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StuduW Aft6valm 

So'dow Hou" 0 
1.1 Now Floors 

Two news Doors have teen introduced Into Bartow House, Level One Mezzanine and high level 
Plant Level. Level One Mezzanine is, a now Umber floor supported by an array of now steet beams 
which provides additional hotel space. High level Plant Level replaces the old calling to ft 
underside of the roof. This is a concrete deck on Holorlb sheeting supported by new steel beams. 
Both new floors are supported from the existing masonry structure. 

The calculations are as follows which should be read in conjunction with drawings: 

Level One Mezzanine: S6001 

Plant Level: S6002, S6003, S6004 

Ove P a f t m  Lid 
08 Sepumbor 2010 



OAP20 

0 
0 



OAP21) 
Jw No. Slwet No. Rev. 

Calculation ARUP sheet 
M~Lomtion 

Job Title OM. FW. 

Mecle by Date 5 /3 /0 Chd. 

4 A Ary H 

C 4-.r- e. 

ex. 

L 2-PL 

Y,- Asst A m 
.4 

(64j:. 

I - L  2 .  0 l e - 2 - 6  

v, (P,4 v,.,,ax 
-'2 e,(v-Le- o&&( 

2, 0 7 ( p o v%~t 6-e c4 

ct/- ear4 -~W (se4- rgf' ~e-e4 
0" 

R, U, - C W. e, e' Y~ 

v 
"N, 

12. Iq v-tim q., 





m 

a 



OAP2( 



pu 

X5 

203 203 i s uc 

C14 169 LO e-rb' 
T M  x 

M x o  
Oc 

-Lill 

21 

LA 
I 

10% 

45 UC 

20 x 2M x, 06 VC 
;AO~A 

Fnr kt%n*narf;nn Ftw%PQ nnii n~+naQ Rofor Tn Inatnik' 6n Tb 



Caludation ARUP. sheet 

Job US 

Job No. Shot No. 

ft. FW. 

Moft by DWe cm. 

(1) 

-<TA, Cj*K 

S A f V "  *tF -W~ t-4~ cwfi 

G - 

'.T,b.,t V ?  
- 

11070-11-STXJW*c-S'-x 

I- ox I - 
"/,(f.L) 

T)t 

(yo 
cwk ~/-- 

T 

STAnk- I 6;K 2 
& tf) (B 

tvAD AP4) 3,1 X .3 - - k, 
Vx y 

T 9,,r~ (A) 
Ok il--A%J 



IOAP20 



ARU-P 
St Pancras Chambers 

W w L  ft4-2z 

I 
69.2 

Z 

x 

P r o " m  G 4 A  Version 8.2 copyr 
JAI 1 0 0 = 4  11806MI `18000%4 114TEI 

Job No. Sheat NO. Rev. 

11.8000 
Org. Ref. 

Made by D a f t  CheCked 
JKL 174Dec-2007 

Scale: 1:50.2 
Labels: 
Element Lengths 

Node Loaft. Force: 110.0 kN/pic.crn 
Beam Loads, Force: 6.3 kN/nV*,crn 
Moment, MW. 62.5 kNm/plccm 
Reaction Force, Fx: .0 kN/pic.cm 
Reaction Force, Fy: .0 kWplc.cm 
Reaction Force, Fr. 25.0 kN/pic.cm 
Resolved Element Translation, ILq: 25.0 mnw 
Case: LI 
Case: A l  "Analysis case 1 

31.0 

1 

52.7 
-150.2 -150.2 

0 4 8  ! a  19911-2007 0 0 0 0  I.M. 
PROAMY D^TA%04 ... U.*vel One Mezzanine Beam A.gwb Printed 174)ec.2007 T k m  12:17 



GAP20 Job No. W. 

calcuatim ARUP. 
Job Me 

meffowk0caom 

Drg. Ref. 
,T. PANcte-A-5. CHAMR-E-RS, 

Made by Date Chd. 

C) 015EL 0 0 F 

mfo 1r, ce skg.t 

C) 6s 1A e- -̂-t,4-m 7 L, s 
'eq ~,L- 0 , I (Vt J.'" P -;-2, 

V11-V1 
cAll", 

A ivi v. --J vv m -As of C. I- C. 64, 
10CIA W* Ck IS 4,1 s If, A ats v,-~G 

r. 0, S 

a 
L On VL4/-,L-,! It,, rt )-Z=4~-ot - V%l 10. 4 1 ~p 

c 1 10 19464 is A 14 ',4 :C 

-6Ik Lg C., 's 44 A 4' L: 

~A vlo, Vr 

PA X 4. 1 
~e 4~ 

~~.y, .5 to e- 4"T &e- 
-1-f-ej 

A V a 

ex _zy 
;1 !'5 

L on,-8AA t(4, I a t,,,o c. i~ d. t'4) A-01 p 
C;, 

Aroo s 4,,~ o t., L 14.&j 
100 V14W 0,3 
L 
'90 De-t*( 4 +jV ?4w f~j~ 3 

. jej 0, 2 1444 
Jr t3e-Mcc 

1- o'p PaA 7."s ;-N h-1 im"", a V, 
"A' 

0, 0 c 

c 



m m 



N 

[7j 
-Alt 

819 

oe 
r j- D 0 1:1 

W, Te-zl 

Nk IL 

ARUP 
e 

00 

l o t  &AtA*-L 

0 0 0  0 0 a 4D 0 0 0 a o & * 0 * " * * * *  -W 0 





m 

OAP20 



j 



OAP20 Job No. Sheet No. 

CalcuWtio n k sheet ARUP 
Job Title FW. 

&ftcle IN 
- T a  Clete cm. 

0 

2 m z  I-L7 IA,".S 111 -e 77' 4 

A 
61n~~ 

T — f  

1 
~z av 

q4s~ 



ONE 

2oo 

Corus in construction - ASB Properties 
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Corus in construction - ASB dimensions for detailing 
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ASB dimensions for detailing 
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B2= Beam reference NOTF-' UDL ASSUMED 
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Type I = Slab type 

El 1 1 
ry 
X 

SX 

U 
A w  

= 

Max shear a I "  kN 
Temp Max Moment 4XIx) a 168 kNm 
Final Max Moment (Mx) a 226 kNm' 

Strenotb (FjOal!!gaAMj 
Meg a 331 Mm NO 

Final Mx a 225 kNm 68% 

Shear cq=lty, Pv = 1996 kN 
Max shear, Fv 164 KN .8% 

id Topj" Suckft (temorm 
'k a 9103 
V a 0.97 mLT 0.925 

ftm 11nd loadiggi 

Spn a 5.485 m 
Width of loading a 3.185 m 

Final Service Loading a 12.7 kPa 
Final FadoW LoadkV w 

i8.78 kPa 

Temporary Factored L o a "  - 1118 kPa 

Load (k~) 

Service LL (Ilne) - 15,925 

~y - 5.485 m 
DL a 7.7 

LL (ftnal) a 5 
LL Oemp) a 1.5 

Deflection 8 mm 
3jan I Ax 731 

Deflection Omit 366 49% 

From SS-5950-1 Table IS 
ALT 74.09 ~pbz 205 NftW 

From SS-6950-1 Table 16 Job Title 
St, Pancras Chambers 
Job number 

A 

Mb,I mLT- 217 kNrh Ile= 
73% Temporary Mx 158 kNm 134"? Drawing number 

IRHM 1180001CAMI 

2z 

0 0 0 



0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0.0 0 0 

B3 = seam remronce 
280 ASS 74 ic Beam b "  IWA 

Type 2 S W  type WAC 
a 

V e  N 
El kNmx 
ry m 
x 
Sx x 1(r cm3 
U 
ow 

Max *hear u 136 kN 
Tamp Max Moment (mx) u 190 kNm 
Final Max Moment (Nix) z 286 kNm 

1 = 0  013111 121ding) 
Mcx = 331 kNm 

Firm Mx a 2 U  kHm 
Show, capac*~jov = 19" ku 

Max *hear, Fv a 0 6  KN 

Lateral T-walonat %Sft flUMMIclading) 
An 70.26 
V 

Fmm 83-500-1 Table I$ 
ALT 64.73 zt> pbu N1mrn2 

Fmm 83-5950-1 Table 16 

Mb I n%LT 253 kNm 
Temporary Mx 190 kHm 

NOTE; UDL ASSUMED 

Own 1!10 wmama 

S w  u 8.375 rn LY a 4.1875 m 
Width of WadkV - 1.954 m DL a 6.2 

Final Service LoadkV - 11.2 kOa LL (finaq - 5 
Final Factored Losaft a 16.88 kPa LL (temp) = 1.5 

Temporary Factored LoodkV a 11.08 kPa 

Service LL Pine) a 

Load (kNft) 

9.77 

Deflection z 25 mm 
Span I Ax 335 

Deflection [knit 200 60% 

NOTE: SPAN 200 DEFLECTION CRITERIA SUITABLE FOR TKIS CASE DUE TO LACK OF BRITTLE 
FINISHESIPARTITIONS 

. P W U  I 1uw 

St. Pancras Chambers 
Job number 
118M 

13-JuI.07 

A R u- P 

1j&=0)6j601 
19 rcl ef 
14v A 



14,gsf-s Fw-B4 

= awn rewmce 
280 ABS 74 = Bearn Input 

Type i = Slab M* 

E1*1 -,..kNml I 0aw 
ry Beam and Wng 
X 

SX=I" ix crn' Span a 6.74 m U Width of loading a N/A m 
Ow Final Service Loading = 12.7 kPa 

Final Factored Loading w 18.78 kPa 
Max shear 225 kN Temporary Factored Loading a 13.18 kPa 

Tornp Max Monm"tt (AU) 218 Win 
Final Max Mlomewt (Mx) 311 kNm Load (kNhn) - 

z §UM&Znal 
NICX a 331 Min Deflection MM 

Final ft m 311 kNrn 522 
Shear capacity, Pv 1996 M Deflection l I n *  360 

Max show, Fv 225 KN 

Lateral T0110onal & N * f t  nemporary MIMM 
38.93 
..'1.35 => niLT a 0.925 

Ly = 
DL = 

LL (final) = 
LL (temp) z 

2.32 rn 

1.5 

From 013-17NO-1 I son I a &cq 4 , 6 2  => pb 3059 N/MM2' 
From BS-5%O-1 Table Jos Title 

St. Pancras Chambers 
Job number 

ARUPI 

Mb/mLT= .327 kNm 118000 
Temporary Mx 218 kNrn 23-Jul-07 Drawing number 

IRHM 1180DOICA/01 

33 

0 0 0 



Job No. Shoot No. Rev. A 
- 
R--U-118000-1 

St Pan-c-ras Chambers — 
Barlow Roof steel P"~ 

M " *  by Oate CAwck" 
RHM 20-Jul-2007 

Scale: 1:25.9 
Labeft: 
Elernent Lenqft 
Mofnent, Myr. 250.0 kNnVPWcm 
Reaction Force, Fx .0 Mplccm 
Reaction Force, F)r .0 kN/Plc.cm 
Reaction Force, Fz: 200.0 kNt&.cm 
Case: L1 "Final Factored" 
Case: Al "Final Factorecr 

4LLLWjM I -145 -14 

225 

z 

x 

Program GSA Version 8.2 Copyright 0 Oasys 1997-2007 Oasys Ltd. 
J.X1 10000%11 8000XI 16000'%4 INTERNAL PROJECT DATA%04 Cut ... M3arlow Hose Level 2 04.gwb 

-310 

I 

Page 
Printed 23-Jul-2007 Time 12*05 



ARUP 
at ftn"m cmmwm Saftw Rod sWel 

Job No. Sheet No. Rev. 

118000-1 
chg. Rof. 10 - Made by Date Ctmaked 

RHM 20-Jul-2007 

Scale: 1:25.9 
Labels: 

0.4 0.6 2.7 

128 169 

or 

z 

x 

Progrern GSA Version 8.2 COPyright 0 O * * y *  1997-2W7 O m e "  Ltd, 
J:%110000%118000\118000%4 INTERNAL PROJECT DATA%04 Cal ... \Barlow Hose Level 2 84.gwb 

Page I 
Printed 23-Jul-2007 T k m  12:08 



B-5 = Bearn refem-nm 
280 ABS 100 = Beam tMe Irw 

Type 2 = Slab ty" 

El a -Oi UW 
ry a m 
X = ft= and hading 
Sx x 10, cm* 
U 7.52 m LY a 2.86 m 
own 

Width Of 
lo;SMWV 

MA m DL = 6.2 
Final Service Loading 'A 11.2 We LL ( "  = 6 Final Factowed Los," w:::A6.68kPa LL (temp) a Max show 176 W Temporary Factored Loading 11.08 kPa Temp, Max Momem (UX)n kNM 

Final Max Monwt (Mx) M M m  Loa d (kN/m) 
Service LL (line) MA %MOgM (Final lopojM) 

J&,X 424 kNm Deflection Mrn Final Ux 335 kUrn Span I Ax 418 
Shear capacity,.:Pv 2726 W ~:Deflecgon limit :060 -86% 

Max shoar, Fv 176 KN 

L&*fal Tongonat alleMbM fteMOQrWVkMdkM) 
49.65 

V 16 In 
From BS-59504 Table i 8 

ALT 46.'65 pb 
:From 13"95061 tibia Is*' 

Job Title 
St. Pancras Chambers 
lob number 

ARUP 

M-M :.:.Mb/mLT= .:407 M 
Temporary Mx 222 kNrn 

23-jul-07 DmvAng number. 
OLM I I I 9%OWW%fMv I 

(b 
P, r,--4 



ARUP 
St PancMa, CharaboM 
Barlow Roof steel 
B5 

Job No. Stmet No. Rev. 

118000-1 I 

Drq. Rot. (—~) 

Made by Date Che4*ed 
R H M  23-Jul-2007 

Scale: 1:33.73 

Keacuon r-orce, Fy: oo kNipic—cm 
Reaction Form, Fz: 125.00 kNIpic.crn 
Case: Ll "Final Factomd" 
Can: Al "Final FackwW 

2.86 D10-172j 
-72 

-18 187 

I U 5 2  

-152 
146 

Jilin 

-M4 -334 176 

C) 
z 

WALL 

z 

x 
Proorem GSA voralon 8.2 CopyftM 0 Oways4997-2007 060" Ltd., 
J:%1 10000%118000%118000%4 INTERNAL PROJECT DATA%04 Cal ... VBarlow Hose Lw*el 2 85.g" Printed 23-Jul-2007 Time 15,37 



0 0 0 0 0 0 0 0 0 

ARUP 
a f t # I  chombem 
W o w  Roof s" 
85 

4 

]IT] 1.35 2.86 

z 

x 

Program G S A  Version 8.2 C o p y r i g h t *  Ossys 1997-2007 Oasys Ltd. 
J:X1 10000%118000%118000%4 INTERNAL PROJECT DATA%04 Cal  ... 113arlow Hose Level 2 85.gwb 

Job No. Shoot No. Rev. A 

118000-1 
D i i .  R*f. 

made b y  Date Cheeked 
RHM 23-JUI-2007 

Scale'. 1:33.73 
Labels, 
Element Len9ft 

Show Force. Fz: 125.00 kNAft.cm 
Case: Ll "Final Factored" 
Case: Al "Final Factored" 

106 

L L - P a g e  

I 
Printed 23-Jul-2007 T ime 15:37 



B6 - seam refwence 
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B 10 -seam m%mnce 280 ASS 74 = Beam type 
Type 2 = Stab M* 

El a kNm" 
f y  a m 
X a 

Sx x IOS cm, 

um. 

13W a 

Max shear = 131 W 
Temp Max Moment (Mx) x 106 kRM 
Final Max Moment (Mx) a 160 Mm 

loadinm 
Mex 331 "kNm 

. . . . . . . . . . . Finsi Mix 160 kNm 
Shear cipacity, PV a 4999 W 

Max shear, Fv a 131 KN 

Lateral ImIonal Budarm flempomat badingi 

0.925' MLT 
:From 894956-1 Table I j 

205 
.::.Fmm Table to - - 

Temporary Mx 106 kNm 

NOTE: UDL ASSUMED 

Span a 4.875 m 

raft Of badiry - 3.225 m 
Final Service LoadkV = 11.2 kPa 

Final Factored L o a f t  a .16.08 kPa 
Temporary Faclored L o a f t  = 11.08 kPa 

Load (kN/m) 
Service LL (fine) 16.125 

Deflection 5 MM 
$pan I Ax 1028 

Deffection HmIt 360 

Ly 4,875 m 
DL 6.2 

LL (final) 5 
LL (Ilemp) 1.5 

J f t  Title 

- I St Pancras Chambers 
Jobnumbor ARU P 
1 1 M  I 

Drawing number: 
1180001CA101 



B 12 =Beam reference 
280 ABS 74 = Beam type 

Type I = Stab type 

El UNO 
ry -In 
X 

SX X I ( r  CM3 
u 

Ow 

Max shear = 143 kN 
Temp Max Moment (Mx) x 1146 kNm 
Final Max Moment ( "  = 213 kHm 

Skenoth (Final loading 
MCx 331 kNM Deflection a 10 mm 

FhW Ux a 213 kNm 6 4 %  SPWIAX 574 
Shear cepadW, Pv * I m  ku . . .... Defleetlon 360 

..... ....... ..": 63% 
A w t h e a r ,  Fv 143 XN 7% 

L d "  TomWnal fteffwotar-v.kgftW 
A93 

V = O >  mLT 0.925 
From SS-5950-1 Table 18 

ALT U 43.62 Pb 309 NAmml 
From B"950-1 Table 16 Job Title 

SL Pancras Chambers 
Job number 

Mb I mLT = 321 u f t  
. .. .... ... lie= 

Temporary Mx = 146 Win 450% 23-JuW7 Drawing number. 
IRHM 
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N-O~ - J;Atf-iP f-ae 913 gj-~ F+" & (s 

BI 3 =seam mwerm 
280 ABS 74 = Besm type 

Type 1 = Slab M* 

kNrn2 

ry 
L—Ou4m 

x Boom mW LoiWing 
sx x 10, CM2 swu u Wift of WadkV - WA 

6.76 m Ly 4.165 m 
m DL 3m 7.7 Ow Final Swvim UwduV - 12.7 kPa LL 5 

Final FaCtored Loadkv a 18.78 kPa LL (temp) 1.6, Max stwar z 1-19 W Twnpw" FactoW Loaft - I . 3.18 kPa Temp Max Moment (Mx) a 194 kNm 
Final Max Monwnt (Mx) z 277 kNm Load (kNft) 

Servk>-- LL (rme) NIA 

MCX a 331 kNm Deflection 12 mm Final Ux a 277 kNm :94% Span I Ax 563 
Shear capacity, PW 1996 kN Deflection limit 360 

Max show, Fv 179 KN 

Weral rmlonal BuWft ftmmm I 

....v RILT 925 
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280 ASIS 1bO * S u m  Input 
TYPO I N Stab A)" 

MW 
gym m X n - x  1 0 2  CMS 

U 

O w a l  
I 

.. 
. 

. 

0.1 

Max shear m 213 W 
Ternp Max MarneW (Mx) - 243 Min 
Final Max Moment (Mx) = 369, kNm 

Strength (Final Igadinal 

Boom 11nd loading 

$pan = 7.58 m 
Width of loading * N/A In 

Final Servim Log" a 12.7 kPa 
Final Factored Loading v 18.78 We 

Temporary Factored Loading - 13.18 We 

Load (kN/m) 
Service LL (fine) a NfA 

LY = 

DL z 
LL 61n* - 
LL (temp) - 

Mcx 424 Win Deflectim 16 irm 
Final UX 389 Win 87% Spart I Ax 474 

Shear capadty, Pv kIM Dersecdon Umk 76% 360 
Max shear, Fv 240 KN 

Lateral Torsional Bud*m (lemporaryloafty) 
A = 49.65 
V = 1.16 mLT 0.925 

From BS-5950-1 Table 18 
ALT 46.65 Pb 2-92 Nhnmx 

From BS-6950-1 Table 16 

Mb I mILT = 407 kNm 

Temporary Mx a 243 kNm 606/0 

- I C,~-j . 

2.86 m 
7.7 
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BI 6 =Beam reWence 
Double 280 ASS 100 = Eleam type IrPA 

Type 2 = Stab M* 

El kNnr? OAM 
ry m 
X 

Sx x 103 cft? 
U 

Ow 

Max stmar a 270 kN 
Temp Max Momew (pAx) m 465 kNm 
Final Max M a n o t  pAx) . $90, Mal 

. . . . . . . . . . . . Mcx a $49 kft 
Final Mx x 81 

Shear ;;Pacity, Pv a 5 " 3  kN 
. . . . . . . . . . . Max shear, Fv 270 KN 

L O W  Tombw Buddina ( t e m 2 m  WO&IM 
A = 72.74 
V a 0.97 =:o M L T  0.925 

Fmm BS-6WO-1 T "  J a 
ALT = $7.15 pb a 257 Nhmnl 

Fmm BS-W50-1 Table 16 

Mb/mLT= 717 kNm 
Ternporary Va a 455 kNm 63% 

soon Ic 8.38 m 
VAf t  of kading a WA m 

Final Semice Loading = 112 We 
Final FaCIOW Loacft 16.68 We 

Terr4XXWy FaCtOW La"ng  11.08 kPa 

LO&d(kNhn) 
Service LL (Im) = N/A 

LY = 4.19 m 
Ot = 6.2 

LL ( " )  a 5 
LL (temp) a 1.6 

Dermfion 22 nim 
SPMIAX 381 

Deflection MM 360 95% 
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BI 6 - &mm rewenoe 
ABS 74 - Beam type 
Type 2 = Slab type Mew 

El kNn? 
ry m 
x 

Sx x 103 crre 
U 

Ow 

M "  * f " r  = 
108-;N 

Temp, Max Moment (Ak) = 1,15 kNm mp 
Ina 

E r e  :IMAax 

Moment W = 173 Min 

MMOM (EIULI 121diog) 
MCX a 331 kUm 

Final Mx a 173 Wm 52% 

S h e "  I M  W 
Max s h m ,  Fv 108 x N  5% 

Mai 

L9WW TOMkWW SUCIOQ DOMDOrwy ka" 
A = 107.60 
V 3 z  0.93 x> MLT 

From BS-5960-1 Table 18 
ALT- 83.06 -> pb a 175 WnwW, 

From BS-5950-1 Table 16 

Mb I mLT 185 kNm 
Temporary Mx:t 115 kNM 62% 

NOTE: UOL ASSUMED 

Beam and Gid—Go 

Span a 6.413 m 
VVkkh of b e f t  x 7-02 m 

Final Service L o a f t  x 11.2 kPa 
Final Factored L o a f t  x .16.68 We 

Temporary Factored Loading x 11.08 kPa 

Load (kN/m) 
Service LL Oim) z 10.1 

Deflection 9 Mir 
Span I Ax 721 

Deftectlon Rmit 360 

Ly = 6.413 rn 
DL U 6.2 

LL (finai) - 5 
LL (temp) = 1.5 
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B17= Beam reference 
280 ASS 74 = Eliain M m  input 

Type 2 = Stab W e  —W 

El kNm2 

ry m 
x 

s x z ~  x 1 0 ,  CM2 

U 

ow 
Max shear = 181 W 

Tamp Max Moment (MxY a 172 kNM 
Final Max Moment (Mx) = 259 kNm 

9=93 
331 Mm 

Final Mx '269 kNm 78% 
Shear capacity, Pv 1996 W 

Max shear, Fv 181 KN 9% 

Lateral IgMional Buckling ftM22= lgadbM 
A z 105.70 
V a 0.93 => mLT 0.925 

From SS-6950-1 Table 18 
hLT 81.59. will pb 178 NhnW 

From SS-5950-1 Table 16 

Mb I mur - 185 kNm 
Temporary Mx = 172 kNm 

Span a 6.3 m 
Width of loading - WA m 

Final Service Loadins; w 11.2 kPa 
Final Fadored LoadkV a 16.68 kP4 

Temporary Fadored Loadiry = 11.00 We 

Ly = 
DL = 

LL (11naQ - 
LL 0") - 

6.3 m 
6.2 
5 
1.5 

Service LL 

I 
(fim) - 

Load (kN/m) 

I NIA 

Deffectlon = 29 mm 
Span I Ax 217 

Defl*ctlon limit 200 92 % 
NOTE: SPAN 200 DEFLECTION CRITERIA SUITABLE FOR THIS CASE DUE T LACK OF BRITTLE 
FINISHES/PARTITIONS 
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BI 8 = Beam reference 
280 ABS 74 - Beam type 

Type 2 = Slab Mm 

El kNm2 
ly. -M 
XM_ i15, 

SX X 1()3 CM3 
u 

OW 

Max shear in 187- M 
Temp Nlax Moment (Mx) a 217'kNm 
Final Max Moment (Mx) a 328 kNm 

Shwwth (Final k)adinal 
331 10ft 8 mm 

Final Mx .328 kMn Span I Ax 948 
101 Shear capecity, Pv U 1996 ..360 Mo 

Max shear, FV a 1 87 KN 

Lateral Tyrsional (tempofm 101KOW) 
47.99 

ml-T -0.925 
-5950 :Fiom'B,, -1 Table 18 

ALT .61.38 pbX 274 Nhnml 
From -SOWI Tab4e 16 Job TM* 

St  Pancras Chambers 
Job number IRU P 

MbImLTw 990 kNm I ism 
Temporary Mx 217 k i f t  75%6.1. 

Dravdng number 
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820 = seam reference 
280 ABS 74 = Beam 4" 

Type 2 = Slab Mn 

El 
ry m 
X 
Sx X I C P  CM3 

u 

Ow 

Max shear a 142 W 
Temp Max Moment (MX) - 117 Wim 
Final Max Moment (Mx) = 177 kNm 

LreagLh (FinjI 19adiaM 
McX:9 331 Wim A 

Final Mx:i 177 kHrn 
-N.i Shear capacity, Pv = 19% ItH 

Max shear, Fv = 142 KH 7% 

Lateral Torsi"] SucKing (teM2=!=ft) 
A = $3.56 
V a 1.01 => mLT 0.925 

From BS-5,950-1 Table 18 
ALT a 70.05 pb 205 Nlff#W 

From SS-5950-1 Table 16 

MbImLT= 247 kNm 
Temporary Mx I V  kNm 54% 

NOTE: UDL ASSUMED 

Span = 4.98 m 
Width of loadfol;; a 3.42 m 

Final Service Loadft - 11.2 kPa 
Final Factored Loading a 16.68 kPa 

Temporary Factored Loodhv a 11.08 kPa 

Load (k*Mm) 

Service LL Olne) 17.1 

Ly = 

DL a 
LL (final) v 
LL (temp) - 

Deflection a 5 nun 
Span I Ax 909 

Deflectim limit 360 40% 

CTPO (--T 

4.98 m 
6.2 
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ASHBOURNE, 
tZ6 

1HD R I  HARD,LEES STEEL DECKING LTD. DERBYS IRE 
STRUCTURAL & FIRE RATING DESIGN FOR C014POSITE METAL DECK FLOOR SLABS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - D e c k  
Deck S l a b  Conc. Concre te  Conc. S t r u c .  Suppt ,  F i r e  F i r e  Fire 

P r o f i l e  'Grade Depth  Type D e n s i t y  Grade Span W id th  Rtg-. R e i n f  Span 
k N / m M 2  M m  k g / m 3  N/mM2 t y p e  mm mins  t y p e  type 

R ibdeck  80 S350 260 NW 2400 Wet 30 S 100 60 STEEL S 
8 0 / 1 . 2  2350 Dry 

(0 .14  kN/M2 (App rox .Conc .Vo l .  = 0.233 M3/M2 l e v e l  suppts) 

Support crs Span 
/Cons-Span Description 
1P,mp_,9 pan 

4 Om ( s i n g l e  span) 
3.380m 

< - - - -  U n f a c t o r e d  Loads kN/M2 - - - -  > 

I m p d . P a r t s .  F i n s .  S e r v s .  Cons. 
Allow. 

7 .50  0 . 0 0  1 . 6 0  0 .50  1.50 

No-Concentrated Loads 
Point Transv. Parall. 
Loads Lin.Lds Lin.Lds 
0 0 0 

Hard.Flr.Fins.= 0 mm 
Fire Engineering Analysis Fire Rating 

Deck Construction 1 No Top Mesh heavier o f  Fire Reinf. Fact.Load 
Ref. Type Crk.-dont. Fire-Reinf Bars bottom Prop Runner 80/1.2 Single - unpropped A252(0.14;) A252 BAR REINFS 0.00 kN/m 

- - - - - - -  Deck Properties /m width - - - - - - - - - - -  ><--Composite Props. /m width--> 
Area Ixx  yb Ult.Moms.,kNm Pw Vc Ixx(av) Ult.M. Shr.Bd. Vrt.Shr. M M 2  c m A 4  mm +ve -ve Resid, kN kN cmA4 kNm kN kN 
1848 237.6 42.5 18.66 15.94 6'.89 81.5 114.1 8911 117.43 104.50 83.24 (span/DeDth L imi t  = 35 construction span/Deflect L imi t  = 130) 

Design Calculations -'- Applied' / (Resistance) values .(per Metre width) 
construction Stage Composite Stage 

Deck Def lect ion 23.67 (26.00)mm Super Load De.fl. 0.71 (9.71)mm 
Int.Reac.Web Bklg 0.00 (81.50)kN Tot.Imp.Ld.Defl. 0.91 (13.601mm 
Neg.Support, Mom. 0.00 (15.94)kNm 
Pos.Bending Mom. 14.68 (18.66)kNm 
Web Bklg.End.Sppt 17.37 (32.60)kN 
Web Shear a t  Reac. 17.37 (114.10)kN 

Es=205 kN/mm2 Mod.R.= 10 mr=204.4 

Comp.Bding Mom. 32.74.(117.43)kNm 
Comp.Shear Bond. 25 .40  (104.50)kN 
Comp.Slab-Shear  38 .52  (83.24)kN 
F i r e  Bdg Moment 21 .84  (24.03)kNm 

k r =  0.1562 

- 0  - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25mm cover 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -  - 4aOT mesh 

z 0 v  mm 

o 

0 Ribdeck  80 8 0 / 1 . 2  S350 

k - ~ - - 3 0 0 m m  c r s  - - - - - - - -  >1 T10-Bars  0 - 3 0 0 . 0  e f f  crs 
(50.0mm s i d e  50.0mm b o t t o m  c o v e r ' b a r  centre) 

Suggested mesh A393(0..2%-) f o r  e f f e c t i v e  d i s t r i b u t i o n  o f  h i g h  a p p l i e d  loads. 
Genera l  Notes 

(1) Des ign  o f  Composi te M e t a l  Deck F l o o r s  i n  accordance  w i t h  BS 5950 P t s  4 
(2) F i t e  D e s i g n  b a s e d ' o n  S . C . I .  P u b l i c . 0 5 6  F i r e  Eng.Method 
(3) R e f e r  t o  f u l l  p r i n t o u t  f o r  d e t a i l e d  calculations 
(4) R e f e r  t o  RLSD T e c h n i c a l  Dep t .  f o r  d e s i g n s  beyond t h e  scope of,beckspan 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A r u p  
Group L t d  Job  No : 118000 

13 F i t z r o y  S t  L o c a t i o n :  Roof  B a r l o w  House 
WlT 4BQ P r o j e c t  : S t  Pancras 

C a l c s  By.- JKL 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - P r o d u c e d  

o n  07 /03 /2007  Deckspan f o r  Windows V e r s i o n  6 .00  Page 1 o f  1 (Sheet  1) 



,RICHARD'LESS,STEEL DECKING LTD. ASHBOURNE, DERBYSHIRE DE6 1HD 
STRUCTURAL & FIRE RATING DESIGN FOR COMPOSITE METAL DECK FLOOR SLABS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - D e c k  
Deck S l a b  Conc. Concre te  Conc. S t r u c .  Suppt .  F i r e  F i r e  Fire 

P r o f i l e  Grade Depth Type D e n s i t y  Grade Span W i d t h  R t g .  R e i n f  Span 
k N / m M 2  M M  k g / m 3  N/mm2 type.  mm mins  t y p e  type 

R ibdeck  80 S350 190 NW 2400 Wet 30 S 100 60 STEEL S 
8 0 / 1 . 2  2 350 Dry 

(0 .14  kN/m2) (Approx .Cond .Vo l .  = 0 .167 M3/M2 l e v e l  sx;ppts') 

Suppor t  c r s  Span - - - -  U n f a c t o r e d  Loads kN/M2 - - - -  > No.Concen t ra ted  Loads 
/Cons.Span D e s c r i p t i o n  Impd. P a r t s .  F i n s .  Servo .  Cons. P o i n t  T r a n s v .  Parall. 

an A l l o w .  Loads L i n . L d s  Lin.Lds 
3.900m ( s i n g l e  span) 7 . 5 0  0 . 0 0  1 .60  0 .50  1 .50  0 0 0 
3.880m H a r d . F l r . F i n s . =  0 mm 

'an 

.900m 
F i r e  R a t i n g  - F i r e  E n g i n e e r i n g  Analysis 

Deck C o n s t r u c t i o n  1 No Top Mesh h e a v i e r  o f  F i r e  R e i n f .  Fact.Load 
R f e f .  Type C r k . - C o n t .  F i r e - k e i n f  Ba rs  bo t t om Prop Runner 

8 0 / 1 . 2  S . i n g l e  - unpropped A193 (0 .1 * )  A193 BAR REINFS 0 .00  kN/m 

< - - - - - - -  Deck P r o p e r t i e s  /m w i d t h  - - - - - - - - - - -  ><- -Compos i te  Props.  /m width--> 
A rea  I x x  yb Ul t .Moms.  kNm Pw Vc l x x ( a v )  U l t . M .  S h r . 8 d .  Vrt.Shr. 
M M 2  cm A 4 mm +ve - v e  Res id .  kN kN cm^4 kNm kN kN 

1 1848 ,237 .6  4 2 . 5  18 .66  15.94 6 . 8 9  81 .5  114.1  3586 75.32 64.15  70.81 
(span/Depth  L i m i t  - 35 C o n s t r u c t i o n  S p a n / D e f l e c t  L i m i t  = 130) 

Des ign  C a l c u l a t i o n s  - -  A p p l i e d  (Res is tance )  Va lues  ( p e r  Met re  width) 
C o n s t r u c t i o n  Stage Composite Stage 

Deck D e f l e c t i o n  29 .72  (29.85)mm Super Load D e f l .  3 .07  (11.14)mm 
In t -Reac .Web Bklg 0 . 0 0  (81 .50)kN T o t  I m p . L d . D e f l .  3 .93  (15.60)mm 
Neg .Suppor t  Mom. O.GO (15.94)kNm COMP.Rding Mom. 39 .01  (75.32)kNm 
Pos .Bend ing  Mom. 15.23 (18.66)kNm Comp.Shear Bond. 29.13 (64.15)kN 
Web B k l g . E n d . S p p t  15 .70  (32 .60)kN Comp.Slab Shear  40 .01  (70.81)kN 
Web Shear a t  Reac. 15 .70  (114.10)kN F i r e  Bdg Moment 25.83 (31.84)kNm 

Es=205 kN/mm2 Mod.R.= 10 mr=204.4 k r =  0.1562 

- 0  - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25mm cover 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ba-91 mesh 

2 
1:1 V mm 

o o o o 

- 0 -  Ribdeck  80 8 0 / 1 . 2  S350 

k - - - - - - -  300mm c r a  - - - - - - -  ~>J T10 Bars  0 150.0 e f f  crs 
(50.0mm-aide 50.0mm b o t t o m  c o v e r  b a r  centre) 

Suggested mesh A 2 5 2 0 . 2 t )  f o r  e f f e c t i v e  d i s t r i b u t i o n  o f  h i g h  a p p l i e d  loads. 
Genera l  Notes 

(1) Des ign  o f  Composi te M e t a l  Deck F l o o r s  i n  accordance w i t h  BS 5950 P t s  4 & 6 
(2) F i r e  Des ign  based o n  S . C . I .  P u b l i c . 0 5 6  F i r e  Eng.Method 
(3) R e f e r  t o  f u l l  p r i n t o u t  f o r  d e t a i l e d  calculations 
(4) R e f e r  t o  RLSD T e c h n i c a l  Dep t .  f o r  d e s i g n s  beyond t h e  scope o f  Deckspan 

- - - - - - -  a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A r u p  
Group L t d  Job  No - 118000 

13 F i t z r o y  S t  L o c a t i o n : . R o o f  B a r l o w  House 
WlT 4BQ P r o j e c t  : S t  Pancras 

C a l c s  By: JKL 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ---------------------------Produced 
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RICHARD LEES STEEL DECKING LTD, ASHBOURNE, DERBYSHIRE DE6 IHD 
STRUCTURAL & FIRE RATING DIESIGN FOR COMPOSITE METAL DECK FLOOR SLABS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - D e c k  
Deck S l a b  Conc. Concre te  Conc. S t r u c .  Supp t .  F i r e  F i r e  Fire 

P r o f i l e  Grade Depth Type D e n s i t y  Grade Span W i d t h  R t g .  R e i n f  Span 
kN/mm2 mm kg/m3 N/MM2 t y p e  Mm mins  t ype type 

' R i b d e c k  80 S350 '190 NW 2400 Wet 30 S 100 60 STEEL S 
8 0 / 1 . 2  2350 Dry 

(0 .14  kN/M2) (App rox .Conc .Vo l .  = 0.160 m3/M2 l e v e l  suppts) 

Support crs Span 
/Cons.-Span Description 

73S11an om .500m ~,single span) 
0:~ 3_480m 

.500 ,3. 5 0 0 

- - - -  Unfactored Loads kN/M2 - - - -  > No-Concentrated Loads 
Impd. Parts. Fins. Servs, Cons. Point Tranov. Parall. 

Allow. Loads Lin.Ldg Lin.Lds 
7.50 0.00 2.00 0.50 1.50 0 0 0 

Hard.F l r .F ins. .  0 mm 
I- F i reRa t i ng . -  Fire Engineering.Analysis, 
Deck Construction 1,No Top,Mesh heavier o f  Fire Reinf. Fact.Load 
Ref. Type Crk.-Cont. Fire-Reinf Bars bottom Prop Runner raNO/1.2 Single - unpropped A193(0.1*) A193 BAR REINFS 0.00 kN/m 

- - - - - - -  Deck Properties /m width--, - - - - - - - - -  ><--Composite Props. /m width--> 
Area Ixx yb Ult.Moms. kNm Pw Vc Ixx(av) Ult-M. Shr.Bd. Vrt.Shr. U O 2  cm'4 mm +ve -ve Resid. kN kN cm"4 kNm kN kN 
1848 237.6 42.5 18.66 15.94 6.89 81.5 114.1 3586 75.32 69.37 70.81 0 (Span/Depth Limit  = 35 Construction Span/Deflect Limit  - 130) 

Design Calculations - -  Applied 
Construction Stage 

L Deck Deflection 18.45 
Int.Reac,.Web Bklg 0.00 

Z Neg.S o r t  Mom. 0.00 upp 
Pos.Bending Mom.. 11.90 
web Bklg..En-d.Sppt 13.68 
Web Shear a t  Reac. 13.68 

\-~Es=205 kN/MM2 Mod.R.= 10 

(26.77)mm 
(81.50)kN 
(15. 94) kNm 
(18.66)kNm 
(32.60) kN 

(1,14.10)kN 
mr=204.4 

(Res i s tance )  V a l u e s  ( p e r  M e t r e  width) 
Composi te Stage 

Super  Load D e f l .  1 . 9 9  (10.0,O)mm 
T o t . I m p . L d . D e f l .  2 . 6 6  (14.00)mm 
Comp.Bding MOM. 31.93  (75 * :32)kNm 
Comp.Shear Bond. 27 .12  (69.37)kN 
Comp.Slab Shear  36 .49  (70.81))W 
F i r e  Bdg Moment 2 1 . 1 7  (23..06)kNm 

k r -  0.1562 

- 0  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25mm cover 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  A193 mesh 

190 m m - o  

o 

- 0 -  Ribdeck  So 8 0 / 1 . 2  S350 

1< - - - - - - -  300mm c r s  - - - - - - -  >1 
T l f ' - i a r s  @ 300 .0  e f f  cra 

(50.0mm s i d e  '50.0mm b o t t o m  c o v e r  b a r  centre) 
Suggested mesh A 2 5 2 ( 0 . 2 t )  f o r  e f f e c t i v e  d i s t r i b u t i o n  o f  h i g h  a p p l i e d  loads. 

Genera l  Notes 
(1) . Des ign  o f ' C o m p o s i t e  M e t a l  Deck F l o o r s  i n  accordance  w i t h  BS 5950 P t s  4 & 6 
(2) F i r e  Des ign  based on  S . C . I .  P u b l i c . 0 5 6  F i r e  Eng.Method 
(3) R e f e r  t o  f u l l  p r i n t o u t  f o r  d e t a i l e d  calculations 
(4) R e f e r  t o  RLSD T e c h n i c a l  Dep t .  f o r . d e s i g n s  beyond t h e  scope o f  Deckspan 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A r u p  
Group L t d  Job  No : N o t  here? 

13 F i t z r o y  S t  L o c a t i o n :  And here... 
WIT 4BQ P r o j e c t  : Pu t  y o u r  d e f a u l t  s t u b  b e r e  ... 

C a l c s  By: & y o u r  d e f a u l t  h e r e  too? 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - P r o d u c e d , o n  
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RICHARD LEES STEEL DECKING LTD. ASHBOURNEP DERBYSHIRE DE6 1HD 
STRUCTURAL & FIRE-RATING DESIGN FOR COMPOSITE METAL DECK FLOOR S LABS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - D e c k  
Deck S l a b  Conc. Concre te  Conc. S t r u c .  Suppt .  F i r e  F i r e  Fire 

P r o f i l e  Grade Depth Type D e n s i t y  Grade Span W i d t h  R t g .  R e i n f  Span k N / M M 2  M M  k g / M 3  N / m M 2  t y p e  mm mins  t y p e  type 
H o l o r i b  :S280 190 NW 2400 Wet 30 S 100 60 STEEL S 5 1 / 0 . 9 -  2350 Dry 

(0 .13  kN/m2) (App rox .Conc .Vo l .  - 0.184 M3/M2 l e v e l  suppts) 

S u p p o ' r t i c r s  Span < - - - - U n f a c t o r e d  Loads kN/M2 - - - -  > No .Concen t ra ted  Loads 
/ConS.SPah D e s c r i p t i o n  Impd. P a r t s .  F i n s .  Se rvs .  Cons. P o i n t  T ransv .  Parall. lcomp'644h A l l o w .  Loads L i n . L d s  Lin.Lds 

3.506M ( s i n g l e  span) 7 .50  0 . 0 0  2 .00  0 . 5 0  1 .50  0 0 0 
3.451m H a r d . F " l r . F i n s . =  0 mm 3.500M 

F F i r e  R a t i n g  - F i r e  E n g i n e e r i n g  Analysis 
D e c k /  C o n s t r u c t i o n  I No Top Mesh h e a v i e r  o f  F i r e  R e i n f .  Fact.Load 

. R e f .  Type C r k . - C o n t .  F i t e - R e i n f  Bars  b o t t o m  Prop Runner 
P 

51/0.9"P~Rt,W_ 
AT CENTRE S A193(0.1%-) A193 BAR REINFS 18.64  kN/m 

< - - - - - - -  Deck P r o p e r t i e s  /m w i d t h  - - - - - - - - - - -  ><- -Compos i te  Props .  /m width--> 
A r e a  I x x  yb Ul t .Moms.  kNm Pw Vc I x x ( a v )  U l t . M .  Sh r .Bd .  Vrt.Shr. 
M M 2  cm'4 mm +ve - v e  R e s i d .  kN kN cm^4 kNm kN kN 
1597.  64.4  16 .7  6 .05  6 .23  3 . 6 5  76 .2  9 5 . 8  4600 65 .66  42 .85  104.24 

(Span/Depth L i m i t  = 35 C o n s t r u c t i o n  S p a n / D e f l e c t  L i m i t  = 130) 

Des ign  C a l c u l a t i o n s  --Construction 
Stage 

Deck D e f l e c t i o n  3.16 
I n t .Reac .Web  Bklg 18.64 
Neg.Suppor t  Mom, 3.22 
Pos.Bending Mom. 2.47 
Web B k l g - E n d . S p p t  6.53 
Web Shear  a t  Reac. 9.32 

Es=205 kN/MM2 Mod.R.= 10 

Applied / 

(13.27)mm 
(76.16) kN 
(5. 80) kNm 
(6. 0 5) kJNm 

(30.46) kN 
(95.80) kN 
mr=166.6 

(Res i s tance )  Va lues  ( p e r  Met re  width) 
Composi te Stage 

Super  Load D e f l .  1 . 5 5  (10.00)mm 
T o t . I m p . L d . D e f l .  2 . 6 4  (14.00)mm 
Comp.Bding Mom. 33 .10  (65.*66)kNm 
Comp.Shear Bond. 33 .81  (42.85)kN 
Comp.Slab Shear  37.82  (104.24)kN 
F i r e  Bdg Moment 22 .00  (23.89)kNm 

k r -  0.0050 

- 0  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25mm cover 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  .- ALO-rmesh 

1:1 U MM 

- - - - - - - - - - - - - - - - - - - - - - 
T8 L a c e r  Bars 

0 - - - - - - -  - - - - - - -  0 - - -  0 450mm crs 

- 0 -  H o l o r i b  5 1 / 0 . 9  S280 

k - - - - -  150mm c r a  - - - -  >1 T12 Ba rs  0 300 .0  e f f  crs 
(45 .0  mm b o t t o m  c o v e r  t o  b a r  centre) 

Suggested mesh A393(0.2%) t o  c o n t r o l  c r a c k  w i d t h s  f o r  p ropped  construction. 
Suggested mesh A393(0 .2 * )  f o r  e f f e c t i v e  d i s t r i b u t i o n  o f  h i g h  a p p l i e d  loads. 

Genera l  Notes 
(1) Des ign  o f  Composi te M e t a l  Deck F l o o r s  i n  accordance w i t h  BS.5950 P t s  4 & 6 (2) F i r e  Des ign  based on S . C . I .  P u b l i c . 0 5 6  F i r e  Eng.Method 
(3) R e f e r  t o  f u l l  p r i n t o u t  f o r  d e t a i l e d  calculations 
(4) R e f e r  t o  RLSD T e c h n i c a l  Dep t .  f o r  d e s i g n s  beyond t h e  scope o f  Deckspan 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A r u p  
J o b  No No t  here? 

Address  l i n e  1 L o c a t i o n :  And here... 
,Address  l i n e  2 p r o j e c t  : Put  y o u r  d e f a u l t  s t u b  h e r e  ... 

C a l c s  By: & y o u r  d e f a u l t  h e r e  too? 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - r o d u c e d  
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RICHARD. 
* 
LEES-STEEL DECKING LTD. ASHBOURNE, DERBYSHIRE D136 1HD 

STRUCTURAL & FIRERATING DESIGN FOR COMPOSITE METAL DECK FLOOR SLABS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - D e c k  

Deck S l a b  Conc. Conc re te  Conc. S t r u c .  Suppt .  F i r e  F i r e  Fire 
P r o f i l e  Grade Dep th  Type D e n s i t y  Grade Span W i d t h  R t g .  R e i n f  Span 

k N / M M ' 2  M M  kg/m3, N/mM2 t y p e  mm m i n s  t y p e  type 
H o l o r i b  S280 260 NW 2400 Wet 30 S 100 60 STEEL S 
51/0.9, 2350 Dry 

(0 .13  kN/M2) (App rox .Conc .Vo l .  = 0.254 M3/M2 l e v e l  suppts) 

Support crs Span - - - -  Unfactored Loads kN/M2 - - - -  > No.Concentrated Loads 
/Cons.Span Description Impd. Parts. Fins. Servs. Cons. Point Tranev.-Parall. 
/Comp.Span - Allow. Loads Lin,.Lds,Lin.Lds 

3.400m (single span) 5.00 0.00 3.00 0.50 1.50 0 .0 
3.351m Hard.Flr.Fins.= 0 mm 
3.400m 

F i r e  R a t i n g  - F i r e  E n g i n e e r i n g  Analysis 
Deck 

C o n s t r u c t i o n ~ l  
Top Mesh h e a v i e r  o f  F i r e  R e i n f .  Fact,Load 

R e f .  Type k . - C o n t .  F i r e - R e i n f  Ba rs  b o t t o m  Prop Runner 
5 1 / 0 . 9  P AT CENTRE SPAN 252(0.14;) A252 BAR,REINFS 22 .96  kN/m 

< - - - - - - -  Deck l e s  ' 
/m w i d t h  - - - - - - - - - - -  ><- -Compos i te  Props .  /m width--> 

A r e a  I x x  yb Ul t .Moms.  kNm Pw Vc I x x ( a v )  U l t . M .  S h r . B d .  Vrt.Shr. 
mm 2 c m  A, 4- mm +ve - v e  R e s i d .  kN kN cm^4 kNm kN kN 
1597 64 .4  16 .7  6 . 0 5  6 .23  3 . 6 5  7 6 . 2  95 .8  10934 94.77 61-90 120.06 

(Span/Depth L i m i t  = 35 C o n s t r u c t i o n  S p a n / D e f l e c t  L i m i t  = 130) 

Des ign  C a l c u l a t i o n s  - -  Applied 
Construction Stage 

Deck D e f l e c t i o n  3.85 
I n t .Reac .Web  Bklg 22.96 
Neg.Suppor t  Mom. 3.85. 
Pos.Bend ing  Mom. 2.95 
Web B k l g . E n d . S p p t  8.04 
Web Shear  a t  Reac. 11.48 

Es-205 kN/MM2 Mod.R.= 10 

(12.89)mm 
(7 6. 16) kN 
(5. 4 8) kNm 
(6. 05) kNM 

(30.46) kN 
(95. 80) kN 
mr=166.6 

(Resistance)* Values (per Metre width) 
Composite Stage 

SuperLoad Defl .  0.39 (9.71)mm 
Tot.Imp.Lod.Defl. 0.95 (13.60)mm 
Comp.Bding Mom. (94.77)kNm 
Comp.Shear Bond. 30.84 (61.90)kN 
Comp.Slab Shear 36.19 (120.06)kN 
Fire Bdg Moment 20.94 (24.48)kNm 

kr= 0.0050 

-0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  25mm cover 
- - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  mesh 

mm T8 L a c e r  Bars 
0 - - - - - - -  - - - - - - -  0 - - -  450mm crs. 

- 0 -  H o l o r i b  5 1 / 0 . 9  S280 

k - - - - -  150mm c r s  - - - -  >1 T10 Ba rs  0 300 .0  e f f  crs 
( 4 6 . 0  mm b o t t o m  c o v e r  t o  b a r  centre) 

Suggested mesh - A393(0.2%) t o  c o n t r o l  c r a c k  w i d t h s  f o r  p ropped  construction. 
Genera l  Notes 

(1) Des ign  o f  Composi te M e t a l  Deck F l o o r s  i n  accordance  w i t h  ES 5950 P t s  4 & 6 
(2) F i r e  Des ign  based on  S . C . I .  P u b l i c . 0 5 6  F i r e  Eng.Method 
(3) R e f e r  t o  f u l l  p r i n t o u t  f o r  d e t a i l e d  calculations 
(4) R e f e r  t o  RLSD T e c h n i c a l  Dep t .  f o r  d e s i g n s  beyond t h e  scope o f  Deckspan 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A r u p  
J o b  No 118000 

Address  l i n e  1 L o c a t i o n :  Roof  B a r l o w  House, 
Address  l i n e , 2  P r o j e c t  : S t  Pancras 

C a l c s  By: JXL 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - P r o d u c e d  

on 17 /04 /2008  Deckspan f o r  Windows V e r s i o n  6 . 0 0  Page 1 o f _ 1  (Sheet 2) 



RICHARD LESS STEEL DECKING LTD. ASHBOLVXS, DERBYSHIRE DE6 1HD 
STRUCTURAL & FIRE RATING DESIGN FOR COMPOSITE METAL DECK FLOOR SLABS 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - D e c k  
Deck S l a b  Conc. Concre te  Conc. S t r u c .  Suppt .  F i r e  F i r e  Fire 

P r o f i l e  Grade Depth  Type D e n s i t y  Grade Span W id th  _R tg .  R e i n f  Span k N / M M 2  m m  k g / M 3  N / m M 2  t y p e  mm mins  t y p e  type R ibdeck  80 S350 260 NW 2400 Wet 30 S 100 60 STEEL S 8 0 / 1 . 2  2350 Dry 
(0 .14  kN/M2) (Appro I x . C o n c . V o l .  = 0.233-m3/m2 l e v e l  suppts) 

Support crs Span, < - - - -  Unfactored Loads kN/M2 - - - -  > No.Concentrated Loads /Cons.Span Description Impd. Parts. Fins. Servs. Cons. Point Transv. Parall. /Comp.Span Allow. Loads Lin.Lds Lin.Lds 
.3.400m (single span) 5.00 0.00 3.00 0.50 1.50 0 0 0 3.380m Hard.Flr.Fins.= 0 mm 3.400m 

F i r e  R a t i n g  - F i r e  E n g i n e e r i n g  Analysis 
Deck C o n s t r u c t i o n  1 No Top Mesh h e a v i e r  o f  F i r e  R e i n f .  Fact.Load 
R e f .  Type C r k . - C o n t .  F i r e - R e i n f  Bars  b o t t o m  Prop Runner 8 0 / 1 . 2  s i n g l e  - unpropped A252(0.1%-) A252 BAR REINFS 0 .00  kN/m 

< - - - - - - -  Deck Properties /m width - - - - - - - - - - -  ><--Composite Props. /m width--> 
A r e a  I x x  yb Ult .Moms.- kNm Pw Vc I x x ( a v )  U l t . M .  Sh r .Bd .  Vrt.Shr. M M 2  c m ,  A 4 mm +ve - ve  R e s i d .  kN kN cm^4 kNm kN kN ~ .1848 237.6  4 2 . 5  18 .66  15.94 6 . 8 9  8 1 . 5  114 .1  8911 117.43 104.50 83.24 (Span/Depth L i m i t  = 35 C o n s t r u c t i o n  S p a n / D e f l e c t  L i m i t  = 130) 

Design Calculations - -  Applied 
Construction Stage 

Deck Deflection 23.67 (26.00)mm 
Int-Reac.Web Bklg 0.00 (81.50)kN 
Neg-Support Mom. G-00 (15.94)'kNm 
Pos.Bending Mom. 14.68 (18.66)kNm 
Web Bklg.End.Sppt 17.37 (32.60)kN 
Web Shear a t  Reac. 17.37 (114.10)kN 

Es=205 kN/MM2 Mod.R.= 10 mr=204.4 

(Resistance) Values (per Metre-width) 
Composite Stage 

Super Load Defl. 0.48 (9.71)mm 
Tot.Imp.Ld.Defl. 0.81 (13.60)mm 
Comp.Bding Mom. 29.79 (117.43)kNm 
Comp-shear Bond. 21.93 (104.50)kN 
Comp.Slab Shear 35.05 (83.24)kN 
Fire Bdg Moment 20.25 (24.03)kNm 

kr= 0.1562 1 
-0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - -  25mm cover 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  A252 mesh 

260 mm 

o o 

- 0 -  Ribdeck  80 8 0 / 1 . 2  S350 

- - - - - - -  300mm c r s  - - - - - - - -  >1 T10 Bars  0 300 .0  e f f  crs 
(SO-Omm s i d e  50.0mm b o t t o m  c o v e r  b a r  centre) 

Genera l  Notes 
(1) Des ign  o f - C o m p o s i t e  M e t a l  Deck F l o o r s  i n  accordance w i t h  BS 5 950 P t s  4 & 6 (2) F i r e  Des ign  based o n  S . C . I .  Pub l i c .OS6  F i r e  Enq.Method 
(3) R e f e r  t o  f u l l  p r i n t o u t  f o r  d e t a i l e d  calculations 
(4) R e f e r  t o  RLSD T e c h n i c a l  Dep t .  f o r - d e s i g n s  beyond t h e  scope o f  Deckspan 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A r u p  
Group L t d  Job  No : 118000 

13 F i t z r o y  S t  L o c a t i o n :  Roof  B a r l o w  House 
WlT 4BQ P r o j e c t  : S t  Pancras 

Ca lds  By: JKL 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - P r o d u c e d  

on 13 /02 /2007  Deckspan f o r  Windows V e r s i o n  6 . 0 0  Page 1 o f  1 (Sheet 1) 
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Manhattan Loft Cwponition United St Pancras Chonbem and Wed Wing H" 
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1.2 W e t i n g  R * O  Aftwaftm 

To allow air extract from highievel plant roof afterallons to the existing Umber structure were 
necessary. The existing Umbers vvere locally cut and trimmed out wfth-a new, Umber frame. 
The calculations are as follows which should be read In conjunction with drawings: 
S6010, S6321, S6322, S 6325 
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Medotten Loft Cmpomgon Unked St Param Chwnbers and Wed WIM HoW 

1.3 Connecdog Budew H*WW and Woot Wing 

To allow the East Wing and Barlow House to be connected at high level a link bridge was 
introduced which required an existing voindow to be opened up to fom a doorway. One of the roof 
rafters is located over the existing window, therefore a series of steel fintels were Introduced to re-support 

the roof loads and allows the opening to be extended as required. 

The calculations are as follows which should be read in conjunction With drawings: 

S6005,S6006 
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MeMattan Loft C M = t l o n  LbMed St Panorn Chwnbem vW Wed WkV 

2 St Pancras, Chembem 
Z I  Swimming Pool Stnwitwo. 

The spa are is formed by a reinforced concrete structure which Is capatAe of resisting both lateral 
forces from water pressure when the spa is full and also from soil pressure when the spa is empty. 
The calculations are as follows which should be read in conjunction with drawings: 

S4001 — GA, S-1 800 - Details 

Ov9Anip&fttrw W 
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Manhattan Loft CWcratlon United St Pancras Chambers and! Wed WkV HOW 
Sbuckwal Afted" 

2.2 Taxll.ftank 

The former taxi rank has been re-constructed with a reinforced concrete slab which has been 
shaped to incorporate a number of pits, services channels and a central corridor. The slab Itself 
has been designed to carry crowd loading and the vertical elements which form the walls of service 
routes have been designed to carry lateral loads including those generated by soil pressure. 
The calculations tire as follows which should be read in conjunction with drawings: 

S~_4010, S401 1, S4012, S4013, S4014, S4015, S4016, S4021, S4022, S4041, S 4042, 
S-4043,S 

— 
4044 

S-4001_~SKS-01,S 4010—SKS-01,-4010—SKS-02 

OwAr*&P*bw LN' 



St Pancras ChaMbers 
11"8000,-O:o 

Design Statement 
The original taxi rank structure was a ground 
bearing roadway supported on a combination of 
original ground and.made ground. It was 
considered that as no signs of. settlement was 
visible, that the made ground was full 
consolidated after many years of use as roadway. 
New slabs were considered as ground,bearing, 
but an allowance was soft spots was included 
with in the sizing of the reinforcement. A 200mm 
thk slab with T1 2 @ 150 EW top and bottom are 
provided and this is deem to be more than 
sufficient for a ground bearing slab. 

The service corridor that runs through the area 
design is included in chapter 1 and is designed 
as a cantilevering retaining wall which is propped 
at its head by the ground slab. 

There are a series of glazed screens that are 
supported by structural steelwork. This steelwork 
has discreet footings, the design of which is 
included in Chapter 2. 

In chapter 3 a summery of the reinforced details 
is provided. 

0 



St Pancras Chambers 
118000-00 

Chapter 1-. Underground Service 
Corridor 
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St Pancras Chambers 
1-18000-00 

Chapter 2- Glazed Screen Footings 
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