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New Type of Double Pipe Hydraulic Fracturing Method
In-Situ Stress Testing Device and Its Application
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Abstract: A new type of double pipe hydraulic fracturing in-situ stress testing device is proposed, using high-
pressure double-layer steel wire rubber hoses with C-type joints in the pipeline. The new device are tested and
applied in 16 tunnels in Zhejiang Province and Fujian Province, obtaining good results. The results show that
the new double pipe hydraulic fracturing in-situ stress testing device has good sealing effect, and can control
the pressure and relief of the sealing section and fracturing section separately. In the southeastern coastal areas
of China, the natural stress field in deep rock masses has obvious directionality, with 0. 55-0. 85 ratio of maxi-
mum horizontal principal stress to minimum horizontal principal stress, the lateral pressure coefficient is 0. 72-
4. 83, the average value is 2. 16.
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Fig. 1 Typical pressure variation curve of Fig. 2 Mechanical model of hydraulic fracture
hydraulic fracturing method stress measurement
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Fig. 3 New type of double pipe hydraulic fracturing testing devices
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Fig.4 Test location Fig.5 Imsitu stress test curves of ZLLZK3 borehole in Zhulong Tunnel
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Tab.1 In-situ stress test results of each borehole

i HE S8/ MPa E N J1{H/MPa B
ws PR um e
7 Do Doz Dse D o, Omax Grmin oy n
253.0 11.86 8.46 551  2.53  3.40 13.13  8.04  6.70
1 e 248. 0 11.74  8.42  5.02  2.48  3.32 11.60 7.5 6.57 NW22°
b 1
243. 0 11.61  8.07  4.88  2.43  3.54 11.43  7.31  6.44
184. 0 11.31  9.34 551 1.8  1.97 10.87  7.35  4.88
YANVAL
2 mn R 179. 0 10.77 804 515  1.79  2.73 10.99  6.94  4.74  NWI9®
b 1
174.0 10.75  7.97  5.11 174  2.78 10.84  6.85  4.61
193.0 13.71  10.42  6.08  1.93  3.29 11.68 8.0l  5.11
3 ﬁ?%mﬁx 188.0 13.44  10.17  6.05  1.88  3.27 1174 7.93  4.98  NW49°
183.0 13.06 874 5.76  1.83  4.32 12.20  7.59  4.85
129.0 10.02  8.53  4.71  1.29  1.49 8.18  6.00  3.42
4 @?& 124. 0 9.72 817  4.18  1.24  1.55 6.85  5.42  3.29  NW23°
119. 0 9.26 7.91  4.04  1.19  1.35 6.59  5.23  3.15
j 128.0 8.34  6.45  4.12  1.28  1.89 8.47  5.40  3.39
5 ﬁ%% 123.0 9.52  7.37  4.12  1.23  2.15 7.45  5.35  3.26  NW36°
118.0 8.47  6.75  3.87  1.18  1.72 7.22  5.05  3.13
119. 0 8.81 810 6.51  1.19  0.71 13.81  7.70  3.15
6 %E 114.0 9.31  8.84  6.04  1.14  0.47 11.56  7.18  3.02  NW45°
109. 0 7.25  6.12 501  1.09  1.13 11.09  6.10  2.89
235.0 11.62  9.12  5.01  2.35  2.50 10.61  7.36  6.23
7 A L 230. 0 10.41  6.94  4.47  2.30  3.47 11.07  6.77  6.10 NW24°
b 1
225.0 9.77 7.41  4.08  2.25  2.36 9.33  6.33  5.96
172.0 10.65  8.41 4.8  1.72  2.24 9.67  6.60  4.56
8 el 167.0 10.17  8.36  4.74  1.67  1.81 9.20  6.41  4.43  NW25°
b 1
162. 0 9.86 7.84  4.51  1.62  2.02 8.93  6.13  4.29
169. 0 11.32  8.97  4.45  1.69  2.35 7.76  6.14 4,48
9 E‘%ﬁﬁﬁ 164. 0 11.12 8.54  4.11  1.64  2.58 7.07  5.75  4.35  NW34°
159.0 11.03 811  3.87  1.59  2.92 6.68  5.46  4.21
137.0 9.41  7.84  4.27  1.37  1.57 7.71  5.64  3.63
10 %ﬁg%m 132.0 8.81  7.71 424  1.32  1.10 7.65  5.56  3.50 NW22°
127.0 8.48  7.04 413  1.27  1.44 7.89  5.40  3.37
282.0 11.23  10.07  4.77  2.82  1.16 9.88  7.59  7.47
11 E e 277.0 10.47  9.14  4.43  2.77  1.33 9.69  7.20  7.34  NW23°
b 1
272.0 9.91 877 4.21  2.72  1.14 9.30  6.93  7.21
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Continue table
- %%{ h/m E%’%%%&/MP{ FE i J1{E/MPa E)jg?ﬂé
Deitg Pezg Dsiig Dw o Omax Cmin oo
183.0 10.12 8.72 4,05 1. 64 1.41 6.70 5.69 4. 85
12 %% 173.0 9.73 7.40 3.67 1.54 2.33 6.70 5.21 4.58 NW37°
163.0 8. 89 7.34 3.47 1.43 1. 56 5.96 4.91 4. 32
N 169.0 10. 74 9.15 6. 05 1. 37 1.59 11.74 7.42 4.48
13 1";?&% 160.0 9. 86 7.88 5.01 1. 28 1. 98 9.71 6.29 4. 24 NW45°
150.0 8.99 7.45 4. 96 1. 18 1. 54 9.79 6. 14 3.98
N 380. 5 17.50 14.70 6. 60 3.81 2.80 12.71 10. 41 10. 08
14 %I%ij"ﬁﬁ 375.5 17. 30 14. 50 6.10 3.76 2. 80 11. 31 9. 86 9.95 NW25°
370.5 16. 10 13. 00 6.10 3.71 3.10 12.71 9.81 9.82
503.0 11.32 9.72 3.07 5.03 1. 60 9.55 8. 10 13.33
15 ml'%iﬁﬁ’ﬁ 495.0 11.12 8. 86 3.01 4.95 2.26 10. 07 7.96 13.12 NW25°
487.0 10. 47 8. 77 2.89 4. 87 1.70 9. 64 7.76 12.91
108.0 8. 40 7.40 6.10 0.977 1. 00 12. 85 7.08 2.86
16 ZUEZ?;ELU 98.0 8. 10 7.10 5. 80 0.877 1. 00 12. 05 6. 68 2.60 NW18°
88.0 8. 10 6. 80 5.50 0.777 1. 30 11. 25 6.28 2.33
o, ..0,./MPa
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