ACBA 4007

STRUCTURAL DESIGN REPORT

Mariah Edwards
UWTSD | 2114464




Structural Design Procedure

1. Structural Scheming- This is the initial design stage where the architect has produced
their drawings and the next step is for the structural designer to select locations for
structural members (the positioning of columns, beams, the spanning of slabs, etc.)
based on building codes and recommendations being sure not to interfere with the
architectural layout of drawings given.

2. Loading Schedule — at this stage the various loads, permanent (self-weight of
structures, etc) and variable loads (wind, snow, etc) are considered including the
future use of the structure. These values are assumed in the Eurocodes 1, NA to BS
EN 1991-1-12002.

3. Durability- at this stage the materials that will be used to build the structure are
chosen so that wear and tear would not cause it to work less than what was
anticipated. Environmental considerations must be made to figure out the effects with
regards to durability and the steps needed to protect materials.

The degree of deterioration can be estimated based on experience from prior
construction, calculations, or both.

4. Structural Element Design- this is where the structural members (beams, columns,
slabs) are designed by calculation factoring appropriate sizing, type of materials and
loads (permanent and variable). If needed, these calculations can be verified by
experiments.

5. Detailing- the location of structural elements is represented on drawings to specify
requirements to the builder.

Types of loads to be considered when designing a building project

» Dead loads (Gk)/ Permanent actions (due to the fact they remain constant through the
lifecycle of the structure) — EN 1991 -1-1-1:2002 defines a dead load as a gravity
load. It is the self-weight of permanent structural members such as columns, beams,
floors slabs, etc and the weight of any object attached to the structure (non-structural),
e.g., roofing, partitions, linings, thermal insulation, etc. Dead loads are calculated by
multiplying the unit weight of the material by the quantity of materials.

» Imposed load/ live loads (Qk) — these are loads that are non-permanent and arise from
occupancy, these loads are due to the movement of weight of people, furniture,
equipment, etc. Live loads are unpredictable and are assessed based on assumptions
observed from loading conditions. E.g., a hospital would need to be designed for a
larger load than a small two-bedroom house as there would be more persons at a
hospital, so the design must account for the expected occupancy.



The imposed loads on the structure are modelled as either uniformly distributed loads,
concentrated point loads or a combination of both. Floors and roof areas are put in
categories based on their intended use, e.g., domestic, and residential activities,
shopping areas, heavy equipment in e.g., communal kitchens, boiler room, etc to
determine the loading.

» Environmental loads (wind loads, snow loads, etc)- wind loads are not as important
when designing low rise buildings but are very important when designing high rise
buildings and need to be thought about early in the design process. Ground snow load
zone maps and values are used to determine snow loads. The type of roof structure
should also be considered as some roofs can affect snow build up. Snow loads are
considered in BS EN 1991-1-1-3 and wind loads in BS EN 1991-1-4.

» Other loads are thermal, impact, vibration, etc.



=>Unit weignt of mates ols ©

U LAY

anit mass  of reinforcad
anit weight of reingorced

s 3

ee e YUY YT



Coumn dead \vad = 8¢ .‘w
g uliesdle. 0w g qak z se\
",q x oo“ *

& O 10 \ M

a pptimate. design load -
Foch bram on nd -8

u«h ol slab thor &
gl-c\ 222 skb\

({.mMQM W) = oba-
=9M\




Bi-6s - UDL fom Slab el
qromasmet®) o0l el Lo weo

- gy xax8kl
- don- oy LV Y 4
= n3%. LYk
.- e SR ‘,.

— P W

- - 8\

8 uﬁ . u‘v
b3






PCo\umﬂ @
|

>

RBeam C.\“% li

Beam
e\=C G
—~reockon Gue 4o B\-C| =88
~ C,-Ca Support eaction from &9 -(
SclE m\a\\b =1. KR = & QO k¥ P
ferCe.  reoction ob C ’G"b" m

\3'\-%‘1



-~ = 5 i - - 2 o 5 = 5 r vy
y Ll 3 . : G .5 > o Sy oY Pugie L g Ly R
B . . - * - . ® N .
- > . . ¢ " » 5 . Y A o W e

/g Tae T TR % T N O AN AR T I N
- . . ‘ L - an-5a kenlm
b ./ g '7 M=18
o v | o
. ' ‘.",” Qe M'n\ﬂ\
o gakn X8 des ) ‘if(. 50 a3
® s-r-\"a\. nndrv’oi‘g' X
1380 .A‘vul ouer - 4)(‘(111\ _.
12 Don mm ’. 7
\i ';,J."(\"" ~‘:
_ \ N ":
> /(ms('_l = S0 N “mm o
i o =0 )
ms 131-SQ X 1° Ny |
5 Nram
e As = 12y - 52 x \® i
ety 2 :
BooN\mm = X 189 oS3
(=)
= |3 -S2 %X \O
e 8

quysob-So
=139]-3skmm= )

5{’“‘-*3'13— iomm bar @
S® mm /¢

! o/
m rcm,forcunent: Q13 (X

3

POS X 1000

OO0



T T R L G T Y TR T R O TR WS SN A i AN S TR § WA S T ST

I|> Steel Beam D.ﬁ 3" R T \DbN\mm
alsr-24kn

Bz:lcé"omg% = ko '\\\mmz
>rfme svctﬂmwwm "“P""A

BL



References

A.J Bond et al. (2008) How to Design Concrete Structures using Eurocode 2 Surrey: The
Concrete Center.

ARYA, C., 2009. DESIGN OF STRUCTURAL ELEMENTS. 3rd ed. Abingdon: Taylor &
Francis, pp.15-17.

British Standards Institution (2005) BS EN 1990:2002 +A1:2005 Eurocode — Basis of
Structural design London: London: British Standard Institution

British Standards Institution (2005) BS EN 1991 — 1-4:2005+A1:2010 Eurocode 1: Actions
on Structures — Part 1-4: General Actions — Wind Actions London: British Standards
Institution

British Standards Institution (2005) BS EN 1991-1-1:2002: Eurocode 1: Actions on
Structures —Part 1-1: General actions — Densities, self-weight, imposed loads for buildings
London: British Standards Institution

British Standards Institution (2005) BS EN 1991-1-3:2003 +A1:2015 UK National Annex to
Eurocode 1: Actions on structures — Part 1-3: General actions — Snow loads London:
British Standards Institution

British Standards Institution (2005) BS EN 1992- 1-1:2004+A1:2014 Eurocode 2: Design of
Concrete structures — Part 1-1: General rules and rules for Buildings London: British
Standards Institution

British Standards Institution (2005) NA to BS EN 1990: 2002+A1:2005: UK National Annex
for Eurocode Basis of structural design. London: British Standard Institution

British Standards Institution (2005) NA to BS EN 1991-1-1:2002: UK National Annex to
Eurocode 1: Actions on structures Part 1-1: General actions — Densities, self-weight,
imposed loads for buildings London: British Standard Institution

British Standards Institution (2005) NA+A2:2014 to BS EN 1992-1-1:2004 +A1:2014: UK
National Annex to Eurocode2: Design of Concrete Structures — Part 1-1 General Rules and
Rules for Business London: British Standards Institution

British Standards Institution (2005) NA+A2:2018 to BS EN 1991-1-3: 2003+A1:2015 UK
National Annex to Eurocode 1: Actions on structures — Part 1-3: General actions — Snow
loads London: British Standards Institution

European Standards Committee (2005) BS EN 1993-1-1:2005 EN 1993-1-1:2005 (E)
Eurocode 3: Design of steel structures - Part 1-1: General rules and rules for buildings
European Standards Committee

European Standards Committee (2005) BS EN 1993-1-5:2006 EN 1993-1-5:2006 (E)
Eurocode 3 - Design of steel structures - Part 1-5: Plated structural elements European
Standards Committee



