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1- Quasi — Static Cone Penetration Test (CPT)
2- Cone

3- Cone Tip

4- Local Side Friction

5- Standard Penetration Test (SPT)

6- Operator
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1- Cone Penetrometer

2- Friction Sleeve

3- Friction - Cone Penetrometer
4- Penetrometer Tip

5- Push Rods
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1- Inner Rods

2- Mechanical Penetrometer

3- Telescopic Penetrometer

4- Point (End-Bearing ) Resistance
5- Side Friction Resistance

6- Friction Ratio

7- Friction Index
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1- Pile Driving
2- Young’ Modulus
3- Modulus of Subgrade Reaction
e g2 5 c0dls 0, V-Y-F 0l el pj ,0 S NCEER o5 )5 &Ylie aodMs 4, -F
5- Piezocone
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1- Hardness
2- ASTMD 3441-98
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1- Dutch Mantle Cone
2- Flange
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1- Begemann Friction - Cone

2- Proving Ring
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1- Force Transducer
2- Inclinometer
3- Oring
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1- Seismic Cone
2- Temperature Compensated
3- Adjustment Ring
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1- Thrust Machine (Rig)
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1- Calibration
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1- Friction Reducer
2- Drilling Mud
3-Tublar Rod Guide



(CPT) L] s bg 50 3945 i lojT plail gy slosisl, 9£/10/11 I

S il —¥-d

P = Gt Sl (@lge (S ol S92 (W bl 5l Sg Slel Jloial e VY I iy 395 565 sl

3 olbaebl Jomax L jebopon aalS o Sei izl 5l iBlo ily slaales 5l eolaul audl co sl 0 S slaldys

298 EalS Syl e Sl o0 005 (00 Dj90 lgSl (il JLad 2525 gy S @ bg Fee adgl S5d5 450l

sloas¥ L s S 3l (U slaar (SB o Ly loosgs oS 155 gzmen ¢ oxilpe Spglne b s 51 S5
355 Sy el crge wlsicon < bl oS50

S Sl azgi il 50,8 ax g oad ol @lge 4 0y53 I slailis WS e 4 b talesl el el o

Sgs 400,08 8929 ol ol Bl sl 5l slailias lgie a0 Sg 0,5 Joe Camyols Sl (il o 590 5l e

A2 ooyl (Gl el sbojl b g eols jioles |y Bl il a5 0 )5 eolaiwl guiw Bl il 51 gy o (SO Ul iwdgis

S gl g (Sogmys -F-0

Shsslw e 2o (O-Y 00) (JgeB 8590 Lol 51T, ] g o o] praw (S ) 9 Awdid 10 1okl o giwdgdl S g
03,5 pladl el ouus sdmlis § 03gm,8 a5 ()] olod L) zriwdgis Sgi 5l ddu argad 4 Comd Wb o)lged gy o]

5 fasd o el o S Sl 5

é&h@‘ s.é)l.ég]og)éuwd.lmlé -0-0

Se Ceoglin a5 50,5 51 SYL glalold o B 1 o )ly SWlasl Cuoglie (83 o oud oy ;0 9 S 9,0 40

Sy o () o laz Cunglio b (qe) S5 Ceaglie dugliin o 0yl s0 0,15 098 g0 55T 031l Blojem sl 4 ] 5o
4 S R Sl poss jloged gy a5 Sloj b 5 (R ) Sasl S dnlns (b 5o Jlo (lsie 4 (aseie 5183
e Slalons ;3 5 538 i 551, SISkl GO S5 5 Loy e e (ot (5390 Aol il sl Jie i3
il asie 51,5 <o 4 Logs e g5 o eilwlone ;5 b oolitul fy g Qg polie Ry delone )0 455 5b 4 0,5
dwle (R ) Slasl cons w8l 3 G pllin 10 ol Cavsas Stoglie slaadlge 59, 5 aziyliz oS 5 o

tlms SIS o] i bl a5 e 5155 Sy s Logs o ccmmslna 10 03litsl 350 T 5 Qp (slodilye 1oz w25

S olal g g U s | goms (6l pands ol (Sae 5 0593 Uas 11 ¢yl Carmly b dnslin o o0y



) E/1e/11 bblisl g0 slogslis —pziy Juas

(B8g5) wlojl plxil yo adBg —F-0

Sl 55 iBgte S5 1o & s S (par 358 LY pli s alog] pladl e 50 Sl (e
51 5555 5t g s c8lm il 9 el e 0 o o i STy oY & 3,55 Jl
ROl Ll s 550 2 GraleT il L 0l 51 50 45 w0 oy 395 BB yed @lye 5l poee sln )l 5l oS>
olSiws ol bojlgs g oud oauz 0 (5 la> Lilog g olKiws 3985 L8 ,ue milo 51 jaue 5l s 098 o ool s
Sgds oo 00ls dalol iulesl 4 copey J3o & S'gs il

05 s dedo ] Slmsl A 6 )5 a4 Seslind g a4 ol ]y a5 cal sals (il 65k miwdgis S
¥ b ailge iz 51,35 (aiias Lyl el Ghls ((F-T) B (V-T) la UKo jo oais ools jlid slagiwdgis)
g walgS ndy Gl (5 )la 4 5L e

s a0is 1o Gty Lo 5 Ly 5 g olSimms sl onkdh slma] SIS 51 20 (slo s arli
5 o bl 4 3585 (LT plonil Aol gl so guima (ialojl 50 s olgie 4 oud ob (sla Sl kel
aalol & g0 50 aib o il (pl b gudate gom sla ool pll a5 cl jle Sy B o coiales] jo aady sl
oot e Ly oS oo jg s 4l g e Sl ey 1) (Sreslie sloadlge 38 sl il ) ey tales]
aslol wilgs oo o0 ofy o )lo adgs G185 g £95 4 (Kis 00,55 Cawd axli (5185 000 dalol (gl co (pass ST 55

s a8l plsil slacsl B 5l soliiwl L1, 00, 93caws 4l 51,5 aub & yg0 opl o ol sl B eus g ol

0,8 Bim 1, B3 o 4 by e slacsl g os,S

Ol G5 5 b g aileS gl 5o i losT planil V-0

s aleS Sp05 50 (SWaol Cuglis (6505030l 90 b 5 olyen bgyme S5k GalosT plil 4y 5l 50 50

YO Jolae o8 cows slabols jo wb iolosl sloul ol sois cladlos Jlas gl 5l oolatul L L g oo p 45 o
0ol aleS (S [0 00,5 3w 4l @Wled WS o iolesl alasl (ylog 40 0 pds &g G50 g0 aleS bl
3100 9cws Al (SB35 0ah BA> 18,5 ol o adly slodl slacdl 3 ¢ ool 00 (yedt SEST g5 i Jawss
SLS 425 03,55 Ced 4>l 6185 (et ;0 ST (e S (Sloj 50 el piie aileSHlad ol i U SG

285 sl o aileS a8 il a Jolee b 1) (58,95 Cend 1,5 (p 5eS wolas



(CPT) L] s bg 50 3945 i lojT plail g,y slosis], 9£/10/11 rrY

SWllo aiwdgdi —A-0

Il baleo SElaol -V-A-0

Yozl g ools yiolydl ],y ol glade 5 Aol sbrals o SKhol Wil o 55,65 L g S Dl)3 0429
g 3od |y AB slaa e 0l o)l on 05 Jeglin (slo) addge 5,505l o g BB slallas 5o, o
S RTSLINTIS
1o sbalewo (39 -Y-A-0

AL U Ses sl J3ls sladls (59 gamme (ialS L) sl 3wl «Sei a4 bgypo slacwglio oud lej o
25 gurnal dgzge alre
S5 (o ) (5055 e ~Y-A-D

Sas oo o diws 9 50 Job jo el S (S ol o3 L S ol sl ise ol jo Oy 0e>g
JJ[J‘J-MJLUWJ-’EUMLA)TUQ)Q S g ‘;MMS;‘ Dol OT(O..\.;L ) u";r*fwcs’ﬁi‘*l‘

25 pge |y S g adsiel) Sialesl alalidly

St 5 sogmdg ~4-0

ST 05 S8 (sloygo Sjgmo a4 il g0 S ganol (B ojlail 4 5 5 (a9 4 b 1) (S asIl ol g
38,5 Jol> ylicabsl o g o ol









ro 1£/19/1F 5205 s — s

;}5‘;).:;0 -5
&) i glo,Lid g Lo i, S Lo i )0 gloazmy Ol divl acd by pre 398 ioles] plosl loj e 4o
oads plosl Gtalojl () 3 ()l 95 sla el az ST 05l g Jlabo 1) S 085 sl gl Julows plol oS a2 oo
s dmogi Jdo (et 40 3,5 o0 plol (025 Djg0 4 iz (5 (2 (o U Sl edliul (Jae 0 S i

O ygo omdige Dgld g, 500 (sl siolo;] 5l odel s gl (18,5 s o Lol e (5 oo oL 890 adS i

(s 9 SB gaiainb) a9 S g e -Y-F

sl Angn D90 4 SB loaY Ol s s ] a4 bgyse 395 iolos] 5l eolatul o)lge (0 5ets ;)
Ol cBs (S 3 )ls (5,5 p ka8 caliie sLals)) y0 (6 S higes 9 )l (i SloDy,) 4 Cond yal (ol 4> S
435 slaasiges losby, cnl 30 155 Sgd oo 48,5 dlge jsbo 4 diged ()] ;0 a5 ABl olaby, olail 4 Wil e
e Glaljl g Cagy BB ool

el S5 kb Ve B0 o)l 4 e Sg b g YU o S sty Sl ks ds o «Sg iSTy o090500
Oy 3l Gy giedgdl S el fo Ble Vo 5l 5S ooy Y 99 (o lawle Y Gloe S5 sl a2 by
oslasilan 1y glawle au¥ Cnglie does 1o g oais o) glawle 4Y 5l (a5 5 )50 dle ;0 095 Ciglio JolS laie 4
as ol ialesT sl o il Vo sl 508 glawle 4l gl w1 Sl e 0 oo e lid 0g5 a8l
L V0 S cawo b jlas o590 (gl cglawle a4Y 50 (o 10 &8ly oy Yl G 6l e lawls Y oo,
g alol b, b ol e il Yo

Sz L) oz i 40 S 51095 sl i ISl GaleT S p0 S glady¥ (s Dl (e
Olsisme = g et Ripg q ol (g duglio b (5t (S L L) otz laY & (565

slodiges 5l oolaiwl b gonadds o S 05 bo) 95 4l alizes slo Saiz § Cuglin L bayy gl

(V=5 050) 0gd oo pdy ) Kal (Ao  Staon Lulg, 5 Al 51 ool consas



(CPT) L] s bg 50 3945 i lojT plail g,y slosis], 9£/10/11 14

TS g s —)-Y-F

Ot 9 6 S ged Sag; S0 4y g yieed 5 0l Gialesl @S (g9, 51 S £95 (e 4 5l o5 g 50
Dosd oo oolitul (1=F) USS Jloges 5 cdlo al 55 il oyl puiions 5oty (goaiils

ol 18 s s WLy py slaaisS (V-F) S 5l eolail jo

aalolay @lelsys 1o 5,0l 5lanl oo 2alS by, Glad GilBIL Ry jlade ailosy ) oS can 5o sl
9 oalial blas by i o g0 S

Sas &Ll (V-F) S5 5l Sglite ganaY dowe (Swen luly, conl (Sow 1pg0

(0-0 0i) g 67503l 515 G o Wb Rig Qe spgm

Silasl 5ol cws 4 S gonaib g il 5l ool caws 4 i b Lialejl ol ol Wb Jl> o 4

Bgds oald byl 5 ouds Sialen gonails

"Cyclic Liquefaction based on the Cone ls:c <= Richard S. Olsen allic 4y a_ilg o SLS g55 pand gl,0-)
"Proceeding of the NCEER on Evaluation of Liquefaction Resistance of Soils" ,s 45" s.uS” 42>l . Penetrometer Test"
S 5l oul5 45 SCN S5 dasiin sas (golgiinn o5l ;0 .0uS dexlie ales oo ol 0ol e YYD axaw ,o Workshop
"Con Penetration Testing in LS .05 o ‘pns SL g45 o] Golwl ;o g 00d e ¢ S5 Canglin g hp Slaol
&=, y " Blackie Academic and Professional"f,Lzzil 5 Powell s Robertson , Lanne 4t Geotechnical Practice”



v 1£/19/1F 5205 s — s

Voo . L 4 4 1L 4Ll A A A A i i i i
; 3 ;
- 5 3 i
i \ 3 L
3 Iy - ]
yoa \L\?B =
N - L
Y) : L
: YHENE i
\Lj\ ] \.‘\ \ o (s -
% \ [ Cu = 600 3
]
kS - L] S )~
3 NHISE N
. L '8 o
3 \ \2 X s e
-4 3 - \\ B
| 3, SN Ne
. ' ~
2 \5 N h
1 19 1“)361#;\‘\ v \c.' i
£
e/ T N e B | T S T ":}-'!’Tl T T T T TIT
°/\ \ \ \
(X) Re Slao!

[¥] 5 ylostins! guawd gt 3l solisw! b S & g5 (s —)-F S
ibise gerie 2 oriohS i Gy polie (IS5 cnl o151k

" sy —Y-Y-F
J;.,"Ln)"l S0 el de jlews (ganaY JPEOMEUOT S Loss) als by sea dgs Jghﬂ 3 odw! Cewddy @L._,
(S Sz IRl alS g Caglie )0 cond Ol st ) 4 (8 ce mre 515 S50 Ry g g polie aslio b
Sl ol 4 lete sz 05 Y S5 5 50 oS Jlews odiz 8 AV 02y @ (50 0,5 el |,
Slachie pns sl oSTie Y 40 (B e 4 3985 Sl pae &ygo 0 yel pD) 0p o ol 40 aed S ols 18
95 palie Y b yiws Kiw 3929 olg5 oo csialej] ol 51 ool b . (Al oo adgl Slalllas o 4o )] (18,5 9 Conglie

2,5 Slolid G auie Bro b ju g ol cds g oo bl olislu bl o J5 (o ol S8 by



(CPT) L] s bg 50 3945 i lojT plail g,y slosisl, 9£/10/11 FA

Lo e 3t slabsy o S siis o T S5t Ui (oond S5 5o Gtalosl gl 51 jRes ool

25800 b3 (o) (S Dl el Cewsty s anslie § S (iluge Sliles 5l a9 i Lales! ploe
Tanslo 35 (D,) s o515 cmosd Y7
Faudly S gole yab 4 awle —\-Y-F

55 pesd (Y=8) S JJogod 5l ool by olsi oo |, azbly 0uSos gole jsbo ) dnle o o515

Voo i I\ l J T . | 1 I
0 -
AD B
gt Lasgie (6 pdpSly Sl L ale
YO D, =98 + 66 logo qL—HO B
-]
:\”_Z 767 Sg5 Cuaglie g i
‘ ' . B P O ey — b Jel e
i:,' Foe sbg, ;e G'vo
(05 SpipSly ol L aul)
s 00 ' -
2 b Jloal 55
e (L5 53815 B L o)
0 -
Yo B
A\ B
) T T ) S S S S R O | T T T T T TTT T
\o Yo fo o Ao o Yoo foo Soo Aot Yooo Yooo
e
T S0
-]
[¥] (53,155 sl s1510) (535,195 Al puSaxs sole amlo sl G 9 D oloo alasl, -¥-F S
loaslis

Lol aul -0
o5 yoxe awle-V
BluS g2 dwle - A
lgll Ao awle - @

G dusle = ¥



r 1£/19/1F 5205 s — s

7 OS2 Qo b G155 0 (amye e i 05 ez ) Fge g, LA 0 (V-F) UK jlagas o

:(..\..a)b w..}).aDr) ‘QB.C::‘SA u...._u )J) 4.‘4;‘) )‘ [Yl] kq )‘ 4 5 (qC R . . :_lilc )
q
0.2(D, —30)
Ky =1+t 22 i
! 60 e

sl ataly 5 loged 59, 511 Dy gos,S (258 axly Jolao |) K moead o o bl plgs oo Dy oS sl
(o oS 50 30 00 auiloms K g Dy plis polie a5 ols aalol br 5T B b 1y Jolye ol 0,8 Cpmen o
ol 18 ks s wb 1y 550 lee (Y-F) S Jloges 3l ool o aigd LSS isleS

& o 505 (Ae) S Suaglie sl 3k gpdy o515 L sloaule Dy 5 0 ol polie sly —
S5 slaanls 4 by po (Y-F) IS5 Jlages (ginly 5 (Vb sl e aidbin o8 6T b slaanls

el Lo 6 p3pS15 b sladnle 4 Lo po (Slie Loz 505 5 0L (s pdueST5 s o5 4
Sy Shale o0t Slones 5 idly 0S5 (gole g 4 e (53,15 slaaule sl o(Y-F) JS5 Jloges —
lrauls gl ((Y=5) UKo loges 5l oalizind caul K =045 Tl 8l 25 S )] 4 45 139, 00,54,
i D9lad bl i i (6 pdueSTs Jdo 4 ol slaasls ¢ o 4 gl5 sladnle (oS sasails b

Pl oS o dwle V- ¥-F
S, e b Q’I LLs)l 5l o bl «Ohg Samo (bl s b Dy s o515 alayl, davale 355 ol jo
(V-5) Ui logai 5l oyp sl 4 o1 59,5 50350la b ol seOhg Hlade (ydlo b g cnl 5 aws 0Oy oo
)‘.\_&n ‘Kq u.s)_.a )‘ oslaiul l_s qde Wf 05)3‘ W)o .Q)S oslawl £7.Ye uﬁéb Dr )ls.\in QM ‘_g‘).g
30 a8l o Sou o slaanle o g, cpl jleslatul b ogd pral (S8L 4nSow ion Sl 6l L 58 g

S5 TN 3l Gy (5998 ol (S (i o515 o 3 50 F

1- High Compressibility

2- Low Compressibility

3- Uncemented

4- In — Situ Horizontal Ratio
5- Over Consolidated Sand



(CPT) L] s bg 50 3945 i lojT plail gy slosisl, 98/1e/11

A_LASLa S (J.a.ny)l.n)) T &LM...)‘ sz ‘)l&_'> Og> oG g )‘ oolarul La J.?LA)Q O‘BJQS")'“" |) Froe ‘54:3‘ e

(F-V 00) 0,5 pSoslail & o (o il oo

oSS oy S 03] 0 attiie O jgo 0 ils jeade oals ol sla s, b O (5 S eslail ax L
V] 0,5 o 1,000 lode 4t jo g kg lade i alal, S 4 oy se F(O.C.R))

Koo :(OCR)BKO(NC) (Y-#)

ol g aS

!

. s Oho . .
‘4..31% w..S.?u B 4.,51 (_g‘).g G' s :KO(OC)
v0

) Cho . .
sl oS5 ol Y (lp - 0 o ‘Koo
v0

St dxy o8 Gy 9 Oho
Tal s cwsay B20.275+0.26D, abayl, 5l a5 conl o yo B
b).h.\."sn u)g,.a )J) 4.‘4)‘) )‘ obl&w‘b).u 4..3[.1 p.._i.’?u u,....._i | BN 6‘).' qC c._?v..a;
q

el gy 6[(OCR)B - 1] -5

qC(NC)
o) ol jo a5
(Giley] j 00l (5,5 05lul) aidly (oS0 i Y )0 S'g Cesglie 1 g(oc)

o 45 (V=F) S Jages 53 oslaal (sl ond o) asdly oS (gole yob & &Y 5 S8 Cnglie se g,

"\"*’L’g_g" qc(oc) Sy
OCR =2 I, 6-0.5

OCR =15 l,; ©=0.25

1- Flat Dilatometer
2- Over Onsolidation Ratio

p_‘))@.]o?_)).o w)_.c ML’]’W Sk WS‘)') 4.>]® w‘r.!.m °/&T G °/Y1Y w))’l&-ﬁﬁoby‘)zn)b S Jml).m éIlJ u.\fo U_.I—Y’
Sydge 5Syoy oY



H 1£/19/1F 5205 s — s

-:}:-\(d)r))s.s.o G‘zﬁ C.;&DSLE-D 4-19‘} . o . —f-;

® L}"j) _‘_f_;

13 ,59] Cawddy (Y=F) IS Jloges 5l lgs oo 1) (b Canglio sl

(o5 p F9ile) do S5 Canglia
o \o Yo Yo fo Do Fo
=46
Voo
1
N =44
-
&
)
g
S Yoo
&
B}
')Q
’L 0=42
kY
2
Yoo
foo ¢=32 =34 ®=36 =38 ¢=40
Doo

S 3195 amle gly —Tg Coglio s 1 yigo (ol Conglio as gl (o aluly -Y'-F Sl
[¥] axdly oS’ gole jgbody g oo (Gilouw

1- Effective Angle of Shearing Resistance



(CPT) L] s bg 50 3945 i lojT ploil g,y slosal, 9£/10/11 Fr

g 3l eael cssay polie 51 55t ol (Koo (23 Cuoslin asl e b5 6840515 b sloasle 5

Y L) ogas ((Y=F) JSCi 5l ooel oty (o Canglie dggly dBl o0uSos i (sloamle (g1, .ol o(¥-5) JSi
Sl Coly 5l 5 as o

55 ool wend Sl 5 5555 slotuls & bpyo o5 (1-F) Jyaz poli ] olsicom eyl e olsie &

aslo sl @7 polie (el o 095 ezl jlg) Jlad 4 S Wb pg3l Sjge )3 (V-F) Jsaz j0 gyoie ol

Dg aid S i o 5 s a0 Y 50 Gl g S a0 ¥ oogas bl (Y

(Y] Slmads g 635,155 soawlo 61y (9 oy Cooglio argly -V -5 Jguo

E' o oisa; Sk Jguo 0" by cenglio sl (e S coglio Dy o o515
(JSl K0) (459) (JSls 50) '
<\e Yy L ya YOG ofe oS k>
Yol Ve YoUu vy KRN oS
YelYe YY LYo Volo 5 OY/e hugie
Fo lYe fo LYY Yolo b Vel N
Qo b Fe fYe fe > VYoo ol s

#* )-*-CLSLQU"’S) -Y-¥-¢

3w e |y omnd o515 Olgisn s e lgis 40 Ao 6 auiituneped pob 4 ) @ Gl e oS o 5 9y ]

D903 (G S0y Oy gl (F-F) JSS g0

£

\d

(42,0) @' yiSlas by Ceoglie aygl;

vy

YA
o Yo fo So Ao Voo
(/) Dy (oo o515

Y] (5355195 sloamlo 53 omms 05157 comn 32 ol (L) (b 32 Canglite 419l il —F-F S



T 1£/19/1F 5205 s — s

| ‘_g‘)).’ 6‘)))[.’ MJ).‘O w)..a djm‘) )‘ salaul ‘;%b u&ﬁ)
N, =125 q

(F-#)
:QT 40 as

Lol @ye fo g (Felle e 2=

o il 5 @55 Al 5 Ny gy (5 alaly 51 esliial b Ny gy a3l (g

el oot atd F ki o b, Lad Sl g, cnl o

0 ey 5L 98 el 1€ (N9, )0 [ ed)ls (65 e 2 Sla sy et slahs; Sl (g2

g8 L s g ey iime g, o leslatwl b ¢ lade Ogd o0 Aoy S o B o5 Lalg,

29 Geend (b 6l (Shp Suaglie agly e (pwaies

"SP.T. o,lastiw! 3985 yilol yo (N) Ol po Slassg (q,) S'g5 Canglio oy abasly —B-F

S5 Cnglin oo Lo b lsion o ol Cansd 0 3 slid 3985 tglos] s 51 (bt (6 bo] M &S LT 5]

)‘b\_lng)l_?r.n 6;9[4 9_.3).’0&_..1.:4.:.‘09.:).4 g_)l.......ol.?u‘b)‘..\at...u‘ Oa.u.’ u,....tl.n)i (51).7.3 .la)‘jj)‘ ool.n.a...u‘l.tﬂN)Lo.utb qC

Bl alol 1 o0l Canitd
Fosis 5 1) Dig jlaie g e sla domie (59 5l Olgicse csamails slaiulejl mulis 0929 & j90 50

oI N el an (ro o oy S oilfe caw 1) Qo SS9 Cuoglin Camns (B-F) S5 loged 3l oolawl b g cpunns

255 mend 1y N Sl s slass Culgs o g onts

Sl 5 Lo i)l gl K0 b odal Candds zulis duslie diojls S€ s el atls 4 8l &l ks 4 4z

AS.PT. s ik 3585 alesT abowl o, libiah Hlsie b yoiS 65,00l 5 e lojlos TYF o,los 4y 5 dy S go, )

el saii 2ol lg, HLid 4 s a5 el o lailiwl 3485 LiolesT lps jelaie -



(CPT) L] s bg 50 3945 i lojT ploil g,y slossl, 9£/10/11 FF

\“/ ' i L J— A 1 1 A A A 1 1 - 1
- NN
v/ @l axal \\\ S ¢
%% Vie @S Sk \\\\\\\\\\ ’ £
% o/:~ ‘Q\ \ b
¢ ags L
> N ~\ R \\
% , N N
N \«Q SIS
) AY
) NN
i \\ \ ;
of\ T T T LI | T T T L. | T T T T
ofe ) ofe ¥ o/o¥ o/o& ofo Ao/ \/e \of
oo skeo 3 Dso Ladils o5lusl eSolee
Ly | Cadiyd I | PV | Cadiyd 2 | s
<Y awle e
[¥] Dsp o 33 qc/N s abasly ~0-5 S
> e 4_..!5‘ QM ‘_g‘).g "\"‘5'\5" (Y—?) o)Lo..f.a Jj..\.'> L) Al QMJLA)T @L..: L)‘)?"" O5>g0 Gyg0 4O

60

D9 B4 (ppe o p (F5l5e) JSub Ko

[A] oyt 3985 iwlo3T (o5 baslgy Y= Jguz>

9¢ /Neo SB gy

o[\ — oY S S b s 5 oY byle 5 cglanls oY we¥
o/Y — off ©Y (ooSL dnle 5 Lawgio U als s ) jrad duslo
o/ — /Y o9 o5 b avle 5 cudyo anls
o/A— Ve O g lamle i

Sl o KN s g ¢ slocsl 3 o bLS)|
S e @l 0,8 oo Djgmo ;508 lej g A Bpo b aS S o (o Silel 5 e e plowl s 5

DB g0 Cawddy

.:*o..\.;,.m.g skosl g Cooglio cpunni —F-F

Camddny i adaly sl diaslacs by e 3985 ol o leolaiul b odiens oS o Lo Cwglie s

C, = _°2v0 ©-%)



Fo 1£/19/1F 5205 s — s

by cpl jo

(3t 2y o8 O 5 GeCy) Sl ' by e oo = Ny

3 ool s 4 s e a2 bl 5l ookl b b s Canl s oee Sl o aly 1 bog B e 55 s
Sl 3 lamioo U5l 5 adln:Sos (gole slagm) 55 oy Gap wiile by slatalojl ez ) Lo talej] Ko
a5 5550 sl (gl (2 Loy iz 098 Djse 0 0 pdy Djgo Qe slocdlB g (Al S o b oS

2,5 Joe ) b 4 g e

Taidly S gole jebay b, -V-F-F

Jeol>  Sorz oo ol piie YV 510 51 Ng bgsee oy jlaie diBly ouSos gole b 4 slam, ,o
Jaie ez 0l aS Cul Tl o i GialesT o odds peal o8 Coslie Jolae Sy, =% abal, 5|

U] 0ot pmmma 115 709 4w pd S 5 (F-F) USS 5l eoliial b P.L) T (g es asLs
oo ol Cusgliie Sy =pxS,,

\IY

°/f T T T T T
Yo fo $o Ao Voo \YVe
() PL s o a5l

[¥] (loy Gyt i lo3T 51 (oo 2 emglio getmaa g s —F—F IS

b; Ml&.ﬁ ‘Joyj.o )JQLCLA Ls 9 ob)sT Cewdds (V—?) JS.MJ )‘é}o.) )‘ 0‘9’6" ).a.s‘) Nk )|~.\.O.ao

1- Cone Factor
. _ 9 .. . . . i
Bgd e Jas Sy N, A3 jg0 alaly o 5 oy &S 05 i o Ol i 5l g e Ygane -Y
k

3- Uncorrected Vane Shear Strength
4- Plasticity Index



(CPT) Ly s Ly yt0 945 s lojT plnil gy (sloia

5/1e/1Y

F#

Nic bog e o o

A

00 5l i
S ol 90>
fLY
AR
YOU Ve
Vo GO
fLoYy .
s YG¥f YFGO
\WBY \WEHA
VO Y-
Vo b 7

Vo Yo Yo fo de so
(LY PL (5 e als

(P.L) g yons alis b (NK) bg yin o po> abasly —V—§ S0

Tl oS e gla ey - V-F-F

SoleS g cdw law, sl Nio bgybue oo jlate Bl 0S8 oo slow) (o Soglie (s 5o

el T lamis (6 )35 ,L ialejT 5l sowe] Gy Cesglie Jolas s 2B Conslie e el jeiie Yo I YF

R

¥ ot LS —V-V-5

Su ylacie 5l eolaiwl L (B ) oois (o8 b oo jlode o g cpmend Sy ladie #-F 0 gallas 5T 0

odid (oS Kb ety abal) digad g el ool &3] el x>l e jo Hlas 0500 Lailg ) 09l co dline

oealS b i Gl L By lade ol oads sols L (A-F) S 50 cenSod o Cand o 0 S Jlaie g

1- Fissured
2- Plate Bearing test
3- Youngs Modulus

b oo




ry

95/1/11 b o s oo

E/Cy s

f 0 7Y Ay

\ Y Yo

[¥] Ly 30 (oS o S o 39 ¢ i g3 Cenglilo 4y 00l inSB ) by Jguho Comnss —A—F IS

e bl (A-8) US55 ol e LS ail 1Sos gole jsb & sl y sl |y LS ol ke ((A-8) UK

(t/Cy = 0.25 Jolao o p Conglie a5 oy (il Cond) Sl ¥ 090 5o gliwebl o0 sl)lo Sy 9 E

Vo
oIA
Q°/?
o
oy °/f
oY
T Y Y7 Y Y ) WL SR Y
(Tew) 5y Zeoglio dy oy (o S

Al S (g3l yab A (S 53 oild (LIS STL Jguo els -A-F JSs
1] g 5 3 Gl 51

ol bLyyl 15 O jge 4 (s rwgisl Jodw a4 oo yo jleslinl b g o 1) (o) S Cwglio
*-#)

Eoed = 0qc
e 3 o2 Boed 5 qc YL abal) o

1w 0l 43|)| NCSUNE S sbS



(CPT) L] s bg 50 3945 i lojT plail g,y slosial, 9£/10/11 FA

[¥] 4l usons (Sl b asdly ouSons (g0le jab a4y Sl 9 () Sl O Ol i 390 - Y =5 Jgur

o Goainb Sk g
6y CH, MH oy SLaiS b Y 5 e,
ALY bwgie b 05 St L )
BT CL qc <Y JSubKe
qc > oY JSKubKe
FuY ML Lsgio by o5 SletS L oY
ALY OL S olge b Y
Sl b sla, 5 o
LYo e <W¥ < Yoo
OH
VOB Yoo <W<Yoo
VG e/f W>VYeo

Cogby a0 WH

[¥] aidly oS’ i Y 9 () Sl O Ol pudi 090> —F - Jgu

o
qe> ¥ JSuly e VY < qe <Y JiSuly Ko e <L ey
- FLY MH, CH o3 Al b (gY g )
YOG ) DL Y cL Lsgio b oS apaczodly b o,
Y6 Sy ML Lsgio b oS apaciodly b oY

5§ 0yl Lialasl bl 5l ol co 5 i B3 (glp aS Cenl 08 S 0 Sl pns (F-F) 5 (F-F) slo Jgox ,o
25 e 0 g e om B (bl g eslitul (e p3 S sla el

(9 oS ygidio jlel 5 UMbl 3500S Lo &5 ot oo S 9, 5 BT oad (08805 Sk Jgoe (e
Y] 0,8 a5l jsb a1, By aba, 5l oslinal b glsy oo o canbin Sl b g oo

Eoed =E'(1-p)/(1-p—p?) (V-%)

(0w o o2 Egoq s E')

¥ 6 > oz gl S -Y-V-F

SOl Jgie ol (M) jgmmen IS niS Jgoe 51 oemlio SSb oo 5l ooliiul esany o o> o
[y ool iSo; (6,09 Jodw dlisee polie (Y o-F) S0 0yl (S (i 515 4 jgame S0 5sd Jgow aiile
jiis o, B0 0 g (Bhs) ( KiBun i Jloie ao,o YO 40 a8l o S gole jo b as slaanle gl p

1 - Poisson’s Ratio

2- One - Dimensional
3- Constrained Modulus
4- Secant Modulus




i 1£/19/1F 5205 s — s

B O °—9) JL...: )‘ o..\_ny‘ o dd ))QlJ.n )_)‘)J 99 )| )_>u.u.._s s.\_sLu 4..3[4 p..S.’?u u,....._i 6L®4....:La (5‘f E’))Ql&.ﬂ
oy e 5

- VO

- YO

(@rore 3 G59l50) Ep o Siteend (25 515700 10 659 Sk osds o285 Jeoe

comax
Ve L v
B
S S «—— (.50 max
° -0
o @— (.25 0, max
Ve T 3 L Y
S M5 G
T T T T
Ve Yo Yo fo B

(o y 595) By o SideenS 25 315 V0 10 o559 Kb oad aSa Jgoe

(@orore 32 Hi550) Qe oS g5 Cunglin

(1] aidly oo 0l 5 9b (559,155 0d (sl souslo (811 (675 Sy Jgoia pollo Yo S

laaslas
D, = %46 Lawgic oS1y5 - O
D, =%70 S e v
D, = %90 151,20 L5 A
Db os o o515 Dy oyl o a8
IV] o5 aalons 55 Lol 51 lyicon |y amle (sl (M) ' koo 4y o S5 5o Jpo i

sl S (oole ek 4 ale —

M, = 4q, 4 <10 JSbiss

M, =2q, +20 10< q, <50 ISl Se

1- Initial Tangent Constrained Modulus



(CPT) L] s bg 50 3945 i lojT plail gy slosis], 9£/10/11 Qe

M, =120 ISl Ks qe > 50 JISublKe

OCR > 2 |y ably 0uSo0 i awsle —
M, =5q, qe <50 JISublKe
M, =250 JISublKe e > 50 JISublKe

oot eols las (V=£) JSs 5o polie oyl

Iy sgmamme JS& osd Jgos Hlade 6\ +AG, jlade 44 Oy by, Fge jLad jlade 5l (i ol Ol s 6l
:[\‘] 0)5 dwlns ) 4-‘4%‘) )‘ u‘ﬁ’&s"
G’VO + AGV /2)0'5

’
VO

M=M,( A\-%)

(&)
Le/b olgs al puSod iom dawls (gl el oolasnl LB 4l oSow sole job 4y slaavls gl adasly o0l

S e o i o 4 g8 e Al 0SS i b duslo 5y 456 y5b 4 il oo 20lS OCR _jzyl33l

—=
°
°

—
o
o

OCR>2 a8l 0,800 i dlo

—
o

Al 0 Sou gole awls

(@i p PFeille) My cadgl jpmme IS i Jooe

Ve Yo Yo €o Do S Yo
(&ero e 32 5 9e50) Qe oS 95 Censlie

[¥] a8l puSxi ole job as amlo g1y« omlow dudgl jguamo JSib puati Jgoho —V1—F S

ao Olidos b pcwl Jlo Ve Gley Gow jo oal obw] cancid pdai s polde (V-F) Jga ;o oads &Il polds
o] uio.a Jj..\.n o)‘|~.\3| 0ol J—o—c
b zals sl casods polis s ys B0 Ll Y slaSs o —
b iol38l ool Cawsdy polie a0 1 = gl o -

g LSl (V=) Jaaz 55 oad 03,51 polie chas b BN Jgoe jlode ¢ oo g0 <>



o1 1£/19/1F 5205 s — s

F b s o jlre gyl cud b —A-F

o o SIS A5
Jj"-\—‘-‘“ <5LQQ"’5) l_a ?LL...J (_gLQ‘fa ‘5'>‘)Jo 9 4......4[.7.@ (_g‘).a ra)y ‘_ng)...n‘)L’ L u‘ﬁ"gs" (¢ )J.)l&.n )‘ oolarwl L’

L] ol ooliiul LB 5 200 4 50 led el o2y25 Lasls,

s sl -
q, =48-0.009(300—q,)" (A-%)

%5)‘53 <5L°@ -
qy =28-0.0052(300—q )" (\o-5)

Lol gy ol pp SolS cuv nqy 9 g YL g, 50

¥ o > oz S -Y-A-F
o d—‘"‘ o) dec “55—’ ""‘5[&" @L"’ ) )‘ S cs"")’ ""‘5[&" )"'\JL‘c O ‘uf’ﬁ) u—’fu—*—*‘-‘“ > o oS> &y u—" 0
ol @L@; ‘_g).’)l.’ u.d).lo Ml.?ua o 6)Jm .Ia.t‘ﬁ) )‘ solawl By ‘(?—?

LA el oolital BB 15 7y 4 oxbaw slos > 1y 5 les el 020 Ly,

= sl -
qu =5+0.34q, 0\ \-9)

%5)‘53 <5L°@ -
q, =2+0.28q, A\Y-%)

Ll gaye yio il p e SolS cuv> p qy 9 qc YU Ly, yo
S nf g o slaS s den lp o sl Jole 2B)5 L o S 5 g polie lp (6 S Sl

g0 dpo g

1 - Schmertmann (1978)



(CPT) L] s bg 50 3945 i lojT ploil g,y slossl, 9£/10/11 ar

s l ‘Slb‘;’ . &t _ﬂ_;

ﬁéo.\.m y ).».c ‘_.;Lbdlo' —-\-4-¢

ool L; 0‘9’6" ‘é)ls.\itZ.MJ‘ éﬁ"-’ u“-’LA)T I N )Lo..a.u LY QT Jm.\.u 9 q¢ ﬁélj.n L d..>9al.> o..\...mo)...c ‘_gl.m_ﬂ_& e
23,8 dles |y (b G oo ((VY-F) S S

. f/c 1 1 1 1 'l 1 1 1 1 1 Il 1 1 1 1 1 1 1

i, NEI0 G asleo doailis o8 Vo

; Y/e o 10N<30 Lawgio o515 b anke o S ko sl -

. N<30 51,0 dusle & -

3 Ve L B

3 ;Q ORPNIE |

—E‘ o/f 1 3

45 Al ('/ i

3, e

E o\ J anle g1y 2L o> |

a [o AT (] . (I

9 . oS

g; [o§ 1 L] a

. o/o\c- o

3

.7i [Y 4 -

3 o — T :

& o\ oY o/fe/f /AN Y F £ Ao Yo  ¥Fo Foholes Yoo
() B 2,2

[¥] s 05155 calizo ypolio b dwlo 59y 3 @lg Sla o o0 (6 puS0 Il b sud sudline i —VY—F S

loaslas

N<10 cConns o - ®

JO<N<30 Lwgo o515 L awle—O

N <30 ST e awle— A

il e

3 Jpmno y5b & akbes et 55 42,5 155 15 GVl s ke i Joles S a iz o ol U5 o
O35 e olooilw et adsl Syl 0 0hg 4 Vb o> polie 0,5 daless el Jetore Canid plp V/D
Ao 895 3N e 55 9 Dsg (o0 Ly Gueend «(VY-F) S0 sl osliaial 5o Jlopoas )00 (6,08 89, S )2
el p3Y ((O-F o)

Sl adal) sl oolaiwl codinz 8 S (g5, o &bly Gl o Sl Ao o calin B9, —



or 1£/19/1F 5205 s — s

n
S=C1.Cr.(q -0y )Y (17 /E)Az (\Y-%)
1

by cpl jo
QN J.)Lu pfwo) = 65)3 Teoea o po :Cl

Cp=1-0.5(—20 (VF-%)
q_

%0

IR i o A5 515 50 Jbg, Fee jLid o,

(Dol Gt o :Cy

C2 =1+0‘210g10(10t) \0-%)
sadaly cpl jo

WJlo a2l B 9)ls @89 5l Sl 0 90 (e it

(Y-7) S lae 25,5 050 ool

(Gl 35 o IS calps Jols) JKubKe s c0als 2805 Kb Jsoe :E

E'=B.q, (%)

(L/B210 s,y o ¢lpByar sl %65)3’ ;) Izmax o 1 by, se Lid:Oyp

ol w0 25 50 LAY Gl gl :AZ

ey sl oy S jlade :S

sl e

ol (2] 09 e AZ (sl im0 Golae AV My (o 0 5l ediz e SIS Y il (g ol o
3o 4B L35 an (L/B2V) )lss (o sl g @ 5 25 20 2B U5 L (LB =1 ) S e slagg sl
139 g0 Al 5 abaily SlaY e 50 165 00k o

Izx(q-0" )/E AV-7)

L2 5] 05 oo dnlone o Ly, 5l 4l wuSow solejsb 4 anle (gl ool iSa) Kb Joow o cpuioron

s sl -
E'=2.5q, (VA=)

:(L/BZIO) 6)‘53 <5ng53 -



(CPT) L] s bg 50 3945 i lojT ploil g,y slossl, 98/1e/11

E'=3.5q, (14-5)

el JSbEs s B 5 YU Ll 4o

Iz o (o lp sogee (1555 780 b
° °/\ /Y /Y °/f /0 ie
B
2
B
:‘3’\
9
1} 257 & o
LB=1 ol
”: B p 63}
2
2N
9 SFe 55
m L/B>10
3B
4B

N PRWAY Zp L ,blee 90,Lg0 YU jloged wub clowlxs ,o 1a>g8

oM 6 pb @595 - A

S jlas s mldl=p-o'y,
B
P
G'VO
G'VO
B2 (0,0 H9mme 4y Cond)
B sgime G255
Izp U 8,5

Wl aluly jo 99290 byl o gl —

[¥] (5555 53l i jlogas -VW—F o



a4 1£/19/1F 5205 s — s

S99 (s (2 Sl S5 r9bd Wehi oo S92 90 la)lid 9 B o Sl b p dz G55 @i Jlage
Sgdise drle B %slé)‘} 2 4 g el ol e polis

I =0.5+0.1(A=2v003 (Yoo$)
Svp

2B sLs 5, 5 ouds aaf alayl) gillas )] ancioy e B2 gl 0 5 1,=0.1 o &S 0 JSS xipe oy 6l
ol e geas asllalal, 3 LB sy o 1, Sl I, =0.2 o &S o 6)ls o, Zewl [,=0 il
el I, =0 ol 4B Gec
n=8 Jlio flyie a) 055 o0 mrdli (grlio sl (glod 4 (g 525 S5 255 5L e 5l
o 9B e ((owiier D9LAB L) G eSSl Y 2 0 5 (G)lg 2 e 1= 8 LV g ompe (o Sl
Al polie 04-d o duwle Y ;2 sl (I, /Bqc) AZ Jlade g o0 C3l,3 Jlogead 1Y 2 35 6 017 Jlaae
19 599 as oy C1Co(q = Ol) &le 15 Jols 5 00ds xaz wal by oles sy (I, /Bqe) AZ oo

L L
9,5 dwlxe oL O”.:l.ggzljgzlo ks polie o |y bl 4 S lgs o I <L/B <10 j0lie iy

S oo LV ee ol s g ably S sl j5bot e sl B'= Bilg el o B polie o5 ol 5,500k ol

S e sloansle (gl g 505 L B jeolis s gloanls sl 5o nlpls ol 00y dpogi gy fio (s
o sslite e, B nolis

Sy Jgde polde ariiog ceul sdel (V-A=F 00) ;0 ax )] sllas il 4l ouSos in awle a5 Soye

19, 315,85 Sl 5 7,5 a4 il oSos gole sboas ansle gl pelas polie ply ¥ sl |, Kb o

RS T
E'=5q, (Y)-%)
(Sily e
E'=7q, (YY-5)
ol Sl sy E' 5 g YU Ly, 4o
¥ o > oz S -Y-4-F
23,5 dealoes 5 abal, 5l oolitul b lgs oo | g ,b i1 o s slosS B canss
N
S=>" m,.HAp (YY-5)



(CPT) L] s bg 50 3945 i lojT ploil g,y slossl, 9£/10/11 4%

bl ol jo

ol oy Y 5 i S

Y Slowenss olass :n

PCOYP S PRVWESJON F ¥ (P JUCOWE) - |

(o yo oy euille s ) o &S (6,105 L 51 b eln Y 35 e o lg yias AP
(Pl 2 @y se > ) (o> (S9,88 Jode iy

sl oo

L_ 1 (Y¥-5)

m, =—
v M aq,

AP ol pon ay ¢ peSleo 0¥ 52 50 500l pndl H (gl 44 gglae ¥ 0 4y o &S 51 S og, ol jo

Y o gl my jlacie g cpad sael VY=Y 0 j0 ass] G O das polie 09 co dewle 4Y 2 S 0 0
.oo;‘s‘, xS &Y gl my HAP y0lae o Jol> @_?)'l Cndid ke Colyd jo g o Ao

3155 S5 5,555 59 s JLael Ly a8 el g 5 opiaSal 5ol By, 5l soliinl oo s,

F8y5 st Gyl cad b —Yo-f

3l ez e g ol S 0 Sei Caaglie coguds ol j0 090 oo oolaiul Lol poul (golgiiion 0guds 5l >yl yo

PRI RN CONE - IR CIUWE U | ER QT (_gj,efjljéaea\:@‘g_é)j@ o o> Cuaglio .éb;‘snotgsdgu.n o0y S

FSg 6yl cadyb —V-Yo-F

5 &0t Ss5 525, 4d L 0.7d 51 ok 5o d (sl L) kS 4 aod (61 Gp Byae S5 Ceagliie (g, cnl o
|, Gy et Cilites slaclo o —VF-£) 5 (Al -1 F-F) (sla IS5 055 oo (sl aads Ssi sV 4o 8d Jsbo 4o

OSB3 oo olas

Dy el ol oS g (5 ymod el (laconits Jalis -)
2- Skempton & Bjerrum



v 1£/19/1F 5205 s — s

9e e

ds

dr &
&d
ds

)]
)]

ds
dy

ds
4d 0.7d 4 b 4d

d

4d 18,35 5o g S5 5 30 ungliie — s 0.7d 18,35 5o o S5 33 30 Cengliio — Al

(2 9¥] zouds Sg5 y3550 Cngliio —VF-F S

10,5 dwls iy alal) sloslatul b olg oo 1) qp lade

_ (qcl +qc2)/2+qc3
P 2

(YO-7)

(o] o oS
2Bl ke 4d B 0.7d 51 ool (5o a5 Jsb 50 god S5 pj 50 G S Cenglie (Sils 1
4d 5 0.7d alold led 10 xod Sg 1) 48 Q¢ od Cod Sy Cnglive oS 1q )
S5 YL 51 8d alold 4o oamis el polie o pnS 5l 00,38 sy adly g Se slacwglio (Sl :qc3
el 55 de bl 5l osds drlne G lade Jolae (Qp ) god ST dly Canglia o yg0 cpl 5
(byy>a)qp = qp (oid)
580 sl 13 Al 51 (Qpy ) god S5 alid sl Sud )b cii> o b Taad S5 oled Cuoglin
Qpu = Apaqyp Y7-%)

(o) g S

ol gty S adaie o Ay,

1- Unit Point Resistance of Pile
2- Ultimate Base Resistance



(CPT) L] s bg 50 3945 i lojT plail g,y slosisl, 9£/10/11 A4

23,5 el 5 abal, 5l lgsce By conbin liobl o yo Jlosl U1 aad S'si e Cnglia o

Quu _ Abdp
=<bu 5P YV-%
Qba FS FS ( )

T an (@ VYF-F) o (I NV F-F) la IS j0 ool &l slocdl 3 diges 4y ax g5 L Q¢ dwlone § (s 0920

Pl FoS gads S5 50 G ladie 3l ged Sgi 5 04d Job )0 4 yolie By —V-V-Yo-F

g on damlne 3 lalyy Bubo coi B 4 3000501 polie (AP SL) &0 cpl jo

_d3(q. +9p)/2+d2(qp +4¢)/2+di(qe +94)/2
4d

el (YA-9)

] J"&—.’J‘ as dec u‘)—“-‘-"-’ TR (59 = B ‘59" 2 )‘ 4d Jﬁj" o ‘59’ C""°5L5"° )"'\'s“ u")‘l”s ez =9
Lewl C alass

rois Sas YL 514Ad glas | U pads S5 alols 1o q polae cp 505 145 00d,d8 Loz 5l gy s 0
ol (Gl -VE-8) U5t )0 ol eadle b olyas paz b & jg0 4 (aefghK) Lo ol .59 co eoliciul w05 oo
1] 00l o0lo

B dsq. +ds(q. +q¢)/2+dgqs +d7(qg +qp)/2+dgq,

Ae3 = 2d (Ya-%)

:QT 404

9h =9dk-9df =9dg-9a = 9c (Yo%)
" sl i s 2l S'g8 33 Q. sl 3l o S 5 p04d Job 30 G yolie (B -Y-)-No-F

g on dmlme (0 =V F-F) UKo aile pj zpo 4 S 3 3510.7d Jobo jo qp Jlade &g (0l jo

d. +q
Qo == (¥\-%)
2
de2 =4 S 05> 3 (e Jlade o5 Cawd 1)

8d Jobo ;5 qc polie (n S jlei,38 b3 (59, » &8l qc slacdl B (50ke 1q3
(@ -VFF U8 50 oSy cdle b o b)) ged S'h VL 0

1- Allowable Point Resistance



o1 1£/19/1F 5205 s — s

Qe polio (p S 1ol (V-V-Ve—F g V-1V e—F) oulls €aS slcdls 5l S ye y0 ) Sl dculxe 4o

(g oolatwl alaly g8 12 10 ol Cawdds Gy (2SS, ) S9b LA Bro jgrie Cll g0 0 oo dwle

Pl 50 (oS Gl 1 (38,8 a5 50 Y -V-Ve—F

VO s aiin e (conSoS i 1 sl eod ol Ll 5l eoel Casods ged Cunglie Hlade 84 o dnogs
(25 0l 313 rpe e (F9le B0 5l St e polie ST (2) S0 dgaome qye e 2 (el

Ol S Dglie palie by 1) oud dlome S5 Cuaglin polie lgige «(V0-F) JSCE jlogais) eolinul L
2,5 hows ceolawl LB S'gi Cwglio apion 4 (O.CR.) couSow

Yo
¥ & 2 Fele V0 o> Jlaie
—Qﬂ o it S glil sl
2 VO
=1
3 Sy g, dwle
-7'7’,5 OCR=1
HN e oo ool Hlade b cdye ale 5 anls
; RSP
\
%
5 1 6P S o S 5 5 ol
4,
b
2
N Vo VO Yo Yo Yo Yo
(é.»}.o).».o).l u.l}uLio) &S}-\ &Lﬁ) w5Ln.c 0l d.u.:l.‘?u )L.\.ﬂ.a

[¥] awlo yo g5 conglio 9 olin ol —VO-F JSCio

Yo oz gyl cadyb —Y-Yo-F

Todiomy pué GBS 53 0jlu (655l Cud b —)-Y—Yo-F

129 ¥] 055 anlons o5 abally 51 lgion [, Quu e ooz sk 2

8d€

L
Qg =K ngsAS + Y A (YY-#)
(=0 (=8d



(CPT) L] s bg 50 3945 i lojT plail gy slosia], 9£/10/11 Fo

(o) g oS

Vo fSp

‘(\f’—?) lim dJUaA‘(fS) dy.c:dyo)‘»uj&.'a.a“_g‘f@mmwﬁK:f—
S

s gl 2> ly STl < £y,
e gl o lax Skl :f

ool o (6105 (nSilis )] o fy o gad 5l Jobo il

et sl b yhasd

L Jsb 10 S b oles o gadd (ool alaws 1 A

S L eled 3 o gad Job iL

ansb e

r2j b oslw ©jgo an oo |y 0ol ol abuly il 2l wed Job 53 )5 4 S £y Sl 4zl

1
qu = K|:E(fsaAs)0—8d + (fsaAs)Sd—L:| (Y'Y-%)

(ol g oS

el LE8A 5 b5 58d b Las 55,5 slaalols 1 o oz Sllaul yolie eSils iy,

\/e Y/ Y/ R \/e Y/o
3 \
! \
\ \
S )
— |
Y Y
Y Y
fo Yo
1) alaio b (5oY58 pods sl K o lado oo ghio b (o ged Glp K oy e

(95 ¥] S g Y98 oot 5lp K o po ylaio VP -5 S

1- Ultimate Skin Friction



7! 1£/19/1F 5205 s — s

2(5)5]—&[.3‘
5 ¥ g ) so Loy 4y Calizes glagiwdaai b 9505 slored slp K polae &l poss s S0 0l 0

il so S S st - o SeilSe grdsdi =) ] 4o 45 Ceul su

om LS jooslus sl cud b -Y-Y-Yof

L8] o,97 ooy 3 abal) 5l g oo | odinn S 15 o o ks )b cud )b

Qq =a'fi, A, (VF-5)

(o) ys aS

emsd s 0o Slasl Caglio 4 g plaw axly Slas! Coi za’

(Ewd i o o SKlasl Cwglie Kl i fg,

S L el )0 peds il maw 1A

NSO FYp

g by sl a8 8] 558 5 el eoleriny (Bs, 0,50 nl ) iz

a'=10-9.5(1—¢ %) (Y0-%)

el oo o0ls Las (VV=F) UK o il oo () goemdsii o,laz  Slasl Cosglie uSile slive b

&9, 3 Cu dbrs w0dinz laSLe 0 60, cud b aulxe 10 g Sg slaadl 3 sl eolaiul Koo o,
el S92 g0 6,k Laly, 5l esliiul 5 (-5 o) lhae qp sbocdl

5,5 ool 5 abal, 5| lyics Jite plyss

Qu = Qpy + Qgy = CyN Ay +aCy A (Yo-9)

(o) ,o a8

ot 5 2l Suaglie :Qy

aod Sg 2l Seaglia :Qpy

e o)lax 2led Cwglie :Qgy

o S5 o S Sain Gy

‘émi}ujyé.’ain@aw:Ab

1- Tummay and Fakhroo



(CPT) L] s bg 50 3945 i lojT ploil g,y slosal, 9£/10/11 sr

(S L oles ;o) gy Jsb j0 S Satews lawgio :Cy

‘Jbbww).)@.&‘syl.‘?@bm:As

V¥ LA L T v LA aa LR B Trlra .7’ L T LB B ™17

\IY

\/e

b -

- o
[ Oles et }—-“— — :‘
/Y sV slogads ]

4
Ll a1y L1 " B N Y Ll al i e EPE Y

o \/Y o/f o/f LIN \/e \IY VI \Vid /A Y/e
(@0 ol 2 25 5 oo (SISl sl

a’ aé,..uos.b o)L_\? Ls{ls.]a.w‘ WSLMQWC_I@»»IQ s_ﬂg.la.olm

/

f

/

[

%

G &

o b

t

al

(4] o 9 oY ed slagaids slp A oy Hlado —\V-F S

705150 5590 — ylsabl g i —Y-Vo-F

5 5 el a4 (S ged e ()b b )b Slaslone 50 eolitl 550 liebl cu yo 5]
S )b S8 el pas b plSal 5 alie slacS s o gad Jl8) 5l iy Sl o wDloslone plonil by lale]
Jme SO o 0ands plosl (5 (o o slo,l0g05 y0 azuliz ol aeds (6,105,L LialejT 5l eslatul b jle (50,
Gty LSl dzeilin Liams 09 oolaiu] 508 polde 5l aS Cawl g bl aiils 3529 g0l slasglas
2,5 Gl gaoge (pul 4 axgi bl 1) locedol g po il alils S92

s abl o Bl 355 o s (SlS 3551 (Sl — g e gty Sl odliial 90,

(oylaz sl o 5 So sl @) 098 a8 )5 Jlas 0 Fy =3



o lo 3T oliwsd







£0 q8/10/11 G- o uas

cod B oledbl —)-Y

30,5 Jolis 1) 5 890 g oo ol oo 5o b iale;T eledbl
w0olaiwl 050 o laslinl —V-)-Y
o8 el -Y-)-Y
Tl Cexdgeg el ¥V
winlesl plosl o b —0-1-Y
woinleyl ojless —£--Y
oiales] Jome Slaise -V-1-Y
Elagme J510 50 0T (6L8)5 0529 Sjgo j0 L) 092y D jgoyd i ) 2l 5l Galesl e (glacly A=AV
(a8 g S0l 5 o b ole]
(9% 08 olal o Jailinl b g Budnin & g0 ,0 ) colaivl o 50 giwdsds Sg g5 -1V
((Sdgy0u (S S (Solse) (g, ojlail jo oolaiwl 8,90 ailol =Y o)V
09y 033591 8,19 olStws £45 =V V=)=V
(s S0 3lul solKiws jo jao &8I VY-V
o plsl go,b ol ot 4 olKiws  oriwly 4 bog pe Sledl -V Y-1-Y
WDy g0, gl Bl sl s -V F-)-Y
0w STy oll jo colaiwl 5,90 g, -VO-V-V
(oolatnl & g0 40) SKlasl sauns rals jl eolaiwl 7 & -VF-V-V
S ly Sy S olyen @ dadl B cud g, 9 Ses il by, VY1V
Aoyl 0utS 9w g Giulesl plesl 5l o dovalis g Sg Coamdg cd — VA=YV
Ol o oinbeyl aslsl (o8 g wiBgs yloj wide S8 wiBoi 9,0 &iyge0 40 VA1V
SUSL s Ol Sy o das wlfiws Jlis! slals asbes (ialej] s 0 slaolas; Koo 7,8
09y 00 iS 3,lg ol &y0 8 galS ol e Lo g Lialeyl anlsl ISl pae il (6 S o3lail slacoglio Ho

()i 3l eslinl wiile) (ol 5l psee (SisSz 5 alse 3,55

5ylg0 K5 —Y-¥

230,85 Jolis 55 1) 1505050 b Ls] as g mre 3985 45,55 Y o ol ol 5)lge v y958)



(CPT) L] s bg 50 3945 i lojT ploil g,y slosal, 9£/10/11 Ved

1,5 & Cammd . g5 Cooglio Ol s’ logod —)-Y-V

(IS gheS Ly gyo a5 o b ) G o5 ool o3I Sl 55l sl Jfogas

il e amly 5o 5,5 4y Cans

155 o om0 (SIS bao! Caoglitn ol pundi 905 —Y—Y—V
[y Jlogmed (] 00,5 a3 )5 o Cnd (D929 S yg0 ,0) 3 |, £y ojlan  SKaol Coglin polie el o3y
Slogad uloie azilen aul )5 50 oolitnl 3,50 (wlidie 5,5 sy ] (655 2 b g Sy Caglie Jlogas LS )0 ol oo

Aol By5 50 qe

)5 4 Comi Ry Sao! Comns &l s logos —F-Y-¥
u)jwﬁ R¢ ‘S&J"“"“""“"’"“)“"‘"’)bﬁ"” ) ‘ML)JQM 6*4%4%&[-,’,5&5[5 PRCERE u:")‘}f)é;‘
o=l ogm awlem £ g g sl jloges (gl 18,5 50 colaiul 8,50 wlie aiilen 85 wlide Il ol o cal p3Y 50

Db o0 ) Qo loged JUST 50 Ygano jloges

(S 93m) 0329 gowdgds —F-Y-V

L g o sl o500 Sljlas a6 l05—ad 0l conls 0L o0l s sy 10 (3938) (S 95w 5l oolatnl & jeo yo

3320, ey L85 4 Connd iolosl oy o 50 sais (6 S oIl gdite O Jlid il sy 5l aslie g8y wlida

ool 23Y 50 e A Cad (gddie ol HLad Ol s logad ey w85 590 O g0

3yl o3l gy 50 i — ¥V

JolS el ans ol o lailewl o lge 51 Bl oul 465 1 wooliiwl 8,90 8 lasbiwl g,910b » o958 g o (5,155 0
g o3ld 5
* ool olws 1 ;K50 geoliw! —F-V

obiw 3 0 e o by e Gl a4 Sl g olKws o3l Lo 5 o o Linbey] il olKiws )
13,5 oolawl S 3o as lay]

Pl 5 Saimdsds slagtlesl (ol 09,0 Sl i )id ((eg Do) grimglasdl iogin oS aiged
(Sl (anils) JBs 5 oo lid slo ol

2y g0 S s 4 Gl e sl Glalesl i slizl jo SWS a5, 5 Dl miedsil Sgi b uizees

g Syl Sei Blyoul (6 8ol Lyl g



1% £/10/11 &0 5 golio
&=l g @b
1- Standard Test Method For Deep, Quasi — Static ,Cone and Friction — Cone Penetration Tests Of Soil

ASTM,D3441-86

Eurocode 7 Part 3 , Geotechnical Design Assisted by Field Tests, November 1995 (Draft)

Cone Penetration Testing, Methods and Interpretation A.C Meigh, CIRIA (Construction Industry
Research And Information )Ground Engineering Report , In-situ Testing.

International Reference Test Procedures, Vol.1, Proceedings of The First International Symposium
On Penetration Testing.

Norvegian Geotechnical Institute. 26 May 1989.

Eurocode 7 Part 1, Geotechnical Design, General Rules, 4th Version, 5 February 1993.

Tomlinson, MJ.(1995) , “Foundation Design & Construction ”Sixth Edition , Longman Scientific &
Technical.

Bowles, Joseph E. (1996). “Foundation Analysis and Design “Fifth Edition, McGraw — Hill
International.

Murthy, V.N.S (1991), “Soil Mechanics & Foundation Engineering, Vol .II ” Eastern Press, India.
Tschebotarioff, Gregory P. (1979), “Foundations, Retaining and Earth Structures”, Second Edition,
McGraw — Hill Book Company.

Llgo s 7,b «S.P.T. ookl 3985 ialej] plosl 198 (63,400 g Co e ylojlo YYF o)les 4y 125 =) )






G"‘)f c..\.ld‘g.&

5 Sliis el Jlw Joz ) Gl SB35 L )9S a g 5 4l lejle (2l 5 (8 plas ol

(Joallygiwd lme calal o caalinn ] odB o o id - paass 4 Glaie watin 5 g8l wes Jlallas
ol 8ylge sliwly jo pols 4y i el 00,5 BNl g Ayl cdex i g U O g0y lio g coges S8 Slasuis
D9 03, LS A (e lacolad Sogn 5 550 0 pole (B70S 5 dnwg 4 o) 0 B ioad ags on

Aol oo oliws BB nezamfanniir 5ol cole o 3 sl o jo ead e Ol il Cow g8


http://tec.mporg.ir/







Quasi-Static Cone Penetration Test (CPT) [No.735]

Project Adviser:

Alireza Sharifi soltani

Authors & Contributors Committee:

Firouzeh Emami
Farzan Rafia

Behrooz Gatmiri
Siavash Litkoohi

Mahyar Noorbakhsh Pirbazari
Ali Yousefi

Confirmation Committee:

Ahmad Barkhourdari
Masoud Hadidi Moud

Reza Rasti Ardakani
Seyyed Mahdi Zandian

Mohammad Taher Taheri

Behbahani
Taghi Ebadi

Mohammad Reza Askari
Najmeh Fooladi

Ali Yousefi

Steering Committee:

Alireza Toutounchi
Farzaneh Agharamezanali

Seyed Vahidedin Rezvani

Free lance expert

Kavoshgaran Consulting Engineers
(KCE)

University of Tehran-Faculty of
Engineering

SES Geotechnical Consultants and
Contractors

Free lance expert

ZAPCE (ZAMIN AB PEY
Consulting Engineers)

Iranian Water & Power Projects
Engineering Company (PANIR)
Mahab-E Ghods Consulting
Engineers

Shahid Beheshti University

Iran Water Resources Management

Tavan-Ab Consulting Engineers

Ministry of Energy- Water and
Wastewater Standards and Projects
Bureau

Bandab Consulting Engineers
Ministry of Energy-Water and

Wastewater Standards and Projects

Bureau

ZAPCE (ZAMIN AB PEY
Consulting Engineers)

B.Sc. in Geology

M.Sc in Mining Engineering
(Rock Mechanics)

PhD in Geotechnic

PhD in Soil Mechanics

M.Sc in Geotechnic
M. Sc. in Mining Engineering
and Geological Engineering

M.Sc. in Civil Engineering-
Hydraulic Structures

M. Sc. in Mechanical
Engineering

Ph D in Civil Engineering
Construction Engineering ang
Management

M. Sc. in Water Resources
(Hydraulic) Engineering

M. Sc. in Hydraulic Strcture
Engineering

PhD in Civil Engineering
M. Sc. in Civil Engineering
(Water Engineering)

M. Sc. in Mining Engineering
and Geological Engineering

Deputy of Technical and Executive Affairs Department
Head of Water & Agriculture Group, Technical and Executive Affairs

Department

Expert, Technical and Executive Affairs Department






Abstract

One of the considered issues in geotechnical projects is determination of engineering specifications of
soil, evaluation of geotechnical conditions of the ground and determination of soil layers. Quasi-static
cone penetration test (CPT) is one of the routine in situ tests that has many applications in the field of
geotechnical engineering.

This criterion with title of ‘guideline of quasi-static cone penetration (CPT) performance method’ is
prepared in order to determine geotechnical parameters of the soil or soft and weadthered rocks. By
applying this test, we can determine allowable bearing capacity, subsidence of shallow foundations,
bearing capacity of deep foundations and design piles in different types of soil and weak rock. Some
reasons of using this test, are quick performance, economic advantages, prevent disturbance in the soil,
allowing users to capture continuous data related to cone tip resistance and local side friction sleeve
resistance in terms of depth. Also by using this test, we can find out the depth of soft layers and bedrock
level quickly, evaluate effectiveness of soil treatment methods and determine the engineering properties
of adhesive and non-adhesive soils and the part of soft and weathered rocks.

The present guideline is prepared to explain the right method of performing this test. First, test
machine is presented in detail. Then, data recording and interpretation of results are described are
described and finally the way of reporting the test results, besides other uses of the test machine, are
considered.
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