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A Study on the Dynamic Characteristics of off-shore Ground Using Suspension P.S. Logging
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SYNOPSIS : In recently site investigations, the need for the determination of dynamic soil properties such
as dynamic modulus of rigidity, elasticity, dynamic poisson's ratio and damping ratio etc. is increasing for the
aseismatic designs of the civil structures. To obtain some of the dynamic properties, measurement of elastic
waves velocity, both P and S wave, is required. Among various methods to measure elastic wave velocity
such asn Down Hole, Cross Hole and Refraction etc., Suspension P.S. Logging has an advantage to use for
the off-shore investigation where generation of the shock wave and traveling of the wave is difficult. In
suspension P.S. logging, specially designed prove equipped with source of shock wave, two 3-channel
receivers, departing Im distance, and other auxiliary facilities is inserted down in a bore hole bottom and
raised in predetermined interval, usually 1lm or 2m, and measurement is conducted. P.S. logging have been
conducted in a off-shore construction project near InChon in the west coast for the first in the country, and
form the result, potential of the liquefaction of the subsoil was evalyated and compared with the conventional
method.

Key Words : Suspension P.S. Logging, Aseismatic Design, Source, Receiver, Liquefaction,
off-shore Ground
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<Table 1> A2~ #4 P.S. Logging System
System Equipment Model Specification Maker
Input Impedence 6000
Gain 10,20,50,100,200,1k,2k
L.C Filter 5, 100Hz
H.C Filter tk, 20kHz
. . McSeis-170 A/D 12Bit (' 5V, FS)
Measuring Unit Suspension Log Model-3331 Sampling Range 2,5,10,50,100,200 /¢ sec
Stack 1~9 times
Display 5.5 inch CRT
F.D. 3.5 inch
Printer Thermal 7 dot/mm
Signal Output 1kQ
Head Reducer Model-3302R Battery UM-3 %8 (! 6V)
Weight 4kg
Gain 500 times oYO
Frequency Response 200~ 5kHz
Receiver Model-3385 Element (H) SR
Element (V) A A =}
Weight 9.2kg
Probe Unit : Size ¢ 54 X 1000mm
Filter Tube Model-3387A Weight 42 ke
R Source Type Solenoid Coil Type
Source Model-3382A Weight 2.5kg
Type Condencer Type
Source Driver Model-3386 Max Charge Capacity 300V X330 F
Weight Skg
. Battery UM-3Xx4 (16V)
Weight and Battery Weight 4.6kg
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<Table 2> tj= 92| &4 £4
. Depth Atterburg Limit(%) Sieve Analysis
B No. % ]
oring Mo (m) wal%) | G LL PI No. 4| No. 200 [ 0.005mm | oC
10.00 320 2.68 33.4 7.6 100 93 13 ML
BN-11
14.00 23.1 2.70 40.0 19.3 100 88 24 CL
1 319 2.67 320 10.7 100 88 14 CL
58 ~ 6.6 345 2.68 34.0 12.8 100 91 15 CL
BN-22
78 ~ 86 26.8 2.68 30.1 12.0 100 91 23 CL
9.0 274 2.68 46.1 220 100 89 25 CL
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<Table 3> X234 PS. 2% A (BN-11)
Time of read point at Suspension PS_LOG -BN-11-
P wave S wave d
D(:);h lower | upper | difference | stack Ve lower | upper | difference | stack Vs (effem Po:ss?n's G ’ By
(ms) (ms) (ms) (ms) (mis) (ms) (ms) (ms) (ms) (mis) rato 1 (kofiem?) | (kgflem®)
20 1.768 2476 0.708 0.708 1412 10.23 | 15.682 5.452 5452 183 1.7 0.491 581 1730
3.0 1.784 2.469 0.685 1.393 1460 9.92 15.235 5.315 10,767 188 1.7 0.492 613 1830
4,0 1.792 2.507 0.715 2.108 1399 9877 14.847 497 15.737 201 1.7 0.489 701 2090
5.0 1.806 2.500 0.694 2.802 1441 9.809 | 14.640 4.831 20.568 207 1.7 0.489 743 2210
6.0 1.796 2.486 0.690 3.492 1449 9.766 14.560 4.794 25362 209 1.7 0.489 758 2260
7.0 1.806 2,496 0.690 4.182 1449 9.766 14.565 4.799 30.161 208 1.7 0.489 750 2240
8.0 1.801 2470 0.669 4.851 1495 9.737 14.290 4.553 34714 220 1.7 0.489 840 2500
9.0 1.807 2.479 0.672 5.523 1488 9.824 | 14318 4494 39.208 223 1.7 0.489 863 2570
10.0 1.781 2418 0.637 6.160 1570 8.905 | 13453 4.548 43.756 220 1.7 0.490 840 2500
11.0 1.786 2411 0.625 6.785 1600 8.555 12.977 4422 48.178 226 1.7 0.490 886 2640
12.0 1.791 2418 0.627 7.412 1595 8.455 13.092 4.637 52.815 216 1.7 0.491 809 2410
13.0 1.942 2.566 0.624 8.036 1603 8226 | 12.313 4.087 56.902 245 1.7 0.488 1040 3100
14.0 1.995 2.575 0.580 8.616 1724 8.362 | 11.494 3132 60.034 319 1.8 0.482 1870 5540
15.0 1.912 2.522 0.610 9.226 1639 7.54 10.905 3.365 63.399 297 1.8 0.483 1620 4810
16.0 1.719 2.367 0.648 9.874 1543 7.396 10.916 3.52 66,919 284 1.8 0.482 1480 4390
17.0 1.768 2.281 0.513 10.387 1949 6.77 9913 3.143 70.062 318 1.8 0.486 1860 5520
18.0 1.494 2.106 0.612 10.999 1634 5.908 9.324 3416 73.478 293 2.0 0.483 1750 5200
19.0 1.518 1.929 0.411 11.410 2433 5.177 7.865 2.688 76.166 372 20 0.488 2820 8410
20.0 1.366 1.759 0.393 11.803 2545 5.044 7.104 2.06 78.226 485 2.0 0.481 4800 14200
21.0 1.324 1.707 0.383 12.186 261) 4.185 6.087 1,902 80.128 526 2.0 0479 5650 16700
220 1.422 1.770 0.348 12,534 2874 3929 5.522 1.593 81.721 628 2.0 0475 8050 23700
23.0 1,340 1.718 0.378 12.912 2646 2427 4.339 1912 83.633 523 23 0.480 6420 19000
24.0 1.404 1.721 0.317 13.229 3155 3,191 4.165 0.974 84.607 1027 2.3 0.44] 24800 71300
25.0 1.397 1.725 0.328 13.557 3049 2.758 3.717 0.959 85.566 1043 23 0.434 25500 I 73200
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<Table 4> A 234 PS. 7F A3 (BN-22)

Time of read point at Suspension P§_LOG -NB-22-

P wave S wave
Depth - - d Poisson's Gy E
(m) lower | upper | difference | stack Ve lower upper | difference | stack Vs (@flem®)| ratio | (kefiem?) | (kef gmz)
(ms) (ms) (ms) {ms) (m/s) (ms) (ms) (ms) (ms) (m/s)
2.0 2,100 | 2.794 0.694 0.694 1441 9.700 | 15.327 5.627 5.627 178 1.65 0.492 533 1590
3.0 1.845 | 2518 0.673 1.367 1486 9.508 | 15.550 6.042 11.669 166 1.65 0.494 464 1390
4.0 1.763 | 2451 0.688 2.055 1453 9.514 | 14935 5421 17.090 184 1.65 0.492 570 1700
5.0 1.632 | 2309 0.677 2,732 1477 8.782 | 14410 5.628 22718 178 1.65 0.493 533 1590
6.0 1.656 | 2.368 0.712 3.444 1404 8.899 | 13.493 4.594 27.312 218 1.70 0.488 824 2450
7.0 1.618 | 2309 0.691 4,135 1447 8.882 | 13.527 4.645 31957 215 1.70 0.489 802 2390
8.0 1.600 | 2.285 0.685 4.820 1460 8318 | 12443 4.125 36.082 242 1.70 0.486 1020 3020
9.0 1.557 | 2.133 0.576 5.396 1736 7.788 | 11878 4.090 40.172 244 1.80 0.490 1090 3260

10.0 1.555 2.100 0.545 5.941 1835 7.927 11.631 3.704 43.876 270 1.80 0.489 1340 3990
11.0 1.580 | 2.121 0.541 6.482 1848 7.874 11.212 3.338 47214 300 1.80 0.486 1650 4910
12.0 1576 | 2.113 0.537 7.019 1862 8082 | 11.682 3.600 50.814 278 1.80 0.489 1420 4230
13.0 1.576 2.131 0.555 7.574 1802 7.880 11.593 3.713 54.527 269 1.80 0.489 1330 3960
14.0 1.601 2.042 0.441 8.015 2268 8.039 | 11.112 3.073 57.600 325 2.00 0.490 2160 6420
15.0 1.605 2.046 0.441 8.456 2268 6.652 9.678 3.026 60.626 330 2.00 0.489 2220 6620
16.0 1.566 | 2.049 0.483 8.939 2070 4.876 7.599 2.723 63.349 367 2.00 0.484 2750 8160
17.0 1.495 1.907 0.412 9.351 2427 4.184 5.744 1.560 64.909 641 2.30 0.463 9640 28200
18.0 1.379 1.795 0.416 9.767 2404 3.263 4.755 1.492 66.401 670 2.30 0.458 10500 30700
19.0 1.255 1.645 0.390 10.157 | 2564 2.637 3.904 1.267 67.668 789 2.30 0.448 14600 42300
20.0 1.158 1.490 0.332 10.489 | 3012 2.343 3.160 0.817 68.485 1224 2.40 0.401 36700 103000
21.0 1.141 1.405 0.264 10.753 | 3788 2.198 2917 0.719 69.204 1391 2.50 0.422 49400 140000
220 1.198 1.439 0.24] 10994 | 4149 2.555 3.135 0.580 69.784 1724 2.50 0.396 75800 | 212000
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