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ASTM:

"

h.

Lbé)‘n.\.‘b.u)‘ 9 8‘}0 -
=

[PS-E-CE-"" + Engineering standard for soil engineering.
[PS-E-CE-'Y+ Engineering standard for foundations.
[PS-E-CE-"¥+ Engineering standard for retaining walls & slop
protection.

[PS-C-CE-""Y Construction standard for Earth works.
[PS-C-CE-"TY Construction standard for piles and retaining walls.

DYYY.*¥ Method for particle-size analysis of soils

DYTYAAY Test method for liquid limit, plastic limit and plasticity index
of soil.

DY YV-AY Test method for shrinkage factors of soils.

DYYA¥VY Test method for bearing capacity of soil for static load on
spread footing,

DY2eov-YA Test method for moisture density relations of soil and soil-
aggregate mixtures

DY2A7-A¥ Test method for penetrations test and split-barrel sampling of
soils.

DY) 77-%% Test method for unconfined compressive strength of cohesive
soil.

. DYYY7.A+ Test method for laboratory determination of water (moisture)

content of soil, rock and soil-aggregate mixtures

DYYTr.oA Test method for permeability of granular soils (constant head)
DYAQ+-AY Test method for unconsolidated, undrained strength of
cohesive soil in tri-axial Compression

DY+ A+-¥Y method for direct shear test of soil under consolidated dramned
conditions.
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Seed et al. (2003) soliws SPT slacl ol olps Y-V Jgo
Cg Borehole diameter Correction (Cg)
65 to 115 mm 1.00
150 mm 1.05
200 mm 1.15
Ce
_ER
A 60% (Eq. T-2)

where ER (efficiency ratio) 1s the fraction or percentage of the theoretical SPT impact hammer

energy actually transmutted to the sampler, expressed as %

¢ For lesser quality fieldwork (e.g.: irregular hammer drop distance, excessive sliding
friction of hammer on rods, wet or worn rope on cathead, etc.) further judgmental

The best approach 1s to directly measure the impact energy transmitted with each blow.

When available, direct energy measurements were employed.

The next best approach 1s to use a hammer and mechanical hammer release system that has
been previously calibrated based on direct energy measurements.
Otherwise, ER must be estimated. For good field procedures, equipment and monitoring,

the following guidelines are suggested:

Equipment

Approximate ER (see Note 3)

Cg (see Note 3)

-Safety Hammer"

-Donut Hammeri

-Donut Hammer~
-Automatic-Trip Hammer
(Donut or Safety Type)

adjustments are needed.

0.4100.75
03t00.6
0.7t0 0.85
05108

07t0 1.2
05t01.0
1.1to 1.4
08to14

F- U canl onds oeﬁT (V Cewgm) swilo sals o 0 Glise Sles! o L;.%Loﬂ ol el s

ST s God s o HBLe 3985 150 g (NSPT) 00 Mol SPT iolesl gl &l s loges saims ioles

Corw 03, ;0 g3, 18 cwjy oy, S 65w Y Gee UBH-WH-7 il sailed jo .ol il slaailed
Gos U o ol Ve Culrs 4 xbaw S5 5l jeue jlan EL-13 ile ailed o el onls olulils (Hard)

VIFe Gos U EL-15 ile ailed o .conl oo cdlive (Hard) coww o5 10 cuwy dils 0, S (6,00 VY-

IS 00 50,91 s g 1 L)ls 1,8 (Very Dense) oS T ie jlaws 03, 40 Ll Ly o ails cudyo S (6 e
Lug ool a1 gun aib bl odle slailed o o laibinl 35 ol daaY shw g o515 Camdy )l
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SPT resistance value Relative density
(N)
0-4 Very loose
4-10 Loose
10-30 Medium dense
30-50 Dense
Over 50 Very dense
(\‘\?VASJZ 5 8 NsPT sae g ailoy, S o515 abal, F-V Jgax
SPT value (N) Type Remarks

0-2 Very soft Not suitable for civil structures, good for park.

2-4 Soft '

4-8 Medium Stiff | Good for very light structure using proper methods.
8-15 Stiff Good for low load bearing structures.
15-30 Very Stiff Good for moderate load bearing structures.

Over 30 Hard Good for high load bearing structures.
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Nspr Penetration (cm)
0 20 a0 60 80 100 120 o 15 30 45
0.0 T T T T T 0.0
20 20 F )
40 a0 |
6.0 60 F
B g
= 8.0 = 30 f
= s
a ]
10.0 100 f
BH-WH-7 BH-WH-7
120 EL-12 120 | EL-12
EL-13 EL-13
14.0 ——FL-14 140 F —%=EL-14
EL-15 EL-15
16.0 16.0

BK-15 (e Gos o ,blite 3485 500 ¢ (eois 2Mol) SPT il o s ol pis-F-Y S

(Geoelectrical Resistivity Test) S ywSIl ceoglio cmasi (i bojT —¥-Y-¥
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Resistivity in ohmm
10 10 10 10 10 10" 001 01 10 10 100 1000 10° 10 10°
| | Wet Dry

Granite a—
Diorite =
Andesite
Basalt
Gabbro
Homfels
Schists
Marbile
Quartzite
Slate
Conglomerates
Sandstone
Shale
Limestone
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BH-WH-7 10.25 36.39

EL-12 11.16 24.37

EL-13 8.18 137.15

EL-14 42 .91 71.43

EL-15 92.43 76.85
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Penetration
2.54(mm) 5.08(mm)

CBR-1 Ground Level 21.1% 23.0%

Test No. Depthm)

ialog] bl 55,8 o 515 5 Jlsen olSel a0 5 o0lol conlial _oxbaws S 2l b inles] o 90 gelans
OIS (ot g e plol S9a5 g 0 115 oo )18 (63985 ygtman 2 (5 9kS FIB) (g 08 Hbym amis (ylai 050
Do op dmle 355 ol o (gl (gt mlaw g ool Jlasl (6555 oS b (63545

DOz

5 eolaiwl gl g ead ol wed S mlas 5 zhw CBR Lislejl 5l odwl cews 4 as wlul

S ‘sl.oo ‘5).55 o)‘|~.\3| -Y-yY-o

&y ;> EL-15 gEL-12 (EL-13 EL-14 BH-WH-7 3l alef 8 0 S1 sles (050l
VFeeole ot Voo (I o)V (Glej 03l 50 (pas s o) alizes (loj )3 (6500 SO Goe 0 BK-15
el oo &) FY Cengey 13 S sles 5503wl 5l ol ulis 5 plol

S g 15 Cumdg -Y-Y

s=dle SoaileS Jax oo jo ol Sldes Gloj 10 Ol whaw (cdle 4LS 0 Ja> 5l Jol> @l @ 4z b
el 00z osolie xbaw 53 O 55 e V0 STa> Gee b EL-15 4 EL-14, EL-13, EL-12 4 BH-WH-7
Sl Ol a1 ks 4 e Wil o Jlo calizes Jgad )0 92 bl b Ol g e )38 45 cpl 4 Sl
G35 yob a4 ol o 0 g (Slpee Slles £9,8 5l L (uej ) O 5l Canl (65950 09b 59 03gama 4
D9 (o) 2




Sy (G Ol A gF 131 9 CabligSS Q‘
“ . . . . [ S
? PVl e GO Sl A 50 (o) 9y Sl b é’a_'u/':v;;),f
BARAN ( /
BK15 Gebtein ,,,,
L obows olols Geotechnical Investigation Report- BK15
Y YT — AT o382 GO Gy | oaiole | Odgd | by | i g | Jbw FEW] FF 5TV axao ojled
BK BK15 PEDCO 110 GT RT 0001 D02

o inloT (slotale3l —F Juad

Slaialesl (S (SlSe 5 olrord (( So b Sloogas (s jshateds o odlo (5 li> Slilee plasl 3
4 y5biee (st (l olejl o b iz b Gillas 5 B yme sladinel 59) 2 (Sreslie 5 alord (S
ol o @3l abogy pe o lailinl o )les ol ot 4y Hlaioe  BKisle;l slatole;l V-F ooz 10 .o, plo]
Pl sloilejl Slasein ¥ g

wlrwdy’ Oy filinw! 0 ylos Swlojl ol
ASTM D2488 Sb oan aib
ASTM D4318 £l sga
e e ASTM D421-422 o il
] (6 yrng 0up dliwgy aails sl
ASTM D7928 (& s ysh
ASTM D2216 Caghy do,ys g dledls
Publication No.737* S (5,900 S
ASTM D5731 S slabass b
ASTM D3080 ROV OV
ASTM D3967 S by oS Ceaglin
BS-1377 SB las

sl 00 4.»3; ).'m o ).u Q‘)“‘ d>0g) 9 <\.Al.').1 uLa)Lw Yyv <b),w.>-2}5

S slaay ok b 5 dirogi ¥-)

il laailed alizee Glacl 5l oo A2l gladiges 59, p ool plxil sla Jdos o ayjos ulwl 4
9790 oY XpuSy I (cudle slaaile” alols 5 tslojl slaialesl s 655,k 5o L BK-15 gany
3 o g (o Cgu S D905 (Gl (b3 50 0l &l 750 Blhae lgi oo ) atiy (pl edguze 5o
Gl Loy B S8 4y a3V .l a8 a0 00g00me ol 10 09290 cndile ladiled g &3] jo5 3 oogue) T JSLi

Lol 00t il 6551 B e e S 0 (G 5l anlllae 3 90 adlate (SIS gy o5 aiids BK-15 gy (5155
—ile LS o (A tlejl Bltslol mli § a5 Ojs0 slag, L I Jol> mbs Gulwly
S sy il wleS Lyl U aslol 1o g 08 dtady b oy &ilo 5, S 6550 ¥ Ges b BH-WH-7
5o Cal I3 LS Lcl ouls sanlin SiltStONne) ol K 550 VY IV Ges 0 5 (ClayStone) .,
S5l e o EL-12 il aile jo .ol ool ovalive 75 (Sl L oljer cw) S 650 P B Y a0




£
LY

S (S Ol Mgl il 391 9 CudlngS

PV (Gl (S d 30 (e 9 S Il

-

e A
yyrwsst

5 - ; ; iy . | - HIRG
NISOC S oxi ol 4 by o SlMNol plxil 9 Sy 8 g OMgud < (“h_wm:]
BARAN
B K 15 GEOTECHNICS
Tobowy olos Geotechnical Investigation Report- BK15
Y VY — A 0382 | G Gy | ouwiSidlo | ke | 4dy | Siue gy | Jbw | 4 FE 1YY axdioosled
BK BK15 PEDCO 110 GT RT 0001 D02

OY 0 Y Geae U g (ClayStone) L, Sow sbba¥ 50 ¥ Goe U o ilo B o, Cwls 4 o

VIV GBos U o gl) »

Culbrs 4 (hw SB a4 5l o EL-13 il 4led o .l ouls caslins 5l

sl 00l odaline (ClayStone) w, Sw a¥ dalol ;0 5 &5 L ol jod o5 dlucciadly b oy als 0, S (500
Gos U EL-15 il b3 o o)l 1,8 (ClayStone) ), S Yy ¥ Gee @ EL-14 il 4leS (o

Lo 5 (ClayStone) ., Ko sloay¥ Jlsi cwitle ailed (slezl b aalsl 1o 5 s oy oy S &Y (6,0 V/F
o0y S a5 Ol o failecs celu Y 51 o (Koo sl col S8 @ 03Y el suls sanline (Marl)
odinds CL o3, 4o Bues (USCS) S5 ate gonainbs sillas ;55 (sloayy 05 5 co 5,3 o8 dinniodly b

BK-15 satus coxdge anlllas 5,90 039050 ,o cuble sloasled -V-F S

Nl g0

'1 "\"




' Ky (B Ol Mg I 9 g ©‘
. . . . [
&Y TRy ot
BARAN ( /
BK15 GrotEcin ,,,,
Lol o lo Geotechnical Investigation Report- BK15
BT _ V¥ — 4V AF o382 | G G | owiyolo | INhew | 4d) | Wik gy | Jbmw | o PP TED axdo o)l
BK BK15 PEDCO 110 GT RT 0001 D02

ROD jlzo wlw! 3 00gumme LSoww CaiS cpunnd
6[.030):.0;*».0.5 u.i».w&l.@é;}o; RS ‘ o= bgmsa ral?u‘ 6:‘)50 ‘5’) AJLQS&JAJLQM ‘Lg)..fo).’.a
230 liae bl y ROD jazli .aisd oo canogs (ROCK Quality Designation) RQD soc ulul  ouls 351
T (S Y ;o ROD sae 0yl o Cassdy 15 Jgo,8 b illas g Kiws 0jr0 (53, Slo KinSs 5 bS5

Frorkes 100 51 155 )5 Jobo b ool comoay (S (slaosio Jsbo g 9oz

S 7S5 oo Job

g_sl.bgiuu oojm o BK-15 Lg)lf G U"‘ o laXw 54...9; u)}.a L.SLQLS) ‘ bLoL?- CJL...: d.’Ua.A

RQD) (555 o33 cieS=

.%,ls 1,3 Moderately Weathered & Completely Weathered




S (S8 Olwe g5 1391 9 cdlngS @‘
. [
PSS G S i 93 (o 95 Sl b v'x_,‘,;,;_uf

b

U2

S % ol 4 by o Dl>Nol plxil 9 Sy & 9 DVgud

C t‘i‘i& o
NISOC L i
BK15 CEoTECHN ”ﬂ
L obows olols Geotechnical Investigation Report- BK15
5 (T s yole Mg T g 5 b e P 51 YO axdo ol
OY - - VY — Q)AY x| S7 e | o e | @y | Somgg | Juw 3
BK BK15 PEDCO 110 GT RT 0001 D02

S g) OllasMo oy g Bk b polyl -8 Jad

b sl el 5 S slaarY (Kuile 5 o5 06 Sluogas -0-)

it Dgldd el 5 alBiole)] Glagiolejl dap slagiales] mlis (S sloa¥ juiz 4 4y b

oo Censlie (oS S (SlSe 5 S5 (sl el lin BRI sy 3 S2utlo e 0 i 5| ol
5 055, Caedl o 4y cwl oals &INV-0 Jouz 7yd 4 SiSSe5 sla b o solaiul gl b S
WleS o> 00guza 40 ¢ )55 A sla yial b ‘wo)f;ép);:@ aS aSlod oads x>l ile sloaileS (0 alold
g ol )b il cos jolie oage p odguzme S 4 o] paend Cudgtue g Sl oolall BB il slo
ooy L1 V-0 Jgax ;0 BK-15 sains o0gazms 0 b K 5 S sl SGLSG 5 (58 Sloogas
0555 iolejl aloul (gl camlin 900,956 Cows diges 331 el by i o 0 ax> 51055 o 5l ol .ol
515 5 a2l Eamy g oot Jlatml o 4 il 603y 050 Comlo 5 boaY iz 4y az gl (S bl o9y
00 5 ilonn 55 s s ) fa ¥ 51> e B ST gl ol Ll 3 oSt ot dmosylls

s K 5 I laarY (SlSe 5 (S5 slo el ly (goleitoy polin V-0 Jyoor
Layer type according to Unified | Marl/ClayStone | Marl/ClayStone Marl/ClayStone Unit
method (CL) (CL) (CL)
Depth 0.0-4.0 4.0-10.0 10.0-15.0 m
Soil cohesion (Cu) 0.75-1.5 1.5-2.5 2.5-4.5 kg/cm2
Soil wet density (yw) 1.85-1.95 1.90-2.00 2.00-2.10 g/lcm3
Soil module of elasticity (ES) 150-200 200-400 400-600 kg/cm2
Soil Poisson ratio (v) 0.30-0.35 0.30-0.35 0.30-0.35 -
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Degree of expansion Swelling potential (%)
Very high >25
High 5-25
Medium 1.5-5
Low 0-1.5
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