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A Study on the Initial Shear Strength Characteristics
of Sudden Gelation Grout
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Abstract

In order to analyze the shear strength characteristics of the grout with sudden gelation in the pre-hardening state,
the viscosity of the mixture and the indoor vane shear test were performed. The grout was prepared according to the
water-cement (w/c) ratio and the shear strength test was conducted. The plastic-state shear strength of grout was affected
by the w/c ratio, so the lower the w/c ratio, the higher the initial shear strength was, and the longer the curing time
was, the higher the shear strength was. The maximum shear strength occurred at the faster rotation angle as the higher
shear strength was developed, and the lower shear strength occurred at the larger rotation angle. In addition, it was
confirmed that the pre-hardening grout rapidly decreased in strength after the maximum shear strength was gained, and

converged at a certain level after the rotation angle of the vane blade was about 70° to 90°.
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Table 2. Recommended specifications for field vanes®
) . Diameter inch Hight inch Blade thickness Diameter O.f the
Casing size . vane rod inch Comment
(mm) (mm) inch (mm)
(mm)
AX 1 1/2(38.1) 3 (76.2) 1/16 (1.6) 1/7 (3.6)
BX 2 (50.8) 4 (101.6) 1/16 (1.6) 1/7 (3.6)
ASTM D 2573-72
NX 2 1/2 (63.5) 5 (127.0) 1/8 (3.2) 1/7 (3.6)
4 inch (101.6 mm)® 3 5/8 (92.1) 7 1/4 (184.1) 1/8 (3.2) 1/7 (3.6)

@ The smaller the consistency (hardness) of the soil to be tested, the larger the vane should be used
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Table 3. Chemical composition of Cement and E2

(%)

Item Specific gravity Si0z Al,O3 Fez03 Ca0 MgO SO3 K20 NaxO LOI Total
Cement 3.15 22.2 5.2 3.1 64.2 1.4 2.1 0.2 0.6 0.7 99.7
E2 2.8 6.8 24.6 1.9 42.6 1.5 20.5 - - 0.4 98.3
Table 4. Physical Properties of E1
ltem Viscosity (cps) Specific gravity pH Color
E1 5.61 1.055 2.8 Milky white
Table 5. Chemical composition of Bentonite (%)
Si02 A|203 F6203 CaO MQO SOs KQO ig—loss
60~70 15~20 1~5 3~5 1~3 1~5 0.1~1.0 10~15
Table 6. Composition of Grout
ltems w/c Water Cement E2 E1 Bentonite
UHG 100% 590 540 50 20 -
Sudden gelation HG 125% 738 540 50 20 -
SG 150% 885 540 50 20 -
) Non hardening - 910 - - - 62.5
Bentonite -
Hardening 347% 910 200 - - 62.5
2335t} Agt A7 2A517] Y3 T3 S A Table 7. Test result of grout gel-time
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Table 8. Result of Bentonite mixture viscosity measurement

tems Viscosity (cps. spindle S61 Brookfield)
Initial Thour 2hour Ghour 12hour 24hour
Non—hardening 55.7 67.2 73.5 91.1 106.5 126.5
Hardening 0 0 0 hardened hardened
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Fig. 3. Result of Bentonite mixture viscosity measurement
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Table 9. Result of vane shear test
Max Torque Top Angle Max Angle
Iltems (kgf.cm) ©) ) Blade
v 2.215 7.45 360.1 AX
UHGT1h v2 2.212 8.50 360.2 AX
v3 2.511 7.39 360.8 AX
vi 0.759 18.02 360.1 AX
HG1h v2 0.753 18.04 360.3 AX
v3 0.797 19.82 360.8 AX
vi 1.407 7.95 360.1 AX
HG6h v2 1.451 8.77 360.5 AX
v3 1.500 7.27 360.7 AX
v 0.621 17.01 360.1 AX
SG1h v2 0.594 19.56 360.5 AX
v3 0.660 16.84 360.6 AX
v 1.013 7.51 360.1 AX
SG6h v2 0.975 10.01 360.2 AX
v3 1.108 7.70 360.3 AX
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Table 10. Shear strength calculation result
ltems Time T (N-m) D (cm) K K (kPa)
0.211 3.81 0.000202421 4,940 1,041
UHG Thr 0.217 ! ! ! 1,071
0.246 ! ! ! 1,215
0.074 ! ! ! 368
Thr 0.074 ! ! ! 365
0.078 ! ! ! 386
HG
0.138 ! ! 681
6hr 0.142 ! ! 703
0.147 ! ! ! 726
0.061 ! ! ! 301
Thr 0.058 ! ! ! 288
0.065 ! ! ! 319
SG
0.099 ! ! ! 491
6hr 0.096 ! ! ! 472
0.109 ! 536
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Fig. 7. Vane shear test results (Continued)
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