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Tém tit: He sb thAm cuia dit dinh c6 nghia quan trong dé ude tinh toén dong thim dudi dat trong céc diéu
kién bién khac nhau dac biét la khi giai quyet bai toan c6 ket nen dat yeu bao hoa nudce. Bai viet nay, tac gia
tong hop gia tri h¢ s6 tham dét dinh thudc tram tich ky dé tir & dong bang song Cuu Long tir cac két qua thi
nghlem tham trong phong so sanh Véi cac cong thirc ban thuc nghlem cua mot sb tac gia trong va ngoai nudc.
Kg:t qua nghién ctru nay gitp déanh gia hé¢ so tham thay d6i theo hé s6 rdng khi tién hanh bai toan phan tich c¢b
ket nén dat yéu bao hoa.
Tir khéa. Hé s thim; Heé s rong; Pat dinh; Tram tich Ky Dé T

1. VAN PE CHUNG VE SU' ANH HUONG CUA HE SO RONG DEN HE SO THAM TRONG PAT
DINH

Mbi quan hé gitta d6 dan thuy luc (hay thuong goi 1a h¢ sb tham) Véi hé sb rdng c6 ¥ nghia rét 16n trong
cac bai toan thuy hoc cua nudce dudi dat. Vao nhitng nim dau thé ky 20, Kozeny (1927) va Carman (1938,
1956) [5,6] da dé xuat cong thirc (1) biéu didn quan hé co ban giita hé s6 thim va hé s6 rdng cua dit cat va
dugc danh gia 1a kha phu hop véi thuc tién. Cong thirc nay ciing di timg dwoc sir dung rat nhiéu dé wdc tinh hé
s6 thdm cho dét dinh. Nam 1961, Olsen da dan ching bang céac thi nghiém thdm trén dt sét khoang natri-illite
va dua ra két qua so sanh vai cac tinh toan theo cong thirc (1) thé hién trén hinh (1).
1 Tw e3
T CeS2TZ 1 1te @
trong d6:  Cs hé s6 hinh dang (phu thudc vao dang caa dong chay)
S dién tich bé mt cua 1 don vi thé tich dét (dién tich riéng)
T d6 rbi cua dong chay
yw dung trong cta nudc
n hé sb nhot
e hé s6 rdng cua dat

Theo Olsen (1961) [5,6] méi quan hé giira hé s6 tham voi do rong co sy khac nhau dang ke giita 1y thuyét
va ket qua thyc nghiém (hinh 1) do nhiéu yeu to nhu la chua tuan thu cac dieu kién rang bugc cua dinh luét
Darcy, hé s6 nhét cia nudce trong 16 rong kha cao, kich thudc 16 rong khong dong déu.

Nam 1948, Taylor dé xuat quan hé tuyén tinh giira logarite hé s6 tham k va hé sé rong nhu sau:
logk = logk, — =2 (2)
k
trong d6: Ko do dan thiy luc hién truong tuong ung véi hé s6 rong eo

k d6 dan thuy lyc twong g vai hé s6 rong e
Cx hé s6 bién thién do dan thay luc.

Cong thuc (2) noi trén cho két qua twong quan phii hop khi hé s6 rong ban dau cia dét e, < 2,5; hé s Cx
c6 thé lay & murc gia tri Cx = 0,5.¢,.
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Trong pham vi bién d6i 16n vé mat gia tri cua hé sé rong, Mesri va Olson (1971) [5,6] dé xuat sir dung méi
quan h¢ giira logarite hé s6 thim k va logarite hé s6 rong e nhu cong thirc (3) sau day:
logk=A’.loge + B’ 3)
trong d6: A’; B’ 1a hang s6 thuc nghiém

_Samarasinghe va cong su (1982) thup hjén c4c thi nghiém trong phong ddi vai dét sét New Liskeard va dé
xuat cong thire (4) ap dung cho dat sét co ket thuong

k= () (4)

trong d6: C va n 1a cac hé sb thuc nghiém (hinh 3)
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Hinh 1: Hé s6 thAm cua dit sét Natri —illite Hinh 2: Hé s6 Cy trong cong thuc (2)
(O|5en 1961) [5,6] (Tavenas, F., Jean, P., Leblond, P., and Leroueil, S. (1983). “The

Permeabilty of Natural Soft Clays. Part Il: Permeability
Characteristics,” Canadian Geotechnical Journal, Vol. 20, No. 4, pp.
645-660. Figure 17, p. 658. © 2008 Canadian Science Publishing or
its licensors. Reproduced with permission.) [5,6]

Theo GS. TSKH. Hoang Van Tan [4], khi giai cac bai toan ¢b két tham c6 xét dén tinh thAm thay ddi, hé
s6 tham 1a mot ham s6 mii cua hé sb rdng, duoc tinh theo cong thire (5) nhu sau:
k = k;.exp (A) 5)
trong do:

1k1
]

e;—e
ki, ka2 1a hé s6 thdm duogc xac dinh tir hé sb rdng e; va e, trén dudng cong twong (ng véi luc ban
dau va lic cudi ciia qua trinh ¢ két tham.
e1 va e 1a hé sb rdng cua dat, dugc xac dinh tir cudng do ap luc thi nghiém p; va p, tac dung Ién
mau dt khi thi nghiém nén.
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e 12 hé s6 rong & thoi diém khao sat mirc d6 ¢ két va ciing dugc xac dinh dua vao duong cong nén
lGn theo cong thuc (6) hoac tinh gan dung bang cong thuc (7)
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Hinh 3: Bién thién hé sé k voi =—theo Hinh 4: Quan hé gita h¢ s6 thim va hé so rong theo chi s
4 xuit coa S ahe. l+e q nhom hoat tinh (PI+CF) cua dat sét-Tavenas et al, 1983.
© Xuat cua amaEEflsm’g © u,ang’; and py. chi sb déo (Plastic index); CF: ham lugng hat sét (Clay
Drnevich, 1982 doi véi dat sét co ket fraction)
thuong New Liskeard

2. PAC TRUNG PQ DAN THUY LUC (HE SO THAM) CUA PAT SET TRAM TiCH KY PE TU O
KHU VUC THANH PHO HO CHI MINH
Theo két qua khao sat dia chat & Khu vic Thi Thiém va Khu ché xuat Tan Thuan, cac 16p dét sét tram
tich ky dé tir gdm co:
- L&p sét béo xuat hién & rat gan mat dat ty nhién goi tat 1a Sét béo nong. PO sau mat 16p -1,5 m, do
sau day 16p -24 m.
- L6p sét béo xuét hién & do sau trung binh -43m goi tit 1a Sét béo sau vira. DO sdu mit 16p -43 m,
d6 sau day lop -50 m;
- Lop sét gay xuat hién ¢ do sau trung binh -114m goi tat 1a Sét gay sau. D sau mit 16p -114 m, do
sau day 16p -125 m;
Thong qua cac thi nghiém trong phong ta thu duge cac thong sé dic trung co 1y, ddc trung cuong do
ctia cac l6p dat duge trinh bay trong bang 1, ddc trung hé s6 rong va hé s6 tham cua 16p sét béo nong duge
trinh bay trong bang 2 va bang 3.

Bang 1: Pdc trung vit Iy va co hoC cua nhém dat sét knu viee Thanh phé Ho Chi Minh [7,8]

| Chi tiéu | | Gia tri dic trung cua céc 16p sét & d sau khac nhau |
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Pon | Sétbéondng | Sét béo sau vira Sét gay sau
Vi 1) ) @)
Cao d¢ mat lop/day 16p m -1.5m/-24m -43 m/-50 m -114 m/-125m
Ham lugng cat % 2.0 24.4 27.2
Ham luwong bot va sét % 98.0 75.6 72.8
Do am % 78.3 17.5 15.8
Dung trong udt kN/m?3 15.0 20.8 21.2
Ty trong 2.6 2.7 2.7
Hé s6 rong 2.1 0.5 0.4
Gidi han chay % 86.2 42.3 394
Gidi han déo % 35.8 20.2 19.5
Chi s6 déo % 50.4 22.1 19.9
Cuong d6 nén nd hong kPa 36.6 321.3 490.2
Thi nghiém cat truc tiéep
Goc ndi ma sat bo 6°30° 17°06’ 18°19°
Lyc dinh don vi kPa 12.9 105.6 89.3
Strc khang cit khong thoat nudc Cuy kPa 17.3 172.7 226.5
Thi nghiém CU

Goéc ndi ma sat @’ Do 19°35 23°17 21°48°
Goéc ndi ma sat @ bo 9°59° 15°09° 11°00°
Strc khang cit khong thoat nuédc C’cy kPa 124 127.6 115.8
Strc khang cit khong thoat nuéc Ccy | kPa 17.5 170.4 153.9

Bang 2: Két qua thi nghiém hé sé rong ciia ddt sét béo néng [7,8]

Cuong do ap luc nén mau p (kPa)
00 | 125 25 | 50 100 | 200 | 400 | 800
Heé sb rong e sét béo nong
1.930 1.899 1.860 1.799 1.701 1.548 1.321 1.057
2375 | 2.327 2.283 2.202 2.073 1.850 1.495 1.199
2223 | 2178 2.139 2.057 1.924 1.719 1.460 1.171
1.788 1.758 1.720 1.661 1.570 1.439 1.273 1.065
2.355 | 2.306 2.264 2.164 1.988 1.757 1.471 1.210
2.358 | 2.310 2.262 2.178 2.033 1.814 1.528 1.190
2.026 | 1.993 1.953 1.897 1.805 1.639 1.401 1.158
2.301 2.257 2.215 2.129 1.967 1.723 1.437 1.117
2515 | 2.462 2.405 2.303 2.126 1.865 1.521 1.250
2.360 | 2.311 2.267 2.197 2.050 1.829 1.549 1.234
1.930 | 1.898 1.857 1.791 1.683 1.522 1.301 1.032
2.255 | 2.216 2.173 2.089 1.943 1.703 1.356 1.099
1.830 | 1.797 1.760 1.704 1.613 1.473 1.262 0.976

Bang 3: Két qua thi nghiém hé sé tham ciia dat sét béo néng [7,8]

Cuong do ap luc nén mau p (kPa)
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0.0 12.5 25 50 100 200 400 800
Heé sb thdm sét béo nong k.10 m/s
0.878 1.045 0.738 0.467 0.210 0.112 0.062
1.288 1.098 0.905 0.576 0.295 0.187 0.074
1.209 0.967 0.907 0.566 0.275 0.146 0.078
0.862 0.989 0.679 0.414 0.169 0.083 0.046
1.295 | 1.026 | 1.051 0.702 0.274 0.142 0.060
1.293 1.188 0.897 0.591 0.306 0.159 0.090
0.917 1.023 0.611 0.389 0.216 0.123 0.059
1.194 1.089 0.937 0.598 0.322 0.153 0.061
1.453 1.406 1.037 0.664 0.345 0.196 0.078
1.377 | 1.147 | 0.791 0.647 0.297 0.157 0.087
0.876 | 1.046 | 0.736 0.473 0.228 0.123 0.070
1.068 1.065 0.889 0.585 0.293 0.180 0.066
0910 | 1.006 | 0.653 0.417 0.188 0.111 0.068
1.293 | 1.082 | 0.894 0.583 0.240 0.112 0.059
1.119 1.158 0.908 0.576 0.235 0.131 0.064
1.173 | 1.169 | 0.826 0.603 0.380 0.260 0.092
1.139 1.196 0.843 0.466 0.202 0.110 0.059
1.076 | 0976 | 0.821 0.513 0.211 0.112 0.079
,»3.000
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Hinh 5: Quan hé giita hé so réng va cuong do dp liec nén mau ciia dat sét béo néng z(1)
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Ap dung cong thirc (5) cua GS. TSKH. Hoang Van Tén [4], thuc hi¢n cdc tinh toan hé sb thAm & céc cép
ap lyc trung gian theo két qua thi nghiém nén lin cho timg nhom dat, ta thu duoc dudng cong quan hé giita hé
s6 thdm va cudng do 4p luc nén mau thé hién bang ham y*(4) cho tirng loai dit sét trén hinh 8, 9, 10 dudi day.
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Hinh 8: Quan hé giiza hé sé tham va cuong dg dp huc nén mau dat sét béo néng y*(1)
S0 Vi cong thuc (5) ciua GS.TSKH. Hoang Van Tan y*(4)
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Hinh 9: Quan hé giiza hé sé tham va cieong dé dp le nén mau dat sét béo sau vira y*(2)
S0 Vi cong thic (5) cua GS.TSKH. Hoang Van Tan y*(4)
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Hinh 10: Quan hé giiza hé so tham va cuong do dp lee nén mau dat sét gay sdau y*(3)

S0 Vi cong thuc (5) ciua GS.TSKH. Hoang Van Tan y*(4)

Hinh 8, 9, 10 cho thay qui luat thay doi hé s6 thim theo cuong d¢ cac cip 4p luc nén mau thi nghiém va
cong thic (5) cia GS. TSKH. Hoang Van Tan kha tuong dong véi nhau.

~ 2500
g
5
= 2.000
—
g y(1) k=0,0045.exp(2,5079.¢)
5 R2=0,8772
“@ 1500 _
@ v(2) k = 0.0004exp(12,329.€) o
= R* = 0.7855 . ...!f(-i)

1.000 - et ,'_'?h-

v(3) k=0.0001exp(17.421.¢) o* o"'_ff.‘:
R?=0.928 o ® %,
L ] [ ]
0.500 - @ A e
7 oo My
(s)d[:r ik v
X
0.000 et tyead® O - - —
0.000 0.500 1.000 1.500 2.000 2.500 3.000

Heé s0 rong e

Hinh 11: Quan hé giira d¢ dan thuy luc (hé sé tham) theo hé s6 rong cua cdc 1op dat sét béo néng y(1), sét
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Qua céc két qua phan tich ¢ trén (hinh 11), cho thay quan hé ddc trung gitra H¢ sb tham va Hé s rong cua
nhom dit sét c6 thé biéu dién dang ham sé mil véi cac co sb kha twong dong nhau:

y =a.Exp(b) (8)
trong do:

Hé sé a c6 mirc bién d6i kha thip: a = (0.0001+0.0045).

Sb mii c6 muc bién ddi b = (2.5+17.4).x
+ P4i véi dit sét béo nong c6 hé s6 rdng bién doi tir x= 1+2.5 ta dwoc b = 2.5+6.25.
+ Dbi voi dat sét béo sau vira ¢ hé s rong bién doi tir x= 0.22+0.45 ta dugc b = 2.7+5.75.
+ Ddi voi dat sét gay sau co hé s6 rdng bién doi tir x= 0.18+0.42 ta duoc b = 3.13+7.32.

3. KET LUAN VA KIEN NGHI

- Qui luat thay d6i hé s6 tham theo cuong do cac cap ap luc nén miu thi nghiém va cong thirc (5) cia GS.
TSKH. Hoang Vin Tan [4] kha twong ddng véi nhau.
- Quan hé dic trung giita hé s6 thim va hé s6 rdng cua nhom dit sét c6 thé biéu dién dang ham sé mil véi co
s6 twong ddng vai nhau: y = a.Exp(b)
trong do:
Hé sé a muc bién d6i kha thip: a = (0.0001+0.0045)
S6 mii b = (2.5+17.4).x;
- Cu thé ta thu dugc cac ham quan hé dic trung hé s6 thim theo hé s6 rdng cua cac 16p dat sét tram tich ky dé
ttr & khu vie Thanh phd HO Chi minh nhu sau:
+ Ddi véi dit sét béo nong: k = 0,0045.Exp(2,5079.€)
+ Dbi voi dat sét béo sau vira: k = 0,0004.Exp(12,329.¢)
+ Ddi v6i dat sét gay sau: k = 0,0001.Exp(17,421.€)
- Pé xuét c6 thé sir dung Cong thirc (5) caa GS. TSKH. Hoang Vin Tan [4] va Cong thire (8) nhu trén dé thuc
hién cac tinh toan mo6 phong so b cac bai toan dia ky thuat.
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PERMEABILITY COEFFICIENT OF CLAYS BELONG QUATERNARY COHESIVE
SOILS IN HOCHIMINH CITY ZONE

NGUYEN NGOC PHUC
Faculty of Civil Engineering, Industrial University of Ho Chi Minh City
nguyenngocphuc@iuh.edu.vn

Abstract. Permeability coefficient of cohesive soils is very important for estimating flow of water in the ground
with multi-boundary conditions, specialize in estimating value of saturated soft soils consolidation. In this
paper, Author summarize data base of permeability coefficient of cohesive soil in Mekong delta and make a
comparison with semi-experience equations by some of other Authors. Results in this paper can be used for
estimating value of saturated soft soils consolidation in relation with void ratio changing.

Keywords. Permeability coefficient; Void ratio; Cohesive soils; Quaternary soils.
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