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TCJ~p chi CO' HQC 1980 so I (trang 27 - 321 

VE ANH HU'ONG f)AN HOI CUA coc f)EN DAO DONG coc . - . . -- ~ --. . . . 
NGUY£:N NGQC QUYNH 

fRONG [1] hie gia da trinh bay m<)t mo hiqh tinh toan m6i de khao sai dao d¢ng 
CQC Vai gia thiet CQC la V~t the cung khOng chjn bien d~ng trong cac qua trinh dao 

t¢ng. Trong thvc te, gia thiet na v chi cho phep chilp nh~n trong m¢t so tnrang hgp: cQc 
hep dung de nhoi CQC cat, CQC thap hoi;ic CQC be tong c6 chien did ngan v. y •.• Con trong nhieu 
nrong hgp phiii tinh den tinh d!m Mi cua CQC 
1h u c9c gi5, cQc be tong co chH~u dai Um. Theo 
1ghien cl'ru cua Barkan [2] cho thily d.ng nen 
l<) cung cua CQC lail SO VcJi d<) cung cua nen va 
~hieu dili CQC nho so v6i chien diti bu6c s6ng 
:ruyen trong CQC thi tinh dan hOi CUa CQC it 
i.nh huang den dao d¢ng cua n6, con trong cac 
:ruong hgp khac phiii xet den tinh dan hOi . cua CQC· 

Trong bai bao nay, chung toi dung mo ....,. 
hinh dii. trinh bay trong [1] de kh3.o sat anh 
bubng dan hOi cua CQC den dao d<)ng CQC· Cac 
gia thiet dugc dung sau day: 

- Xem bien d~ng cQc la dlt nhO nen c6 
the dung cong thuc lq:c rna sat gifra nen Va CQC 
cua Baranov V. A. [3]. 

- Coi nen du6i day CQC la nen ban kMng 
gian dan Mi c6 tinh den qnan tinh cua nen. 

Mo hinh dugc thiet l~p nhu sau: Toan 
b¢ may d6ng cQc c6 kh6i luqng ky hi$u la M, 
CQC c6 chien dai l va d¢ cung EF. B¢ cung 
cua nen ducri day CQC ky hi~u Kd· Lvc rna sat 

v 

l 

EF EF 

0 

Hinh 1 

gifra nen va m~t ben CUa CQC Q11Q'C tinh theo cong thUC (9) trong [1], tiT a6 SU}' f:\ GQ cling 
crta nen ltfii v6i m~t xung quanh CQC dugc ky hi~u Kt. D¢ c(rng Ka khong phg thu¢c d(> 
sau cua CQC (xem hinh 1), trong h1c d6 d¢ cU:ng Kb la ham cua d¢ diti CQC· 

§ 1. L!P H~ THUC CHUYitN TIE~P CUA CQC COKE DJfN J.\ll!A SAT 

TRONG CUA V !T LI:tU CQC 

Phuong trinh vi phan truyen s6ng dQc dan hoi trong CQC c6 k~ den lq:c d.n df!_n 
hoi cua v~t li~u: 

(1.1) 
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11 E_lg __ trong d6 a = V _ 
j -- tl•Qng khoi Clla CQC, Gtc -. h~ SO elm ci'ta V~t Ji~U CQC, 

U- chuy~n dich cifm hoi cua CQC. 

Bang phrrong phap tach bign aift, u = X(x)eiwt, phuang tdnh (1.1) dtra ve d:;:mg: 

X"+ r*2
• X= 0, ·· (1.2) 

w J a r* =~ 1 1- i~ 
a ~ w 

Nghi~m ciia phuong tdnh (1.2) c6 d:;mg: 

X= C cosr*x + Dsinr"'x, 

c. o la cac h~ng so. 
Bien d¢. tvc dQc trong c<;>c : 

N= EF .X' 

Tu (1.3) va (1.4) IQ.p h~ thirc du:6i d:,mg rna tr~n: 

~X l [cosr*x 
1 N ~ = -EFr*sinr*x 

sinr*x ] ~ c
0 

l 
EFr*cosr*x l ~ 

(1.3) 

(1.4) 

(1.5) 

Thay x = l va x = 0 vao M tb.rrc (1.5) dong thai khi'r rna tr~n c¢t ~ ~ ~ , h~ thirc chuy~n 
w;p tu 0 den l c6 d~ng 

--- \X ~Xi r cosr*l 

( N 1 = l-EFr*sinr*l 

Ma tr~n chuy~n W!p ciia c<;>c ky hi~u boi [G]: 

EFr* 
sinr*l l I l 
cosr*l j . ( N o 

. ..~, r cosr*l ~mr * l [ G11 G12 l 
~]= Eh = L- EFr~sinr'"~l cosr*l j G21 G22 j 

§2. PHUO'NG TRINH TAN s6 CUA H$ NitN VA CQC 

H~ thU:c chuy~n tiep dao d¢ng dQC cua CQC Va nen c6 th~ viet du6i d~ng: 

l } = (M]. [G]. [K] iv) ~v~ 
I N )4 N 1 

trong d6 cac rna tr~n 

[M] _ [ 1 ., 0] ; (K] = [ 1 1/Kd+Kb Jl' 
-(o.nvi 1 o 1 

v - d}ch chuy~n dta h¢· 

Cac d¢ ctrng Kd, Kh c6 ,d~ng [1]. 

(1.6) 

(1.7) 

(2.1) 

Thay cac rna tr~n [G], [Ml, [K] vao (2.1J, sau khi thvc hi~n tinh toan chung ta nh~n 
duqc: 

cosr'"l . sinr"'l ] 1.' ) 

KafKb + EFr* \ v ( 

2M . * "· . * 2M . * · )' (2.2) -w cosr ·z-EFr···smr l w smr l * ( --------- - + cosr l N 
K.:t+Kb EFr*l , 1 
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(2.3) 

fhay (2.2) vao cac dieu ki~n bi~n (2.3) rut ra duqc phuang trinh tan so ciia h~ c9c va n~n: 

~o}Mcosr*l- EFr*sinr*! w2Msinr*l (
2

•
4
) 

-----:c:-- + cosr*l = 0 
Kb + Kd EFr>f(; 

~ghi~m cua phu:ong trinh <:~:4) c6 d:;mg phuc. GHi.i phuang trinb sil~u vi~t c6 nghihn 
phuc la mi)t vi~ckh6 k~an. Sua phuang trinh (2.4) se d:;mg : 

w2 = cosr*l 1 (2,5) 
M cosr*l EFr*sinr*l sinr*l ---+ -r-

Ka +Kb (Ka+Kb)u?t\1 EFr* 

Xet tmong hgp uan gian: Coi khOi luqng CQC t~p trung vao v6i kh6i lugng may, ky 
hi~u IDe, d~ng thai bo qua rna sat trong cua v~t li~u. (ac = 0) ta c6: 

Cosr*l = 1; Sinr*l = 0 

Sinr*l 
Lim --* =­
r*~O EFr EF 

Thay cac gia tri a (2.6) vao (2.5), Hin s6 rieng tim dugc trong truong bgp nay c6 d~ng: 

(02 = __ 1_ 

M+mc 
1 

1 l 

Ka+Kb + EF 

(2.7) 

Cong thuc (2.7) bi~u di~n SJ,r lien h~ ciia tan so (!) v6i d¢ cung EF va chi~u dai l ciia 

l 1 
co. c. Do anh hucmg do cU:ng ciia coc con phn thnOc gia tri ty' so- so v6i ty' s6 ---· 

0 

• • • • • EF Ka+Kb 

R5 rang trong trm]ng hgp chien dai CQC 16-n, di) cung ciia CQC khOng 16n thi anh huang 
dan hQj CUa CQC la rat dang k~ doi VGi tan SO Ol, 

§ 3. DAO Dt)NG CUO'NG BUC 

L1;tc gay rung d~ h:;t c9c c6 d~ng di~u bOa P = P 0 sinQt do may gay rung t~o ra. 

H~ thU:c chuy~n tiep ciia c9c khi chin Lvc tac dlJ.ng cuang bU:c: 

trong d6 

~ v l [ L11 L12 ] ~ :r 1 ~ o l 
( N ~ 4 = L21 L22 l , • ~ 1 + l P ~ 

cosr''lel sinr* l 
Llz = Ka+ Kb + EFr'» 

Qz *z ~- . . ... 
L21 = - Mcosr" - EFr~"smr·"·l 

Q2Mcosr'x' 1-EFr*sinr*! Q2Msinr* I * 
L22 =- ----.- + cosr·!. 

Ka + Kb EFr'll> 

Thay (3.1) vao cac di~u ki~n (2.3) tim dugc: 

L12 
V =-- •P0 sinQt 4 L22 

ho~c 

(3.1) 
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Nen coi l:hc:i L:rqng C(}C t~p trung vao kh6i ltrqng ciia may, dao d:¢ng cu:ang hire ei\a 
CQC trong irm'mg hqp nay CO d~ng don gian sau: 

P 0 sin!:h 
v 4 := -----=--------

Q2(M+mc)- -----
1 l 

_K_a_+_K_b + EF 

(3.3) 

Ro rang trong truang hqp nay anh huang dan hOi cua CQC bieu tnt hoi iy so EF Neu 

kh6i luqng cQc c6 d~ng phan bo, nhung gia thHH toe d¢ truy(:)n s6ng a kh:i lan de cho 
r au nho va thoa man r*L ~ 1 do d6 cos r""L = 1 va sin r""L = r*"L. Dao d¢ng cuong btrc 
CUa CQC trong truang hqp nay CO d~ng: 

§ 4. TRUUNG HQ'P MAY DONG CQC D!T TR£N CAC LO XO 
(xem hinh 2) 

a) ciao d¢ng tg do 

(3.4) 

k - d¢ cimg cua cac 16 xo d~t du6i may gay rung. Ma tr~n d¢ cung cua h~ 16 

xo nay dugc ky hi~u [k]: 

[k] = [~ (4.1) 

k H~ thuc chuyen tiep khi h~ dao d¢ng thil.ng dung c6 d:;tng: 

~ v l = (M]. [k] . (GJ (K] ! v ~ 
l N ~4 i N ~o 

halite ~ v l [Ru R12] ~ v l 
l N ~4- R21 R22 l N ~o 

(4.2) 

trong d6 : Ru = Gu + G21/k 

I-:ZLn.h .'2 

Thay (4,2) vao cac c1ieu ki¢n bien: v o = 0; N4 = 0 ta tim dugc phuong trinh tan s6: 

~-~ [- w
2MGu '+ G21 (1 - w

2

M )] - w2MG12 + G22 (1 - w
2
M) = 0 

Ka+hb / k k 
ho~c c6 the viet (4,3) drr6i 'd~ng: . 

. <Ka + Kb) G22 + G21 . 
w2 = 

[ 
Ka+Kb ,., + Gk21] M G11 + (Ka + Kb) G12 + -k- • li22 

(4.3) 

(4.4) 
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[ 
. Ka+Kb . ~ Ka+Kb .v. EFr" ] 

M cdsr"'l + --- smr'n/ + ·· cosr··•t- -l- sinr*l 
EFr$ • k 

Truang hqp d~c bi~t: Gia thi~t bO qua kh6i luqng cQc tire Ht 1 bOa man di~u ki~n (2.6), 

h1c d6 tll.n s6 rieng ciia M xac djn}l dtr(YG: 

w2 = ---=-----=K=.:a:._+..:........:K:.:.::b=--------=-

[ 
Kd+Kb Ka+Kb 1· 

M 1 + E~ . l + k 

(4.5) 

Nhu vh trong trm7ng hqp tinh toan doi h!'>i chinh xac cao, chung ta pMi gild phuong 
trinh sieu vi~t CU), trong lite d6 c6.ng thU:c {4,5) c6 th~· di'l.I;J.g d~ xac dinh gia lrj gll.n 

dung cua Hln s6 rieng. 

b) Dao d9ng cuang bfrc 

H~ thuc chuy~n tiep ci'ta h~ c9c khi chiu l]J:c tac d1,1ng cuang buc di~u hOa: 

~ v ( [Ru Rt2] ~ v l ~ 0 l 
1 N ~ 4 = R21 . R22 l N ~ 

0 
+ l P ~ 

Thay (4.6) vao cac di~u ki~n bien Vo = 0; N4 = 0 rut ra duqc h~ thuc: 

H~ thuc lien h~ d!ch chuy~n Cl!a may V4 va dau CQC V2: 

Thay V4 tU: (4.7) vao (4.8) ta c6 : 

(4.6) 

(4.7) 

(4.8) 

L K 
1 

(Gu + G2t!k) - Gtz - _G_z_z J P 0 si nQ t l a+ Kb k i 
-----:----=--=-----~---=-----'-------=---- (4.9) 

----::-
1
-- [-Q2MGu + G21 (1 - _Q_

2

~-)]- Q2MGt2 + Gzz (1- _Q_
2_M_) 

hu:+Kt k k 

Xet trucmg hQ'p dO'n giltn Mng each bo qua trQng luqng CQC, do d6 

G11 = cosr"'l = 1 ; 
~ sinr'~ l 

<112 = -~-- ... _,_ ·--
EFr''1' EF 

Gzt = - EFr'li<sinr''"l = 0; G22 = cosr*l = 1 

Vi v*-y V2 con c6 u:~tng dan gian hO'n; 

k-Q2M Po sinQi 
Vz = .~--- . --------=-~::.::.::_:_::__ 

. k Q2M _____ ....::.1 ___ _ 

1 

(4.10) 

l 1 
+ EF + ---

Ka+Kb k 
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Tren day chung t6i da trinh bay m¢t phuong phap tinh toan dao d¢ng c9c khi 
tinh dE!n tinh chat dim hoi cua cqc. cac cong thuc gild tich ve bien d¢ cling nlm phuong 
trinh tan so cho pbep ap dq.ng trong tirng truong hgp Cl} thi!l m¢t each d~ dang trong 
tinh toan ky thu?-t-
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RESUME 

INFLUENCE DE L'ELASTICITE DU PIEU A LA VIBRATION DU SYSTEME DU PIEU 

En appliquant la force de frottement laterale dynamique entre le sol et le pieu 
etudie par Baranov [3 ], on considere !'influence de I' elasticite du picu enfonce en vibration. 

(Ttlp trang 26) 
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SUMMARY 

PROBLEM OF OPTIMISATION OF STATICALLY INDETERMINATE 

STRUCTURES FOR MOVING LOADS 

In this Paper formulated a Problem of Optimisation of statically indeterminate 
Structures for moving loads in the shake-down State by a line'ar programming using the 
simplex Method. The Algorithm and numerical Results have been illustrated by the 

·.Computation of a statically indeterminate Beam. 


