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Table 1 Summary of grouting water pressure test at a certain section (collapse-prone area)

L5 JE71/MPa TEHHT(¢)/Lu L5 J£71/MPa XA (¢)/Lu
42563—X 41 0.08 190.7 42563—J—1 0.21 14.1
42577—X /1 0.12 94.9 42570—J—2 0.16 8.3

42598—X 0.05 889.7 42587—J—3 0.15 44.5
42626—X 0.09 171.2 42601—J—4 0.17 9.2
42647—X /1 0.08 192.9 42622—J—5 0.18 14.7
42612—X 41 0.10 153.4 42654—J—6 0.19 25.2
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Fig. 1 Schematic diagram of field test on karst grouting water pressure
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Table 2 Summary of grouting water pressure test at a certain section (extremely collapse-prone area)

1= & 41/MPa FEHHT(g)/Lu 15 J£41/MPa HH 5 (¢)/Lu
12334—Xyl 0.08 138.9 12332—Jyl 0.18 16.1
12341—Xz1 0.03 1158.4 12349—1Jy1 0.17 45.8
12362—Xyl 0.07 375.5 12365—Jz1 0.20 21.4
12376—Xz1 0.00 TR 12380—Jy1 0.15 57.5
12387—Xyl 0.06 338.9 12392—1Jz1 0.16 6.4
12408—Xz1 0.10 158. 4 12411—Jz1 0.19 12.7
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Table 3 Summary of grouting and water pressure test at a certain section (collapse-not prone area)

L= J£J1/MPa HHAiT(¢)/Lu L= J£J1/MPa HI G (¢)/Lu
99344—Xyl 0.15 98.9 99342—Jyl 0.18 5.1
99351—Xz1 0.08 178. 4 99349—Jz1 0.17 12.6
99365—Xyl 0.10 115.5 99365—Jy1 0.20 23.3
99372—Xyl 0.12 87.4 99374—Jyl 0.15 17.5
99386—Xz1 0.11 78.9 99388—Jz1 0.16 7.4
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Table 4 Summary of single hole grouting water pressure test
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5 0. 06 15 188.9 0.16 8 16.4
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Table 5 Case analysis and judgment of qualification criteria
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Table 6 Evaluation of single-hole water pressure tests
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Table 7 Evaluation of grouting pressure tests on whole section
brife E B E SEVEHE
AEts RALERAECR T B 8000 () Lk

20 BLE SR &b RO 137
LA R FLBR T S 959 (40 LI ELOE BALEO T B ety

LR 30% KA |

95.6%

100.0%

83.0% 8104

76.5%

80.0%

65.0%
60.0% [__|

40.0% —

20.0% [

1/10454E /NF42 Lu /INF4T Lu INF5% WA bRIE

B2 BOSKE SR 44 BRIEKREARERGESEREITR
Fig.2 Statistics of different meeting criteria for grouting water pressure tests at 44 sections of the Guizhou-Zhangzhou—Chang-

zhou railway
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Application of pressure water tests to evaluation of grouting effects on the
karst roadbed

FENG Haiming

(China Railway First Survey & Design Institute Group Co. ,Ltd. , Xi an,Shaanxi 710043, China)

Abstract Karst is common in the area where the Guizhou—Zhangzhou—Changzhou railway passes through, of
which landforms are characterized by depressions, sinkholes, caves and cracks. The roadbeds in this area are most-
ly susceptible to collapse as shown by regional geological evaluation. The consistency of evaluation of grouting ef-
fects is a difficult issue. At present, there are many methods to evaluate the effect of karst treatment, which, how-
ever, are mainly qualitative. This work aims to explore a quantitative method by pressure water tests to evaluate
the grouting effect in karst areas. Firstly, various evaluation methods are presented. Then feasibility of quantitative
evaluation of grouting by pressure water tests is analyzed. A representative section of grouting tests at the karst
roadbed of the Qianjiang—Changde railway is selected as an example and the different cases with four kinds of
qualified criteria are examined, indicating that the current qualification criteria have some advantages and disadvan-
tages. Combined with theoretical analysis and practical application, a new criterion for quantitative evaluation of
the grouting effect is established on the basis of many tests and optimization schemes. And the technological param-
eters of the pressure water test are summarized. The pressure water test method used in this work is a single-point
method, in which the number of the pressure water tests before and after grouting is no less than 5% and 4%, re-
spectively; the test pressure is 0.05—0.25 MPa, the test length is 3—6 m, and the pressure water time is 5—10
minutes per time. The results show that the new evaluation criterion verified by 44 sections of water pressure tests
is more reasonable and accurate than the other single criteria. Meanwhile, the fuzzy evaluation of drilling, and geo-
physical prospecting is used to verify the criterion again, which suggests that the criterion is basically consistent
with other evaluation results, showing good applicability and rationality. In all, this criterion is a suitable and reli-
able method for quantitative evaluation the grouting effect on the karst roadbed.

Key words pressure water test, karst grouting, eligibility criteria, quantitative evaluation, process parameters
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