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Experimental study on foundation treatment by vacuum and surcharge
preloading method for runway of an airport
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Abstract: The vacuum and surcharge preloading method is used to improve the soft soil foundation of an airport runway.
The measured data in the field and laboratory geotechnical tests are studied in detail. The results show that after the mud
soil foundation is improved by vacuum and surcharge preloading method, various physical and mechanical indexes of the
foundation changed significantly, the bearing capacity has been greatly improved, and the reinforcement effect is good.
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Table 1 Physical and mechanical index parameters of soil layers

e - [——— = Em FoKE REE ALK RRILkE BRSO NEEMA
wo/%  p/(KN/m?) €0 Gs c/kPa ol(9
@ 3 b 0.59~3.43 0.3~18 — — — — — —
@ g+ 0.34~1.80 0.6~2.1 32.2 18.00 0.958 2.72 20.0 9.9
@1 WEFEKRFEFT -0.98~1.32 20.9~32.1  44.6 16.80 1.302 2.73 9.5 71
©F W Rt -25.34~-2137  1.7~6.9 32.1 17.93 0.979 2.72 21.8 6.8
@2 i+ -28.05~-2356  0.8~5.5 26.5 18.67 0.819 2.74 46.6 10.0
@- HHb —29.44~-2217  1.0~8.1 — — — — — —
® W Rt —-31.98~-27.33  1.3~55 28.1 18.62 0.838 2.72 215 6.9
®- Hrab —-3558~-25.33  1.0~7.7 — — — — — —
©®- W+ -38.91~-29.78  0.3~108 27.8 18.54 0.842 2.72 29.5 8.9
©-s g -41.36~-39.84  1.1~2.7 32.0 18.07 0.945 2.72 12.2 6.9
©-4 Wrwp -43.36~-31.37  1.6~6.9 — — — — — —
G W+ —-48.98~-37.08  0.5~4.8 31.6 17.96 0.962 2.72 27.1 8.4
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Fig.1 Schematic diagram of vacuum and preloading section
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Fig. 2 Layout plan of monitoring instruments in test section
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Fig. 3 Pore water pressure dissipation curves
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Fig. 4 Curve of cumulative decline of groundwater level with
time
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Fig.5 Curve of vacuum degree under film with time
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Fig.6  Curve of cumulative surface settlement with time
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Fig. 7 Curve of cumulative settlement with time at different
depths in the central area
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Table 2 Comparison of static cone penetration test statistical
values of double bridges in the test section area
before and after foundation reinforcement

@1 IR 5t BH qc /MPa MBH fs /MPa
MEEL CPME bREE CFE WAL
Ab RS 0.615 0.603 0.009 5 0.009 4
Ab PR 0.510 0.503 0.008 0 0.007 8
R’EEE 21% 20% 18% 20%
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Table 3 Statistical values of indexes of 3.1 muddy silt clay
layer in runway test section of flight area

iH Jon I iy s 5 A%
BIKE% 44.600 40.50 -9.0
25/ (g/lemB) 1.680 1.73 +3.0

bLE 2.730 2.71 -0.7
FLBREL 1.302 1.09 -16.0
K5 J1/kPa 9.500 11.12 +17.1
PEEREAI() 7.100 8.10 +14.1
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