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181 ciéi thify

= Xay a'::ng cong mnh bang pimang plmp Iap ghep Ia mér gmz pbap co»him qu
ng nglng p héa’ ngtml} xay dung, rlm “phép _”‘et ‘kigm l?zmc odr-tiey lao- déng, fxlng _gmn vri :
‘vén. Tiy.vdy cho dén nay nwdc ta odn chita ¢ 1ai liju ndo vids ‘mt cich co bi thing. '
' niy. V. ka xiadt ban Khoa hoc vd K thudt cho ra quydn sich « Tink 1o
Clip ghep nlmu t?lng» ¢na1de gid Ngayin Thé Hong lis didu rit ding hoan nglténh .
, Céng tdc 1llht ké nha lip g}n:p nhitu ting bao gim n]m’u ydn de disn ‘_quan, nlmng 1h¢
gid 3@ chon 1o¢ dwa_vio sich nhing vdn 37 co bin, thidt thuc nhdt. Dic bist sich di cung cip
cho ban doc mpt sd phwng phip tink 1odn vi cin 190 3 duge ting kés trong. cde tai ligu cia-
‘CHDC P va ‘CHLB Dirc, lim cho tic cin bd kj thu@t nuéc 1a cd dip lam quen, tlm Leam mét -
,Iur)ng xfwng tin moi, ¢6 nhitng mau s riéng. Tdc gid da cd trink bay cdc I thugér: “phitc tap-

cho ngdn gon, hi n’m’ng 43 ngudi thuc hink ung dung mgt cich ~dd ding trang “lie tlnet ki

o rhE o : : L

' Sick ¢d hai ’pi/;iu chinh. Plz[:‘n thir nhdt niw lén cic phuong p]m'p 'n’rﬁb”roa‘n v cdu 1ao0

nha kbung wha tim lon. Treng phin niy ed whilu vi du tizh ioir iy dung cuw thd. Phin thi hai
trink biy cic gidgi phdp lion kit hign dang duge dp dung rong rai i nhidu wide tyén il gidi
 ciing nhu o nudc ta vé vdn A2 tink todn cc liin két do. Nhing mii ndi chi ylu rrong nha khung

- nhu mdi ndi gina cic tim twing ngodi, tong hvi, twong trong, vich ngan ; hai tuing, ba ticang

. v bdn twing gap nhaw; licn rét gicy v, cdc lion kit san vai sin, gidng dim vdi eot, v.v...

" éaa cic Iogi khung ¢6 so 33 kit cdu khic rhau, dou duge trink bay tuong doi phong  phi.

. Queln sdch nay ginp cho uhing nguii lim eing iic vhiée ké cu thé trong linh viec ldp
ghép hinh dung duoc cic o phin nhi hop lai thank mor znﬂg the ki 1hé nio, saw di tink
todn vd ciu tao cic kit cdn ting thé, ¢ic by }u‘mr., cac lidn &kJi, mii wdi ra sao. Sdch mang tinh
chit thee dung cao, do vdy s3 khong thia man nhing nguesi muin ¢ ly thuydt char che.

Tuy tic gid la nguii &i tham gia thide ké vi thi cong nhidn wha lip ghép nhung khing
ik rink khii nhigng thidu st Lhi trink bay mit vin 40 ring lon niy. Di sao quyén sdch niy ra
doi cang li mat cdng hiln cho s nghizp chung cia nganh xay dung, dip g yéu cin civ cic

“ban doc trong va ngedi quin ddi.

BUI VAN CAC
Thir trueng Bo Xay dwng
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' _‘\Gla Léc va mbt sé di'mg chi- hac da dong g0p nhidu y kxén bd ich trong qua tnnh blén soan

Do trinh dé con han ché, chac ring quyén sich nay khong tranhkhoi céc thxéu 0 ,
: chung t6i r4t mong nhan duoc nhung y kién déng gop ciia cic ban doc. ‘ e

Vx dléu kxen 4n loat quyen sich nay duqc xufit bin thanh hai tap.

S

Nguyen Thi Hung
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~ CHUONG I o
~ NHA KHUNG LAP GHEP

Nha khung c6 wa ditm la (i€t ki¢m vat liéu (nhft l1a st thép
cho phép dung cae vat liéu dia phuwong c¢o cuwdng do thip dé xay vach
nha nhicu lang va ¢6 thé xay dyng thuin loi & nhitng viing nén dat y€u
Nhi khung cé thé ciu tao theo ba so do két ciu kbac nhau: so dé
kihong co vich cieng riéng (h. 1-1a), so d6 khung ctrng c6 vach cirng r ng (1
va 50 do khung khép co vich ctling (co the goi tat 1a so d6 khung kbép, hin

. Himh 1-1. Cic sg &5 ké¢ o cda nha Khung
a) khung cing khong ¢ vach ‘ciing riéng; b) khung cting ¢
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1én, Bigu do con dnh u—(,mg xdu den nml ihdm my clia l]hd Mét khd(‘f
*lu'cng vat liéu ting nén trong ]u*ong, Dan hiin ciia nhit Lroyén. \uﬁng mong sv IU‘
- vy ow thdnh mv mong‘ sC. lzmﬂ v vige xiv Ly ne\ sé. phu'c iap v.a l“m §
fkém h(m. T e e ; AT
» Ngu'm 1a nhan thity lﬁng khl kct CRu thu Iue: cu'l nhél Jani’ vwc UILU
do khun;, cirng;. 5011 t6 e chit y€u l.)m ¢ho List di¢n ngang ctia. TKhung (cm dim
g;ﬁng,...) phdl lon la tai trong. niim ngang.. V1 vy nguroi ta da xiy dtrng, ‘nhitng
&1 can,chiu luc la khung cirng k&L bop voi vach clng théng dirng. N
d(} cu'ng clia vach cirng théng dirng kha 1on so voi do cung cua hé: khung {hi phiin
1ém AP {rong ndm ngang s¢ do vach cirng thing duug Hép thu. Nhor vay i ;
‘ ngang cta h¢ khung ¢6 thé glam di mot cach dﬂng ké. Vi¢e tinh 104n s d6 \khu;
cing ¢6 vach mrng k¢t hop. la phuc lup Mit khde, mot 50 nhu'oc dnem cua. m‘ﬂt‘)‘
khung 1rng, ch"mg han sw phu-c tap cta méi ndi vin khong giai quy‘i‘t dlr(rc.
S(r do khung khcrp moi duoe ap dung & nuoe ta. Piy la loai ‘s do k&
ciu. cO nbicu wu diém. Voi cac loai so a0 nav {h. 1-2)
4i lrouny thang dlrng (trong lugng bin than nha va ciic
- hoat 1di) dvoe iruyén qua khung xudéng mong, wn 1ai
: '~lmng nim ngang (gio, dong diit, do thi gong sal lech,f
; - do-thay doi" nhiet do-va do bin dang clia nén mong)
dwoce lruyén vao cic vach curng niam ngang: (san va (rdin) -
“réi tir do truyén'lén cle vach Ltmu thang- dtmg (tuong)_
dé truy¢n xudng mong.

Frony nhi khung khop, vi khung chi chin tai tr ung
thing duno (thue 1€ co chin ta tronyg uam ngang nhirng -
Criit nhd nén- bd qua) nén cac mdi ndi cua khung kha . -
hha khung kbop (mit cit don - gidm. ( cic cao- do ngang voi mad sin thi momen .
‘dung ngang nha): \}).mg khong, vi viy dwoc goi la khop'V (xem che
1 - h& khung khop(cot-dam-  hinh. 1-3, 1-4 va 1-5. Do k&L cfiu kicu khép nén- khung
gléng) 2 —vich cing thing . duoe cit lao don gidn, giup cho viée licu chuiin héa
lung; 3-vich. cing ndm . yion (lurde va dién hinh hoa cac ciu ki¢n d& dang. kha

: ngang ; s

‘ ~ niing cong- nfihlnp hoa cao, cicefin kigén dé die va dé vin

chuven nen ldntf nhanh tm do llu cong, giitm gia thanh, ning cao hi¢u sufit kinh

1 xav ﬂung , : :

ey Cung do ¢OL chi chitt (ai trong hiing dirng nén 1t du-n col e, 8B ln(mg;, )
nhuw vy titt ki¢m du'ou. vt lmu va giam trong luong ban than nba. Do omm'ff

ohg "Iu'(mg ban thin nha nén viéc giti quyEt el ld() mong va xir 1y nén sé don-.

_gidn hon, d& t¥n kém hon 2 va diic bict I co (rién vong ip dung rit thn‘h hop

ung di’it veu lhu'(mg «:‘}p ¢ ding h.um cie song. ~

’ 'Hml; 1-2. So dﬁ két céu cla

,g van: phm h.m cac oot thép cho ¢ khap nhun;, chi nhﬁm
tmg‘cac lién két nay, khong co gid tri chiu lue: trong qua
151 & chE) khop duuc nhoi bctong soi nho ¢6 mac. béng oic 16n’

g mot nhag tdng xay dung a Cat Linh (Ha NC)L) co nén dﬁ
10 c‘iong 50 voi cdc phucng an khac, - —
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- Tidp hink 1-3

Hinlt 1 4 Cbt duqc ndi tai chb c6 momen bhng . khong (khop) -
Nét cét bﬁng thép hﬁn dat sin khi duc ot va khx lép xong th
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3) ding cot dii 1 ting; b) ding cor dai 2 ¢

Hink 1-5. Toin cinh cic mi n6i trong sha Khung
1z ahd Ko
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‘ Nhor ¢o h¢ v.th cng lllén;, dirng’ nén nha khunu khop co (he \'u dlrng, duqc
: nhu,u liing. Mot s6 twormg s& chon l.lm vireh cirng ﬂmn;_, dirng, va lmmu ¢ 1u lhang
lhucmg dum' k(( hnp Lun viach umg thing dirng. (I 1 ()) e
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mb 1-6. Ntta mat bing nha )
1= vach clng thang diing ; 2—tudng bao; 3—tudng ngan, 4- cot

Cic vach eang thimg dimg droe coi nhir dim enngson ngam dan héi vao
nén v tai trong nim ngang dugce phiw theo ty ¢ do cirng ctia Lhung Cac vach

- ctng nay khong co s lién- k&t cirng voi mép cot nén khi chiu tai trong nfim ngang
“thi khonc xuft hién thém Twe phu d8i voi cot.

) Vi san va trlin phai trayén tii trong nfim ngang sang vacls etrng ﬂlfln" dlrng,
nén chung pbai ciu tao tuyet ddi cirng trong miil phing ctia chiing, do do chung
duoc goi 1a vich cing nim ngang. Vacn cirng thing dung dwoe dd bélong toan
khdi hoic 1ip {.,hf-“}) biing cac cliu l\mn bétong ¢t thép licn tue br mong dén mai
(Vl s gjan doan ctia chiing s& lam cho cic vacl erng nim ngang khong bao dam
dwoe gia thiél la tuyét dai cunﬂ) Cée vich cung nfim ngang dwoe 18p ghép bing
cic (@m panen c¢o 16, hofic cac tdm ddn. Gitra hai panen hoge (dm dan dwoe dit
:,thép theo: phuO’ng doc nha va pluro‘n;b ngang o hai din nm, sau 'do chen bétong, .
‘801 nhd méic lon-hon mic cac cdu kién hétong ¢t thép dae sin (sin boiie tim dan).
-'au lhaug cung duge tap-ghép va ién k€l voi vich cing budng cau thang. Céc.
‘gifing & budng ciiu thang dwoe dd tai chd biing hétong bl thép, Cot, dim va gifing
trong-hé. khung déu Ja nhulm ¢ m kién duu san (chitu dai ot ¢o thé hing 1 hoa e
«,-2'tang nhi,; xem- hinh 1- 5. '
" Ngoai' chc twong cung., (v ich cing llmnu dirng), cac luong hao tirdng ngn
h 1 -6) «c6. 1hé xay- bdna gach th clng gach mav loai xfin hoilc da ong vii, co
shicu day. nhw nhau. Lé{c tudng khong dnu lue tay ¢o the xiy lén ddm,. di‘dng
'110(1(_, c6 thé g61 Tén cac ‘mong doc 14p hay xdy lén diim mong (ddm pay goilén 2°

: ap hai d‘m‘f ‘Néu ot chi 1A trong it thi¢o the¢ xiy biing gach hoac da, -
, DO 55 lom cBu kien il (khoang, -la loai, khong ke mung) nén ﬂm.;m loi h,ch()
ige ,11 u:_uhuﬁn hoa klmu du Lau klf‘]l {ai Ilhl miy va gmm thoi g,lan Lh g0
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ciu. Lwn nhe (ndno l]hdl la 1 .21') n{,ar go
cho viée van chuyvén, Id[) ghép trong
UOI Lien trwong chid hvp

khm) d‘a drroe Iman lhwn ol V(V phu(mg phdp linh [n.m ,\u
thudn loi cho vice st dung va phic hop voi phong cach song cﬂa
Nam . Hang loat mau nha nay di va dang duO’ xiy duns., &-Ha
Quing Ninh, Biic Thai, Ha Nam Niub, Thanh Hﬂa ‘AR

k¥ thuit xay dung did nghicn et vad thit kc lOdt nhd 9 l‘)wtdn
xay dung o Gidng Vo (113 Noi). k

bé Lip ghép nha khunyg khop, dun;,
¢iin truce banh xich, cin Lege bmm iop- dmp (.dn (th \(u ¢l eo (zm c'u > 20
VA ste nang 2> 150). Qua thie (€, n¥u k&t h(rp i hai chi ticu kinh 1& va ky th‘
thi thir ty wu tien khi chon cie l()m cAn frge nhu sau: - 10011, 3 -7
63 (cO thip), - 801 (¢6 md), K-161, 5 )0?.) (co mu) = 1“(!1 R '

Trong cie nha khung. vich clng co vai o rit qu(m 1 mlf’ ¢6
dicu. phdi cac mnu va lam cho tinh chat lam. \'z(*( Hmnq gian c¢ha hé
lwe ASL Lén vt nhicdu, THl ca cie vach- (lmﬂ‘ ‘ :
déu chiu e trong mal pham» cia nd va. -

~nhiéu miil lién k€ voi nhau lao thanh hc (hlu
hre kbhang gian Tedig vicae san b gianeda
~ ahic doug tho ciing lam vacli¢ leny pim ngang,
Leon ciwe vacl cing thédng dung: thi cd- the co
““ha dang:: vach cirng dd(* vach cum, €010 va
. khung clng. Vich cimg dic la nhunn.Lun -
k,tlm‘ncf hOzK nhitng 'ming tuong khong gian
: hen lyc sudal ('hleu edo ctia ling  va caa
~';Cu nha, vach eung o lo I nhuner AAm
hrmm h{)dl: m:m:r twdng, do veu i’ Lii‘ﬁ“i
”‘au sn dung) - ph(u ¢6_mot - hay
. Doco lo cu'asx en (,Lm lao
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'hu'(mg, l(rn t01 S lmh lom thitl k¢, Cin nhhwn ¢lru .sap \(.]) sao: (ho dal yéu clu
~ kién trie va str- dunrf dong thm didm hao. khzl ning chiu fye t6t nhit: I'hona lhuang. G
s :nglrm la b Uri sao cho_trong lam tidt dién cie vach cimg ndm trén Lre doi xlrng

cua Lonu trlnh va Ll voi dmmg tac” dung cia fye ngang (gio va dong d?i() vir
ool vay trédnh khong d& xudit hién momen xodin trong: cony trinhy (der'I lag, dung -

o

' 'ua tcll tlonﬂ nam ngang).

0 binh I- 8a h¢ vach (,u'no hao gom ba vach cu‘ng dfw duoe sup xep h.u cii
‘o' hm diu. hm vé mol cai o Lhmh gitta ciing voi tim khung hai nhlp, & hinh 1-8b
i véch cung gom hén vich ¢ ung dac chigm mot nhlp, duoc sip x@p m& dau nhé
hal czu Lung voi bm' klmnn hai, nhlp tat ca do: xlm,g qua leye. gxu’ ‘

R

!
e—— |
. '::i‘,

-
T
é
-

N i

u vé so do (mat b’mg) b6 tri hé vich cing L
‘dac va h¢ khung. -

N __ ¢
T

O -
T
m_c

lrj:
-

{ . ~
|
H .

[o¥

Hml; ;-8 Ha: vi

; 0 hinh 1-9a - thiy 156 & mdi p'hl'a doi xirng qua truc ¢6 b tri hai vach
cung dac (1,5) vii ba vach cu'ng ¢6 mot 16 etra (2, 3, %), & hinh 1 - 9b hé vach cir ng -
gom cac vach cing diic dat & hai diiu hoi (1), cae vach cing ¢6 mét hang 16 (2,3)
va véch ctrng 6 ba hang 16 4, Ml ca ddi xitng qua trye gita cia nha.
Nhlmg vach cieng khi bi mémen udn lic dung co lhay dbi co ban vE& hinh
Hu tric chia no thi- ta goi 1a vac cirng chiu u?)’n \hung vich cirng khi b
e c.at tac 'ung co thay d01 co ban vt hmh dang clu tric cta no thi 1a goi |5‘ ,
tch cu‘ng chm ‘¢iit: D¢ tién tinh loan cac vach cirng ¢6 16 clra cting nhr cac vach‘ :
ic nguol la déu xem lx mét hé ban cing kin. ~Bang chi v la sy bé tri va
¢n. hé gitia h¢ vach c¢irng vi hé khung. Néu cac vach cirng b tri tich riéng
~khung thi nguwoi ta xem nhu hé vach cing 1a 1o rac (gian doan) (h.1-9a).
rgng hop nay bé vach cirig thdng dung*chi lién h¢ voi he khung qua
ng n¥m ngang (irAin va cac san trung gian). Néu cdc vach cung B8 tri-
h khung (h--1 - 9b) thi ngudi ta xem Ly hé véch cirng lién tuc: Lic nay
cieng lién hé voi heé khunc béi-cac uro'ng urng drén su6t chleu cao ting .
3 nha',, '§u )han bﬁ nél 111'(.' cua he trong moi. lru'ong ho'p mOt khac Vit 11 ong
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ld d& muug ai. j h(; vich oung
- Nhir di ni trén; khi thi€t k& nh
tlnh‘ todn theo ba's A0 ket iy khic nbau
Sod6- khung cu“ng da (I‘n'or* st dung ro
tii heu k\ thuit phd bign 10[1;, rii & mruc

R
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<

St hog vm ca( vach chng ld mm hé k&L

RO

e B 'l‘inh roén 66 urng cuu tu-ng b& ph&n
: u) T ’ :
PO cang chiu udn va do ulu«f L]I]ll il ctia \ach ¢ U'I]“ i ting ] dum lmh Ihe 0
: cayhmu lh‘lrc sau d(n T :

ali laun do run(; f'uu uarh cirny

E 1\"1” promay Ei]']lj s (Vll'n ) .

- S o T ’7.1<2-1 )
]‘('ii == (Jif 1 L] (l) . . -, . : )
Hij e
t nd du J:Q va (u, - modun dan 1101”J vit modun cal cta vat lieu vach (mw
Sy S g . |
N ' N Iii' R . ' . :
(i) = ‘ ; g (_2,2) ,

‘ : "‘)(] T \-”)

“11 — h¢ sO phan b hwe el cia vach cdng 1 tdng o
.h, va I*,j — mémen quan tinh va di¢n tich tidt dién ¢ Nia vieh etz §oliing
v — - hé s Peisson etta vat licu vaeh cong 1 idng |
S {)v 1mn tadn do cing caa uu.h cing 0 1o cla, co iie xem nd nhw khung

1)) [111/1 lodan do ¢ '111(1 clid l.hnnq, _ ;
S ; ‘ Nguoi ta thay khung i hing
1 T ; S maol thanh congrvon §va goi Jv congxon
P thay thé @ (h.2-1a).

Momen quan tinh cua congxon
thay thé khung @ dwee tinh biing ting
momen quan lnh cla (31 cd cac col
cia khung do. Vi du momen . guan
SE S , tinh cGa congxon thay thé i [dno j

© duwge tinh theo bidu thive :

"ii:Z ik 3

trong do Jijx — mémen quan linh clia E
cob k, kbhung 1, lang }'
() =1, 2,..,n0);
s — s6 lwgng lmntf cul
frong khung 1

Hink 2-1. Thanh congwn fhay the khung - z(a) va
tach: téng jClla congxon thay thé i de tmh toén (b)
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Do cung- [cmg o i s6 bdng mél‘n@n\idﬂﬂ‘ kln UOL \mu - Wat
Do do tiv «hn\u j‘lhux (2 .)) ta ¢ bitu thu'(‘ de lmh do cuu{, Lm(f nl

Tir che Im'u thtu (2-4) va (3_4%)’l_';i“c()j:ﬂ“'

. !‘g, fruaed .
IXH

}st\ co ké den%"mh hudng cﬁa cie ting kh&c va khoanrf (.uh clia che ldll‘f ‘
'lhuc & thi nhun“ thanh giding gitra, cic khung khopg phcu 1a b‘it don

b
L""m Pphdd 1 vd ety cdng. Bifn dasg ofa né 06 dah Lady ng & g ang
A\nh lm‘mm cia mot Lhanh thi- khong déng ké l.hil’[“f anh lwong can uhwu than

~thico thé lon. Néu X6l dén anh hu'o‘nﬂ 1)1(‘1 ddng L‘ll‘l c"_; ,‘lhanh ;,13 irf
'~tdnf:f dtr()v tinh' theo bifu thuv
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o .I‘,‘nit':—e ~111011}n'11 qu&n lmh cua mong v.xeh ctrnu i

Tr;sdcua‘WSG"é“‘ :
(phu thuoc lom ﬂﬁl nen} ; . 7

et

Lcagir_dm» ] eet i/mﬁ)‘

pEtxEu . | 003 ; SRR
: R Dil trung ‘hinh l!yﬁf‘ﬂ,? B T
SO patetmg L 0708 ST e
, B DAL ¥at evng - L4630
‘ _*- ' Bing 2-2
S Tri &6 eua hé 86 nén ¢
LT phu lhm)(f';\hxg sudt ‘nén cho ph{-p,,cfm nén dat
Cng suil nén cho phcp ‘ 4,08 .
(kG lem?) ¢(19% i)
1 02 R
5 0,4
3 ' 0,5
4 0,6
5 , 0,7

Tru'ung hO'p mong ghu’ nh.,ll he s nén ¢o Lhé tinh theo biéu lhm

S K

| ¢ = ﬁxfl‘l,:,. = _“Vz . (Hm3) (2-10)

rong do ah-— hé 8, phu lhunc vao tv s6 « gitta cdc canh cia day mong vach
. cung i, 18y theo bang ' .

: I*mi—»— di¢n tich day . mong vach cirng Q5

“nvvél v,,— do (,u-ng ([]1112) va he so no ngang ctia nén lay theo bang 2-4.

"Ba'ng 2.3 - . ' .

;‘Q'I_ffi 36 'eﬁa‘hle $6 ai

5 10'|100

1“11,'22 '1,41'2,7:7 R
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Céng ty Hoa Chat Xay Dung Phwong Nam

: Ion ast ;

~1han bun
Than bin k]wnghfb
fm hon 4 —6m  °
- Iinhtruco hoje blm
~ phiéu
“'f Il

A cat :
A sél mém, hat roj -
A sel cang, dit diﬁ
Sét: )
— nhiio. déo nlmo o

[\él dinh

— déo mém
— déo clrng 3060
P Ca e e - nia cung S ] 602000
P P ~— rit cirng S 80500 F
Khong - Cal s T
két dinh — hat tron 100500
o — hat nhen - 400—2000
L D4 diam o [ooo—2o000
< DA cudi ) T 115003000

Ibi n;'in R ln‘n ﬂul (‘I\v'w_; nb-“ i :, ,r_’ ¥i h".!’ (!)

: AR
. vach clrng £ co {h(, lich gan dunﬁ ihco biéu thue

bl *uin
Alg; b

R Sen k(lkm)

irong do bm, i [mIL L (-d - canh cua day m(mﬂ ehu* nh'it vz’{ch cu:ng
' ‘ ﬂz. - he so, phu ‘thuoe v mﬁ o

-

d} lh(?() han(y ‘ 3 -

e ln-p dal‘,m.,n du'éu day mﬂng) I*\},}_"tlxc
: n‘l mong% vach’ ‘ctmcr i linh theo bl%n thu'{-
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

| G el LrL e

" Hink 2-2° Nen dugi day mong 12 10p d4( dong nbdl, c6 gidi han.

Tri s6 ciia he s6 b;

Vn

00 .| o1 0,2 0,3 03 e

02 ] 2,330 2,90 2,330 2,547 2838 | 3.491

04 | 3059 3,133 3,213 3,561 1,003 b . 4,980

06 3,689 3,677 3,799 4,251 4.808 | - 5,028
08 | 4,047 4,051 4,205 4,738 5382 | 6,782 -
1,0 - 4,296 1,312 4,492 5.085 5703 | 7.3

| - ; ; |

20 4,473 4,497 4,897 15,334 6,080 1 7,770

14 4,600 1,652 1.847 5,517 £.308 8,010

1,6 4,694 5,732 1.957 3,633 6.470 8,226
DR 4,764 1,807t SR ).‘3'~ G043 8300
2,0 | 4,819 4,864 5,100 5.834 6,687 8517

25 | 4,008 | 4,960 5,212 3,866 6,845 | 8,728

30 | 491 | 5015 5.275 6,044 6.93 ] 8,853

SR X 4,004 5,051 - 5,314 5,093 6,997 1 8,032
40 ) 8017 | 5075 5,341 6,126 7.037 9,085
5,0 | 5,044 5,104 5,373 6,115 7.084 | 9,049
60 | 5058 5,120 5,391 6,187 A1 0,084

- 8,0 5,073 5,186 5,408 6210 T8 9,120 -

10,0 | 5,081 5,143 3,418 6,230 7150 0,137

50 | 5,088 5,151 3420 6,231 7,163 9,154

: 20,0 5,000 | 5153 5,420 6,234 7.167 9.160

Ios0es | 5157 5433 f2%0 - 7172 0167

v ‘,f2 Hé lién kéi tit'r &'xc vach ¢orng va khung

“"'a) \()y (hrng he thay thé

‘ a) B cirng 10ny 1he. B
-11é lien k&t tir cac vaeh Lu‘ng va l\huno khi phin tich ra thi t¥ 1¢ gitra o .

atai ti-Ong tac dung twrong: rng & moi ché phai hiing nhau. N&u do cleng
"ch cung va cua khung thay dm trong tung doan dai theo clneu cao - thx '




Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Jép dum clia véach cung tong the dufoc cox la ‘hgam
chia (,d(, véch cieng lai thi- dwoe méng ‘vach  cing tdng thé
goi L{ do cu'ng mon(r vach (‘u'nﬂ tong the ‘\Hnrnrr méng,‘

lon,q d(‘) cu'ng cda t‘il ca cac méng VdCh cu'ng thanh phan

Km = E Ikm,~ :

Rxéng tu-ng khunu du dtrom thay bdng cong- L

xon thav the. Thay cho tét ci cae khung, ta-hop tat W,
Ceaichc congx(m thay _the lai thanh congxon lhay - T

th€ " dng thé. Nhu mv, momen quan tich cha o

congxon thay the Ony thi B (haﬂ,., ‘han & ting |, A
st I)inﬁ tong mémen quau tinh cu ia- cac congxon - w, b .
y -

thay thé, nghm I Iung tong momen quin tinh - L)
cua Lat (,a ,w u)l ;0' dt.La 1c Lhunn‘ trong
T';‘k[dn()‘ d‘ R : o .
. Bn umu dllu udn lcmd lcua u)nrwuu tha\
St luwr thé béng luu(f (tn urng (-ua t.\t m cac
: . (uuﬂxon tha\ thc a : g '

. '(2‘-1‘} 3) SR .
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

L mot he lha) thé nhu o hinh‘ "-.3 Phia’ ben \rdi i vich (uno lunﬂ the, phm bén
- *jphax la congxon; thay the tong thé, Vach Lung., tong the dwoc hen kcl voi C(‘mgxon L
" thay th& tdng th& biing cic vach cirhg nim  ngang (san vé trdin) voi gid- thigt 1a o
\clrrw va duge th& hién biing nhiing thanh i dong. : S
. Trong thyc & nguvi ta 1dy ciing dé cing v clng chidu cao (lhu) nwl (R
e lhu,h u'ng) cho cm "tiing, gma (lu- lund thir hai dLn l:mu »mp cudi, xem hmh .
-2 3) tu'ch’i : i e e

: 'Kj »:A ; U* 2,34, ., (n—D}F - (216)

G) A'c‘n luc Iunq 1he
o . -Noi lu'c cua hé tha\‘ the- lbng tht (Ium‘ gm la noi e lung th hhllng‘no
e hrc do ]a '

”»

M;‘—— momen & tdng j (cao as ]) ctia vach cu'n{,,

/ui\ M\ tdng theé; ; :
e . -a Q — lue ciit & tdng j ctia vz’xch m’mg tbng jlhé;
o o l j’il — momen & Hing j chia congxon thay  tht
Kule t" ‘ tdng thé; )

7 L Q — lye cil & ling j' ctia c()n,qxon lhay lhc
T S tong thé. ' .

: \\_/ \_,/l S

N A Chicu dwong ctia lge cit 1ong thé (Q v Q) ]d

. ‘, J T neeon o oF ) w

Hznh 2-4. Chidu duong cia LIt omA ol e deng cte chling thi he quay cing

“cac ndi luc tong tht.  chitu kim dong ho. Momen tong thé (M va M ) ¢6 chiéu -

dwrong- ntu chung lam cho phia bhén tnu cua hé emh

”~,,lsrng suRl kéo (. 2-4). | .
Bm viri phin trén cua he (h -3). ta 6 hai dicu ki¢n cin bing saun day:

M; —{- MJ = my;  (j==1,2,3....1n) (2-17)
, o QG =W (2-18) .
ttrong do m, — mumcn do 1ai trong nim ngang giv ra lai cao do j: ‘
- Comy =M, + Wihy 4+ ...+ Wih;: (2-19)
":"-1,:_"1(11 uong, njm nnanﬂ (ua toan, bo ph.m lncn cta hé (i cao do j frdr lén):
T W,-__ “ 4 Wi 4 Wi , () 30) :

hy— clneu cao ting j.

b) Su- plmn bo i hong nam ngang lén cae Lhanh congron. o
,Ta xét hé don- glan gom hai thanh congxon [ va 2 ndi voi ‘nhau bing mot
hanh ,ngancr co. d() cing - v6 cung (h 2-6). Bu vong ngang cia cac thanh 1 va: 2 xdc'
dinh theo céc bzeu thire sau day - S
“ IH3 ‘Vlﬂ - “"1113 ( 3 . Ka )

+__

31‘“1 ', I’cl 3Ku1 11& . l{d ‘ R

CHS 8 Ky S

“ H - Ky )
" Ke | '

, 31‘ uz »f:‘
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P

————

ajd

Mj - M3

Hxnfz 2-5, Cén bdng ndi ngoai*lyc phin ‘Hmll O Hé éou gidn: d& gidi
trén cha hé Cosu phan bo tal trong nam \;ngmg W»

Iu ljiélg thuee (2- "1) Vil dlcu luf’u A, :Ag L} (u
o - §Isl.p

.

: T bxeu thive: (2 ’)2) La Lha_y swphau hu
« ongmn khong nhung‘ phu thuge do cung ué‘m K v do orng cat Kc, ma
‘«thunc clueu cao H cua c ae vt‘haknh: ‘do"jTuv vay; n?:u gm t‘mét

‘;thi»tct‘cacrhi&;ztluifo :z 33) Vit (2 23) ta w‘~
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

~ 3 HQ phucng trinh Ilén n_u vl bnén dang

} a) Hé co ban SR AT S :
e - HE k&t ciu clia nhd bao. gom che khunu cleng v mv* vach ¢ung. «Ium mug
A l)ﬁng hé thay thé tong the‘nhut tr mh ]mv & hmh 2 ’% (”,u h(; siéu (inh nav‘la' E
dlm’c noi hye téng thé. , ( el T

Ta ﬁp dung phlro'ng phap lu'c dL l.,up lneu lhlrc n(u hrc va L,lp phuong trinh
’hén tuc vé& bxén dang cta hé.. \iuﬁn tfml h‘ll todn duoc: tbuan loi phél chon hé
o bﬁn phu hO'p véi- he thay th€ fong the, O day ap. he co-ban bing cich diit

-kh(’rp vao vich cung 1dng thé o cao. do cic san {rung gian va irdn, & nhlrng a0
"do Ky vach cling ‘tdng th® lién két voi cong,xon ‘thay thé long, thé bﬁng cac thanh
‘ngang. khe'p bai - diu, con bin than vach cirng long thé (r¢ thanh mol thanh cé
‘kho'p tu'ng dot (ma ta goi til la lhanh khop). » S

b) 7rnng ihaz bign dany cia hé co bun
.. Xét trang thai bién dang do nh hwdng cia ‘momen lon;, thé M; -_1 (] — cao»
,\;dé nut dang xét, j=1,2,3,.. ,n) va |Ai trong ngodi giy ra & hé co ban. SR
. Kbi cho M, =1;M; = 1; 114 =1; Mg =1 Lhi Lrang thai bitn dang cha
'hé co ban_ nhir & hinh 2-7a-d. Cac bicu d6 hye cdl cha thanh kbop va cla cougxon' U
: fhay the tong lhe phu h(rp voi (dL trang ”ldl }nu] dang do , :

: , _7 Hinh 2-7. Cac trang thii bién dang ciia hé co bin (con tiép).

‘ T ang {hai bign dang tai cao do bat Ky, obann han tai ndt j do tae dungj

ciia mémcx ‘tong thé M; =1 gdy ra sé lam cic congxon thay theé lonﬁ lhe (,(5 1;u
-dang udn va: lnen danc ngang :
: Bxet “d6 momen trong (hauh khép do My =1 giy ra co dang h"mh lar
lon 1h&l bing 1 fai nut j va biing khong tai hai nit lin. can (nu
7_1)] LU'C c.‘?\t cua lhanh kho'p c6 trf s?’ khOng_, adi: thanh lren nil
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

C.1(~ hrc nay-sé lam ch() ENNE S

. '(] -—-1 v1 j + 1) mot hrc keo (0 tr1 so bann »—L Vi -
p © g .]1,+1

5 Ltng] xu’:it luen muan lang o chmu nguoe chidu quay ctia kim d("m.g W vit hmw
+1 mat hlén momua ldnu cc') Llneu cung clnvu quay - cna kim” donu 110 l’ar e

- momen téng n.n s¢ smh ra luc xoa\' ting bfing ra Vil - X -
: ) l+l

: Gm nhun,g k\ hl(;"ll thu'(rng dung, Smn 1t chuyen vi lm m do hre An 1 50 b?nw;‘;»
1,‘ ddt tai n gay ra, Chit ¥ rdng cic tiirg {rung gian, déu ¢o chitu cao h va do cung' .
Lhﬁng ufSn cua u'mgxon thav ihu‘d‘\x bfino K. Ta (o (khx n= o) e

Bu =g ry —+-—-;
‘ ;1 . ~“3Ku1’ + 'ﬂxu + thCl,+ hK, K, Kl
- - ‘)h o 2 - 2 . ) ‘
o oy =3 [ S
22 = 033 T 31 - - T E

3K, 3K, = hK.  hsKs o K
1 A -
b= - (hs) ; ) (2-26)

YA
‘+—————‘ + ( )+Km,

_ Tmng, thai blén dano ctia hé co ban do anh hudng ciia tai lrong ndm. ngang

~ . tac dung tai. cac nit the hién & hinh 2-7e. Bidu @6 lre ciit cia congxon thay th
~tdng the hoan toan nhir biéu dd lye cit cta thanh khop.

) Goe xoay cta. 1ang duoc tinh theo bleu thuc (2-7), phy thujc momen tdng -
;vé dé arng cia tang oL
o ang thfn ta cé ca« dai lwong khong lhu' ngu) én (cdc s hdng tuw do, chu\ en
'i cua hé do tai trong g(\v a) sau diy © ‘ o
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2hK
e 2 e JEE
i + i[xu ' hK,

K, \h, )] 77

Cf o ’ 1y

I : :
) + (ixl{e + /i':Kcn) ‘,:
K Iy WK A ,
K, (hn) .+ 311“,, + ks hn o K
K }K. o
GK ‘
‘o : K lz
Sn__l, = Sﬂ’ _—f == -——-—'( bl
o ﬂ ’ 1 Ixn Iln

o 8nu ==

81’}01 = 8|+1:1 :-:-: b‘I +
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

fxnwmwapvp
-3 '(K,g_’l + K“,) + ; (hxlxcl ,+ hl\ )
oK . RERLES .
4 ’,”r 2 .,S 2’{".,’ _____2 ) j .
3 “51\ hK:,{ - [} & ,(-" ; -)4] o

“"8"*"“ ! ""1+ K J“ ; (;: +'If")+

+§Mﬁudzﬁgm~"
‘_an_;,i,.,:‘_,sgm_;}_: - K + —(],)11:]—‘- — KI;T: .

S 'S‘i,i-;;f-”—-‘ Smu =

H

Cpemwion v Gen
Lgw = B ' [j=2,..,(n—72)]

K s o o
— WR— MW s ‘ B (2-82)

Ky

v\_,hw"'——': [ln,
(j=n — 1)

K ws.

e Naw = — N
o e . B

(j = ny

i

Tu- cic bxeu lhu‘c (2- 29) va (2- 31) ta s&8 duoce cac hé s§ cia he 1)hirdi1g» trinh -~
'Lhinh e (2- 98) Tie cac bidu thire (2-30) va (2-32) la € duge cac s§ hang tw -
:do (ung’vm 1d1 lmnn) cia hé phu‘ong tr mh (2-28). ‘ : B

i‘nh loén an lgrc

a),Tlnh todn néi. luc cua vmh mrn]

TR so:mémen M (= 1. n) cta v
g1a1 »hé phlro’ng ‘trinh (2-28). Co the gidi he¢ phuong (rinh nay
-phap akmset (xem § 1 A 3) : ;

men - M sé du.‘Oc phan 1)6 vao cac vich cing doc

ach etrng LOng: the tim duwoc, nhcr \IE‘L
mot cach thu‘m lm

lap tv lelheodo cin
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Duno 1y so (,2 ; 4 {
'bann'nhdu tlu 1:1 cé 1 thu*c de' mlL

l‘ono (lo M, — momen h)ug th
(ong \,lh% e

- Xde dinb Iye cat lono thc, QJ cua \dCh (,un
the theo bidu thive hau dav (h 2- 8) T

: (‘2 30)

lrong dé M; va 1[,_ -cac momen tong thé (momen goi
‘ © tua) & ting j va ting J—1eiia
‘vich ¢lng tdng Lhé;
, fhy — chiéu cao ting j. ‘
. Su phan bo fpe ¢t (dng thé len cie Vach Llrng
doc Iap ciing t¥ 1¢ theo do cing cta chiing va’ lu(mﬂ Ly uhu biéu
d'lV t‘l €O o

¥ e ‘ Qx; == ffth;,

. lmng do Q, — lu’C 11 long 1hd & lang j cnia vach cting tono the

b) Tmh loan nm lm clia Ahunq o R
cGagron thay i tdng he b du(rc 'n!fuff T
bidu thite (‘) Hw).,lm Li. ‘

0 »ﬁﬂ”“»—* o R g (&-37)&"

- Gm thlet la cac congxon thas thé doée L,lp ¢6 médun - dan hoi - béng nhau~
- Twong tw nhu hidu lhu"c‘(‘) 33) 1a°co thé diit hé s8 phan phdi theo mémen quan
“ linh J,l. Luc cét tdng thd Q; & ting j cda congson thay' (he 1dng the s3 dwgc phin
b vao cac’ cdng\mn tha) the ‘doc lap t¥ I¢ theo moémen qudn tinh cda. chung. Ty
©cit cla congxon thay th€ ciing dwge phdn I;ﬁ vio: (‘acml dm: 'fldp (lld ‘khung
theo mémen quan | tmh uaa (ol ‘ SR
‘ Ta dut'? . : :

‘ ‘vam wm'k than Lu‘
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o 'Iln tmng‘; .Sltvtzu nut cua C(‘mgxon lhm lhc tmw lhe a d{ron,s, kln ui ;luety R
;1u' hiu sang phal T ' : s e
. le tmnﬂ dat im rmt () vit nut j dum lmh lhm }nvu lhxre equ dd) D

PR “";::()M Q [}__1,.,. . ,(n——-l)] g S
I',ron” nluen hu'o'nn‘ ho'p lch (r cie cot cla khunﬂ o lhe lifv lu cic lri so , '

imomen t’o‘ng the’ 1! o tﬁng I cua Long,wn lha) llu, tong thé da xac dinh der'C'
, [lheo b eu lhu‘c (2-‘»’9)] h()(l(, cia phan lue gdi lya (ua ddm (nﬁng)

;H:

SR 5 l’mh toén da vong

(1) P]zuonq phup Ihtr nhal B : B S
L Bo vong ngang lai cao do bt ky ili -—ﬂ B T 1)} co lhe unh mm‘ i
f,,cach d(m ‘gian theo phuong ])hdp Mohr v&i- bidu llurc dwdi dang rit gon. Khi
* tinh toan d¢ véng ta-chon h¢ co bin la hé tinh dinh nhw & hinh 2-a. Nhur va} 1a. -
hQrp Iy dé cho vach cting lbng thé va congxon thay th€ téng thé licn k&t voi nhau
bang nhung thanh ngang {(thanh hco) ¢o6 lue doc ]ﬁnu khong I'a (ho tai trong

-~

M % M aQ

I 4 LN

j..(J} b1 [} -
L' - ,

K (ﬂ T

Qn

owl

"Hmh '2-9. So 'd’é dé xet 'dé'iibng ngang 0 4o cao clia hd
- thay thé:
; '_‘a') cho 1uc bing don vi téc. dung tai cao d0.j cda hé co

B ~b§n, b) bi¢u do momen tong thE MJ va bizu do luc cat

";tong the Ql khi c6. luc bﬁng dcm vi tic dung vio hé co
,,y-ban c) bleu do ‘mmen tong . thé M va lyc. cit tbng the .
; Q cia vach cung tong the.

dng-don vitae d’ung tai- nut ﬂang tim do \'unu cua VAC h (ung, 1dng, thé, len do R

‘:M va hmu do Ju~c ml tonrf tlu- Q, st nlnr o hmh -9]).
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: li‘mﬁ lh(, : ; o ; ;
Goc. ‘:0‘13 lang _; va ldn” durdri LUI]U (j == n) cla conmc()n lhav
tinh lhco bmu thire sau dd\ W ; o ,

?j=

TS
\fﬂn ”u“ .
Iy n , ;
{)o vong ng;.m,g Lai nut ]—— 1 du‘m tinh then bidu lhuc lhu (mn sau ddv :
) : A, 1':*AJ+‘?11'1 ."*‘(””1) ,
; \1 do vong n(ranv tai ntl n h(in{, ang do do do. mng ng,ang L
sv dnm- lmh lhen bu-u !hm ‘ B

B *i:’%h’} S

http://vietnam12h.com



Céng ty Hoa Chéat Xay Dwng Phuwong Nam

b) 7 mh Iuan r[o ciF nq ¢l ]Jmm;

D Cdc monun khong anh huong, dén then vi r;,,.mg, clia cace niit clia khung
I'rong qua trinh chuyeén vi, cac el di¢n rgang cha khurg '8 s¢ glw song song voi.
_nhau (kho'rg O Sir xoay). (‘u nut (ua khlmq sau khx (huwn vi s8¢, ni’im trén (Iu'o'ng o
hli‘m dang (h. 3- -la). o , - o , S
‘ O dl\ ngum ta thay hE khlmﬂ nhitu tang Dimg vach cung chm cﬁt v cuc’f;
o dleu kmn 1ii trong, do vong, goc xoay phzu twong trng béing nhau. Vi céc khung

O g lién két. mot cich lign tye, ta xem nbu lién k&t nay Ja vo 50 nhiing vich
erng ndim ngang mong vo ‘cling, ‘do do chiéu cao I (gitia céc thanh ngang eia
khung) xem nhwr tign dén khong va 1a chi con quan tam toi chleu cao H cia heé.
O‘ h¢ thay ‘th€ lién tuc na) tai tmng ‘nédm ngang khong phai 1a. nbirng Ilrc tap o
“trung W dit tai cac nit khung, ma la lye phin b8 © (phin b déu. hoac phdn

b6 theo quv lual hinh tam’ gldc, hinh thang trén chiéu cao ¥ cia’ he) '

b)

Hm/t 3 1. So do dé tinh do cling caa khung :
a) khung ¢6 cic thanh ngang (dAm) cing va duong do vong cla cor
b) congxon (vach cing) chiu cat va duong do yong.

(10(, xoav cua ot khung, go(' xoay cua ldn;, tinh trong v ohwr &
, thu-c (2 /)] ~

§2 [bidu

- ‘[I , R
¥ : ? ] . < 3‘2 - e T
o 1\( - R ( ) )

‘lroun (Io M v 1\‘ ——momcn va do (und Lua tdng,

- Bo nrng ula tdng ])dl)g do (lmg cla. khung (biing hye ciil nhin véi chwuzv :
'cao tang) ‘P tinh déc -nghiéng (so voi phlrorng ndm ngang) cua dudng do v5ng
“cla véch cu’ng chlu cﬁt chunﬁ ta dung lncu thirc. quen thuge tlong sirc bén’ th S
heu : : T _ :
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thi ta (~(’) ay

Dai Iwong trong ddu ngodc cia bifu lhu(, (3 .)) lon ho‘n 1";‘
gidng 1a cing vo cang thi dai lwong nay s lﬁ) biing'1 va ta lai-

don g g.,mn (3 1.

2. Hé han kif h.r cde vach eong va khung

a) Xay dung hé lhay 1hé
2} D¢ eirng long the

I"unnu iir §2, heé lién kOt Ly cae vach cang vi khuug khi phﬁn li(h ra thx‘,}

15y Ity gitta do cung va t:u trong tac dupg, tuwong 1ng & ‘moi . chd phai bﬁng nhau
‘Mép dwdi chia vach cing thay th dwoe coi la ngam dan hdi. Khi xét vach cu:ng
chiu uon thl ta co thL thav the no bam, mol VdCl] umrf chiu udn long the, B clrng

L lrong, dé Ixu,‘f— dn
: D() umg, ou'l{
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

‘Hung dha Lt (d(fl(, vac h cu'ng (hm uén umu ihll\ln qud munn vmh oo
» ,chm udn tong thé. Do cung ‘cia mong vich' ¢img chiu uon tong ihc. ciing. bﬁn{,
mng dé cirng cua At:1s ca cae méng vzmh clrng chiu 116n thanh phan th; S

S AR P Z K o “‘('3-8)1‘; F
o lumg (lo Km‘ — dc) c:u’n,«_, (hiu u(m cha muna vach cum, { ‘ » ‘
Nguoi tacon thay the cice vach. etrng chiu ciit fing voi cie khung duc L;_lpv

hﬁnb mm vich (ung chin ciit va {,01 la vach cu‘ng chiu ciit 1ong thé, By cirng - chiu:
" ¢fitetia vach cu'na tong lhb bfing tong do (‘u‘ng cna. tiil ca cae vach ctrng\ chiu ch

o thﬁnh ph'ﬁn :
K = EKCI

;lrong dé Ac. — do cteng dﬂu cit cha vuLh (ung, i. : :
~< Do cirng cua che bd phan trong hé lhm mb (18ng  thé) ciing du'o'c gox la B
. dé cu'ng 1dng thé. :

g ~
{l 4 x )
k) , A ‘\./_~ |
Q____ I | 1 !
\ V) ™ - i
| A | I R R s
x 1 /I..é N N :
] b ] ; e
ﬁ: ]
W ——rn i [———'—. ’u Re
R \ !\ B
H ‘\\;~--
B e } e ————— .
| 4
] (KU o K¢ 5:- Mb«*——-—-—\A/J Mt
fei_- T—C-a
— ———— wi TR
e ) ,»f; e
p———‘.
U p———
L G
. . ; o
s . SN N l S
o T £ o T
= “Hink 3-2. Hé thay th€ cda mot h¢ vach cung lién  Hink 9-3. So do hé thay thé d& 2
: - két tir cdc vich cing ddc va khung. tinh lyc cét tdong thé: - ; §
' ‘ a) lyc che tong the (Q vi Q) taicao dd x 2
bit ky va tai mep duéi (x = H) cia hé ; i
b) tich mdt vi phan vach oing chgu cét oo
tdng the.

1. Tuong tu bidu thic (2-14)~NBT.
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mémen clia vach cmxg clnu uﬁn tong. the
e cit cia vach ctng chiu udn- tdng ‘the 5
momen’ clia vich cu ng c¢hin cflt tonb“ the i

"']u:c

it Lua vd(,h cu'nn chin cat tung the R :
' ‘hu‘ d.a. n6i & §2 

M+Vﬁmj

« S Q + 0 =1, N
Imno do m —-mumm do tai lrong niim ngang grn ra tai x;
W S lal trong ndnt ngang-clia toan L phin {rén cua hé

Fll $6. ula M tinh du-zro pher hmu thuc sau dav ( h ‘3 rSb)

trong do ulon-dd cin LEL dign v dch cling coju cal {6ng tue
S oted trong khn.mv e 0 dén .
b) Bién dmzq f‘U(l he I]mq 1hé
bo. yong - nﬂ“ang., ctia
zwhwnd (so voi phlmno ném ng ng) <,u
hmg thé & cao do Bt ky vi
tlwo u- hwu Hm' .sau (Lw

f,(z) ‘L&p phtwng
' ‘Tlrong_, tur nhn
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

mh nang‘lu-o*ng cua he nhu .sau : "f

uz (w*-@)” PR
g_l_‘J. 2K, ,,}:;.:31;0 ]d + )]\m‘;,‘gi

e ddy th:‘mh phuu lhw nhat’ i thé niing hu’én d;
180 1dng (he, thaoh philn thir hai 13 th€ ning bign d
ciit tt‘mg thé thanh phau thu‘ ba la thi\’,

amg ui’in eua vach © ng. chit
ang” cit cha: véch cu'ng chiu
ns‘mg ])wn dang cuq mdn :

Q

I_,J‘F(:L M, Q) dx -+ (’(’Wu)

‘ Th‘eo‘ ﬁguyén 1y the n:‘ing cyc, tit'éu ta ¢o - ' T -
co 81 = (3-18)
— J. (FvdM 4 Fo3Q) da + GyudMy =0, (3-19)
o ' . . ]
e (-:'u~l et e CE B VE18) G oeo
, M |
+ M T e \
l\u ’
() — W=
F. ST e L REDIR
{ e : (3-20)
(;Aig] —= :-][—‘L
) ,\'m [
]h‘l\’ bicu e (3-2 l) Vi Dich M (3-10y ta droe
i - T ‘1
3l == ( ul S RER (‘L-—\-‘— fi()\ a4 —-I_'—’ aMy = b, (-2
K. K. / A, ‘
' J\eu linh l'iéng thiml phan ¢hua 30 tromg bidu Unie G20 thi ta 6 -
Co H : - H
~
Q Qdv =— ()“8,12'11 - ()or\,M f A 3Md.r
0 B ’ Lo 0
R : ' ) : (3-22y
L H H ( )
F
*som =W Hsa,” —WIsh, — f Walar,
0~ .
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Phu ong’ trmh (3 ‘)1) bdnﬂ khong, 3
trong ddll ngoac bdnﬂ len«r

ta ¢6 ngay R
QWi Mo,

Ii(- N I\m » )
: nghm Ia s han.q thit hai cia phuong trmh (3—‘)4) b.ing 0.

Miy ¢
(‘ung, L}IU'\ t.in(r T la goc xoay cua monn vach cung
N im ‘

tlurc (3- )()) la co : f o
— ""’i‘!i-——' Qu‘
o KC’:‘
N “
\ 2 K.
&=
e : I\u
thng do Ixu,‘lx — d¢ cling ¢la vich cu’ng., chm uun t(,mg, the
- . chiw et long the,
‘ Lhn SN hamT thit' nhiit ena. phlmnﬁ lunh (3 "J) bang khdng"l :
e lrinh vi phan uoi- lu'c (‘ua v l('h elrng Chlll uon dwm danr S

l)dv ]a/phlmng Vi
dat T
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‘ Lu"mép dlfm éua hé vach cung 1a gbi ,lua Ioan I (h 1- 1()) e IJIxm
,‘ gu'o‘ lal, neu mep du‘(rl'c tia hé: ach cunn ld le’p llu Ixm = U do (Ié o

Hz.’

'Iu- dC bleu thure (3- o) va (3 33) ta u_‘»
‘ ~ ; 423
Qu +

uf{:w;. | B & X 1)

Phuo'ng, ir mh (.5 '3.)) 1a dwu ki¢n bién & mép dudi. :
Néu meép dudi ctia hé vich eimg 1a gBi tra loai I, tire 1a B =10 llu phu'o'n{_,

‘tnnh (‘-K 35) co- danu don gidn hon: : : o
O == W3, ] (3-3(5)

by Bren Lhee clwng e noi dge iday ihe
Chiing la sf x¢t cdc truong hop titi rong sau day :

1. Tai trong niim ngang phan b déu (h. 3-1a):

2 Tii trong nim ngang phan bG theo hinhk tam gide (h. 3-4b);
3, Thi trong niim pgang ap trang & mép lrén (b, 3o4e):

4, Momen {ap Lruug & mép trée (. 3-1d).
' Trudong h()p tai hrong nim ngang phin b theo hinh thang thi phan tich
,th:\nh tdi trong nim ngang phan b déu va i trong nim ngang phiin bé theo

: »hmh tam gidc.

m

ol P Y _.___‘ | | o

by e 4
Hink 3-4. Céc trudng hgp tai trong.
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‘ (,,) (tzu tron
© (1-—*— ) (iﬁl

v

. ‘h‘o(ng do.

la (,0 the \'u’l o
. PR . “*___‘[;“* .“ H’

lxonn do T VA Ny* — cie he 8o khonfy l[)u' nguyen, gol la
; sO hee el cna (.mx,g,wn, liy theo bdl}“
mu va W — momen. Vi lwe cil & mép dudi ciia congxou’(.x,
.im 1) av thu) bwu thure tmnn hdng\.':)‘ -1

ta ])hdl gidi phunn trinh (.3 Sl) voi che . ditu kwu bmn o mPp trw vf\\ '
[biéu thlm (3-39)] dum h%c dung cua cae tdl imng bmu thi 0‘ cac bleu
~va (3- 38) : e

Dhari ‘rin!;'(j?r-"?-l)vi‘.‘;* ai vt B s Z as

M M == 112(,)

hwm cita ])hn‘(md lrmh ndv‘(o danff o

11 ""'“1[611 + 11‘?' S B

: _f'h'()nﬂ do M db = momm (heu hm (la nghwm tong qudi cua phu’o'ng

nh“'it) o S
M :p‘ ~ momen tlmnh plmn (la n(!mem ri eng ung vm VL'?‘, !
Bwu thuc de xite. dmh mumvn dwu h()' nhu- wau g

”dh ,_.q; tsh L,—-}— })uh h_.‘,,‘ 4
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o E{fﬁg3 5’,—1j;"7

Sg dd: lZutrong :

0.000

0,1 v.010
0.2°1. 0,040
0.3 0,090

0,160

0,5 0,230

0,6 0,360

.| 07 0,490
0,8 |1 0,640
0,9 0,810
1,0 0.060

0,012

0,046
0,103

0,179

0,275 -

0,389
0.519
Q066
0,826
1,000

5,000

0,000
01

0,056

0,122

0,208
0,313

.32
0,364
04,704
0.851
1,700

0.000
0,100

0,200

0,300

0,400
0,500

0,600
0,700
0,800
0,900
1,000

100 |- 0,000
051 0,100
0.2 0,200
0,3 0,300
0,4 0,400
05 | 0,300
0,6 0,606
0.7 | 0,700
0,8 0,800
0,8 | 0,900
U A6 1,400

. 0,000
C0,130

0,253
0,370
0,480
0,583
0,650
0,770
0,857
0,930
1,000

0,000
0,150
0,360
0.510
(.640
0,739
0,840
¢.910
0,960
0,440
1,060
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‘,‘1[ ‘ :

ﬂdo do

T ¢ae bicu th

CshAE 4 De h;lg

il lm'tf {heé sau dd\' :

Q= 7\1" (CehAE + Dshdz 4+ {4

“Fir bicu thre (’-.)) ta ot
aM dMa
Lo - =

. \’(

%

Hing s6 D xic dinh theo Riew k‘i(}ﬂ* biéri: r hl‘ép h‘éﬁ

’ w” o (tai llmﬂf thn ho d(‘l])tz'
S (u[]
D= ,————1  ( lal t1 mm phan bo tam glac)

(lal trong tap uun(’f)*‘ -
(momen ldl) hun )

.

I‘ zu'(rnn ho'p n.n (tonrf ﬂ(llldl) 0' m(‘p Lxen cd mom‘
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Bxeu thlrc (‘3 18) cé th v1’él gon n}m- san

Y '
: (‘1 %2*—- (idl lmutf ])lmn bo d(u)
o= ;,,‘(")12 3 (lal hou phz-m VI)ES ',lam crj;'w) . e BT
1 ( 1—7— (hu lmng tap i ung) ;":‘ SR
s (alm (momu] lﬂp lmng) ,' PO

Tu- céc bwu thlrc (‘3-48) va (‘3-19) laco:

A _ Atlz(fl: A_;(}jh) {wSh 4 (tdl lmxm plﬁlﬁ b6 d(u) ,
| —;- -‘-‘i« = $hA—ABehA o T i
(1-—'=< A T 4Bsh4 | v (ldi trong pptm b tam «nac) (5—00)‘}]? e

l\éu mép dwdi Cha hé vach cteng la g6i Lira ioz_li (B

; = 0) thi bidu thirc
(3-00) ¢6 dang nhw sau: '

. o4 —shid .. o |
S . —_— o (aitrong phan bgdeéu) - - T e

: B chd ' C S o
SRR I S )
Co= € = | lh i — (tdl tr (m”])hdn bo lam gidc) ;(3"”‘1‘)

. oo cna - oo .

ﬁ SLCIH - (tai lrong Lap lrung)
thA o (mémean tap trung)

’ l\éu mLp du‘m ula h¢ vich cu'ng la khép (1 == «0) thi cie h¢ 88 C, s8 khong
xac dinh ;((,O dang vo dinh ——-—) luc do ngudoi la Iay theo quy lac Lopitan :

1. ch Ii 1— L (hu trong phan b deu) e ’
'S

.'— Loth~l (tm trong phan hi; tam ﬂmc) (3-52 )
o (i trong tap trung) ' . ‘
~coth: 1 (momcn Llp h ung)

,Momen tong thL M cia vach cu‘ng chiu cdl toug thé ¢6 (hd xic dmh dlr()‘u
' ’10)]113) blLll ﬂnrc (3 12) hoic theo biéu lhm

| }}Q("y)cly, |
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‘el '}g chiu udn ton;, (lw’
T Lu(, it tr ongavach: :Lu'ng chgu cat 10
"f“'thu'c (3 1), SRAN v
¢) Bl('ll t]u_z' ral g(}n cla noi [ur.

‘ Tu'onrf A1 Cd(. bxeu thr(, (3- 39) va (3 4,0) ta co the vwi c

vt (3 16) nhw bau EE : :

: M

’hong 6 oy va Q” — céc he s8 khong thir nguyén, gm 1 hé
. luc cal cua i 1ch cu'ng chiu. uén mn«f the

12 (Cﬁ hAZ + Lh“ — 1) 4 Z(‘tdx uqnﬂ phan h& eu)‘,,

12 (ClshA”" + chdz + i — 1)"\' (ttu t1 ong phan bo am glﬂcﬁ

‘ T (,lslu’i;; . o , (tm h onn lap trung,)

| _3._ (Cl(h 1 '4- bh 1‘) ki ;_i,(iai n-angf 1}1&;;;1;3'3&& )
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'\gum ta umg da L\p bang cho *rr_, (bang l hoac, buri,, 2 (ua p]m lu() o
T cac b“’“ ”‘“L (3"“’) Vd (5 09) ”‘ U"h ﬂ“’ﬂ( nw* (h(‘ 0 luc (:at url ('dnrf—
, wn) thco hleu terc san d.iy © o , ‘ L

’ ;’o» S -

Flrorng lu nhu‘ hén m ("“g b() hé vu'l blLu thire (3- b]) nh\r sau. ,.
| | M = fm my, ‘ - ('3 b‘))‘;‘,

«,—5,711‘0“{-1 d6 ¥ f-— h(' $6 khong lhu' nguvén gm Ja hé 53 momen Coa vach cung chin
: » cat tbng thé: : ; 7 e

.

EAL

nﬁ:ﬁ‘_‘_i J"n;; Wy, (3-63)
- R n‘lH . ) . ~'
. |

‘N'é’u khai li‘ig.n biéu thice (3-63.) theo cae trirong hop i rong thi ta ¢o6 :

9 P ‘
Ez — — (( ¢shAZ4 ehdZ — 1) :(idi drong phan ba déu)
Bt

L

P - o B
— (35— £3) — —7— ((,lshAg + e bl 42— Dy (tat trong pihan
2 LA (3-61)

b tam ziide)

7 — —-shdf. (1di trong tap trung)

Nguoi ta cling da 1ap bang cho M5 (bing 1 hode bing 2 cha pha lge),
Twong tu bidu thue (3-80), ta ¢6:

Tim == TM ":“ T, (.1 -t -))

. Bé klem ha dwu kwn cin bing (3-10), ta dung cac biéu thite (5 39), ({ )
: 'va;(’i 62). Pé kifm tra di¢u kién cin bdnn (.) Il) ta ding cic bicu thie (3- 40),
: Oa) va (3-*)8) ' : ) ’

- 'I - bidu do & hinh 3-5 ta lhav dm Vi lurorng hop mép  dudi cua hé vich

urng la g('il tura loal I (b’ =0) va tai trong nim ngang phin bé -deu thi he 8 hre
cét & mép hén‘(L = 0, Eo= U) cua \dCh cirng chiu uép 1ong hé s8 phu thuoe vao -
thong s6 d(,) cung A clia he 2 '

1

"]Q» 0: Bae-—— TlQ; 0y Bmo( 1) . . (3_66}:

:)b) tr ong lrlrcng hO’p n.w w co dang

rn“’ 0’ B"o == ”

(1-57)
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T Tins i, P 0o

|t
i

S & Sy - ST e . . 4. - IR - B i .’ " - !
SRR E IR L L 3T

Hlﬂ;l 3 ﬁ Cac bléu dU quan hﬁ ’T[\{ s 7= f( 4) 'ﬁl, H ;-. /( 1) va ﬂQv (J.—.:f(A)
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3 vkh(’j’rp,»kbl do lmh loau \.:’u,h urng nhu mut dam (uvg lhiu vgom {hi. Iuc gm,u
A,_fmcp rén Q 1a3 id dmmg khico clneu tir 11-’11 mrg ph.u va durrc hnh lhco bleu;_
Abire (3, )»cho ca l)a ‘hmmg hqp 1ai lmn;, : - : ~

SO (Lu tmng phan bo (I’“u)

(C: —l- -—-—) ((al tm‘ng phdn bo iamgmc)

(Ln lrong t p h nng)

"]Q,U + 1]0 =03 ; ((; T))',' :

| S R X )

f'l“'ligrk(‘;'tjg hop, Lai lrong ndm ngang tap trung la co ¥ ) L el
- " T o+ N5, 0=1; . o "‘('3-74)

Q. +0 =P (3-75

‘Cat, blf:‘ll thite (3-73) va (37 )) thé¢ hi¢n ditu kicn cAn hiing lire cit tong
; m mép trén ciia hé. Troug trudng hop 1ai trong phan bo déu va phan. b
tam 01'1(, “thi Q, bing O, nlurng ngwoce  din [\vm bidu thie (3-73)), con  trwony
- h()']) tai. trong tap trung thi tong Iye cat tdog the oo vach ewng chin udn -, vi

_vach cirng chiu citt U bana ngoai tai P [xem bidu thiae (3-753. T do ta oo th
inh ﬁum‘ Q lmno‘ cit ha trwong hop tai trong. .

: ‘B&i voi ca ba frudng hop i lrong nam ngang (phin b lam gide VA ap
'ung) la déu ¢o : ‘

‘ o N ‘ T3 T6Y
; Tollt v (3-76)

n-

U . L3 . - s o . Py
T cie bicu thde (3-52) vao (3- /()) ta tlul\ momen long thé ¢ mép trén

Tuong., tw nhu trén dm voi humn lmp meép dum e he dch cung b
i tlra 10m I (I)’ ::O) VA 1ai lrong ndm ngang ph.ln o dvu lhl cic hu s0) mumcn

T]-\ih, l-i; B-‘-ok:= M5 105 B=0 (4); E - B (3;77')
[A“ + 1o Bmo '—n\I M. B=g (A) o L (3'78) )

T ((. lshA + chA — 1) (M; lroﬁg} ph&n ho d‘éu})j RN (3-79)

Ti';ﬁg(({lﬁh-‘{‘—f-r ;chA); (tii trong phan g tam gide) -
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T e bieu th

*

TALIig=g =7

Ngoii ditu -»ki(}u;f_B;:_—,o ta.con 6 «_ubuf kun
A nita. e .
Khi 4 = 0 (vach”
- ¢6 che ham s6 kbong e dinh T :
i A 3
lh 1 _._‘.L— i o

«
v

- l ' e ‘_4
.se( h{ = \
: 6‘A1 2
Ta co: o LT
lim ‘nM,n,,—,mo =1,

—0.

Nl viy, voi ca I)a h wrong hop Lai l.ontf ia dcu co-

- Myg=gs ap = mg, SRR S
I\hl A = oo (vich cltng ch;n ral lmw th(, (’(’) trm lua ng:‘rm'

lr‘ cO

V—(z—)———: (lh 1)2 + (sevh l)"-

]llﬂ TN H.ch == O
_,A'—»oo : Lo

(w( R %)

"u’nro’ &“’"’ = 0

A

(h() Cd ha tlumlg ho’p tai tmnti .
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. [u&l]ghal)jgm oo (mél) tl (‘ﬂ (.llﬂ h(‘ vﬁch (u'ﬂg ld 1\.]]0’])) lhl du'n(j (a({i‘ 'VHJ
3 bl?‘u Ihm (‘3-.))), \a (- 39) : .

&

: -1-— (LOlh 1 — wsech i), (Vtz"'titl’r(_)‘pg ‘ph’:“ni 1)6 dl’

QR eRE=oeS "1> (—4- -——cosechA) (tax lroncr' phan b8 tam gla )

o 0, (tal trong l£1p lnmﬂ)

ST I'tonn {r m;ng hop B = umng L cée’ hiun (3- 81) klu / :r_,i)"flhi‘rutﬁ;fbc’()
*,_‘nyi(‘::_ham khong xac dinh : , 1 i R
. R P . ) ] ’ ; . 3 R S
cothd = T -l,-—(%— -0 + .. ;
) R (3-92)

! 1 A 7.8
coscchd = — — 22 .

) A 6 380

o k 3 Ay = D,
Frong ty bicu thie (3-4!)), lg co:
——»: (iad trong phan bd den)

I my, g =as o ’
RSN HVIP YRS i1 PRI . - . (+ ‘
As() ’ -5 (i trong phan LS tam gide). (3-43),

Cu (1 Lrong Gip traag)

C OKbi mép trén va mép dudd cda vach et chin ude Wong the 1 lién K&t
“khop thi no duoe xem nhe la mot ddm ctng chin e dung ctia ngoal hee, Cae
i trong do dirge TruyCu xubng o6 tua caa ddm G omep dueai va by difu dwong
= khi ¢6 chiCo tir trai sang phai @ nghia IUIdd irong d6 tinh theo bicu thie (3-30)

cho ca ba trwdng Liop A trong.

!\hl\ 1 == oo, 1 €O

{im T Hyg=r oo T2 0. (3-91)
A—>oa .
'\hu viy toan Dbo o lwe et Wi ca congxon s€ truyCn sang vach etmg chiu
,-uon tong the de xuong m‘u

¥ 'lmmg tur hlul Ihm (? .)()) & day ta ¢o

1k ;a_,l.‘.?{.:((;lfchA +j‘sh’;{); (,‘la'i‘lr()ng ph:‘.tn bo déu) - (‘3-9‘)) ‘:."7::

Lo g

(LlchA - shl + 4); (tcu {rong phan bo. lam gla(‘)

L;ché (Lu 1rong 14]) tum;,)
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nd 2¢iia plm lue.

B¢ cac hig ma vach cu'ug (.hil.l udn va mong
u‘ng chiu ciit twong dgi yéu llu mamen lonﬂ ihe ho?m to;m dlro-11"
~gire dai & mép duréri cla hé. o T : ‘
o Oede hé ma vach cung chiu udén va m(‘mﬂ cua nG lu'ong (I"
vach citng chiu ¢l ¢o d¢ - mrng kha 1om thi mémem long thé & phia t
-~ hé la am. Thong thwerag tri sd lom nhit cia ‘momen & phéin im I)é 1]
,vm tri st moémen dll'()‘l’]” lun nhit My & mép dwdi cla he.

0 nhunn h¢ ma mc’)ng c6-do cirng hé (dé mcm l(m) thi mnme‘
nlml khong xufit hi¢n & mép duwoi cia hc (rway cao do m(mﬂ) ma ct
" men ndm - cao hon. Trong -trudrog hop cin thigt phai xdc. dinh “vi tei do " th L
. ﬁtun dl(’m ¢o hoanh d¢ khonﬁ thi nuu)en H lhoa ‘man dlcll le aau‘da}
: : dny .
(i‘: ;
N&u kit vdu muu;, rat n‘.im muon tang cumm A0 clrng Hit ‘3t: 1hay \m. h'
etrng c‘hlu udn lung thc biing vich cting chiu ('at tbncf the. L
o Ler cAt Q cia V'hh eteng chin udn “Chinh 1a cae tri ‘3() Q
t1 én va du-(n) Lu'c cal Q (u'l vach ctlng chiu ciil tong lhé X
: ; ; ; V ; df}Q ” 0!, , S

o

dt
=

o pi. (’)'1 tru‘crug ho'p mép du’ou cia he vach' (ng , ,

S ,do Q ngan vi (‘hmh xac, Tri s8 cta hé 88 no tra theo bam; 1 ‘1,10 ‘

SRR ¥y 30 5 lﬁ_y {1;‘ 4 cd(’ banrf n&\’ I(m ho*n Hu xac dmh lhvo bitu tl
lhmh xac. h(m : SENRI : ~

thm do cmw c,,hiu uon c.ua teng. ¥ (,h ctrng.

ifu’
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B ‘cu modun dan bhéi cua val an lal v uu vich cirng dcu n]nr nhau"ll
- hé so phan . phm Gxi trong bidu 1hm (3- ‘19) s& gidng nhu & hwu thire (9-.)4) (oR dav :
~.gnhu' la da théy, noi-lue. tmng che véch cimg thanh phiin c¢hi phu thude do cirng
L cha m‘) ma khﬁng phu ﬂm()c viiri cia néd trén mil biing clha nba. Noi chch khﬁc;;
a & day ta xem nhu cic vich etrng thanh phiin g £0.chuy®n vi nhr: nhau BE Cat-
dwoc wan ‘pay, vOi gm thi€t la vach ¢irng ndim - ‘ngang tuygl dol Lung trong mgt T
"‘phﬁng ¢ha no, thi clin phii- 1Am’ sao cho trye chmh cna Ui
,hung xOi phu'nrnﬂ tac dung cia tBnﬁ tai trong ndm ngang. Vi
' 0‘11 hél la d)u luo CdC vach umg lhi‘ing (Ilrn.q cé (1’6( dwn d 1 \urng qua lr

'se hor ngn phu(, lap ho‘n riit nlueu

b) Tinh toan noi Iye ctia A.hunq : SRR

Vx(c tinh toan no6i lue cua klmnﬂ umd twong lyr nhue § 2, tuc ld dung cuc :
B bleu thire Wr (2-37) dén (2-40). : o S

4 Moémen M ciing nhu e efit Q cla vach c“fmcr chiu ciit tong lh?k se" duoc phau

. ?b(“) vio cac khung doc lﬂ]), tv 1¢ theo do ctrng chm cit ctia ching, hodc t¥ le the ;
‘tong mémcn qudn tinh cha cic.cot, ;

I'u'ong tir nhw l)xeu thire (2-33) o day la dat.

. J.
ay = —[1- . : - (3-100)
Nhw vay bidu thive dé tinlh momeu iing the e Fluag § 8¢ Ja s
. Vi = az M . ; (3-101)

" Lare-doc & cao d¢ biit k¥ cia cot diy ngoai cia khung i tinh *heo bidu thire

-~ — | ‘
Ny o= ____ :& 7, (3-102)

2

e '/40.,1“75;
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cac vach cirng thdnu (Iung, Iluu nﬁa m su P
‘ettng hiing ding

ing nlim ngang.

¢o tri sO bitng M7 11 \01 chuuﬂ cie !uc n.n :*"
“ho qua duwgu. ‘

5. Tinh todn d9 vong

CTrwoe bl ta tinh do \ona, cua vich (u‘ng Lhmmt tdng Ihe
€O tai trong o phin b bt ki tic dung thita dwoe bicu do
clirng (hm citl lonn’ llw (o (hug (Iucrnn cong (h ~7’1)
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CNéu We = Lvam, =0 1hi

; (tai lrg_ng 1“)&“ bi d,‘éu)’ o

S 8y == ,-—“1{1_- (Lu lmnd p wiin b tam giac)
- ° 3K .
3K, , ’

PI el
____{.. . (i trong Lap lrung) ) «
) K. _ 1 : ;
Ihnh '%—b (het hién tai trong u: lm ngang lmnd don vi tae dung tai (ao d() o
cua he co ban va bitu dd hye ciil cde vich etng chin cilt 1dng lhv . ‘
. . 2 o~
R : ) T—«—-‘-A e e e Q=W
: RS NN R :
: S
T :
D S N
dx. |
-,Flf : 'j .
D R
Ku— -
L
~ Y :
‘:?4 Hinh 3-8 Tai trCng nim ngang ’omg don vi tac dung tai caodo - o o
X va bxea do lyc cat.. o : n :
\ LI N . . N
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L (3-107)

Rét ]mp voi }nt‘u hire (3-38) var chuyén sang bicn s6
‘ta s@ duoc s co :
H

'}‘17" : f nede. o (B08)

o 0 .
Phwong “trinh vi phin cia dudng dé \(mu caa - vich -
. . LA = . R
cling chiu ciit tong the trong he loa do & Iunh 3-9 nhur sa

A O (.a-la;s)_) o

: K. :
FU' che l)wu lhuv (3-38) va (3-109). 1‘1 (‘n. ; e
—a - M R Hmc "
‘ : ]&c LR L
\ ¢y {_,hm hish hm ta o dao bam clia dn vong nuaxw
‘ g()(, xoay cia- umrng do vong L Ta: 4
A R @G-y

Newcr ta quy woe vhng, goe xony o b divomg n@u he direny o song gy
cung chidu kim dong ho. : : o T
Ta co: Sl
as
) .

Tda
'Iu cw bu*u thu'c"(? l]il) vi ({, 112) ta co
' o n

i
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kChu‘y’ép' jaiéu ﬂil;ifx;g (’3;](/1'7) “sa‘ug bu;m ":, ‘Viya duo’c‘
Aw-fifmm_.~- o euy

=

. Tuc céc, lum thire (3 58) @ 11;) Vi) (? -118) ia Ia) tich plmn cho ba turorng*“, :
‘_hqp ta1 11-ong ném ngang-(phin b diu; ph n ho tam gx fic va tip trung) dé tinh:
do vong va hé 53 véng nhw sau. - S SRR R

- L—— (1 Ez)—— ‘~—~—- [fll(sn : .sh 1E) +

+ chi 1 (‘h‘x\,] (tdl tcong ]\h‘m bu dLU)

S - ey 2 p .
7}0 dZ == { —§~ ©— 3*2 £+ :,‘) — ==, [Cy(shd — sh:lE) +

+ c¢hd — chdZ —[—- 1 — -j (lai trong phin b lam gmc)

P 951
I —%— (sh ‘x — sy (Wi trong tap trung)
" Néu ta dit:
( 2 |
-2 - S g e :
_ L % = e {0 (sl = sh 15 = chid — chadg];
i . e v
AN v ¥ T, i 5o .
= =7 R Bt L) ey g
15-100)
ST Ja—y s b=z .
!
—— e (\a;h i -— sh Ak)
i
i J'Ll
-
bt i :
B 0 s ~
',(zg e a5 a5? 'q1 R R

By -

= Hmh 5 10, B.eu 66 quan he; Na = f(E, A)
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;i:‘}{u’: s
Trtr cac bicu lhlrc (3 118) va (3- 2‘_, |

: ‘Af_H“

BOHG thot ta cod caf' }neu thuc qucn thu%, a-
(tai lllep trén clia he) : .

wH4

; (tai lrong phfmf 3)5' déu)
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« 1 ._.:‘;"\{,f, 1sh 1 + Ch 1 - 1) (ldl hmlg ph.m hu dctl)  -,4“

1 = (( i eh | + (h 1‘) (lal tmn;, ph.m hu t'lm gmL)

f
3
L (1 . ____J,hA (td: hnng, ld]) tlung)

o

: J‘ruung hop nwp du(n Cn‘l he [ goi Jua lmu I (l; = 0), llrc A F
tinh ﬂu.o]bmu lhm (3- )1) thi- ’ s o

2

ey ' Ey ‘
= ——I-—-(seth*l + Ath l - 1\ (lal hono plmn bo deu)

‘hvowB-o w'l —-———1 SCG bt + (-—~ ——-—‘l-x-) 1h l (tal trong |)han 1)6 tam guic) ('; 1‘)8) ‘}

&R T )
LT P ,_]L.- . (Lai honﬂ t.xp hunﬂ)
lu'rm;, lu nhir {rén ta ¢o: : o
L 7. g pag = . (3-129)

A->0

}\hx B == oo (mép dwoi cta_hé la khop) thi ta dung bicu thire (3-32). i

la C; = L _ viodn dviocc S

- , Tas0r Bonoe == 1. (3-104)

hx ¢l bidu thive (3-121) va (3-130) ta thAy trong tridmy hop ndy do vong

nganrv cha vacho s <'§‘..f‘.| chab igng 1S A de o bt kY den Bing do vang nusny
clia MED e i e e B (A = aL),

Biéu db e SO do vong ena m('p trén el vach cung chin nan tong the

5ir0ng tewing hop mop dedod (v = H. 2 =:1) la goi tra foai 1 (£ = 1) phu thude

thong s0 do cieng U ena he (h 3 ll).

: .A*lwl; L0 T LA n( \) - (3-1a
Trudang hop nay (mt y derai etia Bé 1 gdi Lra load Dy ta xae dinh he 50 do
vong (rua mép {rén cua \d(ll ettng chiu udn Wng thé theo bidu e

- 2
A [} — i_z(-Sl“\— + Athad — l\], (1ai trong phan
) ho déu)

R LN 3’1 + - [1 — 2 shl — (1,;) § — —) th A]’
S PN EVEN R " A §°

(l?u trong phan bd hinh (bang)

‘- R ] ) . . o"
. ,%1 --— “1 [:h!\ -+ (—— - —{—) ih 4] g ; (1ai trong.

~ - phén ho tam gl'dC)'_ ‘

]-"'l’l?‘{i") ; B 3o (1ai trong tap {rung); '(3-]32) S
. ‘) R ¢ . L | ‘ | ‘ ) | ‘
-'““‘“2 (1 . b11‘“\) o (mdmen tap lrung)' o

¢p bdnn (hu %’oms,o lmng uucnﬂ lmrp ndy (bau
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Cac tai lrong donrf tdc dun(r lén L()I‘lé rmh l()‘ t‘u honq gi
dit, chuyén dong cha’ cor gioi, cic vu n& V.V gy ra dao do,

- lrmh mat on dmh Vlk vay Iu(, thm kc ng tunh nhwu 14ny

duwoc llhlcu nede, - nhleu tac dia de cdp d’én 7\’hu & Lmn Ko hr n
ra_cic v dong a8t & Leningrad, Krum, Gruzia nou" Lx ([“ bdt‘ d:;"

va to chite cic ende thi thidl k& co k¢ dén dong d
dwrge mot s6 quy dinh nhung chua lnanh chmh thm i)du lhe k‘
thuy€t 6n dinh cong trinh do tic dung e dono dit dd ra doi & [
co s& cac 1y thay8t do & M§ va Nhat ban nguoi la di GEn hanh
ch8ng doéng dit va pht tridn din cho d&n bay gio. Trong nhirng. ndm g
ngtrdi ta str dung edc cong ey ctia Iy thu)cl xic sul it va-thing ké toan‘ oc dé
quyét tinh toan doéng d:xt o o L

Nhur di néi, ly thuyét dong lyc lmc cac cong trinh xay dung 1-1 mot
;;1’2it 1on va ¢t phive tap. Chi ¥ 161 vide ap dyng thre high, & diy. Lhung 16ich
civi thi¢u nhitng tinh todn dong Jue hoe cho vich climg nhd nliéu ting theo cdch
fam ena K. Rosman ma nguroi thiti RE 6 il dp duny c%‘C@ dényg trong coog lae

}‘cua mmb

*

1. Dgt vén 45 : ‘
(ud thlLt co m(‘)t hc vach cu*nﬁ ffum CJL(" th (,u:ng bat ks ,(Vac

khun;, mrn

i~ 1hanh mfm

‘~“~,\Ionrr ndy Lha3 [h‘é cho (:ac mom'
‘ ,cuno’ ;Cdc thanh gxéng dwm, gid 1
VA clc vach cu’ng chiu ¢ ciit ;thmff

o &m Lung

: - Ac—I—Bn.mlong do"
L 11(’1} kct
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ho dan dnnw ph:m l(" khm lutmg IHdL 6 (]lll\-’(‘ﬂ w ngang y (uan (hu

Y rﬁng chuyen vi ngaug A 1a do tai trong Ainh gy ra). Clm\on vi y dmr(’ gm}"ﬁ“f;fg
‘,thxét J.l dwong u(*u Nili) Lhuwn d]ch tu‘ tnu sang pluu

(,huyvn w & mép dlrm uua he- sc baum khonn :

: Ju::_*(i ool ST (4 !)
Bieu’ klen (4~1) dum xem la didu kwn hién cla phep lmh bl’én phln

- Vige nghién etru dao dong riéng cha h¢ thay (he (h: 4-1) dum, 1i¥n hdnhi"
"thw nguyén‘l\ ’}lammum Theo nguvén Iv nay, tich plmn theo thai glan ¢ua -hiéu

~don{§ ning va (h& ning cda h¢ 18y gitra

Chai thoi diém ¢8 dinh £y va 'ty dm NOP
'qu.i trich. dao dong lhnc lc sé-dat tri - 8.
cwe ticp e dem so sanh v&i cac bign -phin
khid di kbae, tire 1a cace hitn phan théa min -
dl(ll Kicn bién (l 1). Nhw vay {a ¢6 ; :
! s B . e
s . (3, — 39) df == min, S
de :
L&x :
—2 L .
P Hi¢u gitra dong nang va the nding tiia
s duge goitla the déng.
' Khi tng dang thee (5, phuong trinh
’ cozy vt dheod e LT phon
. D { (Boq — 89y de == 0, - (13
' ) o . -
< t]
: J¢ thav thé cia mot b . " . a . e .
H’"h 4-1. He tha dac Bien thide (-0 ohiy vangs doi vai gun
ch cimg ti cac vach cang ‘ . A AV A ot
khupg cing, try cla cic vach c.mg eindy dao dong Uare (¢, tich phie theo thoi
cé 15 (vach' cing dac; tru cla cic gian ena 89— 85 00 e bicn phin bae
,1’3Ch cung c6 18 ¢6 cic géi tua xoay phit cun dong nang viv the ning ena he

dan hoi). ' phai bing khong,

‘2 l§p blEu thoe dong ncmg va thé néng cva hé va bién phan béc nhét

':Bleu ll)lrc d(mcr ning um he o dang quen thude nhw sau: 2

d,\_,,__ J‘ my (h, :

()

3¢ tileo qnv t?'ic hm i ph(m tmng do dfu vi plu

n- d dn:n’c thav hm dau‘bwn‘




~ Tieh phiui theo lhm ¢.,
llll]h (1 3) ¢o ihd bhicn dm hzmg chch lhu\ (i()"
1rn0’ dunn quy {ac tich plmn tu-n philn-:

(. e " tz ‘
J q8g di% A == J‘ ySl} I | :
oot H .
T e J. m‘; I i}Byd{( da = j J. my 81}(
o “tl . o 1  5
& dav bi¢n phin 5y cua van e 1 j dwge thuvvn llmuu Inu] phdn
la duoe ebuyén thinh }uen phin cia (1*1(\; vk

. tg«, R

~

Bidu thite u8y | trong phép bidn ddi & tren diroe cho Diing -

. 1y . . ;
Dbién phan. 8y cua chuyén. viy t“r lhm dxem (Lm il viL lhm dwm Lll()l tz !
lhm 01'111 (11, )um tri¢t ticu, o '

11 1a dao ham ‘hac hm ctia chuwu vi-y lheu theéri yomn, tL :
phdn to l\hfn lum‘ -fdum I\hao sat & Lh(n dli’:m \(*l e ‘
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My = — Knyu: - - ey

‘ P » .11‘ =— Ky - o (4=10)
thl (hung_, w dfum (1«1) diéu do cO tlw dun;, dé kwm Lea lad. k AR
y \’h(r cae bitu thie (4- 1) vit (4-7) d&i voi dong niing va AbE n‘mz’ ciia hé : :
~lrong qué trinh dao déng cang voi tica ehufin (1-2) va-diéu ki¢n hién co han Lo
(41_1)‘f‘h3i ‘U’,i“” tri sﬁ‘ﬁ_u-jénn dang X6t (Ia du'(r(, Lhidt lf\p mot cich duv nhat, -

. B0 S S W ’ .
" Bidn plmn bic nhit 53, = Sal(n g, y, yu) nhian duge bi mﬂ ciich ]d)

: phan 3 lrmw do dau d clia ph(‘p vi phan dwge. thay I).mo ddu 6 Cll‘l phé‘p lnen
phan Ta c¢o & : .

’ BT T S I R T B
i Sy == Ky J- ydy dl‘-+- A j‘ yoy dx < Kmyndyn. - - - (d-11)
S ' . 0 ) 0 . , SRR

Trong biéu Ihite (1-11), d8i viri bitn phin clia th& nang. ciac bhi¢n phan cia
: e t ,
s Y \ s A N o « e .
“dao hdm gy v y cia ham y st dwge chuyén thanb bién phan cia bam y. Bitu dé6-

Cthue hieén duwoe bang cach wng dung nhiéu ldn bicu thire tich phdu lrng s phin
X cho Hai s8 hang diu. i : :
. Su bitn dm sO hang ddu clia ve phal phuong lrinh (4-11) dun‘c tién hanh
‘nhu sau

H i
oy el 1+ div 1o Sl
‘ I psydr = ydy } -~ J g 8y-dr = ybq l — Y8y IH
. v ] . IO
O . O
o : H o
- [ 11 1 311 i 18% . . .
- + I yémll = rlnhw~ Yodlo — yudyn 4 4.y, 4 J ysyde. - (1-12)
Q

S Tumm‘lu ta hi€n doi bitu [ hare tich phan s6 harg thie hai (ia vé phal

’phlr()ng luuh (I 11) co dang cudi cang @ . '

T H H i

£ il ]

. j gSJdt = ql.bju — 3y, - J y3ydu, (1-13
0

2

. W) )
, ) LA P - a, . o Lt ' bl .
“trong do 0yuy — bitn phin cia chuyen vi yu o mep dudi cua he, .
“Chuy®n vi ya phai théa man dicu kicn bién co han (1-1) nén cie s6 hang
N SU) .- [ P . 0y ~ a. . Py [ITY . ar s , .t
chira dyy ctia cie hicu thive (1-12) va (1-13) s¢ bang khong. Tir do doi voi hice
phan c¢da thd niang nher co phrong trinh (1-11) 58 c6 dang cudi cung I :

-

o H H ;

AR R ) 1 , S

R 69t_:,lsﬂuj. ydydr — K ‘~ gdydx 4 Kyundyn —

RS N . - (; ’ : : ‘ .
R LT | A S 1 A S o
= Kuyody, + Kuyody, — Kyodyo + Kmyudyn. -1
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3y tronﬂ
cua ham gy ¢o ihc tuv \, m-n e lm u lhm' !mnﬂ ddu nmmv cmws
Cho. biéu thiee trong diu ngoge (hir nhat ("Ll.:l phumm hwh (1~-_‘~
ta s¢ uhdn duge ]ﬂurmw tunh \'( phin = 000 e B

- '“u A

K. Y- Ky + I)ll} =0 7

clia qu trmh LI‘IO dnm j clia h(- D‘t\' la mol phumm lnnh dao
vOi -che he 0 khoug) doi . '

Lho ba biéu thuv tl()llé, @i ngodc con i (uﬂ phu‘mw‘ tur. :
Lhono ta nlmn du'oc‘ }m dwu knen hwu tu nhlen cho })di (mm. Tel

o ’ e
I\u ya',—*hlf,\ == ”

B S SR
Yo == ”

[\uqﬂ + {\mlfﬂ ==

\““"1 la Qm cac dlell kwn bién ty nlueu 1 efie. dwn Kkién hlef

By

5 Iltd.ll umn \ux phtmnn luuh Y plmn (‘Uﬂ hdl tmm g i Lri riéng lU‘_”,‘ [

. ,(4-1‘)) co d‘u, dle la (hl chua cac d‘m h.ml
~do cac (Twu kwn lnen ¢hi vhua e dao*ﬁh;\m LJ[
“?"thul ku'n hwn o ban \e mdl ddu hwu (’0 hm
1& CdL dwu kmn blen ‘ i
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yrancf My, dr cia !hauh xofin. taz m(‘p l;én ctia ]w dxmc 1ha\ bfm«r mnt ngdu hrc_* i
e nﬂa% €6 cinh tav‘don d thi di¢u kién bhién (4~ 11) o v nghla nhu didu ki¢n cdn.
7 bang, chirng 10 la mng cm Cdt hr(‘ nffand fac dung o mép: l;en wa hc j)hd' N
fiii)cllltx khoug: x : "

SR ku kie*n })mn (1 18) chu'ng lo 1?’111;, do ¢ha mng, dmmn dao dnmr V" mépf
“trén ciia hé.va momen (Hng tht M. i)h.u Diing khOug Bicu kwn ])1(‘*(1 nay thé hi¢n
dwu Lx(;n cln })ang (,ua momcn uﬁn o mép llen ('ua hc S

SR Tn- ])lnro'no hmh (1 8) fa. lhiiv 56 hanﬂ lhu' nh‘il IquH Lua dlLu kwn !nén;
S (- 19) ]neu dwn momm tﬁng thé e 1A momen udn (ua véch cu‘ng chiu 11611 10n0 :

ﬂ]L o m(‘p dum cua he Con s6 hang tlur h'u Ixmyu b,eu dién vi l(,h cu‘ug chiu uﬁn‘j
" 16ng thé lac dung lén mong tong thé voi momen ¢q - diu ngwoc lai. Do dé didu -
: sl’kwn bién (4-19) la diéu kién cin bing cla momen udn déi voi mép duéi ciia hé.:
No. doi hdi 1dng momen udn téc dung lén it 1€ xie lai mép dudi cia he
(x = HY) lir phia vich cing chiu udn tdng thé v tir mong ong thé ph‘u Dlng
,kh()nu ‘Phurong trinh vi plmn (4-16) cia qua trinh dao dong s& don gidn hon,co -
the hﬁn dlro’(, lLr phuong trmlx vi pban (3-29) cua 16ng momen; l\eu trong

. 1 .
phu(mcf trinh @3- ‘)9) momen lung M va dao ham h.u: hai clia no M bi¢u dién qua.

:dao ham c,ua chuv¥én vi y theo phwong trinly (4 -8) vi thay cudng do clla tai

tl'ong ' ])0’1 cuong . d() —_ my cua hwe khéi v (m“

4. Phuong trinh vi ph&n doo dé&nz va phuony trinh vi phén dang
,doo dong '

-0 trén ta i xét bai toan 01:’1 tri rviény duwoe dua vé phrong li‘mh vi phétn -
(1-]()) voi bdu dicu kién bicn (4-1) va (4-17) — (4- 19).

“Ta tim nf'lm-m cia phweng trinh vi phin (4-16) dwoi dang :

7 y ==t : ‘ (1-20)
rong do Y = Y(r) — ham s mo {a G:}ng cia dwing chuyén vi dao dong, dwo:
L goi 1a ham dang dao dong;
‘no=n{l) —him s¢ mo @& qua trinh hdi ginn cha dao dong, duoe goi
la ham dao dong. : ,
. Jlr phuun“ (v mh (4-20) ta thidy hai ham 3 Y vion chi phu thude mol
'61 6 y. o "
CThay phwong trinh (4-20) déi voi chuvén viy v e dao him cua no dai
v()'l toa do w va thoi ?ri'lll f¥ao.phrong trinh vi phin (1-16) cia qua teinh dao,
‘on , sau d() sap XEp va pban nhom cde bawm Y va o va cae dao ham aia chinyg
Va0 h(=u U ai clia- punong Iriph ta s€ dwoe : .

. A i\" l)l
(Y — A I ' .
. | (1-21)

Lhong co momen tap trung tac
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(11 L‘u kl(‘ n bl én.

© 7 Sau klu don gian (*ho ham n (w ham ncnﬂj} )
ihlet khéc khongy ta du‘ 0c

e \ng i
K)o — Kyo = 05
» “: - N
- b lo — ‘
H +[\ Hr-—- ()

:‘Vl phan dang dao déng

. ST hghlem towr qmt cud phuo’ng trinh vi plmn dao dono (I- )xnﬁf
; C e ddng a:m mol chat ditm da hidi ‘
o o n == hlsmpl + 1)’2(,0ﬂp! (1
B aa A o : :
© O day ta van dung bai todn sdn o i sy dao (Iﬂnﬂ ctia mdi- ph‘m m khd
]II’O’[]O mdr ctia hé dao dong dicu hoa (p— tin s dao dono cho it i phan L

~ khdi IuO'ng,) Héng s6 tich phan. ])’1 Vit Bz xac dinh’ thco dwu kwn Iun d«m
' dfmn da duge khao S4l.

- Ta khio, sal dao drmg mcw’ (lu' do) oua 110 bmu (h(*n bm phl ng
'3) Phtm'nn trmh ndv uf) phm)nu tr mh da() txlrnu : S

(' )2

phu*u nﬂ d.(' hm

»[d m(){ p}nmng erh tum
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0).st ¢6 cic nghiém nhir sau

SorpEs—rg =P {

Pam= =y ==,

‘thi phwong (rinh (427

- 1931 hr(mu ﬁ va -,?‘l’qu Iuon l.l so lhuc do do tir phuwong trinb (4-31)

2 Hl

(4-;4) :

- 1—1‘ - ‘
Lhu v tol ce lneu thm quen thude ' : . BRI B L
' chi T = cos v 1:35 -

shi v = zsln v, % ¢ b '?)

la €0 lh(' bitu. thi nghiém  tong qudl (ua phuo‘n" trinh (4- .%) qua cie ham .
inpubon throi dann- _— SR

— 1(:!1;’3‘1." 4+ cAoashfa 4+ Ascosy 4+ A;i‘;sinT:r. | e ‘(4”-36 |

6. Phuong trinh tan s& «u ky dao déng cba dao déng tv do
NG nghicm fong gquid €30 R s dao Gdo theo v 4 thay vao che b
. phuong luuh {L-fl) — (4-27y du u kicn bicn, da lxhd(i sat duoe bdn bdug
sG tich phan-t, ¢ a phudeg = g dao dgng (4-36). Ta ¢o he phuonﬂ trinh

1(11[3[] -+ lz\h‘}f/ AscosVIl - Aysinyll =0
Ao (KA — ]\uB? -+ l (1\" -+ lxu( zz (9.
1 (2 — Agy® == 0y ‘
- (I\.,B chpH 4 Amﬂsh U‘; -+ lg (1\.,, sh 3l 4 o
' 7'- Kufieh Bl ) <= A (—Ky2cosIl — A,,,Y.\,m 711,)*;» ‘ (4-37)
4 g (— Kyygsinyll 4 Ky cosylly == 0,

1

Iunnn fir cac bicu thie (3-30) v (3 ﬂ) ta ctung o che thong so do etimg
, , :
~k110n0 thu nguyen : '

41 == '—1;‘-1-' ][ N ) (‘l‘gb)
K '
AR y H K (1-59)
“ena he vdch g, - . .

- Bits s gl va vI1 trong phu(mn trinh (4-37) chura trong ham- s hy perbon
\"l “ham, sd lu()nq gide. Do do ¢o llw tinh imng tay \,m tinh dum dé ding bitu
thu‘c (4- 31) Ta ¢6 heé thre : _
T (BH)® — (v 2 = (:1-40)
. ’ '\'glr(‘)‘i ta con rul gon dai huong l\h(mn 1hu nguyén ¢ va Il bing eich dua
vao thono 'qo Svm lién h¢ S o
o T = 1/‘5‘%—[12 . : S (d-41)

http://vietnam12h.com




v 0'1 1)1 én

2(1 S‘-—~b )+Ai (izvszm A% 1 §(

1382 — Az (82— %) = 0 ,

A4 (BS‘ ci1.‘+ s \hb) 4 Ay (Bsz SRR ch 5) + 4 :
. 42) cos \ SZ 12 — gz_._. A?‘“;nyﬁ??ﬁ; A

k ,42 €08 \RT:T

(nolnom klmc leug,, nOhm Ia o 16 Lai mol dano dao domf 1o du) 1‘1 dinh thure
cia no phii bm)g kh(mrr Bicu ki¢u vay s&-dan dén phwong lunh dn s’} Thay'
doi Ut iy ¢tia phuong tunh diiu va phlmug lnnh thir ba trong: ho

'(;1’) ta ¢O: : .,

ASE 8%

shS fcos x 83 — lz'

.

| BSeBS + Ssbs | BS? sl;kS;‘-}—_S(:’h.S‘ _ /«;(5: ’;__ 12) \/32,_ 12‘_\52
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WQ Mrmm m‘u,t Ih

tdn so co danu‘l

Thoi glidn dao gi<.31);\

Imn,t,r I:wu Hmn xde dinh (.hll k3 d‘m d(mﬂ (—3‘1‘-‘4':3),:111':1}‘9‘\‘Ij'bl"lki’"ﬁi'i‘g'kf‘B;eu’Igl'x“l'rc
(1-44)%011 (Idl : o , SROEE TR S

- 5 1/52 = \f . (sm ' ) T (44())

~thi ta cv hu:u lhu‘c xic¢ dinh chu kv d,m d(mn la:

Ce

I,

'I i .r‘T”Z' __q_ . T ; (1'.1.7)

, Phlr(mg‘ trinh tin 3 cho ta nhidy nuln(m khie nhau (ng voi uhunn daun
“dao dong khic nhau (co chu kv khic nhau) clia hé. Thong thuimg 1a chi h wn ¢hit
;-xéLerrf dao dong co bian cua hé. Nhw vay ta st chi xét nghiéim S be nhit ¢da
phu(m” hmh (1—4 D va divg no dé tor in s§ v chu ki dao dong ctia he,

?; . 7’. Tr‘i & g-?m r!-fm;; a0 3 1En 5Z V0 (he ky dus deng co bon

{\.hl khio sat cic h¢ vaclh eung die,-vach citng ¢4 19, khun g cung cho ruong

ho‘p lond qlldl ta phiai giidi he¢ phumw irinh (- H) de tim llu)n“ s SO tie-dd tim
‘tan $6 v chu l;\ dao dong cta he theo cae bicu thie (-t L= 15). Cong

viée nay rit Lho kh'ln va lhum,n phai ding may tinh dien 1 moi I

am ¢oc.

: \hlrntf nt»hwn et 1y lmn CEvi e nghicm cho Lhi Ay viing, ool e cha
y.dén cae dao (lrm;, theo tong (dang) co bun. Newéri ta co (hé i durore
dung cua tin sé. va chu k¥ dao dong co ban ctia hé viel eing,
dish lthb}\t‘ llnu h‘mh, bithg. phweng phap in ding don gidn, Ngwéi ta nhan
XL ring duwong vong do dap donn cua he v duong vang do lai trong nim ngang
"(]u'c,f,l’q; teeng 1V hodic lure phan bé i qil) gay ra 1a twong ty nhw nbau. Theo
; hu'(mo phap giin diing ciing lién hanh khao sat chu ky, tin 54 dao dong co ])in'
ofla hie hoan toan phu hop vOi nguy én.ly bao toan ning haong, :

S vl SO gin
du dung cho muc

Ta). I'I‘lwru/ hop vich ulnq dac Jul t]uct la tm]e[ déi eirng, he uu(']; «-nnJ el
a,em nluth gidn doan ' ‘

a(,'v ach’ urng d(tc dum xem Ll luyét doi umrf thi ta ¢o he Lha\ the nhu' o
dy & hinh 4-2a, thnf, do K, == o, Ac = &8 do bign dang ctia héva })]eu-l;~ :
\ fu ,u‘c‘ hong ‘véch cirng: téng th® xem & hinh 4- "b ¢, d. Ihco 86 d0 H‘W coﬁ‘?—'\

im der‘C thé ndng bxen (mno cla he, o -
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i hidu thiee the nanﬁ luen danef ma vadl cu‘no chiu uon lq R

Bm = == Kt@z, .

con cong do i uogg gd} ra duom xét vio céng ‘bi€n dang ciia vich cieng chiu cft
Vil oo - | L SR THA TECh crng chidt cat

: dA == ""Mn(?
Nbuw vay téng nano Iu'o'nn c¢ha h¢ 1a:

o e 3:-:;(Km + Kot — Mg,

_."
—~

-

Q.G
Bl

ls
gf"
s N R

i e
o o\
YAy g g
; Hinh 4-2. sqdaaé‘xinh thé ning bién dang ciia he.
T didu kién e d.a kwt) tn nlt ra
Efn‘ SR

Bv Lhaa %1 dao dnnﬂ elia h(f a \:cm nhu ho ‘uum n khm hrO’nU’ tgipl;trung
l(u ede - nit . bwu di m} chuven d(}nu‘ dao donn Lua ;nut J (] w~01
ﬂlt‘ﬂ‘i ddnn ‘ : :

’--

N o e y,.._} anpl
. tmng ‘d(} p-—~ tin s6 cla. dao dono
i Y = xemi nhu*bwn do ctia dao d(mg $
Yi = Qr](f =0,1,.., n — 1y
o 9 — - bién do goc xoay t.u ngim ;
Ty khoann cmh L. mong Lol nat ]

i)v imh donn mmrf cua ht' cqn (im yan t?;c .

fr—
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- -Ta liy (I&_}Q hiin }aii“‘u'lht'rc‘(‘:l¥f>,IA) theo t:
k ';’ ' o ) ki‘,j = O prjcospl. ’ : . (1—56)
‘D& dapg'suy ra riing : ) S

1} == lJJnm = (pi'~

Gm m; 12 khdi lno’no ld) trung L nut (m;. = qijg), la tmh donn ning
: § 1 J e 1i ’
cue dan cia hé theo biéu thure : - s ,

n-1 V , a1

Spmer == "I)“Z m;Y’; :::—17 Gzpz Z myt ‘ (4—57) o
i==0 : =0 ‘ [

_ Mit khac tinh th€ ning bitn dang ca he lwoeg te nhe bidu thire (4-32), &
“day: - o : '

)

. 1 . - e
jlmnx == '_—“ (Am + K ') 02. ‘ ) . (1--.)8)
o ~ Theo nguyén Iy bau...uu,-mmv heong. the dong cia hé phai bing khong. '1u-

dleu kmn
 pmar — Dumax == la vt ra bicu e (gin dung) xiac dinh ldn s& dao dong

H ,“7] TN
‘ ;oA m T . -
p = e T j - S . (“1—._)(.:’)

Chll kV ao dong clia b suy e e s gl

/Y / i
T jenomd — ]—0 J— (- / J TR
vi ! B =2 mRaw (4-60)

: Ngoax ra, ngum ta ciing hay dimg thong so goi la he $6 dao d¢ng, ky luou
m. xﬁc d}nh theo biéu thirg

n—-1 n—1
E Yi . E 'y
. i_—_-o - . ]:0 . . . o
w=Yim— = (4-61)
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77(m la khm heong phﬂn b
ff) vitt dudi d*um ;

Y — Dbién d() dao dnng ¢la ph.m 1hs ta \él .
NTu chuyén vitinh cua diém x6l dwdi - tac. dunﬂ* clha tai tlonb.

~ phan bé déu cuong do (/][ lIa A thi ta ¢o thé 'ddl ¥ = 2 (voi A la fhot h ng Y
nao do). Liy dao hc\m b;eu thU'c (1-\)’) dé co van toc :

,, y = 1 psinpl = %Apsmpl
Khidi qua dlem 0 phan l?’ s€ O vin- loc cye ddl :

O G ap,
- Tir d6 tinh ra dong niing cue dai ctia hés
SRR < 3 22 e
o= [t B [t
- ‘ ¢ J |
: Chu v oring, lu'o’ng rng vm (huyen vi 24 ld tii tron(f toan ph?m kqu ta €
Lhe niing cue dai ctia hé la: ~ :

Lire can tlu khong d dng k& va & vi tri mot thn tw ctlia dao dong thl dong
- ndng chuy®n thanh the nang vit: ngwoe lai. Cin biing edc bxeu thu'c (4-() :
(4-bb) dé it ra ])1eu lhu-c n 3 ddO donrf rléng cia hé :

| I‘mh dQ ving A theo }ui"iu ihu‘(: thu(, héufh (3 1"1) thx cﬁc mh_”
- b1e11 thwc tdn so p se CO dzmg I
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 trong do R
; g qH®*  ql*
2K "f 2K, 42

60 :‘;‘1‘

o V.n' Ineu lhuL, lhm h.mh dé tinh tan s§ dao dnunf riéng Lua h¢ la R

e Cung c6 thé tinh toan giin ding mét cae h tho thién hon b?mg c:’tch"lh‘ay 3
tich phdn hﬁng tung hitu han : o '

Ips

. =0 |
I Ve (4-69)
' Y a2 :
Rty
. Goi np 1a hé sd chu ky ricng :
./ J it - /I i oty
) T / o = } ,4]83 / 0' a
T == -{F— / ﬂ. oo - // — (4-70)
AV2g ; A / ‘_ '
/ je / N, 4
o o

‘,‘lhl chu ky T ciing s€ tinh theo hicu hie (1-1 7).

; Co thé tinh cdc tich phin fropg bitn thive ctia 1, theo cong thie Simpsoi,
2 a ’
cu the ta viet -

1 1'\, Lo r;safc
1100 -
; ;270 (4-71
Ny = ; !/ n i)
T : }__,‘ (;gg"?;yﬁ
B vori c{lc he s ¢ '
- — . C —~ ¢ -= 92 . = |
%;so 1 %Z_-—O,l b %;_—o,z ’ =03
==2; Y. S y J0,. = 1,
%5_:0,8 T %;:0,9 %;ZI

‘ ‘Nhir vay ta da (hm foan ho chicu cao /{ caa beé ra Jam 10 doan, H¢ s8 do
vong My ung voi cac £ khac nbhau fiy theo bitng 3 hofic bang 4 cia phu lue hay

;tinh lheo biéu thic (3 -120).
I\glwl ta ciing lap béng Lh() hé sO myp tiy theo thong s do cung A,
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~ §5. vi by riNH;T“'Vr‘dAN:;NfHATxHUNc'rH

A = Tinh I'oan theo_hnh Il.rc.
I. 58 lidu cho tru-ac ‘

Tinli nha khung ndm tanu‘ duu lai noug nam ndang cua dong
Nba ¢6 mit bing” “ddi \mng nen chiixét mot nua (h .)-..a)

(1 f~
; i (a\ — — «%E—- ; Hink- 9-1 Sc;
g ke i« | fn. do vich cing
W, oy [ e R
wi S o vei khung, tai .
wa e  trong vado
i | ( 4) B —— ' Cung

[ 10,00

Hink 5-2. So &3 va kich 1
thudce (tinh theo m) cla’

. midt bling : o
a) nia nha; b) méng
vach cing phia ngoii ; -

- €) mong vich cing phxa :

‘ trong. .

S
A P
N I8
L ¥
; b
o 1
& -1
B N
: 1]
X
¥
. -
3o e
o Ay SR O
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h, = h == 30m vit ctia tanﬂ dudi oz hg =

-Chi¢u vao“ cha l)i)’n :

o tAng lrén
V]V;___ 5,0m ; 11-___ 1,0m. \a(,h cing €6 E = 275 . mst]m

L,__ 3,.)“ 105[[111’ Ii(' 3. phdn i3 Iuc it w= 1,2. Nén co-he s0 ", 5. ll)‘lfms.
: ’T:ll tr ong xung kmh nﬁm ngang (Lua cé'l san va llcll]) deu 18y bing W == 2501,

G ::“—;— E. I:.hun;, o

2. ‘Tin‘h roén a9 cwng
Tin‘h'k'm(‘)me quz‘m tmh cua vach cu-ng

= phia ngoai :
; 0,2.5°

12

Iy = »_: 2,083m*

IR _f- ph,ia trong:
e : : : Jz == o,lﬁUm
} :Tong cong momen quin tmh cna vach cieng :
: ‘ g : .]1 + .]2 == 2,()63 + 2,100 =
o~ ‘Tinh dién tich chiu cit cda ciae vach cing:
' ; SF = F, 4+ F2 = 2,6um?,
“Tinh momen qudn linh cia rh(m;, vach cung:
— phia ngodi : Jmr == 11,71m*
— phia trong : Jm2 == 28, 1()1114

7.043m*.

Toug cong momen guiur tnh cina mong vach cimg :

D B R I T VA I N H N T T B e
Vay
- 11,71 .
= , == ,62;
J: 2,083
I 28,40 - .
. fan == 0,01,
e - gs N 160
Do do:
ot Im
4 Iy
Tinh momen quan tinh coa khung :
— cot phia ngoi :
0,30 . 0.50% -
Jens 7 —m T o 8,675 .10 3t
) ].’)
— ¢Oi phia trong :
Y _— A
Jore == 20,673 .103m*
‘]d —= 11_2 . 1” 31]! .

— dfim :
Tong moéwen quan linh cua col :
C T =20 067 107 = 118 to T et
Téng momen quan tinh cta dim :
, By 11,182 107 =
Tinh do cting chiu udn caa cie vach et
K o= 2,75 105 7,240

== 183,27 4m?t,
w thee bidu thie {2-1):
= 19,92 . 1uS¢m?,
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" Tinh do ctrng cua tang ihen m«m Ehur (9 8) o

19—-%,3 mﬁ 14,18 . m~~‘

5, 14,18 . 1esty,
1 =)
3;0( +V‘ 3 123,210 ‘)

— ﬂ 167 I()ﬁtm

' 3 Tinh faan véch cu-ng dc:c s k& A&n bseﬁ dgng cia né
fa tinh ta1 trono nfim ngang thay thé theo hu‘u lhuc (‘3'—‘)0) va du"
nbhw 0 hinh 3-3. -

" Thay tri s& da LO \ao cac hu'u Lhm (‘ 2 }) \a’ L
(2:30) ta dwoe s - S es2ROR
By == By e Bgg = 2061: o Wt
R o e T Wye2B0t
: ‘,( 9 N : o
; 1 ,)’z , . Wia sooz
= —~—=1.018: T wi=7150¢
S —~—H,(i(ﬂ3 ; ‘ ,
: 750{1?1 .
= 10000m ;.
Lig ~”,[3;;0()(\:1‘;;-;."~ Ll
,m klu tmh dum *“‘ c8ley VR A o b e
f:;"im ; {a ldp dUUL b‘lng(-'." 5-1. ) ,’ - | . : m*‘-,
Co thé gidi he phuong lrmh (»’28),"111(:0,‘plym'o'ng " Hink 5-3. Téi trong
: phdp Fakms(,heq L , R ; . nl ngangj,. cua “hé
' M()me,n ])hdl tmx x(tc dmh thco lueu thLIL

R
W =1230%
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(‘"Lh ap bang 5-3 nbu" sau : c

‘ 121 A ==A01; Agw ——-Au = A} I32 Ay = Ay ...

. 11-4 Sy = AL 1.45_, Agw = Aés’ Apw — A3 = A7 1.
P87 = AR A — A7 = by Baw— Ay — By =y

%“‘""‘f A§4 = bs.

, " Bing 5-1 o
Cﬁc he s6 va cac 56 hang tw do trong he phu'orng trinh (2-28)
M, M, | Mg | Ms | Ms Aj“.‘ Ajp’
2,061 | ~ 1,018 1 7 750 | —08,40
. 2,061 | — 1,018 750 | —54,00
— 1,018
— L,018| 2,061 ] — 1,018 750 | 39,30
— 1,018 1,697 | — 0,646 1000 42,50
— 0,646 { 1,083 | —4000 | 286,10
Bing 5-2
-Hﬁng 86 (1 ’
0 81y | Par | &1 Oaz | Pay | 830 | B33 | Pus y Bh3 | 8hy | lsa| S,
. 3
RN 31 | 321 892 323 832 | 333 | Oss ! da3 | 044 | Sas | 854 | Bss
0 | Prp | B2 33 | P2z | Sy | 83y | Paa | Ny 371'3 Pis | 85 | 0
dl . 612 ll as ' 4 as
B(l‘vh’g 5-”
Hing s6 D
o | A | e RS Ay M-
— T .
A Pz | Py g Ao Py | P32 | Azw ’ Pay ‘P;zsl Aay | Pas | P54 | Ase
APz | AY ARy | Ay aii| av | ’ A% | B 0
by by bs ba by
. Thiay'cz'lc tri sO vao bing 5-2 va bang 5-3 (a 1ip duge bing 5-4 va 3.3,
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Hing 6

2,061 |

20,494 0,503 1,

= 0,653 0,655

- 1,018

~1.018

2,0(11-I,(*¥8 -1,018 1697

— 0,817 1.244

0,815 |~ 0,80 {0,700

—0,776 | 1

210,385 |-0,596 |-

0,606

0,743 |- o Josmo

0 50 |—370,5 1203 |~ 731.7 .7’1481,7 ~1080,2
750 |-0,817 [~0,404| 750 |- 0,501 »»0,%;35[ 730 -40",“7?6‘;-;‘—0,7'39 1000 |- 0,596/-
—400,7| 490,5 | 239,53 |~ 3240 ’1074,0 ""1384! ; 2381 | — 1000}

Thay
”!la[ m“[ (h, did}

1[ 1 = — 963int;

861,0

fri s8 viso hicn thive (3210

‘a) mémen mng thé cuw sach Ctmg thay th

~303.8 ,

a duge cac

JI:‘ i e l 1 :}9{”1 ;

. . Ay
¥ )
PP mege) orrdan
oy
1 -
‘ B
L
} 1
‘34
N ‘ sm
RN OB
Fem

Hmb 9—4 Cdc bleu dO mn;_, hop

- b) Iue cit tdng thé ciia vich cung thay thé; 0

)t
'wc) dc;a umg n”angj clia Lung‘ 0. thay tht,

) fuc cat ting thc clia congxon. thay tha,
tmng cla congxon’ thay thé 3 A
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“Sau kbi cé cic. momen 1dng the, ta xic dinh e lpe - eiil ena ‘sz-'i(fk]l cirng
lonn tht theo hidu thire 2- i.)) Thay i sé vao bicu t e (2-53) ta dwroe (h. 5-4b)
Op = — 31205 Oy == — 7d(; 16905 Q) == 4020 Vi Qg == 6961
"Flﬁv lii‘%?i vio bifu thiie (_2-16) ta duov wa lm el el congxon (ha\' lhc*
- _loug iht' nhu sau (h.3-1c): . ~ o B
: Q== b r)2 = 37 11 Q3 == )w R ©
Q4 Z JQSI v Qg = - 33t o ; SR

4. Tmh todn t&i 1reng ném ngung tdc dung !en ¢ .gxon thay Ihé’ t‘o‘ng th
; Tinh toan tai W Ol nim ngang (l.ll (ai cac il (da congxon lhd\ thié tong
 th !heo lm'u lhu’ (2-40). Thay i 86 viw bicu thue (2-40) ta duge (h, 5-4d):

e R I EER S TR
< n — E ‘ . Vo ——
R TR 11

Ta kidw lra dicu kién cin hitng tai nat == 3 theo dicu kicn (-—1/) Nic
dinh monmen cia congxon Lheo bitu thire (2-19):
my == 4= 3250 - 300 4 T30 A= 1000y - 1250 5 == 13V Im.

Fd llnh momen cta ceioxon Lhay the (Gno the s

375 =2 6216 A 121 L T 10T e U AT e 0736 m,
Vay xei ol divo Ficn con i (21700 sl D g
DD - D706 = 13701 = 15750,

Tlnh goc xoay ¢ha congxon thay thé tong 1he theo bifu thice (2-42) a
dli'o’c s : .
o o = 001011 gy == DOI03 . =3 = O0T05:

wy == L0107 v oy == 0G5,

533tm

-

o)

Hmh 5-5 Cac bxeu d5 néi lyc clia ting ‘dudi clng de tinh todn
o theo bidu thuc (5-2):
:f-a) momen tong thé do tdi trong nim ngang W ;
fkb) mc‘)men tOng the do tdi trong ném: ngang bing don vj ddt ta1
o : : © nit ji=
. ‘c) Iuc cit tong tht do tdi trong nz’lm ngang W, .
- dy luc cit. tc‘)ng the do tz’n trQng nim ngang bfmg don vi,
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i HK,O bitu lhll(, SN

1 \ ‘
4 oo J' /. [1 d/ ;Q 5 +

:I\ m

i‘l)e llnh (()dn theo bmu thie ()- ),
Thay tri 6 vao bidu thic (5-2) ta dwee
S Ag == 00018 - 00014 + 0,0501 == 0, ().')3'3111

Nhwr vay dé vang ngang linh dwoe lhm hidu l]]llt ()— 2y g gdin

theo blLll thue ()-43)

(1 Iap mv hwu do ndi lut (h :

&

5. Tinh toén‘ cé¢ théng sé (dgc trung) dang Iye. hoc“

Imh Idn 8 richg theo bitu thie (% h‘))

Tmh tonn (In \(mn ngangy :

n——l:‘

~

= 0 R ; o
Imh on;, hmh phumw do wng pgang v

+ 00853° <+ 005828 = 0,0775m

_ 05819
0075

= 77‘,5'0?1‘71 =t
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" Tinh chu k¥ theo hidu thie (4-45y:
S 2.3,1416
8,58

Tinh h¢ s dong hre theo bidu thie B IR |

rgt

S 0,730, T

Thay tri s0 vao bitu thire (5-4) ta duge:
- 0,75 oo
L Y
0,732
~Tinh hé s§ dang dao dong theo biéu thire

n--1

. =2() X ) P
By = Aj - : (3-5)

Th.’iy fri <o vies bl e (7-0Y to by

G == O L0R% 1307 o 1,008
@y = LR TH07 =~ 1,111
Do o RTITT 7,007 20 0879

~ay

('})3 ey U,”SU() CT.NT = 0han

== ”,”332 L7007 = 0 304

6. Tinh toan fuvc¢ tring phuc
Luee titing phuc (11 teeng 1Teh thay i) tink theo sitn thiice
Wy == (?p(l)j\a!‘.'j,f (3-6)

o

o Arong d6 d — he 86 dong dal, 1oy theo bing 56, & day la 16y o == 0,08,

Bdug 5-0

Tri s0 cha hé s6 dong dar d

Cip dony dat

Loai d:ii

o

VIL VIIT 1

Xiiu e o0 | o012
Trung hinb | 0,025 ¢ 0,05 0,10

TéL 1 o0 0,04 0,08

76
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s F ha\' t|1 s vio. bwu {ht ( ()-b) la dmr
0,081,025 . 1,338
0,08 1,025 1,112
0 Ub 1,025 0,879 .

- 0,087, 1,025 . 0, 640, 2
= (0,08, 1,025, 0,399, 2]

| i e
wy =21 4%t

b S
Wiz ZLTSE 1y
s squt -,
e R

Wzisozt |
fabdad® Pl
wis w23

'_.913_"'5.'3 — L a7t m
”.1‘- 81,35¢ ’ \\

- I S < TS A&
Wiz 8,i8t + -k 3 101,32 4m

.v';: 8953t

325,14 tm
R b

L 5 L
it o

Hink 5- C Cée bigu dd noi luc khi tmh LoAn theo th trongF
: dong dde:

_a) s dd tdl trong c’lohé dat ;- :
b) bigu do momen cla vich cling thng the ;
e bicu 40 luc cdt ctia vach oy Bdnw
d) bicu 0o 1.;(. L \.Ja LUAI“\;

7. Tinh todn theo téi trong déng dit ; o

T t tai lrong ndm ngang dit {ai cile nal eo triso nhw & hinh 5-6 ta tinh nhu AR
'hul [ihu) bitu thire (2-30)] ¢ duoe: R S, L
e U8 Agy == ObBim;
S88tmy :34‘“, SO tmva
- »—-:_’shim o

{hm bidu thu'i, (J-l) <

-

] r‘im bzznn‘ b ))'. -

68,40 . | — 33,74 RN VE -—~';7’H| S l~y£)ﬁ;(‘;3k — 70,-‘&4]'

~0.729f 12,50 |

. ! .
B84 |=0.817 ,ea,m 54,00 [—0.801)~ 0,653 59,30 iw,m
—n | Jggl

482 |~ 60,18 ”“_,.;;!;‘99_,«:3 133:9‘ | 170,69 |~ 286,4]

03

{ R s R Sk A1 B
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[

: _Cu:fri Sii 71\"-'.]’6 ])lii’::ﬂiiﬂ‘r& (5-1) ta duec el fin 8 (mojnen" thng thé): ‘
: = M, :;;»*-«33,251”7 My = 4,71 zm,

: jl = H)] )im vio - M 25,16 tm (h. 4~hh) o ;
A mg lmh (,zu lm_ :‘1[ (lld Nac h (unﬂ' luu“ thé nh lwn f[l’hv(;)_bif*u;lk‘hirc» -

5

Oy = 19 St; Q== 210: Qs = 1031;
{34-« .L’,'.Zl vit (g = LL8I (h. 5 u) .

wnrf«)u* nhu trén, thay Iri sd vao bneu thire (2- 18) la dum* c‘u luc catf ‘
Lua céngmﬂ lh.u 1hE Ong the nhu sau

o o Q=472 Dy == 48,145 563 = 48,9¢
G, = A9 va @y == LT (. 5-8d),

8. Tmh ioqn ndi lyc cia vach cong thanh phan ‘
~Nlm' la 'dd bitl, noi lye eda vach cing ng thé dwoc phau vu() clic vachﬁ
.Lu'nﬂ th:mh phun ¥ 1¢ theo do cing (h'l\' momen quan tinh) cua ching. Tuung tw
bleu lhu'( (2-33) la ¢O 1V 83 ¢

—— dm voi vach cirng phia ngodd :

e R B
v g = D 208,
. Jl . b 7,243

)U)!] -
- e = T
‘ "M

S . . v . . .
Fheo Hidu thive (2-040) 1 co momen ca Gue vaech cleny

— phia ngodi:

, SR | S n,‘);\\s‘ (—00*-’6) = —OBG.5T i
R T M RS (e TTE) s o T L
o '_—' ; EE o .”13:”; I’.?.l\b(,*"‘ G713 == 10382/ m

T My = 0288 533 S N

E . . 11,— == {) 'i\\ 301D = 11063 i -
- JI-“ == D712 (— 936) == — 066,132 1
s Mgy =2 0,712 (— 1159) = —- 823,208 1
S Mg == 0TI2(— 6T3) == 479,176 L
s el My = .r.,x,..',::‘: = BT966 i s
, Myg =10 AV == 283867 tin,

‘\f-}lu'()’ng H’f’ .bbv-\n y la linh ln«' cil [\hu\ bicu thire (2-M9)]

—-—dm \Ul vach cuny phia ngoii :

B Q1 == 0288 (—- 19,&1) m= e 5,702
,:QJ_?) == 0988 .21 ¢ = 069t
Qg == 0,288 19,3 == 5,5007 ;

s ,Qld 028832, = 09731 -

e Uy = 0,288 44,8 =12,9001

78 -
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| L b 071221

B . . . ()43——» )] I].).,](),.):
T Qg = 0712322

= 0,712, 14,8

,_,,smi
”'31 b‘)i!

4 oL 16 the
do cu'n;, (h(mc th(*() momen qmm [mh) .1 ch ‘

R dm uu mt phm NEOi 1 B o ey
b 21

R dotyvm ¢ot phia trong @ —% = =T
o T e ‘ has | 21

Cich tinh lo;’m iu‘o*n;ﬁ{ ,h_r nhu icén,

9. Tmh loun vach cirng dac khéng ks den blen dang céané

Imh ihm mau dao dong (vhu k) theo hIt‘U thu\

l'l--~] k

T = 200 ;:-~0 - )
== 2,006 ¥ ‘
¢ X : . . ! m "{- ’A'L
trong do W — (L\ cho (2005 _

{7 el B el ety ity e

Koy —- o w';:;; chit udn can mong viwh ety (Gi Tinli & feén: Kg ==
‘ e A0 108 tm)y ’ SR

ZRy — tong do cirng cha k_hx,m:;% (ongxon thay tht {ong the):

}"I\L*‘" K + (n — 2) A (j?;) ﬁn ol T (3—8)

i)
n-1 ; S o o

Tacor Y\ Hy=54 8 4+ 11 4 1417 =3om;
j==0 L .

DN T i +¢\14125+142 1T = u(m m?,
Tha‘: tri s8 vito. hleu thm, ()-8) m dun“:

LKy = [1 +(q;.-‘))+( ” Jlm uﬁ {),’9)0 m" tm e

K + SKy = (0,400 o 0. 29) . m@“

Thm rl 6 vio meu‘ihut (a—z) m (tmc:

1329, ‘if!?e:'rm{ .

Co o J350 . 605
: . 9
LT Um’ VI 3‘»9108

245
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, () trén ta di Linh (hrm '] == 1)7”5 [thm hr(u thire (1 1)) Nhir - vay hai tn »
50 Llld T gin biuig nbau.

I‘mh he sb dunu luv iheo hidu thive (5-14):

LA N ~ '
N s o )

N Rt o . ] . .
Tinh h¢ so dang chuyen dong theo bhicdu thire
n—1

SR . e : ’ < ,a'
: i . A T , - R N :
Thay™ tri 50 vao bicu thire (3-9) ta dwee :

_ by = 17.0,0792 = 1,345 ;

n S '\311 = 14.0,0792 = 1,148,
| Dy == 1100792 == 0,871 ;

Y= 80,0792 = n,(s?,.‘;;

g T 50070 o 0.396,

i

Tinh e tring phue thes bidu bhive tvong e bidu Uire (5-6) :

W == dogslV,, (5-10)

-

BN TR E I I R I T IR R O
v
\‘ré == L6, T 030 87 uat ms I ah
' W = 008 1,030 enln 200 = 13,127,
‘V; == 0,06 . 1,008 G hys s == S, ‘
'\hu vy cae lue teang phige linh theo Hicu it (H-10) (kliong ke d@n ity 3

f.'dang clia vach cirg) va linh theo Bieu e (5-6) (co ke acn bifn daag etfia vaeh
clrng) gan nhu nhau.

N Momen & mép dwdi can conexos thay thi' tong thé do lye tring phue
géyra ta:
o mu_n_7 87 . 11 +23,9‘, L1805 11 + 13,128 4+ 8,20 .5 == 1140 /m,
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06T 10f
Cra DB 0

.ki‘] 4() : 417‘% L, |

1,329 . 109

Momen O mép diror cia congxon thay thc lnng thé tinh lhco Ineu lhu'c

—_ 1
".\1,, = El\k nm
Sl 4 e
I\m .
Vay: R R
M= -————]——g-,;3~ 1140 ,,“ 13, lm,f
1 2 | -
+ - 0,400

\hn vAv L('l quit tinh l()dn (héo phuonﬁ phdp meh xAc (u‘) kt- dén lne

ﬂ‘mg) va linh m.m theo phuroug phip gin Aung (l\hongf k6 dén Dbica daun) ﬁuu

. .nhu’ nh‘m ; -

B Tmh toun theo dong Iq-c

1. 58 lleu cho tru'o'ci B T VT B
S Tmh ‘nha khung khop - 10 tdng o 50 du va kxch thué‘c mut b?m
hinh 5-2. Xét thoi gian’ “dao (Iéng chinh cfia hé véch ‘clrng dic va khung, nhit i«
Ltat lxong, d()ng ~dit giy ra noi hrc:\a mc tmnﬂ‘ lhfu bun dzfmg \ét Anh hudr
".cua duno d&L theo, phwong. ngang’ nha. R
(«l(. tmg ¢6 chidu cao nhu nhau (hl‘.—:h
5. 08¢m2, khunrr m F 3,.:;0 1(151 i
1an,bu déu B i
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3 Tfnh toan vn:h cung dic cé k3 din blin dgng cua né.

a) T m]t luan lhm gum dao (iong , ,
Tmb ‘thoi gxan dao déng (Lhu ky) lheo hleu lhu-c :

2 ;
.—AHV,-

“"vy_;:‘vh»on" do A - he s6 dao dong

k' 1: =§ ——-———1’4185.‘ |
: o -‘4_;’-1_

4 —thong s§ do ctng, xac dinh theo bidu thire (3-30);
T — iy theo nguyén Iy Simpson : :

Too =15 Yor =143 t2=25 ves=*1 ..
Yo 8 ——2 ) !’1,0 - l -

‘M,: — hé s6 do vong, xic dinh theo bicu e (3-120);

w — lai lrong phan. b déu (di cho bing 83,33 ()m).
Thav tri s8 vio hien thi (,-»-.-,(I) ta dwoe s
/56,67, 103

A== ,W . 3,0 == 1,385,

~ Tinh h¢ s§ nhan €y trong bidu thic (3-120) theo hicun thite (3-50) voi brwdng
op-iai trong phin bo déu.

“ Tinh thong s5 'do cing 13 trong bicu thive (3-50) theo bidu thie (3-31):
19,02, 1086

])’ = = ],64-)(').
u, 0,4, 106

 Thay (i s& vio bifu thie (3-50) ta duoe:

1,585 — 1,585 . 1,636 (ch 1,385 — 1) — sh 1,385
¢h 1,585 4 1,585 . 1,636 sh 1,385

) (,‘1 = == — (0,003%,
Tinh 1,z theo bidu thue (3-120) sau 10 linh 75 (xem hiang 5-8).
Thay tri $6 vio hifu thire (3-15) ta duoe :

) 1 ‘1‘185 (i ()7. I‘ o -
Pl : jronsd } ”)() B -85
1 5%, v 5500 (),()‘(»_\ s .

...,L

- ‘Thay tri s8 vao Dbiéu lhite (5-14) la duwoc:

' s v ] 83,33
T — 628 30~ — . == 1,99
| 0,6628 . 30 vw,ﬂz.w" = 1,22,
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1 3

- Ta ct:

== rfoLow ‘

— hé st dao dong tai mé p teén, 18y ‘1:;,,__ 1,55

Thay tri 88 vao biéu thi

w, == 008

“' = = (o
. )

9) 7~, taﬂl(»t;;‘gng phitn bo dou (da

0.75
1,29

g

o 0,615 h

(3-16) ta co:

Tinb toan ho tai trong dong dit :

BLINV) IS

cho. bifing, 8‘5,3.) Him),

H = -‘;_6,15»:;30 = 92.2.)1

’llOD” do d -—ha 8 dong dit, ld\ theo bing 3-7 (0 dd} Ln d WO.OS)v
¢ —hé s6 dong Iue, xac dinh theo bidu thie: (a ;-

1,5.83,33 = 6,15¢/m,

Fink' phan trim tai irong done diit so v&i toan ho tai trong:

92,25
83,33 .30 °

100 == 3,965

'l‘fnh'qu theo hiélf l‘h‘l’rc‘ (3{1 20"):

AERRTAL SRR P

shA

—shAS.

: ch ‘l-—
~~ch *1'

lCysha-]
r‘shﬁg) ;

=)

) 10,0000
1,2 10:3170
0,3 (0,475
\5.10,7925
6 10,9510

/- 11,1095

‘ 1:5850

1,2680]1

0,0000
0,1592
0,3223
0;4936

11010

16302

0,6773)
0,8781|

1,3516] 1

1,9620{

2,3372

2,540

1,0000
1.0126.
1,0507 |-
1,2078 | 1
1,3308 |
“1,4873 |
16813

1,91

Ly

11,2362

10 3:3‘7\‘

23372
21780 |
2,049
1,8436 -
1,6599
- 1,4591

10,9856 ]
10,7010
) 00')1:'

7155421

1,5285
14914 -
“1,4269 -

12113

L 1,0548
0,8608"
10,6245

10,3400 ©
" 0,0000 | ¢

11,0000

0.990

—1,2999

1—1,2049
0,960
0,910 -
i 018‘*6: |
10,750
0,640
0,510 |
0,360
0,190

== 1,4146

—‘»-1’ ‘mqq
: ~o,3079

—q, ()83‘!
—-0,.)4’)‘7‘
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tam um :

1.5085 ____1  /__ '~.h {),18() — I
) 9 1,585
Cy zromeee s

' (‘h ] 1)b )=

Ta linh my va “ T

;58) 1 f).)G %h I,,)S' g

vk
H H

Cic 1ri 56

A

- é ‘w »
+ p b 2 3
» -

< 3 4 .

1Q.00m
IS
it
o . —.——-.-.p .
i DA .
e
& DRI B

l'.~ o o ‘f) N ﬁ'f
; Hmi: ':v 7 Cac b1eu dO nOt Iuc va dc} wmg :
~a) mémen tong the ;. b) lye cat tong th ; c) mbmen tdng thE clia
- vach’ cung ‘chiu cat; d) lyc cAt tong the cla vach ctng chiu ‘cAt
~ e) do vong ngang. (ducng nét lizgn 13 két qud tinh 2 de
dang. nét- dut — khong - k& ‘dén bién. dang cia vach ¢t
£) tdi trqng truyén 1én 'san.

53, tﬁ‘ IU‘
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‘ ‘Thay ga( hl s0 \dﬂ bwu lhm (3 I‘)l) la s& unh dum A (xem bdDR 0-9 v
lnnh !)*7) . , , ; . .

~Tinh- hire cit (ua khunrf R S
~ - — d@i voi ¢t phia ngoai: - :

|- d61 \m didm (h -8)

. 3 '
Q4 = ———. )__()0571
‘ 21.2,5.. Q 0
o ‘iz_tq | ‘ " Tinh moémepn cua khung: - |
B ﬁ‘ : T — d6i voi cot phia ngoai : Mg =1, 3 Cene , ‘; R
Ny | — dai voi et phia trong : M, =1,3. Qciey
i — d6i voi diam : My=25 Q «
€ Nbwr vy :
e SF g‘ Megg = 1,5.0,0476 . Q = 007140 ; .
' Qg : Meir = 1,5, 0,0952 Q = - 0,1128 Q:
' | My =25 00571 Q == 01,1127 70.
1121 J) 2.6 _,i_‘-ﬁ-_.i_ :\ji{ti Nl ‘llu.) ,n;u‘(- ';_g'u(,u- thi cae ¢t phia
. - trong kboug chiju Lie, con cie ¢ot phia ngoai sé
Hmb 5-8. So 60 xic dinh luc ‘ S -
- cht cla dhm duoe phan mot lye Liing e M
. A o
.\ cng TS T ..__L DT eem— ‘0[,* < ””;ﬂ”‘[
21 21 21 2.5

- Tich noi lye 1on nb&t & mép dudi (ha hé :
—~ d8i voi vach cung phia ngoai :
, My = ay, - M = 0288 330 == 1007 Imr ;
: Q,,‘s‘:: ay L = 0288 d3.8==126¢;

‘~—- d51 vai \dd) cing phia trong :
1111 = (I] == 0,712 350 == 2495 (i :

- . ‘;er = (1’].0 == 0,712 43,8 == 31,27 ;

“-- d61 Vo eol :
S Neag= 10,0190 I __nomn 1495 = 28.5/ ;
. ,’Qengz:n 0476 . 52,7 = 2311 ;
Qs = 00952 L 52.7 = 3020 ;
:{[cua =1,5% 2,51 = 3,761Im
‘Mm == 1,5 502=732m.
inh- n61 lye cla ddm:

[ ”,71/ }
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ogmo bicu lhu( G- 1/) tatjd*ué

g : 0 71’ 53,67 . 10°
g = ’9 2 B0

i Tha3 ’ul 5

1) 4() l()s V
30

) 83 ,33

Coeps L « B .
~. Tinlh hé s6 nhan theo bicu (hite

o ey = —ee——
. | e im
' :}ff'fl’hay:f tri s vao hidu thic ()‘1\) la dlrm' SR

, 1 ;
o, 1()6

‘ R ). 53,67 108

Tink mo men 18ng the tai nwp durdri theo ])wu thitre

R e Mn (1 ——1\1) mu.

L Ihm 1n s0 \au bitu hire (.)—19) {a duoc:
RS My —_::(1 -0 8()()1) 1864 __‘%E)l lm
E fmh luc cit tongj lhc lhcu Incu lhuc ' ‘

}11:: =1 8()(71

IIlll

L wERf
T ha) lri 58 vao, hmu tlum (,x ,20) !a dumh.__:

7 (),b{)b i 1864 o
T s

i

‘;Bngsn‘k"ganglg‘ mép m,n 1hu) blul thua
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' ‘w UNH TOAN n-uE'r x! NHA xuuuc mor

Hmh 61 Ay mh hz‘n mnot i dg ve- kleu l\el ctu uh:l khung khorp.

, N}m gom ba (Ion ngmé vh dwore bn tri d6i x{rng. Chitu dai nha : 30 4m’
clu@u rbng nha 12m (hal _bt n ¢o congxon 1,2 m) Chon burde ol 3,6 m vi 2 lm
(‘hon mwn"_ _dwn o s 2.) cm. c}ncu a0 tang, chon nhw nhau (.2,8111)

Wn

3

‘ .
" H 2 wo|
aL o VU JL ',m. AL.‘ oy P WP S T B S O -—4L

g 5

f;}_*um,,1 ul: @Mmﬁu@hm

! : =T — k- ]
! |
(i o }
-t T I .
12 i an2 4

V""l,&*,ég'l. Mmr‘at S0 do khung khap duoc chon khi thiée k¢ gha khung 1ip l"th (kich

o thuoe trong hinh tich bing )
— RN | {_‘éi»:lqc Ay rrat blng: ¢) mar cat (YRR

G

Gl e

“Theo phuonﬂ ngang nhi, rz'u' vich oty '!';im"fd(rx“' it eac Lirdrg cdu thang:
‘Nhi eO siu vach climg theo phuong ngang (h.G-1hy. Theo p shuong doe nhi, cde \d(.ll
cling thing - ding -‘u(m b i trang voi vi bri true A6i xing (h. G- 1bh). Cae vach
cirng thang dung Uéu chon L vach cirng ddc (khong ¢0 16 cta), chiing dwee Lip
pheptiog aic cliu kien DéLong ¢t theép, chi do iai ¢hd hai tru hai bén licn tie e
"mgﬁn(f dén. méi.

Ixhoaun sach dén nhit cho phép gitia hai vach elrng thing dirng 1A 36m.
O da_\, khoang cach lon nhit gitra hai vich cieng 1a 7,2 {itheo plivong doc nha)
VA, 14,4 in (theo: phuong ngang nha). Nhuw vay la chua vieol qud khoang cich
'cho phép.

, Khoirig cach lon nhiit Li-u phep gitra hai khe fun fa Bom. G diy chicn dis
nhd 0() 4m uco cho plwp khong bo tri khe hin.

’ Céc vach cirng ngm l](’antf (") (st va teitn) dwve Bap ghép bilng panen sau
: du ddl et thep vit (Io beténg sai nho mac bang hode lon hon clia hetong pancu qé

1. be cho gon, sau day khéng noi vich cing nim ngang nira, ma chi noi sin nhung

;Phal hxéu 12 co cé trin (NDT).
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\ ‘n ll(m so do kSt c _khuig
(tron;, hl'()nfT ban. thdn nha va.eae hoat tii) (Iucrc truyén qu'l khung
du(, d]) (on tai uong nam nganfr (rrm donJ d%i[ do ﬁzu 0 Hu cé)

(‘.‘m vit (mn) qua a( h k trng llmnn dunn (lu‘ ,; ng) xm)ng n't()ng thes
(ngang va doc nhiyy. 7 e e T S

Tat ca cac ‘v; h LUHU IHm npang dcu dll‘O" gm thidt co du:
(tuyét daoi urng) va hvn limnh khoi trong mm tdng dé Li€p nhany
ngang. Cling chmh VI vdy nén cic vich u‘nc ndm ngang ¢6 khi na‘“ 8
do cirng cna nhit theo phuor ng- nim ngang, nén lmnn tinh toan dwg ‘
diim h(‘u mc, gm llvn cde gbi Ly l\ nhu ng vtch eirng {hcmlf du‘mf

Xuong mong va ld c‘ho dua (un dmh) cua n;,(n nlm Lhund duoe

e m(’mrr dén mai va dwoc coi nhuw dim congxen ngam dan hoi-
ctrng ray khong co- sw lién k€t ctng voi mep Cot mén khi chju hu iro g’n'&lm nga
thi l\h()n\f xufil hign thém luc phu doi voi edt. Lo ‘

Cac cdu kién (col, diim, ‘giing) Ilong khun«f duoc hcn kLl V( )
klu’fp Khung on dinh dwoce la nho cac vach cirng thilng duno A che vich cirng
ndm ngarg. N Klidng o coe vaeh edng thdng dung th hé khunu 110 Ihanh heé
Dbica hinh ' : e

- Hai dau eot duoc gm 1hi€l -1a hcn k&t khop va duge u’n‘l" f

kl(‘ll clnu rén luun(r lam I)am (In san duoc‘ lmh nhu' ddm llen ty
,len cnl ~ :

Khi ¢O eac vae h (llnlf lhang‘ dung co !0 clra (bi gmm ¥i

. ,'j~klm phug iap(‘) () d.n la chon cae vach cling lhiinﬁ dirtig

L(khdnﬂ‘ ¢o 16 cua) nén vige tinh lodn kbi don gian,

BN 'Imr(mg h(rp citc vdch clrng’ lh’ing ydu ng b6 lrl khong dai xtrng th tr
,tam cua nha khong i:un«r vuu lruc [:IL 'chmn cua 1una la,'],m

' uén s¢ ca mamen I¢eh tam. P L

“Th m tronrr nam ng‘nw dn llng 0
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Tmh loan tfu‘in,g b g b'u) quanh sin nhw clc ciu kl(‘l‘l chiu n?m vi chung’.f

oo ung chiu uﬁn oo san,-Cic m?ing nay ciing phai lién tue (khong gian doan) sudt .
- ¢4 nha va cung voi cic ‘panen shn'tao thanh mot khéi lién tuc (vach cirng san), L}]O:; T
_“nén hal dau gxﬁng ¢6 kbiiu 48 om 1dy cot (. 1-3) khi lap ghép xong s& tan thdnhj’ ‘
?ty,.huc: dée ',n bélﬁng SO nho mac. bfinﬂ hoiie lon hon mac belund gmn L

2 Tfnh loun tai lrong n&m ngcng

a )\I‘m trong gis.

“Thi {rong gio phu thuoc viio chuu cao llh‘l vh cic- dlcu klen he 55 glam ap,'
o dp wng trinh, dia didm xdy dirng. Néu chitu cao nha trén 20m thi hitu dé"phan
b tai trong gi6 Jdy theo dang hinh thang, nt ‘u dwdi 20m thi 1y theo- dang ch
nhat (deu) Néu so do nha c6 1ogia & mol hoiic ca hai phia (liuge va s'ul) thi dlen“ b
" tich hing gi6 € ldng lén. Ta chuyén Ai trong gi6 phan b thanh tai trong tap
“trung tac dung vio cace vich Llll]g ndm ngang va tu- do truyén vao ¢ac vach cirng

hﬁng dtrng tv I¢ theo do cing cia bting, vich cing thing dun“. ~

~b) Tai rony nam ngung do sai 86 Lhi cong . :
‘Do viée due col khong ding thidt k& va vi¢e lip ghép eot khong ding Ll
‘nén du'(rnﬂ thc dung c¢tta hye phép tuy@n trong eot la gily khue (cac didm giy tai
: ‘cao do mit sim). Sy giy khie do tao nén tai rong ndim ngang T goi I lue 6n dinh
L ngann v xic dinh theo bicu thie :
. T = ;\.Y, (6‘2)
hong do N — lue doc b dung Hér ot (ho (-2):
Y E(J( uh cia cot.

R c) d)
"Hmﬁ 6 2. Sa.dd Tuc doc tac Hink 6-9. NOi lue do (i trong ndm ngang sinh
‘ ung. lén cot va goc léch ra: a, b) do gio; ¢ d) du lve dn dinh ngang.

cia cot.

; Luc on- dinh ngang pay duroe xem nhw phin b dén vi cho phép tinh vao
- it hop lai lrong chnnﬂ cing huwdmg vl tai trong gio va dwoc truyén Lr ¢ot d€n
- san dang xét. Ll_r(, on (I;nh ngang chi xét Weng ting ma khong cong nhicu tiaong
'._(khdc voi cae tai trong ndm ngang khic, xem hinh 6-3).

i © Trong cac sach chuyén mon va cie lidu ¢ ‘hudn, quy |>ham bién hanb ngudi
':.fta ihu’uno bd qua khong (rinh. bay phwong phip xiae dinh i trong sinh ra do sw
gy khue cda truc cot tac dung trong mijt phing san, :




Céng ty Hoa Chéat Xay Dwng Phuwong Nam

ngy khuc hhunw viin do suil 0 nén nghwm tmn“
nhidu tdnrr san lai lam bibg bélong “cOl-thép lap ghép

- san phii 6 d sirc cliju Tue céin: thu,f ic Lhonrr dor moi s tai o
- mit phi’inv cia 1o, AR Pl

R ‘0 plmu trén cha nha khunu nhleu lan(I klu hu ph 1p tuy
1ai- tu;mcr o -ban lrong mat |)]1dn” sn’ ld 1ai {rong gio, con & p
trong gio giam va lm phiap tuytn txong Ol mnﬁ Nhuw vay lued

khic sinh ra tr& thanb nhin (5 quyel dmh kln tinh loan su'cfhc
mdl phﬁnv cda no. :

- Goe 1éch cta ¢ol ¢o the xae dmh r' do luh {itu thldn cho i

dil cot. Trong bang 6 cia CHull. I-A.4-62 quy dinh do nwhl(‘né, (,ho )
uhép cot dai 6m theo do chinh Xae 2- 1 I W0 mum.

- Neu tagia thi€t vdng m8i ndi (,uq hal col lech voi vi tri U’net g
]mng 15 mn, con diu mut kia ctia nhunﬁ ol do cling Iech‘“ n*ot
nlm'nrr v¢ phia kh.w llu goe It’Lh u.n cot ddl ()m s€ las

' ,‘6(')()() o
OB Lidm tra 0 85 00 v xac du.h aOc e Ui i cda brue. (m, nrrn(n tada
phan tich k&t quit ld]) crhl p mol trong nhiv ng-cong lrinh cao nhit & Lien Ké'?f~11gﬁi
‘nhl cta Vién thi€t k& Thiy lye. Ilang nghin Lm ‘do dae goc. gdy. thure € ctia
Laa dnﬂ’c tdng hop thco phueng phap lhonfr lw I\(‘l qud n‘T[IlLI‘I ctra d6 ¢
lac g_.,O(, lech cuu Lél T;—« (),()1‘) . : : :

/ g Cung lhco kit ([ua phan mh su gax I\huc clia cot Lhung 'ngm nha
Fhuy lire, khi xét dén tac dung dong thoi eua n ditm giy"cta co
san, yr(;(, lmh clia ml co lhe L\;, bdua .

ﬂ ()I"

]

‘ Y"n == -

pha’i ,i{i :
1,679 lg:_,h;“~

hmh Yoo
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qu pham C(’“é hUﬂ an clni Duc xée diuh lu(‘ bn dinh nuang th('o bwu thire

- ) 1(}() ((’ 1

llOI]U‘ 'du V—- lmn bo tal lmntr lllleW dirng ¢ o phld i ¢n san dano M"l

71\(@ Co
T 12 ~-,--»- '.‘-..a.-‘_-..\' . . .
NN N Ay . N
oS TR
6 \-\“T M R I
2
‘t"Tz a&eamm 32 Aaaaosoo n

Hml: 6-4. Bleu tfb dE tra goc léch fn.

1
.

“Puege phép giam hre on dinh ngang theo quy dinh san day :
1. theo pbwong tai trong thing ding it nhit phii ¢6 ba hang ¢ol song song;
2,58 lwgng eol giy khite trong pham vi hai vich cirng thing ding phai Iéi

~hon 6 ;

3. Urng <Ot phai lap ghep thing dung.

i

LS giam lwe 6n dinh nriang phu Umoe vao st hwong oot dum' thé hwn hon«' oy
f‘hlen thite sau day [stra ddi bicu thie (6-4) ]: :

", (6-5)

trong do 0 — h¢ sd (9)), pha thuoe vao s lwong eot, Tiy theo bang 6-1.

Bang 0-1
Tri G cian hé so W

Sé luong cdt (e,
6 100
12 K7
25 a0

e /ti dan bing 6-1, Cic tri s¢ khorg ding trong bang thi iy theo phuong phép nd

v

“f'f;suy theo ty lé duong thang

4 ,3. Tinh toan cée bQ phéan

~a) Tinh lodn vach cirng nam ngang
San c¢ta nhong ngoi ahd’ thude he khing tap ghép thi ngeid chitte ning chia
ta1 lrong lhﬁng dirng con phai- I)ao dim tinh khong hi€n hinh cta ng6i nhi trong
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s tu én ¢he g8i tya ld,(u\c vich cirng lhfuw dung ‘Néi chun
mdt bﬁng ncm nha, bi tn khonff ddi xirng, cie vach ¢ it
vi ngang khéng i'eu thi cac vac,h cling thing ding xen: nlm go u
dam lién tuc (wn) “Trirdng hoprchidu cao nhi lhap vé, 'c
b8 trid8i xing th 'g’ vach ctrng thiing duntr "
dim lién tuc: (sau) ' 3

Sor dB d¢ hynh ‘,nm lye tlonﬂ san nhu o hmh
xing nén (hl (,a h,(,ho mni nua) ‘

Vﬂ'c‘ﬁ'(u‘/'; Y

L Haeh catgd

N 2 L1 i SR S
s«nlmmn'lmmlmullnnlmnﬂﬂnmmmgu

¥

Huzﬁ O 5. So a5 de tmh 0ol h,tc trong san

1&1 h ong: co I)dn Lu, dung hong mal pluing san
“dodng’ dqt va ta; lmnrf smh ra do lhl cong (2
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_; (3'n151 mét cé a:; ng mut 18y la1 hong plmp tuvén r uné bmh ia :JO! O
"thal déiu hioi 11011,{ k]](‘)dl)ﬂ n«m:u viich etrng Lhdng: dunu ¢ shu coi

Tmh ]u'c n dinh na'mg theo bidu thm (6-2). R
e ’Theo lueu dB 0- lm.h 6-4. Ia diroe goe lé(. b clia ot T( =0, U()ﬁﬁ Vay 'i R

16__0000(1()0“0330:

_,Tal ca cic col tac dun(r dong thm, do d¢é dm vOi milt san. 1oén nhél cé goc'_
1= 0 0038 (ciing lav theo bidu @8 & hinh 6- 1). ]\hl do 1ai trong n§n1 ngang
;do sn‘ gay khu(, cua troc. cot (hrc on dinh ngang) lﬁng ~ :

Tss =50 . O ()038 =1, 1901

o Hmh b 6.1 hmh l)ﬂv‘m.u ]ﬂng ngoi nh.l hmh G- bl) trinh bav SO do tmh tmnf
va cic bidu 'do momen va e cdt do hye dn dinh ngang T tac dung trong mat
gph?mg san (lye ciit khi xic dinh momen, hye ¢t kbi cac ¢dl nha léch theo phuong -

. ngang nlm) hinh 6-6G¢ lunh bay so d6 tinh loan va cie bicu d6 mémen, lye ¢t
‘tu'cmg ung 'khi xac dinh momen, e ¢ dl I6n nhit tai trac 4, 6, 8 (ho.nc true I} 11 9)

" '*',khl cc col nha léch theo phuong ngang nha,

‘LT

4,
|

LY

a) i3]

TO' HGP SO COT BAT LO)

37 7,
i
- b 10,69 .
i e 1 M),
Qt)
e Tise

TO' HOP THEO PHUONG BAT LG

:v“l fw% 3* -3.361:.13, :..',(,‘ ]375(137:«; aw.? 'ﬂm '
s P —r R

-
A,

M{bm)

¢ ’)t do hr(, on dinh ngang T blllh ra.
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5) 00(18.“() ()t,

Vav lu(, kéo lon uhit brong tfi"iug & dau col thuoc lrt_u: 388 i :

tal

N = 0,64 ”";; + () 9 3 == - 1441,

BE
Pi voi gifing & dau cot thude, [iuc J'dliv A, ngoai vwc xét (Ii*n s gil
“khiie 11100 1)huon<r ngang nhi a con phai. xét dén sy giy khue! ‘theo phuo'ng doc
nha cha eot diy .1, \hum cot & phia - phai ,(ua truc 5 gay . khiic vé phia phai
nhitng ¢ot & phia tuu tbl giy khiie vé phia trdi, kln do ta phal xf'*t dub hu'o"ﬁ
-9l L()t ) } . : S
== 10,0030

‘ ; ] Tsy = 30 . ” (H).)” = {},1 )“i‘
. wvid lye kéo lon nhat lac '
S o ()l)!)

;,’

+ 0 15 m': 1,(5:;11;

g\:‘k : 1),193

an;
s smh ra do col bi g:n khuc Theo bwu do O hmh b-() hrc ;t g;u-a “bai’ truc
A 31‘1 Q._‘I 9‘5[ ‘ : B o e e e
~ l_qf_ . 0,2051 {mf

" urnﬂ lhinﬂ‘ du'ng) :
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; Phan lm go; hra dum, k\ hi¢u
, b’ing Ry, R,, It‘3 (17 6-7a). Gia lhxel;;,w
j;i’ing phan lye g g,m tua ty 1é lhuan vm;,
chuyén vi cla géi tyva: o T
kR, ——/\11‘g1’ Rz—— ﬁsz sz, Lo
: , Ra == é\.\akss' (6 6)
lmng do A /2y g — le\en vl (ua N
o lglitya 1,2,35 ¢
Ky 1\“, Is“ dd c\mg cua‘
Lo - _che gBi twra 1,~, 3.
 Kyaxam Ko P\vu nhwr san chi chuyé &n \'i lmh,ﬁi E
mf g2z Rax (j¥n thi Ay = A2 = A = A
Jor——Ret - vala co sy licn hé: P= Ry + Rz £
S 1\,3 == ]\glz_‘ -+ ]\gh\ + Iigs/_; :
2 = AZKy. e 6Ty
o T bitu thue (6- /) la llm dwoc-

(hu)m vi linh ti&n theo phtrang ngang '
Hmll 6 7. Phan b& tii trong nim ngang 1én . ea s ‘

1

-

cac vach cung thang ding : ] R P I
a) trudng hop lyc P di qua tim xodn A SK.° o ((’*b)f_ ;
A b) trudng hop luc P khong di' qua 1am pale N ‘
, xoin A. , N¢u bitl dwoge dai luo*pg & 1hi

tim dwge. phian hre gai tua la:

K, i
. . £l
=Ky L = P — 3

2K,
, K .
Ry = Ko/ == D -g;-\,az | S (6-9)
I\r-.,

Ra = Kou )
48 == 1‘&31,_,\ -1 \‘I
N

N¢u 1dng ta: trong P tic dung dung tim xoin™ (ching han theo phuong x)
‘cﬁa san thi san s€ chi chuyén vi linh (i ma khang xeay. Khi do tong momen
cha 18t cd cac lue tac dung Ién san 1y vai mot diém biti k¥ ndo ciing béing
‘khong (h.6-7a). Gia sir tim xofin la A, 15y diém O DAL k¢ lam goe, hoanh dé cia
A1 Ty, con hoanh 4o (vi tri) cha edv vach cang la xg, nha ¢6 n vach clng,

Dry = E 1, (G-1)
. Kegy o .-
e HJ' = i Y
T+ ; _
STL ¥ Ky
— o oo o j=1

1Cbn goi la tam ubn hay témiQu‘én tinh (NBT)
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“nén ta ¢6 bidu thire dé xae ~dinh-hoanh do cua “Am. xoan’

T E Kgyjwi

-1

X Ky
i=1

trong d6 Kgyj — di cieng theo phuong y cna v 1('11 cung ]
Twong tur, ta tim du'crc lung dé caa lam xoan l’i

E I\gullx

i=-1
Ya = —_—,

n

N\ -
2 Ky

i=1

trong do Kgep — do umg theo phuonu £ocua. \'1('11 (,u'nrf i,

Néu dudng lac dun«r cla tong Lai trong 1 khong di qua le (oan clia san
thi sin kliong chi (hm én vi tinh tin ma con In xoay uira, Nhw v ay & mr‘)t 55 ¥
clrng tai lxong s¢ tang thém con mot so khae thi tcu trong lai giam di, Phan- lu'mx'g
i trong cdia cic vich cting (phan lye: ctia oI tua dan 1101) hm dm)'c nhu'r
sau (h, 6-7D) : S ‘

Ta lap phwong teinb cin bang momey :

o o ' n
M o= Pe = E“R*’i”‘" _}_:E“nxis).i,

trong dé M — momen. xoiin tac (lung lén san dang tmh to&n )
: ¢ — khoang c4ch tir Iyc P dén tam xofin A; . e
~'.sx',i .s_‘é‘—‘-— khoanﬁ cach 111' vich clrng den [dm m.m theo phu'(mg T va theo
o )huo*ng ys .
ZRysy, BRyse — tong momen ciia cic phdn Iue lheu 1;h1r0'ng x véx theo phu'()'ng Y.
o Ky higu oy la goc xoay clia gz.m fa lmh chuvm vi clia cie gi’h lu'a dan.
Vtheo cae I)u'u Ihuc i \ N

. o “kf~1-*%51’»:"“
’lmh mumtn ﬂwo Lhuven Vi
; M= Pe = _ Rysy 4 Rysy +

= = Kgy / l51 + K, f_\.\z $2 +

5 ~-‘«:_'“" 1‘”1 %-‘1 + 1\52 cPz-‘z +
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e 3 . ’ R4 4
Goi Ky la di cirng chdng xoan :

Ky = '2': Keoist + Z Kexis?i. (6-16)
i___,“ ) .
Tu‘ cac biéu thuc (() | 3) vt (h 16) la o |
‘ By = o ' - (6-17)
Ky I e

;o

. 'Not hre trong géi tya dan hoi ¢tia san do lac dung cia momen xoén sinh
—ra duge xic dinh theo bi¢u thire ‘

I{l : + I\g\Al == + ]\g)@\],

‘tire 14 . |
M (6-18)

A x

R = —+- KgiSj

trong d6 R; — noéi luc phu trong géi tua do momen xoan M sinh ra;
Kgi — 40 cirng ctia vach ctrng i.

¥

‘ Tmnﬂ ])l(,ll {hite (6- 18) diau (4) lay khi chuyén vi phu do momen xofin
sinh ra huong theo phia (hu\'en vi linh tifn cha san (trong trudong hop kbi hue P
tdc dung qua tam xoin), ddu (=) Iay khi chuvén vi theo hwong nguee lai. Kbi
tinh Ry thi dung K,y vOi s va nguoe lai

Tong noi lue vong mdl g8 tun din b8 duor wde dinh hes b thie
Ky Pe
: ) v i , ..
Ry = P e - Kpisi ——. : (6-19)
. Ll\gi l\x

, Thanh phin thw nh”it trong vé ph.u cia bitu thire (6-19) 14 pban lyc ung
cvoi Lhuv(‘n vi tinh ti‘n ctia san. Thanh phan nay chi co theo phwong tac dung clia
“lwe P ota x6t, voi Ky 1a do cung cta vach (u'ng lh?ing dung theo phwong dé. Thanh
- phiin. thir hai trng voi chuyén vi xoay ctia sin. O diy Kx tinh theo bidu (6-16),

- con K, 1a do cing clia vich cing thding ditng theo phuong R la xét, s 14 khoang
~cich (theo phuong vuéng goc voi phmmg It la xét) tr vich cung toi tam xofin.

Py 3 k- o2 k. P ar Yy . - v .
Thong thuong dé don gian Ia chi chu ¥ dén do cing ciia vach cimg theo phuong

" chiéu cao Litt dién chand ma Lhoi (b0 qua do cieng chdng udn theo phuonﬂ chicu
' day ti€t dién vach cirng vi n6 kba nho).
C Vi du 6-2. Xac (I]nh noi luc lrong gdi lll‘l dan hdi caa sin do tai lrong 010‘
SR g.ty ra. ‘ .
© . Tim loa d¢ cha lam xofin ddi voi uuc x va truc 'y (h. 6-8) theo cic hidu
thire (6-11) va (6-12):

—1(—12)-F 1.6 —20.6

Xp = — e = --5,72:)1-;
‘ 141420 ,
o S1.3 1.9

QA = 1 :1 7 = 'LOOmT' -
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CRbi fye Py

S léd
(theo tryc '

V= K : : ——
: 2 1&51 + K&’g + ngs

[‘51 + ng + [‘gs

1

-
‘;’::

-

£
u

—— = — -
o

R .
-

ke,
Hink 6-8. So do dé xdc dmh ndi luc trcmg g01 tua dan hox N
cua san do téi trong gm gy ra (ung vi dy véi 6-2).

Nae dinh noi Iyce phu to momen XQEHH
M =P, ¢ = Py.572 ghy ra.
Tim khqﬁngcé‘ch' tr ¢ae vach cunrr thdnci dung dén l(lm xodn:
| .s-y:‘;l>~a72f_.ﬁzb s’;-_z%mmz
52 = 6 - 572 = 11,723 5§ = 137,8m*;
83 == S{L‘::‘()‘,(),,Zss == 34 = 3() Om 1 E
55 == 6 — 5,72 =028 ; 0 4)781m2 ‘

l)u cung xofin cua it cd mc vach cuxw th du'ng \dc dinh theo Ineu 11111‘:,

; (b ]b)

R Ix, = 1 59 4 + 1. 1‘37 3b -{« ] .3b + ‘)() 0 ()734 ___‘ )31  ‘ , R
S Tmh néi. luc phu Ny, cta v‘u,h cirng do momen xo.m M= 5,7.2 P gdy
L ““ -«f-—-hgm ‘M‘ : :;——1 6 28. ;" w) a —-n 11313‘; i
L 'lumm lu nhu vm y dm vm che. v mh urng khdc ia cb
Ry = K zso I ‘-—~1 11,72, "w)"w 02&7&,
T Ky 2 31 B
M L ‘.) 79, P

w—“ E= ;f){? 0.2 24 . I :: -——U,l

I{:f: ) :-—" *"Ilga « \5
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| Kiém lyl‘ﬂ‘.’k
f” -+ R” + 1{’5‘ s
(~(J IH + 0,267 — 0,127)Py =

Noi lue theo phuong ngang nhi clia cic vach clng llmnu dung do hrc P ¢
ga} ra fa: ‘

Ry = R, + R} = (0,046 — 0,143)P, = —0,097P,;
Rp= R, + Iy == (0,046 + 0,267)Py = 0,313P, ;

2
SRy = It} + By =(0,909 — 0,127)Py = 0,7820,.

Kiém tra: R, k+ Ry + Ry = Py

o (—0,097 4 0,313 4 0.782)P) ~ Py

Twong tu nhu trén. ta tinh dwoce noi hre theo phwong doe nha cia viach

 cung thdng diang do hye Py ghy rala:
" M 5,720,

Ri—= Ry =Koy .84 . — == 1.6 222 = 0137, ;
1= T e T 251 :
M : -
Rs = R’ == ]\"3\3 X = — N = —0O1 IP
Y x

Xem san nhu mot dim licn tue dit trén cie goi tya (vich cimg thing dirng)
bi€t phan lre gt tra do gio ghy ra la 'nn dirce momen do gio gy ra trong san.
Ta cling di c6 momen trong san de beo Do dink amno gay v T sadit frong sin
tinh theo hidu thire

: M
‘ 0 == - :< ols (6"‘—)-0
B = 620
mihong do M — momen do gio va lue On dinh ngang T gay ra;
L2 ' ‘
W= “IT' o (6-21)
) N

' t v%x L, — chiéu day va chiéu réng cua saw;

"~ [6] — (rng su@t cho phép, Iay band )()A(r](xzw-
- Kbhi tinh (qan, néu o > (o] thi phai ciin tao lai sin d& thoa man diéu klen
((3-20) :
, ‘ \ung quanh san dugce bao biing cic gmng Khi lién k&t gita mﬁng v panecn
,f"san, giita hai panen sin v&i nhau, gitra hai ddll panen san alzip nhau s& dwoc dit -
© ¢t thép chiu udn va dd betong tao thanh cad” dim ném nhd lién k& san thanh

- mot khdi (h.6- 9. :

' (‘61 thép gitra glind va panen s lmh theo biéu (hirc

©22)

oo 1, M
SURR “ T en,
b ong do 11 — momen udn clia san:
' H — {,hleu cao cic gdi tra dan hoi:
: ‘ 9
o H, =5 L;.
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S .
“ COT THEP CHIUUON

ey :
znlz 6-9. C8t thép chiu udn trong cic khe n&i :
) a) gma hal panen san voi nhau, b) gita hai dau p"men san giap nhau

P

W khong plmn & mép san (kpp uura hdl panch san) ih: CESt thép‘

Néu L{uu
‘)))

¢6 thé 1y Dbing nira iri s8 tinh duge theo 1)1011 thuc (6- ’
‘ ‘Theo quy ‘dinh cta Cong hoa Dan chi P, ddi voi nha cao h(m 107t
tln ¢Ot thép nay khong it hon 2¢20 loai £T; hay 214 loai CTs. N

Cot thép gma hai ddu panen san giap uhau gm lén ddm lumm ngang chiu
hre {mh thm bwu thue , R

y 1,74ls
I‘L‘l == ; i
R T (5]
lrong do T =~ tng suil lep trong s ; ;
Luax. = 2,31‘(111111 , o (624)
t1l, o T
Uuay — lure citt i it ¢ T8 AL G

5 — khodng cach gitra hai col (buae cot). - [
Theo quy dinh, ¢t thf‘p nay’ “khong il hon 2;5_2() loai CTjy hoﬁc 2;;514;‘» B
loai. CT5. : ‘ o o

Ntu lmh el (hf'p & dim niin

‘ ) gifra Imx p:men CHY)E lhi vAn ding bidu thue
(6—25) nhuuo ‘ —

. . . - ‘) 7 . ooy o e :
1 = -——(—)-— < 2,0]\7(1{0111", . (()'3')) ’
f‘l;on,r_; do Q — lye ci u o gm tml
. Néu tinh ¢8t thép giita hm “din panc san giap
“'Ixhau £01 lén vach cung tlfinﬁ dunﬂ thi van dunw bwu
;‘thlrc (('~ 23) Dhlln“

T == -—E—L— < .2,(]1:(;[‘01113; '
. U . B ‘t : i R : ‘ :
o houa do R~ phdn luc o gm tua'; H"*]’ 6 10..
‘ ~L.‘~—-chueu d(u clia vmh cing ihdnrf du-ng [Bidu dbungm =
. sudt tlé'p .
Bwu do ll’l” sual lmp tnoxw‘ san nhu- o hmh 6-10, trcmg sam.

b) Iznh iuun mwh umq Umnj a‘unq - ,
Ntu cie, v mh ¢ u’m» thang dlmﬁ o i dm xng (trén mdl Imng) lh1 trut.
mc dmw cla hu hong gio qua 1am mm cha nh" NIUm,“n xoay - dn le" tam
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, gm ra sé kh(mg co (1)dll(7 khong) Ta chi ciin phdl xae dinh do (u‘nn cia vach k
cung thiing dirng va do cting tong thé ctia nha. :
o+ Néu cac vach cling thing dirng bo i khong doi xung thi ciin ])hd] xdc
©dinh- tam xofn A cfia. nha, khi do ta s& Iap truc toa do rhu o hinh G-11. Khi
I)lct ﬂuoc khoang cach lech 14m thi ta tinh dlrm momcn xXo0ay. b

x5
I U -7}
ey
e o b U e o R
Hink €-11. Mot vi du vé cic vich cing thang ding bo tri
khéng d8i xing (trén mit bing) va cic vich cing co do
cimg khéc nhau.
Bitu thirc dé tinh toa do tim xofin ctia nha nhu san :
h S 3
Xy == ._._],..,',..,
A I 3 (i 3.0 (
oo
YT S (6-27)
AT TR

Tir do ta tinh duoc tai trong gio tac dung vao toan bo nha. Tai ilrong
. ’néy duoc phdn vao cac vach cing thing dtrng ¥ 1é theo do cung (boic momcn
qu.m linh) cta chiing. Ta ¢¢ :

X P,l=~PYIX] + P(]\pw — &a)+ 1\()p\ —~ 1Y) (5 -—-.‘l‘A)in;

o - Dda 0 Ddgi(ei—a)? 4 215y — ya)?
py = Pelyi oy BP(Xp — ) o Prlyps — yn)
: szl o EIX)(LI"—' L-\)~ ”‘ ZJ\I(J!""’ l’ﬂ)z

(6-28)
(Jl"‘UA)']yi:v ’ :

'*’;txong do 1 P — tai tronn nam ngang theo phuong ¥ v y;
P,,, P,‘1 — t‘n tr ong ném ngang theo phuwong y va x ¢t vach cunq i

1 02 s
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JA———khoang, cuh tmh T, (Am xo#in A dcn tam toa
, trirde, duorc xic dmh theo bleu thuc (()—27)

TAi trong nim ‘ngang lr uyén qua vich t;uncr n¥m ngang vil du
“¢de vach ciorg thing ding 1y 1¢ theo do urng cia Lh'LII]U Tt bidu th
linh duo& plmn lwong i tr nng ndm g ang o 11101 vach mnrr 1hdng

ditng lhcn chu kién’ chm uon b : ' S
D¢ kicm tra an tcmn m uu dinh clia (dL \d(h cung tlmun du*ng,f'"' )

cac dicu kién sau diy @ ‘

(rng suil khonu virol qui irng suit ch() phep (ua I)elung

do udn trong pham vi cho phép; :

do gay lmng, ‘phamn vi cho phép ;.

trng suftt chiu cit khong vuot qua u'nl_; suitt chiu cat (ho pht‘p

I\n m ira lhvo diéu kicn / nbuw sau: ’

—LJI\Z'——

— khi e <
’ 6
- A\. ' : ‘ :,‘~ - . L 6- ‘ ‘
A e
— khi < e, = ——{-
6 3 e ~

RGO

*

lrong d6 o, — Ung suil plmp theo plirong 2

LN — Lipe doetae dgug fon viel oing th ang ding (ub-120]
[ — chitu day ciia vich cung [hdng dirng ;
a va e, — xem bhinh 6-12; o o
.Lt ——Lhwu rong cua viach {Lm,r,,, ,
no=m —2 R (6-.51)

I‘.F—hv s xét dén sy phan bo Lrlw sulit Lhong, tuyén tinh, .-
tay bdn : o ; R
o f-n,~117n khi 0 << n <06 O (6-32)
| 0.75 kbi 06 < n < 2 RG
[ah‘] - wny Slldl cho ph(‘p (lm belouu (lung aé linh loan o
© Khi c). > [r-m] Hu phdx ting mac be(ong de o cw ong_, do

~ tmh toin I(m h(m

~ \'wc, kiém ea thw cie dmu kwri 2,3 vii 4 khong ¢6 gi
’ dl(‘ biét (u-m Lhuorm II) SR S

“Sau khi tinli duge r,:‘(il thép, kiém tva an loan v On- Hmlz 6 1 Mat

dinh thi cin e vioo bidu d6 (rng sufit clia che tAng  dé (hnn cﬁt cha vich cungf

mic bétong thich hop, o ‘ e ‘ thang dung “
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¢) Tinh todn nén mony.

“Ciing nbu di voi nha cac kidu khac, gidi phap nén méng cho. nhd khung

khop duge xic dinh theo didu ki¢n nén dit cu thé. Tuy theo nén dat ngwoi ta-

© ‘¢ thé ding mong néng trén nén thien ohién (mong don. mong hiing, méng be,...)*

. 'mong eoc hodic bién phap lam nén nban tao ndo do. Vi¢e linh toan 1hiét k& nén
~mong thuyc hién theo diing nhimg quy dinh cla cac quy pham hi¢n banh

(TCXD 45-70, ...) va ding nhiing thuat loan théng dung. Vo .

~ o7 Cht ¥ riing khi cung lam viée véi non, do cung chiu ugn tdng thé clia nha

- kbung khop dé L& thu (va san biing) do hin khong déu ctia nén 12 do che vich .

- ctrng théing dirng tao ra. Thong thurérng nha c6 chitu rong-khong lon, theo phuwong
~ ngang nha bi udn khong nhidu. Trai lai kbi nba cé chidu dai lon, lde dong lun
" khéng d&u (theo phirong doc) [6n co thé diin dén nhitng nit né nghiém trong. Vi - .

~ vAy trong trudng hop nén dit yu, mét mit phii o gidi phap nén mong 81, mat

 khéc ciin ¢ht ¥ ting cuong Ao ciing chin udn tdng thé ctia nbha b

dng cie vach cirng
‘lhﬁng déng lién tuce theo phuong doc. S

4. Tinh toan theo tii trong déng d&t. ; o

B tinh todn noi lye do dong dit gy ra, nguoi la gia thidt la khong phai (it
‘e cac cHu kién chiu Iyc déu ngam chiit vdo nén, ma chi c¢oé cic ciu kién phin
~duw6i dwrge ngam chiil hodic ngam dan-hdi vio nén. Khi tinh toan theo Ie tTnh thi
tai trong cong trinh dwee #dt & 1am xofin. Chinh (A trong nay s& co lién quan dén
t4i trong dong dit. Cin ol vio quy pham dé chon Ldi trong dong d&t tai cao do
cac vach carg nim ngang Theo quy pham, Laf lrong dong dit (ndm ngang) & tang
thit jlj=1,% . «n—1)] awoc unl theo bidu (hie

Dy = Py d k. (6-39)
“ trong dé P; —= trong lwong ting j (k& ca hoal tai) ;.

S d — h¢ 88 dong ddt, phu thuse clip dong dit, 1iy theo bing 3-5 ;
ky — hé 56 tdng, phu thuoe thi tu ting nhi, 1y theo bang sau diy (theo

SZNS —57):
S8 ting nha A
i 2 3 4 | 5
1 ';s | 27 1,9 1,3 1,0
I 3,8 3.3 2,1 1.8
e | 0 3.8 3,2 2,5 .
1v 34 29
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Ta: hong d(mg dat hw dunu lheo ca )her‘ng ngang v phu ng
0 ldnﬂ ], lai lmng dong dat sé. plmn Vi cac va (*h clrng th,
' theo du cling cua (*hur‘g : AR , S '
: o ' - 1),,__r13n1,(11 H,—{»ngpdfi,

‘ ’_honff do I — th cung thing ding i ; . : :
L g — h(- $0, phu thude die tinh cHu lan cha \d(h au‘ng th.;mg, dunn‘ d
' h‘u co 15 ¢ira), iy theo bang G- ‘

R Bing 62
Tri s6 caa he¢ 83 3 Lo

B Die linh ciu Lo clia vach cang thing deng ...
dic €6 hai day 16 etra” | ¢6 hon diy 16 ela
1,5 0,9 . 0.8

Bing 6-3

Tri s6 eua cac he sé n va ny

I | 1y 7y
<+ | om0 ,' 0,20
‘ |
‘ ‘ !
Ny v np — hé 8§, 1dy theo bang 6-3 ; N~
R S T
([F = s .
; LF;

if

P,,-——— dxen tich mat chm lrc ctia vach ums thang dieng { lancr i o
Pa — tai trong phin b3 deu do dong ddl gdv ra theo phumm doc nha'
l; — chidu mng, chiu tai trong cta vach cting thdng dimg i

Sau khi tinh duwoc thi trong dong d‘at lai cac mh cu’ng nfim ngang ta s
lmh du’rrc ummcn {ai mox .s‘m va !mr I‘a (*o RS
- | : ‘f‘[ﬂf = 111 “ i 'k

o ,Mm == 1;2 (u it + n ,2)

lumg d(’)]li’} 112; i“f"Vr;‘l;k“",@xg ; ‘. I\(‘ll‘l hmh (' H ST
S sinh momen niy (do. dnng it gav m) voi m(’)men d() glo gd
Ijh-uong hcrp bat 101 uhit,( ) L‘hu tmh toan cac mang' urorng

1. Chung t61 64 rmh to.m xho truung hqp 5,10 cip 32 v déng d&t cép VII
‘momcn do déng dae g&y Ta a cac sin iun zgap ba Ilin 50 voi gm gdy ra;
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— Wiy =: ‘Bn N
IY ht .
. Wi, = By +Bia
‘:‘ m ] hl ‘
.- Wiy =Dy + Dz 4B
o ; I hs o : B . o
3 v . : - : — : Wia = Bur-&ﬂiz-fﬂ:«}ﬂq{ :
\ ~ . 4 Wiy =Dy +Dia+ Diz+Dig+
Hink 6-13. Tai trong dong d4t & cic vich cing nim ngang. o

.

5. Xét dé cong xodn cia dam bién chju lue

a) Khai niém ‘
; (,d(, dim bién chju tai lroug lruyén L lwong, sin, dim gita toi réi sau
d6 truyén cho cot bién. TAi lrong sin va dim gitta xem nhw lac dung léch tam
'd8i voi dim bién va lam cho dim bién ching nbirng biudn ma con bi xodn nita.
Poéng thoi mémen xofin ddm hiér g gay uén chn ot bién, Theo quy pham, khi thict
: ki nha uhicy tdng cin tinh loan mémea & cae
da bién, eot bicn va dam bio cho cac ddm hiéi
dat do caug can thi€t. Ta chu v loi cae dim
bién & khodng gitra nha. Trong mét pham vi
phil dinh thi ¢6 thé xem nhu tac dung gay xoin
chi xay ra tir mot phia. Khi do ¢6 thé (inh lodn
ddm bién chiu xodén theo phuong phap don gian
thong qua viée phian tich sir phin phéi moémen
gitta dim bicn va cal hien.

Theo phuong y (ngang nha), ta gid Lhidt

‘het di¢n cot nhw nhau va khoang cich gitra cic
¢Ot bang nhau (cach déu nhau). Theo plmonrT X
(doc nha) 1€t dién cot va khoang cach gifra cic
cot ¢6 thé khic nhau. Déng ih&i ta gid thiét
~1a tai trong & mét vai nhip khong ddi va phfmy
bg deu. Ngoai va con gia thitt dim bién ¢6 thé
xoay xung quanh true lrong lam cia nd va ty

. Hmlx 6-14 So 'do bo tri dam blen, 1¢ kich lhu Oc cuacac dim bien nlnr nhau.

| tai trong vA mdmen : -« b) Cot bién vgi dim bién va san
- a) mit bing; b) tdi trong; -

¢y momen & g6i do két qui tioh e Ciing gitng nhlr;ciiu l\:_u).;s:im niim, o dzl.z

‘todn. buéc 1;d) phu trén, sdn dwoc tao thanh nhiung hé¢ giang de thay the

bUUC 2 ~ ‘ ‘z‘khung Chiéu dai c¢ta doan giding linh todin bing

; . SRR S khodng cich gitra cic ol ()s hinh 6-14a). ‘\rlomen

[ nrmm lun nhél Lua $an’ G dum bxén 1; momen Ion nhil & nhip bico la do tai
‘hong 1hﬁng du‘nu smh ra (h 6 Mb) -

.
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6- H(, d) S
k3 — h¢ s8 bruyén lge cia mumcn bxen, tmh todn thu) ph

(quen - thu(}c, ; :
— mémen ngém cua bdn l‘u vi ’m 1) bﬁt ky o ddm blén'(tm.) ~

mot dam (h 6- 1:)) chiu tac (lunﬁ cua momen mgy tu' dam blen, m(")me "-5'111;, lluf
diim lién tuc ban san vit (3 trong phan b ¢. T cac Didu thic tinh- gbc x0uy. cua
dim da blﬁl goc xoay cita san lai vi tri y & dam bién xic dinh lheo biéu b
B Y BT A ‘
e == My ——= + Myy —— + = “
¥ T Mo gy T OUVSE] U MET

hoic * . . R
‘ e gl \ T e
Py == Qg y - ml e e e 6-40)
7 ot GEJ 24EJ S
mnﬂ d(’) | — bwoe ¢ot cia nhu) bién theo phuom, 1(m) SR

- E — modun dan hoi cda bétong (limz) ,
J'— mémen quin linh cna sin hoite’ cia ban dam co dueu rong Im theo\

phu’o*nﬁ y(10=4m%y; .
g — :11 tmng phin bé & nhip lncn (lim)

(2 - AA)I
Uy == ;
| TGRS
‘Vx sin cuug dong thori Lun vwc w:n ddm‘ mmj - 4 i

"“khxe‘n nén ta c6 cac didu ki¢n sau diy ¢
N 1. Goe mﬁn (cung ¢6 thé goi la gf)c khi’Sn'f SN
- chd) ctia diim lnen Diing vi ph:m g6¢ xoay ctia oA
sin ; o L : -j---m~ B ;
1[ 80,1dq __drps + l‘ dq md% (() 1*) Hn.lz 6- 1'9 SU ds ﬁ’é :mh s
ooug

bu momen cua san : a”mom 1 X

llOll" dU 00,1 - goc \oun cuﬂ ddm bwu (Lu 0 lm do momen xoan 11{ e
: ‘ ddV ' ‘ : S

1, Tinh tosn. thw phucng nhxp thon;, zhuorxg ho.x:»thcn cac bang
B 2,,,:;4u day s¢ ndi lu ‘
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o Fj0’1 T= s . (b-»’id)
R , ‘(Jt ) - .
G — mﬁdun L,hono (.dl cliia vat ll(‘ll dim bwn, vOi IJclunu klu he sb

- Poisson p = ]}6 thi :

R s (’_——--I-I,
T 14

—

- J, — momen qudn tinh chonu xodin clia dam bwn :

o b3 o S o + E
e M 648
127 g (1 1 _) L
k b d — ku.h thwae gt di¢n ddm- bién.
Tir bitu thire (6-12) ta suy ra bidu thire ctia momen xodin ld 7
v, =L fe | (6-15)
01 dy T
; Vi phan momen xodn cia didm bién bing momen uén & ngam mg,
- cna san : _ : o
d)M, : ~ .
dy — My = m,dy, ; _ (6--45)
o dy '
~nghia Ia
M. I
R [ (b-47)
dy = o ‘
LAy vi phan bidu Lhire (6-45) ta-¢6 :
1.7 I} %0, ‘
S Co2e (6-18)
dy - Ugnt dy? ;

LAy vi phan hifu thive (6-40) hai ldn lién ip i ¢o

9
d°oe  aydim,

el 5 D k 6-49
dy- dy* ¢ )
Tir cic bidu ihie (8-47), (6-48) va (6-49) la 6 -
| 2, ‘
d m;,, . Beamyy | (6-30)
T . dy N N -
hay la : ‘
; 2 ‘
Aoy g, = 0, - - (8-51)
S dy o '
_trong do .
e pr— Sou 1 (6-52)
. (14 ( 2 e I\ 4)/
\glnem tong qual clia phuong trinh (6-51) la:
: - mgy = CchBy -+ Dshpy, (6-53)

‘],?txonﬁ do C va D —-Lé’lc hang s0 tich phin, xic dinh theo cae dicu kién lnon tai
T y = U (diém giira). ~
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Kbhi déim doi ximg thi

ngln‘l la D=0 (h 6- ln)

- Cho y ==+ thi : Doy == Mpy VA m co e

m

- C —i—:"
; ‘ Lhﬁs : '
h()nrf do s — kich thude (‘hmu dai theo phu'(mg q(m)
m, — momen ngam cta sin tai tryc cot kh] y =350 ddm Inen (tm
Ilr do ta du'm‘ : : : o
L thkl
: Mg == Myg———e 31
, ‘ - ch@s.

Tir cie bidu thie (6- 11) va (6- ()6) ta co Iueu thire mom(‘n vda“in‘kf
ctia ddm bién la : :

c¢hBy . m shpt,
Mye == mgy | ———'—J-'-’—,dyf:——ﬂ- . Shey .

‘ chfis . B chBs
o ) . . . -
Nhw vy mudn co V oy ¢fin bitt momen ngam mo, ctia san & xi tm cot
- y) Hi¢u chinh momen can banq o ‘
I)c tinh momen ngam m,,, diéu kién du cho momen C'ln ban BRI R
e + Qg == O ' : o (6-:)8
trong do @ — gOr xeay cu oot ) : k : ’ e
s — gOC X0ay cla sin hu Vit y 2

-a

*(oc -.waq i et

‘ Tri 86 phan bd cua momcn ngam viv momen
xoiin & cot bién déu vt lom (I, 6-16).
k\Iomcn xofin 1ai truc ¢t tinh theo bitu thu'c

“‘r’“ kG 30)

23
SN

o ar.

TRUC CET

,‘w“ == Mgy

Cace u)t bién sc bi mm do mmncn \oan o

trj 'i() 211 .
Ta xidc dinh uoc ‘coav ctia cm theo hleu Ilnre
T g s ~ — =

\ ..111{33 o lr,, '

~ o (6-60)
xR oW
lrong do L5 e “hé 56 xét dén sy khac nhau vé c*hwu '

cao ((I61 \'(n mot ting tlu 115‘—% ()) Hmlz 6- 16 Sa ‘43 tmc‘c{’:t ()

iy ?co Jy o he dc xdc dinh mémen ngam & cor
‘ 1‘5 TET T T (‘»‘ ['1) , (h) va. mémen xoén (c) '
TR ve.m |

Iy va Iz — t‘hxeu cao cda cot hlén (m), xem- hmh b 17
J v J u = nmmcn quan tinh eua ol h én (2()*,, ‘miy,
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B6i voi cac cot bién LS tri khic nhau bt gc iy theo hinb G-17.

B
e ma-‘-“'
) By Gcoaq'
Rt o J
- .
=
T

dy

Hink 6-17. Tri s3 @, tng voi cic 5o do b3 tri cot bién
khac nhau

* Goe xoay cda san

. . . " . . .9 . , , B N > s :
I'tr bidu thire (6-19) ta ¢o bicu thire A& tinh goe xoay cta sin & vi tri =25

nhr sau :
(0 — by - / e

Gas T Mgy —m o e o MYy e (H-12)

, 3ET 24K
* S'tr can bang moémen

Sml khi thay cie l)u‘u thive (6-60) va (6-62) vao bica thive (6-38) viv nhin

g
Mo

- voi dai luong — ta sB dwoe hiéu thie dé tinh do cing:
S : . I h ‘ .
- K ==z — . — . (()-63)
‘ . 'luﬂ l

4 » o . - M -
Ta ¢6 bicu thive cin hing momen :

mos[ 12K _ ths 49— .‘,IJ:E—/——— — 1y, (6-61)
o ‘ (1 + £5) Peu g 1

“Tir bidu thire (6-61) ta tinh dwge momen ngam inge ctia $in.

~ _Khi y = 0 thi moémen ngam clia sin s¢ ¢ {ri s nho nhit, nghia f lrong
“dai dé s¥ xvdl hién mol momen rhip vit 1o, VEn d@ nay clin thitt cho khi xé
*dlt‘l] kién san & phU'(mu y=0viy =s,

() cot Inen s& ¢6 momen xac dinh theo biéu thuc

; My = 2M,. (6-65)
Mémm M, i & cot bién s& duge phin bd Ien didu cot durdi vis chiln cia cot trén.
c) Cnl bién vgi ddam bién va sir lien k8L ciia nhiéu (dm ban dam

; Dunfr phlronu phap tinh toan dua vao sw cin bing co ban ndu nhu mot
lam san ban dim dwgce k¥t thic & dam bién. ‘
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- (3‘\‘\'i"tyri bidu dd'fnumé '
. Tt A ban dim d
”tmng dén xung héng nl]axy

‘hén lm llu gip’ mot momen- d('
o mome qlmu lmh hdl

‘(;)t ‘bién chi

;) Trudng hap met: dam qizru (. 6- 16)

()‘cho fién kTt han dam canh ddm bien ])hdl €6 che dleu klen sau day.
— dDi v (Lim (1-?;_, ‘ o ‘

L}i + Pda =7 0;

— ddi vOoi didim b+
(Pch + 0 “— ({‘uh - 07

mng d6 @ — z,m \oav clia. L()l bién [twong tu nhu' bleu thm (6- 60)]

Oyt M) by
Peh === o T
X (1 + l\‘s) ?C\JE']LI

Pda — goc xoay ctia dim (goe xouy  cna sdn ban dim tai mut dan a),
[lun‘nrf tyr nhU' bitu thire (6- IU)] ‘ ‘

%

SR 5 8
- ‘1[“ Q—ky M, AR
e 6E1 T T

Pabr — gOC xoav cta dim d:

()L- ; S,EJ : ?2411‘]

0 — goc wdn coa didnr bién, xem nhu mc;t ddm ngdm h'u dau chlu tdc dung
b um mémen xoin co Lri 8 Voh dat Lai nlua ddll‘l :

: L‘l[ﬂh §

,.  FN - T 2(111,{

~ Néu th_ﬂyfﬁ = —g’T Ethitacor

7‘] , M,,,, s

f =L
f) L,

Tln) bleu thue cua cpcx,, <pa,, Pdbs 0 wm -'c‘ (heu kw kG—GG) (6

a thu dmre he. phlro‘nn trmh xa@ dmh mémen M,.

& | ‘ﬁEf
‘xc ‘ so hmw vm

‘ ,;’a wx Mob cu a ddﬂ] b u’ vi hl dam ]m‘*n Ll

. (2+ ((5 ',*‘ [€4) "‘IP“"'I'; QS»M“?" = e = My

vt
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@ "‘ a5 + g — AJ) Moy + agll os = “Tk ~ My, (6-73)
ll;dng‘ do ’ | ' o :
(»15, = == Lo -T‘L; ; 6-74
(1 + ks) e Ju ! i (6-74)
L J s ' : R
:7.‘ . —_—. . "-"f’
e T o o (6: ’;’)‘ |

. I\hl gxcu cac phuong trinh (6-72) va (6- 7%) thi L3t nhit 14 danh s& cac momen :
My vi Mn, caa dim lién tuc ma ta da hitt & each giai thtr nhitt.

Momen M, s& lam cho diim bién phii xoay.
‘Moémen xodn tinh theo bidu thire

J[nb
2

J[x ==

(6-76)

Bitu d6 cthia mémen xodn nhw & hinh 6-18. Nhitng cot hién s Lidp nhin
momen M, xdc dinh theo biéu thic ;
M, = Mo, + M, (6-77)
B) Trucny hop hai dim giiva (h. G-19)
Tuong ty nhw teén, trwomg hop nay la ¢o:

— 0Ge Xouy cun ool

) ?
=S
- M 2M
+ 4 — b) ¥ O]
E : 1 Qe == ( 'C“+__ o - : (()~b)
N = o (1 4 kg) zeu I |
. — b — gOe xodm cta dim hai ddan ngiam chio
R == hai momen tap lrang :
- E ‘ N |
) 3 . 7 ,Uab.\f e
: (} =2 | — . {(6-7)
: \_, 3 IJ, ’
M= o !

Hink 6-18. So dd vi tri cic dam vi Citing nhu bréin thay edc hi¢u thiee (6-78%)
bidu dd momen xon trong tridng vit (6-79) vao ciae bicu thie (6-66) va (6-67)

hop mdt dam gita. ta ¢6 bicu Ihire dé tinh mamen ngam ectia diim
a viv didm b nhae sau
, . a0t o
(2 + (15 —— .‘I.'4) ‘1108 + .2”541[01) == = l" = ‘[Ld > (()'b())
; . NG e .
(2 4 205 -+ 200 == Lig) Mop -} g Moz - -LIT—- ~= My, (6-81)

Momen xofin & diiu diim bién gitra (iim a vitddm b linh theo Bitu thie
‘],‘\, -z j—[oh» (6'82)

Bidu dé ciia momen xodan nhu O hinh 6-19.
-~ Cot bién s¢ ti€p nhin momen M. xie dinh theo hidu Hnie

My == Mya 4 2M o, (6-83)

1
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‘(FL + Bb + v"dh ==

0

‘C’

o T Pe == (} :
Hink 6-19. So dd vi tri cac dadm va bidu 40 S tp“ + 8. 4+ e == } 6 ?)
moémen xoin trong truc'mg hop hai dam gita. - 'F}*U‘”Jf-é e cae ‘”‘" (, - ) va»
o (6-73), & day tla u‘)“m( “bidu ‘thire
{inh momen ngé m Lu‘i e dAm g, b v e nhu sau B TGS

ey

(2 -+ g — [:4)‘\] ox 2![5 My + (ISJI:QVC = - "%”'m'vfll}gi
(2 + 2atg + 205 — y) M,,b—-[-_(«rs—}— ag)M oo+ g go == — —ﬁ’i—- - Wﬁ,

(24 ug + 2 — & ) Moo 42 ('15 -+ ”b)‘uals it di s man e

‘ Bieu {hire d'c linh mumvn Cxoin &
- ddm bién gifra ddm « va diom b

Moy = M, - (5-9%) R St
é ) N - | IR
3 | S "k,“i giﬁ'ak(ﬁim b v dim ¢ AT ¥
o . . ‘ “ k ;,‘kk N A
v“ - ’) NS 1)

Bwn du mumcn \oan o luuh 6- ’(} “J&x"~ t" ‘
F 4- B

, Cc)t Inen 58 1idp nlmn momen My
o xd(' dmh the() bidu L]urc o BT i H“‘I’ (”2(' q‘j a. “hon ba dar

IR ' oo dn momen xmm trmw mmn op ba dam s
11,_“MN + 2‘.1‘,, + V;c (.) 9)) S ,, g*

) I‘mroru Im p hun dum qum (h h—)I)‘
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(Moy 4 2M)s

T3 R e (”‘g’)
7 (11,1, + Mge)s :

0y =—= —

% =< AT (*)98)

CdC d1eu ki¢n cin ])dnc nhwr che biéu thirc (6-87), (a 88) va (6- 89)
Tuong twr cac bidu' thire (6-90), (6- 91) va (6-92), & day ta co: SR
: (2+(15—A4) ‘10a+ )(1541I°b+ )(15 ‘[oc:.'_.— L

T "‘ k + . _.a ) 2
v 4 T B (6:99)
o o (2 + 205+ 20 — k)Mo +2(us + ag) X 7
< "X Moot a5 Moy — D Wy G100)
< .
o ] (2 + 20, + 4ag — k) Moc + 2(ag + ag) X
‘. clz ‘ - . :
< a X Mgy tgMgp == — 3 — ¥T,.. (6-101)
LT‘T T Li |
« L 1 Twong lw cée bicu thire (6-93) va
" Hinh 6-21. So d0 vi tri cic dim va (6-94), & day ta c6:
bigu dd moémen xo04n trong truong hop Myp = My 4+ M (6-102)

bdn dim giira. Mo == M.,.. (6-103)

Bitu do clia momen xoiin nhw 5 hiah 6-21
Cat bién s¢ 1ifp nhan momen M, xic dinh theo hitu thie
; My = M+ 2Mop + Mee). (6-104)

N€u nbitu hon bén dibm gifm thi ngwoi ta s6 phin DG momen theo diim
“Mén tuc (nhu Lrwing hop bha dim giva),
k d) Vi du tinh loan.
Vi dy 6-3. Tinh dim bicn voi han san hétong mac 390, Dim co nhicu nhip
p : bing nbau theo phwong v, Diau chicu vong theo phuong y Ling 1m. Tai trong san
g =04ty p o= 05t m viog == 08 m. Cae 5 ligun cho treoe: d == 0.14m;
od = 23,10~ m*: s = 3.0m va I = 4, m, dim dbién ¢o lan can bé: b = 0,18m;
d = 09m vi J ==149 0~ m* Cot bicu ¢ kich thude: b =0.5m vii d =
7.._."0‘9111 bo dd tinh toan nhu & hml. G6-17d. tvong do: g == Ny == 3.2m ; k==
. IR = R U [Vl

' Flnll toan momen ctia cdl 1y theo bing ctia Angert!) hoge cic bang tlinh
s&n doi voi dim lién tuc): :
‘ iy = —(0,J071.0,1 L 0,6336 . 0,55 1,5 == - 141 {m va I, = 0,267,

Tinh B theo bidu thiw (6-52):

23 10-% -
— \/ S0 o0,
- 0,_\)7) 14,6107

1. Anger — tic gid quyén sich < Tinh dim lién tuc bing bang cho sdn ». {7Zchoteilige ein-
* " fluBlinien fiir durstaufendi nger Berlin — 1943),

14
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Buée cot go=
'lmh do u.rntf thm hl(‘ll 1huc (() (ﬁ) ‘
K= 2,3.10° """-:; 0

2,3.107" g7
A4 10747 4,5

Tinh modun ngi n‘ik;lnus ¢t san theo bid tu thuu (b ()4-)

120,37 0,92 -1 ¢
[ 2 7,0’3’_;. ) e 2 0,257] Q:EJ__‘.. (“1,11)
(1 + 1) 10,527 4t
- U my = — 116 tm ;
Tinh momen ng,un o ml 1 phia trong theo’ bwu t‘huc (bmh)
myg = — 0,267 (—1,16) — 14 = —-1 10 tin
Momen xofin tai cac lrue ot tinh theo bidu lhlrc(hfaﬁ)).
My = — 1,16 :: L = —2,05tm. |
Momen & cuL ])wn tinh thco bicu lhlu (6-65) :
M, == 2 (—=2,05) = —4,10¢m,

Dunu momen ‘m(m & col bién dé tinh un:f sufit chiu it d() Jq xoav*
. gy == (3,00 — 0,25 = _.mm ;
Duuo Jneu thtrc (6-57) ta tinh (hx()(

J[xr — 11() . ]’J{ Er i I /n tr,
t) H2 2,15
& day shLy- == shi) .v‘).‘_)."') == 1,97,

Nhirng. ddi & nhip khi y =10 hi (hAg == 1.
Momen ngam tinh theo bitu thlu (6-56)

oMy, s= o 1 16 ——l—- sz ~—U 46 lm
S ~ 2,48
;\fI'Cjnlt:x) ngim & (()l 1 phia [mn«f unh theo buu 1l)m (n-‘?&)
L omyg = —8,267 (—-n 46V — 1,11 = - - 1,290m. )

\m mél 111( cht 7t lhx co unn ‘»uat lwp Te == .)ll L(;[Lmi

Néu chl co mumcn x0in V“ thi unn“ suit Liép. w e
~ o= 194kGjem? < ‘)Ul\(r/un—* -
‘Lum Cung u'ng sn"it lwp do udn st la: Do , :
" ‘ Te o+ .,.,) 0 4 19,4 = 2, Lu,;cm- %1,(,;
fx‘{th du (;- Tmh ddm I)mn vm d‘un hau san bvl‘(mo m.u ,2.2"

W

*‘fbom() ()m
" o va Jx = 12,2 ] 10""‘m4 V’i tll v klch thuu
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Tinh ag theo bida thiee (6-74) ¢ _
SR 6 62,1074 3.2

a5 =~ = 0,75,
| (T Da LA 0™ 15 _
Tinh ag theo bidu thie (6-75)

VRS IRLI (1 R s

o ; 2.2 107 A5
“Tinh thanh phiin (4 trong @

1’1(; R

- 1,18.

4 15
Tinh momen agim cda cac dim theo cae bicu thive (6-90), (6-91) vz‘t_(G-92):‘ E
SR Mgy A 1.5 Mgy 4 075 M = — 5,48 o
\(3,7:3»”0“ -+ Db Jiob -} 103 Moo o2 —2.48 5
I3 Mo - 3,85 M - A8L W = —5.48,
T do rit ra e
; ; Mo oem —1,721m; Mgp b= =062 tm va
. Mae oz —37tm, '

.y - . M . . L, L% 4. -
Momen ngan & ot £ phia trosg tinh theo bieu thiee (6-28)

— (=211 = —3.48 tm, '

s

“!‘jlu o —i),207 (‘~IT_’) —_— 211 = :*’1,6-.’) tm
My = —0 26T (=062 — 911 =2 —1. 90 tm

— i) e b im,
MODICH Yo G Rl O gk Beda Lidth wdn gova

(6-93); |

H oLk oo Dicyg v

Ly

—0.37
1 L

— ==L

BT | N0 g
’ ’ )

Nhirny, cot bicn st {idp shan memen Y ooxie dinh thee ndu thie (6-95) :

‘/ e VT oy o AT o —33G
Vi meob foe et 3050 87 g srad U0p Te ws SRIBESTUHE
Tee aomen sobo b LAy e Gy stad diep da

R rjem®t

trinh xav dung e brode dEn nay,

s? xiv bang goclr hobe cae vat lica

o khung thered

-~

yro chi dong val teo
Leach nhiél, caeh e un vl
t‘1':‘]1()11{_{ t€p nhin wodl by o
(gio, dong dit) 1 vi phie

au iy voi phong khae ma xem nhw
e & khi co @i trong ‘nim ngang

corag rid oo nen dd tham gia chiu
- lgee. Qua cac thi jidu phon Heai to dong dal gy ra G mel st nude
cho thily ring. nhd (0 do cun TUNALY ooy fham gin chin Jye vor khung
,jnén' ph:&n gach da chin sy phi hoai kEiha lon nen nhw khi tinh toan khony
k& dén,

116

http://vietnam12h.com




Céng ty Hoa Chéat Xay Dwng Phuwong Nam

:‘thf‘p thi ph..m
“hinh 6-22). S , e
' Kha u:mg chiv Iuc clia e ;zh '“E;h’t’zcr{ {ré,’ :
‘bidu thie ~ T

ga (.h‘ Xy

(1(')T<Tli‘<)*i' ‘ XCI‘H ";mu mnl lha.nh ¢

. 1'
X, = __._”_._"_{i:.f 1,7,

llom do Ry — Lu‘OIlﬂ do khoi xiv cat lhun mﬂch Nird nf'dlm .

kg — hé sd xél dén Anh hu-o'ng ;cua gach : dsi VoL dach xa; (1'1(: l?a'y
"h‘fing 0,5 doi vaoi gach \{:lv €0 10 lay bing khon i

g — he so x¢l dén anh lmo'nw Lua Io eira s L t, h‘»-—- \ccm hmh G 2(1.'

Wt' ) s . ) \:\I’&i . .
777 A | B D AN
W,a s o Wia ~d -
: : ‘ 4\\ ‘ |
AS \ . ' ~>
Via Xt
. N ‘\
Wi N i
DALV, -
~ S,
Wig — )
\\ ;\\\‘,” .
~ :
el ;glv ' \/;97

Hink 6-22. So db tmh tofm tudng 5&(‘1 chén trong khung b(.tung
a) thtrc €, b} thay gach bing. cic thanh chéo.

- Ntu twong xdy dic {n 1}7 =1 n'«”'u g-om Xy o6 10 cira c‘
}6 I va (-hwu cao. 11(. < inb NG frong ditur Im-u fi, {1 f_ i

Ky 3:0,:., ;1 — 1,51 [1—- n,z:) (1 — T)] f’* o
| ‘ B lc

.

S

llong (Io IJ he— theu mng Vd chwu cao (ua io ¢ira s

‘  11‘ — ahu;u runff nmnn urcrnﬁ

; I' mnﬁ trurmn ho'p khx Lt u‘(:é me‘n Lmn ok h 11311‘0(‘ nhu nhau va
do ctrng ctia khung va philn ;,r,mh xiy nhw, phau thi }«h’l n:mo chiu he
thanh th:‘() tren hmh f:huu nnanﬂ “w dmh lhc:o hwu Ehtr‘ '
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“trong d6 1 — 80 l!‘lllhhphé() 3

’)\',,-:.\L‘ Wea B (T

H o — tm 11 m)ﬂ mim ngang (gi6 hoic dong dal) o ldll" n;
8y — hu\ en vl ngang cna lan;:, {rén khi tac (lunfr mnt dun \‘i luL
¢ — dile lnrng do cirng ena phiin gach m\ K

K

: ny 7
, ln — mot nwra Ll]l(l] dai va Lhn:u rong cua phdn gach xay (cm) ;
ng = -Lé——n(; PO . ([,-110)
((11)2 ~ -
= 121076 [ng(ny —‘))+2,93] SR (E 111)1
ttg — hé s ; khi phdn gach ¥ty dic thi ng =1 ; khi (hé xay o Chlt‘ll cao:
nhw nhau hi ng == 1; khi phéin gach xi v O mol 16 cira - :

1 ; . ,
g == — — ) (‘J-I]Q)
3 ]7 4 . - -
(1 — __) o
2q
) ~ . ;
Ny == — (6-113)
b,
Ay ~ chicu cao mot lop vach W
t — ¢h e d I\ i giich \«.».
a ’ :
Ny = — | (()—]14)
s ,
Moi thanh chéo diroe thay (W& do phii théa min disn kién cuémg do ;-
: N <7 (N0, (6-115)
Colrong do {X, ) — kha wing Hnhloan ehiu fye cia plian gach xay khi bi sai léch:
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