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Uéec tinh stc chiu tai ddng cuc han cia méng nong trén nén dat yéu bang

phuong phap tiép cin - phvong phap tva tinh, can bing giéi han va

dong luc hoc

Lé Bao Qudc!
'Pai hoc xay diwng Mién Tay
TU KHOA

Tai trong dong
bong dat

TOM TAT

Tinh toan thiét ké két cAu méng cong trinh chiu tai trong va anh huéng sy héa 1éng ctia nén dit 1a vin

d2 da thu hit cdc nha nghién cttu trong nhiéu nam. Ly thuyét tinh toan xac dinh stc chiu tai déng cuc
Sﬁic Chil: tai dong cytc han han ctia méng phin 16n phén tich dé thiét ké méng nong dwdi tai trong dia chin duya trén gia dinh ring
Mong nong céc ving hw hong trong dit xay ra doc theo bé mit hu hong chiu tic dung tai trong tinh, day 1a tiép cin
gia tinh. Thuc té dé tinh to4n sttc chiu tai dwéi tic déng clia dia chin théng thwong ting 1én mot hé sb
1,25 theo khuyén nghi trong mot sé quy chuén trén thé gi¢i. VA mot vai nha nghién cfu da phat trién cac
hé sb stic chiu tai dong (Nc, Nq, Ny) dudi tai trong dong dé thiét 1ap mot mé hinh todn hoc nhdm xac d
inh wdc tinh stic chiu tai cyc han dya trén gia dinh ring lic dia ch4n ¢6 ban chét 14 tya tinh va ddng thoi
theo phwong phép déng luc hoc ¢ xét dén ting thém bdi khéi lwong dit rung. Bai bdo trinh bay tiép can
phuwong phép tinh toan thiét ké méng néng chiu tai trong doéng theo cic phwong phap tua tinh, cin bing
gi¢i han va dong luc hoc.
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ABSTRACT

The calculating design of the foundation structures under the dynamic load and the liquefaction effect of

Earthquake the ground is a problem that has attracted researchers for many years. The calculation theory for

Dynamic ultimate bearing capacity determining the ultimate dynamic load capacity of the foundation is largely analyzed for the design of

Shallow foundation
shallow foundations under seismic loads based on the assumption that the failure zones in the soil occur
along the affected failure surface of static load, this is a pseudo-static approach. In fact, to calculate the
bearing capacity under seismic action, it is usually increased by a factor of 1.25 as recommended in some
international standards. And several researchers have developed dynamic load coefficients (Nc, Ng, Ny)
under dynamic loads to establish a mathematical model to determine the ultimate load capacity estimate
based on the assumption that the seismic force is quasi-static in nature and at the same time according to
the dynamic method taking into account the increase by the vibrating earth mass. This artical presents an
approach to calculating the design of shallow foundations subjected to dynamic loads according to quasi-

static, limit equilibrium analysis and seismic dynamic methods.

1. Pit van dé cho théy ring chi c¢6 truong hop dit bio hoa mot phan, do d6 c6 thé

néi héa léng 13 mot hién twgng cling khé giai thich. Nhitng nim gin

Stc chiu tai cye han ctia méng ndéng do tai trong ngoai giy ra do
tAc dong clia tai trong tinh, mot sb triedng hop méng néng 6 thé chiu
tac dong ctia tai dong dudi dang xung kich, tai didu hoa nhu méng may,
tai trong dong khong didu hoa nhi nd hat nhan, bom dan va dong dt,...
Céc tai dong tic dung 1én méng theo phuong ditng chi yéu nhv nd hat
nhan, kich thich b chia chét 16ng, méng may; theo phiong ngang
phan 16n do dong dAt. Céc tai trong doéng gay ra bién dang 16n trong
nén dt giy tiwong tac v6i méng don, méng bing, méng be, ... va c6 thé
bi hong, sup lin, trvgt gdy mét én dinh. Nhitng hv héng nguyén nhén
thong thuwong 1a do héa 16ng, mot didu kién ma ng suét hitu hiéu trong
dét bdo hoa giam xubng gin bing 0. Tuy nhién, mét sé hv hong, bién

dang, 1tin sup da xay ra theo quan sat tit cac diéu kién hién truong ciing

Nhén ngay 06/06/2021, giai trinh ngay 15/08/2021, chdp nhan ding 30/08/2021

day céc cong trinh thiét ké duge quan tdm hon vé tic dong va nguyén
nhéan gy ra do déng dit. Dong dit xay ra gy siic chiu tai clia méng
nong c6 thé giam va ting d6 lin, d6 nghiéng van d& dit ra cin tinh toan
thiét ké két cAu méng ndng sao cho phai an toan cho ca tai trong tinh
va tai trong dong do dong dt tir cic yéu t6 anh huéng dén méng néng
nhu cuwong dd ctia dit nén suy giam theo chu ky, Iic quén tinh ngang
16n do dong dét gy cho nén bi trugt hodc 14t, d4t héa léng bén duéi
va xung quanh nén méng c6 thé din dén d6 lan 16n va nghiéng méng
hosc nén dit bi mém do sy phén phéi lai 4p luc nuéce 16 rdng gy anh
huéng dén mét én dinh ctia nén. Pién hinh stc chiu tai cia méng néng
bi pha hong di xay ra & thanh phé Adapazari do trin dong d4t Kocaeli
nam 1999 (Karaca (2001) [7], va Yilmaz et. al (2004)) [12]. Su suy
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giam kha niing chiu Iyc cia két cAu méng & Adapazari dugc thé hién
trong Hinh 1. Nhim dé tiép can xéc dinh dting din stc chiu tai cic han
va 6n dinh méng nong, cAn phan tich chuyén déng theo thdi gian clia
méng, xét mét sb yéu td trong dé cAn quan tim cac hé sb quan trong
nhu: bién d9 tai xung; khoang thoi gian tac dung ctia xung va do nhay
vé ttng suit va bién dang ctia dit trong qué trinh bién dang.

Dy doan stic chiu tai ctia méng néng 14 mét van d2 rit quan trong
trong ky thuét Dia ky thuit, va trong nhitng thip ky qua céc giai phap
st dung phan tich gi&i han, dudng trieot, cin bing gidi han va gan day
12 phuong phép s6 (cac phitong phap phan tit hitu han va phiong phap
sai phan hitu han,v.v... d3 duoc phat trién. Bai viét trinh bay mé hinh
tinh va co s¢ ly thuyét tinh toan tiép cin tinh toan giai tich theo quan
diém tya tinh va dong luc hoc, 1am co s& cho bai viét tiép theo sit dung
phuwong phap PTHH nghién cttu phat trién tinh to4n két cAu méng nong

chiu tai trong déng trong mdi tritdng nén dat yéu lam viéc ddng thoi.

Hinh 1. a) SGc chiu tai bi phd héng ctia méng ndong & Adapazari; b)

nén méng cua toa nha bi 1at. Toa nha c6 ty 1é chiéu cao trén chiéu

rong twong dbi 16n.
2. Phéan tich phuwong phap

2.1. U6c tinh sitc chiu tdi méng nong chiu tdc dong tdi trong tinh
B

L

Perfect-plastic = Failure

T
|
| /Elastic

\
Hinh 2. M6 hinh mat trugt duéi ddy moéng theo Terzaghi.
Vén d@ xéc dinh stc chiu tai theo tai trong tinh ctia méng nong

A TA
J x P Rigid=No elastic
\

da dugce nghién cifu siu réng trong qua khit béi nhidu nha khoa hoc
nhu Terzaghi (1943), Meyerhof (1963), Hansen (1970), Vesic (1973),
Kumar (2003), Dewaikar va Mohapatro (2003) va cac nha nghién cttu
khéc. Sitc chiu tai cye han ctia dit nén duoc bidu thi bing t hop tuyén
tinh clia ba hé s6 stic chiu tai N,, N, va N, 1a ham phu thudc duy nhét
vao géc ndi ma sat ctia dat, f(¢). Stc chiu tai cie han dwge biéu dién &

dang téng quat, c6 xét dén cac yéu té hiéu chinh, hinh dang ctia nén

méng, tai trong va d6 nghiéng clia mit dit ciing nhw d6 sau va do
nghiéng ctia bé miit chiu Ic.
9y =¢N, F,F,F,+qN_F_F,k F, +0, 5.7.B.N,.F,F,.F,
(€Y
Céc hé s trong cong thife (1) dugc thé hién trong Bang 1.

2.2. Uéc tinh stic chiu tdi cuic han theo phiiong phdp tira tinh

Thiét ké nén méng trong pham vi cac khu vic d& xay ra dong dat
ddi héi cach tiép can thiét k& khac nhau ngudi thiét ké xét ddng thoi
cic tic dong do tai trong dong dét, tinh tai va hoat tai thong thudng
duge xem xét trong phén tich tinh. Phuong phap thiét ké quan diém
theo tia tinh 12 phwong phap can béng gi¢i han hodc phiong phép tinh
twong dwong, nghia 14 xét cac tai trong dong dit gia tinh ciing véi cac
Iue tinh khéc ¢4 duge st dung nhw mét phivong phap don gian dé thiét
ké moéng ndng trong cic khu vice dia chin. Khi xay ra déng dat lam
giam kha ning chiu lyc ctia 16p dit bén duéi va ting do lan va do
nghiéng 13 nhitng nguyén nhan chinh d4n dén héng méng néng khi chiu
tai trong dong dét. Vi vy, vin d@ cAn quan tAm 12 x4c dinh cdc tham s
dong ctia méi trudng dat nén, su tong tac giita két cAu — méi truong
nén vi ng xt dong ctia nén d4t dé xic dinh ban chét ctia hu hong tir
d6 wéc tinh ste chiu tai dia chdn ctia méng cang chinh xac cang tét.
Mbt cach tiép can thiét ké t5t s& yéu ciu xem xét tt ca cac yéu tb, hé
s6 ctia cdc tham sb ctia d4t nén; hu hong, hoa léng do dia chin; ban
chét cuia tai trong tic dung va tuong tic giita két cAu va dit nén dia

chén d& wéc tinh hiéu qua stc chiu tai clia méng.
(1-kv) B

=
(wH)+(02) — ) N
Gy O e

(n2)-9

mit trugt tinh

mat truot dong
Hinh 3. Mét trugt dudi ddy mong.
Phuong phép tya tinh la ky thuét phan tich s dung phuong
phap cén bing gi¢i han, trén co s mit trigt clia nén dat dudi day

moéng do tai trong tinh va dong (
(1-k) qB
ks qB (1-ky) 7D¢
G e e TR T A e
_wi/ e @ & a N v
@h+02) ~ 7 3 T \
3 (wh-(p2)
//;&v'

mat trugt tinh

mat trugt dong
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Hinh 3), trong d6 céc lue quan tinh tao ra trén két ciu do sy rung
chuyén ctia mat d4t duoc tinh don gian béi mot Ive ngang va doc mét
chiéu twong duwong. Cac lyc twong duong 1a khéi lvong nhan véi hé s
ctia gia téc cho ca phvong ngang va phwong thing ditng. Cac hé sé nay
dugce goi 1a hé sb gia tée, K,z va K,,; tong ting v6i phiong ngang va

Bang 1.

Hé sb hinh dang, d6 sau, d6 nghiéng.

phuong thing ding. Tt phwong trinh (1), sic chiu tai cwe han cla

moéng noéng (2):
G = CN L Foy o +q N Fy F Fyp +0,5.y. BN ELLEF @
v0i Fg, Feg, Fop — céc hé s6 dong phu thudc hinh dang, d6 sau va do

nghiéng dugc xac dinh.

Hé sb Céng thic tinh Theo
BN,
F:A :1 +77q
LN,
Hinh dang . B De Beer (1970)
Fo=1 tlee
B
Fs=1-04+
Truong hop (a):
Di/B =1
F,= 1+ 04D;/B
Fq=1+ 2tgp (1 -sing)*D; /B
A on Fg=1
b6 sau . Hansen (1970)
Truong hop (b):
D;/B>1

F. = 1+ 0,4tg(D; / B)
Fy =1+ 2tgp (1-sing)® tg'(D; / B)

Fy=1
Y
Fei = Foi :(1_900)
b6 nghiéng F. = (1 — E)z
yi— ®

Meyerhof (1963); Hanna va Meyerhof (1981)

v6i B = 12 géc nghiéng clia tai trong trén méng so véi duwdng thing ding

F, =exp(-4,3k;7) =N,=NFE,

Pk 5,32 V]

g =U=K, z)exp| —| ———

! 1=k, )]
=N, =N,.F, C))

2 9k}’

F :[1——kv jexp —[ bt

7 3 1-k, ,
=N,,=N,.F,, ®)

trong d6: kyzvak, - hé s6 gia téc theo phitong ngang va phuong
ditng phu thudc vao cic ti sb N e/Ng; Ny /Ny va N, /N, theo géc ndi ma
sat (¢) [1] va dugce x4c dinh theo cac dd thi sau.

Phuong trinh rit gon c6 dang:

4y =¢N.F F,+qN,.F, .F,+0,5yBN,F F,6 (6
Heé sb k,; dugc xé4c dinh theo phuong trinh (7)

@

2.3. Phuong phdp twong duong

a. Dbi v6i dat dinh

M0 hinh tinh stic chiu chiu tai cyc han cia méng nong dat trén
nén dit bio hoa, didu kién khong thoat nude (¢ = 0, ¢ = ¢,), biéu thitc
x4c dinh sic chiu tai tinh cyc han cia méng néng theo phwong ding

duoc xac dinh.

q,=c¢,N..FF..F,+qN . .Fqs F; g (®
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voi:
NN, - hé s6 kha ning chiu tai 12 ham ctia géc ndi ma sat, = f(¢);
F, Fgs - hé s6 hinh dang;
Feg, Fga - hé s6 chiéu sau.

Do d4t bio hoa ¢ = 0, theo bang tinh ctia Meyerhof (Bang 2)

Cong thirc s6 3

33

RN
%“
Q

Po0O0OxXO
Se99S
B
o

s

9
g 2
$
Zo4f
00 02 04 06 08
kh.E
@
Cong thiic s6 (4)  (18)
08}
k3
ES
9
Z 04}
o A
0 10
kh.E
Hinh 4. a) Quan hé ky, va N&/Ng; Ky va Nge/N, theo géc ndi ma sét ¢
[1].
o8f Cong thire 5
o ¢=10°
x ¢=20°
] o 9=
z o =40
kS a 9=45°
Z 0.4}
Q . :
0 0-2 04 06 08 1-0
kne
Hinh 5. Quan hé k;; va N,z/N, theo géc noi ma sét ¢ [1].
Bang 2.
Bang tra cac hé sé kha niing chiu tai theo Meyerhof.
® | Ne | Ng | Ny
o | 514 | 1 | o

10 8,35 2,47 0,37

15 10,98 3,94 1,13

20 14,83 6,4 2,87
trong doé:

E, =1+@[§]

©)
. N
Khi ¢ = 0= Fﬁ:1+(£j X =1+0,1946(§j
L) N, L
vaFy =1+ tgp =1
D D
F,=1+0,4 =L khi| — | <1 a0
B B
D D
F,=1+0,4cotg| — | khi| =~ [>1 an
B B
va Fy=1

Tt céng thite (8) ta x4c dinh dwgc stic chiu tai cyc han.

Khi : D 12
2oy q,, =5,14.c,|1+0,1946 B 1+0,4| =L | |+¢ (12)
B ult u L B

Khi( D : D 13
—L|>1" ¢, =5,14.c,|1+0,1946 B 1+0,4.cotg| —= +q( )
B ult u L B

Theo Carroll thie nghiém theo sy gia ting bién dang d6i v&i dét
sét bao hoa khéng thoat nide xac dinh dwoge mdi quan hé giita c, (dong) VA

Cy ny tONE diiong x4p xi 1,5 [5].

Ta xé4c dinh duoc luc dinh khéng thoat nuwée c, (diéu kién ¢ =
0) ciia dAt nhit dinh tai mét tbc d6 bién dang nhét dinh, thi c6 thé

tinh toén stic chiu tai cuc han.

b. D6i v&i dat roi
Mb hinh tinh két cAu méng dit trén nén dét roi ldc nay ¢ = 0,
stc chiu tai cuc han theo tinh tai.
9. = q.Nq.F:IS.F'qd +0,5.B.Ny.FyS.F7d as
trong d6 cac hé sb Ny, N, dugce xac dinh theo Vesic (1973) [10],

nhu sau:

Nq :e’”gwtg2 (Z’+§j va Ny =2 (Nq +1) tgp

Céc hé s hinh déng

B 15
in‘r:1+[2j[g¢ (15)
F, =170,4.[§) (16)

L

va hé sb d6 sau

JOMC |147



Thong tin va gidi phdp khoa hoc, cong nghé

Tap chi Vat liéu va Xdy dwng Tdp 11 56 5 (10 - 2021)

D. D. a7
F, =1—2.tg¢7.(1—sin(p)2.[?/j; khi[?fjgl
F,=1
D. D. (18)
F,, =1+2tgp.(1-sing)’.cotg| —= |; khi| == [>1
B B
Fq=1

Khi tai trong dong tic déng nhanh 1én nén giy ra pha hiy, kha
néng chiu luc cubi ciing sé thay déi. Bing thie nghiém Vesic, Banks va
Woodward d tién hanh mét s6 thii nghiém mé hinh trong phong thi
nghiém chitng minh dwoc mébi twong quan giita tai van tc v&i hé sb

ste chiu tai q,/2yB, Hinh 6 [5].

500
N
_\\ N
400 D Z
A Suljmerged
sanfl
A
\ h " L —
= l
300
o * £ L
\{ =~ " ° \..T Dry sand
“He \ . de ®
. A ® ° o?
200 \< o .
. B Dry sand
100
0.001 0.01 0.1 1 10 254

tai trong vén téc (mm/s)

Hinh 6. Méi twong quan hé s sitc chiu tai - tai trong véan téc [5].

Tit Hinh 6 cho thiy hé sb stic chiu tai giam dén min rdi ting dan
lén twong tng véi géc ndi ma sat giam twong Gng 2° phit hop tée do
bién dang nén do Whitman va Healy, va Shao Shengjun, Xie Dingyi
nghién ciu [9,11]. Tinh toan sic chiu tai cyc han ctia méng ndng trén
nén cat chiu tai trong déng véi géc ndi ma sat theo d& nghi ctia Vesic
(1973) [5], theo phuong trinh (19), tuy nhién chuwa chinh xéc trong
truong hop nén cat chiu tai trong dong dAt bi héa long .

Q)df)ng = q)_ 20 19

2.4. Phutong phdp cdn bdng giéi han

N, 14t

n, lat
B R
+—t

Quie

kLW

e
Kia. Quie (Ik ”‘f 5
e Sy
-—
NS

Hinh 7. Chia lat mat trugt dudi ddy mong.

Phuong phap cin bang gi¢i han dua trén co' ché miit trwgt (Hinh 7),
mé hinh phan tich kha ning chiu e cia méng néng cé d6 sau han ché.
L tac dong clia dong d4t quan diém 13 lyc gia tinh tic dung 1én chan
méng va 16p dit bén duwdi méng. Stic chiu tai cie han cé thé x4c dinh
tai mot thoi didém can bing, twong ng cung trwot thoi diém xét ta xic
dinh tdm va cung trigt. Phuong trinh trang thai cAn bing mé men va

md men dong luc c¢6 dang cong thite (20) [2].

Hor n L |
Mdéng = Zlvvl(l —k,)b,, +q, Zlex ‘bqli 9 Zlkhl 'Axl'bqlhi + Zlkhrv‘]i b
(20)

trong do:
Ax; — bé rong lat thi i;
W, - trong lwong dit 14t thi i;
R - ban kinh dudng tron mat trugt;
Nyt - téng sb 1at;
n, - s6 lat du6i ddy méng;
k, - hé s6 dong theo phiiong diing cho khéi luwgng dat;
ky,; - hé s6 déng theo phitong ngang cho tai gidi han;
Ky - hé s6 déng theo phuong ngang cho khéi luwgng dét;

b, - khoang céch trong litgng W; cia lat thit i dén tAm cta duwong

tron mat truot;

by; — khoang céch cta tai trong giéi han qy, tdc dung 1én 14t tht

i dén tam cua duwdng tron mit trugt;

byy — khoang céch clia giéi han cit ky.qy, tic dung 1én lat thit i dén
tAm tAm ctia dudng tron mét trugt;

byn — khoang cach ctia lgc quan tinh k;,.W; tdc dung 1én lat thi

i dén tam cua duwdng tron mit tregt;

Mémen khéng trivot do cuong do cit Si tac dung doc theo ddy cua cic
14t cit dvge xac dinh.

Mot Mot c. Ax ot
Mkhéngm!ql = RZS, =R [Z_l + ZNi.tggDI} (21
i=1

py o cosa;
vGi: a;— goc tai ddy ctia lat thit i;
N; - sw phan bd ting suét tic dong 1én ddy ctia lat cit th i, theo
Bishop (1955) phuong trinh c4n bing theo phuong ditng ta cé:

Ax, (1-k,))—cAxtga,
A, + Wi - W) - cAxlga; khi 1<n<n,
cosa; +sina,.tge, (22)
_ W(-k,)-cAvtga,
cosa, +sina,.tgy,

N,' — qult

N, khi n+1<i<n,,
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Piéu kién méng én dinh khi chiu tic déng clia tai trong dong, tit

phuong trinh (20) va (21) dé ta c6 phuong trinh can b?ing:

Md(f)ng = Mkhéng trugt (23
= u & cAy, LW(1-k,)-cAxtge, @W(1-k)-cArtee, (24)
W1k )b, + Yk, Wb, ~RY = ! : 2
- Z (=Ko, +z ;com, ; o8, +sina g ; cosa, +sina, {gp
e = ) |
Avby - Yk, Axb = -
be,cosa +sina,tgp ,Zy: i ; WP ZCoso{ +sina, tgp Rtg(p[zm b Zk Biby ]

2.5. Phdn tich dong lu'c hoc

FEERERE=E)

H
a-x
e—B o mit dat
T~}
03:\ 1o Dy 1 H q=nDy
z ] - i
s 1 SR
t Pay mong
H
" té‘lng da gbe
v '3

a) Két cdu chiu tdi trong dong ddt b) Mdng néng chiu tdi trong dong ddt

Hinh 8. Méng chiu tai trong dong v&i gia téc tai nén da cing.
Khi xa ra dong dét gay bién dang nén dit théng qua “truong ty do”
(free field) tuong ting chu ki T khi d6 ta xac dinh dugc cac ham dang.

7z
= 2n—-1)== (25)
¢, =cos(2n )2H

Ta xac dinh dich chuyén khi xay ra dao dong tai do sau z.

=, Cpocos(2n-1) 72 7Z (26)

trong do: k, - hé sb tham gia rung dong dét, [4];
C;—nhéan t6 ma s6; phu thude vio viing tinh va hé sé ting xit

clia d4t nén [3];

Va gia tdc nén tai ddy méng (z = Dp).

k,.C,.cos(2n—1) 2L @7)
=k, .C,..CO8(zn—
wo 2H

Hé s6 lyc dong theo phiong ngang va phwong ding nhy sau.

D
=k, C,.cos@n—1) L[ Son | 28)
2H \ ¢

2
@, =50, @

Duéi tai trong ngoai bén trén tao ra mit trot hong ctia ctia dit
theo cung edcfg dugc hién thi Hinh 8 va stc chiu tai cic han khi chiu
tai trong dong c6 dang.

(30)
7B yB 1
qu =¢| N ta, ;| — |.f(@) |+4q| N, ta,, Y S(a@) +57B|N, ta,, 1 (@)
c
—7B
2

v6i f(a)=(5tga + 2tg?a)/6

Tai trong cho phép ctia méng khi chiu tai trong dong dat.

CNL,+qu+%}/BNy:| q 31)
Guio = 5 +3a,,7Bf (@) = ettt 130,y Bf (@)
hay:
5tg(45+ﬂJ+2tg2 (45+ﬂ] (32)
Gt :[EiM]i3k"[£jco{(2n—l) b, }(h}/}i 2 2
F Z, 2R H g 6

trong do6:
N - tai trong tit bén trén két cAu truyén xubng méng;
F - dién tich méng;
M - m6 men tai méng ti bén trén truyén xuéng;
Z;— m6 dun mong.

3. Két luan

Su phttc tap dAt nén khi chiu tic dong ctia dong dat gay lam giam
stic chiu tai cia méng ndng va ting d6 1tn, nghiéng ctia két cAu méng.
Phan 16n tip trung cac thanh phin ding ké nhu: Iyc quén tinh giy ra
béi Iye tic dung ngang & két cAu cong trinh va tai trong dong lam

chuyén vi va bién dang ctia ¢4t nén twong tac 1én két cAu méng.

Trén co s¢ phrong phap danh gia kha ning chiu luc ctia dat da
duoc thiét 14p boi Terzaghi, Meyerhof, v.v., Bai béo tiép tuc xdc dinh
sttc chiu tai cyc han cia méng khi chiu tai trong dong twong Gng dudi
dang d4t nén mém chwa héa 16ng va héa 1ong trén nén d4 citng. Khi
tinh to4n cin dwgc danh gi cAn than va khuyén nghi kha ning chiu tai

ctia nén theo tai trong cho phép va ciic han.

Péi véi mot s6 viing thiét ké thiéu gia tée dinh ciia nén ta ¢6 thé
stt dung phiong phap tua tinh va phieong phap cin bang gidi han cho
bugce thiét ké co s¢. Trudng hop c6 gia tée dinh ctia nén ta c6 thé st
dung phuong phap dong luwc hoc tinh todn ho#c st dung phvwong phap
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Thong tin va gidi phdp khoa hoc, cong nghé

Tap chi Vat liéu va Xdy dwng Tdp 11 56 5 (10 - 2021)

s6 giai bai toan cho 11 giai twong tac két cAu méng véi moi trudng dat

mém sat véi bai toan thye tién hon.
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