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ABSTRACT

In this study, the SIP (Soil—cement Injected precast Pile) method among the Low—vibration & Low—noise pile
driving methods was decided into study compensation. Ground vibrations by the SIP methods step by step divide
and were analyzed. Quantitative response values and ground vibration equations with reliability were presented from
findings of this study. Also, vibration responses that are occurred by the SIP method of construction were
compared as quantitative with vibration responses by general method of construction that are presented in existent
study. Ground vibration values by the SIP method correspond to level of 17 ~ 57% of values that are assumed by
the Attewell & Famer's equation, respectively, and these result compares in reliability 50% and separated distance
10 ~ 50 m. Also, those values were analyzed that correspond to level of 14 ~ 96% of ground vibration values by

the Prof. Park's equation, respectively. Construction limit extents,

separation distances from vibration occurs

position, were presented that can satisfy domestic criteria for vibration control for the SIP methods. Those

presented in this paper were divided newly according to reliability.
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Table 1 Vibration criteria
Class I I m IV |Reference

Vibration | 10~35Hz| 0.2 | 0.5 | 1.0 | ~4.0 | physical
criteria damage
(Cm/s) > 35Hz 0.3 0.8 1.5 5.0 standard

Type of structures

- Class I: cultural assert & computer equipment surrounding
- ClassIl : house & apartment(with small crack)

- ClassIl : house & apartment(no crack)

- ClassIV : SRC building, RC structure
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Fig.1 Site view for SIP driving
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Fig. 2 Time histories for ground vibration at site H

4.1 A5FHAY

H AdelA ASE AMRsAE T FepdAe] 1570 bl
olefel Y A o] gJeftAllA ASE 18719 HolHE
ol-g-sto] 3714 5 Fig. 3(a)st (b)ell 2+ vehlig]
A5 Hahs Qvlshs A% 50%¢ @dst

=
=

=X

o A%
= AR 05% A EE 2 AEFAA aelw g
sl HaLE 95 90%e] NHEE 2 AEFEAE
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Table 2 Test and analysis results
: Dis. Energy 1/2 PVS g Dis. Energy 1/2 PVS
13.7 58.8 1.787 5.000 10.31 102.9 1.016 6.860
HD1-1 53.7 58.8 7.003 1.816 YDI=5 20.03 102.9 1.975 1.360
13.7 58.8 1.787 4.660 11.01 73.5 1.284 4.360
HD1-2 53.7 58.8 7.003 1.792 yb2-1 21.31 73.5 2.486 1.660
13.7 88.2 1.459 4.780 11.01 88.2 1.172 4.680
HD1-3 53.7 88.2 5.718 2.100 yb2—2 21.31 88.2 2.269 1.730
D21 26.2 58.8 3.417 3.795 11.97 73.5 1.396 2.650
101.6 58.8 13.250 0.081 YD3-1 11.97 73.5 1.396 2.710
HD2—2 26.2 58.8 3.417 3.765 11.97 88.2 1.275 2.510
101.6 58.8 13.250 0.067 11.97 88.2 1.275 2.590
26.2 88.2 2.790 3.926 11.01 73.5 1.284 0.192
Hbz=3 101.6 88.2 10.818 0.096 YAZ—1 21.31 73.5 2.486 0.117
HD3-1 156.2 58.8 20.370 0.071 YA2—2 11.01 73.5 1.284 0.238
HD3-2 156.2 58.8 20.370 0.073 21.31 73.5 2.486 0.105
HD3-3 156.2 88.2 16.632 0.073 YA2-3 11.01 73.5 1.284 0.232
HAL-1 13.7 58.8 1.787 2.620 21.31 73.5 2.486 0.108
53.7 58.8 7.003 0.112 YA2—4 11.01 73.5 1.284 0.166
HAL-2 13.7 58.8 1.787 2.590 21.31 73.5 2.486 0.106
53.7 58.8 7.003 0.193 YA2—5 11.01 73.5 1.284 0.146
HAL-3 13.7 88.2 1.459 3.490 21.31 73.5 2.486 0.117
53.7 88.2 5.718 0.225 YA2—6 11.01 73.5 1.284 0.208
HA1-4 13.7 88.2 1.459 2.810 21.31 73.5 2.486 0.117
26.2 58.8 3.417 1.840 11.01 73.5 1.284 0.184
HA2—1 101.6 58.8 13.250 0.073 YAZ=T 21.31 73.5 2.486 0.103
26.2 58.8 3.417 2.400 11.01 73.5 1.284 0.187
HAZ=2 101.6 58.8 13.250 0.071 YAZ-8 21.31 73.5 2.486 0.100
26.2 58.8 3.417 2.330 11.97 73.5 1.396 0.139
HA2=3 101.6 88.2 10.818 0.073 VA3~ 22.54 73.5 2.629 0.104
HA2—-4 26.2 88.2 2.790 2.430 VA3—2 11.97 73.5 1.396 0.150
HA2-5 26.2 88.2 2.790 2.710 22.54 73.5 2.629 0.093
HA3-1 156.2 58.8 20.370 0.073 YA3—3 11.97 73.5 1.396 0.175
HA3-2 156.2 58.8 20.370 0.067 22.54 73.5 2.629 0.091
HA3-3 156.2 88.2 16.632 0.074 VA3—4 11.97 73.5 1.396 0.171
YD1-1 10.31 73.5 1.203 5.360 22.54 73.5 2.629 0.094
20.03 73.5 2.336 2.040 YA3—5 11.97 73.5 1.396 0.124
YD1-2 10.31 73.5 1.203 4.860 22.54 73.5 2.629 0.081
20.03 73.5 2.336 2.230 VA3—6 11.97 73.5 1.396 0.150
YD1-3 10.31 88.2 1.098 6.240 22.54 73.5 2.629 0.147
20.03 88.2 2.162 1.670 YA3—7 11.97 73.5 1.396 0.151
YD1-14 10.31 88.2 1.098 6.600 22.54 73.5 2.629 0.093
20.03 88.2 2.162 1.670 VA3—8 11.97 73.5 1.396 0.177
Reference 22.54 73.5 2.629 0.106
— H, Y : Testing site, D : Drop hammer stage, A : Auger stage, 1—1 : Pile number—Measurement sector
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Table 3 Vibration velocity equations for SIP
Site & Vibration velocity equations (mm/s)
Corr. coef.(r) Sta. Dev.(ox) Energy (kN-m)
Stage 50% 90% 95%
HD 24.00(SD)~ 194 64.19(SD)~ 191 | 85.14(SD) 194 —0.853 0.589 58.8~88.2
HA 9.21(SD)" 17 19.10(SD)" 1776 | 23.55(5D) 1776 —0.897 0.324 58.8~88.2
YD 5.69(SD) 149 8.01(5D) 149 8.83(5D) 149 -0.773 0.071 73.5~102.9
YA 0.22(5D)~ 071 0.27(8p)~ 0791 0.28(,5D)~ 071 —0.766 0.022 73.5
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(unit : mm/s)

(m) | (m/atm®)

PRD SIP Atewell | piegel Drop
Dis. | sD (Prof. Kang) - (Prof. Kang)
g HA HD YA YD Farmer :

50% | 90% | 95% | B0% | 90% | 95% | 50% | 90%

95% | 50% | 90% | 95% | 50% | 90% | 95% 50% 50% | 90%

10 | 1065 : 266 | 3.32 353 * 697 | 1442 | 17.77 | 1680 | 4413 | 5824 | 049 | 023 (025 | 498 | 7.25 | 8.07 2925 | 1737 | 3430
12 1278 230 | 287 | 305 5.04 | 1036 | 12.78 | 1475 | 30.88 [ 40.75 | 046 | 020 | 024 273 | 543 | 6.05 2181 | 1411 | 27.88
14 1491 204 | 254 [ 270 | 379 | 7.84 | 966 | 869 | 2284 | 3044 | 045 | 047 | 049 | 292 | 425 | 4.74 17.02 | 1184 | 2340
16 | 1704 | 183|228 | 243 | 297 { 616 | 759 | 669 | 1758 (2320 | 043 | 016 | 017 | 236 | 344 | 3.83 1372 | 1018 | 20.10
18 | 1917 | 167 | 2.08 | 221 | 240 | 497 ; 613 | 531 | 1396 (1842 | 042 | 014 | 016 | 196 | 286 | 3.18 1135 | 890 | 1758
20 213 154 | 191 | 203 | 199 | 411 § 507 | 432 | 1136 | 1499 | 041 | 013 | 014 | 166 | 242 | 2.69 958 790 | 1560
25 | 2662 | 129 (160 (170 | 133 | 274 | 838 | 279 | 734 | 969 | 009 | 041 | 042 | 117 | 170 | 1.89 6.69 613 | 1210

30 3194 | 111|139 | 148 | 095 | 197 | 243 | 196 | 514

678 | 008 | 010 | 0.10 | 087 | 127 | 142 4.99 498 1 9.84

40 4259 | 089 | 140 | 147 | 057 | 147 | 144 | 4111 | 292

386 | 006 | 0.08 | 0.08 | 055 | 081 | 0.0 314 359 1 7.09

50 | 5324 |074 093 098| 038 | 0.78 | 096 | 072 | 189

249 | 005 | 006 | 0.07 | 039 | 057 | 063 219 279 1 550

Fig. 5 Vibration influence estimation and comparison on pile driving methods
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