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Bai bdo nay d& cap dén viéc thuc hién thit nghiém tdi treo dé tiéu nude bin thai tai hd Powai, Mumbai, An
b4. Tui treo va san cong tac duoc ché tao tai phong thtt nghiém vét liéu dia ky thuat téng hop tai IIT Bombay.
Céc tinh chét ctia dAt va vai dia k§ thuat dugc bao cdo. Dya trén thit nghiém tii treo, tbc d6 dong chay ctia
vat liéu biin va muc nwde duge ghi lai trong moét khoang thoi gian cu thé. Phén tich phwong phap phin ti
hitu han (FEM) st dung PLAXIS da duoc stz dung dé phan tich éng dia k§ thuat vai dia k§ thuét. Két qua thi
nghiém cho théy viéc lva chon ding loai 6ng dia ky thuat va vat liéu lép déy 1a rat quan trong tai hién truong
cho dv én.

ABSTRACT

Geotube
Plaxis
FEM

The present paper addresses the performance of a hanging bag test for dewatering of slurry sludge at Powai
Lake, Mumbai, India. The hanging bag and working platform were fabricated at the geosynthetics testing
laboratory atIIT Bombay. The properties of soil and geotextile geotube are reported. Based on the hanging
bag test, the flowrate of slurry material and water level are recorded at a specific time period. The finite
element method (FEM) analysis using PLAXIS was used for the analysis of the geotextile geotube. The test
results show thatproper selection of geotube and filling material is very important at the site for the project.

1. Giéi thiéu

Khai niém geotube khong phai 13 méi. Nhidu ngudi da diing bao
day chita diy cat dé bao vé dap khoi li lut. Geotube c¢6 thé dugc st
dung dé bao vé bd bién, kidm soét x6i 16, tiéu nude bun thai do thi va
nha méy xi 1y nutéc udng, nha may gidy va bot gidy, ao nudi tréng thiy
san va ndng nghiép. Hé théng nay khong dit tidn. That dé dang dé xi
ly nuéce cdng / blin. Koerner va Koerner (2006 & 2010), Leshchinsky va
cong su (1996), Pilarczyk (2000) va Heibaum (2010) da thuc hién nhiéu
cong trinh khéc nhau vé geotube. Trong bai bdo nay, 6ng dia kj thuat
va khung da dugc ché tao va thi nghiém dién hinh da dvoc tién hanh
va két qua duge ghi lai. Sau d6 FEM trén dng vai dia ki thuat ciing dugce
bao céo.

bic tinh ctia ¢4t hd powai 1a: ham Iugng nide = 41 %, trong ltgng
riéng = 2,74, gidi han chay = 53,38 %, gi¢i han déo= 30,78 %, chi sb
déo = 22,59, ham lugng d6 4m t6i vu = 27,37 % va dung trong kho =
18,56 kN/m®.

Céc dic tinh cua vai dia kj thuat dét polyester da soi 1a: khéi
luwgng = 338 gm/m?, 46 day = 0,0975 mm, dd bén kéo chidu réng =
136 x 48 kN/m, d6 gian = 13 x 8 %, d6 rach hinh thang = 0,75 x 0,38
kN, d6 bén dam thing = 0,95 kN, d6 thAm = 0,0224 s.

2. Thi nghiém tdi treo
2.1. Quy trinh thi nghiém
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Thiét bi tién hanh thit nghiém duoc ché tao tai phong thi nghiém
thi nghiém dia k§ thuét tdng hop tai IIT Bombay va kich thuc ctia tdi
vai dia ky thuat 16n ciing duwoc ché tao bang cach khau vai dia k§ thuat
& phia dudi va miat bén cda tai nhe trong Hinh 1.

Quy trinh dugc ap dung cho th nghiém tdi treo trong nghién
cttu nay tudn theo GRI-GT14(2004). Viéc thi nghiém dugc tién hanh
theo cach sau:

(1). Can béng thiét 1ap thit nghiém tdi treo sao cho dam bao sy
sép xép hop ly.

(2). Ttii vai dia ki thuat w6t dugc gin vao bd thi nghiém tdi treo
dugc thiét 1ap bing hé théng miit bich gdm 8 bu 16ng kim loai duge gin
& diu bb thi nghiém tii treo.

(3). Viéc chuén bi buin bao g?)m ty 1é nuée va chét rén (w/s) béng
3,0. Tron vat liéu d4t bing may khudy dé thu duge hén hop sét ddng
nhét, thém phén 1am chét keo tu véi lidu lwvong 133 ppm nhv trong
Hinh 2.

(4). Mot khay thép khong gi 6 kich thude sdu 175 mm va duong
kinh 60 cm duge dit dudi tai dé thu nude thai va mot sb trAm tich min
nhu trong Hinh 3 va 4.

(5). Ghi lai thoi diém muyc nude giam di 7,5 cm. Tiép tuc ghi lai
thoi gian cho méi 1n ting 7,5 cm khi mife nude trong tdi giam tif trang
thai ban diu xudng chidu cao 72 cm cho dén khi nuéc ngimng chay ra
khoi tdi vai dia ky thuét.

(6). Thu thép cac trim tich di qua vai vai dia kj thuat tit chao
thép khong gi & day tui treo trong toan bd qua trinh tht nghiém va phan
tich kich thuwéc hat dugce thuce hién.

JOMC |120



Tap chi Vit liéu & Xdy dung Tdp 14 S6 04 ndm 2024

(7). Loc nudc theo thoi gian, 1 phit, 10 phit, 30 phit dugce thu
vio chai kin dé c6 thé kiém tra chét lugng tiéu nwéc qua vai dia ky
thuat. Viéc tiéu nude trAm tich hodc vat liéu nao vét it tai vai dia ky
thuét cling duge thu thip dé kiém tra méi triedng. Cac quan sat vé nude
den va nuéc sach dugce so sdnh trwde va sau khi thi nghiém duoc thé
hién trong Hinh 5.

(8). CAt i vai dia ky thuat dé kiém tra chét 14ng bén trong tui
vai dia k§ thuat nhu trong Hinh 6. Mot mau dai dién tir vat liéu dat da
tiéu nudc dugce gitt lai bén trong thi dugc thu thap dé x4c dinh d6 4m
va méat d6 trong phong thi nghiém.

Hinh 2. Chét keo tu duge thém

vao bun.

Hinh 1. Thiét bi thi nghiém

tdi treo.

e

Hinh 3. Thu gom nuéc thai va
cin min khi bit d&u thit nghiém.

Hinh 4. Thu gom nuéc thai va
cin min khi két thic thi nghiém.

S

Hinh 5. MAu dugc 14y - (a) Triéc Hinh 6. Sy hinh thanh chét ling
va (b) Sau xét nghiém. bén trong Geotube.

2.2. Két qud va thdo ludn

Bang 1 trinh bay két qua thit nghiém tii treo véi vai dia ky thuat
dét sgi polyester v&i biin hd Powai.

Trong d6, t, = thdi gian d6 dAy tii = 9,50 phdt, t, = thdi gian
da troi qua, t; = t, - t, = thoi gian khdi tao, t;' = thoi gian khéi tao da

stta d6i va t; = thoi gian ting dan.

Bang 1. Két qua thit nghiém tii treo.

Muc nuée te t, t, t;, Téc d6 dong
giam, cm min min min min chay, cm®/s
7,5 2,24 -7,26 0 - -
15 9,30 -0,20 7,06 7,06 14,66
22,5 23,29 13,79 21,29 14,2 7,27
30 41,10 31,6 39,1 17,8 5,81
37,5 77,20 67,7 75,2 36,1 2,86
45 138,3 128,8 136,3 61,1 1,69
52,5 221,5 212,0 219,5 83,2 1,24
60 340,4 330,9 338,4 118 0,87
72 1060 1050 1058 712 0,14

Hinh 7 cho thiy méi quan hé gitta tbc d6 dong chay va miic nue
ti th nghiém tdi treo.
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Hinh 7. Méi quan hé giita tbc d6 dong chay va muc nude giam.

Hinh 7 cho thy d sau clia biin giam din t6i 72 cm so véi trang
thai ban dAu cta bimn. Vi dét c6 chi s6 déo cao nén chit ldng day dic
dugc hinh thanh bén trong éng vai dia kj thuat. Két qua 14 qué trinh
tiéu nude bi cham lai. Do d6 tdc d6 dong chay khéng cao. Poi khi, chét
keo tu dugc thém vio ciing véi bin dé dat duge hidu qua tiéu nuwée tbt
hon cta éng dia ki thuat.

Thit nghiém tdi treo rat hitu ich cho viéc lita chon va chifc ning
thich hop ctia éng dia k§ thuat dé loai bo dong chay bao bi theo thdi
gian. Kich thuée 16 hé biéu kién va d6 thim cta vai dia ki thuat khong
chi 12 théng sb ma viée kiém tra tdi treo ciing 13 yéu ciu bit budc dbi
v6i viée thiét ké éng dia ky thuat dbi v&i cac nha thiét ké va nha thiu.
Thit nghiém tii treo 16n c6 thé mé phong thi nghiém hién trudng.
Truwe khi thi cong thanh cong, bt bude phai cé it nhat mot cude thi
nghiém vai dia k§ thuét tdi treo dé kiém soét chét lwvong va dam bao
chét luong.

3. Phan tich phin t& hitu han
Mot phén tich phan tit hitu han ciing d3 duge danh gid bang
PLAXIS. Ludi khong bién dang va bién dang cta tii treo dugc thé hién

twong Gng trén Hinh 8 va Hinh 9. Hinh 10 va 11 cho thdy sy dich

chuyén gia ting theo chidu doc va chiéu doc ctia 6ng dia ky thuat.
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Defnrmed Mesh
Extreme tolal displacemert 320.81*10 Y m

{displacemerts scaled 1p 200.00%10 -3 tines)
Hinh 8. Luéi Geotube khong bién dang. Hinh 9. Lu6i Geotube bi bién dang.

[m]
0.020
-0.020
-0.060
— -0. 100
L .0.140
—{-0,180
— -0.220

|
0,260
-0,200
-0.340
Yertical displacements (Uy) Yertical incremental displacements (dUy)
Extreme Jy -320.81%10-3 Extrere dUy 68,.89%10 0 m
Hinh 10. Chuyén vi thing ditng thu dwoc bing phan tich Hinh 11. Chuyén vi ting dAn theo chiéu doc thu digce bing
phén t& hitu han. phan tich phin t@ hitu han.
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Tit thi nghiém tii treo két qua chuyén vi thing ditng ctia 6ng dia
k§ thuét phit hop véi két qua thu dugc tit phuong phap phin ti hitu han.

4. Kétluan

Tht nghiém tdi treo mang lai sy tu tin cho viéc lya chon loai vai
dia ky thuat thich hop dé tiéu nudc va bao vé by bién. Téc d6 dong
chay 1a théng sb rit quan trong. Thiz nghiém c6 thé dwa ra y twéng vé
viéc lya chon chinh xac 6ng vai dia ky thuét dya trén vt liéu dugc lép
day tai chd. Thit nghiém 6ng dia ky thuat khong dva vao kich thude 16
m& biéu kién. Phan tich phén t hitu han cho thiy sy tap trung Gng sut
& day cua 6ng dia k¥ thuat.

Tai liéu tham khao

[1].
[2].

[3].

[4].

[5].

[6].

[71.

Broere, W. and Brinkgreve R.(2004). Plaxis manual, Plaxis.

GRI-GT 14 (2004). Standard test method for hangning bagtest for field
assesment of fabrics used for geotextile tubes and containers, GSI, Folsom,
Pennsylvania.

Heibaum, M. (2010). Tests on geosynthetics used inwaterways, 9th
international conference on geosynthetics, Guaruja, Brazil, 3, 1197-1200.
Koerner ,G .R., and Koerner ,R.M. (2006). Geotextile tubeassessment using
a hanging bag test. Geotextile and Geomembranes, 24, 129-137.

Koerner ,G .R. and Koerner, R.M. (2010). Performancetest for the selection
of fabric and additives when usedas a geotextile bag, containers and tubes,
Geotechnical testing journal, 3, 1-7.

Leshchinsky, D., Leshchinsky, O., Ling,H.I. and Gilbert, D.A. (1996).
Geosynthetic tubes for confiningpressurized slurries. Journal of
geotechnicalengineering, ASCE, 122(8), 682-690.

Pilarczyk, K.W. (2000). Geosynthetic and geosystem inhydraulic and coastal
engineering. A.A. BalkemaPublisher, Rotterdam, The Netherlands.

JOMC |123



