Cwm Planning & Design Ltd.
{Civil, Structural & Architectural)

RETAINING WALL DESIGN CALCULATIONS
(FRONT GARDEN WALLS)

at:

2 Caederwen Road
Neath
SA11 1US

Date: 17t August 2026



BRIEF:

1) Provide design calculations for new masonry retaining wall supporting a terraced garden.

REFERENCES:

SCALE Design Software
TEKLA TEDDS Structural Computer package

SUMMARY:
2.3m high RETAINING WALL:

2350mm high (retained height = 1875mm)
Dense blockwork (7.3N) retaining wall on 300mm thick mass concrete strip foundation (C28/35)

Ground Bearing pressure taken as 150 kN/mz2.
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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

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

Retained material details
Mobilisation factor

Moist density of retained material

Unpropped cantilever with stepped rear face

3
hstem = 1875 mm
ltoe = 250 mm

lheet = 300 mm
Ibase = lice + lheet + ts1 = 1350 mm
tbase = 300 mm

dds = 0 mm

lds = 400 mm

tas = 300 mm

hwail = hstem + tbase + dds = 2175 mm
dcover = 300 mm

dexc = 0 mm

Nwater = 0 mm

hsat = max(hwater - tbase - dds, 0 mm) = 0 mm
ywail = 23.6 kN/m?

Ybase = 23.6 kKN/m?®

o = 90.0 deg

f =0.0 deg

heft = hwai + (lneel + ts1 - ts3) x tan(B) = 2175 mm

M=1.5
ym = 18.0 kKN/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

ys = 21.0 kN/m?
¢' = 24.2 deg
5 =0.0deg

ymb = 18.0 KN/m?
0's = 24.2 deg

8b = 18.6 deg
Pbearing = 150 kN/m?

Active pressure coefficient for retained material
Ka = sin(a + ¢')? / (sin(a)? x sin(e - 8) x [1 + V(sin(¢" + &) x sin(¢' - B) / (sin(a - &) x sin(a + B)))]2) = 0.419

Passive pressure coefficient for base material
Kp = sin(90 - ¢')? / (sin(90 - 8b) x [1 - V(sin(¢'s + &b) x sin(¢'p) / (5IN(90 + &u)))I?) = 4.187

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?
Wdead = 1.8 KN/m

Wive = 0.0 KN/m

lload = 350 mm

Fdead = 0.0 kN/m

Five = 0.0 KN/m

hioad = 0 mm

i T

o mm"m T

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

Applied vertical load
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
Design vertical dead load
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

Wstepd = hs3 x ts3 X ywan = 5.6 KN/m

Wstep2 = hs2 x ts2 X ywat = 9.2 KN/m

Wstep1 = hs1 X ts1 x ywan = 9.9 kN/m

Whbase = lbase X tbase X ybase = 9.6 KN/m

Wsur = Surcharge x [lheel + (ts1 - ts3)] = 1.9 kN/m
Wm_w3 = (lheel + ts1 - ts3) x hsz x ym = 9.1 KN/m
Wm_w2 = (lheel + ts1 - ts2) x hs2 x ym = 6.4 KN/m
Wm_w1 = (lheel + ts1 - ts1) x hs1 x ym = 2.8 KN/m
Wp = ltoe x doover x ym = 1.4 kKN/m

Wy = Wdead + Wive = 1.8 kN/m

Wiotal = Wstep3 + Wstep2 + Wstept + Wbase + Wsur + Wm_wz + Wm_w2 + Wm_w1 + Wp
+ Wy = 57.6 kN/m

Fsur = Ka x Surcharge x herr = 2.3 kN/m
Fm_a=0.5 x Ka x Ym X (heff = hwater)2 =17.8 kN/m
Fiotal = Fsur + Fm_a = 20.1 kKN/m

Fo=0.5 x Kp x €0S(8b) x (dcover + toase + das - dexc)2 x ymb = 12.9 kKN/m
Fres = Fp + (Wtoial = Wsur - Wp) X tan(&;) =31.1 kN/m
PASS - Resistance force is greater than sliding force

Msur = Fsur x (Rest - 2 x ddas) /2 = 2.5 KNm/m
Mm_a = Fm_a X (heﬁ + 2 x hwater - 3 x dds) /3 =12.9 KNm/m
Mot = Msur + Mm_a = 15.4 KNm/m

Msteps = Wsteps x (ltoe + ts3 / 2) = 2.4 kNm/m

Mstep2 = Wstep2 x (ltoe + ts2 / 2) = 4.9 KNm/m

Mstep1 = Wstep1 x (loe + ts1/2) = 6.4 KNm/m

Mbase = Woase x lbase / 2 = 6.5 KNm/m

Mm_ws = Wm_w3 X (Ibase - (Iheel + ts1 - ts3) / 2) = 8.9 kNm/m

Mm_w2 = Wm_w2 x (Ibase - (lheet + ts1 - ts2) / 2) = 6.9 kNm/m

Mm_wt = Wm_wt x (lbase - (lheel + ts1 - ts1) / 2) = 3.4 KNm/m

Madead = Waead x lioad = 0.6 KNmM/m

Mrest = Msteps + Mstep2 + Mstept + Mbase + Mm_ws + Mm_w2 + Mm_wi + Mdead =
40 kNm/m

Mot = 15.4 kNm/m
Mrest = 40.0 KNm/m

PASS - Restoring moment is greater than overturning moment

Msur_r = Wsur x (lbase - (Iheel + ts1 - ts3) / 2) = 1.8 KNm/m
Mp_r = Wp X ltoe / 2 = 0.2 kKNm/m
Muotat = Mrest - Mot + Msur_r + Mp_r = 26.6 kKNm/m
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Total vertical reaction R = Wiotai = 57.6 KN/m
Distance to reaction Xbar = Miotai / R = 463 mm
Eccentricity of reaction e = abs((lbase / 2) - Xpar) = 212 mm
Reaction acts within middle third of base

Bearing pressure at toe pioe = (R / lbase) + (6 x R x € / Ibase?) = 82.8 kN/m?2
Bearing pressure at heel pheel = (R / Ibase) - (6 x R x € / Ibase?) = 2.4 kN/m?

PASS - Maximum bearing pressure is less than allowable bearing pressure




