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Abstract: Underground space development and utilization is an effective way to solve urban rick-
ets. The precise detection of underground space under strong urban interference has become a hot
topic in multidisciplinary research and also serves as the difficulty of current research. Taking
Xi’an-Xianyang New District as the study area, the research on accurate detection and modeling of
underground space has been carried out by using borehole exposure, experimental test, multi-pa-
rameter geophysical logging and ground geophysical exploration combined method. Multi-parameter
geophysical characteristics of each layer of soil have been acquired through using integrated geophysical
exploration. Based on the drilling exposure and experimental test data, the ground geophysical and log-

ging calibration and coupling have been established based on drilling data, and then the physical proper-
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ties have been assigned to the underground space geological structure model. It is proposed that high-

density electrical method, micro-motion array observation and shallow seismic exploration combined with

multi-parameter geophysical logging method can be used as the optimal combination method for under-

ground space geophysical exploration under strong urban interference environment,

Keywords: multi-parameter logging; inter-well integrated geophysical exploration; underground

space; precise detection
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Fig. 1 Schematic diagram of the location of the test section
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Tab.1 2018 annual workload Statistical table for

precision detection demonstration

T A . KA TR it T
, TAEM% X
Ik (m) (m) it ]
SR RivAIFIE 0.05 200
4R 00 ¥ ) He 0. 05 200
=] i) R, BEL 2300 0.05 200
RN 1) H BEL S0 I 0.05 200
I 2 0. 05 200
EA
# M D I 0.05 200
i 2018. 09
R AMEE R 0. 05 200 ~
% 2018. 10
i A0 g 1 I I 0.05 200
#
fil Ak 20 0. 05 200
e A 330 I 0. 05 200
F- 1 0.05 200
F ARk 0.05 200
A2 0. 05 200
" 10 %% B T 7 2010
i B o 5 2ogo 201810
I ~
= B = gy Az 53
ﬁ 2 B 4 1 800 2018, 12
" Wsh & FE 100 1500

85. 80 m J2 B, M BH A 5 o H AR 00 B {141 L %5
I PE L 7R R 22 (E AR, AR R AR K, B AR L
SE I TR AN 1) R BH R AH B4 B AL BE KL B
R HEWZ BUA T O T RD 5 A, H S 25 4
®, N oK 2B, fE 16.65 ~21.15 m, 29.15 ~
31.40 m.55.45~61.45 m J2 B, B BH (A%, A 4
A3 {558 v o 5 (L R 7 U N 2 A R AR I
S TR [ L BE R S FLBR N BB R AR A
SR HLA I T LR MR W BUE M B 5 R RS -
MR G5 % S S BR K JE B, AE 21.15~29. 15 m,
31.40 ~ 38.15 m. 38.15 ~ 43.75 m, 43.75 ~
47.00 m.88.65~97.05 JZ Bt . B B K& . H R
A3 AT 5 BE v (L, 7 D I 25 (A v, AR i
S TR B RS A E AL ILBRE R K BB
RN HEWTIZ BOE S b R S R S,

Z SR R Y PRI AR 4 Mo e ke T (6] b B9
PV | 5 K JZ R0 o3 S TR g o o R 48 BO S )
TE5 G B ST 0 Ml A [ F RS PRI H T 1 X
A1 ) THT B9 TR e SR O AT — A AT R SR
ik
2.2 BEEREFERIE

AU AL TARR A 5 m A1 7 m W B
TE R — (7 B AR B A AT T B . 5 m B AR B
AP BERRT 7 m AR (H BRI/ T 7 m i
P . AS U e 4 R L TR A5 S B B R ORERITIN I B
B FEE S % 5 mH R BE A S ) AT e AR
il B L IR AR TR L 22 S X R AR B LD 7 o R TR S
) 1

A 2 Foft A [] LA B A oy 2 R L 3 4 S
T PET CI 3D g 7 2 v B 23 3 X 4 A R )2 B i J2= Y
B L e B T S W T AT B RURE R 5 1 R 2 5
BB R 2 AR R AR R R AR S
TR RES R — B, 7EM LK 280 ~450 m fii ¥, VR &
0~10 m {5 [ P HL BHL 30 0 5 oo M8 45 5 B3 B )
7 B SE Ry 35 7K 10N T 42 32 S0 B0 3% [ 31X 5 A
Mk 280~320 m {7 B L 35~83 m i Fil N AL FH
RGN S W ARAE A E KR 7 I 2k 430 ~
490 mfi & IRHEE 10~45 m i Bl N HL B A (B8 57
B R & K2 s TR LR 1 180 ~1 290 m fif ¥,
TRIE 40~ 100 m i [F] P HL BHL 3R {80 S AR A 4
HEIRIZ s AEM L 1 200~1 435 m {7 B KL 0~
30 myt [ PN HLBE 3R AH O S o g B 285 5 B 3 B 0 1
DU RE 0y T A6y ) B2 A 3 3 [ml I

o 5 T H L A8 Y AR e e e T T T s TR
JKJZ B TR B FE KPR R B4 4 ] (H I U5 o
P M T 25 0] B4 )2 2 PR R e R TR g o7
SR
2.3 REHMEHRFERLT

AR5 L 752 7K 1 2 0 ) TRT ) D52 2R L 0T 25 0 2%
vl TS RN RE B IR B R T RE R —
b 5 SR A R CAD R AT 10 FE B A2 AL B
SE (P 4) o 7 45 DN 2 1 Ml 72 R 5 7K SF 28 T i 1] 1)
R T1. T2, T3, T4 PR L. M)z ™ Rk
KA IR 2% J= AL AR IR Bl L B AT T AR . A
LR T o = W NS AN G B R PSR N o S S B
4y th T2 E) LR R BT 9 B VR . T3 R T4
WHESN R AREZH R IREAEY T



LW R T LA W R B ST T 2 AR S A

B2 F16 LSS HNHF B &k 7 &R

Fig. 2 Curve anomaly characteristic map of F16 drilling multi-parameter logging
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Fig. 3 Two-dimensional inversion profile of high-density electrical method
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Tab. 2 Calibration result table of seismic inversion comprehensive horizon
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Fig. 4 Shallow seismic superposition time profile and geological inference profile
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Tab. 3 Time-depth conversion information table for

shallow earthquakes
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Fig. 5 Micro-motion table wavewave velocity profile and geological inference profile
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Tab. 4 Geological stratification comparison table of integrated geophysical exploration and logging
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Tab. 5 Aquifer comparison table of integrated geophysical and logging
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Tab. 6 Comparison table of mechanical parameters of integrated geophysical exploration and logging
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Fig. 6 Schematic diagram of section modeling of geological structure and physical

properties of underground space in the study area
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