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Abstract. Under earthquake ground shaking, the soil which supports the foundation will be
deformed in order to comprise non-linearities of foundation and soil system: the uplift as the
footing may get detached from the soil and/or soil yielding in the vicinity of the footing. This
paper improves the lumped parameter model of the API 650 specification by considering
soil-structure interaction (SSI). In the proposed model, the entire foundation-soil system is
replaced by a single element called a macro element, which would help with huge reductions
in computational cost. Seismic analysis of the liquid-storage tank system considering SSI is
carried out with ground earthquake of El-Centro (1940) and intensities of TCVN 9386:2012
specification. This paper results help to observe the responses progressing over time and
greater than 10% errors; on the other hand, this approach may help considerably in showing
the influence of SSI.
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Tém tit. Dudi tic dung lip cua tai trong dong dat, phan dat nén xung quanh mong s& bién
dang, c6 thé 1am mong tach khoi mat tiép xtic Vo1 nén dat (phi tuyén hinh hoc) va/hodc tinh
chit cua dat thay d6i dan dén xuét hién phi tuyén vt liéu. Bai bao cai tién mé hinh phén tich
hé bé chira-chat long dang thong sé tap trung cua ti€u chuan API 650 dudi tai trong dong dat
bang cach xét dén tuong tac két cu-dat nén (SSI) gitp Ung xu cua hé gan véi thyuc té. Trong
d6, hé méng-dat nén dugc thay bang mot md hinh tién tién 1a phan tr vi mo (macro element)
nén bai toan duoc don gian héa nhung vin dam bao tinh chinh xac. M6 hinh dé xudt gdm
chit 16ng, bé chira, moéng va dit nén s& dwoc phan tich dudi tai trong dong dat El-Centro
(1940) v6i gia téc dinh tra theo tiéu chuan TCVN 9386:2012. Két qua phan tich duoc biéu
dién theo thoi gian gitip quan sat dién tién ctia phan ng so voi chi thu dugc gia tri cuc dai
ctia tiéu chuin API 650 va d6 léch cac gia tri phan tmg cuc dai gitra hai phuong phap déu 16n
hon 10% da phan nao thé hién anh hudng cua viéc xét dén SSI.

Tir khoa: bé chira-chit 1ong, phan tir vi md, tai trong dong, tuong tac két cau-dat nén, phuong
phép Newmark.
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1. PAT VAN PE

Do dic thu van chuyen nén cac bé chira chét 16ng (bé&) nhu xang dau, hoa chit, ... thuong
dugc dat trong cac cang bién 'ven bo hodc trong cac khu ché xuét v6i xung quanh la cac cong
trinh quan trong. Bt ky su ¢6 ndo ciing giy ra tac hai 16n dén méi truong va thiét hai vé kinh
té. Dudi tic dung cua tai trong dong dat, chat long ciing v6i tuong bé s& chuyén dong, 1am phat
sinh lyc dong va gay ra cac hu hong tai chan bé, dinh bé hodc pha hoai hoan toan [1-3]. Nghién
clru (mg xur dong gilra chat long va thanh bé dudi dang thong s tap trung da dugc nhiéu tac gia
thyc hién [4-9]. Ket qua nghién ciru duge tong két va dwa vao quy trinh tinh todn gian don cua
clia tiéu chuan qudc gia My-AP1 650 [1]. Tiéu chuin nay duoc [10] d& xuat ap dung trong didu
kién Viét Nam theo phd phan ting dan hoi TCVN 9386:2012. Tuy nhién, cic m hinh nay chua
xét dén bién dang nén nén lién két giira bé chtra va nén dat c6 dang nhu Hinh 1(a, b).
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Hinh 1. Cac mé hinh lién két bé chira v&i nén dat.
Theo quan diém cua cac ky su ket cAu, bang cac g1a1 phap thiét ké, mong dugc chon vao
nén dit nén do ctng hé mong-dat nén rat 16n; trong khi két cau co do cung rat bé nén dugc xem
nhu mot 1a mong nhu hinh 2(a). Theo quan diém cua cac ky su dia ky thuat, két cau dugc chu

dong ché tao dé du kha nang chiu lyc nén ¢6 d clng rat 16n trong khi mong dat trén nén dat
nén duoc xem nhu mot gdi mém nhu hinh 2(b). Véi quan diém két ciu duoc xem nhu 14 mong
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hodc nén méng nhu gbi mem cac k¥ su da chii tim dén do clg timg bo phan cong trinh thlet
ké. Néu mot chuyén dong rat bé cling anh huong dén g xir ciia 14 mong hodc mot s6 gia vé
luc ciing anh hudng dén gbi mém [11]. Chinh vi vay, phan tich bai toan SSI duéi tai trong dong
dét 1a can thiét.

Két cau: |3
mong

Méng: khdi

(a) quan diém cua k¥ su két cu (b) quan diém cua k¥ su dia ky thuat

Hinh 2. Quan diém vé tuong quan giita d6 cung két ciu va moéng [11].

Dé xét dén anh hudng cia bién dang nén, mot sb tac gia da phan tich bai toan SSI bang
céch xét dong thoi hé chat 1ong-bé chira-mong-dat nén. Trong d6, mong va nén dat dugc thay
thé bang cac 16 xo lam viéc tuyén tinh nhu Hinh 1(c) [12-14]. V&i cac tran dong dat c6 cudng
d kha 16n, cong trinh bi rung | lic manh, 1am d4t nén bi bién dang: mot phan dién tich méng c6
thé tach khoi nén dat (phi tuyén hinh hoc) va/hodc tinh chat ciia d4t xung quanh mong bi thay
dbi (phi tuyén vat liéu). Trong thuc té, mong be ¢6 dién tich kha 16n va dugc neo vao nén dat
nén kha ning xut hién phi tuyén hinh hoc la rat thap. Nhu di biét, v6i phuong phép phan tir
hiru han, bai toan khi ké dén phi tuyén dat nén sé tiéu ton kha nhiéu cong strc va tinh chinh xéac
cua két qua phan tich con phu thude vao nang lyc mo hinh.

Ngay nay, phuong phap lai (hybrid method) dugc dung dé mé hinh toan bd hé méng-nén
dat thanh mot phan tir gian don goi 1a phan tir vi m, giup giam dang ké khdi lugng tinh toan
nhung dam béo tng xir cuia hé gan vai didu kién 1am viée thuc té [11]. Phan tir vi mé ap dung
vao bai toan phan tich bé chira-chét 16ng c6 dang nhu Hinh 1(d), ndi dung mé hinh phan tir vi
mo di duoc [11] trinh bay kha hoan chinh, bai bao nay chi trinh bay mét cach ngin gon trong
muc 2.1. D9 chinh x4c ctia m hinh phan tir vi mé di duoc cac tic gia trén thé gigi nhu [15-18]
va trong nudc nhu [11,19] kiém ching bang 1y thuyét va thue nghiém. Do d6, bai bao img dung
moé hinh phin tir vi mé cua cic tac gid vao mo hinh dé xuat ma khéng thuc hién kiém chimg
lai.

Trong bai bao nay, mé hinh téng thé cta bai toan SSI gdm chit 16ng-bé chira-mong-dat
nén chiu tac dung cua tai trong dong dét s& duoc khao sat. Trong do, bé chira co dang hinh tru
dtng, dat trén mat dat (bé néi) duoc mo hinh dudi dang thong $b tap trung cua tiéu chuin API
650; hé méng (ndng)-dat nén duoc mo hinh bang phan tir vi mo véi phi tuyén vat liéu dat nén;
tai trong tac dung 1a gia tbc dong dat theo thoi gian El-Centro (1940). Bén canh két qua phan
tich theo thoi gian thi gi4 tri phan tmg cuc dai tir mo hinh d& xuét s& dugc so sanh voi két qua
tinh toan theo tiéu chudn API 650 véi gia téc nén cia tiéu chudn TCVN 9386:2012 dé 1am rd
anh hudng cta bién dang nén dén tng xir cua hé.
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2. XAY DUNG MO HINH NGHIEN CUU
2.1. M hinh h¢ dit nén-méng

Phan tir vi mé cho phép thay toan bo hé méng-dat nén bang mot phan tir don dt tai chan
két cAu. Dit nén dudi mong duge phan chia thanh hai vang, hinh 1(d): ving gan 14 phan dién
tich dét & 1an can mong, chira cic tmg xu phi tuyén hinh hoc va vat liéu cua tuong tac mong-
dat nen viing ndy chua xét dén tinh can nhét cua dat nén chi duoc mé hinh bang 16 xo phi
tuyen vung xa la ving c6 vi tri kha xa so v6i mong tinh tir vi tri ma phi tuyén ciia hé mong-dat
nén duge bo qua, (g xu cla dat 1a tuyén tinh, duoc mé hinh bang hé 16 xo va thiét bi can nhot
tuyen tinh song song nhau. Phan tir vi mo thay thé toan bd hai ving nay, nén chtra cac img xur
tuyen tinh ctia dit trong vung xa va cac ing xu phi tuyén ctia hé mong- -dat nén trong ving gan
Phan tir vi mé co lién két 1a cac 16 xo, vat can nhdt va cac chuyén vi nhu Hinh 3. Nhu da dé
cap, dé phu hop véi bai toan nghién ciru, bai bao ap dung md hinh phan tir vi mé xét dén phi
tuyen tinh chét vat liéu dit nén [17,19].

Véc-to phan luc va chuyén vi ciaphan tte vimé: F={V M N}Y vau={x, 6 z}7;
trong d6, N, V va M 1a lyc theo phuong thang dung, phuong ngang va mo-men thu gon; z, x,,
va 0 1a chuyén vi theo phuong dimg, ngang va goc xoay clia mong. Ma tran do cimg va ma tran
can nhét clia phan tir vi mé ¢6 dang duong chéo chinh: K?° = diag (koy, kry, ko) va €0 =
diag (c()x, Cry, COZ); VOi (Koz Kox» kiy) va (Cozr Cox, Cry) 1a gid tri d0 cing dan hoi va hé s6 can
nhdt twong duong ciia hé moéng-dat nén theo phuong dimg, phuong ngang va goéc xoay. Véi
phan tmg tuyén tinh, cac gia tri nay dugc xac dinh theo [18,20]. Tai timg thoi diém, tiy thudc
vao gia tri d§ 16n cua véc-to phan lyc nén F ma anh hudng cta phi tuyén vat liéu dén ma tran
d6 cting K” xac dinh theo mot trong hai truong hop sau [15]: néu f(F) < 0 hoic [f(F) = 0 va
df (F) < 0] thi phan tng cua hé 13 tuyén tinh, K? = K?°; néu f(F) > 0 va df (F) > 0 chay
déo s& xudt hién, dit nén phan ung phi tuyén, K bi triét giam mot lugng

T T -1
dK? = K"° (Z—i) (S—D K"° [(2—];) K"° (Z—i)] Z ZF 1a dao ham riéng ctia ham déo va quy
tic chay; ham déo f(F) = h? + m? — v?2(1 — v)%, quy tic chay g(F) = A2h? + y*m? + v?
[16,17]. Ky higu h = VF /uNpax, m = MF /Dy Ningx, v = N* /Npgye, Nppay 12 phin luc cyc
dai theo phuong ding, D, 1a duong kinh mong; Y, p, &, A, x 1a cac tham so0, 1ay theo [17].

2.2. M6 hinh h¢ bé chira-chit 16ng

Theo tiéu chudn API 650 ctia My [21], dudi tac dung clia tai trong dong dat, chat long trong
bé, khéi lugng m, chuyén dong theo cac dang: phan chat 16ng phia trén dinh thung, khéi luong
m,, cung voi mat tu do s& chuyen dong dang ddi luu (convective mode); phan chat 16ng phia
dudi, khdi luong m;, chuyen dong dang xung kich (1mpu1s1ve mode); dugc mo hinh dudi dang
khdi luong tap trung chuyén dong cung v6i tudng bé, (Hinh 3). Gia tri m; va h, xac dinh theo
cong thie (1), tiy thude vao ty sb giira duong kinh bé va chiéu cao chét long ma m; va h; xac
dinh theo (2) hodc (3). Trong do, D, R va H tuong ung la dudng kinh, ban kinh va chleu cao
chat 1ong trong bé. Cac thanh phan kh01 luong lién két véi tudong bé bang cac 10 xo ¢ do cimg
va hé sb can nhot tuong duong: k. = mew?, k; = mw? va ¢, = 2Emew,, ¢; = 2Em;w;.
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Hinh 3. M6 hinh phan tich tong thé hé chat 1ong-bé chira-mong-dét nén.

7H)

me = 0,2302m tanh (3'6

. (1 Sh(ssm) L )H (D
3 tanh(0,866%)

Truong hop D/H = 1,333 (bé rong): {0~ ogesZ @)
h; = 0,375H

q m; = (1-0,2182)m
Truong hop D/H < 1,333 (bé manh): b 3)
hy = (0,5-0,0942)H

2.3. Thanh l1ap phwong trinh vi phan chuyén déng cho mé hinh dé xuét

Trén co s& md hinh hé mong-dat nén bang phan tir vi mé va mo hinh hé bé chira-chat long
dang thong sd tap trung di duoc d& cap, bai bao dé xudt mo hinh phan tich tong thé hé chit
16ng-bé chtra- mong -d4t nén dudi tai trong dong dat nhu Hinh 3. M6 hinh nay c6 nim béc ty do:
3 bac ty do chuyén dong theo phuong ngang (xc, X;, x},) cta khi luong chit long m,, m; va
khéi lvong méng mp; 1 bac ty do chuyén dong theo phuong dimg (z) va 1 bac ty do chuyén
dong goc xoay (0). Ap dung nguyén ly Da-lam-be, h¢ phuorng trinh vi phan chuyén dong chiu
tac dung ctia gia toc nén X4 va Zg nhu cac cong thue (4)-(8), viét dudi dang véc-to thu gon nhur

cong thirc (9).

mc(J'C'c + % + hcé) + Cc(xc + hcé) +ko(xc + ho0) = meXy )
mi(jéi + 5C.b + hlg) + Ci(Q.Ci + hlg) + ki(xi + hle) = mijég (5)

myXp — CC(J'CC + hcé) - Ci(a'ci + hl-é) + coxXp — ke(x. + h.0) — ki (x; +
hi6) +V = m,%, (6)
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JO — ccho (%, + he8) — c;hy(%; + hi0) + ¢y — koho(x, + he6) —

kl-hl-(xl- + hle) +M=0 (7)
(m¢ + my + mp)Z + o2 + N = (me + m; + my,)Z, (8)
Mx+Cx+K5x+FF=p )

Trong d6: J 1a tong mé-men quan tinh khéi lwong ciia hé ddi v6i tam phan tir vi mo, x =
{xC Xi Xp 0 Z}Ta FF = [O o Vv M N]Ta

p =[mi, miX, mpy¥; 0 (m.+m;+my)Z,]",

m, 0 m, mh, 0
0 m; m; mihi 0
M=|0 0 m O 0 ,
0o 0 0 ] 0
0 0 O 0 (m. +m; + my,)
Ce 0 0 c.h. 0
0 Ci 0 Cihi 0
C=| —C —Cj Cox (_Cchc - Cihi) 0 s
—cche —chy 0 (—cch2—ch? +¢) O
0 0 0 0 Cos
k, 0 0 k.h, 0
KS = —kc _ki 0 (—kchc - kihi) 0].
—kohe —kihy O (=k.h2—k;h?) 0
0 0 0 0 0

3. KET QUA PHAN TiCH SO VA THAO LUAN
3.1. Mo ta bai toan nghién ciru

Trong vi du ndy, cac yéu t6 dic trung ctia bé chtra va chét 16ng duoc tap hop trong Bang 1
[2]. Bé chura: dit trén mat dat, hinh tru ding, ban kinh R = 10 m, lam tr vat li¢u thép, téng
chiéu cao 9,6 m. Chét 1ong: 1a nude, chiéu cao H = 8 m, khéi luong m = 2,512.10° kg. Tudong
bé: ghép tir 4 phan doan voi mdi phan doan cao 2,4 m, bé day trung binh 9,68 mm. Bé chira
dugc dat trén mong néng hinh tru tron 1am bang vat liéu bé tong cdt thép, ban kinh mong R, =
R+1=10+1=11m[22], chiéu cao moéng 1,0 m, kh01 luong méng my, = 0,8. 10° kg. Dia
chat dit nén c6 bé day H, = 25 m dén tang d4 gdc, van toc song cat V; = 255 m/s, hé s6 Poat-
x6ng v = 0,4, khdi lugng don vi p = 2,1. 103 kg/m?. Khéi lugng cua tuong va mai bé kha bé
so voi khdi luong cua chat long va mong nén chua dugc ké dén trong nghién ctru nay. Theo
[18,20], cac thong sb vé tinh can, dan hoi trong duong ciia phan tir vi mé xéac dinh nhu sau:

G = pV# = 2,1.103.255% = 136,55.10° N/m?

6
k()x — 8GRp (1 + 0 c R ) 8.136,55.10"°.11 (1 + 0511) — 9,16 109 N/m

2- 2-04

6
20 (141,3%) = BRSP4 4 22 = 1574.10° N/m
1-v Hs 1-0,4 25

ko, =
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__ 8GRy 8.136,55.10°.11 0,17.11\ _ 9
iy = s (140,17 72) = 22220 (14 2222 = 7,18.10° Nm/rad
= pV,mRZ = 2,1.10%.255.3,14.11% = 0,2. 109 Nsm
3
Cog = P3,14_V1S/Rb — 2,110 1.3;,z.£2}55.11 — 0’37. 109 Nsm
__ p34VsRp _ 2,1.1033,4255.11% 9
Cry = i) = 08 =11,11.10° Nsm/rad
Bang 1. Cac yéu té dic trung cia bé chira va chat long [2].
H/R m (kg) m; (kg) | mc (kg T; (s) Tc (s) h; (m) h¢ (m)
0,8 2,51.10° | 1,15.10° | 1,36.10° 0,123 4,96 3,23 4,66

3.2. So sanh két qua véi tiéu chuian API 650

Phuong trinh vi phan chuyén dong (9) dugc tich phan ting budc theo phwong phap
Newmark c6 dang nhu phuong trinh (10) [11]. Vi hé nhiéu bac tw do nén phuong trinh duoc
giai theo phuwong phap gia toc trung binh, y = 1/2 va § = 1/4 [23]. Bé dam bao d6 6n dinh,
ty s& gitra bude thoi gian At va chu ky dao dong T; 6 giéi han At/T; = 1/ < 0,1, vi du nay
thuc hién voi tai trong dong dat nén At = 0,02 s [24]. Tai budc tinh toan thir k, néu xay ra phi
tuyén tuong tac hé mong-dat nén, phuong phap Newton-Raphson hiéu chinh s& dugc khoi dong,
chon 100 budc trong timg vong lap (i = 1 -+ 100), hé nhiéu bac ty do nén gia tri chuyén vi

T .
[4R] TAul <€. Trong do, AR 13 véc-to luc hoi phuc, At
Apj| Au
1a s6 gia chuyén vi, Ap ; 1a luc tac dung va Au la tong véc-to sd gia chuyén vi hién tai trong
vong 1ap Newmark; € 13 sai s6 cho phép, chon €= 1075 [23].

dugc chip nhan khi théa man diéu kién

1- 2/3 FnAt+x
e+ o K Tned + Fraa (tnen) = P + M [0 %, + 500 4

C [(E — 1) i,At + (E - 1) i, + ﬁxn] (10)

Thay cac gia tri ciia Bang 1 va cac thong s6 tuong duong ciia hé méng-dat nén vao phuong
trinh (10), tai trong dong dét El-Centro (1940) theo thoi gian (xét 31 s dau tién) theo phuong
ngang nhu hinh 4 [25], gia toc dinh tra theo TCVN 9386:2012 tai hai dia danh c6 cudong d6 16n
nhét cua ca nudc 1a thi xa Son La (ag = 0,1893g) va huyén Muong Lay (a, = 0,1516g), h¢
sO tam quan trong ¥; = 1,25 [26]. Theo API 650, cac phan (mg duoc chii tAm trong nghién ctru
bé chira-chét 16ng 1a mé men (M), lyc cit tai chan bé (Q) va chuyén vi thang dimg cuc dai (d)
ctia bé mat chit 16ng do hién twong dap dénh cua mat ty do. Cac phan Gmg nay duorc suy ra tu
két qua phan tich theo cac cbng thirc 11-13 cua [14]. Vi w, = ¢./(2¢.m,), ty s6 can nhét
$c = 0,5% [27], g la gia toe trong truong; x, * va x*** 1a chuyén vi ngang cuc dai cia méng
va khéi chit 1ong chuyén dong dbi luu.
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Q = kex,+cox. + kix; + c.x; (11)
M= (kcxc + chc)hc + (kixi + chi)hi (12)

(13)

x_xlr)nax)

2 ma.
d= 0,837112“’0(’“6T

300

200 |

100

-100

Gia toc [cm/s2)
—_

|

|

-200

-300

400 i i i i : i
0 5 10 15 20 25 30
t(s)

Hinh 4. Gia toc dong dét El-Centro (1940) [25].

Két qua phan tich, cic biéu dd phan tng theo thoi gian, ctia hé duoc trinh bay trong Hinh
5. Céc biéu d6 trén Hinh 5(a-c) c6 tan s6 giam dén tir mong dén céac bac tu do bén trén, két qua
nay phi hop véi thuc té vi mong hap thu tryc tiép ning luong dong dat sau d6 lan truyén dén
dinh thung. Ngoai ra, biéu d6 da the hién 16 anh hudng ciia d6 16n gia téc nén dén phan tng
cua hé: cac phan tmg vdi gia tbc nén tai Son La ludn 16n hon tai Muong Lay. Trong Hinh 5(a),
chuyén vi ngang tai thoi diém 31 s ctia khdi chat long dao dong d6i luu van con gia tri rat 16n
trong khi tai trong kich thich dong dat dang giam dan, didu nay thé hién su nguy hiém do dong
dat gy ra dén dao dong ngang cua dinh bé. Qua trinh thyc hién phan tich voi phuong phap dé
xuét cia bai bao kha phu hop voi két qua da duoc [11,19] két ludn: voi cau hinh may tinh ca
nhan thong dung, thoi gian dé thyuc hién theo phuong phép ctia bai bao chi tiéu tén tir 15
s dén 20 s phan tich dé co sd liéu.

Bang 2 so sanh gia tri phan tng cuc dai tir mé hinh dé xudt v6i két qua tinh toan theo trinh
tur cua tiéu chuan API 650. V& d6 1éch giita hai phuong phap: d6i voi mo-men M va lyc cit Q
tai hai dia danh c6 gia tri gin twong duong nhau; ddi v6i chuyén vi thang ding ctia mit chat
long tu do gitra hai phuong phap cé do¢ 1&ch gﬁn 2%, tai thi xa Son La 1a 16,270%, tai huyén
Mudng Lay 1a 14,602%. Nhu vay, d6 16n gia téc nén c6 anh hudng dén ty 16 do léch gitra hai
phuong phap. V& gia tri d6 16n cua cac phan tng: vige xét dén bién dang nén 1am giam phan
g mod-men va lyc cit nhung lai 1am ting chuyén vi thang dimg cua mit chit 16ng tw do. Theo
tac gia, gitta hai phuong phap c6 gia tri 1¢ch nhau kha xa nhu Bang 2 1a do phén tich theo
phuong phap API 650 chua xét dén bién dang nén, diéu nay da thé hién y nghia cia mo hinh
dé xut nghién ctru.
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Hinh 5. M6t s6 phan tmg cua hé theo thoi gian.

Bang 2. So sanh gia tri phan tng cuc dai gitta phuong phap dé xuat voi tidu chuan API 650.

Tai thi xa Son La Tai huyén Muong Lay
Batluong 1 \preso | Mo hinhdd | Poléch | API650 | Mohinhdé | D6 léch
[10] xuét (%) [10] xuét (%)
0 (MN) 10,29 8,90 13,487 8.24 7,13 13,479
M (MNm) 35.86 28,70 -19,976 28.72 22,98 -19,981
d (m) 0,048 0,056 16,270 0.039 0,045 14,602

Két qua nghién ctru ¢ Bang 2 ciing chi m&i ding lai ¢ hai gia toc nén khac nhau ciing nhu
moi chi khao sat & mot do climg nén twong duong (loai dat, bé day 16p dét dia chat dit mong)
nén can c6 cac nghién ciru bd sung dé ¢ cac nhan xét tiép theo vé tinh chinh xac ctia mé hinh
dé xuat tir d6 c6 nhing kién nghi dén quy trinh tinh toan cua tiéu chuan API 650.
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4. KET LUAN

Bai bdo da thyc hién da dé xuat mo hinh phén tich twong tac h¢ bé chira-cht long c6 xet
dén bién dang nén duéi tai trong dong dat. Trong d6, hé mong-dat nén dugc thay thé bang phan
tor vi mo xét den phi tuyén vat lidu, tai trong la gia tbc dong dit El-Centro (1940) theo phuong
ngang vé6i gia téc dinh tra theo tiéu chudn TCVN 93 86:2012. Két qua phan tich dugc so sanh
v6i truong hop tinh toan voi quy trinh gian don ciia tiéu chuan API 650. Vi hai trudng hop vi
du da khao sat, d¢ 1éch gia tri cuc dai phan ing dang mo-men, luc cit tai chan két ciu va dao
dong thang dimg cia mat cht long tu do giita hai phuwong phap luén 16n hon 10% va bé hon
20%. Do 1éch nay c6 thé giai thich la do m6 hinh dé xuat da xét dén bién dang nén, trong khi
tiéu chuan API coi m6 hinh gan clmg voi nén dat. Qua day cho thdy sy can thiét phai xét den
bién dang nén khi phan tich ing xur hé bé chita-chét long vi gia tri cuc dai mo-men va lyc cat
trong mo hinh dé xudt giam nhung chuyén vi thing dimg ctia mat chit 16ng ty do trong mé hinh
dé xuit lai ting. Dﬁ)ng thoi, bai bao dé xuat thyc hién nghién ciru véi truong hop co kich thich
nén theo phuong thang dung clng nhu nghién ctru anh huong cua ty s6 D/H (bé rong va bé
manh) khi xét dén bién dang nén, ciing nhu thyc hién nghién ctru bang phuorng phap phan tir
hiru han va phuong phap thuc nghiém dé kiém chung va hoan thién mé hinh dé xuét trong cac
nghién ctru tiép theo.

LOI CAM ON

Nghién ctru nay dugc tai tro boi Truong dai hoc Giao thong vén tai trong dé tai ma sé T2022-
PHII_CT-002. Tac gia xin chan thanh cam on Nha truong va cac dong nghi€p da ho tro trong
qua trinh thyc hién nghién ctru nay.
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