_Tap chi €O HOC 1980 s8 3 (trang 21 — 28)
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v NHU CAU

. Trong bai nay tac gia ap dung thudt toan truyén nhay nul mémen khdng can biing
- [1] a& tinh gin dung chuy®n vi thing clia hé¢ khung nhidu ting nhitu nhip do tdi trong
L gﬁy ra (bai toan kiém tra d¢ cing) d(‘)ng thoi nhim muyc dich ting nhanh mét cach dang
- k& t6c do hoi tu trong quéi trinh gidi néi lye ciia e voi nial ¢6 chuydn vi Lhang bing
‘ phuong phap tinh lap.
Cho hé kbung nhigu tang nhi€u nhip v&i nat cing c6. chuydn vi thing va cac
A thanh ¢6 d¢ cing khong ddi nhw trén hinh 1a.

b2 tinh hé khung nay, tac gid dung gid thidt gin ding: t4t ¢ cac ndt trén cing
'mot san clia hé d8u xoay nhitng gée nhu nhau. _

'Voi ‘gid thidt d6, tai mdi san clia hé khung chi c6. mot dn 1a géc xoay va & mbi
‘ting chi c6 moét &n 12 chuy2n vi thing twoug d6i. Do d6, bai toan duwge don gihn hoa vi
ta c6 the dwua hé khung v& so db khung don gidn mét nhip nhidu ting d& ap dung

~ phuong phap [1].

" Gia sft hé khung chju tdc dung clia cac tii trong ngang b&t kj nhu trén hinh 1a
b2 4ap dung thuit toan 1ruyén nhdy nit mémén khong cin bing,-trudc hét ta tao ra trang
thai c4n bing ban ddu v& lyc cit bing cach cho cic nat ty do chuy2n vi thing ma khong
xoay duédi tac dung cla cac tai llong ngang (hinh 1b). Ta s& xuédt phat tr d6 d& tinh
chuy®n vi thing twong d6i gin dang cla cac edt.
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Hinh 1 _ Hinh 2
a) He khung chiu tac dung ctia cac : a) Chuy&n vi va n6i lyc sin sinh trong.
tai trong ngang bit ky, , ‘ trang thai bi&n dang ban d3u,
b) Trang thai cin bing ban diu vé b) So dd bi€n dang cla cac nul trén

lre cit. o . san Q
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Ta tach ra tir hé khung phin tl gom che ndttrén san R (R, Ra, ..., Ri..., Bw) va hai
ting lan cam voi san R goi 1a ting RQ va ting RS (hinh 2). G trang thél blen dang ban
diu, sin sinh cac chuy®n vi va ndi lwc bifu thj trén hinh 2a.

Goi : !
A;\Q(Aﬁs) -~ chuyén vi lhiqg twong d6i clia cc cf! trong ting RQ (ting RS) ;\MQiRi‘(TQiRi)'—
“mémen ngam (lye cit ngdm) tai didu Qi cta codt RiQi do chuydn vi va tai trong cuc by

*ﬁ ra; M2, (T2, ) —mbmen (lwe cit) tai dau Qi cla cdt nPliQi do chuy&n vi thin
gay r QiRi ' QiRi Ji y g

: - twong d6i ~ARQ gy ra; MQ R (Tp — mémen (lyc cft) tai diu Qi cha cot RiQi do tii

, QiR
trong cuc bd tac dung truc tiép len cot RiQi gdy ra.

Vé&i cdc dinh nghia trén day, ta co:

—A  =A . 121Rigi A0 |
TRiQi - TQiRi = 5 ARQ m
hro
=i —=A, 121Risi A0 -
TRISI _TSRI = 2' A (2)
hps

Trong 46, lp o, (Ipg) — @ cirng don vi clia cOt RiQi (cot RiSi); hrq (hrs) — chidu_

cao clia ting RQ, (ting RS). =
MQR"MQR + QR; 3)
D6i véi ting RS, ta cé th suy ra cdc két qud twong tu.

Mdmen ngam do chuyén vi gy ra tinh tir didu kién cin bing ve luc cft. Cit qua
cac dinh cot cda ting RQ vA xét sy cAn biing clia phin khung tach ra & phia trén, ta co

(hinh 2a):
EHQ— ZTQIRI ZTQRI =0 (2)
i=1 i=1
Trong 46: '
n
S Hq— tdng c4c thi trong ngang tic dung 1&n phin khung dang xéL k& tir san Q trd len.
Q : ' : . ,
Thay gia tri clia _’ITQiRi_tL‘r céng thire (1) vao phuong trinh (a), ta duoc:

h n m __
0 RQ 1o — p
al = — (EHQ STha @
o Q i=1 ,
122 Ile
-i=1 -
Thay céng thirc (4) vio coéngthuc:
A —A 6IRiQi A0
M =M = —=A
v QiRi " RiQi hrg RQ
la dugc: ’ .
—A —A n —p
Moir = Mpyg = *riai | ZHo - =7 R; ) bre ®

Q i=1
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TRiQi -

m
2> Iniqi
: i=1
‘P6i voi tang RS, 1a 6 thd suy ra-cie két qui tirong tu.
Bay gio ta xudt phat to trang thai bién dang ban-dau (hmh 1b 2a) 42 thadh l&p

aRigi = = ®

- ¢ac phwong trinh -can- -bing. - ‘ SN e

1. Phwong trinh cén bing nut. ‘
Gi4 st mdi nut R; cha san R déu chiu tic dung clia moL moémen khéng can bing

nio dé M; . Dudi tac dung ctia céc lyec Hr va MRl toan b§ cae nnt trén san R déu :

xoay mot géc bing Or con cdc mut trén cac san lan cén (san Q va san S) thi chi chuyén
vi thang ma khéng xoay (hmh 2b) bong thoi, ddi véi che cot cha ting RQ (ting RS)

san sinh chuven vi thing luong 661 phu gla biing A(lé (A(l)) Ta c6:

6IRiQi N (1) _ 6lrisi AW Mat — - (b)

s isi) + 6(IRiRi—1-+IRiRi 0 —
[4(Triqi + 1risi) + 6URiRi—1+IRiRi+D] B hre “RO ™ bns SRS

2. Phuong trinh can bing ting:

— Ting RQ
m N .
6 > Irigi 12 2 IRiQi (c)
i=] i=1 6] : o :
-—— g + Agg =0
hrg 8 hRQ RQ
' @ _Pr
'Tu- phirong trinh (c¢) ta rat ra ARQ" QBR @)
— Tang RS
Ta c6 két qud twong tu-
‘ h
y N : 1 RS : . :
. ) ARS = —0g . (8)

1) ‘
Thay gia tri cfia A Q va ARS tit cac cong thirc (7). (8) vao phuong trinh (b), ta tim

dwoc géc xoay tai nat R;:

— 1 *
ORi:BR— _;—MP\i 9)
Ri
. i=1,23, .., m :
Trong do, aR; © IRiQi g5, T 6UgR;_, T IR, Bi+1) (10)
" Ap dung tinh chét ciia t§ 18 thuc, ta c6:
. *
MR
g = — — ] an
Trong d6 =
L] * .
. MR = Z M;{i (12)
‘ i=
m-1
Z(IRQ+IRS)+1221RR+1 (13)

i=
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Dua vao cac cong thiee (7), (8), (11) ta xdc dinh cie gi’é tri ‘moémen phan phéi, 'h(}
s6 phan phéi, gid tri mdmen. truy&n, hé s§ truyén tai cac nat.

Mémen phan phéi: .
—Cot RiQs ‘

61 '
ot RiQi A (1)
M= g~ 5 Bro
hay N i :
f X
| MRigi = Prii MR ‘ - 14
Trong d¢,
I - .
. _ RiQi .
l"'RiQi - ag (15)
— Cét RiS,

Ta c6 cae k&t quéd twong tw bing cach thay chi s§ Q trong cac cong thae (14), (15)
bing chi sd S. '
' — Xa RiRi—1, RiRi41
Bdi voi xa RiRi—1, ta ¢6:

¢ .
MRiRi a GIRiBi—ieR
. f » B
hay i Mpri, = Prri MR (16)
Trong‘ do, ’
61 o
RiRi—1 , _
o YRR 1T T an

' boi voi xa RiRit1 ta ¢6 cic kél quid twong tw béng cach thay chi s6 i—1 trong
cac cong thirc (16) (17) bing chi s6 i+1.

Trong céc codng thirc trén, 4 — hé s6 phan phdi.

Momen truyén:

— T ddu Ry dén diu Q;
M;iQi = CBiQiM;iQi us)
Trong 4o, : _ o
CRigi=-1 eL)]
= Tt diu Ri dén déu §; .
Ta c6 chc k&l qui twong tw bing cach thay chi s6 Q trong cic céng thire (18), (19)
béng chi s6 S. 7 ‘
Trong cic ¢dng thite trén, C — hé s8 truyén.

‘T -cac cong thue (14), (15), (18), (19) ta tim duge gia tri mémen phan phdi tap
hop, hé¢ s6 phan phéi tdp hop gia tri mdomen truydn tap hop, hé s6 truyén tip hop cla
. cae cdt.

— Ting RQ.

mn .
f _ f - ar
MRQ = i_El MRiQi U’RQMR (20)




-,'- Trong d6,

“Trong ae,

. ll-RQ = : @)
. aB N
Mor = = Mgir; = CorMro L@
'Trong 46, - ' ' '
| Crg = 1° @
— Tang RS |

Ta c¢6 cac két qud twong tu bang cach thay chi s6 Q trong cac cong thiee (20),

, (21) (22), (23) bing chi s& S.

Ti cac¢ cong thie (16), (17) ta tim dwge gid tri mémen phan phm tap ‘hop va hé

Y. phan phéi tap hop ciia chc xa.

m-—1 .

f _ £ x

M= 21 (MRIR +17F MRi+IR) he My @b
1= . . .

m—1

12 > IB. Ri+1

hg = — —t ' o (25)

aRr

Vi qua trinh tim gia tri tdng moémen khong cin bing tich liiy tdi cdc san la mot

) e ‘qué trinh phan phdi v truyén di truyén
s K . b e lai mbémen ti san piy dén sin khic nén

— trén co s& cac cong thirc (20) = (25), ta ¢é
thg dwa toan bd hé khung v& so 48 khung
mot nhip nhidu ting v&i cac hé s§ phan
ph6i tap hop va hé s6 truyén tap hop
bigu thi trén hinh 3.

Do su phin tich trém day, ta co
th¢ ap dung phuwong phép_ [1] a& tinh
chuy&n vi thing gin didng clia hé khung.

Ansé trong hé phurong trinh mémen
khéng can bing & day la gia tri mOmen

*

————— .

& 173 An

R ¥ SR,
R,

5 S

5 Si S

7v L
Sin T 7 = .,.m 3
T GaI khdong cAn bing MR tai cac nul chinh.
Hinh 3. a) Khung thyc t&. Méi' nut chinh twong duong v6i méi san
b) So dd tinh: - B . teong tng (thi du trén hinh 3b, nut chinh
B - hé s6 phin phéi tap hop, S trong duwong v6i san S). Ta ding cong
thir¢ (3) 'd& tinh gia tri momen khéng can
bing ban diu. Mg; lai m&i naf R; trén san
R, sau d6 tinh gi4 tri tdng moémen khong

C- hé sé truyén tap hop -
O — niit chinh,

. 0 — nut Ph‘.L‘ ‘ : can bing ban diu lai san R:
x(0) e '
Mg = S Mg, o @8
L=t - '
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Gia tri mOmen khdong c&n bing M*(O) s& duoc chon lam gia tri gin dang ban diu

9

“clia cac nghiém & chu trink tinh toan d%iu tién trong qua trinh tinh lip don glan.

Sau khi xac dinh dwoc gia tri tdng mémen

g & 4; & |t khdng can biing tich Iy tai cAc mut (ti&c tai cac -
7 (dea) san) MR, » ta'tinh gia tri chuyén Vi tgang tl;»ungr
o . c. - k. 461 gin ding clla cac cot trong cac ting do Ai

- trong :gay ra. Theo sy phan tich trén day, ta c6
o, » ) (hinh 4);
s 5 s - 5" ARQ—- ARQ + A(l)
Hinh 4 (1) a7
in A — Ao A
BS = Bpe T Bgs

Trén co s& cac cong thire (7). (8) ta co’-

A(1) ._? hpq (Br + eQ) - (@)
A“) = —2- hpg (B + 0s) (29)

Trong d6: A;{Q(AES) tinh theo cong thirc (4): géc xoay 8 tinh théo cong thire (11),

Cin ct vao chc gia tri chuyén vi P
_ching twong dsi gln ding ctia cde codt R —e17 Z
trong cdng thic (27) ta dé dang tinh dwge
chuy@n vj thing gin diing cfia cc san do . @ @
thitrong gay ra (baitoan kidm tra dé cirng

@ Q@

&

&

trén phwong ngang), bodng thoi, c6 the tinh 35”-—4-,- - @ Q—ﬁ; -

EY
)

‘duge gid tri momen twong &rng cla cac cdit
d2 ti&n hanh tinh néi lyc cho hé khung @ ®
nhiu ting nhidu nhip v&i nat ¢6 chuydn
vi thdng bing phwong phap tinh Iip.

o Tt s

Sand zL:J/

Thi du d6i véi hé khung trén hinh
ba, ta duwa toan h6 hé khung vE& so ds
tinh v&i cde hé sé phan phdi tap hop va
hé s6 truyén tip hop nhu irén hink 5b.

Hinh 5 — Bd ctrng don vi bidu thi trong cde
vong tron nhé; O — nat chinh

. A :
Két quﬁ tinh gié tri momen do chuy@n vi lhéng gén ding M;g clia céc oot (tinh

M4 clia chung (tmh theo-phuwong phap chinh xéc) ghl trong bing 1 _

Pong théi, tac gid ciing di xuft phit t cée gia tri mobémen do chuydn vi thing
gin dang néi trén d& ti&n hanh tinh néi lyc céia hd khang di cho. Qua trinh tinh ngi -
lirc bao gdm hai giai doan: giai doan phan phdi mémen do chuy2n vi thing gin dung cho

- c4c ¢t va giai doan phin.phéi mémen do chuyén vi xoay cho cdc nat. Hai giai doan
~ nay duoc ti&n hanh lin lugt va xen k& cho dén khi ndo cic didu kién can bing nGt va
céc didu kién can bing ting déu dwoc thda min. K&t qui tinh gia tri mdmen cudi clung

tai cac diu thanh sau mbt vong tinh M( ) va sau hai vong tinh M(Z) ghi trong bang 1.
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Bdng 1 (don vi bing t - m)

Nt Ry Rz . " Rs
{ Thanh ’;B1Q1.’f RiR2| ~RiS1 -|R2Rt| R2Q2 RzP\s: R252 RaRz2| RsQs - R3Sy
D | e = | —ume| - |—1wes| — | —1ne2|-— | —950.| —953
g | ' ‘ : :
A -6 | - |20 = [—t216 | — | -1201) — | —974 | —960
M* 0,08 2,66 < 2.74{ 2,56 | — 1,37 | 253 | —3,72"| 2,61 | - 0,22 — 2,38
oM®) | 005 268 | —2.74] 259 | — 141 | 255 | —572 | 263 | - 0.96 | —2.38
Qi. . 7 | Q2 R | _ Qs
Qi1Qe QaR1 Q01 Q2Q3 Q2R QsQz QsRs
~ —11,98 - ~ ~ 11,08 - ~ 9,59
- ~ 12,16 - - —12.16 - — 9,74
1,63 Cies | e | 1 —305 | 150 | -5
1,66 —1,66 1,57 | 1,54 3,10 1,62 — 1,62

KET LUAN
"Ta c6 thd rat ra miy k&t luin sau diy:

1. Béng thuit to4n truyén nhdy nit mémen khong cin bing, ta c6 th2 tinh nhanh

" chuy&n vi thing gin ding cla hé khung nhidu ting nhitu nhip (bai toin kim tra a6 cirng

trén phwong ngang). - _
2. Theo céch tinh nay, s6 &n duoc gidim bét mot cach dang k3. Ching han khi he
khung c6 trén dwéi 10 ting, s& &n chi vao khodng ti 2 dén 3.

3. Vi diu kién cén bing ting luén ludn duge thda man nén dudi lac dung cna

téi‘trgng, cdc gid tri momen do chuyén vi thing gin ding cla cic cot kha x&p xi vei
cic gid tri mémen twong @ng do chuyn vi thing thirc t& giy ra (xem cac s8 liéu so
sinh trong bdng 1). Pidu nay ciing phit hop véi két luin clia mot s6 tac gia khéc [4, 5].

4. Céc gia tri mdmen do chuy&n vi thdng gin ding clla cac cot tinh theo phuong
phép ciia tac gid ¢6 the xem 1a nhirng gia tri noi lwc xuft phat rit 16t d3 lam ting nhanh
mot cach-ding ké téc d0 hoi tu trong qua trinh gidi noi lyc céa hé khung nhidu ting
nhidu nhip véi nat eé chuyén vi thing bing phwong phap tinh lip. DBisu nay cang. thd
hi¢n ro khi d6 cing clia ¢4t 16n hon d¢ cing cha xi. Céc két qua so sanh trong bing 1
cho thiy: sau mgt vong tinh, ta dwoc nhimg gia tri noi lyc ghn ding M.(l) cé thd chip

nhan dquc trong thwec t&; sau hai véng tinh ta duoc nhitng gia tri noi 'Iﬁc chinh xac Nl(z?.,

- " Bia chi
Truong Pai hoc vira hoc via lam
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RESUME .

LE CALCUL APPROXIMATIF DES DEPLACEMENTS LATERAUX DES PORTIQUES
ETAGES A PLUSIEURS TRAVEES PAR LA METHO_D‘E DE TRANSMISSION D’UN
NOEUD A L’AUTRE NON CONSECUTIF DES MOMENTS NON EQUILIBRES

On trouve dans cel article une méthode de calcul approximatif rapide des dépla-
cements latéraux dias aux charges quelconques des portiques étagés a plusieurs lravées.
On obtient également par la méthode exposée des valeurs de départ trés bonnes pour les
moments par lesquelles la convergence devient trés rapide dans la méthode des approxi-
mations successives appliquée au calcul des poriiques étagés & plusieurs travées suscep-
tibles de subir des déplacements latéraux.
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Tap chi €A¢ THANK TYU €0 HOC

ADVANCES IN MECHANICS
Co quan cla cac Vién Co hoc cac nude X.H.C.N. gi¢i thidu cac vin d& thoi su .
nhidt clia co hoc va cac linh vuyc gin co hoc ddng thoi thong bao cic sy kién quan
irong nhit trong sinh hoat khea hoc nhim phyuc vy cée cin bd.nghién ciru, cac k¥ su
va can bo giang dgy thude tdt ca chc chuyén nganh co hoe. )
Tap chi xufit bain dinh k¥ tal Vacsava, thd dé nudc Cong hoa Nhan déu Ba lau,

mot ndm bén s8. Poc gid c¢6 thd ddt mua tap chi tai cac co quan phat hanh bao chi
trong nude theo danh mue lap chi Ba lan.
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