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Tém tét: EPS (Expanded Poly-Styrene) geofoam
la tén goi chung cho vét liéu x6p da duoc st dung
phé bién trong linh vurc dia ky thuét & nhiéu quéc gia
trén thé gi6i, nham gidm do lun nén dwong hon 40
n&m qua. X6p siéu nhe EPS |a vét liéu nhura téng hop
tir polystyrene, cé khéi lurong riéng thuong st dung
12 — 35kg/m?3, chi bang 1% ~ 2% so voi dat, da hodc
bé téng, déng thoi cé thé chiu duoc (g suét nén Ién.
Trong nghién ctru nay, tac gid tién hanh céc thi
nghiém nén don truc va thi nghiém cét phang dé tim
hiéu tmg xtr co hoc clia EPS geofoam. Sau do, téc
gid tién hanh mé phéng sé céac thi nghiém don truc
dé Ira chon ra mé hinh vét liéu va céc tham sé phu
hop dé mé phdng tng xt co hoc cta xbp EPS. Ttr
céc két quad mé phéng s, nhan thdy rang mé hinh
vat liéu Harderning Soil (HS) va mé hinh Mohr —
Coulomb (MC) ¢6 thé st dung dé mé phéng g xi
co hoc cua EPS geofoam.

Tw khéa: EPS; nghién ciu thuyc nghiém; mo
phdng sé; ung xd co hoc.

Abstract: EPS (Expanded Polystyrene) geofoam
is the generic name for any cellular material used in
geotechnical applications for over 40 years, in order
to reduce the settlement of the ground. The material
of EPS is polystyrene resin, produced by
polymerizing styrene monomer which is created by
oil refining, with a density of 12-35kg/m®, whose
weight is only 1% ~ 2% compared with rock or
concrete with the same volume but can withstand
relatively large compressive stresses. In this study,
the uniaxial compression and direct shear tests were
carried out to investigate the mechanical behavior of
EPS geofoam. After that, the numerical simulation of
the uniaxial tests was conducted to select an

appropriate material model as well as the
corresponding parameters to simulate the
mechanical behaviour of geofoam. From the
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numerical simulation results, it is seen that the
Hardening Soil (HS) model and Mohr — Coulomb
(MC) model can be used to simulate the mechanical
behaviour of EPS geofoam.

Keywords: EPS geofoam; experimental study;
numerical simulation; mechanical behaviours.
1. Giéi thiéu chung

Xay dwng nén dap trén dat yéu ludn la mot van
dé phirc tap, du da dwoc nghién cteu nhiéu nhung
van con nhiéu han ché va can tiép tuc nghién ctru dé
khac phuc nhirng han ché, ddm bdo sw 6n dinh va
dd Ian cho phép clia codng trinh. Nhiéu phwong phap
gia cb nén dat yéu da dwoc nghién ciru va dua vao
&ng dung nhw: Giai phap st dung bac thdm két hop
gia tai trwdc hoac hat chan khéng [1], st dung bé
phan ap [2]; gidi phap st dung cot vat liéu r&i [3-4];
gidi phap str dung coc gia cwdng [5]; gidi phap st
dung vai dia ky thuat [6]; gidi phap st dung cac vat
liéu nhe [7-8]. Cac giai phap d6 déu mang lai nhirng
hiéu qua nhéat dinh trong viéc ddm bao dd bén va sy
4n dinh cta nén dap... V&i wu diém la mot vat liéu
siéu nhe (o= 12 — 35 kg/m?, bang khoang 1/100 so
voi dat), x6p siéu nhe EPS duwoc st dung thay thé
cho céc vat liéu d&p nén théng thuwong gidp giam tai
trong tac dung xuéng nén dat yéu phia dudi. Ngoai
viéc rut ngén thoi gian thi cong, st dung vat liéu nhe
EPS con cé wu diém |a khdng anh hudng tiéu cuc
dén coéng trinh xung quanh (lun va lan léch), gidm
dwoc cac chi phi quan ly, duy tu béo tri két ciu trong
giai doan khai thac. Khi str dung EPS thay nén dét
dap sau md, do vat liéu cé tinh tw én dinh cao nén noé
khéng gay ra ap lwc ngang Ién mé cau. Vi vay, EPS
geofoam da dwoc (’ng dung phd bién trong xay dwng
cong trinh giao théng (Budng dau cau, dwong dap
cao, 6n dinh mai déc, dwdng trén nén dat yéu...) &
moét sb quéc gia trén thé gidi nhw & Chau Au (Na Uy,
Cong hoa Séc, Blrc, Hy Lap, Ha Lan, Ba Lan, Serbia,
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Thuy Dién, Anh... [9-11]), Chau A (Nhat Ban, Trung
Québc, Malaysia, Thai Lan, Philippines, Han Quéc va
Dai Loan, An B9, [12-13]).

Tuy nhién, tai Viét Nam hién nay van chwa co6
tiéu chuan thiét ké, thi cong va nghiém thu di véi vat
liéu EPS, chwa c6 nhiéu cac nghién ctru thwe nghiém
va md phdng sb vé (rng x& co hoc clia xbp siéu nhe
EPS. D&c biét, vai tinh trang thiéu vat liéu dat dap
nén dwdng cho tuyén dudng cao tbc Bac-Nam dang
l& van dé cap bach hién nay. Do d6, d& phuc vu cho
cOng tac nghién clru kha nang ap dung loai vat liéu
nay trong linh virc xay dwng ha tang & Viét Nam, cac
nghién ciru thwc nghiém va nghién ctru s6 nham
danh gia méi quan hé gitra (rng suét — bién dang, lva
chon mé hinh vat liéu va xac dinh cac tham s6 mo
hinh twong rng dé& md phéng &ng x&r co hoc cla
EPS c6 y nghiia quan trong va can thiét. Trong nghién
ctu nay, nhém tac gia tién hanh cac thi nghiém nén
mét truc déi voi hai loai vat liéu EPS dién hinh 1a DX-
24H va D-20, trong d6, DX-24H dwoc nhap khau tw
Nhat Ban va D-20 duwoc sdn xuét tai mot nha may &
Viéet Nam (v6i nguyén liéu san xuét la hat nhua
polystyrene dwoc nhap tir Nhat Ban), dé tim hiéu tng
x&r co hoc clia EPS geofoam. Sau d6, nhém tac gia
tién hanh mé phéng sb cac thi nghiém don truc dé

Iwa chon ra md hinh vat liéu thich hgp mo phéng rng
xr co hoc cia EPS geofoam.

2. Nghién ctu thwe nghiém
2.1 Bac tinh co’ hoc cua vét liéu EPS geofoam

Vat liéu nhe EPS la tén goi chung cho hai loai v&i
phwong phap ché tao khac nhau, nhung & mot s
quéc gia nhu: Nhat Ban, Na Uy..., tly theo cach ché
tao khdi EPS ma nguwdi ta lai chia thanh hai loai véi
hai tén goi khac nhau, cu thé nhw sau: Khéi EPS
dwoc duc trong khudn (van dung tén goi la EPS) va
tdm EPS duwoc ché tao béng phuwong phap ép day
(dwoc goi la XPS). Cac tAm XPS thuong duoc ché
tao v&i chiéu day 10 cm. Dé tao ra khdi XPS cé cling
chiéu day véi khéi EPS (50 cm) ngudi ta thudrng dan
5 tdm XPS lai v&i nhau. Bang viéc thay dbi sb tam
XPS, nguoi ta ciling c6 thé tao ra cac khdi XPS c6
chiéu day khac nhau (bwéc thay d6ila 10 cm), dwoc
thé hién trén Hinh 1. Tuy theo trong lwong thé tich
ma EPS lai dwoc chia thanh 5 loai khac nhau: D-12,
D-16, D-20, D-25 va D-30. Twong tw nhw vay, XPS
cling duwgc chia thanh 5 loai khac nhau tuy theo trong
lwong thé tich: DX-24, DX-24H, DX-29, DX-35 va
DX-45, dac tinh co hoc co ban clia vat liéu EPS

geofoam duoc thé hién trong Bang 1, [14].

Bang 1. Bdc tinh co hoc co ban cla vét liéu EPS

Phuong phap
Buc trong khubn

Phuong phap ép day

ché tao khéi
(EPS) (XPS)
EPS
Loai vat liéu D12 D16 D-20 D25 D30 DX-24 DX-24H DX-29 DX-35 DX-45
Trong lwong thé
0,12 0,16 0,20 0,25 0,30 0,24 0,24 0,29 0,35 0,45
tich (kN/m?)
Ung suét nén
cho phép 20 35 50 70 60 100 140 200 350
(kN/m?)
M6 dun dan hoi
2000 3500 5000 7000 9000 6000 10000 14000 20000 35000
(KN/m?)
Tap chi KHCN Xay dung - s 3/2023 49
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Expanded PolyStyrol (EPS)

2000

Xép ché tao bang phwong phap duc trong khuén (EPS),
Ky hiéu D-20

/»;,‘:,‘,

.Xép ché tao bing phuong phap ép day
(XPS), ky hiéu DX-24H

Hinh 1. Kich thude tiéu chudn cua vat liéu EPS

2.2 Thi nghiém nén don truc va do bién dang theo
phwong ngang
a. Vat liéu thi nghiém

Cac mau geofoam dwoc cat tir cac khdi EPS va
XPS geofoam c6 ky hiéu D-20 (kich thuwéc 4x1x0,7
m, va DX-24H (kich thwéc 2x1x0,5 m) dwoc thi
nghiém theo tiéu chudn ASTM D1622/D1622M - 14
[15] v6i tbe d6 nén gia tai 10 mm/phit. Nhirng dung
cu chinh dé tién hanh tao mau EPS geofoam (Hinh

2), bao gébm: Thiét bj cit EPS c6 day cét bang nhiét,
duong kinh day cat 0.2 mm, can dién tl chinh xac
dén 0.1 g, va thudc kep cé dod chinh xac dén +0.1
mm va nhirng dung cu bao ddm an toan trong phong
thi nghiém. Mau thi nghiém cé dang hinh try voi
dworng kinh d = 50 mm, chiéu cao h = 100 mm; xac
dinh kich thwéc va can khdi lwong mau EPS theo quy
trinh thi nghiém (Hinh 3), cac mau dwoc catra tr cac
vi tri tam, géc va canh cla khéi EPS va XPS.

Hinh 3. Po kich thuéc va can khéi luwong méu EPS
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b. Mé ta thi nghiém

Céc thi nghiém nén mét truc nham tim hiéu
quan hé (rng suét - bién dang cta hai loai vat
liéu EPS: D-20 va DX-24H s&r dung may nén mot
truc SVZ-200NB. M4u thi nghiém c6 dang hinh
tru tron ¢6 chiéu cao 100 mm va dwdng kinh 50

mm. Mbi loai can kiém tra sé lvgng tbi thidu la
10 mau. Ghi lai sb doc gia tri ctia bién dang doc
truc va bién dang ngang. Qua trinh gia tai duwoc
duy tri cho dén khi mau bi pha hoai hoac bién
dang tbi thiéu 10%, tuy theo diéu kién nao xay

ra truéc (Hinh 4).

-
s
AAS-5

Hinh 4. Thi nghiém nén 1 truc va do bién dang ngang mau EPS va XPS

c. Két qua thi nghiém

Hinh 5(a) va 5(b) twong (ng thé hién quan hé (rng
suét (o) — bién dang (&) cia mau xb6p D-20 va méu
Xép DX-24H. Nhan théy, déi v&i cd 2 mau Xép, khi
bién dang doc truc £< 1,5%, quan hé &ng suét — bién
dang |4 quan hé tuyén tinh. D4i véi mau xé6p EPS (D-
20), sau giai doan tuyén tinh, ng suét van ting khi
bién dang tang. So sanh véi Tiéu chuén [14] (xbp D-
20 c6 cwong d6 nén yéu cau oyeu cau = 50 kPa) thi
nhan thady mau xbp D-20 hoan toan thda man yéu cau
vé cuong do voi hé sb an toan khodng 2,0 néu chi
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100 4 ——— EPS geofoam Mau 01
—— EPS geofoam_Mau 02
—— EPS geofoam_Mau 03
—— EPS geofoam_Mau 04
—— EPS geofoam_M3iu 05

EPS geofoam_Mﬁu 06,
——— EPS geofoam_Mau 07
—— EPS geofoam_Mau 08
—— EPS geofoam_Mau 09
—— EPS geofoam_M3iu 10
- - -- Cudng dd yéu ciu

1
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L

Ung suit nén,o (kN/m?)

o
=
N A
w

Bién dang,e (%)
a) Thi nghiém nén mau EPS (D-20),
0 =0,2 (kN/m?d)

4 5 6 7 8 9 10

xét trong giai doan dan héi tuyén tinh.

Trong khi d6, déi voi mau xép XPS (DX-24H),
sau giai doan tuyén tinh, (rng suét tiép tuc tang
dén gia tri cwc dai tai bién dang doc truc, &=
2,5%, sau d6 (rng suat cé xu huéng di ngang. So
sanh v&i Tiéu chuan [14] (x6p DX-24H cé cudng
dd nén y&u cau oyeu cau = 100 kPa) thi nhan thay
mau x6p DX-24H cling hoan toan thda man yéu
ciu vé cuwdng do va cling c6 hé sbé an toan
khodng 2,0 néu chi xét trong giai doan bién dang
tuyén tinh.

350 T T T T T T T T T
300 B
<o
§ 250 B
=}
200 ~ E
g\ —— XPS geofoam_Mau 01
0 —— XPS geofoam_Mau 02
E 150 - —— XPS geofoam_Miu 03 |
=S ——— XPS geofoam_Mau 04
:’0 —— XPS geofoam_Mau 05
S1004+— H — — — — — — — — — = XPS geofoam Mau 06 -
fe) ——— XPS geofoam_Mau 07
—— XPS geofoam_Mau 08
50 —— XPS geofoam_Mau 09
—— XPS geofoam_Mau 10
- --- Cuodng d6 yéu ciu
0 T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

Bién dang,& (%)

b) Thi nghiém nén mau XPS (DX-24H), 0= 0,24 (kN/m?)

Hinh 5. Quan hé (g suét — bién dang thi nghiém nén mét truc mau EPS va XPS

Két qua thi nghiém xac dinh hé sb Poisson v&i 2
loai x6p EPS (D-20) va xdp XPS (DX-24H) dwoc trinh

Tap chi KHCN Xay dung - s 3/2023

bay trong Bang 2, so sanh v&i Tiéu chudn Nhat Ban
(EDO-EPS) [14] Ia hoan toan phu hop.

51



DIA KY THUAT - TRAC PIA

Bang 2. So sanh két qua thi nghiém xéc dinh hé sé Poisson véi Tiéu chudn Nhét Ban [14]

] Hé sb Poisson / Thi nghiém, Kich thwéc mau nén (cm)
Loai xop Ty trong (KN/m3)  Tiéu chuan Nhat Ban (EDO-

EPS) [14] Két qua thi nghiém
0/ Thi nghiém nén 1 truc, — ’
EPS (D-20) 0,2 kich thué'c mau (5x5x5; 0.0167 / Thi nghiém nén 1 truc, kich

5x6%2,5: 50x50x50) thwdc mau ($5x10)

0,1/ Thi nghiém nén 3 truc, 0,0981 / Thi nghiém nén 1 truc, kich

XPS (DX-24H) 0,24 kich thuéc mau ($5x10) th&g}fl’g‘)@‘“
2.3 Thi nghiém ct phing 31,17 cm?), chiéu cao h = 2 cm, thi nghiém thyc hién

theo TCVN 4199:1995, thé hién nhw (Hinh 6, 7). Thi
nghiém dwoc tién hanh trén may cét phang ky thuat

Céac mau geofoam thi nghiém dwoc cat tao mau s6 AutoShear san xuét nam 2017 cta hang Controls
c6 kich thuwdce: dwong kinh 6,3 cm (dién tich A = — Italia.

a. Vit ligu thi nghiém

\

%

= ‘ = P
g
g THE W 8

Hinh 6. Po kich thuéc va chuén bj thi nghiém méu xép EPS va XPS

b. M6 t& thi nghiém chét can than;

Nham thi nghiém xac dinh cac dac trwng d6 bén
(Iwc dinh, c va goc ma sat trong, ¢) ddi vai 2 loai xop: . PR
EPS (D-20) va XPS (DX-24H), cac thi nghigm cit T "0" 1ay cac chot & hop cat ra;
phang dwoc tién hanh theo t6 hop 3 mau, véi 3 cap
tai trong 10kPa, 20kPa va 30kPa. Thi nghiém dwoc
tién hanh theo cac bwdc nhw sau: - Cho may cat véi tbe d6 1mm/phut dén bién dang

_ D3t mAu x&p vao hop gitka 2 thm da bot va khéa  10%. ghi lai gid tri luc cat () I6n nhat trén dong ho.

- Pat hdp vao may cét, diéu chinh déng ho vé gia

- Dét tai trong dirng theo dung véi cap tai;

Bo diéu khién

e

DPau do lyc ngang
e ) * "

Hinh 7. So d6 bé tri thi nghiém cét phang xép EPS va XPS

52 Tap chi KHCN Xay dung - s 3/2023
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c. Két qua thi nghiém

Hinh 8(a) va 8(b) twong trng thé hién két qua thi

nghiém cat dbi véi 2 loai xbp EPS va XPS, két qua
cu thé duoc thé hién trong Bang 3.

Bang 3. Gia trj luc dinh va géc ma sét trong cda xdp EPS va XPS

Doz 5 . . 3¢ ndi ma sa
Loai xop Ty trong (kN/m3) Lwe dinh don vi, ¢ (kPa) Goc o(o)a sat, ¢
EPS (D-20) 0,2 36,25 40,22
XPS (DX-24H) 0,24 50,48 40,02
80 T T T T T T 100 T T T T T T
y = 0.846x + 36.25 y =0.839x + 50.48
704 R?=0.997 - 901 R?=0.998 ]
~60 * 80 + B
= E 0] / ]
i 4 Z
& 50 < 60 1
e e
oR 40- - o8 50 .
2 ] Ung suat nén cap 10kPa_1 o ® Ung suét nén cp 10kPa_1
» ® Ung suét nén cap 10kPa_2 <= (Jng sudt nén cé a 4
% 30 1 A Uni sudt nén Ldﬁ 10kPa_3 § 401 < g'ni sué: nén cég igg 72
1)) v Ung sudt nén cap 20kPa_1 [=1)] v Ung suat nén cap 20kPa_1
.= 20 Ung sudit nén cap 20kPa 2 | = 30+ Ung suit nén cap 20kPa 2 T
= b Ung suét nén cap 20kPa_: 37 :D Un[, sudt nén cap 20kPa
> Ung suat nén cap 30kPa_1 20 1 > Ung suat nén cap 30kPa l b
10 - L] Ung sudt nén cap 30kPa_2 | @ Ung sudt nén cap 30kPa 2
* Ung sudt nén cip 30kPa_3 104 * Ung suéit nén cép 30kPa o
# Ung sudt nén trung binh @ Ung suit nén trung h‘"h
0 T T T T T T 0 T T T T T T
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Ung sut nén, o (kN/m?) Ung suit nén, o (kN/m?)
a) Xép EPS (D-20), 0= 0,2 (kN/m?) b) X6p XPS (DX-24H), o= 0,24 (kN/m®)
Hinh 8. Quan hé (ng suat nén - g suét cét trong thi nghiém cét phéng xép
3. M6 phéng sé thi nghiém nén mét truc
3.1 M6 hinh s6 md phoéng thinghiém nén mét truc
. S0mm v 4 ®
S A T
100
mm
- - W/
C N .
4 {
- X
a) Kich thuéc mau b) M6 hinh sé ¢) Chia lwéi phan te

Hinh 9. M6 hinh sé mé phéng thi nghiém nén mét truc x6p EPS va XPS

Trong nghién clru nay, tac gia str dung phwong
phap phan t& hiru han théng qua phadn mém
PLAXIS 2D dé tién hanh mé phdng cac thi nghiém
s6 md phdng thi nghiém nén mét truc dwoc thé
hién & Hinh 9.

Trong mé phéng sb, tac gia st dung mé hinh dbi
xrng truc khéi lang tru tron d& dadm bao diéu kién bién
clia bai toan va st dung. T cac két qua mé phéng
s6, nhan thdy rdng mé hinh vat liéu Harderning Soil

Tap chi KHCN Xay dung - s 3/2023

(HS) va md hinh Mohr — Coulomb (MC) c6 thé st
dung d& mé phdng trng xt& co hoc clia geofoam.
Théng sb vat liéu ctia cac md hinh s dung trong bai
bao nay dwoc trinh bay & Bang 4, sb liéu tir két qua
cac thi nghiém trinh bay & muc 2.2 va 2.3. Trong
pham vi nghién clru nay, tac gia lay gia tri E™'so =
E'®oed, E™ur = 3E™'50 tham khao nghién ctru [16]. Cac
két qua md phéng so sanh véi két qua thi nghiém sé
dwoec trinh bay & muc 3.2.
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Bang 4. Tham sé mé hinh stz dung mé phdng sé déi véi x6p EPS va XPS

Loai xop

EPS (D-20)

XPS (DX-24H)

Mohr — Coulomb

Mo hinh vat liéu

Hardening Soil

Mohr — Coulomb  Hardening Soil

(MC) (HS) (MC) (HS)
y (kN/md) 0,2 0,2 0,24 0,24
Lwc dinh don vi, c (kPa) 36,25 36,25 50,48 50,48
Go6c ndi ma sat, ¢ (°) 40,22 40,22 40,02 40,02
Goc trvong né, w(°) 0 0 0 0
M6 dun cat tuyén tham chiéu, E™'so, (kPa) 5926 5926 13030 13030
M6 dun co két tham chiéu, E®eq, (kPa) 5926 13030
M0 dun d&i/tai chat tai tham chieu, E®,, (KN/m?) 17777 39090
Hé so Poisson’s, v 0,01 0,01 0,1 0,1

3.2 Két qua md phéng sé

Hinh 10 va Hinh 11 thé hién cac két qua thuc
nghiém va mé phong sb thi nghiém nén mét truc
déi v&i 2 loai xbp EPS (D-20) va XPS (DX-24H).
Lwu y rang mé hinh sé trong bai bao nay la mé hinh
dbi xtrng truc nén diém A (Hinh 9c¢) twong (ng voi
diém chinh gitra tai b& mat mau. Trong mé phéng
sb, gia tai theo chuyén vi dwoc st dung (xem Hinh
9b) v&i chuyén vi bdng nhau tai b& mat mé hinh,
diéu nay twong &ng v&i chuyén vi badng nhau tai bé

mat mau trong thi nghiém. Tw két qua thi nghiém
(l4y giéa tri trung binh cta t6 hop 3 mau EPS va
XPS c¢6 gia tri nhé nhat trong 10 l1an nén) két hop
mé phéng sé theo 2 md hinh HS va MC, so sanh
v&i cac nghién ciru [17- 18] nhan thdy mé hinh
Hardening Soil (HS) 1a md hinh vat liéu thich hop
md phdng rng x& co’ hoc cta xdp EPS (D-20), md
hinh MC thich hgp mé phdng rng x& co hoc cua
x6p XPS (DX-24H), d&c biét trong giai doan bién
dang doc truc ¢ < 2%.

120 T T T 5
100 et ]
~ . ‘
80 . i
] .
=} -
5 604 |
a
& ',
2 e
2 40 o R
SD -
20 y-° —— Két qua thi nghiém xép EPS (D-20)
- = HS model - FEM xép EPS (D-20)
0 - = = MC model - FEM x6p EPS (D-20)
0.0 0.5 .10 15 2.0
Bién dang,e (%)

b) Phéng to két qua thi nghiém nén 1 truc

Hinh 10. Két qué thi nghiém va md phdng sé xép EPS (D-20)
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Hinh 11. Két qué thi nghiém va md phéng sé xép XPS (DX-24H)
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4. Ket luan

Bai bao da trinh bay cac két qua nghién ctru
thwe nghiém va mé phéng sb (rng x& co’ hoc cla hai
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loai x6p EPS (D-20; 0 = 20 kg/m?) va XPS (DX—24H;
0 =24 kg/m3). Ti két qué nghién ctru rat ra két luan
sau:
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DIA KY THUAT - TRAC BIA

- Cac mau xép XPS (DX-24H) va EPS (D-20)
duoc sir dung trong nghién clru déu thda man cac
yéu ciu vé cudong do theo Tiéu chudn thiét ké va thi
cbng [14];

- Dbi vé&i ca 2 loai xbp, khi bién dang doc truc ¢ <
1,5%, quan hé &ng suét — bién dang |a quan hé tuyén
tinh;

- Xbp XPS (DX-24H) c6 dd cirng va cudng do
I&n hon so véi x6p EPS (D-20), do d6 nén st dung
loai x6p DX-24H tai cac I&p trén cla nén dwong va
str dung x6p D-20 tai cac |&p phia dwéi;

- M6 hinh Hardening Soil, v&i cac tham sb vat
liéu nhuw trong Bang 4, cé thé duwoc st dung dé mod
phdng quan hé (rng suat-bién dang cla xép EPS (D-
20) va mé hinh Mohr — Coulomb (MC) c6 thé dwoc
st dung d& mé phdng quan hé (ng suét-bién dang
ctia x6p XPS (DX-24H), dac biét trong pham vi bién
dang doc truc & < 2%.

L&i cam on

Nghién ctru c6 s dung cac trang thiét bi cla
Phong thi nghiém Dia ky thuat - Vién Ky thuat Cong
trinh dac biét - Hoc vién Ky thuat quan sw. Nhom tac
gia xin chan thanh cadm on cac ddng nghiép tai Vién
K§ thuat Cong trinh d&c biét da giap dé, tao diéu kién
thuan loi d& hoan thanh nghién ctru nay.
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