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Tom tat: Nghién ciu vé dong chay ciia nudc trong moi truong dat cd ¥ nghia quan trong dé wdc tinh luu
luong nudc thim dudi dat trong cac diéu kién thuy luc khac nhau: bai toan tinh toan trir lwong dong khai
thac nude dudi dat; bai toan lan truyén 6 nhiém; bai toan cb két dat nén. Mot trong nhirng thdng sb vat ly
chinh trong céc cac bai toan noi trén do6 1a d6 dan thay lec. Noi dung bai viét ndy, tac gia tién hanh so séanh
gia tri do dan thay luc tir cac két qua Thi nghiém thim trong phong véi cac Cong thirc ban thuc nghiém cua
mot sb tac gia. Két qua nghién ciru ndy gop phan bo sung dé tin cay cho viéc sir dung tét hon thong s6 vat
Iy @6 dan thity lyc khi mé phong tinh toan van dong caa nudc dudi dat.

Tur khoa. Do dan thiy lec; Hé s6 rong; Dét roi.

1.CO SO LY THUYET

1.1. Cong thire dinh nghia d dan thiy luc.

Do dan thay luc (thuong duoc goi 1a hé sé tham) duoc dinh nghia 1a van toc trung binh cua dong chay trén
mot don vi dién tich twong wng véi do doc thuy lyc (gradien thay luc) bang 1 don vi [1-5]. Thir nguyén cua
d6 dan thay lyc duoc biéu dién trong hé SI 1a cm/gidy. Do dan thay lyc cua nude dudi dat phu thude vao
mot sé yéu tb: do nhot caa chit long; phan bé kich thudc hat; d6 réng; do nham cua hat dat-khoang vat va
muc d6 bao hoa cta nude trong mdi truong dat; ndng do ion va do day cua cac Iop nudc giita cac hat dat
Sét.

k=X (1)

trong do:

yw: dung trong cta nudc (g/cmd)

n: hé s6 nhét dong hoc ciia nudc (g.s/cm?)

K: hang sb thuc nghiém dugc dit tén 1a do tham tuyét d6i (cm?)

Kenney, Lau va Ofoegbu (1984) da tién hanh cac thi nghiém trong phong thi nghiém trén dat roi
véi kich thudc hat trong cac mau dao dong tir 0,074 dén 25,4 mm [5]. Cac hé ) déng nhét, Cu, cta cac
mau nay dao dong tur 1,04 dén 12. TAt ca céc thi nghiém thdm déu duoc thuc hién & do chdt tuong ddi tr
Di>0,8%. Cac thi nghiém nay cho thiy dong thdm 1a chay tang.

K(mm?)=(0.05+1).D¢ (2)

trong d6 Ds dudng kinh nhém hat (mm) tuong tmg v6i dudng kinh mét ray c6 5% c& hat di qua.

Bang 1: Gia tri do tham khao dan thuy lyc trong dét bdo hoa [5]

Loai dat k (cm/s) k (ft/pht)
Sai san sach 100-1.0 200-2.0
Cat to 1.0-0.01 2.0-0.02
Céat min 0.01-0.001 0.02-0.002
Sét pha 0.001-0.00001 0.002-0.00002
Sét <0.000001 <0.000002

Bang 2: Murc do thay ddi hé sé nhot dong hoc theo nhiét do.
Nhiét do t (°C) Ni°c/Mao’c Nhiét do t (°C) N°c/Mao’c
15 1.135 23 0.931
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16 1.106 24 0.610
17 1.077 25 0.889
18 1.051 26 0.869
19 1.025 27 0.850
20 1.000 28 0.832
21 0.976 29 0.814
22 0.953 30 0.797

Biéu thuc (1) chira rang d6 dan thay luc 1a mot ham cua dung trong va do nhét cua nudc. Vi vay, gia tri
do duoc tir diéu kién thi nghiém phai duoc dan vé diéu kién van dong ctia nude trong moi truong bang biéu
thuc (3).

Ywt® MN-o0
Ko = o To® (3)
Twz00 Mo

Trong diéu kién nhiét d6 thi nghiém & mirc 15°C-30°C, gia tri dung trong cta nudc it thay doi, tic 12 yw® ~
Ywze®. Vi Vay, biéu thirc (3) duoc viét gon nhur sau:

ko =0 Koo @
to

1.2. Cong thikc ban thuc nghiém dd din thay lwc trong dat roi.
1.2.1. Cdng thic cua Allen Hazen.
Tt nhiéu thi nghiém trén cat sach, trang théi roi va dong nhat véi hé sé ddng nhat C, < 2, nam 1930 Allen
Hazen dé nghi cong thic thie nghiém nhu sau:
k (cm/s) = C1.D?, (5)
trong do:
Cu1: 1a hang s6 thay doi tir 1 d¢én 1.5
D1o: duong kinh hitu hiéu 10% (mm)

1.2.2. Cdng thuc cua Casagrande.
k=14 62 ko_gs (6)
trong do:
kosgs: 6 dan thuy luc & hé sb rong e = 0.85
e: hé sé rong cua dat
k: d6 din thay luc cua dat ¢ hé sé rdng e.

1.2.3. Cdng thirc cua Kozeny-Carman.

Y. e
k= - —
Cs SZT2 n "1+e

3

(7
trong do:

Cs: hé sb hinh dang (phu thudc vao dang cua dong chay)

Ss: dién tich bé mat ciia 1 don vi thé tich dét (dién tich riéng)

T: d6 rdi ciia dong chay

yw: dung trong cta nudc

n: hé sb nhét

e: he s6 rong cua dét

Trong thuc hanh tinh todn, Carrier (2003) da hi¢u chinh cong thic (6) o diéu kién 20°C véi ty s6 yw/n €O
gia tri & muac 9.93x10* (1/cm.s)); thong so Cs.T?c6 gid tri xap xi 5.

2 3
— 4 (L)
k = 1.99x10% (S) = )
Vol iy (R) 9
100%
Defr = —; (10)
D(av)i
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trong do:

SF: hé sb hinh dang (thudng c6 gia tri tir 6 dén 8)

fi: 1a phan tram nhom hat gitra 2 ¢& san hat 16n (L) va san hat nho (S)

Dav)i (cm) = [Dvi (cm)]%°x [Dsi (cm)]°® binh quan dudng kinh ¢& hat trung binh
Dvi (cm) duong kinh ¢& san 16n

Dsi (cm) duong kinh ¢ san nho

Két hop céc biéu thirc (7), (8), (9) ta dugc:

_ 4| 100% 1\%2 e
k= 1.99x10% || () .= (12)
0.5 DOS

Nam 2003, Carrier dé c6 diéu chinh lai cong thirc (10) nhu sau:
2

0, 2 3
k= 1.99x10% [—F—| (5) .= (12)

3 i SF 1+e
D?i.4O4XDg.iS95

2.2.4. Cong thuc cua Chapuis (2004). o )
. Cac cong thic trén chq thay d¢ dan thuy luc Ia mot ham quan hé chat ché vai hé s6 rong cua dat.
Gan day, nam 2004, Chapuis dé xuat cong thuc ban thuc nghiém nhu sau:
&3 0.7825
k (cm/s) = 2.4622 [Dlo o (13)
trong do:

D1o: dwong kinh hitu hiéu (mm)

2.2.5. Cong thirc caa Amer va Awad (1974).
Dua trén cac két qua thi nghiém trong phong, Amer va Awad (1974) dé nghi cong thtrc tinh d6 dan
thity luc cho dat roi nhu sau:
- 0.6 N2.32 (Pw
k (cm/s) = 3.5x10~* ( -).cge.p32. (7) (14)
trong do:
Cu: hé s6 dong nhét
D1o: dwong kinh hitu hiéu (mm)
pw: dung trong nudc (g/cmd)
n: hé sé nhét (g.s/em?)
O diéu kién nhiét o 20°C, pw = 1 glem?, n~ ~0.1x10* g.s/cm?2. Vi vay, biéu thirc (12) viét lai nhu sau:

k (<) =35. ( -).Cy6. D257 (15)

2. PAC TRUNG PQ DAN THUY LUC CUA CAC LOP PAT ROI TRONG PIEU KIEN
PIA CHAT MQT SO KHU VUC O TP. HO CHi MINH

2.1. C4u tao dia chat khu vuc nghién ciu.
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Hinh 1: Hinh tru 15 khoan dia chat Khu phuc hop Thép quan sat-Khu d6 thi méi

Tha Thiém [7].
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Hinh 2: Hinh tru 13 khoan dia chit L6 dit A7-Khu ché xuit Tan Thuan [8].

2.2. Pic trung co Iy va P$ din thiiy luc cia cac Iép dat roi khu vac nghién ciu.
2.2.1. Khu phtrc hgp Théap quan sat — Khu d6 thi méi Tha Thiém.
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Bang 1: Gia tri trung binh déic trung co 1y 16p dat roi 4a - Cét bui, mau xdm vang, xam xanh, két cau chit vira dén
chat. S6 lugng mau thi nghiém 74 mau [7]

Cao do xuat | Bé D1o Dao Deo Cu C. |Heé sé | Dung Ty Do am
hién day rong | trong uét | trong | W (%)
(mat/day) trung tu Yw Gs

binh nhién | (kN/md)

(m) €o
-48.19 m 14.21 | 0.010 | 0.103 | 0.218 | 31.8 | 7.0 | 0.587 19.885 2.667 20.6
dén
-62.40 m

Bang 2: Gié trj trung binh ddc trung bién dang va do dan thuy luc I6p dét roi 4a — Cat bui, mau xam vang, xam xanh
két cau chat vira dén chat xac dinh theo TCVN 4200:2012. S6 lugng mau thi nghiém 02 mau UD24 (L6 khoan P-
BH10); UD26 (L3 khoan P-BH7) [7]

Hé s6 rong theo cap &p luc nén p (kPa)
p (kPa) 25 50 100 200 400 800 1600 3200
e 0.564 0.542 0.527 | 0.505 | 0.473 0.431 0.378 0.314
Do dan thiy luc k,.10%(cm/s) theo cap ap lyc nén p (kPa)
p (kPa) - 50 100 200 400 800 1600 3200
ky.10°° (m/s) - 7.07 4,37 2.84 151 0.64 0.29 0.15

Bing 3: Bang tinh do dan thuy luc kv.10-%(cm/s) I6p dét roi 4a — Cat bui, mau xam vang, xam xanh két cau chit vira
dén chat theo cong thirc cia Chapuis; Amer-Awad.

p (kPa) 0 25 50 100 | 200 400 800 | 1600 | 3200
e 0.587 | 0.564 | 0.542 | 0.527 | 0.505 | 0.473 | 0.431 | 0.378 | 0.314
Chapuis 364 | 340 | 310 | 290 | 270 230 190 | 140 | 97,1
Amer-Awad | 814 | 730 | 660 | 610 | 550 460 360 | 250 | 150
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CEE el
| - w55
.| U oI5
i i
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Hinh 3: D dan thuy lyc theo hé s6 rong Lép dat s6 4a — Cat bui, mau xam vang,
xam xanh két cau chit vira dén chat.
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Bang 4: Thong s phuong trinh hdi qui tuyén tinh Lép dét s6 4a — Cét byi, mau xam vang,
xam xanh két cau chat vira dén chat.

Cong thuc ban | H& s goc | Ty & hé s6 goc cua phuong trinh hoi | Ty & hang so tu do cua phuong
thuc nghiém qui ban thuc nghiém so véi phuong | trinh héi qui ban thuc nghiém so
trinh hdi qui Thi nghiém v6i phuong trinh héi qui Thi
nghiém
Amer-Awad 2439.1 57.873 642.27
Chapuis 999.22 23.542 212.39

2.2.2. L6 dat A7-Khu ché xuat Tan Thuan.

Bang 5: Gia tri trung binh dic trung co 1y 16p dat roi s6 4-A cat, xam tro. S6 lugng mau thi nghiém 8 mau [8].

Cao d@XUét Bé D1o Dso Dso Cu C. Hé so | Dung Ty bo

hién day rdng | trong w6t | trong | 4m

(mat/day) | trung tu Yw Gs W
binh nhién | (kN/m?) (%)
(m) €o

-13.67m 4.5 0.006 | 0.163 | 0.541 | 9243 | 8.98 | 0.538 20.465 26.6 18

dén

-18.17m

Bang 6: Gia tri trung binh dc trung bién dang va d6 dan thuy luc I6p dat roi s6 4 — A cét, x4m tro xéc dinh theo
TCVN 4200:2012. S6 lwong mau thi nghiém 06 mau [8].

Hé s6 rong theo cap ap luc nén p (kPa)
p (kPa) 0 50 100 200 400 800 1600
e 0.538 0.507 0.492 0.474 0.456 0.434 0.408
Do dan thay luc k,.10%(cm/s) theo cap ap luc nén p (kPa
p (kPa) - 50 100 200 400 800 1600
k..10° (m/s) - 16.333 | 7.07 4.017 1.733 1.23 0.75

Bang 7: Bang tinh d¢ dan thuy lyc ky,.10°%(cm/s) 16p dét roi 4 — A cét, xam tro
theo cdng thac caa Chapuis; Amer-Awad.

p (kPa) 0 50 100 200 400 800 1600
e 0.538 0.507 0.492 0.474 | 0.456 0.434 0.408
Chapuis 137 121 114 105 96.8 87.2 76.5
Amer-Awad 375 321 296 268 241 211 179

Bang 8: Gid tri trung binh dic trung co 1y 16p dit roi s6 7 - A cat, ndu-nau do. S6 lwong mau thi nghiém 44 mau [8].

Cao do xuat | Bé D1o Dso Deo Cu C. |Hé sé | Dung Ty bo

hién day rong | trong wot | trong | am

(mat/day) trung tu Yw Gs W
binh nhién | (KN/md) (%)
(m) €o

-39.67m >12 | 0.012 | 0.114 | 0.329 | 50.59 | 6.38 | 0.623 19.96 26.67 | 21.34

dén

>-50.0 m
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Bang 9: Gié trj trung binh dac trung bién dang va d¢ dan thuy luc céc lop dat roi 7 — A cat, ndu-nau do xac dinh theo
TCVN 4200:2012. S6 lwong mau thi nghiém 09 miu [8]

Hé s6 rong theo cap &p luc nén p (kPa)
p (kPa) 0 50 100 200 400 800 1600
e 0.623 0.570 0.555 0.538 0.519 0.496 0.469
Do dan thuy luc ky.10%(cm/s) theo cap ap luc nén p (kPa
p (kPa) - 50 100 200 400 800 1600
ky.10° (m/s) - 15.570 6.960 4.370 2.040 1.270 0.860

Bang 10: Bang tinh d¢ dan thay luc ky.10%(cm/s) 16p dat roi 7 — A cét, ndu-nau do theo cong thirc cua Chapuis;

Amer-Awad.
p (kPa) 0 50 100 200 400 800 1600
e 0.623 0.570 0.555 0.538 0.519 0.496 0.469
Chapuis 547 456 431 405 375 341 304
Amer-Awad 1920 1520 1417 1305 1186 1051 905
400 r
"S‘ y = 1508 - 442,71 A 375
%l: 350 [ R‘:09953
5 | A321
= '__.,‘...»-';&"'éss
& 200 I gyat!
Az
150 Y:4525.45X -114.67
. 8 :USBSI ..... B 137
Lha‘PmS E"iﬂ ................
wlo— FE—— B105 114
g6 ER-872
50 L
. y =79.878x - 36.452
Thi nghiém trong phdng R*= 0.9200
0 + + + *
0.4 0.42 0.44 0.46 048 035 0.52 o 0.54
Hé sorong e
Hinh 4: D6 dan thay lec theo hé sb rdng L6p dat roi sb6 4 — A cét, xam tro.
Bang 11: Thong s6 phwong trinh hdi qui tuyén tinh Lép dat roi s6 4 — A cét, xam tro
Cong thuc ban | H&s6 goc | Ty 1é hé s6 goc cta phuong trinh | Ty 1é hang s6 tu do cua phwong

thuc nghiém

hoi qui ban thyc nghiém so véi
phuong trinh hoi qui Thi nghiém

trinh hdi qui ban thuc nghiém so
vGsi phuong trinh hoi qui Thi
nghiém

Amer-Awad 1508

18.878

406.26

Chapuis 465.45

5.83

78.22
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Hinh 5: D6 dan thay lec theo hé sb rdng L6p dat roi s6 7 — A cét, ndu-nau do

Bang 12: Thong s6 Phuong trinh hoi qui tuyén tinh Lép dat roi s6 7 — A cat, ndu-nau do

Cong thuac béan
thuc nghiém

Hé s6 goc

Ty 1& hé 6 goc cua phuong trinh
hoi qui ban thuc nghiém so véi
phuong trinh hoi qui Thi nghiém

Ty 18 hang s6 tu do cua phuong
trinh hdi qui ban thuc nghiém so
V6i phuong trinh hoi qui Thi
nghiém

Amer-Awad 6581.1 104.65 2183.02
Chapuis 1579.4 25.12 410
3. KET LUAN

- Do dan thay lyc tinh theo cdng thic ban thuc nghiém cua Hansen, Casagrande chi c6 thé ap dung cho dat
roi ¢ hat 16n (dam; cudi; soi; san, cat hat to; cat hat trung);

- Cong thirc Chapuis; Amer-Awad |a ham sé mii. Tuy nhién, trong pham vi bién d6i nho cua hé s rong,
qui luat bién doi Do dan thuy luc theo Hé s6 rdng c6 thé sir dung phuong trinh hoi qui tuyén tinh, Két qua
tinh toan cho thay hé sé goc duong thang cua phuong trinh hoi qui c6 su sai khéac 16n so véi két qua thi
nghiém. Trong do, ty 1€ ve hé s6 gdc caa cong thire Chapuis so véi két qua thi nghiém tir 5.83 dén 25.12 va
it bién dong hon so voi cong thic cua Amer-Awad.

- Cong thic tinh d6 dan thay lyc caa Chapuis; Amer-Awad khong chi rd diéu kién ap dung. Qua cac tinh
toan so sanh véi s6 liéu thi nghiém cho thay, gia tri tinh ton bang cong thuc sai khac nhiéu so véi gia tri
thi nghiém. Vi vay, can tiép tuc thu thap bd sung sé liéu va dé xuat cong thirc ban thuc nghiém do dan thay
luc phu hop véi dic diém dia chat khu vuc nghién ciu.
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TO EVALUATE THE HYDRAULIC CONDUCTIVITY COEFFICIENT
OF NON-COHESIVE SOIL IN GEOLOGICAL CONDITIONS OF SOME AREA
IN HOCHIMINH CITY

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

Abstract. Researching underground hydraulic flow is very important for evaluating the water flowing
volume quantity in many different hydraulic conditions, e.g. calculating water volume transference;
pollution transference; consolidation problems. One of the main physical characteristics of soil that is used
in those problems is hydraulic conductivity. In this paper, the author wants to make a comparison value of
hydraulic conductivity is also call the permeability coefficient which got from indoor experiences and semi-
experience equations by some of the foreign Authors. After that, the author means to suggest which
equations can be used for the prediction the hydraulic conductivity in the simulation of underground flow.
Keywords. Hydraulic conductivity (permeability coefficient); VVoid ratio; Non-cohesive soils.
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