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Application of multifunctional piezocone penetration test in the exploration
of special strata with shallow gas in large water area engineering
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Abstract: The shallow gas-bearing stratum is an unfavorable geology often encountered in engineering construction in the
middle and lower reaches of the Yangtze River in China. In view of the difficulty and low precision of shallow gas-bearing
stratum exploration in water area engineering, this study, taking the shallow gas-bearing stratum encountered in the
Chongtai Yangtze River Tunnel of Beiyanjiang High Speed Railway as an engineering background, introduced the
application of multifunctional piezocone penetration test and verified the effectiveness of this detection method. Then, the
distribution and occurrence characteristics of shallow gas along the tunnel were obtained by means of comparison with the
drilling results. The results show that the multifunctional piezocone penetration test is an economical and efficient method
for exploring the unique shallow gas-bearing strata in water-based projects, which can obtain the information of gas-bearing
strata effectively. The fine identification of gas-bearing strata can be achieved by using multifunctional parameters to check
and correct the static detection results. This technique provides technical support for the investigation of special stratum in
large water area engineering, and can also provide reference for similar projects.
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Fig. 1 Location of the Chongtai Yangtze River Tunnel of

Beiyanjiang High Speed Railway
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Fig. 2 Shallow gas eruption and combustion on site

2 ETSMELEBAMRAOKE A
RS IEIR

PRI S KKV LRRIE TREMIPINEE |, VI e
TR X R E AR AL E, KRR R
IBRZIFERE, XREHEIRZRRAT X BERI 4y . R 2 10
REFLIE B IR B AR 45 & /KIS IR, PR RS IE X &
TR E S BT L R 22 AR .

21 F|XRKIBERENSHE

R 488 A7) 880yt A% o B ik v 4R 2 R SRR 1

AT HUE A HER, AW AR BT RRIE I & A

W 15 ANEALI AL, P BEE il 2 A 1 PRI e o7
Bl 3 . HIE 3 afE, Hr 10 ANEHRN AL
FREIE FVLAIEIX B, 2 ANERERII AL T Fifi 3% i
By R IXE, FERTHEAR I AR R R R R iR Ay
X, 13 3 AN FLIRI A

RN AT B T8 P b v 4 B R RN B IR FL ALV R
HEE A B, BAR(E B0 R : 75 B2 DK50+350.00~
DK52+117.67 WA E 2 MR AL AL(DITO1.DITO2,
FLIE 60 m), HFE DK54+444.61 ~DK54+806.01 N
g 1 ANERILAL (DITO3, FLIE 60 m), HFE
DK55+376.66~DK55+941.15 WA E 1 MR FLAL
(DJT04, FLIEK 60 m), fEHFE DK56+354.85 [i%iE
b2 ) BB B, AT 3 NEHRSLAL (DITOS.
DIT06. DIT07, FLIAIEE 30 m, FLi% 65m), [FIi 1Y
W3 AN E O RTHESLAL (DZTO01. DZT02. DZTO3,
FLIE 100m), HFE DK55+941.15~DK60+500.00 P4
HiE 3 MEHRILAL (DITOS. DIT09. DIT10, FLIE
65~70 m), TEKIT R S 1) BE I8 B b 23 ol A
B 2 MNERFLAL (DIT11. DIT12, LK 60m), H
tEFLAL DIT02 5 DITO03 2 [a) il 8 KT i
MR E, BEHEIRERICA B 12 NEHRILALA 3 Ak
PRILNL

of )

D
DZT01 { DZT02
DIJT06

3 R AL A2 S ThREFLIERF MR AR R AL H B

Fig. 3 Layout of multifunctional piezocone penetration test and drilling holes along the tunnel
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Fig. 4 Combined steel truss working platform for

offshore investigation
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Fig. 5 Structure diagram of multifunctional piezocone

penetration test
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