Tap chi €O HOQC 1979 56 3-4 (trang 49 - 56)

PHUGNG PHAP TRUYEN NHAY NUT MO MEN KHONG
CAN BANG AP DUNG CHO HE KHUNG PHANG LIEN TUC
3 VU NHU ciu !

61 v6i hé khung cé- bAC siéu {inh cao, trong qud trinh tinh noi Iwe, la phai

giai mot hé phuong (rinh dai s6 tuyén linh gdm nhidu An s6 va sy hoi ty
m ¢6 th& xdy ra khi giai theo phuong phdp tinh lip. Tac gia bai bao néu Ién
t phmmcr phap tinh loan nham giai quy&t 2 vdn dé:

— Glam 86- l_u’g’_ng cdc dn 56 dén mirc dang -ké.

L= Tang nhanh téc d9 hoéi tu-trong qﬁé trinh tinh ldp

/ Phuong phap -ciia tdc gidi c6 thd ap dung trge tiép cho hé dam lién tue,
khung lién tue, hé khung nhigu téng 1 nhip va 2 nhlp @6i- xirng chiu cdc
trong déi xu‘ng Dong thoi, phuwong. phap ciing ¢6 thé mé réng cho hé khung
1 luc gom cic x4 ngang cé dang thanh cong hodic thanh giy kbic, h¢ khung
éu tang nhiéu nhip ¢ nat chuven vi Lhang ma trong pham vi mot bai bao
gid khong th® dé cap dén.. ‘-

(na st c6 mot hé khung hen tuc voi nut‘ T ; S ,
g co chuyen vi thang gom cdc phédn tit c6 d6 2 g - 8
\g thay d6i nhwr trén hinh 1. Tai mbi nit cha '
khung @6, chi co mét thanh phan chuy&n vi 1a

xoay. Ta s& chon gia tri mé men khong can - 7 :
g tai m61 nut [am an s6, ) ] . . Hirh 1

. D& ap dung phuwong phap truyén nhiy nat mé men khéng can: bang, tru oc

la hdy phan tich su phan phéi va lruven néi lue trén mét phan tr tinh
n co ban (hinh 2). Goi~: :

i — nul trung 1Am hay il chinh; \
" j— nut trung nflan
'k — nut b_len (co thé ngam hodc khép);
pij.— hé s6 phan phéi mo men tai diu i cla thanh i j: -
C;j— hé s8 truyén momen (& diu i dén diu j ctia thanh i |,

Gid 8 ntt i.chiu tic dung cfia mot mémen khong can bing nio do ALY,

CCH ' : 4Y




Sau khi dong tdl cd cde nut (gitt cho nal khong cé chuyén vj xoay) {a lin luot
m3 (d¢ cho nut chuvén vi xoay) vadong cdce nat i, j. Qua nhidu chu trinh tinh
todn, la s& duge mol so do phan phdi va lruyén momen (so dd truvén biéu thi
bing cic dudng thing ¢6 miii tén) nhe (rén hinh 2 (tai nut i thye ra ¢d nhigu
thavhk quy tu nhunag dé hinh v& duge don giin, chi biéa thi tirong trung 1 thanh

1j). Troug do, cic biéu thirc c6 gach & duoi bidu thi cde gid tri momem khong -

cdn bing tai nut i lin lugl xuil hién qua cic chu trinh toh todn (lhue ra c6
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Hinh 2

nhi¢u thanh quy {u tai ntl i nén céc bidu thite nay mang d4u 6ng = ). Nhirng

i
dai lugng nay xuit hién c6 quy luit. Sau vo s6 céc chu (rinh tinh toan, tén

o
2 P o o
‘gid trl momen khong cAn bang tich 18y tai nat i c6 the viél
®¥T " ; . o . B 4 e .
:\'Ij T = \Ir{] + lxi = 1\::? -+~ I\E — I\I{ e ek & (B.}
ki = z: )-ij?'-ji (I) : - ;l‘ml'l S p’mncmn' (2)
: ,

Diu long X 4p dung cho loan bd cic thanh quy tu tai l’jl'll ! (Irtr nhitng
i
thanh lién kél ngam hojc khép).

Biéu thirc trong”ddu ngoiic & vé phii clia cong thire (a) 1a téng cla moét
ciip sO nhin [Gi co cong boi biing k. Vicac hé s6 p va € déu nhd hon 1 nén k
nho hon 1, do dd ong cla cip s6 A6 bdng 1/1 —k;. VAy voi s6 chu trinh tinh
todn vo ctng lon, bidu thire (a) cd thé vidt:

J\I?T = I\I?i]i P (3)

e




MY — long gia tri aomen khong cun bang tich iy tal nut i
M? — gia tri mémen khong can bing ban dau {ai nul i
M — hé s¢ Lich luy tai nut i,
< T | -
B - -
ong Ao6: k;i linh theo céng thire (1).

Trong trudng hop tdng qudt, lai cic nul Irung cfan j e6 thé [on tai cic
omen ngam M; do (i trong cuc bd giy ra. Khi 46, la mé& cac nut trunor gian
d& cho chiing eAn bing rdi déng chling lai, Sau do¢, thuc hlen eie chu trinh
nh lo4n nhu di trinh bay & trén, ta duoec:

\-1?T=(M*+ M) . B); M-°=21Vhlji - (©)

§— gla tri mémen khong cdn hing bd sing tai nut i do cAc mémen ngam M;

i cic nit trung glan lan can truyén dén. D4u tong 2 ap dung cho céc lhanh

i
¢ M; tac dung quy tu tz_u nat i~

" Sau khi két thiic qua trinh phan phéi va truyén momen tai cic ntt i v&
gia tri moémen xufit hi¢n tai nut bién la (hinh 2b):  —
M;q = M ?\,JAJk + uk, + \Ik o (7
Xi o gla tri mémen ngam lai diu k cla thanh jk do tai trong cuc bo gay ra;
{kJ — gid tri mdémen khéng cin band tai dau k cta thanh jk do mémen ngam
[- tal nut trung gian j lan can tru}en dén, 7 k
| Mpy=Mae -

Treu co s& céc cong thire (5) va (7) taco thd thanh lap hé phu'cma trinh
1ome'1 khong can hing d& gidi theo phu-cmg phép tinh 14p don gian nhu sau:
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~ Tap hop mot s8 nit cia hé khung biéu thi trén binh 3a, Gid stt & chu
inh linh todn thir m, ta dong cac nat-(i —6), (i —2), (i+ 2) va(i+ 6) dé tao
wanh cée phidn & tinh lodn co ban (i—6), (I=2); (i—2), (L 2)y; (i +2),
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(1 +6) (hinh 3b) vi tai cac nul trung tAm i, (1 —4), (i + 4) 10n tal cdc mo mei

#m) ® " . - o g Tk 3
* tim) \1 ““, MM Ty ehc cong thire (5) va(7), gia lri mémen

kh("m” can biang ) it

16ng can bang \ual hién ¢ chu trinh tinh toan thir m tai cac nal bién (i — 2)
té (i + 2) bing:

w( . i . = 3
M = o5 + MP_ ) my_y2 R W
I (\I*(m) =+ ‘{o)ﬂ: "‘1 i— I}I 1s i—g + \11—’ v {l))
.\lﬂr(ln) (\I*(m) \ \[Q) mA i i1 ?\-:+| ”+2 e 8

4= (\[1_5_‘1 + 1\11_;_ ) "1i+4 ?LH"" i+3 Ai+3' ire + —i\_,[1+ﬂ : ¥ (C)

M, EH tdng gia tri mé men ngam tal cic nit (i — ‘7‘) va (i -|—'7) do tai lrong

cuc bd giy ra.

AN

Béy gio dén chu trinh tinh lo4n thit (m + 1) la ]a1 dong ce nat i, (1 ) o

(i +4) d? tao; thanh cac phin t tinh todn co ban (i—4), i va i, (i44) (hinh 3c)

Ciing tir cAc cong thire (5) v (7) gia tri mé men Lhong cén bang xudt luen &

=

chu tlmh hnh toan lhu (m+1) t.u nut blen i bang

M*(m-}-l._) = (“T_(.Ig) + \11 ‘3) m-—z A; =2 =1 ?\1—1’ F

#(m) £

iin (\ii—}-‘) + M ‘ 2) Tita. ?‘~1+2, i+1 7\1-;-1'1 + M : ) ’ (d)
#(m) #(m)

Thav gid tri ctia M; 9 \éi \Il_l_z Lir cac bidu thire (b) va (c) \ao biu thire

(d) vi tién hanh chinh 1\ rit gon, ta dwoce :

l\'I?('mJ-]) == T1--4_1 i llf.(_n.;) + Tu 1\1*(“]) T Tl-}—fh i I\I*(m) "" a;: | | (9)

 Trong d(’J“TM{k i—4,144)—hé s6 truyén mo men khﬁng cin banﬂ tir nut_

k dén nut i cich nhau 4 nhip goi 12 h¢ s6 lruy“e‘n nhay ntt.

Tictri = Ti—g 7];_41*-;_4, I - (10)
- T = TMiMigdy, fi-—?.?‘-i-—zu i+ Migehi, teohive, 1) (11)
Tiger i = NigoMipahisds i- - ' (12)
Trong cie coug thue (10) — (12), ta ky hiéu: -
. n—1 7

. ;‘.k:’r;..j'..n = ] ?\zcﬁ-j.kﬂqt-i; (13)

j=0
n—1 , :
Mprpay = ﬂ Mi—is kmjmi ; . ‘ (14)

j=0

Lihe gia tri A duge tinh theo cong thae (2).
a,—sb hang tai trong.
a = T __4,,\10 + T4 \i? -
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ong do: My = My, + Mg (16)
Ta goi ede nut (i), (i —4), (iLh lrong perO‘no llmh (h lacae nal chinh:
t ndm gitta hai nut chinh (chiing han cdc nat (i —2), (i -+ 2) rén hinh 3) la
't phu: nit nim giira mdt nut chinh va mot nut phu lan cin (ching han cac
L(i—1), (i+ 1).. trén hinh 3) [a nut lrung gian. ‘
Ta gidi hé phuong trinh mé men khdng can bing (9) theo phwong phip
h lip don gidn (chi s6 i 4p dung cho toan bo cic nut chink cfia he khung)

tim gig tri mo men khong can biing M tai cac nut chinh i.
T6ng gia tri mé men khong can bing tich ldy tai cac nal chinh i linh
20 cOng thire (3).

Téng gid tri mé men khong cin bdng tlch liiy tai cic niut phu va cac nit
ing gian tinh nhu sau:

i’

it phy k: M7 = m(m . R+Mk+2xk+2,k + M.+ .\«110{). . " (17) -
it trung gian j: \IH = I""r phim1, 5+ M3 _H?LJ_H M - IERL klﬁ)
Gi tri moémen cu(‘:u cung lai cdec ddu thanh ‘quy lulai cac nul tinh nhusau:

Ang. han déi véithanh ik, My = \lfk+MT + Mg ) T 1y

— gid tri mé tnen phan phm - Ml = M T pie s : . L@

— gi4 tri mémen truyén tir diuk dén ddu i cla thanhik;
MI = M | @1) |
g — g1a tu moé men .ngam’ do tai trong cuc by gy ra. )

‘Trong lruong hop khung ‘gdm cac phin ti c6.d6 cung khong doi, vi he
‘truyén C;; = 0,5 nén cac céng thuc (10) — (21) ciin sira dbi lai nhu sau: -

mng thl.rc (lf]) ' -

(I - 0.062571'1—2 %?i._@ Hied,is = I {10a) ‘
mg thil‘g (11): ‘
- . ‘ Ti,1=0, 06037‘11 (Th—g Ui, i—p Hi—2, 1+Th+ﬂ Hi,itg }-ll-uz i 1) {1ia)
ng thl'rc/_(l2): ) o
] ' ' CTigd, 1= 0.0625_ Tt Misd Bita,is . ;o (12a)
. 5 . n—1 ' ’ ‘ ‘ . )
ong dé": e Prakde = [ Mgt (13a)
n—-1 : ) S ‘
Boshen =5 T Pi=fotiagei} : .  (lda)
j=0

mg thue (13): ;
a; = Ti—g.i M iCL-!. =Y. \IO—P— 0,25ni_g Hija, i(i-'fi—ﬂ - \]04_2) +
Vi MY, - £ 0,250 etiza. i(Mizg + \I” )-—-\I © (15a)
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Cong thive (16): Meoa= UBIM, g = 8wy (16a)
C.Ong thire (17) :

MET == 0257 Ty + MEL o bsg ] + VI 4 MY (172)
_C(’mg thie (18): '
M}"’i' = 0,5(:\1;31%1,,_;. M}jlpm )+ M (18a)

Céc ebng thire (19), (20) khéng c6 gi thay ddi,
- Cong thie (21); :

M = 0,5Mp Ty, : T Qlay

- - Trén day tac gid da trinh bay phuong phdp tinh toan ap dung cllo hé
khung v6i nul khdng cé chuyén vi thing. Trong treong hop nit cé 'chuyén vi
thing, cach tinh lwong tuw nhu da Irinh bay & trén. Ta tién hanh tinki toan theo
cdc buwoc san day: B ' ' -

- 1. G6 dinh hé khung béng lign két phu @& ngin can chuyén vi thing va . i

" 4p dung phuong phap trén diy d& tinh 3ng gid tri mé men khong can bing
lich 1oy tai cac nat M7, , = g,
2. Cho-toan b¢ khung chuy®n vi thing mo6t doan A =1 va 4p dung

pl{u-cng phap trén day dé tir}h-tBng gid tri. mé men khéng'cfml bang tich lay-

. i "eT -
tal cac nut Mg N

8. Tir didu kién tdng phan Iye lai lién kat phy béing khéng, tinh chuyén

vi thing thue t& A,

4. T nguyén 1y cong tac dung, tdng gia tri mo6 men khong cin bing tich
lity cudi cung taicac nit bing: '

s =0T AN T | (22)

Cac buéc con lai tinh hoan toan nhw di trinh bay & trén. | .

Thidy déi voi he khung voi nit khéng c6 chuyén vi thing cho trén hinh da,
S0 46 tinh biéu thi nhw trén hinh 4b trong d6 chi ¢6 2 nut chinh (nut 3 va 7).
T cong thire (9), hé phurong trinh mé men khong cén béng cé dang:

M

27 a /9 ¢
LTT Tty Iy H,H'"r‘i
<
) ACIRNON NGO @& s @® 6 @ 7 D 8 @ .5 Q
; , < [ L
(@l@ @|® ’Ol\)l |-
o a a e - s 5, 'r'L & o | - G =+
)? 2 3 < 5 & 7 & &
N B e e . A"
| | [ ! [ . . !
Hinh 4. a = fom; h=8m: ¢=12Um; O - ngl chini:;

@ — it phus N o= nib trung ginn,



“{in—rl) . #{1m) - m) }
M, = TaaMy 4 T MIYY gy |

7
@ 3 . #im)
M-;(mT [} i Tophly m) T-;,-,-Mi—.(m) +oa,. g

Tircic cong thite (10) — (12) va (13), la linh duge:
Vo = 0.0024; Top == 0,0012: 2y = — (08,94 t — m:
Tap = 0,0012; 7V,; = 0,0012; a, = — 104,70 { — m. ;
Két qua gidi h¢ phuong rinh (e) theo phuong phap tinh lip don gian
i tropg bing 1, '

Bang 1
Thir ty chu trinh ’ M:(m) : ' . ,M’};(m)
1 -109,30 t - m — 10494 t—m
2 1 = 109,32 — 10495 "

‘Phuong phép tinh toin trén day co thd ap dung trye tiép cho hé dam
0 tuc, hé khung nhidu ting 1 nhip va 2 nhip d8i xtng chiu cac 1ai lrong ddi
'ng (hinh 3a, 5¢). So @3 tinh. twong tng cda ching nhuw trén cic hinh 5b
sd. - - : - - |

v oy

= . -

e ’ta‘}g g e g e
O = nit clinh 3 @ -t phu .
' Hinh 5

L e o)
+ ik %

KET LUAN
Ta 6 thé rut ra miy két luan sau day: : _ ,
. L. Phuong phap clia tac gid 6 the ap dung truc tiép cho hé dam lién lyc,
khung lién tyc. hé khung nhiéu ting 1 nhip va 2 nhip ddi xing chiu cic tii
yng d6i xirng, Bong thoi, phuong phip ciing ¢d theé md rong cho hé khung
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lién e phite typ gom cde xé ngang co dang Lliflnia cong 310:;‘1(5 1!:5:1:111 giyv kh-l{c
hé khung nhiéu ting 1 nhip déi xirng chiu cac a1 trong bal k¥, hé khung nhiéua
nhip nhidu tang v¢i nat ¢é chuyén vi thing. ;

2. Trong c4ch tinh nay, s§ lugng cac dn s6 da duge giam bét moét cach

ud.ng k&. Chéng han d6i v6i hé khumg lién tuc va hé dam lién luc trén dudi ‘,
10 nhip holic hé khung (hinh 5a, 5¢) trén dudi 10 lang s6 luong cic dn sé chi

vao khodng tir 2 dén 3. ‘
3. Vicac hé s6 phu (hé s6 truyén nhay nut lrong cic cong thire (10) — (12))

trong hé phirong trinh (9) 1a nhung dai hrornc bé bac 8 nén dan dén mot didu -

tit_yéu la gia tri-tdvét d6i clia ching nho d1 mot cach dang k& Do dé; -qua
trinh tinh lip hm tu rit nhanh chéng, viéc giii phtrong trinh rdl don gian.

- 4. Khéi lugng linh phy tuy ¢6 {dng ién song- sy ting lén d6 13 khong
déng ké so -véi sy gitm bét s6 lwong.cac An s6 va sy ting nhanh t&c dé héi
tu trong qua trinh lmh lﬁp nén tong khéi Iuong tinh toan da dtrorc glam bcrt-

mot cach dang ]\e

] B - ~ ' -

* Dja ehi ©.- ... ¢ Nhén ngiy 30-4-1979

Truéng dai hoe vfi-ar hoe vira lam
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RES[ \n-'

1A METHODE DE TRU\S\EISSTO\T D'UN NOEUD &4 L'AUTRE NON CONSECUTIF
DES MOMENTS NON EQUILIBRES APPLIQLES AU CALCUL DES PORTIQUES CONTINUS

Dans le ealeal des structures hautement Inperstailques. on doit résoudre un
_systeme d'équations linéaires & plusieurs inconnues et la méthode des itérations pourrait
presenlﬂr l'inconvénient d'une’ convergence lente,

Dans cet article, lauteur expose une méthode de calcul simplifiée el caractérisée
par la réduction considérable du nombre d° inconnues ht‘pcrstahquec et par la rapidité de
convergence dans la méthode des itérations-

La méthode exposée peut etre appliquée directement aux poutres conlinues, aux
portiques continus a traverses droites, aux portiques étagés symétriques 4 une travée et
a deux travies symétriquement chargés. Cette méthode s'étend ¢galement au cas des por-
tigues continus & lraverses curnhanrs ou hristes et des porliques dtagés a plusieurs tra-

Tong cu:r'nmxblm de subir des de placements latéraux.




