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Structural Inspection Report

Job No.: 060493 Date: 6" December 2006
Property Address: 222 Upper Street, Islington. N1

Client Contact: Graham Lowe, Energy Conservation ofﬁéer, Islington Council.

Client Brief: To report on the feasibility of the existing roof structure to provide
support for a wind turbine (details of which have been provided), and to provide a design of a
suitable base for the mast for costing purposes. Information provided by Proven, the mast
and turbine's manufacturer and designer, which has been used for this report, is included in
Appendix A.

Observations:

The following information was obtained during two site visits on the 7" and 20" November,
2006 and viewing record drawings of 222 Upper Street at Islington’s Buiiding Control on 20"
November, of which some copies were taken of reinforcement drawings.

1. The roof is a fairly uninterrupted flat roof, with an existing designated area for plant.
There are some rain water pipe inlets and air vents.

2. Weunderstand it is planned to re-asphalt the roof in the near future, so that any
bases for the proposed wind turbine system maybe incorporated into the roof
structure and suitably weather proofed at this time with without much further cost
involved. Present items on the roof viewed do not punciure the asphalt.

3. The building structure is of reinforced concrete, with perimeter columns and a few
internal columns supporting reinforced concrete floor slabs. The roof slab is 250mm
thick reinforced concrete.

4. Reinforcement plans of the building, including the roof {‘Block B’) were found at
islington’s Building Control; however whilst these provide guidance it is possible they
are not exactly as built.

5. The present plant is located on a grillage which secured to the roof by concrete
blocks, there do not seem to be any positive fixings through to the r.c.slab. No
details of this were available at Building Control.

6. Other items, such as an aerial, have been held down with concrete blocks on the
support brackets, with no visible connection to the roof.

7. Existing photographs of the roof are attached.

8. Presently there is no balustrade around the perimeter of this portion of the roof.

9. In conversation with David Watson at Proven Energy, it is understood that the winch
to lower the mast for maintenance approximately twice a year is not a permanent
fixture and needs no fixing. The winch, at approx 10600mmx300mm has enough self-
dead weight to counteract the forces induced by the lifting and lowering of the mast
and mast head.



Conclusions & Suggested Works:

10.

A wind turbine mast and winch may be structurally supported by this building.

The reinforced concrete roof is a sufficient supporting structure for the mast base
with support detail provided; which deepens the depth of the slab in an isolated area
to allow the slab to take and spread the over-turning moments provided.

A layout has been chosen that provides 2.5m clear space around the mast head,
when laid flaf, so that the turbine unit may rest on to the roof slab with sufficient room
for maintenance to take place as required.

It is proposed to increase the depth of the slab locally to support the winch and mast
base. This will provide a greater depth for embedment of bolts. The existing

‘reinforced concrete surface will need to be scored or roughened with high pressure

water jets to achieve a suitable bonding of the new concrete overlay. Refer to
Drawings 02 & 03.

The vibrations from the wind turbine are assumed to be negligible, and by experience
may be dealt with in one of two ways:

a. Introduction of a 'damper’ system into the connection of the mast into the roof,
either dampening units or rubber washers;

b. The vibrations being dampened by the dead weight of the supporting
structure;

In this case, we consider that the reinforced concrete framed building has sufficient
dead-load and stiffness to dampen any vibrations incurred via the mast.

Steel bases plates to the mast may then be boited though the new concrete pads
and into the existing reinforced concrete slab.

The winch itself does not need any fixing into the roof, as it is self-weighted and is
bought in as maintenance is required. The proposed location of the winch is
indicated on Drawings 01 & 02. Whilst the weight of the winching unit is unknown,
the existing reinforced concrete slab has been checked, and is sufficient to take a
winch and loads induced as necessary.

As the winch will be bought into the position whenever maintenance is required, a
suitable path, or surface should be provided over which the winch may be run and to
locate it on to protect the (new)} weather protection layer.

To satisfy working-at-height Health & Safety for the erection and maintenance of the
mast, a balustrade or safety system may be required. This should be considered at
this stage to be included in the works if necessary.

It is important that the area where the works to the new reinforced concrete base are
to take place are scanned to check and record existing reinforcement in the top of the
slab and to enable existing reinforcement to be avoided.



Photographs.

Photo 1: View %ovtth-\desk

Photo 2: View south, taken from foot path next to plant area (not seen).




DRAWINGS AND DETAILS OF PROPSED BASE DESIGN.
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APPENDIX A

INFORMATION PROVIDED ON 6KW TURBINE
- USED FOR CALCULATIONS
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APPENDIX B

ANALYSIS OF REINFORCED CONCRETE ROOF FOR EXISING
AND PROPOSED CONDITIONS



View - MXX- (W&A) Cases:



6 (Existing Slab ULS)

QX Cases: 6 (Existing Slab ULS)

View - MYY- (W&A) Cases: 6 (Existing Slab ULS)




E.X Cases: 6 (Existing Slab ULS)

View - MXX+ (W&A) Cases: 6 (Existing Slab ULS)
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View - MYY+ (W&A) Cases: 6 (Existing Slab ULS)
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Tenslon Reinforcement Provided
Bar diameter &'
Bar spacing
Area provided A gy

Bar diameter '
Number of bars  No.
Area provided A ooy

Total area provided A’s g
Shear Strangth

Shear stress v
Shear stress limits

Facter R
Design concrete shear strass V.

12 mm

200 mm cenlers
565 mm* /m width

0 mm

200 mm centers
0 mm*/m width

5§5,5 mm* /m width
0.08 Nfmm*
5.00 N/mm® ok

4.38 Nimm® ok

(o
0.514 N'mm* 4

Provide minimum links

alan project job o,
conisbee e
WIND TURBINE
i e 222 UPPER STREET ahest o,
consulting structural engineers
1-5 Offord Street  London N1 1DH lile dale 14.12.2006
el D20 7700 BE66 fax 020 7700 G686 enginear
email tec@conisbes.co.uk Existing Roof Floor Slab MG
web www.conishee.co.uk Bottom Mxx N-5 REINFORCEMENT checked
Tev__|date |
Material Properties :
BS 8007 Concrete strength o, 3p Nfmm*®
Tabls 3.1 Reinforcement strength 1, 460 Nimm* = 130 Aimm* x 145 fos
Slab dimensions
Overall thickness  h 250 mm
Breadth b 1000 mm /m width
Cover 43 mm
Effective depth o 207 mm b - cover d= 207 mm
Forces {ultimate}
Maximum applied moment M 40.0 kNm /m width M= 40.0 kNmim
Maximum applied shear £ 18.0 kN /m width Fa 180 kNm
Ultimate moment capacity M, 201 kNm /m width =0.186 1 00%|  My= 201 KNmim
1 Design as singly reinforced beam.
Deslign as singly teinforced beam,
Tenslon Relnfarcement
Factor K 0.031 sM/fo bd? = 00311
Lever arm factor  z 187 mm =d{05+ V(025 K/08]] Zw 197 mm
Meutral axis depth factor  x 23 mm ~(d-2)/045 X= 23 mm
Minimum area of steel A., 325 MME/m widih =0.00136h
Area of steel required A, 465 mm* im width aMA0950, 2| Agn = 4G5.45 MMM

Ok EXISTING RF'MT T12'S@150C/C

oK

060453 _Bi_Extg Bottom_NMxx s xls

Aspo = 585,49 M/m




alan . project job.na,
Con ISbee WIND TURBINE i
16 200869 222 UPPER STREET Hre
consuiting structural engineers
1-5 Offord Street  London N1 1DH title date 14.12.2006
tel 020 7700 6666 fax 020 7700 6686 enginear
email tec@conisbee.co.uk Existing Roof Floor Slab MG
web www.conisbee.co.uk Bottorn Myy (E-W) checked
ey laate | !
Material Properties ;
BS 007 Concrete strength £, 30 N/mm*
Tabie 3.1 Reinforcement strength 1, 460 Nfmm* = 130 Nimm® ¥ 1.45 log
Slab dimensions
Overall thickness ~ h 250 mm
Breadth b 1000 mm /m width
Caver 31 mm
Effective depth o 219 mm =h - cover d=  219mm
Forces (ultimate)
Maximum applied moment M 55.0 kWNm /m width M= 550 kNmim
Maximum applied shear  F 18.0 kM /rm width F= 180 kiim
Ultimate moment capacity M, 224 kNm /fm widith “0156f, baT] M, = 224 kNm/m
1 Design as singly reinforced beam.
Desian as sinaly reinforced beam,
Tenslon Relniorcement
Factor K 0.038 =M/t ba? Kw 00382
Lever arm faclor z 208 mm =d{05+ N (025-Kr0.9)} 2w 208 mm
Meutral axis depth factor  x £24.33 mm =(d-z)/045 K= 24 mm
Minimum area of steel A.., 325 mm?/m width =0.0013 0 h
Area of steel required A, 805 mm* /m width =MA0I5!, 2| Ay = U494 MMM

Tension Reinforcement Provided
Bar diametar  &°
Bar spacing
Area provided A;pe,

Bar diameter &'
Number of bars  No.
Area provided A g p,

Total area provided A'; .,
Shear Strength

Shear strass v
Shear stress limits

Factor A
Design concrele shear stress v,

12 mm

150 mm centers
754 mm* fm width

0 mm

200 mm cenlers
0 mm*® /m width

754 mm* /m widlh oK
0.08 N/mm®
5.00 Nimm? ok

4.38 Nfmm® oK

0.344 .
0.547 Nfmm* 4

Provide minimum links

OK EXISTING PROVIDED IS T12'S @150 C/C

Aspoy = 753,98 MMM

1060493 BM_Extg_Boltom_Nyy.xls.xls
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Conisbee
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consulting structural engineers

WIND TURBINE
222 UPPER STREET

job no,
060493

sheet no.

1-5 Offord Streel  London N1 10H il
tel 020 7700 6666 fax 020 7700 6686

[date 14.12.2008

Forces (uitimate)
Maximum applied moment
Maximum applied shaar
Ultimate momen) capacily M,

™

Design as singly reinforced beam.

Tension Relniorcement
Factor K
Lever arm factor z
Meutral axis depth factor  x
Minimum araa of steel A,
Arved of steel required A,

Tension Relnforcement Provided
Bar dlameter &'
Bar spacing
Area provided Ag ..

Bar diameter &'
Number of bars ~ No.
Area provided A,

Total area provided A’y ey
Shear Strangth

Shear stress v
Shear stress limits

Factor
Design concrete shear stress v,

enginoar
email tec@conisbee.co.uk Proposed Roaof Floor Slab MG
web www.conisbee.co.uk Bottom Mxx checked
rev_ |date il |
Material Properties P
BS 8007 Concrate strength [ 30 Nimm*
Table 3.1 Reinforcement strength £, 460 Nfmm* = 150 Nimm* x 1.45 fos
Slab dimensions
Overall thickness  h 450 mm
Breadth b 1000 mm {m widih
Cover 43 mm
Effective depth o 407 mm =h-cover d= 407 mm

111.0 kNm /m width
18.0 kM /m width
775 KNm /m width

1 Design as singly reinforced beam.

0.022
387 mm

45.22 mm
585 mm2 /m widih
657 mm* dm widih

12 mm

150 mm centers
754 mm® fm width

0 mm

200 mm centers
o mm* /m width

754 mm® /m wigth
0.04 Nfmm®
5,00 N/fmm?® ok

4,38 N/mm?® ok

0.185 s
0.383 N/mm* 4

Provide minimum links

M= 111.0 kNm/m
Fe 18,0 khN/m

01561, bd®| M, = 775 KNmim
=M/t bd® K= 00223
=d {05+ {025-K/09)) z= 387 mm
={d-2}/045 A 45 mm
=0.00136h
=M/0EES, 2} Ay = £56.94 MM

LESS THAN AS EXISTING
+ ACTUALLY OVER 2 5Q M=0OK

Ok, Ayooe =  T753.88 PTYM

\0E0483 BM_Proposed_Bottomn_ Mxx s xls




alan . project b na.
conisbee ik
d iala WIND TURBINE
A aESCckelas 222 UPPER STREET Cheetro.
consulting structural engineers
1-5 Offord Street.  London N1 1DH litlg date 14,12.2006
tel 020 7700 6666 fax 020 7700 6666 enginear
email tec@conisbee.co.uk Proposed Roof Floor Slab MG
web www.canisbes.co.uk Bottom Mxx checked
rev__ |[dale | ]
Material Properties
BS 8007 Concrete strength  f,, 30 Nimm*
Tabie 3.1 Reinforcement strength £, 460 Nimm* = 130 Nimm* x 1.45 fos
Slab dimenslons
Overall thickness  f 450 mm
Breadth b 1000 mm /m width
Cover 43 mm
Effeciive depth  d 407 mm =h - cover d= 407 mm

Forces (ultimate)
Maximum applied moment M
Maximum applied shear
Ultimate moment capacity

=E“n

111.0 kNm /m width
18.0 KN /m width
775 KNm /m width

1 Design as singly reinforced beam.

Design as singly reinforced beam.

Tension Reinforcement
Faclor K
Lever arm factor =z
MNeutral axis dapth factor  x
Minimum area of stesl A, mi
Araa of steel required  A;

Tenslon Reinfarcement Provided
Bar diameter &'
Bar spacing
Area provided A;pey

Bar diameter &'
Number of bars  No.
Area provided A po

Total area provided A's e,
Shear Strength

Shearstress v
Shear stress limits

Factor R
Design concrete shear stress v,

0.022
387 mm

45.22 mm
585 mm?/m width
657 mm* /m width

12 mm

150 mm cenlers
754 mm* /m width

0 mm

200 mm cenlers
o mm* /m width

754 mm* {m width
0.04 N/mm*
5.00 Nimm® ok

4.38 Nfmm® ok

0.185 _
0.383 Nimm* 4

Provide minimum links

=0.156 I, bd*®

=M/, bd®
=d{05+(025-K/09))
=(d-z)/0.45

= 000130 h

=M/0G5!, 2

111.0 kNm/m
Fa 18.0 ki/m
M, = 775 kNm/m

K= 00223
Z= 387 mm
x= 45 mm

A = 65694 mm®tm

LESS THAN AS EXISTING

+ ACTUALLY OVER

\060493_BM_Proposed_Battomn_Mxx.xis.xls

2 §Q M=K

Agpoy = 753,98 mmim
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WIND TURBINE
At dosonialdy 222 UPPER STREET e
consulting structural engineers
1-5 Offord Streel  London N1 10H lille dale 14.12.2006
tel 020 7700 6666 fax 020 7700 6686 enginesr
emall tec@conisbes.co.uk Proposed Roof Floor Slaly MG
web www.conisbea.co.uk Bottom Myy checked
rev  |date | |
Material Properties
BS 8007 Concrets strength £y, 30 MNimm*
Table 3.1 Reinforcement strength 1, 460 N/mm* = 130 Wmm* x 1.45 los
Slab dimensions
Overall thickness. 4 450 mm
Breadth b 1000 mm /m width
Cover 31 mm
Effective depth o 419 mm = It - cover d= 418 mm
Forces (ultimate)
Maximum applied moment M 90.0 kNm /m width M= 80.0 kNmim
Maximum applied shear F 18.0 KN /fm width Fa 180 KNim
Ultimate moment capacity M, 822 kNm /m width =01581,, bd*| M, = 822 KNmim
1 Design as singly reinforced beam.
Design as singly reiriforced beam.
Tension Relnforcement
Factor K 0.017 =M/t bd® K= 00171
Lever arm factor 2 398 mm =d{ 0.6+ {0.25-K/09)) z= 388 mm
Neutral axis depth factor  x 46.56 mm =(d-z)/0.45 X= 47 mm
Minimum area of stesl A, 585 Mm?/m width « 000136k
Area ol slesl required A 585 mm* /m width “MI0.950, 2| Avw= 585 MMM

Tension Reinforcement Provided
Bar diameter &
Bar spacing
Area provided A ..,

Bar diameter &
Number of bars  No.
Area provided A, ..,

Total area provided A's gy,
Shear Strength

Shear stress v
Shear stress limits

Factor R
Design concrete shear stress v,

12 mm
150 mm centers
754 mm® /m width

0 mm

200 mm cenlters
o mm® fm width

754 " fmy width
0.04 N/mm?
5.00 N/mm? ok

4.38 Nimm® ok

0.18 h
0.379 N'mm*® 4

Provide minimum links

AS EXISTING=0K

060483 BM_Proposed_Botlom_Myy.xds.xls

Aoy = 75358 mimim




Maximum applied shear F
Ultimate moment capacity

i inagl inforced beam.
Tenslon Relnforcement
Factor K
Lever arm factor 2
Meutral axis depth factar
Minimum area of stael A,
Arga of steel required A,

Tension Reinforcement Provided
Bar dlameler &
Bar spacing
Area provided Ag oy

Bar diameter @"
Number of bars  No.
Area provided A sy

Tatal area provided A's ey
Shear Strength

Shear stress v
Shear siress limils

Factor A
Design concrete shear stress v,

alan - projact eb no.
conisbee
ahaassociios 222 UPPER STREET eheat no.
ilting structural engineers
1-5 Offgrd Streel  London N1 1DH title Fdala 14.12.2606
tel 020 7700 6666 fax 020 7700 6686 anginser
emall tec@conisbes.coiuk Proposed Roof Flopr Slab MG
web www.conisbee.co.uk Top Mxx chacksd
fev  |dale | ]
Material Properties
BS 8007 Concrete strength a0 Nimm®
Tablg 3.1 Reinforcement strength £, 460 N/mm® = 130 Nimm” x 1.45 fos
Slab dimenslons
Overall thickness  h 450 mm
Breadh b 1000 mm /m width
Caver 43 mm
Effective depth o 407 mm = h - caver d= 407 mm
Forces (ultimate)
Maximum applied moment M 50,0 kNm /m width M= 50.0 kNmim

1 Design as singly reinforced beam.

18.0 kN fm width F=  18.0 kN/m

775 kNm /m width = 01560, bd®|  Mu= 775 kNmim

0.01 =M/t bd® K= 0.0107

387 mm =d {05+ (025-K/09)) I= 387 mm
45.22 mm =(d-z)/0.45 x= 45 mm

585 mm? /m width = 0001304

Provide minimum |inks

585 mm* /m width “M/095f, 2| A= 55 mmm

12 mm
150 mm centers ~ ACTUAL PROVIDED T12's @200 OVER
754 mm*/mwidth 2m WIDTH, TOTAL=1132mm OR 566 OVER 1m.

0 mm

200 mm cenlers
o mm® /m width

754 mm® /m width oK Aypew = 75388 MMM

0.04 N/mm?
5.00 N/mm® ok
4,38 N/mm? ok

0.185 )
0.383 Nfmm® 4

060483_BM_Proposed Top_Mxx.xis.xls



En

Ultimate moment capacity

822 kNm /m width =0.156 1., bd®

1 Design as singly reinforced beam.

Design as singly reinforced beam.

Tension Reinforcement
Fagtor K
Lever amm fagtor 2
Neutral axis depth factor  x
Minimum area of steel A, i
Area of steel required A

Tension Reinforcement Pravided
Bar diamater &'
Bar spating
Area provided A.pwe

Bar diameter @'
Number of bars  No.
Area provided A poy

Total area provided A's gy
Shear Strength

Shearstress v
Shear stress limils

Factor R
Design concrete shear stress v,

0.008 =M/t bo?
398 mm =d {05+ {025-K/08))
46.56 mm ={d-z}/045
585 mm? /m width = 000136 h
5a5 mm* /m width =M/0.951, 2

12 mm
150 mm cenlers
754 mm® /m width

AS Mxx

0 mm

200 mm centers
o mm® fm width

754 mm* /m widlh oK

0.04 Nfmm®
5.00 Nfmm® ok
4,38 N/mm® ok

0.18
0.379 Nimm* 4

alan H project okt
conisbee i
. WIND TURBINE
and associates 292 UPPER STREET shaat no.
consuiting structural engineers
1-5 Offord Straet London N1 1DH il dete  14.12.2006 |
tel 020 7700 6666 fax 020 7700 6686 engineer
email lec@conisbee.co.uk Proposed Roof Floor Slab MG
web www.conisbes.co.uk Top Myy chacked
rev_ |dale | ]
Materlal Properties
BS 8007 Concrete strength 1, 30 N/fmm*
Table 3.1 Reinforcement strength [, 460 N/mm* = 130 Ninm® x 1.45 los
Slab dimenslens
Overall thickness  h 450 mm
Breadlh b 1000 mm /m width
Cover 31 mm
Effectivedepth o 419 mm =t - cover d=  #8mm
Forces {ultimate)
Maximum applied moment M 32.0 kNm /m widih Ma 320 kNmim
Maximum applied shear 18.0 kN /m width F= 180 kNm

M, = 822 kNm/m

K= 00061
z= 398 mm
A= A7 mm

Asreg = 585 mmeim

Aspy = 753.9 MMM

Provide minimum links
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APPENDIX C

SCAN OF EXSITING REINFORCMENT DRAWINGS
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