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One-dimensional field test study on ‘pot cover effect’ of Beijing New Airport

Luo Ting Qu Xiao Yao Yangping Wang Naidong Chen Jingwei
(Beihang University, Beijing 100083, China)

Abstract: ‘Pot cover effect’ in this paper refers to the phenomenon whereby moisture accumulates underneath an
impervious cover. ‘Pot cover effect’” may lead to a high moisture rate in soil under covering and thus induce
engineering disasters. At present, the main researching methods of ‘Pot cover effect’ are limited at case study,
laboratory test and numerical simulation. However, there are few reports regarding on the field test of ‘Pot cover
effect’. This paper introduces a one-dimensional field test of ‘Pot cover effect’ in Beijing New Airport. Two
contrasting conditions, with or without an impervious layer at the depth of 45cm, are tested. The test data from
December 2016 to April 2017 are collected. The test results reveal that the ‘Pot cover effect’ appears in the test
soil without the impervious layer. It is verified that ‘Pot cover effect’ is caused by water vapor migration in soil.
The test data of the test soil with the impervious layer show that the impervious layer can effectively suppress
‘Pot cover effect’.
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Fig.1 Test data for moisture content revision of sensors

MR (1) 7T LA A& 2% &8 BT 7 1 A4 R AR
FOKREHATEIE . T 30 R A A AR
KA MR 1 1E = A9 1L
1.4 RX¥Et

ST B 37 1 6 i b A 0 << 5 S8 — A
BUGCBCE A X A AL, T (1) ik 4%
0y R AR TR B R B A 2, g+
PR A R s T (2) MR A fE
W 45cm QAT RRK B RRIBTE , HA S T
(1) e, W To i 1.

F1 IFHKBHRT TG
Table 1 Two field test cases

T FaT A E R EEEME ESEEE
1 & B R TR+ 10cm
2) I 45cm WMFE L YRkt 10cm

TG PR T S A BB, A )2 FRE
Se 4P IR FRIETZ BR AR BRIk S g, R E
BELFR 7K 70 FOK I RS RO o B 72 -5 1 f B 1)
PEAT B AL BE By 1k K P i B = - T BE Y
GERLI] LT

TEALHUHT AL 1 5 H R AT A << 5 2800 — 4
BANA FEIR AL B . OIFZRE; @il
S RS A T AT FT 5 X 1 feT P
PEAT B K AL B s @FE IR o I AR B he A1 )25 O
] 18] R - PR 5K i @FR B I 00 2 IR 1
PRI T AR 5 B2 5 @Il A [R] I 73307
WAy . FRTZ; ©WRFIRELEEZ; O

PRI A B TRLEE R B K S AT W

T2 50 127 O IS A% 52 4 A ) A o) ) TR 6
+&, R LA IME 1.8m, NFE 1.5m, & 2.5m.
FER 6 N BT I 30em AOREAZ o (BIRER AT
BAE RS R AL T8 A O 8, AR SRS T H R
e B R AT —HE, P 00 A 2 s A B TR Aor
B WS RS0 00 3em, 6em,
10cm, 15cm. 20cm, 30cm., 45cm., 60cm, 90cm.
140cm 1 200cm. RSG5 TB #1151 WL AT 2.

%%E«\\\ de— SR R

e T 2%

[L¥aNA

) 23
B O-0-D=0-0-0-0-0:0-0-5-0

B2 REHEE
Fig.2 Test profile

1.5 REHEITAEREIR

TEI G e IR I Ar e, 1 g sy 2K
Rt gl R e g g b, WK 3.

B3 B
Fig.3 Set up test tube

e 11T P BE UG BRI, X S 1 P R
FrBiKALBE 2 RGBT 25K, 7r a1 fAT S 7
Az, WA 4.

Pl ol AR SRR, ATROBE I E R
TR, A D7 Ik R AR, B
PO AU AR E R A o K AT 20 )2 (8]
BOF M A I o e fa] T 08 SR e+ B o



-+ 236 - S S NI D -

2 W 2019 4

2, WA 5. BRI E [ IO A SR 1 4
TR T3 . 4545 )2 U A AR T 5% B 197 {8 Ry
1.31g/em’,

Dl =

B4 HERE
Fig.4 Spread gravel layer

Bs5 RPABRLIBEZEER

Fig.5 Cast concrete cover
2 XEEES T

AW IR R T M 2016 4 12 HZE 2017
A 4 F AR AR IR SRS AR B, 7RI
WS RSB L T — TR AR
R
2.1 RETEXRESS AR

Kl 6E/RT 2016412 A 24 H. 20174 4 A
24 HWA I T HARR B HIE . K 6 iR
BRI, AAEA . TCRRWTE ST B9 IR o A S
A, XU TR T 05 B A S e 1 AR R
FERAE T, B s AR TR EE B A A . PR T
BSR4 B A L A — B
22 ZFAENTESKEST

AT o0 (1) JokaWiZ &0 T R
FKRAMI AL, X F KR A ZET A AL AT o
Br, WLIE 7.

K 7 ShIckR b2 5 T B9 £ KA 2016 4R

0 . . .
] : : :
1 ' i 1
1 ; : i
S N pTTTTTTTT
) | | | '
S : 5 4
= i i i
1 100 F----- e N e demee-
d —02016/1224 il
i i i - AR2016/1224 4N
150 f----- --es e po---- F .
F 201 7/4ATE T
i - BR2017/4R4 45 b
200 : ) . . .

6 TRETEMERTENTIEEESS

Fig.6 The temperature distribution of the two cases
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Fig.7 Water content gradients in December 24, 2016 and
April 24, 2017 without impervious layer
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