M6t s6 suy nghi vé tiép can cac bai toan Dia k§j thuat

theo phwong phap va cong nghé hién dai va hé qua cua né

Nguyén Céng Man*

About modern methodology for solving geotechnical npoblenis
and its consequence

Abstract: The paper introduces and analyses, in detail, a modern
methodology for solving geotechnical problems using the Burland

triangle.

By analysing some of the outputs obtained from Geotechnical

Numerical Model Softwares to solve geotechnical problems in

the last seven years, the paper provides information on the as
well as shortcomings of the numerical model tools and

ina

suggesting_ that the models have mostly shown its preeminence
dressing the problems.

The paper also provides recommendations on how to actively
and rationally make use of the geotechnical softwares to solve

the geotechnical

problems and projects for not only effectively

contributing to scientific researches and in practices but also for
discovering previously unknown physical processes so that to
deepen knowledges of the users, aiming at accumulating more
well-winnoved experiences suggested in the core of the Burland

triangle.

Finally, the paper recommends that it would be helpful to facilitate
students to access to the geotechnical softwares, a numerical model
tool, in order to exercise thinking and skill of research in the process

of trainning himself.

1. M& dau

Trong céac bai bao céng bd nam 1996[1],
1997[2], 1998[3], 1999[4] va 2000[5] tac gia
da tdng quan nhirng phat trién trong linh vuc
Dia ky thuat vé& méat nghién clru khoa hoc —
phuc vu sdn xuat va dao tao, ddng thodi co
néu mot sb y kién vé cai tién gidng day - dao
tao vé dia ky thuat tai Viét Nam.

Bén canh do, tac gia da tan dung quan hé
qubc t& tiép nhan duoc mot s& phdn mém
thwong mai va dao tao vé Dia ky thuat dé phd
bién & Viét Nam, nhv SAGE CRISP (Anh, 1-
1997) GEO-SLOPE OFFICE nay goi la GEO-
STUDIO 2004 (Canada, 12-1997 ) , PLAXIS (Ha
Lan — 10 - 2001), TALREN (Phap) va mét sé
phan mém Dja kj thuat phuc vu dao tao nhw

Trwong Dai hoc Thay loi
177 Tay Son - Bong Pa - Ha Noi.
Tel/Fax: 8528512/8522201

CATIGE for Windows (Australia), bd phan mém
clia GS. A. Verruijt (IHE - Delfft) GeotechniCAL.
do mét nhom 23 trwdng BDH Anh 1ap.

Téac gia cling da cong tac voi mot sé dong
nghiép trong nwéc mé cac I1&ép chuyén dé (23
|&6p) dé gidi thiéu vé Co hoc dat khéng bao hoa
va co s& |y luan - st dung bd phan mém GEO-
STUDIO 2004 cho cac hoc vién cao hoc, cac
can bd ky thuat xay dwng tai cac Vién nghién
clru, Cong ty Tw van xay dwng, dong thoi
hwédng dan mét sé hoc vién cao hoc l1am luan
an TS, ThS c¢6 khai thac cac phan mém GEO-
STUDIO 2004, PLAXIS nhw nhitng mé hinh sb
dé tiép can cac van dé nghién ctru clia luan an.

Ngoai ra, tac gid cling dwgc moi thdm
dinh — phan bién cac db an thiét ké, luan an
tién sy, Thac sy trong d6 c6 sl dung cac
phan mém dia k¥ thuat néu trén.

Qua cac hoat dong do, tac gia da cé moét



s6 nhan thirc thuye té vé hiéu qua cua viéc ap
dung tién bd khoa hoc céng nghé Dia ky
thuat trong thoi gian vira qua va rut ra dwoc
mot sb bai hoc thuc té.

Trong bai bao nay, tac gid mudn néu mot
sb y kién vé nhirng két qua do.

2. Tam giac bia co hoc Burland va
céng nghé hién dai tiép can cac bai toan
bKT

2.1.Tam giac Dia co’ hoc Burland

Nam 1987, Burland da doc Bai giang
Nash: “Giang day Co hoc Pat — mét quan
diém riéng” [6][7], trong d6 da néu khai niém
vé “Tam giac Co hoc D4t” va sau nay da
duoc cai tién them[8][9] (Hinh1) nham lam
sang té bdn ndi dung khac nhau sau day khi
tiép can cac bai toan vé Co hoc bét:

e) Mat cat khoi dat;

f) Ban chat cua dat;

g) M6 hinh héa va phan tich;

h) Kinh nghiém tich IGy.

Theo Burland, nhirng khé khan khi sinh
vién va ky sw tiép can cac bai toan Co hoc
dat sé& giam di khi bdn méat néu trén duoc
nhan biét va l1am ré. Bén ndi dung nay can
duoc tiép can riéng ré hop ly, song ching
lai c6 lién quan chat ché v&i nhau, do vay
néu bdo ddm cac mét trén cua “tam giac Co
hoc D&t” dwoc dwoc dong bd - “can bang”
(in balance) thi bat ky bai toan Co hoc Dat
nao cling s& dwoc gidi quyét thanh céng.

DAt da déu la cac san vat ty nhién
lich str, cé cac dac diém va phuwong
phap luan nghién ctru twong tw nhau,
do vay theo tac gia bai bao nay, cé thé
m¢& rong khai niém trén thanh “Tam
giac Dia co hoc ” Burland, dung chung
cho viéc nghién ctvu — tiép can cac bai
toan trong ca hai méi trwdng dat va
da.
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Thi nghiém trong
phong, hién trudng,
quan sat
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Hinh 1. Tam giac co hoc dat Burland
(Tam giac Dja co hoc Burland - Theo dé
nghj cua tac gia bai bao)

Mat cat dat da - dinh 1 cda tam gigc. Khi
tiép cén bat ky bai toan dia co hoc nao,
viéc dau tién cén biét la mat cét dia chat.
Quy pham ciing da quy dinh ré rang van dé
nay. Dé c6 dwoc mat cét dia chat chuén
xac, thuong dung céac céng cu truyén théng
nhw khoan dao, dja vét ly,.... Néu cé duwoc
100% nén khoan hay méau dét trong mot hé
khoan, va cé dwoc cac tru hinh cac hé
khoan néu trén véi vj tri va khodng céach bb
tri hop ly trong khu vire cong trinh, thi chac
chédn sé c6 dwoc mét cét dat dé yéu cau du
tin cay.

Gan day, phuong phap “3D Televiewer
logging”’[10] c6 thé cho thay trang thai cua
khéi dat theo ba chiéu nén rat thuan lgi cho
viéc 1ap tru 16 khoan (Hinh 2).

Song trén thuc té, do nhiéu ly do khac
nhau, nén dinh th& nhat ctia tam giac trong
mot sb trwéng hop khéng dwoc coi trong,
do vay da gay nhiéu khé khan va lang phi
trong xay dwng.

Tinh chéat dat dé - dinh 2 cua tam giéc.
Bao gém céc dic trung véat ly va co hoc
cuia dat da, thuong dwoc xac dinh trong
phong thi nghiém, & hién trirong hodc suy
tir thi nghiém hién trwdng qua céc biéu
thiee ban kinh nghiém. Hién nay céng nghé
do dién t&, siéu &m va céc phdn mém
chuyén dung cho thi nghiém trong phong
va hién trvong da giap c6 dwgc cac sé lidu
dau vao vé tinh chét co ly dang tin cay.

Tuy nhién dbi véi mot sbé théng sd co
hoc theo mdé hinh Cam - Clay trong Co hoc
DAt trang thai t&i han nhu M, (, k, (, v[11]
hodc theo mé hinh dat khéng bdo hoa nhw



ham tham, (b, d6 hat dinh,... thi hién nay &
trong nwéc chwa co diéu kién thwc hién.

Trong phdn mém SEEP/W, ham thdm da
duoc |ap s8n cho mot s6 loai dat thwong
gap[12], can bo dia ky thuat nhiéu kinh
nghiém va théng thao st dung phan mém
nay co thé lwa chon hop ly cho bai toan
cla minh.

M6 hinh héa - dinh 3 cda tam giac. Mé
hinh héa & day co thé la mé hinh khai
niém, mé hinh vat ly rat gon hodc & ty Ié
1/1 hay giai tich. Hién nay do sw phét trién
manh cta méy tinh va céc phdn mém
chuyén dung, nén vai tro cida mé hinh toan
- giai tich déng vai tré quan trong trong viéc
tiép cén céac bai toan Dja ky thuét.

Can chu y rang md hinh bao gio cling
mang tinh don gidn hoa diéu kién thuc té,
song lai phai md phéng sat dung ban chét
vat ly téi mire can thiét, d& co6 thé phan anh
dwoc nhitng co ché co ban cua thyuc té.
Néu lam dwoc vay, mé hinh sé khéng chi
giup ta dw tinh dinh lwong ma con cho biét
day da hon qua trinh va ban chéat vat ly xay
ra trong twong tac gitra két ciu va méi
trwdng dat da.
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Hinh 2. Khéi dat truéc va sau khoan phut
quan sat bang Televiewer 3D.

Kinh nghiém tich Idy c6 chon lpc - nhan
clia tam giéc. Quan diém Burland yéu céu
phai phan tich danh gia téng thé dé tin cay
ba thanh phén trén trén co s¢ kinh nghiém
tich Iy c6 chon loc, da tiép nhan duoc trong
thurc té nghé nghiép cta minh.

Qua th&r nghiém trong thuc té, hién nay
tam giac Dia co hoc Burland da duwoc gidi
Dia ky thuat Quéc té thira nhan va hién dang
tiép tuc dwoc bd sung hoan chinh cung voi
s phat trién ciia nganh hoc nay[8][9].

2.2.Phuong phap luan hién dai nghién
ctru dia ky thuat

Tw tam giac Pia co hoc Burland, cé thé
néu so do tiép can céac bai toan Dia ky thuat
theo so’ d6 sau (Hinh 2)

1 2 3

‘ Khao sat bai toan vat Iy H Lap mé hinh toan hoc H Gidi : PP tinh & MT ‘

v v v

Binh tinh cac QT vat Iy & _.‘ Lap hé PT dinh lidng H Mo phéng Iy thuyét
tuong tac

Hinh 3. So db tiép can céc bai toén




Dia ky thuat

Hinh 4 néu mdt vi du tiép can mét bai toan
phan tich thdm theo trinh tw so' d6 trén[12].

DPé c6é duoc sw trung khép gitra két qua
phan tich va quan trdc néu trén, can xac
dinh dwoc ding mat cat dia chat (dinh 1),
hé sb thAm (dinh 2), chia lwéi phan t& hop
ly va d&c biét diéu kién bién nhw da néu
(dinh 3), hay néi cach khac can phai biét
triru twong hoa dé lam don gian hoa thuc té
phtrc tap.

Trong vi du trén, mé hinh sb con cé thé
phat trién tim hé cac dudng thdm, luvu luong
thdm qua mdt mat cat bat ky va ho cac duong
dang gradien tuy theo yéu cau cla bai toan
dat ra.

7] Glacial depostts and alluvium T
D Clay, sitt

B2 sandy materials
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Hinh 4. So dé giai bai toan thdm
(John Krahn, 2003)

3. phan tich mét sé bai toan Dia ky
thuat trong thuc té
3.1.Ding phan mém SEEP/W V.5 kiém
tra bai todan tham qua twong cor
Qua thi nghiém mé hinh twdng c,
Craig (1995)[14] da cho biét, khbi dat
ABCD ké bén twéorng ctr phia ha luu,
c6 bé réng d/2 dé bj mét 6n dinh vé
thdm va khéng chéng dé& ndi tworng do
gradien cot nwéc thdng dirng JV
hwdng [€n gay ra (Hinh 5).

d/2

Hinh B

K = 6,5x10-5

T

Tang khéng



thé thdy rdng, bang mé hinh toan cé thé lap
duoc cac trwong dic trwng dong thdm mot
cach chinh xac va day dd, nhd do cé thé goi
ra gia tri cac yéu td dong thadm tai bat cw
diém nao trong trwdng thAm dang xét. Viéc
dung thi nghiém mé hinh vat ly & day, c6 thé
la khéng can thiét nira.

XY-Gradient vs. Distance

0.4
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Diéu nay c6 thé dwoc kiém nghiém 00! ; + |

bang phan mém SEEP/W theo so db
tinh toan néu trén hinh 6.

Distance

Hinh 7 cho hé cac dworng thdm —
vecto thdm va duwéng dang thé, hinh 8
cho bién thién gradien thAm doc theo mat
day hé dao va dac biét hinh 9 cho duwéng
phan bd gradien thAm thdng ding doc
theo mé&t ngang D-D dau dwdi ban cir

Hinh 8. Buong phan bé gradien tham
doc theo mat day hé dao

Y-Gradlient vs. Distance
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Hinh 7. Hé dwong tham va dwong dang ap d/2 = 2m

Két qud xac dinh & day phu hop véi thi
nghiém do Craig da thwc hién, nhwng cho
két qua chi tiét va tdng quat hon. Do vay cé



Hinh 9. Puwong phén bé gradien thdm théng
dirng hwong Ién doc theo mat ngang D-D
dau dwdi trong ctr ha lwu

3.2. Dung phan mém SIGMA/W V.5 kiém
tra (rng suat — bién dang nén thap da
Thién Tru (Chua Huwong).

Dé. Sau khi vién tich, kim quan cua
Thuwong toa Thich Vién Thanh da dworc
quan tai Thién Tru - Hwong Tich (Hinh 10).
Dé twdng nhé céng on cua Ngquei, Nha
Chua dw dinh xay thap da "chéan tinh" Ién
trén v&i cdc cdu héi va yéu cau dit ra la:

- Pija chat nén c6 bdo dam cho sw lam
viéc binh thuwéng va bén virng - vinh clru cho
thap khéng?

-Trong qua trinh thi céng, han ché t&i
mirc t6i da anh hwéng téi kim quan da dat
trwdc, mat khac danh gia xem sau khi xay
thap, c6 bao dam sy yén tinh cho Hoa
Thwong?

- Khéng dung cbt thép dé xay mong
thap.

Tiép can. Tap hop mét sé chuyén
gia tw nquyén lam viéc nay nhw
mot cong tac tur thién.

<— 2,60m —>
Bé méng /l\
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Hinh 10. So d6 mét bang méng vi tri dat
kim quan cua Thuwong toa Thich Vién Thanh
Thién Tru - Chua Huwong

Bute 1. KS Hoang Khéc Bé va KS.
Vi Minh Son dung PP DBja vat ly —
Khtc xa, dia chan, két hop h6 dao - do
vé hién truong dé Iap mat cat dia chét,
cung cap cac déc trung co ly can thiét
(Hinh 11), Bang 1. Mot sé déc trung co
ly cén thiét cta cac méu dat da duoc
thure hién tai Phong thi nghiém Dja ky
thut thuéc CT Twvan XD TL 1.

Buéc 2. Lap mé hinh sé theo PTHH
va phan tich (Hinh 12, 13).

Két qua phan tich dwoc néu trén cac hinh
14 va 15.
Két luan.

1. Trong pham vi dat kim quan,
chuyén vj dirng trung binh dy tinh I&n
nhét chi bang khodng 3mm (Hinh 14a)
va ap suéat dat 1én nén kim quan gan
nhw bang 0 (Hinh 14b).

2. Sau khi xay xong thap, dy tinh
dd nghiéng truc thap so voi dwong
thadng drng chwa day 1 do, va dinh
thap chuyén vi ngang vé phia Subi
Yén khoéng 1/2 cm.

Tw cac phan tich trén thay rang kim
quan bao dam yén tinh va céng trinh
thap bao d&m &n dinh au dai.

Hinh 16 cho anh chup thap sau khi da



hoan thanh va nhém chuyén gia chinh thuc suét va chuyén vi dwdi nén cong trinh.

hién Tuy nhién trong trwdng hop nén gdm
nhiéu I&p dat da khac nhau, viéc lam
3.3. Diing SIGMA/W V.5 phan tich bai nay réat bi han ché. Ngay nay véi cac
todn nén hai Iép cho giang day. phan mém chuyén dung, viéc xac dinh
Trong dau va gilra — cudi thé ky ing suét — chuyén vj trong truwéng
trwdc, nhidu cb gang tap trung lap cac hop nén thanh tr& nén vé cung dé
bang — biéu dé tra cac hé sb tinh trng dang va nhanh chéng.

Hinh 11. Khdo séat phan xa dia chén va do vé hién truong

Bang 1. Cac dac trwng co ly tinh toan cta dat da [1kG/cm2 = 100 kPa]

£ e N M6 dun Trong Goc | Luwc dinh
Toc dé truyén .~ _z . |lweng don i .
<6na E Hé s no vi ( ma sat| donvic
Tén 16p dat da . /Sec;) (kPa) | hong (| (e | rong (| (kPa)x10
x102 0 (do) 2
1. L&p pht hdn hop sét -
l&n san séi (1) 1,2x102 0.35 1,82 15 0,18
2. L&p dat da hén hop 1200 - 1400 | 2,8 x102 0,34 2,1 22 0,40
(2)
4. Lé&p da voi phong 2700 — 3000 11,5 0,331 2,33
hoa nirt né nhe (4) x102
5. Da voi nguyén khoi 5600 6,11x103| 0,317 |2,76/2,74*
rén chéc (5)
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Hinh 12. M6 hinh héa - lugi PTHH nén dét kim

Hinh 13. Phéan tich trén MTDT
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Hinh 16. Thap da Chéan Tinh - Thién Tru sau khi hoan thanh va nhom chuyén gia

1. Truong hop nén cé I6p cing
nam dwdi (Hinh 17)

Hinh 18 biéu thi cac két qua xac dinh
trwong ng suét va chuyén vi theo
SIGMAW V.5.

D = 10m >|

p = 100kPa

_ x £ E1l =3 x103 kPa
H=5m Tang dat (1= 0,42

A

"

Tang da E2= 4 x107 kPa
(2=0,30

Trong trwwdng hop nay co sw tap
trung trng suét tai dinh I1&p clrng nhw
cac sach gido khoa vé Co hoc dat
thwérng néu nhwng véi cac bang biéu
tra clru rat han ché.

Cho so db tinh toan néu trén hinh 17.
Phan tich rng suét — bién dang ding trong
trwdng hop nén hai lop: 16p trén mém, 1&p dudi
crng



Nén hai I&p — Lép duédi cirng

Nén déng chat
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Nén hai I&p — Lép duéi cirng
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a. Puong déng ung suét va vecto chuyén vj
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Hinh 18

3.2 Truong hop nén c6 I6p mém theo SIGMA/W V.5. Trong trwong hop
nam dwdi, tai trong léch tam (Himh nay co s giam trng suat tai dinh 16p
19) mém nhw cac sach giao khoa vé Co

hoc dat thwdng néu nhung véi cac

Hinh 20 cho thay cac két qua xa : . % £ S
in cho thay cac ket qua xac bang biéu tra clru rat han ché.

dinh trwong (rng suét va chuyén vi

360kN/m

' Lop 1: E1=15.000kPa ; (1 =0,32; h1 =2,50m
hl= Lép 2: E2 = 3000kPa; (2 = 0,45; h2 = rat day;
L&p trén cieng, 16p dwdi mém
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d. Phan bé chuyén vj dirng doc theo mét day méng

Y-Total Stress vs. Distance
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b. Phén bé g suét téng (z tai mat déy méng

Vay trong gidng day co hoc dat da hién
nay nén tao diéu kién dé sinh vién co6 co
hoi lam quen véi cach tiép can mot bai
toan dia ky thuat theo phwong phap hién
dai qua d6 hiéu dwoc diy da cac qua
trinh vat ly xay ra (toan canh trwong (rng
suét — bién dang sinh ra trong nén do cac

tai trong ngoai tac dung trong vi du trén),
dé chinh 1a mét cach rén luyén tw duy vé
mat phuwong phap luéan khoa hoc ciing
nhw ndm bat quy luat khach quan va dbi
m&i tw duy hang ngay khi tiép xuc véi bai
toan dat ra vé chuyén nganh qua con
duwdng tw dao tao.



Y-Total Stress vs. Distance Y-Total Stress vs. Distance
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Hinh 20
c. Phan bé Umg suét téng (z doc theo mét thdng dirmng qua tdm méng

3.4. Dung Seep3D Iwa chon giai phap ] i o o
SL’P Iy thé'm né“n dé Ha‘ N(.'ji tru:é,ng hgyp cé khac nhau: TH 1. khong SV Iy, TH 2. st |y

ting cét théng véi séng (Hinh21 )[15] bang trong hao va TH 3 st Iy bang giéng
Day 1a mot trweong hop kho st ly. Dwdi giam ap dat cach nhau 30m theo hang doc

chan dé phia ddéng. Bang 2 cho céac sb liéu

day néu két qua so sanh ba giai phap diing dé kidm toan

Bién phap ja co cua

. Tang khong thim s
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Hinh 21

Bang 2. Céc s liéu dung dé kiém toan
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Hinh 22. Céc vung dang ép - TH 1.
Khéng xtr ly

Cac két qu,é phan tich dwgc néu trong cac
hinh tir 22 den 24

Cac hinh 25 va 26 cho cac dwdong phan
bb cot ap tai dinh va day tang pha khéng
tham.

Tw cac két qua da néu thay rang trong
trwdng hop nay, giai phap giéng giam ap cé
hiéu qua hon so v&i gidi phap twdng hao
chdng thdm.

+13.4 150, +15
. I&I m —>| m

Vi m=2/’LN=3 \|/

Lfmg / 8m 1 ] 4m
125 SOES . ) . Téang phu /I\
=l4om Tuong hao benton Téng cat
-25m

phia dong, cot ap la 11m

h, ~ 11,39m

=z

<«

Hinh 23. Cac ving dang ap - TH 2.
Xtr ly bang twong hao chéng tham

Trong khodng 5 - 7 ndm gan day, cac
phdn mém dia ky thuat chuyén dung nhw
GEOSTUDIO - 2004, PLAXIS,... da duwoc
phd bién réng rai trong cac trudng Paj hoc
Thay lgi, Pai hoc Xay dwng, Pai hoc Giao
thong — Kién tric va cac co quan san xuét -
nghién ctru, do vay chéat lwong cac dd an
thiét k&, luan van thac sy, luan an tién sy
cling nhw cac dé tai nghién clru khoa hoc
cda sinh vién, d an thiét k& ctoa cac ky sw
san xuat ngay cang dwoc nang cao.



dn xét: Tai chan dé phia dong, cot ap la 6,5m
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Hinh 24. Céc ving dang dp - TH 3. St ly
bang giéng giam ap, khoang cach giéng
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Hinh 25. Biéu dé quan hé gitra cét nuéc
thdm tai dinh tdng phu doc theo dé tai mét
cét tir séng sang doéng trng véi cac gidi phép
xwr ly khac nhau

4. Nhan xét va két luan

4.1. Trong diéu kién hién nay, tam giac
Dia co hoc Burland da huwéng dan nguodi lam
cobng tac Dia ky thuat thyee hién mét phwong
phap luan hién dai dé tiép can cé hiéu qua
cac bai toan dat ra trong dao tao, nghién cutu
khoa hoc va san xuét.

Thuc té & nwéce ta da cho thay
nhiéu céng trinh bj sy cd vé mat dia
ky thuat 1a do khéng tuan tha dang ndi
dung va trinh tu tiép can dw an theo
cac ndi ham cutia tam giac Dia co hoc
Burland;

4.2. Cac phan mém Dia ky thuat chuyén
dung hién nay chinh la cac cong cu mé hinh
s6 manh, ching |a cac bang tinh dién t& cé
kha nang thwc hién cac phép tinh Ion va
phirc tap ma con ngudi khéng thé thyc hién
duwoc.
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Hinh 26. Biéu d6 quan hé gitra cot nuéc
thdm tai déy tdng phu, doc theo dé tai mét
cét doc dé noi co I8p dat giéng gidm ap va
trong hao trng voi cac trirong hop tinh toan.

Do [a mét cdng nghé tinh toan maoi
trong Dia ky thuat, né c6 thé mo
phdng cac qua trinh vat ly xay ra trong
tw nhién mot cach chinh xac ky diéu
néu ndi ham clia tam giac Dia co hoc
Burland dwoc quan triét day du.

So v&i md hinh vat ly, mé hinh sb
co moét s6 wu viét sau:

- Linh hoat hon, vi du thiét 1ap nhanh, cé
thé mé phéng nhiéu loai kich ban thuc té,
diéu kién bién khac nhau, khéng can dén
diéu kién twong tw vé trong lvong;

- Hiéu qua hon, vi du c6 thé cung cip
théng tin dau ra tai bat ky diém nao trong cac
mat cat (md hinh vat ly thwong chi quan séat
dwoc phia méat ngoai), khéng gay tén hai
than thé cho nguoi 1ap md hinh, diéu cé thé
gap trong xay dwng mé hinh vat ly theo ty 1
1/1.

Tuy nhién ciing can thay rdng md
hinh s hién nay khéng phai khéng c6



han ché nhw: con bi han ché trong viéc
mo hinh héa cac qua trinh héa ly (anh
hwéng cla thay dbi nhiét do trong bai
toan thAm hay bién déi thanh phan hoa
hoc trong bai toan lan truyén vat 6
nhiém), v.v...

4.3. Viéc khai thac cé hiéu qua hay khong
cac phan mém Dia co hoc la do ngudi st
dung quyét dinh.

Chinh qua viéc sir dung va phat trién cac
md hinh sb trong cac phdn mém chuyén
ding ma ngudi st dung co thé hiéu sau sac
hon cac qua trinh vat ly dién ra trong cac van
dé chuyén mén cla minh, cho phép nguoi
str dung kham pha nhirng qua trinh vat ly
chwa biét, 1am sau séc thém kho kién thirc
tich lGy cho ban than.

Qua trinh néu trén cling chinh la qua trinh
tw dao tao, do vay can cai tién ndi dung va
phwong phap gidng day Co hoc dét tir khau
ly thuyét dén thwc hanh dé& bdi dwdng cho
sinh vién tw duy I6gic hién dai tiép can cac
bai toan dia ky thuat theo mé hinh sé. Vi du
vé bai tap, c6 thé thay dung cac bang biéu
lap s&n cla thé ky trwdc bang cac phan
mém chuyén dung cho hoc sinh nhw trong vi
du néu trén.

4.4. Nén tan dung khai thac cac
phan mém Dija k§ thuat nhu mét cong
cu mé hinh sé thay thé mé hinh vat ly
trong trwerng hop cho phép, dé dw
tinh cac kha nang cé thé xay ra cho
cac dy an trong nghién ctru khoa hoc
ho&c lwa chon gidi phap trong thiét ké
san xuét.

N6 ciing c6 thé dung rat hiéu qua dé
quan ly, stra chira cac céng trinh hién
c6. Bay co thé ciing la mot su thé hop
ly dé tiét kiém thoi gian va cong strc
cho ngw&i lam khoa hoc hoac san XUét.
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The results of testing bearing capacity and other parameters of soil-cement columns

was created by jet-grouting method
Abstract: while searching for technological solution to repair downgrading hydraulic structures, the
researcher team of the Vietnam Institute for Water Resources have found jet-grouting method, one the most
advance ground improvement techniques. The first application of jet-grouting method in Vietham was
executed by the Hoa Lac high tech Centre of the Vietnam Institute for Water Resources in June 2004. With
the successful applications in some projects in Vietnam, the method proved to be highly effective in such
type of projects, where both of ground bearing capacity and permeability are to be addressed. It also
suggests a much wider range of applications, particularly in improvement of foundation for building, roads,
bridges, harbors and tunnels, structures and so on.

This paper will introduce the results of testing bearing capacity and other parameters of soil-cement columns
and comparing these results with other.





