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

STRUCTURAL CALCULATIONS

Masonry Retaining wall
(Driveway / Parking Area)

at:

19 Cook Rees Avenue,
Neath

Date: 315t October 2024



BRIEF:

1) Produce design calculations for new masonry retaining wall to facilitate the formation of a
parking area at the front of the property at 19 Cook Rees Avenue, Neath.

REFERENCES:
TEDDS structural computer package.

DESIGN LOADINGS:

Refer to structural calculations attached.

Surcharge = 1.5kN (garden Path
Loads from existing dwelling = 15kN (Dead * Live)
Vertical loads on top of wall (Glass balustrade) = 0.5kN/m (Dead)

= 0.3kN/m (Live)
SUMMARY

Retained height taken as 1275mm (Stem Height = 1575mm / 300mm cover to front)
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DESIGN CALCULATIONS
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RETAINING WALL ANALYSIS (BS 8002:1994)

TEDDS caleulation version 1.2.01.08
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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
Mobiiisation factor

1575

1925

10kNm g
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Unpropped cantilever with stepped rear face

3

hstem = 1575 mm
loe = 300 mm
lheet = 300 mm

Ibase = ltoe + lheet + ts1 = 1275 mm

tbase = 350 mm

dgs = 0 mm

lgs = 525 mm

tgs = 350 mm

hwan = Nstem + tbase + dus = 1925 mm

doover = 300 mm

dexe =0 mm

hwater =0 mm

hsat = max(hwater - thase - das, 0 Mm) = 0 mm
Ywail = 23.6 kN/m3

Yoase = 23.6 kN/m?

o =90.0 deg

B =0.0deg

hett = hwai + (Iheet + te1 - ts3) X tan(B) = 1925 mm
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Moist density of retained material
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

Ym = 18.0 KN/m3
vs = 21.0 kN/m?
¢ =24.2 deg
8 =18.6 deg

Ymb = 18.0 kN/m3
0's = 24.2 deg

& = 18.6 deg
Poearing = 150 kN/m?

Active pressure coefficient for retained material
Ka = sin(o + ¢')2 / (sin{o)2 x sin(ot - 8) x [1 + V(sin(¢' + 8) x sin(¢' - B) / (sin(cx - 8) x sin(ax + B)))]?) = 0.369

Passive pressure coefficient for base material

Ko = Sin(90 - ¢'v)2 / (Sin(90 - &) x [1 - V(Sin(@ + So) x Sin(d's) / (Sin(90 + &)))]?) = 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

A
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Ko = 1 — sin(¢’) = 0.590

Surcharge = 1.5 kN/m2
Woead = 0.5 KN/m

Wive = 0.3 KN/m

livad = 300 mm

Faead = 10.0 KN/m

Five = 0.0 kN/m

hioag = 350 mm

1! L

0.5 12

Loads shown in kN/m, pressures shown in kN/mz2
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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

W, + Wy = 45.9 kN/m
Horizontal forces on wall
Surcharge

Moist backfill above water table

Applied horizontal load
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

Applied horizontal load
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
31.1 kNm/m

Check stability against overturning

Total overturning moment
Total restoring moment

Witeps = Nsa X tsg X Ywan = 2.4 KN/m

Wstepz = Nso X ts2 X Ywail = 4.8 KN/m

Watept = Ns1 X ts1 X Ywan = 10.8 KN/m

Whoase = lbase X tbase X Yoase = 10.5 kKN/m

Wsur = Surcharge x [lheet + (ts1 - ts3)] = 1.1 kN/m
Wi wa = (lheel + ts1 - ts3) X hsg X Ym = 6.1 KN/m
W we = (lheel + ts1 - ts2) X hgp X Ym = 4.3 KN/m
Wi wt = (lheel + ts1 - ts1) X Nt X Ym = 3.6 KN/m
Wp = loe X Ooover X Ym = 1.6 KN/m

Wy = Waead + Wie = 0.8 KN/m

Wiotas = Wsteps + Wstep2 + Wstept + Woase + Wsur + Wm w3 + Wm_ w2 + Wm wi +

Fsur = Ka x c0s(90 - o + 8) x Surcharge X heyr = 1 kKN/m v
Fm_a=0.5xKgx cos(90 - o + &) X Ym X (Netr - yater)? = 11.7 kN/m
Fn= Fdead + Five = 10 KN/m

Frotal = Fsur + Frn_a + Fn = 22.7 KN/m

Fp = 0-5 X Kp X COS(Sb) X (dcover -+ tbase + dds = dexc)2 X 'Ymb = 15-1 kN/m
Fres = Fp + (Wiotal - Weur - Wp - Wine) X tan(Sp) = 29.5 kN/m
PASS - Resistance force is greater than sliding force

Msur = Feur X (et - 2 X dys) / 2 = 1 kNm/m

Mm_a = Fm_a X (Reft + 2 X huater - 3 X dus) / 3 = 7.5 kNm/m
Mhor = Fh X hioag = 3.5 KNm/m

Mot = Msur + M a + Mior = 12 KNm/m

Mesteps = Wetepz X (hoe + tsz / 2) =1 kNm/m

Metepz = Wstepz X (loe + ts2 / 2) = 2.5 KNm/m

Mstept = Wtept X (loe + ts1 / 2) = 6.9 KNm/m

Mbase = Woase X lpase / 2 = 6.7 kNm/m

M ws = Wm_wa X (Ibase = (Iheel + ts1 - ts3) / 2) = 5.5 KNm/m
Mm_wz = Win w2 X (lbase = (Iheel + ts1 - ts2) / 2) = 4.3 KNm/m
Mm_wi = Wm_w1 X (lbase = (lheel + ts1 - 1) / 2) = 4.1 KNm/m
Mueas = Waead X lioas = 0.2 KNm/m

Mrest = Msteps * Mstepz + Mstep1 + Moase + MmJ\G 2 Mm,wz + Mm_w1 + Maead =

Mot = 12.0 kNm/m
Mrest = 31-1 kNm/m
PASS - Restoring moment is greater than overturning moment
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Check bearing pressure
Surcharge

Soil in front of wall
Design vertical live load
Total moment for bearing
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe
Bearing pressure at heel

Msur_r = Wsur X (loase = (Iheet + ts1 - ts3) / 2) = 1 kNm/m
Mo r = Wp X lige / 2 = 0.2 KNm/m
Mive = Wive X lioag = 0.1 KNm/m
Miotal = Mrest = Mot + Msur ¢ + Mp ¢ + Mie = 20.5 KNm/m
R = Wiota = 45.9 KN/m
Xpar = Miotai / R = 446 mm
e = abs((lbase / 2) - Xoar) = 192 mm
Reaction acts within middle third of base
Proe = (R/ lpase) + (6 X R X €/ lpase?) = 68.6 kN/m2
Pheet = (R / lbase) - (6 X R X €/ lpase?) = 3.5 KN/m?
PASS - Maximum bearing pressure is less than allowable bearing pressure




