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ها در مهندسی ژئوتکنیکمنابع داده

CPTشمع و : های اخیر محققین ایرانیدستاورد

CPTهای اطلاعاتی شمع و مرور بانک

ی امیرکبیرهای ژئوتکنیکی دانشگاه صنعتپایگاه داده

کاربردهای موردی

آزمایش نفوذ مخروط و شمع

بندی نهاییجمع
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1. Sources of Data in GE

1. Maps 

2. Site visit

3. Drilling, boring, and sampling 

4. Non-destructive tests (Geophysical tests)

5. On-situ tests

6. In-situ penetrating tests

7. Laboratory element testing

8. Laboratory physical modeling (model scale)

9. Full-scale testing

10. Instrumentation and Monitoring

Sources of Data:
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هااا در منااابع داده
کمهندسی ژئوتکنی
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1. Sources of Data in GE

4
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Cycle of data, design, and 

performance (Burland, 2012)
Some potential benefits of the OM 

(CIRIA 185)

Achieving value-

cost/time

Improved 

safety 

control

Control of 

design 

uncertainties

Fosters team work between 

designers & contractors

Flexibility-change 

anticipated

Greater motivation 

for the project 

team

Improved 

construction control 

& management

Observational 

Method
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ای و چرخه طراحیمتد مشاهده

1. Sources of Data in GE



2. CPT, CPTu & Pile

Laboratory Tests Problems

Difficulties in preparing undisturbed sample 

 Soil disturbance

 Soil volume change 

Omitting confinement pressure 

 Size effect and size limits

In Situ Tests

Overcome sampling difficulties

 Simple and fast

Economical 

Generally applicable in foundation 

engineering

In-situ Testing vs. Laboratory Testing
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مکمل در مهندسی ژئوتکنیک: های آزمایشگاهیهای درجا و تستآزمایش



test

Parameters and specifications

S
o

il
 c

la
ss

if
ic

a
ti

o
n

V
er

ti
ca

l 
so

il
 p

ro
fi

li
n

g

R
el

a
ti

v
e 

d
en

si
ty

, 
D

r

F
ri

ct
io

n
 a

n
g

le
, 
φ

U
n

d
ra

in
ed

 s
h

ea
r 

st
re

n
g

th
, 

S
u

P
o

re
 p

re
ss

u
re

, 
u

S
tr

es
s 

h
is

to
ry

, 
O

C
R

 

a
n

d
 K

0

E
s

a
n

d
 G

 m
o

d
u

lu
s

C
o

m
p

re
ss

ib
il

it
y

 

fa
ct

o
rs

, 
m

v
a

n
d

 C
c

C
o

n
so

li
d

a
ti

o
n

 f
a

ct
o

rs
, 

c v
a

n
d

 c
h

P
er

m
ea

b
il

it
y
, 

k

S
tr

es
s-

st
ra

in
 d

ia
g

ra
m

L
iq

u
ef

a
ct

io
n

 r
es

is
ta

n
ce

Applicability of in-situ 
tests

A: high application  B: medium application   C:limited application7



• ASTM D 5778 procedures

• No boring, No samples, No spoil

• Hydraulic Push at 20 mm/s

• Range of sizes:10 cm2 and 15 cm2 probes  

Cone Penetrometer (CPTu) Probes and Terminology

Advantages:

• Fast and continuous profiling

• Repeatable and reliable 

• Continuous records of qc, fs, u per 2.5 cm

• Strong theoretical basis for interpretation

Disadvantages:

• High capital investment

• Requires skilled operators

• Limitation of use in gravel or cemented soils

2. CPT, CPTu & Pile
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Cone Tracks, Trucks and Special Rigs

2. CPT, CPTu & Pile
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CPTu Performance and Records

2. CPT, CPTu & Pile
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CPTu: Graphical Records and Log

Typical CPTu Profile , Vancouver, BC, Canada (Campanella, 1988)

2. CPT, CPTu & Pile
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CPTu: Digital Records

2. CPT, CPTu & Pile
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CPTها توسط تولید حجم بسیار زیاد داده



 Resistivity Cone Penetration Test (RCPTu)

 Seismic Cone Penetration Test (SCPTu)

 Piezovibrocone

 Ultra violet induced fluorescence Cone Penetration Test (UVIF CPT)

 Dynamic Cone Penetration Test (DCPT)

 Cone Pressuremeter (CPMT)

Special Piezocones

2. CPT, CPTu & Pile
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Soil Behavior Classification 
(SBC) & Profiling

APPLICATIONS OF CPT IN GEOTECHNICAL ENGINEERING

Foundation Engineering

Estimating soil strength and 

stiffness parameters

Soil improvement assessment

Problematic soils recognition

Direct approaches

Indirect approaches

Geo-environmental 
Engineering

2. CPT, CPTu & Pile
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در مهندسی ژئوتکنیکCPTuو CPTکاربردهای 



1. Static Methods

Bearing Capacity Estimation
Methods

2. In-situ Tests

4. Dynamic Methods

3. Static Loading Test

5. Numerical Analysis

2. CPT, CPTu & Pile
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1- Direct Approaches:

2- Indirect Approaches:

fs

rt
qc

rs

c,  qultfsqc,

Similarities between the cone penetrometer and piles

Penetrometer can be realized as a model pile. 

qt

fs
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No. Method/ Reference No. Method/ Reference

1 Begemann (1963, 1965, 1969) 15 Fugro-05  (Kolk et al.  2005)

2 Meyerhof (1956, 1976, 1983) 16 UCD-05 (Gavin and Lehane 2005)

3 Aoki and Velloso (1975) 17 ICP-05 (Jardine et al. 2005)

4 Nottingham (1975), Schmertmann (1978) 18 UWA-05 (Lehane et al. 2005)

5 Penpile (Clisby et al.1978) 19 NGI-05  (Clausen et al. 2005)

6 Dutch (de Ruiter & Beringen 1979) 20 Cambridge-05  (White & Bolton 2005)

7 Philipponnat ( 1980) 21 Togiliani (2008)

8 LCPC (Bustamante & Gianeselli 1982) 22 German (Kempfert and Becker 2010)

9 Cone-m (Tumay & Fakhroo 1982) 23 UCD-11 (Igoe et al. 2010, 2011)

10 Price and Wardle (1982) 24 V–K (Van Dijk and Kolk 2011)

11 Gwizdala (1984) 25 SEU (Cai et al.  2011,  2012)

12 UniCone (Eslami & Fellenius 1997) 26 HKU (Yu and Yang  2012)

13 KTRI (Takesue et al. 1998) 27 UWA-13 (Lehane et al. 2013)

14 TCD-03 (Gavin and Lehane 2003) 28 Modified UniCone (Niazi and Mayne 2016)

Bearing Capacity Direct CPT and CPTu-based 
methods: Pile Bearing Capacity

2. CPT, CPTu & Pile
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تعیین : CPTuو CPTهای مبتنی بر روش
هاظرفیت باربری شمع



CPT/CPTu test results

Input Data

UniCone Program: 
Fellenius, Infante and Eslami (2002)

Pile Properties

Soil Layers properties

Pile Design (CPT/CPTu)

Soil Profiling (CPT/CPTu)

3. Recent Iranian Researches on CPT & Pile
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UniConeمتد و نرم افزار 



Pile Capacity Calculation

3. Recent Iranian Researches on CPT & Pile
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UniCone Program: 
Fellenius, Infante and Eslami (2002)

UniConeمتد و نرم افزار 



Soil Profiling 

3. Recent Iranian Researches on CPT & Pile

19 1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

CPT & Pile Databases

By: Eslami & Moshfeghi

UniCone Program: 
Fellenius, Infante and Eslami (2002)

UniConeمتد و نرم افزار 



Eslami Fellenius (1992-1996)-CGJ

3. Recent Iranian Researches on CPT & Pile

باربری محوریظرفیت 
باا اساتفاده از   ها شمع

CPTuو CPTنتایج 
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هابندی رفتاری خاکطبقه
(SBC)



Influence and Failure Zone

Geometric average of cone resistance qc for different size zones

3. Recent Iranian Researches on CPT & Pile

Eslami & Fellenius (1992-1996) CPTuباربری محوری شمع ها با استفاده از نتایج ظرفیت 
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Soil Classification Chart
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Scale Effects 

3. Recent Iranian Researches on CPT & Pile

CPTuباربری محوری شمع ها با استفاده از نتایج ظرفیت 

22
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Eslami & Fellenius (1992-1996)



Eslami & Gholami (2003, 2006) CPTuنتایجظرفیت باربری پی ها با استفاده از 

3. Recent Iranian Researches on CPT & Pile
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ظرفیت بااربری شامع هاای    
از کوبشی در ماسه با اساتفاده 

عملیو موارد SPT ،CPTنتایج 

Shariatmadari, Eslami & KarimpourFard (2008)

3. Recent Iranian Researches on CPT & Pile
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Ahmadi, Byrne and Campanella (2011)

3. Recent Iranian Researches on CPT & Pile

CPT ماسهدر:
مدلسازی
صحت سنجی
کاربرد
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Ahmadi and Robertson (2008)

3. Recent Iranian Researches on CPT & Pile

وشرایط مرزی اثر مطالعه عددی 
نتایج  ر محفظه کالیبراسیون بسایز 
CPT
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Ahmadi and Robertson (2008)

3. Recent Iranian Researches on CPT & Pile

CPTمطالعه عددی اثر شرایط مرزی و سایز محفظه بر نتایج
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Eslami, Tajvidi & Karimpour Fard (2013)

کارایی روش های تعیاین ظرفیات  
در باربری با استفاده از موارد عملی

( WCI)ناحیه شمالی خلیج فارس 

3. Recent Iranian Researches on CPT & Pile
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Typical output of 

UNITEST software

Typical case pile load test and SPT test 

result in Khalij-e Fars Ship Yard project 

The location of 

research sites

Eslami, Tajvidi & Karimpour Fard (2013) بری کارایی روش های تعیین ظرفیت بار
با استفاده از ماوارد عملای در ناحیاه    

( WCI)شمالی خلیج فارس 

3. Recent Iranian Researches on CPT & Pile
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Eslami, Aflaki & Hosseini (2008-2011)
هاای پال   بااربری شامع   ارزیابی ظرفیت 

تاایج  دریاچه ارومیه با استفاده از نمیانگذر 
CPTu

CPTu the major source of subsoil
data in this project.

CPTu soundings were performed 
in 12 locations, down to 100 m 
below the lake-bed. 

Super Soft Deposits

3. Recent Iranian Researches on CPT & Pile
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3. Recent Iranian Researches on CPT & Pile
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Eslami, Aflaki & Hosseini (2008-2011) بااربری شامع  ارزیابی ظرفیت 
ه دریاچه ارومیهای پل میانگذر 

CPTuبا استفاده از نتایج 



Asghari, Habibagahi, Ghahramani, Fakharian (2019)

ومات  کالیبراسیون ضرایب مقا
هاای  ؛ شامع LRFDبه روش 

ان  کوبشی نواحی ساحلی ایر

3. Recent Iranian Researches on CPT & Pile
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Fakharian & Khanmohammadi (2018)

CPTز باربری شمع با استفاده اظرفیت 
س و آزمایش بارگذاری دینامیکی در ر

با لحاظ اثر گیرش خاک

3. Recent Iranian Researches on CPT & Pile
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Baziar, Kashkooli, Saeedi Azizkandi (2012)

تخمین ظرفیت باربری جداری
CPTشمع با استفاده از 

3. Recent Iranian Researches on CPT & Pile
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Saeedi Azizkandi, Kashkooli & Baziar (2014) 

ار تخمین جابجایی شمع تحت با 
CPTکششی با استفاده از 

3. Recent Iranian Researches on CPT & Pile
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ٍEbrahimian & Movahed (2016)

3. Recent Iranian Researches on CPT & Pile
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ارزیااااابی در EPRروش 
ظرفیت بااربری شامع باا    

CPTاستفاده از 

CPT & Pile Databases
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Ardalan, Eslami & Nariman-Zadeh (2008)
؛هاشمعظرفیت باربری جداری 

CPT وGMDH

Experimental and predicted unit shaft capacities

3. Recent Iranian Researches on CPT & Pile
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Veiskarami, Eslami & Kumar (2010- 2011)

Boundary conditions of Bolton and 

Lau (1993) with a straight rigid cone

ماسه  شمع کوبشی درباربری کف ظرفیت 
با استفاده از روش مشخصه تنش  

3. Recent Iranian Researches on CPT & Pile
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Stress characteristics and variation of soil friction angle at failure

ر ماسه  شمع کوبشی دکف ظرفیت باربری 
با استفاده از روش مشخصه تنش  

3. Recent Iranian Researches on CPT & Pile
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Veiskarami, Eslami & Kumar (2010- 2011)



Eslami & Mohammadi (2016)

ی پارامترهای مقاومت برشی زهکش
از کوردهاای با استفاده خاک؛ شده 

CPTuدر نهشته های دریایی

3. Recent Iranian Researches on CPT & Pile
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Input Data

C’ , φ’

Output

qc, fs, u2
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2
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2
𝑒𝜋𝑡𝑎𝑛ϕ + 1 𝑡𝑎𝑛ϕ = 𝑞𝐸 + 𝑁𝑢∆𝑈

؛ پارامترهای مقاومت برشی زهکشی شده خاک 
در نهشته های دریاییCPTuبا استفاده از رکوردهای 

3. Recent Iranian Researches on CPT & Pile
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Eslami & Mohammadi (2016)



تفاده ظرفیت باربری شمع های پیچشی پره ای با اس
 CPTاز نتایج 

3. Recent Iranian Researches on CPT & Pile

Fateh, Eslami & Fahimifar (2015)
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Piezocone and Cone Penetration Test Applications 
in Foundation Engineering

Eslami, Moshfeghi, Mollabasi & Eslami M. (2019) 

3. Recent Iranian Researches on CPT & Pile
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Ch. 1: Geotechnical Engineering

Ch. 2: Foundation Engineering

Ch. 3: CPT Records and Performance

Ch. 4: Geotechnical Parameters from CPT Records

Ch. 5: Soil Behavior Classification (SBC) Using CPT and CPTu Records

Ch. 6: Scale Effect and CPTu Applications for Shallow Foundations

Ch. 7: CPT & CPTu Applications for Deep Foundation Bearing Capacity

Ch. 8: CPT & CPTu: Settlement Estimation

Ch. 9: Soil improvement

Ch. 10: GMDH and Soft Computing

Ch. 11: Uncertainty and Reliability Based Approaches

Ch. 12: Case Histories and Database



 Databases are collections of data which are organized in order to facilitate access 

and retrieving data when they are needed. 

 Examples of Databases in Geotechnical Engineering:

1. Pile loading test

2. Pile loading test under lateral load

3. Retaining walls and displacement due to deep excavation

4. In-situ tests

5. Specifications of geotechnical boreholes

6. Settlement of shallow foundations

Databases

4. Overview of Some CPT & Pile Databases
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وی های سازمان دهی شده به نحا ای از دادهمجموعه: پایگاه داده یا بانک اطلاعاتی

. یرندسازی قرار گکه در مواقع نیاز به آسانی در دسترس، مورد بازیابی و شبیه



Advantages and Applications:

I. Cost saving and project execution time

II. Optimization of design methods

III. Evaluation of design methods

IV. Development of new methods

V. Improvement of geotechnical studies

Databases

4. Overview of Some CPT & Pile Databases
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وسعه های اطلاعاتی ابزارهای کارایی در طراحی، تحلیل، تبانک

.  های تخمین ظرفیت باربری هستندو ارزیابی روش



 Records of earthquakes:

 Adapazari (1999) in Turkey

 Chi Chi (1999) in Taiwan

 Records of CPT and SPT

 Investigation of liquefied 

soils during earthquake

Berkeley Liquefaction Investigation

4. Overview of Some CPT & Pile Databases
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CPT records performed all

over the North America

1500+ tests carried out from

1979 to 2011

Seismic investigation and soil

liquefaction assessment

USGS Earthquake Hazards Program

4. Overview of Some CPT & Pile Databases
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 Comprising both static and dynamic data for driven piles back to 1966

 274 piles of various shapes driven within the state of Iowa

 Establishment of resistance factors for LRFD and a reliable construction-control method for 

driven piles

Iowa State University Database-PILOT (Roling et al., 2011)

4. Overview of Some CPT & Pile Databases
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 An important first step towards future 

examining of the environmental effects of 

pile driving on adjacent structures and 

residents

 Incorporates available data from the 

technical literature and data provided by 

professionals within the pile driving industry

Driven Pile Ground Vibration Case History 

(Hajduk et al., 2009)

4. Overview of Some CPT & Pile Databases
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Louisiana, USA

Pioneers in CPT and Pile Databases:

4. Overview of Some CPT & Pile Databases
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Nottingham (1975)

Meyerhof (1976, 1983)

Schmertmann (1978)

de Ruiter & Beringen (1979)

Bustamante & Gianesselli (1982)

Tummay & Fakhroo (1982)

Florida, USA

Canada and USA

FHWA Guidelines

North Sea, Europe

LCPC, French Method

عاتی  های اطلاپیشگامان ارائه و توسعه بانک

CPTهاو شمع



 Evaluating Performance of 13 methods for 

determining the bearing capacity and settlement of 

piles based on the results of SPT, CPT, PMT and 

dynamic formulas 

 98 case studies of steel and concrete piles with 

square, H, circular cross sections

 Pile lengths between 3 and 25 m

 The ultimate loads range from 307 to 2536 kN

Briaud and Tucker (1988) Database

4. Overview of Some CPT & Pile Databases
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 95 case records of axial load testing on bored piles

 29 sites from 8 countries

 48 loading tests in granular, 16 in cohesive and 31 in mixed soils

 The diameter of the piles is between 300 and 2130 mm

 The embedment depth of the piles is between 4.6 to 42 m

Alsamman (1995) Database

4. Overview of Some CPT & Pile Databases
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4. Overview of Some CPT & Pile Databases

 102 case studies from 40 sites and 13 countries

 Clay, silt and sand deposits

 Mainly square or circular in sections

 Steel and concrete materials

 Piles bearing capacity: 80 to 8000 kN

Eslami and Fellenius (1997) Database
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 Performance of 8 CPT-based methods

 35 prestressed square concrete piles

 The embedment length between 9 & 38 m 

 The section size between 356 & 762 mm

 29 piles driven in clay and 9 in layered soils

Abu-Farsakh & Titi (2004) Database

4. Overview of Some CPT & Pile Databases
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 77 tensile and compressive loading tests

 Driven concrete piles in sand

 Piles length: 5 to 80 m (mainly 10 to 20 m)

 The diameters mainly less than 800 mm 

 The bearing capacity mainly less than 5 MN

UWA (Lehane et al., 2005) Database

4. Overview of Some CPT & Pile Databases
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ZJU-ICL Database (2015)

 Zhejiang University/Imperial College London (ZJU-ICL) database

 Developed by Yang et al. (2015)

 115 driven piles in sand

 Openly accessible

4. Overview of Some CPT & Pile Databases
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Kempfert & Becker (2010)

 German method

 1000 case records

4. Overview of Some CPT & Pile Databases
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AUT;GEO-CPT&PILE DATABASE

GEOTECHNICAL INFORMATION, CPT AND CPTU DATA AND PILE LOADING TESTS RECORDS

Amirkabir University of Technology
Department of Civil and Environmental Engineering

Developed by:

 Engr. Sara Moshfeghi

 Dr. Abolfazl Eslami

 Dr. S. Majdeddin MirMohammad Hosseini 

Finalized by:

 Dr. Abolfazl Eslami

 Dr. Abbas Soroush

 Engr. Sara Moshfeghi

 Engr. AmirHossein Vojgani



600 Records of pile axial loading tests along with adjacent CPT or CPTu profiles.

5. Introduction to AUT;Geo-CPT&Pile Database
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رکبیرداده بانک اطلاعاتی دانشگاه صنعتی امی600توزیع جغرافیایی 



Digitizing load-displacement diagrams derived from 

loading tests and CPT profiles using the GetData

Graph Digitizer 2.2 software.

5. Introduction to AUT;Geo-CPT&Pile Database
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انکاطلاعات گرافیکی مندرج در ب



Includes a wide range of clayey, silty and 
sandy soils.

Classified within three categories:

Sand

Clay

Mixed 

Sand

35%

Clay

42%

Mixed

23%

Classification based on the type of soil around 

pile toe as well as the dominant soil type along 

the pile (70% of pile embedment depth)

5. Introduction to AUT;Geo-CPT&Pile Database

Soil Properties
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مشخصات خاک



Embedment Depth Cross SectionMainly from 5 to 75 m

Cross Section Shape Material

Installation Method

Mainly from 100 to 900 mm

 Round

 Square

 Pipe

 Triangle

 Steel

 Concrete

 Composite (steel and concrete)

 CFG (Cement, Fly ash, Gravel)

 Driven

 Bored

 PGDS (Pressure Grouted Drilled Shaft)

 APGD (Augured Pressure Grouted Displacement)

 DCIS (Driven Cast in-situ)

 Atlas (DD)

 Fundex (DD)

 Olivier (DD)

 Omega (DD)

 De Waal (DD)

 Jacked

 Vibro

 CFA

 Pressed

 Helical

5. Introduction to AUT;Geo-CPT&Pile Database

Piles Specifications 
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هامشخصات شمع



5. Introduction to AUT;Geo-CPT&Pile Database

Database structure-General Records Form
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ساختار بانک اطلاعاتی



5. Introduction to AUT;Geo-CPT&Pile Database
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Database structure-CPT Data Form

-ساختار بانک اطلاعاتی

CPTهای داده



5. Introduction to AUT;Geo-CPT&Pile Database
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هااطلاعات شمع-ساختار بانک اطلاعاتی

Database structure-Piles Information



5. Introduction to AUT;Geo-CPT&Pile Database
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نابعم-ساختار بانک اطلاعاتی

Database structure- Sources



5. Introduction to AUT;Geo-CPT&Pile Database
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جوجست-ساختار بانک اطلاعاتی

Database structure-

Search & Search Results



5. Introduction to AUT;Geo-CPT&Pile Database
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Access? یچگونگی دسترس



http://aut.ac.ir/aut/
http://civil.aut.ac.ir/Default,en-US,Civil,Content,Document,Name,GeoData,TabID,273.aspx

Access?

5. Introduction to AUT;Geo-CPT&Pile Database
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یچگونگی دسترس

http://aut.ac.ir/aut/
http://civil.aut.ac.ir/Default,en-US,Civil,Content,Document,Name,GeoData,TabID,273.aspx


5. Introduction to AUT;Geo-CPT&Pile Database
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Access? یچگونگی دسترس

http://aut.ac.ir/aut/
http://civil.aut.ac.ir/Default,en-US,Civil,Content,Document,Name,GeoData,TabID,273.aspx


1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

Moshfeghi & Eslami (2015-2019)

 مورد عملی شمع و 43شاملCPT

 معشتفسیر نمودار بارگذاری های روشپذیری انطباق

 باربری کششی و فشاری شمع ارزیابی ظرفیت

6. Typical Implementations
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1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

ی بررسی روش های تفسیر نمودار بارگاذار 
شمع ها و انطبااق پاذیری نتاایج آنهاا باا      

CPTمبتنی بر های روش

6. Typical Implementations
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1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

ری روش های تعیین ظرفیت باربری کششای و فشاا  
CPTuو CPTشمع با استفاده از 

6. Typical Implementations
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6. Typical Implementations

های تعیین ظرفیت باربریارزیابی متد

:  CPTمبتنی بر 

76 شمع های کوبشی در ماسهعملی مورد

تحلیل گسیختگی

 هاو کارایی روشبهینهضرایب اطمینان تعیین
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6. Typical Implementations
هاای  ش کارایی روو ضرایب اطمینان بهینه تعیین 

CPTمبتنی بر 

75

Moshfeghi & Eslami (2015-2019)



Min. S.F. 

for Risk=0

Safety Factor
Method

3.532.521.5

2.40005.715.9Meyerhof-1976

2.30002.35.7
Schmertman-

1978

1.500000Dutch-1979

2000015.9LCPC-1982

2.50002.317.0Unicone-1997

2.20001.17.9UWA-2005

3001.17.915.7NGI-2005

2.40004.514.6Fugro-2005

3.101.13.44.512.4ICP-2005

2.20004.516.8German-2010

FSoptMethod

2.4Meyerhof-1976

1.5-2.3Schmertman-1978

1.4, 1.5Dutch-1979

2.0LCPC-1982

1.6-2.5Unicone-1997

1.7, 2.2UWA-2005

1.8,2.5NGI-2005

2.4Fugro-2005

1.6-3.1ICP-2005

2.2German-2010

6. Typical Implementations
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هاای  ش کارایی روو ضرایب اطمینان بهینه تعیین 
CPTمبتنی بر 

Moshfeghi & Eslami (2015-2019)



1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

6. Typical Implementations

هاای  ارزیابی کاربرد روش 
های شمعدر CPTمبتنی بر 
جایگزینی-جابجایی
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Drilling displacement procedure of Atlas piles 

(Basu et al., 2010)  
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Evaluation results of CPT-based methods based on shaft shapes

6. Typical Implementations
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در CPTهای مبتنی بار  ارزیابی کاربرد روش 
جایگزینی-های جابجاییشمع

Moshfeghi & Eslami (2015-2019)



CPT & Pile Databases

By: Eslami & Moshfeghi6. Typical Implementations
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Eslami & Valikhah (2017-2019) CPTتوزیع مقاومت کف و جدار شمع در عمق مبتنی بر نتایج
(مورد شمع کوبشی و درجاریز16)

6. Typical Implementations
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-CPTتوزیع مقاومت کف و جدار شمع در عمق مبتنی بر نتایج
بررسی تئوری عمق بحرانی

Total pile resistance distribution versus normalized 

pile geometry (L/d) for cases No. 3, 7, 10, 12

Comparison of the results reveals that bearing capacity at 

the critical depth, is neither linear-constant, nor linear as 

suggested by Unified codes. 

Rather, the calculations in direct methods including CPT-

based and UniCone show that bearing capacity gradually 

varies with depth and have a gradual decreasing trend.

6. Typical Implementations
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CPTایج جابجایی شمع های کوبشی مبتنی بر نت-رفتار بار
(مورد شمع کوبشی98)

Valikhah & Eslami (2017-2019)

6. Typical Implementations
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CPTایج جابجایی شمع های کوبشی مبتنی بر نت-رفتار بار

Hyperbolic relation between sin𝜙𝑚𝑜𝑏.

and maximum shear strain

6. Typical Implementations
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برای تخمین نشست پی هاCPTروش مبتنی بر نتایج 
(مورد پی سطحی46)

6. Typical Implementations
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برای تخمین نشست پی هاCPTروش مبتنی بر نتایج 

Janbu (1967) Method for Foundation Settlement Estimation:

Malekdoost and Eslami (2011):

Range of modulus number (m) and stress 

exponent (j) for different soils in Janbu approach

6. Typical Implementations
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برای تخمین نشست پی هاCPTروش مبتنی بر نتایج 

6. Typical Implementations
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Eslami, Lotfi, Infante, Moshfeghi & Eslami (2019)

تفاده تعیین ظرفیت باربری جداری شمع ها با اسا 
(fs-rs)با لحاظ آثار ابعادی  CPTاز نتایج 

6. Typical Implementations
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6. Typical Implementations
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ارزیااابی احتماااعتی عاادم 

هاای  قطعیت مدل برای روش

هامعتعیین ظرفیت باربری ش

Heidarie, Jamshidi, Eslami (2019a)
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Heidarie, Jamshidi, Eslami (2019a)

مختلف تخمین ظرفیت باربری شمععملکرد رویکردهای مقایسه 

ی  هاارزیابی احتماعتی عدم قطعیت مدل برای روش
هاتعیین ظرفیت باربری شمع

6. Typical Implementations
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Heidarie et al., 2019b ی  هاارزیابی احتماعتی عدم قطعیت مدل برای روش
هاتعیین ظرفیت باربری شمع

6. Typical Implementations
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6. Typical Implementations
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6. Typical Implementations

Eslami, Moshfeghi, Heidari, Valikhah (2019)- Fellenius Issue
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1. CPT and Pile (Past):

 Provides continuous records with depth

 Cone penetrometer is considered as a model pile

 Direct and indirect approaches for bearing capacity

 Bearing capacity methods: more than 28 currently used

7. Concluding Remarks
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کی های کلاسیک طراحی ژئوتکنیروش

خطی: CPTها بر مبنای نتایج شمع
Data Design Performance



2. CPT & CPTu: Pile Geotechnical Design (Present):

7. Concluding Remarks
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Approaches for using CPT records in pile geotechnical design

Data Design

های جاری طراحی ژئاوتکنیکی  روش

: CPTuو CPTها بر مبنای نتایج شمع

ای و چرخه طراحیمتد مشاهده

Performance



3. New trends (Future): 

Data-based approach in design

7. Concluding Remarks
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ی چشم انداز آتی طراحی ژئاوتکنیک 

: CPTuو CPTها بر مبنای نتایج شمع

هامبتنی بر پایگاه داده



THANKS FOR YOUR 
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ابا تشکر از همراهی و توجه شم



Major References

97 1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

CPT & Pile Databases

By: Eslami & Moshfeghi



Major References

98 1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

CPT & Pile Databases

By: Eslami & Moshfeghi

Abu-Farsakh, M. Y., & Titi, H. H. (2004). Assessment of direct cone penetration test methods for predicting the 

ultimate capacity of friction driven piles. Journal of Geotechnical and Geoenvironmental Engineering, 130(9), 

9

Alsamman, O. M. (1995). The use of CPT for calculating axial capacity of drilled shafts (Doctoral dissertation, 

University of Illinois at Urbana-Champaign).

Ardalan, H., Eslami, A., & Nariman-Zadeh, N. (2009). Piles shaft capacity from CPT and CPTu data by 

polynomial neural networks and genetic algorithms. Computers and Geotechnics, 36(4), 616-625.

Askari Fateh, A. M., Eslami, A., & Fahimifar, A. (2017). Direct CPT and CPTu methods for determining bearing 

capacity of helical piles. Marine Georesources & Geotechnology, 35(2), 193-207.

Basu, P., Prezzi, M., & Basu, D. (2010). Drilled displacement piles–current practice and design. DFI Journal-The 

Journal of the Deep Foundations Institute, 4(1), 3-20.

Briaud, J. L., & Tucker, L. M. (1988). Measured and predicted axial response of 98 piles. Journal of Geotechnical 

Engineering, 114(9), 984-1001.

Bustamante, M., & Gianeselli, L. (1982, May). Pile bearing capacity prediction by means of static penetrometer 

CPT. In Proceedings of the 2nd European symposium on penetration testing, Amsterdam (Vol. 2, pp. 493-

500).

De Ruiter, J., & Beringen, F. L. (1979). Pile foundations for large North Sea structures. Marine Georesources & 

Geotechnology, 3(3), 267-314.



Major References

99 1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

CPT & Pile Databases

By: Eslami & Moshfeghi

Eslami, A., & Fellenius, B. H. (1997). Pile capacity by direct CPT and CPTu methods applied to 102 case 

histories. Canadian Geotechnical Journal, 34(6), 886-904.

Eslami, A. and Gholami, M. (2006). Analytical Model for Ultimate Bearing Capacity of Foundations from Cone 

Resistance. International Journal of Science & Technology, Scientia Iranica, Sharif University of Technology, 

July. Vol. 13, No. 3, pp 223-233.

Eslami, A., Aflaki, E., and Hoseini, B., (2011). Evaluating CPT and CPTu based pile bearing capacity estimation 

methods using Urmiyeh lake Causeway piling records, Scientia Iranica transaction a-civil engineering, 19 

October. Vol.18, No.5, pp.1009 - 1019.

Eslami, A., Valikhah, F., Veiskarami, M., Salehi, M., (2017). "CPT-Based Investigation for Pile Toe and Shaft 

Resistances Distribution." Geotechnical and Geological Engineering: 1-15.

Hajduk, E. L., Bower, K. C., Mays, T. W., Falatok, D. A., & Perkins, T. S. (2009). Development of a driven pile 

ground vibration case history database. In Contemporary Topics in Deep Foundations (pp. 351-358).

Heidari, S., Eslami, A., Jamshidi Chenari, R., (2017), Reliability based assessment of pile foundation bearing 

capacity: static analysis, SPT and CPT-based methods, Probabilistic Engineering Mechanics, submitted.

http://earthquake.usgs.gov

http://peer.berkeley.edu

Kempfert, H. G., & Becker, P. (2010). Axial pile resistance of different pile types based on empirical values. 

Proceedings of Geo-Shanghai, 149-154



Major References

100 1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

CPT & Pile Databases

By: Eslami & Moshfeghi

Lehane, B. M., Schneider, J. A., & Xu, X. (2005). The UWA-05 method for prediction of axial capacity of driven 

piles in sand. Frontiers in Offshore Geotechnics: ISFOG, 683-689.

Malekdoost, M., Eslami, A. (2011). application of CPT data for estimating foundations settlement-case 

histories, Sharif Journal of Engineering, Sharif University of Technology, 18 April.Vol.2-27, NO.1, pp.75 -85.

Mayerhof, G. G. (1976). Bearing capacity and settlement of pile foundations. Journal of Geotechnical and 

Geoenvironmental Engineering, 102(ASCE# 11962).

Moshfeghi, S., Eslami, A., Mir Mohammad Hosseini, S. M. (2015a). AUT- CPT&Pile database- CPT data and pile 

loading test records correlation, In Proceedings of the 4th International Conference on bridges, Tehran, Iran, 

24-26 Jan.

Moshfeghi, S., Eslami, A., Mir Mohammad Hosseini, S. M. (2015b). AUT-CPT&pile database for piling 

performance using cpt and cptu records, In Proceedings of the 40th Annual Conference on Deep 

Foundations, Oakland, California, USA, 12-15 Oct.

Moshfeghi, S., Eslami, A.,  (2016). Study on pile ultimate capacity criteria and CPTbased direct methods, 

International Journal of Geotechnical Engineering, pp. 1-12.

Moshfeghi, S., Eslami, A.,  (2018). Reliability-based Assessment of Drilled Displacement Piles Bearing Capacity 

Using CPT Records, Marine Georesources and Geotechnology.

Moshfeghi, S., & Eslami, A. (2019). Failure analysis of CPT-based direct methods for axial capacity of driven 

piles in sand. Georisk: Assessment and Management of Risk for Engineered Systems and Geohazards, 13(1), 

1-19.



Major References

101 1398آبان 1–( شمع ها)نگرش نوین بر طراحی و اجرای پی های عمیق 

CPT & Pile Databases

By: Eslami & Moshfeghi

Niazi, F. S., & Mayne, P. W. (2013). Cone penetration test based direct methods for evaluating static axial 

capacity of single piles. Geotechnical and Geological Engineering, 31(4), 979-1009.

Nottingham, L. C. (1975). Use of Quasi-static Friction Cone Penetrometer Data: To Predict Load Capacity of 

Displacement Piles (Doctoral dissertation, University of Florida).

Roling, M. J., Sritharan, S., & Suleiman, M. T. (2011). Introduction to PILOT database and establishment of 

LRFD resistance factors for the construction control of driven steel H-piles. Journal of Bridge 

Engineering, 16(6), 728-738.

Schmertmann, J. H. (1978). guidelines for cone penetration test.(performance and design) (No. FHWA-TS-78-

209 Final Rpt.)

Schneider, J. A., Xu, X., & Lehane, B. M. (2008). Database assessment of CPT-based design methods for axial 

capacity of driven piles in siliceous sands. Journal of geotechnical and geoenvironmental engineering, 134(9), 

1227-1244.

Veiskarami, M., Eslami, A., and Kumar, J. (2011). End-bearing capacity of driven piles in sand using the stress 

characteristics method: Analysis and implementation, Canadian Geotechnical Journal, 24 September. Vol.48, 

No.0, pp.1570-1586.

Valikhah, F., Eslami, A., (2016). CPT-Based approach to estimate foundation settlement on sand, 5th 

International Conference on Geotechnical Engineering and Soil Mechanics, Tehran, Iran, 15-17 Nov. 2016.

Yang, Z. X., Jardine, R. J., Guo, W. B., & Chow, F. (2015). A new and openly accessible database of tests on piles 

driven in sands. Géotechnique Letters, 5(1), 12-20.


