0008560

TAR BD ABDLL MASI Lo sty

Design Comparison of an RC Retaining Wall with
BS8110 and EC 2

BY

-Aloysius Tan Sze Howe

A
BT i

_ "Being a Project Repoft submitted to INTI
IN TERNATIONAL UNIVERSITY a§ a requlrement for
DIPLOMA IN CIVIL ENGINEERIN G. (Semester
JANUARY 2015)

Faculty of Science, Technology, Engineering and
Mathematics

INTI INTERNATIONAL UNIVERSITY

Sﬁperviser: Ir. Siow Yun Tong




TAW BRI ABLAH. MAND LIDRARY

Acknowledgement

I have been on this project for 3 months now in INTI International University and it has been a

long way from scratch to my final product. Along the way 1 had a lot of help from lecturers and

: E friends which I would like to express my gratitude here.

First of all, I would like to thank my supervisor Ir. Siow Yun Tong for helping me to fimish my
project. He gave me a lot of suggestions and useful tips to help me on designing the retaining

wall, because I'm not familiar with it. He also checked on my progress so 1 won’t lose track.

Secondly I would like to thank my friends for giving me support and some help on this.
Although they also have their own reports to do, théyﬁstill helped me out whenever I needed.

1 would also want to thank my parents for giving me financial support at my diploma and my

project budget so I can finished it smoothly.

Lastly T would like to thank FOSTEM and INTI I__.hternatioﬁ_al Lﬁiiversity forf"éi'ving_ me an
opportunity to do a Final Year Project to simulate a real life project when working in the future.

=




I declare that this pI‘O_]eCt 18 ent1rely my own work except

where due references are made.

-
e

//

Aloysius Tan Sze Howe

9 April 2015




Abstract

The purpose of this project is to design a cantilever retaining wall using BS8110 and EC2 and do
a comparison between them. Retaining wall is the more efficient, safe and space-saving structure

than the traditicnal method.

There are a lot of different designs of retaining walls but in this project, cantilever retaiing wall

is chosen because of its advantages than other designs.

There are a lot of differences between British Standards and Eurocode, and some of it will be

applied in this project. The calculation differences will be tabulated out at the end of the project.

Calculation will be on firstly, the stability of the walﬁ and second the reinforcement. The

different codes have different formulae and will produce various results.
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1.0 Introduction

Retaining Wall is a vertical wall which is able to resist pressure or weight of the material that it
is retaining. It can be made out of either concrete, timber, bricks or just stones, is to be placed
between two different elevations of unstable soil or slopes, or landscape needed to be shaped for
better purposes like highway. Actually there is another solution to this problem is to build a

natural slope between the two levels, but it is space consuming. So a rigid vertical wal] is the best

solution.

There are a few types of retaining wall which are gravity retaining wall, semi-gravity retaining
wall, counterfort retaining wall and cantilever retaining wall. Cantilever retaining wall is chosen

for this project.

1.1 Advantages

%
!

The advantages of cantilever retaining wall than other wallsis:

1. Use lesser materials than others.

2. Can have a height between 1.2m to 6m.
3. Use remforced concrete to design.
4

Economical and easier to construct. : . //

1.2 Objective

Objective of this project is to be able to design a reinforced concrete cantilever retaining wall
using BS 8110 and EC 2.

And at the end to produce a comparison between the two calculation. // "
/

A scaled model of the retaining wall will also be done. /




1.3 Scope

The limitation in this project is

1. There is no drainage system calculation.

2. There is no water/ice, surcharge pressure calculation.
3. Active earth pressure assumed to be 0.
4

Soil conditions are assumed, due to this project is focused on designing.




2.0 Methodology

2.1 Initial sizing of the wall

First of all the height of the wall was assumed to be 3m, and according to a BS8110 reference
book, the base should be approximate .75-0.8 times the height, so the base assumed to be 2.5m
length. The minimum thickness for ;etaining wall is 300mm (0.3m), so the thickness chosen is
0.3m. The breadth of the base toe is almost a quarter of the total length of the base, so 0.6m was
chosen. The breadth of the heel is 1.6m. (Figure A)

2.2 Soil and other properties i /

‘The soil properties for this project are assumed as‘this project is mainly on designing.

DeI;Sity, Y 120 KN/m?_s

Internal angle of friction, @ - :30° '

Coefficient of friction, n 05 |

Allowable bearing pressure :: 150 KN/m® e

2.3 Concrete properties

Density, y - 24 KN/m®
Concrete strength, f, - 30 KN/m*
. Yield strength, f, : 500 KN/m”
//
Cover for wall : 20 mm ///
e
Cover for base 135 mm




3.0 Results and Discussions

3.1 British Standards Calculations

3.1.1 Checks for Stability (Figure A)

a) Sliding: (consider 1m length of the wall)

Horizontal force = 0.5 x active pressure x height of wall

Fa=0.5p:h

Active pressure = coefficient of active pressure x d_ensity of soil x height of retained fili
Pa= kqph V" !

Coefficient of active pressure : /

__i-sin¢
1+sino

K,

~_ 1-sin30
1+5in30

_1-05 ;
1+05 Lo

=1/3

So active pressure

Pa = 1/3x20x 3.3 o /

— 22 KN/m? : ~

And honzontal force

Fa =05x22x33

=363 KN /




Weight of wall (W,,) = 0.3 x 3 x 24 =21.6 KN

Weight of base (Wy) =03x2.5x24 = 18 KN
Weight of soil (W) =1.6x3x%x20 =96 KN
Total vertical force (W) =135.6 KN
So the frictional force Fro =nu W,
={0.5x 1356
=67.8 KN

Since the passive earth pressure = 0, hence factor of safety against sliding

078 _ 187>:15 0.K
363 05
//
b) Overturning
Total moment from toe :
{overturning moment) = Fp X 33;3$ 363 %' 1.1 =39.93 KNm
Sum of restoring moment, Mg =Wex 075+ Wpx 125+ W,x 1.7 -

=21.6x075+18x1.25+96x 1.7
=16.2+22.5+163.2
=201.9 KNm

Factor of safety against overturning : /

201.9 -/
- = 506> 2(0.K.
3003~ 06> 2(0-K)




¢) Ground bearing pressure

Moment at center line of base (anti-clockwise as positive)
M =Fax =+ W, x 0.5 - Wyx 045

=363x1.1+21.6x05-96x0.45

=3993+10.8—-43.2

=753 KNm
Total vertical load, N =W, = 135.6KN -

Mo B 00sem< 2= 25— 0417m

N 135.6 : 6 [

So, the maximum ground pressure is at toe,

oM

Ptoe b ’B + .IDZ . | .( /./ )

_ 1356 | 6x753

2.5 2.52

= 5424 +723

= 61.47 KN/m” < allowable 150 KN/m>

The maximum ground pressure at heel,

N oM
Pheel = B — /

" /

1356  6x7.53 /
2.5 2.52

=5442-723

= 47.01 KN/m®




3.1.2 Reinforcement

a) Wall
Height of wall = 3m, horizontal force
F, . =0.5kph’

=05x 1/3x20x3?

=30 KN/m

Design moment at base of wall,
M _¥f gsh
_ 14x30x3
30 ,

=42 KNm “

Effective Depth | | / -
; . ’

Assume diameter of the steel bar = 12mm

Effective depth, D = 300 — cover — 12?‘-

=300-20-6
=274 mm
Ultimate moment of resistance
M,  =0.156 f,, bd’
=0.156 x 30 x 10° x 2747 x 10°°

=351.36 KNm /

Since M, > M, so no.compression reinforcement required.
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