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Tém tat. Thyc té, trong mot so truong hop 16p cat mong phan b trong nén ty nhién giira cac 16p sét co
chiéu day 16n (vi du nhu sét Busan). Tuy nhién qua trinh du bao lan va phan tich sy ti€u tan ap luc nuée 16
rong thudng bo qua 16p cat mong nay do sy phirc tap trong mot s0 101 giai gidi tich. Do d6, bai bao nay tién
hanh phén tich ing xu cb ket ctia nén voi hé thong bac thim dimg (PVD) két hop véi hé théng 16p cat
mong. Mot s6 mo phong sO s& duoc tién hanh dé phan tich anh hudng cia dic diém 16p cat mong dén qua
trinh lan ¢ két cua nén. Loi giai gidi tich cling duoc thyc hién va so sanh v6i két qua cua mo phong so.
Céc két qua phén tich déu cho thay nén co sy hién dién 16p cat mong xay ra qua trinh c¢b két nhanh hon, toc
d6 cb két phy thudc vao sb luong 16p cat mong trong nén. Su hién dién 16p cat mong ciing anh hudng dén
su tiéu tan ap luc nudce 16 rong ting thém theo phuong ngang. Két qua phan tich s6 cho that nén c6 sy hién
dién 16p cat mong c6 do 1tn nho hon nén dong nhét va d6 lin nay c6 xu huéng bang nhau khi téng chiéu
day ctia cac 10p cat mong bang nhau.
Tir khéa. Lop cat mong, dat yéu, lun cb két, phan tich sd, xir Iy nén dat yéu, ap luc nudce 16 rdng

1 GIOITHIEU
Trong thyc té, 16p cat mong c6 thé hinh thanh ty nhién trong 16p dat sét c6 bé day 16n, khi d6 sé

anh huong dang ké dén qua trinh cd két trong nén [1]. Hinh 1 minh hoa dic diém su phan bd cac 16p cat
mong ¢ Busan (Han Quoc).
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Hinh 1: Su phan bd cac 16p cat mong trong pham vi 16p dat sét yéu c6 bé day 16n [1]

Dé nhan dién va xac dinh dic diém cac 16p cat mong nay, Yoon va cong su [2] tién hanh thi nghiém
xuyén tinh c6 két hop do nudc 16 réng di qua chiéu sau cac 16p cat mong. Két qua cho thiy ring tai cic vi
tri ¢ su hién dién cac 16p cat mong, sirc khang miii ting trong khi ap luc nudc 16 rong giam dang ké. Tur
thi nghiém CPTU c6 thé danh gia pham vi phan b cac 16p cat mong nay. Hinh 2 thé hién mot két qua ciia
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thi nghiém xuyén tinh nham khao sat dic diém cac 16p cat mong trong 16p dét sét, két qua nay thu duoc tir
thi nghiém cua Yoon va cong su [2]. Hinh 3 trinh bay sy nhan dién 16p cat mong trong nén sét tu nhién tur

thi nghiém CPTu.
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Hinh 2: Su phan b sirc khang xuyén diu mili trong 16p dét sét c6 sy hién dién cac 16p cat mong [2]
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Hinh 3: M6t s6 két qua ctia thi nghiém CPTu nham nhan dién sy hién dién 16p cat mong [2]
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Trong k¥ thuat xir Iy nén, cac nghién ctru trude day [3-5] cho thiy 16p cat mong thuong duge sir
dung cho su thodt nudc ngang cho mét s6 du 4n san lép véi dat bun sét. Lép cat méng nay c6 nhiém vu
nhu thu nudc tir 16p bun sét xung quanh va thoat ra cac 16p cat/ hay bac tham dung va di ra ngoai. Néu nén
c6 gia cb bic tham, nudc s& theo bic tham va thoat ra ngoai. Hinh 4 minh hoa viéc sir dung céac 16p cat
mong phéan b trong pham vi chiéu day 16p sét nham ting nhanh téc d6 cb két trong 16p dat dip [6]. Trong
nghién ctru d6, Tan va cong su [6] str dung két hop 16p cat mong két hop véi vai dia ki thuat dé tang st
chiu tai va ting strc chiu tai cuia nén.

Vai dia ky thuat
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Hinh 4: Minh hoa viéc str dung cac 16p cat mong trong cong tac san lap [6]

Viéc phan tich tng xir ¢ két cho dit nén khong déng nhit ludn gip nhidu kho khin. Ly thuyét cb
két co ban ludn gia st rang 16p dat bun sét 1a dong nhat [7-8]. Horne [9] phat trién 10i giai giai tich cho
truong hop nén khong déng nhat véi 16p cat va 16p sét, trong d6 nén hdn hop dugc quy ddi vé nén dong
nhit c6 hé s thim twong dwong. Abid va Pyrah [10] xay dung mé hinh nén hén hop c6 16p cat mong bang
phuong phap phan tir hitu han, trong d6 16p cat mong duge mod phong nhu 16p vat liéu c¢6 hé sb thim 16n.
Nogami va Li [5] dé xuat 1oi giai giai tich dé phan tich 1an ¢ két nén hén hop bao gom 16p cat mong theo
phuong ngang va hé thong gleng thim thing dimg. Mic dau cac 10i giai giai tich dwoc phat trién va dugc
so sanh tét voi s6 liéu quan tric, tuy nhién cac 1i giai nay kho 4 ap dung trong tlnh toan thiét ke do phai g1a1
cac phuong trinh toan. Trong 10i giai ctia Nogami va Li [5], két qua cho thay rang téc d6 cb két trong nén
chiu anh huéng béi hé s6 tham va bé day cua 16p cat mong. Tuy nhién gia tri gidi han dé dat hiéu qua nhat
trong phuong phap gia cd nén cia cac th6ng sO nay chua dugc lam 1. Asaoka [1 1] b6 qua anh huong do
clirng cua cac cat 16p cat mong trong viéc dé xuit phuong phap du bao lan cho nén dat du(n tai trong cong
trlnh Do d6 viéc khao sat dic diém cua cac 16p cat mong dén ung xir bién dang va cb két cua dit nén 1a
can thiét.

Du bao tmg xir ¢ két ciia nén dat yéu theo thoi gian véi dic diém nén khong dong nhat ludn 1a van
dé kho khin va thach thirc dbi voi ki su dia ki thuat hién nay. Do d6, viéc phan tich cac Gmg xir ctia nén
dat (vi du nhu dic diém bién dang, toc do co két) 1a rat can thiét trong cic cong tac dia ky thuat. Gan day
Nguyén Ba Phu va Nguyén Thi Phuong Linh [12] tién hanh pht trién mot 16 giai giai tich dé phan tich
u:ng xtr ¢6 két theo phu:ong ngang cho 16p dét sét dugc gla c¢b boi bac thAm va chiu ap luc tu’ duéi lén cua
tang chura nudce han ché. Nguyen Quang Diing va Nguyén Ba Phu [13] tién hanh phén tich 6n dinh ctia nén
dép trén 16p dét yéu c6 xét dén cac tang chtra nuéce ap luc (ap luc artes1an) Maic du cac nghién ctru nay co
xét dén 16p cat phia dudi lop dat yéu, tuy nhién chua xét 16p cat mong nam trong pham vi 16p dét sét. Hon
thé nita trong tmong hop nén c6 16p cat mong, anh huo‘ng do can thim (hay kha nang thoat nude hitu han
ctia bac tham) co thé glam qua d6 lam tiang toc do cb két trong nén. Yéu t6 nay ciing can ducrc lam sang t6
trong cac nghién ciru tiép theo. Cho dén nay, mic du c6 rat nhidu cong trinh nghién ctru vé Gmg xir ctia dat,
dic biét 1a ing xir ¢6 két trong nén dat yéu ¢ Viét Nam [14], cac nghién ciru nay chi dugc tién hanh véi gia
thiét rang dat la vat liéu dong nhat, chua xét dén anh huong dén sy phan b 16p cat mong trong diéu kién
Viét Nam.
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Nhu da phén tich bén trén, trong nhitng nghién ctru trudc day & trong va ngoai nudc chi tap trung
danh gia sy anh hudng cua 10p cat mong dén tng xir ¢b két cia nén dat yéu ma chwa xét dén cac dic diém
ctia né (nhu bé day, d6 cing, hé sb thim ciia 16p cat mong). Cac nghién ctru trong nudc thuong phén tich
lan ¢ két cua nén dat thong qua cac cac phuong an gia tai trude ciing nhu sir dung giéng thdm (coc cat,
béc tham). Mot s6 nghién clru trong nude van chua xét dén anh huong 16p cat mong dén ung xur lan ¢ két
trong dat ma chi gia thiét rang cac 16p dat 1a dong nhat. Vi vy, rét it gia thuyét ciing nhu cong trinh nghién
ctru vé lan ¢ két va su c6 mat cia 16p cat mong trong nén dat. Do d6, nghién ciru hudng toi su b6 mit cua
16p cat mong trong nén dat yéu dé danh gia sy anh hudng cua lin ¢b két trong dat 1a can thiét. Bai bao nay
tién hanh phan tich ting xir c6 két cia nén dat yéu co cac 16p cat mong duogc gia ¢b bing bac thim bang
phuong phap phan tir hiru han, trong d6 mo hinh sO d6i ximg truc dugc st dung Két qua phén tich so s&
tién hanh khao sat cho cac truong hop voi sd lop cat mong trong 16p sét yéu. Tiép theo 1o gidi giai tich
ctia Hansbo (Hansbo 1981) ciing dugc ap dung dé phén tich va so sanh véi 10i giai so.

2 MOHINHPHAN TiCH COKET NEN PAT YEU CO LOP CAT MONG GIA COBANG
BAC THAM

Khi tinh toan xir 1y nén bang phuong phéap bac tham, mot s6 nghién ctru trudc ddy va Tiéu chuan Viét Nam
(vi du Tiéu chuin Qudc gia 262-2000 [15] hay TCCS 41:2022/TCDBVN [16]) thudng sir dung bai toan
d6i xtmg truc trong 10i giai giai tich cuia Hansbo [20]. Uu diém cua 10 giai nay 1a tinh don gian, nhanh va
d& thyc hién cho K§ su trong cac bai toan thyc té. Tuy nhién 1i giai nay chi xét cho truong hop nén dong
nhit. Do dé trong trudng hop nén c6 ton tai 16p cat mong, 10 giai Hansbo [17] chi c¢6 thé thyc hién voi gia
thiét chiéu day 16p dat yéu la cac doan nam giita cac 10p cat mong. Loi giai Hansbo [17] 14 101 giai ¢b két
nén theo phuong ngang, do d6 chiéu day 16p dat yéu duoc xét dén nhu mirc d6 can thdm (kha ning thoat
nuée hitu han cta bac thim). Do do, phuong phap phan tich s6 bang phuong phap phan tur hitu han co the
ap dung dé phan tich tng xir ¢b két ctia nén dat yéu c6 10p cat mong va co thé xét dén anh huong hé sb
thim va bé day cua 16p cat mong.
21 Cac truong hop nghién ciru va 1oi gidi giai tich

Trong phan nay trinh bay, img xir ¢d két nén sét c6 16p cat mong co gia c¢b bang vt liéu thoat nude
(bac tham) duogc khao sat bang phuong phap phén tich sé qua mé hinh dbi xing truc. Ung xtr ¢b két cua
nén cé gia cb bac thim dugc khao sat qua ba trudng hop khao sat nhu Hinh 5 nhu sau: (1) Trudong hop
(TH) 1 1a 16p dat yéu khong c6 16p cat mong, (2) TH 2 tinh toan cho mot 16p cat mong, (3) TH 3 tinh toan
cho truong hop c6 hai 16p cat mong. Chiéu day cua 16p sét cho mdi truong hop 1a nhu nhau cho mdi truong
hop, trong do6 tong chiéu day 16p sét giita cac 16p cat mong bang chiéu day 16p sét trong trudng hop khong
¢6 16p cat mong, diéu d6 co nghia Her + Hez = Her ¢ho TH 2 va Hen + Hez + Has = Ha cho TH 3. Ngoai ra,
chiéu day 16p cat mong 1a nhu nhau cho TH 2 va 3, hay tq + ts; (trong TH 3) = ts (trong TH 2).

Trwdng hop 1 Trwong hop 2 Trwong hop 3
Cat__|{Hs, cat _|{Hg, Cat_|lH
i Sét He
z z X e Set Hcll x P

(B&c tham) (Bac tham) (Bac tham) | ts1
Set He \\‘5\4 > l e

Sét  ||Hgp " ts2
Lép cat mong Sét Hes
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D./2 <« Del2 | «De2 |
Ghi chu: Heir + Hep = Hg Hgq + Hep + Hez = Hey

Vé, tsl"'t52= ts

Hinh 5: Céc truong hop nghién ctru tng xir ¢b két cho nén dat sét yéu c6 10p cac cat mong
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Dé cu thé trong khao sat va tinh toan, cac sb liéu cu thé duogc cho nhu sau: Chiéu day 16p dat sét
He = 21 m cho Truong hop 1; trong Trudng hop 2, chiéu day céac 16p sét giira cac 10p cat Hor = Hep = 10.5
m; trong Trudng hop 3, Her = Heiz = Haz = 7 m. Chiéu day 16p cat mong ts trong Trudng hop 2 1ats=2 m
va chiéu day cac 16p cat mong trong Trudng hop 3lats =t =1 m.
Trong phuong phép gidi tich cho bai toan b két ciia nén dat yéu véi bac tham theo 10 giai Hansbo [20],
d6 cb két ctia nén duoc tinh toan véi sy ¢b két theo phuong ngang dugc tinh todn nhu sau:

U, =1—exp(_8T“j 1)
U

. ct
trong d6 Th 1a nhan t6 thoi gian dugc tinh nhu sau T, = # , t 1a thoi gian, De 14 duong kinh ving anh

e

hudng (hay unit cell) va ¢y 12 hé s6 c6 két theo phuong ngang. £ 1a hé sé xét dén cac yéu t6 khoang cach
bac thim, do xdo tron do qué trinh cim béc thAm va kha nang thoat nudc hitu han, dugc tinh todn nhu sau:
n k 3 zl%k
=In—+—LIn(s)-=+—"

sk 4 3q,

trong d6 N = relfw, & day re 12 ban kinh ving anh hudng, rw 14 ban kinh cta bac thim (ban kinh twong
duong); s = ry/rw, trong d6 rs 12 ban kinh viing x4o tron do thi cong bac thim. k va kslan lugc 14 hé sd thém
theo phuwong ngang cua dat trong vung nguyén ven va trong vung xdo tron. L 1a chiéu day 16p dét yéu. Qw
1a kha nang thoat nuge cua bac thdm. Bac thdm dugc b tri dang tam giac hay dang hinh vudng. Trong phan
nay, gia thiét rang béc thdm b tri dang hinh tam gidc déu véi khoang cach bac tham 1a 1m. Cac thong s6
d4t nén va bac tham cu thé duogc cho nhu Bang 1.

)

Béng 1: Cac thong s dat nén va bac tham gia ¢b nén

Thong | rw(m) | Khoang cach béc | rs (m) kn/Ks Ow Ch
) tham (m) (m%nam) | (cm?s)
Gia tri 0.03 1 0.15 5 50 6x103

Pé tién hanh phan tich c6 két theo phuong ngang theo 10i giai giai tich cia Hansbo [17], can gia thiét
cac 10p cat mong thoat nudc tuyét di. Do d6 chiéu dai 16p dat yéu trong phan tich c¢6 khac nhau cho ca 3
trudng hop. Vi du Truong hop 1, chidu day 16p dat yéu 1a 21m, Trudng hop 2 chidu day 16p dit yéu la
10.5m, va chiéu day 16p dat yéu 1a 7m cho Truong hop 3. Diéu d6 co thé thay rang khi sir dung 10i giai giai
tich dé phan tich c¢b két nén c6 bac thim c6 thé khong thé xét dén anh hudng cua 16p cat mong. Do d6 phan
tiép theo, nhom tac gia tién hanh sir dung phén tich sé dé danh gia sy anh hudng cua 16p cat mong dén qua
trinh ¢6 két theo phuong ngang.

2.2 M hinh dbi xirng truc trong phwong phap sb
Nhu phén tich bén trén, 1i giai giai tich khong thé phan anh anh huong cua dic diém cia 16p cat mong
(nhu chiéu day va hé s thim) dén sy cb két trong 16p bun sét. Trong phan nay, su cb két trong nén trong
cac truong hop nghién ctru duoc khao sat bang chuong trinh phan tir hitu han Plaxis 2D, V2017 [18]. Tai
trong ngoai dugc mo phong co gid tri 100 kPa dugc thi cong trong 10 ngay, 100 ngay sau d6 la thoi gian
cb két. Diédu kién cac bién cia md hinh duoc mé phong nhu sau: (1) hai bién bén trai va bén phai cia mo
hinh khéng duoc phép chuyén vi ngang (ux= 0); (2) Bién dudi mo hinh hoan toan khong chuyén vi (ux = Uy
= 0); (3) Bién trén hoan toan cho phép chuyén vi. Bién trén va bién dudi mo hinh 1a bién duge phép thoat
nuée, cac bién con lai 1a bién khong thoat nude. Trong nghién ctru ndy, phan tir tam giac 15 nat duoc sir
dung cho cac 16p dét (16p cat mong va 16p dat sét). Hinh 6 trinh bay lu6i phan tir hitu han 2D d6i xing truc
cho cac truong hop nghién ctru. Cac budc tinh toan dugc thyc hién theo thi ty nhu sau:

- Budc 1: Tinh toan diéu kién ban dau (diéu kién ko)

- Budc 2: Téi trong ngoai
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- Budc 3: Phan tich cb két
- Budc 4: Phan tich két qua

P P P PR PR P P =

R e

X
X

(@ Truong hop 1 (b) Truong hop 2 (¢) Truong hop 3

Hinh 6: Chia lu6i phan tir hitu han ctia mé hinh d6i ximg truc

Trong md hinh s6 nay, dat sét yéu dugc mo hinh bang mé hinh Modified Cam Clay va tét ca cac 16p cat
dugce mo hinh bang mé hinh vat liéu Morh-Coulomb véi cac théng s6 nhu Bang 2. M6 hinh Modified Cam
Clay thuong duoc sir dung md phong tng xir cho cac 16p dat yéu trong phén tich ¢ két, trong khi d6 mé
hinh vét liéu Morh-Coulomb thuong dugc sir dung trong mé phong tng xir cac 16p cat. Trong nghién clru
nay, hé s tham theo phuong ngang bang 2 1an hé sé thdm theo phuong thang dimg (kx = 2Ky). Bic tham
dugc mod phong nhu 16p dét sét, va c6 kha ning thoat nuéc hitu han voi hé s6 thdm kw. Do d6 hé sb thim
ctia bac thim duoc tinh toan dua vao kha nang thoat nudc ctia bac thAm nhu sau:

K, = @3

w 2
zr,

Su giam hé s6 thim cua 16p sét trong qué trinh ¢d két duge xem xét bang cong thirc dudi day [19]:
e,—¢
log (k) =log(k,)—-°
k

trong d6 Ci 1a mot héng s6 dugc st dung dé thé hién su giam hé s6 thAm theo hé sb rong trong qua trinh cd
ket, Ck thay doi tir (0.4-0.6) eo, Ck dugc chon bang 0.5eo [19].

4)

Bang 2. Cac thong s trong tinh toan bang mé hinh s6
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Vat lidu Mo Hésd | Luc | Gocma | Trong Hé s €o A K M
dun | Poisson | dinh | sattrong | lwong | tham ky
dan () c (¢, d0) riéng | (m/ngay)
hoi E (kPa) (KN/m?3)
(MPa)
Sét - - 1 15 16 1x10* | 1.8 | 035|009 | 1
Béc - - 1 15 16 100 | 1.8 [0.35[0.09 | 1
tham
Cat bién 20 0.3 1 30 20 0.01 1 - - -
Cat 20 0.3 1 30 20 0.01 1 - - -
mong

3 KET QUA PHAN TiCH VA THAO LUAN
3.1 Két qua tir 1oi giai giai tich

Hinh 7 trinh bay d6 ¢ két theo thoi gian trong cac truong hop (THI, TH2, TH3) theo thoi gian
dugc tinh toan theo 10i giai giai tich ciia Hansbo [20]. Két qua cho thay rang toc do co két trong TH3 lon
hon cic TH2 va THI, néi theo cach khac trong truong hop cé cac 16p cat mong thi téc do ¢d két 16n hon
so voi truong hop khéng c6 16p cat mong. Tuy nhién két qua nay chi phan anh khi ¢ 16p cat mong thi chiéu
day tinh toan cua 16p sét nho hon so véi truong hop khong c6 16p cat mong, khi d6 do can thAm nhoé hon
dan dén toc @6 cb két nhanh hon (theo Phuong trinh 2). Theo thao luén ban dau, 10i giai Hansbo (1981)
khong thé phan anh duogc toe d6 ¢b két cia nén ¢ xét anh hudng cua bé day ciing nhu hé sb thim cua 16p
cat mong.

Thoi gian (ngay)
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100
Hinh 7: D6 ¢b két trong nén theo thoi gian trong céc truong hop

3. 2 Két qua tir phan tich s6

103



PHAN TICH UNG XU CO KET NEN DAT YEU ...

Hinh 8 trinh bay két qua phan tich d6 lun theo thoi gian tir phan tich s cho cac TH nghién ctru.
Két qua phan tich cho thay rang trong giai doan ban dau (dén khi 30 ngay), tdc do ltin trong cac truong hop
c6 16p cat mdng 16n so voi truong hop khdng co 16p cat mdng, trong d6 Trudong hop c6 2 16p cat mong do
lan ting nhanh hon trong khoang thoi gian nay. Tuy nhién d¢ lin cudi cing trong trudng hop khong c6 16p
cat mong co gia tri 1on hon so véi truong hop cé 16p cat mong. B lun ctia Truong hop 2 va Trudng hop 3
tuong ddi nhu nhau sau khi ¢ két. Két qua cho thy rang trudng hop nén c6 16p cat mong co do cimg 16n
hon dan d&én d6 lun nho hon. Ngoai ra tong d6 day 16p cat mong & hai Truong hop 2 va 3 1a nhu nhau nén
d6 1an nhu nhau. Két qua nay thuc té cling pht hop véi két qua thi nghiém cb két ciia tru dat c6 chia 16p
cat mong ciia DS Kién Tai va cong su [20].
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Hinh 8: Két qua phan tich d6 lan cho cac Truong hop (TH) nghién ciru

Hinh 9 trinh bay két qua phan tich do cb két theo thoi gian cho cac Truong hop nghién ciru. Két qua cho
thiy d6 c6 két trong cac truong hop 1a khac nhau, trong d6 téc do cb két truong hop c6 2 16p cat mong
(TH3) 1a nhanh nhat. Piéu nay co thé chiéu dai duong thoat nudc trong dat & Truong hop 3 13 ngan nhat.
Mic du d6 lan cudi cing trong Truong hop 2 va Trudng hop 3 nhu nhau, do ¢ két dat nén trong Truong
hop 3 nhanh hon d6 ¢6 két trong Trudng hop 2. Két qua cho thiy nén c6 nhiéu 16p cat mong hon s& cho do
¢b két nhanh hon do chiéu dai duong thdm ngan hon, va khong anh huong dén do day 16p cat mong.
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Hinh 9: D¢ ¢6 két dat nén theo thoi gian trong cac truong hop

Pé khao sat sw anh hudng ciia cac 10p cat mong dén su ¢b két theo phuong ngang, Hinh 10 trinh bay két
qua ap lyc nude 16 rong ting thém theo phuong ban kinh tai d6 sdu 6m dudi mat dat (dudi 16p cat dau tién).
Két qua cho thy rang su tiéu tan ap luc nuge 16 rong tang thém xay ra nhanh hon trong cac truong hop co
su hién dién cua 16p cat mong, trong do nén co 2 16p cat mong cé sy tidu tan ap luc nude 16 rdng nhanh
hon. Trong nghién ctru nay, bac tham dugc mo phong nhu vat li€u thodt nudc hitu han, cé nghia 1a ap luc
nudce 16 rong co thé khac 0 va tiéu tan theo thoi gian.
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Hinh 10: Ap luyc nude 16 rdng ting thém theo phuong ban kinh tai d6 sau 6m dudi 16p cat dau tién
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PHAN TICH UNG XU CO KET NEN DAT YEU ...

4 KETLUAN

Bai b4o nay tién hanh phan tich ¢ két nén dat yéu c6 su hién dién cia 16p cat mong. Co hai phuong phap
tiép can d6 1a 10i giai giai tich cia Hansbo [17] va phuong phap phén tich s6. Dua vao két qua phan tich
v6i hai phuong phap nghién ciru, ¢6 thé rat ra mot s6 két luan nhu sau:

- Ca hai phuong phap tiép can 16 giai giai tich va phuong phéap s déu cho thiy nén c6 sy hién dién
16p cat mong xay ra qua trinh ¢ két nhanh hon, téc do cd két phu thudc vao sb luong 16p cat mong
trong nén;

- Két qua tir phan tich s6 cho thay rang, sy hién dién 16p cat mong ciing anh hudng dén sy tiéu tan
ap luc nude 18 rdng ting thém theo phuong ngang va chiéu sau khao sat. Két qua ciing cho thay
réng nén ¢ su hién dién 16p cat mong c6 do Iun nho hon nén déng nhét va d6 lin nay c6 xu huéng
bang nhau khi tong chiéu day cta cac 10p cat mong bang nhau.

LOI CAM ON
Nghién ctru ndy dugc tai trg boi Truong dai hoc Cong Nghiép Thanh phd Ho Chi Minh trong dé tai cap
truong c6 ma so 22/2XD01.
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CONSOLIDATION ANALYSIS OF PVD-IMPROVED SOFT GROUND WITH
PRESENCE OF SAND SEAM LAYERS

BA-PHU NGUYEN", PHUONG LINH THI NGUYEN
Faculty of Civil Engineering, Industrial University of Ho Chi Minh City

“ Corresponding author: nguyenbaphu@iuh.edu.vn

Abstract. In soft ground engineering, the thin sand layer (or sand seam) in the soft soil layer can be formed
naturally or artificially. The thin sand layer is deposited in the natural ground between clay layers (e.g.,
Busan clay). However, the effects of sand seam on consolidation behavior (settlement and pore water
pressure dissipation) predicted from analytical models was often ignore due to the complexity in those
analytical solutions. Therefore, this paper carries out an analysis of the consolidation behavior of the
composite foundation of prefabricated vertical drains (PVDs) system combined with thin sand layer system.
A series of numerical analysis is conducted to analyze the influence of thin sand layer on the consolidation
settlement of the composite foundation. Analytical solution is also performed and compared with the results
of numerical simulations. The obtained results show that the consolidation process of soft ground with the
thin sand layer presence occurs faster than that of soft ground without sand seam (or homogeneous ground).
The consolidation rate of composite ground depends on the quantity of thin sand layers in the ground. The
presence of a thin layer of sand also affects the dissipation of excess pore water pressure in the horizontal
direction. The results of numerical analysis show that the settlement of soft ground with the thin sand layer
is smaller than that of soft ground without sand seam layer. When the total thickness of the thin sand layers
in composite foundation is the same, the settlements tend to be the same.

Keywords. Sand seam, soft soil, consolidation settlement, numerical analysis, soft ground improvement,
excess pore water pressure
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