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§ 1. BAT VAN BE

Mot lrong nhitog phuong phip sé dwee sk dung réng riy va cod hiéu qui trong
vige gidi che bii tofin co hee 14 phu’mlﬁ phap phiin t& hitu han (PTIIH) Treng tinh todn
két efin, & nude ta dQ co6 nhidu tie gid ang dung phuong phap nay d¢ gidi cho chc he
bin v, hé thanh, he thanh thack méng v.v... Tuy nhién do hgn ché elia che cong cu link
toan v @& don gidn héa d8i 160 he thavh thwong dwe vé giki cho trueng hop phing,
trong khi trén thye {8 lhuedng o phidu k&t cdu vd cdog trink nhu k&t cdu4idu may bay,
cong trinh phi cae ting, din khoan bin v.v... lai thd hien sw lam vige khong gian vt 16,
doi hdi phai dwge nghidn ciru dudi goe d¢ bai tohn 3 chidu. V& mil tAi trong. cie tinh
toan thwomng xét che che Irudng hop tinh hofe dwa vE bii to&n tinh. Bét voi che loal
tai irong nhe séng, gio v dong chiy tée dung lén din khoan bign, hey 14l trpog do gla
tdc ndn lac dlmg lén cong trinh nha cac tdng thi vige dinh gia khq niing lim viée cilia
k&t cdu chju thi trong tinh 1a khénﬂ diy di va thifu chinhk xaec. fxp dung mo hink phin
tl hiu han tdng quit chs dong lye hoe chng trink f1, 2] va két qui bal toan tirh cha hé
thanh khéng gian [3, 4], rege dich cla bai bac la giﬁi bai toan dong lye hoe h thaph

khdng gian @in hdi tuyén tinh cd ciae lién k&t phite hop chiu thi trong ddng théng thudng ;

bofc thi trgng do gia t8e nén ghy ra khi ddéng ddl. c¢ ké dén 4oh hadng cla nén mong
61 sy ldm vige cfia pbiin k&t cfu bén trén. SO dung mol 8 két qud trong [5], mot chuong
trink £6 vigt biing ngdn ngl FORTRAN 4 duge xidy dyng dF chay trén ciie may tinh bidn
€6 & nudeia va cho kO qud Da dink. Cae k& gud nghiéa clru 45 dwge &p dung trong
met 86 tinh toin thoe 1€

2. Ui PAUONG TRINE CHUYEN BONG vA TIOE PHAR 8O

116 phwong trink v phin chuvén déng twnc mé binh PTHH eda 118 0 bic tw do
tol thet didm t cd dagug {1]:

Mm} + CE{t} !‘— EX{) = P@) (2.1)
trong 46t — X{t), Xt} vi () la che véceto n thanh phin md @ ‘mc;ng ing chayén v,
van tdc vi gia tfc not,
- P(t) li véete tdil {rong nat,

— M, C va l{ tang {rog 14 ede ma frén XROI legng, ma trdn oin v ma irdn clring
gfia toan hi. Dida thie cla i, €. K vt P nhin duge khi thift lap By thie cla dong

ning, ning legag bisn dapng vh cdng ol agoal lye dudl dang ede ham cda X(t), x{t)
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va X4 (gl Vet gid thidt hé dhn bdi tuyén tinh cde ma trin M, O va K kbdng phy thuge
t- Trong trudng bop 1Al trong gy va do dong dit, biku thie cla P cd dang:
P = 8.l (2.9}

trong d¢ alt) Ia vecty gia t6c ndn.

Két eflu doge md hinh nds béi he cie phfin # hite hen dang thanh khéng gian 12

hie 1 do vai che bhm dang Hermite [3]. D& xet he thanh lién hop b k® &nh birdng nd,
khi xae dinh ede ria trén M, Cvi K phal tinh dén che lién Lét khdng cing vi md hinh

héa nén béi ede phiin Lk thanh twong dwong. He phuong trink vi phén (2.1} duge tich

phan . biing phuong phép tich phin tryce Liép téng bude héfie phuong pbdp céng nghiégm
riéng [1]. Pay 12 huai phuwong phipthéng dyng nbit d% tich phan bé phuong trinh rydn
dduyg theo mikn thoi gian. Ty téog bal loan cu th¥ ee 4p dung mdt trong hal pheong
phiap trén [5]-

§3. NUT PHUC HOP VA TUGNG TAC CUA NEN V01 CONG TRINH
3.1. NUT PHUC HOP

DGi vé4i hé thanh, thye t8 thuong gip nhidu loai lien k&t khac nhau. Ngoai nhirng
lizn két ehng la nhing lign két ma che phiin t& thanh rang buge voi nhan theo it cd
cde bie ty dos com ebd cde lidn k&t khdng coog (litn két phic hop) nhe kbhop ciu, khop
tru, khép ede-ding, khop truet.. 18 nhitng lign két 6 it nhil mét bie ty do clia hai
tbanh lién k&t khong bi ring bude. Twong Gog cho md hinh PTHH cba he thanh ta cé
hai loal nat: nut cl’rng va nut phue hop [4]. Nat ctng la nit ma tai d6 edc phdn i liéa
két véi nhau ed tat cd cde thinh phin chuyén vi tu‘cm;, Lrng bing nhau. Con 481 voi mit
phite hop thi co it nhdt mat thanh phin chuv%n vi elia che phin i@ lien két cd gia tri
khée nhau. Vi du d0] v&i khop cAn hai thanh lidn k&t cé ba thanh phie tinh tién gmng
nhau cén ba thinh phin goc xoay khie nhaw, khop tru cé mot thank phlin géc xoay clia
Liai thanh-lidn két khie nhau. NGt phire hogp dwge md hinh hdéa béi hai nidt rieng bigt,
chc niat né{y ed cling toa d6 trong hé tea & chung. V& quan hé chuydn vi, hai nit ndy
cd mét 86 thanh phin chuydn vi twong tng gidung nhau va mdt 88 thanh phdn khac nhau.
Vide x&y duwng ma trin citng clin cae pncm thr va ma iran c1rng toan hé ducrc {ién hanh
binh thwdng. Khi di nhan duege ma trdn citng clia toan hé, dé tim chuyaén vi phiizd 19
d6i v&i ehie thanh phin chuyén vi tueng Gng gifng nbau 121 che nut phie hop.

3.2 TUONG 74¢ cla mEN LB cHue TRINRE

Treng mél 86 ifok (o4n ngudi ta thuong bd qua Anh hwéng elia nén va coi nén A
cirng tuyét ddi. Toy nhign, trén thye 8 nén luon o6 do dan hidl ohit dinb tiy thude vao
tinh chiit ev 1¥ cha d40 va kich thuwoe eha 46 mong. Vige link fohn &nh hudng ekx nén
l2n ey fAm vige cln phdn kGt cdu Len tréwn 1& ridt eidn thiét, Trong (6] aa c¢hi ra &nh
“Lirbng clia ndn ién dqo déng uln ngang eds el thip nude. peé xeét &nh hwdnyg céa nén
ben sy [hm vige eda phiin k6t edy b,:n fran Tglw% ta thay thé nén biing hi cée 16 xo din
hot tuyfn ifoh. Hinh 1 m6 14 sy thay the nép bing cée 10 x0 an hdi cho lraong higp
bai todn phing. 13 clrng elia ede 1o vo dwoe xac dinh theo méd hinh cfiz Kavindp
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Cac he s6 Kus Ky vd ke dwoe tinh theo chc cOng thwe san:

By = (s . F S

Ky =y . F - 8.1)

Ko = Cg - J S
trong do: b dign tich cfa 88 méz.g, | 1a mOmen gain tinh mit edl cfa d€ mong lﬁy

“theo trong iam, Cx, Cy v Co 14 cie hé s6 xte dinh thee thye nghigm phu thude ah ..
‘chil co 1¥ cha it chin i Sau khi xhe dinh duge he s¢ dan hdi cla che 1o X0 Zta" e

thay thé chuug h’mb hé thanh cd do eirng trong dwong. HE thanh tuong duong : nay € u'g '

vai hé thanh cha philn két cil hén lrtn s& lam viée whw mot thng thé, Mot 80~ v1'du_
thay thé 10 xo bing thanh twong dwong ¢ho trang bang 1.

THANH TUONG Ce dal | song can
Lo xo ' A ' y - [tugng cho V3 SRR
BUONG : e xdc dinh
W E, A | = FA/K
} &1 :
K! 3 =1
3= . . — vl
4 oA K L, 1 A =KIE
A, E = Klja
E, I ! =Tl/Ks
IKq p =1 :
LA Ko L, ! J =TKe/E "
|
1,1 I= IKe/]

Bang 1+ 3¢ hioh thay th€ cdec 10 xo bing cdce thanh cd dd cing twong dwong.

§4. CHUONG TRING 8O va MOT 80 KET (}U& TINH TOAN

Dya trén cde phuoog phip gind vi Lhuld tofa df irich bay trén. mot chwong trinh
g6 4B dwgc viBt vy diug A6 gidd ede B4d tofo tinh hoo v dong lye hoe hé kbong khéng
gian ¢d nat phae heo ehiu 186 trong bit k¥, Chwong (rinh FRADYN 44 chay trén che
méy tinh hién ¢6 & pudc ta va s dung trong tinh tehn thye té Dodi day teink bay maot
86 vi du minh hos.

4.1, Tinh hé khung (hinh 23) chiy téi troma P téc dyng tal Jiém B.

e thanh frén hinh 2 6 hai ndé phie hop tai B vA E. Trong mé hinh phiin 'tk -
hiru han, cic not ndy duge (hé hién qua cée nat riéng bidt 14 2, 3 va 7, & Trong trugng
hop tui didm B tie duag lye tinh theo hudag thing dong P = 2000KG, cic gis tri nhan
duge cla chuyén vi va ndi Iwe hoan tedn tring viéi k& qud tinh toan trong {4l Néu tgi
ditm B tac dungilye ddag PO, chuydn vi vi noi lwe tal che nit 14 -him céa t, Hiok 3




14 k&t qud cta ehuyén vi thing déng & nat 2 vd 3 cho céo trudng hop &l trong tinh va
t4i trong dong, ¢6 ¢iin va khong ehn.

N ,;m/ G= 8410 k6 fem?
# L £ 2.1.18° kGfem® U
' I = 500 e
) =l 400 1 ‘

‘ ) Finh 2 :
a) M& hinh két cdu b} Mo hink PTHH .
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Hink 3: Dao dong lai nat 2 va-3 -

4.2. Tink phén ¥ng déng lye eda frgm bom 3 5 mdy xd@y dwng trén cée
ving cé nén yvu cva déng bdng séng Chv Long.

M& hioh phin i héw hgn cfa tram bom 2 thng 3 t8 miy duge cbo trén hinh 4
Tai che didm nat 11, 23 va 35 c¢o cde thi the dung trong khi cic may bom hogt déng @&y
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ra de co Lhi d&ch tam wi lee thiy Song. To thi nghiswm do dac ¢4 1fnh 1odn di xhe

dinh dwoc bitu thiee cha (A1 frong 46 nhe sae s
Py = 1535 cos ot + 3070 Cos3wt
Pz = 2535 cos ot -+ 3070 Cosdwt
Mx = 1810660 coswt -+ 356120 Cosdwt
. \ _ |
trong 6 @ =_102,6 radfsec 1a tin s§ goc wng v6i vong quay 980 v/ph ¢
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the bii s he thank teoeg deceng. PO cfog olie cde thanh
mé hinh XNavindp 44 trinh bay trén. Che két qud nhin dwos
MmOt g6 kLt ludo sau daye
: i cfia néi Iyes chiing han momen adn tai cde thanh Jdim &t may
irong bal foan l‘urm Ion gip bon lAn gid tri cia momen udn irong bai todn (inh, dwa 1]
vide xde dinh (.c(, & 8 ddng lwe cho pha hop : :
4 (1511 cting tal chc thanh dim it may bom thay 81 dfu ién twe vi vay
g Hé) phia trén dong tnm ciin xét toi suw phd biy méi.
'.7 3. Chi ta cac vong cdng hu*orng wng vai tin sd vong quay may bom V:’a; madun
dan Bdi clia nia ddt duwa &d vice xit 1§ n¥n 48 tranh cong hudng. S
Trén bioh 514 doo Gdng cla mbHmen uén My tai cic didm dit méy bony va didm
d8u dam aa

8t may

.
PR

pay duge
¥& nii lue

§5. BET LUAN .

Che két cdu dang thanh khang gian I3 eic két edu thedng gip trong thye té x4y
dung nhw dan khoan biBn, nhi cao {Ang, k&t clu fau vi hdnq Lkhong. Nhitng k&t qua
nghitn ety & A4y cho phép @ng deng tryc tidp irong iink todn kidm tra v thlet k& cde

cong trink dang khung dan t8ng quat. Chwrong trinh tinh toén eé céu tric don giin d&’

g dung. M6t s6 két qui & d&y 48 duge trinh bay irong cic x8mine co hoe, hoi nghi
khoa hoe va nbdn duoe nhiisg nbdn xét vd gép ¥ quan trong. Tac gid xin chan thank
chm on nhitng nhin vét va gop ¥ dé. Citng xin chan thanh cam on dang chi Trin Dwong
Hidn 8 hodng @8 oy th? gidp the gid hoan thanh vin d3 niy.

‘Dia chi: Nidn ngay 20/1/1986
Vién ¢o hoe Vign KHVN '
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STUMMARY
DYNAMEGC AWALYYLS OF COMPLEX SPACIAL FRAME SYSITAMS BY THE
' lem‘ ELEMENT METHOD

MNemerical simulation of complex spacial frame systems subjected to static load,
dynamic logd and base acceleration -is lormilluied- A finite element model is applied
therein thé complax nodes and lhe loundation influence. are considered. Fqualions. of
motion »re snived alterantively by step-by- -step direct ‘inlegration and mode superposi-
tion method. 4 number of illusiraied examples are computed by ihe numerieal program
FRADYN, which can be used directly in the field of strucinral design.

26




