bd t6ng):

ft =+l$tl4qlyl,,

,o -- lM* * M*lro"
'  I 'n

(3-28)

Lu,. + tr,,t.,,I
t  _ r  , t r ,  u n , r /

t . .  " t

Trong d6:

fl, fd , f* 6ng su6t do tai trgng ngin han vd ddi han tlon mdt cit li6n hgp tai

tho tr6n ddm th€p, th6 duoi ddm th6p, ctit th€p dqc bdn;

xrh - tryc trung hda cua mnt cit dAm th6p vd c6t th€p doc trong bdn;

Irh - m6men qu6n tinh crla tiiit dien lien hoo gdm dim th€p vi c6t th6p dqc ban

d6i voi trgc trung hda x,n.

c1 tlng sudt trong bdn cdnh do u6n ngang

- Kni ban cdnh dugc giing 1i6n tpc img su6t do u6n ngang lAy bing kh6ng

( f r  =0)

- K}ri btin cAnh duo. c giing tung do4n:

+ T6t ce cic doan ban c6nh duqc giing phdi th6a min:

fi < 0,6fi1 (3-2e)

+ Llng su6t u6n ngang trong bdLn crinh x6c dinh tryc titlp tir phAn tich ddn hoi bic

nh6t (tuc ld b6 qua bi6n dang cia dim khi tinh img su6t hay n6i cAch ki6c ld tinh

theo so dd kh6ng bi6n d4ng) brin c6nh chiu nen alugc gidng n6u th6a mdn didu kiin

vi chidu ddi kh6ng giing L6:

l / -  D
T. ,  < t -2L  I  

' b^ 'b
'  e ! fb , / f v ,

(3-30)
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(3-31)

Trong d6:

Cb - hC s6 dieu chinh bi6n thi6n m6men;

Rr - hQ s6 phdn t6n tdi trqng bdn bung;

fb" - gi6 tri l6n nh6t cua irng suSt n6n trong chidu ddi kh6ng giSng cua bAn c6nh

dang xet khi khdng tinh d6n u6n ngang bdn c5nh;

Lo - gioi h+n chidu diri kh6ng giing;

M. - mdmen uiin l6n nh6t tr0n chidu ddi kh6ng giing gAy n6n bdn c6nh dang x6t;

Mr" - m6men chAy 6ng voi chriy o brin c6nh dang xet.

Khi c6ng thuc (3-30) holc (3-31) khdng thoa maa thi f' xdc dinh bing phan tich

ddn hOi bac hai bing c6ch l6y ung suit do phan tich ddn h6i bac mQt nhdn voi hd s6:

(3-32)

hoic tucng duong:

hoic tuong duqng:

t,, > f,,

S,. - m6r

, . chir

M. .

cha'

d) Xac dn

d-1. H€ st

C6 hai c6,

Cech thu

- Cec tru(

Cech thu

-  D6i  \o

,  =  1 .00.

- Cdc tru

T.ong ci

f .  -n

kl

tt

bt

f ,

dr

ci

r)
.. I o.as
' L  Tbu  I

l '- r", l

11 -  I 1 \

Trong d6:

f,, - img sudt u6n ngang trong brin cdnll chlu n6n phdn tich bQc nhAt t4i m6t cit

dang x6t hoic img suAt u6tt ngang lon nh6t trong bdn c6nh theo phin tich

bdc nhat tren chidu dai klung giang:

f", - ung sudt 6n dlnh xoin ngang ddn hdi trong brin c6nh x6c dinh theo

cdng tht?c (3-48);

Mu - m6rren u6n l6n nh6t trong chiriu ddi kh6ng gidng gdy ra n6n bin c6nh

dang x6t;

92
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cb =,.?s - r.05[+J.'.,[+]'
icl

d

", =',r,',0,[ff).,',,[#l

S*. - m6men ch6ng u6n cua m{t cit ddn hdi c,ta baa crinh chiu n6n d6i v6i t4rc

.MM,"
chinh cua mal car. vi f = = nen co lhd tinh S*" theo S,, - ;r. trone do'S1 , "

M". ld m6men chay tinl theo bin c6nh chiu n6n bi ch6y, fr" ld Sidi han

chriy cira brin c6nh chiu n€n.

d1 Xac dinh C,. R6.l,.dd tinh ingsudr do uon ngang

d L HC slj Au ch;nh biin thiin n6nen C6

C6 hai c6ch d6 tinh Cb.

C6ch thu nhAt:

- DOi vdi c6nh heng kh6ng giing vd d6i vqi c6u kiQn c6 f.id / f2 > I hodc f, = 0

: r i  Cb =  1 ,00 .

- C6c trudng hqp kh6c:

< )  1 I  l -  t 4 \

Cdch thr? hai:

- Ddi voi canh hing kh6ng giing vi cdc ciru kiin co {]d tt ftou. M, : 0 thi'M)

f .=1 .00 '

- C iic lrudng hqp kh6cl

<2,3 (3-35)

Trong cdc c6ng thirc (3-34), (3-35):

f, - rmg suAt n6n nhiiu nh6t kh6ng x6t d6n u6n ngang q hai diu cua do4n

khdng giing cira bdn c6nh tinh tri hinh bao m6men tinh to6n (x6c dinh tu trii

trong tini to6n). f, l6y diu duong khi n6n, d6u dm khi k6o. Tru fuong hqp

bdn c6nh kh6ng c6 d4ng ling t4r lAy theo chi ddn trong ti€u chuAn thiiit k6;

f-,0 -,ing su6t kh6ng tinh d6n u6n ngang d di6m gita cria tlo4n kh6ng giing

duqc tinh tt bii:u dd bao mOmen tini todn gay ra img suat n6n nliiu nh6t

t4i di6m niy hoic tng suAt k6o nh6 nh6t cflng tai di6m d6 ni5u tr€n b6n

c6nh chi c6 img sudt k6o, f.1a l6y diu duong khi n6n, lAy d6u dm khi keo;
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E - rtng suiit khdng tinh d6n uiSn ngang d di6rn giing cdn tai (hai diiirn giing d

hai ddu tloan kh6ng ginng, mdt di6m dd dung dd tinh fr) duoc suy ra theo
quan h€ tuy6n tinh hr f, v6i f,,no hodc fn tiry theo gi6 tri ndo cho Cb

hon, f, c6 th6 xric tlinh nhu sau:

+ Khi bi6n thi6n aia m6men trong giai doan khdng gi6ng co dang l6m thi:

+ Klllic v6i tren thi:

f r=2f , , , r - f :> fo (3-3'7)

fo - img su6t kh6ng tinh diln ut5n ngang tai diilm tinh fi tinh tu hinh

m6men tinh to6n gay ra ung suat nen nhieu nhdt trong bdn cdnh dang xet
hodc ring suit k6o nh6 nhdt n6u ben c6nh chi chiu k6o, fo lAy d6u duong
khi n€n. d6u dm khi k6o:

M, - mdmen u6n l6n nhit d hai diu crla doan kh6ng giing do tdi trong tinh to6!
ldy tr.r hinh bao m6men udn, M2 l6y gi6 t4 duong n€u mdmen bing kh6ng
ho{c giy ra img suit k6o trong ben canh o cri hai ttdu do4n kh6ng giang tht
l6y Mz = 0:

Mnid - m6men u6n tai mit cit gifta cia dogn kh6ng gidng tluqc l6y tri hinb
bao m6men u6n g6y ra r?ng su6t n€n nhi6u nhAt bong ban c6nh cia
met cdt xet hodc irng suit k6o nho nh6t n€u brin c6nh chi chiu k6o.
M.16 c6 dAu duong khi gey ra fng su6t n6n, c6 d6u 6m khi gdy ra
n6n trong btin cAnh x6t;

M, - m6men uiln t4i mlt cit cdn lai cua 2 dirim giing (m6t tli6m dd dnng dd
' 

tinh Mr) & hai diu tloan kh6ng giing dugc suy ra theo quan hC tuy5n tinh
tu M2 v6i M.,u ho4c Mo tr)y theo giri tri ndo cho C6 nhd hon, Mr co thd
x6c dinh nhu sau:

- Khi bidn thien cua mdmen u6n lrong doan khdng giing co dang ldm rhi:

Mt=Mo

+ Cdc trudng hqp khric:

d-2. He.

aKh iu

- Ho?c (

- Hodc I

Thi P$ =

N€u kbl

Trong d6:

l *  - t

a*"  - i

Voi c6c I

Voi mit

Trong c6,

M1 =2M.6-Mr )Mo .DCl _
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t h 3 :

: . : .

a.r i

I  \ r :
t!r: !

d-2. H€ s6 phdn tan tdi trpng trong bAn b1.tng Rb

- Khi met cdt li€n hgp chiu m6men duong thoa mdn di6u kiQn 
q.tso 

ttti- t *

D
khonp co suon rAnp cuong doc hodc "- > 100 kl i  c6 sudn leng cuong dgc-  

l s

+ HoAc c6 mQt hay nhidu suon tdng cudng dqc:

9.0,r, E
tw l rr.

+ HoAc ben br,ng thoa min didu kiQn:

2D" .^

Thi Rb : 1.

Niiu khec o ren thi:

(3-42)

Trong do:

i.,u - gi6r han do manh cua ban bung khong dec chac:

l -
/1-4i r

as. - Jlg so tay nnu sau:

Vdi c6c mit cit lien hqp c6 sudn tdng cudng doc trong virng m6men duong thi:

2Dc rw (3-44)

[ ,
Ru=l -

200 )[?-^-).',,300"*
I

(3-40)

(3-41)

(3-4s)

br t r  +b,r . l l -?cL r /3n

vor mat cat con lar:

^ _ 2D"r*
"'" 

- 
ttJ""

Trong cAc c6ng thuc tren:

fo., - img suAt n6n trong ban cinh dang xet do tinh trii giai <1o4n I sinh ra trong

m{t cit dAm th6p;

95
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L, b, - chidu ddy vd chi6u rQng bdn bet6ng;

t1" , bs" - chiiiu day vd chi6u rQng c6nh chiu nen;

fr" - cudng <lQ chiy cria crlnh ch-iu n6n;

L- chi€u ddy bUng ddm;

D" - chidu cao chlu n6n cria blrng ddrn trong midn ddn hdi;

k - hQ si5 uiin oin cua b6n bqng.
. r  5 t 7  q

+Neu 5>0.4 rh i  k=+> tL
l u s l
l .Dl D

+Ni iu ! r<0.+ th i  k= 
l l '64 

-
D" (D" _ d,)"

Khi c6 hai m6p cia bsng ddm ddu chiu n€n thi l6y k = 7,20

d, - khoAng c6ch h! tim sudn tdng cudng dac gan nhat hoic c4nh cua sudn

cudng dQc bing th6p g6c gan nl6t t6i m4t trong hoic chan cira c6nh chiu

n6n.

d-3. Xic dinh img sudt iin dinh xodn ngang ddn h6i ttong bdn cdnh.

1__ = coRonlE (3-48)
(r")'
l''l

Trong d6 C6, R6, L6 nhu da bi6t cdn rr ld b6n kinh quen tinh c6 hiQu cho 6n <tinh

*oin ogang.

3.12. TiNH SUC Kg,rNG u6N vA KriM TRA TI{EO DrtU Kr4N (3-1) CHO

MAT CAT CHff I CHIU UON

3.12.1. Khii niQm chung

Trong c6ng thr?c (3-l) sric khtug tinh to6r cira ki:t cAu n6i chung 1d R., trong d6

g ld hQ s6 srlc kh6ng, \ ld sric khring danh tllnh.

96

(3-46)

(3-41)

3.12.1J.l

I-h"g ti*

orong dd):
-  t jon

- cit
- Nen doc

- Nen doc

- K6o dut
- K6o chi

- tspmar0

- Bul6ng r

- Neo chir

- Bul6ng ,

- Bul6ng,

- Bul6ng .

- Lat knr!

- Miii nili

- Kim loq
+ CAt ra
+ K6o ho

+ K6o ho
- Kim lo!
+ Cit sor

+ K6o ho

+ K6o tnr

+ K6o tf

- Kim loq
+ K6o n€

r2l 1+1 D" I
|  3b . t "  l
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3.12.1.1. Hg sii sirc khdng q

Theo ti€u chu6n thi6t k6 cAu hiQn hdnh, h6 s6 sric khr4ng { l6y nhu sau (TTGH
ovng il6):

- cit
- N€n doc t4rc, chi cho thdp

- N6n dgc truc, li6n hgo

- K6o d[4 trong mit cit thuc

- K€o chay trong m6t cit nguydn

- 6p mdt hdn c6c ch6t, l5 doa, t5 khoan hoic bit bul6ng vd cric bd mdt c6n. 0h = I ,00
- Bul6ng €p mit tren vat li6u

- Neo chlu cit

- Bul6ng A325M vd A490M chiu k6o

- Bul6ng A307 chiu k6o

- Bu16ng 4.307 chiu cit

- Lat Knuon

- M6i n6i bung ddm

- Kim loai hdn tong dudng han ngAu hodn todn:
+ Cit tr€n dien tich c6 hieu

+ K6o hodc n6n truc giao vdi diQn tich c6 hiQu

+ K6o hoic n6n song song voi tryc duong hdn
- Kim loai hen ffong cdc duong hdn ngiu cyc b6:
+ Cit song song vrii tryc dudng hdn

+ K6o hoic n6n song song voi truc duqng hdn
+ Keo truc giao vdi diQn tich c6 hi€u

+ K6o truc giao v6i dien tich c6 hiCu
- Kim loai hdn trong cric m6i hdn:
- K6o ndn song song voi truc duong hdn

0r = 1'00

0, = 1,00

0" = 0,90

0" = 0,90

o, = 0,80.

0v =0,9s

0uu = 0'80

0* = o'8s

0t = 0'80

0t = 0'80

0' = o'75

0u = o'80

0" =o'80

Q"r = 0'85

g = { kim loai ndn

g = g kim lo4i n6n

0"2 =0'80

g = g kim 1o{ nAn

O = 0 kim loai nen

O"r =0,80

g = g kim loai niin
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+ Cit trong chiAu cao tini to6r cta kim lo?i hdn

+ Neo dlnh chiu c6t khi k6o

Trong TTOH d|t bj)tlp sii sirc )<h6ng $ l6y nhu sau:

- Tru di5i voi bu16ng hQ si5 sirc kh6ng dOu 6y bdng 1'00'

0"2 = 0,80

0.t = 0,7S

3,12.1.3. Bl

- T-rong rnal

+ Ban bunt

mdnh md mat
cit do u6n xoi

+ Ban bqn

mr6c khi mAt
- EiCu kifr

N6u kh6n1

3.12.1.4. )

- M6t cit

- Bdn car
r6n cria mit

- Bdn ci|

olc b0 xdy I
- ureu Kt

Trong do:

t,, - lal

D r . I i

3.r2.2.1

1.12.2.1

\ldr cil
ben

- Cac m6i n6i bu16ng dugc thi6t ki5 theo dien tich thanh ho4c theo trang th6i

k6t c6u c6 th€ eid dinh ldm viQc nhu c6c li€n ki5t ma s6t vd hQ sli suc kh6ng l6v

trong TTGH cudng d0 nhu d tren'

3.12.1.2. Milt ciit dic chdc va nitt <it khing dic chdc

- MOt mdt cit chiu m6men u6n ducrng ld:

+ Mat cit dic chic khi c6 kha nang ph6t triiln sirc kh6ng u6n danh dinh vugt

m6men chdy (M") nhung chua vuqt qu6 m6men d€o (Mp)'

+ Mit cit khdne dic chic khi suc khing danh ttinh kh6ng 1on hqn m6men chav'

+ Cri mit cit ddc chic vd khdng d{c ch6c ddu phii th6a mdn y6u cau vC tinh dCo:

Dn < 0,42Dr \r'

Trong do:

De - khoang c6ch til dinh btin b€t6ng d6n truc trung hda deo;

D, - chidu cao t6ng cQng cua mAt cit li€n hqp

- Trong cdu thing mit cit chiu mdmen udn duong ld ddc chic n6u thoA mdn

didu ki6n sau:

+ Cudng dO chay cira bdn c6nh khdng wqt qu6 480MPa'

+ Bdn bgng ph6i ttdm bdo t! lQ giira chiAu cao vd chiAu ddy:

9 a t s0 khi th6rrg 
"6 

sudn tdng cudng dQc'
t w

I <:oo khi 
"6 

..r* ting cudng dQc.
tw

+ Ban bung phdi dAm bao gidi h4n v' dO manh:

2D", a3.16 P- (:
t* 1/\"

N6u kh6ng thda mdn 3 diAu kiQn tr€n m{t cit kh6ng d{c chic
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B!

rbu

3,12.1.3, Bdn b\ng ilpc chic vd kh6ng itic chiic

- Trong mqt cit l idn hqp chiu mdmen udn am hoic mir cil klrong lidn hqp c6:

+ Ban bgng d{c chic khi brin bung chiu nen co dQ mdn}r bdng ho{c nho ho'n dQ

minh mi mat cit c6 sirc kh6ng u6n 16n nh6t bing m6men deo tudc khi ban bgng b1

;it do u6n xoin.
' Ban bung khdng dac chdc kli bdn bung xa) ra mir dn dinh oin do udn xodn

rruoc khi mdl cal dat den suc klldng uon danh d!nh.

- Diiu kidn dd ban bung lir d4c chdt

2D" .s 1 E-
t* 

- ' '  
!F,"

(3-s2)

Ndu khong lhoa min con8 thic {l-521ban bung la khong d{c chic.

J.12.1.4. Bdn cdnh dic chdc va kh6ng dlc chdc

- Mdt cit liCn hqp chiu m6mcn u6n dm hodc m{t cit khdng li€n hqp c6:

+ BAn c6nh dic chic khi c6 mQt c6nh don chlu n6n ddm bdo d4t dugc sirc kh6ng

uon cua mai cat lruqc khi bdn cinh bi mirr on dinh cuc bq

+ Bdn canh kh6ng ddc chlc khi m{t cit c6 mot canh dqn chiu n6n md m6t dn dinh

cuc bQ ray ra lruqc khi mai cat da! din suc khdng uon.

- Dieu kidn de bdn cdnh chiu n6n IA dac chac:

L f F" ' i  <o.so l '
2tr. ! f"

/ l - { l \

Trong d6:

fr, - l6y gi6 trj nh6 hon cua 0,7 fy. vi fy* nhrmg khdng nho hon 0,5 t":

b,". t, - bd rQng va bd ddy ban crnh chiu ndn

3.12.2. M{t cit lion hgp ch.iu mdmen u6n duong

3,12.2.1, Mfu cLt ddc chic

Mlt cit d|c chic trong TTGH cudng dO cdng thric (3-1) khi xet them ca uon

ngang bdn c6nh co dpg:

M, +1f s, ,  < OrM" (3-s4)
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Trong do:
:qf - ne so suc Knang uonl

vrn - suc Knzrng uon oann q!nn;

M" - momen u6n tinh to6n lon nhit o m{t cir dang x6t:

l-, - ung suat do uon n8ang trong bdn cdnh:

s*, - m6men ch6ng ui5n crla mdt cit Otrn trdi tinh voi di6m xa nhdt cua crinh k6o;

(3-56)

- X6c dir

+ Voi thr
th6p bdn bu

+ Kl6c \

Trong cd

p - lay

D"  -k l

m
c2

ci

hi
ct

fi - gin

kni
hoi
ruQ
gla

do(

3.12-2-2-

- V6i ma
c6 nghia o s
chdy, khi d6

+ CAnh cl

+ C6nh cl

M. ,
s = -----t:

f*

Mn - m6men chiy tinh theo su chiy xuAt hi6n o bin crturh chiu k6o;

fo - cudng tlQ chdy cta b6n c6nh chiu k€o.

Suc khdng udn danh dinh cua mat cat dac chec (M,).

+ Khi De < 0,lDt thi:

Mn =MP

+ Khi khdng th6a men Dp < 0,lDt thi:

D.
M" = Mp(1,07 _0,70=a) (3_57)

D, .

Trong tI6:

Do - khodng ciimi hr dinh ban b€tdng t6i truc trung hoa deo;

D, - chidu cao cia mdt cit ti€n hqp;

M" - m6men d6o cua m{t cit li€n hqp.

Trong dim li€n tric sric khriLng uiin danh dinh cira mit cit chiu m6men u6n duong
tinh theo cong thuc (3-56) hoAc (l-5?)con phrii Lhoa mdn diiu kiin:

Mn <  l , 3RhMy

tru cAc rrusng hqp nhu quy dinh trong tidu chuin rhi6t k6.

Trong cdng thtc (3-58):

M, - mdmen chdy cria mit cit l i€n hgp;

Kh - ne so tar.

100
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- Xdc dinh he so lai Rh.

+ Voi th6p hinh c6n, mdt cit t6 hqp duqc ldm tu m6t lo?i th€p vd m{t cEt tii hqp
rh€p ben bung c6 cudng dQ cao hon th6p bar canh thi Rh = 1,00.

+ Kh6c vqi c6c loai tren thi:

l2+p13p-pr.1 / t - 5 q \

(3-60)

t2+ 2P

a  _  2D i tw

Trong c6ng thric (3-59) vd (3-60):
f

p - I6y giriL tri nho hon cua $ vd 1.00:
I ,

D, - khodng cach 16n hon trcng hai khoang c6ch tii truc trung hda ddn hoi toi

mit tong cria hai ben c6nh. Voi mit cit c6 truc trung hoa nim giira chidu
cao bdn bung l6y D" ld khoang c6ch tu fuc trung hoa ddn hii,i tdi met trong
cua bdn cSnh ndo c6 hien tuqng chliy truoc;

A6 - t6ng diQn tich ban cAnh vd diqn tich cria cric bAn trip phia ngodi truc trung
hda tuong ung voi D'. V6i mnt cit chiu mdmen am co the cong dien tich
c6t th6p dQc vdo Afn cda bdn c6nh tren;

f" - giri tri l6n nh6t cria cuong dQ chdy cua m6i tnanl phan kii d6n khi tinh Ar'.,
khi c6c mdt cit c6 hicn tuqng ch6y txong ban c6nh xay ra tru6c bdn phir
ho4c ciit th6p dgc trCn tryc trung hoa d phia tuong rmg vdi D". Khi hiQn
tuqng ch.iy xu6t hien diu ti6n <r phia ngugc I?i so vdi truc trung hoa thi f" ld
giri tri lcrn nhit cua fng su6t ddn hdi trong bAn c6nh, ban t6p, ho{c c6t th6p
dgc phia ngodi cria tryc trung hda tuong ung vdi D".

3,12,2,2. Mit cit kh6ng it\c chdc

- Voi m4t cit kl6ng d{c chic sric k}r6ng danh din}r kh6ng l6n hon m6tren ch6y
c6 nghia <r sric kh6ng danh dinh kh6ng co c6nh niro cua ddm th6p urqt qud cudng dQ
chny, khi d6 d TTGH cudng d6 c6ng thtc (3-l) c6 dang:

+ C6n1r chiu nen:

+ Cdnh chiu keo:

fu' < 0r4'"

fb,+lfi < Or4,

(3-61)

(3-62)

l0 t
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Trong cdng thric (3-61) vd (3-62):

f6" - img sudt trong bdn crturh khi kh6ng tidr d6n uiin ngang ban crinh;

q - hc s6 sirc kh6ng;

{i - ung suAt do u6n ngang trong bdn c6nh chiu k6o;

F.", F.t - sr.lc khring u6n danh dinh cua bdn c6nh chfu n6n vd bin c6nh chiu k6o.

- X6c dinh stc kh6ng uiin dadr dinh.

+ Ban cAnh chiu n€n:

F".:R bRhfy" (3-63)

+ Ban c6nh chiu k6o:

Fot:Rhfr (3-64)

Trong c6ng thtlc (3-63) vd (3-64):

R6 - hQ s6 phtu t6n trii bqng trong ban br,rng;

Rh - he s6 lai;

fr", fy - cudng dQ chriy cria ban cenh chiu n6n vd bdn c6nh chiu k6o

3.12.3, MIt cit [en hqp chlu mdmen u6n am vi| mit cit kh6ng fen hqp

3.12.3.1. Khdi niQn chung
- Vdi mit cit li6n hgp chiu m6men u6n am vd mit cit khong lien hqp cdng thuc

(3-l) aluqc vi6t cho tung brin c6nh, cg th6 nhu sau cho TTGH cudng d6

+ Ban c6nh chiu n6n giing gi6n do4n:

I
1 __ f. rd,Fn.- -  

j  
- '

+ Ban c6nh chiu k€o giing gi6n dogn:

I
f ',, - - l ' <4rh,

+ Bia c6nh chlu k6o hoic n6n giing li€n qc:

fb, < ofRhfyr

Trong c6c cdng thtlc (3-65), (3-66) vd (3-67):

g, - hQ sii sr?c khring ui5n.

fb, - ung sudt ffong bdn cdnh xdt khdng tini uon ngang

t02

f1- img su

Rq -.h€ s6

F*, F -sr

3.12.3.2. St

Ban c6n1l c

cin phdi x6c r

d nhd hon trc

a) Sftc khdt

Stc khdng

gioi h4n lol .

- N6u 1,, 3

- Nilu )., >

Trong c6n

1"6 - dQ mi

(l-65)

(3-6'7\

/ 1 " f - O Q m

l o r -d0r l

&,&-h,
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fi - ring suAt bdn c6nh do u6n ngang.

iq - ne so tar.

F"., F., - sr?c kh6ng u6n danh dinh cua bdn c6nh chiu nen vd cua bdn c6nh chi.u k6o.

3,12.3.2. SrTc khdng uin cfia bdn cdnh chlu nin

Brin crlnh chiu n6n c6 thi! m6t dn dinh cuc b6, mit dn dinh do xoin ngang do vdy
;in phdi x6c dinh stc khring 6n dinl cgc b$ vd suc khdng on tlln}l xodn ngang, gi6
Ti nhd hon tong hai gi6 tri tren sC 1d sfc khring u6n cua mat cit (F".).

a) Suc khang 6n dinh cLtc bi

Suc kh6ng 6n dinh cr,rc bQ phr,r thu$c vdo dQ mdnh cria c6Ln1r n€n I, vd dQ mdnh

eroi han ).-, .

i - -  r  - l-  L \ ( u  ^ f  >  ^ p f  r n r .

Fn" =R6R1R 
r"

-  l \eu  i  > Api tnl :

I r" r, -r-, 
-l

F" .  I l r  l -  ̂  
' : -  x : r -  t - )  lR"Rhf " .

L  x ' , r r .  ^ , t - ^p t  I

Trong c6ng thric (3-68) vd (3-69):

i"r - d0 mAnh cia c6nh ndn:

^ b,'.
'- '  

2tr.

).,, - dd manh gioi han cho ban c:inh khong ddc chac:

iF
I ."  0.s6 I  "

\ l  ' v

l.or - d6 mdnh eidi han d€ tinh suc khdng:

l r
I - ,  0 .38 I  "r "  1 l  + '

I 
^Yc

R6, R' - h6 so phdn trin tdi trong rrong ban bung rir hi ro lai.

t. - cudng d0 chdy cua c6nh n€n.

(3-68)

(3-69)

(3-70)

( l -71)

(3-12)
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!. - img suit trong b6n c6nh chiu n6n khi bit ddu xudt hiQn chAy trong mdt cit

ngang bao gdm cd hiQu ting cua img suSt du nhrmg kh6ng tinh u6n ngang

brLn crinh, !,ldy gi6 fi nh6 hon cira 0,7fy" vd fr* nhung kh6n8 nhd hon 0,5fy..

b) Sric khd.ng 6n dinh xodn ngang.

- Ciu kiQn hinh lAng tru Oan c6nh nen dAm I thoa rndn di6u kiQn ndy) vd voi
chi€u ddi kh6ng ginng L6:

+ Ni5u L6 ! I, thi:

F*= R6Rlf* G-73)

' N6u Lo < Lr S L, thi:

I  r  r- rf  L--L-t l
r""=colr- ]  lR' f  l l  ; ;  l ]nuRhf, .  < RoRhfy"(3-74)

L  ,  . - n . v .  , \  _ r  _ p  / . 1

+ N6u L6 > L, thi:

q"= fc, < RbRhfy" 
G-75)

Trong c6c cong thuc tr€n:

Lo - chidu ddi khdng giing gi6i han d6 d4t duqc srtc kh6ng u6n danh djnh R6R6t"
ducri t6c dgng cria mdmen u6n rdi d€u:

l F
Lo=r,,/i G-'76)

l ' Y c

L. - chiiu ddi kh6ng giing eidi h+n .t6 bit .lAu xuAt hien chay tong bin c6nh duoi
t6c dung cta m6men u6n phin bii ddu c6 x6t diln t6c dgng ctia irng su6t du
trong c6nh n6n.

11 - b6n kinh qudn tinh c6 hiQu cho 6n tlinh xoin ngang, tinh theo cdng thrlc (3-49).

Rb, Rh, &., fy, - nlu ala bi6t d c6c cong thfc trudc.
- Ciu kiQn kh6ng c6 deng lang tlrr trong pham vi chiiu ddi kh6ng giing thi o m6i

mit cit trong ph4m vi ndy xem ciu kiQn ld hinh ling tnr vd tinh F." theo cdc c6ng
thrtc (3-73), (3-74) vd (3-75) sau d6 l6y gi6 t4 nh6 nhdt. Trong truqng hqp ndy kii
tinh l6y C6 : 1,00 vd kh6ng didu chinh L6 bnng hQ s6 chiiiu dai c6 hiQu.

to4

f -
l L

!t

Ni5u hon
hqu c6ch u
glang co nx
thiCt khdtrg
c6t nhd hqn

c) Stic kL

Trong d6:

Rt -h€

Ii - cui

3.13. TiNH

3.13.1. 11

- C6c kh
cuong ngar
cuong ngao

Trong d6:

v" - lF

o" -h€
V" - sri

- C6c su
ki,i theo cric

-.Cdc bdr
+ Kh6nt

ngang kh6r
+C6mi

cuong ngan

Kl6ng tl

3.13.2. S

Stc kh6r
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NCu fong pham vi chi6u ddi khdng giing c6 srt chuyjn tii5p dar diin mit cir nhd.
btr cAch m6t tlo4n nh6 hon holc bdng 20% chrdu ddi kh6ng giing tinh nr didm
Siang c6 m6men nh6 hon thi stc khriag 6n dinh xo6a ngang c6 th6 xric tlinh v6i gid
ai€t kh6ng c6 su chuy6n ti€p n6u m6men qu6n tinh d6i v6i truc nim ngang tar mat
cir nhd hon bing hodc hoic lcrn hon 50% gi6 tri tuong tng tai mdt cit ldn hqn.

c) S rc khang udn c a bdn canh chlu k6o (Fnt)

(3-78)

Trong d6:

KL -  ne SO la l :

1, ",r*g 
A6 

"fray "ria 
bin c6nh chiu k6o.

i.r3. TiNH srtc KHAtc cAr vA rrtu TRA THEo CONG THrtc (3-1)

3.13.1. KhAi niem chung

- C6c khoang bdn bung (phdn brin bung gidi han bdi crinh ddm vd c6c sudn ting
.uong ngang hoic gidi h4n bdi sudn tdng cudng dgc, c6nh ddm v6i c6c sudn tdng
;udng ngang) cia ddm thing vd cong fong TTGH cuong dQ phdi th6a mdn;

(3-79)

Trong do:

V" - luc cit trong b6n bqng do tai treng tinh to6n sinh ra d mdt cit x6t:
g, - h€ si5 suc khdng cit;

V' - sfc kh6ng cit danh dinh.
- C6c sudn ting cudng ngang trung gian vd sudn tdng cuong dgc ph6i duoc thi6t

kd theo cric quy dinh vA c6u t4o o Chuong 2.
- C6c bdn bung xem ld bdn bung dugc tdng cudng khi:
+ Khdng'c6 suqn tang cudng doc vd khoring cdch gita c6c sudn tdng cuong

ngang khOng qu6 3D.
+ C6 mdt hodc nhidu sudn ttug cudng dqc vd kho6ng crich gita cric sudn tdng

cudng ngang kl6ng quri 1,5D.
Kh6ng thda mdn tlidu kiCn tCn xem h ban bung kh6ng alugc tdng cudng.

3.13.2. Sfc kh{ng cit danh alinh ciia ben bUng kh6ng atuqc ting cudng

Stc kh6ng cit cua ban bung cua ddm m6t loai th6p vd dAm lai V, nhu sau:

(3-80)

105

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


EK
fv*

Trong do:

vo - lgc cit d6o:

- N€u:

Vo : 0,58f*Dt-

V". - srtc kh6ng 6n tlinh khi cnt;

C - f! si5 sfc kh6ng oin chiu cit v6i cudng dO chey do oit tinh voi hQ s6 o5r

cet k=S,0.

- Irdu: D- ' r. rz E tr''l c= r'o
t *  \  I y *

t=- ^
l . t2  IEK < "  <1,40

r,lf* t"
1,12 lEk

t n l L = , - - - - : . i -
lD l \ Iv*
tal

(3-8

(3-83)

(3-84

3" 13.1.)

r,!it ii
i ciah di

413.i

Suc L

c-
Kbd

- N6u:

Trong d6:

k ld h€ s6 6n dinh cit:

5
k=)+.  r

fdo\ -
lt '

d6 - khodng c6ch giia c6c sudn tdng cuong ngang'

3.13.3. Sric khing cit danh alinh cia ben blng 'lu. c ting cudmg

I t t,+o
tw

t,s7 Fk
mI L = ------i l-:-

( o )' \it'-
trl

Ban bung duqc tAng cudng c6 th6 chi c6 sudn t6ng cudng ngang voi khoang

giira ctrunfkh6ng qu6 3D ho{c c6 cd sudn ting cudng nsang vd doc v6i kt

"e"h 
gitu 

"a" 
sudn ting cudng ngang kh6ng qu6 l'5D Sudn tdng cudng chia ban

b...'g thd,nh 
"6c 

khoaog, khi tinl toan SiIc khrfurg cdn phdn biQt khoang bi6n (khoang

o hai diu diim) vd khoang trong (kloang tmng gran)'

Khi tinh $ic klang cit di ba'n bung c6 sudn ting cudng dqc vAn ding chiOu cao

bqng dim t Dl dd tinh todLn.

M6i khoang c6 chidu dai nh6t dinh, lgc cit trong khoang sE thav d6i' k'hi tinh

sudn tang cudng rgang phAi dung luc cit l6n nh6t trong khoang'
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3.13.3.1. Sthc khdng ciit danh ilinh c'ia cdtc hhoang phia trong

Mit cit trong pham vi khoang n€n c6u tao sao cho tj' lQ gifra di6n tich suon ddm

rd cinh ddm th6a mdn:

<t ,25 (3-86)
(brctrc + bfttft)

d6 du. c lAy stlc kh6ng cit danh dinh:

T)r

^ 0,870-c)
' - - -

i'.[+ J
(3-87)

(3-88)

(3-8e)

(l-e0)

Trong do:

Vo - lgc cit d6o: Vo = 0,58fr*Dt*

C - t! s6 giira sr?c kh6ng oin khi cit voi cudng tlQ chdy khi cit, tinh theo cdc

c6ng thuc tt (3-82) d6n (3-85).

+ Ntiu tli€u kiQn (3-86) kh6ng th6a man suc khang cit danh dinh tinh nhu sau

0,870 -C)
C+

3.13.3,2, Shc khdng cit danh illnh cia cdc khoang bidn

Sfc k]6ng cit danh dinh cua khoang bi6n bgng dim:

\ =V". =cvp

,FHD

Trong d6:

Vp - tinh theo cong thtic (3-88);

V", - suc khriLng 6n dinh (hay sric khdng oin) khi cit;

C - tinh theo c6c cdng thrfc tu (3-82) tltin (3'85).

Khodng c6ch gita c6c sudn tdng cudng ngang cua khoang bi€n khi c6 ho{c

kh6ng c6 sudn ting cudng dgc cing kh6ng tlugc !r]qt qu6 1,5D.
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3.14. TiNH KTT CAU TIII'O CAC TTGH KHAC

O c6c phdn tr€n dd nghicn cuu cach tinh to6n theo TTGH cudng d6' nlu de bi6t

ngodi TTGH cuong dO ki:t c6u con phriLi tinh theo cAc TTGH khac nhu TTGH stt

dpng, TTGH mdi vd nut gdY ..

3.14.1. Tinh k6t ciu theo TTGH sfr dgng

C6 b6n TTGH sir dung:
- TTGH sir dung I: x6t vqi t6 hqp tai trQng 1i0n quan diin khai th6a binh thudng

cua cdu vdi gi6 c6 t6c dO 25mls vd vdi tAt ca c6c tai trang 16y theo gi6 fi danh dinh'

- TTGH stt dl.lrlg II: xet voi tO hqp tai fang d'5 ki6m soet gi6i han chay cia kdt cdu

thep vd truqt cua m6i n6i bul6ng cudng dO cao chiu ma s6t tdi han do hoat tiii xe

- TTGH su dung III: di5 kiiim sorit mrt vd li€n quan d6n ung suit k6o chit trong

d6m bdtdng du ung luc thi cOng theo phuong ph6p phdn tlo4n

- TTGH stt dwg lV li€n quan d6n k6o trong cOJ betOng du ung 1uc d6 kiem so6t nrn'

Trong tinh to6o thi6t k6 cdu th6p chi cdn quan t6m ddn hai TTGH sn dung I vd ll

md cu th6 ld kidm so6t dQ vdng ddi h4n vd d0 vbng do hoat tdi'

3.14.1,1. DQ vdng tliti hgn

Khi ki6m na dQ v6ng ddi h4n phni 6p dung t6 hqp tdi trqng cna TTCH su dwg Il' d

d6 t.ii trQng DC, DW c6 hC sii tni trqng ld 1.00 con hoat tai c6 hd s6 di trong ld I'30

D0 v6rg ddi han kirim so6t th6ng qua ling suit q c6c ban c6nh ddm' cg thd ld:

- Bdn c6nh tr€n dim thep cria mit cit li6n hqp:
(3-9 r)

(3-e2)

r  1 -q1 \

- Voi cric
thi c6ng, ria
wql qir6 0.6

- Tru c6c
ciu c6u tao,

Trong cl6:

f" - ung
khi

f.* - su,

NhLmg F,

khi ce ha

D"-  cb

Rr' - h€

3.14.1.2.

E0 vdng

Trong d6:
vr- - d0
vgr - dQ

-  t rnno (

+ Phei dr
+ DO v6l
. ttet qu

. KCt qu
+ Phai 4

ff < 0,95Rhfy{

- Brin cdnh dudi dAm th6p cria m[t c6t 1i0n hqp:

r, +f <o,esn,t"' 2

- Cri hai brin c6nh ddm thep cia mdt cit kh6ng 1i0n hgp:

fi

f r  +:<0,80Rh+'2

Trong d6:

fr - tng sudt trong bdn cinh do t6 hqp tai trang sri dqng Il sinh ra' kh6ng xet ung

suat do u6n ngang;

fr - img su6t ban c6nh do u6n ngang do tii hqp tdi trQng st dung ll sinh m;

Rh - hC s6 lai:

fyr - cudmg d0 ch6Y cua ban ca'rft
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- Voi cac mit cit liCn hqp chiu m6men udn duong c6 tld girio ch6ng tld trong khi

rhi c6ng, ung su6t n6n trong ban bCt6ng do t6 hap tai troig sri dqng II kh6ng du. c
vuqt qu6 0,6i'.

- Tru c6c mit cit li€n hqp chiu m6men u6n dEsng vir c6 bdn cdnh thda mAn yCn

c6u ciu t4o, t6t ca cdc mqt cit k}dc phai rhoa mdn ydu c6ru sau:

f" < F,* (3-e4)

fl - irng su6t trong bin c6nh do t6 hqp tai trcng su dqng II sinh ra d mit cit xet,
kh6ng x6t ring su6t do u6n ngang;

f"* - sr?c kh6ng oin danh dinh cira bdn brmg tinh nhu sau:

. _ 0.9Ek

. c v  /  \ 2

lDl
t l

'  \ t * /

Nhi.mg F.* kh6ng dugc vuqt qurl gi6 tri nh6 hon cua R6f"" vd fr'/0,7".

,9' '  
/D- \ ' z

\D/

khi ca hai m6p bdn bung diu chiu ndn liy k - 7.20:

D. - chiiu cao bdn bung chiu ndn trong gioj h4n din hdi:

Kh - ne SO lal .

3.14.1.2. D0 tdng .lo hoqt tdi

D0 v6ng do hoat tai sinh m phdi nlld hon dQ v6ng gioi hqr:

vL < veh

Trong dol

vr- d0 v6ng do hoat tai c6 x€t xung kich;

vrr, - d0 v6ng gioi harl.
- Tinh dO vdng do hoat tai (vL):
+ PhAi dung td hqp tdi trqng sn d\lng I kd cd lgc xung kich.

+ D0 v6ng lay fii s6 16n hctn cria:
. K6t qud tinh todn chi do mQt xe t6i thi6t k6.

. K6t que tinh to6n cna 25% xe tai thi6t ki: cring vdi tai tro. ng lan.

+ Phai 6p dung he sO ldn trong tinh toAn d0 v6ng.

(3-e5)
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- D6 v6ng gioi h4n: Gidi h4n d6 vdng l6y theo ti€u chuAn thi6t k6 cdu, cr1 thti ld:

+ Tai trong xe n6i chung: L/800
+ Tei trong xe vd ngudi hoic ngudi di b0: L/I000
+ Tai trong xe d phdn hdng: L/300
I Tai trgng xe \a nguoi ho4c nguqi di b6 o phin hing: L 375

3,14.2. Tinh k6t c6u theo tr?ng thdi gidi h4n m6i

C6 hai targ th6i gi6i han mdi:
- TTGH m6i I tinh voi td hqp tdi trqng g6y ra mdi v6i tudi thQ chiu mdi v6 h4n.
- TTGH m6i II tinh voi tii hgp tii trqng gdy ra m6i Yoi tu6i tho chiu m6i htu hgn

Cd haiTTGH moi diu dugc su dqng de tinh moi cho ciu thep

Khi tinh moi cin phdn lo4i m6i do tai tr9ng gay ru hay m6i do cong v€nb gdy ra

O day chi xet m6i do tai hang gey ra.

3.14,2,1, Khtii niQn chung vi tinh todn mdi do tiii tr?ng

- TAc dllng cia tdi tqng d6 xem x6t tinh to6n m6i ld bi6n d0 ung su6t do tai trqng
gey ra. Uhg su6t do hoat t6i vd bi€n dQ rlng suAt tqi t6t ca c6c -dt cit phai duqc tinh

toAn dqa tr€n ung xu 1i6n hqp ngin h4n vd gid su ban b6t6ng ld c6 hiQu voi cd u6n
dm vd u6n duong.

- C6c quy dinh ndy chi 6p dqng cho c6c chi tiot chiu fng suat k6o thuc Trong cec
vung md tAi tong thudng xuy6n khdng nhdn vdi hQ s6 gdy ra rlng suat nen thi chi

ki6m tra moi ntlu ung su6t n6n ndy nh6 hon fng suAt k6o lon nhat gay ra do hoat tai
tt t6 hqp tei trong mdi l, quy dinh trong B6ng 3-l.

- Tinh to6n mdi do trii trgng gAy ra, chi ti€t ki6m tra phdi thda manl

y(AF) < (AF)" (3-96)

Trong d6:

ry - hQ s6 tdi trqng xem tong B.ing 3-1;

AF- bidn dq ung su6t do hoat tdi gAy ra:

tAf)" - suc kidng moi dann dtnlt.

3,14.2.2. BiAn dQ fing suiit do ho$ fii LF

- Tai rqng dii tinh m6i li mot xe tdi thiet kd c6 khodng c6ch giiia hai truc 145kN
ld 9m. KlIi tinh m6i ho?t tei phai duqc x6t xung kich. Bing 3-1 cho $ le tdng tei

hqng do xung kich aong TTGH m6i ld 15%, tu d6 hQ xung kich (l+IM) =1,15.

- KlIi da c6 hoat tei x6p xe tr€n ciu d6 dang tinh dugc ung suAt ltu nhet vd nl6

nhi r  1ve g id  h1 ruygrddi )  rudo l inhdugc b idn d0 imgsudt  aF

110

3.14.2.3.,
--Cic chi

B.  C,  D. . .  r
dd cho sin h

- tan so

cua ldn xe d

- rJll mre

Trong d6:

ADTT
bin

r - pnar
- Khi luu

honc bing g
trii trgng mi
phdi su dpnl

Lo?l
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3.14.2.3. Sic khdng ndi danh illnh (AF),

- C6c chi ti6t phdi ducrrc thi6t k6 d6 thda mdn c6c ycu cau cira cac chi ti6t logi A,

B. C, D... nhu trong ti€u chu6n thi6t k6, r?ng voi cdc chi tii5t ndy tiCu chuAn thidt kd

3; .ho san hang sd A-  ngLrdng moi  tAFl rh  vadiemkhoidducuaretnut  r i im dn

- TAn s6 lap cira trii trqng moi l5y theo luu luqng xe tai trung binh mQt ngiry dcm

;ua ldn xe don (ADTTsl), tdn sii ndy rip dung cho tit cii c6c cAu kidn cua cdu.

-  K l r i  rh idu thong r in  rh i  ADT1.1 co th i  l i1  nhu sau:

ADTTsT=PxADTT (3-e7)

Trong do:

ADTT - luong xe tai qua ciu trong mQt ngay dem tinh theo mot chiiu tinl trung

binh trong tudi tha thi6t k6;

P - phin xe tiii phdn cho rnQt lirn, liy theo Bring 3-9.

- Khi luu iuong xe tdi trung binh ngiry d6m cita mQt lim xe trong 75 ndm nho hon

holc bing gi6 tri quy dinh trong B.ing 3- l0 cho cic chi ti6t du. c xem x6t voi to hqp

rai trqng moi ll, c6 th6 dirng sric khhng moi danh dinh tu6i tho hiu han' niiu kh6ng

phdi su dqng td hqp tdi trong moi I v6i suc khdng moi danh dinh tuoi thg vo han

Bing 3-9. HQ s6 xe trii cho lin xe ilon

36 ldn xe tdi duqc luu th6ng P

1,00

2 0,85

>3 0,80

Beng 3-10. (ADTT)SL 75 nim tuong aluong tu6i thg v6 han

Lo?i chi tiCt
ADTTsr.75 nim tuong duong tu6i thg vinh cuu

(xe tdi l  ngdY ddm)

530

B 860

B' t035

C 1290

C'
'7 45

D 1875

E 3530

6485

l l l
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Bing 3-11. Hing s6 logi cht ti5t

Lo?i chi ti6t
Hing s6 Axlo"

(MPa]1

82,0

B 39,3

B' 20,0

c 1 4 4

c' 14,4

D '7,21

E 3,61

t ,28

Buldng Ml64M (Al25M) chiu k6o dac nuc 5,61

Buldng M253M (4490M) chiu k6o dac truc 10,3

Sric khing m6i danh dinh duoc tinh nhu sau:
- Tru trudng hqp quy tllnh d duoi, srlc kh6ng danh dinh:
I D6i voi td hqD tdi trqng moi I va tu6i tho vinh cuu:

(AFL = (AF)TH

+ D6i voi lo hqp tai trqng mdi ll vd tudi tho htu han:

^1
(aFt-  =  (a t l' 'N

Voi N = 365,75.n.(ADTT)sg

Trong d6:

(3-100)

A - hing sii 6y theo loai chi ti6t, tra Bang 3-11;

N - sii chu k! bi6n dO ung suat v6i m5i lugt x€ tdi chay qua ciu, tra Bdng 3-12.

(arrrH - nguong mol lay Lneo roar cnr uer. lra Eang J- r J.

t nhip (

Cic d;m I

gor q

O ooi khi

Cac dam I

Cic giitr

-Vo i l

b,nt
en mat d
ti danh

Trong do:

(AF)

2a- (

I

to - "1

Bnng 3-12. 56 cbu kj d6i vdi m6i luql xe tdi ch4y qua (n)

Lac cau K19n
Chidu ddi nhlp

> l2m < l2m

Cric nhip dim gian tlon 1,0 2,0

tl2
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( 'ac cau Kren
Lnleu oar nnlp

> 12m S 12m

C6c nhlp dim girAn do'n 1 ,0 2,0

Lac oam lren Iu{

Gan g6i tua trung gian

u nor Knac

1 ,5

1 ,0

2,0

2,0

CAc dam heng

Cic gian 1,0

Lac cau Kien ngang

Khoing c6ch

>6m 5bm

1,0 2,0

Bnng 3-12. (ti6p theo)

Trong d6:

(AFX - suc kh6ng moi danh dinl d6i vqi chi tiiit lo+i C;

2a - chidu ddy cua bdn th€p giic kh6ng han ng6u theo phuong cia chiAu ddy ban

rhep chiu tai. Doi voi l ien kit hin goc ry sO ?1 liy bang 1.0:
lp

to - chidu ddy bdn chiu tdi;

W - kich thudc chAn phdn hdn phir cia dudng hdn rdnh ho{c chu vi cua m[t

duong hdn goc theo phuong cua ban thep chiu tai.

hdn t4i c6c chi tiilt bin kh6ng li6n tuc n6i vdi

hoac m6i n6i hdn rdnh ng6u khdng hodn todn

g6c vdi phuong cua ung su6t chinh, s,i" kh6ng

)q w I_  1 .911: :1+ 1.24(-_)
'e. ' r ,  

l<(^FX 
(3-101)

,fl

- Voi kim loai c0 ban vd kim loai

nhau bing mot c4p m6i n6i han g6c

rren mit d6i dien cria tam thep vuOng
mdi danh dinh tinh theo c6ng thfc:

It.tt
I(^F)"=(^F);l-

L
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Beng 3-13. Ng|r:ong m6i vrii bi6n tlQ khong d6i (AF)TE
-HC!

ia nq kl
i6 aong

- t j e 0

|t cdng

- Lu.c
l€rn kic

Trong
phin lgc

3.14 .

a) Bc

Bdn r

Loai chi tii:t
(AF)rs

(MPa)

16s

B 110

B' 83,0

C 69,0

C ' 81,0

I
E

48,0

31,0

E' 18 ,0

Birl6ng M l64M { Al25Mt chiu k6o dqc truc 214

Bulong M253M (A490M) chiu k6o doc hqc 262

3.14.2.4. Cdc yAu ciu itPc biQt vi ndi cho blin bgng

- Tei hang d6 tinh to6n moi cho b6n bgng ld t6 hgp tai hong m6i I vd ho4t tni tinJ

mol nhu phan J.).o.

- Cric khoang cua bAn bgng c6 suon tbng cuqng ngang vd c6 ho{c kh6ng c6 suo

ting cudng dgc phdi th6a mdn:

v.. < V^. (3- 102

Trong do:

V. - lgc cit trong bdn bung do tinll tai kh6ng c6 hQ s6 vd tdi trqng mdi sinh ra'

, 
V". - sric kh6ng 6n dinn khi cnt, tinh th€o cdng thrtc (3-80)'

3.14.3. Tinh to6n khe ning thi cOng

3.14.3.1. Khdi niem chung

Tinl to6n theo khd ning thi c6ng nhim dim bio cho k6t cAu thi c6ng dugc I

kh6ng x6y ra m6t an todn trong giai doan thi c6ng

- Khi ki6m ta khd ndng thi c6ng c6c k6t cdu chiu u6n hQ s6 tai tong lAv the

bang 3-1 nhung phei didu chinh nhu sau:

+ Trong t6 hgp tei trang cudng tl$ I, III vd V hC sii tai trang dring cho k6t cAu r

cdc php kiQn kh6ng nh6 hon I ,25 .

114

lfi6ng
c6t c6

va:
Trong d

0r
fbu

f,

F

ta,
F

Ri

HCy

Lqkh
'ong l

)c d,
lng d
xem

-u.c I
kich

:ong
L lgc

14.3.

) Btil

en ci
Klell

KiCn
Ki€n
rg ca
:6 bdt

da
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- H6 s6 tdi trong cho tei tqng cira c6c thi6t bi vd bAt kj' hiQu img xung kich ndo

uu n6 kh6ng lAy nhd hon 1,50 trong t6 hqp tdi trgng cudng dQ 1 He s6 tei trong cia

gio tfong t6 hqp tai trong cudng d6 IlI khong nhd hon 1,25'

- DC dr,n}I gi6 dO v6ng thi c6ng phai Ap dung t6 hqp tdi trqng su dung l finh tai

ii cdng duo. c xem ld tai trgng thudng xuy€n vi trii kqng tuc thdi khi thi a6ng phai

Jusc xem ld hoat tai, hQ sti tdi trqng khi tinl dQ v6ng liv bing 1,0'

- Luc kich thi6t ki5 trong khai th6c cdu khdng dugc nh6 hon l'3 lAn phin lqc g6i d

,li€m kich nang.

Trong khai th6c n6u kich md khdng ding khai th6c thi luc kich con phai x6t thCm

phdn luc do hoat tai nhin vdi hQ s6 tdi trqng cta ho?t tAi

3.14.3.2. Ki6n tra u6n

a1 Bun canh giang gian doan chiu nen

Ban cdnh chiu ndn giing gian doqn cdn phdi kiim tra lheo ba dieu kien:

- Kiilm tra gioi hgn chriy danh dinh cua bin c5nh, c6ng thuc (3- 103)

- Ki6m tra sirc kh6ng u6n cua bdn cinh, c6ng thirc (3-104)

- Ki6m tra iin dinh u6n ban bung, c6ng thric (3- 105) Vqi mat cit co b6n bqng mdnh

kh6ng cdn ki6m tra theo cdng thuc (3-103) khi ung suat do u6n ngang f1 = 0 Voi mdt

.it c; ban bqng dic chic hay kh6ng d{c chic van phdi ki6m tra theo cong thtic (3-105):

fb,, +fr < OfRhfy.

rb, +lfr <d.RhF""

f,'" < 0iF"*

(3- 103)

(3- r04)

(3-105)Vir:

Trong d6:

$s - hQ s6 st'ic kh6ng u5n;

fo" - ttng suAt trong bil c6nh khdng x6t u6n ngang;

f, - irng suit trong ban c6nh do u6n ngang;

F.. - suc khang u6n danh dlnh cia bdn crinh chiu n6n, khi tirh qc trong thi cdng

IAYRo= l 'g ;

fr" - gioi han chdY cua c6nh n6n;

F"* - sric khring rtanh dlnh 6n dinh khi u6n cua b6n bung;

Rb -hC s6 lai.
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b) Bdn cdnh giiing gidn do(ln chiu kAo

f b .+ f i<OfRh fy l

c) Bdn cdnh gidng li6n 4c chiu kto hoQc nin

fb, < OfRhfrr

f, - cudng dQ chdy cira cenh dang x€t, ban c6nh k€o ld frt, bAn c6nh nen ld fy".

Khi m{t cit kh6ng li€n hqp c6 bdn bgng manh bdn c6nh chiu n6n cdn phii

mdn (3-105).

3.14,3.3. KiAm fia ciit

Trcng tAt ce c6c giai doen thi c6ng ban bung phdi th6a mdn:

\ <o"v* (3-107)

Trong 116:

g, - hQ sii sric kh6ng cit;

\ - lgc c6t trong brin bung tai mit cat x€t do tai trgng ddi han tinh todn ve tei

trgng thi c6ng t6c dung l6n mdt cit.;

V", - sric kh6ng iin tlinh khi crt, x6c dinh theo c6ng thuc (3-80).

3.14.3.4, Ldp iXit bdn mdt cAu

Khi l6p xong brin m{t cdu vd bdt6ng dd d6ng ctng ddm li6n hqp chiu m6men u6n

duong, nhrmg trong qu6 trinh thi c6ng ban chua li€n hqp n€n chi tlugc ding c6c dic
tnmg hinh hac, chi6u ddi giing vd ung su6t cria m6t c6t dim th6p d6 tinl sfc kh6ng

u6n danh tlinh.

Phei xem x6t su thay di5i cua tdi trQng, dO cung vd lidn k6t trong sudt c6c giai

do4n l6p dit bdn mdt cdu vd ki6m tra u6n theo c6c c6ng thrtc d muc 3.14.3.1. d nudc

ta, ban mdt cAu trong cAu [6n hqp van b6 ri c6t th6p thudng do vay khong can kii5m

ta uiin trong ban betOng.

3.1s. NEO LInN IrqP

C6u t4o cira neo li€n hqp (cdn gQi ld neo chiing cit nhung thuc m neo ch6ng c6 cit
vri ch6ng ci b6c ban b6tdng kh6i b6 m{t ddm th6p) dn duqc nghiCn ctu d chuong 2,

d ddy chi x6t c6ch b6 tri vd tinh to6n neo.

3.15.1. Ba

Bgdg neo
xac olnn oe

cudng dQ:

vr"r - bii

Ffol - bit

hoic:

orr" - I

bru

F. -bi

I ra  -E

/ -kho

n-so l

Q-md

vf - bi,

(la

I t6
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3.15.1. BKtc neo (P)

Bu6c neo ld khodng c6ch giia c6c neo theo chidu dqc ddm Budc neo ph6i duoc

rrlc dinh dd th6a man TTGH mdi vd s6 lugng neo phei dt dc th6a min TTGH

cuong dQ:

n 7
P < _ : !

v,.

Trong d6:

\. - bi6n tlQ ltrc cit ngang khi mdi cho m6i don vi drii.

(3-l0e)

Vr"t - bien dO luc cit dgc m6i cho m6i don vi dai.

ur-=T

Fr", - bi6n dQ luc cit huong tdm mdi cho m6i don vi ddi, l6y gi6 tri 16n hon cria:

Aoo, + oplr/
(3-111)

I,a

ho+c:

F
(3-112)

o1, - bi6n dQ rtng su6t dgc m6i trong b6n crintr dudi khi kh6ng xdt u6n ngang

bdn c6nh;

Abot - diQn tich mit c6t ngang bdn c6nh duoi;

4c - bi€n dO thuc cria lgc truydn tu li6n k6t ngang l6n bdn c6nh trOn;

Itr - m6men qudn tinl cua mdt cit [€n hqp ngin han d6i v6i tryc x,u;

/ - khoing crich giila cdc di6m giing;

n - s6 luqng cdc neo chong cat trdn mot mdt cdt ngang:

Q - momen rinh cua diQn rich rinh d6i cria ban d6i voi truc \,d :

\rr - bi6n dQ lgc cit thing thmg do t6 hqp tdri trqng mdi vdi hoat tai tinh mdi nhu

oa Drerl

(3-108)

(r-110)

v , = J{v,., 12 + 1F,", )2

t1'1
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W - chi€u ddi c6 higu cira bdn, l6y ld 1220mm tru vi tri tlen dinh tru tiy ld

600mm;

Z. - sirc kh6ng m6i khi cit cia mQt oeo chong cit. xric tllnh theo ciic cdng thric

d phAn sau.

vqi cdc doan thang hoac nhip thang c6 thd liy Fr^,, - 0 Vdri cdu thdng hodc cong

bing g6c ch€o khdng qud 20" cung c6 thd liy F,"', = 0.

Bu6c neo (khodng c6ch ti tim ddn tim) li€n hqp khdng duo. c lugt qu,i 600mm vd

khdng dugc nh6 hcn 6 ldn tludng kinh neo dinh.

3.15.2. Khoeng c6ch ngang

C6c neo li€n hqp cdn b6 tri theo phuong ngarg tren ban c6nh trcn cua ddm thdp

vdi khodng c6ch ddu ho{c thay di5i nhrmg khodng c6ch cita c6c neo dinh theo

phuqng ngang khong duqc nho hqn 4 lin duong kinh neo

Khoang tr6ng hr mdp ban canh d6n m€p neo gAn nh6t kh6ng dugc nhd hon 25mm'

3.15.3. Sfc kh6ng m6i ciia neo

3,15.3.1. Neo ilinh

Khi luu luqng xe tai binh quAn mQt ngdy dem tren mot lirn trong tudi tha thi6t kd

ADTTsT l6n hon holc bing 960 xe thi ding t6 hqp t6i trqng m6i I d6 tinh suc kh6ng

cit m6i v6 han;

z ,=38d2 (3-113)

Khi ADTTsT- nh6 hon 960 xe thi dirng td hqp tdi trqng mdi I1 de tinh stc kh6ng

cit m6i htu han:

Khi AD
cit m6i htl

z, = o,dz

cr=238-29,51gN

trong d6:

d - dudng kinh neo dinh;

N - s6 chu kj', l6y theo Berg 3.10.

3.15.3.2, Neo biing thdp chii

Khi ADTTSL l6n hon hoic bing 1850 xe thi dnng t6 hqp tai tro. ng m6i I de tinh

sric klning cit mdi v6 h+n:

(3-114)

W-cb

3.15.4. I

Vdi cec
vung m6ml

Trong do:

A, -d

ci

f.. - ri1

Z, -  s i

C6c neo
c6nh c6 hi(

3.15,5. !

3.15.5.1.

Sric kha

Trong d6:

0. "  -h

Q"  _s

d rrcr

P-t6n
Tir c6ng

xdc dinl dr

118

Z, =368W (3-115)
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Khi ADTTss nh6 hon 1850 xe thi dtng t6 hqp tai trqng m6i II tl6 tinh sfa ki6ng
cit moi htu han.

z'=Bw
B = 1641-  l89 lgN

W - chiiu ddi ctia neo I do theo chi6u ngang cdnh dim.

3,15.4. Neo b6 sung d c6c di6m u6n tinh tii

V6i c6c ciu kiQn kh6ng li€n hqp trong vung m6men u6n 6m ph6i b6 sung neo d
vr)ng m6men u6n do tinh tai d6i d6u vdi s6 luqng neo b6 sung no6 nhu sau;

7

Trong d6:

A. - diCn ticb a6t thep dqc tren g6i trung gian trong phgm vi chi€u rQng c6 hiQu

oira ban bCt6ng;

f,, - rmg su6t trong c6t thep dgc tr€n g6i trung gian do t6 hgp tai hang mdi sinh ra;

Z.- suc kh6ng mdi cira mot neo.

C6c neo bii sung dugc b6 ai trcn khoeng c6ch bing mQt phAn ba chi6u rQng bin

crinh c6 hi€u vd m6i b€n cna diiim d6i d6u momen do tinh tdi ddm th6p.

3.15.5. Tinh neo trong TTGH cuimg ilo

3.15.5,1. Khdi niQn chung

sftc kh6ng cit tinh to6n cua neo duo. c tinh nhu sau:

(3-1r6)

(3-117)

a, = 0."4"
Trong d6:

9." - tiQ s6 suc khring d6i v6i neo chiu cit;

Q. - stc kh6ng cit danh .linh.

d TTGH cuorrg dO trong mQt vung dang x6t si5 neo can thi6t ld:

P

a,
P - t6ng lgc cdt danh dinh tlen ling xel

Tt c6ng thuc (3-119) vd (3-120) nhdn th6y d6 tinh dugc sti neo cdn thii:t c;n phai

x6c tlinh tlugc P vd Q.

(3- il 8)

(3-1le)

(3-120)

119
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3.15.5,2. Lyc cdt danh dinh

Luc cit danh dinh dugc x6c dinh cho tirng virng hay tirng doan ddm d6 tintt ra si5

luqng neo cin thi6t trong ving d6.

- Vdi c6c nhip gi6n don vd nhip li€n tuc kh6ng li6n hqp trong ving mdmen am

" :6 m6men duong l6n nhAt do ho?t tai a6 xungtdng luc cat danh dlnh {P) glua qlem (

kich vd <li6m c6 m6men bang kh6ng lidn k€ l5y bnng:

Trong d6:

Po - t6ng lgc cit dqc trong bAn b€t6ng t4i di6m c6 m6men duong lon nh6t do

ho4t tAi c6 xung klch lAy gi6 ta nh6 hqn hong hai gi6 tri sau:

Ro = 0,85f"b.t,

P2p = fwDt* +fy,bfito + fr"br"tr"

F" - tiing lgc c6t huong tam trong ben b€t6ng tqi di6m c6 m6men duong lon nhit

do ho4t tei c6 x6t xung kich.

Trong do:

b. - b6 rong c6 hieu cua ban bct6ng;

ts - bd ddy ben bet6ng;

D, t* - chibu cao vd chidu ddY bnn b\ug;

bft, ta - chiau r$ng vd chidu ddy c6nh k6o;

bL, t|" - chitiu rQng vd chiou ddy c6nh nen;

fi - cuong tlQ ndn cua b€rdng bdn:

fy* , ft , fyc - cudng dQ chiy cta blmg ddn' c6ah k6o vd crinh n6n;

Lo- chidu ddi QAy theo tludng cong n6u cdu cong bang) gita ddu ddm va didm

c6 m6men duong ldn nh6t liAn ka do hoet tai c6 xung klch;

R - bdn kinh cong nh6 nh6t cia dAm tr6n chi'iu ddi Lo, v6i dAm thing R =co

n€n q =0 '

120

vd:

- Vai qtc

dinh gita ttii
vd ar6i crla r
di6m c6 m6r
k€ x6c dinh r

Trong d6:

PT - toi

hor

Pp - ti!

cli

va;

Fr  - t

nl

L , -

hr

R-br
I

J. lJ . ) . :

-Neod

L^
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b
!t

- V6i cric nhip fen tuc co liCn hgp trong virng mdmen u6n dm t6ng lpc cdt danh

dinh gita di6m co m6men duong l5n nh6t do hoat tei c6 xet xung kich vd didm diu

vd cu6i cta c6c nhip bien tinh theo c6ng thuc (3-l 2 | ). tOng luc cit aanl ainh gita

ili6m co m6men duong do hoat tai co x€t xung kich vd tim g6i cira tnl trung gian lidn

kd x6c dinh nhu sau:

(3- l2s)

Trong d6:

P., - tiSng lgc c6t dgc trong bin b€t6ng nr di6m c6 m6men duong lon nh6t do

hogt tdi c6 x6t xung kich d6n tim giii trung gian lidn k€.

P

P"

Pr=Pp+Pi

- tinh theo (3-122) vd (3-123) roi lay gi6 tri nh6 hon.

- t6ng lgc cit dQc trong ban bCtdng tren gdi trung gian lay gi6 ti nhd hon

cua hai gi6 tr! sau:

P,n = F-Dt* + f*bnt1 + fr"br"tr" Q-121)

vd: P2" = 0,45f.bsts (3-128)

h - t6ng luc cit huong tAm trong bdn b€t6ng tir diilm c6 m6men duong lon

nhAt do hoat trii c6 xung kich d6n tim g6i trung gian lidn kd.

-  ^L"
.R

L" - chi6u dni l6y theo tluong cong gita di6m c6 m6men duong lon nhAt do

hoat tai c6 xung kich rir tim gdi trung gian lidn kd.

R - bdn kinh cong nhd nhit tr€n chidu ddi L.. Cac doan dim thing, cdu theng

R=oonenE=0.

3.15.5.3, Stirc kh'ing cit danh illnh
- Neo tlinh:

(3-126)

(3-r29)

(3- 130)

p 2  ' n 2

e" =o,soA,.\E < A,"r"

Trong d6:

A." - di€n tich m{t cit ngang cua neo dinh;

t2 l
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f" - cuong dQ n6n cria b6t6ng;

i. - mooun oan nor cua Derong;

fu - cudng dQ k6o oia neo tlinh.

- Neo th6p hinh;

- Khi cii(
calr c,Iuu llo
ca" tO pnat
Ke vol / )"/o

- CAn cii
cac glang vr

Srang can I
lCch tam, n(
i6c dQng do

- C6c li€
mat cat ngu

- Chi6u r
chung kh6n

- Tru kh
cac cau con

3.16.2. L

u oay Kt
tinh to6n li€

C6c m6i
xen Kel ep I

3.16.2.1.

Llen Ket

- Chiu tri

- Chiu ci
lhdng vu6o

- Chiu ti
- Chiu ki
- CAc m6
- C6c mi

mdt lop cur
trol cua cau

- Lac m(

(3- l3 r )

Trong d6:

tf - cnteu oay cann cua neo:

t* - chiAu diy bgng cria neo;

Lc- Cnreu oar cua neo.

3.15.6, Trinh tq tinh todn yi b6 tri neo

- I Inn suc Klang mol cua neo I zr ).
- Tinh bicn d0 luc cit do mdi (\,).

:  -  nZ.- Tinh buqc neo tdi da (-;. so srinh vdi 600mm vd 6d d6 chgn budc neo t6i ila-

- X6c dlnh m{t cit c6 mdmen duong l6n nhAt do hoat tei thi6t k6 c6 xung kich tu
qo xac olnn cac cnleu qal Lp va Ln.

- Tinh t6ng luc cit danh dinh tren tung \1rng (P).
- Tinh suc khri,ng danh dlnh (Q") ve suc kh6ng cit tinh toan (QJ cho tung vung

trong TTGH cuong dQ.
.  - ^  , .  ;  . ^- Tinh s6 neo (n) cho hrng \ ung theo dieu kien cuqng da. tinh so neo bo sung. bd

tri neo, khi b6 tri neo phdi so s6nh v6i bu6c neo ti5i da vd t6i fii6u theo dung quy
djnh cira ti6u chuAn thiiit kt:.

3.16. TiNH M6I N6I

3.16.1. Kh{i niem chung

Trong ciu thdp t4i moi ndi thuong dirng lidn kdt bulong cuqng da cao vi lidn kdt bdn.
- c6c lien k6t vd m6i n6i cia cdc ciu kidn chinh trong ciu phdi auqc thi6t k6 d

TTGH cuong dq vd klong nho hon tri sd l6n hon cria:
+ Tri s6 trung binh cira img suAt do cdc tdi rang tin-h todn o vi tri ndi ho6c [en

k6t vd suc kl6ng tinh to6n cria k6t c6u d cr)ng vi tri;
+ 75% suc kh6ng tinh torin cta ki5t c:iu hodc thdnh phan qia k6t c6u.

122

Q, =0,3(tr +0,51*)L"rEE
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5- ltr

: ;u \

- Khi c6c 1i6n k6t ngang (klrung ngang, v6ch ngang, dam ngang) dam dac ctia k€t

ciu chiu u6n thing ho{c cong bing dugc dua vdo m6 hinh tinh toe,n thi deu n6i cira

cdc bQ ph6n ndy phdi tluqc thi6t kii v6i n6i lirc tinh to6n, n6u kh6ng ph6i duoc thidt

k6 voi 75% sftc khang theo mit c6t cAu t4o cia n6.

- can c6 gang U6 tri cic li€n kit d6i xung qua t4rc cr'ia cdu ki€n C6c [en k6t tru

cdc giing vd lan can tay vln phii co khdng it hon 2 bu16ng. C6c bQ phdn gdm c6c hQ

giing cdn 1i6n k6t d6 truc cria chung giao nhau d mQt di6m. CAn tr6nh c6c 1i6n k6t

lQch t6m, n6u kh6ng thii tiinh dugc thi c6c bO phan vd lien k6t phdi dir chiu dugc cdc

tlic dong do lech tam.
- C6c lien k6t truy€n t6ng luc cit o d6u b0 phan thi m{t cit nguy€n phdi ldv nhu

mel cit nguyen cua ciu kidn duqc li6n kdt
- Chicu ddy cira c6c th6p g6c li€n ki5t ddu ddm dqc, dAm ngang vd c6c dim nor

chung kh6ng duo. c nh6 hon 1Omm.
- Tru khi c6 quy dinh ri6ng phii dr)ng cric 15 bulong tiCu chuan trong lidn ket q

cec cau cong bang.

3.16.2, Lion k6t bul0rg

O day ktOng nghien criu c6u tgo cua bul6ng, l5 bul6ng md chi nghi€n cftu c6ch

rinh to|in lien kitt bul6ng vd c6c quy tlinh vd b6 tri bu16ng trCn mdi niii.

Cac m6i niii li6n k6t bnng bulong cuong dQ cao phdi chi 16 li6n k6t ma s6t hav

li€n k6t 6p tya.

3.16,2.1. C'nc han kiit buldng ma sdt

Li6n k6t bul6ng ma s6t dugc dung trong c6c m6i n6i sau dAy:

- Chlu tdi trang moi.
- Chiu cdt voi buldng tip r iro cdc ld qud cd

- Chiu cit voi bul6ng lip vAo 15 c6 ranh, o noi md lgc tr€n miSi n6i theo phuong

khdng !'u6ng g6c vdi trgc cria rdnh.
- Chiu tdi trqng d6i dau.
- Chiu k6o dec tryc ho{c k6o dgc truc d6ng thoi cit.

- C6c m6i n6i hdn vd bul6ng cing tham gia chiu luc d bd mit duo. c tao nh6m chung.

- C6c m6i n6i chiu k6o dqc tryc voi c6c 16 ti€u chuAn ho{c 16 c6 khia rdnh trong

m$t lop cua li€n k6t voi phucmg trii ftang lrr6ng g6c vdi phuong cria rinh tni mt'rr

n6i cua cdu ki6n chiu n6n c6 c6c ddu dugc gia cdng d nlld mAy di! duqc nOi 6p h,ra

- Cric mlli ntSi c6 nguy c0 trugt.
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3.16.2.2, Cdc fiAn k& bal ng chiu ip t cq

Chi duqc dtng lien k6t but6rig cudng d6 cao chlu €p tga cho cic m6i n6i chiu nen

dpc trpc hoic c6c miSi ni5i gh6p cua hp giing ngang.

3,16.2.3. Sric khdng tlnh todn

- Li€n k6t bulong ma sat c6 st?c khang tinh toen (RJ trong tii hqp tei trqng si

dung U:

R,: R" (3-132)

- Srlc khring tinh torin R. ho{c T. trong t6 hgp tai trqng cudng tlQ cria li€n k6t

(3-133)

(3-r34)

f - : - ; -

I no*n *

lr_

=

t

Ghi cht

ip .lrlc voi t

loqi B.

b) Sirc '

- Sric k
ray rneo p

+Khi (

bul6ng ma srit vd buldng ep tua:

n. = 0R"
T, = Or,

Trong d6: "

R",\ - sr?c khring danh d1nh.

$ - hQ si5 suc kh6ng l6y theo 3.12.1.1 tiry theo ttng fudng hqp nhu chiu cit,

chiu 6p mit...

3.16.2.4. S*c khdng dsnh itinh

a) Stc khdng truot

Srtc kh6ng trugt danh dinh cria bul6ng trong li€n k6t ma s6t:

R" = KhK.N,P, (3-135)

trong d6:

N, - sil luqng m{t ma s6t tinh cho m6i bul6ng;

P, - luc k6o nhd nh6t y€u cdu cua bul6ng (Beng 3-14);

Kh - hC si5 kich thuoc 16 (Beng 3-15);

K, - hC s6 diAu kien bd mit (Bdng 3-16).

@
] Cho c6c it

Ft'""r*

Lno cac l (

Lho cac l(

Lno cac l(

BAng 3-14. Lvc k6o nh6 nh6t y6u cdu cria buldng

Duong kinh bulong (mn)
Luc k6o yeu cAu Pt (KN)

Mr64 (A325M) M253 (A49oM)

l 6 91 rl4

20 142 119

124
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Bnng 3-14. (tiiip theo)

Duong kinh bulong (rnm)
Lvc k6o y6u cAu Pt (KN)

M164 (A325M) M253 (A490M)

22 t76 221

205 257

28 267 334

30 326 408

36 475 595

Bing 3-15. Cric tri s6 ciia K6

tfig

l - l , r l

err ka

l- l _r,r )

! ,1 - rJ )
Lho cac lo neu cnuan

Cho c6c 15 qud cd vi khia rdnh ngin

Cho c6c l5 L'hia ranh ddi c6 rdnh thing g6c voi phuong cua lqc

cho cdc 16 khia finh ddi c6 ranh song song voi phuong cira lqc

Beng 3-16. CAc tri sd cia Ks

Cho c6c diAu kiQn bA met loai A 0,33

Cho c6c didu kiQn bA mdt loai B 0,50

Cho c6c dieu kien bC m?t lo+i C

Ghi chri cia Bdng j^16:

- Bi mdr loqi A: ldn sqch gi d nhd niy, kh6ng son' cdc bi m4t &tqc ldtk sqch bdhg th6i

ip htc voi cic l6p phi boc loqi A

- Bi ndt loqi B: kh6ng son, bi nQt tuqc ldn s(lch bilng thlji dp h.rc voi cdc lop phti bpc

loqi B.
- Bi ndt loqi C: cac bi mQt nq kEm ndng vd ldm nhdn bing bdn chdi sdt sau khi mq'

D) Stfc Kn4ng cor

- Suc kh6ng ciit d TTGH cudng alo hong mi5i n6i c6 cu ly gita cdc buldng xa nhdt

l6y theo phuong song song vdi dudng t6c dUng cua lgc nhd hon l270mmi

Khi cdc duong ren ngoiri mir phing cir:

(3-136)R" = 0.48Atf"rN.

t25
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+ Khi c6c dudng ren nim trong m{t phing c6t:

R- =0,38Abf"bN, (3-137)

Trcng d6:

,46 - di€n tich cira but6ng tuong img v6i tluong kinh danl dinh;

Fub - cuqng dO k6o cira bu16ng, trong tiCu chudn thi6t ki! quy dinh cuong d0 k6o

cua bu16ng cudng dQ cao dudng kinh hr l6rrun tqi 27mm.t6i thiriu 830MPa'

duong kinh ti 28mm t6i 38mm t6i thi6u li 725MPa Neu can thidt c6 thc

kiiim tra cudng dQ k6o cira bul6ng bing thi nghi€m;

N, - s6 luong mdt chiu cit cho m6i bul6ng

c) Stlc khang ip m(t o cAc 16 bul1ng

Dien tich chiu 6p mit c6 hiQu cira buldng l6y bing duong kinh bul6ng nhdn voi

chi,iu driy c6c tim iicn ktit md tnan bul6ng 6p tqa' niiu c6c t6m lion k6t c6 15 kho€t

miQng loe thi chidu ddy phAi tru.li m6t nta cbidu cao miQng loe

- o6i ,,oi 
"6" 

16 tieu 
"huin, 

16 qu6 cd, 16 khia rdnh ngin chju lgc theo phuong b6t

kj, vd c6c 15 khia lanh ddi song song voi hudng t6c dgng cira lgc gay Ia 6p mdt thi

suc khri,ng danh dlnh cira c6c 16 trong TTGH cudng dQ nhu sau:

+ Vdi c6c 16 c6 khodng triing kh6ng nhd hon 2d vd khoAng tri5ng o diu kh6ng

nh6 hon 2d thi;

R" = 2,4dtfu (3-138)

+ N6u khoAng tri5ng gita cac 16 ho6c kholing tri5ng d ddu nhd hon 2d thi:

R" =l,2l"tf" (3_139)

- V6i cdc 16 c6 khia rdnh ddi vu6ng g6c v6i lgc gay ra ep mAt:

+ C6c bul6ng co khoring tr6ng gifra c6c 16 vd khoang tr6ng d ddu kh6ng nhd hon 2d:

' R" = 2dtf'

+ N6u khoring tr6ng giira c6c 16 ho6c khoang trdng o dau nh6 hqn 2d:

R" = L"tf"

(3-140)

(3- l4 l )

Trong d6:

d - duong kinh danh dinh cria bul6ng;

t - chidu ddy cria cdc t6m li€n kiit:

f, - cudng tlQ k6o cia v6t li€u 1i6n k6t l6y theo BAng 3- l7;

L" - khoing triing gifta c6c 16 ho|c khodng trting o diu lAy theo hu6ng t6c dr,rng

cna fuc vit )6y giStrlnlo hon trong hai khoAng tr6ng'

126

K! hiQu
AASHT(

Ki hiCu
ASTM fuqI

' _ - -
Chieu ddy (
cec bdn, mr

Th6p hinl

Cuong d6 c
keo nh6 nll
F., MPA

Di6m chiv
Dhd nhet ha
cuong d6 cl
nno nhat i t
MPa

d) S1i,c H

Cric bul6
drnh trong l
Dio do tdc (

Suc khrir

Ab - dii

fu6 - cu

e) S&c H

K}Ii tinh
co xet xunf
phai thda n
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cuirng tlQ vd chidu diry

K! hifu
AASHTO

lDep Ker
cau

Th6p hqp kim thAp
cudng d0 cao

Th6p hqp
Klm urap
t6i ve ram

Th6p hqp kim t6i vd
ram, cudng d0 chey

ddo cao

M27OM
CAp 2s0

M27OM
L ap J4)

M27OM
Lap

345W

M27OM
Lap

485W

M27OM
C6c cip 690/690W

Kf hifu
ASTM tuong
duong

A7O9M

C6p 250
A709M
Cip 345

A709M
Lap

345W

A7O9M
Lap

485W

A709M
C6c cAp 690/690W

Chiiu ddy cna
cac ban, mm

T6i 100 T6i t00 Toi 100 Toi 100 Toi 65
Tr€n 65
d6n 100

Th6p hinh
Tit ca cac

nh6m
TAt ca c6c

nhom

I at ca cac
nh6m

Kh6ng ip
dung

Kh6ng
6p d\tng

Khdng
6p dvng

Cuong d0 chiu
keo nh6 nhat,
F,,, MPa

400 450 485 620 't60 690

Diem chdy
nho nnal noac
cuone d0 ctuiy
nno nnat t j .

MPa

250 .t45 345 485 690 620

Bing 3J7. Cic il{c tinh co hgc t6i thi6u cia k6t diu theo hinh d6ng,

d) Suc khdng kbo

C6c bul6ng cuong dQ cao chiu k6o dgc truc phiii duo. c xi€t d6n luc k6o nhu quy

dinh trong Bang 3-14. Luc k6o tdc dung ldn bulong phdi cong thim hit ki luc k6o

ndo do tlic dong nh6 l6n gay ra.

Suc khring k6o danh dlnh (T') kh6ng phu thudc vdo luc xi6t ban ddu:

Tn = 0,76Aufuu

Ab - dien tich cia bul6ng tuong ung v6i dudng kinh danh dinh;

f.b - cudng d0 k€o cua bul6ng.

e) Snc khang moi khi kio

Khi tinh m6i cria buldng cudng dO cao chiu k6o bi6n tlQ ring suat do hoat tai moi

co xet xung kich cgng voi tuc nh6 ldn do tini t6c tlQng co chu lci'cria tai trong mdi

phai th6a mdn didu kiQn 1(AF) < (AF)' .

(3-r42)

l2' l
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Kni tinh bi6n d0 ung suSt cua bul6ng phai ddng ttuong kinh darlh dinh, luc nhd
tinh to6r khdng dugc ruqt qu6 30% tei hong b6n ngodi t6c dgng lCn, luc nh6 len U
luc k6o bul6ng dugc tini theo c6ng tbuc sau:

(l- r43)

OdayH
c6a- tinh to6

3.16.3.1.

a) Kio h

Cric li€n
di€n tich c6
ki:t hdn l6y

DiCn ticl
hiQu c0a mr
nho nhit hr

Suc khar

b) ciit

Stc kh6r
dien tich c6
kim loai co

voi:

f.* - cud

9"r,Q"z -

3,16.3.2.

a) Kbo ht

LiCn ket
tich co hieu
cria li6n k6t

IGi li6n l
tich hi6u du
to6n cria kin

b) Cdt

Sric khdr
chiu c6t son
tinh toen ct
thirc (3-147'

"{#,*,,,]-
Trong <16:

Q, - luc k6o nh6 mot bul6ng do c6c tii tr9ng tinh toar, tdy bnne khdng khi Q"
tinh ra ld dm;

P, - luc k6o truc tiiip l€n mQt bul6ng do tii trgng tinh totu;

a - khodng cdch tu tim buldng ddn m€p cria tdm:

b - khoang c6ch tu tim buldng d6n tim duong hdn cfa b0 phfln li€n ki5t;

t - chidu ddy cria bQ phin li€n kiit m6ng nh6t.

g) &ic khdng kio vd ciit d6ng thtri

4'6 - diQn tich bulong rmg voi duong kinh danh dinl;

f"6 - cuong dQ k6o cua bul6ng;

P, - lgc cit t6c <lQng l6n bul6ng;

R" - suc kh6ng cit danh tlinh cua bu16ng, tinh theo phAn b cria 3.16.2.4.

Trong t6 hqp tei bang st dUng II srtc kh6ng danh tlinh cua bul6ng d li€n kdt ma

s6t d,3 ,chiu cit kiit hqp v6i k6o dqc truc kh6ng dugc !'ugt qu6 sirc khSng danh dinlt

rinh rheo c6ng thuc (3-135) nhen voi he sdl

1- \
P,

T" - luc k6o do tai trgng tinl todn trong t6 hqp ta'i trang st dung U;

Pt - luc k6o trh6 nh6t ydu cdu cria but6ng, l6y theo Bdng 3-14.

3.16.3. Lien kiat hhn

LiCn k6t han alus. c sir d\rng rQng rei trong cdc -6i noi 
"iu 

ciu thep nhat td c6c

m6i n6i duo. c thUc hien bong cdng xudng.

r28

Srtc khdurg k6o danh dinh cira bul6ng chiu k6o d6ng thdi cdt T" tinh nhu sau:

- N6u !. < o.::
R,

- N6u !. t o.lr

thi: Tn = 0,76Abfub

,nl' f"=O,Zee.of"rffi

(3-t44)

/ 1 - t 4 5 \

(3-146)
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d day khdng nghien criu vd vQt liQu hdn, phuong ph6p hdn. .. md chi nghidn cuu

idc tini to6n c6c li6n k6t hdn trong c6c rn6i n6i cua cAu th6p.

3,16.3.1. Cdc IiAn kit hdn cti soi rdnh vdt nsiiu hodr bAn

a) K6o hodc ntn

Cdc lidn kdr han co soi rdn-h rdt ngiu hodn todn chiu kdo hodc ndn lryc giao voi

ii6n tich c6 hiQu ho{c song song vdi tryc dudng hdn c6 sitc kh6ng tinl to6n cira liCn

iit hdn l5y nhu sric kh6ng cit tinh to6n cua kim 1o4i co bin.

Dien tich c6 hi€u ld chidu ddi duong hirn c6 hidu nhin vqi chi6u cao that hep c6

irieu cia m6i hi,n, trong d6 chiAu cao that h9p co hiqu cua moi hdn ld khodng crich

ntro nhdt tu giic mtli ghep diin mnt m6i hdn.

Suc kh6ng tinll to6n:

R. = 0,6o"rt^" (3- l46a)

b) c,it

Suc kheng cit tinh to6n cua m6i hdn co soi lanh v6t ngiu hodn todn chlu cit trdn
diCn tich c6 hiQu dugc lAy theo tri s6 nhd hon cua 60% suc kh6ng k6o tinh to6n cua

kim logi co bdn vd cua tri sO duoi dey:

vdi: R, = 0,6$"rf:-- (3-14'/)

i-" - cuqng d0 phan lo4i cira kim lo4i cluong hdn;

O"r,O"2 - he s6 sirc kh6ng d6i vdi kim lo4i hdn.

3.16,3.2. C,ic li6n lcit hd.n cd soi rdnh vdt ngiiu khing hodn todn

a) Kio hoic nbn

LiCn ket han c6 soi ranh v6t ngau kh6ng hodn todn chiu nen truc giao voi dien

rich c6 hiQu ho{c chiu k6o, nen song song vqi truc dudng hdn c6 sfc kh6ng tinh to6n

cria li€n kiit hdn ldy nhu sirc kh6ng tinh to6n cia kim loai co bin.

Khi li6n ki3t hdn c6 soi rinh vrit ngau kh6ng hodn todn chlu k€o h'tlc giao vqi dien

dch hiqu dUng sric khang tinh to6n ph,ii l6y theo gi6 tri nhd hon cria sr?c kh6ng tinh

todn cria kim lopi co ben vd cua tri s6 tinh theo cdng thuc (3-146a).

U cdt
Sirc kh6ng cit tioh to,in cira 1i6n kiit hdn c6 soi rdnh v6t ngiu kh6ng hodn todn

chiu cit song song vqi tnrc cria duong hdn phrii lAy gi5 tri nho hon 60% sic khing

tinh to6n cira vat lieu liCn ka:t vd sric kh6ng tinh to6n cria kim loai hdn tinh theo c6ng

thirc (3-147) nlung phAi l6y hd sii srtc kh6ng tuong tng vdi fudng hqp chiu cit.

129
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3.16,3.3, Cdc hAn kit tting drdng hdn gdc

a) lleo noac nen

Cec dudng hdn g6c chiu k6o ho{c n6n song song vdi trgc dudng hdn stc kh6ng

tinh to6n 16y theo silc khang tinh to6n cua kim lo4i co bdn (c6og thtic 3-146a).

U Cdt

Sric kharg cit tinh to6n cira tludng hdn g6c tlugc l6y nhu tich sO cita diCn tich c6

hiQu voi cuong rlQ chdy hoic sric kh6ng tinh toAn cira kim lo?i co bAn finh theo cong

lhuc (3- 147) vqi hf s6 strc khdng khi cdr.

Di-6n tich c6 hiQu <luoc xac dinh dua trcn chidu ddi c6 hiQu cria tludng hdn Chiiu

ddi c6 hiQu nhd nh6t cria dudng hdn g6c phdi td b6n ldn kich thudc cua no vd khdng

trudng hgp ndo nhd hon 40mm.

Kich thudc cua dudng hdn g6c tluo. c xdc dinh khi ttri6t k6 sao cho cdc tai trgng

tini todn kh6ng \,,ljgt que suc kieng cua lien kdl.

Kich thuoc lon nh6t l6y nhu sau:

+ Vat li€u th6p c6 chidu ddy nh6 hon 6mm l6y bdng chidu ddy crta vat li€u;

+ V6t liQu thdp c6 chiAu ddy lon hon ho{c bbng 6mm lAy nh6 hon chiou ddy vit

liQu 2mm.

Kich thudc nh6 nhAt cua dudng hdn g6c c6 th6 lAy theo Bang 3-18.

Beng 3-18. Kich thudc nh6 nh4t cta dudrg hdn g6c

ChiAu diy kim logi co ben cia b0 phan mdng
horl duqc n6i gh6p (mm)

Kich thuoc nh6 nhdt cria duong hdn g6c
(mm)

320 6

>20 8

3.16.4. M6i n6i dAm

vtili n6i dam gdm m6i niii bung aim vd m6i ni5i c6nh dAm [en k6t bing bul6ng
cudng dQ cao ho{c bnng cric dudng hdn, n6u m6i n6i d c6ng trudng thi n6n dtng

m6i n6i bulong cudng .IO cao. M6i ni5i bung diim vd c6nh dAm c6 th6 d cing mot

mit cit hodc hai mit cit kh6c nhau cria dAm.

ca m6i niii c6nh dAm vd miSi noi bung ddm q m6i phia cira m6i n6i kl6ng duqc

b6 td it hon hai hang bul6ng.

c6c m6i n6i cua kilt cdu chiu u6n phdi ttri6t kii ttreo m6i n6i ma s6t vd ph6i brio

dim chtlng trugt trong cd qur4 trinh ciu lip cfrng nhu dii b6t6ng bin m{t cdu

130

3.16.4.1.

M6,i noi
cao ho{c du

C6c tim
luc cat va n

L\rc cit
pnan ruc ci
dinh hodc n
oang Knoar
M6men u6l
thudng tinl
nhdn voi g
mar car.

Q Kidm

TAm n6i
oung Len Ia

- Niiu V

- N€u V

Trong do:

o" -h
v.- l l

xi
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.lg

I !'O

on!

3,16.4,1. M6i ni\i bvng dan Grinh 3.14)

Ir.li5i ni5i bung dam gdm hai tdm n6i d hai b€n bung ddm vd c5c bulong cudng dQ
cao hoic duong hdn dii tictr ket tA- ntii uoi bung dim.

finh 3.14. Mijt n6i bung d;n
t - lirn; 2 - tAmn6i; 3 - Bul6ng

c6c dm n6i vd licn k6t ph{ii thiiSt ki: d6 chiu dugc luc cit, m6men do lQch tam cira

iuc cit vd mot phan m6men u6n.

Luc clt cua dam tai mdt c6t -oi n6i xem nhu bgng ddm chlu todn b0 06 qua

phin luc cit oh6 do c6nh dim chiu). Luc cit nhy d6t lQch so v6i trgng tam nh6m

dinh ho6c nh6m dudng hdn d mot ben nen sinh Ia m6men lech tam vdi c6nh tay don

bing khoAng c6ch trl vi tri n6i bAn bung ddn trgng tdm cia lien k6t q phia dang x6t

M6men u6n ctia ddm o mit cit n6i plan l6n do crinh ddm chiu, trudc ddy ngudi ta

lhuqng linh phan momen phdn cho bgng dim chiu bang momen uon cua m4t cit

nhdn v6i ti s6 gita m6men quiin tinh cua suon dim vqi momen qudn tinh cua todn

mat cat.

a) KiAm fta tdm n6i

tim n6i ptuii duqc kidm tra trong TTCH cuong dQ, kii do tdt ca tai trqng t6c

dung l6n tAm n6i dugc quy thdnh luc cit thi6t te *ro nldt v,* vd liy nhu sau:

- Nilu V, < 0,5$"V" thi:

Ir€u
6flp

v-* =1'5\

- Ni:u V" > 0,50,V, thi:

u"- =u'T"u" (3-  14e)

Trong d6:

0" - h€ s6 stc khring cit;

V, - lgc cit do tdi trqng tinh to6n tai m4t cet n6i;

V' - sr?c khring cit danh dinh cho bdn bgng c6 hofc kh6ng c6 sudn targ cuong,

x6c dlnh theo (mqc 3.13.2) hodc (muc 3.13 3).

(3- 148)

t---- 
_l

ll'

l 3 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


Trong TTGH cudng d6 tuc cit ttritit til nnd ft6t V.. kh6ng duqc vuqt qua gi6 d
nh6 hon cua srlc kh6ng ph6 hoai cit khu6n vd srtc khring cit cria tim niii ban bpng
c6c ling suAt ndy duoc tinh nhu sau:

- Sric khri'ng phri hoai cdt khudn cua tdm ni5i ban bung.

D6 tinh suc khring ph6 hoai cit khu6n (cdn ggi ld stc kh6ng ph6 hoai cit khiii)
cdn xem x6t tit c6 cdc mit phing c6 thii bi hu hong cira t6m niii. Mdt phing song
song voi phuong dit tgc xem nhu d6 chi chiu tng su6t cit, m{t phing w6ng g6c vdi
phuong d{t luc xem nhu chi chiu img su6t k6o. Khi d6, srlc khr4Lng cit khu6n dugc
tinh nhu sau:

R. =Ob.R!(0,58f"A* +ub,f,At ) < Ob.Re (0,58fyA"s +ub,f.Ah) (3-r50)

Trcng d6:

60, - hi sd suc khdng khi cit khuon:

R, - hQ s6 chi6t giam gia c6ng 16. R, = 0,90 ndu tao 16 du kich thuoc bing d6t
16, \ = l,O0 n6u khoan 16 trudc sau d6 doa cho du kich thudc;

f,, ! - cuong dQ k6o vd cudng dQ ch6y oia th6p t6m niii;

A", - diQn tich nguy€n dqc theo mit cAt chiu tng su6t cit;

A"" - diQn tich thgc d5 trt hao hut do kho6t l5 dgc theo mit cit chiu ung suAt cit;

Ur, - h€ sii chi6t giam suc kh6ng c6t khu6n, U6" = 0,5 khi irng suAt k6o kh6ng
d6u, U* =l khi rmg su6t k6o dAu, trong dAm chiu u6n ung su6t k6o phdn
, , ( , , ^
OO KIOng OeU, Ubs = U,J;

A,, - difn tich nguy€n doc theo mer cit chiu img suit kdo;

An - diCn tich thuc da tru hao hut dqc theo mdt cit chiu rtng suat k6o.
- Srlc kh6ng cit cria ti- ntii ban bung.

Srtc kh6ng cit cria tim n6i ben bung phai ldy giri tri n}d hon gita hai gi6 rri cit
chiy vd cit dut giy.

+ | mn meo cal cnay:

R. = 9,0,58frA,* (3-l5l)

Trong d6:

g, - hQ s6 sric khturg chny khi cit;

f, - gioi han chdy cia thep Lim ndi:

A"" - di6n tich nguy€n chiu cit cia t6m ni5i.

132

+ Tinh d

Trong d6:

o*_h
Ro-  h

kt

fu - cnl

tlc

O TTGH
do lUQ doc t
dd chriy cu:
tam vd m6!
nol Knong c

b) Kidm

Ki6m tra
theo t6 hgp
tinh theo td

+ R"-st
+ o -he

3.16.4.2.

M6i niii
cira c6nh dr
hodc dudng
g6c phai du
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+ Tinh theo dut gey:

R, = Ow0.58RefuAn

Trong d6:

q* - he sd sic kldng cit theo dut gdy:

Ro - hQ si5 chiilt giam gia c6ng 16, lAy nlu khi tinh

khu6n;

f" - cudng dO k6o cfa tArn ni5i;

A* - dien tich thuc chiu cit cira tAm nili 16y bdng diQn tich nguyCn tru di dien

rich hao hut do Id dinh.

d TTGH aucng dO cdn phei ki6m ha diCu kiQn rlng su6t do ui5n k6t hqp vqi rmg sdt

do llrc dgc trong t5m niSi b6n bung nh6 h<m ho{c bing hQ sd sfc khring nh6n v6i cuong

d6 chiy cua tlm th6p nt5i. rhi tinh ung srdt do u6n phai k6 dtin m6men do lgc cit lgch

um vd momen cria mat cit phdn cho bdn bqng. Do t6ng ung sudr k6o rd nen ren tam

nili kh6ng can bang n€n cdn lgc k6o trong tim ni5i bm phat sinh ung suAt k6o.

U Kiem tua bul6ng han ket

Ki6m tra bul6ng licn k6t at6 kh6ng xey m truqt ctia m6i n6i bul6ng. Ph6i kidm tra

rheo t6 hqp tei trgng st dr,mg II, khi do luc cit ttriiSt t6 d6 kii:m tla truqt (V") phai

tinh theo t6 hqp t6i trqng Il vd lgc cit 6y phii thda mdn didu ki$n:

v" < oR"
+ R" - stc khang truqt danh dinh, tinh theo c6ng thuc (3-135);

+ d - h€ s6 sric kheng ldy theo (mrrc 3.12.1.1).

3.16.4,2. Mi6i nili cdnh diim (Hinh 3.ts)

M6i n6i cinn dAm gdm c6 tdm n6i b6 t.i & 
"a 

hai m4t cua c6nh tr€n vd hai m{t

cria c6nh duoi vd duqc liCn t<6t tdm n6i v6i crinh dAm bing bul6ng cudng dQ cao

ho{c dudng hdn. Ni5u t6m ni5i o m4t hong ding thep g6c thi c6nl cdn l?i cria th€p
g6c ph6i duqc li6n kiSt vdi bung dAm.

(3-ls2)

sirc kh5ng ph6 hopi cit

I-nnh 3.15. Miii ntii cdnh ddm
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C6 thii b6 tri ni5i n6i c6nh h€n vd c6nh duoi d cring mQt m{t cit hoic d hai mlr
cit khac nhau. Trong hai m6i ndi ndy thudng c6 mot m6i n6i chiu k6o, mot moi noi
chiu n6n.

d mot m6i n6i khd nang chiu lgc cria b6n crinh nllo hon cria c6c t,m n6i khi a16
Dan cann xnong cne Inrer xe, ngugc tar Darn cann rulong Knong cne Lnret Ke.

a) KiAm tro fim n6i
- | rong I ltrll cuong OQ lan nol !a llen Kel Cua nO vol Dan Cann Klong Cne p0ar

c6 suc khdng tdi thi€u bring rng sudt thi6t kd (F.r) nhan voi gid tri nhd hon giria hai

dien tich co hieu (A.) o hai phia cua m6i n6i.

(3-153)

Trong <16.yoi brin c6nh chiu k6o:

.l' f
A" =(iiL)A" <Ar (3-l s4)

,1,y, yr

Iq.A^f.. 
'l

n, =Lt!aj!r<t,o (3-155)
L*^e'yr_lss

Ac- diQn tich c6 hiQu cira ban c6nh. Vdi cri'nh n€n A. 16y ld di€n tlch nguy€q

voi c6nh k6o A. lAy theo c6ng thrtc (3-154).

A" - diQn tlch thuc cria c6nh k6o.

A, - diQn tich nguy€n cira cfurh k6o.

f"r- irng sudt ui5n lj,n nhAt do tdi trgng tin}l todn tai diiim gifia cia brin cr4nh

, Knong cne.

Rh - hC sii lai, v6i mit cit lai c6 fu kh6ng vugt qua cudng dO chdy cua ban blng

\,= 1,0.

Cr,S,,$"- tr6 si5 stc khdng khi urin. dirt gdy bdn cdnh chiu k6o vd chriy bin

cdnh chiu k6o.

fy,fn - cudng dQ chAy cria bdn crinh vd cudng d6 chriy cria brin cdnh chiu k6o.

F
o = 1,0, tn) kii + nlr6 hqn 1,0 c6 th€ ding cho ban cAnh, trong d6 F. - srlc

rrt

khing udn danh tlinh cta brin c6nh.

134

f l r  I  I
l lSl+cr4,r" ln,

F- ,  -  L l "h l  - l  >0 .75q0. . f . .R
2  

-  - -  -  " a Y ' Y  " c

I qA-f*

I dA^l..

cne pnal co
gita hai die

Trong d6:

R"r  -€

f* r  - i

h

chiu k6o ho
hodc tim nt

+ Suc kb

Trong d6:

9c, qu

A  - . l i

A.- d,

ng

u-he
c^

+ Srlc kh
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qA .f.. I - tich cua didn tich A" voi crfy o phdLn diQn tich c6 hi(u cia bdn cdnh
L  6 J ' ] I S

l<rn hon o cri hai phia c'la mdi ndi dang xer.

[crA*f" ,, 
- t ich cua diQn ricb A* r oi cf, o phin diin rich co hieu cia bdn cen]

nho hon o haiphia cua m6i n6i dang x6t.
- trong I tuH cuong oQ tam nor va en Kel cua no \ql Dan cann Knong Knong

:h6 phdi c6 sric kh6ng t6i thi€u bang rimg suit thi6t t6 1r..'.1 ntrdn voi gid tri nhd hon

:iia hai diqn tich c6 hieu {A") o cd hai phia cia m6i ndi:

n ", =n", 
lffl 

>o,z5crg1r"R, (3-156)

Trong d6;

, ,L.K^. - qta rt ruyel oot cua rv so .: cno oan cann Knong cne;'  
R i

f"", - ring sudt u6n lon nhdt do tdi trqng tinh torin tqi didm gita chidu ddy cua

oan cann Knong Knong cne.
- Trong TTGH cudng dQ luc k6o ho{c l,rc n€n do tAi trQng thiCt kC cua tdm ndi

chiu k6o hoic tAm n6i chiu n6n kh6ng duqc lon hon suc kldng cua tim n6i chiu k6o
hoic t6m n6i ahiu n6n.

+ Sfc kh6ng cua tam n6i chiu k6o tinh nhu sau:

(3-157)

Trong d6:

9".$, - hQ so snc khring chdy vir sric kndng drn gay.

1..1. - cudns d6 chav vd cuqns d6 chiu kdo.

Aa - Oren ucn nguyen cua tam nol.

A, - diQn tich thgc cua tdm ndi, A" kh6ng duoc l6n hon 85% oia diQn tich

nguyen As.

U - he s6 chi6r giam. l6y U = 1.00 ri xem nhu lqrc kdo duoc mrydn cho tit cd

c6c tAm niii.
t .  , .+ SLrc khdng cua tam not chlu nen tini niu sau:

*. -,n,n { 
0,frA*

' 
lo"r"A'u

(3-158)

135

R, = g"f"A,
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$" - hQ s6 stc kl6ng khi n6n;

f, - cuong d0 chdy cua tdm n6i o canh n6n;

A, - diQn tich nguy€n cira t6m n6i.

b) Kiin tra bul6ng li6n kdt

M6i n6i c6nh dan ph6i du-q. c thii:t k6 theo m6i n6i ma s6t. D6 kiiim tru trugt cua

+ Nhict d0
tong b6ng d
+45'C ihia l
th6 sir dung r
hong b6ng ra
nhi6t d6 cia r

+ t o t v o l

tr€n 700m nh
- Khi tinh

+ Bi€n d0

+ Dic trur
+ H e s o v l

- Xdc dinl
nhiet d0 T*

trong d6:

c r ,  -hQs

L -  Cnlet

- Khi x€t i
+ Nhiet di

nhiet d0. Nh
su6t trong c6
gor  co o lnn, l

+ bhcnh I
tech ve nhle l

hAp thu nhi(
betdng. Khi
(mdt tren c6
Ch€nh lQch r

nlliet d0 Tr,
bdn b€t6ng r

nrSl ph6i tdy ,irng sudt thi6t k6 6 tti hsp tiii tqng sf dung.IT'(4) ntuin vdi gr:d trr. nfid fiotr

gita di-6n tich nguyen cia brin crinh d hai phia cia m6i ndi, trong d6 F" tinh nhu sau:

r'- = r' (3-159)
t(h

Trong d6:

f, - tng su6t u6n lon nh6t do t6 trqp tAi trqng su dung II d di6m gita chi€u dAy

cta 6dn canh c6 mat cdt nho hqn o hai bdn crira m6i ndi.

R1 - hQ s6 lai, vdi mdt cit lai c6 Ii kh6ng vuqt qu6 cudng dQ chdy cua bung

dAm Rr = 1,0

Di€u kign kh6ng truqt cua m6i n6i ld:

A.E < OR,, (3-160)

Trcng d6;

A. - diQn tich nguy€n nhd hon cria bAn c6nh;

R" - suc khang trugt danh dinh;

0 - h€ s6 srlc kh6ng.

3.1?. {JNG SUAT DO NHIET DO TRONG CAU LION HgP

BiCn.lO cia nhiet dO phu thuQc vdo nhiQt dO cao dt (T..") vd nhiot d0 thdp nhdt

(T.6). Bing 3-19 cho nhiQt dQ cao nhAt Yd thAp nhlit khi mnt cdu ld bdtdng tren ddm

th6p hoic hop th6p vri ma't cdu thdp trdn dzim thdp trori,c h$p itrdp theo hai eutrg c($

ViQt Nam ld virng Bic vi d0 16'8 (ddo Hrii Van) vd Nam vi d0 16"8.

Beng 3-19. NhiCt .lO cao nhit vi th^p nhAt

Vung khi hiu
M?t ciu bCt6ng hCr dem

ho?c hop th€p
Mat cAu th6p tren dam hoic

hop thep

Bdc vi d0 16'B +loc di:n +550c -3oc den +630c

Nam d d6 1608 +6oc ditn +550c +2oc d6n +630c

136
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