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BU 6̂C DAU XAC DINH H E S O CO KET NGANG CUA MOT SO LOAI 
DAT YEU PHAN B 6 P H 6 BIEN 6 D6NG BANG BAC BO 

BANG T H I E T BI CPTU 
NGUYEN VAN PHONG, Truong Dgi hgc Md - Dia chdt 

TA DISC THINH, Vu Khoa hgc vd Cdng nghe- Bg Gido due vd Ddo tgo 
Tom tat: He sd ed ket ngang (Cyi) ciia ddt Id mot chi tieu quan trgng can xdc dinh khi xir ly 
nen ddt yiu bdng phuong phdp thodt nude thdng dimg. Di xdc dinh Ci„ cd thi tiin hdnh thi 
nghiem tieu tdn trin thiet bi CPTu. Ddy la phuang phdp thi nghiem don gian vd hieu qud 
nhimg viec dp dung a Viet Nam cdn hgn che. Ndi dung bdi bdo di sdu Idni ro phirang phdp 
thi nghiem tieu tdn trin thiit bi CPTu vd kit qud nghiin ciru .xdc dinh cdc hi sd thuc nghiem 
vd Ch trin ca sa kit qua thi nghiem cua nhiiu phirang phdp khdc nhau, ddng thdi xdc dinh 
lien hi thuc nghiem giua hi sd thdm ngang vd dimg trong ddt yeu phdn bd phd bien d moi 
sd nai thudc khu vuc ddng bdng Bdc Bd. 

\. Mddau 
Hien nay, khi tien hanh xu ly nen dat yeu 

cho cac loai cdng trinh nhu dudng giao thdng, 
nha xudng, ha tang co sd cac khu cdng nghiep, 
khu do thj mdi va cac loai cdng trinh quy md 
viia va nhd khac. thudng su dung vat tieu thoat 
nude thang dimg nhu gieng cat, bac tham, nham 
day nhanh qua trinh cd ket cua dat. Trong tinh 
toan thiet ke giai phap nay, he sd cd ket ngang 
(C|i) ciia dat yeu la mot chi tieu quan trgng dugc 
sir dung. Viec xac dinh Ch chinh xac va phii hgp 
vdi dieu kien lam viec ciia dat nen khi xay dung 
cdng trinh se dem lai hieu qua cao ve kinh te va 
ky thuat. 

Trong thuc te. chi tieu he sd cd ket ngang 
thudng dugc xac djnh bang cac phuo'ng phap 
thi nghiem trong phdng nhu thi nghiem cd ket 
vdi mau ia\ theo phuong ngang hoac thi 
nghiem tham ngang tren cac mau dugc gia cdng 
dac biet (tao loi cat d giua mau dat rdi xac djnh 
he sd tham theo phuong ngang). Do cac loai dit 
can xir ly khi xay dung deu la dat yeu, khd dam 
bao nguyen trang khi lay va bao quan mlu, cac 
mau thi nghiem nhd, md hinh thi nghiem khdng 
tuong thich vdi dieu kien lam viec thuc te cua 
cdng trinh nen cac phuong phap thi nghiem 
trong phdng cd do tin cay thap. 

De khac phuc nhiing nhugc diem tren, cd 
the lua chgn phuong phap xac djnh Ch bang cac 
thi nghiem ngoai trdi nhu xuyen tTnh cd do ap 

luc nude Id rdng (CPTu), nen ngang hay lap dat 
cac dng quan trac (Standpipe). Trong dd, thi 
nghiem tieu tan bang thiet bj CPTu cd uu diem 
ndi bat nhu tien hanh thi nghiem don gian, gia 
thanh re va phii hgp vdi so' do lam viec thuc te 
cua dat nen khi dugc xir ly. Tuy nhien, phuong 
phap xac djnh nay d nude ta van cdn ban che, 
chua dugc phat trien rdng rai, chu yeu dugc ap 
dung trong cac cdng trinh cd vdn dau tu nude 
ngoai hoac nha thau nude ngoai. Vi vay, viec 
phan tich lam rd thi nghiem tieu tan bang thiet 
bj CPTu va nghien cuu thuc nghiem phuong 
phap .xac djnh Ch cho mot sd loai dat yeu phan 
bd phd bien d ddng bang Bac Bg se gdp phan 
nang cao kha nang ung dung ciia phuong phap 
thi nghiem nay. 
2. Thi nghiem tieu tan xac djnh he so co ket 
ngang cua dat bang thilt bj CPTu 

Thi nghiem tieu tan bang thiet bj CPTu la 
thi nghiem ghi lai su tieu giam ap luc nude 16 
rdng du theo thai gian d do sau thi nghiem. Ap 
lire nude Id rdng dugc do d vj tri mang tham 
cua dau xuyen. Hien nay, mot vai kilu thilt bj 
CPTu dugc phat trien cd tii' 2 den 3 vj tri mang 
tham (hinh 1). Cac thiet bj CPTu d nude ta chii 
yeu diing loai cd vj tri do ap luc nude lo rong 
dat d ngay sau mui cdn (vj tri U2 hinh 1). 

Khi xuyen den chieu sau cin thi nghiem 
tieu tan. dirng xuyen va tien hanh thi nghiem 
bang each theo ddi va ghi lai cac thdng so trong 
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qua trinh tieu giam ap luc nude Id rong du theo 
thdi gian. Cac thdng so cIn xac djnh bao gdm: 
Do tieu tan (U) va thdi gian tieu tan de do tieu 
tan U= 50% (tso). 

U 3 — • £ 

U2 — 

Ui 

Flinh 1. Dau xuyen CPTu 
vdi cac vj tri mang tham khac nhau 

Quy trinh thi nghiem dugc quy dinh trong 
tieu chuin nganh 22TCN 317- 2004 hay tieu 
chuan cua My ASTM D5778. 

Do tieu tan dugc tinh bang ty sd giira ap luc 
nude Id rdng du d thdi diem t vdi ap luc nude Id 
rdng du d thdi diem bat dau thi nghiem: 

u . - u „ , _ „̂̂ ^̂  ^ ^j^ 
U = -100 

trong dd: 
Ut- ap luc nude Id rdng du d thai diem t; 

' uo- ap luc thuy tTnh; 
U|- ap luc nude Id rdng du d thdi diem bat 

dau thi nghiem. 
Thi nghiem tieu tan dugc coi la ket thuc khi 

do tieu tan U= 50% (ggi la U50). Khi can do ap 
luc thuy tTnh thi thi nghiem tieu tan dugc tien 
hanh den khi ap luc nude Id rdng du bang 
khdng (Au = 0). 

Ket qua thi nghiem dugc bieu dien bang 
bieu dd quan he giua ap luc nude Id rdng du (ut) 
va thdi gian (t). Tii' do thj nay, tien hanh xac 
djnh t5o til' gia trj U50 tuong iing (hinh 2). 

n Q 3 sec I Hor izontal consolidated coeff icient (Cj,) (10 ' ' ciTi2''sec] 

G M 
equif3n'ieni 

Test according .^.S.T.M standard D5778-95 

Project DINH VU POLYESTER 

Location : Dinh Vu IZ - Hai Phong 

l^roject no 

CPT no 

Test depll] 

Water level 

2l/6, '2O09 

Soi l ln \es t igat ion by CPTu 

CPTu I 

Hinh 2. Bieu dien ket qua thi nghiem tieu tan bang thilt bi CPTu 
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Tir ket qua thi nghiem tieu tan bang thiet bi 
CPTu. cho phep .xac djnh he sd cd ket ngang 
ciia dat. Theo Torstensson (1977). vdi loai mui 
cdn cd dien tich 10cm" thi Ch cd the dugc xac 
djnh theo cdng thirc: . .,:; 

Ch = 0.00153/t5o. (m'/s). (2) 
Cdng thirc nay dugc sir dung de xac djnh 

nhanh Ch khi chua cd ket qua thi nghiem nen cd 
ket hay nen ba true. 

Theo Teh va Houlsby thi Ch dugc xac dinh 
theo cdng thirc: 

Ch = — - ^ — , ( j ) 
^ 5U 

trong dd: r- ban kinh miii cdn (cm), r" = 3.185; 
T* nhan td thdi gian phu thudc vao do cd 

ket U va loai mui cdn, u'ng vdi U= 50% va vj 
tri mang tham ngay sau mui cdn (U2) thi 
T* = 0,245; 

tso- thdi gian irng vdi U = 50% (s); 
Ir-chi sd do cirng, Ir=E/3Su; (4) 
E- mddun bien dang dugc xac djnh tir thi 

nghiem nen cd ket trong phdng theo quan he 
Aa/Ae; 

Su- sii'c khang cat khdng thoat nude ciia 
dIt. 

Cung cd the xac djnh gan dung Ch theo bieu 
dd ciia Teh va Houlsby [4] nhu hinh 3. 

.J a 
( R a ) C (5) 

r 
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Hinh 3. Xac djnh Ch theo Teh va Houlsby 

Tir he sd cd ket ngang va chi sd nen lai xac 
djnh dugc bang thi nghiem nen cd ket, cd the 
xac djnh he sd tham ngang ciia dat theo cdng 
thirc ciia Balish va Levadoux: 

trong dd: RR- chi sd nen lai: 
y,i- khdi lugng rieng cua nude; 
a'vo- irng suit hieu qua ciia dat. 

3. Ket qua xac djnh Ch ciia mot s6 loai dSt 
yeu phan bo phd biln d' dong bang Bac Bo 

Thi nghiem tieu tan blng thiet bj CPTu 
duoc thuc hien trong dIt biin set va biin set pha 
(thudc he tang Hai Hung- mbQ: ~'hh) d khu 
cdng nghiep Dinh Vu- Hai Phdng va khu .xay 
dung cdng vien Yen Sd- Thanh Tri. Ha Ndi. 
Thiet bj sir dung la loai may xuyen 
Penetrometer lOOkN- TW cua hang GeoMil-
Ha Lan vdi vj tri mang tham U2. Ket qua xac 
djnh thdi gian tieu tan tso (khi U= 50%) dugc 
tdng hgp trong bang 1. 

De xac djnh Ch, vdi thi nghiem tieu tan 
bang thiet bj da thirc hien, cd the sir dung cdng 
thirc (3). van de cdn lai la can phai ,xac djnh chi 
sd do cirng Ir sao cho chinh xac, phii hgp vdi 
loai dat thi nghiem. 

Cd hai each de .xac djnh chi sd nay: Theo 
ket qua thi nghiem CPTu va theo ket qua thi 
nghiem nen cd ket trong phdng ciing vdi ket 
qua thi nghiem cat canh. 
* Xdc dinh Ir theo kit qud thi nghiem CPTu: 

Nhu da trinh bay d tren, Ir dugc xac djnh 
theo cdng thirc (4), trong do E va Su dugc xac 
dinh tir sire khang xuyen dau miii da hieu chinh 
(q.). 

Theo phuong phap cua Senneset [6], E 
dugc tinh theo cdng thuc: 

E = m(q,-Ovo) , ^ (5) 
trong dd: m- he sd lay bang 7- 13 doi vdi dat 
qua cd ket va tir 4- 8 ddi vdi dat cd kit thdng 
thudng; 

Oyo- irng suat tdng ciia dat. 
Su .xac djnh theo bieu thuc: 

S . = ^ ^ ' . (6) 

Trong dd: Nk, la he sd mui cdn, thay ddi tir 
10-20 tuy theo loai dIt. 

Theo kit qua nghien cuu ciia td hgp cac 
phuang phap thi nghiem hien trudng nhu CPTu. 
cat canh (FVT) va thi nghiem trong phdng nhu 
nen cd ket. nen ba true d khu xav dung cdng 
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vien Yen Sd- Thanh Tri. Ha Ndi va khu cdng 
nghiep Dinh Vu- Hai Phdng. chiing tdi da xac 
djnh dugc cac he sd thuc nghiem (chung cho ca 
biin set va biin set pha) ddi vdi tirng khu thi 
nghiem nhu sau: 

- d cdng vien Yen Sd- Thanh Tri: m = 6 va 
Nki = 11 [1], til' dd xac djnh dugc: 

6 ( q t - a , J 
lr = 

, ( q t -g , j 
11 

= 22 

- O khu cdng nghiep Dinh Vu: m 
Nki = 15, til' dd xac djnh dugc; 

5 ( q t - a , J 

5 va 

Ir = 
,(qt-cTvo) 

15 

= 25 

* Xdc dinh Ir theo kit qud thi nghiem nen 
cd kit vd cdt cdnh: 

Theo ket qua thi nghiem trong phdng, E 
dugc ,xac djnh theo ket qua thi nghiem nen cd 
ket va Su dugc xac djnh tii' thi nghiem cat canh. 

- O cdng vien Yen Sd- Thanh Tri, cac gia 
trj trung binh nhan dugc trong cac Idp dat yeu 
nhu sau: E = 13kG/cm^ Su = 0,26 kG/cm^ tir 

- Q khu cdng nghiep Dinh Vu, cac gia tr 
trung binh nhan dugc trong cac ldp dat )'eu la 
E = 18kG/cm-, Su = 0,30 kG/cm^ tii' dd: 

Ir = E/3Su = 20 
Tir cac kit qua tren, nhan thay Ir xac dinh 

theo kit qua thi nghiem nen cd ket va cat canh 
thlp hon til' kit qua thi nghiem CPTu. Nguyen 
nhan la do tinh nguyen trang cua dat khdng bao 
toan tdt. Tuy nhien, vdi cac loai dat yeu d cac 
khu vuc nghien cii'u, gia trj Ir xac djnh dugc 
bang cac phuong phap thi nghiem khac nhau 
thay ddi khdng nhieu va nam trong pham vi sai 
sd cho phep, nen cd the chgn Ir = 22 la gia trj dac 
trung de xac djnh he sd cd ket ngang Ch. Ket qua 
xac dinh Ch dugc trinh bay trong bang 1. 
4. Xac djnh lien he thyc nghiem giu'a he so 
tham ngang (kh) va dirng (k,) 

He sd tham ngang kh dugc xac djnh tii' ket 
qua thi nghiem tieu tan bang thiet bj CPTu theo 
bieu thuc (5). Trong dd, chi sd nen lai dugc xac 
djnh theo ket qua thi nghiem cd ket. Ket qua 
xac djnh kh dugc cho trong bang 1. 

He sd tham dung ky dugc xac djnh tii' thi 
nghiem nen cd ket trong phdng. Ket qua xac 

Jd: Ir 

STT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

= E/3Su= 17 
Bang 1. Ket qua xac c 

Loai 
dIt 

Biin 
set 

Biin 
set 
pha 

Dia diem 

KCN Dinh Vu-
Hai Phdng 

Yen Sd- Thanh 
Tri, 

Ha Ndi 

KCN Dinh Vu-
HPhong 

Yen Sd- Thanh 
Tri. Ha Ndi 

jnh Ch va 

Hd 
xuyen 

DCTu-1 
DCTu-1 
DCTu-2 
DCTu-3 
DCTu-4 
DCTu-4 

PZ2 
PZ4 
PZ4 
PZ5 
PZ5 

DCTu-1 
DCTu-3 
DCTu-4 

PZl 
PZl 
PZ2 
PZ3 
PZ3 

dinh kv dugc cho tron 
kh tir thi nghiem tieu tan trong biin 

Chieu sau 
do tieu tan 

(m) 

14,9 
8,9 
13,9 
11,5 
10 
13 
5 
6 
12 
4 
io' • 
9 

6,9 
5 
9 
15 
11 
8 
14 

Thdi gian 
tieu tan tso 

(s) 

3793 
1390 
3155 
2104 
2280 
2877 
5808 
1875 
2956 
8035 
3420 
1183 
1079 
962 
1130 
180 
1422 
1225 
1030 

He sd cd ket 
ngang C,, 

(IQ-'cmVs) 

0,96 
2,63 
1,16 
1,74 
1,61 
1,27 
0,63 
1,95 
1,24 
0,46 
1,07 
3,09 
3,39 
3,80 
3,24 

20,33 
2,57 
2,99 
3,55 

I bang 1. 
set va biin s et pha 

He so 
tham 

ngang k,, 
(]0"'cm/s) 

0,19 
0,86 
0,24 
0,44 
0,47 
0,28 
0,37 
0,94 
0,30 
0,33 
0,31 
1,00 
1,42 
2,21 
1,04 
3,93 
0,68 1 
1,08 1 
0,74 

He sd tham 
dung kv* 

(IQ-'cm/s) 

0,17 
0.39 
0.16 
0,38 
0,41 
0,27 
0,17 
0,53 
0,21 
0,17 
0,40 
0,51 
0,46 
0,41 
0,88 
1,39 
0,90 
0,91 
0,90 
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Tir cac cap sd lieu he sd tham theo 
phuong ngang \a theo phuang dimg. tien hanh 
xa\ dung quan he thuc nghiem (kh- k^) nhir 
hinh 4. Ket qua cho thay. chiing cd mdi quan he 
tu\en tinh nhung do chat khdng cao. Tuy nhien. 
de xac dinh chinh xac ve quy luat va do chat 
cua mdi quan he na\. can phai tien hanh ddng 
bd nhieu thi nghiem vdi cac phuong phap khac 
nhau. tir dd xac lap quan he tuong quan giira 
chung. 

K„( ia cm/s) 

Kv(10"'cm/s) 
0 00 0 20 0 40 0 60 0 80 1 00 

Hinh 4. Lien he thuc nghiem giira kh va k, 

4. Ket luan 
- Thi nghiem tieu tan bang thiet bj CPTu 

la mot phuong phap thi nghiem don gian. nhanh 
va phii hgp de xac djnh he sd cd ket ngang Ch 
cua dat \eu. Tuy nhien. khi tien hanh xac djnh 
Ch tir thi nghiem na\. can thiet phai xac djnh 
cac he sd thuc nghiem cho tiing loai dat. 0 khu 
xa> dung cdng vien Yen Sd- Thanh Tri. Ha Ndi 
va khu cdng nghiep Dinh Vu- Hai Phdng thudc 
ddng bang Bac Bd. chi sd do cung Ir de xac 
djnh Ch ciia loai dat yeu phan bd phd bien la 
biin set va biin set pha xac djnh dugc la 22. 

- Kit qua nghien ciru thuc nghiem cdn cho 
thl\ giira he sd thlm ngang kh dugc xac djnh tir 
kit qua thi nghiem tieu tan bang thiet bj CPTu 
va he sd thlm dirng k, dugc xac dinh tir thi 
nghiem nen cd kit trong phdng cua loai dat 
nghien ciru cd mdi quan he tu}en tinh nhung do 
chat khdng cao. 
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SUMMARY 
The initial resunlts for determining coefficient of horizontal consolidation by dissipation test and some 

experimental coefficient of soft soil in Bac Bo delta 
Nguyen Van Phong, University of Mining and Geology 

Ta Due Thinh, Ministiy of Education and Training 
Dissipation test is a simple and effective method to determine coefficient of horizontal 

consolidation (Ch). but its application is limited in Vietnam. In soft soil treatment b\ Vertical Drain, 
coefficient of horizontal consolidation is very important parameter. This article presents method of 
dissipation test and bring out experimental coefficient to ditermine C|, of soft soil in Bac Bo delta. Some 
experimental relations in researched areas is brought out simultaneously. 
"S^j.uci\ phan b\en: Nguyen Viet Tinh Z • 
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