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TGM TAT

Cang trinh nghién citu anh hiréng cia ham lrgng hat min khang déo
(FC) d&n kha nang chang haa lang cia dat cat thang qua mat loat
thi nghiém cét don gian tudn hoan (COSS). Nghign ciu xem xét su
hinh thanh &p luc nuée |8 réng thing du (EPP) va sd chu ky téi cén
thigt dé dat trang thai hda lang trong céc han hop cat-hat min vai
ham lurgng hat min thay ddi tir 0% dén 40%. K&t qua cho thay EPP
cd xu hwdng ting theo sd chu ky t&i cho t&t cé céac mau, nhung ty |8
tang trudng thay ddi toy thudc vao ham lrgng hat min. Dac bigt,
méu cd 20% hat min cho th&y EPP cao nhét trong céc chu ky giira,
cho théy su trong tac dang ké giira cat va hat min & mic nay. Vé
kha nang ching haa lang, mau dét cat sach (FC = 0%) the hien kha
ning khang haa lang cao nhat, yéu céu nhigu chu ky tai nhat dé dat
trang thai haa lang. Tuy nhign, khi ham lrgng hat min tang len 20%.
s chu ky cén thigt dé dat hoa lang giam manh, cho thay réng chi
cAn mat lugng nha hat min ciing ca theé [am gidm dang ké kha nang
chdng haa lang. Dang cha . khi ham legng hat min vugt qua 30%.
kha nang chéing haa long lai duge cai thién, lam ndi bat mdi quan he
phirc tap gira ham lreng hat min va hanh vi cia d&t. Nhirg phét
hién nay cho thay ham lrgng hat min dang vai tra quan trong trong
viec anh hudng dén kha nang hoa long cia dét cat.

Tir khéa: Kha nang chéng haa lang; ham lrgng hat min khang déo;
thi nghiém cét don gidn tudin hoan; &p lc nede 1d rong thang du;
chu ky tai.

ABSTRACT

This paper investigates the influence of non-plastic fine content (FC)
on the liquefaction resistance of sandy soils through a series of
cyclic direct simple shear (CDSS) tests. The study examines the
development of excess pore water pressure (EPP) and the number
of loading cycles required for liquefaction in sand-fine mixtures
with varying fine content (0% to 40%). The results show that EPP
tends to increase with the number of loading cycles for all samples,
but the rate of increase varies depending on the fine content.
Notably, the sample with 20% fine content exhibits the highest EPP
during mid-cycles, indicating significant interaction between sand
and fine particles at this level. Regarding liquefaction resistance,
the clean sand sample (FC = 0%) demonstrates the highest
resistance, requiring the most loading cycles to reach liquefaction.
However, as the fine content increases to 20%. the number of
cycles needed for liquefaction decreases sharply, suggesting that
even a small amount of fine content can significantly reduce
liquefaction resistance. Interestingly, when the fine content
exceeds 30%. the liquefaction resistance improves again,
highlighting the complex relationship between fine content and soil
behavior. These findings suggest that fine content plays a critical
role in influencing the liquefaction potential of sandy soils.
Keywords: Lliquefaction resistance; fine content; cyclic direct
simple shear test; excess pore pressure; number of cycles.

1. GIGI THIEU

Hién tugng héa long cda dat 1a mot hién tugng trong do dat,
khi chiu tac déng cla luc dong nhu ddng dat hodc rung déng
manh, mat di stic chju luc va chuyén ti trang thai rdn sang trang
thai gan nhu long (Seed 1979; Idriss and Boulanger 2008). Diéu
nay xay ra ch yéu trong dat bao hoa, dac biét la dat cat rdi, khi
sy gia tdng ap suat nudc 16 réng lam gidm ap luc hiéu qua gita
cac hat dat. Khi ap suat nudc 16 réng tang du cao, cac hat dat
khong con c6 thé chiu luc lién két v6i nhau, dan dén mat én dinh
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clia dat va su bién dang manh mé cta nén dat.

Hat min khéng dinh (nhiing hat cé duong kinh nhé hon 0.075
mm), nhu silt (bun), ddng mot vai trd quan trong trong viéc anh
huéng dén kha ndng hoa l6ng cua dat cat. Nhiing hat nay khéng
c6 tinh déo nhu hat sét va c6 thé lam thay déi dang ké co ché
héa 16ng. Trong mét s6 trudng hop, su hién dién cta hat min
khéng dinh véi ham lugng thap cé thé giup tang kha nang thoat
nuéc 16 réng, tir d6 gidm nguy co hoéa ldng. Tuy nhién, néu ham
lugng hat min vugt qua muc cho phép, kha nang tiéu thoat nudc
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sé bi han ché, dan dén sy gia tang ap suat nudc 16 réng va lam
tang nguy co hda léng.

M&i quan hé gitta hat min khong dinh va dat cat phu thuéc
vao ham lugng hat min, sy phan bé kich thuéc hat va loai hat.
Khi ham lugng hat min thap, chung c6 thé 1ap day cac khoang
tréng gilta cac hat cat, lam tang d6 chat clia dat va gidm nguy co
héa long. Ngugc lai, véi ham lugng hat min cao, dat trd nén kém
tham hon, dé lam gia tang ap suat nudc 16 rébng dudi tai dong.
Céc nghién ctiu trudc day da cho thay rang khéng chi ham lugng
hat min ma ca loai hat va d6 phan tédn cda ching ciing anh huéng
dén co ché hoa ldng, cho thay tinh phc tap trong viéc danh gia
tac déng cda hat min khong dinh trong dat cat (Chien et al. 2002;
Ghani and Kumari 2021; Tran et al. 2024).

Muc tiéu cla bai bao la tom tat va phan tich cac nghién ctu
truc day trén thé gidi lién quan dén tac dong cla ham lugng
hat min khéng dinh dén kha nang héa léng clia dat cat. Qua do,
bai bdo cung cdp mét cai nhin toan dién vé vai trd cta hat min
khéng dinh trong kha nang chéng héa long cla dat cat.

Phan thu hai cta bai bao sé trinh bay két quéa nghién ctru thuc
nghiém cla tac gid. Nghién ctu nay st dung phuong phap thi
nghiém cat don gian tuan hoan - Cyclic Direct Simple Shear
(CDSS) dé danh gia anh hudng cta FC, vdi ty |& thay d6i tir 0%
dén 40%, dén kha nang chéng hoéa long clia dat cat. Két qua thi
nghiém sé dugc so sanh véi cac nghién cliu trudc day dé dua ra
nhiing nhan dinh cu thé vé anh hudng cla FC trong hén hop cat-
hat min (SaSi). Diéu nay sé gitp hiéu ré hon vé ca ché hoéa ldng
clia dat c6 chia hat min khéng dinh va déng gop vao viéc phat
trién cac phuong phap thiét k& va xay dung an toan trén nén dat
cat tron hat min.

2. TGNG QUAN CAC CONG TRINH NGHIEN CUU TRUGC PAY

Khd ndng hda ldng clia SaSi da thu hut su quan tam [én trong
cac nghién ctu dia ky thuat. Nhiéu cong trinh nghién ctu da tap
trung vao viéc danh gia anh huéng ctia FC dén tng xt chu ky va
kha nang chéng héa long cua SaSi. Tuy nhién, két qua tir cac
nghién cttu nay thudng khéng déng nhat, thé hién sy phuc tap
trong co ché hoda léong cda dat chua FC.

Nhiéu nghién ctru da chi ra rang tac déng ctia FC dén kha ning
chéng hoa léng clia dat cat khong tuan theo mét xu hudng tuyén
tinh don gian. Trong mét s6 trudng hgp, khi FC tang, kha nang
chéng hoa long clia dat giam do giam tinh tham va su gia tang ap
sudt nudc 16 rébng (Throncoso and Verdugo 1985; Boominathan et
al. 2010; Oka and Dewoolkar 2018). Tuy nhién, 8 mét s6 muc d6 nhat
dinh clia FC, cac hat min c6 thé Iap day cac khoang tréng gilta cac
hat cat, tang d6 chat clia dat va do d6 cai thién kha nang chéng hoa
I6ng (Shen et al. 1977; Amini and Qi 2000).

Ngoai ra, mét s6 nghién ctu khac da chi ra rang kha nang
chéng hoéa léng ca dat c6 thé tang dén mot ngudng gidi han FC
(FCen thuting tir 15% dén 40%), sau do ti€p tuc giam khi FC ti€p
tuc tang. Piéu nay cho thay rang khi hat min khéng dinh dat moét
ngudng nhat dinh, chdng cé thé cai thién d6 bén cta dat, nhung
sau ngudng nay, khda nang chong hoéa léng lai gidm
(Papadopoulou and Tika 2008; Wang and Wang 2010; Porcino
and Diano 2017)

Céc xu huéng chinh vé anh hudng cta FC dén kha nang
chéng héa l6ng hay ty s6 khang chu ky (cyclic resistance ratio —
CRR) clia SaSi ¢6 thé dugc téng hgp nhu sau:

(i) Gidm khi FC tang (Hinh 1): Kha nang chong hoa léang giam
dan khi ham lugng FC tang |1én, do su gidm tinh thdm va su gia
tang ap suat nudc 16 réng (Chien et al. 2002; Kokusho 2007;
Boominathan et al. 2010; Eseller-Bayat et al. 2019)
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Hinh 1. Xu hudng kha nadng chdng héa long gidm khi FC tang
(i) Gidm, dao chiéu, sau d6 tiép tuc tang sau mot ngudng FCum
(Hinh 2): Khi FC dat nguéng ti 15% dén 40%, kha nang chéng héa
I6ng c6 thé gidm, nhung sau d6 ti€p tuc tdng néu FC ting thém
(Singh 1996; Altun et al. 2005; Kokusho 2007; Hsiao et al. 2015;
Cheng and Zhang 2024).

0.35 | T T

"
03 .\

Eseller-Bayat et al. 2019

___.-—-/_ 4

=

Ty $6 Khang Chu Ky, CRR

Xu huéng giam rdi ting 7

7

0.05 %
0

20 40 60 80 100
Ham lrong hat min khéng dinh, FC (%)

—M— Singh 1996 Hsiao et al. 2015
Altun et al. 2005 —H— Cheng and Zhang 2024

—W— Kokusho 2007

Hinh 2. Xu hudng kha néng chdng héa long giam, dao chiéu, sau d6 tiép tuc tang sau
mot ngudng FCi

(i) Tang, sau d6 gidm vai sy gia tang thém cla FC (Hinh 3): Kha
nang chong hoa léng tang khi FC dat dén mot ngudng nhat dinh,
nhung sé giam néu FC tiép tuc tang (Polito and Martin 2001; Monkul
et al. 2021; Gobbi et al. 2021).
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Hinh 3. Xu hudng khd ning chdng hda ldng tang, sau d6 giam vdi su gia tang thém clia FC

3. NGHIEN CUU ANH HUGNG CUA FC PEN KHA NANG HOA
LONG CUA HON HOP CAT-HAT MIN
3.1 Vat liéu va phuong phap thi nghiém
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Cat Jumunjin dugc st dung lam vat liéu chinh trong nghién ctu
nay, cung véi hat min st dung la cat Silica c6 dudng kinh bé hon
0.075mm. Cat Jumunijin 1a loai cat khong dinh, véi khéi lugng riéng
Gs la 2.648 va dugc phan loai la cat SP theo hé théng phan loai dat
USCS. Budng cong phan bé kich thudc hat clia cat Jumunjin va hat
Silica dugc trinh bay trong Hinh 4.

Bang 1. Thong s6 chi tiét cla vat liéu sir dung thi nghiém

H6n hgp cat va hat min dugc diéu chinh vai FC dao dong tir 0%
dén 40%, nham danh gia anh hudng clia cac ty 1é hat min khac nhau
dén tinh chat cla dat. Cac théng sé chi tiét vé hdn hgp dugc trinh
bay trong Bang 1.

. FC Dio D3o Deo
Logi (%) (mm) (mm) (mm) Cu (@ Gs
Cat (Sa) 0 0.415 0.508 0.631 1.52 0.98 2.648
SaSi10 10 0.086 0.475 0.611 7.07 4.28 2.643
SasSi20 20 0.034 0.429 0.586 17.49 9.37 2.638
SaSi30 30 0.027 0.086 0.558 20.97 0.50 2.633
SaSi40 30 0.023 0.046 0.521 22.71 0.18 2.629
Silt (Si) 100 0.013 0.025 0.038 2.91 1.28 2.600
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Hinh 4. Duting cong cdp phdi hat cda cat, hat min, va cac hdn hop véi céc gia tri FC =
10, 20, 30, va 40%

Hé théng thi nghiém CDSS ShearTrac-ll do Geocomp
Corporation san xuat, thudc dong thiét bi phat trién bai NGI dugc
dat tai phong thi nghiém Co dat truong DH Quéc gia Kyungpook.
Hé théng nay dugc st dung réng rai d€ nghién cdiu ing xt chu ky
va kha nang chéng héa long clia dat cat (Park et al. 2023; Tran et al.
2024). Hé théng bao gom khung tai CDSS ShearTrac-ll véi hép cat,
hai déng ca diéu khién tai ngang va doc, cing cac cdm bién do tai
trong va do chuyén vi ding va ngang. Mau CDSS c6 chiéu cao 25
mm va dudng kinh 63.5 mm, dugc chuan bi bang phucng phap rai
khé két hgp thi-sai. M3u cat r&i dugc tao ra bang cach dé cat kho

0.0001

vao mang cao su va diéu chinh dé dat mat dé tuong déi khoang 40%.

Quy trinh va chuong trinh thi nghiém chi tiét dugc trinh bay trong
Bang 2.

Trong qua trinh chudn bi mau cat khé, mau dat dugc ¢é dinh
bdng mang cao su va cac vong nhém phu Teflon, ngan chan chuyén
déng ngang clia dat, dam bao qua trinh cé két theo diéu kién Ko voi
Ung suat c6 hiéu ban dau o' 1a 100 kPa. Sau khi cé két, luc cat chu
ky dugc 4p dung theo phuong ngang dé mé phoéng diéu kién tng
suat trong dat dudi tac dong déng dat. Trong giai doan nay, thé tich
clia mau dugc duy tri khéng déi dé tai hién trang thai khong thoat
NUGc, va ap sudt nudc 16 réng thang du (EPP) dugc xéac dinh bang su
thay d6i clia Ung suat c6 hiéu.

Bang 2. Thong s6 va két qua thi nghiém CDSS

Trong thi nghiém CDSS, gia tri ting suat cat chu ky cuc dai Tyc
dugc duy tri c6 dinh sau méi chu ky va tinh toan dua trén ty sé tng
sudt chu ky (CSR - Cyclic Stress Ratio). Hién tugng hoa 16ng dugc xac
dinh khi ty |& dp suat nudc 16 réng thang du (EPPR) dat 100% hodc
khi bién dang cat kép ymaxoa = 7.5% (Hinh 5). Trong nghién ctiu nay,
hién tugng héa ldng dugc coi la xay ra khi moét trong hai diéu kién
nay dugc dap ung.
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Hinh 5. Biéu do tai trong cat dau vao thi nghiém (a), két qué bién dang cat (b) va ap
Iyc nudc 16 rng thang du (c) theo chu ky tai

3.2 Két qua thi nghiém

M6i mau dat véi cung FC da dugc tién hanh thi nghiém 3 lan
bdng cach dp dung cing moét gia tri to.. Muc tiéu clia cac thi nghiém
nay la xac dinh s lugng chu ky (Nyeiig) can thiét dé mau dat dat dén
trang thai héa léng.

K&t qua chi tiét ciia qua trinh thi nghiém dugc trinh bay trong
Bang 2, bao gom cac théng s6 IDs mau, Ung suat cé hiéu tai thoi
diém bt dau thi nghiém cdt dong, ty s6 Ung sudt cat chu ky, tng
suat cat chu ky cuc tai va s6 chu ky héa I6ng trung binh can thiét dé
mau dat dat trang thai hoa léng.

OJVO Tcyc
IDs kPa CSR kPa Ncyc—liq
Sa 100 0.08 8 197
SasSi10 100 0.08 8 54
SaSi20 100 0.08 8 24
SaSi30 100 0.08 8 55
SaSi40 100 0.08 8 64
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Ung xt cla mau dat Sa trong diéu kién tai trong dong dugc thé
hién trong Hinh 6. Trong d6 thé hién méi quan hé gitta bién dang
cat theo chu ky tai (Hinh 6a). Vé&i chu ky tai nho, bién dang cat sinh
ra nho, tuy nhién khi s6 chu ky tang Ién bién dang cat trong mau
sinh ra ti ti va tang dot ngdt khi mau gan dat trang thai héa long,
Va vugt qua gidi han cho phép khi mau héa 16ng tai Nyc.iq = 197. MGi
quan hé gitia ap luc nuéc 16 réng thang du (EPP) phat sinh theo chu
ky (Hinh 6b). Gia tri EPP tang dot bién trong mot vai chu ky dau (dat
20kPa chi sau vai chu ky) tuy nhién, d6 tang ctia EPP giam dan khi
Noc tang. Khi mau dat gan dat trang thai hoa 16ng thi EPP tang dot
bién va dat 100 kPa sau Ngciq = 197. Bén canh d6, Hinh 6 con thé
hién tuong quan gilta (ing suat cat va bién dang cét (Hinh 6c) cling
nhu Ung sudt cat va Ung sudt cé hiéu theo phuong ding (Hinh 6d)
trong qua trinh thi nghiém.
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Hinh 6. Ung xi cia méau dét Sa khi chiu tai trong cét dong c6 CSR = 0.08, thé hién méi
tuong quan giia (a) s6 chu ky va bién dang cat, (b) ap luc nudc 16 réng thang du va s6 chu
ky, () ting sudt cdt va bién dang cdt, va (d) ting sudt cdt va ting sudt cd hiéu theo phuang
dng trong qua trinh thi nghiém

3.3 Thaoluan

3.3.1. Anh huéng ctia ham luong hat min dén su hinh thanh dp
lu'c nuc 16 réng théng du
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Hinh 7. Qué trinh hinh thanh ap luc nudc 16 réng thang du theo s6 chu ky tai

Hinh 7 mé ta sy hinh thanh ap luc nudc 16 rdng thing du theo
s6 chu ky tai clia cac mau dat c6 ham lugng FC thay d8i tir 0% dén
40%. Nhin chung, ap lyc nudc 16 rdng thang du c6 xu hudng tang
dan theo s6 lugng chu ky d6i vai tat ca cac mau. Diéu nay phu hop
vGi thuc té khi s6 chu ky tang, dat chiu bién dang 16n hon va dan
dén sy phat trién EPP, va phu hgp véi cac két qua nghién cuu trudc

day (Seed 1979; Monkul et al. 2021; Tran et al. 2024).

Cu thé, & cac chu ky thdp (Neyc<10), EPP cla cdc mau bat dau &
muc khac nhau sau chu ky 1 nhung cé xu huéng téng tu tu. Sau do
EPP tdng manh hon & ca chu ky trung binh va dén cac chu ky cao, su
tang trudng EPP tr& nén dét ngét va ré rang hon.

Khi so sanh cac mau theo FC, ta thdy rang mau c6 FC = 20% c6
gia tri EPP cao hon so vai cac mau con lai trong cac chu ky tir 0 dén
24, Piéu nay c6 thé cho thay rang ham lugng hat min & mdc 20%
tao ra su khéc biét dang ké vé ap luc nudc 16 rébng thing du, cé thé
so du gia tang mat do hodc tuong tac gilia cac hat cat - hat min. Doi
VGi cdc mau cé FC = 10%, 30%, va 40%, c6 su hinh thanh EPP gan
nhu tuong tu nhau. Trong khi d6, mau dat cat (FC = 0%) c6 EPP thap
haon ré rét & nhiéu chu ky so véi céc mau c6 ham lugng hat min cao
hon. B4t véi it hat min thudng it chiu tac ddng han ti su thay déi vé
nudc 16 réng vi kha nang thoat nudc tét hon, giam ap luc nudc 16
rébng thang du. Diéu nay dé dang nhan thdy, mau c6 FC = 0% can
nhiéu chu ky hon dé dat trang thai héa I6ng.

3.3.2. Anh huéng ctia ham luong hat min dén khd ndng chéng
héa Iéng ciia hén hop

Dé nghién ctiu chi tiét hon vé anh hudng cda ham lugng hat min
dén kha nang chéng hoa 16ng ctia hén hgp, bi€éu d6 méi quan hé
gilta FC va s6 chu ky tai dé mau dat dat trang thai hda l6ng dugc
trinh bay trong Hinh 8.
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Hinh 8. Anh huéing clia FC dén s6 chu ky dat trang théi hoa long clla mau dét

Tu biéu do, ta thay ré rang cé su thay déi dang ké vé s6 chu ky
dé dat héa léng tuong Ung vdi timg FC. Mau dat khéng chira hat
min (m&u Sa) c6 s6 chu ky dé dat dén héa ldng cao nhat (197 chu
ky). Diéu nay cho thay dat cat sach c6 kha nang chéng héa l6ng cao
haon so véi dat cé hat min. Khi ham luogng hat min tang 1én 10%, s6
chu ky dé dat héa 16ng gidm dang ké, chi con 54 chu ky. Diéu nay
cho thay rang chi can thém mét lugng nhé hat min ciing c6 thé lam
gidm dang ké kha niang chéng héa 1dng clia dat (gidm 72.6%). DSi
v6i mau chita 20% hat min, s6 chu ky dé dat héa 16ng tiép tuc gidm
manh, chi con 24 chu ky (gidm 87.8%). Bay la muic thap nhat trong
toan bo nghién ctiu, cho thdy ham lugng hat min nay lam giam dang
ké khd nang khang hoa léng clia dat. Tai ham lugng hat min dat
30%, s6 chu ky d€ dat hoa ldng tang trd lai lén 55. Mic tang nay cho
thay rang khi ham lugng hat min ti€p tuc tang Ién mét nguéng nhat
dinh, dat c6 thé trd nén 8n dinh hon. B&i véi ham lugng hat min
40%, s6 chu ky ti€p tuc tdng lén 64, thé hién xu hudng dat véi ham
lugng hat min cao hon c6 kha nang khang hoa long t6t hon so véi
khi chi cé moét lugng viua phai hat min.

Tu két qua phan tich trén, ta thay, kha nang chéng héa l6ng cta
dat phu thudc vao ham lugng hat min, véi xu huéng kha phtc tap:
ban dau khi hat min tang Ién t&r 0% dén 20%, s6 chu ky hoa long
gidam manh, nhung tir 20% tra 1én, s6 chu ky lai tang 1én. Diéu nay
phtu hop véi mét sé nghién clu trude day (Singh 1996; Altun et al.
2005; Kokusho 2007; Hsiao et al. 2015; Cheng and Zhang 2024). Diéu

$6 chu ky dat trang thai hoa long, &,

ISSN 2734-9888 | 11.2024 XAYDUNG [137



NGHIEN CUU KHDA HOC

nay c6 thé dugc gidi thich rdng hat min, khi dat mét nguéng nhat
dinh (20%), bat dau anh hudng tiéu cuc dén kha nang chéng lai su
phét trién ap luc nudc 16 réng, lam dat dé héa léng hon. Tuy nhién,
khi FC tiép tuc tang (tir 30% trg di), c6 thé do su thay ddi trong cau
tric dat va cac yéu té vé sy nén chat, dat tré nén khang hoéa long
hon (Thevanayagam 2007a; b).

4. KET LUAN

Nghién ctu da xem xét su anh hudng ctia ham lugng hat min
khong déo (FC) dén kha nang chong hoa 16ng ctia dat cat thong qua
thi nghiém cat don gian tuan hoan (CDSS). Két qua thu dugc cho
thdy méi quan hé phuc tap gitta ham lugng hat min va su phat trién
ap luc nudc 16 réng thang du (EPP) cing nhu kha nang chéng héa
I6ng cua dat cat pha hat min.

Cu thé, su hinh thanh EPP c6 xu hudng tang dan theo sé chu ky
tai doi vdi tat cd cac mau dat, nhung muic dé tang truéng phu thudc
nhiéu vao ham lugng hat min. Dac biét, mau c6 FC = 20% tao ra gia
tri EPP cao han dang ké so véi cac mau khac & cac chu ky trung binh,
cho thdy ham lugng hat min nay c6 thé tao ra tuong tac dang ké
gilia hat cat va hat min, lam gia tang ap luc nudc 16 réng.

Vé kha nang ch6ng hda long, mau dat sach (FC=0%) c6 khd nang
ch6ng hoa léng t6t nhat, véi s6 chu ky dat hoa l1éng cao nhat. Khi
ham lugng hat min tang lén dén 20%, s6 chu ky dé dat héa long
gidm manh, cho thay chi cdn moét lugng nhé hat min da c6 thé lam
gidm dang ké kha nang chéng hoa 16ng clia dat. Tuy nhién, khi ham
lugng hat min tiép tuc tang 1én dén 30% va 40%, kha nang khang
hoa 16ng clia dat lai dugc cai thién, cho thay su 6n dinh cé thé ting
I&n khi hat min dat mét nguéng nhat dinh.

Nhin chung, két qua nghién ctru cho thay ham lugng hat min ¢
vai trd quan trong trong viéc anh hudng dén tinh chat hoa ldng cda
dat cat. Ham lugng hat min tir 0% dén 20% lam gidm kha nang
chéng héa léng clia dat, trong khi ham lugng cao hon (trén 30%) cé
thé cai thién su khang hoéa ldng do su thay d6i trong cau tric va tinh
chatnén chat clia dat. Nhiing két qua nay cung cap cd s quan trong
cho cac nghién ctu tiép theo vé ting dung trong thiét ké nén mong
va gia c6 dat & cac khu vyc c6 nguy cd chiu anh hudng cuta hién
tugng héa léng dat.
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