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Ground Movement Calculations for Proposed Basement at 51 Calthorpe Street

Ground movement estimates have been made using the guide CIRIA €580
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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Horizontal Movement Due to Bored Piles (Secant Piled Wall)

Depth of bored Piles = 10m

!

[}

Table 2.2  Ground surface movements due to bored pile and diaphragrn wali instaliation in stff clay
Wall type Horlzontal movements Vertlcal movements
Surface Surface
movement Distance behind wall to  movement Distance behind wall to
at wall negligible movement at wall negligible movement
(per cemt of  (nltiple of wall depth)  {(per cemtof  (multiple of wall depih)
wall depthi) wall deprliy
Bored plles
[ Contiguons 0.4 Rl 004 2 ]'
Secarl 0.0% 1.5 00s =
Diaplragm
walls
Planar 0.05 1.5 0.03 1.5
Cowunterfort 0l 1.5 0.05 1.5
Notes

Maxtmum surface movement occurs close to the wall and 15 caleulated as a percentage of the
pale deptlydiaphiragm wall trench depth. as appropriate

Extent of movement 15 calculated non-timensionally by dividing by the pile depth/ diaphmam
wall trench depth. as appropriste

Table 2.3  Support stiffness categonies {Carder, 1995)
Support stiffness Descriptionfexsamples
| High o Top-dmt.'n construction, temporary props installed bcfo_r;: permanent props r
Y s ]
Moderate Temparary props of high stiffiiess mstalled before permanent props at low
level
Low Camiiever wails, temporary props of low stiffness or temporary props
installed at low level
Table 2.4  Ground surface movements due [0 excavation in front of bored pile, diaphragm wali
and sheet pile wails wholly embedded in Stff clays —ALSp SEX
Fre. 249v
Movement tvpe| High support stiffness Low suppart sriffpess ~Meiivievrs I/
(high propped wall. top-down {canhlever or low-stiffness temporary
construction) Props o temporary props installed at SAnEp
low level)
Surface Distance behind | Swiface Distance behind
movement at wall ro negligible| movement at wall to negligible
wall movement wall movement
{percentof max  (mmitiple of max | (per centof max  (omiltiple of max
excavation depth) excavation depth) | excavation depth} excavanon depth)
— I
Horizontll [ O 1 04 4 DuE ™ RT4TD
e N ) LS4 - HoRTZ,
ertical 01 RCDN\)E 35 035 4 Mo EMENT AT £ ]
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Figure 212 Ground surface selifement due to excavation in front of wall in sand
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51 CALTHoRPE ST Rra
Ple

EXTRACT  FRowma  CIRTA csso — TABLE 2.5 Rev, Magey 20
. X

Stage 1

Ground movements belind the retaining wall should be estimated as described in
Section 2.5.2 assuming greenfield conditions. ie 1gnoring 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 condition survey should be carried out on all structures and vtilities within the zone
of mfluence 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 in the structure or utility can be calculated. The method of damage assessment
should adopt the limiting tensile stramn approach as described by Burland et al/ (1977),
Boscardin and Cording (1989) and Burland (2001 ): see Table 2.5 and Figure 2.18.

Table 2.6  Classification of visible damage lo walls (after Burland et al, 1977, Boscardin ond
Cording, 1989, and Burland, 2001)

Category of Description of tvpical damage Approximate Limiting
damage (ease of repair is underlined) erack width tensile strain
{mm) &y (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 that can easily be treated during <1 0.05-0.075
normal decoration. Perhaps isolated slight
fracture in building. Cracks in external
brickwork visible on inspection.
2 Shght Cracks easily filled. Redecoration probably <5 0.075-0.15
required, Several slight fractures showing inside
of building. Cracks are visible externally and
ints i to
ensure weathertightness. Doors and windows
may stick slightly.
3 Moderate  Ihe cracks require somic cpening up and canbe 5-150ra  0.15-03

patched bv a mason Recument eracks ganbe  number of
masked by suitable linings Repointing of cracks > 3

of brickwork to be replaced, Doors and

windows sticking. Service pipes may fracture,
Weathertightness ofien impaired.

4 Severe Extensive repaic work wvolving breaking-ont  15-25but =03
i i w i ver also depends
doors and windows. Windows and frames on number of
distorted, floor sloping noticeably. Walls leaning cracks
or bulging noticeably. some loss of bearing in
beams. Service pipes disrupted.

5 Very severe usually = 25

T : : i invehi Tl
complete pebuilding. Beams lose bearmgs. 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 its location in the building or
strcture.,
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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(b} nfluenca of horizontal strain on AL / 2, {c} Relationship between damage category and
{after Burland, 2001} deflaction ratio and herizontal tensie strain for

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

By wdapling values of £, ussociated with the vanous damage calgoiws given in Table 2 5, Figure {b} can be developed into an
miaractisn dagram shovang tne relstionshp batwean .17 and ¢ fof a parfeular vatus of Led Figura (£) shows such a
diagram tor ({/H) =10

Figure 2.18 Relationship between damage calegory, deflection ratio and horizontal tensile strain
(after Burtand, 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 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:

{1} establish L and H for the structure (see Figure 2.18(a) for definitions of L and H)

() determine (L/H)

(ut) determine relationship between (A/L) and €y, for the required (L/H) from Figure
2.18(b) for &y, values from Table 2.5

(1v)  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 (1) above.

CIRIA C580
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