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Application of Hole—bottom Relief Method in Stress
Measurement of In—situ Bored Hole in Shanghai

REN Ye, XIA Bo, LIU Fei
(Shanghai Earthquake Agency, Shanghai 200062, China)

Abstract: The first phase of Shanghai comprehensive deep well project construction is completed, as the first
comprehensive deep seismic observation station built in the early construction, which carried out a lot of relevant
basic geophysical data collection, in which deep Zhangjiang integrated were measured in situ with deep hole
bottom relief method. Based on the comprehensive analysis, the regularity and characteristics of ground stress in
the test area are given, which provides the background information for the installation of the comprehensive
observation instrument for the comprehensive observation of the Pudong earthquake monitoring center of Shanghai
Earthquake Agency.
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Fig.1 Schematic diagram of stress relieving process of underground hollow inclusion
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Table 1 Stratigraphic table of Pudong seismic well
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2 15.8 26.3 10.5 I EI DY e, C A=Y AU %

3 26.3 43.7 17.4 SRRk T
4 43.7 45.5 1.8 b YA
5 455 68.2 22.7 ¥y, gnnk THE-F=
6 68.2 77.9 9.7 IR £ Jed =t %
7 77.9 84.5 6.6 NSIEIbit %
8 845 122.4 37.9 b Hh
9 122.4 143.3 20.9 RN R s
10 143.3 158.8 15.5 g R
11 158.8 173.2 14.4 Fh+ CIp2 R 2]
12 173.2 182.2 9 S gbiy i CIp 2 2]
13 182.2 216 33.8 PR R S
14 216 233.4 17.4 b R s
15 233.4 247.7 14.3 PR R s
16 247.7 258.1 10.4 b R s

(BT FR)



74 % moH = 38 %
FER1D
Fs  BEIEEMm  BEEEE/m EIE/m +CEM HOEHEAR
17 258.1 264.3 6.2 kst A
18 264.3 285.5 21.2 HOfE A s
19 285.5 355.6 70.1 ittt R hg
S B, EHRE, SR EEER, &5
20 355.6 363.7 8.1 HRAE S IR, BRSNSk, AR
21 363.7 367.5 3.8 e = L6, AT, Eeekk, SRR,
. BLE, AR, RS EER, &l
22 367.5 372.1 4.6 FXAIES SR, RIS ok, B
23 372.1 379.2 7.1 Ve = YL TRRE | Ak, 2 BRI,
WA, SRR, &2 EER . Eik,
24 379.2 385.3 6.1 RIS HEy B AT 382.7~382.9m FI 384.1~384.45m
FABR, IREEARET, Atipne, Rsefk,
N4 1L ﬁ Ty LLl/—;:l:y = T NN
25 385.3 397.4 12.1 R AT gi@ ARBHR, EEZERER, K
26 397.4 407.8 10.4 XL YL TRERE | Ak, 2 BRI,
N LR dS EEL 47 LA ke
27 407.8 412.0 42 KA S bR 2 gﬁ@ AR, SO ZMER, K
WAL, S, Smk, 2250
NN NS > , ,
28 412 418 6 e Ve =s g
29 418 425 7 R TR gi@ AR, EEZZRER, K
BRA, SR, A2 E2HuR | Bk,
30 425 435 10 BRIE S B AL 425.3~433.7 m PAB, B4 AREF,
AR, R5eEE,
e . X A R HhALEER B 2
ARG AR IR BT 0~84.5 m, A
i< 435 m A1k, HILEAEN 146 mm BIBRSL, HA £
T EHE T HRHEEIE 124 (E
2), BEREEAT T IRAN R DR R I R N D S
HUAEHPATAE 365 m £ 385 m,
22 MEHBELER
MRAE SN SN R, eI BIASHTA
ANIE IR D R ER 4, EBAE 385 m ZbAYISEEL
(3% 2) N JfEbRrEZR (I 3), RIHE LR
FEIRBMNA ST OIHE , &R 0 BSEE GE
o TENETRZ . BEdEBERERR, Kl
AR IR, FoREdERE, HAEE 5 5E
S, BrlReRESEBENA, AIASINTE, H
FERY, 1F 365 m APPSR R anitt
Z G AR HE SR A B P K B R (R, [RIAS ST D146 | —— 365m
BERIE = A s E R ARALL . B TIREe A - il M 38
W I JE T2 OVEMAR R, T, N AR AR h

BRI ZETLEE LRy, BT DA B G B A
0,

2 HhifLEE

Fig.2 Borehole structure
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Table 2 Stress sheet readings at 385 m

FfRls  dEIE 1 dEE2  EE3 EE4 WESs miEe WE7  miEs  WmiE9  EiE 10 i 11 Wi 12
50 -6.15 -7.66 9.17 -6.32 1.25 -5.89 6.93 -5.55 -7.23 -4.93 8.74 -9.91
100 1.23 -1.66 1.51 3.47 3.51 -1.78 2.11 2.36 1.88 4.67 1.37 -2.12
150 44.43 -0.96 0.12 28.51 12.73 0.45 0.7 15.23 57.71 31.26 -0.96 18.31
200 63.37 12.34 2.36 37.48 20.14 12.44 2.32 39.67 69.89 46.16 2.13 28.47
250 67.62 20.43 2.57 36.72 20.01 20.58 2.54 40.39 72.15 48.42 2.67 29.16
300 66.12 17.21 3.19 35.31 30.37 17.89 341 39.96 72.03 48.71 3.33 29.08
350 65.89 16.38 4.45 31.26 23.45 16.03 4.43 39.87 70.17 46.96 4.86 28.16
400 65.01 15.52 6.52 29.57 37.46 15.36 6.25 38.77 69.58 44.61 6.15 27.36
450 64.99 14.93 5.78 28.63 51.38 15 6.16 38.71 68.32 41.3 5.86 26.17
500 64.36 14.89 3.49 27.96 55.46 14.67 4.01 35.62 66.01 40.06 3.88 25.93
550 62.83 14.75 4.49 27.42 57.15 12.23 49 33.01 65.13 38.73 4.84 25.64
600 61.53 15.01 5.37 26.73 58.64 13.56 5.57 28.31 65.09 35.32 5.21 26.06
650 60.94 14.61 4.99 26.26 58.99 13.31 5.09 26.93 64.99 33.99 4.89 2491
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Fig.3 Stress relieving curve at 385 m
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Table 3 Elastic modulus E, Poisson’s ratio v and coefficient of K
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365 90 153 30.0 0.35 1 1 1 1

385 90 140 30.0 0.35 1 1 1 1
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Table 4 Calculation results of principal stress at each measuring point
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HfE/Mpa  TJTIAN(C°)  WUA(Ce)  BE/Mpa  JFIAN(C)  BAICC) Ffl/Mpa  JFIAI(°)  WUA/(°)
365 8.44 92.76 -0.54 7.87 273 257 7.56 194.52 -87.37
385 8.99 95.80 1.29 8.51 6.00 -8.72 8.25 177.41 -81.18
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