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Mechanical Properties of Filling Materials for Bored Pile in Rock

ABSTRACT

Jeju Island is composed of irregular volcanic rock layers formed by several volcanic activities. Since structure such as the offshore wind
turbine has to support considerably large over turning moment due to long distance from foundation to load point and relatively large
horizontal load. Pile foundations are needed to economically support such structure even in the case of rock layer. Therefore, in this
study, mechanical performances are estimated by mixing ratio of water, cement, and sand to figure out optimal mixing ration of filling
material for pile penetrated to rocky layers, and outcomes of this study are compared and analyzed with results of other researches. In
the same conditions, mechanical performances of the mortar (S/(S+C)=20~40%) are better than those of cement paste and soil cement.
On the basis of major outcome of this study, appropriate range of mixing and a strengthening model are suggested.
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Table 1. Various W/C Ratio for Bored Pile

W/C (%) Remark
Code requirements for structural 83100
foundation design (2015)
. . 83 Normal soil
Korea National Housing
Corporation (2008) 50 Soft clay,
loose sand
LH Specification (2012) 83
Korea Expressway Corporation 60~70
Japan the pile point : 19.6~29.4MPa (200~300kg/cm?)

(2002) the skin of pile : 0.49~1.37MPa (5~14kg/cm?)
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Table 2. Test Parameter

S/(S+C)
w/C

0%
60%

20%
80%

40%
100%

60%
120%

Weight
ratio

WO08S207-3 - Number
1_ —EAge

S : Sand/(Sand+Cement) ratio
0:0% 2:20%
4:40% 6:60%

W : Water/Cement ratio
06 : 60% 08 : 80%
10:100% 12:120%

Fig. 1. Specimen I.D.

Photo 1. Test Specimens
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Fig. 2. Particle Size Distribution Curve of Sand

Table 3. Physical Properties of Sand

Specific gravity (Gs) 2.64
Unit weight (kN/m”) 15.78
o Coefticient of uniformity, C, 1.78

Grain size
Coefficient of curvature, C. 0.77
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Table 4. Test Results (Continued)

Specimen | Unit weight | Age ucs fo/ fas E
LD. (kN/m?) | (day) | (MPa) | (%) | (MPa)
3 8.08 40.5
7 1249 | 626
WO08S6 19.58
14 1506 | 755
28 19.96 - 1983.7
3 5.69 40.8
7 8.96 64.2
W10S0 14.33
14 1278 | 915
28 13.96 . 929.8
Photo 2. Test Instruments and Test Set-up 3 6.81 352
7 1056 | 545
Table 4. Test Results W10S2 15.46
14 14.61 75.4
Specimen | Unit weight | Age UCS | f./fs E 28 1937 . 1491.6
LD. (kN/m®) | (day) | (MPa) | (%) | (MPa) 3 606 | 375
3 1155 | 616 7 9.97 61.7
W1084 16.76 - :
WOSSO L6584 7 14.03 74.9 14 12.62 78.1
14 18.12 | 967 28 16.15 - 15773
28 18.74 - 1610.0 3 535 45.1
3 19.07 54.3 7 7.57 63.8
; 2087 | 594 W10S6 17.71
W06S2 19.11 14 all 773
14 3009 | 856 28 11.86 - 12742
28 35.15 - 2850.5 3 3.64 28.5
3 2037 | 57.1 7 6.81 533
W1250 13.13 . :
WS4 2048 7 21.48 60.3 14 11.52 90.2
14 2837 | 79.6 28 12.77 - 656.7
28 35.65 - 3035.5 3 4.55 42.8
3 1927 | 603 7 5.69 53.6
; 2036 | 637 W12S2 14.45
W06S6 20.89 14 9.06 833
14 2698 | 844 28 10.62 - 749.1
28 31.96 - 3465.9 3 3.39 24.7
3 9.18 433 7 6.24 45.4
; 315 | 620 W1284 14.84
WO08S0 16.11 14 948 689
14 17.00 80.2 28 13.75 - 1106.2
28 21.20 - 1365.7 3 2.93 42.6
3 9.38 37.1 7 4.42 643
S 129 | 593 W12S6 1639
WO08S2 16.94 14 28 812
14 1805 | 714 28 6.87 - 533.4
28 25.28 - 18163
3 9.71 35.7 - 5 < 5 i
: i ZrzA) ool et (a)~(d)= TEske] =259k Fig. 39
WO08S4 18.59 T om (@911 WO08S0 AJgAe] 289 7357t W06S02] k) =7
: . et A2 AlF eakg sk
28 2721 - 2374.8
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