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TGM TAT

Bai bao nghién citu danh gia anh huang coa phan tang dia chat
d&n kha ning haa long cia nén dét thang qua thi nghiém cat don
gian tudn hoan (COSS). Ba ma hinh phén tang dat dugc xem xét:
(i) m&u co hat min phan bd dang déu (C2). (i) mAu ca hat min
tap trung & lap trén va lap duai (C3), va (iii) mau co hat min tap
trung @ lap giira (C4). Ngoai ra, nghién ctu ciing phan tich tac
diing cha chiéu day |ep cat dén kha nang chang haa lang. Céc thi
nghiém dugc thyc hign duai didu kign cd ket ban dau 100 kPa, ty
s rng sudt tudn hoan (CSR) = 0.1, va tiéu chi haa lang duge xéc
dinh khi bién dang cét bign da kep dat 7.0%. K&t qué cho théy sy
phan bd hat min ca anh hudng dang ké dén kha nang chéng hoa
lang. Cu thé, mAu C2 va £3 ca sd chu ky haa léng trung binh
trong duong nhau, cho théy su khéc bigt trong cach phan ba hat
min khang tac dang ré rét trong treang hop nay. Trong khi da,
méau G4 ca kha ndng chang hoa lang cao hon dang ke do lap cat
trén va duai dang vai tra ving chiu tai chinh, gidp han ché su
phat trién nhanh chang cia &p lyc nudc 16 réng. Ngoai ra, chiu
day lap cat ciing anh hudng quan trong dén kha nang chiing hoa
lang, khi lép cat day hon, sd chu ky hda lang tang |&n, cho thay
kha nang tiéu thoat ap luc nudc [ ring tdt hon, gidp nén dét dn
dinh hon dudi tai trong dang. Mai quan hé tuyén tinh giira s chu
ky haa long va chiéu day lap cat dugc thigt [ap, cung cép cang
cy du bao khé nang haa long cia nén d&t duva trén dic diém phan
tang dia chét. Kt qua nghién ciu cung cép co si thuc nghigm
quan trong trong viéc danh gig nguy co haa lang coa nén dét co
cdu tric phéan tang tu nhign, ddng thiri gap phan vao vigc thit
k&' mdng va cai tao nén dat tai cac khu vuc ca nguy co ding dat.
Tir khaa: Kha nang chang hoa léng; phan tang dia chét; thi nghigm
cét don gian tudn hoan; ap lrc nuwde |6 réng thang du; ti trong tudn
hoan.
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ABSTRACT

This study evaluates the effect of geological stratification on soil
liquefaction potential through cyclic direct simple shear (CDSS) tests.
Three different stratification models were considered: (i) a uniform
distribution of fine particles (C2), (i) fine particles concentrated in the
upper and lower layers (C3), and (iii) fine particles concentrated in the
middle layer (C4). Additionally, the study analyzed the impact of sand
layer thickness on liquefaction resistance. The experiments were
conducted under an initial consolidation stress of 100 kPa, with a cyclic
stress ratio (CSR) of 0.1, and liquefaction was defined when the double-
amplitude shear strain reached 7.0%. The results indicate that the
distribution of fine particles significantly influences liquefaction
resistance. Specifically, the liquefaction resistance of [Z and C3
samples was similar, suggesting that different distributions of fine
particles had no significant effect in these cases. In contrast, the C4
sample exhibited significantly higher liquefaction resistance, as the
upper and lower sand layers acted as load-bearing zones, limiting the
rapid development of excess pore water pressure. Furthermore, sand
layer thickness played a crucial role in liquefaction resistance, with
thicker sand layers increasing the number of cycles required for
liquefaction. This indicates improved drainage capacity and greater
soil stability under cyclic loading. A linear relationship between the
number of liquefaction cycles and sand layer thickness was
established, providing a predictive tool for assessing liquefaction
potential based on geological stratification characteristics. The
findings of this study offer valuable experimental insights for
evaluating liquefaction risks in naturally stratified soils and contribute
to foundation design and soil improvement strategies in earthquake-
prone areas.

Keywords: liquefaction resistance; geological stratification; cyclic
direct simple shear test; excess pore water pressure; cyclic loading.
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1. GIGI THIEU

Hoa long dat la mot van dé quan trong trong dia ky thuat, dac
biét trong cac khu vuyc c6 nén dat yéu va chiu tai trong dong nhu
déng dat (Boulanger and Idriss 2004; Jakka et al. 2023). Hién tugng
nay xay ra khi dat mat kha nang chiu cat do ap luc nuéc 16 réng tang
I&n, lam gidm Uing suat hiéu dung. Diéu nay dac biét nghiém trong
déi véi cac cong trinh xay dung trén nén dat rdi rac, bao hoa nudc
nhu dat cat, dat bun (Seed 1979; Idriss and Boulanger 2008). Tac
déng ctia héa 16ng c6 thé dan dén nhimng hau qua nghiém trong
nhu lun, trugt |1& dat, va pha hay céng trinh. Do d6, viéc danh gia va
gidm thiéu rdi ro héa ldng dat la can thiét d€ dam béo an toan va én
dinh cho cac céng trinh xay dung trong khu vuc c6 nguy co déng
dat.

Cac nghién ctu vé hoa long dat ctia hdn hgp cat - hat min cho
thdy mot buc tranh phuc tap vé anh huéng ctia ham lugng hat min
dén kha nang héa 16ng ctia dat. Anh hudng cia ham lugng hat min
khéng phai ltic ndo clng ré rang va cé thé thay déi tuy thudc vao
cac yéu t6 khac nhau. Mét s6 nghién ctu cho thady méi quan hé ty &
nghich, trong d6 kha nang chéng héa ldng giam khi ham lugng hat
min tang (Chien et al. 2002; Kokusho 2007; Boominathan et al. 2010;
Eseller-Bayat et al. 2019). Tuy nhién, cac nghién ctu khac lai cho thdy
moi quan hé ty 1& thuan, nghia la kha ndng chéng héa l6ng tang khi
ham lugng hat min tang (Shen et al. 1977; Amini and Qi 2000). M6t
s6 nghién ctiu con chi ra rdng mai quan hé co thé thay déi tuy thudc
vao ham lugng hat min. & ham lugng hat min thap, méi quan hé c6
thé Ia ty I& nghich, nhung & ham lugng hat min cao, méi quan hé lai
la ty |é thuan hay theo chiéu huéng ngugc lai (Singh 1996; Altun et
al. 2005; Kokusho 2007; Polito and Martin 2001; Hsiao et al. 2015;
Monkul et al. 2021; Gobbi et al. 2021; Cheng and Zhang 2024).

Mét han ché quan trong ctia nhiéu nghién ctu trudc day la tap
trung chd yéu vao cac hén hgp cat - hat min déng nhat, trong do
céac hat min va cat dugc trén déu vé6i nhau. Diéu nay cé thé khéng
phan dnh didng diéu kién dia chat thuc té tai hién trudng, noi ma dat
c6 thé phan tang hodc c6 sy phan bé khéng déng déu clia cac hat
min. Trong diéu kién tu nhién, dat thudng ton tai dudi dang cau tric
phan tang do qua trinh tram tich hodc tai lang dong. Su phan tang
nay c6 thé lam thay ddi tinh chit ca hoc clia dat, anh hudng dén kha
nang hoéa 1dng, nhung van chua cé nhiéu nghién ctu thuc nghiém
danh gia day du co ché tac dong clia hién tugng nay (Park et al.
2024).

Phan tang dia chat anh huéng dén kha nang héa léng clia nén
dat théng qua su thay déi tinh tham, dé cling cla cac I16p dat va
phan bé Ung suat trong dat. Khi mot I6p dat c6 dé tham cao, chang
han nhu cat, ndm kep gitia cac |6p dat cé do tham thap, nhu sét hoac
hat min, ap luc nudc 16 réng c6 thé bi git lai trong cac 16p dat min,
lam gia tang qua trinh hoa ldng. Ngugc lai, khi hat min tap trung &
I6p gitia, kha nang tiéu thoét ap luc nudc 16 réng bi han ché, dan
dén sutich tu &p luc nuéc 16n hon va lam tang nguy cg mat én dinh.
Bén canh d6, su khac biét vé do ciing gira cac I6p dat c6 thé dan
dén su tap trung Uing suat tai cac ving yéu hon, lam gia tdng nguy
cd hoa 16ng cuc bo. Diéu nay dac biét nguy hiém khi nén dat chiu
tdc dong cha dong dat, vi cac séng dia chan c6 thé lam khuéch dai
su mat 8n dinh trong maéi trudng dat khong déng nhat.

Mac du anh huéng clia phan tang dia chat dén hoa long da duoc
quan sat qua cac su kién dong dat trong thuc té, cac nghién ctu
thuc nghiém van con han ché. Phan 16n cac thi nghiém vé hoa léng
trong phong thi nghiém tap trung vao mau dat trén déu, trong do
hat min phan b8 déng nhat. Cach ti€p can nay giup kiém soat tot
cac bién sé thi nghiém nhung lai khéng phan anh chinh xac diéu
kién thuc té€ ctia nén dat c6 cau truc phan tang. Mot s6 nghién clu
trudc day (Amini and Sama 1999; Amini and Qi 2000; Yoshimine and

Koike 2005; Park et al. 2024) da thuc hién thi nghiém trén dat phan
tang, nhung chua danh gia chi ti€t vé anh hudng cua s6 I6p phan
tang va vi tri Ip hat min dén kha nang hoa léng. Gan day, Xiu va cac
coéng su (2019) da chi ra rang vi tri ca I6p sét trong nén cét c6 anh
hudng dang ké dén qua trinh hoéa 16ng, tuy nhién nghién clu nay
chu yéu dua trén mo phong sé thay vi thi nghiém thuc nghiém.

Bén canh dé, cac nghién ctu hién tai van chua dua ra danh gia
hé théng vé anh hudng cda do day |6p dat dén co ché héa léng. Cau
hoi quan trong can gidi quyét |a d6 day téi thiéu cla I6p cat hoic
hat min trong cau truc phan tang cé tac déng nhu thé nao? Viéc
thi€u cac nghién ctu chi tiét vé nhiing yéu té nay lam cho viéc du
doan kha nang hoa 16ng trong diéu kién thuc té tré nén khé khan
hon.

Trudc nhiing han ché néu trén, nghién ctu vé kha nang héa
I6ng cla dat trong diéu kién phan tang dia chat thuc té la can thiét.
Do d6, nghién ctru nay dugc thuc hién nham danh gia anh hudng
cUa phan tang dia chat dén kha nang hoéa léng cta nén dat thong
qua cac thi nghiém CDSS (Cyclic Direct Simple Shear). Muc tiéu
chinh cta nghién ciu la phan tich su khac biét trong hanh vi héa
I6ng gilta nén dat tron déu va cac nén dat co cdu truc phan tang
khac nhau. Cu thé, nghién ctu xem xét hai kiéu phan tang phé bién:
(i) mau dat c6 hat min tap trung chu yéu & gitia I6p dat va (i) mau
dat c6 hat cat tap trung chd yéu & gilia I6p dat. Cac két qua thi
nghiém sé dugc sirdung dé so sanh su phat trién ap luc nuéc 16 réng,
s6 chu ky tai trong can thiét dé hoa 16ng gita cdc mau thi.

Bén canh d6, nghién cttu con tap trung phan tich danh hudng cda
chiéu dai l6p cat trung tdm trong cau tric phan tang dén kha nang
héa 16ng cda dat. Cau tric phan tang vdi I6p cat trung tdm c6 thé
lam thay d6i dang ké ca ché tiéu thoat ap luc nudc 16 réng va muc
d6 mat 6n dinh cha nén dat. Do d6, moét loat cac thi nghiém CDSS
sé dugc tién hanh trén cadc mau co chiéu dai I6p cat trung tam khac
nhau dé xac dinh xu huéng thay déi s chu ky tai trong can thiét dé
héa léng.

2. VAT LIEU VA CHUGNG TRINH THi NGHIEM

2.1 Vat liéu thi nghiém

Vat liéu dugc st dung trong thir nghiém bao gém cat Jumunijin
lam cat nén va cat silica cho cac hat min khéng déo. Cat Jumunijin
c6 kich thuéc hat tir 0,85 dén 0,3 mm, hé s6 déng nhat (Cy) 1a 1,3, hé
s6 cong (Cc) 12 0,86, trong lugng riéng la 2,65 va ty 1& 16 réng t6i thidu
va téi da 1an lugt 1a 0,57 va 0,90 (Bang 1). Theo Hé théng Phan loai
Pat Théng nhat, cat Jumunjin dugec phan loai la SP, trong khi cat
silica dugc phan loai la ML. Budng cong cap phdi hat cla cat dugc
trinh bay trong Hinh 1.
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Bang 1. Thdng s6 chi tiét clia vat liéu sir dung thi nghiém

Dio Dso Do

Logi (mm) (mm) (mm) Cu Ce Gs
cat (S) 0.415 0.508 0.631 1.52 0.98 2.648
Hat min  0.013 0.025 0.038 2.91 1.28 2.600
(F)

2.2 Phuong phap thi nghiém

Hé théng CDSS (Cyclic Direct Simple Shear) dugc st dung trong
thi nghiém la loai Norwegian Geotechnical Institute cla Geocomp
ShearTract-Il Cyclic DSS System. Cac mau thi nghiém la cac mau khé
hinh tru cé dudng kinh ban dau 63,5 mm va chiéu cao 25 mm, dugc
chuén bi bang ky thuat 1dng dong phéu khé, mét phuong phap phé
bién dé thir nghiém hén hap cat-bun.

Cac mau CDSS dugc st dung c6 ham luong hat min (FC) bing
20%.

- Déi vdi bai toan khao sat anh hudng cla cac loai phan tang,
cac mau dugc chia thanh ba loai chinh (Hinh 2):

D S [er] a c4

FC=20%

5 Mdu cét - hat min trén
1o té Mau dit cat déu

Méu phan ting M3u phan ting

Hinh 2. Cau tao phan hd céc I6p dat trong cac mau thi nghiém

e Type C2: Cac hat min khéng déo dugc phan tan déu trong
toan bd mau.

e Type C3: Cac hat min dugc phan bé déu chi & I6p trén va l6p
dudi cila mau.

o Type C4: Cac hat min tap trung chl yéu & gilta mau, méi l6p
c6 d6 day ban dau la 8,3 mm.

DE xac minh d6 déng nhat ctia hat min trong mau, nghién ctu
nay ap dung phuong phap dugc dé xuat bdi Monkul va cong su
(2015). Theo d6, m6i mau dugc chia thanh bén phan bang cach chia
ddi theo ca truc ngang va truc doc (Hinh 3). Sau dé, sang loc bén
phan nay dé xac dinh su phan b6 clia cac hat min, ti d6 danh gia
tinh déng nhat cda bun theo ca phuong ngang va phuong doc
trong mau dua theo khéi lugng hat min trong bon phan nay.

Hinh 3. Phuong phap xéc dinh mtc d dong nhat clia mau

DGi véi bai todn khao sat anh hudng clia chiéu dai I16p dat cat,
cac tac gia gilr nguyén cach phan b6 hat ctia mau C4 (hat min tap
trung & gitra). Chiéu day |6p cat trén va dudi (hai |6p nay chi chia
cét) dugc thay d6i vai cac gia tri khac nhau tir 6.25 mm, 5 mm, 4.2
mm, va 3.6 mm, so vGi chiéu dai ban dau la 8.3 mm (Hinh 4).

Vé diéu kién thr nghiém, tat ca cac mau hon hop cat-hat min
dugc c6 két dén Uing suat phap tuyén ban dau (o) la 100 kPa va chiu
ty s6 (ng sudt tuan hoan 1a 0,1 (CSR=0,1) véi tan s6 0,1 Hz. Qua trinh
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c6 két nay giup cac mau dat do chat tuong do6i gan 60%. Tiéu chi
héa ldng dugc xac dinh khi bién dang cat bién d6 kép dat 7,5%. S6
chu ky mau dat dat trang thai héa long dugc ky hiéu la Neycig.

h

TestID Mo ta cdu tao phan lep mau (mm)
C4a 6.25
Cab 5
Cdc 4.2
Cad : : 3.6

\‘.-i- ‘.'.'-.' RO R R AR :

Hinh 4. (3u tao mau phan tang (4

3.2 Két qua thi nghiém

Bang 2 trinh bay két qua céc trudng hgp thi nghiém, bén canh
d6, Hinh 5 mé ta ting x ddng ctia mau dat cat S khi chiu tai trong
dong trong diéu kién thi nghiém CDSS. Trong diéu kién tai trong
déng, mau dat S thé hién cac dac tinh dugc mé ta chi tiét trong Hinh
6, bao gébm mai quan hé gilia bién dang cat va s6 chu ky tai, tuong
quan gilia Ung suat cat va bién dang cat, va méi quan hé gilra Uing
sudt cdt va Ung suat co hiéu theo phuong ding. Ban dau, khi s6 chu
ky tai con nho, bién dang cat phat sinh c6 bién dé thap. Tuy nhién,
khi s6 chu ky tai tang |én, bién dang cat tich lGy mét cach tir i, sau
do tang dot ngot khi mau dat ti€n gan dén trang thai hoa long. Khi
mau dat hda long (tai Ncyc-lig = 21), bién dang cat vugt qua gidi han
cho phép.

1 kP
=
T
I

Bién dgng cit. %
——— —— T —
TR R | 1 L
0 30 100 130
Ung st theo phuong ding, kPa
L]

VAN

Chu k tai, N
)

18 20 22 24

Bién dyng i
M)

J i
il I

0 2 4 f 8 1 12 14 6 1" 20 22 24
Chul‘cﬁ)ﬂii. N
Hinh 5. Ung xit cia méu dét Sa khi chiu tai trong cat dong c6 CSR = 0.1, thé hién méi
tueng quan gitia (a) ng sudt cat va bién dang cat, (b) ting sudt cat va ting sudt cd hiéu theo
phuong dting trong qua trinh thi nghiém, (c) &p Iuc nudc 16 rong thang du va s6 chu ky, va
(d) s6 chu ky va bién dang cdt.
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Bang 2. Két qua thi nghiém CDSS

Test FC Chiéu cao Iop cat S6 chu ky héa léng
ID (%) h (mm) trung binh, Ncyc-lig
S 0 25 21
(] 20 8.3 6
c3 8.3 8
4 8.3 16
C4a 6.25 12
C4b 5 11
C4c 4.2 11
C4d 3.6 10
3.3 Thao luan
3.3.1. Anh huéng cta phdn tdng dia chdt dén kha ndng chéng
héa Iéng ctiia hén hop

Hinh 6 trinh bay anh hudng cla loai mau (phan tang dia chat)
dén s6 chu ky dat trang thai hoa 16ng clia mau dat. K&t qua cho thay
loai mau hay t8ng quat hon la diéu kién phan tang dia chat c6 anh
huéng dang ké dén kha nang chéng héa I6ng khi FC = 20%.
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Hinh 6. Anh hudng ciia phan tang dia chét (loai mau) dén s6 chu ky dat trang théi

hda long

D6i véi mau loai C2 (hén hop cat va bun phan bé déu) va C3
(bun tap trung & I6p trén va I&p dudi), s6 chu ky trung binh dé héa
I6ng gan nhu la tuong duong nhau (Ncyc = 6 so véi Ncyc = 8) . Diéu
nay gdi y rang, & FC = 20%, su khac biét trong cach phan bé chat
min khéng gay anh hudng dang ké dén kha nang chéng héa ldng.
Tuy nhién, mau loai C4 (bun tap trung & I6p gilia) lai cho thay kha
nang chéng hoéa ldng vuot trdi hon han, véi s6 chu ky trung binh dé
héaldng la Ncyc = 16. Diéu nay cho thay rang, khi chat min duoc tap
trung & I6p gila, kha ndang chéng héa léng clia mau tang lén dang
ké so véi cac mau c6 chat min phan bé déu hodc tap trung & trén va
dudi.

Su khac biét nay cé thé dugc giai thich bdng cudng dé cao hon
cUa |6p cét 3 trén va dudi trong mau loai C4. Trong thi nghiém CDSS,
I6p trén va I6p dudi déng vai tro la vung chiu tai. Do chi chua cat,
hai l6p nay c6 cudng dé cao hon so vai caéc mau C2 va C3, tir do gilp
tang cudng kha nang chéng lai héa long.

3.3.2. Anh huéing cia chiéu day Iép ddt

Hinh 7 minh hoa su thay d6i cta ap suat 16 réng (PP) theo s6
lugng chu ky tai, Ging véi cac gia tri chiéu day |6p cat khac nhau. Duéi
diéu kién ting suat cat khéng déi, su thay déi do day cla I6p cat dan
dén su thay d6i ap suat 16 rdng. Khi chiéu day 16p cat tang lén, s6
lugng chu ky tai can thiét d€ hoa I16ng mau ciing ting 1én. Diéu nay
dugc thé hién qua viéc, véi cac I6p cat c6 do day lan lugt 1a 3.6 mm,
4.2 mm, 5 mm, 6.25 mm va 8.3 mm, s6 luong chu ky tai can thiét dé

héa long mau tuong tng la 9, 11, 11, 12 va 161. Két ludn nay phu
hop véi nghién ciu cdia Xiu va cac cdng su (2019).
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86 chu ky tai, N

Hinh 7. Anh huéng ciia phan tang dia chét (loai mau) dén s6 chu ky dat trang théi
hda long

Hinh 9 thé hién méi quan hé giita chiéu day cta IGp cat trén va
dudi (chi chua cat) va sé chu ky can thiét dé hoa 16ng. Khi chiéu day
cuia I6p cat tang tir 3.6 mm lén 8.3 mm, Ncyc tang tir 9 Ién 16.
Diéu nay khang dinh réng I6p cat cang day thi kha ndng chéng hoéa
I6ng cang cao.

771 1 T T T T T T ]
s L Ny =1.16 % h + 5.55 e ]

I R =0.954 ]
10 —

86 chu ky dat trang théi héa long, N, ,,
(%]
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] ] ] | | ] ] | |
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Chiéu day cua 16p cat, h (mm)

Hinh 8. Anh hudng ciia chiéu day 1dp cat dén s6 chu ky dat trang théi hoa long

M&i quan hé tuyén tinh ton tai gilta s6 chu ky t3i can thiét dé dat
dugc hoa long va chiéu day cla I6p cat. Diéu nay c6 nghia la su gia
tang chiéu day I6p cat sé dan dén su gia tang tuong tng vé s6 lugng
chu ky tai ma mau c6 thé chiu dugc trudc khi héa 16ng. Neyc-lig cé
thé duoc tinh toan tur chiéu day cla 16p cat theo céng thic thuc
nghiém.

Neye_tig = 1.135 X h + 5.824
trong d6 h la chiéu day cla Idp trén va I6p dudi chi chia cac hat
cat4. Céng thuic ndy cung cdp mot phuong tién dinh lugng dé udc tinh
kha nang chong héa long dua trén dac tinh hinh hoc ctia mau dat.
Tém lai, phén tich Hinh 7 va 8 cho thay chiéu day cla I6p céat
déng vai trd quan trong trong viéc kiém soét kha nang chéng héa
I6ng clia hén hop cat-bun. Lép cat day hon gitp gidm sy tich tu ap
suat 16 réng va tang s6 lugng chu ky tai can thiét dé gay ra héa l6ng.
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NGHIEN CUU KHDA HOC

4, KET LUAN

Nghién ctu nay da thuc hién moét loat thi nghiém cat don
gian tuan hoan (CDSS) nham danh gia anh hudng cta phan tang
dia chat dén kha nang héa léng cta nén dat. Cac mau dat dugc
ché tao vdi ba ki€u phan tang khac nhau: (i) mau c6 hat min phan
bé déu (C2), (ii) mau co6 hat min tap trung & 16p trén va dudi (C3),
va (iii) mau c6 hat min tap trung & 16p gitra (C4). Ngoai ra, nghién
clru cling xem xét anh hudng cla chiéu day I6p cat trong mau
phén tang dén kha nang ch6ng héa 1dng. Tat ca cac thi nghiém
dugc thuc hién dudi diéu kién c6 két ban dau 100 kPa va chiu tai
trong déng vai ty s6 tng suat tuan hoan (CSR) = 0,1. Tiéu chi héa
I6ng dugc xac dinh khi bién dang cat bién d6 kép dat 7,5%. Cac
két qua thu dugc cho thdy rdng su phan bé hat min trong mau
dat c6 tac ddong dang ké dén kha niang chéng héa I6ng. Cu thé:

i. Mau dat c6 hat min phan b6 dong déu (C2) va mau cé hat
min tap trung & IGp trén va I6p dudi (C3) co6 s6 chu ky hoa long
trung binh tuong duong nhau, cho thay su khéc biét trong cach
phéan bé hat min khéng anh hudng ré rét trong trudng hgp nay.

ii. Mau c6 hat min tap trung & I6p gitra (C4) thé hién khd nang
chéng hoaldng cao hon dang ké, vdi s6 chu ky héa 1dng cao han
so V@i cac mau khac. Biéu nay c6 thé dugc giai thich do 16p cat
trén va dudi déng vai tro lam vung chiu tai chinh, giup han ché
su phat trién nhanh chéng cla ap luc nudc 16 réng.

iii. Chiéu day 16p céat trong mau phan tang cing anh huéng
dén kha ndng chong héa long. Khi I8p cat c6 chiéu day I6n hon,
s6 chu ky héa Idng téang lén, cho thdy kha ndng tiéu thoat ap luc
nudc 16 réng tét hon va gidp nén dat 8n dinh hon dudi tai trong
dong.

iv. MGi quan hé tuyén tinh gilta s6 chu ky hoa 1dng va chiéu
day 16p cat dugc thiét lap, giup du doan dugc kha nang héa léng
cla nén dat dua trén dac diém phan tang dia chat.

Nhiing phat hién trong nghién cdu nay cung cdp cd s& thuc
nghiém quan trong dé danh gia nguy co hda 16ng clia nén dat
trong diéu kién phan tang dia chat tu nhién.
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