AL

AV R

a5

VoA X




0 N o &=

-

= - LW K

Olyes 09,5

& 9 S Sl ial,S

AL

tos Oylge (w9 (Sueliyd

Lol sl

‘ )jum o.)l:u.»‘

Lg).u}/lf‘,.’;{a L;@T




3y yunod 9 33 3 30L0 g oy




PG g g

Sl 5HG oils (o0 zrly 993 1 s plonil 4 a0l (b cnl Gyt Wy o3y oS il b a5 Sy
L asb laly plosl Jolie 53 G 9 sy 0090 Jo-bo 50 o5 (oDl 13570 QBT bz g5 p yioms
Sl Gl 4y 4 5,1 250 QBT Gl iz oo 5 000,563 1o 055 aiedf sl laal,
el 4t 1y Jlo ju3 5 (bew JLoS ciiaib; (65l o 4 Beiz ol plowil o jgliee

B g (bl )5 0)95 Jobo yo S ols e 53S0 GBI Ol g St anad 38 BT 5l iz o0
ol (50 (5l el wal )b wly il Gls 5 ple 1 gate 0500 03 )|

b salyon 5 Slesl a8 Sl 28, anlyss pimd i laoly Jy b8l o6 51 Lol a5 luse plo 525 5
w55 5o 93l Wl sl o o0 clible (95 dem b5y 5 03,5 1S5 oy L5l T asn

S s g (8 ouSils (55l 50 (oS Wl LIS pe Slao 5l il oo Y (L 50 iz o8
il ansls 1) izl 5 ol JLaS 36 0aStils ailiolsS o L jhal




5 b Jguar Cuwypd
J ‘sw)lﬁ o»)-:i>

Y ettt e et s st s et et e e a st et sa st et neseaesenten olls
Y et enesen e sasenas - " ZURVIVQ R
| SOOI ettt srereseee il yLo (V-
| et :Badod plowl (hgy (V-0

B et essssse st sasens ol s 43,5 s CPT sl 40 iulosT 3 69
I R CPTU 5 CPT _ylojl IS 7 ,5()-Y
N ol o dowe Olaaxs ;o CPT a6 (Y-Y
A SPT islosl g (6 5 a5g03 conlio (sl aile3 a4 s CPT jiabos T oljbosal (¥-Y
Y e s CPT zabe;l ol (F-Y
Vo e — g e 3585 liglog] LelSS s (O-Y
- SolSe by Ses i Sgii (V-0-Y

\f | S iSH Log e tes S5di (V-0

\0 - CPTite ying gy yuy (F-0-Y

\$ 1SS jag iy lilitel (V-¥-0-Y

V8 :iag iy (sl o hiliasl dsaza (Y-Y-0-Y

i




VY
YA
YA

R
R
AR
Yo
A
Yy
YA
Y4
Y4

Y4

0995 9 bog yPue 3985 (P-Y

by yore oyl i Oljages (V-P-Y

fSais 10 bog e dgii tulel ligzs (V-Y-£-Y

ol s by 5ee 39t LtalesT cilgz(Y-Y-5-¥

yieg iy S35 Gos (¥-F-Y
............ > ools ul'.«g_to.; 9 CM@‘ ey (Y—Y

Olousual P Lg/..'._f o)'ld.ﬂ 3O yigo J.c]gs: A\-Y-y

5 5qC (59, ).15.4: LS' o).f).>~ u‘i )L&".\."B (\*\*Y"Y
b 65 )3 Jome (Y-1-Y-Y

s 3 yme (Y-V-Y
0B (5,65 o3l (slo,zal)ly (V-Y-V-Y
o (6,0 e g oot Ml sl el ly (Y-Y-Y-Y
....... CPT (slos 15 (A-Y
....................... 1080 (00 )18 3l cod | CPT iulojl mulis a5 IS (sl qa518 (A-Y

3%3‘}:&&-?6 ‘59-‘)2 (\-4-Y

o b 40 dg>50 sla oad (Y-9-Y

Olyd il 5 0090 dliews ¢ 50,88 Colild (Y-4-Y

B9 e yus (F-2-Y

sl oyie JLad loll coxge (B-3-Y

................. Sl LS'“’L““’ A (\ «-Y
............ (S gamdade (V)Y
:aily 5, S o Gledbl (VY-Y
S 339 ».L>]3 (\—\Y*‘Y
28l @ So g S (Y-1Y-Y

H AW G.IS@) LS";))" CmgULo (e L_gLQ) L)i’ﬁ) (\-Y-\Y-Y

:CPTU #5){‘ LJS& 3 (oo ‘__gl.b 02’9) (Y-Y-\Y-Y

............................. CPT @L’b )‘ p.&j:.uw ool P (ean Lthb L)::’ﬁ) (Y-Y-)Y-Y
zdils S yo LgL(b S I Sl (VYW-Y




£4 o Agtuadls (V1YY

fa sl ails slaS> 30 S s LgLQ).‘Lo])Lv -1\Y-Y

T4 b Jgoe (V-Y-1Y-Y

AR 16 k! Jgwo (Y-Y-1Y-Y

) o >yl 0 CPT g, 51 oolitul 11 (5,500 (VE-Y

oy Eslami & Fellenius , 1996 g, (\-Yf-Y

[ PR :‘57&:4...» LthcL;;Lgﬁ)l.ngJoﬁg.?)oCPT)" ool.é.'i.wlﬁé)gf (\O-Y

D et reeree et sesae s e b e st e b e b et s sae s ba s b et e b e st s e esnasneenennsenns P g J.«a.’i
IAY A MMS&@Q})‘&W}&MSGL@)U){G}B}O
OF e :dodde (VY

oY ... ] St (Y=Y

OA Sl i Al (gl 00350l bg, (VY=Y

()‘\ ...................... :w.;iz’{ Caiiind (Y’—\“

VE e CPT (6 0010 (slio y9 Canclid yannd’ Cg 00l 0010 dzuwgy alayl
Yo ... oo (V-F
Y& . ssolpadoy abal, 31,1 (Y-
Ve sty By plS 4 ol Sl
QY ettt seseesse et e s sae et e e e ene e b st e s e e s e s s b e bR s b s a e a s e sae b e s eaneasanessanen W J.o.é
ﬂ\"..................................................., .................................................. ‘S.LQ.C O)‘B.o @y
¥ . :dedds (V-0
Y :Jag;ﬁu Sgds sl J%L")T ¥-0

(s




Y ettt se s se e anene e saene e alols 7l owyp g S
VoA doddo (V-F
Y sttt saes st st ssanes pld Juad
Y ettt ss st G35 A g (G Zo
A1 1 ORI 160 aez (V=Y
LI I YO 28 S Az (Y=Y
AYE e . . o Cuogaza (Y-Y
L 1 OO U 2 Bubzs dolof (F-Y
N ettt ettt sesese sttt sessasasae e e e s s s s e s e e s s se s b b s b senenan s 2=y
Y ettt s s sast e s s se s s s e st essnensssnanbenenens S gy




aoli bl 50 z o sl yloged 9 b ISE o b

b 5o giwdedi—1- ¥ JSb

8 gails by s Sgi- V-V IS0

gl (Sl g oo gt S9i5 -¥- ¥ S5

aila by s i 3985 ~ F- ¥ S

SISl B ol 4y ey SilSo bogyia —B- ¥ S

Sl Cuoglin § Sy Cuaglio i3 KoS 4y LS gty diubs ~F- ¥ S
Fugro _Slael So,zS0l by ses —Y- ¥ S

OSo A=Y S8

by e giwdeds Gilides glgil -2- ¥ S

[51 oF55m o0d a3l Joo aled JSb —Vo- ¥ S

CPT b calises gl ~\\- Y S

033 19,8 s hliZea glgil VY- Y IS8

25 Sl calises glgil VY- Y S8

Lo yielly s pSo3lil g9, 2 sloyie o Hltd ,36 —VF- ¥ S

i sS40 18" el ores VE- Y S

f BB )8 S5 Cuaglie grummad il 51 s ~V0- Y St

o Sl o L6 51 Mo <15~ Y S

it sla b by (gloyhe o Jltd slaJdgy 5l Jle ~VA- Y S

S oy 9y 2 Blie (sla il b (slojim O Jlad glafidgyy 5t e - V8- Y S
Al (5 puSolail CollB b 55 950 b (sloyi ol Jlad (5 Fojlail 1 b - WY- ¥ S
ool Cawdy (gl el by i 3 Sl = VA= Y S

ol gy ool Sl Ltoles - 18- ¥ K

CPT oledbl (59, 5l soleitg sy diibs o = Y o= ¥ JS2

CPT ouis Lol oMol bl 5 S5 00 diubs gt - Y- ¥ S
CPTU gl j) oolizd b ST gty disbo— YO- ¥ S




oS L Bl (B Jgae 5 0nd Lol by e cusglie ol Sl san aib VY- ¥ S
SzS

CPT (sl ool gl S atily 58 ouss 4iabs S jlz - YY- ¥ S8

CPTu cledlbl g4, jl S5 39 axlg - YA- ¥ S

Brooker ; Andressen 5, LkO g OCR ailoo - Y4- ¥ IS0

g Coglie Hlogai Jawgs gt S ysa OCR (48,07 consy - VY- ¥ S

CPTu s 5l OCR (451 sy g1y ooy 1| oy yo5 abasl, - YE- ¥ IS0

o0l Jloyi (sl 0,0 Lid Solds py conSon iy Cand LSU - YO- Y S

dwle sl CPT wledlbl 3l conds a8 Kb Jgoo dawlne -YF- ¥ S0

OCR 3 Lg5es cenglivo 51 (6l i olpis ) dusle (g yliz! Jga olas = YY- ¥ S
CPT s 5) ookl by oomdans (slo s 6yl oo comans = V- Y S

pe5o Golojl 5l ol oS it Sl ol digai — V- ¥ S8

S Canntd Gt sl p3Y calyps Jloged —Y- ¥ IS

(S O Condg 4o Gi5)S — AT s pé alal, - V- ¥ S

G T AT loged - -V IS

J=0 sl G255 — i (giomia = 0= ¥ S

wnle 59, 2 &8l slo o sl GBS b by, - £- Y IS

3,98 ile Culu o S Egqe o abasl, - V- F S

(093,,) CPT wledlbt bl (golgitg (san aibo wis — Y- F IS

hr sl JSB pds slp )5 85 b ud ddal, - Y- F S

O ply Sl loslinal b (golpiing abal) j3 ] (sl 4l polassl olia - $-F IS
oogedd oDl Sojler 5l oaliiul b solpitig alaly 10 (gl 4l Lolatst polis - 0-F JSo
ol Lo polie g Jore - £-F S

obo o e (g 605 8 doee - V- 0 U

Colw (98,0 ghie - V- 0 S

lo o 5l IS 52 oo S15 (59 52 st ails ulesl b Y- 0 S

oo Slislesl cuadge - F- 0 S

\ o)!.o.;:‘: o)ysg.tsg)CPT ‘JL.:LA)"- @b~a-b L}iw




Y o,led 8550 o2 59,CPT Liolosl s -£- 0 s

Yooyl 0,50 o3 (59,CPT iolosl b= V-0 &

Yoot 390 (0 69, CPT Ltalejl s - A- 0 s

O ojlod 0y50 2 59,CPT iulosl ol - 2= 6 i

b g @ lS)L -V- 0 S

Voojleds 0)50 (o el gl VY- 0 S5

Y oylad 390 (o Comit gulti = VY- O S

Y o lad 090 oy ot gl <V O S

Folods 0y90 (o o guls - VF- 06 JSo

D o)lod 3,90 oy Comds glii = V0= & S

crodyoil ¢ guileidgmplo sl alal 5l Jol a4zt b oad (665 03l sl ot duuglio = V- £ IS0
sl abal,

¢ giloridon nlo slo alalyjl ousl Cuws 4y Jlaie b oo (5,5 o3Il (slo Canniti dunlio - Y- £ S5
ails cdyo glo S o golpriny alaly g el ol

adal) gl sla atal il ool s ay Jlaia U ool (6,25 o5l (sl s auglin - Y- £ IS8
als 555 sl S o (solpiay

b alaljl ol (glo e 5 S5 o (g 4 00 (e 03l (sl Cancti dulio = F- § IS5
slaitng 4l 5 iyt pilraciyn o

5 ol i ple sl 2l ol ke b o g5 e3fad (slo ot sl & 7 S5
Silg slo (g 5o soledy abal,

5 o3yl egsiloraon nle sbo ala, 1 Jolo Mo b sid (5,5 03l (sl Camiti dmliio — = F IS5
03,18 slo (o 5o golpiiny abal,

iyl s ignple (slo alad 31 Jolo 1aie b ot (55 o3l (5l o' sl - V- £ S5
wlon, Sty &8ly S5 slo (g 50 @olpiiiyg alad, 4

gl ¢ Ggp e sl bl 51 Jols Mo Ly o (6,5 ol (gl Comns dumlio = A= # S
wls cudyo S @dly S sl (0 olenty dlall) g (ed 0]

o3lat (sld i Uy il alalyg (golgitiny alaldy shoads i Gy Ceniid G deslie - 8- £ S

V¥ 0)50 (2,0 0 (55




¢ gl g ple sla bl 51 Juolo Jhaie b o (65 o3l (glo Cends ko duglio = Vom & S
V090 (2 50 o3leiiny alailyy e el

5 gl < Bomplo solgriy abul, 5l Jols slacl b sdd (g F o3l Sadi duglio ~ V1= & S
Y0 3,90 (2 5 (o3 pod

solgiing alaly lawgi oud (55,5 o3lal (glo s 00l o (i Gld s Comd = VY-F JS0S
B9 ple dlayly Lawsgs ol (65 o3l (sl Conis 4y 00l i Ll Gl Cenntd Cons - VY-F S
goil> abaly Lawgi ool (6,55 ojlail (lo Canntid 4 00l cin i slo Cands G -V F-F IS

o3 yodl alaaly 50 00l (6555 o3l pyolie 4y 0ok i ey lo Gt S V0P S

Gy plocguilaecyed ol sl bl 3l Jols e b oud (5 o5 ol (gl Connits dugliio - VP58 IS
Fo V3l 5eS gdoe Bes sl (ol alal,

5 By plocglrecyad o (sla alasl 5] ol o b oss (6,5 o5l (sl s dungliio - V=5 S
Ao Ve Y Sl day (h9dae Ges ln oleiiny 4l

Y 2l L3l b Olowles 85 L3 - VAP S

B Y oylad 0,lge 0 (solgiinny alaly 5l Jol polio b osds (5,65 o3l (51 Cannits duglin - V4-F S
Y.

o )lo 0lye 4 (golgitiy atal, 5l Jolspolie b s (5,68 o3hl (gl ot duaglio ~ Y-8 S
Y LYY

B plo g, 50 o (615 o5l Cunntid 4y 0l iy oy Centd S Jlo g Ol ks - YV-2 S
geiler by 53 00 (555 o3l i dy eal (S iy Sl S Jlo b il ydS - YY-F IS
Crod ol gy 50 0 (5,55 o3l s 4y o0l oty e Gl G Lo Ol pess ~ YY-F S
oolaig alul)d 00 (655 03l o 4y oS iy s ot Cannd Jlo i i - VP IS
adal) ) 00d (505 o3l et @y 00 S Gl Cemiid Comd LOg-Normal ol ss Yo-F s
Sy

Sl 0o (6,5 o3l Cnnitd 00l iy Gl Cewnidd Cows LOg-Normal w5 - ¥8-2 s
O3yl g Bgo placgiilrgoleiin slo aba,

Sl 00d (655 ol o 4y 00l i iy Comitd cons Log-Normal ol o5 - YV-8 IS

S 90 3,lg0 3ol o » ‘)«o:).o.o:)l 9 Lﬁj@ﬁbcﬁbséo% sl cl.L:.:])




doli bl 4o zyade Jolusr Cow yid

(Campanella , 1982 ) l> o slo cous glgl 0 plS g aglio - V- ¥ Jou
SE el s Kby polie - ¥- ¥ Jgar

LS elgil sl €, polie = Y- ¥ Jgor

bgyreo 3585 Gtalojl (slo SLaSG -F- ¥ Jguor

YY-Y S ol 1 0 dalma (359 amly = 0= ¥ Jgas

o558 Gy Olee 50501 Sy slahy) 3l Slaads - #- ¥ Jpue

CPTu jl alol> oSS e dzy0 b3l 5l ol digei = Y- Y Jgu

b aods (o0l Ol S 50 CPT madiincs (slosdg, 40ds = A= ¥ g

ilizee glo (i 5 Cuoglio bla ) elsil sl m oo = V- ¥ Joor

slos plie 4 (gam So 1S5S Lo sl By, el o po polie - V-V Jooo
gl Jawgs ol (538 (35 (g5 g Jgoke ojlads = Y- ¥ Jgax

il gl o Lg!,g% ol ool yoldo— F- Y Jous

SPT (CPT sl o sl ialejl gulis obesd 51 S (B) atomi¥] Joaa cynns Laly, = 0= ¥ Joo
TI-Y adal, 5o oolizal BB C, (gl e - ¥ Joar

sl Lawgi J (sl oad ()38 slael = - F Jouer

aliden WS Gk el sl gl Lawgi M 0ds dogs polieo— V- Jouor
Oy Sz bl 5 Gogate 59 e - V- ¥ Jgo

St (sl ol Cilpo - ¥ F ooz

b o 2en sl )10 lo Cagi- V-0 Jgo

b o olul- V-0 Jguo

ot (gla 15 oy aluold g luaeiio = T= O Jgoo

FY B Y o )led (slo 0,90 Claduie adls - §- 0 Jguo

gl ydlS (sl 008 (51 o (slos &lge Slatitis 40N - -0 Jpuor

Jloy i gla it 5 Jols gl aods - V-5 Jga



od.'.:S.‘>

o 05lg0 (w9 (Sl g (Siliw! ol candid b5yl 30 CPT guli o ,ls
6)0&&@@30&»%

S nts Gl 09l Jlo s 5o Lal il (g0 008 s olge 51 (o Gt da (g (2 yb 0
Lolyy ool 5l (Bl oasn )5 &Il goasin Laylg,y b o G Crapnsi (6l S 10595 53 Coppalad
Jdo bl o ool BB wls 55y sl ST o kadd (Koo S g s e sla S o L
B 4508 59 51 (s 55 1y Lo ST gl b 5l s el 3032 gl 5 e 43 1 S 5
(CPT) g 50 39t ialojl 00,5 (o )13 ool 590 rmwy g &5 (3545 liale;] 51 So ol
Ceagliie dlugey O g 5 00,5 3585 (o) S a4y Sl ey b g oo SToicstalejl onl o il o0
g5 on 5 ol s 5 90,8 (50 S 5 65 o3hal o sl () Do o S8l 5 (q ) <S5
s 5 ST (i 158, 8 ¢y sln sy 5 Sl sasd 55 5 Jone S by (eesd
5l als sla SLa jo s fpeds Sy 1) 095 Lasly, (1967) Jlo 5o gl ules S8 Conits
4S Gl 000 3 soli ol M 5] slo o6 4y 2ol g0 5 oy, ol o 0503 48| fiome O )gem 0w
Hlaie gyls otz sla SLE gly 9 0.5 Jlade shls (gl ails sla S (sl ooliiul 0,90 ] 2ol
s Sl S50 0UilgT e izt 3550 S Cl g £g5 s e 35T el il 0 0 soue
Sei5 il 5l Jol (sla yxolly 5l oolizul b 5 00ys,5 o1 5 oanw Gudids ol yo il ylo | caass
o ot 52 B 958,83l ol 4555 2, gl alady 5 onh e, 5 4] 5T slo el oog e
Sl STl 0,8 soliiul Ll 4o Canits (liae creds gz axly dal, S 5l s S s g uis
st 29 T 5 Sls o 2y9 3 ST (g 9550 30 51 Stze lae 9550 52 ol 00305 (551 ez
Cter Sylge ol 31 0y3e 10 0l 48,5 15 iz 5 (ol s (gls ST (55, 2 45 abl oo 08 y1uF
ey S8 (o S oaile (Bl 090 42 5l 5 28,5 15 eolil 850 (s0lotiy Al ¢yganed IS
0u3)5 ooliiwl Candi (eSS 50 S9ge Jolite sl gy ple b ol duglie (riz g g o (2
6L sl o L5ty 5adod ol jo eul olpiiny adaily a5 aeo o ol e dslie ol
by ooliiul 050 Laily) b &y Cond T €80 5 wylad (e Gy (o2l e 4 S035 1) o et

il o

Canntd — (CPT) g5 345 iulejl zo5ly ouls



Abstract

Application of CPT data for estimating of Static and Dynamic Settlements
and studying practical cases

Mina Malekdoost Pishkenary

In the designing of foundations, the settlement is one of the determining factors
however some uncertainties exist for evaluating to actual value of settlement.To
determine the amount of foundations settlement numerous relations have been
presented. Some of them can be used only in Coarse- grained soils and others
applied for Fine- grained soils. Due to variety of soils in the nature and their
mixture, soils can not be categorized firmly as one of the above mentioned
categories.

Cone Penetration Test (CPT) is one of the penetrating test that has been used
extensively. In this test, the tip of cone, penetrates into the earth with a fixed
speed, cone tip resistance and skin friction were measured and recorded
continually. The acquired results help to determin the soil profile, the
characteristics and important parameters that are used in the soil engineering.

In 1967, Janbu presented his own relations to determine the settlement for
cohesive and non- cohesive soils. In this relations two parameters that are called
M and J have been used. The J parameter for the non-cohesive soils is 0.5 and
for cohesive soils is 0 . The M parameter can have very extensive amount of
alteration by considering the type and state of the discussed soil. In this research
it has been attempted that M and J parameters in Janbu relation will be corrected
by using the attained results of the Cone Penetration Test parameters so that it
can be able to use a single relation to estimate the amount of their settlement
without considering the quality and state of soil. The collected data bank contain
57 practical cases composed of 30 cases of the spread foundation, 5 cases of the
strip foundation and 7 cases of mat foundation that have been settled on the
cohesive and non-cohesive soils. Among these cases, 10 cases are used to
calibrate the Proposed relation and the remained 42 cases have been used to
investigate accuracy of its prediction and also comparing it with other available
common methods in estimating the settlement such as Janbu method,
Schmertmann method and Meyerhof method. The results of comparison indicate
that the suggested the relation in this research is able to a high predict extent the
settlement near to their real amount and its accuracy is more in comparison with
other relations.

Key word: Cone Penetration Test (CPT) —settlement
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