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GIAI PHAP EPS VA KHA NANG UNG DUNG
TRONG XAY DUNG CONG TRINH
TRENDAT YEU TAI VIETNAM

TRUONG QUAC BAO
Hoc vién Ky thuat Quan sy
PHAM HOANG KIEN
Bal hoc Grao théng vén téi
VO ANHTUAN
Hoc vi¢gn Ky thugt Quan sy

Tém tat: Xay dwng cng trinh trén
nén dét yéu da va dang ta nhitng
thach thire @8i véi cac k¥ su trong
viée tim ra cac gidi phap xir ly n&n,
nh&m gia tang sirc chiu tai, hay cai
thién chi tiéu co ly cia d4t nén, gé
dam bao didu kién khai thac binh
thudng cia céng trinh. Hién nay,
xu huéng st dung nhirng loai vat
ligu nhe [dm gidm tai trong tac
dyng, gidm kha ning bién dang
pha hoai nén, cling ngay cang trey
nén phd bién trong xay dyng cong
trinh trén nén @At yéu. Dua vao
U diém 14 mét vat liéu nhe nhung
co curong 46 cao, EPS Geofoam
dwgc (ng dung trong cac céng
trinh giao thong (Bwiérng dau chu,
duang dép cao, dn dinh mai déc,
dwdng trén nén @t yéu...) & mot
sb qudc gia trén thé gidi. Bai bao
trinh bay nghién cGu tdng quan vé
vat ligu EPS va dé xuét mét s6 kha
nang ng dung vat lléu EPS vao
xay dyng cong trinh tai Viét Nam.

Tir khéa: EPS Geofoam, nén dat
yéu, cong trinh trén nén dét yéu.

Abstract: Construction on the
soft ground has been a great
challenge for engineers to find out
solutions to improve the soil for
increasing the bearing capacity, or
improve the mechanical properties
of the soil, to ensure the normal
operating conditions of the works.
Nowadays, the tendency to use
lightweight materials to reduce
the load on the ground is more
and more popular n  building

construction on soft ground. As
a lightweight and high-strength
material, EPS Geofoam is applied
in traffic works (Bridge approach
embankment,

high embankment,

slope stabilization, roads on the
soft ground...) in several countries
all over the world. This paper
presents an overview of the EPS
material and suggests some of
the possibllities for the application
of EPS materials into construction
works in Vietnam.

Keywords: EPS Geofoam, soft
ground, construction on the soft
ground.

1. DAT VAN BE

Trong xay dirng cdng trinh giao
thdng néi chung, viéc x@dy mai
dwong cao téc, duong din dau
chu, nang cAp cai tao céc tuyén
duong cl.. yéu cau dam bao
6 bén va sy on dinh lau dai cua
nén Guong, cé y nghia quyét dinh
@én hiéu qua khai thac cta tuyén
dudrng. Voi dac diém nuoc ta, cac
36 thj va trung tam kinh & Ion ndm
& khu vurc déng bang séng Hong
va sdng Clru Long. Day la cac khu
vye ¢o diu kign tw nhign thuan lyi
cho giao thwong nhung xét v& khja
canh xay dwng thi bt Igi vi c4c lop
nén la tram tich séng bién cé chu
tao phtre tap, trong 66, ¢6 nhirng
I&p a4t yéu phan b trén dién rong
v bé day I0p co thé 1&n tdi 40 -
50m. Vi vay, chi phi xay dyng cong
trinh ¢ thé tang thém 10 - 20%.

Béi v&i nén dét yéu, nhidu phuong
phap gia cé nén da duoc nghién
cruva dura vao ung dung nhu: Giai
phap st dung béc thdm két hop
gia tai trivére hodc hut chan khéng,
slv dung bé phan 4p, coc cat, coc
xi mang dat, coc gia cwong, vai
dia ky thudt..Tuy nhién, vigc ap
dung cac giai phap truyan théng

nay xi¥ Iy nén @4t yéu trong mot sé
tredng hgp vén chua dat yéu chu,
dén @én sy c6 cong trinh nhu hién
trong tregt nén dap dudng din
1én chu Hoang Long - Thanh Hoa,
Win tuyén duong Nguyén Hiu
Céanh - TP Hb Chi Minh... Hinh 1 |a
mét vi du vé& hur hdng nén duang
phan tiép gidp gitra chu va during
dén diu cdu do nguyén nhan lin
léch.

Hinh 1. Hwr hdng nén dép duong
dan lén céu do lun igch

Vi vay, viéc lya chon giai phap
thi eéng thich hgp cho méi cong
trinh, b&o dam cac yéu 16 lidgn quan
dén Gat nén nhw d6i tuong xt Iy,
vat liéu va trang thiét bj thi cong,
phuong tién x& ty, gia thanh, anh
huéng ddi véi khu vic Ian can,
méi tredng... 1a mot yéu cAu cdp
bach va c6 tinh thye tién cao trong
giai doan hién nay.
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2. GIGI THIEU GIAI PHAP EPS
JA KHA NANG UNG DUNG TAI
NET NAM

2.1. Giai phap EPS (Expanded
Polystyrene)

Voi dic treng cua vat lidu nhe co
khéi lgng thé tich vao khoang 1 -
70% so v&i GAt hodc da. Do dé, cé
nhidu loai vét liéu nhe khac nhau
dugc st dung, bao gdm vat lidu
cd kha nang chiu nén nhu: Xép,
bé tbng bot va vat liéu dang hat
x1 10, tro bui, gém né&... Hién nay,
val liéu duee s dung phd bién
hon ¢3 la x8p polystyrene nd, véi
Lru diém d& gia cong, bao quan va
¢t khéi lrong thé tich thap. Trong
d6, val liéu nhe EPS (Expanded
Polystyrene) cé khéi lwgng thé tich
chi blng 1% ~ 2% so voi dét, da
hodic bé tdng, déng theri c6 thé chiu
dwgc (ng suat nén lén. Vi vay, viéc
st dung EPS |am véat liéu d4p cho
cong lrinh 6 tai trong nhe khong
can xUr Iy nén bing cac phuong
phép nhw: Gia tai trwée, try dat voi,
xi mang... Didu nay 1am gidm gia
thanh va th&i gian thi cdng. Hinh
2 thé hién nhitng déc didm chung,
tiéu biu clia gidi phap EPS.

Giai ph4p EPS dugce trng dung
dau tién vao nam 1972 tal Na Uy
[2], cac khéi Geofoam dugc lam
bang Expanded Polystyrene (EPS)
dwgc san xuét cho myc dich lam
vat liéu ddp, khéi lugng nhe (xem
Hinh 3), 1am gidm &p lyc g4t va
mot s6 (’ng dung khac trong xay
dwng, gidi phap da dugc ap dung
sa phat trién & nhidu quéc gia trén
hé gisi.

Jat lisu EPS rét nhe va cb thé
fwoc san xudt & nhidu hinh dang
/&i trong lwong riéng rat beé, g =
).12 - 0.35 kN/m? (khoang 1/100
;0 vl aht). Céc khdi Geafoam (g
jung cho cbng trinh xay dung va
;dng trinh giao thdng thudng cé
dch thuéde 0.5%1.0x2.5 - 3.0 m,
théi lwong 25 - 30 kg. Theo cdng
»6 clia Aabge cung cdng sy [1] va
>adade A. H cung cng s\ [9, 10],
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cwdng db vat lisu EPS thay ddi
tuyén tinh theo trong lugng riéng
cla vét ligu. Bang 1 trinh bay cé4c
ddc tinh co hoc cua EPS [9]. Hinh
4 trinh bay dudng cong quan hé
ng sudt-bién dang ciia EPS tiy
két qua nén ba truc rng véi cac
trong legng riéng 0.15; 0.20; 0.22
va 0.30 kN/m? [10]. Nhan thay khi
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bién dang doc truc nhd hon 2%
thi quan hé (ng suét-bién dang 1a
tuyén tinh. Sau @6, (rng suét c6 xu
huwong téng cham va gi &n dinh
& gia trj cyrc dai di bién dang tiép
tyc ting. B lach ng suét thay 68i
khéng déng ké khi thay ddi cac cap
4p Iyc héng 50; 100 va 150 kPa.

kf Chju nén

-L,. s

Cudng dd nén 20 =
200 kN/m2

T'-f 1ap
Bi&n dang hong rat it

dadng @4t

Sn dinh cao ngay ca

C6 thé 1ap va van
chuy&n béng surc
ngudi

Kinh t&

[

Rut ngan thai gian thi
cbong, khéng anh
huding xung quanh,
duy tu bdo trl d& dang

Hinh 2. Déc diém gidi phap EPS
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Hinh 3. Thi cébng EPS chéng lun cho nén duong tai Oslo, Na Uy,
1972

Béng 1. Céc dic tinh co hoc cua EPS [9]

Trong | Curdng 80 | Crdng 88| Cudmg 86 | Cudng 69 | M dun tiép
Iwgng riéng | chiunén | chiukéo | chiuuén chiucat | tuyén ban ddu
(kN/m?) (kPa) (kPa) (kPa) (kPa) (kPa)
0.15 61.95 154.59 149.9 83.65 248076
0.20 91.39 216 40 2113 94.37 4070.55
0.22 110.53 244.54 240.6 121.57 5508.16
0.30 L 146.80 407.78 277.0 139.27 7550.28
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Hinh 4. Quan hé ting suét-bién
dang ctia EPS tir két qué nén ba
truc tmg vbi céc trong luong riéng
khéac nhau [10]

Voi @ac tinh chéng tham nuwdc,
hdu nhw khong hép thy nuéc,
mat dé va tinh nang khéng ddi béi
nudce, bién dang héng It khi chat
1ai, vat liéu nhe, thuén lgi cho thi
cong, khang can dam nén va quan
ly d&m nén, ap dyng trong didu
kién khong thé st dung may méc
¢ 1&n, thi gian thi cdng ngén.

Hién nay, giai phap EPS da dugc
str dyng & nhiéu qubc gia trén thé
gidi dac biét cac quéc gia Chau Au
nhu: Cong hoa Séc, B, Hy Lap,
Ha Lan, Na Uy, Ba Lan, Serbia,
Thyy Dién, Anh ..4p dung thanh
¢ong vao linh vic xay dyng céng
trinh giao thdng va xay dwng dan
dung (4. 5,7, 8,11, 12). &' Chau A,
nhiéu quéc gia clng da (rng dung

thanh cdng giai phap EPS trong xay
dwng nhw Nhat Ban, Trung Quéc,
Malaysia, Thai Lan, Philippines,
Han Quéc va Dai Loan, An Db....
{3. 6, 13, 14]. Hinh 5 la mét vi dy
vé viéc str dung EPS Gé thi cang
nén Budng trén dat yéu tai Ha Lan.
Hinh 6 la hinh anh viéc st dung
EPS @& thi cong nén dudng tai
Sapporo, Nhat Ban.

Hinh 6. Ung dyng EPS cho nén dét yéu tai Sapporo, Nhat Ban

Hinh 7 thé hién‘sé liéu viéc siv dung EPS trong xay dipng tai Nhat Ban tinh
L nam 1986 dén hét nam 2017. Nhén thay khéi lvong Iy ké EPS dugc
sl dyng tai Nhat Ban tang tuyén tinh theo thi gian, ching t6 sy hiéu qua

ciia EPS trong xay dyng.
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Hinh 7. The té tmg dung gidi phép EPS tai Nhat Ban
(Tham khéo s6 ligu théng ké ctia OKLSLN LIVIC CO, LTD)

S6 4 nam 2020 |




Gidi phap EPS cho xay dung cong trinh trén dt yu co thé duoc khai

quat qua cac budre thi cdng nhw sau:

- Cong tac chudn bj mit béing thi cang (Hinh 8a);
- Lép dat thiét bj va khéi EPS (Hinh 8b);
- L&p d&t cét thép va db bé tong (Hinh 8c);

- Hoan thién (Hinh 8d).

Hinh 8d. Hoan thién

Hinh 8. Thi céng EPS trén nén dat yéu

2.2. Kha ndng ¢ng dung tal Viét
Nam

Véi dac tinh cda vat liéu nhe EPS
k& trén, nhan thdy khad ndng wng
dung gidi phap EPS trong xay
dung cong trinh trén nén @4t yéu
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tai Viét Nam 1a kha thi. Viéc st
dung EPS thay thé cho vat liéu
dap thong thudng sé giup giam tai
trong ¢ong trinh, han ché duoc sy
gia ting Ung suét hu hiéu trong
GAt, tir 86 gidm, tham chi c6 thé
loai bd dwgc d6 lun cla nén.
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Khi trng sudt h(ku higu tac dung 1&n
day khéi mong 1on hon tng sut
hiru hiéu do cot At tao ra, thi khéi
mong s& xuét hién hién twong lan.
Néu ta thay thé khdi g4t trong long
méng béng vat lidu nhe thl EPS
géy nén (sng suét htru higu twong
@6i nhd. Néu thiét ké chidu sau
méng mdt cach thich hgp thi ¢ng
suéit tac dung lén day khéi méng
x&p xi bang ng suét hiu hiéu do
cot @4t gay ra. Trong trwding hop
nay sé& khéng xay ra hién twong lon
ho#ic d6 lun rAt nho. Nhw vay, voi
cac cong trinh st dung phuwong
phap méng ndi hoac cong trinh bj
hu hai do khéi 84t trong long gay
10N ta co thé thay thé khéi dat nay
bang vat liéu EPS nh&m lam giam
téi tac dyung lén day mong, qua dé,
cé thé lam gidm ho#c dirng han
hién twong IUn cia céng trinh.

Trong th&i gian thi céng nén
Awding bang dét dap, tai trong tac
dung 1én nén @4t tang dan nén do
lan téng nhanh, sau khi thi cong
xong tai trong khdng @di lic nay
chi con dd lun tir bién. Tuy theo
cdu tric d&t nén ma dd lun trong
thoi gian 1Gn tir bién 14 1én hay nho,
tién hanh d& bo toan bd khdi dat
da thi cong, luc ndy ng suét bing
0. Néu ta thay thé vat lisu aép 1a
EPS, tai trong clia nén dudng tac
dung I&n nén dat chi do 16p cAu tao
mét dvong gay ra va tai trong nay
nhé hon han téi trong do khéi dat
gay ra, @9 lun sinh ra nho hon so
Vi dung vat ligu a4t dép.

Sau ddy Ia mot sb @& xuét ting
dung vat liéu EPS trong xay dyng
céng trinh tai Viét Nam (Hinh 9):

Dap nén dat yéu

Hinh 9a. Thi céng nén d¥p trén
dét yéu Hinh 9b. Thi cong nén dép
sau mb céu
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Bép trén cang
trinh ngam

Hinh 9c. Thi céng nén ddp mai
déc Hinh 9c. Vat liéu dép trén
¢bng trinh ngdm
Hinh 9. Mot 6 dé xuat ng
dung EPS trong xay dwng cong
trinh tai Viét Nam

Bé c6 thé dua giai phap EPS vao
¢ng dung trong xay dyng céng
trinh Viét Nam thi can phai tién
hanh cac nghién ctru thie nghiém
dé& kidm chirng sy phu hep cua
gidi phap dbi véi didu kign thic
té tai Viél Nam. Hign nay, cong ty
Okasan Livic (Nhat Ban) dang tién
hanh thi céng thir nghiém mét nén
duwong dép siv dyung vat liéu EPS
trén nén gt yéu tai tinh Ba Ria-
Ving Tau (Hinh 10). Két qua thir
nghiém sé& duore cong bé trong thdi
gian t&i.

Hinh 10. Thir nghiém nén d4p
béng EPS tai Ba Ria - Ving Tau,
Viét Nam

3. KIEN NGHI VA KET LUAN

Giai phap EPS duoc st dung phd
bién & nhiéu quéc gia hon 40 nam,
voi wu diém cla EPS 12 loai vat
liéu nhe, co chét lvong dng nhit,
¢ cac dac tinh co hoc tét, phi hop
cho xay dyng cong trinh trén nén
dat yéu. Vi vay, EPS thuong duoc
slr dung v&i myc dich lam gidm d6
10n ctia cdng trinh va rat ngén thoi

Tuy nhién, véi didu kign dia chat
cda Vigt Nam viéc str dung vat liéu
nhe 1a xu huéng cb nhiéu trién
vong, dc biét, khi xay dwng dudng
giao théng trén nén G4t yéu va xiv
ly Win ¢ang trinh xay dyng. Dé gidi
phép EPS co thé ap dung tai Vit
Nam can phai tiép tuc nghién ciu,
thi nghiém vén diéu kién dja chit,
didu kién ty nhién ciing nhw bién
soan cac tiéu chuan thiét ké, thi

gian thi cong. cdng phu hop. »
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