Cwm Planning & Design Ltd.

iOivil, Structural & Architectural}

STRUCTURAL CALCULATIONS
- MASONRY RETAINING WALLS -
(Driveway / Parking Area)
at:

73 Dyffryn Road
Alltwen

Date: 10t January 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 73 Dyffryn Road, Alltwen.
REFERENCES:

Architectural & Engineering Design Drawings
TEDDS structural computer package.

DESIGN LOADINGS:

Refer to structural calculations attached.
Surcharge = 2.0 kN (patio / seating area)

Loads form Parapet etc.. = 2.5kn/m?

SUMMARY
Retaining Wall

Retained height taken as 1950mm (Stem Height = 2250mm / 300mm cover to front)



RETAINING WALL
DESIGN CALCULATIONS
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PARKING AREA RETAINING WALL 1
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RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1.2.01.08

f¢—350—|
[4-250-ple——————— 900 ple-250»]

**4" LTI T o

I4—300-pj—300—»|

>
>

i 7y

2250

2550

1400

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

v

Unpropped cantilever with stepped rear face
4

Nstem = 2250 mm

loe = 250 mm

Iheet =250 mm

Ibase = los + lheet + ts1 = 1400 mm
tbase = 300 mm

dgs =0 mm
las = =50 mm
tas = 300 mm

hwaii = hstem + toase + das = 2550 mm

deover = 300 mm

dexc = 0 mm

Nwater = 0 Mm

hsat = Max(hwater - tpase - das, 0 MmM) = 0 mm
Ywall = 23.6 KN/m3

Yoase = 23.6 KN/m?

o = 90.0 deg

B =0.0deg

Rett = Nwai + (lheel + te1 - tea) x tan(B) = 2550 mm

M=1.5
Ym = 17.5 kN/m3
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Saturated density of retained material
Design shear strength

Angle of wall friction

Base material details

Stiff or hard glacial clay

Moist density

Design shear strength

Design base friction

Allowable bearing pressure

Using Coulomb theory

s = 21.0 KN/m?
¢'=24.2 deg

5 =18.6 deg

Ymb = 18.0 KN/m?
¢'v = 24.2 deg

o = 18.6 deg
Poearing = 250 kN/m?2

Active pressure coefficient for retained material
Ka = sin(o + ¢')2 / (sin(a)? x sin(a - 8) x [1 + V(sin(¢' + 8) x sin(¢' - B) / (sin(o - 8) x sin(a + B)))}») = 0.369

Passive pressure coefficient for base material
Ko = sin(90 - ¢'s)2 / (sin(90 - 8u) x [1 - V(sin(¢'s + &) x sin(d'y) / (sin(90 + Sp)))?) = 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 herizontal load on wall

Ko =1 - sin(¢’) = 0.590

Surcharge = 2.0 kN/m?2

Weead = 2.5 kN/m
Wiive = 0.0 KN/m
load = 350 mm
Fdead = 0.0 kN/m
Five = 0.0 KN/m
Nicas = 0 mm

3

- T AT

-

-

L

E

fa e i

MWWM ===y g

i

Loads shown in kN/m, pressures shown in kN/m?
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Vertical forces on wall

Wall step no. 4

Wall step no. 3

Wall step no. 2

Wall step no. 1

Wall base

Surcharge

Moist backfill to step no. 4
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

Wi w2 + Wi w1 + Wp + W, = 69.2 kKN/m
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. 4

Wall step no. 3

Wall step no. 2

Wall step no. 1

Wall base

Moist backfill to step no. 4
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

M w1 + Mgeaa = 50.2 kNm/m
Check stability against overturning
Total overturning moment
Total restoring moment

Wetopa = Nea x tss x wan = 2.4 kN/M

Weteps = N3 X ts3 X ywan = 4.8 KN/m

Wistep2 = sz X ts2 X ywan = 10.8 KN/m

Wstept = st X ts1 X ywan = 14.3 KN/m

Whase = lbase X thase X Yoase = 9.9 kKN/m

Wsyr = Surcharge x [lnee + (ts1 - tsa)] = 1.9 KN/m
Wm_wa = (Ineel + ts1 - ts4) X hsa x ym = 7.3 KN/m
Wmn_ws = (Iheel + ts1 - tsa) x hez x ym = 5.5 KN/m
Wm w2 = (lheet + 1s1 - ts2) X hs2 X ym = 5.6 kN/m
Wi w1 = (lheet + ts1 - ts1) x hs1 x ym = 3 KN/m
Wp = ltoe % deover X ym = 1.3 KN/m

Wy = Weead + Wie = 2.5 KN/m

Wiotal = Wstepa + Wsteps T Wstep2 + Wstept T Whase + Wasur + Wm_wa + Wnm w3 +

sur = Ka x €08(90 - o + &) x Surcharge x hes = 1.8 kN/m
Fm_a=0.5x Ka x c0os(90 - o + 8) x ym x (Ne - hyater)2 = 19.9 kN/m
Fto(a] =i Fsur + Fm_a = 21.7 kN/m

Fp = 05 X Kp X COS(Sb) X (dcover + tbase + dds = dexc)2 X 'Ymb = 12.9 KN/m
Fres = Fp + (Whotal - Weur - Wp) x tan(8p) = 35.1 kN/m
PASS - Resistance force is greater than sliding force

Msur = Fsur X (heff -2x dds) /12 =2.3kNm/m
Mm_a = Fm_a X (Ner + 2 x huater - 3 dds) /3 =16.9 KNm/m
Mo( = Msur + Mm_a = 19.2 kNm/m

Msteps = Watepa X (loe + tsa / 2) = 0.9 kKNm/m

Msteps = Wsteps X (loe + tsa / 2) = 2.3 kKNm/m

Mstepz = Wistepz X (loe + ts2 / 2) = 6.3 KNm/m

Mstept = Wistept1 % (lioe + ts1/ 2) =10 KNm/m

Mbase = Whase X lpase / 2 = 6.9 KNm/m

Mm_wa = Win_wa X (Ibase = (Iheel + ts1 - tsa) / 2) = 6.8 KNm/m
Mrm_ws = Win_wa X (lbase = (Inest + ts1 - ts3) / 2) = 5.8 KNm/m
Mm_w2 = Wim_wz X (lbase - (Inest + ts1 - ts2) / 2) = 6.5 KNm/m
Mm_wt = Wm_w1 X (lbase = (Iheet + ts1 - ts1) / 2) = 3.8 kNm/m
Maead = Waead X liosa = 0.9 kNm/m

Mrest = Msteps + Msteps + Mstep2 + Mstept + Mpase + Mm_wa + Mm ws + My w2 +

Mot = 19.2 kNm/m
Mrest = 50.2 KNm/m
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Check bearing pressure
Surcharge

Soil in front of wall

Total moment for bearing
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe
Bearing pressure at heel

PASS - Restoring moment is greater than overturning moment

Msur_r = Wsur X (Ibase = (Iheel + ts1 - ts4) / 2) = 1.7 KNm/m

Mp_r = Wp x liee / 2 = 0.2 kNm/m

Miotal = Mrest = Mot + Msur_r + Mp_r = 32.9 kNm/m

R = Wiotal = 69.2 kKN/m
Xoar = Miota / R = 476 mm
e = abs((lbase / 2) - Xpar) = 224 mm

Reaction acts within middle third of base
Proe = (R / Ipase) + (6 x R x €/ lpase?) = 96.9 KN/m?
Preel = (R / Ibase) - (B x R x €/ Ipase?) = 1.9 kKN/m?2
PASS - Maximum bearing pressure is less than allowable bearing pressure




