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T9p chi CO' HQC 1980 so 3 (trang 21 - 28) 

, '"' , ~ .:a. .., ,... 
TINH" GAN DUNG CHUYEN VI THANG CUA HE KHUNG. . . 
NHfEU TANG NHIEU NHlP THEO THUiT TOAN TRUYEN 

c ·: .. • ., , " .- - ~ 

NHA Y NUT MOMEN KHONG CAN BANG 

VU NHU CAr 

Trong b:i.i nay tac gia ap d1,mg thu~t toan truyen nhay nul momen khOng can bing 
[1] d~ tinh glin dung chuy~n vi thing cua h~ khung nhieu tling nhieu nhjp do tai trQng 

-· gay ra (bili toan ki~m tra d(> cling) dong thai nh:'i.m ID1Jc dich Hing nhanh m(>t each dang 
k~ tllc d(> h¢i tl}. lrong qua trinh giai n(>i lvc cua h~ v6i nut c6 chuy~n vj thiing hang 
phuang pbap tinh l1iJ.p. ' 

Cho h~ khung nhH~u tang nhieu nhip v6i nut cirng c6 chuy~n vi thing va cac 
1 thanh c6 d(J cung khOng d?i nhu tren hinh la. 

D~ tinh h~ khung nay, tac gia dung gia thH!t glin dung: Hit d. cac nUt tren cling 
·m(>t sim cua h~ deu xoay nhung g6c nhu nhau. 

,V6i 'gHt thiet d6, l:;ti moi san cua M khung chi c6. m(>t ~n la g6c xoay va a mol 
tling chi c6 m(>t h la cbuy~n vi thhg tu:aug d6i. Do d6, bai toan dugc dan gian h6a vJ 
ta c6 th~ dua h~ khung ve sa dO khung dan gian m(>t nhjp nhieu tang d~ ap dl}.ng 
phuang phap [tl 

. Giii. SIT h~ khung chtu tac d]Jng cua cac tai trQng ngang bat ky nhu tren hinh 1a 
D~ ap d1Jng thu~t toan truyen nhay nUt momen khong ca.n bang, tru6c bet ta t~o ra tr~ng 
thai cA.n Mng ban dau ve h,rc clit bang cacl;l cho cac nut tv do chuy~n vt thiing rna khOng 
xoay du6i tac dvng ciia cac tai tn;mg ugang (hinh lb). Ta se xuat phat h'r d6 d~ tinh 
chuy~n vj th[ng tuang d6i gan dung cua cac c(lt. 

j 

11) ~'?. "i"z 7, ' 

Hinh 1 

a) H~ khung chju tac dvng ci'la cac 
t[ti trQng ngang Mt ky, 

b) Trf!ng thai can Mug ban aau ve 
lJ!e cat. 

Hinh 2 

a) Chuy~n vi va :u(>i l\fc s{m sinh trong. 
tr~ng thai bi~n d~ng ban dau, 

b) Sa d6 bien d~ng cua cac nul tren 
s:'tn Q 
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Ta ta(;h ra hi: h~ khung phan til: gum eac nut tren san R. (Rt. R2 .... , f\; ... , Rrn) va hai 
Hing Ian c~n v&i san R gQi la tang .RQ va tang RS (hinh 2). 0 tr~ng thai bien d~ng ban 
dau, san sinh cac chuy~n vi vii. ,n¢i lvc bi~u thj trlin hinh 2a. 

GQi: 

~Rd~RS) - chuy~n vi thing tuong d6i cua cac c¢! trong lang RQ Wing RS); MQ;R/T Q;R;)­

. m6rnen ngarn <h;rc cat ngl.rn) t~i dau Q; cua c~t R;Q; do chuyen vj va tai trQng ClJ.C b¢ 

.. gfty ra; M~iRi (TQ;Ri) - mOnien Ovc d.t) t~i dau Qi cua c(lt R;Q; do chuyi:ln vj thhg 

0 -p -p ~ 
luang d6i ~RQ gAy ra; MQiR; (T Q;R;)- rn6men Ovc _cat) t~i dau Q; cua c¢t R;Q; do tai 

trQng C\lC b¢ tic d1J.ng trvc ti~p Un c¢t R;Q; gay ra. 

V &i c:k djrih nghia tr~n day, ta c6: 

-~ -fl. 
T - T =-= R;Q; -. Q;R; 

12 lRiQi 0 
2 ~RQ 

p.RQ 

(1) 

12 IRiSi 0 
2 ~RS 

hRS 

(2) 

,. 

Trong d6, lR·Q· (IR·S)- d¢ cling dan vj cua cQt R;Q; (c,Qt R;S;); hRQ (hRs)- chih. 
. 1 1 1 1 ... 

cao cua tang RQ, (til.ng RS). 
-!::a -p 

M - M + M Q;R;- Q;R; Q;R; (3) 

E>tli v&i lang RS, ta c6 th~ suy ra cac ~~t q_ua tuong tv. 

M.ornen ngam do chuyen vj gAy ra tinh h'r di~u ki~n cA."n blng v~ lqc c4.t. Cit qua 
cac dinh c(lt cua tiing RQ va xet Sl,l cAn bang cua phlin khung tach ra 0 phfa trfn, ta c6 
(hinh 2a): 

Trong d6: 

n 

(a) 

z HQ - t~ng c:ic tid trQng ngang tac d1,1ng lli~ phan khung dang xel ke tir san Q tra l~n. 

Q 
-~ 

Thay gia trj cua T Q·R· tt'r 
1 (· 

cOng thuc (1) vao phuong trinh (a), ta duqc : 

() 

flRQ = 

2 
hRQ 

rn 
12 L: 1RiQi 
. i=l 

( .;Ho- ~TP ) 
~ ~ Q;R; 
Q i=l 

Thay c6ng thuc (4) vao c6ng thuc: 

M~ = M~ = _ 61RiQi ~0 
Q;R; R;Q; hRQ RQ 

la duqc: 
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'frong do, 
IRiQi Cii.RiQi = - __ ..:::.__ 

m 
22; lRiQi 
i=·1 

(6) 

B6i v&i tling RS, La c6 th~ suy ra -cac ket qua t uang tv. . .· 
BA.y gier ta xuat phat tir tr~ng thai bien d~ng ban~dau (hfn]i lh, 2a) d~ thiuih l~p 

cac· phtrong ~rinh -clin ·hang. . . . .... ···~- . 

1. Phuong trinh clin bang nut. 

Gia sir mOi nut Ri cua san R deu chiu tac d1,mg ciia m~L m6men kMng cA.n bing 
• 

nao d6 Mi_i. Du(ri tac dvng ciia cac lvc HR .v:i M~i' to:in h9 cac nu.t tren san R d~u . 

xoay m(>t g6c bang OR con cac nut tren cac san llln c~n (san Q v:i san S) thi chi chuy~n 
vi thAng rna khOng xoay (hinh 2h). f>l:lng thai, d6i v6i cac c(>t cua tling RQ (tli.ng RS), 

• .. 
0 h" "6' h . b"' A(l) (A<t)) san sinh chuyen Vl, t ang Luang u 1 p \1 gia ang. URQ URS . Ta c6 : .. 

[40RiQi + IRiSi) + 60RiRi-!+IRiRi+l)] OR- BIRiQi /),.(1)- BlRiSi /),.(1) + M ... = 0 (b) 
· hRQ RQ hRs RS Ri 

2. Phuong trinh can Mng tang: 
- Tiing RQ 

m 

6L; IRiQi 
i=l 

---,------ Oa + 
hRQ 

m 
12 2: lRiQi 

i=i A (1) 
~---:::-2 -- 0 RQ = 0 

hRQ 

. Tir phuong trinh (c) ta rut ra /),. (1)- hRQ 0 
RQ- 2 R 

-n.ng RS 

Ta c6 kilt qua tuang l\f: 

h 
A (1)- RS 0 
URS- 2 R 

(c) 

(7) 

(8) 

T. h · • t · • A (1) , A (1) ( 
ay g1a · q rua uRQ va uRS tir cac c6ng th1rc 7). (8) vao phuang trinh (h), ta tim 

dugc g6c xoay t~i nut Ri: 

9R· = 9R = - - 1
- MR""· 

1 aRi " 

i = 1, 2, 3, ... , m. 

Trong d6, 

Ap dvng tinh cMt cua ty 1~ thuc, ta c6: 

Trang d6, 

Mk 
OR=--­

aR 

rn 

M""=L;M"" 
R i=l Ri 

rn m-1 
8 R = 2: (IR·Q· + 1R·S·) + 12 ,2: 1R·R· 1 

. i=l 1 1 l 1 j =) 1 I+ 

(9) 

(10) 

(11) 

{12) 

(13) 
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D1p vao cac cong thuc (7), (8), (11) Ia xac uinh cac gia 1ri mom en pban p hoi, h\' 
so phan ph6i, gia tri momen truyen, h~ so truyen t~i c:ic nut. 

hay 

Momen phan ph6i : 

-- C9t R;Q; 

Trong d6, 

- C~l RiSI 

f 6IR;Q; (1) 
MR·Q· = 4IR:Q· .6n- -- /1RQ 

I I I I hRQ 

IJ.R;Qi = 
I . 

_ R;Qi 

aR 

04) 

(15) 

Ta c6 cae kel qua tuang tt.r b~ng each thay chi sll Q trong cac cong thuc (J4), (15) 
bing chi s6 S. 

--:- Xa R;Ri-1 , R;R;+t 

B6i v6i xa R;Ri-t , ta c6 : 

hay 

Trong d6, 

(16) 

(.LR;Ri (17) 

D6i v6i xa R;Ri+i ta c6 cac kel qua tuang lt.r bhg each thay chi siS i-1 trong · 
. cac cong thirc (16) (17) bang chi s6 H 1. 

Trong dlc cOng lhirc tren, (.L - h~ sCI phan ph6i. 

Momen truyen : 

- Tu dau Rt den dau Qi 

MRt iQi- C Mf - RiQi R;Qi 

Trong d6, 

- T1r dau Ri den dau Si 

(18) 

(19) 

Ta c6 cac ket qua luang tv bang each thay chi so Q trong cac cong thuc (18), (19) 
Mng chi so S. 

Trong cac cong thirc tren, C.- h~ so truyen. 

Tir. cac cong thirc (14), (15), (18), (19) ta tim dugc gia tri momen phan phoi t~p 
hgp, h~ so phan ph6i t~p hgp gia trf momen truyen t~p hgp, h~ so truyen t~p hgp ci'1a 

. cac c¢t. 

-Tang RQ. 

(20) 
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Trang d6, 

·Trang d6, 

- Tii.;ng RS 

m 

L; lRiQi 
i=1 

lJ.RQ = ---~­
aR 

(21) 

(22) 

(23) 

Ta c6 cac kfit qua hrang t~ bang each thay chi s6 Q trong cac cong lhirc (20), 
. (21), (22), (23) bang chi so S. 

Tir cite cong thire (16), (17) ta tim dugc gia tri momen phi\.n pMi t~p hgp va h~ 
so phan ,pb6i t;).p hgp ciia cac xa.-

• Trong d6, 

m-1 
12 _2 IR;R;+l 

i=l 

(24-) 

fJ.R =- ------- (25) 

Vi qua trinh tim gia trj tClng momen khOng can biing tich liiy t~i cac san Ia m¢t 

-----·-·-~- 'qua trinh phan ph5i va truyen di truyen 

Sin A' -~---r-----1 
11m R, 

S.?!S-
Ji Si s, 

?v 

s~n r , __ r, ,~~ ;,/m " ~ 

Hinh 3. a) Khung th~c te 
b) Sa do tinh: 

. fJ. - h~ so pban pMi l~p hgp, 
C - h~ so truyen t~p hgp · 
0- nut chinh, 

o -_nut ph1;1. 

l~i mOmen tir san na'y den san khac nen 
tren C(J sa cac cong thirc (20)-'- (25), ta c6 
th~ dua toan b¢ M khung ve sa d:i'> khung 
m¢t nhip nhieu t1ing v(ri cac h~ s6 pban 
ph6i t~p hqp va h~ so truyen th hqp 
bi~u thi tren binh 3. 

Do S\r phan tich tren day, ta c6 
tb~ ap dt,mg phuong phap [1] d:~ tinh 
chuy~n vi thiing gan dung ciia h~ khung. 

"" An so trong M phuang trinh mOm en 
khOng can bang a day la gUt tri momen 

* kbOng can bilng MR t~i cac nul chinh. 

M8i nut chinh luang duong v&i moi san 
tuang rr~g (thi dtJ tren hinh 3b, mit chinh 
S tuang duong vai san S). Ta d.u.ng cong 
thrrc (3) d~ tlnh gia tri mOmen khong can 
ban~ ban dau. MR; t~i m8i nut R; tr£m san 
R, sau d6 tinh gla trt t&ng momen khOng 
Cali bang ban dau L~i san R: 

( ) m-
•-rR•_ o = " ~ MHi (26) 

l= 1 



Gia tri rnomen kh6ng can bang M~(o) se dt:rqc chQn lam gia tri gan dung ban dau 

cua cac nghi~rn 0 chu trinh tinh to an dau tien trong qua trinh li nh ll}.p dO'n gian. 

Sau khi xac djnh duqc gia trj tClng m6men 
- khong can hang tich Iuy t~i cac mut (tire t~i cac 

san) M~TL' ta tinh gia trl chuy~n v! t~iing tuung 

deii, gan dung cua cac c¢t trong cac tang do L3.i · 
lrQng '.~a.y ra: Theo s11 pha.n lich tren day, ta c6 
(hinh 4); 

?.< 

S.,'n.J _ F's'----Fs.,._, ---t'"'-r'---tsm· 
1\ . f\0 . /\(1). 
u:aQ = uRQ + uRQ 

~RS = /J.o + ~ (1) 
IIS RS 

Hinh 4 

Tren ca so cac cong thuc (7), (8) ta co: 

~ (t) = ....!._ h (9II + 9o) 
RQ 2 RQ 

f:l (1) = _1 hRS {9R + &s) 
RS 2 

(27) 

(28) 

(29) 

Trang do: dRQ(~RS) tinh theo cong thfrc <4); g6c xoay 6 tinh theo c6ng thlrc (II), 

Can ctr vao ciw gia trj chuy~n. vi 
" chang tuang doi gan dung cua cac c9t 

trong cong thuc (27) Ia d~ dang tinh dtrqc 
chuy~n vj thiing gan dung cua cac san do 
tai trQng gay ra (bai toan ki~m tra d¢ cfrng 
tren P.htrang ngang). Dong thai, c6 th~ tinh 
dtrq-c gUt trj mom en trrang ung ciia cac c¢t 
d~ tien Mnh tinh n¢i lgc cho h$ khung 
nhieu tang nhieu nhjp v&i nut c6 chuy~n 
vj thiing Mng phuang phap tinh Hj.p. 

Thi d\1 d6i v&i h¢ khung tren hinh 
5a, ta dua toan b¢ h$ khung ve SO' d.O 
tinh v6i cac h$ so phin ph6i t~p hq-p va 
h¢ so truyen t~p hq-p nh 11 tren hinh 5b. 

iJ) 

@ @ 
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H!nh 5 - B¢ cirng dan vj bii;u thi trong cac 
vong trc>n nho: 0 - nut chinh 

~ 
Ket qua tinh gia tri momen do chuy~n vj thhg gan dung Mig cua cac r(lt (tinh 

theo ~hu~t toan-e-ua-t-ac-gia) va ket-qua tinh gia-tri mom en do chuy~n vi tM.ng_ thvc te 

M'~- clia chung <tinh theo-phuang pMp chinh xac) ghi trong bang· 1. 

B~ng thai. tac gia cilng da xuat pMt tfr cac gia tri m6men do chuy~n v~ thhg 
gan dung n6i tren d~ tien hinh tinh 01)i lgc ctia h$ khung da cho. Qua 'trinh tinh n¢i 

111c bao g~m hai giai do~n: giai do~n phan ph6i m6men do chuy~n vi thling glin dung cho 
cac c¢t va giai uo:;m ph an -ph6i momen do chuy~n vj xoay cho cac nut. Hai giai do~n 
nay duq-c tien hanh !lin ltrQ't va xen ke cho den khi nao cite dieu ki¢n cAn Mng nut va 

cac dieu ki¢i::t can bang tang deu duq-c thoa man. Ket qua tinh gia. tri momen cu6i cung 

t~i cac da1.1 thanh sau m(>t vong tinh ~l(l) vi>, sau baj vong tinh M(2) ghj irong bang 1-

2o 
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Bdng 1 (dan vi bllng t - m) 

' R3 Nut · Rt R2 

Thanh RtQl ., RrR2 HtSt R2Rt R2Q2 R2R3 RaS2 R2R2 R3Q3 R3S2 
~ . 

. ... ·.o • 

. tl 
-11,98 - - 11,92 - -11,98 ---, -11,92 -- - .9,59 .. .,.... 9,53 

Mg 
-- ---- -- --

1\16. - !2.16 - - 12,01 - - 12.16 - - 12,01 - -9,74 -9,60 

--
M(t) 0,08 2,66 -- 2-7 4 2,56 - 1.,37 2,53 -3,7Z 2,61 -0,22 - 2,38,, 

--
M(2) 0,05 2,68 -2.74 2,59 - 1,41 2,55 -3,72 2.63 I - 0,26 -2,38 

Qi Q2 Q3 

QtQ2 Q2R1 Q2Ql Q2Q3 Q2R2 Q3Q2 Q3R3 

- 11.98 - 11,98 -9,59 

- 12,16 - 12.16 -9,74 
----

1,63 -- 1.63 1,55 1,52 -3,05 1,59 - 1,59 

1,66 -1,66 1,57 1,54 - 3,10 1,62 -1,62 

KET LU~N 

Ta c6 tM rut ra may k1H lu~n sau diiy: 

1. Bllng thu~t toan lruyen nhay nut m6men khong can b3.ng, ta c6 lhe tinh nhanh 
chuy~n vi th!ing gan dlmg cua h~ khung nhieu tang nhieu nhtp (bai toan kibn tra d¢ cfrng 
tren phuang ngang). 

2. Theo each tinh nay, so an dugc giam b6-t m¢t each dang ke. Ch&ng h:;m khi h¢ 
khung c6 tren du&i 10 tang, so ~n chi vao khoang tu 2 den 3. 

3. Vi dieu ki~n can bllng tang lu6n luon dugc thoa man nen du6-i tac d~;~.ng cua 
tai tr9ng, cac gia tri m6men do chuyen vt th&ng glin dung c:ua cac c¢t kM xlip xi v6-i 
cac gia trj m6men tu:ang ung do chuyen vt th&ng thvc te gay ra (xem c:lc so li~u so 
sanh trong hang 1). £lieu nay cii.ng phu hgp v&i ket lu~n cua m¢t so tac gia khac [4, 5]. 

4. Cac gia trj momen do chuyen vi th&ng glin dung cua cac c¢t tinh theo phuang 
phap cua tac gia c6 the xem Ia nhfrng gia tri n¢i lvc xuat phat rat t6t de lam tang nhanh 
m9t each· dang H t6c d¢ hOi h,1 trong qua trinh giai n¢i lvc cua h~ khung nhieu tang 
nhieu nhjp v&i nut c6 chuyen vj thhg b:lng phuang ph:i.p tinh l~p. Bien nay cang tM 
hi¢n ro khi d¢ cung cua c¢t 16-n han d¢ cung cua xa. Cac ket qua so sanh trong bang 1 

cho tMy: sau m¢t vong tinh, ta dtrgc nfifrng gia trj n¢i l~rc glin dung M(l) c6 th~ chap 

i.h-~n dtrgc trorig thvc te; sau hai v6ng tinh ta dliqc nhii;ng gia tri n¢i ·Ivc chinh xac M(2)_, 

B!a chi 
.. Truong Bl).i h9C vua h9C vt'ra lam 

Nh!J.n ngdy 28/7/1979 
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HESUlVIE 

LE CALCUL APPROXIMATIF DES DEPLACEMENTS LATERAUX DES PORTIQUES 
l~TAGES A PLUSIEURS TRAVEES PAR LA METHODE DE TRANSMISSION D'UN 

NOEUD A L'AUTRE NON CONSECl!TIF DES MOMENTS NUN EQUILIBRES 

On trouve dans eel article une methode de c.alcul approximatif rapide des depla­
cements lateraux cHts aux charges quelconqnes des portiques etages a plnsieurs lravees. 
On obtient egalement par Ia methode exposee des valeurs de depart tres bonnes pour les 
moments par lesqnelles Ia conve!'gence devient tres ra pi de dans ·ta methode des approxi­
mations successives appliqnee au calcul des portiques etages a plusieurs lravees suscep­
tibles de subir des deplacements lateraux. 

THONG BAa 

.ADVANCES IN MECHANICS 

Ca quan cua cac Vi~n .Ca hQc cac nrr6c X.H.C.N. gi&i thieu cac van de thai sv 
nhat ci1a ca hQc va cite llnh vvc gan ca hQc dong thai thong bao cac sv ki~n quan 
1rQng nhat. trong sinh ho~t khoa hQC nham ph\lC VIJ cac can bQ nghien cfru, dlC ky SIT 

va can b¢ giang d~y tbu<)c Hit ca c§.c chuyen nganh ca. hQc. 

T:J,p chi xuat b:in dinh ky t~i Vacsava, thu do nu6c C¢ng bOa. Nhau dan Ba lau. 
m<)t nam bon so. B¢c gia c6 th~ dfj.t mua t:;tp chi t~i cac co quan phat h~u;ll1 bao chi 
trong nu6c iheo clanh muc l~p eh1 Ba !an. 


