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Abstract This study has been undertaken to develop a relationship between the shear strength coefficients and the
cone index. The theoretic mathematical equations for the relationship were rigorously investigated, and then a
Artificial Neural Network(ANN) analysis was adapted to enhance the reliability of the investigation. The theoretical
investigation involved various assumptions resulting in the significant error involvement of geotechnical behaviors of
ground. Therefore, a model using the ANN has been learned to enhance the prediction of the cone index form the
shear strength parameters. Site investigation reports from various construction fields were used for ANN model
learning. The results of the study show that the model predicts the cone index from the shear strength parameters
of soils very well. The further study that is undertaking has a potential promise of the generalized prediction technique
for the cone index from the soil parameters.
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[Fig. 2] Geometry of cone penetration

BErE g RT T TN YT R o) GF I5 T OF B I o] —
Wom B ooy W PR g o EWTN Wy 22
o % O o o T W oo = 5 T P2 ET
aTﬂwJ%quﬁx}ulmjo Z 0 0 M r 28 o
T E® e T XMW EW R o ®E T x
T R m o U T N g XKD T itg e 85
= By e 7o KO mh o B ° T N o= X o 8 T
W 5 < T T RO - NNy o W Xoom X et
BN N F LB ST LT e g o Mooy oBE
‘IﬂUJl‘lE‘ﬂ‘V!H‘._]ﬂL]‘.wo]o\.ro L, 2 S/ﬂ\7
i AT ESELEN L
oy W og Mo L oa BV o B ok - =TIV - BT
T oomE L mE DN = o o T £ o ™
- o= ]Nﬂ] Hx:L:A B0 VIQHLO#.Uﬁ/O
T WEBELIT T N Ty El A mT 22 g d
TN HZPEgald gy _ AR STl
B K ol et o W Moz bo
pERkEEed e o KB Dol 8LcH
T R oy N oo N [ £ P SR o X oF
Vﬂﬁﬂoﬁ._lﬁ ,.ﬂwwoﬂl‘.vﬂ‘..@_ﬁro ﬂ_A_H;o _|t o) o o ﬂo7,mﬂ,ﬂﬁ
5 do o X ok o N 20 T oz & W M oo o

o Il 5 T iy g0 M <0 g o to o T
Toedt o bBlanrE glizzlice®Ta
oo = RS R NE R = ol &= o b o : )
EszH@uﬂﬁo&ﬂw%uﬂ% Em_dﬁgoxﬁﬂo?mogﬁ
R o B X NI .E o 0=._._aW1vm_|¢| A mr o
TR LIV EE LV T oL ST X L N oy W
FU LT PARIRELRLY ZRFam® - 5"
ME e BT OMBRE R YA Son o H

2236



9]

=

H}Sll
[e]

= 7](axon)

2R
A

s qelel s 2

S

e e, i

l(cell body), %

%

=i
=
3L

A0} 2214 Afo]o] A

A A4
< AW (synapse) 2t

(dendrite), 2173 Al

A 7HA]

f=]

=2
)

©

o B
oo 4

4)

|

- }Q*Coot(;&

1+sing
(Rytang)®

3—sing

|

tana+ tang

tan o
tang

CI=6G™

|

o o T E B8 W A A oop Mo o o Nl W T
BN EWRFE T " E P A
A R BN - £ |« By BT
aE%eTo orocoﬂ,ﬂﬂﬂﬁﬂm mmmmn ),quﬁﬂi%
B o oo W& W OJF "] |2 2|8 5T 0 A o T
w oot — m oy W % ~1Z1215|8|._]|. 2o B o W T
%#Hoﬂﬂﬂomemgﬂﬂ mmmemm 1§%myaﬁ%
— o E2w B2 gl g &gl 3|3 = i o B =
) 5 B B TR o 512157 |5|8|8|= 2o ® 5 N
%ﬂﬂﬂ%ﬁ%%&m%ﬂo Sl=lél 2] & E 5 %H__}o
e G = B ElE|EE|E o 5% o3 B
D =l B~ AL I [ e R SlE|*|° - T N
TETEhes IR E  EE LEih ez dy
T o W5 = 2B o =
i RS R N
Ik = o w T iy =n = o) o = <2
;oJl \IHE#ELO‘HW‘_HE o No 1:L
L SR S W oW e & o K] @ N o ) m —
T o = o g 2 R oar = m T G
T JE ™ o N5 T - ) < m g ol = ® ook o < w
O#E ‘mﬁ ﬁi Jl NOB "= o =] L —_ _Zwﬁ T — Eﬁ
o = e N ~ %o sl 2l clel® 9 ok o . K = 5 Mo
Py ®IxRaYS J|9|E|5|2|5|8 R T L oW
H‘_ﬁoﬂoﬁoﬂmﬂrﬁoﬁhmgm — memdm £, Ki ﬁoWu%ﬂv_Au.w__.w,mﬁ_zi
%ﬁﬂﬁnﬂmﬂ%ﬂr%@%% o | 5 =19 ” :.ﬂln%_iLHZTE
mmﬂi@u.mm%%.mO? 5|7 N Do O
TNFE NS 8w © @ E oW
0 o) < M- oo AR e WS e = T E B o F X
{F _ A= . AT TR M T
s o © w2 TIRE LT L
£ 1 _— zd M= < Nr o W T
o i e S EEETEEC
3 e Ely B & S BN g w ) R
N < =2 . X7 0 =r —
+ : +| 8 N g + a e gy o
.8 g < =~ N M%%7ﬂumﬂ_ﬂu
= e —_— iy — N N o~ prs
ST 3= SIE e f o Ew T
\.m/or - —~|! i 3 HoerHoXﬂulmﬂ]
B s Y sl S S o Ewr Mo W
(S T TN = - &l R N A .
o Ll tla rm £ g ~ | - JENLE ;axomMEout
o= = — —| o L+ o LIRS T ™ m o
Jw e S = i 2 N T EE‘OIQQ =< ATW
=B GOR I 2l 3 = A o oo ay EOOHO
- =~ N [<IRSS = ~ oy — X = 0 g
= Tl < S| = N + N o & B = g
QT T F Z|E N w - WD LT s
Tl = 0 g N | — o < h.oi o —
<2 L= | B K I =a <[ oam%ur]ﬂﬁ X
- — o — — -
T I o > x | =) I [ SN ER T
T a w [ . s 5 < ZEgaws
~ L ) wwu c I .ﬂ_ﬂmO 2oy o B
T < ey SR
X ok Mo T T w o

+ 2}

kel
il

8

]

A
=

2 dlo]Ejuo]

o

Gl
55, @ UESD Fxob T g 24, O vlESR

F 4l et 7}

kel
pil

Al
=

3] ol e 23

S

(database) 3}

Eal

2237



BAE &8 =EA A16A 3B, 2015

S8 540] otk wEbA] AWA T gigk oS AldE TE =2 SHA Aute] AFEAS Foldt

AFNAT BAS Aga] o8, AR W= o)

[Table 2] Database (100 sets)

Input data Output Input data Output

USCS w [%] c [kPa] o [°] Cl USCS w [%] c [kPa] o [°] Cl
CH 90.03 6.00 0.00 4.55 CH 67.75 21.00 0.00 7.01
CH 77.20 11.50 15.55 12.77 SM 91.45 15.00 18.60 8.60
CH 70.10 8.00 20.90 10.39 CH 66.80 27.00 0.00 7.59
CH 72.70 9.00 23.70 10.05 CH 99.00 8.10 19.80 12.48
CH 87.80 18.00 17.60 11.83 CH 80.78 7.15 0.00 17.85
CL 34.00 65.00 0.00 4.12 CL 75.52 23.00 14.65 9.38
CH 90.15 4.50 18.70 8.63 CH 70.60 10.60 22.20 37.36
CH 74.75 17.50 24.10 14.49 CL 61.45 14.95 0.00 13.02
CH 80.65 3.00 10.00 10.22 CH 88.03 4,60 0.00 12.17
CH 78.00 17.00 15.50 22.83 CH 90.15 5.90 0.00 9.37
CH 83.38 9.00 17.50 6.87 CH 81.53 20.35 0.00 6.94
CH 73.23 15.38 28.90 6.43 CH 71.94 9.20 12.70 13.99
CH 112.35 4.00 15.60 16.99 CH 87.63 15.50 19.05 6.78
CH 84.50 13.00 16.40 10.07 CH 79.53 9.40 14.70 16.23
CH 78.75 16.50 19.70 3.05 CH 77.80 15.70 0.00 8.87
CL 69.39 13.00 12.30 8.54 SM 34.20 29.80 33.80 6.83
CH 75.40 21.50 15.80 9.70 CL 40.45 6.00 7.40 26.99
CH 79.75 8.50 13.40 12.42 SM 33.15 2.95 2797 14.78
CL 59.69 15.14 23.00 9.64 SM 23.30 9.20 0.00 9.89
CH 99.10 3.00 10.40 12.54 CL 30.55 14.00 14.20 8.37
CH 96.35 9.00 15.30 1854 CL 31.50 2.50 27.50 7.81
CH 70.30 11.00 15.90 9.34 SM 24.30 5.20 26.00 9.13
CL 54.96 29.38 26.85 16.36 GM 24.50 1.90 28.40 8.35
CH 89.55 5.50 15.80 11.52 CL 33.39 3.05 31.72 11.28
CL 66.95 22.50 15.20 12.63 CL 36.90 1.40 26.90 23.26
CH 80.55 7.00 20.50 12.05 CL 35.00 15.00 14.20 7.81
CH 74.82 14.00 33.20 13.41 ML 27.00 2.30 26.75 27.45
CH 91.45 6.00 18.60 12.71 CH 69.00 1.00 17.50 12.45
CL 66.80 27.00 17.30 2.03 CH 76.70 4.00 14.30 20.79
CH 57.10 9.00 0.00 23.18 CH 76.90 3.20 16.96 15.50
CH 80.70 7.00 0.00 9.61 CH 71.90 3.88 17.65 13.70
CH 74.95 10.00 0.00 17.46 GM 32.75 1.70 35.00 19.81
CH 80.65 4.00 10.00 14.99 SM 35.90 1.75 31.00 24.56
CH 78.00 17.00 0.00 11.36 SM 38.67 2.00 30.00 21.02
CH 80.53 8.00 0.00 12.74 ML 35.90 0.06 23.50 19.41
CH 73.40 11.00 0.00 12.98 SM 17.67 0.16 17.50 21.12
CH 112.35 15.00 15.60 2.32 CL 34.22 11.00 24.30 11.78
CH 84.50 13.00 0.00 13.23 CL 31.21 24.00 28.84 16.63
SM 64.90 16.65 0.00 13.67 CH 45.80 31.40 33.42 9.33
CH 70.35 10.00 0.00 9.45 CH 50.38 30.11 31.21 18.85
CH 75.40 21.50 0.00 16.00 CL 35.21 32.60 25.70 16.91
ML 69.40 8.70 0.00 13.81 CL 37.23 11.25 30.90 2897
CH 59.20 6.00 0.00 897 CL 33.25 12.88 25.22 14.78
CH 99.10 5.00 10.40 5.04 CL 37.54 11.22 26.02 14.77
CH 96.35 9.00 0.00 11.62 CL 36.11 9.00 28.60 13.26
CL 68.48 7.00 0.00 2293 CL 33.62 10.88 25.56 13.74
CH 60.70 18.00 0.00 18.51 CL 34.55 10.12 26.87 16.66
SC 89.55 17.00 15.80 9.10 CL 35.71 13.20 25.10 15.27
CH 66.95 22.50 0.00 13.52 CL 36.47 12.32 26.99 15.40
CH 84.13 7.00 0.00 11.51 ML 23.73 29.39 25.83 14.43
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