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Abstract

Gaoliying is one of the regions in Beijing with high risks of ground rupture disasters. During the
Tenth-Five-Year Regulation, the Beijing Earthquake Administration has developed a lot of re-
search in Gaoliying ground rupture activity region and has characterized the North-East trend ac-
tivity based on the ground rupture field work. This article processed the drilling data, the multi-
channel analysis of surface waves (MASW) method, the refraction tomography data in different
collection time, and obtained the S-wave velocities from different methods. By analyzing the
S-wave velocity features, the north-trend activity of the Gaoliying ground ruptures from 2004 to
2017 was inferred.
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Figure 1. The geological map of researching area
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Figure 2. The distribution of different methods
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MEEE T ERME S WG, MITRUZM S W EEMIEEX R TREMZE. Eshk)2
PRI E0RE . EHET . MR N SRR & R IR R G AR EEREH6]. FIR, RZE S Bk
HEEA EAZ EKER R, R T 2% BRI S 7] [8]. ARIEAL 5T HUE REW AL X R i
PR 200, m s X 3R 52 b2 A KRR (B AR AL, HZ K AN FR R . X ik
5 G URAE 20T LAt KRR FSE (A0 k2 A [ 4y B 7K Bt ™ 7K A8 A 36 ol PR B 2 S 17 B D108 3 9 8 Ak o] AR
Z I 8k B T 1 2% AR 52 [9] [10] [11].

AT T 8 2 B FL v B U3 A JZ (0~10 m) 330G 2 10 JR BR PR RN MASW 73 T g
TSP B 0 BRI (/NT 20 m),  BYYIB R AR BOR FRE7EHL R 10 m~20 m (X [R][12].

3.1. BFLEEYIEEN

Table 1. Results of drilling shear wave velocity tests

= 1. BILETYNREMIALER

ZK1 J R g v ST ZK2 J R A AT v ST
LRFE RAKS BRAK ’(%f‘ Eﬁf‘) TERS REET  bEAK BE
1 1 Ef S 4.6 186 1 1 Efa 4.8 183
2 4 s £ 1.9 231 2 4 Wkt 32 198
3 2 RO £ 12 208 3 2 iyt 2 203
4 3 bt i 6.3 237 4 5 bt i 55 240
5 2 bt i 6.8 272 5 4 bk 53 281

B FLBT YIS MR T B T 2005 4, BE RS H CI-84A-1 BIGEEER =/ B N HUZ IS I 85 A1 SWSI
BTAREDER SR A B . TR BE 110 Ko PR AL JZ0E, Wi R EGHBUBRERR YR, JF T
B PRS2 IS Y ) 3 i e 2% 1 b T2 AT 0 R AR

B T AE QBT U Y MR 7 IR AERIRE FE R S YO R IE I R BR A, MRS S B AP E— 8
MIBRER R 2, ARG PIEGFLIBOERT L, R IR Z AL 29 9+10% [13]. RAEINALE RCGE DATAlL
PIANEG LI S SR FEAEHL T 10~20 m Vi [l N #5282 230~280 m/s, +25 m/s.

3.2. RSZERERE

Figure 3. The MASW method profiles
3. B %8R ERARIE

DOI: 10.12677/ag.2018.87123 1126 HOBRBL 2RI


https://doi.org/10.12677/ag.2018.87123

Ce VN
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0.87+1.12
- 1+u - s
K, w Rk, Ve AEGTE IR, Vi S BHE.

55 00 R 2 R VARA L — A 0.37~0.49, L VR = (0.938~0.954) VS, HJLLN AN LA S, 5
Ve FEAMEE, THEIRELN 5% [14].

ML 2R (1] 3(a)) T 3 S i 50 T P T DA, AN, S7tth PO R I e ol | R R R K, AT
LKE N 3 2. 25— EREBEELE 100~150 m/s, BEEZ1N 5 m, PABIALKR 85 m N TL, LLAEERK;
5B AR 150~200 m/s, JEREZ0N 15 m; 5 = E R KT 200 m/s, BSREEINIR. M L2 Zi(1&
3 (b)) T 995 38 P55 Bz 9 5 T PR Tl DA B AN 2208 L, 37 3 P A 0 0 o VR B TR BT SR, T A KB N 3 )2
H—EREPOHEETE 100~150 m/s, JEELN S m, DUEALKR 85 m NFt, LIGEEARK; 5 EREBHE
fE 150~200 nvs, JEEZIN 15 m; 25 = 2RO E KT 200 m/s, L2 Se gt — k.

24 XFE Line 1 A1 Line 2 #IT AT LAUR I,  PE AL D m) 3 B 45 b B o — B, R Vs =
200 m/s [T JE AT 2020 m (IR FETEHE .

3.3. o ER EATRLE

S WEHT UG ERI TAEFF R T 2017 4, B M A4, KA 90 m, RA 10 KG il B
4 Hz BEPERT RS, TE(AIPE 2 m, ARSEIIAMERA S W 40 2 20 SO S s L5 R (1A 4).

Line 3 Z(1&l 4(a)) b A REIBOE FIR RIRIEHTIG R, S W EEA KRB o N =2, B — 2 REoH
JEAE 100~170 n/s, JFEEEZI0N 8 m, M A) i fEARA BN &) B35 BB EEAE 170~200 m/s, JEEZ)N 7 m;
5 = E MR BE KT 200 m/so Line 4 Z(14] 4(b)) S PEH FE S5 # K] 730 A WU 2, 28— R REOH FEAE 100~160
m/s, JEEELIN T m, 3 ZREPGEEAE 160~200 m/s, JEFEZN 5~7 m; 55 = )2 R 200 m/s~300 m/s,
JEREZ) 9 m; B U Z BRI FE KT 300 m/s, A ) 8 R E AR AT

ZRE XL Line 3 Al Line 4 Zel FE &5 14 W A1, PIANHITH 1 Vs = 200 m/s [ B2 JZ 5 ELAEHL T 12~15 m
f7E, 1M Line 4 M AEH T 15~25 m f7 B S W KT Line 3, PGEE 2% I 28 1 A7 v 57 B AN |] #E(2) 430
m), AT DA P34 500 2050k 5 25 ) A AL P b R A R 2% B R R AR AL R T — e R R AR Ak
4. S IR E S MAFE ST R
4.1. S IR B FHE

ARSCHEHL T FALVE BTN DL K. MASW Tk AUZ BT A% 77 7 5 A Hh R S A7 B i 4% Ak R 2
KB B AR S s, I E & T VEEHE TS 10~20 m [X 8] ) HUZ 38, Sk B S SAE AR (2005
HE~2017 4F) A 3
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5 LU B LY SRR 22 R, ATIA 50~80 my/s, AT LMAILH 2005 HZ 2017 HEA%IR A 5 AR /N
MASW J5 5N EHT AR IR IITE R T 15~20 m R 52 19380 B2 A8 40 22 BN B 2, 1T E AT A% ) Line 3 Al Line
4 TEZIRE AT 30~40 m/s ZE A ER], L5675 1 MASW J7 1L RZ AT AR R 1) DY 260 26 BE B9 mf LK
W, S Pk E AR AT RS (MASW 7772 Line D) E AR IL(ZEHTHAZ Line 4)H 170 m/s~200 m/s BEH1E] 180
m/s~260 m/s, S B Hb JZE 1 57 5 R B A S B 1D I K

Vi M

DOI: 10.12677/ag.2018.87123 1127 HOBRBL2ERT


https://doi.org/10.12677/ag.2018.87123

LeYIIE

Depth(m)
=

N
o

-30-¢

X(m)

Depth(m)

Figure 4. The refraction tomography profiles
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Figure 5. Comparison of the S-wave velocities between different methods, (1) ZK1 drilling re-
sult in 2005; (2) ZK2 drilling result in 2005; (3) The MASW Line 1 in 2016; (4) The MASW
Line 2 in 2016; (5) The tomography Line 3 in 2017; (6) The tomography Line 4 in 2017

5. A SFIEREXIEE, (1) 2005 FEH8FLE ZK1; (2) 2005 FETFLE ZK2; (3) 2016
£ MASW 3% Line 1; (4) 2016 ££ MASW 3% Line 2; (5) 2017 24 A& Line 3; (6) 2017
FEMAE Line 4
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