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DESIGN EXAMPLES

Introduction

[bookmark: _GoBack]The present design examples are prepared within the framework of the ETC3 International Symposium that takes place in Leuven (Belgium), 28th – 29th April 2019.  

Participants are asked to determine the pile capacity of a single pile, axially loaded under compression, according to the calculation methods commonly used in their country.  Only the geotechnical aspect (bearing capacity) is considered, the structural aspect is disregarded for this exercise.

The aim is to focus on the approach (understanding the process), not on the final result.

The following results are requested :
· Characteristic value (un-factored) and ULS-value (factored) of the pile resistance
· SLS (no load-settlement, only SLS capacity)
· Factors to apply on the loads


To facilitate the analysis of the ULS-results, please fill in the table “ETC3 Design examples - Table.xlsx” and join it to your answer.

Please send your answers to monika.de.vos@bbri.be before 20th February 2016.

Thank you for your contribution !








Example 1
Source : Based on a real project.
General data
The site is situated in an urban area in the middle of Sweden.
Railway bridge abutment of 8 m x 4.50 m, 22 piles.
Pile data
	Pile
	Type
	Section
	Pile head/base level

	P1
	Concrete precast driven
	270 x 270 mm
rock shoe tip : diam. 60 mm
	head : +2.00 m
base : -7.35 m


Consider a vertical pile (which is not the case in the real project).
Soil data
	Layer
	Level
	Soil

	L1
	+3.95 - +3.15 m
	Fill (mostly sand and gravel)

	L2
	+3.15 - +2.00 m
	Stiff clay (dry clay over the groundwater table)

	L3
	+2.00 - -6.50 m
	NC very soft clay (cu,min = 9 kPa)

	L4
	-6.50 - -7.00 m
	Hard till (very dense moraine). Extremely compacted friction material.

	L5
	-7.00 - ... m
	Bedrock, granite (normally, for intact rock : qu = 200 MPa)


Soil investigation
Soil investigation is situated at the location of the considered bridge abutment (n° 6) and at the location of the bridge abutment on the opposite side (n° 7), at 27 m distance.  Results are given in Example 1 - Info.pdf. 
	Type
	Number (abutment 6 / abutment 7)

	Soil sampling (Kv) + laboratory tests : fall cone test --> cu and other soil parameters (sensitivity, density, water content)
	0 / 1

	Vane shear test (Vb) --> cu
	1 / 0

	Soil-rock probing test (JB2 or JB-tot)
	2 / 1

	Weight sounding (Vim)
	1 / 1


Dynamic load tests
4 piles of bridge abutment 6 are submitted to a dynamic load test.
Results are given in Example 1 - PDA.pdf.
Remarks
First, predict the pile capacity, based on the soil investigation, and then determine the pile capacity, based on the dynamic load test results (design based on pile load tests).

Example 2
Source : BBRI research project on screw piles.
General data
The site is situated in Sint-Katelijne-Waver (Belgium), 20 km north of Brussels.
Surface of the site = surface of the construction : 36 m x 18 m.
Construction : building (stiff structure, 20 piles).
No additional surface load to be considered (no negative skin friction).
Pile data
Two pile types have to be considered :
	Pile
	Type
	Section
	Pile base depth

	P1
	Bored pile*
	diam. 900 mm
	11.70 m

	P2
	Displacement screw pile (no soil excavation)
	diam. 410 mm
	11.70 m


* Executed with bentonite suspension and temporary casing on the first 3 m.  If this is not common practice in your country, please indicate what is common practice in your country and what is the influence on the calculated bearing capacity ?
Soil data
	Layer
	Depth
	Soil

	L1
	0.00 – 1.00 m
	Fill

	L2
	1.00 – ... m
	Tertiary over consolidated stiff clay (Boom clay)


Groundwater
At 1.00 m depth.
Soil investigation
	Type
	Number
	Digital data

	CPT-E*
	3
	Example 2 - CPT-E.xls

	PMT*
	2
	Example 2 - PMT.xls

	SPT*
	2
	Example 2 - SPT.xls

	Boring** with undisturbed soil sampling + laboratory tests
	1
	Example 2 - Grain size distribution.pdf
Example 2 - Triaxial & laboratory tests.pdf


*	well distributed over the site surface
**	centrally on the site

Soil investigation is performed before the execution of the piles.
If soil data needed below 14 m : consider the same average values as for the layer from 11 to 14 m.
OCR : not available – to be determined from the given data.


Example 3
Source : Research project GECKO.
General data
The site is located in Coudekerque (France), near Dunkerque.
Surface of the site = surface of the construction : 13 m x 8 m.
Construction : building (stiff structure, 6 piles).
No additional surface load to be considered (no negative skin friction).
Pile data
	Pile
	Type
	Section
	Pile base depth

	P1
	CFA
	diam. 520 mm
	12.00 m


Soil data
	Layer
	Depth
	Soil

	L1
	0.00 – 0.80 m
	?

	L2
	0.80 – 3.20 m
	Quaterny silty sand and sandy silt

	L3
	3.20 – 8.60 m
	Quaterny dense sand

	L4
	8.60 – ... m
	Quaterny very dense sand


Groundwater
At 1.60 m depth.
Soil investigation
	Type
	Number
	Digital data

	CPT-U*
	1
	Example 3 - CPT-U.xls

	PMT*
	1
	Example 3 - PMT.xls

	Boring* --> Laboratory tests
	1
	Example 3 - Laboratory tests.pdf


*	centrally on the site

PMT is performed before the execution of the piles ; CPT is performed after the execution of the piles.
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