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Structural Design for the design of various size mass masonry
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 at Trefechan

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.

Allowable Ground Bearing Pressure = 50 KkPa
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2 Max Retained Height 0.45m - 1in2 Slope

STEPPED MASOMNRY RETAINING WALL STEM & FOUNDATION:

Masonry: floci 0.25 IN/mm® Applied Loads:
fii 400 iN/mm®
M aterial Factor, -~ m: 35 Moment, kMNm
Eacing Weght:| 5000 et D [:-D ......
Backing Weght:} 1800 ikg/m®
— Siope Angie, (" 2 ? ........ oo
Angle of Friction, & : 35 ideg
Weght:; 1800 ikg/m®
Design Criteria:
Length to be considered, L:i 1.00 im
Active or At-Rest Pressure: Ka Ka or Ko
Ground Pressure Limit:i 50 fkN/m®
Coefficient of Friction: 07
Load Factors: Self Weght: 0.9 k4
External Loads:: 1.60
Surcharge:! 160
Barth Pressure;; 1.40

WALL STEM DESIGM:

Moment of Resistance is calculated in accordance with BS 5628:1 (32.5.3),
taking account of Flexural Strength.

wil w2 w3 wi w5 wh wi
Widths, mm:} 1125 1125 ; 225 i O { ©o { 0 i O

Moment Check (Ultimate)
MR oment | Chesck

kNm

kHm
2135 | w3 0.65 0.07 oK
450 vl 266 0.07 oK
450 WS 266 0.07 oK
i
450 e 266 0.07 oK
A5 W7 266 0.07 Ok
2584 0.98 oK
450 w275 P
....... 300 774 248 oK
X ..900 Y
BASE DESIGHM:

Factors of Safety: Overturning = 5.15 > 2 OK
[Based on Unfactored Loaads) Shiding = 2. Bb =15 0K
Ground Pressure: Re=aultant is Inside Middle Third ... ... oK
Fr= 29424 kN/m’ < 50 M/mm2 oK
Py= 10.855 kN fm’ < 50 M,/mm2 oK
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3 Max Retained Height 0.60m - 1in2 Slope

Masonry: fkx:i 0.25 iN/mm° Applied Loads:
ki 400 iN/mm’ Vertical Load, kN
Material Factor, ~m:i 35 Moment kMNm :
Facing Weght:} 2000 ikg/m’
Backing Weght:i 1800 ikg/m*
Backfill: Slope Angle, - 26 deg '
Angle of Friction, - 35 ideg
Weght: 1800 ikg/m’ Hore. Load, kN
Design Criteria:
Length to be considered, L 100 ' ¢ /1 i | 800
Active or At-Rest Pressure: Ka Kaor Ko
Ground Pressure Limit:i 50 ikN/m’
Coefficient of Friction:{ 0.45
Load Factors: Self Weght: 0.9 ¥
External Loads:: 1.60
Surcharge:; 1.60
Earth Pressure:; 140 |
WALL STEM DESIGHM: Moment of Resistance is calculated in accordance with BS 5628:1 (32.5.3),
taking account of Flexural Strength.
wl w2 w3 wd wb whb wi
Widths, mm:} 1125 { 1125 § 225 o 0 ! 0 i O
wl w2 Moment Check (UItimate)
MR o Check
kM m
kHm
2315 W3 0.67 0.23 oK
450 vl 275 0.23 0K
450 W5 2.75 0.23 oK
]
450 We 275 0.23 oK
A50 w 275 0.23 oK
3.04 159 0K
450 | 375 I
10.86 3.51 0K
x Y
BASE DESIGM:
Factors of Safety: Overturning = 5.10 = 2 0K
[Based on Unfactored Loaads) Shiding = 187 > 15 oK
Ground Pressure: Resuhtant isInside Middle Third ... ... Ok
Px= 33.607 kN/m® < 50 N/mm2 OK
Py= 12.296 kN/m’ < 50 MN/mm2 oK
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4 Max Retained Height 0.90m - 1in2 Slope

STEPPED MASOMRY RETAINING WALL STEM & FOUNDATION:

Masonry: Tkl 0.25 iN/mm’
fkoi 400 iN/mm®
Material Factor, -~m: 35
Facing Weght:; 2000 kg/m’
Backing Weight:i 1800 igg/m®
ekl Siope Angle, (i1 2 T ........ see
Angle of Friction, & 35 deg
Weght:} 1800 ikg/m®
Design Criteria:
Length to be considered, L:i 1.00 im
Active or At-Rest Pressure: Ka Kaor Ko
Ground Pressure Limit:i 50 (kN/m®
Coefficient of Friction:i 0.45
Load Factors: Self Weght: 0.9
External Loads:: 1.60
Surcharge:: 1.60
Earth Pressure:; 140

Hore. Load, kN

Applied Loads:

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 wil w5 wh wT
Widths, mm: 1125 | 1125 225 225 | o i O 1]

wl w2 Moment Check (Ultimate)
MR PRI ek

kN Moment

kK
215 W3 0.65 0.07 oK
450 o 2.94 0.98 OK
B75 W5 672 0.98 oK
- ]
675 e 672 0.98 oK
675 wi 672 098 oK
7.35 3.60 oK
675 275 i
16.93 B.69 oK
X 25 1 v
BASE DESIGM:

Factors of Safety: Overturning = 414 = 2 OK
[Based on Unfactored Loaads) Slidng = 1.68 > 15 OK
Ground Pressure: Re=ultant is Inside Middle Third ................. oK
Px= 45044 kNjm? < 50 MN/mm2 oK
Py= 11.306 kN/m" < 50 M/mm2 OK
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5 Max Retained Height 1.20m - 1in2 Slope
STEPPED MASOMNRY RETAIMNING WALL STEM & FOUNDATION:
Masonry: fkxi 0.25 iN/mm® Applied Loads:
i 400 iNSmm’ Vertical Load, kM
KNm : :

M aterial Factor, --m: 3.5 Moment

Facing Weght:: 2000 kg/m®
Backing Weght:i 1800 (kg/m®

Backfill: Slope Angle, [i:f 27 ideg ry
Angle of Friction, .- 35 ideg
Weght:{ 1B00 ikg/m® Hore. Load, kM

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

Ground Pressure Limit:! 50 ikN/m®

Coefficient of Friction:i 0.45

Load Factors: Self Weght: 0.9 L d
External Loads:! 1.60

Surcharge:; 1.60

Earth Pressure:{

WALL STEM DESIGN: Moment of Resistance is calculated in accordance with BS 5628:1 (32.5.3),
taking account of Flexural Strength.

wil w2 w3 wi w5 wh w7y
Widths, mm:i 1125 | 1125 | 225 | 225 i O i O i D

wl w2 Moment Check (Ultimate)
MR et Check

kNm

kram,
_2f5 w3 0.69 0.53 oK
450 Wl 3.13 2.49 oK
675 WS 7.14 2.49 OK
- ]
675 P 7.14 2.4% OK
675 W7 7.14 2.49 Ok
777 6. 69 OK
PR 675 | 425 I
2892 11.13 OK
X 1850 I v
BASE DESIHGM:

Factors of Safety: Overturning = 423 > 2 OK
[Based on Unfactored Loaads) Slidng = 1.64 > 15 OK
Ground Pressure: Resultant isInside Middle Third . ..ol oK
Fx= 48.1965 kN/m’ < 50 M/mm2 oK

Py= 16.303 kN fm’ < 50 M /mm2 oK
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6 Max Retained Height 1.50m - 1in2 Slope

STEPPED MASONRY RETAIMING WALL STEM & FOUNDATION:

Masonry: flo:t 025 infmm® Applied Loads:
fk:i 400 iNfmm’ Vertical Load, kN
Material Factor, 7 m: 35 Moment, kN
Facing Weight:: 2000 ikg/m ! ! Surchange leM fm 2
Backing Weight:i 1800 ikg/m . 500
L, pr— ARR
Backfill: Slope Angle, (:! 26 deg [
Angle of Friction, v:f 35 ideg
Weight:! 1800 ikg/m* Horiz. Load, kM
Design Criteda: Heighf, mm
Length to be considered, L:! 100 im
Active or At-Rest Pressure: Ka Kaor Ko
Ground Pressure Lim it: 50 kN/m’
Coefficient of Friction:: 045
Load Factors: Se lif Weight: 0.9 L)
External Loads:: 160
Surcharge:: 1.60
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 wWh w7
Widths, mm:i 1125 | 1125 | 225 225 225 1 0 | 0
w2 Moment Check (Ultimate)
MR hpplied Check
kNm Moment
kNm
w3, 0.67 0.23 OK
1
450 v 304 159 Ok
1
6575 WS 7.55 487 (8].4
—

900 [ 1358 4 87 Ok

L] w7 1358 487 Ok

1469 1084 Ok

900 | 500
5489 1670 Ok
X 1700 > v
BASE DESIGM:

Factors of Safety: Overtuming = 5.33 2 OK

(Based on Unfactored Loaads) Sliding = 1.88 > 15 Ok

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

Px= 49358 kN/m° < S0 N/mm2 OK

Py = 26744 kN/m® < 50 M/mm2 oK




