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Cardington Large Building Test Facility

Construction details for the first building

by P N R Bravery

Summary

This report details all structural information conceming the steelwork framed building erected
on the Cardington strong floor during 1993. It includes, where available, test results for
elements and materials used in the building and describes construction methods, specifications
and standards adhered to. Extensive reference is made to construction drawings, all of which

are reproduced at A3 scale within the report but the originals can be accessed via consultation
with the LBTF Steering Group.
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1. Introduction

The steelwork structure, the first to stand on the strong floor, is designed to be typical of modern
multi-storey office blocks.

1.1 Hypothetical Location and Occupancy

The building is hypothetically located in Croydon and inhabited by a high-profile firm of
lawyers employing 318 people. The usage per floor would be as follows:

Ground Floor Reception, Personnel, Accounts, Delivery and Security
1st Floor Library, Archives and Meeting rooms

2nd - 6th Floors Fee-earning Offices

7th Floor Restaurant, including kitchen

Roof Plant and Lift gear

Each fee-eamning floor would include both open plan and enclosed office space, filing and
storage areas, coffee making facilities and of course toilets.

1.2 Outline Geometry

The building has a foot print area 21m by 45m and stands to a height of 33m. Along the
length, there are 5 bays each of 9m width. The ends comprise of 3 bays, of 6m, 9m and 6m
respectively. There are 8 storeys, from the first floor to the roof the top-of-steel (t.0.s.) to top-
of-steel height is 4.135m, the ground floor to first floor t.o.s. distance is 4.335m.

There is a two storey 9m by 8m ground floor atrium in the central bay of the South elevation.
At the West end of the building there are two voids, one 2m by 4.5m being a goods lift for the
‘restaurant’, and the other 4m by 4.5m, a fireman’s access and escape stairwell. There is only

one void at the East end of the building, the 4m by 4.5m escape stairwell. In addition to these,
there is a 9m by 2.5m central lift core.
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Phase 1: Frame

Structural Steelwork

Design of the structure was carried out by Peter Brett Associates (PBA) to BS 5950. All steel
members in the structure were tested and graded to BS 4360 and were blast cleaned but not

painted. For steel section sizes and arrangement see Steel Layout Drawings numbers 5992/01,
02,03, 04 & 07 issued by PBA.

It was intended that all of the members would be rolled at British Steels” Scunthorpe mill and
that each bar rolled would be tested three times. Unfortunately due to a misunderstanding
within British Steel this was not the case and the work was split between three mills, Lackenby,
Shelton and Scunthorpe. Each mill devised its own testing procedure and member
identification scheme. Details of these arrangements have been supplied by John Dowling of
British Steel and are reproduced in Appendix B, a summary of which follows:

Lackenby

Each batch of the same section size from the same cast were tested just once and hence the
results from this mill are no more accurate than the release certificates. The members are
identified by a six digit number occasionally accompanied by a single letter suffix denoting
multiple members from the same bar. The test results are displayed in Table 1.

Example member identification number  737723A

Shelton

The columns and beams rolled at this mill were treated separately but follow the same pattern.
A sample was taken from the back of the first bar and the front of the last bar rolled from each
bloom. Each bar within each bloom has been identified with a letter after the bloom number,
where a bar has been split into multiple members a suffix number distinguishes them, The
results for the bars tested are displayed in Tables 2 and 3, best estimates of intermediary bar
strengths can be interpolated from these results.

Example member identification number 11D

Scunthorpe

This mill carried out the most comprehensive testing, each bar from each bloom being tested
three times. A three digit identifier was used and pointed on each member, the vast majority of
which were identifiable on site. The results are displayed in Table 4.

Example member identification number 525

The splitting of the order added further complications in tracing the members through the mill,
the testing and into the structure. Many of the identifying markings were neglected, not
recorded or obscured during erection and hence coverage is patchy. Members which have been
traced from the mills into the structure are marked with their identifying number on figures 1
to 17 and a question mark is used to denote absentor unclear markings.

On these figures, those numbers for which a test result is available are highlighted in red.
Where an estimate of the strength can be made from an interpolation of other results for the
same bar the number is highlighted in green. For a small number of beams, where the cast
number is marked on the member, the mill release certificate gives the best estimate of the
strength and these are marked in yellow. The results for such members are summarised in

Table 5. Where no test results can be found nor valid estimates made, no highlighting has been
used.

In all cases, samples were taken from the flange either side of the web/flange interface.
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2.2 Bracing
2.2.1 Vertical Bracing

Simple vertical bracing is provided around the central lift core and the escape stairwells,
see Steel Layout Drawings numbers 5992/01, 02, 03, 04 & 07 issued by PBA. Flat, grade 50
steel is used throughout and is fixed coincident with the column centre line. From the

ground to 4th floor the plates are 250mm wide by 15Smm thick and from the 4th floor to the
roof, 200mm by 10mm.

2.2.2 Horizontal Bracing

Horizontal bracing is provided in the bays adjacent to the atrium at first and second floor
levels. Grade 50 steel, 168.3mm diameter, 10mm thick CHS’s are used and their locations
can be found on drawings 5992/02 & 03 issued by PBA.

2.3 Windposts

Windposts are RSA’s of 43B steel at 3m centres ground to 4th floor and 2.25m centres to roof.
See Elevation on gridline A drawing number 5992/06 issued by PBA. The mill release
certificates for these elements indicate that they have a yield stress of 280 N/mm? and a tensile

strength of 459 N/mm?. A test on a specimen of length Lo=5.65VS, produced a 39%
elongation.

2.4 Decking

The decking was designed to BS 5950 part 4 using PMF CF70 sheets of 0.9mm thickness
which are notched around columns as necessary. See Decking layout drawings R1112/01, 02,
03 & 04 issued by Composite Profiles. The decking is continuous over a minimum of two spans

and arranged such that troughs rest along the length of beams wherever present. The sheets are
shot fired to the supporting steel.



Joints and Connections

All connections were designed using the SCI/BCSA method “Joints in Simple Construction” by

Caunton Engineering Ltd (CEL). A COPY of the connection design calculations can be found in the
‘LBTF Data 2 File’,

3.1 Nuts, Bolts and Washers

A sample of the nuts, bolts and washers used were tested to BS 4395 or BS 3692 by Cooper &
Turner. a summary of the results is shown in Table 6.

3.2 Column Bases

Column to baseplate connections are full profile continuous fillet welds and all baseplates are
of grade 43 steel. The dimensions of the baseplates vary according to column size and location,
see drawings 5992/01, 03 and 05 issued by PBA. Table 7 is a schedule of all baseplate details.

For columns bearing onto the strong floor, all hold-down bolts and sockets are fixed into the
reinforced concrete slab by anchor grout and the underside of the baseplate grouted up to a

maximum depth of 50mm. The completed baseplate connections are cased in concrete with
75mm cover,

Columns C2 and D2 bear onto the second floor transfer structure. The hold down bolts are
connected through the base plate, the 15mm thick stiffening plate and the flange of the
supporting member.

3.3 Column to Column splices

Internal column splices are located with the column neutral axis coincident and co-linear.
External column splices are orientated such that external faces are flush. The columns around
the central lift core are spliced with web and flange plates, all others use a cap and base plate

splice. Table 8 details the different types of splice used and Table 9 gives a schedule of their
location.

33.1 Cap and base plate splices

Full profile, 6mm fillet welds are used to attach cap and base plates to column ends. All
such end plates are of grade 43 steel and all bolts are M20 grade 8.8.

C A Web and flange plate splices

Bolts through the web plate are M20 grade 8.8 and those through the flange plate are M20
general grade HSFG bolts.

3.4 Column to Beam Connections

Column to beam connections are standard on all floors except the second floor transfer
structure and roof connections where a beam is continuous over a column top. See drawing
numbers 5992/03 and 07 issued by PBA for the location of these exceptions.

34.1 Standard column to beam connections

A standard connection uses flexible end plates of grade 43 steel and grade 8.8 bolts, the

thickness of plate, size of fillet weld and number of bolts used in each connection is listed in
Table 10.

Although listed separaiely, it is of note that the column size is not important when
determining the type of connection used, for example, a 610*229*101UB has the same



connection to a 254*254*89UC as it does to a 305*305*198UC. Each column type is listed
separately for clarity.

342 Second floor transfer structure beam to column connections

Details of the structure necessary to transfer the loads over the two storey Atrium can be
found in drawing number 5992/05 issued by PBA.

The 686*254* 170UBs are fixed to the 305*305* 198UCs in the following way. A 20mm
thick grade 50 steel plate is welded across the toes of the column using a 8mm fillet weld to
the rear of the plate and an 12mm weld to the front. The beam flanges are removed as
necessary and the web bolted to the toe plate with 20 M24 grade 12.9 bolts.

At these column locations, longitudinal beams are fixed to the web of the 686%254*170UB,
hence these east-west connections are described in the Beam to Beam connection section.

343 Continuous beam to column connections at roof level

Where a beam is continuous over a column top, 15mm thick, full depth stiffeners are
attached to both sides of the beam in such a way as to continue the line of the column
flanges. The plates are fixed to the web and flange with 6mm fillet welds. The column is
fitted with a 20mm thick cap plate also attached with a fillet weld and the beam flange is
bolted to the cap plate with four M20 grade 8.8 bolts.

In these cases, longitudinal primary beams are fixed to the continuous roof beam and not

the column, hence these east-west connections are detailed in the Beam to Beam connection
section.

3.5 Beam to Beam Connections

Beam to beam connections are standard on all floors except the second floor transfer structure
and roof connections where a beam is continuous over a column top. See drawing numbers
5992/03 and 07 issued by PBA for the location of these exceptions.

3.5.1 Standard beam to beam connections

A standard beam to beam connection incorporates fin plates of grade 43 steel welded to the
beam web only and M20 grade 8.8 bolts. The thickness of plate, size of fillet weld and
number of bolts used in each connection is listed in Table 11.

3.5.2 Second floor transfer structure beam to beam connections

There are three d?fferent connection types to the 686*254*170UB transfer beam and the
details are listed in table 12. A diaphragm comprising of a short length of 356*171*45UB

is provided at the intersection of the twin transfer beams and the two 305*165*40UBs (grid
ref. C1/2 and D1/2).

3.53 Continuous beam to beam connections at roof level

The connection of the longitudinal primary beams to the continuous roof beams is made in
one of two ways. Firstly a toe plate is welded between the web stiffeners of the continuous
member and then, either a fin plate is welded to this toe and the beam is attached to the fin
plate in the standard way, or an end plate is fitted to the supported beam which is then
bolted direct to the toe plate. The style of connection, the thickness of toe, fin and end
plates, the size of fillet welds and the number of bolts used is detailed in Table 13.



3.6 Bracing Connections
3.6.1 Horizontal Bracing

Each end of the CHS bracing member is fixed with 10mm thick end and gusset plates. The
gusset plate is set 150mm into the end of the tube and fixed with a 6mm fillet weld. A
similar gusset plate is fixed to the column with a 8mm fillet weld. The two plates are bolted
together with six M20 grade 8.8 bolts.

3.6.2 Vertical Bracing

From the ground to fourth floor, 15mm thick gusset plates are attached at the intersection of
beam and column. A 6mm fillet weld fixes the gusset plate to both the beam flange and the
oversized end plate used in the beam-column connection. The flat bracing member and
gusset plate are bolted together with nine M20 grade 8.8 bolts.

From the fourth floor to the roof, 10mm thick gusset plates are used and six M20 grade 8.8

bolts are sufficient to make the connection between the flat bracing member and gusset
plate.

3.7 Windpost Fixings

A rigid connection is made between the windpost and beam at floor level. At ceiling level,
slotted holes in the windpost allow unhindered displacement of the ceiling beam, see sketches
SK1 BRE and SK2 BRE originally produced by PBA.

3.8 Statement on Robustness/Accidental Damage

The structure as a whole will be designed in accordance with cl. 2.4.5.3 of BS 5950 Part 1 to
cater for robustness and accidental damage. This approach is normally deemed to satisfy the
requirements of clause A3/4 of the building regulations.

The twin transfer beams at second floor level have been classified as key elements, since their
removal cannot be catered for by alternative load paths.

The transfer beams together with the supporting columns will be designed to withstand a blast
loading of 34 kN/m”.

Members required as rezstraints to the transfer beams and columns have also been designed as
key elements (34 kN/m”) to satisfy cl. 2.4.5.5. Elements supporting these restraint members in

turn, have NOT been designed as key elements - compliance with cl. 2.4.5.3 is considered
sufficient in these cases.

For reference purposes 311 key elements have been identified by the symbol ‘+” on structural
drawings (5992/01 - 03 inclusive).



4.

Phase 2 - Floors

A Composite Floor solution was adopted including shear studs, reinforcing mesh and Lytag
concrete. The completed system gives an overall floor depth of 130mm with a fire rating of 1%2
hours. For composite floor details see Drawing no. 5992/05 issued by PBA.

4.1 Shear Studs

The 95mm long 19mm diameter shear studs have a minimum yield stress of 350 N/mm?, They
are welded through to the support beams in accordance with SCI booklet “Good practice in
composite floor construction”. The arrangement of shear studs is shown on drawing numbers
5992/01, 02,03, 04 & 07 issued by PBA.

4.2 Reinforcement Mesh

All floors are reinforced with one layer of A142 mesh laid with lower bars bearing on the ribs
of the steel decking. The mesh was tested to BS 4483 by Allied Reinforcements, the average
results of these tests are displayed in Table 14.

4.3 Concrete

The concrete is a grade 35 light-weight mix tested to BS 1881 by Contest Melbourne Weeks
Limited. The average 7 day and 28 day crushing strength per floor is as shown in Table 15.
The 7 day results for floor 1 are considerably higher than the other floors and should be treated
with a degree of scepticism.



Drawings



The following drawings have been reproduced at A3 scale and included in this report:

Drawing No. Drawing Title Issued by
5992/01 |Ground floor steel layout Peter Brett Associates
5992/02 |First floor steel layout Peter Brett Associates
5992/03 |Second floor steel layout Peter Brett Associates
5992/04 |Third to Seventh floor steel layout Peter Brett Associates
5992/05 |Typical Steel Details Peter Brett Associates
5992/06 |Elevation on Gridline A Peter Brett Associates
5992/07 |Roof Steel Layout Peter Brett Associates
5992/08 |First floor steel layout Connection Forces Peter Brett Associates
5992/09  |Second floor steel layout Connection Forces Peter Brett Associates
5992/10 |Third to Seventh floor steel layout Connection Forces Peter Brett Associates
5992/11 |Roof Steel Layout Connection Details Peter Brett Associates
92066/1 |Foundation Plan Caunton Engineering Ltd
92066/3 |Plan on Ist floor steel Caunton Engineering Ltd
92066/4 |Plan on 2nd floor steel Caunton Engineering Ltd
92066/5 |Plan on 3rd floor steel Caunton Engineering Ltd
92066/6 |Plan on 4th floor steel Caunton Engineering Ltd
92066/7 |Elevation on grid lines A & F and sections thru' grid lines C & D Caunton Engineering Ltd

ground to 4th floor

92066/8 |Section thru' grid line 2/3 ground to 4th floor Caunton Engineering Ltd

92066/10 |Plan on 5th floor steel Caunton Engineering Ltd
92066/11 |Plan on 6th floor steel Caunton Engineering Ltd
92066/12 |Plan on 7th floor steel Caunton Engineering Ltd
92066/13 |Plan on 8th floor steel Caunton Engineering Ltd
92066/14 |Elevation on grid lines A & F and sections thru' grid lines C & D Caunton Engineering Ltd

5th-8th floor
92066/15 |Section thru' grid line 2/3 5th-8th floor Caunton Engineering Ltd
Q/6710/01 |Typical sections showing Dado wall head restraint details Convoy Installations Ltd.
Q/6710/02 |Typical section showing Dado wall head restraint details Convoy Installations Ltd.
R1112/01 |First floor level Decking Layout Composite Profiles
R1112/02 |Second floor level Decking Layout Composite Profiles
R1112/03 |Third to Seventh floor levels Decking Layout Composite Profiles
R1112/04 {Roof level Decking Layout Composite Profiles

TE/9202/001 |End Elevations & Blockwork Restraint Details Taywood Engineering Lid.

TE/9202/002 |Front Elevation Taywood Engineering Ltd.

| TE/9202/003 |Rear Elevation

Taywood Engineering Ltd.
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8.1 PERIMETER BEAMS ON GRIDS 1 8 & TO HAYE § Mo HOLES
W12 SCLTS FOR ANCON PARAPET PONTS AT 3,:fe &/C O o\N¢ PETER BRETT
SINILM APPROVED (18070<800 HIGH), <« > IATES
: COOTES YOEER (ESIGED AS KEY I et TO YmO ASSOC
33 5980 PART!, (GROUMD TO SECOND ALomy, o z co.numo EMGINEER]
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GENERM. HOTES.

1.1 THIS DPANING TD BE AEAD IN COMJULMCTION WITH ALL RELEVANT
ARCHITECTS, 3ERYICE DGIMNEERS &0 STRICTURAL EMNGINEERS
CRAWINGE AND SPECIFICATIONS,

1.2 ML 0I1~EN810M8 ME 1M MILLIMETRES.

1.3 08108 30UD MOT BE SCALED FROM THIS DRANIMG,

1.4 ML LEVELS ARE IN METRES AMD UMLESE OTHERWISE MOTED ARE
00 . ] STRLCTURAL. LEYELS.
LR

. STEEL WORK: -

) 2.1 ML STEEL TO 8E BLAST CLEMED. MO PAINTING REQUIPED.

2.7 AL STEELwWCRX TO BE CRACE 438 TO BS4080. TUBES ACC.
LMLES HOTED QTHERWISE.

k 2.3 THE STERLWORK CONTRACTOR SHALL BE PESPONSIELE FOR
Ex17 1231100501 ; 6% 17 18 1LB( £0) e STABILITY OF THE STRUCTURE OLRING AL STACES (F ERECTION,

2.8 FRAME TO 9€ BRACED SI¥PLE CESIGM. (BRACING ARCLMD CENTRAL
CORE_ NHD ESCAPE STAIRS)

. e | BB OB L) ® é 2.8 P.3.A. T0 COPLETE OVERALL FRAMIMG PLAN, REACTIONS ETC.
/%\ FABAICATCR TO PROVICE THE COMMECTION CALOCULATIONS TO PBA
I'l

I 2.4 ML BOLTY TO BE W20 (GRACE 8.8) UMLESS NOTED OTHERWISE

MIEPTAMCE LBING OME OF THE 3 *IMOUSTRY® STANOARCS
PROOTED 8Y SCI/BCSA EXCEPT THE SECOMD FLOCR TRAMGFER
STALCTLRE WHICH WILL BE DESIGMNED AND CETAILED JOIWTLY BY
PAA MO THE FABRICATER.

sTus AY 200 CT

2.7 ML PERIMETER BEAS MAYE BEEN CESIGMED TO ALLOM FOR P TOD
. 200 THC SINGLE SXIN BLODOCRX (DEMSITY ¢ 1400G/ed)
ANY AMDITIONL QLADDIMG SHOULD MOT EXCEED AM UWFICTLRED
LOAD OF 1KQN/a2 OM ELEYATICH. FINAL BOLUTION TO BE CONFIRMED WITH PBA.

2.8 STEEL CESIGN STANCAAD 18 38,8300,

2.9 FOR 310 PURPOSES A0 7,50 TO ALL COLLMM AMD BEMM
MEICHTS TO MLLOW FOR CONECTIONS, BASEPLATES 3 HO BOLTS.

g CECXIMG:= .

A% N N N N N NN
NN
!
S
268417 18 1UB(50)

P CEDXING TO BE CONTIMUOLS OVER A MINIMOM OF 2 SPAAS.

T SEETS T0 8E FIXED TQ SUPPORTING STEEL wiTW 30T FIRED

817 1 ILBCE0) ~ FIXIMGS. A MINIMM OF 2 Mo FIXINGS AT EACH DO OF B-EET
1’ AT B0O CENTPES AMO | Mo FIXIMG INTERMEDIATE SLPPCRTS.

]
L—
-

36817 15 1LUB(G0)

3.2 SEA4S BETWEIN PWF SEETS TD 2€ EITHER AIVETED OR SPOT
WELCED AT 1/4 8PIM POINTS,

H
306 1 715 1UB(

E 3.3 JOINTS IM CEDXING TO BE TAPED TO PREVENT GROUT LOSH.

U T R

3.4 PF 70 CEOX (0.9em) TO BE USED WITH | LATER A142 WESH
IN TGP, BEPERATE R.C. FLOCR PLAM TO BE USED FOR COMSTRLCTICN.

Hh

* 3.5 Som x 19 DIMETER SHEAR §TUDS OF J60/me2 MINIMM YIELD
Sl 3 STRESS ARE 10 B WELCED—A T CETXING T0 AL SPPORT BEL8
2 RQUH TEDHIOE R SINILIA
Xexlguian() 38 g <0~ » $
0 = -"2
0..@1 s 38 TO BE GRACE 28 LIGHT MEIGHT ACGREGATE.
; yoir ﬂ I .1 | PLOR LoaoIMGS: - ROCF LOADINGS =
\ .
- - .
268 17 1x8 1LB(50) " 1 817 18 1LB150) 4 s :F!%':Lg%.x Ve " 80 SCREED 1.2 Va2
' 2 i SERYICES 0.8 /a2 : SERVICES 0.78 0Ve2

CEILING 0,15 2vm2 CEILING 0,15 X/e2

STEEL SELF WEIGHT 0.28 v STEEL SELF MEIGHT 0.
LIVE:- IMPCSED 2.8 /a2 LIVE:~ PLANT 7.5 oval

PIRTITIONG 1.0 0v/'m2 SUPER 0.80vVa2

FEFERENCE CRANINGS:~
8.1 [RAYIMG Mo

TITLE/CINTENT

]
!
1 GROND LR Lavald
I FIRST FLOCR STEEL LATOUT
_____ ST, T ST SRS | SECON0 FLOR STERL LATOUT
1 FIRST FLOOR STEEL LATOUT CONECTION FORCES !
| SECOMD FLOCR STEEL LATOUT COMECTICM FORCES 1
10 | THIRD = SEYENTH FLOCR STEEL LAYOUT COMNECTIOM FOCES !
| ROCF STEEL LATOUT COMNECTICN CETAILS 1

T‘I‘PiC.IL STEEL CETAILS
ELEVATION OM GRICLIME A

ad

E VERTICAL BRACIMG S1E AHENCED 7R Jle

R COL CRIENTATION GRID C & D REVISED.

1. AL BENS NOT MOTED AFE 254x)4]iLB. PAF. 7 STLD PICIG -

2. "% APPLIES TO XN !S5w4008 RIBS 30Cwm

LOMG WHICH FECUIRE Gewm PRECAMBER, V] SHEAR STUD SPACING AMEMNCED, BM GRID /43 /10092 e
3. = vOI0. ¢ | 153UED FOR MIO
BRACING BECTIONNOTES REYISED R L]
L] 58 UB SECTION MO NOTE 2.7 REVISED woam| s
&, = ATRIUM WALOIAT BY OTHERS,
A ISSLED FOR INFORMATICH 10892 e
Mot | Revidon Date Crown

FOURTH FL = XOx18 FLATY (20
FOLRTH TD AODF = 200x10 FLATS (80) BRACISG TO BE
COINCICENT ¥ITH AES OF COLLMS

MALT! - STOREY STRUCTURAL
AND FIRE TEST FACILITY

GEMERAL NOTES CONT R

FIRST FLOOR STEEL LAYOUT

8.1 PERIMETER BEAMS ON GRIOS | £ 4 TO HAVE
M12 BOLTS FOR ANCOM PARAPET POSTS AT
SIMILAR APPROVED (18008300 HIGH),

*+* CENOTES MOEER DESICMED AS XEY EDENT TO
5300 PARTI.

yh
a
3

QNG PETER BRETT
0, < ASSOCIATES

REVIBIONS, ( CONSULTING ENGINEERS
F STUD SPACING RELLCED FOR BELG AS 3OW Wwize e

OO ORIENTATICM GRID € & D / 2.0m OFFSET [oee]

GRI0 2 AENCED. MOTES REYISED. WWESTCCTE R0AD - READNG  DERCIHRE 1O 206 - TRL A7 500741 FAX 07 597479
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TITLE/TONTENT

FLOOR §TERL "(ATo0T COFECTioN’ FORCES

Em FLOOR STEEL LATOUT CONMECTION FURCES

1RO = SEYENTH FLOCR STEEL LATOUT COMMECTICM FCCES
ROCF STEEL LAYOUT CONMECTICN CETAILS

KEY
1. ALL BEAMS MOT MOTED ARE 25dx1il)ILB.

2, "% APPLIEY TO 08 188xi0L8 RIBI 300Cwm
LOMNG WHICH REQUIRE Jomm PRECAMBER.

3. E:] = YID.

= ATRIUM WALXMAY BY OTHERS,

FOLRTH FL = Z0u18 LA
FOLRTH TO ACCF = 200w 10 FLATS (30)
COINCICENT NITH AES OF COLUMS

(30}
SRUCIMG TO BE

GENERAL WOTES OONT -

8.1 PERIMETER BEAMS ON GRIDS 1 L 4 TD MAYE 4 Mo MOLES
M12 BOLTS # 223 ofc FOR AMNCON PARAPET POBTS AT 2.2
SIMILAR APPROVED (180xTDn300 WIGH)

.2 "+ CENOTES WEMBER (ESIGMNED AS XEY BLDENT TO

REYISIONE. (

F STUD SPACING FETLCED FUR BEAMS A8 SO
OOL CRIENTATION GRID € 8 0 / 2.0m OFFGET
GRID 2 AMENCED. NOTES REYISED.

wm e

CEMERM. MOTES, —’
THIS CPANING TO BE READ IN COMJUMCTION WITH ALL RELEYVMNT
ARCHITECTS, SERYICE OMGINEERS AM0 ITRUCTURAL EMGIMEERS
CRANINGE AND GPECIFICATIONS,

ML OEMSIONS ARE IN MILLIMETRES,

0I1HE8I048 FHOULD HOT BE SCALED FROM THIS CRUNING.

ML LEVELS ARE M METRES AMD UMLESS OTHERMIGE NOTED ARE
STRCTURM. LEVELS,

STEEL WP : -
ML STEEL TO BE BLAST CLEAMED. MO PAINTIMG REQLIFED.

ML STEELWOPX TO BE GRADE 438 TO 844080, TLEES 50T,
UMLESS MOTED OTHERWISE,

THE STEELWORX CONTRACTCR SHALL BE RESPONSIBLE FOR
STABILITY OF THE STRLCTURE OLRING ALL STAGES OF ERECTION.

ML BOLTS TO BE M2Q (GRACE 8.8) UMLESS NOTED OTHERWI3E

FRAME TO BE BRACED SIMPLE CESIGN. (BRACING AROLND CENTRAL

COFE M0 ESCAPE BTAIRS)

P.B.A. TO COMPLETE OVERALL FRAMING PLAN, REACTICMS ETC.

FABRICATOR TO PROYIOE THE COMMECTION CALOULATIONS TO PBUA
T

OOR  TRANSFER
STALCTURE WHICH WILL BE CESIGMED AND CETAILED JOINTLY BY
PBA A0 THE FABRICATOR.

AL PERIMETER BEAMS HAYE BEEM CESIGMED TO ALLOM FOR P TO

0 THC SINGLE XN BLODOOAK (DE61TY < 100G/ ad)

ANT ADITICNUL CLADDING SHOLLO MOT EXCEED AN LNFACTURED

LO40 OF 1O4/m2 ON ELEVATION, FIMAL SOLUTICH TO BE COMFIAMED WITH PBA.

STEEL CESIGN STANOAD 18 88 BSeQ.

FOR 810 PURPOSES ACD 751 TO ALL COLLMN AMD BEAM
WEIGHTS TO ALLOW FOR COMMETTIONS, BASEPLATES § HO BOLTE.

CECXIMG: - '

P CEDXIMNG TO SE CONTINUOLE OVER A WINDAM OF 2 SPAUNS.
S-€ET3 T0 %€ FIXED TQ PPCRTING STEEL WITH 30T FIRED
FIXINGE. A MINIMLM OF 2 Mo FIXIMGS AT EACH DO OF SHEET
AT 500 CENTRES AMD | Mo FIXIMG INTERMEDIATE SUPPORTS.

SEAM3 SETWEEM PWF 3€ETS TO B€ EITHER RIVETED OR 9POT
WELCED AT 174 SPAM POINTY,

JOINTS M CECXIMG TO 3E TAPED TO PREVENT GROUT LOSS.

PF CF7D CECK (0.%m) TO OE USED WITH 1 LATER A142 MESH
IN TOP, BEPERATE R.C. FLOOR PLAN TQ 3€ USED FOR COMBTRLCTION.

Fmm x 19 O/ AETER SEAR ITLOS OF JBO/wn2 MINIMM TIELD
STRESS AFE TO BE WELCED-F 'D'E IO’.IPG T0 ALL SUPPORT BEMS
M. TEDNIQLE R BINILMA

TO BE GRACE 28 LIGHT MEIGHT AGGREGATE.
ROCF LOADINGS: =

DEAD:= S48 2.8 12
50 9CREED 1.2 X4/e2
SERYI(ES 0.25 Va2
CEILING 0.18 XN/a2
STEEL SELF WEIGHT 0.2

LIVE:= PLANT 7.5 Ov/a2

BLPER 0.500x2

CEAD:= .48 2.8 xval
RAISED FLOCR 0.4 w
SERYICES 0.5 OU/n2
CEILING 0.18 /a2
STEEL SELF WEIGHT 0.286 vl

LIvE:= |WPOSED 2.8 /a2

PIATITIONG 1.0 m¥/a2

/ad

FEFEPENCE (RANINGE:~

TITLE/TONTENT

[+ FIRST FLOCR STEEL LATOUT
<] SECO0 FLOOR STEEL LATOUT

e THIRD - SEVENTH FLOCR STEEL LATOUT
=] TYPICA STEEL CETAILS

e ] &EYITICH N GRIDLIME A
-4

|3 YERTICAL BRACIMNG SIZE wEOED 17132 Jle

COL CRIEMTATION GRIO C L O REYISED.
POM.F. 7 STUD SPACING AMENDED.

2 SHEAR STLD SPACING WEMCED. BM.GR10 /A8 W/ Jie
c 15SLED FOR 810

BRACIMG FECTIONMOTES REYISED aovn| e
L] 4 8 ECTION MO MOTE 2.7 REYISED [+ =T rd ]
A I|SELED FOR IWFORMATICH 10aR o]

Tt Reviion Date

MULT] - STOREY STRUCTURAL
AND FIRE TEST FACILITY

SECOND FLOCR STEEL LAYOUT

WG, PETER BRETT
. o ASSOCIATES

CONSULTING ENGINEERS

bee

16 WEFICCTE ROAD MEADNG BERX SHIE #9.320€ - TEL 1734 500781 FAX 0734 497499
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N

i ] - =
'_ 2817 18 1LBL50) - 8% 17 18 1UB(50) 817 1x81LBL50) :
( : — —— ‘ T——F —%
@ R [ |
E % 08 188 LOLBLLT) % E $ B 1682L0LBC 49 ® § é 1808 1 B $
= {000} p = p »
=l ¢ - @D | =
817 1818050 | <0- 1 : M F‘N
N ) -0~ L R LETE(80) ]
- l/777—/; s : ? a PARTIALY FI 2
e ﬁ v j \ 3 Is DO coeecTion a4 5
3 | 3/ /|8 = 3 5 208 188 L0LB(LT) 3
g ; 37 y 2 o 3 =0~ » 2 K = _:__
i, Y : ) i
a ‘g’ I/////j i i I § ¥ _ﬁ.__/'m:mx:lwtw: 17 13 1B 50) Ati——
BT o 2 g _0;_, g -’//7777; 7 /‘7/_/’ /Z
LI AN A
§ 8l , A A ARA VP4 Y.
(‘E‘E //,// :/// J i %8 |7 13 1L8(50) !
e
L 1080 \ ... 1] L =50 =0
@_'_ : v /A:_m_.\ ) <0 AN AN
. e | () T
-0 » 208 165UCLBAT) »

8000
D6Ex 17 18 1LB(30)

|

STUDS AW 200 CT

aTLDE AN 200 CT

|
—

I~ 4x17 1x81LB(50) o — 17 1S 1UB(50) 17 15 1UBL50) -
(D . = -
CORER COLUMN CETAIL i |
$EE OFG Mo 4992/TB
T 5 No FLCORS
| UM e o T Dty e s firet By Saletees e o) - :au




1.2
1.2

17 18 1UBL50)

{-

2.
2.2

ltn 17 18 1LBCS0)

I

B | EnelOLBI L) »

2.4
I 2.8

STUDS AW 200 CT

$ O |65=L0B( L]) ®» $ 25
| = 51
- =il S -00- L wesume] .
Nz ;7/7'/21*
Vo [ ;
- g , /3 j 2 2.8
o= = o _|- j 2 %5
-‘L j!; § ’ /ﬂ ¢ ™~
i 3 g/ ////A,ﬂ B
§ g § . - L 21
_5 -0 n o -0 s ol 17 15 1LBLB0 ) g v
;y M . 1 I Y -;:—-sf : 3.2
i " AL 5 g'l .
— =0~ » =+ -0~ » . JF .

00~ =

|

B8 !17 1=81LB(50)

STUDS AY 200 C/T

-p-

; .

2041718 1LB(%0)

T —— RAISED FLOR 0.4 0W/a
. : SERVICES 0.25 KV/a2 SERYICES 0.73 0VR2
CEILING 013 V2 CEILING 0,18 v
STEEL SELF MEICHT 0.28 ova2 STEEL SELF ¥EIGHT 0.2 iv/aZ
LIVE:~ POSED 2.3 0Va2 LIVE:~ PLANT 7.5 0va2
PIRTITICNG 1.0 IVm2 SPER 0.50va2
FEFERENCE CRANINGS:-
8.1 C[RANING Mo ! TITLECONTENT
PEFEREMCE CRANINGS: - N P PR
8.1 DRANING Mo 1 T1 TLE/CINTENT
! e mme
gaayaTTTTTT VFIAST RLO0R STERL (ATDUT CONECTION FORCES T THIRD - SEYENTH FLOOR BTEEL LATIUT
o3 | SECOMD FLOCR STEEL LATOUT CONMECTICN FORCES TYPICAL STEEL DETAILS
0 1 THIRD - SEVENTH FLOCR STEEL LAYOUT CONMECTION FOR(ER ELEVATICN ON GRIDLIME A
1" | ROCF STEEL LATOUT COMMECTICH CETAILS f STEEL LATOUT.
ARC
xEY
E | YERTICAL SRACING 3IZE MECED, wom| o jle
1. ML BEAMS NOT MOTED AFE ZodxlifidiLm, SAE. FEn0 HENS 1
2,78 APPLIES TO T8« !%w(OB RIES TOm 5 :
LOC 1101 FEQUIRE Toun PRECAGER, 0 | @€ sTD PACHG Me©CED. B GRID A8 [XVIR| Jle
3. - wi0. S N LeaEy foisin
BRACING SECTION/NOTES REYISED omam| -
5 | 2888 ECTION A0 NOTE 2.7 REVISED woan| .
i ® ATRIUN WLIOWY BY OTHERS.
A I169LED FOR INFTORMTICH woan| e
M Rersion Dote Cr owny
8.
80 MULT! = STOREY STRUCTURAL
FOLATH TO ACDF = X010 FLATS (80) lw:m: ™ E
COINCICENT ¥ITH LXES OF COLUMN. AND FIRE TEST FACILITY
CRERN YoTEs oo THIRD TO SEVENTH FLOOR STEEL LAYOUT
8.1 PERIETER BEAS OV RT08 1 L & TO HIVE & Mo HOLES N
M12 BOLTS FOR AMCDM PARAPET POBTS AT 2,26 /T
SINILAR APPROVED (18000 HIGH), LA PETER BRETT
b 9 ASSOCIATES
6] z
\___ CONSULTING ENSINEERS
bRe
REYISIONS. (CONT'D)
F STLD SPACING REDUCED FTR SENG AS GO wive  Jle poa rr——
ITE TR T
\OTES ACYI8ED., WWEITCOTE ROAD BEADNG  BERX HRE 500
scales 1:100 Orowing Mo
FOR CONSTRUCTION [ onpm o 6992/04 F
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CEMERM. MOTES.

THIS CRAWING TD BE AEAD IN COMMUMCTION WITH ALL RELEYANT
ARCHITECTS. 3ERVICE EMGINEERS AMD STRLCTLRAL EMGIMEEFS
CRANINGE AMND GPECIFICATIONS,

ML OIME8 04 ARE 1M MILLIMETRES,
DIMENSI0M8 SHOLLD MOT BE SCALED FROM THIS CRANIMG.

AL LEVELS APE M METRES MO UMLESS OTHERWISE MOTED AFE
STRLCTLRAL LEVELS.

STEEL mCPX: ~
ML STEEL TO BE BLAST CLEMED. WO PA‘IN‘IIIG FEQUIRED.

ALL STEELMO® 70 8 GULE 438 TO BS4760, TUBES BCC,
LMLESS MOTED OTHERMISE.

THE STEELWOPX CONTRACTOR SHALL BE RESPOMSIBLE FOR
STABILITY OF ThE STRLCTURE QLRIMG ALL STAGES OF ERECTION.

AL BOLTS TO BE W20 (GRACE 8.8) LMLESS MOTED OTHERWISE

FRAE TO BE BRACED SIMPLE CESIGN. (BRACTMG AROLND CENTRAL
COPE WO ESCAFE 8TAIRS)

P.B.A. TO COMPLETE OVERULL FRAMIMG PLAN, PEACTIONS ETC.
FABRICATOR TO PROYICE THE CONMECTION CALCULATIONS TO PBA
MCCEPTAMCE UBIMG OE OF THE J " INDUSTRY® STANDARDS
PROMOTED BY SCI/BCSA EXCEPT THE SECOMD FLOCR TRAMGFER
STRLCTLPE WHICH WILL BE DESIGMED AMD CETAILED JOINTLY BT
PEA MO THE FABRICATOR.

ALL PERIMETER BEAMS HAYE BEEN CESIGMED TO ALLOW FOR P TO

200 THC SINGLE SCIN BLOODOWCRY (DEMSITY < 1400G/ad)

ANY ADDITIOAL QLADDING SHOLLO MOT EXCEED AN UNFACTURED

LOAD OF 1Qval ON ELEVATION. FINAL SOLUTICN TO BE CON IFHED WITH PRU,

STEEL CE3IGH STAMDARD 13 B9.5980.

FOR BID PURPOSES ADD 7.5X TO ALL COLUMN AND BEAM
WE |GHTS TO ALLOW FOR COMMECTIONS, BASEFLATES & HD BOLTS.

CECXIMG: =

PWF DECX (MG TO BE CONTIMUOUS OYER A MINIMM OF 2 PN,
S€ET3 TD S€ FIXED TQ SUPPORTING STEEL WITHW 3HOT FIRED
FIXINGE. A MIMIMM OF 2 Mo FIXINGS AT EACH MO OF SHEET
AT 200 CENTRES AMD | Mo FIXIMG INTERMEDIATE SUPPCRTS.

S8 FETHEEN A SEETS TO BE EITHER RIVETED R 8POT
WELCED AT 1/4 SPAN POINTS.

JOINTS N CECXING TD BE TAPED TO PREVENT GROUT LOBS.

P CF70 CEDX (0.3mm) TO BE LSED WITH | LAYER A2 MEH
IN TCP, SEPERATE A.C, FLOCA PLAN TO BE USED FOR COMBTRLLTIOM.

Hown x 19 JIAHETER SHEMA STUDS OF 360M/wm2 MINIMUM YIELD
PRI T!-ECECXIM: TO AL SUPPCRT BELS
. TECHNIQLE OR SIMILAR

T 5E GRUCE 38 LICHT MEIGHT AGGREGATE.
. ROCF LOADINGS:~
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FOR BPOTA OMLY:= H
| 4 Mo, 0 18.8) FULLY THREACED 3 2 >
M.0.30LTS AS BASE PLATE BPO4 B[ P
=
Y .?__ FOR BP01B: - |
8 Mo. X0 (8.8) FULLY THREADED
,EI_—_ i T W.0.B0LTS A8 BASE PLATE BPOL BLAN
PLAN
/1 A
S, V., 1 WHABL B2
) V[ Ricas we
TOP OF COMCRETE PLINTH
7 S
! WS BASEPRLT. 4
g g WS BASERLT ' o = nr
oS o masemLT ‘NCERSIE oF
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1
| SECOMD FLOOR STEEL LAYOUT COMMECTICN FORCES

1 THIRD - SEVENTH FLOCR STEEL LATOUT COMMECTION FOPCES
| RCOF STEEL LAYOUT CCNMECTION CETAILS

KEY
1. ALL BEAMS MOT MOTED ARE 2054x 148318,

N

= ATRILM WALOWY BY OTHERS.

4, =m+e—m-— = YERTICA CROSS BRACED BATS
FOLMOATICN TO FOLRTH FLOCR = Z0x18 SLATS 80)
FOLRTH TO RCCF = 200x 10 FLATS (B0) BRACIMG TO BE
COINCICENT MITH AXES OF COLLMM,

5. — — = = 2/%a ¥ PUTES

8. %3 STIFFDERS TO BE PROVICED AT LOCATION F
CONTIMLOLS SEAMS OVER COLUMN BLPPORTY,

7. PUL CEPTH FIN PLATE / STIFFENER DENOTED X

8. 4 Mo 18 DIA, HOLES TO BE PROYICED IN TOP PLANGE
FCR CRADLE QUPPIRTS. (REFER X J)

FOR CONSTRUCT I ON

GEMERAL MOTES.

THIS CRANING TO BE READ IM COMJUMCTION WITH ALL RELEYANT
MCHITECTS, SERYICE EMGIMEERS AMD 3TRUCTURAL EMNGINEEFS
CPANINGS AMD SPECIFICATIONG,

ML QIHEMSI0NS MFE IN MILLIMETRES.

DIMDEI0M8 SHOLD MOT BE SCALED FROM THIS CRANIMNG.

ML LEVELS ARE IN METRES AMD UMLESS QTHERWISE WOTED AFE
STRUCTURAL LEVELS.

STEEL WOFK : =
AL STELL TO BE BLAST CLEAMED. NO PAINTING AEQUIRED,

ML STEELWORX T0 BE GRADE 438 TO B840e0, TUBES &,
UMLESS MOTED OTHERWIZE.

THE STEELWORX CONTRACTOR SHALL BE RESPONSIBLE FOR
STAILITY OF THE STRLCTLRE DLAIMG ALL STACES (F ERECTIOM,

AL BOLTS TO DE M0 (CRACE 8.8) UNLESS MOTED OTHERWISE

FRAME TO BE BRACED SIMPLE CESIGN.
CORE AMD ESCAPE STAIRS)

(BRACING ARCLMD CEMTRAL

P.8.A. TO COMPLETE OVERALL FRAMIMG PLAM, REACTIONS ETC.
FABRICATCR TQ PROYIDE THE COMMECTION CALOLATIONS TO PBA
MCEPTACE UBING OME OF THE 3 “INDUSTRY® STANDARDS
PROMOTED BY SCI/BCSA EXCEPT THE SECOND FLODR TRANSFER
STRLCTURE WHICH WILL 8E CESIGMED AMD CETAILED JOINTLY BY
PEA AMD THE FABRICATCR,

ALL PERIMETER BEAMS HAYE BEEN CESIGED TO ALLOM FCR WP TO

20 THC SINGLE SXIN SLODMORX (DEMSITY < 1400<G/nd)

ANT ACOITIONAL QLADDING SHOULD MOT EXCEED AN UNFACTURED

LOWD OF 14/ ON ELEVATION. FIMAL SCLUTION TO BE COWIRMED NITH PBA.

STEEL CESIGN STANCARD 18 B8, 3e9e0,

FOR 810 PUAPOSES AD 751 TO ALL COLUMN WD 3EM
MEIGHTS TO ALLOW FOR CONMMECTIONS, BASEPLATES L HO BOLTS.

CECXIMG: =

P DEDXING TO 3E CONTIMUOUS OVER A MINIMUM OF 2 9PANS,
SEETS TO € FIXED TO SUPPCRTING STEEL WITH SOT FIRED
FIXINGS., A MINIMM OF 2 Mo FIXINGS AT EACH BMND OF SHEET
AT 500 CENTRES A | Mo FIXING INTERMEDIATE BLPPORTS.

SEAM3 BETWEEM PWF 9€ETS TO 5E EITHER RIVETED OR 9POT
MELCED AT 1/4 PAN POINTS.

JOINTS IN CECXING TO BE TAPED TO PREVENT GROUT LOSS.

P F70 CECX (0.%mm) TO 5E USED WITH 1 LATER A142 HESH
IN TOP. SEPERATE R.C. FLOCR PLAN TO BE USED FOR CONSTRLCTICM.

Fem x 13 0IAETER FEAR STUDS OF 200N/ meQ MINIMM TIELD
STRESS AFE TO 3 wELCED THROUGH THE [ECXING TO ML SUPPIRT BEAS
AT 200 e/a U.N.Q. WITH THE "HELSOM® WELD THROLGH TEO-MIQLE OR SIMILM

MPPROYED. STLD MEL(CS TO BE CARRIED QUT 8Y APPROYED OPERATOR.
COMCRETE TO BE GRACE 28 LIGHT MEIGHT AGGREGATE.

FLOCR LOADINGS: = ROCF LOADINGS: =

CEAD:= SLAS 2.8 Xval2
80 ICFEED 1.2 KWVald
SERYICES 0.25 KN/a2
CEILIMG 0.1% V2
STEEL SELF MEIGHT 0.28 xval

LIYE:= PLANT 7.5 N/m2
APER 0.60¢x2

CEAD:= SLAB 7.5 Vel
RAISED FLOCR 0.4 Xm
SERYICES 0.75 /a2
CEILING 0.18 /w2
BTEEL 9ELF WEIGHT 0.25 Qv
LIVE:= IMPCEED 2.5 Va2
PIRTITIONG 1.0 V=2
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Table 1 : Lackenby steelwork testing results

Bar marking | Cast number Section Yield strength UTS Elongation
(N/mm?) (N/mm?) (%)
737723 7C27212 305*305*198UC 394 525 27
157412 T 305*305*198UC 391 534 27
157413 7C27212 305*305*198UC 387 535 23
737730 7C14793 305*305*137UC 399 533 27
157420 7C14793 305*305*137UC 390 548 27
737729 7C27067 305*305*137UC 389 512 27
158082 7C27833 610*229*%101UB 315 482 27
158083 7C27833 610*229*101UB 313 483 24
157665 71C15290 686*254*170UB 390 526 25




Table 2 : Shelton steelwork testing results (356*171*S1UB)

A B C D E . F

vS JUTS| Elg| YS JUTS|Elg| ¥S [UTS|Elg| YS [UTS|Elg| YS [UTS| Elg| YS [UTS|Elg

Nmm? | % | NNmm? | % | NNmm®> [ % | NNmm* [ % | Nmm®* | % | Nmm® | %
1| 402556 ] 23 3900543291 - [ - | -] -1 -1]-

=l =T =1=1-0-1=1-=1=1%1j52]128] - -} -1 -1 - 1-
2 | 418]552] 27 38753822 - | = [ =] =] = [ =
3393542 28 50 T = | =4 =0 =0 -1-
4 1395]541( 22 376530 27| - | - | - - -1-
5392554129 2 BII3F] = = § = § = | =) =
6| 387541 24 Tl sal B =] -1 =1 -T1T-13
7 [ 4011555] 26 3901541129 - | - | - -1 -1-
8 |391]5438] 23 3951549 | 27| - | - o
ol 21 2121 21 2121222220120 -1 -1-1-1-1-
10 396 | 5471 25 384 1532129 - | - | -
11] 396 | 550 | 25 39 (544129 - | - | - | - | - [ -
121392 [ 544 | 25 W52 - [ = | =1 = | =1 =
131390 [ 540 | 27 3851535126 - | - [ -1 -1 -1-
14| 389 | 543 ] 25 sallselom] - | <« | =1 = | = | =
15| 371 [ 519 ] 25 g l501271 = | = 4 ~1 -1 -1
16| 379 [ 529 | 25 3815361290 - [ -1 -1 -1-1-
17] 390 | 540 24 379 | 541 [ 25 [ 3875071280 - | - | -
18] 394 [ 554 | 25 399 | s4a | 28| - | - | -
191386 | 531 ] 26 37951428 - [ - | -
20] 399 | 549 | 25 381|527 ] 26 [ 379 | 527 | 27
21]393 [ 5411 25 3930539125 - [ - | -
221399 | 556 | 24 398 5451261 2 | 2 | ?
23] 382 [ 535] 24 384 | 535 | 28
24| 393 | 548 [ 25 379 | 530 | 29
25| 404 | 551 25 390 | 547 | 27
261399 | 551 27 395543127 - | -
27]383 [ 535] 24 [ 397 ] 537 29 22l -1 -
281391 | 548 | 26 383 | 53826 - | -
291396 | 549 | 24 413|s61]28] - | - | -
30]1397]5501] 25 397|542 28] - | - | -
Notes:

There are two results for 1D.
There are no results for bar 9.
There shouldn’t be a bar 10E according to John Dowling (JD), but one is marked in the building.

There shouldn’t be both 17D and 17E. infact no bars marked 17E appear in the building.
Ditto 22E and 22F.

There is a bar 22F in the building but the results are for 22E.
There should be a bar 27E according to JD but none are marked in the building, 27A and 27B are marked.
There are bars marked 3F and 33F identified in the building, the latter being particularly curious.




Table 3 : Shelton steelwork testing results (254*254*89UC)

A B C D : E
YS |UTS| Elg | YS JUTS| Elg | YS JUTS| Elg | YS [UTS| Elg | YS | UTS| Elg
N/ mm* %o N/ mm* Yo N/ mm* % N/ mm? % N/ mm? %o
1] 391 ] 554 | 31 ? ?
2| 393 | 558 | 25 ? ?
3 ? ? 2 ? ! ?
4| 381 | 555 | 26 392 | 548 | 27
5384 | 543 | 24 ? 7 ?
61384 | 540 | 28 | 378 | 532 | 27 - - - . - - s N s
379 | 538 | 25 - - - - - - - - = - - -
7| 385 | 541 | 26 390 | 537 | 28
81379 537| 27 | 359 | 528 | 29 - - . s . p -
Notes:
1E, 2E, 3A. 3E and 5E are missing
There are two values for 6A




Table 4 : Scunthorpe steelwork testing results (average of 3 tests per bar)

Cast number Bar Yield strength UTS Elongation
number (N/mm?) (N/mm?) (%)
64415 501 812 476 21
64415 506 310 475 26
64415 507 315 475 27
64415 509 318 474 28
64415 511 314 475 27
64415 513 311 472 28
64415 516 316 472 27
64415 518 313 476 28
64415 521 313 472 27
64415 i ) 316 473 28
64415 525 313 475 28
64415 526 297 472 28
64415 527 309 475 30
64419 530 304 473 28
64419 531 317 476 28
64419 533 309 472 27
64419 535 310 474 28
64419 537 308 472 27
64419 538 309 470 28
64419 539 315 474 25
64419 540 311 475 )
64419 542 304 473 28
64419 544 308 464 26
64419 545 310 470 28
64419 546 309 473 29
64419 547 306 472 29
64419 548 311 474 27
64419 550 299 466 28
64419 532 306 464 27
64419 555 299 472 29
64419 557 301 475 27
64419 559 299 463 27
64419 560 307 473 29
64419 561 812 476 28
64419 562 309 473 27
64419 563 312 471 27
64419 564 299 473 Z7
64419 565 307 472 28
64419 567 302 469 28
64419 569 298 468 28
64419 571 305 467 28
64419 573 300 470 28
64419 575 310 467 29
64419 5717 304 465 26
64419 581 291 469 28
64419 605 311 | 469 27




Table 5 : Mill release results for members marked with cast numbers only

Bar marking Source Section Yield strength UTS ~ Elongation
(N/mm?) (N/mm?) (%)
4572 Shelton 356*171*51UB 412 550 21
737721 Lackenby 305*305*198UC 391 534 27
157419 Lackenby 305*305*1370C 389 512 27
63988 Scunthorpe 254*146*31UB 342 499 26
64419 Scunthorpe 305*165*40UB 302 471 28




Table 6 : Average results of nut and bolt testing.

Diameter Length Tensile Strength Elongation
(mm) (mm) (N/mm?) (%)
Average Average
M24 120 851 17.7
M24 80 849 17.5
M20 50 881 15.3
M20 70 888 15:3
M20 80 897 15.6
M20 90 838 15.6
M20 100 877 15.8
M20 110 859 16.0
Table 7 : Column base plate details
Column | Floor| Square Thickness |Weld leg| Number | Type of bolt Depth
Ref. dimension of Base length | of bolts drilled into
(mm) Plate (mm) | (mm) slab (mm)
Al G 550 40 6 4 M24 Rebar 200
A2 G 900 70 6 4 M30 (8.8) FT 125 (S)
A2/3 G 750 60 12 8 M30 (8.8) FT 650
A3 G 900 70 12 4 M30 (8.8) FT 650
A4 G 550 40 6 4 M?24 Rebar 200
AB23| G 750 60 6 4 M?24 Rebar 200
A/B3 G 750 60 12 8 M30 (8.8) FT 650
Bl G 750 60 6 - M24 Rebar 200
B2 G 900 70 6 4 M30 (8.8) FT 125 (S)
B3 G 900 70 6 4 M30 (8.8) FT 125 (S)
B4 G 750 60 6 4 M24 Rebar 200
C1 G 750 60 6 4 M?24 Rebar 200
C2 2 500*650 40 6 8 M24 (8.8) N/A
Cc2 G 750 60 6 4 M?24 Rebar 200
C2/3 G 750 60 12 8 M30 (8.8) FT 630
C3 G 900 70 12 4 M30 (8.8) FT 650
C4 G 750 60 6 4 M24 Rebar 200
CMm23| G 750 60 12 8 M30 (8.8) FT 650
all remaining are mirror images of the above except
E2 G 900 70 6 4 M24 Rebar 200
E3 G 900 70 6 4 M24 Rebar 200
F2 G 900 70 6 4 M?24 Rebar 200
F3 G 900 70 12 8 M30 (8.8) FT 630
Key - - - - FT=Fully S=M30
Threaded |  socket




Table 8 : Specification of different styles of splice used.

Dimensions of plates (mm) Number of bolts
Splice Splice Cap and Base | Web cover plate Flange cover Cap Web wper
type Ref. | type, plates (C & B) W&F) plate and | cover | flange
number | C&B Base | plate | cover
or plates plate
W&F
1 C&B | 350*370&30Thk - . 6 2 "
2 C&B | 350*370&35Thk - - 4 - -
3 C&B | 350*350&20Thk - - 6 = B
4 C&B | 350*350&25Thk - & 6 : -
3 C&B | 350*350&30Thk - - 4 - -
6 C&B | 280*280&20Thk - s 4 - .
7 W&F - 180*180&6Thk | 130*900& 12Thk - 4 5
Table 9 : The location and type of splice used on each column.
Column |Splice on  |splice from.. to.. Type of
Ref. floor Splice
Al 4th 254*254*89 254*254*89 6
A2 4th 305*305*137 254*254*89 3
A2/3 4th 305*305*137 254*254*89 4
A3 4th 305*305*137 254*254*89 4
Ad 4th 254*254*89 254*254*89 6
A/B2/3 4th 305*305*137 254*254*89 3
A/B3 4th 305*305%*137 254*254*89 4
Bl 4th 305*305*137 254*254*89 )
B2 2nd 305*305*198 305*305*%137 1
Sth 305*305*137 254*254*89 3
B3 2nd 305*305*198 305*305*137 1
Sth 305*305*137 254*254*89 3
B4 4th 305*305*137 254*254*89 5
Cl 4th 305*305*198 254*254*89 2
2 4th 30530127 254*254*89 3
C2/3 2nd 305*305*198 305*305*137 7
5th 305*305*137 254*254*89 4
3 2nd 305*305*198 305*305*137 7
5th 305*305*137 254*254*89 4
C4 4th 305*305*137 254*254*89 5
C/D2/3 2nd 305*305*198 305*305*137 1
Sth 305*305*137 254*254*89 4
The east end of the building is a mirror image of the west.
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Table 10 : Standard Column to Beam connections.

Supporting Supported Thickness of Size of | Number Exceptions
Column Member End plate Fillet of Bolts
(mm) weld
305*305*198UC | 610*229*101UB 10 6 14 None
356*171*51UB 8 6 8 C3 (E), D3 (W)
Floors 1-2
305*165*40UB 8 6 8 None
305*305*198UC 12 8 8 None
305*305*137UC | 610*229*101UB 10 6 14 None
356*171*51UB 8 6 8 C3 (E), D3 (W)
Floors 2-5
305*165*40UB 8 6 8 None
254*146*31UB 8 6 None
2354*254*%89UC 610*229*101UB 10 6 14 None
356*171*51UB 8 6 C3(E), D3(W),
Floors 5-7,
CI(N), C4(S).
DI(N), D4(S)
Roof
305*165*40UB 8 6 8 None
254*146*31UB 8 6 6 None
Exceptions: location
305*305*198UC 356*171*S1UB 20 8 8 C3 (E), D3 (W)
Floors 1-2
305*305*137UC 356*171*51UB 20 8 8 C3 (E), D3 (W)
Floors 2-5
254*254*89UC 356*171*51UB 20 8 8 C3(E), D3(W),
Floors 5-7
254*254*89UC 356*171*31UB 8 6 10 CI(N), C4(S),
DI1(N), D4(S)
Roof
Table 11 : Standard Beam to Beam connections.
Supported Member | Supporting Member | Thickness of Fin | Size of Fillet Number of
Plate (mm) weld (mm) bolts
254*146*31UB 254*146*31UB ? ? ?
254*146*31UB 305*165*40UB 10 8 3
254*146*31UB 356*171*51UB ? ? ?
305*165*40UB 254*146*31UB 10 8 3
305*165*40UB 305*165*40UB 10 8 -
305*165*40UB 356*171*51UB 10 8 4
305*165*40UB 610*229*101UB 10 8 4
356*%171*51UB 356*171*51UB 10 8 4




Table 12 : Second floor transfer structure beam to beam connection details

Supported Member | Type of plate | Thickness of Plate Size of Fillet | Number of bolts
(mm) weld (mm)
305*305*198UC End 12 8 8
305*165*40UB End 8 6 6
356*171*51UB Fin 10 8 4
Table 13 : Primary beam connection to continuous beams at roof level
Supported Supporting Thickness of | Thickness of | Sizeof | Number
Member Member Toe Plate Fin/End Fillet of bolts
(mm) Plate (mm) weld
(mm)
356*171*51UB 610*229*101UB 10 10 (F) 8 4
305*165*40UB 610*229*101UB 10 10 (F) 8 4
356*171*51UB 356*171*51UB 20 20 (E) 8 8
305*165*40UB 356*171*51UB 10 10 (F) 8 A
Table 14 : Average results of reinforcement mesh testing.
0.2% Proof Stress | Maximum Stress Elongation Weld strength
(N/mm?) (N/mm?) (%) (kN)
629 732 14.3 14.2

Table 15 : Average 7 and 28 day cube crushing strength of concrete from the floors.

Floor Crushing strength (N/mm?)
7 day 28 day

1 41.3 48.0

2 25.5 45.8

3 26.6 45.5

4 24.3 46.7

5 26.5 50.7

6 28.3 48.2

7 26.2 48.7

8 252 43.7

all floors 28.0 47.1

all floors excluding floor 1 26.1 47.0
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Appendices



Appendix A : Cardington LBTF Drawing List =
Drawing No. Drawing Title Issue«
5992/01 Ground floor steel layout Peter Brett Assoc
5992/02 First floor steel layout Peter Brett Assoc
5992/03 Second flioor steel layout Peter Brett Assoc
5992/04 Third to Seventh floor steel layout Peter Brett Assoc
| 5992/05 Typical Steel Details Peter Brett Assoc
5992/06 Elevation on Gridline A Peter Brett Assoc
5992/07 Roof Steel Layout Peter Brett Assoc
5992/08 First floor steel layout Connection Forces Peter Brett Assoc
5992/09 Second floor steel layout Connection Forces Peter Brett Assoc
5992/10 Third to Seventh floor steel layout Connection Forces Peter Brett Assoc
5992/11 Roof Steel Layout Connection Details Peter Brett Assoc
6101/01 Contractors areas & access routes Peter Brett Assoc!
6101/02 \Existing services layout \Peter Brett Assoc
6101/03 Surface water drainage layout \Peter Brett AssoC|
6101/04 \G.A. & Details of raft foundation \Peter Brett Assoc|
92066/1 \Foundation Plan Caunton Enginec
92066/2 Isometric view of steel frame Caunton Enginec
92066/3 \Plan on 1st floor steel Caunton Engines
92066/4 'Plan on 2nd floor steel Caunton Enginec
92066/5 "Plan on 3rd floor steel .Caunton Engine¢
92066/6 Plan on 4th floor steel Caunton Engines
92066/7 Elevation on grid lines A & F and sections thrd' grid lines C & D Caunton Enginec
92046/8 Section thru' grid lines 2/3 Caunton Enginec
92066/10 Plan on 5th floor steel Caunton Enginee
92066/11 \Plan on 6th floor steel Caunton Enginee
92066/12 \Plan on 7th floor steel Caunton Enginee
92066/13 \Plan on 8th floor steel Caunton Engines
92066/15 Section thru' grid lines 2/3 5th-8th floor Caunton Enginec
Q/6710/01 Typical sections showing Dado wall head restraint details Convoy Installatic
Q/6710/02 __ [Typical section showing Dado wall head restraint details Convoy Installatic
R1112/01 First floor level Decking Layout Composite Profile
R1112/02 Second floor level Decking Layout 'Composite Profile
R1112/03  Third to Seventh floor levels Decking Layout 'Composite Profile
R1112/04 Roof level Decking Layout ‘Composite Profile
TE/9202/001 _ End Elevations & Blockwork Restraint Details Taywood Engines
TE/9202/002 Front Elevation Taywood Enginec
J1E/9202/003 __ Rear Elevation Tavwood Engines

Annotated drawings and others

Member indentification plans for the steelwork testing

Plans prepared o

Crack survey of composite concrete floors

Negatives of drawings R1112/01 to R1112/04

ISurvey conducte
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Compiled 4/7/94 by PNRB
Updated 19/9/94 by PNRB
= Issue Date M for Rev. | _ReV.Date Clip No.
'. 16/12/92 COhsh'ucﬁon F }dn 2/92 1
16/12/92 Consfruction F | 14012/92 1
- 16/12/92 Construction F | 1412/92 1
- \ 16/12/92 Construction E 10/1 12/92 1
] 16/12/92 Construction F 15/1 2/92 1
: 16/12/92 Construction E 1 JI] 2/92 1
] 16/12/92 Construction B _15112/92 1
; 16/12/92 Construction A | 1512/92 1
- 16/12/92 Construction A 15/12/92 ]
) 16/12/92 Construction A 15/12/92 1
‘3 16/12/92 Construction A 9/12/92 1
> 07/05/92 Construction A 07/05/92 2
] 07/05/92 Construction A 07/05/92 2
] 07/05/92 Construction A 07/05/92 2
5 07/05/92 Construction A 07/05/92 2
' +d ; B 16/12/92 4
| d 5
 Ltd 3
1+d A 14/12/92 3
e | 3
| 0rd 5 3
1 1td 5
 d 5
1 Lid 3
1 Ltd 3
d s 3
=d 3
j Lid 4
i 6
B A 6
) 22/12/92 Construction C _07/07/93 7
- 22/12/92 | Construction C 07/07/93 | 7
22/12/92 | Construction G 0'/07/93 ! 7
- 22/12/92 ___Construction C 07/07/93 | 7
] *d. i 23/07/93 ! Tender A | 02/12/93 8
il | 23/07/93 | Tender L A | 02/12/93 8
j Ltd. | 00/06/93 | Preliminary | | 8
o | e -
)t Dowling of British Steel | . ': 23
y - atrick Bravery of BRE from 1lzrh pwindar e . 24
| | i 25




Appendix B : Details of rolling mill test procedure

To be supplied by John Dowling of British Steel (0642 474111).





