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ABSTRACT

Project Code : RDG5030027

Project Title : 8@31N13V8N sevasnamrnanln luRuiEes

Investigators : Supot teachavorasinskun1 , Anat Ruangrassamee1
1 Faculty of Engineering, Chulalongkorn University

Email address : tsupot@chula.ac.th

Project Duration :

1 June 2007 — 31 May 2009 (Extended to 30 November 2009)

This research aimed to examine the probable seismic amplification factors due to
various typical earthquakes in Chiang-Mai, Chiang-Rai, Kanchanaburi, and Bangkok
areas. The formulation for predicting shear wave velocity was developed and the
acceleration response spectra in the area were investigated. The seismic downhole
tests were conducted at 6 sites to develop the relationship for predicting shear wave
velocity in the areas. Furthermore, more than 30 existing secondary information on the
shear wave velocity profiles in the studied areas were also analyzed. The new
technique for down-hole seismic test interpretation (so-called refraction method) were
developed and used in the study. It was found that the proposed technique can properly
interpret the influence of overburden effective stress and variation of underground water
table. Based on those information, a simple empirical equation for estimating shear
wave velocity was proposed. Soil response analysis was done for 33 sites to obtain the
acceleration response spectra at the ground and the amplification factors. It is found
that the amplification factors are as large as 2.0 at locations where (V,),, is less than
200 m/s.

The database was created based on the Geographic Information System (GIS)
to gather information and analytical results obtained from the study. The user can easily
select the interested location to find out information; i.e. the subsoil profile, estimation of
shear wave velocity and probable seismic amplification factor. Moreover, the database

can be added/modified by following the instruction given in this report.

Keywords : Shear wave propagation velocity, Seismic amplification factor, GIS
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! A a qul 1 a J a @
Gl'li'liﬁ 2.2 AUTUUAVNAUFTUAN €] U UTNIUNQUNATOUYIWIAINITUNYIINGIQY

Natural Plastic | Wet Unit (Downhole)
Layer| Type of | Depth, [Thickness, Classificati Water Su. t/m? SPT, N Ind Weidh (Downhole)|  Shear
No. |Sample| m m assification Content u, tm (Blow/ft) nex eignt Vs (m/s) | Modulus
) | ©m?
(%) (MPa)
1 ST 0.3 | 1.05 CH 117.6 1.70 121 25
2 ST 1.8 | 1.50 CH 109.8 | 1.25 1.70 69 8
3 ST 3.3 | 150 CH 68.1 1.50 1.70 86 13
4 ST 48 | 1.50 CH 819 | 250 1.70 104 18
5 ST 6.3 | 1.50 CH 63.5 | 2.00 1.70 101 17
6 ST 7.8 | 150 CH 53.3 | 2.00 1.70 104 18
7 ST 9.3 | 150 CH 36 3.00 1.70 105 19
8 ST 10.8 | 1.50 CH 25.2 | 3.75 1.70 141 34
9 SS 12.3 | 1.00 CL 20 125 1.70 203 70
10 | SS 12.8 | 0.75 CL 19.2 12 1.70 200 68
11 | SS 13.8 | 1.25 CL 16.9 13 1.70 172 50
12 | SS 15.3 | 1.50 CL 16.6 15 1.70 209 74
13 | SS 16.8 | 1.50 CL 16.9 18 1.70 182 57
14 | SS 18.3 | 1.50 CL 17.2 19 1.70 264 118
15 | ST 19.8 | 1.50 CL 22.6 20 1.70 241 99
16 | SS 21.3 | 1.50 CL 28.1 34 1.70 278 132
17 | SS 22.8 | 1.50 CL 171 30 1.70 217 80
18 | SS 243 | 1.50 CL 19.5 34 1.70 288 141
19 | SS 25.8 | 1.50 CL 121 30 1.70 259 114
20 | SS 27.3 | 1.50 SM 17.3 55 1.75 227 90
21 | SS 28.8 | 1.50 SM 20.2 51 1.75 373 244
22 | ST 30.3 | 1.50 SM 16 24 1.75 268 126
23 | SS 31.8 | 1.50 SM 17.4 40 1.75
24 | SS 33.3 | 1.50 SM 19 60 1.75
25 | SS 34.8 | 1.50 SM 20.5 43 1.75
26 | SS 36.3 | 1.50 CH 18.4 42 1.80
27 | SS 37.8 | 1.50 CH 19 30 1.80
28 | SS 39.3 | 1.50 CH 14.8 36 1.80
29 | SS 40.8 | 1.50 CH 18 45 1.80
30 | SS 42.3 | 1.50 CH 15.6 37 1.80
31 | SS 43.8 | 1.50 CH 14 31 1.80
32 | SS 453 | 1.50 CH 17.2 37 1.80
33 | SS 46.8 | 1.50 CH 18.8 38 1.80
34 | SS 48.3 | 1.50 CH 16.3 49 1.80
35 | SS 49.8 | 1.50 SM 18.7 46 1.80
36 | SS 51.3 | 1.50 SM 20.7 75 1.80
37 | SS 52.8 | 1.50 CL 19.6 45 1.80
38 | SS 54.3 | 3.75 CL 214 56 1.80
39 | SS 60.3 | 3.00 SM 24.3 67 1.80

a L4 a = o o
Ui!?mﬂquﬂWTﬁﬂﬂﬁﬂ!lﬁ’f"I:]‘VIfl"lafl"d]);\uﬂuﬁqulliﬂiuﬂ?ﬁﬂﬂﬁﬂﬂﬂT?uiaa hléf‘Vﬂﬂ”l'iTlﬂﬁ@']J

o 3 y g ' g} [ e '
$1u 3 ase erluastvaevud Idmadniunuy (repeatability) Taeliszezyeenonu'lsl (wooden plank)

' o y A A A o =2 Y ' 9
W'Nﬂ']ﬂﬂ']ﬂﬁqm 31493 Llﬁ3ﬂ’n/iuﬂ1‘”lﬂﬁﬂquﬂliuﬂumﬂm@yjaﬂai‘lﬂ"ﬁ@@ﬂllll (time delay) 2000 ps
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(10° 2u#) annsneruaainaumewaunIg law

1 Y A Y A o 1 3
2.6 mﬂmimﬁauwmﬂﬂwawslﬂammﬂu“lmmazﬂﬂ

o

U

@ ' =2 o A =
iyﬂlﬂmcluLL@ﬁ%ﬂﬂMﬁﬂﬂﬁﬁﬁN‘ﬂ 2.3 4

Y

A ' A A A a 2 v v W ' = o A
AT NN 2.3 mnamﬂaumaumumﬂﬂmmtm illuﬂJuWmﬁlmmazmmaﬂiumﬂmt’f@’um&‘n1 U

t4 a [
HANYIWIAINTUNHIINGIRY

Depth Time 1 (ns) Time 2 (us) Time 3 (us) Average' Average
m) [ 2 R® T R T R T R |Time (ns)
1 27540 26820 27180 26470 26830 26970 27180 26650 26955
2 36980 37210 35330 37440 35570 37910 35330 37210 36623
3 42940 42980 42850 42980 42740 43460 42630 43220 42975
4 53930 53450 53930 53450 53450 53270 53690 53350 53565
5 61160 62700 60710 61220 60120 61210 60260 60640 61003
6 67930 68200 68530 68200 68230 67690 68230 67670 68085
7 75550 76910 75880 77340 75880 77010 75340 76273
8 87790 87790 87950 87160 87860 87590 87460 87780 87673
9 94460 94490 94480 94460 94520 94690 94460 94460 94503
10 105560 | 104180 | 105620 | 105310 | 105760 | 105040 | 105560 | 104790 | 105228
11 110140 | 109790 | 110140 | 110380 | 109750 | 110330 | 110340 | 110320 | 110149
12 118060 | 118780 | 119250 | 118400 | 119450 | 119170 | 119050 | 118590 | 118844
13 125510 125510 125510 125860 | 125598
14 130550 130510 131090 130130 | 130570
15 133520 | 130460 | 136160 | 134300 | 135620 | 135400 | 135940 | 135020 | 134553
16 127630 | 126690 | 127540 | 125790 | 126690 | 127060 | 127100 | 125890 | 126799
17 133220 | 132520 | 133930 | 131170 | 134640 | 131180 | 133930 | 131820 | 132801
18 137420 137490 137410 137420 | 137435
19 142310 | 142530 | 141760 | 142230 | 143010 | 142990 | 142310 | 143710 | 142606
20 151790 | 151340 | 151170 | 151400 | 150370 | 150740 | 150370 | 149090 | 150784
21 155570 | 154950 | 156000 | 155710 | 156410 | 156800 | 156300 | 156370 | 156014
22 159100 | 158930 | 158290 | 159770 | 158400 | 159120 | 159050 | 159650 | 159039
23 164090 | 164170 | 164070 | 164440 | 164170 | 164460 | 164140 | 164500 | 164255
24 168890 168900 168910 168890 | 168898
25 173090 | 173120 | 173780 | 173260 | 173780 | 172390 | 174480 | 172380 | 173285
26 177940 | 178850 | 178190 | 178060 | 178470 | 178010 | 178520 | 178010 | 178256
27 182170 181500 182170 181790 | 181908
28 188720 | 188000 | 187860 | 188040 | 188280 | 187970 | 188850 | 188030 | 188219
29 191670 192090 192580 191910 | 192063
30 197780 197640 197770 197560 | 197440 | 197638
' AVERAGE ifunaimasainmsaen’lsl 3 asefis ldnnmniesiionageu
T AoNANNUDIAITUT YAV (Transverse)

*R ApfiAmveIdas Uy auSail (Radial)
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A 1 A~ d‘ = a =KX o
A1TNNN 2.4 ﬂmmmaumaumumﬂﬂmm

t4 a [
HANYIWIAINTUNHIINGIRY

[

U

Y H
Tyanalundazanuanlumsnaaeuniai 2 veq

Depth Time 1 (us) Time 2 (ns) Time 3 (us) Average' Average
m) | T R T R T R T R |Time (us)
1 26730 26890 26780 27100 26980 26860 27100 26980 26928
2 33220 32790 33220 33050 33920 33470 33920 33210 33350
3 42010 42810 43050 44170 43430 43550 43270 43700 43249
4 50590 53360 52010 52410 52010 52010 52065
5 59050 60310 60580 60270 59940 60030
6 68280 69080 69340 68970 68918
7 78610 78790 78780 79280 78180 79600 78780 79600 78953
8 88040 87600 87690 87240 87690 87320 87810 87280 87584
9 95230 95500 95830 95850 96170 96220 95810 95850 95808
10 104160 | 104920 | 103470 | 105690 | 104090 | 105450 | 103660 | 105610 | 104631
11 113890 | 114680 | 113070 | 113460 | 113060 | 114160 | 113180 | 113110 | 113576
12 119420 119390 119390 119240 | 119360
13 122260 | 122980 | 122440 | 122630 | 122040 | 122970 122553
14 131610 | 131830 | 131600 | 131820 | 131850 | 132170 | 131430 | 131710 | 131753
15 137210 135790 | 137520 | 136890 | 138220 | 136490 | 137970 | 137156
16 141800 | 142230 | 142360 | 142290 | 142230 | 142290 | 142140 | 142290 | 142204
17 147830 | 147940 | 147910 | 147920 | 148040 | 147910 | 147920 | 147980 | 147931
18 152800 | 152830 | 152820 | 152850 | 152970 | 152800 | 152800 | 152820 | 152836
19 155600 155920 155600 155780 | 155725
20 158930 | 159060 | 158400 | 158990 | 159100 | 159100 | 157700 | 158400 | 158710
21 162610 161900 162630 162590 | 162433
22 166100 165360 165950 165500 | 165728
23 170360 | 170620 | 169650 | 170360 | 169980 | 170300 | 169770 | 170500 | 170193
24 174650 174030 174650 174650 174495
25 177560 | 177510 177510 177280 177740 177280 176960 177750 | 177449
26 180410 | 180600 | 180360 | 180410 | 180020 | 181090 | 180070 | 181430 | 180549
27 186580 186080 186080 186080 | 186205
28 189700 190000 190180 190180 | 190015
29 191980 | 191790 | 191400 | 191800 | 191970 | 191790 | 191260 | 191790 | 191723
30 193380 | 193180 | 194150 | 194690 | 194620 | 194780 | 194390 | 194920 | 194264
' AVERAGE ilunannasninmsnenld 3 assnie s ldnnnsesiienaae
T Ao NANINUDIAITUT YRV (Transverse)

R AoNANI9I0IRTDd S all (Radial)
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A 1 A~ d‘ = a =KX o
A1TNN 2.5 ﬂmmmaumaumumﬂﬂmm

t4 a [
HANYIWIAINTUNHIINGIRY

[

U

Depth Time 1 (ns) Time 2 (us) Time 3 (us) Average' Average
(m) [ 2 R’ T R T R T R |Time (ns)
1 31120 31020 31000 30230 31840 30450 31360 31120 30934
2 36990 35400 37690 36760 37110 36870 36990 36990 36849
3 45850 42560 45680 42350 46020 44440 45680 45850 44376
4 51640 50870 51470 51740 51310 52250 51470 51640 51650
5 60860 60380 60860 61040 60860 60752
6 69850 68040 69930 70000 70300 69190 69930 69850 69583
7
8 89060 89020 88580 88800
9 96520 95470 97250 96080 97260 96360 97340 96520 96588
10 105630 | 105970 | 106210 | 105390 | 106210 | 106030 | 106230 | 105630 | 105908
11 113030 | 114200 | 113940 | 113150 | 113940 | 112990 | 113490 | 113030 | 113428
12 121470 | 120450 | 121700 | 120790 | 121930 | 120470 | 121930 | 121470 | 121176
13 125820 | 125350 | 125580 | 126000 | 126030 | 126290 | 126030 | 125820 | 125804
14 131960 | 131800 | 131760 | 131460 | 132420 | 131180 | 131940 | 131960 | 131708
15 136750 | 136870 | 136550 | 136720 | 136530 | 136610 | 136530 | 136750 | 136645
16 141080 | 140860 | 140580 | 140990 | 141180 | 141480 | 140510 | 141080 | 141024
17 146560 | 145910 | 147020 | 145920 | 147260 | 146180 | 147120 | 146560 | 146446
18 151120 | 150340 | 152040 | 150250 | 152270 | 150310 | 152950 | 151120 | 151301
19 154610 154730 154350 154565
20 158800 | 158390 | 157990 | 158380 | 157990 | 158190 | 158530 | 158800 | 158333
21 161900 162300 161460 161460 | 161900 | 161760
22 165730 166030 165740 165990 | 165730 | 166060
23 170930 | 170950 | 170350 | 170720 | 170380 | 170540 | 170380 | 170930 | 170543
24 174890 174560 174520 174553
25 177400 | 177140 177570 | 177400 | 177790 | 177590 | 177400 | 177436
26 180310 | 180190 | 181480 | 181420 | 180410 | 180540 | 179960 | 180310 | 180804
27 184430 | 187750 | 183630 | 185440 | 184010 | 185720 | 184140 | 184430 | 184961
28 188930 | 189190 | 188920 | 188100 | 188720 | 189070 | 188320 | 188930 | 188754
29 191290 | 191300 | 190610 | 190690 | 190630 | 191790 | 191500 | 191290 | 191151
30 195170 195540 195540 195340 | 195170 | 195418
' AVERAGE lunaunasninmsaenlsl 3 asanoldannnsesienaaeu
T Ao NANINUDIAITUT Y1V (Transverse)
R AoNANII0IATDF U Al (Radial)

Y H
Tyanalundazanuanlumsnaaeunian 3 veq
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{ ' 3 4 a J a @
M3 2.6 MIMNAANWTINAURDY (V) UTNUHQUYNAINTUNHIINGTY

. adafi 1 adaft 2 adaft 3
Depth |Distance — . - - - - Average
(m) (m) Time ATime Vs | Time ATime Vs | Time ATime | Vg Vs (m/s)
(us) (us) | (m/s)| (ns) (us) | (m/s)| (us) (us) | (m/s)
(OBENY) ®) (4) () (6) () ) 9) (100 | a1 | (12

0.5 3.162 26955 24955 | 127 | 26928 | 24928 | 127 | 30934 | 28934 | 109 | 121
15 3.606 36623 9668 46 33350 | 6423 69 36849 | 5915 75 63
25 4.243 42975 6353 100 | 43249 | 9899 64 44376 | 7528 85 83
35 5.000 53565 10590 | 72 52065 | 8816 86 51650 | 7274 104 | 87
45 5.831 61003 7438 112 | 60030 | 7965 104 | 60752 | 9102 91 102
5.5 6.708 68085 7083 124 | 68918 | 8888 99 69583 | 8831 99 107
6.5 7.616 76273 8188 111 | 78953 | 10035 | 90 96 99
7.5 8.544 87673 11400 | 81 87584 | 8631 108 | 88800 | 19218 | 96 95
8.5 9.487 94503 6830 138 | 95808 | 8224 115 | 96588 | 7788 121 | 125
9.5 10.440 | 105228 | 10725 | 89 104631 | 8824 108 | 105908 | 9320 102 | 100
10.5 | 11.402 | 110149 | 4921 195 | 113576 | 8945 107 | 113428 | 7520 128 | 144
115 | 12.369 | 118844 | 8695 111 | 119360 | 5784 167 | 121176 | 7749 125 | 134
12.5 | 13.342 | 125598 | 6754 144 | 122553 | 3193 304 | 125804 | 4628 210 | 220
13.5 | 14.318 | 130570 | 4973 196 | 131753 | 9199 106 | 131708 | 5904 165 | 156
145 | 15.297 | 134553 | 3983 246 | 137156 | 5403 181 | 136645 | 4938 198 | 208
155 | 16.279 | 126799 142204 | 5048 194 | 141024 | 4379 224 | 209
16.5 | 17.263 | 132801 | 6003 164 | 147931 | 5728 172 | 146446 | 5423 181 | 172
17.5 | 18.248 | 137435 | 4634 213 | 152836 | 4905 201 | 151301 | 4855 203 | 206
18.5 | 19.235 | 142606 | 5171 191 | 155725 | 2889 342 | 154565 | 3264 302 | 278
19.5 | 20.224 | 150784 | 8178 121 | 158710 | 2985 331 | 158333 | 3768 262 | 238
20.5 | 21.213 | 156014 | 5230 189 | 162433 | 3723 266 | 161760 | 3428 289 | 248
21.5 | 22.204 | 159039 | 3025 327 | 165728 | 3295 301 | 166060 | 4300 230 | 286
22.5 | 23.195 | 164255 | 5216 190 | 170193 | 4465 222 | 170543 | 4483 221 | 211
23.5 | 24.187 | 168898 | 4643 214 | 174495 | 4303 231 | 174553 | 4010 247 | 231
245 | 25179 | 173285 | 4388 226 | 177449 | 2954 336 | 177436 | 2883 344 | 302
255 | 26.173 | 178256 | 4971 200 | 180549 | 3100 320 | 180804 | 3368 295 | 272
26.5 | 27.166 | 181908 | 3651 272 | 186205 | 5656 176 | 184961 | 4158 239 | 229
27.5 | 28.160 | 188219 | 6311 158 | 190015 | 3810 261 | 188754 | 3793 262 | 227
28.5 | 29.155 | 192063 | 3844 259 | 191723 | 1708 582 | 191151 | 2398 415 | 419
29.5 | 30.150 | 197638 | 5576 178 | 194264 | 2541 391 | 195418 | 4267 233 | 268

(1) Aonnudn & dumisianaseresuRundas i (fdiqﬂaNszwiwﬁumﬂqmmé‘fﬁ'uﬁ'mufymwiaz%?u)
@) =[{(1)+0.5}*+3.0"

@),=(3),2000,  @),,=(),-3), (=)@ *10°, (5, AQ), -2, *10°
(1,(6),-2000, (7)., =~(6),.-(6),  (8)=),/(),*10°,  (8), =[(2).,-@)I(7),. *10°
(10),=(9),-2000, (10),,=(9).,,-(9), (11),=(2),/(10)*10°, (11). =[(2)., -(2).1/(10)., *10°

i+l

(12)=Average[(5),(8),(11)]

=3
(a2}
=6

Y A o v o 1 2 A A
WGU’E'J?J”’diHﬂG]TiNW 2.6 umamgﬂuﬂ'iW\lmmmJwu‘ﬁizmNmmgi’maumauuazmm
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_ - Natural Plastic \Wet Unit (Downhole)
Layer| Type of|Depth,| Thicknes|Classificatio| Water | Su, | SPT, N Index | Weight (Downhole)l  Shear
No. |Sample| m s, m n Content| t/m* |(Blow/ft) 3 | Vs (m/s) | Modulus
(%) | (t/m’)
(%) (MPa)
1 ST 1.8 2.55 CH 37.0 | 3.44 32.00| 1.86 81 12
2 ST 3.3 1.50 CH 65.0 | 2.90 1.67 90 14
3 ST | 48 1.50 CH 54.0 | 1.63 1.72 69 8
4 ST 6.3 1.50 CH 71.0 | 1.17 39.00| 1.64 60 6
5 ST 7.8 1.50 CH 88.0 | 1.75 1.56 90 13
6 ST 9.3 1.65 CH 84.0 | 2.56 1.56 93 14
7 ST |111| 150 CH 69.0 | 4.01 62.00| 1.63 118 23
8 ST |123| 135 CH 67.0 | 4.27 1.61 144 33
9 ST |138 | 150 CH 37.0 | 3.24 1.86 159 47
10 | ST |153| 1.00 CH 36.0 | 5.07 36.00| 1.75 217 83
11| SS |158| 0.75 CH 31.0 19 1.88 214 86
12 | SS |168| 1.25 CH 33.0 21 2.00 191 73
13| SS | 183 | 150 CH 37.0 14 | 30.00| 2.00 208 87
14 | SS |19.8| 150 ML/SM 22.0 22 2.02 252 128
15| SS |21.3| 150 CL 22.0 35 12.00| 2.00 403 324
16 | SS |228| 150 SM 23.0 75 1.97 282 156
17 | SS |243| 150 SM 22.0 53 1.98 207 85
18 | SS |258| 150 SM 17.0 39 1.98 180 64
19 | SS |273| 150 SM 22.0 34 2.00 370 274
20 | SS |28.8| 150 CH 29.0 17 34.00| 210 451 426
21 SS |30.3| 150 CH 25.0 14 2.06 217 97
22 SS |31.8| 150 CH 26.0 30 2.12 268 152
23 SS |333| 150 CH 33.0 24 | 40.00| 1.88 270 137
24 | SS |348| 150 CH 19.0 46 2.03 446 404
25 SS |36.3| 150 CH 21.0 37 2.06 495 504
26 SS |37.8| 150 SM/ML 18.0 65 2.01 550 608
27 SS |[393| 1.25 SM/ML 21.0 71 2.06
28 SS |40.3| 050 SM/ML 23.0 88 2.05
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TMD Horizontal Distance from Wooden Plank to Hole = 3 m
Depth Sensor|  Time 1 (us) Time 2 (us) Time 3 (us) Average' Av?rage vV,
m) |PePRT R’ T R T R T R | T (g
(m) (us)

0.5 1.04 | 31590 | 28920 | 31690 | 29390 | 31980 | 28970 | 31550 | 29050 | 30393 | 112
1.5 2.00 | 36110 | 35380 | 36390 | 35500 | 36110 | 35650 | 36110 | 35650 | 35863 | 79
25 3.00 | 42290 | 42690 | 43140 | 43810 | 42720 | 43980 | 42290 | 44230 | 43144 | 87
35 4,04 | 51160 | 52360 | 52740 | 51380 | 51710 | 51690 | 51920 | 51680 | 51830 |91
45 5.00 | 63970 | 63660 | 64140 | 63930 | 63990 | 63070 | 63750 | 63640 | 63769 | 67
55 6.00 | 75420 | 76170 | 75110 | 75970 | 74700 | 76040 | 74550 | 75460 | 75428 | 75
6.5 7.00 | 90910 | 91960 | 90630 | 92090 | 90490 | 92940 | 90200 | 92370 | 91449 | 57
7.5 8.00 | 101460 | 101530 | 100950 | 101810 | 100780 | 102090 | 100920 | 101810 | 101419 | 93
8.5 9.00 | 112070 | 113200 | 112070 | 113270 | 112070 | 112850 | 112210 | 113560 | 112663 | 84
9.5 10.00 | 122650 | 122700 | 122500 | 122550 | 122500 | 122980 | 122500 | 122700 | 122635 | 96
10.5 11.00 | 131810 | 131210 | 131810 | 131930 | 131950 | 131490 | 131840 | 131210 | 131656 | 107
115 11.91 | 138870 | 138460 | 138860 | 138140 | 138860 | 138510 | 139000 | 138500 | 138650 | 126
125 13.07 | 146060 | 146770 | 145770 | 146600 | 145920 | 146100 | 145770 | 146950 | 146243 | 149
135 13.93 | 152730 | 152150 | 152780 | 151230 | 152830 | 150900 | 152830 | 150730 | 152023 | 145
145 14,95 | 157230 | 157100 | 157210 | 157240 | 157060 | 157380 | 157310 | 157110 | 157205 | 193
155 16.00 | 162420 | 161480 | 162590 | 160350 | 163110 | 160890 | 162780 | 160920 | 161818 | 223
16.5 17.00 | 167070 | 166590 | 167540 | 166610 | 166940 | 166720 | 167210 | 166580 | 166908 | 193
175 17.93 | 172090 | 172890 | 171420 | 172870 | 171080 | 171740 | 170800 | 171800 | 171836 | 186
18.5 18.95 | 175170 | 176960 | 176030 | 176890 | 176890 | 177030 | 176740 | 176600 | 176539 | 214
19.5 19.96 | 180390 | 181070 | 179120 | 181110 | 181340 | 182260 | 180340 | 181380 | 180876 | 230
20.5 21.00 | 184240 | 184070 | 184240 | 184170 | 184720 | 184380 | 184360 | 184110 | 184286 | 302
215 21.94 | 186520 | 186000 | 186710 | 186590 | 186940 | 186270 | 186320 | 186340 | 186461 | 428
22.5 22.95 | 189980 | 189570 | 190650 | 189110 | 189390 | 189250 | 189970 | 189110 | 189629 | 316
23.5 24.00 | 194720 | 194890 | 194860 | 195000 | 194570 | 194710 | 194860 | 194860 | 194809 | 201
24.5 25.00 | 199020 | 199600 | 199280 | 199900 | 199320 | 200090 | 199540 | 199890 | 199580 | 208
25.5 26.00 | 204490 | 205340 | 203980 | 205160 | 204280 | 206200 | 204340 | 205880 | 204959 | 185
26.5 26.90 | 210100 | 210210 | 210390 | 210360 | 210250 | 210530 | 209690 | 210500 | 210254 | 169
27.5 27.90 | 212320 | 212270 | 213060 | 212530 | 212670 | 212390 | 213040 | 212660 | 212618 | 421
28.5 29.00 | 214630 | 214560 | 214530 | 214280 | 214700 | 214250 | 214690 | 214440 | 214510 | 578
29.5 29.90 | 220120 | 220390 | 220150 | 220370 | 220510 | 220550 | 220220 | 220570 | 220360 | 153
30.5 30.95 | 225160 | 224590 | 224930 | 224150 | 225340 | 224580 | 225350 | 224660 | 224845 | 233
315 31.90 | 228200 | 227610 | 228190 | 227620 | 228770 | 228520 | 228480 | 228060 | 228181 | 283
325 33.00 | 233430 | 233360 | 233130 | 232540 | 232830 | 232690 | 232830 | 232400 | 232901 | 232
335 33.95 | 235470 | 236790 | 236310 | 236170 | 236630 | 236610 | 235880 | 236460 | 236290 | 279
34.5 34.90 | 238010 | 238090 | 237640 | 238660 | 237470 | 238930 | 237450 | 238640 | 238111 | 520
35.5 36.00 | 242590 | 241400 | 242880 | 241550 | 242620 | 241410 | 242850 | 241530 | 242104 | 275
36.5 36.90 | 243670 | 243990 | 243390 | 244300 | 243600 | 244160 | 243280 | 243490 | 243735 | 550
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_ - Natural Plastic \Wet Unit (Downhole)
Layer Type of|Depth,| Thicknes |Classificatio| Water | Su, | SPT, N Index | Weight (Downhole)]  Shear
2
No. |Sample| m s, m n Content| t/m“ |(Blow/ft) %) | (m) Vs (m/s) | Modulus
(%) (MPa)
1 ST 1.8 2.55 CH 54.0 | 2.33 51.00| 1.72 165 47
2 ST 3.3 1.50 CH 50.0 | 3.79 1.71 92 14
3 ST | 4.8 1.50 CH 91.0 | 2.02 65.00| 1.55 67 7
4 ST 6.3 1.50 CH 87.0 | 1.50 1.58 59 6
5 ST 7.8 1.50 CH/SC 58.0 | 0.65 1.63 123 25
6 ST 9.3 1.50 CH 30.0 | 3.82 29.00| 1.88 192 69
7 ST | 10.8| 1.00 CL 25.0 | 6.70 2.01 263 139
8 SS | 11.3| 0.75 CL 21.0 18 32.00| 2.09 196 81
9 SS | 12.3| 1.25 CL 27.0 17 1.97 179 63
10| SS | 13.8| 150 CL 28.0 18 1.96 195 74
11| SS | 1563| 150 CL 27.0 13 17.00| 2.18 292 186
12| SS | 16.8| 150 CL 27.0 25 2.00 463 429
13| SS | 183| 150 SM 15.0 44 2.13 385 316
14| SS | 19.8| 150 SM 9.0 83 2.11 329 229
15| SS | 21.3| 150 SP-SM 16.0 58 2.08 296
16| SS | 228| 150 SP-SM 16.0 51 2.15 306
17| SS | 243| 150 CL 30.0 24 | 43.00| 1.99 313
18| SS | 258| 150 CL 29.0 22 1.99 227 103
19| SS | 27.3| 150 CL/sC 32.0 25 24.00| 2.17 481 502
20| SS | 28.8| 150 CL/SC 46.0 9 1.97 140 39
21 SS | 30.3| 0.75 SC/CL 41.0 17 15.00| 1.95 163 52
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AIT Horizontal Distance from Wooden Plank to Hole = 3 m
Depth Sensor Time 1 (us) Time 2 (us) Time 3 (us) Average' Av?rage v,
m) | PPl o R T R T R T R | T g
(m) (us)

0.5 1.03 26680 | 26690 | 26690 | 26680 | 26400 | 26400 | 26120 | 26540 | 26525 | 129
15 2.04 29390 | 29250 | 28970 | 29400 | 28110 | 30550 | 28970 | 29400 | 29255 | 167
2.5 3.03 33140 | 33170 | 33590 | 33450 | 33190 | 33170 | 33170 | 33170 | 33256 | 159
3.5 4.05 43820 | 44200 | 43360 | 43690 | 43640 | 43220 | 43640 | 43220 | 43599 | 75

45 5.04 57670 | 57040 | 56770 | 56000 | 57200 | 55830 | 57010 | 55870 | 56674 | 63

55 6.05 68050 | 68200 | 68210 | 68310 | 68360 | 68240 | 68350 | 68100 | 68228 | 77

6.5 7.04 85190 | 84960 | 84480 | 84370 | 84810 | 83840 | 84330 | 84660 | 84580 | 55

7.5 8.05 97400 | 95550 | 97690 | 96370 | 97690 | 96690 | 97540 | 96490 | 96928 | 76

8.5 9.00 100800 | 100180 | 101220 | 100580 | 101220 | 100290 | 101360 | 100460 | 100764 | 234
9.5 10.00 | 106030 | 106080 | 106030 | 106210 | 105900 | 106100 | 105750 | 106120 | 106028 | 181
10.5 11.04 | 109890 | 109920 | 109600 | 109340 | 108590 | 109070 | 109030 | 109200 | 109330 | 303
115 12.05 | 116260 | 115870 | 115000 | 114520 | 114520 | 114380 | 115530 | 114660 | 115093 | 170
12.5 13.04 | 121920 | 119370 | 120850 | 120380 | 120760 | 119340 | 120900 | 119620 | 120393 | 182
13.5 14.05 | 124530 | 125610 | 125970 | 124290 | 124940 | 124180 | 123640 | 124270 | 124679 | 230
14.5 15.00 | 132640 | 132420 | 132750 | 133210 | 133180 | 133130 | 132930 | 133130 | 132924 | 113
15.5 16.00 | 135580 | 135900 | 135700 | 136450 | 135110 | 135980 | 135590 | 136360 | 135834 | 337
16.5 17.00 137590 137530 137630 137490 | 137560 | 570
175 18.04 142380 142240 142520 142240 | 142345 | 214
18.5 19.00 | 144710 | 144580 | 144580 | 144320 | 144710 | 144450 | 144720 | 144410 | 144560 | 428
19.5 20.00 147190 147320 147190 147170 | 147218 | 372
20.5 21.00 151740 151420 151540 151380 | 151520 | 230
215 22.00 154420 154880 155020 154420 | 154685 | 313
225 23.00 | 159870 | 159090 | 158140 | 157550 | 157430 | 157370 | 158570 | 157760 | 158223 | 280
235 24.00 161050 160900 160910 160900 | 160940 | 365
245 25.00 | 164180 | 164110 | 164280 | 164150 | 164320 | 164420 | 164410 | 164110 | 164248 | 300
255 26.00 | 171030 | 170740 | 170480 | 170180 | 170070 | 169770 | 170600 | 170050 | 170365 | 162
26.5 27.00 | 172880 173170 172880 173030 172990 | 379
27.5 28.00 | 175290 | 175150 174990 | 175740 | 174270 174270 | 174952 | 507
28,5 29.00 183150 182160 182620 182450 | 182595 | 130
295 30.04 | 189890 | 188280 | 188210 | 188010 | 189880 | 188850 | 190170 | 188130 | 188928 | 163
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. Natural Plastic [Wet Unit] (Bownhole)
Layer| Type of|Depth,| Thickness, Classification Water | Su, | SPT,N Index | Weight (Downhole)|  Shear
No. |Sample| m m Content| t/m® |(Blow/ft) 3 | Vs (m/s) | Modulus
(%) | (t/m°)
(%) (MPa)
1 SS 0.8 1.05 SM 12.0 14 1.94 111 24
2 SS 1.3 0.50 SM 16.0 13 2.04 88 16
3 SS 18 0.50 SP-SM 25.0 8 1.98 100 20
4 SS 2.3 0.50 SP-SM 20.0 11 1.84 134 33
5 SS 2.8 0.50 SP-SM 20.0 11 2.11 153 49
6 SS 3.3 1.00 SP-SM 21.0 7 2.01 160 52
7 SS 4.8 1.50 SP-SM 17.0 9 2.14 196 82
8 SS 6.3 1.50 CH 17.0 5 31.00| 1.97 129 33
9 SS 7.8 1.50 SP-SM 18.0 21 2.07 279 161
10 | SS 9.3 1.50 SP-SM 19.0 24 2.13 349 260
11 | SS |10.8 1.50 SP-SM 10.0 29 1.96 224 99
12 | SS | 123 1.50 SP-SM 8.0 46 2.06 396 324
13 | SS | 138 1.50 GM 51
14 | SS | 153 0.75 GM 52
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CHR Horizontal Distance from Wooden Plank to Hole = 3 m
Depth Sensor Time 1 (us) Time 2 (us) Time 3 (us) Average1 Av?rage v,
m) | PP g T R T R T R | M )
(m) (us)
0.5 0.99 27030 | 27480 | 27260 | 27000 | 27660 | 27550 | 27170 | 27540 | 27336 | 125
15 1.99 33160 | 32800 | 33030 | 32520 | 33080 | 32970 | 33170 | 32740 | 32934 | 79
2.5 2.99 37390 | 37530 | 37360 | 37210 | 36800 | 36930 | 37220 | 37330 | 37221 | 148
35 3.99 42600 | 40930 | 42110 | 40810 | 42560 | 41770 | 42550 | 41480 | 41851 | 163
45 4.99 46700 | 46350 | 46270 | 45830 | 46270 | 46280 | 45990 | 45970 | 46208 | 191
55 5.99 50510 50370 50510 50370 50440 | 207
6.5 6.99 58910 | 58440 | 58150 | 58480 | 58960 | 58940 | 58990 | 58840 | 58714 | 110
7.5 7.98 61810 61810 61810 61550 | 62130 | 61822 | 296
8.5 8.98 67650 65270 65310 65970 | 64440 | 65728 | 241
9.5 9.99 68570 68090 67900 68210 | 68660 | 68286 | 376
10.5 10.97 | 75120 74100 74290 74340 | 73790 | 74328 | 156
115 11.97 | 76600 | 76680 | 76470 | 77010 | 77290 | 76670 | 77060 | 77020 | 76850 | 384
125 13.05 | 79320 | 79510 792209{ 79310 | 79600 | 79550 | 79600 | 79720 | 79479 | 399
' AVERAGE iflunaunasnnmanenldl 3 assiienldnniniesilenaaoy
T AoNAN1NUDIAITUA QY IMLUUIVIN (Transverse)
*R AN v0IRS Ud Yy aus Al (Radial)
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. Natural Plastic [Wet Unit (Downhole)
Layer|Type of|Depth,| Thickness, Classification Water | Su, | SPT,N Index | Weight (Downhole)|  Shear
No. |Sample| m m Content| t/m? |(Blow/ft) 3 Vs (m/s) | Modulus
(%) | (t/m)
(%) (MPa)

1 SS 0.8 1.05 CL-ML 7.0 37 500 | 1.97 223 98
2 SS 1.3 0.50 SC/CL 7.0 16 13.00 | 2.00 294 173
3 SS 1.8 0.50 SC/CL 15.0 15 15.00 | 2.13 343 251
4 SS 2.3 0.50 CL 16.0 18 2.19 376 310
5 SS 2.8 0.50 CL 17.0 28 19.00 | 2.19 395 342
6 SS 3.3 1.00 CL 18.0 19 2.24 404 365
7 SS 4.8 1.50 SC/CL 14.0 12 11.00 | 2.24 432 418
8 SS 6.3 1.50 SC/CL 15.0 13 2.25 440 436
9 SS 7.8 1.50 CL 17.0 15 20.00 | 2.23 259 150
10 SS 9.3 1.50 CL 15.0 18 18.00 | 2.25 328 242
11 SS | 108 1.50 CL 20.0 20 2.25 412 381
12 SS | 123 1.50 CL 21.0 18 15.00 | 2.26 336 255
13 SS | 138 1.50 SC/CL 19.0 12 15.00 | 2.06 420 363
14 SS | 153 1.50 SC/CL 22.0 13 2.19 593 771
15 SS | 16.8 1.50 SC 17.0 31 8.00 | 2.04 279 159
16 SS | 183 1.50 SC 16.0 28 2.05 483 479
17 SS | 198 1.50 SC 11.0 45 20.00 | 2.07 401 334
18 SS | 21.3 1.50 GM 485

19 SS | 22.8 0.75 GM
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CMU Horizontal Distance from Wooden Plank to Hole = 3 m
Depth Sensor| Time 1 (us) Time 2 (us) Time 3 (us) Average' Av?rage v,
m) [P g T R T R T R | Tme )
(m) (us)
0.5 0.97 19290 19570 19430 | 19570 | 19540 | 19480 | 180
15 1.98 20720 20600 21010 21060 20848 | 323
2.5 2.99 22420 23130 22000 22420 | 22493 | 390
3.5 3.99 24420 24130 24410 24440 | 24350 | 407
45 5.00 26540 26400 26120 26260 | 26330 | 424
55 5.99 28680 28110 27970 28250 | 28253 | 452
6.5 6.99 30690 31010 29660 29950 | 30328 | 437
7.5 7.98 34050 34050 34370 34370 | 34210 | 237
8.5 8.96 37460 36990 37280 36980 | 37178 | 311
9.5 9.98 40070 40100 40200 40060 | 40108 | 332
10.5 10.99 42550 42250 42250 41810 | 42215 | 461
115 11.98 | 45440 45440 | 297
12.5 12.98 48760 48500 47870 47870 | 48250 | 346
135 13.97 50210 51650 51510 50660 | 51008 | 350
145 14.98 52600 52600 52740 52900 | 52710 | 581
155 15.97 53630 54530 55260 53940 | 54340 | 596
16.5 16.99 59410 59080 58120 58790 | 58850 | 223
175 17.94 61290 61590 60590 61050 | 61130 | 411
18.5 18.98 63310 63230 63250 62920 | 63178 | 501
19.5 19.98 66460 66460 66480 66310 | 66428 | 304
20.5 20.99 68400 67930 68080 67660 | 68018 | 629
21.5 21.66 70630 69110 69280 68960 | 69495 | 449
' AVERAGE flunaunasnnmaasnldl 3 assiieuldnniniesilonaaoy
T AoNAN1NUDIR IS UA A IULUIUIN (Transverse)
*R ApfiAMvoIis Uy ausail (Radial)

33



.h\\
10 {
“
=
§ 15 H—
'<’_’_’_’_"I
20 .{_"—_—“"—-—-—.._,.
r”/
25
0 200 400 600 800
ShearWave Velocity (m/s)

A v o ' g A A . o = a
?jlhfl 2.23 ﬂﬁ’]ﬂﬂ'ﬂuﬁuWUﬁﬁgﬂTNﬂTnJli')ﬂaulﬂ@u (Shear wave Velomty) NUAITNAN VTLIU

UNINA T 11



@ ad a o A [ v A 1
2.3.6 IAINAYMNIIITINIT DUNDLNUDY ﬂﬂﬁ?ﬂﬁfﬂ\ﬂﬁu

[

WnaazAANl 18.787 0aA1IMilo, ADII9AT 98.987 DIAIAZIUBDN

U

=

A o a @ A d a o A [ v A 1
E‘]J‘V] 2.24 ﬂ1§%ﬂﬁﬂﬂﬂ13uiaﬁﬂi!’3m’3ﬂ!i}ﬂfJVia’N’Ji”JVi'Ii DUNDIUD i]i‘l’?”)ﬂﬁiﬂﬂﬂll

35



! va a lel 1 a @ J a
Gl'li'liﬁ 2.15 AUTUUAVDIAUTUAN ) T Uilﬂmﬁquﬂ@ﬁﬂﬂ?ﬂlﬁ]aﬂ‘ﬂaﬂﬁﬁ‘iﬂ’ﬁ’li

. Natural Plastic [Wet Unit] (Downhole)
Layer|Type of|Depth,| Thickness, Classification Water | Su, |SPT,N Index | Weight (Downhole)|  Shear
No. |Sample| m m Content| t/m® |(Blow/ft) 3 Vs (m/s) | Modulus
(%) | (tm)
(%) (MPa)
1 SS 0.8 1.05 SC-SM 12.0 28 6.00 | 2.04 349 249
2 SS 13 0.50 CL 18.0 24 10.00 | 2.06 311 199
3 SS 1.8 0.50 CL 14.0 10 8.00 | 212 328 229
4 SS 2.3 0.50 CL 18.0 5 2.06 383 302
5 SS 2.8 0.50 SC 14.0 21 14.00 | 2.13 452 436
6 SS 3.3 1.00 SC 12.0 22 2.10 531 592
7 SS 4.8 1.50 SC 12.0 31 17.00 | 2.00 541 584
8 SS 6.3 1.50 CL 20.0 20 2.00 205 84
9 SS 7.8 1.50 CL 21.0 22 1.97 448 395
10 SS 9.3 1.50 CL 25.0 33 24.00 | 1.87 233 102
11 SS | 108 1.50 CL 20.0 22 1.98 309 189
12 SS | 123 1.50 CL 24.0 30 1.96 367 264
13 SS | 138 1.50 SM 20.0 47 1.97 255 127
14 | SS | 153 1.50 SM 16.0 79 1.97 568 637
15 SS | 16.8 1.50 SM 14.0 60 1.98 537 571
16 SS | 183 1.50 SM 13.0 63 2.16 675 983
17 SS | 1938 1.50 SM 13.0 47 2.06 292 176
18 SS | 213 0.95 SM 75 2.06
19 SS | 21.7 0.20 SM
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A A A A a =2 o o ! 2 A A 1 =
AT NN 2.16 L’mmﬂaum@umumﬂﬂmm‘mﬁq‘lq‘nml,mzmﬂmmmﬂaum@uiutmazmmam@q

@ 4 a
WQ?J'J@L%?]EJHQ’N'JT)W'I?

CMJD Horizontal Distance from Wooden Plank to Hole = 3 m
Depth Sensor Time 1 (us) Time 2 (us) Time 3 (us) Averagel Ave.zrage Vv,
m) [P g T R T R T R | me )
(m) (ps)
0.5 0.99 8530 6570 5800 6080 8090 5590 8340 5630 6829 372
1.5 1.98 9040 9030 8200 8900 9680 9040 10180 | 9153 296
2.5 2.98 11910 12060 10040 11020 | 11258 | 405
3.5 3.98 14220 12200 12200 12930 | 12888 | 563
45 4.99 14880 14590 14310 14310 | 14523 | 586
5.5 6.00 16580 16580 17010 16860 | 16758 | 436
6.5 6.99 23440 22970 23450 23270 | 23283 | 148
75 7.99 25700 25400 25150 25550 | 25450 | 452
8.5 8.99 27820 27640 27680 27680 | 27705 | 437
9.5 10.00 33510 33000 33150 33010 | 33168 | 183
105 10.99 36670 36360 36930 36400 | 36590 | 286
11.5 12.00 39520 39790 39060 39060 | 39358 | 362
125 12.98 42940 41200 41620 42250 | 42003 | 368
135 13.98 47600 48330 47900 48030 | 47965 | 167
145 14.97 50030 50190 50160 50050 | 50108 | 460
155 15.97 51850 51710 51850 51710 | 51780 | 595
16.5 16.98 53500 53360 53430 | 610
175 17.96 55810 56530 55790 56210 | 56085 | 368
18.5 18.97 57570 57430 57420 57280 | 57425 | 751
19.5 19.95 61040 59910 61080 61050 | 60770 | 292
' AVERAGE flunaimasnnmsaen’lsl 3 afsieuldnnniesilonaany
T AoNAN1NUDIAITUTYYIUUUIVIN (Transverse)
*R AofiAnevesdasudyqnuuasall (Radial)
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2.4 Mmsdwunsznnuesau

o a 1 a o 4 1 < 4 1
1um'ii]1LLuﬂ‘1Jizm‘nﬂlmﬂmmazmnm ﬂ%ﬁnﬂﬁﬂ‘ﬂ'lhl?%liﬂﬂlﬂaﬂﬂ"l‘ﬂ?'lulﬁﬁﬂaulﬁﬂu (VS) 1

Y 1
fassuusaneuuuy liszuini () azgaimsaennaaeauIaggiu (A1 N) uazthaunaeaanainly
11/SeuNe AN National Earthquake Hazards Reduction Program NEHRP (BSSC, 1997) FILAAIA

A1519N 2.17

A1519% 2.17 M3uunlszianvesaaIu NEHRP (BSSC, 1997)

Undrained Uncorrected
Soil Velocity of shear Standard
Soil Type shear wave (7), penetration
class m/s strength 2 resistance
(S.), KN/m
(V)
A Hard rock V.= 1500 --
B Rock 760 < 7, = 1500 -
C Very dense soil and soft rock 360 < s =760 5,298 N=>50
D Dense/ Stiff soll 180<¥s=360 | 49=5,s98 | 15=sN=50
Loose/ Soft sail Vs <180 S, <49 N<15
E Soft soil with PI* >10 and
) S, <24 -
Natural Moisture Content = 40%
Soil vulnerable to potential failure or
collapse under seismic loading (i.e.
liquefiable soil, quick and highly
sensitive soil, collapsible weakly
cemented soil)
£ | Peator highly organic clays (H>3m, - -
where H = thickness of soil)
Very high plasticity clays (H>7.5m
with plasticity index > 75)
Very thick medium or soft stiff clays
(H=>35m)

an = 1 < A = 1 o0 @ W A [l :’ 1
ATNITRAIATANVLIINAUIRNDU (VS) mmmiumqm@mmﬂmzmﬂm (Su) LAagAINITABN

NARDINIATTIU (A1 N) AIUNIATFIUAINAIA IO IdaInauns

>
7 _ =l
s _n—di
;I/si
>
Q _ _i=l
u~  n d

2

=l Pyi




Taeh

N == (2.7)

I7 ammmw’maum@umaammuwm 30 LUATLLIN

[V

’f]fhﬁWﬁ\‘li‘ULLi\‘im@'L!LL“]J‘]JlliJig‘iﬂﬁlﬁ%ﬂaﬂﬁWﬁi‘U%uﬂu 30 LUATUTD

A
A
A
A
— A o 09-!’ d' o w
N foduasilumsnennaaeanasgunasd1riu 30 WaAsHsn
Y

Ao uFuauly 30 wasusn

A

A

n
P
d. AOANMUNUIVDIFUAUTUN |
v, ﬁemmu,mﬂaumaummﬂuww1
Y Y [
s AvAmdaeTuusuReuny lisz i ve AU i
Y 4 v
N, Aosmaunsslumsaennaaoanasgiulugui i

Y A =
!,Laz"lﬂwammﬂw 2.180392.23

= ' A A =
A1TNN 2.18 MANULTINAURNDULRAYNNG 5 LUAT (Vsi)

. AnuEanauRou v, (ms)
ANNAN - —
PN | nTuga | ALT. | 1389519 u. ad
) STRNITR o ln | vag
0-5 93 86 100 150 355 406
5-10 106 79 115 206 347 259
10-15 164 143 190 261 384 280
15-20 218 211 301 377 488
20-25 249 270 287
25-30 265 253 240

v Y v
a13199 2.19 AdaaReunuy liszueiundenna 5 mwas (S,)

ANUEN ﬂ'wﬁwﬁqgﬁ@mmu”laiizmﬂﬁym S, (t/m’)
(m) 29 NIUYA VU ALT.
0-5 1.75 2.77 2.77
5-10 2.40 1.91 2.23
10-15 4.84 3.87
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H Y
A1519N 2.20 i‘imauﬂ%’ﬂummaﬂmammmj@mnm 51a9 (Ni)

Fd
AT I luNInoNNAaIIAIFIY, N, (blow/ft)

AN - —
PN | NIRRT | ALT. | 1389519 . aad
) STRNITR weodlna | vag
0-5 10 19 21
5-10 16 15 25
10-15 13 17 40 16 39
15-20 18 19 39 29 62
20-25 31 49 49
25-30 43 30 19

A 1 < A = A o [ 3 a =
ATTNWN 2.21 AANULTINAURDUIRAYTTUTUTUAU 30 LUATLLID (VS)

n di
2y

AWaN
(m) PO [ NINRYI | ALT. | Weesie | W, Jandd
STRNITR wedlna | v
0-5 0.043 0.046 0.040 0.027 0.011 0.010
5-10 0.047 0.063 0.043 0.024 0.014 0.019
10-15 0.030 0.035 0.026 0.008 0.013 0.018
15-20 0.023 0.024 0.017 0.013 0.008
20-25 0.020 0.019 0.017 0.002
25-30 0.015 0.020 0.017
Zn:d,- 28 29 28 11 20 18
i=1
I7S 157 141 174 188 368 326
Class E E E D C D
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H Y 1 4 _
M350 2.22 mdaeReunuy luszieimasdmsusuau 30 wasusn (S,)

ANUAN (m)

n d,’
P

ui

N4 NIVYAI VU ALT.

0-5 1.714 1.443 1.445
5-10 2.081 2.612 2.241
10-15 0.206 1.292
2.4, 9 14 9
i=1

S, 2.25 2.62 2.44
Class E E E

: v ' _
A9 2.23 fﬁ"l‘l!?lﬂ‘ﬂ%\i‘luﬂﬁ@]i’)ﬂ‘ﬂﬂﬂﬂﬂlﬂ@iﬁﬂ!ﬁlaﬂ 30 tuATUIN (N)

$d.
ANAN =g/
(m) PO [ NINRNI | ALT. | @eese | W, SCIH]
TRITR woalny | viang
0-5 0.417 0.211 0.190
5-10 0.310 0.330 0.200
10-15 | 0.149 0.178 | 0.099 | 0305 | 0.128
1520 | 0272 | 0211 | 0.128 0.173 | 0.081
2025 | 0.163 | 0.102 | 0.103
25-30 | 0.117 | 0.167 | 0.262
Zn:d[ 17 14 18 13 19 19
i=1
N 24 29 27 16 19 32
Class D D D D C D
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1NM13197 2.21 B9 2.23 awnsoaglatiavesauluuaazaniildaansien 2.24

d' =\ 1 =
M1319% 2.24 agidsznnvesduudazaniil

. Yszianvenu

a0t — — —

anu b, My S, My N
N E E D
NINYA VU E E D
ALT. E E D
B85 D - D
w1583 11 C - D

Y A d

TAAINA D - D

v o 2

2.5 ﬂ’J‘lﬁJﬁﬁJ‘W‘Hﬁﬁgﬁ'h\?f’]"lﬂ?n»l!%?ﬂaulﬁﬂu ﬁmﬁﬂenﬂﬂammmgm uag S,

' < 4 o a a

mmmtiaﬂﬁmﬁau (VS) mﬂwam’ﬁflﬂﬁ@‘umauiaaiumnmﬂqﬂmWumuﬂmazﬂmm@na

) @ @ o o w w [ 05} [
AUITDUININIANUAUNUTOUNI ﬁmljuﬁammuulmzmﬂm (Su) LHAagNINITADNNAADINIATIIU

@ A o w Y &

N) ﬂ\‘lzﬂ'ﬂ 2.26 Llag 2.27 91419 Llﬁgllﬁﬂﬂqﬂﬂﬂﬁﬂﬂ'ﬁ

0.525

V,=59.225S, (2.8)

0.481

V,=53216 N 2.9)

{ < 4 ,
Tagh V_fAoanuiinaumouluniig m/s
o v w =

9
s, AemdesuusuRounu szt lumiae vm’

9
N Aoswunislumsaennaasunasgiuliauasldluau 1 va
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250

V. =59.2255,0525
R*=0.6563
200
E 150 ’.
E * -
> 100 = @ "
( ¢ Testresults
50 - —— Ashford et al.
Propesed equation
0 . . . ‘ |
0 2 4 6 8 10
S, (t/m?)

51/ 2.26 AnuFuRUTIEHIN V, AU S, vesAumiienuTnangannag uazlsuama

600 B Testresults s
500 | Ohsaki, Iwasaki VS:,Ja'_zl__.G_N;
ssssass Imai, Tonuchi R*=0.6335
400 |77 Qhta, Goto _ -
- Prooosed equation
- A At
£ 300 " T
> O]
200 F <
|
100
O 1 1 1 1 ]
U 10 20 30 40 50 60
N (blows/ft)

{ ¥ o v @ a a a
Eﬂﬁ 227 ANVUAUAUTIEUIN V. AU N ﬂlamumﬁmummﬂqaqu tazlsumma

A ' 4 A A  Ayy @ Ay ' S A
ﬁ]”lﬂg‘]h’l 2.26 NUN ﬂ'J']iJﬁ'Jﬂﬁul‘ﬂﬂuﬂulﬂﬁ]'lﬂﬂWﬁVlﬂﬁ@Uﬂ']'JUIaﬁ UATUDINITIAITULIIANAU
, . < 4
Lﬁﬂumﬂﬁumiﬁum Ashford ttazaae (2000) ‘]Jizi]’]m 10 % LLaZ%’]ﬂgﬂﬁ 227 NN mmwaﬂﬁmﬁau
o 1 J 1A oa; 1 A9 1 < A A
mnm’u“mﬁ’a‘ummiaaﬁlu‘mqm N ulmﬂu 30 ﬂﬁ\WI@V!@] UATUBYNIIANULIIAAULIRDUIINAUNITUDY
Ohsaki 1482 Iwasaki (1973) Imai ita® Tonouchi (1982) (a2 Ohta 182 Goto (1978) Uszunm 25 % wag
< A A o [ 1 1 05/' 1 Sy 1 < A
ﬂ'J']ll!ﬁ'JﬂﬁuLﬂ'E)‘Ll%']ﬂﬂTﬁV]ﬂﬁﬂUﬂTﬁuIﬁaiuﬂf’Nﬂ’] N ¥1nn1731 30 ﬂi\?ﬁ@ﬂ!@] UATUDINITIAITULIINAU
1 1 <3 4
Lﬁaumﬂﬁnmsmm Ohsaki tag Iwasaki (1973) ‘1J§$1]1i1! 10 % LW]11']ﬂﬂ'J']ﬂ’J']?JLﬁ'Jﬂﬁu&ﬁ@u%’]ﬂﬁllﬂ’]ﬁ
YO Imai 182 Tonouchi (1982) LazaUN1IUDY Ohta 118y Goto (1978) ﬂﬁgiﬂﬂl 5%
1 3 4 a o
ﬂ']ﬂ'l']lllﬁﬁﬂaulﬁﬂu (VS) "lﬂﬂNf‘]ﬂ']iTlﬂﬁf]‘UﬂTJﬁ’Iaaclu ﬂil?mﬂ1ﬂ!ﬁﬁﬂ AT UININ

v

ANUALIUSAUAINMIABNNAABINIATTIU (N) fe31lh 2.28 nazuaas lddeauns

0.423

V,=70.554 N (2.10)
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A Testresults

600 - ——— Ohsaki , lwasaki
s=++++ Imai, Tonuchi V,=70.554N" %=
500 - == =Seedetal R*=0.5818
====Sykora, Stokoek A _
400 Dickenson A <3

Proposed equﬂt\'c-nA ______

ettt e -

)
£ 300 ===
=

200

100

0 ]
0 10 20 30 40 50 60
N (blows/ft)

511 2.28 AnuduiuT ¥ I v, 7 N vesaunsousnamamile

u

1 < A A Ay Y v o [ < A A Y] 1 a
ﬁ')uﬂ313JLﬁUﬂﬁu!ﬂi’]Ll‘VI"l,ﬂﬁ]"lﬂﬂ?"lllﬁﬂJWH‘ﬁi8W31Qﬂ31ﬂ!53ﬂau!ﬂ@uﬂﬂﬂ1 N U93AUNTY

]
1 o 1

vSnaumamiledsglii 2.28 TA1diniinnusnawReunInaun15Ued Sykora LAY Stokoe  (1983)
Dickenson (1994) Ohsaki 148 Iwasaki (1973) 1@ Imai t18¢ Tonouchi (1982) Yszam 13 % lugem N
A1n11 14 af9ala uduInndIAMEInawdeui 149N auN15UB4 Sykora LAY Stokoe  (1983)

Dickenson (1994) 118% Imai 182 Tonouchi (1982) 1321181 6 % Tu39A1 N 1AUNI 14 ATI/H0
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d a a
mﬁm‘nzﬂwamnaumuﬁuﬂu"lmmmﬂu

(Y] a d d a
3.1 HanMIBAISHNAND VA HDININNAFIAAIVOINY

a a

A a & A ' . A v oa £
mamﬂmiﬁu”lmwvuwu PSINANITHUNINTSINY (propagatlon) mamauuwu@u”lmeuu"lﬂmu

9 v
Fuaunoga1uuy n15ATIZHRANBUAUDINIINAM @A voIauIzIe IR d w5k IuIens

a

o A AAa QId! 9 a o 9 1 o a 9 a 4 a 9
Fuazounminu 1dsaaz 14 lumsinsizd Inseasaene i Taeia laienlsmsiasiginuuyadu

1
=K A

Mo 1uniela (one dimensional equivalent linear analysis) el Nllai 13 Y0 Ao
d‘ = ! Q'
1) ﬂaumammiﬂizmﬂaluu,mm

Y
2) 5TAUAIAY LAZFUANN T HLUITI

dtﬂydw ‘]dJ

@ 1 oajl a I @ {
3) ’Jﬁﬂ‘ll@\‘lLL@IaWIﬂuﬂuLﬂu@ﬁﬂ‘ﬂLuf)l,ﬂﬂ'lﬂu e

q

A A 1 . .
UHUVHUAIAN YU (viscoelastic)

'
A o o A

Aa 7 a v Yy A 3 A A A
ﬂﬁﬁllﬂﬁz'ﬂNm‘]’E]‘]JE‘T‘Ll?JQﬂl@ﬂﬂﬂ@]@ﬂi%ﬂl@%ﬁWUﬁWH%ﬁW WA AITNLTINAUIRNDY (Vs) e

U 3

W l)duan Tugddaou (shear modulus) aaoaanuaniauls uazgluuunau (wave form) Uo9
1 Qg}/ a 9 1 a e’d:/l [ [ dy
ANUIIVDIF UV UAIUAN (bedrock) Tﬂﬂmnmﬁwmumuwaﬂq AU
al o =) 1) o o 1 ] 1) =2 3 a A
1) auuamlugadmon G fudasidiuanuniag £ assannuanvesduau (319 3.1)

A Qdyd' o a 4 1 . 9 A Y o
INAMNTUUAULNONINITUATIZHNITUNINTZIY (wave propagation) ﬂ’)fJﬁiJﬂWﬁﬂﬁu‘ﬂ$hlﬂﬁgﬂ°U

o (1)
ANMATEA Y,

A =\ 9 A o 9 1% ] 4 1 ] A [ = =
2) L‘JJf’JL‘UﬂutﬁuGl'LlLLH'Jﬂ\191ﬂLﬁuﬂﬁ']‘1/‘]ﬂ’J111ﬁ'ﬂJWu‘ﬁ33W’31\1Tllﬁ]ﬁﬁm@uﬂﬂﬂﬁ']llmiﬂﬂm@u

v o 1 o 1 ] o = A < Y _(2) 2)
ng‘ﬂ'ﬂllﬁll‘Wll‘ﬁﬁgﬁ'J"N@@Iﬁ']ﬁ'JUﬂ'J']lJWH'NﬂlI‘ﬂ'JTJJLﬂiﬂﬂlﬂ@uﬂﬁ)gllﬂ G ny é

A 19

v '
o o o . . . I Y 10 Y a
3) MMTATUIUIUK (iterative computatlon) ﬂi]gvlﬂﬂ'l amnqmmnﬁumm

£

Y =)

a d o = A v eaj/ a Q o o A A
1NMsuATIEEm Innsuanunseameulunaassuauy mm"lﬂmuammﬁsﬂxmaaummz

4
AULTIVOILAAL FUA

yauus

ping

Dam

Shear mic

Al e (1)
. (1)
d eff
Shear strain (log scale) Shear strain (log scale)

1 Y
31 3.1 msdnnamuudg lumsinsizirane AU IN WM AR YDA (Kramer, 1996)
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o [ [ o 1 1T W 1 1] .
Seed 1@y Idriss (1970) llsffmms?iﬂymamauwuﬁsmanmammaﬂug}aﬁ (modulus ratio)
HAZOATIEIUANVUHUN  (damping ratio) NUMANMATEAMON  TagiimIria Tugamnoulay
(% 1 ] Y Aax 1 Y 1
BATIFIUANUNUIAIBITMTAIE) Taun
1) nadovulunesl §UAn5I5u nado DS ALY (triaxial compression test) NATOUN1S
a o I v @
MU (simple shear test) LA NATDUNITUA (torsional shear test) ﬂ”IfJQl@%}LLNﬂi%‘immlnlﬂul;]ﬁ]ﬂi
2) NAFBUMIFULVVDASTE (free vibration test) NUAIDEINAU
o o 1 < A A
3) MNTIAAANULTIAAURDU (Vs) Tuauu
I v o J [ (Y 1 o o 1
Tag lanaiiunsanuduiussgrinadasdiulugde (modulus ratio) HazdAIIAIU

AWMU (damping ratio) AUAIANNIATBAMOUTIMTUAUNTIE A3 3.2 1Az 3.3

-} ST B | . |
O, = 80% G = 1000 Ko M a5t 4\ TO——s:04__ | 61000 rloal pu
I i L Ko® 0.4

= 28°
&= 3000 pst

o= 153 lo? 107! | ot 10 102 o \
Shear Strein -pereent Shear Strain - percent

Q)] v

Shear Modulus ot Shear Stroin ¥
Shear Modulus at 7=10"% percenmt

1074 03 1072 1o
Shear Strain, y - percent

G))

511 3.2 95181 Tugderv0IAUNI 1Y (Seed 1A Idriss, 1970)

UG

v Y
%

(M) 8a51d U TugaaNIuegnuANUHUILUUYBIAUNT Y

v Y
v A [

() 8n3 1@ TugaanUuegiUsAT1dIUTEIINVBIAUNTIY

u

(®) da1a TugdanswHaved (n) uag (v)
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28 T
& Weissman ond Harl (1960)
2 Hardin (I965)
24 @ Drnevich, Holl and Richort (1966)
© Motsushita, Kishida ond Kyo(1267)
@ Silver and Seed (1363)
A Donovan (I96%)
¥ Hordin end Drnevich (1970)
@ Kishide ond Takane (1970)

ra
o

o

Damping Rotig - percent

o
o4

Shear Stroin-percent

311 3.3 993198 IUANUNUNVRIAUNTIY (Seed 1A Idriss, 1970)

o a Jd 1
Vucetic 1182 Dobry (1991) Tdiimsainsgrinindeyadisisas 16 Joya Tasiiars OCR vog

a [ % 1 Y L% a Q' -4 L% 1 (% Q‘ -4 L%
AUMHEUMIIAY 1 — 15 WU Madwtnaradn (P1) iy ma@mmuimamzmﬁu LANIDANT

] 9 3 [ o 4 1 LY [ [ .
NITHUNITANDN Iﬂ‘(’Julﬂllﬁ'ﬂ\iLﬂuﬂiTV\lﬂ'J']ﬂJﬁiJ‘W‘Ll‘ﬁi3?7’31\1?11@@31@'31!1“@,?@' (modulus ratio) Lo

9n318IUAINNUIN (damping ratio) AUAINNWATIAMDUTIHTUAUNIIE Aag1T 3.4
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2 ozl o0 50100\ i
0CR=1-15] 0 \\\
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oo 01
CYCLIC SHEAR STRAIN, %1%

)

719 3.4 daardruTugaauazons 1@ IUANNYUIVBIAUK T (Vucetic 1tag Dobry, 1991)
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A PN =
3.2 ﬂauzawuﬂu"lmﬂwmsm1

9 9
v oA

= D ovg y A VA o A A o P AA o
Tumsanillaldaauuduaulvisiuiu 10 adunasiadald luaorindsuusunu lag
A d’ 1 a d‘d [ 4 ] dl
onaauuruan lvanliszezrisangagudnatslugielszana 20 — 230 nu. FINTOUAGNIZHZNI
4 1A a A = [ [ 9 A A T A a
vingudnararuau vsnusesdeuiings lidalasadelas ms199 3.1 uaasnauuduau Tnan

9 a 4 a Y (v 1 1 ~ uaj a a
15 lunsuasizw Gl‘Llfnﬁ'JLﬂi'l%‘ViUlﬂ‘]Ji‘UfnsUfNﬂ’JTJJLi\iq@q@GlULLu'JiWUW‘BUWHUUN’J (outcrop

1A Y o A A @

. Y 1 v £ A A [ 1A 1 o Yy Y1
motion) 1¥1M1AY 0.05¢ Fuilumnneutsdulemsunuunuideasouiuan v uaezirld laan

[ @ 4 1 A {d 1 a o @
ammﬁmmﬂmmmﬂﬁmmuﬂu"lmﬁtﬂummauuu (upper bound) 512 IaednAons 1N ve1ga )

v Y
a a

yoenauuruay lnazlinanauionnussgegalunuis 1WAFUAUDUAT (outcrop  motion) Fif1
2
qauU
Ad' 1 ] a =S 3
JUMUVAAY (wave form) ¥0IANMSINNUEUAY Inalueda uazailansunouaUDIVDS
1 . Y o ~ £ o Y I 1 v A @
1T (acceleration response spectrum) Llﬁﬂﬁllﬂﬂﬁgﬂ‘ﬂ 3.5 - 3.14 geh Ivmuamuauganaranuly

1 4 1A { o a L4
GII’E]leﬁ8?]ﬁulmu@u]lﬁﬂﬁiWﬂWﬂ'li'JLﬂi'lZﬁ

~ A 1T A ~ 9 a 4
139N 3.1 ﬂauLLNH@U“W?%i‘BiUﬂWﬁ?LﬂiW%W

¥o VU9, aatidn SEozNIINYAgUINaNS Fodo
Mw (km)
San Fernando 6.6 Castaic Old Ridge Route 25 SOY
Kern County 7.4 Taft Lincoln School 41 KTX
Loma Preita 7.1 Diamond Heights 77 LDX
Kern County 7.4 Santa Barbara 88 KSX
Borah Peak 6.9 INEEL 99999 ANL 108 BIX
Hector Mine 7.1 Anza - Tripp Flats Training 120 HAX
San Fernando 6.6 Isabella Dam (Aux Abut) 134 SIX
Landers 7.3 San Gabriel E Grand Av 153 LGX
Hector Mine 7.1 Pacoima Kagel Canyon 197 HPX
San Fernando 6.6 Cholame-Shandon Array #2 223 SCX
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A1519% 4.2 Foyarguiniy CMo1

_ Natural Plastic Wet
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index U|_1|t Vs
No. | Sample m m Content | (Blow/ft) (%) Welgsht (m/s)

(%) (t/m”)
1 SS 1.8 2.55 SM 12.34 21 2.14 256
2 SS 3.3 1.50 SM 17.06 12 1.83 202
3 SS 4.8 1.50 CL 20.64 18 19.88 221 240
4 SS 6.3 1.50 CL 23.48 20 19.35 1.89 251
5 SS 7.8 1.50 CL 24.57 35 20.29 2.13 317
6 SS 9.3 1.50 CL 20.79 41 24.17 1.88 339
7 SS 10.8 1.50 CL 23.18 40 24.75 1.88 336
8 SS 12.3 1.50 CH 26.46 33 28.20 1.95 310
9 SS 13.8 1.50 SM 21.81 15 1.95 222
10 SS 15.3 1.50 ML-OL 25.01 22 20.01 1.99 261
11 SS 16.8 1.50 SM 30.00 23 1.94 266
12 SS 18.3 2.45 CH 29.59 37 26.64 2.02 325
13 20.0 5.00 SM 2.02 375
14 25.0 5.00 SM 2.02 387
15 NNNT 30.0 10.00 SM 2.02 410
16 maa‘u< 40.0 10.00 SM 2.02 442
17 35 50.0 10.00 SM 2.02 471
18 2sSPAC 60.0 10.00 SM 2.02 497
19 70.0 10.00 SM 2.02 517
20 80.0 infinite SM 2.02 534

GITiNﬁ 4.3 %’@yawqmmg CMO02

. Natural Plastic We_t
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_1|t Vs
No. | Sample m m Content | (Blow/ft) %) Welgght (m/s)

(%) (t/m?)
1 SS 13 1.80 CL 8.09 6 10.04 1.66 151
2 SS 2.3 1.00 CL 16.92 37 9.46 2.23 325
3 SS 3.3 1.25 CL 20.41 34 12.33 2.13 314
4 SS 4.8 1.50 SC 8.41 52 9.70 2.15 375
5 SS 6.3 1.50 SP-SC 12.12 28 9.72 1.89 289
6 SS 7.8 1.50 SM 11.40 34 2.07 314
7 SS 9.3 1.50 SC 13.08 38 11.67 2.27 329
8 SS 10.8 1.50 SM 18.93 21 2.25 256
9 SS 12.3 1.50 SM 15.03 40 2.13 336
10 SS 13.8 1.50 CL 19.87 52 17.72 2.26 375
11 SS 15.3 1.50 SM 13.73 53 2.16 378
12 SS 16.8 1.50 SP-SM 15.17 75 2.20 438
13 SS 18.3 infinite SP-SM 9.52 160 2.25 604
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A15199 4.4 FoyarquInly CMO3

_ Natural Plastic Wgt
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_nt Vs
No. | Sample m m Content | (Blow/ft) (%) Welgght (m/s)
(%) (t/m?)
1 SS 13 1.55 SC/CL 23.60 23 2.10 266
2 SS 1.8 0.50 CL 21.40 23 21.60 2.10 266
3 SS 2.3 0.75 CL 23.70 20 1.94 251
4 SS 3.3 1.25 CL 24.60 22 1.93 261
5 SS 4.8 1.50 CL 18.30 13 2.12 209
6 SS 6.3 1.50 CL 22.60 10 17.70 2.00 187
7 SS 7.8 1.50 SC 22.20 7 2.00 161
8 SS 9.3 1.50 SM 7.60 19 2.00 245
9 SS 10.8 1.50 SM 20.90 20 2.00 251
10 SS 12.3 1.50 GM-GP 21.30 44 2.00 350
11 SS 13.8 1.50 SM-SP 8.90 59 2.00 396
12 SS 15.3 infinite SM 6.60 70 2.00 426
A1519% 4.5 VoyarquInty CMO4
. Natural Plastic Wet
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_1|t Vs
No. | Sample m m Content | (Blow/ft) %) Welgght (m/s)
(%) (t/m)
1 SS 13 1.55 SC 8.50 5 2.06 139
2 SS 1.8 0.50 SC/CL 10.70 8 2.06 170
3 SS 2.3 0.75 SC 14.00 12 2.06 202
4 SS 3.3 1.25 SC 14.80 13 2.06 209
5 SS 4.8 1.50 SM-SP 15.00 12 2.06 202
6 SS 6.3 1.50 SM-SP 15.40 10 2.06 187
7 SS 7.8 1.50 SM-SP 20.20 13 2.06 209
8 SS 9.3 1.50 SM-SP 10.30 13 2.06 209
9 SS 10.8 1.50 GC 8.60 16 2.06 228
10 SS 12.3 1.50 SM 13.00 27 2.06 284
11 SS 13.8 1.50 SM 7.80 26 2.06 280
12 SS 15.3 1.50 SM 7.60 30 2.06 297
13 SS 16.8 1.50 SM 6.10 24 2.06 271
14 SS 18.3 1.50 CL/SC 13.70 27 2.06 284
15 SS 19.8 1.50 CL 18.20 27 2.08 284
16 SS 21.3 1.50 CL/SM 12.10 150 2.08 588
17 SS 22.8 1.50 SM 32.50 100 2.08 495
18 SS 24.3 infinite SM 34.60 100 2.08 495
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A1519% 4.6 ToyarquIny CMOS

_ Natural Plastic Wgt
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_nt Vs
No. | Sample m m Content | (Blow/ft) (%) Welgght (m/s)
(%) (t/n°)
1 SS 1.3 1.55 CH 14.90 31 2.16 302
2 SS 1.8 0.50 CL 13.90 43 18.80 2.16 346
3 SS 2.3 0.75 CH 15.60 42 2.14 343
4 SS 3.3 1.25 CH 19.20 26 2.14 280
5 SS 4.8 1.50 CH 23.10 18 2.08 240
6 SS 6.3 1.50 CL 31.30 15 26.10 1.96 222
7 SS 7.8 1.50 SM-SP 12.00 21 1.96 256
8 SS 9.3 1.50 SM-SP 7.40 21 1.96 256
9 SS 10.8 1.50 SM-SP 6.30 36 1.96 321
10 SS 12.3 1.50 CH/sSC 39.40 12 1.96 202
11 SS 13.8 1.50 CH 14.80 53 1.96 378
12 SS 15.3 1.50 SC 13.30 60 1.96 399
13 SS 16.8 infinite SC 13.00 55 1.96 384
M13197 4.7 Yoyanquintz CM06
. Natural Plastic We_t
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_nt Vs
No. | Sample m m Content | (Blow/ft) %) Welgght (m/s)
(%) (t/m°)
1 SS 1.8 2.55 CL 15.06 21 7.15 1.78 256
2 SS 3.3 1.50 CL 15.35 27 15.62 2.17 284
3 SS 4.8 1.50 CL 31.07 18 22.05 1.84 240
4 SS 6.3 1.50 OL-ML 26.35 22 13.81 1.99 261
5 SS 7.8 1.50 CL 17.92 27 18.92 2.19 284
6 SS 9.3 1.50 CL 19.53 22 18.98 2.11 261
7 SS 10.8 1.50 CL 25.84 20 14.30 1.99 251
8 SS 12.3 1.50 SM 16.96 44 2.11 350
9 SS 13.8 1.50 SM 12.60 36 2.13 321
10 SS 15.3 1.50 CL 15.68 48 15.26 2.16 363
11 SS 16.8 1.50 SM 10.13 45 2.24 353
12 SS 18.3 infinite CL 19.13 43 14.44 2.13 346
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A1519% 4.8 Foyanquiny CMO7

_ Natural Plastic We_t
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_ut Vs
No. | Sample m m Content | (Blow/ft) %) We|g3ht (m/s)
(%) (t/m)
1 SS 1.3 1.55 CL 24.80 8 1.99 170
2 SS 1.8 0.50 SM 9.40 18 1.99 240
3 SS 2.3 0.75 SM 3.20 8 1.99 170
4 SS 3.3 1.25 SM 5.50 19 1.99 245
5 SS 4.8 1.50 SM-SP 18.10 13 1.99 209
6 SS 6.3 1.50 SM-SP 13.20 15 1.99 222
7 SS 7.8 1.50 SM-SP 10.90 20 1.99 251
8 SS 9.3 1.50 SM-SP 13.40 19 1.99 245
9 SS 10.8 1.50 GM-GP 13.60 12 1.99 202
10 SS 12.3 1.50 GM-GP 9.20 26 1.99 280
11 SS 13.8 1.50 SM 10.00 100 1.99 495
12 SS 15.3 infinite SM 600 1.99 1056
A1519% 4.9 Joyangquinly CMOS
. Natural Plastic We_t
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_ut Vs
No. Sample m m Content | (Blow/ft) %) Welgght (m/s)
(%) (t/m3)
1 SS 1.3 1.80 SM 5.65 46 2.03 356
2 SS 2.3 1.00 SM 4.65 71 2.05 428
3 SS 3.3 infinite SM 8.72 160 2.14 604
A13799 4.10 YoyanquInIz CM09
. Natural Plastic We_t
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Umt Vs
No. | Sample m m Content | (Blow/ft) %) Welgaht (m/s)
(%) (t/m°)
1 SS 1.8 2.55 CL 16.15 46 15.27 2.06 356
2 SS 3.3 1.50 CL 13.95 15 15.41 2.17 222
3 SS 4.8 1.50 CL 15.23 17 14.56 2.10 234
4 SS 6.3 1.50 SM 15.04 22 1.93 261
5 SS 7.8 1.50 CL 13.07 35 21.10 2.17 317
6 SS 9.3 1.50 CL 17.78 32 17.61 2.12 306
7 SS 10.8 1.50 CL 17.31 34 18.81 2.09 314
8 SS 12.3 1.50 SC 21.21 57 19.75 1.98 390
9 SS 13.8 1.50 SW-SM 14.92 67 1.68 418
10 SS 15.3 infinite SW-SM 13.25 55 2.22 384
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A1519% 4.11 Yoyarquinlz CM10

_ Natural Plastic Weft
Layer | Type of | Depth, | Thickness, Classification Water SPT, N Index Ur_nt Vs
No. | Sample m m Content | (Blow/ft) (%) Welgght (m/s)

(%) (t/m?)
1 SS 1.3 1.80 CL 9.14 13 1.37 209
2 SS 2.3 1.00 SM 14.47 11 1.38 195
3 SS 3.3 1.25 SC 11.66 9 1.41 179
4 SS 4.8 1.50 SM 15.67 17 1.59 234
5 SS 6.3 1.50 SM 12.16 14 1.45 215
6 SS 7.8 1.50 SW-SM 18.02 10 1.70 187
7 SS 9.3 1.50 SW-SM 17.14 14 1.76 215
8 SS 10.8 1.50 SM 22.71 12 1.81 202
9 SS 12.3 1.50 SM 16.87 26 1.70 280
10 SS 13.8 1.50 SM 16.39 34 1.74 314
11 SS 15.3 1.50 SM 21.82 8 1.90 170
12 SS 16.8 1.50 SM 15.66 40 2.00 336
13 SS 18.3 1.50 SM 18.28 108 2.00 511
14 SS 19.8 1.50 SM 10.28 120 1.90 535
15 SS 21.3 infinite SM 11.88 160 1.98 604
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