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1.0 Moment Resistance
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M = Flexural Resistance (Equationin N and mm).

1.1.1 Apply Partial Factors of Safety 8 N° Bullivant Piles
Casing 100x3th CHS

=Tz/Y, N.mm Where : C35 Concrete (or equivalent)

32 diameter HT Rebar

= (Ag.Fy/YmstGy Yrw) Z A = 804/2 = 402 mm?/ m run of wall

F, = 460 N/mm? Steel stress for HT rebar

AsFy+ Gy Yy
Yims

1- (As-Fy/Y ms+Gkme)Ymm d
2.b.d.F Gy = Deadload
b = 1000 mm Width of wall

F« = 14 N/mm? Compressive strength of Units
or Fk = 0.4 Fcu = 0.4. 35 = 14 N/mm2




1.2 Flexural Resistance due to Reinforced Section

M= | AE [li= BFXaa d
Yoo 26.d.Fy Yoms
= 402. 460 o 402 .460.2 500
1.15 2.6.500.14.1.15

= 160,800 .0.977. 500 = 78.55. 10°
= 78.55 Knm

1.2.1 Add the effects of Gk, the Deadload

DRAFT

Partial Factors of Safety

Units Yme = 1.5 (BD21/01)

or Yom=2.0 (BS5628)

Use Ymm as Units are defined by manufacture
Steel Yps=1.15 (BD21/01 and BS5628)
Deadload Y, =0.9 (BS8110)

Gy =24 Kn/m* 1.2.6 = 62.4 Kn/m run of wall

Mg= | Gk Yaw 1- (As.Fy./YpstG.Ymw)Ymm |d
2.b.d.Fy
= 62.4.0.9 1 - (245.47.460/1.15 + 62.4.0.9) 2 500
2.6.500.14.
= 56.16.0.977.0.50 = 27.43 Knm
1.2.2 Total Flexural Resistance M=Ms+Md=  78.55+ 27.43 =105.98 Kn.m
1.3 Applied Bending Moment
10 Kn/m?
M= |vyr® + sH Ka 4
6 2
Ground = 18 N/mm?®
1.3.1 Temporary loadcase H=2.6m
) 2.6 m (max), Wet concrete = 24 N/mm?
M = 24.2.6° = 70 Knm
6 Ka =0.34
and 70.1.6= 112 Knm Factored > 105.98 Kn.m
v

FOS =0.95 < 2.0

1.3.2 Permanent loadcase H=2.6m

M,= | 18.2.6°+ 10.2.6° 0.34

6 2
= | 53+34| 034 =
and |1.4.53+16.34 | 034 = 128.0.34

< 105.98 Kn.m

= 44 Knm Factored

FOS=241 > 20

30 Kn.m  Overturning Moment (unfactored)
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1.3.3 Permanent loadcase H=2.1m

= [18.2.1%+ 10.2.1 0.34
6 2

= | 28+11| 034 = 13km
and |1.4.28+1.6.11 [0.34

= 57.0.34 =19 Kn.m Factored < 105.98 Kn.m

2.0 Overturning Resistance
by Deadload only assuming
no contribution from passive pressure.
= 05(Y.hbd?)
= 05(24.26.1.1%) = 0.5.62.4
= 31 Knm  Unfactored > Overturning Moment (30)

FOS=1.03 <20

3.0 Base Pressure

PN
A Z

62.4 +/- Zero NB: Overturning Moment (30) < Restraining Moment (31)
1.1

= 62 Kn/m2 Unfactored

4.0 Horizontal Restraint

4.1 Coefficient of friction = 0.35 for cohesionless soil
= 035Gk = 0.35.62.4 = 22 Kn
4.2 Passive Pressure Kp=3.4
= Kp.Y.h’ = 3.4.05.18.1°= 31 Kn say 0
2

4.3 Total Horizontal Restraint

= 0+422= 22kKn



4.4 Sliding Force

2

30 Kn

Yh: + Sh l Ka

| 05.18.2.6%+10.26 |

Unfactored

FOS=0.73

Ka = 87.0.34

<20

> 22 (Horizontal Restraint )
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5.0 Applied Shear Force

10 Kn/m?
F= Y.h® + Sh Ka
5 Ground = 18 N/mm?®
5.1 Temporary loadcase H=1.3m Wet concrete = 24 N/mm?®
2.6 m (max)
F, = oY R e Ka = 0.34
2
< Shear Force
and 53.1.6 = 85 Kkn Factored 0.5m
b=10m
1.0m
5.2 Permanent loadcase H=2.1m d
Fo= | 18217+ 1021 0.34
> :
= | 37+21| 034
= 20 Kn  Unfactored
and |1.4.87+16.21 | 034 = 854.0.34
= 29 Kn Factored
5.3 Frictional Shear Resistance
NB: The are no published values for friction coefficients between concrete interfaces.
This value would be affected by the finish of the contact faces, and also the
presence of water.
If the coefficient of friction is assumed to be = 0.3 between Units
= 0.3'Gy: = 0.3.62.4 = 18.72 Kn <20
5.3 Shear Resistance of Pile 8 N° Bullivant Piles
Casing 100x3th CHS
= Py,=06F09A, Where A, = 0.9A, C35 Concrete (or equivalent)
32 diameter HT Rebar
= 0.6.460. 0.9 .402/10° = 100kn >29 A, = 804/2 = 402 mm?/ m run of wall

F, = 460 N/mm? Steel stress for HT rebar

FOS =3.44 >20
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6.0 Force on individual Units
Pushing out Unit from wall.

20.0.5=10kKn Unfactored

29.0.5=14.5kn Factored

6.1 Frictional Resistance
Assume Coefficient of Friction = 0.3
= 03Gc= 03(24.25)15 Area =2 (1.0.75) = 1.5 m2 / Unit
= 27Kn Unfactored

6.2 Shear Resistance of Core

0.9 .17673.75/10° Assume F,= 0.9 N/mm’
Area = 3.142 1507/ 4 = 17673.75 mm®

15.9 Kn  Unfactored > 10

6.3 Shear Resistance of Unreinforced Unit

= 27+159=429 Kn

FOS =4.29 >20




