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Tém tat: Bai bdo nghién cdiu anh hudng clia tuong tac dat-
két cau (SSI - Soil-Structure Interaction) dén gia t6c dinh cta
cong trinh nha nhiéu tang dudi tac dong cla tai trong giod,
thong qua viéc xem xét sy tuong tac gitia dat nén, hé méng
va két cau bén trén. Két qua phan tich s6 cho thay do cling
nén dat, biéu thi qua van téc song cit V, la tham s6 anh
hudng I16n nhat dén gia toc dinh cta cong trinh, gia téc giam
dang ké khi V_ tang va tiém can dan gia tri ctia truong hop
moéng ngam. Anh hudng clia SSI thé hién rd rét doi véi nén
dat mém, do d6 viéc bd qua tuong tac nay c6 thé dan dén
udc tinh thiéu chinh xac vé phan ting dong ctia két cau nha
nhiéu tang. Khoang cach coc trong hé méng bé—coc cé anh
hudng dang ké dén gia téc dinh trong diéu kién dat mém,
trong khi d& méanh ctia coc anh huéng nho dén gia toc dinh
trong diéu kién dat mém va cting. Chiéu day bé méng cé vai
tro khong dang ké déi véi gia tc dinh trong pham vi khao
sat. Cac két qud nghién clu c6 thé dugc dung lam tai liéu
tham khao cho viéc udc tinh gia téc dinh va thuc hanh thiét
ké nha nhiéu tang chiu tai trong gi6 trong cac diéu kién nén
déat khac nhau.

Tirkhéa: Phan (ing dong, tuong tac dat -két cau (SS), tai trong
gi6, nha cao tang, méng bé coc, TCVN 2737:2023.

1. GIOI THIEU

Phan ting dong ctia cong trinh nha cao tang
dudi tac dong ctia tai trong gi6 1a mot bai toan phiic
tap, chiu anh hudng dong thoi ctia dic trung gio,
dac tinh khi dong hoc va cac tham s6 dong luc hoc
cta cong trinh [1]. Trong d6, cac dai lugng phan
ting dong nhu gia tc va chuyén vi dinh dong vai
tro quan trong trong danh gia muc do tién nghi va
an toan st dung ctia cong trinh.

Trong thuc hanh thiét ké, két cdu mong cong
trinh nha nhiéu tang thuong dugc gia thiét la ngam
cing, bo qua su tuong tac gitia dit nén va hé két
cau mong. Tuy nhién, sy tuong tic nay lam thay
doi bién dang cua dit nén va cac dic trung dong

Abstract: This paper investigates the influence of soil-structure
interaction (SSI) on the peak acceleration of multi-story
buildings under wind loading, through consideration of the
interaction among the soil foundation, pile-raft foundation
system, and the superstructure. Numerical analysis results
indicate that soil stiffness, expressed through the shear wave
velocity V, is the most influential parameter on the peak
acceleration of the structure; the acceleration decreases
significantly as V_ increases and asymptotically approaches
the value corresponding to the fixed-base condition. The
SSI effect is most pronounced in soft soil conditions, where
neglecting this interaction may lead to inaccurate estimates
of the dynamic response of multi-story structures. The pile
spacing in the pile-raft foundation system has a significant
influence on the peak acceleration under soft soil conditions,
while the pile slenderness ratio has a minor effect on the peak
acceleration under both soft and stiff soil conditions. The
raft thickness plays a negligible role in the peak acceleration
within the investigated range. The findings of this study may
serve as a reference for estimating peak acceleration and for
the practical design of multi-story buildings subjected to wind
loading under various soil conditions.
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luc hoc ctia hé két cau, dac biét 1a chu ky dao dong
riéng [2].

Stewart va cong su [3] dé xudt phuong phap
thuc hanh st dung cho moé hinh héa SSI, trong do6
dat nén dugc biéu dién bang cac phan ti 1o xo va
giam chdn tuong duong.

Nhiéu nghién ctiu da chi ra rang phan ting dong
ctia cong trinh dudi tai trong gié chiu anh hudéng
dang ké bai cac yéu t6 nhu hinh dang khi dong
hoc, chiéu cao, khéi lugng va hé s6 tat dan ctia cong
trinh [4, 5, 6]. Diéu kién dia hinh xung quanh cting
c6 thé lam gia tang dang k€ tai trong gi6 tac dung
lén cong trinh [7, 8]. Bén canh do, cac nghién ctiu
vé SSI cho thdy d0 mém ctia nén dat c6 thé lam tang
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chu ky dao dong va chuyén vi ctia cong trinh, dic
biét trong di€u kién nén dat yéu [9, 10, 11, 12]. Hién
nay, ¢6 nhiéu nghién ctiu vé anh hudng cua SSI dén
phan ting dong ctia cong trinh nha cao tang chiu tai
dong dat [13, 14]. Bén canh do, kha nang chiu luc
va d6 lun ctia méng be-coc ciing da dugc nghién
ctu [15, 16, 17]. Do do, viéc nghién ctiu anh hudng
ctia SSI dén phan ting dong ctia nha cao tang chiu
tai trong gio la cin thiét, nhdm bd sung co s khoa
hoc cho bai toan tuong tac dat-két cdu va gép phan
nang cao do tin cay trong nghién ctiu va thuc hanh
thiét ké nha cao tang.

2.C0'SOLY THUYET

2.1. Phuang trinh chuyén déng

Két ciu nha nhiéu tang dugc mo hinh dudi dang
mot thanh cong-x6n gom cac phan ti dam khong
gian nhu mo ta 6 Hinh 1. Phan ti dam khong gian
gdm 6 bac tu do tai méi nit, bao gobm ba chuyén vi
tinh tién va ba chuyén vi quay. Khdi lugng ctia hé
dam-san tai moi tang dugc quy doi vé khoi lugng
tap trung va chia déu cho hai nut ctia phan tti thanh
tuong ting. Trong khi do, khdi lugng ctia hé cot va
vach dugc gia thiét phan bé déu doc theo chiéu dai
phan ti dam.

Phuong trinh chuyén dong ctia hé khi chiu tac
dung cta tai trong gio la:

Mii+Cu+Ku=p (1)

Trong d6 M, C, va K lan lugt la ma tran khoi
lugng, can, va do cling ctia hé; p la véc to luc gio dat
tai cao d6 mdi tang; u 1a véc to chuyén vi ctia moéi
tang theo phuong ctia gio.
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Trong d6 E la m6 dun dan héi ctia bé tong; L 1a
chiéu cao tang; I, 1 1dn lugt 1a mé men quan tinh
theo truc y,z ; 0 o ® lan luot 1a hé s6 bién dang cat

Ma trén khdi lugng ctia hé dugc xac dinh nhu sau:

theo phuong y,z.
Me = Mel + Me2
Véi:

(6)

. om mm mm m
Me1 = dlag(*,*;*;0;0;0;7;717:0'0'0) (7)

2

M

2 2

— |:Mll M12:|
“ M, M,

140 0 0
0 156 0
0 0 156
ot (s
" 420 O 0 0 140
0 0 22/
| 0 227 0

2 2 2
8

0 0 0|
0 0 22
0 220 0

o) ©)
SRR S

4 2
0 4”0
0 o 4’




36

TAP CHI NGU'G1 XAY DUNG
5O 407 THANG 3 - 2026

0 0 0 0 0 0
0 54 0 0 0 -13/
0 0 54 0 130
T pAl
M,=M, =— (12+1y) (10)
4201 0 0 0 70 0 0
A
0 0 -13/ 0 30
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120 0 o 0 o o0 |
0 156 0 0 0 221
0 0 156 0 20 0
pAl
M, =" (12+1y) (11)
42000 0 0 140 0 0
A 2
0o o0 22 0 a0
L0 220 0 0 0 4|

Trong d6 p la khoi lugng riéng cta thanh tuong
duong (kg/m?®), 11a chiéu cao tang; I, T, lanlugtla
mo men quan tinh theo trucy,z .

Ma tran d6 cting (K) va ma tran khoi lugng (M)
tong thé dugc xac dinh theo cong thiic:

K=TK,T (12)

M=TM,T (13)

Trong d6 T 1a ma tran chuyén.

Tan s6 dao dong va dang dao dong ctia hé dugc xac
dinh thong qua viéc giai phuong trinh tri riéng sau:

det[K — 0" M] = 0 (14)

2.2. Tuong tac dat-két cau (SSI)

biéu kién ngam tuyét doi giia méng va dat
nén chi c6 thé gia dinh khi moéng tya trén nén da
cting. Tuy nhién, trong thuc té, gia dinh nay hau
nhu khong thoa man. Tuong tac dat-két cau (SSI -
Soil-Structure Interaction) vi vay lam suy giam d¢
cting hiéu dung ctia hé mong, tii d6 gian ti€p lam
tang chuyén vi dinh ctia cong trinh, nhu thé hién
trong Hinh 2. Chuyén vi dinh c6 xét SSI dugc xac
dinh theo:

Fxh

~ F
A=A+u,+0xh=A+—+
4 k k
X Yy

h(15)

trong dd k la d¢ cling cia méng theo phuong x,

k 1a do cling xoay ctia méng quanh truc y.
Yy

Hé mong cta codng trinh dugc chon dé thuc
hién khdo sat trong nghién ctiu nay la hé¢ moéng be
coc, nén do cling tuong duong ctia hé moéng dugc
xac dinh tii do cling cua be, va coc nhu trinh bay &
cac phan 2.3, 2.4, 2.5. (Hinh 2)

2.3.D0 ciing cla mong be

Do cling cia moéng be, theo Gazetas [18] dugc
xac dinh nhu sau:

kj =K ;X (16)

K, =GB"f(B/L.v,) (17)

Hinh 2. Phan ting ctia hé nhiéu bac tu do khi nén khong tuyét ddi cing
n,=f(B,/L.D,/B.d /B .4 |BL)(8)

Trong do KJ la d¢ cting ting v6i bac tu do j (nhu
tinh tién theo phuong x, xoay quanh phuong vy,
x04n,...) cia moéng dit trén mat dit. m bang 1 d6i
v6ibéc tu do la tinh tién va bang 3 d6i véi bac tu do
xoay, 1, 1a h¢ s6 diéu chinh cho trudng hgp méng
dat dusi mat dat.

Do cling clia mong dat trén mit dat:

0.75
261, B
= 0734154 (19)
’ l-v, L
B 0.85
26 1, B
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0.2 B
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- T075-v, L
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B
=G J 4111 (22)
; Lr
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sur = - (I ) 3 : (23)
" v B,
0.25
G B
=) [ 24405 (24)
i l-v, L
Trong dé K(x,sur)’ K(y,sur)’ K(z,sur)’ (xx,sur)’ (yy,sur)’
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K, 1an lugt 1a d6 cling cia mong theo cdc

phuong va L,B, la mot ntta kich thudc moéng, nhu
Hinh 3

Kzz,sur

Mt dat
Hinh 3. D¢ ciing tinh cla mong dat trén mat dat

Hé s6 diéu chinh ; dugc xac dinh theo cong thiic:

0.4

ZWAW
; (25)
BL,
0.4
z A
— (26)
LB,
0.9
n.=1+14] 1+ || - (27)
L )\ B,
0.6 19 0.6
d. d.
n,,—1+0~92( j 15+ ( ] (28)
B D L
r f r
-0.2
dW dW dw Br
n,=1+126—"|1+ —= (29)

Trong do: d  1a chiéu cao ctia phan méng nam
trong dat; z_1a khodng céch theo phuong diing ti
mdt dit dén tam mong; D, la khodng cdch tif mdt
dat dén ddy mong; A 1a dién tich tiép xuc ctia phan
mong tiép xuic voi dét theo tling phuong.

2.4.D6 cling cia nhom coc

Do cling ctia coc don, theo Chowdhury va
Dasgupta [21, 20, 19], dugc xac dinh nhu sau:

2
ko= |:EpAp'B . GS\L, + GG, :| +

: 2L 2 2

(30)

GSlLe EPAP'B . Gb'EJCb

+| ——-————|sin2f + cos2f
4p 4L 2

v6i B 1a hé s6 tra bang theo 1 :(Gb/Ep )(C,/m)
(L/r,)

SX L, 37 3p,
er |, 4 ),

k, =k =4 541 G
L (1, -1

Voin, =1+1/p, va B =4GS L'/(EI)

Eplp A+B+C

xx y
L 2(779 -1)
» 4G1’S,, L . -
Voi y = s A=—3p,=YGS, L I(E);
ﬁEpﬂg 7 (32)

My =141/ B X =1+n,:Y =1-7,
A=X(1+y)1-" ) B =7(05+025);

¢ =-n,(1-05y)

Trongdok kK lan lugtla do cling theo phuong
X2z kxx,k lan lugt la d cling xoay quanh truc x,y;
va E la mo dun dan hoi ctia vat liéu coc; r, 1a ban
kinh cog; Ap dién tich mat cat ngang ctia coc; Ip Ia
mod men qudn tinh ctia coc; L 1a chiéu dai phan coc
nam hoan toan trong dat; L la chiéu dai coc tinh tit
day dai dén mii coc; G 1a mo dun cit cua dat doc
than coc; G, la mo dun cat ctia d4t & mai coc; S s
S,, 1a cdc ham ctia Beredugo.

Khi coc dugc lién két v6i nhau boi dai mong thi
do cling ctia nhém coc dugc Novak [22] dé xuat
nhu sau:

-y
k= Ei)k;x (34)
ky, =k, +kLx] k2 -2k,z) (39)
k, =k, =2k, -k.z) (36)

Trong d6 x, 1a khodng cich theo phuong x ti
tdim mong dén tam coc, z la khoang céch theo
phuong ding tli tim méng dén dau coc. k' 1a do
cling ctia coc don c6 ké dén anh huodng cta hiéu
ting nhém coc.

2.5. D6 ciing tuong duang ctia mong bé coc

Poulos [23] dé xudt cong thtic tinh d6 cling ctia
mong be coc nhu sau:

.k tka-2a)

pr

. 2 (37)
1-(k 1k )a,,
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Trong do: kpr la do cting ctia bé coc; kP la do
cing ctia nhém coc; kr la do ciing ctia be; o, 1a
hé s6 tuong tac gitia bé va coc, va theo Clancy va
Randolph [24] khi s6 lugng coc tang thi hé s6 o,
xdp xi 0.8 dén 0.85 bat ké khoang cach gitia coc,
chiéu dai hay d¢ cting tuong ddi cua coc.

2.6. Ma tran do cimg ctia hé khi xét dén SSI

SSI ctia hé méng be-coc sé anh hudng dén ma
tran d6 cing tong thé cua hé thong qua biéu thuc:

K=K, +K,

Trong d6 K la ma trn d6 cling tong thé ctia hé
khi xét dén SSI, K, la ma trdn d¢ cting tng thé ctia
hé khi khong xét dén SSI, K, 1a ma tran d6 cting do
anh hudng ctia SSI ma chi ton tai cac bac tu do ctia
nat moéng, trong khi cac vi tri con lai trong ma tran
déu biang khong va c¢é dang nhu phuong trinh sau:

K 0 0
F_OKf

V6i - _

K 0 0 0 0 0

0 Ky 0 0 0 0
K = 0 0 K. 0 0 0 (39)
f 0 0 0 K_ 0 0

0 0 0 0 K 0

B
0 0 0 0 0 K_

trong do K ,K Y,KZ lan lugt 1a d6 citing tinh tién
ctia méng be coc theo phuong x,y,z. K K K lan
lugt 1a do cling xoay ctia moéng bé coc xung quanh
truc x,y,z.

2.7.Tai trong gi6 theo TCVN 2737:2023

Theo tiéu chuidn TCVN 2737:2023 [25] van tdc
gi6 trung binh theo d6 cao dugc xac dinh theo:

Vix)=7V,, /k(x)chf (40)

Trong do: V,, 1a van téc gi6 trung binh trong
thoi gian 10 phut va chu ky 1dp 50 ndm & cao do
10m so v6i moc chudn, tuong ting véi dia hinh B,
k(x) 1a hé s6 bién thién ctia van toc gioé theo chiéu
cao; ¢, 1a hé s6 cn chinh dién; G, 1a hé s6 giat. Phé
véan toc gio la phd Kaimal nhung c6 su hiéu chinh
va c6 dang:

o 747N, - (1)
(1+10.3N))
vGi
B mL(z,)
i E— (42)
V(ZS )3600S,50

Trong d6 n, 1a tan s6 dao dong co ban ctia cong
trinh theo phuong gid, L(z, ) 1a thang nguyén kich

thudc xody tai do cao z, V(ZS)%OOS]50 la van toc gié
trung binh trong 1 gi¢ chu ky ldp 50 ndm tai d6 cao
z, z 1a cao do tuong duong va bing 0.6 chiéu cao
cong trinh

2.8. Gia toc dinh cong trinh

Theo Strommen [26], tai trong gié don vi tac
dong lén cong trinh dugc xac dinh theo cong thiic:

qp (z,t) = pVu (Z,l) 5DD (43)

Trong d6 p la khoi lugng riéng ctia khong khi
(kg/m?); D bé rong don gié (m), C 5 la hé s6 lic
theo phuong gid; u(z,t) la thanh phén nhiéu loan
ctia van toc gio theo phuong gio tai do cao z va thoi
gian t; V la vén tdc gié trung binh & do cao z. Phd
tai trong gi6 nhu sau:

5, (0)=] 22, (0)] (a1

Trong d6 o (rad/s) 1a mién tan s6; B 1a canh
song song vdi hudng gié; ] (o) la ham diéu chinh tai
trong gio, dugc xac dinh nhu sau:

J; ()= _”Lexp 4.(2)¢.(2)V (2)V (2,)

(45)
S (Az,w
4,(z,)4,(z, )%dzldz2

v6i e

AM(Z,-)Z( & DIH(Z,»)J, i=12 (46)
S..(Az,®) 1a phd chéo ctia phuong u
Phé chuyén vi theo cdng thiic:

ACIIIAG

er (Z’w) = ijx Hx (w)‘ SQX (w) (47)

Trong d6 o_la tan s6 goc ctia dao dong co ban
theo phuong gié; M_la khéi lugng tuong duong
theo phuong gié; H (0) 1a ham phan tng tin so
theo phuong gi6 va dugc xac dinh theo nhu sau:

-1

A (@)= 1—[“’] +2i(§s—§m)g (48)

w w

x x

Véi € 1a hé s6 can ctia ban than cong trinh, G,
1a hé s6 can khi dong theo phuong gio.

Tu phé chuyén vi ta tinh dugc phd gia toc va
phuong sai ctia gia t6c theo cac cong thiic sau:

S, (w)= a)“er () (49)

o) = J: S, (0)do= J.Owa)“er (o)do  (50)

Va gia toc dinh dugc xac dinh

ax,max = gR'Gax (51)

Trong d6 g, 1ahé s6 dinh dugc xdc dinh theo [25]
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3. KETQUA SO

3.1. Cong trinh &p dung

Mot chung cu 36 tang dugc xiy dung & Viét
nam, khu vuc gi6 vung II va dang dia hinh B. Cac
dac trung hinh hoc va khoi lugng ctia cac tang
dugc thé hién trong Bang 1; Modun dan hoi, hé s6
Poisson, trong lugng riéng cta vét liéu bé tong lan
lugt 14 3,6x10° (N/m?), 0.2, 25 (kN/m?)

Cac thong s6 cua mo6 hinh dat dung trong
nghién ctiu nay dugc thé hién trong Bang 2, trong
dé V 1a van toc song cat, p la khoi lugng riéng va v
la hé s6 Poisson ctuia dat

Do d¢ ctling ctia méng be-coc phu thudc vao do
ciing ctia be va ctia hé coc. D€ khao sat anh hudng
cua cac yéu té nay dén gia toc dinh, cac tham s6

Bang 1. Dac trung hinh hoc va khéi lugng cdng trinh

nhu: khodng cach nho nhat gitia cac coc, s (bang
2; 2.5; 3 lan duong kinh coc, D); chiéu day be, h
(bang 0.5; 1; 1.5; 2; 2.5; 3; 3.5; 4m) va d6 manh caa
coc, L/r, (bang 40; 50; 75; 100) dugc st dung.

3.2.Tan so dao dong va hinh dang dao dong

Két qua so sanh chu ky dao dong riéng dugc thé
hién trong Bang 3. Két qua so sanh dang dao dong
riéng thu nhdt theo cac phuong X, Y va xoan dugc
thé hién 6 Hinh 4. Cac két qua cho thdy chuong
trinh phan tt hitu han xay dung trong MATLAB c6
sai léch nho so v6i phan mém ETABS.

3.3.Anh huéng ciia V_ dén gia toc dinh va tan s6 dao

dong

Hinh 5 cho thdy gia t6c dinh c6 xu hudng
giam dan khi V_s tang. Mtic gidam manh nhat xay

T 35 4724920 13968420  4221.11 5,288,513.55 1,814,578.56
12 39 4724920  139,683.99 410471 5,052,412.49 2,014,636.84
3 45 1359194 65,043.78 2,560.48 3,324,925.24 1,543,437.36
T4 45 1359194  65,043.78 2,560.48 3,326,555.01 1,543,437.36
5 45 13591.94  65,043.78 2,560.49 3,366,592.33 1,543,437.36
T6 45 1359194  65,043.78 2,560.49 3,396,024.24 1,555,597.48
17 45 1114935 6442272 2,024.56 2,752,804.55 1,400,707.68
18 45 1114935 6442272 1,768.54 2,086,038.71 1,392,060.49
19 45 11,106.19  62,944.22 1,771.83 2,818,299.63 1,374,342.92
T10dénT18 32 9,147.38 63,898.64 1,756.23 1,968,762.68 901,227.23
T19dénT3 32 8,145.61 58,946.93 1,756.23 1,968,762.68 848,381.46
T24dénT28 32 714243 53,995.25 1,756.23 1,968,762.68 795,535.68
T29dénT35 32 7,108.42 52,426.44 1,756.23 1,966,251.63 767,513.88
136 32 7,108.42 52,426.44 1,756.23 1,881,557.18 767,513.88

Bang 2. Cacloai dat khao sat

V. (m/s) 150 200 250 300 350 400 450 500 550 600 650
p (kg/m’) 1750 1800 1850 1900 2000 2100 2200 2300 2400 2450 2500
v 03 03 03 035 035 035 03 03 03 0.35 04

Bang 3. So sanh chu ky dao dong giita mo hinh trong ETABS va MATLAB

1 1.231 1.240 0.73% 7 0.118 0.124 5.08%
2 0.628 0.649 3.34% 8 0.089 0.096 7.87%
3 0.263 0.272 3.42% 9 0.078 0.079 1.28%
4 0.222 0.223 0.45% 10 0.074 0.077 4.05%
5 0.185 0.188 1.62% 1 0.066 0.068 3.03%
6 0.172 0.184 6.98% 12 0.062 0.067 8.06%




TAP CHI NGU'G1 XAY DUNG

40 SO 407 THANG 3 - 2026
MMode 1 0.0234 - 10.82
140
0.0232 | g w——— 108
120 0.023 F g 10.78
10.76
100 0.0228 -
% v 1074 .
£ 0.0226 7 )
— B0 g P — 71072
0 0.0222 /,/‘ 4
a0 0.022 /, 10.66
———Matlab ® FEtabs {
0.0218 . > g . i : . . . - . 0.64
20 150 200 250 300 350‘/34!(:'(1)/”]450 500 550 600 650
Hinh 5. Su anh huéng ctia gia tdc dinh va tan so dao dong theo Vs
o
o o2 o4 0.6 o.B 1 1.2
W U Xu huéng ngugc chiéu gitia gia toc va tan s6 la pht
hgp vé mat co hoc: khi tin s6 tang (hé cting hon),
o il 3 dap tng c6 xu hudng giam, dan dén gia téc dinh
nho hon.
120 Bang 4 cho thay phén trdm sai s6 cla gia toc
. dinh s0 v6i tl‘rlio’ng hgp mong ngam cling gidm
tuong Ung, ti 6,95% (S150) xudng con 0,27%
5 = (8650). Xu hudng nay cho théy khi d6 cting nén dat
= tang, anh hudng cua SSI dén gia toc dinh giam dang
= ké va dap ting dong ctia cong trinh tiém cdn v6i md
a0 hinh ngam ly tuéng.
——Matlab = Etbs Bang 4. Sai s ctia Gia tc dinh theo phuong gid véi cac loai dat nén
20
o
o 0.z o4 o5 0.B 1 12
® s 5150 0.02339 6.95%
Mode 5 5200 0.02268 3.70%
140
5250 0.02241 248%
120 $300 0.02221 1.55%
anics $350 0.02211 1.10%
S400 0.02207 0.89%
g 5450 002200 061%
s 5500 0.02197 0.43%
a0 $550 0.02197 0.43%
Matish | Eeabs S600 0.02195 0.37%
. 5650 002193 0.27%
o Ngam 0.02187 -
o [+ -3 o4 0.6 0.B 1 12
© i

Hinh 4. So sanh dang dao ddng ctia hai mé hinh, (a) tinh tién theo
phuong X, (b) tinh tién theo phuong Y, () xoan quanh trucZ

ra trong khodng van t6c song cat thip (khoang
150-250 m/s), sau d6 toc do suy giam nho dan va
dudng cong tién t6i trang thai gdn nhu 6n dinh khi
V 2400m/s. Ngugc lai, tan s6 riéng co ban ting dan
theo V. Muc tdng 16 rét & giai doan dau, sau dé xu
huéng tang cham lai va tiém can mot gia tri gin 6n
dinh, phan anh d6 cting hiéu dung ctia hé tang lén.

3.4. nh huéng ctia khoang cach coc dén gia toc dinh

Hinh 6 thé hién gia t6c dinh theo phuong gié
giam dan khi do cting dat nén tang. Khoang cach
gilia cac coc anh hudng ro rét dén gia tri gia toc
dinh, trong do truong hgp s=2D cho gia téc 16n
nhit, con s=3D cho gia tri nho nhét. Tuy nhién, su
khac biét gitta cdc phuong an khoang cach coc giam
ddn khi V  tang, cho thdy dnh hudng ctia khodng
cach coc tré nén khong dang ké khi do cting ctia
mong gan vdi truong hgp mong ngam.
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Hinh 6. Bi€u dé gia tdc dinh theo phuang gi6 theo Vs

3.5. Anh hudng clia d manh coc dén gia toc dinh

Hinh 7 biéu dién gia tdc dinh theo phuong gi6
giam dan khi van t6c séng cat V_ tang, phdn anh
su gia tang do cling ctia dat nén. Sy khac biét gitia
cac ty s6 L/r, thé hién r6 hon & viing dat mém (V
nho) va giam dan khi dat nén trd nén cting hon,
cho thdy anh hudng cua SSI suy giam trong diéu
kién nén cting. Ddng chu ¥, khi ty s6 L/r, gidm (coc
ngan va to hon), gia t6c dinh c6 xu hudng tang nhe.
Diéu nay c6 thé dugc giai thich boi co ché sau: khi
chiéu dai coc giam, pham vi tuong tac ctia coc véi
khoi dat xung quanh thu hep lai, lam gidm d¢ cting
xoay hiéu dung ctia hé mdng tai nut day cong trinh.
Do cling xoay gidm dan dén gia tang goc xoay clia
mong dudi tac dong ctia tai trong gio, tii d6 khuéch
dai chuyén vi va gia téc dinh. Tuy nhién, muc d6
anh hudng nay la nho so véi tac dong ctia van toc
song cat V va khoang cach coc.

3.6. Anh hudng clia bé day be dén gia téc dinh

Hinh 8 cho thédy gia tdc dinh cta cong trinh
Bang 5. Gia téc dinh theo phuong gid
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Hinh 7. Biéu dé gia toc dinh theo phuang gi6
002341 4
0.0232

0.023 \

0.0228 |- Y

[m/s*

0.0226 N --g-—h, =4
8 %

0.0224 F ER

ii

0.0222 I

0.022 | N
G »—q._‘_q

0.0218 ; ; : : : L : ; : : I
150 200 250 300 350 400 450 500 550 600 650
Vs [m/s]

Hinh 8. Gia tdc dinh theo phuang gi6 theo chiéu day bé khac nhau

giam r6 rét khi van toc séng cat V_ tang. Miic gidm
manh nhdt xay ra & vung dat yéu, sau d6 xu hudng
giam chdm dén va tiém cin khi nén dat tr6 nén
cting hon. Tuy nhién xu thé bién thién theo Vs la
tuong dong, cho thdy do cting dat nén la yéu t6 chi
phoi chinh dén dap ting gia toc dinh ctia cong trinh.

Hinh 8 thé hién gia t6c dinh theo phuong gi6 khi

chiéu day beé khac nhau, két qua cho

thdy rdng sai s6 nay la khong dang
ké vdi tat ca cic loai dat dugc khao

SIS0 0023397 0023397 002339 0023394 0023393 0023391 00330 g4 (dui 0,05%). Nhut vy tham s

S200 0022681 0022681 0022680 0022680 0022680 0022679 0022679  v& chiéu day bé khong phai [a tham

250 0022413 0022413 0022413 002413 0022413 002413 0022413  sO chi phéi dén gia téc dinh clia

00 0022210 002210 002210 0022209 0022209 0022209 0022209  Ongtrinh.

$350 0022110 0022110 0022110 0022110 0.022110 0022110  0.022110 KET LUAN

S400 0022065 0022065 0022065 0022065 0.022065 0.022065 0.022065 Ti két qud phan tich anh

S450 002004 0022004 0022004 0022004 002004 002004 002004  hudng cta SSI dén gia téc dinh

S500  0.021965 0021965 0.021965 0021965 0.021965 0021965 002195  cua nha cao tang chiu tai trong

$550 0021965 0021965 0021965 0021965 002195 002195 0021965 810 thong qua cac thim S0 cua he

S0 002195 0021952 002195 0021952 0021952 0021952 ogaiosy  nomg beé-coc va diéu kién nén
dat, ta c6 thé rut ra cac két luan

S650 0021929 0021929 0021929 0021929 0021929 0021929 0021929 pon oo

Ngam 0021870 0.021870 0021870 0.021870 0021870 0.021870 0.021870 - Do cling nén dét la tham s6
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chi phéi manh nhat dén gia toc dinh ctia cong trinh.
KhiV_ ting (tii 150 dén 650 m/s), gia toc dinh giam
ro rét va tiém can voi truong hop mong ngam.

- Anh hudng ctia SSI thé hién r6 hon ddi véi dat
mém. Khi d6 cting ctia dit nén giam thi sai s6 gia
toc dinh tang tli 0.27% dén 6.95% so véi trudng hop
mong ngam.

- Khoang cach gitia cac coc trong hé méng be-
coc c6 anh hudng dang ké dén gia toc dinh, ddc biét
trong diéu kién nén dit mém. Gia t6c dinh giam
khi khoang cach coc tang tti 2D dén 3D. Tuy nhién,
muc do sai s gitia cac phuong an bo tri coc giam
dankhi V_ tang.

- B¢ manh ctia coc c6 anh hudng dén gia toc
dinh nhung & mtc d¢ tuong d6i nho. Khi coc tré
nén ngan va to hon (L/r, gidm), gia téc dinh c6 xu
huéng tang nhe do d¢ cting xoay hiéu dung cta hé
mong giam.

- Chiéu day bé méng khong phai la tham s6 ¢6
thé chi phdi dén gia tdc dinh cta cong trinh.

Ldi cam on:

Nghién citu nay dugc tai trg béi Truong Dai hoc
Kién tric TP.HCM théng qua dé tai nghién ciu khoa
hoc cap co s6 nam 2025-2026. Tén dé tai: "Nghién
citu su tuong tac giiia nén va cong trinh nhiéu tang
chiu tai trong gié”
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