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1.00 DESIGN DATA 

Steelwork to be grade 43. 

Brickwork to be 2ON/mm3 in 1. 1. 6. mortar unless noted odmwise. 

NOTES 

1. All steelwork to be shot blasted and painted. 

2. All steels supporting existing walls to be wedged up at LOW/c to predeflect 
new beam prior to p minig up with 1-3 dry-pack incorporating 'Combex 100' 

agent 

3. All beam ends to be built in solid each end. 

4. Existing walls and floor over to be properly pinned propped and supported 
during construction. 



2.0 LOADINGS 

ROOF (PITCBED) 
Tiles 
Battens Felt & Insulation 
Rafters 
Ceiling 

Superimposed. 
Superimposed on ceiling 

UPPER FLOORS ALBANY WING 
Screed 
Infill 
Ceiling 

Superimposed. 

WALLS (ELEVATION AREA) 
105mm Brick 
215mm Brick 

(40 Degree Pitch) 

0.65 KN/m2 
0.05 
0.10 
0.20 

1.00 
0.60 
0.25 

1.85 KN/xn2 

1.80 KN/:m2 
6.00 
0.20 

8.00 
5.00 

13.00 KN/xn2 

2.50 KN/m2 
5.00 



CSC TEDDS P"ec' 
Robert Austin Associates 

SWUM 5 7 F e f f f t  Fidft 
High Wycombe 

HP12 4SN Cale. by 

RA 

NAT HOS ALBANY 

BEAM 1 
D a b  Chkd by 

30/11/2008 1 
IAnalysis for a simply-supported single-span beam to 13S 5960 (with LT1B) 

Date 

Span length & partial factors for loading 
Span Factors for moments & forces 
( M M )  YN 

1 
71 Ydd 

4 M  

1 

1.10 1 . 0  O m  IM 

Load descriptions 

Loads are applied normal to the major principal a)ds (x-a)ds) of the member. 

Ref. Category Description 

1 "Dead" vvRWF1v 

2 "impwooWle "RWFII 

3 *113eadow IWALL" 

4 110eads' 'IFLWRVI 

5 OvImpoeWl' 91FLMRW 

Loading data (unbctored) 
Ref. Category Type Load Position 

kN/m mm 

I 9913,13advo UDL &0 0 

2 "Imposed" UDL 4.0 0 

3 '10ftdov UDL 18.0 0 

4 INDead" UDL 32.0 0 

5 "Imposedvil UDL 23.0 0 

Analysis results - entire span 
Ra Rb Fvy 

Job Ref. 

C/MIS3 
Sheet  noJrev. 

311 
A W d  by Do a 

Factors ibr deffection 

I Ya I Tdw 

1.00 1 1.00 

M (fac) M #ac) M (fac) kNm (fac) Sense 
270.5 270.5 270.5 304.3 9213agging" 

Unfactored support reactions 

Support A Dead load -123.7 M Live load -60.7 M Wind load 0.0 kh 
Support B Dead load 423.7 M Live load -60.7 M Wind load 0.0 M 

Load 
kN/m 

Position 
mm 

4= 

4rAX 

450C 

450C 

450C 

Dellection: 8EIx 
kNM3 Directit)n 

437-83 

1 

"Dowii" 

LTI3 segment results 
Seg. X3 x e  LLT MLT MrnLT2 MMLT3 M r &  -4 

mm mm mm kNm (fac) kNm (fac) kNm (fac) kNm (iaq) 

1 0 4500 4500 304.3 228.2 304.3 228.2 



CSC TEDDS Pqec' 
Robert Austin Associates secow 57 Femle Fkft 

High W~mnbe 
HP124SN 

32.0-0.0-1 

NAT HOS ALBANY 

BEAM I 
Do* ChIN by 

30111/2008 
1 

EMW Weds 

Load Envdope - Comblauthm I 
120.2W - 

0.0-4= 

I 

Daft 

IMember design checks for a simply-supparted single-apan beam to 88 5950 (with LTS) 

ISummary of results 

mate" 
Section 

Grade = 91827W py = 265 NjrtWt2 
"UC 254x254xlO7" Classification loplaefic", 

Job Ref. 
C/08/1')3 

SbwnOjM_ 
3/2 

AWd by I a- de 

Check Load Capacity Notes I 
Deflection 8y pw = 12.2 mm 8ft = 12.5 mm Span 1360 or 13.0 mm F 

Shear Fvy = 270.5 W Pvy = 542.8 W Low shear 

Moment Mx = 304.3 kNm Mcx = 393.4 kNm Low shear 
LTB MLT= 304.3 kNm W I MLT Lf- j-T= 4.5 m 

= 385.6 kNm mLT= 0.93 

?esult 

ass 
Pass 
Pass; 
Pass 



I I=LJUI 
Robert Austin Associates 

57 Femie Fields 
High Wycoinbe 
HP12 4SN 

pmiect 
NAT HOS ALBANY 

Section 
SPLICE BEAM I 

Calm by Data ChkVby 
RA 30M 1/2008 

1 

BOLTED COVER PLATE EIPUCE CONNECTION — BS59504:2000 

—250 to 

50 ISO 50 

7f' 

08119 

Job Ref. 
C/Oa/1 33 

Wool: noJm. 
313 

AMV &f lads 

1-4 7M I'l 
-*J 50 ~--3 x 75 OJ4 150 3 x 75 ----oi 50 

F+-+ + + + + + + 

--~ 50 ~-2XIOO—~4-1100-014-2XGD-01 50 

14 —440 

Connection loads 
Design moment M = 230 Mm 
Axial force in the member (compression +ve) N-= 0 M 
Shear force in the member V = 140 M 
Steel beam details 
Beam section classification UC 25UMU107 
Grade of steel section S275 
Section bearing strength pb" = 460 N/me 
General connection details 
Grade of steel plate S275 
Plate bearing strength pb" = 460 N/mni~ 
SO lassifiscation A120 (Torqued Germical Grade HSFG) 
Hole diameter Dh = 22 mm 
Bolt slip factor A = 0.50 
Hole type factor Ks = 1.0 
Flange plate details — plates bolted to both sides of each flange 
Thickness of flange plates tfp = 20 mm 
Width of (xAer flange plates bqp = 250 mm 
Wxkh of m w  flange plates bfoj = 100 mm 
Length of flange plates hp = 700 mm 
Flange bolting details 
Rows of flange bolts on each side of joint nro r 4 
Bolts per row nfb_p 2 

Total number of flange bolts each side of joint nro nra-r x nib-P = 8 
Spacing between rows of bob Sf 75 mm 



Project Job Ref. 

Robert Austin Associates 
57 Femie R" 
High Wycombe 
MP12 4SN 

NAT HOS ALBANY 
Section 

SPLICE BEAM I 
Caic. by Dab I Cl*'d by 

RA 30/1112008 

Spacing between rows of bolts across joint St = 150 mm 
Spacing at end of flange plates SM = 50 mm 
Lateral spacing between central bolts Sft = 150 mm 
Lateral spacing at edge of flange plates Soo = 50 mm 

Web plate details - plates bolted to both sides of the web 
Thickness of web plates tw Is mm 
Width of web plates bwp 440 mm 
Length of web plates 6p = 1̀50 mm 
Web bolting details 
Rows of web bolts nwoj 2 
Bolts per row each side of joint rv.* p 3 
Total number of web bolts each side of joint nwb = nwb r x nwb-p 6 
Spacing between rows of bolts SW = 80 mm 
Spacing at end of web plates Swe = 35 mm 
Lateral spacing between bolts 6W = 60 mm 
Lateral spacing between central bolts SV& = 100 mm 
Lateral spacing at edge of web plates SWW = 50 mm 

Oak 

C/08/1!)3 
Sheet noAev. 

3/4 
AppV by la'de 

Stop I - Distribution of forces in member flanges 
Forces in member tension flange T = [M (Db- Tb)) — N 2 934 M 
Forces in member compression flange C = [M (Db- Tb)] + N 2 934 M 
Force in the flange Ff = max(T. C) = 934 M 
Step 2 - Calculate distribution of forces in member flanges 
Check area of flange 
Design strength of section pys = 265 N/mni2 
Minimum required efhK:Uve flange area Ff I pys = 3525 mm2 
Effective net area coefficient Ke = 1.2 
Effecfive flange area Ad= rnin(Ko x J̀Bb— (r* p x Dh)] X Tb, Bbx Tb) = 5 M  me 

PASS - Effecfte Flange saw h; a&quate 
Check area of flange phates 
Design strength of plates 
Mk*num requkied effecWe ftnge pkde arm 
Effective flange plate area 

Stop 3 - Design of flange bolts 
Slip resistance of the bolt per interface 
Bearing capacity of the bolt in the flange 
Bearing capacity of the bolt in the plate 
Average flange bolt end distance 
Bearing capacity limit of the bolt in the plate 
Bolt capacity 
Number of bolts required 
Number of bolts provided 

pyp = 265 N/mM2 
Ff / P~p = 3525 =72 
Asp = min(Ke x [bfp + 2 x (bfp_i — (nm_p x Dh))] x tfp, (bfp + 2 x N J  x ttp) 
Asp = S M  mrh2 

PASS - Effectfve ftnge plate area h - adequate 

Sib= 1.1 x Ksx px Pp=79.2kN 
Pbg_s = 1.5 x d x Tb x pb" = 282.9 M 
Pbg_p = 3 x d x bp x pb" = 552.0 M 
Sfe-we = Sfe + (nro-r - 1) x Sf / 2 = 162 mm 
Pbg_p_*n = S%—ave x tip x pbkp = 1495.0 M 
Ps = min(2 x Sro, Pbg-s, Pbg-p, Pba-p-") = 158.4 M 
nknq = Ff I Ps = &9 
nib = 8 

PASS - Flange plate boiting it; adequate 
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CSC TEDDS Proiw NAT HOS ALBANY 
Job Ref. 

C/08/1)3 Robert Austin Associates 
57 Fem* FmOs secoon Shwnojm. 
High Wymmbe SPLICE BEAM 1 315 

Deb AppV by D th 
RA 3WI 1/2W8 

-I MP12 4SN Calm by Dab I CfikVby I 

Stop 4 - Design of web plates and bolts 
Check web plate in shear 
Shear fbrce in web plates 
Gross shear area 
Not shear area (allovving ibr bolt holes) 
Not shear area limit 

V = 140 kN 
Av = rvv x 6v x tw = 4500 mm2 
Axjw = nwp x (6p — nwtLr x Dh) x twp = 3180 MR12 
0.85 x Av / Ke = 3188 mm2 

Not shear capacity of web plates Pv-pet = 0.7 x Ke x Av - rut x pyp = 708 kN 
Grow shew capacity of web plates Pv grm = 0.6 x Av x pyP = 716 kN 
Length of block shear face L, Swe + (nw~_r - 1) x Sw 115 mm 
Length of block tension face Lt Sw* + (riwb_p - 1) x SvA 170 mm 
Block shear coefficient k if(nwb-p > 1, 2.5, 0.5) = 2.5 
Block shear capacity of web plates pv poa = 0.6 x pyp x tw x nop x JLv + Ke x (L - k x M)] = 1207 d4 
Shear capacity of web plates pv = min(pv_jm*, pv won, N Mo&) = 708 kN 

PASS - EffecOve web #W0 &-w Is adeqw. 1v in shear 
Check web plate In bending 
Second moment of area of web plate 

Distance from joint to centroid of bolt group 
Moment in web plate 
Moment capacity of web plates 

Check web plate bolts 
Moment of inertia of bolt group 
Force on bolt due to direct shear 
Vertical ftwceon bolt due to moment 
Horizontal force on bolt due to momerd 
Resultant bolt load 
Angle of the resultant bolt load 
Minimum edge distance 
Edge distance factor for web plate bearing 
Slip resistance of the bolt per interface 
Bearing capacity of,the bolt in the web 
Bearing capacity of the bolt in the plate 
Bolt capacity 

Connection summary 
Beam classification 
Bolt classification 
Flange plates 

Flange bolting 
Web plate 
Web bolting 

I = (twp x W / 12) — (futk_r x Up x DO / 12) — (tap x Dh x K x Sv;) 
I = 3136130 mm4 
a = [((nvuks - 1) x Swt) + 9,w.1 / 2 = 110 mm 
Mwp V x a = 15.4 kNm 
Mcep PyP x nwP x I/ (6p / 2) = 22.2 kNM 

PASS - Effecti've web plaft area Is adequate in bending 

lbg = 24000 mnrt2 
Fv = V / nwb = 23.3 kN 
Fnw = Mwp x x / Ibg = 38.5 kN 
Fft = Mwp x y I Ibg = 25.T kN 
Fr 4((Fv + Fffw)2 + Fft2) = 66.9 kN 
0 = atan(F" / (Fv + FQ) = 22.5 deg 
er min(-%w I cos(0), Swa I cos(90 - 0)) = 38 mm 
Kedge = min(er / (3 x d), 1) = 0.6 
Sro = 1.1 x Ks x v x Pp = 79.2 kN 
Ptq_s = 1.5 x d x th x pb" = 176.6 kN 
Pbqs = 1.5 x Kedge x d x Up x nwp x pbks = 261.5 kN 
Ps = min(nwp x Sro, Pbg_s, Pbgs) = 158.4 kN 

PASS - Web plots bofflng Is adequate 

UC 254X254XI07 
M20 (Tortlued General Grade HSFG) 
700 mm x 250 mm x 20 mm to the outside of each flange 
2 No. 700 mm x 100 mm x 20 mm to the Inside of each fiange 
IS No. total per flange - 4 No. rows of 2 No. bolts on each side of the joint 
150 mm x 440 mm x IS inm on each side of the web 
12 No. total - 2 No. rows of 3 No. bolts on each side of the joint 



'~ 

I 

i 



6) = 271.2 M 



'E'31' 

F L 



: i 



I 
I - - - . -  - i 


