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Comparative analysis of ground treatment technology for
airport engineering

ZHANG Peng-heng?, MA Li-jie!, NIE Ya-wei?
(1. School of Civil Engineering, North China University of Technology, Tangshan 063210, Hebei, China;
2. College of Highway, Chang’an University, Xi’an 710061, Shanxi, China)

Abstract: Foamed light soil is a kind of light green porous concrete material, and it can be leveled automatically without
vibration after filling. It also can reduce the weight and differential settlement of roadbed. Based on an airport deicing
area expansion project, three soft soil ground treatment schemes were proposed to solve the problems of waste soil
backfilling and substandard compaction. The bearing capacity of the whole foundation is analyzed from the perspectives
of construction technology, treatment results, and project cost through field tests. Comparative analysis of the
replacement of mountain screes, cement-solidified soil, and foamed light soil were carried out. The replacement of
mountain rock with a thickness of more than 70 cm can satisfy the construction design requirements. Due to
uncontrollable factors such as construction technology and site environment, the strength of cement-solidified soil and the
reaction modulus of roadbed has been significantly reduced. The construction effect of foamed lightweight soil is better,
and the project cost is more economical than the other two options.
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Fig. 1 In-situ rolling
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Table 1 Physical and mechanical indexes of undisturbed soil

AT (gl/kg) WRIRI% BIRI% RIREIKZI% SR E KR BT HE (glem®) BIEFEH

W% CBR25

114 30.8 18

19.44~30.87 17.3

1.696 12.8 0.888~0.005 4.4~6.0
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Table 2 Compaction degree and road-base reaction modulus
of different thicknesses of mountain screes

PR lom  RSERE%  JEFEERONEE/(MN/m?)
30 90 <26.77
50 92 31
70 94 45
90 94 75
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Fig. 2 In-situ rolling construction and inspection of irrigation
method and bearing plate method
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Fig. 3 Preparation and pouring of foamed light soil
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Fig. 4 Results of laboratory compactor method
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Table 3 Results of on-site compression strength

o . o s Mg R
T KI(kg/m?) 7K Y8/ (kg/m3) R (kgimd)  EIHEE/MPa N 28 d L L REIMPa
1 492.31 320 205 1.0 27.16 2.6
2 553.82 360 16.5 15 28.28 2.7
3 615.38 400 125 2.0 30.08 2.9
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Table 4 Unconfined compression strength of cement

stabilized soil
KIR ke JE DI To i R R A

0.01 mm MPa
W1 0.99 2.84
Rk 2 1.00 2.86
Rk 3 1.06 3.03
4 0.98 2.81
R 5 1.07 3.06
FEME 1.02 2.92
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Table 5 Test results of cement-solidified soil at different
replacement depths

BRI lom JESERE% 5K % TEHE MR RE/(MN/m?3)

0 93.4 23.70 28.9

30 95.3 21.70 29.6
60 96.8 19.75 32.0
90 97.5 22.25 40.2
90 (28 d) 97.2 17.95 89.0

4 MR RBFREFXS L

3 P FEAL T RALAR AT LR IR 6, M 3
ot 1t 5 Kb 2 7 SR K 06 B e AT 0 AT R I 4 R R
B, ATT4A 1 3 7K 7 ik 2 20T T RAT
X WL IE R XIS, AIE RS -

3 P R TAEGE M KU [ b 1 > iR AR o
>HIR LA TSR KRR >
Bl B > IR L AN KRR
>R i > R B s B RCR:
DRI o = > HetH i B > K [l 4e t

SREHIH W B A IS e fik, (B =Y
ETRAZH 74 600 R TME, 1M 7 45 7
2960 JIMEMI B A, KRG s fan A
FiT ATE FH T /MR RR S . 7K Ve [ Al L& A de e
XFIEE P —E . T TR TZE . Bt
BE OB EORRIE R L, st e] I
GER, RponiE A KA AR I b L AR,

T

*6 HELLIES BRI

Table 6 Technical comparative analysis of foundation treatment schemes
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