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Figure 1 Schematic diagram of existing embedding tool for geophone in soft soil layer
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Figure 2 Weight diagram of traditional embedding tools
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Figure 3 3D sectional view of integrated embedding tool
for geophone in soft soil layer
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Figure 4  Assembly drawing of integrated geophone embedding tool for soft soil layer, with component names and material list
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Figure 5 Comparison of 1st & 2nd generation embedding
tools
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Table 1 Comparison of average embedding time under different surface environments ( Unit: second )
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Figure 6 Flow chart of geophone embedding with traditional tools
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Figure 7 Flow diagram of geophone embedding process for integrated embedded tools
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Figure 9 Quantitative analysis of full time window for single shot between traditional embedded tools and integrated

embedded tools

(2) WEFE, ZRTHRHTEZ—RENT, 5
S ST AT A E AR R, A A LR B R
i— AT/, IESK EARSIE TR A 5
FESVRBE BT e — B0, BRI MG IR Sk
BORBAROL T RS, JHBR T AN ERE2: R S S E R
BEh, Wi RS R S M YR T AL
6ff PR3 T LS5 L AR ABUAR B — IR P A S o 4
R, — LT HHE RN L . A A B R
WFEGETE (F7. E8) .

(3) &Pkt JEHIL-IB0k =411 5 i % T
HSeprp R BE . WAT6R, WANRIH2ST
ATGe WA, T EFER IS EE RS T S
FE, HAD R, BT HERRSNRER, B,
8 T 57 25 U T — A A R ST BB . X T
H e W 2 Rk a8 Mk Sk i R EA T M

4 4%5ig

ARSCER “PITE—" MEEMRRER T, &
G P a i B AL B KRR | #5iFAE S
T O AR R, RSV PR T —Fh— A
BTRMAIF O SBSSEE. @idtss, MmUTE
L.

(1) Z TR R TSR S TR )R
. (ESE 2 TR TA MBS, AR AR A5
AL TR AR PR SR S SR A BB AL, F
Wk o ARk SRR & 5 | HESE g — A . ANTR] R il i
WRSGERE, U EZRMIERER ST, AE R
B, ARYE SO AR T 832 RN R R
AL EAT R, T2 EAREIE T RN ) e i A 1 2
TR/ N IR 1, e RUE S | FH D R A9 i

https://doi.org/10.35534/er.0802019

B RASSM T HEAR TR R, Rl THE
b 2ke AN, KEFHEZ0.62m, HETERTHE
HE, BB AT10%, PARAS fde 7164 T 1T oME
A R A

(2) EpANILIE FZH S T A S g ==,
ARG pet S 25 1L () A e TR A 72. 3380 =
57.03%0, HUEHCREEEIA21%, N W W
FER AP I B B T R A PR T

(3) ZTHAMUGER RS 4585, Bk 7—
ERIFE SRR . RS — bR . R TR
IR A AL SRR A, AT RIS LR
IE T bR SR R s . IR0 % T AR A 4
Prakas, DABGRAS A B S O AT, BERIE T A
B2 T AR T R .

RSk, KT HAEAEILREs ], BnTe TG
AR HK AL LR TP B RS, SR A
BEATEARIE SR BT A AT T Se e — A, ARSI i
PR R SR AL B MY A S R T — o SRS
B FTRARINEE R IRTT R

SE B

[ 1] Abraham E, Azuoko G B, Usman A, etal. A Machine
Learning Framework for the Investigation of Energy—
Critical Mineralized Geologic Structures from Gravity
and Magnetic Datasets: Implications for Sustainable
Exploration [(17.
Environment, 2026, 2 (2) , 95-117.

[2] Ma G, Huang R, Dong Y, et al. A High—Accuracy
Cost Prediction Model for Shale Gas Drilling in Southern
Sichuan Using PCA and BP Neural Network [J].
Journal of Geo—Energy and Environment, 2026, 2

Journal of Geo-Energy and

WWWw.sciscanpub.com/journals/er



RIS —MOEE T ANIIIRTT SN AEEDHT

(4] T 500, B I G0 M G Dl 45 [P S 22 i I 22 2 (o]

- 149 -
(1), 46-55. AR SIS, 2025, 11 (2) @ 16-20.
(3] S0IGE, Tk, Wish, % SLTle R gk [8] KIEA, HIE, XYL, %, FEIEMEMSH Y2
HEARAD RUE” MRRALIREARBIN [1] . 5% PEREBCHEAMIT [T . 4 FbliE 5714, 2025,
THREEHE, 2026, 48 (1) : 157-165. (2) . 15-17.

[9] Li H. A review of mechanical mechanism and prediction

oo [T . B HLmE, 2025, 46 (10) . 118-
121.

of natural fracture in shale. Arabian Journal of

Geosciences, 2022, 15 (6) , 474.

[5]ER, THIE, T, % S&KEEELG

www.sciscanpub.com/journals/er

YRR RO [1] . MBS, 2005, 35 L 1O AURIR. B SKAEGR. S ZOMERIEG

(3) . 203-206. WA RS [J] . HuBRyEss
(6] TR, MU, %05, % Berk o 5 JE€, 2024, 39 (5) : 2059-2068.

PEHL R IR ACR S AT [T . bR S, CUn ) e, FAEd, Ei, % 5 DR

2025, 61 (3) : 517-524. WAHEWSUR ST [T ] . Wi, 2024, 34
(7] EARNE. AR MRS B I [T] (2) : 75-78.

Optimal Design and Application Effectiveness Analysis of an
Integrated Geophone Burial Tool for Soft Soil Layers

Zhou Yan Gao Huaijun Wang Chong Zhou Yonghua Chen Cheng
Chen Meng Yin Jun Li Chengyi

BGP Southwest Geophysical Company, CNPC, Chengdu

Abstract: Aiming at the problems of low burying efficiency, poor coupling, high inclination and inconvenient portability
of traditional geophone burying tools in soft soil layer environments during the layout process of wide-azimuth, wide-
bandwidth and high-density seismic acquisition, this paper develops an integrated tool for soft soil layers. Based on
the design concept of functional integration and modularization, the tool integrates a hoe, a hammer and guide cones
for different types of geophones into one unit. The materials and structure are optimized according to the application
environments and scenarios, achieving lightweight design and easy operation of the tool. Field applications in different
work areas of the Sichuan Basin show that after using this tool, the average burying time per geophone is reduced
from 72.33 seconds to 57.03 seconds, with the operation efliciency thereby improved by more than 21%. Meanwhile,
it effectively enhances the coupling quality of geophone burying, reduces the burying inclination and lowers the labor
intensity of operators. This tool provides an efficient, standardized and effective technical equipment for geophone
burying in soft soil layers during high-density seismic acquisition, and has significant popularization and application
value.

Key words: Seismic acquisition; Wide-azimuth, wide-bandwidth and high-density; Geophone embedding; Integrated
tool; Coupling quality; Operational efficiency
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