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The design has been completed in accordance with British Standards BS6399, BS5628 (Masonry) &
BS8002:2004.

DESIGN STATEMENT

Information provided by the client.

The design is for 1no mass block retaining wall with max retained height of 2m between plots on Penrhiwfer
Allotments, Tonyrefail.

The contractor must check all site dimensions prior to construction.

Ground bearing pressure assumed to be 100kPa, to be confirmed on site by contractor prior to works.
Contractor to check suitability of existing masonry for padstone and steel bearing.

Existing & proposed blockwork assumed to have minimum 7.3N/mm2 compressive strength.

Refer to our sketches 21690 SKO1 for references.

All dimensions, weights, member lengths, member tables, and any other relevant design information
contained within this package is for analysis, and design purposes only, for submission to building control,
and must not be used for pricing or fabrication purposes. All queries are to be directed to the engineer prior
to tendering, pricing or fabrication. All structural members dimensions need to be taken accurately on site
by the contractor prior to fabrication.

During any initial site visits performed by our Engineer, assumptions have to be made where structural
elements may have been obscured by finishes. Opening up works should be undertaken prior to fabrication
or construction of any structural members to confirm that the structural layout as indicated in our proposed
sketches/detailed drawings is correct.

If there are any discrepancies, the Engineer MUST be informed immediately, and prior to proceeding with
construction works on site.

CDM Comments:
- All temporary propping/support is to correspond to contractor’s specification and details.
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RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1.2.01.09
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Wall details
Retaining wall type
Number of steps
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Unpropped cantilever with stepped rear face

Height of retaining wall stem

Length of toe
Length of heel

Overall length of base
Thickness of base

Depth of downstand

Position of downstand
Thickness of downstand
Height of retaining wall

Depth of cover in front of wall
Depth of unplanned excavation

Height of ground water behind wall
Height of saturated fill above base

Density of wall construction
Density of base construction
Angle of rear face of wall

Angle of soil surface behind wall

Effective height at virtual back of wall

3
hstem = 2200 mm
ltoe = 400 mm

lheet = 400 mm
Ibase = ltoe + Iheet + ts1 = 1475 mm
thase = 300 mm

dds = 0 mm
las = 500 mm
tss = 300 mm

hwail = hstem *+ toase + das = 2500 mm
cover = 200 mm
dexc = 200 mm
hwater = 0 mm
hsat = max(hwater - tbase - ddas, 0 mm) = 0 mm
ywall = 23.6 KN/m3
Ybase = 23.6 kN/m?3
o =90.0 deg
B =0.0deg
heft = hwall + (Iheel + ts1 - ts3) x tan(p) = 2500 mm

Retained material details
Mobilisation factor
Moist density of retained material

M=1.5

Ym = 18.0 kN/m?
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Saturated density of retained material
Design shear strength

Angle of wall friction

Base material details
Moist density

Design shear strength
Design base friction
Allowable bearing pressure

Using Coulomb theory

Active pressure coefficient for retained material

s = 21.0 kN/m3
¢'=24.2 deg
8 =0.0 deg

Ymb = 18.0 kN/m?3
¢'b = 24.2 deg

8 = 23.0 deg
Poearing = 100 kKN/m?

Ka = sin(a + ¢")2 / (sin(a)? x sin(a - 8) x [1 + V(sin(¢' + &) x sin(¢' - B) / (sin(a - 8) x sin(a + B)))J?) = 0.419

Passive pressure coefficient for base material

Ko = sin(90 - ¢')? / (Sin(90 - b) x [1 - V(sin(¢'s + Sb) x sin(¢'s) / (SIN(90 + &v)))]2) = 4.925

At-rest pressure
At-rest pressure for retained material

Loading details

Surcharge load on plan

Applied vertical dead load on wall
Applied vertical live load on wall
Position of applied vertical load on wall
Applied horizontal dead load on wall
Applied horizontal live load on wall
Height of applied horizontal load on wall

Ko = 1 —sin(¢') = 0.590

Surcharge = 2.5 kN/m?
Waead = 0.0 kN/m

Wive = 0.0 kN/m

lload = 0 mm

Fdead = 0.0 KN/m

Five = 0.0 KN/m

hicad = 0 mm

r
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Loads shown in kN/m, pressures shown in kN/m?
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Vertical forces on wall
Wall step no. 3

Wall step no. 2

Wall step no. 1

Wall base

Surcharge

Moist backfill to step no. 3
Moist backfill to step no. 2
Moist backfill to step no. 1
Soil in front of wall

Total vertical load

Horizontal forces on wall
Surcharge

Moist backfill above water table
Total horizontal load

Calculate stability against sliding
Passive resistance of soil in front of wall
Resistance to sliding

Overturning moments
Surcharge

Moist backfill above water table
Total overturning moment

Restoring moments
Wall step no. 3

Wall step no. 2

Wall step no. 1

Wall base

Moist backfill to step no. 3
Moist backfill to step no. 2
Moist backfill to step no. 1
Total restoring moment

Check stability against overturning
Total overturning moment
Total restoring moment

Check bearing pressure
Surcharge

Soil in front of wall

Total moment for bearing
Total vertical reaction
Distance to reaction

Wsteps = hs3 x ts3 X ywal = 1 KN/m

Wstep2 = hs2 x ts2 X ywal = 10.4 kN/m

Wstept = hs1 X ts1 x ywan = 15.9 kKN/m

Whase = Ibase X tbase X Ybase = 10.4 kN/m

Wsur = Surcharge x [lheet + (ts1 - ts3)] = 2.2 KN/m
Wm_w3 = (Iheel + ts1 - ts3) X hs3 x ym = 3.1 kN/m
Wm_w2 = (lheel + ts1 - ts2) X hs2 x ym = 11.4 KN/m
Wm_wi = (Iheel + ts1 - ts1) X hst x ym = 7.2 kN/m
Wp = ltoe X deover x ym = 1.4 KN/m

Whotal = Wstep3 + Wstep2 + Wstep1 + Woase + Wsur + Wm_w3 + Wm_w2 + Wm_wt + Wp
=63.1 kN/m

sur = Ka x Surcharge x heft = 2.6 kN/m
Fm.a=0.5x Ka x ym x (heff - hwater)2 =23.5 kN/m
Fiotal = Fsur + mea =26.2 kN/m

Fp= 0.5 x Kp x COS(ab) X (dcover + thase + das - dexc)2 X Ymb = 3.7 kN/m
Fres = Fp + (Whotal - Wsur - Wp) x tan(dp) = 28.9 kN/m
PASS - Resistance force is greater than sliding force

Msur = Fsur x (heff -2x dds) /2 =3.3 kKNm/m
Mm_a = Fm_a x (heff + 2 X hwater - 3 x das) / 3 = 19.6 KNm/m
Mot = Msur + Mm,a =22.9 kKNm/m

Msteps = Wsteps X (ltoe + ts3 / 2) = 0.5 KNm/m

Mstep2 = Wstep2 X (loe + ts2 / 2) = 6.4 KNm/m

Mstep1 = Wstept X (loe + ts1/2) = 11.7 KNm/m

Mbase = Woase X lbase / 2 = 7.7 KNm/m

Mm w3 = Wm_ w3 X (lbase - (Iheet + ts1 - ts3) / 2) = 3.2 kKNm/m

Mm_w2 = Wm_w2 X (lbase - (lheet + ts1 - ts2) / 2) = 13.2 KNm/m

Mm_w1 = Wm_wt X (lbase = (Iheel + ts1 - ts1) / 2) = 9.2 kNm/m

Mrest = Msteps + Mstep2 + Mstept + Mbase + Mm_ws + Mm_w2 + Mm_wt = 52
kNm/m

Mot = 22.9 KNm/m
Mrest = 52.0 KNm/m
PASS - Restoring moment is greater than overturning moment

Msur_r = Wsur X (lbase - (lheel + ts1 - ts3) / 2) = 2.2 KNm/m
Mo r = Wp x hoe / 2 = 0.3 KNm/m

Miotal = Mrest - Mot + Msur r + Mp_r = 31.7 KNm/m

R = Wiotal = 63.1 KN/m

Xbar = Miotal / R = 502 mm
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Eccentricity of reaction

Bearing pressure at toe
Bearing pressure at heel

e = abs((lbase / 2) - Xvar) = 235 mm
Reaction acts within middle third of base
Proe = (R / Ibase) + (6 x R x € / lrase?) = 83.7 kN/m?
Preet = (R / Ibase) - (6 x R x € / Ibase?) = 1.9 KN/m?
PASS - Maximum bearing pressure is less than allowable bearing pressure
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