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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 thue nhit. Dic bist sick ‘i eung 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 IR : : S

' 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







. cua, - nhi néng 38 3uoc ap dung réng rai trcmg;ﬁ
,ké cac hang san n xult: nuoc ngom ‘phu Co:gnct, Baret, Estnost VoV ria dungg
: thxét ke chc khu nhé ném tang 6 Ha Ncn Hal Phong, Ha Nam th,

‘ Do trinh dé con- han ché chéc n’mg quyén sich nay khéng tranh. khél céc thxéu sot
: chung t8i rdt mong nhdn duoc nhung y kién déng gop cia cic ban doc. '

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




~ cnuoNG L 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 phwong ¢o cuwong do thip dé xay vach ng
nha nhicu ting va c6 thé xiy dyng thuin loi & nhitng viing nén daty
Nha khungeé theé ciiu lao theo ba so' d0 k&t c&u khac nhau: so- dé
kihong co vich cieng riéng (h. 1-1a), so d6 khung cting c6 vach cieng rié
va 50'd6 khung khop 6 vich cteng (c6 the goi tét 1a so dd khung khéop; hinh

'k‘ak)'Eh:img,cfmgkhéng“gc'é‘yéth ung riéng; b) kh ng
. vich cing ritng: ) Khung khop.

o Hinlzi,»l,\x, Cic so' b kér e cua nha‘\f;khung:




,?;Ién Bneu do LOH anh :Ahlr(,mg xdu den nml ihdm mvcua l]hd Mét khdc vi
*lu'cng vat liéu ting nén trong ]u*ong, Dan thin cua nlm truyén \uﬁng mong st
n;m* v‘w dm thdnh ;1\' mong‘ sC. lzmﬂ v vige xiv Ly nen sé. phu'c iAp va l“m
Ngu'm ‘a nhan Hm\ lﬁng khl kct cHu thu Ire ciia nha Idm viee: LhL 4
d6 khung cirng; y&u 18 lye _chity&u lam ¢ho Li¢t di¢n ngang clia khung (et dan
g;ﬁng,...) phdl lqn 1a tAi trong ndm’ ngang.. V1 vy nguroi ta da xiy dung, h‘,
nha 6 k&L cAu,chin bye la khung,-cung ke ho‘p voi véch (-u-ng théng ditng.
do cu'ng cla vach cirng théng dung kha 1on so voi do cung cua hé: khung: ﬂn pha
16m tai {rong ndm ngang s¢ do vach cirng thing duug Lidp thu. Nhor vy L
ngang ctia hé khung ¢6 th gidm di ‘mét cich ding k&.-Vié¢ce tinh 1oan so d6 khu
ung c6 vach mrng k¢t hop. la phuc lup Mit khde, mot 50 nhu'oc dnem cua. mﬂ?}"
’khung ¢irng, ch"mg han sw phu-c tap cta méi ndi vin khong giai quy‘i‘t duoﬂc
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 d0 pay (h.’ 1-2)f
4i lrouny thang dlrng (trong lugng bin than nha va c&'lc"
~hoat 1di) duoe iruyén qua khung xudéng mong, wn hu
: '~lmng nim ngang (gio, dong diit, do thi gong sal lech,
; - 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 .
. ‘ding ngang nha): \}).mg khong, vi viy dwoc goi la khop'V (xem che
- h& khung khop(cot-dam-  hinh. 1-3, 1-4 va 1-5. Do k&L cfiu kicu khép nén- khung
gidng); 2 —vich cing thang du'n'c cau lao don gian, giup cho viée ticu chuiin héa
dung, 3-vich. cing ndm . yion (lurde va dién hinh hoa cac ciu ki¢n d& dang. kha

ngang ; ,,

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

'k’kchuven nen ldntf nhanh tm do llu cong, giitm gia thanh, ning cao hi¢u sufit kinh

1 xav Tng. , : :

Ciing do cOl chi chiu (i trong Lhing dirng nén tilt hvn col bé, $6- ln(mg,z )
, nhw viy titt kiem dirge vilt lign va gidm trong luong bin than nha. Do gidm
g u'(mg ban thin nha nén viéc giti quyEt el ld() mong va xir 1y nén sé don-.
n hon, d3 t6n kém hon 2 VA diic bict I co (rién vong ip dung rit thn‘h hop
: mg di’it veu lhu'(mg ¢ z‘fip ¢ ding h.um cile song. ~ :

: Hml; 1-2. So dﬁ két cAu cla

\ .

4

g vin phm h.m cac oot thép cho ¢ khap nhun;, chi nhﬁm

git on;ﬁvgnh’ tarri 'hm Toc lép‘_dtmg cac lién két nay, khong co gia tri chiu luc trong qua
: ic 11161 ngi & « chE) khop duuc nhdi bctong s6i nho 6 mac’ béng hoac 16n

nan"' e

2, Chi’ neng pha méng mot: nhap tdng xay dung G Cat Lioh (Ha NCu) c
: d ) dong 50 voi cdc phucng an khac, -







Tidp hink 1-3

Hink 1 4 Cbt duqc n61 tat chb ¢6 moémen bdng khong (khop) -
'Né&i cot: bing thép' bin, 24t san khi dic ¢ot va khi lip xong th :
30 cac buldng | lai. Dém chu v duoc gbi len tai »cot va Om chit_ﬁ"




Hink 1.5, kTozm cink cdc mdi ndi trong nh‘z Rhun ; khop )
) dung cot dai 1 téng, b) dung "‘cét dax ‘
chir Tf 1- cét d?lu hm X
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‘ Nhor ¢o h¢ v.th cng lllén;, dirng’ nén nha khunu khop co (he \'u dlrng, duqc
: nhu,u ing. Mot 8 tumm sé chon l.lm vireh cirng ﬂmn;_, dirng,
lhucmg dum' k(( hnp Lun viach umg thing dirng. (I 1 ())
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mb 1-6. Ntta mat bing nha )
1= vach clng thang diing ; 2—tudng bao; 3—tudng ngan, 4- cot

coi nhw diim cangvon ngam dan héi vao

nén v tai trong nim ngang dugce phiw theo ty ¢ do cirng ctia Lhung Cac vach

4

ui i U‘_Lhuﬁn hoa klmu du

. 1 -6) c6 1h& xiy bing gach thit_cong
shicu day. nhw nhau. Léc Audng khén;, dnu luc
'110(1(_, c6 thé g61 Tén cac ‘mong doc 14p hay xdy lén diim mong (ddm pay goilén 2°

hai. d‘m‘f I\eu ot chi 1A trong it thi¢o the¢ xiy biing gach hoac da,

ykDO s lom ¢fiu kwn i (khoang, -la loai, khong ké mung) nén ﬂm.;m 1o h,ch()
Lau klf‘]l {ai Ilhl may va gmm thoi g,lan Lh -¢0

Vacn etrng thang dung dwoc

cling nay khong c6 s lién k&€t cirng voi mép cot nén khi chin 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
dwoc goi la vach cirng néim ngang. ‘
khdi hoic 1ip {.,hf-“}) biing cac cliu l\mn bétong ¢t thép licn tuc Ly mong dcn mai
(vi s gjan doan ctia chiing s& lam cho cac vack 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 mae lonhon mic cac clu kién hétong il thép dic s
-'au lhaug cung duoe Lip:-ghép va lién k€l voi vich cing budug ciu thang. Cac.
ifing & bU(me ciiu thang dwoce dd tai chd biing hétong cét thep. Cot, dim va tuiinn
rong 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 che ttro'nﬂ cung_, (v ich cing llmnu dirng), cic luong hao nrong ngin
gach may loai xfin hoiic @4 ong vii, co
Ly co the xiy lén ddm;. di‘dng

A0 bélong toan

siin (san hoiic tim dan).




;(dcn mol nua) don(f thé "khonrf ¢an nh
¢iiu ki¢n nhe (ning nhilt lat .21') ﬁ{,ar 2o
k 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 clmg. Vach cimg dac Ia phirng 1im
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




'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’ ‘
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u vé so do (mat b’mg) b6 tri hé vich cing : ,
‘dac va h¢ khung. )
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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) va ba véach cu'ng co mot 16 etra (2, 3, %), & hinh 1 - 9b hé véach eilrng -
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 ctng khi bi mémen udn lic dung c¢o lhay dbdi co ban v& 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




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
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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) [: ’ :
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 . |
G e Ty ) o
ryp == ) (—’2) .

. ) .‘)(l T \'11)

“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 L ; ; Nguoi ta thay khung i hing

i I o S maol thanh congrvon §va goi Jv congxon
+ - o e

roo thay thé @ (h.2-1a).

Momen quan tinh cua congxon
thay thé khung @ dwee tinh biing ting
momen quan Hoh eta (31 ¢a -cde ol
2 cia khung do. Vi du momen . guan
S RS 3 , 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)




Do cung- [cmg o Lri 80 bdng mémen Ednfr kln UOL \mu ‘e
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
Anh lm‘mm caa mot Lhanh thi khong dang ké l.hil’[“f anh lhudng cia uhwu Lhan

~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 -




o J‘,‘niﬁ:—a ~111011}n'11 qu&n lmh cua mong v.xeh ctrnu i

Tr; sd cua Iie sd nént ‘ e
(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 ¢
ST phu lhu()(f';\hxg‘ sudt .nén cho ph{-p,,cfm nén dit
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

1,51:;‘11,'22 '1,41'2,7:  S B PR
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bl *uin
Alg; b

-

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

— nhiio. déo nlmo R
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 canh cua day m(mﬂ ehu* nh'it vz’{ch “crng
g — hé s, phy thuge v mf V




| 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 '




goi Id do cu'ng monﬂ Vd(‘h (‘U‘nﬁ tong the

¥ f

Rxéng tu-ng khunu du dtrom thay bdng cong- L
xon thav (hé. Thay cho tii ¢ cac khung, tahop tat -
calche congxcm thay the lai thanh cOngxon Lhay -

thé “(dng thé. Nhu mv, mémen quan tich coa
congxon thay the Ony thi B (haﬂ,., ‘han & ting |,

st I)inﬁ tong mémen quau tinh cta- cadc congxon -
thay thé, nghm la. Iung tong momen quin tinh
lmna‘ o

cda it (,ak cae l\hunn‘

‘ldna Ay

710 u)l ;0' dt-La

5 (uuﬂxon tha\ thc

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

me }: I‘mr‘

: Bn clrng. dllu uén lcmd lcua u)nrwuu tha\
bt luwr thé béng tun(f (tc) urng (-ua t.\t m cae

. '(2‘-1‘} 3) SR .

Jép dum clia véach cung tong the dufoc cox la ‘hgam
chia (,d(, véch cieng lai thi- dwoe méng ‘vach  cing tdng thé
Vhtrnrr méng,‘

W,

¥ ()-)

—




o mot he lha}, hé nhu o hinh "-.3 Phia’ hén Irdi la vach. (,uno lunﬂ thé, phm hén_":
~phai la congxon, thay the (dng the, Vach cu-ng., tong the dwoc hen kcl voi C(‘mgxon L
[hay th tbng th(x bﬁn() ('d(, VéCh LU‘l‘g “dn] 1()‘ang (%.m Vit lrun) v&i gla thféi ]d
\clrrw va guge thé hién biing nhiing thanh di dong. i e

. i I‘rong thue 1& bguoi ta: 14y (*ung dd clrng vl cung chitu cao (lhu) nwl ¥
: Je lhu,h u'ng) cho cm ‘ting glu'a (L lund thir hai d &n hmu gxdp cudi, xem hmhl,
-z 3) tu'c]:’a « : .

Kﬁs“?—*,‘Ku,
K, =K; (=234 ., (n—1}
hi ::::’I - A . | |

G) 1” l(rc tony 1he .
" Noi hye ciia bhé tha\‘ the- lbng tht (Ium‘ gm la noi e lung the, l\hung n@'
e hrc do ]a '
; M;‘—— momen & tdng j (cao as ]) ctia vach cu'n{,, i

M ,/& 7 E tong thé; - :
‘ QQ AT 1 Q — lue ciit & ting j clia vz’xch (il'mg tbng jlhé;
AR o l M;— momen & Hing j cta céngx'onr thay . th&
KunKe i"‘ : ' . tdng thé; ) j
- _ Q — lpe cit & ldng j" cha  congzon lhay lhc
9:; e \“":, © tong the.
T ~E Chidu duong cha lpe ciit Ong thé (Q Vi Q) ]d
Hmh 94, Chizu duong L T omA dod e dyng et ohing thi he¢ quay ctng
“cac ndi luc tong thé. (‘lncu kim dong ho. Momcn tong thé (M va M) ¢6 chiéu -

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

‘vg'\r:ﬁ-ng .sual kéo (h 2 4). _ , -
Bbx viri phin trén cua he (h -3), la ¢o hai didu ki¢n can bing sau day :

M; —{- Ml = my;  (j==1,2,3....1n) 2-17)
| o O+ G=W (2-18)
"trong (10 m’ — mumcn do 1ai trong nim ngang giv ra lai cao do j: ‘
O Comy =M, + Wihy 4+ ...+ Wih;: (2-19)
1[:11 lrong, njm ”nanﬂ (ua to.m bo ph.m lncn ena hé (e cao do J ledr lén) o
W= W Wi W @ zO) -

: h — chleu cao tan J.

b) Su- phan bo i hong nam ngung lén cae Lianh congaon. :
Ta xét hé don- glan gom hai thanh congxon [ va 2 ndi voi ‘nhau bing mot
thanh nganﬂ 0(5 ﬁ() ('u'ng \'6 (‘llﬂg (h 2- 6) B() v()nu ngang ctta eac thanh 1 va 2 Xd(.‘b
dinh theo cac b;eu thire sau da : S

(1 +———$. . );

o W 1H3

o e




P

————

ajd

Mj - M3

Hmfz 2-5, Can bdng ndi ngoai*lyc phin Hmll O Hé dou giin d& gi
trén cha hé Cosu phan bo tal trong namk\ngnng' v

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

.




3 HQ phucng trinh Ilén n_u vl bnén dang

a) Hé co b(ln SR B S :
g - Hé k&t cfin cha nhd bao. gom che khunu eleng vicle’ vach cung. «Ium mug
Cota l)ﬁng hé thay thé tong the‘nhut lx mh ]mv & hmh 2 ’% (”,u h(; sién (inh mw‘la(,’f L
dlm’c noi hye téng thé. , ( el N S
e Ta ﬁp dung phlro'ng phap lu'c dL l.,up lneu lhlrc n(u hrc va L,lp phuong tr mh :
: lél] tuc vé& bxén dang cta hé.. \iuﬁn &u‘u h‘ll todn duoc: tbuan loi phél chon hé
cor bﬁn phi hop véi- he thay thé tong thé. O day 14p hé co ban biing cach dit cie
kh(’rp vao vich cung 1dng thé o cao. do cic san {rung gian va irdn, & nhlrng €ao
dd Ky vach cling ‘tdng th® lién két voi cong,xon ‘thay thé long, thé bﬁng cae thanh
-ngang. kho'p bai - diu, con bin than vach cirng 1ong thé (r¢ thanh mol thanh cé
kho'p tu' g dot (ma ta goi til la lhanh khop). » S

b ‘Tr(mg ihaz bién dnnq cliu Ize o bun

<. . Xeét trang théi bién dang do &nh hwdng cda ‘momen lon;, thé M; -—1 (] — cao
f dé nut dang xét, j=1,2,3,.. ,n) va |Ai trong ngodi giy ra & hé co ban. SR
, Khi cho M, =1;M, = 1; 114 =1; Mg =1 hi lrang thai bién dang cha :
~hé co ban_ nhir & hinh 2-7a-d. Cac bicu d6 hye cdl cha thanh kbop va clia cougxon' SR
fhay the tong the phu hop voi cac brang thai. }nu] dang do : )

‘ _i_*‘iHinh 2-7. Cac trang thai bién dang ciia hé co ban (con ti€p).

o T ang {hai bién dang tal cao do bal kv (‘bﬁnﬁ ban tai nat j do the dung
u mﬁmcn tong- thé M; =1 gdy ra s& lam cic congxon thay thé lonﬁ lhe (,(5 bl'énf
1a g uén - va bign ddna ngang )

“d6 momen trong lhauh khép do My =1 giy ra co dang h’inh tam gid
tri s8 16n nbaL hﬁng 1 fai mit j vA biing khong tai hai nut lan can (nut j =
a ntitj —f—y D} Lu'c cﬁl Lua 1haroh kho'p c6 hi s?’ khOng_, adi: thanh lrc |
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: k 1 - ' EEA

) (] — 1 v1 j + 1) mot hrc keo (0 tr1 so bdnn LSS —j L C.m hrc nay- P lam clm o

ooy gt
3 Ltng] xu’:it luen muan lang o chmu nguoe chidu quay ctia kim (’ii’)n.g 1o va mnw

+1 mat hlén momua ldnu cc') Llneu cling clnvu quay caa kim” donu 110 l’ar ,

, 1
- momen téng n.n s¢ smh ra luc xoa\' ting bfing ra Vil - X -
: ) l+l

: Gm nhun,g k\ hx(;‘u thu'(mg dung, Smn 1t chuyvn vi lm m do hre An 1 85 b?ma‘.‘:;»
_vl ddt tai n gay ra, Chu y rding cdc Girg trung gian. deéu ¢o chmu ¢ao h va do cung'l
kchﬁng ufSn cua u'mgxon thav ihu Cl“u bfino K. Ta co (khx n= o) SRR

‘ Ry R ot 1.1 \ -
11 = 2 R T
ST BRa + %u + thc,+ nke Ky KT
- 829 = 8 S =y
22 = P38 31 TR e :
. h " h | 1 _1' . 1.
3 — 5 . Sl
=g+ 3k, T K tawa TET :
RN (_i)’, : . S
. I \his ’ ) (2-26) :
. h 1, 1Lyl |
S35 = 5 — — 5) —
7 3K, T % Kes .+ Kg( hs + Ku
Bia == Spg == Byg == By == Bgy == a3 =
h ! 1
6K,  fhe <k
hs 1 1 ALy
SN "SR A
157 0547 Ghys . hgKe Ksl(’ hs ‘

, 1
88755 thu‘ nguyen la —.
, tm

_ Tmng, thai bi€n 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.

B Goe xoay cha. 1ang duge tinh theo bleu thire (2-7), phy thuoc momen tdng

;.vé dé arng cia tang oL
. ang thfn ta cé ca« dai lwong khong lhu' ngu) én (cdc s hdng tuw do, chu\ en
vi' cua hé do tai trong g(\v ra) sau diy © ; R




2 i*;f-*>+f(h;;;;:-.;

- 2hK - 21{
aji~2+‘T[“+ i
C.

. K ;Ilyt ey ‘
Savginig == 1 + — (‘—”‘) EYR
i [\vn .}l‘n |

I3 | ;
R + v ( !xKc + h,,Kcn)
AR B K Izn flnl\ Ix |
. Q o K ([ln) + 311111: + hn ’Cﬁ N ‘
’ “hK
GK
,kfsn;‘lmyk; Smr-*l : - 1‘ (lln

*I;: fzn

81’;41 == 8!+1n1 ::: __I +

(239) :




u) + : (hxlxc; :+ hl\ ) 5

= 2, :.‘f, (_n ;_‘2)]: o

' h,,h
QI\un hnKtny

Rl

 pae =BG = ESNEY G=1)
[‘;iw 11“'} ) [’—_2’
A L S SRR

, (j=n—1) \

K | |

D

e Naw = — N

(j = n)
Tu- cic bxeu lhuc (2- 9) va (2- 31) ta s&8 duoce cac hé s§ cia he 1)hirdi1g» trinh

'Lhinh e (2- 98) Tw. cac bitu thire (2-30) va (2-32) 1a s& duoe cac s6 hang tw
do (ung voi 1d1 lmnn) cia hé phu‘ong tr mh (2-28). ‘ : v

: 'H‘nh loén an lgrc

a) Tmh todn noi. luc Cua vmh mrn]

S Tt soméi‘nen M (= 1,... n) chia vach cieng 1dng thd tim dwoc, nhor viee
»hé phlro’ng ‘trinh (2-28). Co thé gidi h¢ phuung trinh nay mot cich thu‘m lm
ong- phd]) akmset (xem § 1 A ‘3) » .

5 sﬁ du_‘oc phan 1)6 vao cac vach cieng doc lap t¥ ltlheodo cung




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‘




o Tai h‘bﬁ‘gx_
oot hiu sang phai. - .- : -
le tmnﬂ dat im rmt () vit nut j dum lmh lhm }nvu lhxre equ dd) I
“ Ql Yo e A (2-10
L W3 ()M Q [}—— 1, 2yviin (n——-l)] A
I',ron” nluen hu'o'nn‘ ho'p lch (r cie cot cla khunﬂ o lhe lifv lu cic lri sor "

,momon t’o‘ng the’ 1! o tﬁng 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) ‘

i't‘fé_tii hﬁtm’m‘lcﬁn'g’xou "lh‘ay; lhii t‘E‘)]‘;g l-hél:‘y ammg khi’ éé:c:lr;“%‘.iy S

H"

,“ 2

SRR 7’ .' 5 l’mh toén da vong

: "‘:"f,a) P]zuonq phup Ihtr nhal B : 2 : R .
« ,Bo vong ngang lai cao do bt ky ili -—ﬂ B T 1)} co lhe unh mm‘ ;
ch don gian theo phuong ])hdp Mohr v&i- bidu llurc dwdi dang it gon. Khi E
~ tinh toan do véng ta-chon h¢ co bin la hé tinh dinh nhw & hinh 2-a. Nhur \") 1a. -

",thp Ly @& cho vich ciing lﬁng th& vd congxon thay th& téng thd licn k€t voi nhau
bang nhung thanh ngang L(lhanh hco) o Iue doc ]ﬁnu khong I'a (ho i lmnn ~

X
£

I )
ey

. (_h.b

Mn et

Qn

"Hmh '2-9. So 'd’é bt Xét do vong ngang O d¢ cao ciia h¢
- thay thé:
; '_‘a') cho 1uc bing don vi téc. dung tai cao d0.j cda hé co

; ~b§n, b) biéu- do momen tong thE MJ va bidu do luc cAt

tong the (Jl khi c6. lve.. bﬁng don vi tic dung vdo hé co
bleu 35 momen tdng tht M va luc. cdt tdng the |
Q cia vach cung tong the.




h) Pz’umng phup 1]111 h(u

~I6nﬁ lh(, : : ,
Goc. ‘:0‘13 lang _; va ldn” dwrdri LUI]U (j = n) cua conmc()n lha

.

Qr
K

tinh lhco Ine u thire sau dd\

2= —

T
\fﬂn ”u“ .
K n ,
{)o vong ng;.m,g tai nit ]—— 1 du‘m tinh then bicu lhuc lhu (mn sau dav
‘ A,l;A,+cp,11, "~_(n~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 - ; ‘
A=t

Tinh foén d§ :u-ng euu h.rng b& phan ; .

"na) I’znh Jolm rto FLIIIJ Cua na{'h cir m"v




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 (khong c6 sir xoay). (‘u nit (ua khlmq sau khx (huwn vi s€ ni’im trén (Iu'o'ng‘, -
“ hli‘*ﬂ dfmg (h 3: ]a) , ; ‘

‘ O du\ ngum ta thay hE khlmﬂ nhidu ting Diing vach cung chm cﬁt voi che
E dwu kmn 1ai trong, do véng, goc: xoay phan tuong Gng bé fing nhau. Vi cac. khung
o 111irug hen kel mol - cach lién tue, ta xem nhw lién k&t nay Ja vo .si) nhung \dCh
otrng - ndm ngang mong Vo cling, do do chiéu cao I (gitia céc thanh ngang eia
. khung) xem nhw tién- dén khéng va fa chi con quan tam tof chleu cao H clia hé
O he thay th€ lién tuc nay 1ai trong nim ngang khong phai 1a nbimg Tre mp_ o
~“trung W dfit tai cic nut khung, ma la lye phan b3 © (phan b déu hoac phdn R
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 &

§2 [bidu
, thu-c (2 /)] :

(32

; Bo nrng ula tdng ])dl)g do (lmg cla. khung (biing hye ciil nhin véi chw :
: ca() tang) ‘P tinh déc -nghiéng (so voi phlrorng ndm ngang) cua dudng do v5ng
cua véch cu’ng chlu cﬁt chunﬁ ta dung lncu thirc. quen thuge tlong sirc bén’ th '




thi ta (~(’) ay

i
¥

' 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 :
, Tuwong iy §2, hé lien kOt L cdae vich ciang va khuug khi phﬁn li(h ra th{]ﬁ
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 they’ Bo cling

L lrong, dé Ixu,‘f— dn
’ D() umg, ou'l{




\iung dha Lt (d(fl(, vac h cu'ng (hm udn umux hunn qud munn vmh cung
» ,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

R EE S ka,, E :‘(’3-8)7,{15“
o lumg (lo Km‘ — dc) c:u’n,«_, (hiu u(m cha muna v‘uh cum, { : ‘
. Nguoi tacon thay the cice vach. etrng chiu ciit fing voi cie khung duc L;_lpv
- hﬁnb mot viich (ung chiu cil va {,01 la vach cu‘ng chju cit tdng thé. By ctrng chiu
" ¢fitetia vach cu'na tong lhb bfing tong dd (‘u‘ng cna. tiil ca cae vach ctrng\ chiu cut'

o thﬁnh ph'ﬁn :
K = EKCI

'lrong dé Ac. — d¢ cteng dﬂu cit cia vuLh (ung, i, : :
- Bo cirng cua cac b phan trong hé lhm mb (18ng  thé) ciing du'o'c gox la‘:~
-4 cu'ng 1dng thé. :

g ~
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. ‘ a) ,,,f; 3 o
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e p————— e
L =
" . : o
= “Hink 3-2. Hé thay th€ cda mot h¢ vach cung lién  Hink 9-3. So do hé thay thé d& 5
: - két tir cdc vich cing ddc va khung. tinh lyc cét tdong thé: §
' ; a) lyc che tdng the (Q vi Q) taicao d x

bit ky va tai mép dudi (x = H) cia hé ;
b) tich mdt vi phan vach oing chgu cét
tdng the.

G ki

1. Tuong ty bidu thic (2-14)~NBT.




i

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
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' uén s¢ ca mamen I¢eh tam. P L

“Th m tronrr nam ng‘nw dn llng 0




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, :




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

v ::_]_’.__L :f:u 001,
' ,‘6(')()() o
SR Bidm tea e ad 4O va xac du.h 200 icen Ui i eda brue (m, nrrn(n @ da
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 ¢
o jas 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"
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‘ Y"n == -

pha’i ,i{i :
1,679 lg:_,h;“~

hmh Yoo
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: Quy ph};ﬁi Cong hf(f)'a‘ D:‘m t,hu Duc xaC diuh hn‘ bn dinh nuang th(-o b

R ; ; 100 S ,
trong do V — (o;‘m_‘h‘o taj lmntr lhzuw dirng ¢ o- plna i ¢én san dand M"l SR
In(%2
RS TEEES EEE Bk LAk N : : .
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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 phwong tai trong thing dirng it nhit phii ¢o ba hang ¢t song song;
© 2,088 lugng ol giy khie trong pham vi hai viceh eirng thing divng phai Ion
~hon 6 ; \

3. Urng <Ot phai lap ghep thing dung.
Lo S giam lwe 6n dinh nriang phu Umoe vao st hwong oot dum' thé hwn hon«' oy
‘hlen thire sau day [stra ddi biu thie (6-4) ]: :
T = =W, (65
104 (6-5)

trong do w— he s6 (09), phu thude vio s lorong cot, liy theo biang 6-1.

Bang 0-1
Tri G cian hé so W

Sé luong cdt (e,
£ 100
12 B7
25 a0

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

v

suy theo tv lé dudng 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




, T xcm ‘nhwr go .
ddm hén tuc (wn) 'huo'nrf h(rp R hwu cao nhm lhap va ci[ -'vach

xu’nrr ncn (lu (,a

,,mh (,ho mni nud)

Vﬂ'c‘ﬁ'(u‘/'; Y

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

- 1&1 g ong-co. I)dn the dung trong mal pluing sin! gi‘ini?lai ~'It‘6n’5g gio, tai tron,
”dmm dqt v tAi trong sinh ra do thi, cong!® -
Fal tmnﬂ (rm dll‘()'(, xde dmh trvu dlcn tmh Lhiu fdl co chleu‘cao bﬁn khoa




: O méi mot oL ctia Mng mot 18y la1 hong plmp tuvén r uné bmh ia :JO! O
"Hl‘lal ddll hior 11011,{ k]](‘)dl)" ;,;c::u véch etrng Lhdng: dunu ¢ siu coi

: ~Tinh ]u'c bn dinh na'mg theo bitu thtre (6- -2).
; V/T‘mo lueu dB 0 lm.h 6-4. la du*orc guc lé(. b clia cr‘)l T( =0, m)ﬁﬁ Vay 'i '

16__0000(1()0“0330:

: Tal ci cac col tac dun(r dong thm, do do dm vOi mit san. 1oén nhél cé goc
rléch Tas == 0,0038 (ciing. lav theo bidu @ & hinh 6- 1). ]\hl do 1ai trong n§n1 ngang
smh la‘;do sn‘ gay khu(, clia trye. cot (hrc dn dinh ngang) lﬁng . X

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

: 'Hmh b 6.1 hmh lmvnml b‘ing ngoi nh.l hmh G- bl) trinh bav SO do tmh tmnf
va che bidu ‘A6 momen va e cdt do hye dn dinh ngang T tac dung trong mat
lph?mg san (lye ciit khi xic dinh momen, hye ¢t kbi cac ¢dl nha léch theo phuong -
- ngang nlm) hinh 6-6¢ 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)
"Zkhl cc col nha léch theo phuong ngang nha,

4]——— . . - - ‘ i —— -T-®
L ITo T Oy
a) -i:"’»i 3¢ ] ulas|= i eise ui_q_e_i;e_Lns as (3.6‘»
TO' HGP SO COT BAT LO)
2Te R
-
= b 0e9 ,
i _1/1 M{Em),
Qt)
e Tise

TO' HOP THEO PHUONG BAT LG

.‘15‘1 fm 3‘ -3.361:.13, :..',e‘ ]3&1 FES b*.y.? 'ﬂm A
'S — =

-
A,

M{bm)

, on dmh ngang T tic du-lc trong miit ph mg san,

5 .1y lhe()cac bitu do & hmh 6- () ta lun duwge hye kéo 1om nhit




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) :




. Phan lm go; twa dum, k\ Ingu";
, b’ing Ry, R,, It‘3 (17 6-7a). Gia thigl
- ring phan lye g g,m tua ty- 16 lhuan vm;
chuyén vi cta g8i twa: : T
I o R;——/‘J‘gu Rz——ﬁsz sz’
”l%'u P s Ra = ﬁxakss' (5 B)
T P nong do A /2y g — leven \'i (ua,;
S glitya 1,2,3 0
R REET Ky J\gz, l&“ ‘f‘d() (-\mg cua‘.
Lo L che gdiwra 1,2, 3.
 Kyaxam Ko P\vu nhwr san chi chuyé &n \'i lmh,ﬁi
Kgrm—Rax (¥ thi £y = Aa =g =A
Jor——Ret - vala co sy licn hé: P= Ry + Rz £
Ry == Ker o+ Kea 2\ + I‘gsz_s =
= ASKg, Ty
T bitu lhlr(' (6- /) la llm dwoc:

(hu)m vi linh ti&n theo phtrang ngang '
Hmll 6 7. Phan bé tii trong nim ngang 1én . ea shn: k

-

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:

. Ky '
B = l\sl;.i‘: = P —S.‘K 5

, . K :
2 = Koo/ == D —EZ . o (6
Ry = Ko/ == 1 ST ' (6-9)
o K,
[ e ] L83
g == Aguzf‘ =2 EI\(;;

4 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
"k'hi')ng (h.6-7a). Gia sir tim xofin la A, I3y dicm O DAL ky lam gie, hodnh do cia
A 121 Ta, con hoianh do (vi tri) can ede vach coog 1a vy, nha ¢ n vach elrng,

Dry = E 1, (G-1)
: Kegy o .-
Ry =P N
; Y Ky
v o j=1

1Cbn goi la tam ubn hay témiQu‘én tinh (NBT)




“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 “‘/~1-%51’~ "
’lmh mumtn ﬂwo Lhuven Vi
: M = Pe = Rlal + I\’g&z +

s = Kgy / L8y + Ky f_\.\z $2 +

. ::: 1\01 q:s.s1+1\gz cpz.sz +




e 3 . ’ r 4
Goi Ky la di cirng chong xoan :

n n ‘ : ‘ .
Ky = E Keis? + Z Kexishi, ©(6-16)
i—.‘“ - k.—-‘ - .
Tu‘ cac biéu thuc (() | 3) vt (h 16) la o
| P = ?‘{ (6-17)
K, e

;o

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

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

tire 1 \ |
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 cteng i,
‘ Tmnﬂ bidu thire (6- 18) ddu (4) iy khi chuytn vi phu do momen xoiin
sinh ra hudng theo phia chuyén vi tinh tin cta san (trong triong hep kbi jye I
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

R T l‘,‘:

L4 A . .. - b At et ~ e . P ,
Tong noi tue irongd iudl g8 tna i Wl duse e dinh fhos Bidn G

. K, Pe
'I'i == P —f -4~ I’Ui,i . . e
" K, TR (6-19)

, 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 dirng theo phuong do. Thanb
phiin thie hai tng voi chuyén vi xoay ctia sin. O diy K, tinh theo biéu (6-16),
- con K, 1a do cing clia vich cing thding ditng theo phuong R la xét, s 14 khoang
cach (theo phuong vuong goc voi phuong R la xé1) tir vach cing 161 tm xoiin,

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 tigt dién vach cing vi n6 kha nho).
S Vi du 6-2. Xac dinh n(_u luc lrong g&i tya dan hoi caa s:'in do tai trong gi(')‘
gy ra. . ) k -
© . Tim loa d¢ cha tam xofin ddi voi um' x va truc 'y (h. 6-8) theo cie hitu
thire (6-11) va (6-12): e
: —1(—12 *16——2 S k
Ta == — ( )+ e 0.6 = —3,72m ;
‘ 141420 ,
Ya = -+ — == 3,00m.
oo o4 .




Rsl + ng + Ilgs
[‘51 + ng + [‘gs

1

-
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£
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o
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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 XOhn
M = P P == PS L n,72 (rﬁv i,

Tim khodng eich b Ldn, vich cunrr thdnci dung dén. l(lm xoin:

s 12— 572 = 6 = 39,4m? ; R o
52 =0 + 572 = 11 2 é = 137, 8111 e
o o= ss = 60553 =f = 360m2;

S5 =2 — 3,/2 z‘(},LS ; » 0 1)7811712 a \‘ S

l)u cung xofin cua it cd mc vach cuxw th du'ng \dc dinh theo Ineu 1

; (b ]b)

A, =1 30,4 + 1.137,8 36 + 1 ,3(: + ')u 0 0784 e »’01
Tmh noi luc phu Ny, cta v‘u,h cirng do momen xo.m M= 5,7.2 P,
o R'“ _;-ahglxi ‘M‘ e -1 t 28 . "’ 7fp :‘. -0 113!%.‘ -
c 'lumm lu nhu iy, dm vm che. v mh urng khdc ia cb
Ry = ngso '71{ =1 "‘fx "uf)"w ﬂ?b’?Py,

w———i =4 %f){? 0’ 28

A

B = -ng:.. 55



| Kiém lyl‘ﬂ‘.’k ; 7 |
RY + R, + Ry ==
(~0 IH + 0,267 — 0,127)Py =

No¢i e theo phuong n«ranrr nhi cta cic vich ctimg llmnu ding do hrc I’ E
gay ra la:

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

2

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

4 Kilm tra: R 4Ry 4 Ry = Py;
‘ o (—0,097 4 0,313 4 0.782)Py ~ P,.
Twong ty nhu trén. ta tinh dwoe noi hre theo phirong doe¢ nha cua vach
- cung thding diang do hye Py ghy rala:

R 5,72P,
Ryi= Ry =1Kgqy .54 —{ == 1.6 2= = 0,137, ;
Ky _ol ’
RS E— R o= ]\n3\3 ;‘I = —- 1\1 = —0 1 71’
Y x

Xem san nhur mot dim licn tue ditt trén cae goi tra (vich ctng théing dirng)
bitt phan lre gl tra do gio gy rata tim dwoe momen do gio gy ra frong san.
Ta ciing di c6 momen freng she de b oo dimb ngnne anae e Ty sat frong sin
tinh theo hidu thire

. 5 o== —— L o), (6-20)
S }
~trong. 46 M — momen do gio va luc On dinh ngang T giy ra;
W= - (6-21)
}

t v%x L, — chicu day va chiéu réng cua saw;

"~ [6] — (rng su@t cho phép, Iay bantf )UI\(I[(II?~ .
~Khi tinh toan, néu ¢ >> [o] thi phai cin tao lai san dé thoa min dicu kién
(13-20) .

, ‘ \ung quanh san dugc bao biing cie gmng Khi fién k&t giva mﬁng vi panen
~san, gilta hai panen sin v&i nhau, gita hai ddll panen san alzip nhau s& dwoc dit

" cot thép chiu udn va dd béténg tao thanh cad” dim ném nhd lién k& san thanh
- mot khéi (h.6-9). :

R (‘61 thép giira glind vi panen s lmh theo bifu thire

1,7M LT
o = 6-22)
: ; “ T e n, ( :2); .
t1 ong dé 11 - momen udn cna san:
H —_ {,h1eu cao cic gdi tra dan hoi:

. 2
LIO =—-3—- PRI




" o e criuudN
ey N
H:nlz 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
Néu qmnu khong plmn & mép san (kpp gura hdl panen san) ih: CESt thép‘j
¢O 1bé By bing mra iri s¢ linh dwoce theo 1)1011 thire (65-22). ~
‘ ‘Theo quy dmh ctia Cong hoa Din chu P, ddi voi nha cao h(m 10 lﬁng ¢
thi ¢Ot thép nay khong it hon 2¢20 loai £T; hay 214 loai CTs. TR
Cat thép gma hai ddu panen san gidp nhau gm lén ddm lumm ngang chiu :

hre {mh thm bwu thue

. 1.74s
F cf == ; »
Arong do T —ung sudlt Hép trong san: ; ‘ | ;
fobinn “S’—[{ij’(—‘ '*:\ l,r’)]\ (7’( IIl i . ) T k (6_24) .
t1l, NS ' i
Uiiay — lue cat ion Rt et esan

s — kh(mn«r cach gitta hai col (!nrm col). - o
Theo quy dinh, ¢t thf‘p nay  khong il- hon 2320 loai €T3 hoiic 2614 g

loai. CT5. : o
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, gm ra sé kh(mg ¢o (1)dll(7 khong) Ta ¢hi clin phdl xie dinh do citng: cha v li:h )
cirng théing dirng va dé cirng tdng thé cta nha.

; Néu cac \uch cttng thang ding bo i khong doi xung thi ciin ])hd] xic
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¢) Tinh todn nén mony.

khop duge xic dinh theo didu ki¢n nén dit cu thé. Tuy theo nén dit nguoi L‘yk
- ¢4 thd diing mong néng trén nén thién nhien (mong don. mong hiing, méng be,...)*
B ‘mong coc hodic bi¢n phap lam pén nhin tao ndo do. Viée tinh toan 1hidt k&€ nen
~moéng thwe hién theo ding nhirng quy dinh cta cdac quy pham hi¢n banh
(TCXD 45-70), ...) va ding nhitng thudt toan thong dung. Vo o

Ciing nbu ddi voi nha cac kidu khdc, gidi phap nén niéng cho nha khung

~ o7 Cht ¥ riing khi cung lam viée véi non, do cing chiu uén tdng thé c¢la nha
- kbung khop dé L& thu (va san biing) do hin khong déu cia nén 1A do che vich .
- ctrng théing dirng tao ra. Thong thurérng nha c6 chitu rong-khong lon, theo phuong
‘ngang nha bi ugn khong nhidu. Trai lai kbi nba cé chidu dai lon, lde dong lun
* khong d&u (theo phwong doc) 16n c6 thé din dén vhitng nit né nghiém trong. Vi
~ viy trong trwdng hop nén dit yu, mét mit phiico gidi phap nén mong t8t, mit -
* khéc cin chi ¥ tiing cwong Ao cirng chin udn tdng the ¢tia uba b
théing déng lién tuc theo phrong doc.
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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
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Wiy = ‘Bn

o N
_N il .
- Wi, = By ¥bia
‘:‘ m ] hl ‘
= Wiy =Dy + Dz 4B
LT I hs o L . R
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
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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.
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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) -

.




6- H(, d) S
kg — he sO L uy ¢y luc cua mumcn bxen, tmh toan 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
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G — mﬁdun L,hono (.dl clia \\11 ll(‘ll dim bwn, vOi IJclunu klu he sb
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el 14
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b d — klch thwde 8L dién dim bidn,
Tir bitu thire (6-12) ta suy ra bidu thire ctia momen xodin ld

I dg,

M, =
) 01 dy

Vi phan momen xodn cia ddm bién biing momen uén &
cua sian : ‘

4 dy — My == mgdy,
S dy ’
-nghia IA
EAH
= m
(I!/ =3
LAy vi phan bidu Lhire (6-45) ta-¢6 :
A, d?o,
dy gy dy?
LAy vi phan hifu thive (6-40) hai ldn lién ip i ¢o
o adim,
dy* dy?
Tir cic bidu ihie (8-47), (6-48) va (6-49) la 6 -
d®mn,y - Boumyy
RN . dy? g
hay la :
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d m:,. B2m,, =0,
e dy o
_trong do .
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\glnem tong qual clia phuong trinh (6-51) la:
- mgy = CchBy -+ Dshpy,
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y = U (diém giira).
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Kbi didm ‘ddi xing thi-

ngln‘l la D=0 (h 6- ln)
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- C —i—:"
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L thkl
: Mg == Myg———e 31
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Tir cie bidu thie (6- 11) va (6- ()6) ta co Iueu thire mom(‘n vda“in‘f
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c¢hBy . m shpt,
Mye == mgy | ———'—J-'-’—,dyf:——ﬂ- . Shey .

‘ chfis . B chBs
o ) . . . -
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I)c tinh momen ngam m,,, diéu kién du cho momen C'ln ban R
ot opm= 0, @58
trong do @ — gOr xeay cu oot ) : k ’ e
s — gOC X0ay cla sin hu Vit y 2
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*(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 .
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~ e - 2M N
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- X axtges wL o 0w
lrong do L5 e “hé 56 xét dén sy khac nhau vé c*hwu '

cao ((I61 \'(n mot ting ﬂ]l A5‘- ()) Hmlz 6- 16 50 43 tmc‘cf’.’:t (a)

iy ?co Jy o he dc xdc dinh mémen ngam & cor
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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 :

(Y — £,y — o :
C—Fo: et (6-62)

e oy - 1
, GEJ 3T 24K
* St can bang momen

Sau khi thay cic bicu thive (6-60) v (6-62) vao bica thive (6-38) va nhan
iy '

. .". - ' ' '~ % . B
- voi dai | laong — la st duwoe bidu thire dé tinh do cing :

. (6-63)

I\' fowtony -—'-’—- . —-]i
'luﬂ l

* » oA . - < N
Ta ¢o bieu thive can hing momen :
ol

mos[ 12K _ ths 49— .‘,IJ:E—/——— — 1y, (6-61)
o (O F kg) fen B 1

“Tir biu thire (6-61) ta tinh dwge momen ngam Mg cla san.

. Khi y = 0 thi mémen ngam cta sin s¢ cO i s6 nho nhat, nghta 1a trong
“dai d6 st xudl bién mol moéomen rhip vt Ion. Vin dé nay cdn thi¢t cho khi x¢t
*dlt‘l] kién san & phU'(mu y=0viy =s,

() cot Inen s& ¢6 momen xac dinh theo biéu thuc
- M = 2M,. (6-65)
. Mémm M, & cot bien s& dwge phin b lén diu cot dudi vi chin cuia ot trén.
c) Col bién vgi ddam bién va sir lien k8L ciia nhiéu (dm ban dam

Duns phlrong phap tinh toan dua vao sw cin bing co ban ndu nhu mot
lam san ban dim dwgce k¥t thic & didm bién. ‘




- (3‘\‘\'i"tyri bidu dd'fnumé '
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Oyt M) by
Peh === o T
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SR 5 8
- ‘1103 Q—ky M, AR
e 6E1 T T
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7;f ﬂfobs
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f) L,
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; _ 2 T
(2 + ay + g ﬁAJ) Mo T <,5411M¢ gl ) N (R E))

o 4
trong 'do : : »
(g = o —— 6-74
(1 + ks) e Ju ! i (6-74)
U s ' PR,
=7 . — ., —. : (8-75°
tlg | -’x I o o (G l‘))

. I\hl gxcu cac phuong trinh (6-72) va (6- 7%) thi L3t nhit 14 danh s& cac momen :
My vi 111;, 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

Moy
2

J[x ==

(6-76)

Biéu d6 ctia moémen xoén nhuw & hinh 6-18. Nhting cot bién s€ tidp nhin
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nhw nhau hi ng == 1; khi phéin gach xi v O mol 16 cira - , :

1 ; g ,
Ny == — — ) (‘5-112)
6 'V T )4 ; ~ .
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: 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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