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an =pi.0 (cantilever)

Fop = 2.0 (propped)
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CIRIA 104.

tan o4 = tan ¢/ Fg
SENC” / Fo

Cud = Cu / FSu
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CIRIA 104:
gives values of F.




SE!:GCWr@s MWVethod 1

1

F

Factor(s) of safety applied
+

Embedment reduced for equilibrium
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r' crges =VMethod 2

Factor(s) of safety not applied
+

Embedment reduced for equilibrium
+

Moment/shear multiplied by 1.4-1.6

(typically 1.5)
\V




vy = 20 kN/m?
0 =29 deg
c =5 kPa
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Example C3

i'

1

D N standard Embedment

_ (m)
CRP2 19.8

p

BSPH Fi 14.6
CIRIA104 F, 16.5
CIRIA104 F e

S

*after multiplication by 1.5




aining wall codes

BSP Pocket Book_
. Piling Handbook |
... 6th Edition |

... 7th Edition_

... 8th Edition |
cP2 |

BS8002 |

BS8002 (Amd 2) |
CIRIA 104 |

CIRIA RP629 |
ENV1997-1 |
EN1997-1 |

1950




s L
%
\

|

‘-

e fior retaining wall codes

Codes ﬁctice In the 20th Century.
E Olf safety,

Complications

Codes of practice for the 21st Century
BS8002

CIRIA RP629
Eurocode 7/

Conclusions

s




' SéOwoblllzéE' jon factor”

BS8002:

f

tan oy = tan o/ 1.2 or tan ¢,
cqy=cCc/1.20r0

P C, /L5
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stiRImMUm surcharge and

:

INow: red s
below' 3m

Ah - 10% Of hnom

Originally A, = min. 0.5m
Now A, = max. 0.5m
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CIRIA RP629:
tan o4y =tan ¢/ 1.2
GEEC [ 1.2

Gy = CEs
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IAYRP629/5 minimum surcharge
egdl Excavation

e

1

10 kPa b | .
redlc

walls
below 3m

Ah - 10% Of hnom

Ah = max. 0.5m
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IFOCOdE programme

-
ElRdesign
: CtIORSs Gn structures
EUrocode Ign off concrete structures

Eurocgj@v [DEsign off steell structures

EUrecoded = Design| off composite steel and concrete structures
Eurecode 5 - IDesign off timber structures

Eurocode 6 - Designi of masonry structures

Eurocode 7 - Geotechnical design

Eurocode 8 - Designi of structures for earthquake resistance
Eurocode 9 - Design of aluminium structures




J/ance ofi Eurocode 3 Part 5 to
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E5 aavice enrdurability
Alleys astic design
Gopgdisimmary ofi various ground models:

D
o) |
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LimIceanrtnrpressures

Subgrade reaction
Fully numerical (finite element)
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CM ptechnical design

; General rules
1995
EN eceed 20037

|
‘

Part Z:IDEesignl assisted by laboratory testing
ENV isstied April' 1999

Part 3 Design assisted by field testing
ENV issued July 1999




ENV1997-100

BRAFT O DEVRLOPFMERT Y ENY

Eurocode T7: : General
Geotecugon crsgn : Basis of geotechnical design
: Geotechnical data

: Supervision of construction,
monitoring, and maintenance

: Fill, dewatering, ground
improvement, and reinforcement

: Spread foundations
: Pile foundations

Part 1. Genersl roles

(together with United Kingdom
National Application
Docuament)

: Retaining structures
: Embankments
Annexes
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E ror“r de / a commentar
~ A - y

Eurocode 7
comments ary,

A. Fundamentals

. Important features of
Eurocode 7 Part 1

C. Clause-by-clause
commentary

D. The way ahead
E. Worked examples

Written by:
Dr Brian Simpson (Arups) &
Richard Driscoll (BRE)

W B D e ElieTE




& Eric R. Farrell

st Geotechmcal

“h Design to
\ g

% Eurocode 7
- P

i;$m

: Introduction
: Basis of geotechnical design
: Geotechnical investigations and

geotechnical data

: Supervision of construction,

monitoring, and maintenance

: Fill, dewatering, ground

improvement, and reinforcement

: Spread foundations

: Pile foundations

: Retaining structures

: Embankments and slopes

Written by Drs Trevor Orr and Eric

Farrell (Trinity College, Dublin)




=N1997-1:200x
-

TAEAFT IOK DEVELOIFMERNT l"m:rf;‘"‘ i : Genera I
2: Basis of geotechnical design
Eurocode 7: : Geotechnical data

Geotechnical design N g
: Supervision of construction,
(together with United Kingdom m0n|t0r|ng, and malntenance

National Applicati . :
Bocamea® s : Fill, dewatering, ground
iImprovement, and reinforcement

: Spread foundations
: Pile foundations

: Anchorages

: Retaining structures

Part 1. Genersl roles

10: Hydraulic failure
11: Overall stability
12: Embankments
Annexes
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gl Coplanlissien
Irective 89/106/EEC on construction projects

CouneiltDi ves /1/305/EEC & 89/440/EEC on public
Weo

EUropean Ereénlirade; Asseciation

Eurepean’ Committee for Standardization (CEN)

Technical Committee CEN/TC250 Structural Eurocodes
Standing Committee SC/ Geotechnical design

EN 1990 Foreword




eithemoy publication of an identical text

Or' BYAEREBRSEment

Confilicting national standards shall be
withdrmawn

EN 1990 Foreword
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IE}CONECEPL
IS CONj IBIIWIth a partial factor method

PrinciplEsiand application rules

Characteristic material properties

3/ designi approaches

Compromise between UK/Denmark, France, &
Germany

EN 1990 Foreword
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application rules - 1

‘-

IPIes

en

atements and definitions for which there
IS NO alternative
Réﬁ

ements and ana
alternatVers permittec

ytical models for which no
unless specifically stated
Principles are identified by the letter P following
the paragraph number

EN 1990 §1.4



'@g@blirﬁﬁon rules - 2

geognized rules which follow the
princpIEskenal satishy their requirements

Iti imIssible to use alternative design rules
from these given inf EN 1990, provided they:
accord with the relevant principles

achieve at least equivalent resistance, serviceability, and
durability as the Eurocodes

EN 1990 §1.4
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E s

enradesigningreonstrtiction works, the following
nallfoe veriried:

EQU @SS

(0)

tatic equilibrium, in' which the strength of
iGRfmaterialsior ground are not governing

STR=Nnternalifailure of the structure or structural elements,

I Whichrtigerstrength off construction materials or excessive
deformation of the structure governs

GEO - failure or excessive deformation of the ground, in
which the strengths of soil or rock are significant

FAT - fatigue failure of the structure or structural elements

EN 1990 §6.4.1



‘throughicor@lation, theory, or empiricism

(P) aracteristic value of a soil or rock
parametersiall be selected as a cautious
estimate of the value affecting the occurrence of
the limit state

EN 199/-1 §2.4.4.2




Laboratory and field test results

‘“eory/correlation/empiricism

,‘ Values of ground properties

N

Cautious Characteristic value

estimate
\D‘artial factors

Design value
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| Action

Variable

Permanent

Unfavourable
Favourable
Unfavourable

Favourable

_ FACLOKSIGIINECHONS Ye)/effects (v)

-
Symbol

EQU STR/GEO

EN 199/-1 (Draft G, Feb 2001 + UK modification) A.1.1 & A.2.1
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- | Ground property

Shearing resistance

Undrained strength

Symbol

Yo 1.25

Effective cohesion Ve 1.25

Yeu 1.4

Unconfined strength You 1.4

Unit weight Yo 1.0

_rS (Ym)

EQU

STR/GEO

1.0

1.0

1.0

1.0

1.0

EN 1997-1 (Draft G, Feb 2001 + UK modification) A.1.2 & A.2.2



| Resistance ' STR/GEO
R2
Bearing capacity : 1.0

Sliding resistance : 1.0

Earth resistance : 1.0

EN 1997-1 (Draft G, Feb 2001 + UK modification) A.2.3.2.1
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appreach

ethod from ENV 1997-1
o] f
SEP

aterialifactor approach using two
Design ap

ecombinations of partial factors
Proach 2
|.oadl anc

iesistance factor approach
Design approach 3
Load anc

material factor approach

EN 199/-1 Annex A
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liactors fieoESiiRiand GEO limit states:
beprs AT+MI+R1

actions

C ation 2: A2+M2+R1
y = 1.0/6n ground properties
But Tor piles and anchorages...
Combination 1: Al+M1+R1
v = 1.0 on actions

Combination 2: A2+(M1 or M2)+R2
v = 1.0 on resistances

EN 199/-1 Annex A




_5):

action effects and resistances

BUtNGRSsIopEs and overall stability...
Combination 1: A2+M2+-R1 (same as DA1)
v > 1.0 onjactions and ground properties

Combination 2; (Al or A2)+M2+R1
v = 1.0 on ground properties

EN 199/-1 Annex A




W flactors for SR and GEO [imit states:
ombinetionr L (Al or A2)+M2+R1

= 0rerstructural actions only (A1)
=N 0ion ground properties

-?;gig pproachi 3™

1

EN 199/-1 Annex A
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CQQUngtruﬁural forces
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i

Factor(s) of safety applied
+

Embedment reduced for equilibrium
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Vm thV'COdes

1

‘v%o etermining structural forces
[Nttiesagreement in end results

2 15t Century’ codes
Factor on strength preferred in UK

Logical frameworks for the design of geotechnical
structures

Eurocode 7 offers prospect of a universal design
approach based on sound engineering principles
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