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RESEARCH ON FOUNDATION AND SECURITY OF THE EDIFICE IN
JINKOU MUNICIPAL REFUSE LANDFILL

YANG Ming-liang" LUO Xing-wen® YU Xiao® YAO Hai-lin*
(1. Indtitute of Rock and Soil Mechanics  The Chinese Academy of Sciences  Wuhan 430071  China
2. Wuhan Environmental Sanitation Scientific Research and Design Institute  Wuhan 430015 China)

Abstract The aging process of Jinkou municipa refuse landfill in Wuhan dty China is ill in the unstable
period and it will greatly influence the foundation and security of the large-scale refuse transfer station which will
be built on the landfill. Based on indoor geotechnical experiments in-situ plate loading test and Slope reverse
analysis the compressibility and the bearing capability and shearing strength of refuse soil are studied and the
refuse soil is defined as a kind of special loose cohesionless soft soil with organism and a great deal of fiber. The
refuse soil is of high compressibility uneven settlement characteristic and high bearing capacity and shear
strength. Foundation types for this case is discussed the large-diameter bored pile foundation is chosen for the
main part of project and the raft foundation for annexes to dea with the problem of high and uneven foundation
settlement. Based on the empirical formula the negative friction caused by the settlement of landfill should be
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considered in the bearing capacity of piles. Based on chemical test and investigation in site it is concluded that the
refuse soil is of medium corrosively and the leachate is of intense corrosively to piles. Then the three-level
protective measures for reinforced concrete are put forward. There are plenty of pollutants of higher concentration
in the leachate. After anadysis on pollutant pathway to underground water in construction  major
pollution-controlled measures are put forward including whole-length steel tube timbering of bore bentonite-mud
protection o borewal and reduction of interval time between the ending of bore drilling and the beginning of
concrete filling. Theoretic calculation shows that these measures are available to reducethe contaminated degree
of underground water. There are plenty of poisonous gases in the landfill and production of is still in the fastigium.
The gases should be discharged before construction for long-term security of workmen and constructions so a
specia cover layer is designed.

Key words soil mechanics refusesoil physical and mechanicd property municipd refuse landfill - building
foundation security municipa solid waste(MSW)
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Tablel Thewater quantity of the leachate before and
after treatment

CODcr
pH
/mg- Lllmg- Lllmg- Lllmg- L /Lt

7.34 819286 164610 1.90 530.90 6.75x10°

2 753 54176 67051 0.79 7.81 0.575

20 21m (LFG)
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Table2 Basic physical indexes of MSW in Jinkou municipal refuse landfill
/g-am 3 1% /g om ® e n'% S/%
1 0.936 322 0.708 2.006 1.833 64.7 35.2
2! 0.886 34.3 0.660 1.960 1.970 66.3 34.1
3 0.742 18.1 0.628 1.818 1.895 65.5 17.4
4 0.793 24.0 0.640 2.004 2131 68.1 22.6
0.839 27.2 0.659 1.947 1.954 66.1 27.1
3
Table 3  Content of components of MSW in Jinkou municipal refuse landfill %

16.10 0.48 0.92 0.73 1.04 1.88 10.41 61.20 1.65 0.64 4.95
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4 1998
Table 4 Content of components of MSW in 1998 in Wuhan %
39.16 4.3 1.33 3.20 7.50 55.52 0.69 6.55 3274 450 44.48
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Fig.1 The compression curves of refuse soil
5

Table5 Theresult of compression test

P/kPa 1# brid 3 4
0 1.833 1.970 1.895 2.131 1.957
25 1.832 1.893 1.873 2.077 1.920
50 1.748 1.789 1.721 1.867 1.780
100 1.549 1.617 1.501 1.601 1.570
200 1.351 1.423 1.284 1.389 1.360
400 1.178 1.364 1.070 1.226 1.210
800 0.988 1.209 0.863 1.074 1.030
1 500 0.838 1.044 0.707 0.950 0.880
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(1) P-S 4 Table7 Calculated indexes of shear strength based on
stable conditions of slope
“ " i1e) c/kPa
0 24.67
“ " 10 20.43
15 18.35
20 16.52
25 14.74
2
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®) Table8 Physical indexes of refuse soil
P-s ’ i 1) e
300 kPa IkPa kN m 3 kN m 3
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d Sd=0.01 Z 14m 145 17.5 10 2.50 8.4
0.015 ( 6
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Table6 Baring capability of MSW 8 7
Sd=0.01 §d=0.015
S Po.o1 S Po.o15
/mm /kPa /mm /kPa
1* 7.07 115 10.61 136
2* 7.07 28 10.61 36 c 0 29kPa
3* 7.07 80 10.61 92
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7 [4]
[2] 362 kPa
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Table 9 Chemical characteristics of MSW in Jinkou municipal refuse landfill
pH 1%o 1%o 1%o 1%o /I gt IMPN- g !
8.11 1.15 0.78 212 0.20 838 10° <9.08x 10°
10
Table 10 Chemical charactersof theleachate in Jinkou municipal refuse landfill
cl S04? ( cao ) ( CaCOs
pH NH4*/mg- L * cd'img- L
/mg- L ! /mg- L . /mg- L . /mg- L ! )Ymg- L !
7.99 1417 2162 37.9 51.61 8593 627 1118
7.68 1617 1585 144.2 60.39 7390 661 1180
. Nos HCOs cos? Mg?* . .
OH /mg- L CO2/mg- L CO2/mg- L
/mg- L . /mg- L . /mg- L . /mg- L . /mg- L .
1.02x10° 1358 1.65 21.19 0.58 0.20 814 194

2.09x10° 16.59 1.04 22.84 0.36 0.19 352 198
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Tablell Additional content of pollutant in groundwater
during construction
CODg;
c t/h /mg-Ll/mg-Ll/mg-Lllmg-Ll/-Ll
4 0.067 0013 1.6x10° 0.004 0.055
C=KaQC, 5) 8 0.095 0019 22x10° 0.006 0.078
C, K ¢ Q 12 0.116 0023 2.7 10°  0.008 0.096
24 0.164 0033 3.8x10° 0011 0.135
K¢ n t< 24h
hO
K= ——A——— (6) (GB16889- 1997)
H(1- a)AL
( ) t< 8 h
hO
I1m H H=50m a
A L
4m
a 9.2
= (g - gw)(dsgw - gd) (7)
(gl - gw)dsgw - (g - gw)(dsgw - gd)
g 9, 9y
dS gw
27d
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