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Application and analysis of drainage well in landfill slip control
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Abstract: Landfill slip will cause losses of lives and properties and serious environmental pollution. At present, the methods for

stability of landfills are few. The drainage well to control the stability of the landfill at an instable landfill in China is
investigated. The surface horizontal displacement, deep lateral displacement and leachate level are monitored to evaluate the

method. The seepage and stability analysis software is used to analyze the effects of stability control of pumping time, pumping

rate and arrangement. It is shown that after using this method the maximum slip area is reduced to 17% from the monitoring

area of 68%, and the deep average slip rate is reduced to 0.95 mm/d from 2.43 mm/d. The maximum pumping rate of 10

drainage wells is 279 m’/d, and the average pumping rate is 164 m’/d. The simulation analysis shows that the longer the

it

pumping time and the greater the pumping rate, the faster the landfill tends to be stable. Under the same flow rate, 3 rows are
superior to the arrangements of 1 row and 2 rows in terms of slip control. Under the same row number of 2, the effectiveness of

row spacing of 10 m is superior to that of 20 m. The proposed method has been proved to be successful in practice, and the
application of drainage well may provide a successful example for control of the similar landfill slip.
Key words: landfill; slope slip; stability control; drainage well; field monitoring
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Table 1 Depths of drainage wells

EIkel R /m 'S R /m
J1 20 Jo 40
12 27 J7 40
I3 35 J8 40
14 40 19 40
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Fig. 4 Monitoring results of slope-direction horizontal displacement in P6 hole at different depths
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Fig. 5 Monitoring results of slope-direction horizontal displacement in P9 hole at different depths
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Fig. 6 Monitoring results of slope-direction horizontal displacement in P11 hole at different depths
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Table 2 Shear strength parameters for materials
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#+ 22 30 19
R BK 20 8 12
by 3% 28 5 14
R IEBIR 30 0 15

* 3 TRIZITHE THIARRE R 2 R E

Table 3 Factor of safety for waste slope under different running

Ti) Ay A5 4 A 5 2 TR R U 75 I R HE K B 1
SHERE, RO REHOKRH N RS, LhRkE
() SHER B, FarE VAT T A I (R (H K
- FHER R 52 BB R ARB S R A LKA
BUSHANMA SRR, HAERT IR R, fREEHR
U AL, B ORI KSFHRERE 20~30
m’/h, 480~720 m’/d, AS[E)I7Hh 2 IR .
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Table 4 Factor of safety for waste slope under different drainage

rates
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Table 5 Factor of safety for waste slope under different

time arrangements
; HEK B H B T E)/ A
BAT A/ H 0 1 3 6 12 UEEES 1 3 6 12
1 1.100 1.183 1.312 1.615

BEw4e g% 1.009 1.100 1.183 1312 1.615

R 400 T AR SHR ERERR L2 R
A RIEELT 100, 164, 300, 500 m'/d PUFh SHER &
SRR, HER A RECSHOK S 1) S HR B
IEAHRR R, SHEAEBK, HEME TR e B )
. S SHREAE 100 m/d I, HEKBIHES: TAE
1 A EHERT %42 25 TR 1.078, B TAER%
4 2%01.009 ETF 7K 7% SHERE 500 m'/d BT
1 MHEHRT %4 2B ETHE 1.206, 8 TAER %4
RB LT T KT 20%. 75 SHER B 500 m/d TAE4&4F
N, HEKRIFIZAT 3 AN H AT LA R (AR AR
WA+ TREEAMYE) e 2R, ek
e KRR e oK, e S AR E 164 m/d TAF4F
N, HEKRIFIZIT 6 AN HIR R ER . #72 TEAE R

2fF (FEE 10m)  1.158 1.266 1.454 1.701
2HE(FIEE 20 m)  1.151 1.255 1.449 1.688
3HE (FBE 10m)  1.241 1.347 1.501 1.741

4 g5l

ARSCONS E N SEE R X A T VR B, A T
HeK IR e 5%, Sa M mEm
FREMITE, SRR REME. B
JEBKAL RS IR T2 A FE A I R VR BRI
FA AL R RS R 3 AR M AR A, T HEZK
REFAEAF FHET ] SHEE R DA B AT
VeI HRL R, AFILLR 3 45,

(1) 10 HHKEIHKSFHRELT 279
m'/d, B/NSFHEREN 36 m'/d, P SHEREN 164
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m/d, FOHKEHHESHEEN 1643 m’, Rits
Ve FHERILF] 31160 m',

(2) HHK B, O X Sk 1
30029 m” [ 2 10094 m®, HAFH % X I AR o 0 A 1
FRU L] B 68%B% 2 17%; R IZ TN A H B i 2.43
mm/d fF 2 0.95 mm/d, HEZKBHARR T BRI E S
HIR

(3) HEAR AR RS IR AL 3R s M
T, RAHEKR AR B, REHEK I
Hokig, wCAES E i ke e b deR . RAm S
Hem sk, R T, EMESHE
BEMNZET, fMiF 3 R BEE SR T
BOVHER 2 HERROR s A E 2 HEE R R, I
(B FE 2 10 m FIRCRIET 20 m ISR
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GeoShanghai is a series of international conferences on
geotechnical engineering held in Shanghai every four years. The
conference was inaugurated in 2006 and was successfully held in
2010 and 2014, with more than 1200 participants in total. Since the
last conference, the geotechnical communities have witnessed many
advances both in fundamental understandings and engineering
practices. To show the latest developments and promote
collaborations in geotechnical engineering and related topics, the
organizers of the GeoShanghai International Conference would like
to invite you to participate in the 4th GeoShanghai International
Conference to be held in Shanghai in May 2018.

Objective: Provide a showcase of recent developments and
advances and offer an international forum to discuss and explore
the future directions for geotechnical engineering.

Themes: Soil behavior & geomechanics; Unsaturated soil
mechanics; Seepage and porous mechanics; Rock mechanics and
rock engineering; Pavement mechanics and engineering;
Geohazards; Geosynthetics; Geoinformatics; Geotechnical in-situ
testing & monitoring; Environmental geotechnics; Transportation
geotechnics; Offshore geotechnics; Mining geotechnics; Energy-
related geotechnics; Behavior of biotreated geomaterials and
foundations; Geomechanics at macro & micro scales; Ground
improvement; Soil dynamics & earthquake engineering; Landfills
and contaminated soil; Sustainability in geotechnical engineering;
Deep excavations & retaining structures; Shafts & deep foundations;

Tunneling and underground constructions; Pavement materials

and structures; New frontiers in geotechnology; Case studies.

Important Dates: Abstract due: April 30, 2017; Acceptance
of abstract: May 31, 2017; Full paper due: August 31, 2017;
Acceptance of full paper: November 30, 2017; Final full paper due:
January 31, 2018.

Paper Submission: Abstracts and full papers should be
submitted only via the web in accordance with the instructions on
the conference website at www.geo-shanghai.org.

Proceeding: All the accepted papers will be included in a
published proceeding to be submitted for citation by EI. Excellent
papers will be published in special issues of several international
journals to be submitted for citation by SCI based on peer-review.

Exhibition: Lab, field testing, instrumentation, geosynthetics,
and other geotechnical manufacturers, suppliers, contractors,
installers, and consulting firms are welcome to exhibit.

Conference Website: Please visit the website at
www.geo-shanghai.org for updates and more detailed information.

Contacts: Ming Xiao, Ph.D., P.E., Associate Professor
Department of Civil & Environmental Engineering, The
Pennsylvania State University, University Park, PA 16802, USA Tel:
814-867-0044, Email: mxiao@engr.psu.edu. Xiaogiang Gu, Ph.D.,
Assistant Professor Department of Geotechnical Engineering,
College of Civil Engineering, Tongji University 1239 Siping Road,
Shanghai 200092, China Tel: + 86(21)-6598-4551, Fax: +
86(21)-6598-5210 E-mail: geoshanghai@tongji.edu.cn.



