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Area B - existing embankment at north end of site. 1In the year
before the piles are loaded, swelling will occur in Area B due to
removal of the existing overburden. The amount of swelling which
will occur has been assessed as follows:

Butler (1975) reanalysed May's data and showed that it was reasonably
consistent with his correlations of stiffness with undrained shear
strength. His work indicates that about 17% of the total long-term
swelling occurred within the first year after unloading.

The total long term swelling has therefore been computed using the
VDISP program as in our calculations "Analysis of ground movement"
dated 5/7/83. Figure 3 shows the heave expected within one year of
removal of load, due to 17% of total swelling. This heave due to
swelling does not include heave due to undrained deformations which
occur before the piles are constructed.

In Area B the heave expected within one year generally exceeds 20mm.
It is considered that this would be sufficient to mobilise the full
shear strength along much of the pile/soil interface. It is
therefore necessary to reinforce the piles in Area B against tension.

The calculations of tensile forces and reinforcement are attached.
The calculation is based on the following assumptions:

a) Shaft friction is fully mobilised in the most adverse manner
possible.

b) The shaft friction is calculated using® ¢ with o = 0.7.
This high value is pessimistic in this case.

c) Cracking and extension of the piles are to be controlled.

Design is based on a permissible steel stress of 250 N/mm2.

The extent of the area in which piles are to be reinforced has been
limited to the area where calculated heave within one year exceeds
10mm and is indicated on Figure 5. This will be referred to as Zone X

c

Area C - rubble berm

In Area C an existing rubble berm is to be removed. The pressure to
be removed is smaller and less extensive than is the case for Area B.

The computed heave at the ground surface for the year after removal
of the load is shown in Figure 3, and does not exceed 10mm in this
area. It is considered that this is unlikely to be sufficient to
mobilise enough shaft friction and hence tensile force to crack the
piles. If cracking does occur, however, it will consist of a small
number of cracks up to about 2mm wide and these will close again when
the piles are loaded. It is considered that this will not
significantly affect the load=-carrying characteristics of the piles.
In fact, if it has any noticeable effect, it will reduce long term
differential movement of the building.
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Area C - rubble berm (contd)

In the long term the piles in Area C will be under load but, because
they have factors of safety of about 2, it is likely that in swelling
ground the lower portion of the pile will not be stressed by the
load. It is therefore possible that this portion of the pile, which
would not be needed to carry load, could be subject to tensile
forces.

It is debatable whether this would matter, but as a check the long
term extension of the ground in the lower 7m of the pile has been
assessed. In this computation the working loads of the piles were
applied as an equivalent uniform pressure at +7m OD. The computed
long term extension of the ground between +7m OD and Om OD is shown
in Figure 4, together with the computed long term heave of the ground
surface due to the nett loads.

The computed long term extension of the ground adjacent to the lower
7m of the piles does not exceed 7mm. It is considered that this is
not enough to cause significant damage to the piles.

It is therefore considered that reinforcement for tension is not
needed in the piles in Area C.
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L D TURZYNSKI FICE FISHuctE FIME
136 LONG ACRE LONDON WCZE 9AE B G HORNE BSciEngt ACG! MICE MIStiuctE
TELEPHONE 01-836 5474 TELEX 8812307 M P CROCKER DipCE MICE FIPHE

ALSO AT 10 CANTELUPE ROAD EAST GRINSTEAD RH19 38J TELEPHONE 0342-27161 Consultant
AND 21 STATION ROAD COLWYN BAY CLWYD (129 88 TELEPHONE 0492-3177a G MOULD BSciEng) FICE FIStructE

Messrs. T.P. Bennett & Son,
262, High Holborn,
London, WClv 7DU.

Our ref: S.5404/WG/ } 12th August, 1983,

Dear Sirs,

NWMLO, Granary Site
Pile Design - Short Term Tensile Forces

~Further to our letter of 10th August referring to the design of

piles, Mr. Holland of Expanded Piling requested to know the reason
for the requirements in paragraph 4(c). These requirements call

for a minimum of 6 Y25 bars to resist possible heave forces at the
top of the piles.

We explained that we anticipate that along grid lines D/1-8 and
N/8-10 small uplift pressures will occur on the underside of the
beams and pile caps as the clay heaves. These yplift forces will
develop tension forces in the piles in the short term. until
sufficient building weight is added ta the piles.....Me anticipate
khat 50% of the tension force will be relieved by building weight
within 4 months after completion of the pile caps and 100% within

9 months.

We estimate the maximum tension forces due to this effect will be
600 kN for piles A7, 13, 21, 25, 29, 30, 31 and 35 and 400 kN for
piles W2, 3, 4, 16, 17, 18, 19, 20, 36, 37, 38, 39 and 205.

In our letter of 10th August we proposed the provision of a minimum
of 6 Y25 bars to resist these forces. As Expanded Piling are
responsible for the design of the piles, Mr. Holland wished to know
if they should allow for these short term tensile forces in their
design or confine themselves to providing a minimum of 6 Y25 bars.
We would emphasize Expanded Piling's responsibility and recommend ”
that they should be advised to consider these short term tensile OAP
forces and alter their design if they consider it necessary.

-

~
T

Yours faithfully, ,
for R. TRAVERS MORGAN & PARTNERS

A -uuﬁbu§EE§§:

THE EXPANDED PILING CO. LTD.

TR S T
Copy to : UJ' -
Expanded Piling Co. Ltd. /// f \§ 15 AUG 198 :
Messrs. Cyril Sweett & Partners J]“rﬁfﬁu“; : !
E.R. | U LA

CATERHAM 40418

21\:‘{'1':“ TEegSTE 1K BOND FISuu '€ WIHE FCIAL G CRAMP BS- b oo FICE FiSw b FimE
844 HAYTER BS e ACGH FICE FINE FUiA L LIPP MIStrott W F MORGAN #iStiurtE AP MVLR? HSv'(:-n- ALGH A;II(.l
P LB MYNDHS nta FICE Fhdt D W NOHTH BSeilng) ACGH MICT RDRIDDETT FICE fIMt !\v SYPR]NJ[;,T ,.stl “CE
PASTONI MICE MIStrucil MIME GG ILELER FICE MIStiuetE TWWEDOELL 8Se DIC FICE FiSt-uctE ACIAL D HWINTSCH MA MICE FIM
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