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Scope: 
Foundation Engineering, The Integration of;

Structural Logic, Geomaterial Reality, and Construction Experience.
Powered by Data. Proven by Performance.
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1- Background 2-Databases 3- Advancements 4- Prospects

(1) Maps

(2) Aerial Photos 

(3) Site Visit

(4) Non-Destructive Tests

(5) Remote Sensing

(6) On-Situ Testing

(7) In-situ Penetration Testing

(8) Boring and Sampling

(9) Laboratory Testing

(10) Physical Modeling

(11) Full-Scale Tests

(12) Instrumentation & Monitoring

Data Sources

In-Situ Tests; more pronounced and 
applicable in Foundation Engineering 
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1- Background 2-Databases 3- Advancements 4- Prospects

Why In-Situ Testing?

Laboratory & In-Situ Tests; Complementary & Interactive

Laboratory Test Limitations

• Undisturbed Sampling Challenges: True in-situ soil conditions are hard to preserve.

• Soil Disturbance & Preservation: Handling and storage can alter natural properties.

• Volume Changes: Shrinkage or swelling may distort laboratory measurements.

• Inadequate Confinement: Lab conditions cannot fully replicate field stress states.

• Scale & Boundary Effects: Small specimens and boundaries can bias results.

Field Test Advantages

• Bypasses Sampling Difficulties: No need for extracting undisturbed samples.

• Maintains In-Situ Stress State: Preserves natural soil behavior during testing.

• Fast and Efficient: Simple execution with rapid data acquisition.

• Economical: Reduces laboratory handling and associated costs.

• Direct Foundation Relevance: Data immediately applicable to design and analysis.
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Procedures and Records of Common In-situ Tests (Karakouzian & Eslami, 2026)

1- Background 2-Databases 3- Advancements 4- Prospects
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Procedures and Records of Common In-situ Tests (Karakouzian & Eslami, 2026)

1- Background 2-Databases 3- Advancements 4- Prospects
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1- Background 2-Databases 3- Advancements 4- Prospects

❖ Bolivian Experimental Site for Testing (B.E.S.T.) 
(Fellenius et al., 2017)

Soil Profiling:

In-Situ Tests

CPTU sounding diagram for BH-E2 (Fellenius et al., 2017)
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1- Background 2-Databases 3- Advancements 4- Prospects

❖ Bolivian Experimental Site for Testing (B.E.S.T.) 
(Fellenius et al., 2017)

DMT results for BH-B2 (Fellenius et al., 2017)
SPT N values for BH-E2
(Fellenius et al., 2017)

Soil Profiling:

In-Situ Tests
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1- Background 2-Databases 3- Advancements 4- Prospects

❖ Urmia Lake Causeway 
(Eslami et al., 2011, 2019 & 2024) 

Soil Profiling:

In-Situ Tests

a) Location, b) Longitudinal view of the causeway

(a) (b)

❖ 19 spans

❖ 100 m in length for the main span

Long Piles & 
Super Soft 
Deposits

• Reducing the proposed route from 300 km to 120 km,

• Total length of 1260 m
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1- Background 2-Databases 3- Advancements 4- Prospects

❖ Urmia Lake Causeway 
(Eslami et al., 2011, 2019 & 2024) 

Soil Profiling:

In-Situ Tests

a) Sensitivity log, b) Typical CPT logs

(b)(a)
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1- Background 2-Databases 3- Advancements 4- Prospects

❖ Urmia Lake Causeway 
(Eslami et al., 2011, 2019 & 2024) 

Soil Profiling:

In-Situ Tests

CPT test soil profiling
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Interaction of Superstructure & Substructure
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Foundation elements or systems are structural units that transfer various load combinations from the

superstructure to the underlying geomaterials. Foundation units may tolerate the loads individually or

by contribution of other elements such as basement walls, floors, or slabs (Eslami et al., 2020).

1- Background 2-Databases 3- Advancements 4- Prospects
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Foundation 
Engineering

✓ Soil-Structure Interaction (SSI)
✓ Load Transfer 
✓ Serviceability

✓ Ground Improvement
✓ Excavation & Support
✓ Groundwater Management

✓ Materials
✓ Methods
✓ Buildability

Constructional 
Engineering

1- Background 2-Databases 3- Advancements 4- Prospects
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Eslami et al. (2020):

• Bearing Capacity

• Serviceability 

• Structural Design

• Stability Control

• Full or Model Scale Testing

• Constructional Aspects

• Durability 

• Economic Requirements

Fellenius (2015): The analysis and design of foundations are an iterative and interactive,

affected by geotechnical capacity, structural capacity and settlement requirements.

Major Analysis & 

Design Requirements

1- Background 2-Databases 3- Advancements 4- Prospects

Foundation 

Engineering Tools

Salgado (2008): 

• Soil & Rock Mechanics

• Codes & Standards

• Experience & Empiricism

• Publications: Where to Go for Help

• Conferences & Short Courses

• Computers
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• Embedment Depth

Current categories of foundations

(Eslami et al., 2020)

✓ Shallow Foundations (a)

✓ Shallow + Soil Improvement (b)

✓ Semi-deep Foundations (c)

✓ Deep Foundations (d)

(a)
(b)

(c)
(d)

Foundations Classification

1- Background 2-Databases 3- Advancements 4- Prospects
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Foundations Classification

• Form & Function

✓ Linear (1D) Foundations (a)

✓ Planar (2D) Foundations (b)

✓ Volumetric (3D) Foundations (c)

(Eslami et al., 2025)

Groute

d Mass

(b)

(a)

(c)

1- Background 2-Databases 3- Advancements 4- Prospects



Prevailing External Load Transfer Mechanism

(Eslami et al., 2025)

1- Background 2-Databases 3- Advancements 4- Prospects

Prevailing external load transfer mechanism of various types of foundations 
regarding form: (a) linear, (b) planar, and (c) Volumetric (Eslami et al., 2025)

17
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Foundations Classification

(Eslami et al., 2025)

1- Background 2-Databases 3- Advancements 4- Prospects

• Vector-acting Foundations (a)

• Section-acting Foundations (b)

• Surface-acting Foundations (c)

• Block-acting (Hybrid) Foundations (d)

• Load Transfer System

(a) (b)

(c)
(d)

Foundations Frequency 
(Eslami et al., 2025)



1- Background 2-Databases 3- Advancements 4- Prospects

Case-Based Implementation (Eslami et al., 2025)
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1- Background 2-Databases 3- Advancements 4- Prospects

2. In-Situ Tests Application

3. Static Load Test

5. Numerical & Laboratory Modeling

4. Dynamic Analysis & Load Test

Common Approaches for 

Bearing Capacity of Deep Foundations

1. Static Analysis
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1- Background 2-Databases 3- Advancements 4- Prospects

𝐫𝐭 = 𝐍𝐭 × 𝛔𝐳=𝐃𝐟
′

𝐫s= β × 𝛔𝐳−𝐚𝐯𝐠
′

𝛔𝐙=𝐃𝐟
′ is the effective vertical stress at depth  𝐙 = 𝐃𝐟

The values of 𝛃 and 𝐍𝐭 are as given in Table

Static Analysis: Unified Pile Design (CFEM)
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1- Background 2-Databases 3- Advancements 4- Prospects

Capacity: In-Situ Tests 

(CPT/CPTu)

List of common CPT- and 
CPTu-based methods for 

pile bearing capacity

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)
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1- Background 2-Databases 3- Advancements 4- Prospects

Single Pile Settlement 

(Vesic, 1977)
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1- Background 2-Databases 3- Advancements 4- Prospects

Simple model to estimate pile group settlement 
proposed by Terzaghi and Peck (1948)

Unified approach: load, resistance, and 
settlement distribution along depth

(Fellenius, 2015)

Settlement & Resistance Distribution; Pile Group
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A Few Latest developed Databases on Foundations

❖ 98 cases of steel and concrete pilesBriaud and Tucker (1988)

❖ 95 records of axial load testing on bored pilesAlsamman (1995)

❖ 102 cases from 40 sites and 13 countriesEslami and Fellenius (1997)

❖ 35 cases of prestressed square concrete pilesAbu-Farsakh & Titi (2004)

1- Background 2-Databases 3- Advancements 4- Prospects

❖ 77 records of driven piles in sands UWA (Lehane et al., 2005) 

❖ 27 cases of PLT and Footings with CPT recordsEslami & Gholami (2006)

❖ 1000 records of deep foundations (German Method)Kempfert & Becker (2010)

❖ 46 cases of testes spread footings and CPT profilesEslami & Valikhah (2019)
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Unicone Database (Eslami & Fellenius, 1997) 

1- Background 2-Databases 3- Advancements 4- Prospects

• Total of 150 records of pile tests and adjacent CPT/CPTu profiles
• 102 Cases for method development



27

Unicone Database (Eslami & Fellenius, 1997) 

1- Background 2-Databases 3- Advancements 4- Prospects
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AUT:Geo-CPT&Pile Database (Eslami et al., 2015 - 2025) 

• 600 Records of pile axial loading tests along with adjacent CPT/CPTu profiles
• Digitizing load-displacement diagrams derived from loading tests and CPT 
• Soil Properties

• Includes a wide range of clayey, silty and sandy soils.
• Classified within three categories: Sandy, Clayey and Mixed soils

GEOTECHNICAL INFORMATION, CPT AND CPTU DATA 

AND PILE LOADING TESTS RECORDS

1- Background 2-Databases 3- Advancements 4- Prospects

Geographical Distribution
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AUT:Geo-CPT&Pile Database (Eslami et al., 2015 - 2025) 

1- Background 2-Databases 3- Advancements 4- Prospects
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AUT: Geo-Marine Database (AUT: GMD) (Eslami et al., 2021 - 2023) 

• 385 Records of CPT/CPTu profiles from 58 sites in 18 countries
• 7000 m of soil profile
• Records from 60 documented sources

1- Background 2-Databases 3- Advancements 4- Prospects

• Sites: Onshore, Offshore and Riverine
• Deposits: Sensitive, Clay, OC Clay, Sand-Gravel & Mixed
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1- Background 2-Databases 3- Advancements 4- Prospects

AUT: Geo-Marine Database 

(AUT: GMD) 

(Eslami et al., 2021 - 2023) 
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AUT: Geo-Marine Database (AUT: GMD) (Eslami et al., 2021 - 2023) 

1- Background 2-Databases 3- Advancements 4- Prospects

The axes and zones for the triangular chart

(Eslami et al., 2016)

The delineated zones for developed 

triangular chart using deltaic deposit 

(Eslami et al., 2022)



Foundation Categories for Database Arrangement

Categories Foundation Types Acronym

A Physical Modeling
I Model-Scale MS

II Plate Load Test (PLT) PLT

B Shallow & Semi-deep Foundation
III Spread Footings SF

IV Semi-Deep SD

C Deep Foundations

V Driven Piles DP

VI Drilled Shafts DS

VII Rock Socketed RS

D Special Deep Foundations

VIII Micro Piles MP

IX Helical & Expanded Piles HP & ExP

X Drilled Displacement Piles DD

E Block & Massive Foundations XI Pile Groups & Piled Raft Foundations PG & PRF

F Rigid Intrusions XII Stone Columns, Deep Mixing & Jet Grouting RISC, RIDM or RIJG

1- Background 2-Databases 3- Advancements 4- Prospects

FELADD: Field Engineered Load And Displacement Database

33



Foundation Categories

1- Background 2-Databases 3- Advancements 4- Prospects

34



Foundation Categories for Integrated Package

1- Background 2-Databases 3- Advancements 4- Prospects

35

Footings: 
100 Cases

Pads: 
50 Cases

Helical Piles: 
120 Cases

DSM & Stone Column: 
90 Cases

Drilled Shafts: 
50 Cases

DD Piles: 
60 Cases

Recent Add-ons

CFA Piles: 
50 Cases
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Piles Ultimate Capacity Criteria

(Moshfeghi & Eslami, 2015)Study No.1

1- Background 2-Databases 3- Advancements 4- Prospects
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Piles Ultimate Capacity Criteria

(Moshfeghi & Eslami, 2015)Study No.1

1- Background 2-Databases 3- Advancements 4- Prospects
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Reliability Assessment of DD Piles

(Moshfeghi & Eslami, 2018)
Study No.2

1- Background 2-Databases 3- Advancements 4- Prospects
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Evaluation results of CPT-based 

methods based on shaft shapes

Reliability Assessment of DD Piles

(Moshfeghi & Eslami, 2018)
Study No.2

1- Background 2-Databases 3- Advancements 4- Prospects
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CPT-Based Load-Displacement of Footings

(Valikhah & Eslami, 2019)
Study No.3

1- Background 2-Databases 3- Advancements 4- Prospects
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CPT-Based Load-Displacement of Footings

(Valikhah & Eslami, 2019)
Study No.3

1- Background 2-Databases 3- Advancements 4- Prospects
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Reliability Appraisal of Static, SPT & CPT 

Methods for Piles Capacity

(Heidarie, Jamshidi, Eslami , 2019)
Study No.4

1- Background 2-Databases 3- Advancements 4- Prospects
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Comparison of Errors

Reliability Appraisal of Static, SPT & CPT 

Methods for Piles Capacity

(Heidarie, Jamshidi, Eslami , 2019)

Study No.4

1- Background 2-Databases 3- Advancements 4- Prospects
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Database Approach for Helical & Expanded Piles

(Rahimi, Eslami & McCartney, 2024)
Study No.5

1- Background 2-Databases 3- Advancements 4- Prospects
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Database Approach for Helical & Expanded Piles

(Rahimi, Eslami & McCartney, 2024)
Study No.5

1- Background 2-Databases 3- Advancements 4- Prospects
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• Depth: 

1- Helicals: 3 to 16 m

2- Others: 8 to 22 m

• Diameter:

1- Helicals:  300 to 900 mm

2- Others: 600 to 1500 mm

Pressure – S/B for helical and expanded piles

Database Approach for Helical & Expanded Piles

(Rahimi, Eslami & McCartney, 2024)
Study No.5

1- Background 2-Databases 3- Advancements 4- Prospects
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Helical Piles: 3 to 6 m Helical Piles: 6 to 12 m

Pressure – S/B for helical piles (3m < Df < 6m) Pressure – S/B for helical piles (6m < Df < 12m)

Database Approach for Helical & Expanded Piles

(Rahimi, Eslami & McCartney, 2024)
Study No.5

1- Background 2-Databases 3- Advancements 4- Prospects
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Soil-Cement Columns Load-Displacement 

(Arjmand & Eslami, 2024)
Study No.6

1- Background 2-Databases 3- Advancements 4- Prospects
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Study No.6
Soil-Cement Columns Load-Displacement 

(Arjmand & Eslami, 2024)

1- Background 2-Databases 3- Advancements 4- Prospects
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• 42 Cases of Soil-Cement Columns

Visualization of the adapted hyperbolic relation depicting load- Δ/D (%) graphs 

for soil-cement columns from the database

Study No.6
Soil-Cement Columns Load-Displacement 

(Arjmand & Eslami, 2024)

1- Background 2-Databases 3- Advancements 4- Prospects
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Ultimate Capacity of Helical Piles via ML

(Eslami, Rahimi & Nobahar, 2024)
Study No.7

1- Background 2-Databases 3- Advancements 4- Prospects



52 Study flow guideline for predicting ultimate load bearing of helical piles

Ultimate Capacity of Helical Piles via ML

(Eslami, Rahimi & Nobahar, 2024)
Study No.7

1- Background 2-Databases 3- Advancements 4- Prospects
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Sensitivity analysis of different machine-based algorithms of test data (features in optimum algorithms)

Ultimate Capacity of Helical Piles via ML

(Eslami, Rahimi & Nobahar, 2024)
Study No.7

1- Background 2-Databases 3- Advancements 4- Prospects
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Data-Centric Approach for Granular Columns
(Arjmand, Eslami, Ebrahimian, Heidari & Ebrahimipour, 2025)

Study No.8

1- Background 2-Databases 3- Advancements 4- Prospects
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Data-Centric Approach for Granular Columns
(Arjmand, Eslami, Ebrahimian, Heidari & Ebrahimipour, 2025)

Study No.8

1- Background 2-Databases 3- Advancements 4- Prospects
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• 44 Cases of Stone Columns

Practical guideline for selecting the best column types under vertical static load 

and improving their performance according to project requirements

Data-Centric Approach for Granular Columns
(Arjmand, Eslami, Ebrahimian, Heidari & Ebrahimipour, 2025)

Study No.8

1- Background 2-Databases 3- Advancements 4- Prospects
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Study No.9

1- Background 2-Databases 3- Advancements 4- Prospects

Load-Displacement Prediction of Helical Piles

(Nobahar, Rahimi & Eslami, 2025)
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Study No.9

1- Background 2-Databases 3- Advancements 4- Prospects

Load-Displacement Prediction of Helical Piles

(Nobahar, Rahimi & Eslami, 2025)
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Study No.9

1- Background 2-Databases 3- Advancements 4- Prospects

Load-Displacement Prediction of Helical Piles

(Nobahar, Rahimi & Eslami, 2025)

Results of predictive model performance metrics

Regression error characteristic (REC) for best feature combination in all MLA
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Study No.10

1- Background 2-Databases 3- Advancements 4- Prospects

Piling in Marine Challenging Conditions

(Ebrahimipour & Eslami, 2024)
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Study No.10

1- Background 2-Databases 3- Advancements 4- Prospects

Piling in Marine Challenging Conditions

(Ebrahimipour & Eslami, 2024)

Soil behavior classification (SBC) of Urmia Lake deposits via a)
Robertson et al. (1986), b) Robertson (1990), c) Eslami &
Fellenius (1997), d) triangular chart (Eslami et al., 2023)

Sensitivity profiles of Urmia Lake deposit via
two approaches (Ebrahimipour & Eslami, 2024)
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Study No.10

1- Background 2-Databases 3- Advancements 4- Prospects

Piling in Marine Challenging Conditions

(Ebrahimipour & Eslami, 2024)

Sensitivity-based reduction factors 
(Ebrahimipour & Eslami, 2024)

Pullout load-displacement of 70 m pile in
disturbed and undisturbed condition
(Ebrahimipour & Eslami, 2024)

Shaft 
Resistance:

Toe 
Resistance:
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Study 

No.10

1- Background 2-Databases 3- Advancements 4- Prospects

Piling in Marine 

Challenging Conditions

(Ebrahimipour & 
Eslami, 2024)

Neutral plane concept (Fellenius, 2023)

Variation of load, resistance & neutral plane
depth through altering the sensitivity for a
typical pipe pile in the Urmia lake: a) reference
condition, b) St = 2, c) St = 4, d) St = 6, e) St =
6.75, f) St = 8 (Ebrahimipour & Eslami, 2024)
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Study No.11

1- Background 2-Databases 3- Advancements 4- Prospects

Piles Capacity Loss Under Dynamic Conditions 

(Eslami, Shadlou & Ebrahimipour, 2025)
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Study No.11

1- Background 2-Databases 3- Advancements 4- Prospects

Piles Capacity Loss Under Dynamic Conditions 

(Eslami, Shadlou & Ebrahimipour, 2025)

Shaft distribution before and after revision based on SRRF

Recalculated

Shaft Resistance:

Toe Resistance:
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Study No.11

1- Background 2-Databases 3- Advancements 4- Prospects

Piles Capacity Loss Under Dynamic Conditions 

(Eslami, Shadlou & Ebrahimipour, 2025)

Total resistance before and after revision in pile cases II.1, VI
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• 70 Cases of Spread Footings

• Constructed in Sand, Clay and Mixed Soils

• Embedment Depths between 0 to 3 m

• Breadth between 0.5 to 2.2 m

Records characteristics distribution

Load-Displacement Appraisal of Spread Footings
(Heidari, Rahimnejad, Eslami, & Ebrahimipour, 2025)

1- Background 2-Databases 3- Advancements 4- Prospects

I. Safety Factor 

Assessment
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Load-Displacement 

Appraisal of Spread 

Footings
(Heidari, Rahimnejad, Eslami, 

& Ebrahimipour, 2025)

1- Background 2-Databases 3- Advancements 4- Prospects

I. Safety Factor 

Assessment



69

Assuming ultimate load at S/B = 5%

Evaluating factor of safety for spread footings based on displacement ratios

Load-Displacement Appraisal of Spread Footings
(Heidari, Rahimnejad, Eslami, & Ebrahimipour, 2025)

1- Background 2-Databases 3- Advancements 4- Prospects

I. Safety Factor 

Assessment
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Load-Displacement Appraisal of Driven Piles

(Eslami & Ebrahimipour, 2024)

1- Background 2-Databases 3- Advancements 4- Prospects

II. Normalized 

Load-Displacement
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• 71 Cases of Driven Piles

• Driven in Sand, Clay and Mixed Deposits

• Embedment Depths between 6 to 56 m

• Diameter between 235 to 914 mm

Load-Displacement Appraisal of Driven Piles

(Eslami & Ebrahimipour, 2024)

1- Background 2-Databases 3- Advancements 4- Prospects

II. Normalized 

Load-Displacement
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Load-Displacement Appraisal of Driven Piles

(Eslami & Ebrahimipour, 2024)

1- Background 2-Databases 3- Advancements 4- Prospects

Hyperbolic trending of load–displacement for dominant factors: a) embedment depth, 
b) breadth, c) surrounding soil type (Eslami & Ebrahimipour, 2024)

(a) (b) (c)

II. Normalized 

Load-Displacement
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(a) (b) (c)

Normalized hyperbolic trending of load-displacement for dominant factors: a) embedment depth,

b) breadth, c) surrounding soil type (Eslami & Ebrahimipour, 2024)

Normalization Approach:

• Load: Brinch-Hansen 80% (1963)

• Displacement: Breadth 

Relative Displacement & Normalized Load:

• 1 % → 0.5 Pu (FS=2)

• 5 % → 0.8 Pu

• 10 % → 0.9 Pu

Load-Displacement Appraisal of Driven Piles

(Eslami & Ebrahimipour, 2024)

1- Background 2-Databases 3- Advancements 4- Prospects

II. Normalized 

Load-Displacement
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General Concept

𝐒𝐭𝐫𝐞𝐬𝐬 (𝛔) =
𝐀𝐱𝐢𝐚𝐥 𝐋𝐨𝐚𝐝 (𝐏)

𝐏𝐫𝐨𝐣𝐞𝐜𝐭𝐞𝐝 𝐀𝐫𝐞𝐚 (𝐀)

𝐒𝐭𝐫𝐚𝐢𝐧 (𝛆) =
𝐃𝐢𝐬𝐩𝐥𝐚𝐜𝐞𝐦𝐞𝐧𝐭

𝐁𝐫𝐞𝐚𝐝𝐭𝐡 (𝐁)

Breadth (B)

PProjected 

Area (A)

Projected 

Area (A)

B

1- Background 2-Databases 3- Advancements 4- Prospects

III. Stress-Strain 

Approach
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1- Background 2-Databases 3- Advancements 4- Prospects

Strain-Based Performance of Drilled Displacement Piles
(Eslami, Ebrahimipour & Mehrazma, 2026)

• 60 Cases of DD Piles: Fundex, De Waal, Olivier,

Berkel D, APGD, Omega, and Atlas

• Installed in Sand, Clay and Mixed Deposits

• Embedment Depths between 6 to 21 m

• Diameter between 356 to 720 mm

Cone penetration test (CPT) qc and schematic pile profile for selected cases

     

          

           

     

     

          

         

      

 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

          

 
 
 
  

  
 

 

        

      

          

         

      

     

          

        

      

                        

                

                        

             

                          

             
                          

                

III. Stress-Strain 

Approach
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Serviceability Limit State (SLS), Non-Linear Elastic: 0.1 → 0.5  to  1 %

Ultimate Limit State (ULS), Plastic: 1 → 5  to  10 %

Operation State, Linear Elastic: 0.01 → 0.1 %

1- Background 2-Databases 3- Advancements 4- Prospects

Strain-Based Performance of Drilled Displacement Piles
(Eslami, Ebrahimipour & Mehrazma, 2026)

Various Criteria

III. Stress-Strain 

Approach
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1- Background 2-Databases 3- Advancements 4- Prospects

Strain-Based Performance of Drilled Displacement Piles
(Eslami, Ebrahimipour & Mehrazma, 2026)

Stress-Strain Trending

Pressure (stress)-relative displacement (strain) diagrams for all compiled cases: a) pmax ≤

10 MPa, b) 10 < pmax ≤ 20 MPa, c) pmax > 20 MPa (Eslami et al., 2026)

(c)(b)(a)

III. Stress-Strain 

Approach
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1- Background 2-Databases 3- Advancements 4- Prospects

Strain-Based 

Performance of Drilled 

Displacement Piles
(Eslami, Ebrahimipour 

& Mehrazma, 2026)

• Embedment Depth

• Pile Breadth

• Surrounding Deposit:

(Shaft and Toe)

Dominant Factors 

Appraisal

III. Stress-Strain 

Approach
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1- Background 2-Databases 3- Advancements 4- Prospects

Pressure (Stress, 𝛔) – relative displacement (Strain, ε) diagrams for various foundations

Stress – Strain Comparison for Various Foundations

Strain-Based Performance of Drilled Displacement Piles
(Eslami, Ebrahimipour & Mehrazma, 2026)

III. Stress-Strain 

Approach
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