Tap chi €O HQC 1980 s8 1 (trang 27 — 32>

VE ANH HUGNG DAN HOI CUA CQC DEN DAO DONG COC

NGUYEN NGOC QUYNH

I‘RONG [1] tac gia da trinh bay mot mé high tinh toin méi d8 khio sat dao déng

coc v&i gid thiét coc la vat thd cing khong chiu bién dang trong cic qué trinh dao
[ong. Trong thyc t& gid thi€t niy chi cho phép chidp nhin trong modt s6 trudng hop: coc
hép dung d& nhdi coc cat, coc thap hotic coc bétdhg c6 chidu dai ngin v.v... Con trong nhidu

ruong hop phéi tinh d&n tinh dan hdi cida coc
1thu coc g8, coc bétdng c6 chidu dai lom. Theo
1ghién ctru clia Barkan [2] cho thdy ring n&u
16 cirng clia coc 16 so v6i dd cirng clia n&n vi
chigu dai coc nhé so véi chidu dai buée séng
ruyén trong coc thi tinh dan hdi clia coc it
inh hubng dén dao dong cha n6, coén trong chc
xwong hop khac phii xét d&n tinh dan hoi
ctia coc.

Trong bai bao nay, ching t6i ding md
hinh d3 trinh bay trong [1] 42 khio sat inh
hwéng dan hdi clia coc d8n dao ddng coc. Cic
gia thiét dugc dung sau day:

— Xem bién dang coc 1 rdt nhd néo cé
thé dang cong thite lyc ma sat giita nén Va coc
cha Baranov V.'A. [3].

— Coi n&n du6i &4y coc 12 nén ban khong
gian dan hoi co tinh d&n quéan tinh cla nén.

M6 hinh dwgc thiét 13p nhu sau: Todn
bd may déng coc c6 khoi lwgng ky higu 1a M,
coc ¢6 chiBu dai ! va 490 cing EF. Po cing
clia nén dusi day coc ky hidu Kg. Lyc ma sat

gitta n&n vi mit bén cha coc duge tinh theo cong thie (9) trong [1], t& a¢é suy ra ds citng
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cla nén JI8i véi mit xung quanh coe dwge k¥ hiéu Ky, PO cierng Ka khong phu thude do
sdu ciia coc (xem hinh 1), trong lic d6 do ctrng Kb 12 ham cda 9 dai coc.

§1. LAP HE THUC CHUYEN TIEP CUA COC CO KE DEN MA SAT
TRONG CUA VAT LIEU CQC

Phuong trinh vi phan truyZn séng doc dan hdi trong coc c6 k& d&n lwe cin dan

hdi clia vat liéu:
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vin e truylin sdng treng egoc,

_trong dd a =

T - trong khéi cfia coc, de— hé 56 cln clia vat lidu coc,
u —-chuyén dich dan hodi ela coe.
Béng phwong phép tdch bi&n agt, u—X(;r)el‘” , phucng trinh (i.1) dva vé dang
X4+ r* X =0, (1 2)

* :£)_ _\/1 - if‘ﬁ_
a ®
 Nghiém ctia phuong trinh (1.2) ¢6 dang:
X = C cosr¥z 4+ Dsinr®z, (1.3)
C. D 12 cdc hing sd.
Bién do- lyc doc trong coc:

N=EF.X , (1.4)
T (1.3) va (1.4) 1ap hé thtrec dudi dang ma irdn:
;X i _ [cow*x‘ sinrf:z: J ;C % (L5)
N § 7 | —EFr¥sinr®*x  EFrfcosr¥x D ’

C
Thayx =l va x = 0 vio hé ibitc (1.5) ddng thoi khir ma trin cht 3 b % , hé thitc chuyén

tiép t 0 d&n I c¢6 dang

x| [ w0 "
N ) !-—EFr;""sinr*l cosr¥l J z N Jo h
Ma tran chuyén ti€p clia eoc ky higu bdi [¢]:
cosr®! _s_inr’il ] Gi1 G12]
EFr” 1.7

[Glzl

—EFr¥sinr™ cosr® -‘ "L GGz -|

§2. PHUONG TRiNH TAN s6 CUA HE NEN VA €OC

Hé thitc chuydn tiép dao dong doc clia egc va ndn cb thd vidt dwoi dang:

S ‘ . P! v .
!y ; = {M].[c]. (K] ;N %1 @1
trong d6 cde ma irdn

[M] :[1 . oJ; [K]:[l 1/Kd—l—ij’

~wiM 1 0 1
v — dich chuy®n cda hé. '
Cac d9 clrng K, Kyp c6 dang {1].

Thay cac ma tran [G], [M], [K] vao (2.1), sau khi thyc hign tinh toan chung ta nhan
- duge:

v cost®] cost™l  sinr® \
Kst Ky | EFr* V {
= P P 2ur 7 (2.2)
2 # # . x, —® Mcosr”l-EFr“sinr®] ® Msinr® l
N —w'Mcosr™ I—EFr™sinr¥] -
1 —EFr*sinr Kot Ko v - EF o + cosr® N 1
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‘Didu kién bién v =0, N, =0 , - (2.3)

Thay (2.2) vao cac digu kién bitn (2.3) rat.ra duge phurong trinh tin s8 clia hé coc va n'é‘nr:

: i *y _ " s I )
w"Mcosr™! — EFr*sinr™I b Msm; I 4 cost™ = 0 (2.4)

“Kp -+ Kg : -EFr®

Nghi¢m clia phwong trinh (2.4) c6 dang phiic. Gidi phuong trinh siéu viét c6 nghiém
phirc 12 mot vige khé khin. Bua phwong- trinh (2 4) v dang

_ _ 2.5)
M cosr¥] EFr*sinr®l . sinr®l (
Ka+Kb  (K44-Kp)o™M EFr*,

2 cosr®l 1
®

Xét truong hop don gidn: Coi khai lu'cmg coc tap trung vao v6i khéi lugng may, k)’
hidu m., ddng thoi bd qua ma sat trong cua vat lidu (&tc == 0) ta cé:

Cosr®*1=1; Sint*l =0

Sint®l 1
i —_— (2.6)
rliﬁ_rfg EFr* — EF

Thay cic gia tri & (2.6) vao (2.5), ¥in s5 riéng tim dwge trong truong hop nay cé dang:

) 1 1
@ = - . 2.7
Ka+Kb

Cong thire (2.7) bidu difn sy 1ién hé clia thn s§ ® v6i 6 cirng EF va chidu dai [ cla

2 2 A . ? kY s . hJ l . o
coc. Do anh huwdng d6 cang clia coe con phu thuge gia tri t§ s6 BF s0 voi iy sb Ka+Kb'

Ro rang trong trudng hop chidu dai coc lém, d6 citng cléia coc khong 1om thi dnh hubng
dan hdi cha coc 1a rdt dang k& d8i voi tin 86 o,

§ 3. DAO BON¢ CUONG BUC

Luwc giy rung d8 ha coc ¢6 dang didu hda P = P, sinft do may gay rung tao ra.

Hé thte chuy®n tiép cla coc khi chiu lgc taec dung cudng birc:

L L v 0
3"%:[“ 12”‘%%—% % : 3.1
( N )4 Lor Laa N 1 P

trong d¢
L cosr®¥l  sinr¥l
Lit = cosr™, L1 — e
momees = Kat+Kp | EFr
Lot = — *Mcosr™l — EFr¥sinr™l
L Q?*Mcosr™ —EFr¥sint®l  Q*Msinr®l + 2
= — - 3 osr™ L.
2 Ka 4+ Kp EFr* cost
Thay (3.1) vio cac didu kién (2.3) tim duge:
L1
= — — +P,sinf?
vy Tos P.sinidt
hodc
- [EFr*cosr¥l 4 (Ka + Kp)sinr*1]P,sinCt
V4 = +(3.2)

(EFr"“)“"smr*l—EFr*(Ka+Kb)cosr*l+92M[(Ka+Kb)smr"l+EFr cosr¥l ]
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Néu coi khdéi lwong coc tap trung vao khéi lwgng clia mays daoc ddng cudng b cia
- coc trong irwdng hop niy c¢é dang don gidn sau:

P,sinf2t '
v, = o100 - : ) (3.3)
Q¥ (M4 me) — Y
Ka+Kp + EF
_ , I |
RO rang trong truwdng hop nay &anh hudng dan hdi cha coc biéu thi béi if 886 ——- Néu

EF

khéi luong coc co6 dang phan b8, nhung gid thiét t6c do truydn soéng a kha lon dé cho
r &4 nhé va thda min r¥ <€ 1 do 46 cos r™ .= 1 va sin r*l = r*. Dao dong cudng bic
) cla coc trong trwdong hop nay cd dang:

P,sinft
1 ~ (EFr*)%
1 1 " (Ka+K») I+EF
Ka+Ks ' EF

v, = (3.4)

QM ~

§ 4. TRUONG HOP MAY PONG CQOC PAT TREN CAC LO X0
(xem hinh 2)

a) dao &ong tu do
k — @9 ctng clia cac 10 xo dit dwodi may giy rung. Ma trin d9 ctng cta hé 1o

xo nay duge ky hidu [k]:

@% @_wm [k] = [; 11“] | @

Sty 5‘;;,__/ k  He thie chuy?n tidp khi hé dao doug thing dtrng cé dang:
=y

N f [M]. [k] . [6] [K] } f

!

t

: . hoiic 3 g _ [Ru BuJ 3 v % | 42)
‘- T Ra1 Raal (N )o

4

trong d6: Rit = Gu+ Gavk

i Gat
- —_—_—— _ G + G
Rig Kat En ( n - ) + G2 22/k

w*M
Rot = —0*MGi + Gai (1 - T)

1 9 02M \ |
— - + — ..
Ras = " ; [ w*MG11 + G2 (1 )J

‘2
— w*MG1z + G2z (1 - ——-)

k

Thay (4.2) vio cac diéu kién bién: v, = 0; N2 =0 fa tim duge phuong trinh tin sé:

2 w?
— — 0" MGu+ G 1 —— - MG G 1—-——- =0 4.3)
Kot B { o"MGu 4+ Gat ( . )J 12 + 22( r (
hoge c6 thé vigt (4,3) duéi’dang: ‘
2 (Ka + Kb) Gaz + Gat '
W = (4.4

Kp

Ka+ G
it [Gn + (Ka + Kp) Gz + —2 « Gag + —lj—lJ
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\ hay‘
- (Kq + Kp) cosr®I —EFr¥sinr*i

" Ka+Kp Ka+Kb % EFr*
—_— —————— eosT | —
EFr

o “.19)

M[co‘sr*‘l + sinr®l +

sinr*l]
k -

Truong hop ddc biét: Gi thiét bé qua kh6i lwong coc tire 1a théa man didu kign (2.6),
" ldc d6 tin sb riéng cla hé x4c¢ dinh dugc:

ot = K fg+ = KatKp | 4.5
dT™ 3?b a b
M |1 .
[ T TEr Pt T ]

Nhu vay trong lrudng hop tinh toan doi hdi chinh xéc cao, ching ta phai gidi phwong
trinh siéu viét (4.3), trong lic d6 copg. thie (4.5) c6 thd diung d& xic dinh gia tri gin
ding cla tin s8 riéng. S

b) Dao déng cudng bic
Hé thae chuj%n ti€p clia hé coc khi chju luc 14c dung cudng birc didu hoa:
v Riu1 Bz v 0
= . + 4.6)
3N€4 [321 Rzz] ;Nfo ’Pf

Thay (4.6) vao cie didu kién bién vo=0; Ny=0 ritra duge hé thirc:

1 G G
v = : ;" Kot Ko (Gu + EZ;PZ -~ Gz — % P, siJth - .
O [—QgMGn + Gai '(1 -1 )J -Q*MG1z + Gaz (1 - —k—) |
Hé thtke lién hé di.ch chuyén’cﬁa may v4 va diu coc va: |
1 . i
V2 T ey Ve (4.8)
k-Q°M ’

Thay ve tw (4.7) vao (4.8) ta c6:

1 Gaa
. - — Gat/k) — Gz — —= (P, sinQt ,
k— O\ ; Kit Kn (G1t + Ga1/k) — Giz . éPo sin o
v, = .
2 k 1 2. Q2 0%y .
- -0 - 2MY] oiygy, + -
N MG11+G21( L )] MGi2 + Gaz {1 -
Xét trudng hop don gidn bing cach bd qua trong luwong coc, do d6
Gt = cosr™ =1 : Go — sinr*l. s _I_
e = Bt T EF
Ga1 = — BFrsinr®1 =0 Gag = cost¥l =1
Vi viy v2 con ¢6 dang don gidn hO'_n;
k—8°M P, sinQt
V2 = k . 1 (4-10)
QM —
B R
Ka+ Kp EF k
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KET LUAN

Trén day chung t6i da trinh bay mot phuong phap tinh todn dao ddng coc khi
_ ~ tinh d&n tinh chat dan héi clla coe, cac cong thie gidi tich vé& bién dd cling nhw phuong
-~ trinh tAn s§ cho phép 4p dyng trong ting trudng h0‘p cu the mot céch dé dang trong
" tinh toan k¥ thuit.
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RESUME
INFLUENCE DE L’ELASTICITE DU PIEU A LA VIBRATION DU SYSTEME D'U PIEU

En appliquant la force de frotiement latéfale dynamique entre le scl et le pieu
étudi¢ par Baranov [3], on considére 1'influence de 1’élasticité du picu enfoncé en vibration.

(Tié'p‘ 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 linear programming using the
simplex Method. The Algorithm and numerical Besults have been illustrated by the

.Computation of a statically indeterminate Beam.
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