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Ground Movement Calculations for Proposed Basement at 51 Calthorpe Street

Ground movement estimates have been made using the guide CIRIA C580
Embedded Retaining Walls Guidance for Economic Design, Gaba et al., CIRIA,
2003. Some tables and graphs are reproduced in the calculations.
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Subject: GROUND MOVEMENT ASSESSMENT Made by: PMO

Date:

Date:

GROUND MOVEMENT ASSESSMENT
THE CIRIA GUIDE C580 HAS BEEN USED TO ESTIMATE GROUND MOVEMENTS FOLLOWING THE
METHODOLOGY OUTLINED IN SECTION 2.5.4. THIS IS SUMMARISED IN BOX 2.5 BELOW.

Box 2.5 Procedure for stage 2 damage calegory assessment

The followng steps should be undertaken 1n making a stage 2 assessment of the damage to
a structure:

(1)  establish L and A for the structure (see Figure 2.18(a) for defimtions of L and H)

(u) determine (L/H)

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

(1v) estimate vertical and honzontal ground surface movements 1n the vicumty of the
structure from Figure 2.14

(v)  determne (A/L) and ¢, (= 6,/L) where &, 15 the honizontal movement

(vi) estimate damage category from the relatonship between (A/L) and & established
from step (1) above.

GROUND MOVEMENTS DUE TO PILE INSTALLATION

THE WALL COMPRISES A CONTIGUOUS PILE WALL WITH REINFORCED CONCRETE LINER WALL. THE DEPTH
OF PILES IS 10m. HORIZONTAL AND VERTICAL MOVEMENTS ARE CALCULATED USING THE TABLES AND
FIGURES IN SECTION 2.5 OF CIRIA C580.

GROUND MOVEMENTS FROM EXCAVATION IN FRONT OF WALL

CIRIA C580 GIVES GUIDANCE ON ESTIMATING GROUND MOVEMENTS DUE TO EXCAVATION IN FRONT OF
A WALL IN SAND ON FIGURE 2.12. HOWEVER, MOST OF THE DATA FOR THIS GRAPH COMES FROM EITHER
KING POST OR SHEET PILED WALLS. IN THE CASE OF 51 CALTHORPE STREET, WHICH HAS CONTIGUOUS
PILED WALLS AND UTILISES TOP-DOWN CONSTRUCTION, EXAMINING THE DATA FOR THE DIAPHRAGM
WALL CASE, WHICH BEST MATCHES WITH THE CASE AT 51 CALTHORPE ST, THE CURVE OF GROUND
MOVEMENTS ACTUALLY FITS VERY CLOSELY TO THOSE ASSOCIATED WITH EXCAVATING IN STIFF CLAY, AS
PER FIGURE 2.11. THEREFORE, THE VERTICAL MOVEMENTS DUE TO EXCAVATING IN FRONT OF THE WALL
HAVE BEEN ASSESSED USING ONLY FIG. 2.11, ).E. ASSUMING EXCAVATING IN STIFF CLAY.

REFER TO PAGE P/7 FOR FURTHER DETAILS.
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Horizontal Movement Due to Bored Piles CenTTouovs PR AAL

Depth of bored Piles = 10m

pile depth diaphragim watl wench deptlh. as appropriate

[

wall trench depth. as appropriate

Table 2.2  Ground surface movements due to bored pi'e and disphragm wall instaifation in stiff clay
Wall 1vpe Hovlzental movenents Vertical inovements
Surface Surface
movement Distance behind wall to  movement Distance behind wall to
at wall negligible movemnent at wall negligible movement
(per centof  (nwluple of wall depth)  (perceni of  (mltiple of wall depth)
wall depth) wall depth)
Bored piles
[ Contiguois 0.04 1.5 004 2 I'
Secant 0.08 1.5 0.058 al
Diaphragin
walls
Planar .08 1.5 0.05 L5
Counterfort 0.1 1.5 0.05 1.5
Notes

1. Maxumam surface moveinent occurs close to the wall and 1¢ calculated as a percentage of the

Extent of movement is calenlared non-dimensionally by dividing by the pile depih diaphmam

J

and sheet pile walls wholly embedded in stiff

Table 2.3  Supporn stiffiess categories (Carder, 1995
Suppoat stiffness Description/examples
r_High Top-down construction, tempotary props instatled before permanent props
- __al high level R
Moderate Temporary props of hagh stiffness installed before penmanent props at jon
level
Low Cautilever walls, temporary props of low stiffness or temporary props
installed at low level
Table 2.4 Ground surface movemenis due o excavation in front of bored plle, diaphragm wall

ciays

Movement type| High support stiffuess

-~

Low support stiffness

excavation depth) excavation depil)

(high propped wall. top-down (cantilever or low-stiffness temporary

construction) PrOPS of temprorary props installed at
Iow level)

Surface Distance behind | Surface Distance behind

movement at wall to negligible{ movement at wall to negligible

wall moveinent wall movement

(percentof max  {mmultiple of max | (per centofmax  (multiple of max

excavation depth) excavanon depth)

Horizontal .45 &
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51 CALTHoRPE ST Qra

EXTRACT FRom  CIRTA Ccs8c — TARLE 2.5

CIRIA C580

Pl

RE\}. MA(C{.{‘ 2011_
Stage 1

Ground movements behind the retaining wall should be estimated as described in
Section 2.5.2 assuming greenfield conditions, ie ignoring the presence of the building
or utility and the ground above foundation level, Contours of ground surface
movements should be drawn and a zone of influence established based on specified
settlement and distortion cntena. All structures and utilities within the zone of influence
should be identified.

Stage 2

A condition survey should be carmed out on all structures and utilities within the zone
of influence before starting work on site. The structure or utility should be assumed 1o
follow the ground (ie it has negligible stiffness). so the distortions and consequently the
strains in the structure or utility can be calculated. The method of damage assessment
should adopt the limiting tensile strain approach as described by Burland et al (1977),
Boscardin and Cording (1989) and Burland (2001): see Table 2.5 and Figure 2.18.

Table 2.5  Classification of visible darnage to walls (afler Buriand et al, 1977, Boscardin and
Cording, 1989, and Burland. 2001)

Category of  Description of tvpical damage Approximate Limiting
damage (ease of repair is underlined) crack width tensile strain
(mm) By, (per cent)
0 Negligible Haitline cracks of Jess than abouwt 0.l mmare  <0.1 0.0-0.05
classed as negligible.
I Veryslight Fipe cracks that can egsilv be treated dudng =~ <1 0.05-0.075
ponnal decoration. Perhaps isolated slight

fracture n building. Cracks in external
brickwork visible on inspection.

[

Slight  Cracks casily filled, Redecoration probably <5 0.075-0.15
eauired. Several slight fractures showing inside
of building. Cracks are visible extemnally and
it i to
ensure weathertightness. Doors and windows
may stick slightly.

3 Moderate  The eracks require some opening up and canbe 5-150ra 0.15-0.3
patched bv » mason, Recumrent aracks canbe  number of
masked by suitable linings. Repointing of cracks > 3
external brickwork and possibly a small amount
ickay Doors and
windows sticking. Service pipes may fracture.
Weathertightness often impared.

4 Severe Extensive repair work fnvolving breaking-gut  15-25bwt = =0.3
and replacing sections of walls, especiglly over  also depends
doors and wipdows. Windows and frames on number of
distorted, floor sloping noticeably. Walls leaning cracks
or bulging noticeably. some loss of bearing
beams. Service pipes disrupted.

5 Very severe This requires 0 major repair involying partial or  usually = 25
complete rebuilding. Beams lose bearings. walls but depends
lean badly and require shoring. Windows broken on number of

with distortion. Danger of instability. cracks.

Notes

1. In assessing the degree of damage. account must be taken of 1ts location in the building or
structure,

()

Crack width is only one aspect of damage and should not be used on its own as a direct
measure of it.

63
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Deflection ratie = 1L

(@) Definition of deflect:on ratio

£
-:
2
= '..*E B
=
i)
:
o 01 a2 03
"'hh"um Harizontal stran (%)
(b} Infiuence of harizantal stranon AL 7« {c} Relationship between damage category and
{afier Buriand, 2001) deflection ratio and horizontal tensile strain for

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

By adopling values of ¢ associated with e vanous damage calgerws given n Table 2 §, Figuic {b) can be develaped inlo an
niaraction dagram showang the relationahip batween .17 and g, for & partcular va us of (/0 Figura (c) shows such a
duagram for {L/H) = 10

Figure 2.18 Relationship between damage category, defiaction raho and horzontal tensila strain
(after Buriand, 2001)

Reinforced coucrete-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.

Box 2.5 Procedure for stage 2 damage calegory 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) detesmine relationship between (A/L) and €, for the required (L/H) from Figure
2.18(b) for E, 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 & (= /L) where &, is the horizontal movement

(vi}) estimate damage category from the relationship between (A/L) and &, established
from step (1) above.

CIRIA C580
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