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Design content

1 Introduction

1.1 Instructions

In accordance with instructions received from the client | have carried out a Structural calculations for
the Retaining wall (Base only) at

2 Melrose Houses
Cardiff Road, Troedyrhiw,

2 Construction works

All the construction works must be done by experienced builder or contractor.

As there is no ground investigation | use the worst case GBP=100kN/m2. The minimum
reinforcement cover in the concrete base should be 40mm. The concrete for the Retaining wall is
C40. Movement joints must be provided at a maximum of 6m space with a maximum 3m from a
corner or change of direction, They must commence at concrete foundation level and continue
through the coping courses.The backfill material must be granular type to relieve hydrostatic
pressure.A min surcharge of 1.5KN/m2 has been considered for soil.

If the builder/contractor has any queries regarding the above-mentioned works during the installation
installation process, please contact me.

Marcin Krawucki
BSc (Hons) GMICE
ICE Membership: 92007313
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Manufacturer Details
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Bearing Pressure
Directly Beneath Wall

Retaining wall details (from manufacturer - Elite Precast Concrete)

Note: Density of soil is considered as 1800 KN/m3 instead of 1200 mentioned by manufacturer, however,
the actual soil level is flat instead of angled and bearing pressure is 100 instead of 80
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Retaining wall Base Details
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MasterKey : Retaining Wall Design to BS 8002 : 1094, ‘
BSEN1996-1-1:2005+A1:2012 and BS §110 : 1997
Basic RC Retaining Wall
Gravity Masonry Retaining Wall with Reinforced Concrete Base
Summary of Design Data
ECH Nationzl Annex UK
Notes All dimensions are m mm and 2l forces zre per metre fun
Iiaterial Denzities (KN m™) Soil 13.00, Concrete 24.00, Masonry 23.00
Concrete grade fou 30 W/mm®, Permissible tensile stress 0.230 N/mm®
Concrets covers (mm) Baze cover 30 mm
Remforcement design fy 500 N'mm?®, fyb 300 N/mm* designed to BS §110: 1997
Surcharge and Water Table Surcharge 1.50 KEN/m®, Fully dramed
Unplamned excavation depth Front of wall 400 mm
T The Engmeer must satisfy him herself to the remforcement detailing requirements of the relevant codes of practice
Soil Properties
Bearmg pressure

Premissable service pressure @ front 100.00 KN/m®, @ back 100.00 kN/m*
Back Soil Friction and Cohesion & = Am(Tan(30)'1 2)= 25 60°

Baze Friction and Cohezion & = Am(0.75xTan(Am(Tan(30)1.20)) = 19.84°
Front Soil Friction and Cohesion = Am(Tan(30)1.2) = 25.60°
Loading Cases

Gsgil- Soil Self Weight, Gwzi- Wall & Base Self Weight, Fvdesi- Vertical Loads over Heel,

Pz- Active Earth Pressure, Psurcharge- Earth pressure from surcharge, Pp- Passive Earth Pressure

Case 1: Geotechnical Design 1.00Gsq0+1.00Gwait1.00F vHea+1.00Pz+1 . 00Psurcharge+1.00Pp
Case 2: Structural Ultimate Design 1.40Gz6+1 40Gw=air1.60F vHea+1.00Pz+1 00 Psurcharge+1.00Pp

Geotechnical Design

Wall Stability - Virtual Back Pressure

Case | Overtuming Stzbilismg 13.984/56.580 0282 OK
Wall Sliding - Virtual Back Pressure

Fx/(PxFrictiontRXFassive) 18 917/26.576+0.038) 0.710 oK
Soil Pressure

Virmal Back (WNo uplift) Maox(88 143/100, 10.057/100) KN/m* 0.381 0]24
Wall Back (o uplift) Max(96.588/100, 1.612:100) kN/m® 0.066 OK
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Structural Design
Masonry Wall Details
Partizl Safety Factor ({me/'mf) Units Category 11, Execution Control Class 2 327 TableNA1
Materizl Concrate blocks, =23 EN'm*
Units and Mortar Strength 3.2 N/mm®, Mortar designation MI12/(i)
Elocks Ratio Unit height=430, Lezst herizontal dimensions=8600 0.73
Comprassive Strength (5) Group 1 26Nmm* Table NA4
Wall Design (Inner Face Tension)
Critical Section Critical @ 0 mm from base, Case 2
Section Properties (@ Baze =1200 mm, Area=12000 cm®, Zb=240000 cm®
Flexurzl Strength oy fxk1=0.13, gd=0.036 N'mm®, fia1=fo1+0.9gd 'mf 02383 N'mm® Table NA 6
Mr=fk1.Zh/ 'mf 0.238x2400002.7 2116 kN.m

EN 1996-1-1:2005 6.3.4(1) Note 1 Advises apainst the use of the flexural strenpth £ xki for unrenforced
masony used i sarth retzining structurss. No gltsmative valuss are provided.

Moment Capacity Check (M) MISOENm Mr212ENm 0.709 QK
Shear Capacity Check F 193 kN, fi0.214 N'mm®, Fvr 102.9 kN 0.19 OK
Base Top Steel Design

Steel Provided (Cover) Main H10@200 (30 mm) Dist HIQNG200 (60 mm}) 393 mm* QK
Compression Steel Provided (Cover)  Mam HI0@200 (30 mm) Dist. HI0@200 (60 mm) 393 mm*®

Leverarm r=fn(d b Az fy Feu) 145 mm, 1000 mm, 3%3 mm*, 300 Nmm*, 30 N/mm* 138 mm

Mr=in(sbove Az’ d xx'd) 383 mm®, 35 mm, 14 mm, 0.10 235KNm \
Moment Capacity Check (M) MOSKNm, Mr2335ENm 0.033 CE
Shear Capacity Check F 74 kN, ve 0.560 Nmm®, Fvr 812 kN (.00 OK
Base Bottom Steel Design

Steel Provided (Cover) Mam HI0@200 (30 mm) Dist HIQ@E200 (60 mm) 393 mm® CE
Compression Steel Provided (Cover) Mam H10@200 (30 mm) Dist. HI0@200 (60 mm) 393 mm”®

Leverarm ==in(d b Az fy Feu) 143 mm, 1000 mm, 393 mm*, 500 N/mm®, 30 N/mm* 138 mm
Mr=fn(above Az’ d xx'd) 303 mm®, 33 mm, 14 mm, 0.10 235ENm

MMoment Capacity Check (2 2r) MOSENm Mr235ENm 0.022 QK
Shear Capacity Check F 105 kN, ve 0.560 N'mm®, Fvr 81 2 EN 0.13 OK

Note: Please note that the calculations provided above to be considered
for the base of the retaining wall. Retaining wall to be assembled based
on manufacturer's guidelines.
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Design Parameters
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NOTE:-

Manufacturer (Elite Precast) Drawing

Retained Material:-

Sand

AoR = 30 degrees
Maximum Density

12 kN/m3 (1200 kgs/m3)

It is up to the client to advise if these parameters

are not correct.

The bearing pressure beneath the wall is shown below. |t is up to the client to ensure the

ground and slab is adequate, alternatively a foundation may be designed to suit allowable

ground bearing pressures if required.
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50kN/m2
Bearing Pressure
Directly Beneath Wall

Bearing Pressures
(1:25)

NOTES:-

1. The contractor should take all necessary
measurements on site.

2. All dimensions shown on this drawing are
approximate and for structural calculation
purposes only.

3. Dimensions on this drawing should not be used
for fabrication purposes.

4. Do not scale this drawing.

5. This drawing should be read in conjunction with
the calculations.

IMPORTANT NOTE

The existing slab and ground have not been
investigated by CLP structures, the pressures
exerted on the ground and slab are shown on
this drawing, however it is up to the client to
satisfy himself that the existing ground and
slab are adequate to support these loads.

IMPORTANT NOTE

The wall has been designed to retain a specific
material with a specific density and angle of
repose. It is up to the client to ensure that the
material retained on site does not exceed these
designed parameters, failure to do so may result
in he collapse of the wall.
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CLP Structures
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1. Handling

. Unit Volume / Weight
Unit Ref : BL2
Volume : 0.321 m*®
Weight : 750 kg
. Weight is based on 2,350 kg/m?
. Lifting system is by means of a 170mm long spherical

pin anchor rated at 2.5 tonnes with a safety factor of 3.

. Lifting is achieved by use of a 2.5t rated pin anchor ring
clutch or combination ring clutch only and should
comply with the Lifting Operation & Lifting Equipment
Regulations 1998 (LOLER).

. Lifting Pin Characteristics
Anchor Type : T-025-0170
Anchor Length : 170mm
dia: 14mm
Foot dia : 35mm
Load Class : 2.5 tonnes

IMPORTANT NOTE :

Prior to lifting older / pre-used blocks, check the lifting
pin for wear / corrosion and check the block for cracks.
If the block is cracked or the pin is worn, it could fail

when lifting.
2. Concrete
. Characteristic 28 day cube strength = 50 N/mm? min.
. Concrete is Class A1 Fire Resistant in accordance with

clause 4.3.4.4 of EN 13369
3. Manufacture

BS EN 13369 : 2013
BS EN 13670 : 2009

. Manufactured to :
. Tolerances to :

4. Physical & Chemical Properties

. Appearance : Grey in Colour
. Other Chemical Properties : Not Applicable

5. Design
. Design Life : >100 years

6. Manufacture Tolerances
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@74mm dia semi-spherical recess in the gravitational centre
of the block for the pin anchor.
(pin anchor is rated to 2.5 tonnes with a safety factor of 3).
1200 600
2075 | 185 | 415 | 185 207.5 207.5 | 185 207.5
25 135 25 25 135 25 25 135 25
223 ~—
! °°T 3 il
g N
il il -
i | e S
i i Connector.
A .

450

[
100
1

Female
Recess.
ay
/ \

. Length +5mm 25 155 25 25 155 25 25 155 25
. Width *5mm 197.5 205 395 205 197.5 197.5 205 197.5
. Height *5mm | I | | | |
TITLE , ELITE PRECAST CONCRETE LTD
Duo™ Interlocking Concrete Block HALESFIELD 9. TELFORD ELITE
1200mm x 600mm x 450mm (Male / Female Interlocks) SHROPSHIRE TF7 4QW REAiT
Elite Product Code : BL2 wonw eliopracastoo.k CONCRETE
B | 18.01.23 |[Title block & notes updated. CTC |RMD
REV| DATE REASON FOR ISSUE DRN | APP %} % ow CTC|owo RMD|ove  23-06-16 | A4 |sne 1:15 | EPC-DUO-002 | B

EPC-DUO-002_B - 1200 x 600 x 450 (BL2)
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