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Abstract:This paper is the result of the geological survey engineering.

[Objective] There is great significance to find out the characteristics of urban shallow geological structure for urban underground
space planning, development zone construction, geological disaster evaluation. While the nondestructive and strong anti—interference
geophysical exploration technology can play a key role in providing urban underground geological information. [Method]In order to
support the three—dimensional geological mapping of Chengdu City, 11 kinds of new and old geophysical exploration techniques are
used to study the shallow geological structure of Chengdu City. [Results] The results show that: (1) GPR has a high resolution for the
formation structure imaging and human structure identification near the surface; (2) Transient surface wave, mixed source surface
wave and three—component resonance method have a strong recognition ability for the geological structure with a shallow depth of
50m, although the resolution is very high, but the detection depth is limited; (3) Microtremor survey method and high— density
resistivity method have a better resolution for the geological structure with a shallow depth of 50 m, but under the deep of 50 m, the
resolution is general, especially the high—density electrical method is greatly disturbed by humanity, and the detection effect is not
stable; (4) Opossing coils transient electromagnetic method anti—interference ability is strong, the construction efficiency is high, the
resolution is better in the range of 0—15 m, and general in the range of 50—200 m, which has a good identification ability for gypsum
mudstone; (5) The semi—airborne TEM method can effectively identify the base form of Chang'an landfill and make up for the lack
of conventional geophysical methods that the special site for detection; (6) The shallow seismic exploration has a good effect on the
variation characteristics and fault structure characteristics of the sand shale interbedding within the depth range of 50— 300 m
underground, and can effectively identify the lithology interface of the sand shale in combination with the natural gamma curve; (7)
The audio— frequency magnetotelluric method can effectively identify the deep fracture in Chengdu Plain. [Conclusions]Based on
the merits and demerits of various geophysical methods, a combined geophysical exploration scheme of shallow geological structure
in Chengdu is established under conditions of multiple geological structures and complex working conditions, which is expected to

provide a reference for the investigation of urban shallow geological structure in the future.

Key words: geophysics; geological structure; underground space utilization; fault; combined exploration technology; Chengdu City;
urban geological survey engineering

Highlights:(1)It is the first time to use semi aero transient electromagnetic method to detect the basement morphology of large urban
landfill, and good detection results have been achieved; It makes up for the shortage that conventional geophysical methods cannot
enter such sites for construction.(2)Based on the comprehensive research on the detection results of 33 typical example points, the
guiding scheme for geophysical combination detection technology of underground space structures in Chengdu is formed under
conditions of multiple geological conditions and complex working conditions from 0 to 200 m, and it is innovatively expressed in
the form of "one figure and one table", which is simple and easy to understand.
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River system Guankou Formation of Cretaceous . San y arglllaceous gravel
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Ziyang Formation of Quaternary Tiaguan Formation of Cretaceous Arglllaceous gravel
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Guanghan Formation of Quaternary Tianmashan Formation of Cretaceous Gravel lens
\:| HIUREGIT ‘ T FEREM ) -%z”%
He_] iang Formatlon of Quaternary Penglaizhen Formation of Jurassic Bedrock
FUEMGH T ZETH El]ﬁ%ﬁ}:
Mumashan Formation of Quaternary Suining Formation of Jurassic Reverse fault
FIUARZES DA thE BB EH Elﬁ%ﬁ(’ =
Mopanshan Formation of Quaternary Shaximiao Formation of Jurassic Concealed fault

P 1 AR T2 R S
a— I3 A TP s b—HiL BT ] 5 c— ARV HE— WA i 57 U 0 b B 350 P 1) (3 IEUIIle J UK S 5 T AT, 1985 BEEI®E )
Fig.1 comprehensive information map of Chengdu City
a—Structural location map; b—Geological map; c—Dujiangyan—Chengdu Quaternary geological and geomorphic profile map (modified from
Chengdu Hydrogeological Engineering Geological Team,Sichuan Bureau of Geology =~ Mineral Resources, 1985)
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Table 1 Statistics of physical parameters of main strata in Chengdu City
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Fig. 3 S—wave velocity structure and interpretation of transient surface wave and mixed source surface wave profile
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Fig.7 Inversion and interpretation profile of multi—electrode resistivity method
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Fig.9 Audio magnetotelluric inversion interpretation profile of Jintang—Shuanghuai in Chengdu City

http:/geochina.cgs.gov.cn H1[E BT, 2022, 49(5)



1452 h &

b J 2022 4

Wk ST TR A DR T e 1 a4k #1RE

P BORE R ER ISR A TP RRm O T, BES T
PR A 2 I A BCE AT X TR , TR A R o Bl
AT N TG HGTTHRRE ) B , WA R — i
£ 50~70 m( &1 3) ; fafe sl g ] 3 o 34 UL £5 B
TR NG BEEC A BT VR AU 1 H
X T ML X D e B2 M S s R A — o R
SIREST AEGEER T HER AR R (E 4)

T E AR SRR, AR VSR T
TS, 59 AR R 1R R 25 5, 38— 2% 1w T80
W TR, =R IR TR A TR
K, B R ] T — S (Y R B A
P /INNER T RARVR, 78BS R4 50008 o i () i
PE T PRI A 10 50 BT, TRITR EE R 60 m A2
A, TS L P BB A5 HE IR A 2 A T
AR FIOR AR 2 S8 45, RIS 25 8 A e 2
— B (1] 5) 3 A F R MR

S5 (R 0 30 I 7 L G AR 2 s R AR R R
AR T o S (E R S R AR R AR R T
TEREIX THAMET AR v] SR A 31 K47 58 , 245
B BhA LA SR T F B A5 2 151 0] 38 25 21 i 200
m DL ) S LT 2 A RS P AR R
T 45 M B 4544 (] 6. b)) , [ XS 100 m LA I 2 2
TR S XA —E IR RE 71 (& 6¢) , 43 4%
U AR B, P AR FRERR I AR Ry
— AR BB T B R AR, 76 200 m L)
R IE VE F PY BE B SR o R0 1 732 s —rh XUk
FAEMBRIEIE S (6) , /PR IEAR KR T
H IZER , fie B 2R AN R R 38 0 vk
Tok it A SR X P RERR T 00 T BRpE , n]
FERCHR T = 22 50 S5 K 3l S 1L I 0 e X SRR T
WO T e T, A5 Bh T S I b 5 A 4 X
) B hro

50 2 B R BH A AR AL e i MR B 1, 7
T BT A R . ARG B K
2T 1 B T I TR A A 2 AR I e T 32 3 b R )
SR K, R M HL A ) HES S B, 5 S0 o TR
TCIEARUE, [ B 30 77 5 A A SO P B o 540 o o
SN AR, WNER — 4535 T A2 7 Hb R i), DR
JE R A 60 m A2 A7 AH R ASCHAE RN B i |
1,60 m LA BE R4 R0 s 4% 2 2 A (]

Ta) , IR EHRI E (1 5 55 4% i ) A2 7 2 IX P AE
TE Tl U A N SR ) A o e R 2 IR
Joik 2 SR H i (B 7b) o Bk Bt i
FE T b BT R A P TR DA 8 2% IR TR B
Koy BER ARG E , SEI T IX 9 AN SCHABE R R
Yl A — @ ik P (R ER G DIESEBR A0 , = 2
F BELR 70 BT R 400 ot B R T, G T 241
PRI 2%

ARYR A 1113 R S S AR AR R s M
sty RS R A 7 AR AL By A O T AT T
MR BT AR 2 T4 I BE SR 4 2 I 4
T A o IR 25 SRR, 3 2 b 75 00 s S5 ) T
A8 Y A TR0 3k T e B ER: DBy 24 1Y) 23 ) o A TR A (]
8a) ; Z8d S v AT 21 1 I8k BH AT S e ) T, s L
23 M Hh 2 A ABIE AR FLAE S, 1T 200 m
DL 0 3 2 e R ARG 20 R0 4 (11 8b) , 7 4481 i
BE R BrTHiee ) BRI S R B AR IR
S B A3 B SR B H Al b R B R ) RS o R
PR 2 i T DX e ) T £ D R i
TR DX b BRI

TR M L REE ST TR RE J1 /D, A TR TR
DX HL R AL /IS DX, A AT AR B 38 Jo A 0 4
U BB DR T 3K B 2~3 km, FARXT 2 1)
PR B S5 G b B, FEAS BEAE TR R TR 4
(A T R AT 2530 0 o (181 9) , AT Ry 34> LRS-
Jir P R it b ST A 5 B (A T 5 1) b IR P B4R
4.2 TIERE ZEFHRAITLE

I TAERCRE 2T A B L, b B 8 58 5%
{8 I 4308 g A8 VR 1 2 R A8 L R | I 2 T g 4
PR T RIE =3, TAERCRE R 2 T A FR A1
o 2 R R B R R ARVR = At R R
A Hb FEL R it T 280%R — 2R RS B i 5 TR
R TR GRS — 43t SR HRAE 0 Dt T P TAE
K R il TR A 5 -
4.3 B E T HEKYIIE A SR AR

ZE L THEas A, i (0 £ P it b ek i B
DA FLAL e A, LIS FH Y B RN R B PR A
JE it TR G AR BN AR R 7T SR T
TR A AR o DARPEAS [ A S AR i
ANF TR A AT, S B B 5 T
WA 5 AR R AR B H bR o S2Bs b, 7Rk

http://geochina.cgs.gov.cn H1EHLFT, 2022, 49(5)



A9 S

ZEARLGE BRI B AR A RS T e 2 M e 23 4 8 £ B o TS 1453

DAL LA B IS T, B — bR Y R R
FEAE H RS — R bR B S50, RUEMERR A
M2 AR R RME , RO R Hb 2 A T RE R A —
A B AT LAY MR BES B, AR B R R TR Y
FE R 1 2 B0 A 1) A 300 24 o K ) B A
VERAEF , A B~ ) T B AL BT B 10 b IO A B, kb
WXL LA D R o i DA A K PR B b 4 g b
BRI B N FHRCR , S i I & T Ok A
BRI, AR, v M55 o, 7T fif e sl /D b
T bR FRA R 2 A E . A2 1Y L AN ISR R
TAECZUEH , M ER Y PR G BRI AT DU R H 4
) %% K (Kwon et al., 2006; Kim et al., 2007;
Grandjean et al., 2011; Theis et al., 2018 ; I B &5,
2019),

R, B MR AR IR B 25 G ST R W) A0
ST CER T Z2 0 T A5 VB A TR SRR 0~
200 m 3 53 A L ERY FRAH SR INEE AR H %, N
THET S FE LS, 1 5 IO TS 72 B J T4
5 A LR T T S AR X AR X
FEEBURR L IX. 3 Ffr 3 SR J5 R b 33K 9y 2 AR A 7]

b SR B R K AR T 43 o o D5 O R R
AR E B X G+ EHR LT IX  ER+5
DU 22 T X G 1L+ M 2 BE M+ T R B X FE A
Hp P H AR DU AR B T DX A IR R X K R X K
ARV X B2 LA TS U A, TR T A%
HBTH H R 25 18] 0~200 m i Bk 4 BG4 09 T
R AMFH A X E(E10) . feass & L
) 45 ol b 3ok A LRI 53 R AR ke a5 B 33 A 54
AR R, B T AR T 0~200 m M %3 [H) 4544
HBRPTERL S ARG T 2R (R 2).

5 4% i

(DASCAE SES M AR T AN [ M Z B Je s
WIS R A B S WA PR 22 5
BERH B SR T VRPN 1S FOR R PR A 4
ATV T AR T A A AR A0S (1
I, BT TR BT CR , AR 4 ek Y
HYE B —4EB BB LIS B ASS &, ARG
R B A R Z AT AR R SR S A T I 1Y
TRIE RPN BUR AR SR I3 2 AN [l =

N
o BRI+ 1Y 5% 3 7 o X
? -Hills +Quaternary thin coverage
area
Il DX+ 22 B+ T 2R % T IX
-Low mountain + steep dip + fra-
cture development area
BHKHFERE X
Platform + gypsum salt develo-
pment area

B4 T X5 DU 2R 9 X
Wide valley and middle hill +
Quaternary thin coverage area

S J D5 O AR 3 X
-Plain +Quaternary thick covera-
ge area

Sancha lake area

AN L5 oy 52
EI Boundary of different working

conditions
L
Instance point
[ = m E——
0 8 16 32km

3 VI 9y N o B T N T B S P

Fig.10 Zoning map of different working conditions and geological conditions in Chengdu City
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