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Abstract.: The compliance of the drilling-rod hydraulic fracturing in-situ stress measurement can affect the
determination accuracy of the maximum horizontal principal stress. Utilizing tensile strengths based on the hollow
cylinder hydraulic fracturing test to replace reopening pressures to calculate maximum horizontal principal stresses is
a very promising option to cut down the negative effects from the drilling-rod test system. Eight hydraulic fracturing
in-situ stress measurement tests were conducted in a 65 m-deep borehole in an under-construction railway tunnel in
Fujian Province. Seventeen hollow cylinders made from the cores recovered from the same borehole were fractured
hydraulically in laboratory. The average tensile strength based on the hollow cylinder hydraulic fracturing test is
8.40 MPa, which is close to 8.22 MPa, that determined by the classic hydraulic fracturing in-situ stress
measurement. For the 8 in-situ stress measurements within a very narrow depth range of 20 m, the average value of
the minimum horizontal principal stress is 8.41 MPa, and the average value of the maximum horizontal principal
stress based on the hollow-cylinder tensile strength is 16. 88 MPa, which is close to 16. 70 MPa, the average value
that calculated by the reopening pressure. The relationship between the three major principal stresses is o, >0, >
o, , which is favorable for the strike-slip faulting. Based on the comparative analysis, for the drilling-rod hydraulic
fracturing test system, when the test depth is shallow and the system compliance is minor, there are no marked
differences in the calculated maximum principal stresses between based on the reopening pressures and the hollow-
cylinder-test tensile strengths, which proves that the tensile strengths based on the hollow-cylinder test can be
utilized to calculate the maximum horizontal principal stress during the hydraulic fracturing in-situ stress
measurement; at the same time, the tensile strength of rock mass in the test interval, determined by the field
hydraulic fracturing test with minor test system compliance, is definitely reliable for use.
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Fig. 1 Mechanical model of the hollow cylinder rock specimen

test and the loading diagram
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Fig.2 Recorded P-t curves of hydraulic fracturing campaign in

a railway tunnel

F1 KEBREHMEOANERRE

Table 1  Summary of hydraulic fracturing stress measurements

WIE P, P, I P, T Oy Ty Ty Oy
/m /MPa I

21.7~22.3 15.74 7.04 7.41 0.41 8.70 14.78 7.41 11.39 80°
23.7~24.3 15.30 8.47 8.57 0.43 6.83 16.81 8.57 11.44 97°
25.7~26.3 17.87 9.87 8.82 0.45 8.00 16.14 8.82 11.49
27.7~28.3 19.88 8.71 9.30 0.47 11.17 18.72 9.30 11.55
29.7~30.3 16.69 7.75 8.39 0.49 8.94 16.93 8.39 11.60
31.7~32.3 16.02 8.49 7.57 0.51 7.53 13.71 7.57 11.66
39.7~40.3 13.39 8.46 9.69 0.59 4.93 20.02 9.69 11.87
41.7~42.3 18.33 8.68 9.11 0.60 9.65 18.05 9.11 11.93
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Fig. 3 Photos of the rock specimen after the hydraulic fracturing

tensile test
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Table 2

Summary of hydraulic fracturing stress measurements

based on two methods

BEmm AR o/ o/ Ve Pons Yy
I /m W%/m MPa MPa  MPa MPa EY e

21.73~22.28 422.01 7.41 11.39 14.78 14.28 1%
23.73~24.28 424.01 8.57 11.44 16.81 18. 18 5%
25.73~26.28 426.01 8.82 11.49 16.14 16. 34 1%
27.73~28.28 428.01 9.30 11.55 18.72 15.75 8%
29.73~30.28 430.01 8.39 11.60 16.93 16. 19 2%
31.73~32.28 432.01 7.57 11.66 13.71 14. 38 3%
39.73~40.28 440.01 9.69 11.87 20.02 23.29 8%
41.73~42.28 442.01 9.11 11.93 18.05 16. 61 4%
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Fig. 5 Plot of three principal stresses versus depth
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B4 16.70 MPa, FrifE2E R 1.92 MPa; T %50
A R B I A A PP S R T B A B Y
KK S B AEVEF N 14, 28 ~23.29 MPa, F1
fH K 16. 88 MPa, #rifE2£°H 2. 69 MPa, i Ki/hK
VRN SEE TN IZEALRERR o >0, >
o, XN RIS A R T X OE 2 . %
DX 8l e KKV 3 8 g 5 1) Ay T AR PG ]

(3) WX A HT Al A, X T A AT SR RS
J b R I R e, 2 R B N HL R R g R
PR/, 3T K O M3 T A 0 A A R B
P PURL R B AT B Y S5 ROK S 32 6 ) A 22 A
K, XU EE T 250 55 FF W B2 00 3 4R 15 1 A
AP BE 58 4 0l DL F K R B3 B KK F 3
JIRTHE B AE R 5 A Pbn s B T B K R B
HIIRZNE N o = S VA N S Y =0 -9 A T O O
RESWsm B R, RAWESRSE T RE T,
b BE 4y R A B R AT B B O o B Y A
KK FERL T,
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