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Select wall type and censtruction method / sequence

v

Estimate ground movements due io wall
installation from Table 2.2 and
Figures 2.8 and 2.9
* H
Determine wall E/, Select h, calculate system
sliffness from Box 2.4
Estimate ground surface ‘ o
movements from : -
~Table 2.4 H Le‘g:fd
el +
- Figures 2,11 and 2.12 fixity depth
Estimate wall deflections from:
‘ . Add ground movements due to filever wall
- Section A2.3 (Appendix 2) d : :
- Figures 2.13, A21 and A2.2 wall installation to detemine
(A " tetal ground surface
ppendix 2)
movements
Plot contours of ground surface
movements
Are wall deflections and ground Yes
surface movements > Accepl design
acceptable?
No
Re-appraise design c it 1
-change i arry out mare complex
- change wall E/ anatysis
1 v
Compare results with menitored
comparable construction
Are wall deflections and ground Yes | .
No movements acceptable ? Acceptdesign

Figure 2.14 l Procedure for prediction of wall deflections and ground surface movements

Estimates of wall deflections and associated ground surface movements should
follow the procedure shown in Figure 2.14. Case-history-based empirical methods
of prediction are to be preferred to use of complex analyses, unless such analyses
are first “calibrated” against reliable measurements of well-monitored comparable
excavations and wall systems. Table 2.4, in conjunction with Figure 2.11, can be used
to estimate ground surface movements associated with walls wholly embedded in stiff
clay. Figure 2.12 can be used for walls wholly embedded in sands. Preliminary
estimates of wall deflection can be obtained from Figure 2.13 and from Section A2.3 in
Appendix 2. This will depend upon the system stiffness, p,, and the factor of safety
against base heave. System stiffness is defined in Box 2.4. The reader is referred to
CIRIA publication C517 (1999), Appendix 4, for a good definition and explanation of
base stability.
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(b) Vertical movements

Key:
Site | Wall Type

CPW: Contiguous bored pile wall
SPW: Secant bored pile wall

See Appendix 2 for details of
case histories

X Bell Common | SPW

# East of Falloden Way (1) | CPW
e Hackney Wick | SPW

< Rayleigh Weir | CPW

« Walthamstow (1) | CPW

1 Ludgate Place | CPW

63 Lincolns [an Field | SPW
Bell Common | SPW
Blackfriars 1 | SPW

Blackfriars 2 | SPW

British Library Euston | SPW
East of Falloden Way (1) | CPW
Hackney Wick | SPW

Helborn Bars | SPW

Leith House | CPW

Linsey House | SPW

New Palace Yard | CPW
Peterborough Court | SPW
Rayleigh Weir | CPW

Vinters Place north east wall | SPW
Vinters Place north wall | SPW
Walthamstow (1) | CPW

~ 0 R ¢ w e T4 %0 ¥EHXREX S S

Figure 2.8 ‘Ground surface movements due to bored pile wall installation in stiff clay
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Figures 2.8 and 2.9 show the combined data collated from Clough and O’Rourke (1990),
Thompson (1991), Carder (1995) and Carder et al (1997) and can be used to estimate
ground surface movements arising from the construction of bored pile and diaphragm
walls embedded in stiff clays. Table 2.2 summarises the magnitude and extent of the
monitored ground movements for walls installed under conditions of good workmanship.
The data presented in Figures 2.8 and 2.9 are relatively limited, particularly measurements
of horizontal movements for walls. Ground movement estimates based on Figures 2.8
and 2.9 and Table 2.2 should therefore be treated as indicative only. At locations where
such movements are of importance, appropriate instrumentation should be installed
and the ground movements monitored accordingly.

Ground surface movements due to bored pile and diaphragm wall installation in stiff clay

Wall type Horizontal movements Vertical movements
Surface Surface
movement Distance behind wall to movement Distance behind wall to
at wall negligible movement at wall negligible movement
(per cent of  (multiple of wall depth) (per cent of (multiple of wail depth)
wall depth) wall depth)

Bored piles

Contiguous 0.04 1.5 0.04 2
Secant 0.08 1.5 0.05 2
Diaphragm ’

walls

Planar 0.05 1.5 0.05 1.5
Counterfort 0.1 1.5 0.05 1.5
Notes

1. Maximum surface movement occurs close to the wall and is calculated as a percentage of the
pile depth/diaphragm wall trench depth, as appropriate.

2. Extent of movement is calculated non-dimensionally by dividing by the pile depth/diaphragm
wall trench depth, as appropriate

Ground movements arising from excavation in front of wall

Ground movements associated with excavations comprise “global” and “local”
movements. Global movements are caused by elastic movements in the ground,
whereas local movements are concentrated and plastic and arise as the soil approaches
its limiting strength. Movements induced by the excavation are made up of the response
to the removal of lateral support to the sides of the wall and the response to the removal
of the vertical load at the base of the excavation.

CIRIA C580



Date Job no. Sheet
AlanBaxter oV 2ol5

Engineer % 17% Z /3
75 Cowceross Street [#]
London EC1M &EL Checked by
tel 0207250 1555 ‘;gé
email abaialanbaxter.co.uk Project
www.alanbaxter.co.uk . ) g i

ELULERDALE JoPD

= MoVEminT Qs 70 ExcAvATIon,
ASSUME et SLOPoRT  STHFNMESS As Tém PoRARY  fFoms
INSIRLLED  EYFaRE PERMNMENT PEZPS (CLAFRS) AT AL/
levie "

[TAgee 2-37]

-,

£ = g~ o 7ok P - ‘ > oy o - - =
LEFTH  OF | &30 EAY AT ST (TASEL o Frtey 7.7}

-

T&’/smy@ Fl | MyEMENT PukE 79 ExrACATIon” |
!LF.'A((, aF WAL e 5~ /f‘/?/ZfW?W(, (> Mm l VEPT KAl ( rne Y
] | . AN - L
L I | &) I2-0 f 2.%

| / /& | 4,/

1 5 | lo-] | 6-2

| Io ‘ 2.3 f 5.2

; )5 64 | 33,

: £ 4.5 | /-5

. | 26 | C7

; 3. | 08 f O

| 53 O i O

‘ f

LISTANCE BEMInD WALL To NEGLIGIUE HARIZon TAL. A Tow & A2 T~
= Y = %24-\

DISTANEE  BEHIWD WALl TO  AEELIGI80S VERTICAL. Mo e T
c 35x § = Z&n

©COPYRIGHT Alan Baxte Limited is 2 Limited Compar.. regisiared in England and ~ales, number 06005 3 Regisiared il = 2c ab e,



Licensed copy:Alan Baxter & Associates, 25/02/2014, Uncontrolled Copy, © CIRIA

Support stiffness categories (Carder, 1995)

Support stiffness Description/examples

High Top-down construction, temporary props installed before permanent props
at high level

Moderate Temporary props of high stiffness installed before permanent props at low
level

Low Cantilever walls, temporary props of low stiffness or temporary props

installed at low level

Table 2.4 summarises the magnitude and extent of the monitored ground surface
movements due to excavation in front of bored pile, diaphragm and sheet pile walls
wholly embedded in stiff clay under conditions of good workmanship. The case history
data, upon which Table 2.4 is based, relate to excavations that range in depth from 8 m
to 31 m, have a factor of safety against base heave in excess of 3 and where walls are
wholly embedded in stiff clay.

Table 2.4 Ground surface movements due to excavation in front of bored pife, diaphragm wall
and sheet pile walls wholly embedded in stiff clays

Movement type High support stiffness Low support stiffness
(high propped wall, top-down (cantilever or low-stiffness temporary
construction) props or temporary props installed at
low level)
Surface Distance behind Surface Distance behind
movement at wall to negligible movement at wall to negligible
wall movement wall movement

(per centof max  (multiple of max  (per cent of max  (multiple of max
excavation depth) excavation depth) excavation depth) excavation depth)

Horizontal 0.15 4 0.4 4
Vertical 0.1 3.5 0.35 4
Notes

1. Maximum surface movement occurs close to the wall and is expressed as a percentage of
maximum excavation depth in front of the wall.

2, Extent of movement is calculated non-dimensionally by dividing by maximum excavation
depth.

Movements exclude those arising from wall installation effects.

Movements correspond to good workmanship and to walls wholly embedded in stiff clays
retaining stiff clays or competent soils.

5. Movements will be greater where soft soils are encountered at formation level; see Appendix 2.
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Horizontal movement / max excavation depth (%)

Settlement / max excavation depth (%)

Distance from wall / max excavation depth
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(b) Vertical movements

Key:
Site | Wall Type

CPW: Contiguous bored pile wall
SPW: Secant bored pile wall
DW: Diaphragm wall

KP: King post wall

See Appendix 2 for details of case histories
A406/A10 Jn | DW .
Bell Common | SPW

Britanic House | DW

British Library Euston | SPW

East of Falioden Way (1) | CPW

East of Falloden Way (2) | DW
Hackney Wick | SPW

Limehouse Link | DW

Lion Yard | DW

Neasden | DW

New Palace Yard | DW

Rayleigh Weir | CPW

Reading | DW

Walthamstow (1) | CPW
Walthamstow (2) | DW

Waterloo Intl Terminal | DW

YMCA | DW

L e+ BB Y XS

“ e e me o oed

1st Nat'l Bank | KP

Belt Common | SPW

British Library Euston | SPW
Brittanic House | DW

Churchill Square | CPW
Columbia Center | KP

East of Falloden Way (1) | CPW
East of Falloden Way (2) | DW
Houston Bldgs | KP

Lion Yard | DW

Neasden | DW

New Palace Yard | DW
Rayleigh Weir BP | BPW
Reading | DW

State Street | DW
Walthamstow (1) | CPW
Walthamstow (2) | DW

YMCA | DW

e du N+ FQHREXC

e~

Ground surface movements due to excavation in front of wall in stiff clay

CIRIA C580
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(b) Influence of horizontal strain on AL / ¢ ¢) Relationship between damage category and
Zim ip gory
(after Burland, 2001) deflection ratio and horizontal tensile strain for

hogging for (L/H) = 1.0 (after Burland, 2001)

By adopling values of g associated with the various damage catgories given in Table 2.5, Figure (b) can be developed into an
interaction diagram showing the relationship betwsen 4/l and &, for a particular value of L/H Figure (c) shows such a
diagram for (L/H) = 1.0.

Figure 2.18 Rejationship between damage category, deflection ratio and horizontal tensile strain
(after Burland, 2001)

e

Reinforced concrete-framed structures are more flexible in shear than are masonry structures
and are consequently less susceptible to damage. Nevertheless, for the purposes of a stage 2
assessment of potential damage, all structures should be treated as masonry structures.

Procedure for stage 2 damage category assessment

The following steps should be undertaken in making a stage 2 assessment of the damage to
a structure:

(i)  establish L and H for the structure (see Figure 2.18(a) for definitions of L and H)
(i)  determine (L/H)

(iii) determine relationship between (A/L) and g, for the required (L/H) from Figure
2.18(b) for g, values from Table 2.5

(iv) estimate vertical and horizontal ground surface movements in the vicinity of the
structure from Figure 2.14

(v)  determine (A/L) and g, (= §,/L) where &, is the horizontal movement

(vi) estimate damage category from the relationship between (A/L) and &, established
from step (iii} above.

CIRIA C580





