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Structural Design for Retaining Walls

1 Introduction

Calculations by Wing Wong MEng(Hons) CEng MiStructE

These calculations have been prepared for the structural design of the retaining walls at the
site by Bryniau Road

The design of mass masonry retaining walls are for various heights up to a maximum retained

height of 1.50m. The design is for typical garden type retaining walls.

The retaining walls below are designed for a max 1 in 2 slope behind the wall.
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Date Calc by Checked Job no. Sheet no. p ENGINEERS
Nov-19 Ww PG 1982 2
2 Max Retained Height 0.45m - 1in2 Slope

STEPPED MASOMNRBY RETAINING WALL STEM & FOUNDATION:

Wertical Load, kN

Masonry: flxsi 025 IN/mm’ Applied Loads:
flci 400 INfmm’

Material Factor, 7 m: 35 Moment, kNm

Facing Weight: 1800 ikg/m’ - :
Backing Weight:; 1800 ‘kg/m !
Backfill: Slope Angle, (751 27 ideg

Angle of Friction, &: 35 ideg ! i

Weight:: 2000 :kg/m* Horiz. I:u.:rad. kM

Design Criteria:
Length to be considered, L:

Active or At-Rest Pressure: KEa Kaor Ko
Ground Pressure Limit:} 100 (kN/m®
Coefficient of Friction:; 0.45
Load Factors: self Weight: 09
External Loads:; 1.60
Surcharge:i 1.60
Earth Pressure:! 140

WALL STEM DESIGN:
taking account of Flexural Strength.

Moment of Resistance is calculated in accordance with BS 5628:1(32.5.3),

wl w2 w3 wid w5 whb wir
Widths, mm:} 1125 | 1125 { 25 { ©o | © | © | O
W2 Moment Check (Ultimate)
MR Applied Check
KMm Moment
EMm
w3 0.64 o.07 OK
L.

450 267 0.07 Ok

450 267 0.07 OK

450 N 267 0.07 Ok

- 450 w7l 267 0.07 oK

294 1.03 OK

450 e 275
502 263 OK
X Y
BASE DESIGM:

Factors of Safety: Overturning = 5.04 = 2 OK

[Based on Unfactored Loaads) sliding = 176 =15 OK

Ground Pressure: Resultant is Inside Middle Third ... .. OK

Px= 29711 kN/m’ < 100 N/mm32 oK

Py = 11582 kMN/m* < 100 N/mm2 0K
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3 Max Retained Height 0.60m - 1in2 Slope

STEPPED MASONRBRY RETAINING WALL STEM & FOUNDATION:

Masonry: flew:
fk:

Material Factor, 7 m:

Facing Weight:

Backing Weight:

Backfill: Slope Angle, (7

Angle of Friction, &:
Weight:
Design Criteria:

Length to be considered, L:
Active or At-Rest Pressure:

Ground Pressure Limit:
Coefficient of Friction:
self Weight:

External Loads:

Load Factors:

Surcharge:
Earth Pressure:

025 N/mm?
400 iN/mm®
35
ke/m”
ke/m®
26 deg
35 ideg
______ 2000 ‘kg/m”
....... e
Ka Kaor Ko
100 kN/m®
0.45
0.9
160
160
140

Applied Loads:

Moment,

kMm

0.00

Wertical Load, kN

0.00

Horiz. Load, kN

WALL STEM DESIGN:

taking account of Flexural Strength.

wl w2 w3 wd w5 whb wi
Widths, mm:{ 1125 | 1125 ! 225 | 0Q o | 0 i ©
X Y
BASE DESIGM:
Factors of Safety: Overtuming = 5.02
{Based on Unfactored Loaads) Sliding = 1.80

Ground Pressure:

Resultant is Inside Middle Third

Px= 3413 kN/m’
Py= 13.245 kN/m’

Moment of Resistance is calculated in accordance with BS 5628:1 (32.5.3),

Moment Check (Ultimate)
MR hppled Check
KMm Moment
kNm
0.67 0.23 Ok
2.76 0.23 Ok
276 0.23 Ok
2.76 0.23 OFK
276 0.23 OK
3.03 1.67 OFK
11.35 3.72 OFK
> 2 OFK
=15 Ok
................... OK
< 100M/mm2 Ok
< 100N/ mm2 OK
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4 Max Retained Height 0.90m - 1in2 Slope

STEPPED MASOMNRY RETAINING WALL STEM & FOUNDATION:

Masonry: flu:i 025
fk:i 400
Material Factor, 7/ m: 35
Facing Weight:i 1800
Backing Weight:! 1800
Backfill: Slope Angle, (7: 27
Angle of Friction, &: 35
Weight:; 2000
Design Criteria:
Length to be considered, L:i 100
Active or At-Rest Pressure: Ka
Ground Pressure Limit:i 100
Coefficient of Friction:i 045
Load Factors: Self Weight: 0.9
External Loads:i 160
Surcharge:: 160
Earth Pressure:; 140

hl,-"mr'ﬂ2
M,-"r'rlr'n2

kg/m”
kg/m”

deg
deg

kgfm*

m
Kaor Ko

M/

Applied Loads:

Moment, kNm

Wertical Load, kN

0.00

Horiz. Load, kM

WALL STEM DESIGN:

taking account of Flexural Strength.

Moment of Resistance is calculated in accordance with BS 5628:1 (32 .5.3),

wl wa w3 wil w5 whb w7
Widths, r‘rln'l:é 1125 1125 225 225 o o o
Wl w2 Moment Check (Ultimate)
MR Applied Check
KNm Moment
kNm
235 3 064 0.07 OK
L.
A50 widl 2494 1.03 Ok
1
575 ] 5.76 1.03 OF
—

&7 5 = 676 1.03 Ok

675 w7 5.76 1.03 Ok

7.37 3.82 OK

- 675 l275
1773 713 OK
X Y
BASE DESIGN:

Factors of Safety: Owverturning = 4.06 > 2 Ok

[Based on Unfactored Loaads) Sliding = 1860 =15 OK

Ground Pressure; Resultant is Inside Middle Third ......cocoooe. ... OK

Px= 45847 kN/m’ < 100 M,/ mm2 oK

Py = 12.264 kN/m’ < 100M,/mm2 Ok,
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5 Max Retained Height 1.20m - 1in2 Slope

STEPPED MASONRY RETAINING WALL STEM & FOUNDATION:

Masonry: flwsl 025 Nfmm”
fk:i 400 :N/mm”
Material Factor, > m: 35
Facing Weight:! 1800 kg/m ?
Backing Weight:i 1800 ikg/m’
Backfill: Slope Angle, [7: 27 ideg
Angle of Friction, &: deg
Weight:! lkg/m® Horiz.

Design Criteria: )
Length to be considered, L:i 1.00 im
Active or At-Rest Pressure: Ka Kaor Ko

Ground Pressure Limit:i 100  kN/m®
Coefficient of Friction:; 045
Self Weight: 0.9
External Loads: 1.60
Surcharge:i 1.680
Earth Pressure:; 1.40

Load Factors:

Applied Loads:

ertical Load, kN

Moment, kNm

Load, kN

WALL STEM DESIGM:
taking account of Flexural Strength.

Moment of Resistance is calculated in accordance with BS 5628:1 (32.5.3),

wil w2 w3 wd w5 w w7
Widths, mm:} 1125 ;| 1125 ; 225 ; 225 ! O O 0
Moment Check (URimate)
MR fopled Check
KNm Moment
kMm

0.59 0.55 Ok

3.13 263 Ok

7.20 263 Ok

7.20 2.63 Ok

7.20 263 Ok

781 7.13 Ok

.30 2629 | 1192 | OK

X 1280 /v
BASE DESIGM:

Factors of Safety: Overturning = 3.58 > 2 Ok

(Based on Unfactored Loaads) Sliding = 152 » 15 Ok

Ground Pressure: Resultant is Inside Middle Third OK

Px = 58.895 kN/m’ < 100MN/mm2 oK

Py = 10.982 kN/m’ < 100 N/mm2 OK
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6 Max Retained Height 1.50m - 1in2 Slope

STEPPED MASONRY RETAINING WALL STEM & FOUNDATION:

Masonry: flkw:i 025 hl,l’mrﬂ2 Applied Loads:
fli 400 iN/mm®
Material Factor, - m: 3.5 Moment

kNm

Facing Weight:{ 1800 ikg/m i

Backing Weight:; 1800 ‘keg/m

3

Backfill: Slope Angle, (71 26 ideg
Angle of Friction, - 35 ideg
Weight:] ikgfm* Horiz. Load, kN

Design Criteria: ]
Length to be considered, L:i 100 im
Active or At-Rest Pressure: Ka Ka or Ko
Ground Pressure Limit:i 100  ikN/m®
Coefficient of Friction:i 0.45
Load Factors: Self Weight: 0.9 r
External Loads:i 160
Surcharge:i 160
Earth Pressure: 140 ]

WALL STEM DESIGNM: Moment of Resistance is calculated in accordance with BS 5628:1 (32.5.3),
taking account of Flexural Strength.
wl w2 w3 wd w5 Wi w7
Widths, mm:; 1125 | 1125 { 225 { 225 | 225 | © i ©
Moment Check (URtimate)
MR hopled Check
ENm Moment
kMNm
235 W3 067 0.23 Ok
L
450 W 3.03 167 Ok
Bl |
575 WS 7.59 5.17 Ok
—

o900 Wi 13.73 5.17 Ok

So0 Wi 1373 5.17 Ok

1482 1161 oK

900 |.325
38.39 17.96 Ok
X Y
BASE DESIGN:

Factors of Safety: Overtuming = 3.45 = 2 OK

[Based on Unfactored Loaads) Sliding = 152 =15 OK

Ground Pressure: Resultant is Inside Middle Third ... OK

Px= B9.78 kN/m’ < 100 N/mm2 oK

Py = 11.505 kN/m’ < 100 MN/mm2 oK




