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CONSULTING
ENGIMNEERS LTD
Project: 51 Calthorpe Street BIA Sheet no. of Job No: P12-385
Calc. no: P/1 Checked by:
Subject: CLASSIFICATION OF VISIBLE DAMAGE ASSESSMENT Made by: PMO
Rad. MarcH Date:
Date: Lory

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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CALCULATION SHEET

CONSULTING
ENGINEERS 11D

Project: 51 Calthorpe Street BI1A Sheetno. of Job No: P12-385
Calc. no: P ’ 3 Checked by:
Subject: CLASSIFICATION OF VISIBLE DAMAGE ASSESSMENT Made by:
PMO ReV. Mhrgy| Date:
Date: 09/09/16
Horizontal Movement Due to Bored Piles {Secant Piled Wall)
Depth of bored Piles = 10m
Table 22  Ground surface movements due fo bored pile and diaphragm wall instaliation in stiff clay
Wall type Horizontal movements Vertical movements
Surface Surface
movement DHstance behind wall to  movement Distance behind wall to
at wall negligible movement at wall negligible movemnent
(per cent of  (multiple of wall depthy  (per cent of  (mindtiple of wall depili}
wall depily) wall degsth)
Bored piles
] Contiguous 0.04 1.5 0.04 2 |
Secant 0.08 L5 0.0s 2
Diapheagin
walls
Planar 0.05 1.5 0.0% 1.5
Cownerfornt 0.1 1.5 0.05 1.3
Notes
1. Maxunum surface movement occurs close to the wall and is calcnlated as n percentage of the
pule depilydiaphrag wall wench depth, as appropriate
2. Extent of movement is calenlated non-dimsensionally by dividing by the pile depih diaplemem
wall rench depth. as appropnate
Table 2.3  Support stiffness categories (Carder. 1993)
Support stiffness Descriprion/examples
High Top-down consmucrion, temporary props installed before penmanent pfcpT
— at high level L
Moderate Terparary props of high stiffness installed before permanent props at few
level
Low Camitlever walls, temporary props of iow stiffaess or temporary props
wnstalled at low level
Table 2.4  Ground suiface movements due to excavation ip front of bored plle, diaphragm walf =z
and sheet pile walls wholly embedded in 5tiff clays “ALSO Sf:
: Fre. 29v
Movement rvpe| High support stiffness Low support stiffness ~ MoV renis I/
(hugh propped wall. top-down (cantilever or Jow-stiffness temporary
construction) PrOps of temparary props installed at San]
low level)
Surface Distance behind | Surface Distance behind
movement at wall to negligible| movement at wall to negligible
wall movement walt movement
(percent of max  (mmultiple of max | (per centof max  (multiple of max
excavaton depth) excavation depth) | excavation depth} excavation depth)
Horizontal D5 & ud 4
Vertical 0.1~ ConNSERVA-3 S 033 4
TLvE
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Project: - Sheet no. of Job No:
A CA’L:TI'{MW STR Cale. no: PI < Checked by:
Subject: Made by:
CHOUND A4 odEMENT Mﬁ";f Date:
Date: 2o
|

For EXCAWTING IN  SAND

O MIATIEN) OePrH = 3m
M @ 125w 5@ -> o

@ IM s 0. %3
JIcn Te NEE., Moy EVEN r Distanca from wall / max excavation dopth@ ST 163

_ 0 ©.8% 1 63 2 3 4
<% 3T b or
Key
-0.05 Ste | Wall Type
0 SHP: Sheet pile wall
o -0 KP King post wall
= DW: Diaphragm wall
= 005
§ See Appendix 2 for details of case historias
g 0
E o 7th& G Sts |KP
i B 8th& GSt|KP
& / g 0.15 » Bergshamra | SHP
= zc8A o @Y __§ A Chater Station | DW
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&
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Figure 2.12 Ground surface settlement due to excavation in front of wall in sand
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P12-385 51 Calthorpe St. BIA P/
48 Calthorpe Street Ground Movement Assessment
Vertical Settlements along Building Horizontal
3stiff Clay |sand Average | Total Straight Ay
pistance [Pileinstall |Distance/  |Fig. 2.11 |Fig.212 | (™™ | (mm} [ Lne Pile install {Fig. 2.11 [Total
from Piles fmovement |excavation f{mm} {mm} Lmovement {a) (mm) Jimm)
(mm) depth {mm)
0 4 0 3 9 12 16.00 4 45 8.5
1 3.80 0.33 1.92 5.7 7.62 11.42 11.42 0.00 3731 4125 7.8
2 3.60 0.67 2.13 3.3 5.43 9.03 10.76 173 3.47 375] 7.22
3] 3.40 1.00 2.1 15 36 7.00 10.10] 3.10 3.20{ 3.375 6.58
4 3120 1,33 171 0.6 2.31 5.51 9.43 3.92 293 3 5.93|
5 3.00 167 1.5 0.3 1.8 4,80 8.77 3.97 2.67 2.625]  s.29]
3 2.80 2.00 1.05 0 1,05 3.85 8.11 4.26) 2.40 2250 465
7 2.60 2.33 0.6 [i] 0.6 3.20 7.45 4.25 213 1875) 4.01
8] 2.40 2.67 0.4 0 0.4 2.80 6.79 3.99 1.87 15| 3.37
| 2.20 3.00 0.3 0 0.3 2.50 6.13 3.63 160] 1125 2.73
10] 2.00 3.33 0 0 0 2.00 5.46 3.46 133 0.75 2.08
11 1.80 3.67 0 0 0 1.80 4.80] 3.00 107] 0375 1.44
12 1.60 4.00 0 0 0 1.60 4.14 2.54 0.80 ol o0.80]
13 1.40 4,33 0 0 0 1.40 3.48 2.08 0.53 0] 0.3
14 1.20 4.67 0 0 0 1.20 2.82 1.62 0.27 0] 0.27
15 1.00 5.00 0 0 0 1.00 2.15 1.15 0.00 o] 0.00]
16 0.80 5.33 0 [1]| 0 0.80 1.49 0.69( 0.00 o] o0.00]
16.5 0.70 5.50 0 0| 0 0.70 1.16 0.46] 0.00 of o000l
175 0.50 5.83 0 o| 0 0.50 0.50 0.00} 0.00 o] o.00]
18 0.40 6.00 0 0 0 0.40
19| 0.20 6.33 0 0 0 0.20
20| 0.00 6.67 0 0 1] 0.00
MAx A, = k.26,
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© Copyright CIRIA 2016. No unauthorised copying or distribution permitted. For use by Creale Consulting Engineers Lid only.

51 CAmHoRPE ST Rra
Plir

= = 4 - T .
F>TRACT FRemi CIRTA C oo ABue 2.5 Rev, Magcy 2002

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 criteria. All structures and utilities within the zone of influence
should be identified.

Stage 2

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

Table 2.5  Classification of wisible damage fo walls {afler Buriand et al, 1977, Boscardin and
Cording, 1989, and Burland, 2001)

Category of  Description of typical damage Approximate Limiting
damage (ease of repair is underlined) crack width tensile strain
(mm) By (per cent)
0 Negligible Hairline cracks of less than about 0.1 mmare  =0.1 0.0-0.05
classed as negligible,
1 Veryslight [Fine cracks thot cap easily be weated during =1 0.05-0.075
nommal decoration. Perhaps isolated slight

fracture in building. Cracks in extemnal
brickwork visible on inspection.

[ =]

Stight Cracks epsilv filled. Redecoration probably <5 0.075-0.15
required, Several slight fractures showing inside
of building. Cracks are visible externally and

A t ired Iy to

ensure weathertightmess. Doors and windows
may stick slightly.

3 Moderate  The cracks require some opening up and canbe 5-150ra  0.15-0.3
patched by a macon, Recunent cracks canbe  number of
masked by suitable linings. Repomnting of eracks > 3
external brickwork and possibly a emall amoupt

of brickwork to be replaced, Doors and
windows sticking. Service pipes may fracture.
Weathertightness ofien impaired.

4 Severs Extensive repaic work iovolving breakingout  15-25bwt =03
i i w i ver also depends
doors and windows, Windows and frames on number of
distorted, floor sloping noticeably. Walls leaning emcks
or bulging noticeably. some loss of bearing in
beams. Service pipes disrupted.

§ Very severe usually = 25

¥ = : e zl
complete rebuilding, Beams lose bearings. walls but depends
lean badly and require shoring. Windows broken on number of

with distortion. Danger of instability. eracks.
Notes
1.  In mssessing the degree of damage. account must be taken of its location in the building or
structure.

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

CIRIA C580 63
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(a} Definiion of defiection ratio.

#
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g
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ulen Horizontal sirain (%}
(b) Influence of harizontal stranon AL ¢+, (c) Relationship between damage category and
{afler Burland, 2001) deflaction ratio and horizental tansile strain for

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

By adopting values of ¢ asseciated vl the vanious damage cotgotws gven in Table 2.5, Figwa (b} can be develaped wie an
mtaraction dmgram showing tha relatinshi batwean .17 and -, for & partrcular vatue of LA Figure (c) shows such o
diagram tor (L,H) =10

Flgure 2.18 Relationship between damage category, deflection ratio and honzontal tensile strain
(after Buriand, 2001)

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 masenry 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:

(1)  establish £ and H for the structure (see Figure 2.18(a} for definitions of L and H)
(it) determine (L/H)

(iii) determine relationship between (AL) and &y, for the required (L/H) from Figure
2.18(b) for £y, 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 & (= SyL) where &, 15 the horizontal movement

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

CIRIA C580
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