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1.0 OBJECTIVE

To carry out a reconnaissance survey on part of the roof at the Archaeology Building; to view
the structural elements which have been identified, by the client ‘A GREENER PLACE, to
support solar panels.

2.0 EXECUTIVE SUMMARY

The north-eastern part of the roof, which comprises ‘reinforced concrete beam ribs with
hollow clay pot’ roof slab, & upstand reinforced concrete beams on reinforced concrete
columns, walls or loadbearing masonry walls; are considered suitable to support the
proposed solar panels.

3.0 OBSERVATION

The roof slab is located approximately 22 metres above adjacent road level. Adjacent
buildings are not taller than the Archaeology Building, nor sufficiently close to it; to
experience funnelling effect due to wind.

The building was constructed around 1957. The flat roof slab was constructed from insitu
reinforced concrete beam ribs spaced apart by hollow clay pots. At the north-eastern area,
the slab is supported by a small grid of intersecting upstand reinforced concrete beams .
Those upstand beams are supported on loadbearing masonry wall, reinforced concrete
columns and walls.

4.0 DISCUSSION

A visual ‘structural condition’ assessment was carried out on site; there was no significant
sign of distress or cracking in the area of interest (area designated to support the solar
panels.

A theoretical load-carrying / strength assessment has been evaluated, the slab and

reinforced concrete beams are considered capable of supporting the solar panels in the
proposed arrangement (attached drawing and calculations refer).

5.0 CONCLUSION

Visual and theoretical structural assessment would indicate that the designated roof area is
capable of supporting the proposed solar panels.

The ‘proposed works’ drawing(s) indicate the required support and holding down details.
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STEELWORK NOTES:

1. ALL MATERIALS AND WORKMANSHIP TO BE IN ACCORDANCE WITH
THE NATIONAL STRUCTURAL STEELWORK SPECIFICATION (N.S.S.S)

2. STRUCTURAL STEELWORK SECTIONS TO BE GRADE S275 MILD STEEL
IN ACCORDANCE WITH B,S, EN 10025,

3. BOLTS TO BE GRADE 8.8 UNLESS NOTED OTHERWISE.

4, ALL WELDS TO BE 6MM CONTINUOUS FILLET, UNLESS NOTED
OTHERWISE,

5. CONTRACTOR MUST VERIFY ALL DIMENSIONS ON SITE BEFORE
COMMENCING ANY WORK OR PREPARING ANY SHOP DRAWINGS.
DUPLICATE COPIES OF SHOP DRAWINGS TO BE FORWARDED TO
STRUCTURAL ENGINEER FOR COMMENT 7 DAYS PRIOR TO FABRICATION
OF STEEL, NO DIMENSIONS TO BE SCALED FROM DRAWINGS.
DISCREPANCIES MUST BE REPORTED TO THE ENGINEER PRIOR TO
PROCEEDING,

6. ALL STEELWORK IS TO BE BLAST CLEANED TO A MIN. OF SA2 3
PRIOR TO GALVANIZING.

7, SUITABLE/APPROVED REMEDIAL CORROSION PROTECTION SHOULD BE
APPLIED TO ALL DAMAGED OR IMPAIRED GALVANIZED COATING,
IMMEDIATELY ON COMPLETION OF SITE CONNECTION.

8. FOR WELDING OF GALVANIZED COMPONENTS, REFER TO RELEVANT
SPECIFICATION.

9, ALL EXTERNAL STEELWORKS TO BE GALVANIZED.

ALL EXTERNAL STEELWORKS
SHOULD BE GALVANIZED

CONNECTIONS SHALL BE PREPARED
AND COMPLETED AFTER ACCURATE
SETTING OUT OF RELEVANT MEMBERS.
WELDING SHALL BE CARRIED OUT BY

SUITABLY QUALIFIED WELDER(S).

UCL ARCHAEOLOGY BUILDING

ALL CONNECTION WELDS TO BE 6mm
FULL CONTINUOUS F.W UNLESS

THE CONTRACTOR SHOULD CONSULT AND
OBTAIN PERMISSION FROM THE BUILDING
OWNER (OWNER’S REPRESENTATIVE) FOR
ATTACHMENT OF FIXINGS TO THE BUILDING.
WT&L ENGINEERS SHOULD BE NOTIFIED, IF
ALTERNATIVE FIXING DETAILS ARE REQUIRED.

NOTED OTHERWISE
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Assessment And Design Calculations




ARCHAEOLOGY BUILDING

The building was designed by architects, structural engineers, engineers of other disciplines.
It was constructed by professional contractors around 1957.

Vertical load-carrying elements of the Archaeology Building comprises load-bearing masonry
walls, reinforced concrete columns; depending on the location.

Overall visual inspection / survey of the building was carried out on 26™ October, 2010.
Observation, discussion ...etc. are covered in a separate report.

The current proposal to install a designated number and configuration of solar panels on the
flat roof slab has been assessed:

e To ensure the safe load-carrying capacity, integrity of the existing flat roof
components (slabs, beams ...etc.) can support the small additional distributed
downward vertical load associated with the solar panels and their plinths.

e To ensure the existing waterproofing membrane, future roof insulation layer, and
other apparatus / equipment are not adversely affected by the installation and
continued presence of the solar panels.

e To ensure that storm force wind, shall not lift any panel from its designated position,
configuration on the roof.

The following pages of ‘strength assessment’ calculation show that the existing ‘Insitu
reinforced concrete beam with voided clay block slab’ can safely carry an imposed vertical
load at a characteristic distributed intensity of 5 kilonewtons per square metre (based on a
span of up to 3.3 metres, as noted in the site survey). The voided reinforced concrete slabs
are supported by reinforced concrete upstand beams (downstand beams at internal
locations), on reinforced concrete columns. The distributed vertical load intensity of
proposed solar panels with the associated supports; amount to less than 0.5 kilonewtons per
square metre. That equates to a safe load-carrying capacity at 4.5 kilonewtons per square
metre, after installation of the solar panels. Current ‘British standard’ / ‘European Standard’
require a ‘safe capacity’ at just 0.75 kilonewton per square metre.

Underside of the plinths to the solar panels rest on lightweight steel sheets to disperse any
concentrated load. The proposed arrangement is such that future waterproofing membrane
will not be damaged (punctured), and future insulation layer will not be under any significant
compressive strain or imposed creep deflection under sustained load (of very low pressure).

Wind pressure associated with ‘Storm force wind’ (speed up to 90 miles per hour); has been
used to evaluate potential uplifting force on the solar panels. Appropriate light-weight,
holding-down beam system; has been designed to ensure no solar panel will be lifted off
under strong wind condition.

The current proposed holding down and restraining system of 152UC23 beams, allows
future installation of insulation layer, by lifting of their fixed end.
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 Asset Nr/ Project | Solar panel installation Sheet i
Location | UCL Archaeology Building Rev
ﬂ Part of Structure | Index Date 11"ﬁ;vember 2010 |
Referance Calculations Cutput )

Assessment of RC Beam (to BS8110)

FPage Contents

anoba N

Introduction

Beam Arrangement
Section Details and Moment Capacity
Shear Capacity ¢check for a Reinforced Concrete Section

Prmti name jorce oniv)

Signature once only)

Date (every page)

Prepared by

Checked by | 4 [

ELY [ p—

11 Nov 10

N Ascough
ver 0.01 ; 20 Mar 2008

RC CapCheck to 858110_V1_2604D6 © 2006
printed 11112010 2214
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DESHEN
CALCULATION SHEET GONSULTANTE
Asset Nr / Project | Asset No. 2
Location | Station - Line Rev
Part of Structure | [ntroduction Date 1171110
Reference — T Gaiculations Outpart 1
Introduction
Purpose

This calculation is to assess the load camrying capacity of reinforced concrete beam
sections subject fo crowd loading of 0.75 kN/m”.

The calculation should not be used for the assessment of reinforced concrete slabs

The assessment is based on BS8110. However rather than calculating the
ultimate moment capacity of the section by determining the lever arm z using a K
factor based on the applied bending moment, z is derived by equating the force in

the tension steel at yield ( /,/v,)As to the force in the concrete based on a concrete
strength of 0.67( /..fy) @and a depth to the compression zone of 0.9x so that the

force in concrete = 0.67( fofvm) X b x0.9x and z = d - 0.45x

Print name  jonce anty) Signature (once ondy) Initials (every page} Date fevery pags;

T L —n

Prepared by | Y4/L _ | 11 Nov 10

N.W Ascough A0 CapCheck to BSE110 V1_260408 © 2006
ver 0.01 : 20 Mar 2006 printed 1T7E172010 22014




CHARTERED ENGINEERS

S RUCTURES B i
CALCULATION SHEET 2, | i
CONSULTANTS
Asset Nr/ Project | Solar panel installation Sheet| 3
Location | UCL Archaeology Building Rev
Part of Structure | Simply Supported Reinforced Concrete Beam Date ) B
Reference Calcutations Qutput
B58110-1:1997
Beam Arrangement
Point Load (applied at most
onerous position if any)
_ s * 3 I L LDL
B T g S clear Span = 2000 mm
cl. 3.4.1.2 eff. span L =  clear span + eff. depth
= 5000 + 505
————. L — ) = 5505.0 mm
Dead Load (per beam width)
depth {(m}) breadth (m) density ¥h 1 s
RC Beam 3550 x 0400 x 24 X 1.10=x 100x 1.05 = 6.10 KN/m
Waterproofing 3610 x 01 kNM?® x 110x 1.00 x 1.05 = 0.42 KN/m
Hollow clay tiles 0.5 kN'm x 1.10x 8.00x 1.05 = 462 kN/m
Roof slab 0040 x 3610 x 24 X 1.10x 1.00x 1.05 = 400 kKN/m
Roof beam G120 x 0100 24 X 1.10x 800x 105 = 2.66 kKN/m |no. of beams
Total dead load = 17.80 kN/m |3610/450 spacing
= 8 beams
Live Load
BS6399:part 1 0.75 KN/m® Crowd Load or 0 kN Point Load on 300mm Square  6r 1.5kN/m? Crowd Load

breadth (m) bid ¥ i i3
Uniformly distributed load 36710 x Q75 x 100x 1.00x 1.10 = 2.98 kN/m
2610 x 150 x 100x 100x 1.10 = 5.96 kKN/m

Bistribute 300x300mm Patch Load at 45° in both directions through surfacing / fill to depth
of Tension Reinforcement:

OkN surfacing/ fill
slab
N2
lengthl. = 200 +  {(83+115.92) = 1350 mm
=~ Load = I (305 x 1350) = 00 KkN/m?
P ¥t s ¥is
Patch load on 300x300 square 0.0 x 100x 100% 110 =  0.00 kN/m?
| Applied Bending Moment
eff. spanL = 5.51m
Bending Moment W L
UD dead load 17.80=x 5512} 67.43 kNm
UD 0,75kN/m? live load 298 % 5512/ 11.28 kNm
or 1.5kN/m* live lpad 5.96 x 5512/ 22.56 kNm
Max BM, SA= 89.99 kNm

Print name fm;m o) Signature (oncs ey Date (every pags)
Prepared by WL - 11 Nov 10
Checkedby | 47, _ ” N
N.YW.Ascough RC CapCheck fo BS2110_ V1 260406 & 2005

vier 0L 0 20 Mar 2006

printed 1171172010 22:14
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CALCULATION SHEET 1
_ CONSLILTANTS
Asset Nr/ Project | Solar panel installation Sheet] 4
Location |UCL Archaeology Building Rev
Part of Structure ;| SImply Supported Reinforced Concrete Beam Date *
Reference N ~ Calkculations T ' Quiput
B38110-1:1997 0.67F. /y
Y !
i X
s =0.9x P - F_
Id N T A_
D Z
----- t. l -
< —8 >
Section Details {input values in highlighted boxes)
Width of section, B = 400 mm Concrete strength (f,) = 30  N/mm?
Depth of section, D = 550 mm Reinftstrength (f) = 250 N/mm’
Dia. oftensilesteel = 20 mm Covertobottomsteel = 25 mm i
Dia. of compr. Steel = 6.0 mm Covertofopsteet = 25 mm
Dia.oflinks = 700 mm Mat Factor {conc), v, = 7.5
Mat Fact. (shear), y,,, = 7.25 Mat Factor (steel), v, = 775
Nooflegs = D No of bars (tension) = 3
{per metre width for slabs)
Effective Depth,d =  505.0 mm No of bars (compr) = 2 t
Effective Depth, ' = 43.0 mm
Aot N Width b = 9425 mm? Alsicomors = 4021 mm?
Condition Factor (CF) = 7.0 Applied Bending Moment M = 8999  kNm !
q
cl. 3.4 on Moment Capacity
For equilibrium of the compressive and tensile forces:
Fo=Fg — 067 fymbs = Ay
Yine = 1.5 067 1.5 X 30 x 4000 x s = 250 f 119 x 942
Yms =  1.15 ¥ = 38.2 mm
= X = s [/ 0.8 = 42.5 mm
My=Faxz = 0.87fA(d-s/2)
M, = 087 x 250 x 942 (5050 - 382 / 2) x10®
M . = 99.60 kNm
: - Applied Bending Moment, M =  89.99 kNm - OK
Print ntame jonce cany | Signature (once anty ' Date (every gage)

. ] . s .. . - J i
Prepared by i: WL i 11 Nov 10
Checked by | 4 [ ‘ |

N W Ascough ' RC CapCheck tn BS8110_Vi_260406 & 2006
var 0.01 1 20 Mar 2008 printed  §4/1102010 22:15
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CALCULATION SHEET -
| —
Asset Nr / Project : Solar panel installation 3
Location ; UCL. Archaeology Building
Part of Structure | Simply Supported Reinforced Concrete Beam Date
Reference | - " Calculations Qutput
BS8110-1:1997 | Shear Capacity check for a Reinforced Concrete Section
Applied Shear Force
¢l.3458 Calculate Shear at 2d from support, [Note: no shear enhancement effects] V-
Shear Force W L 2d
UD dead foad 1780x 8551/ 2- (1.010x 1780) = 31.02 kN
LD 0.75kN/m? live load 298x 551/ 2- (1.010x 298) = 519 kN
or 1.5kN/m* live load 586x 551/ 2- (1010x 596) = 10.38 kN
| v =V¢|+VL - 41.39 kN
Shear Stress
' v = v  Nmm*
b.d
= 414 x10E3
400 x 505
v = 0.20 Nimm®
cl. 3.4.5.2 In no case should v exceed 0.8V, or SNifmm® = 438 or  5.00 N/mm? | o020
Shear stress within limit
Shear Capacity {ignofing links)
Ultimate Shear Resistance,V, = v b d “
cl. 3.45.4 shear stress in concrete, v. = 079 . . 1004, T3. 400 Y (f/25) V),
Table 3.8 Y L bd E d i
Where the term 100A; should not be taken as > 3.0 = 047 .. OK
b
& the term 400 %4 should not be taken as < 0.67 = 094 . OK
L d ]
Ve = _079 ~100x 942481 . 400 % 30 ]‘f3
75 | a0 505 J I 505 J Las
= 0.39 N/mm? l
Vi = 77.84 kN (In absence of eff. shear reinf)
V = 4139 kN OK
. Shear check is ok
SUMMARY
2.1 Table of Resistance and Applied Loads
TOTAL  |peap Lo SPARE STANDARD | RATIO OF
MEmeer | LOAD | MEMBER EFFECTgD CAPACITY | LVELOAD | CAPYTO | PASSED
EFFECT |(-CAPACITY EQRLNVE | FPPRCT  § STANDARD | oo
+ g
RC Moment ] ]
BEAM | 0.75kwmE | 99.60 67.43 32.18 11.28 29 |PASS
f bCcouanl loooc ]
Re Moment T
BEAM 1SRN/ 99.60 67.43 32.18 22 56 1.4 | PASS
el maguc] | o] '
RG Shear
seans | O7skNgm? | 77.84 31.02 46.83 5.19 9.0 |PASS
RC Shear B
BEAM 1 _ﬁkmmi 17.84 31.02 46.83 10.38 4.5 PASS 3
. ' Fﬁﬂiname [’ﬂﬂGE ﬂﬂfj{] ] B SignEtU!'E (GHGE Dﬂfy) 3 [}atenfeuefy ﬂﬂg&) !
Prepared by | 94/[ 11 Nov 10
Checked by | 4 [,
; |

N.AW.Ascough RC Caplheck io BSB110_Vi_260406 € 2GS
ver 0.01 © 20 Mar 2006 prnted MMA112010 2245
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Office: 5658

Location: UCL Archaeclogy Building Hollow Clay Floor Roof

Design of flanged beams to resist bending

i

d'— | o I

I
Calculations are based on formulae hE
in Clause 3.4.4.4 of BS8110: pPart 1 —b—

and thus assume the use of a simplified
rectangular concrete stress-block, and

that the depth t©o the neutral axis 1is
restricted to 0.5*d.
—bw—

Design to BS8110(1997) with partial safety factor for steel gammaS=1.03
Moment before redistribution Mbef=3.86 kNm

Beam being analysed is considered as non-continuous.

Characteristic concrete strength fcu=30 N/mm?

Max.aggregate size (for bar spc.) hagg=20 mm

Char.strength of long'l bars fy=250 N/mm?2
Longitudinal reinforcement is mild steel.
Diameter of tension bars dia=10 mm
Diameter of link legs dial=6 mm
Minimum nominal cover to all steel is 30 mm
Nominal concrete cover cover=20 mm
Overall depth of section h=152.4 mm
Effective depth of section d=121.4 mm
Breadth of flange P=406.4 mm
Breadth of rib bw=10C mm
Thickness of flange hf=38.1 mm

Longitudinal reinforcement

As Mbef=M, no redistribution has occurred.

Thus redistribution ratio betab=l
xmax=0.5*d=60.7 mm and K'=0.156 [Condition (b) in Clause 3.2.2.1].

Max.depth of conc.stress-pblock dpomax=0.8*xmax=0.9*60.7=54.63 mm
As max.depth of stress-block of 54,63 mm exceeds flange thickness of
38.1 mm , stress-block may extend below flange: check resistance moment.

Mfl=b*hf*(.45*fcu* (d-h£f/2) /1000000
=406.4*38.1*0.45*30*{(121.4~-38.1
/2) /1000000
=21.394 KkNm
As this exceeds M, lower edge of stress~block does not fall below
underside of flange and section may be designed as a rectangular beam.

Moment capacity of flange alone
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Applied-moment factor =M*1000*1000/ (b*d"2*fcu)
=3,86*%1000*1000/(406,4*121.472*30)

=0.,021482
As this does not exceed the resistance-moment factor K' ( 0.156 ),
neo compression steel is required.

and lever arm z=d* {0.5+8QR(0.25~K/0.9))
=]21.4%(0.54+38QR(0.25-0.021482/0.9))
=]118.43 mm

but this must not exceed 0.95*d = 0.95*%121.4 =115.33 mm

s0 make z=115.33 mm

Area of tension steel required As=M*1000*1000/(z*fy/gammas)

=3.86*1000*%1000/(115.33*250/1.05)
=140.57 mm?

Min.number of tension bars regd. nbrtmn=2

Number of tension bars provided nbart=2
Area of tension steel provided Aspr=157.08 mmZ2 ( 2 N¢. 10 mm bars)

Tension steel provided per0=100*Aspr/(b*hfi+bw* {(h-hf})
=3100*%157.08/(406.4*38.1+100*(152.4-38.1))

=0.58364 % of gross section.
As this does not exceed 4% (see Clause 3.12.6.1l), the design is 0O.K.

Percentage of tension steel provided per=100*Aspr/(bw*h)
=100*157.08/(100*152.4)

=1.0307 % of web area,

As this is not less than minimum o0f 0.32 %, the design is O.K.
Maximum clear distance allowed between tension bars according to

Clause 3.12.11.2.4 is given by
cdist=47000*3*Aspr*betab/ (2*fy*As)

=47000*3*%157.08*%1/(2*250*%140.57)
=315.12 mm

but as this exceeds 300 mm , take cdist=300 mm

TENSION Characteristic strength 250 N/mm?2
REINFORCEMENT Diameter of bars 10 rm
SUMMARY Number of bars 2
arranged in a single layer
Cover to all steel 20 mm
Area of steel required 140.57 mm<
Area of steel provided 157.08 mm?
Percentage provided:
of gross section 0.58364 %
of web area 1.0307 %

Weight o©f steel provided 1.2331 kg/m
Max.permissible spacing 300 mm
Link size assumed 6 mm

No 74
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Shear in rectangular and flanged beams, with av enhancement

—— T e

iy

Location: UCL Archaeology Building Hollow Clay Flecor Roof.

The shear calculations | ———
are in accordance with I :
the requirements of I“
Clause 3.4.0 Support ~© -

| <-—av—>| <—Design section

Design to BS81l10(1997) with partial safety factor for steel gammaS=1l.05
Shear force due to ultimate loads V=3.é3 kN

Overall depth of section h=152.4 mm
Effective depth of section d=121.4 mm
Effective breadth for shear bv=100 mm
Characteristic concrete strength fcu=30 N/mm?
Distance to support av=100 nmm
Diameter of compression bars diac=0 mm
Diameter ©f tension bars dia=10 mm
Diameter of link legs dial=6 mm
Numpber of tension bars at section nbars=Z2
Char.strength of link steel fyv=250 N/mm?
Area of longitudinal steel As=nbars*PI*dia"~2/4
=2%3,1416*10"2/4
=157.08 mm2
Percentages of longitudinal steel:

In terms of (bv¥*d): per=100*As/ (bv*d)
=100+*157.08/(100*121.4)
=] _.29392 $%

In terms of (bv*h): perg=100*As/ (bv*h)

=100*157.08/(100*152.4)
=1.0307 %

From Table 3.8 with fcu=25 N/mm2, effective depth=121.4 mm and steel
percentage=1.2939 %, design concrete shear stress ve=0.9%1641 N/mm2.

Since characteristic concrete strength is between 25 and 40 N/mm2,
increase vc according to formula in footnote kelow Table 3.8. Then
ve=sve2s5* (fecu/25) 2 (1/3)
=0.91641*(30/25)"~(1/3)
=0.97384 N/mm?

Since av 1is less than 2*d (see Clause 3.4.5.8),

anhanced value of voe=ver2*xd/av
=0.67384*%2*121.4/100

=2 . 3645 N/mm?2
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Design shear stress v=V*1000/ (bv*d)
=3,63*1000/(100*121.4)
=0.29201 N/mm?2
Numbher of legs to be provided nlegs=2
Total leg area Asv=nlegs* {PI*dial”~2/4)

=2%(3,1416*6°2/4)
=56.549 mm2
Since v (i.e. 0.29901 N/mm2) does not exceed {vc+0.4) {(i.e. 2.7645 N

/jam2 ),

minimum spacing of links sv=fyv/gammaS*Asv/ (0. 4*bv)
=250/1.05*%56.549/(0.4*100)
=336.6 mm

=320 mm {(rounded)

Proposed spacing sv greater than 0.75%d= 0.75*121.4 =91.05 mm.
Reset link spacing tc¢ limiting value of 90 mm (rounded).

Use & mm links (two legs), spaced at 90 mm centres along beam,

Approx.total weilight of links 0.8 kg per metre
No 78
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Unfactored Loads
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CONTINUOUS BEAM ANALYSIS - INPUT

BEAM DETAILS
Number of spans = 4
' Material Properties:
Modulus of elasticity = 205 kN/mm?

| Support Conditions:

Material density = 7860 kg/m”>

Support A Vertically "Free" Rotationally "Free™
i SupportB Vertically "Restrained™ Rotationally "Free"
Support C Verticaily "Restrained™ Rotationally "Free"
Support D Vertically "Restrained" Rotationally "Frae"
| SupportE Vertically "Free" Rotationally "Free”
Span Definitions:
Span 1 Length = 1380 mm Cross-sectional area = 2925 mm? Moment of inertia = 12.5x10°% mm*
Span 2 _ength = 3620 mm Cross-sectional area = 2925 mm? Moment of inertia = 12.5x10° mm*
|  span3 _ength = 3620 mm Cross-sectional area = 2926 mm? Moment of inertia = 12.5x10°* mm®
Span 4 Length = 1386 mm Cross-sectional area = 2925 mm? Moment of inertia = 12.6x10* mm*
| LOADING DETAILS
Beam Loads:
Load 1 UDL Dead load 0.2 kN/m
Load 2 UDL Live load 0.3 kN/m
LOAD COMBINATIONS
Load combination 1
Span 1 1.4"Dead + 1.6*Live
Span 2 1.4*Dead + 1.6%Live
| Span3d 1.4*Dead + 1.6"Live
Span 4 1.4*Dead + 1.6*Live

CONTINUOUS BEAM ANALYSIS - RESULTS
tUnfactored support reactions

|  SupportA  Deadload = 0.0 kN Live load = 0.0 kN Wind load = 0.0 kN Other load = 0.0 kN
Support B Dead load = -0.6 kN Live load = 0.9 kN Wind load = 0.0 kN Other load = 0.0 kN
Support C Dead load = -0.7 kN Live load = -1.1 kN Wind load = 0.0 kN Other load = 0.0 kN
SupportD Dead load = -0.6 kN Live load = 0.9 kN Wind load = 0.0 kN Other ivad = 0.0 kN
Support E Dead load = 0.0 kN Live load = 0.0 kN Wind load = 0.0 kN Other load = 0.0 kN

Support D

Support Reactions - Combination Summary

Max react = -2.4 kN

Min react = -2.4 kKN

el

Max mom = 0.0 kNm

Support A Max react = 0.0 kN Min react = 0.0 kN Max mom = 0.0 kNm Min mom = 0.0 kNm
{ SupportB Max react = -2.4 kN Min react = -2.4 kN Max mom = 0.0 kNm Min mom = 0.0 kNm
Support C Max react = -2.8 kN Min react = -2.8 kN Max mom = 0.0 kNm Min mom = 0.0 kNm

Min mom = 0.0 kKNm

. il L

el
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Max react = 0.0 kN

Min react = 0.0 kN Max mom = 0.0 kNm

Min mom = 0.0 KNm

Min def = 0.1 mm
Min def = 0.0 mm
Min def = 0.0 mm
Min def = 0.0 mm
Min def = 0.4 mm

Max rot = 0.0 deg
Max rot = 0.0 deg
Max rot = 0.0 deg
Max rot = 0.0 deg
Max rot = 0.0 deg

Min rot = 0.0 deg
Min rot = 0.0 deg
Min rot = 0.0 deg
Min rot = 0.0 deg
Min rot = 0.0 deg

I Support E

Support Deflections - Combination Summary
|  SupportA Max def = 0.4 mm

Support B Max def = 0.0 mm

Support C Max def = 0.0 mm

Support D Max def = 0.0 mm

SupportE Max def = 0.1 mm

Beam Max/Min results - Combination Sumimary

dall

Span 1

Span 2

Span 3

Span 4

-0.883 KNm -

0.0 kKNm -

0.443 kNm ~

Maximum shear = 1.4 kN

Maximum moment = 0.4 KNm

Maximum deflection = 0.1 mm

Span Max/Min results - Combination Summary

Maximum shear = 0.0 kN at 0.000 m

Maximum moment = 0.0 kNm at 0.000 m

Maximum deflection = 8.1 mm at 0.000 m
Maximum shear = 1.3 kN at 0.000 m

Maximum moment = 6.4 kNm at 1.762 m

Maximum deflection = 0.1 mm at 1.756 m
Maximum shear = 1.4 kN a{ 0.000 m

Maximum moment = 0.4 kNm at 1.868 m

Maximum deflection = 0.1 mm at 1.864 m
Maximum shear = 1.0 kN at 0.000 m

Maximum moment = 0.0 kNm at 1.380 m

Maximum deflection = 0.4 mm at 1.380 m

Bending Moment qujovslape

Minimum shear Fmin = 1.4 KN

Minimum moment = -0.9 kNm

Minimum deflection = 0.0 mm

Minimum shear = -1.0 kN at 1.380 m

Minimum moment = -0.7 kNm at 1.380 m

Minimumn deflection = 6.0 mm at 1.232 m
Minimum shear = -1.4 kN at 3.620 m

Minimum moment = -0.9 kNm at 3.620 m

Minimum deflection = 0.0 mm at 0.000 m
Minimum shear = -1.3 kN at 3.620 m

Minimum moment = -0.9 kNm at 0.000 m

Minimum deflection = 0.0 mm at 0.000 m
Minimum shear=0.0 kN at 1.380 m

Minimum moment = -0.7 kNm at 0.000 m

Minimum deflection = 0.0 mm at 0.148 m

0.4
1380 3620
1 B .
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Shear Force Enve11ipe

| . 1380 3620 1380
A 1 B 2 4 E
|  SPAN RESULTS - SPAN 1
| x {m) Mmax(kNm) Mmin(kNm) Frnax (kN) Frin (kN) Omax (mm) Smin (M)
0.000 0.00 0.00 0.00 0.00 0.1 0.0
l 0.173 0.00 -0.01 0.00 0.13 0.1 0.0
0.345 0.00 0.05 0.00 0.26 0.1 0.0
0.518 0.00 0.10 0.00 -0.39 0.0 0.0
0.690 0.00 0.18 0.00 -0.52 0.0 0.0
| 0.863 0.00 0.28 0.00 -0.66 0.0 0.0
| 1.035 0.00 0.41 0.00 0.79 0.0 0.0
1.208 0.00 055 0.00 0.92 0.0 0.0
| 1.232 0.00 -0.58 0.00 0.94 0.0 0.0
1.380 0.00 0.72 0.00 -1.05 0.0 0.0
SPAN RESULTS - SPAN 2
X (m) Mmax(kKNm) Mmin(kNm) Frmax (KN) Frin {kN) Omax {MmM) Omin {(Mm)
0.000 0.00 0.72 1.33 0.00 0.0 0.0
| 0.453 0.00 -0.20 0.99 0.00 0.0 0.0
0.905 0.17 0.00 0.64 0.00 0.1 0.0
| 1,358 0.38 0.00 0.30 0.00 0.1 0.0
1.752 0.44 0.00 0.00 0.00 0.1 0.0
1.756 0.44 0.00 0.00 0.00 0.1 0.0
1.810 0.44 0.00 0.00 -0.04 0.1 0.0
2963 0.34 0.00 0.00 0.39 0.1 0.0
| 2715 0.09 0.00 0.00 0.73 0.1 0.0
| 3.168 0.00 0.35 0.00 -1.08 0.0 0.0
| 3.620 0.00 -0.88 0.00 -1.42 0.0 0.0
|  SPANRESULTS - SPAN 3
X (m) Mmax(kNm) Mmin{kNm) Fmax (kN) Froin (KN) Smax (MM} Smin {MM)
0.000 0.00 -0.88 1.42 0.00 0.0 0.0
| 0.000 0.00 -0.88 1.42 0.00 0.0 0.0
0.453 0.00 -0.32 1.08 0.00 0.0 0.0
0.905 0.09 0.00 0.73 0.00 0.1 0.0
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x {m) Mmax{kNm) Muin(kNm) Fmax {kN) Fmin {kN) Smax (M) Omin (MIM)
1358 0.34 0.00 0.39 0.00 0.1 0.0
1.810 0.44 0.00 0.04 0.00 0.1 0.0
| 1.864 0.44 0.00 0.00 0.00 0.1 0.0
1.868 0.44 0.00 0.00 0.00 0.1 0.0
! 2263 0.38 0.00 0.00 -0.30 0.1 0.0
2715 0.17 0.00 0.00 -0.64 0.1 0.0
| 3,168 0.00 0.20 0.00 099 0.0 0.0
3.620 0.00 0.72 0.00 -1.33 0.0 0.0
SPAN RESULTS - SPAN 4
x (m) Mmax(kNm) Mmin{kNm) Fmax (kN) Fmin (KN) dmax {mm) Smin (MmM)
0.000 0.00 072 1.05 0.00 0.0 0.0
0.148 0.00 0.58 0.94 0.00 0.0 0.0
| 0.173 0.00 0.55 0.92 0.00 0.0 0.0
' 0.345 0.00 -0.41 0.79 0.00 0.0 0.0
0.518 0.00 0.28 0.66 0.00 0.0 0.0
| 0.690 0.00 -0.18 0.52 0.00 0.0 0.0
0.863 0.00 0.10 0.39 0.00 0.0 0.0
1.035 0.00 -0.05 0.26 0.00 0.1 0.0
1.208 0.00 0.01 0.13 0.00 0.1 0.0
1.380 0.00 0.00 0.00 0.00 0.1 0.0
|  RESULTS FOR COMBINATION 1
Load Envelope - Combination 1
0.760 -
L1380 3620 | 3620 1380
A 1 B 2 C 3 b 4 E

Support Reactions and Deflections - Combination 1 -

Minimum shear = -1.4 kN
Mintmum moment = -0.9 kNm
Minimum deflection = 0.0 mm

Beam Max/Min results - Combination 1 :
Maximum shear= 1.4 kN

Maximum moment = 0.4 kNm

Maximum deflection = 0.1 mm

l Span Max/Min resuits - Combination 1 :

Support A Reaction = 0.0 kN Moment = 0.0 kNm Deflection = 0.1 mm Rotation = -0.01 deg
| SupportB Reaction = -2.4 kN Moment = 0.0 kNm Deflection = 0.0 mm Rotation = 0.00 deg
Support C Reaction = -2.8 kN Moment = 0.0 KNm Deflection = 0.6 mm Rotation = 0.00 deg
Support D Reaction = -2.4 kN Moment = 0.0 kNm Deflection = 0.0 mm Rotation = 0.00 deg
Support E Reaction = 0.0 kN Moment = 0.0 kNm Deflection = 0.1 mm Rotation = 0.01 deg
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HOLDING BEAM DESIGN 1
Calc. by Pate Chk'd by Date App'd by Date
L NOV 10 w NOV 10

Span 1

| Span 2

| Span 3

i Spanéd

-0.883 kNm -

0.0 kNm -

0.443 kNm -

1.420 kN -

| 0.0 kN-

| -1.420 kN-

0.0 mm —

G.150 mim—

Maximum shear = 0.0 kN at 0.000 m
Maximum moment = 0.0 kNm at 0.000 m

Maximum deflection = 0.1 mm at 0.000 m
Maximum shear= 1.3 kN at 0.000 m

Maximum moment = 0.4 kNm at 1.752 m

Maximum deflection = 0.1 mm at 1.758 m
Maximum shear = 1.4 kN at 0.000 m

Maximum moment = 0.4 KNm at 1.868 m

Maximum deflection = 0.1 mm at 1.864 m
Maximum shear=1.0 kN at 0.000 m

Maximum moment = 0.0 kNm at 1.380 m

Maximum deflection = 0.1 mm a2t 1.380 m

Mi;i.mum shéar =-1.0kN at 1.3.,30 m
Minimum moment = -0.7 kNm at 1.380 m

Minimum deflection = 0.0 mm at 1.232 m
Minimum shear = 1.4 kN at 3.620 m

Minimum moment = -0.9 kNm at 3.620 m

Minimum deflection = 0.0 mm at 0.000 m
Minimum shear = -1.3 kN at 3.620 m

Minimum moment = -0.9 kNm a: 0.000 m

Minimum deflection = 6.0 mm at 0.000 m
Minimum shear = 0.0 KN at 1.380 m

Minimum moment = -0.7 kNm at 0.000 m

Minimum deflection = 0.0 mm at 0.148 m

Bending Moment - Gorﬂaglatiun 1

3620

Deflections -_Ct_;mhinatinn 1

3620
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HOLDING BEAM DESIGN 1 Qf
Calc, by Date Chk'd by Date App'd by Date
L NOV 10 W NOV 10
Mts - Span 1 - Combination Il T
X {m) Fiere (kN) Frgh: (KN) M (kNm) o {mm)
0.000 0.00 0.00 0.1
0.345 -0.26 «0.05 0.1
0.690 -0.52 -0.18 0.0
; 1.035 .79 -0.41 0.0
1.232 (.94 -3.58 0.0
1.380 -1.05 0.72 0.0
Span Results - Span 2 - Combination
| x (m) Fient (KN) Frgnt (KN) M (kNm) & (mm)
0.000 1.33 0,72 0.0
0.805 0.64 0.17 0.1
1.752 .00 0.44 0.1
1.756 0.00 0.44 0.1
1.810 -0.04 0.44 0.1
2.715 -0.73 0.09 0.1
3.620 -1.42 -0.88 0.0
Lw - Span 3 - Combination
| X (m) Fien: (KN) Frighe (KN) M (kNm) 8 (mm)
0.000 1.42 .88 0.0
' 0.905 0.73 0.09 0.1
1.810 0.04 0.44 0.1
' 1.864 0.00 0.44 0.1
1.868 0.00 0.44 0.1
2.715 -)1.64 0.17 0.1
3.620 -1.33 -0.72 C.0
Span Resuits - Span 4 - Combination
X (m) Fiert (KN) Fright {KN) M (kKkNm) o (mm)
0.000 1.05 .72 0.0
0.148 0.94 -0.58 0.0
| 0.345 0.79 -0.41 0.0
0.690 0.52 -0.18 0.0
1.035 0.26 -0.05 0.1
1.380 0.00 0.00 0.1

| DESIGN FOR WORST CASE

Member design checks for a simply-supported steel beam to BS 5950 (with LTB)

Summary of results

Material

Grade = “§275"

Py = 276 N/imm?

| Section

"UC 152x152x23"

Classification

"Semi-Compact"
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HOLDING BEAM DESIGN 1 A
Calc. by Date Chk'd by Date App'd by Date
L NOV 10 NOV 10
| Check Load Capacity Notes Result
] Deflection &y max = 0.1 mm Sim = 10.0 mm Span /360 or 10.0 mm Pass
Shear Fuy = 1.4 kN Py, = 145.8 kN Low shear Pass
Moment Mx = 0.9 kNm Mc = 45.1 KNm Low shear Pass
| |LTB M. = 0.9 kNm M / My Le ;7= 3.6 m Pass
= 33.1 KNm mt=1.00
I
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Photos




EXISITNG UPSTAND BEAMS

EXISITNG SAFETY HANDRAIL




EXISITNG MASONRY ENCLOSURE WALL AND SAFETY HANDRAIL

GENERAL VIEW OF EXISITNG ROOF




EXISTING DOWNSTAND BEAM BELOW ROOF SLAB

EXISTING DOWNSTAND BEAM BELOW ROOF SLAB




GENERAL VIEW OF EXISITNG ROOF

EXISTING ROOF SLAB CONSTRUCTED FROM REINFORCED CONCRETE
BEAM RIBS SPACED APART BY HOLLOW CLAY POTS




EXISTING CIRCULAR CLOUMN BELOW ROOF LEVEL
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Archive Drawings Supplied By The Client
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