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Study on the engineering characteristics and application of construction
waste expansive soil backfill foundation

ZHAI Juyun', FAN Shufang® ,YAN Zhizxin', YUAN Yanzhao', ZHU Hanyu', ZHANG Qingzin'
(1. School of Civil and Transportation Engineering, Henan University of Urban Construction,
Henan Pingdingshan 467000, China;
2. Dongguan Water Technology Center, Guangdong Dongguan 523413, China)

Abstract: The study of construction waste expansive soil as foundation backfill material is carried out , because of
the treatment of engineering diseases of expansive soil and the social demand of resource utilization of construction
waste. A specific gradation of construction waste was selected to test the particle gradation, expansion and
contraction, consolidation and shear strength of samples with different proportions of expansive soil mass of
construction waste. The improvement effect of different construction waste contents on expansive soil was
discussed. Test results show that the mechanical properties of expansive soil are significantly improved by adding
construction waste. With the increase of incorporation, the characteristics of expansion and contraction
deformation, consolidation and shear strength are effectively improved. When the mixing amount of construction
waste is 409 ~50% , the mixed soil reaches the optimal ratio. The deformation and strength characteristics of
compacted soil with 45% mass content of construction waste were studied. The deformation of the foundation and
the stability coefficient of the embankment slope are calculated. This paper provides an important reference for the
reuse of construction waste of coal gangue porous brick. It is of great significance to turn construction waste into

treasure and improve the poor properties of expansive soil.

Key words: construction waste; expansive soil; engineering properties.
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Tab. 1 Construction waste test particle composition
WHREAR  REBASL BRERE REAESL
/mm /% /mm /%
=>20 10 0.5~1 18
10~20 15 0.25~0.5 15
5~10 20 <0. 25 2
1~5 20

IR oh AR e fa okl £, Bl P T 0L T
WS RN X AL, g5y K& & SO,
53.26%; Fe, Os: 20.37%; CaO: 11.02%; Al
0O;: 3.46%; CuO: 1.275%; K, O: 0.840; H
i1 9.775%.

A - S BR 22.85%, 17 mm R 45.72%,

10 mm PR 38.200, HHBZAKER 55%. Wik HAE 2
~0.05 mm § 45%, 0.05~0.005 mm [§ 36%, /)
F 0.005 mm 5 19%.
ok XU ) 12 i = XU i g 3 87 30 4 ot & b
ARG, AERERLR S BREG LR RES
#/20%, 30%, 40%, 50%, 60%, 70%, 80% 7
Wi, T . W4 s . 7 AR
BRI R UL 1. ARSI RE,
C, = ds/dy (1)
Ce = di /(dg X dyy) (2)
K dio daoy dso 53R A RSURLZR I il 2 b AH R T
10%, 30% . 60% & BEH RIS, mm.
W C,>5, 1>C. >3, R, H
B 1A 2 mTA, R R IR SRR R Y
40%~52%.

—&— 60%
—e— 30%

—— 70%
—¥— 40%

—— 80%
—— 50%

80

60

=

HEMURL 5 b o5 T 43 b/ %
no

/INT

=

{ I 1
10 1 » 0.1 0.01 0.001
FifE/mm

1 AEEE L T Sk 40 B i 2%

Fig. 1 Particle gradation curve at different proportions
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Fig. 2 Changes of gradated curvature coefficient with

the content of mass percentage of expansive soil
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Fig. 3 Curve of linear shrinkage with water content
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Fig. 4 Shrinkage coefficient varies with the

content of construction waste
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Fig. 5 Variation of expansion rate with water content
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Fig. 6 Changes of compression coefficient with pressure
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Tab. 2 Analysis on deformation characteristics and causes of different quality contents of construction waste
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Fig. 7 Shear strength curves of samples with different contents of construction waste
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Tab. 3 Intensity characteristics of different construction waste contents
iR DIy
o ATARE B 43 47
BER/ %
20 7 30 SR PO R AR AR, SRR @ANIRERELE Lk, X5 B AR A RN R
PR GO0 T PUBT 50 B R B A T 0 B .
EOK R IR AR TR ) i R,
Lok ik ISR 5000 [ 58 AR AE.
10 kfw\f i, i# VIR, R T R 0 OB 2% B
S S )
FHAE.
50, 60 Fl 70 BB IR B2 B K B AN 2. 50 B M £ 32 R S IR P Ok

2.5 MRIEELES L& TRRHFE

B BIR T & & 45 iR & LAk T T
Sy, HSLEEE 2.7 kg, YEEH 45 om, HEIEH iR
50 mm, H%27 Ik, HEEEKE 16.5%, &
KTHE1.72 g/cm’.

(1) T8 BRI v A 1

MR Z + 258 € 1 5 R R T IR 08 2 FR €
JE W aR B S, % 5L R AE B K & X ) 2006
~10%0 MU By ok B X5, 18 TR IE IR E 5 i b
BTOREE TR

7, = o X tan 19° +50. 133 (6)

(2) k45 28 T e

W%*Fi#,ﬂ
1.72 g/em®, BEAT I MK R g, W0 AR H
Hh1.5%.

8r

KE 16.5% . F % @
I ik &
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18%

KR %
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Fig. 8 The Shrinkage curves of mixed soil
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Lig. 9 The calculation diagram of slope stability
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Fig. 11 Calculation diagram of moisture

content change of foundation soil
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