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Project: Job Ref: Calculation Sheet No:
Princes Risborocugh Community Centre 10650 1
Design By: Date
AW Sept'19
Proposed Extension to Project
Princes Risborough Community Centre, Wades Park, Stratton Way,
Princes Risborough Bucks HP17 9AX
for Princes Risborough Town Council .
BS6399: Part 1:1996 & Part 3:1998 Loadings for Buildings
BS6950-1:2001 Structural Use of Steelwork in Building Codes
BSB628-1:2005 Code of Practice for the use of Masonry
BS5268-2:2002 Structural Use of Timber
BS8110-1:1997 Structural Use of Concrete
Roof - Pitched Roof - Flat Plan Loads
Imposed 0.6kN/m? Imposed & Access 0.75kN/m?
Storage 0.25kN/m? 0.75kN/m?
0.85kN/m* Flat
Pitched Waterproofing  0.52kN/m?
Tiles 0.7kN/m? Joists 0.13kN/m?
Felt/battens 0.05kN/m? Ceiling 0.15kN/m?
Rafters 0.15kNfm?* 0.8kN/m?
Insulation 0.01kN/m?
Ceiling 0.15kN/m?
1.06kN/m?
First Floor - Timber Ground Floor - Concrete
Imposed 4.0kN/m? Imposed 4.0kN/m?
1.5kN/m? 1.5kN/m?
Boarding 0.20kN/m? Beam & Block  2.70kN/m?
Joists 0.13kN/m? 75mm Screed  1.80kN/m?
Ceiling 0.15kN/m? Insulation & Finishes  0.15kN/m?
0.48kN/m? 4.65kN/m?
Block Wall 100mm (on elevation) - 1.6kN/m?
Brick Wall {on elevation) - 2 4kN/m?
Dimensions are for design purposes only
The Contractor to confirm dimensions and details on site prior to work commencing Dimensions
and materials being ordered.
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Timber

All Timber is to be Strength Class C24, unless noted otherwise
Double Joists to be provided under stud partitions, bolted together
with M12 Bolts and washers @ max 600c/c

Where rafters are notched over structural stud walls, the rafter is to be
birdsmouthed and nailed to the top plate.

Steel

Steelwork Grade S275, unless noted otherwise

Bearings - Generally min 150mm, unless noted otherwise

Steelwork in cavities and below ground to be painted with three coats
of bitumen paint.

Padstones
Where required are specified as concrete, where engineering
bricks are specified use Class B {min compressive strength 50N/mm?)

Concrete Strip Footings and Pad foundations {unless noted otherwise)
To be constructed using concrete specifications conforming to BS8500
as follows - C20/25 Strength Class / GEN3

DC-1 design chemical class

20mm max aggregate

53 Consistancy Class or as agreed with main contractor

to suit placing

Ground Bearing Pressure
100kN/m? has been assumed unless noted otherwise

Concrete Specification

Grade C35 _
Reinforcement, f, - 500N/mm*

Cover to reinforcment - Top - 40 mm
Bottom - 40 mm
Sides - 40 mm

Fire Resistance - xx hour

Durability -

Density - 24kN/m®

Brick and Block Mortar
Mortar Designation Ill { to BS 5628-1:2005)

Concrete Floor

Steel Beams supporting concrete floor to be temporarily propped
until concrete infill has gone off
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© MasterKey 5950 - Project Title: Princes Risborough Community Centre

M:\10650 Master Series\10650 Beam B2

Soflock 6efie

The Cox Clifford Partnership
11 Place Farm House

Place Farm Way, Monks Risborough

Bucks., HP27 9JQ

Tel: (01844) 274472 Fax: (01844) 273051

: 02 October 2019/ Ver. 2019.09

Job Ref  :10650
Sheet :B2/ 51
Made by :AW
Date

Checked :NC
Approved :

Member Loading and Member Forces
Loading Combination: 1 UT+1.4D1+ 1.6 L1

Dl UDLY -001.070 {

L1 UDLY -000.390 {

kN/m )
kN/m }

Axial with Moments (Member)
Member 1 (N.1-N.2) @ Level 1 in Load Case 1

. Capaci

Member Forces in Load Case 1 and Maximum Deflection from Load Case 3
[ Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN}y (k) {kN.m) (kN.m (@ m) (mm (@ m)
. 1 (.000C 4.775 0.000 5371 2,802
2 0.000C 4775 0.000 | @ 2250 | @ 2250
Classification and Properties (BS 5950: 2000)
Section {19.04 kg/m) 178x102 UB 19 [S 275]
Class = Fn(b/T,d/t,py,F,Mx,My) 6.41,30.58,275,0,5.37.0 (Axial: Non-Slender) Plastic
Auto Design Load Cases i
Moment Capacity Check Mc
Fv/Pv 0/140.818= 0 Low Shear
Mc = py.Sxx<1.2 py.Zxx 275x171.3<1.2x275x152.63 = 47.108 kN.m
MA/Mzc 5.37/47.108 = 0.114 OK
Equivalent Uniform Moment Factor mLT
my 7=0.2+(.15My+ 5My+. 15M ¥ M., 0.2+(.15x4+ 5x5+.15x4)/5 > 0.44 0.925  Table 18
Lateral Buckling Check Mb
Le=1.00L 1x435= 4.5m
A= Le/tyy 4.5/2.38 189.08 OK
v=Fn (x.Le,ryy,A) 22.562,4.5,2.38, 189.08 0.686 Table 19
A= w.v. A Rw 0.889 x 0.686 x 189.08+/ 1 115.4
pb="Fn (py,Ar1) 275,115.4 101.49 N/mm? Table 16
Mb = Sxx.pb< Mc 171.3x 101.49<47.108 = 17.385 kN.m
MA/(Mb/mr1) 0.925-5.37/17.385 0.286 OK
Deflection Check - Load Case 3
Deflection Limits {Internal Beams) In-spand < 4500/360 = 12.5 mm Live (Case 2) 0.75 mm OK
In-spand < 4500/250 = 18 mm D+L (Case 3) 2.8 mm OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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© MasterKey 5950 - Project Title: Princes Risborough Community Centre MA10650 Master Series\10650 Beam B3

The Cox Clifford Partnership SOEEDE | JobRef 1 10650
11 Place Farm House Sheet : ]B’ IQ-
. Made by : AW
Place Farm Way, Monks Risborough Date : 02 October 2019 / Ver. 2019.09
Bucks., HP27 9JQ Checked :NC
Tel: (01844) 274472 Approved :

Axial with Moments (Member)
Member 1 (N.1-N.2) @ Level 1 in Load Case 1

Member Loading and Member Forces
Loading Combination : 1 UT+ 14Dt + 1.6 L1
D1 UDLY -013.420 {
L1 UDLY -004.12C {

. .

kN/m )
kN/m )

‘\ |

Member Forces in Load Case 1 and Maximum Deflection from Load Case 3
[~ "Mem Node "Axial Shear Bending ‘Maximum ‘Maximum
ber Enodl Force Force Moment MMoment Deflection
Na. End2 (kN) {KN) (KN.m) (KN.m @ mi) (mm @ m)
. 1 0.000C 48.222 0.000 45311 5.082
2 0.000C -48.222 0000 | @ 1900 | @ 1.800
Classification and Properties (BS 5950: 2000)
Section (46.1 kg/m) 203x203 UC 46 [8 275]
Class = Fo(b/T,d/t,pv,F,Mx,My) 9.25,22.33,275,0,45.81,0 (Axial: Non-Slender) Compact
Auto Design Load Cases 1
Moment Capacity Check Mc
Fv/Py 0.002/241.402= 0 Low Shear
Me = py.Sxx<1.2 py.Zxx 275 x4974<51.2 x 2755 449.87 = 136.785 kN.m
MA/Mc 4581/136.785= 0.335 OK
Equivalent Uniform Moment Factor mLT
My =02+ 15My+.5My+ 15M ¥ My 0.2+(.15%34+.5x46+.15x34)/46 > 0.44 0.925  Table 18
Lateral Buckling Check Mb
Le=100L 1x38= 38m
A =Lelyy . 3.8/5.14 73.93 OK
v="Fn (x,Le,ryy,A) 17.71, 3.8, 5.14, 73.93 0.855 Table 19
A= WV A Rw 0.847x 0.855x 73.93+/ 1 53.53
pb =Fn (py.Ar1) 275,53.53 229.31 N/mm? Table 16
Mb = Sxx.pb< Me 4974 x229.31< 136.785= 114.058 kN.m
MA/(Mb/mer) 0.925+45.81/114.058 0.372 OK
Deflection Check - Load Case 3
Deflection Limits (Internal Beams) In-spand < 3800/360 = 10.6 mm Live (Case 2) 1.19 mm OK
In-spand < 3800/250 = 15.2 mm D+L (Case 3) 5.08 mm OK

Software produced by www MasterSeries.com © Civil and Structural Computer Services Limited.
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© MasterKey 5950 - Project Title: Princes Risborough Community Cenire M:A10650 Master Series\10650 Beam B4

. . Sofleck 6cf3
The Cox Clifford Partnership TRETEE | JobRef 10650
11 Place Farm House Sheet :Bd /Yy
Place Farm Way, Monks Rishorough Madeby :AW
ace Tarm ™A, Tonks Tishoretg Date  :04 October 2019/ Ver. 2019.09
Bucks., HP27 9JQ Chosked . NC
Tel: (01844) 274472 Approved :

Axial with Moments (Member)
Member 1 (N.1-N.2) @ Level 1 in Load Case 1

Member Loading and Member Forces — Benging Moment and Member Capazity, oo
Loading Combination: 1 UT+14 D1+ 1.6 L1
D1l UDLY -001.480

L1 UDLY -000.370

{ kN/m }
{ kN/m }

Member Forces in Load Case 1 and Maximum Deflection from Load Case 3
[ Mem Node Axial Shear Bending Maximum Maximum
ber Endl Foree Force Moment Moment Deflection
No. End2 (HN) (&N) (KN .m) («N.m @ m) (mm @ m)
1 1 0.000C 5.101 0.000 13879 6.223
2 £.000C 0101 0.000 | @ 3.0 | @ 3.050
Classification and Properties (BS 5950: 2000)
Section {29.99 kg/m) 203x133 UB 30 [S 275]
Class = Fo(b/T,d/t,py.F.Mx,My) 6.97,26.94,275,0,13.87,0 (Axial: Non-Slender) Plastic
Auto Design Load Cases 1
Moment Capacity Check M¢
Fv/Pv 0.001/218.381= 0 Low Shear
Mg = py.Sxx<1.2 py. Zxx 275x314.421.2x275x280.13 = 86.46 kN.m
MA/Mc 13.874/ 86.46 = 0.160 OK
Equivalent Uniform Moment Factor mLT
1y =0.2+(.15My+.5My+. 1 5M WM, o 0.2+(.15x10+.5x14+.15x10)y/14 > 0.44 0.925  Table 18
Lateral Buckling Check Mb
Le=1.00L 1x6.1= 6.1m
A =Lefryy 6.1/3.18 191.82 OK
v =Fn (x.Le,ryy.A) 21.437,6.1,3.18,191.82 0.669 Table 19
AL WY A RW 0.882x 0.669 x 191.82+] 1 113.16
pb =Fn (py,Ar1) 275,113.16 104.53 N/mm? Table 16
Mb = Sxx.pb< Mc 314.4x 104.53< 86.46 = 32.865 IKiN.m
MAAMb/mr1) 0.92513.874/32.865 0.390 OK
Deflection Check - Load Case 3
Deflection Limits (Internal Beams) In-spand < 6100/360 = 16.9 mm Live (Case 2) 1.73 mm OK.
In-spand < 6100/250 = 24.4 mm D+ (Case 3) 6.22 mm OK

Software produced by www . MasterSeries.com © Civil and Structural Computer Services Limited.
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The Cox Clifford Partnership Page: 2

11 Place Farm House Made by: AW
Place Farm Way Monks Risborough HPZ27 9J0Q Date: 30.09.19
Princes Risborough Comunity Centre Ref No: 10650

Office: 5696 1
Location: Wind loads

Wind lcad assessment based on BS6399-2:1997 (June 2002)

BS6399-2:1997 (June 02) offers two methods of assessing the wind load
onto a structure. The method adopted in this pregram is the "standard
methed™ to section 2.0 of this Code of Practice. To assess 1f BS6359-2
{Amendment June (02) is applicable, it 1s necessary to determine the
"Dynamic augmentation factor”™ which determines i1if the chosen structure
is "dynamic".

Dynamic augmentation factor

Chosen site is the Town; built up areas not less than 0.1 km upwind
of the site with an average level of roof tops at least Ho=bm
above ground level. The site is assumed to be 2 2 km inside town
terrain.

Displacement heights

tHo
Wind } ;
—_— —_ _
Profile of 2Ho
displacement height —
He

T Hr

Ho 0.8Ho + | ~~--. o

| Hd R

l ~—

Ho=Mean height Xo
of other buildings I }
Building reference height Hr=3.5m
Average height of buildings
upwind of site Ho=8.,0 m
Upwind spacing of building Xo=10 m
Displacement height Hdw0=3.0 m
Displacement height Hdw90=3.5 m
Wind angle Theta = 0°
Effective height Case 1 Helw0=Hr-Hdw(0=3.5-3.5=0 m
Effective height Case 2 HeZ=0.4*Hr=0.4*3.5=1.4 m
Maximum effective height Hew(0=1.4 m
Wind angle Theta = 90°
Effective height Case 1 Helw90=Hr-Hdw90=3.5-3.5=0 m
Effective height Case 2 He2=0.4*Hr=0.4*3.5=1.4 m
Maximum effective height Hew90=1.4 m
Building type factor Kb=0.5

Chosen building type is a framsd buildings with structural walls
around lift shafts and stairs with additicnal masonry subdivision
walls (e.g. apartment buildings), buildings of masonry construction
and timber framed housing.

Building height H=3.5m
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11 Place Farm House Made by: AW
Place Farm Way Monks Risborough HP27 9JQ Date: 30.0%.19
Princes Risborough Comunity Centre Ref No: 10650

Office: 5696 2

Dimensionless constant Che=0.1 m

Logarithm of height factor 1h=LOG (H/Cho} /LOG(10)
=L0OG(3.5/0.1)/L0G{10Q)
=1.544

Dynamic Augmentation Factor Cr=(Kb* (H/Cho)~0.75) /800/1h
=(0.5*%(3.5/0.1)~0.75)/800/1.544
=0.0058

Since Dynamic Augmentation Factor Cr is less than or egqual to 0.25
then this structure is nct dynamic.

Standard wind loads

Basic wind speed Vb=20 m/s

Structure is not located at the crest of a hill or escarpment and the
topecgraphy is not significant.

3ite altitude above mean sea level deltaS=50 m

Altitude factor (long face) Saw(=1+0,001*deltas=1+0.001*50
=1.05

Altitude factor (short face) Saw90=1+0.001*deltasS=1+0.001*50
=1.05

Wind acting on long face of building (i.e. angle Theta = 0°)

Direction factor Sdw0=1

Wind acting on short face of building (i.e. angle Theta = 90°)

Direction factor Sdw&0=1

The structure is permanent or exposed to the wind for a continuous
period cof more than 6 months.

Seascnal factor Ss=1.0
The basic wind speed has an annual risk of being exceeded of (=0.02
Probzbkility factor Sp=1

Town terrain with the clcsest distance to the sea being 50 km.
Wind acting on long face of building (i.e. angle Theta = 0°)
From Table 4 terrain & building factor Sbwd=1.114

Site wind speed @ height He Vewl=Vh*S5awl*Sdw0*Ss*3p=20*1.05*1*1*1
=21 m/s

Effective wind speed Vew0=Vaw0*Sbw(=21*1.114=23.39 m/s

Dynamic pressure at height He gswd=0.613*Vew(~2/1000C

=0.613*%23.3672/1000
=0.3355 kN/m?
Wind acting on short face of building (i.e. angle Theta =%0°)
From Table 4 terrain & building factor Sbw90=1.114

Site wind speed @ height He VswI0=Vb*3awi0*53dw30*5s*Sp
=20*%1.05%1%1+*1
=21 m/s

Effective wind speed Vew90=Vsw90*Sbwd0=21*1.114
=23.39 m/se

Dynamic pressure at height He gsw80=0.,613*Vewd0°2/1000

=0.613%23.3972/1000
=0.3355 kN/m?
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Effective height (long face ) Hew0 1.4 m
Effective height (short face) Hew90 1.4 m
Altitude factor (long face) SawQ 1.05

DESIGN Altitude factor (short face) Saw920 1.05

SUMMARY Direction factor (long face ) Sdw0 1
Direction factor (short face) SdwS0 1
Seascnal factor Ss 1
Probability factor Sp 1
Dynamic wind pressure (long face) gsw(O £.3355 kN/m?

Dynamic wind pressure {shcrt face) gsw%0 L0.3355 kN/m?

Dynamic pressure & pressure coeffs on walls of rectangular

buildings

Greater horiz.dimens of building L=27.88 m

Lesser horiz.dimens of building W=10 m

Height of wall including parapet Hr'=3.5 m

Wind acting on long face of building:

Dynamic pressure based on height above ground 1.4 m.
Design wind speed @ eaves Vsew(=21 m/s
Dynamic pressure @ eaves gew0=0.3355 kN/m?
Wind acting on short face of building:

Dynamic pressure based on height above ground 1.4 m.

Design wind speed @ eaves Vsew90=21 m/s
Dynamic pressure @ eaves gewd0=0.32355 kN/m?
Wall size effect factor (6=07) CalLWl=1

Wall size effect factor {(6=90°) CalW2=1

Case 1: Wind on long face of building {i.e. angle Theta = 0°)

W=D
Inwind depth D=10 m
Wind Cross wind width B=27.88 m
—p» L=B
PLAN VIEW
Span ratio Spratic=D/Hr'=10/3.5=2.857

Since B 2 2*Hr' ( 27.88 = 7 ), then scaling length b=7 m.
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10 m
I
L 1 7m
- 1.4 m
Wind Key zones for wall
e Zones pressure data.
A =3 C H=3.2 m

ELEVATION CN SIDE FACE

Pressure coefficients on vertical walls are from Table 5.

Windward (front) face CpelWl=0.6552
Leeward (rear) face CpelW2=-0.5
Isolated Zcone A side face CpelW3=-1.3
Isolated Zone B side face CpelW4=-0.8
Isolated Zone C side face CpelW5=-0.5

External surface pressure on walls

Windward (front) face PelLWl=qew0*CpelLW1*CalWl
=0.3355%0.6952*1
=0.2332 kN/m?

Leeward (rear) face PelW2=gew0*CpelWZ2*CalWl=0.3355*~0.5*1
=-0.1678 kN/m?

Isolated Zone A side face PelW3=qew0*CpeLW3*CalW2=0.3355%-1,3*1
==-0.4362 kN/m?

Isolated Zone B side face PelWi=qew(*CpelW4*CalW2=0.3355*-0.8%1
=-0.2684 kN/m?

Isolated Zone C side face PelWb=gqewl*CpelLW5*CalW2=0,3355*-0.5*1

=-0.1678 kN/m?

Case 2: Wind on short face of building (i.e. angle Theta = 20°)

L=D
| E
Inwind depth D=27.88 m
Wind Cross wind width B=10 m
— W=B
PLAN VIEW

Span ratio Spratio=D/Hr'=27.88/3.5=7.966
Since span ratio is greater than or egqual to 4 Spratio=4

Since B 2z 2*Hr' ( 10 = 7 ), then scaling length b=7 m.
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27.88 m
|
7 m
F— 1.4 m
Wind Key zones for wall
—— Zones pressure data.
A B C H=3.5 m

ELEVATION ON SIDE FACE

Pressure coefficients on vertical walls are from Table 5.

Windward {(front) face CpeSWl=0.¢6
Leeward (rear) face CpeSwW2=-0.5
Isolated Zone A side face CpeSW3=-1.3
Isolated Zone B side face CpeSW4=-0.8
Isolated Zone C side face CpeSW5=-0.5

External surface pressure on walls

Windward {(front) face PeSWl=gew90*CpeSW1*CalW2=0.3355*%0.6%*1
=0.2013 kN/m?
Leeward (rear) face PelSW2=gew90*CpaeSWi*CalwWzZ

=0.3355*-0.5*1
=-0.1678 kN/m?
Isolated Zone A side face PeSW3=gew20*CpeSW3*CalWl
=0.3355*-1.3*1
=-0.4362 kN/m?
Isclated Zone B side face PeSWid=gew90*CpeSW4*CalWl
=0.3355%-0.8*1
==0.2684 kN/m?
Isclated Zone C side face PeSWh=gewd0*CpeSW5*CalWl
=0.3355%-0.5*1
==0.1678 kN/m?

Internal pressure coefficients

Structure is an enclesed bullding having 2 opposite walls equally
permeable and the other faces impermeable.

Internal pressure coefficlent 1 Cpi(1)=0.2
Internal pressure coefficient 2 Cpi(2)=-0.3

Size effect factor for internal wall CalInt=1

Internal surface pressure

Walls:
Wind on leng face of building,
internal surface pressure 1 PilwwO=gew0*Cpi (1) *Calnt=0,3355%0.2*1

=0.0671 kN/m?2
Wind cn short face of building,
internal surface pressure 1 P1ilww20=gew90*Cpi (1) *Calnt
=0.3355*0.2*1
=0.0671 kN/m?
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Wind on long face of building,
internal surface pressure 2 PiZ2wwlO=gew(Q*Cpi(2) *Calnt
=0.3355*%-0.3*1
=-0.1007 kN/m?2
Wind on short face of building,
internal surface pressure 2 Pi2ww90=gew90*Cpi(2) *Calnt
=0,3355*-0,3*%1
==0.1007 KkN/m?

Roof:
Wind on long face of building,
internal surface pressure 1 PiWlwO=gswO*Cpi(l) *Calnt=0.3355*0.2*1

=0.0671 kN/m?

Wind on short face of building,

internal surface pressure 1 PiWlw90=gsw20*Cpi{(1l) *Calnt
=0.3355*0.2*1
=0,0671 kN/m?

Wind on long face of building,

internal surface pressure 2 PiW2w0=qgsw0*Cpi{2)*Calnt
=0,3355*-0,3*1
=-0.1006 kN/m?2

Wind on short face of building,

internal surface pressure 2 PiW2w90=gsw20*Cpi (2} *Calnt
=0.3355*-0.3*%1
=-0.1006 KkN/m?

Wall net pressure Cpi=0.2 Wind on long face of building

Windward {(front) face N1LW1=PelWl-Pilww(=0.2332-0.0071
=0,1661 kN/m?

Leeward (rear) face N1LWZ2=PelW2-Pilww(l=-0.1678-0.0671
=-0.2349 kN/m?

Isclated Zone A side face N1LW3=PeLW3-Pilww(l=-0.4362-0.0671

| T==075033 Ki/meE|

Isolated Zone B side face N1LW4=PelW4-Pilww0=-0.2684-0.0671
=-0.3355 kN/m?

Isolated Zone C side face N1LW5=PeLW5-Pilww(l=-0.1678-0.0671

=-0.2349 kN/m?

Wall net pressure Cpi=0.2 Wind on short face of building

Windward (front) face N1SW1l=PeSWl-Pilww20=0.2013-0C.08671
=0.1342 kN/m?

Leeward (rear) face N1SW2=PeSWZ2-P1ilww20=-0.1678-0.0671
==0.2349 kN/m?

Isclated Zone A side face N1SW3=PeSW3-Pilww20=-0.4362-0.0671

Isclated Zone B side face N1SW4d=PeSW4-Pilwwl0=-0.2684~0.0671
=-0.3355 kN/m?

Isclated Zone C side face N1SW5=PeSW5-Pilww20=-0.1678-0.0671

=-0.2349 kN/m?

Wzll net pressure Cpi=-0.3 Wind con long face of building

Windward {(front) face NZLW1=PelWl-PiZww(0=0.2332--0.1007

~0.3335 /)
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Leeward (rear) face N2LW2=PelW2-Pi2ww0=-0.1678-~-0.1007
=—0.0671 kN/m?2

Isolated Zone A side [ace N2LW3=PeLW3-PiZ2wwl=-0.4362--0.1007
=-0.3355 kN/m?

Isolated Zone B side face N21LW4d=PelW4-Pi2wwl=-0.2684--0.1007
=-0.1678 kN/m?

Isclated Zone C side face N2LW5=PelW5-Pi2wwl=-0.,1678--0.,1007

=-0.0671 kN/m?

Wall net pressure Cpi=-0.3 Wind on short face of building

Windward (front) face N2SW1l=PeSWl-Pi2ww20=0.2013~--0.1007
=0.302 kN/m?

Leeward (rear) face NZ2SW2=PeSWZ2-Pi2ww90=-0.1678--0.1007
==0.0671 kN/m?

Isolated Zone A side face N2SW3=PeSW3-Pi2ww90=-0.4362--0.1007
=-0.3355 kN/m?

Isclated Zone B side face NZ23W4=PeSW4-~P1i2ww20=-0.2684--0,1007
=-0.1678 kN/m?

Isolated Zone C side face N2SW5=PaeSW5-PiZ2wwo0=-0.1678--0.1007

=-0.0671 kN/m?

Coefficients Cpe for moncpitch roofs of rectangular clad

read in conjunction with BS639895-2:1997 (June 2002}

Case 1: Wind angle Theta = 0°

L
| |
I |
180° 0° Wind
Hr=H <— C at 0°
l & 180°
Plan on rocf
i
ELEVATION A B A IbL/lO
{ bL/2—] T o ol /2—]
wind
Pitch of roof (5° to 75°%) Malpha=35°
Since L. 2 2Hr ( 27.88 2 7 ), scaling length bL=7 m.
Zone A depth ZAdep=bL/10=7/10=0.7 m
Zone A length Zhlen=bL/2=7/2=3.5 m
Zone B length ZBlen=L-2*ZAlen=27.88-2*3.5
=20.88 m

External pressure Coeff for zone A= Cpem01=-0.3333
External pressure Coeff for zone B= Cpem(C2=-0.3333
External pressure Coeff for zone C= Cpem03=-0.1333

External + ve pressure Coeff.for zone A= Cpem(4=0.8
External + ve pressure Coeff.for zone B= Cpem5=0.5333
External + ve pressure Coeff.for zone C= Cpem(6=0.5
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Case 2: Wind angle Theta = 180°

Zone A length
External pressure Coeff.for zone A= Cpeml2=-1.433
External pressure Coeff.for zone B= Cpeml3=-0.9333
External pressure Coeff.{for zone C= Cpemld=-0.9

ZAlen=bL/10=7/10=0.7 m

Wind at 90°

Case 3: Wind angle Theta = 90°
T —+F bw/10
L
T
W/4 A
Wind +
Hr=H —> W/4
+ B C
wﬁ
—_— W/ 4 A
SIDE ELEVATION L
—mbuw/2—]
Since W 2 2Hr { 10 2 7 ), scaling length bW=7 m.
Zone A length ZAlen=+bW/10=+7/10=0.7 m
Zone B length ZBlen=+bW/10=+7/10=0.7 m
Zone C length ZClen=bW/2-bW/10=7/2-7/10
=2.8 m
External pressure Coeff for zcne Au= Cpem07=-1.633
External pressure Cceff for zcone Al= Cpeml8=-1.3
External pressure Cceff for zone B= Cpem09=-1.2Z2
External pressure Ccoeff for zone C= Cpemll=-1
External pressure Coeff fcr zone D= Cpemll=-0.8333
External (+ve) pressure Coeff for zone Au= Cpeml5=0.5333
External (+ve) pressure Coeff for zone Al= Cpeml6=0,5333
External (+ve) pressure Cceff for zcocne B= Cpeml7=0.4333
External (+ve) pressure Coeff for zone C= Cpeml8=0.3333
External (+ve) pressure Ceoeff for zone D= Cpeml9=0.2333
Roof size effect factor (6=0°) CaR0=1
Roof size effect factor (6=90°7) CaR90=1

5ize effect factor for roof at 180 deg CaR130=1
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External surface pressure on roof - Wind at 0° {(long face)

Roof zone A PeRAO=qgswl*Cpemd1*CaR0
=0.3355%-0.3333*1
=-0.1118 kN/m?

Rcof zone B PeRBO=gsw(0*Cpeml2*CaR0
=0.3355*-0.3333*1
=-0.1118 kN/m?

Roof zone C PeRCO=gsw0*Cpem03*CaR0
=0.,3355%-0.1333*1
=-0.0447 kN/m?

Roof zone A (+Ve Value) PRAAO=qsw0*Cpem04*CaR0=0.3355*0.8*1
=0.2684 kN/m?
Roof zone B (+Ve Value) PRABC=qgsw(*Cpem05*CaR0

=0.3355*%0.5333*1
=0.178% kN/m?

Roof zone C (+Ve Value) PRAC(O=gsw0*Cpem06*CaR0=0.3355*%0.5*1
=0.1677 kN/m?

Rocf net pressure Cpi=0.2 Wind at 0° (long face)

Roof zone A N1RAQO=PeRAQO-PiWlw(l=-0.1118-0.0671
=-0.1789 kN/m?

Rocof zone B N1RBRO=PeRBO~PiWlw0=-0.1118-0.0671
=-0.1789 kN/m?

Roof zone C N1RCO=PeRCO-PiWlw0=-0.0447-0.0671
=-0.1118 kN/m?

Roof zone A (4+Ve Value) NI1RAAO=PRAAC-PIiWlw0=0.2684-0.0671
=0.2013 kN/m?

Roof zone B (+Ve Value) N1RABO=PRARO-PiWlw0=0.1789-0.0671
=0.1118 kN/m?

Roof zone C (+Ve Value) N1RACO=PRACO-PiWlw0=0.1677-0.0671

=0,1006 kN/m?2

External surface pressure on roof - Wind at 90° (shert face)

Roof zone Au PuRAS=gsw90*Cpem07*CaR90
=0.3355%-1.,633*1
=-0.548 kN/m?

Roof zone Al P1RA9=gswI30*Cpem08*CaR90
=0.3355*-1.3*1
=-0.4361 kN/m?

Roof zone B PeRBI9=gsw30*Cpem09*CaR90
=0.3355*-1.2*1
=-0.4026 kN/m?

Roof zone C PeRCO9=qgswi0*Cpeml0*CaR90=0.3355*-1*1
=-0.3355 kN/m?
Roof zone D PeRD9=gsw90*Cpeml1*CaR90

=0.3355*-0.8333*1
==0.2796 kN/m?

Roof zone Au {(+ve value) PpRU92=gqsw90*Cpeml>*CaR20
=0.3355*0.5333*1
=0.1789 kN/m?

Roof zone Al {+ve wvalue) FpR19=gsw30*Cpemlc*CaR%0
=0.3355*0.5333*1
=0.1789 kN/m?
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Rocof zone B (+ve value) PpRB9=qsw20*Cpeml7*CaR20
=0,3355*%0.4333*1
=0.1454 kN/m?>
Roof zone C {+ve value) PpRCO=qgsw90*CpremlB8*CaR90
=(0.3355*%0.3333*1
=0.1118 kN/m?
Roof zone D (+ve wvalue) PpRD9=gsw20*Cpeml 2*CaR90
=0.3355*%0.2333*1
=0.0783 kN/m?
Rocf net pressure Cpi=C.Z2 Wind at 90° (short face)
Roof zone Au N1Au9=PuRA2-PiWlw30=-0.548-0.0671
T==0.5151 K /m?!
Roof zone Al N1A19=PIiRAO-PiWlw3%0=-0.4361-0.0671
=—0.5032 kN/m?
Roof zone B N1IRBS=PeRB9-PiW1lw20=-0.4026-0.0671
==0.4697 kN/m?
Roof zone C N1RC9=PeRCY9-PiWlw20=-0.3355-0.0671
=-0.4026 kN/m?
Roof zone D N1RED9=PeRDS-PiWlw90=-0.2726-0.0671
=-0.3467 kN/m?
Roof zone Au (+ve value) N1Rup2=PpRU9-PiWlw90=0.1789-0.08671
. =0.1118 kN/m?
Roof zone Al (+ve value) NIRlp9=PpR19-PiWlw90=0.1789-0.0671
=0.1118 kN/m? '
Roof zone B (+ve value) N1RBp9=PpRBY9-PiWlw90=0.1454-0.0671
=0.0783 kN/m?
Rcof zone C {+ve wvalue) N1RCp9=PpRCY9-PiWliw90=0.1118-0.0¢71
‘ =0.0447 kN/m?
Rcof zone D {+ve wvalue) NI1IRDpO9=PpRDO-PiWlwS0=0.0783-0.08671

External surface pressure on roof

=0,0112 kN/m?

- Wind at 180°

Roof zone A

Roof

zone B

Roof zone C

Roof net pressure Cpi=0.2

PeRAB=qsw0*CpemlZ2*CaR180
=0.3355%-1.433*1
==0.4809 kN/m?2

PeRBB=gsw0*Cpeml3*CaR180
=0.3355%-0.9333*1
==0.3131 kN/m?2

PeRC8=gsw0*Cpem14*CaR180
=0.3355*-0.9*1
==0.3019 kN/m?2

Wind at 180°

Roof zone A

Roof zone B

Roof zone C

N1RAS=PeRAB-PiWlw(0=-0,4802-0.0671
=-0.548 kN/m?

N1RB8=PeRBB-PiWlw0=-0.3131-0.0¢&71
=-0.3802 kN/m?

N1RC8=PeRC8-PiWlw0=-0.3012-0.08671
=-0.369 kN/m?
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net pressure Cpi=-0.3

Office: 56%6 11
Wind at 0° {long face)

Roof

Roof

Roof

Roof

Roof

Roof

zone A

zone B

zone C

zone A (+Ve Value)

zone B (+Ve Value)

zone C (+Ve Value)

N2RAD=PeRAO-PiW2w0=-0.,1118--0.1006
=-0.0112 kN/m?
NZRBO=PeRBO-PiW2w0=-0.1118--0.1006
=-0.0112 kN/m?
NZRCO=PeRCO-PiW2w0=-0,0447--0.1006
=0.0559 kN/m?
NZ2RAAO=PRAAQ-PiW2w0=0.2684--0.,100%8
=0.369 kN/m?
N2RABO=PRABO-PI1W2w(0=0.1789--0.1006
1=0.2796 kN/m2;
N2RACO=PRACC-PiW2w0=0.1677--0.1006
=0.2684 kN/m?

Rocf net pressure Cpi=-0.3 Wind at 90° (short face)

Rocf zone A upper N2Au9=PuRA9-PiWZ2w90=-0.5486--0.1006
=-0.4473 kN/m?

Rocof zone A lower N2A19=P2RAS-PiW2w90=-0.4361--0.1006
=-0.3355 kN/m?

Roof zone B N2RB9=PeRBS-PiW2w90=-0.4026--0.1006
=-0.3019 kN/m?

Roof zone C N2RCS9=PeR(C9-PiW2w90=-0.3355--0.1006
==-0.2348 kN/m?

Roof zone D N2RD9=PeRD9-PiW2w20=-0.2796--0.1006
=-0.1789 kN/m?2

Roof zone Au (+ve wvalue) N2Rup2=PpRu9-PiWZw20=0.1789--0.1006
=0.2796 kN/m?

Roof zone Al (+ve wvalue) N2R1p9=PpR19-PiWZ2w90=0.1789--0.1006
=0.2796 kN/m?

Roof zone B (+ve wvalue) NZRBp9=PpRBS-PiW2w20=0.1454--0.1006
=0.246 kN/m?

Roof zone C (+ve wvalue) N2RCp9=PpRCY9-PiW2w20=0.1118--0.,1006
=0.2125 kN/m?

Roof zone D (+ve value) N2RDp9=PpRD9~-PiW2w9l0=0.0783--0.1006
=0.1789 kN/m?

Roof net pressure Cpi=-0.3 Wind at 180°

Roof zone A NZRA8=PeRAB-PiW2w0=-0,4809--0.1006
=-0.3802 kN/m?

Roof zone B NZRB8=PeRBE-PiW2w0=-0.3131--0.1006
=-0.2125 kN/m?

Rocof zone C NZ2RC8=PeRCEB-P1W2w0=~0.3019--0.1006

=-0.2013 kN/m?

No702
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© MasterFrame - Project title ; Princes Risborough Community Centre M:\10650 Master Series\10650 Frame F1 opt2

. . flack GofS
The Cox Clifford Partnership SoleckEEBe | JobRef 10650
11 Place Farm House ;?:gt . : il“,l’ 31
. eby ¢
Place Farm Way, Monks Risborough Date  :10 October 2019/ Ver. 2019.09
Bucks., HP27 9JQ Checked : NC
Tel: (01844) 274472 Approved :
MasterFrame Data File
Loading Cases and Load Combination

Load Group Labels

Load Group UT Unity Load Factor (All Cases})

Load Group D1 Dead Load

Load Group L1 Live Load

Load Group W1 Wind Load

Load Case 001 : Dead plus Live (Ultimate)

Load Combination +100UT+ 1.40D1+160L1
Load Case 002 : Live Only (Serviceability)
Load Combination +1.00UT +1.00 L1

Load Case 003 : Dead plus Live (Serviceability)
Load Combination +1.00UT+1.00D1+ G0 L1

Load Case 004 : Dead Plus Live Plus Wind (Ultimate)
I.oad Combination +1.00 UT+1.20 D1+ 120 L1+ 1.20 W1

Load Case 005 : Dead Plus Live Plus Wind (Serviceability)

Load Combination +1.00UT+1.00D1+1.00L1+ 1.00 W1
The Nodal Co-ordinates
Node X (m) Y (m) 7 (m) Node X (m) Y (m) Z {m)
1 9.800 0.000 0.000 2 0.000 3.500 0.000
3 3.500 3.500 0.000 4 9.800 2.200 0.000

Member Properties

Members 1-2
. 305x165 UB 46 [S 275]
A 58.74E-4 Ix 95%00E-8 Iy 897.3E-8 J 22.2E-8
E 205.0FE6 G 78.85E6
Member 3
N 254x146 UB 37 [S 275]
A 47.160E-4 Ix 5538E-8 Iy 571.5E-8 J 15.33E-8
E 205.0E6 G 78.85E6
Member Loading
Member Self Weight Density Load Included in Load Group D1, defined by Modulus of Elasticity
E kN/mm? Density kN/m?
>=200.00 77.01
>=20.00 24.00
>=2.00 10.00
Member 1
D1 UDLY -004.000 { kN/m }
L1 UDLY -003.390 { kN/m }

Software produced by www MasterSeries.com © Civil and Structural Computer Services Limited.
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11 Piace Farm House Sheet F1/ QT
. Made by : AW
Place Farm Way, Monks Rishorough Date  :10 October 2019/ Ver. 2019.09
Bucks., HP27 9JQ Checked :NC
Tel: (01844) 274472 Approved :

Member Orientation

Member 3 3 +180.00

Nodal Loading and Support Conditions

NODE 3

D1 Ls +0000.000 -0003.330 +0000.000 +0000.000 +0000,000 +0600.000
NODE 3

L1l Ls +0000.000 -0001.830 +0000.000 +0000.000 +0000.000 +0000.000
NODE 4

D1 Ls +0000.000 -0004.820 +0000.000 +0000.000 +0000.000 +0000.000
NODE 4

L1 Ls +0000.000 -0001.760 +0000.000 +0000.00C +0000.000 +0000.000
NODE 3

D1 Ls +0000.000 -0000.000 +0000.000 +0C00.000 +0000.000 +0000.000
NODE 4

Wl Ls -0007.500 +0000.000 +0000.000 +0000.000 +0000.000 +00C0.000
NODES 1-2

UrRs 111000
NODE 1

UI' Rs 0 1 0 0 0O 0 (Vertical Restraint)

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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. Made by :AW
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Frame Geometry - (Full Frame) - Front View
Not to Scale
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Soflock 6efSe

Job Ref  : 10650
Sheet 1F1/24

Made by :AW

Date : 10 October 2019 / Ver. 2019.09
Checked :NC

Approved :

Y

I— X

Load Case 001 : Dead plus Live (Ultimate)
Bending Moment Diagram (Major Axis) - (Full Frame) - Front View
Not to Scale Bending Moment Values (kN.m)

50 kN.m =1m

Software produced by www. MasterSeries.com © Civil and Structural Computer Services Limited.
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. Made by : AW
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Y

— X

Load Case 004 : Dead Plus Live Plus Wind (Ultimate)
Bending Moment Diagram {Major Axis) - (Full Frame) - Front View
Not to Scale Bending Moment Values (kN.m) 50 kN.m = km
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Sheet
Made by
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Checked
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: 10650

1F1/ 36

r AW

: 10 October 2019/ Ver. 2019.09
:NC

Nodal Deflections (001 : Dead plus Live (Ultimate))
Nodazal Def, (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
33X Y M OZ A 5 XY § X2 5Y A QL A § XY
1 0.00 0.00 -0.31 0.00 2 0.00 0.00 -0.71 0.00
3 -0.25 -7.03 0.44 7.03 4 6.46 -0.17 0.12 6.46
Nodal Deflections (002 : Live Only (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
5§X 2 5Y A ©Z A 5 XY 53X D> 3Y A OZ A 5 XY
1 0.00 0.00 -0.09 0.00 2 0.00 0.00 -0.21 0.00
3 -0.07 -2.02 0.13 2.02 4 1.86 -0.04 0.04 1.86
Nodal Deflections (003 : Dead plus Live (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
§X2> 5Y OL A 8 XY §X > YA QL A 5 XY
1 0.00 0.00 -0.21 0.00 2 0.00 0.00 -0.48 0.00
3 -0.17 -4.73 0.30 474 4 435 -0.11 0.08 4.35
Nodal Deflections (004 : Dead Plus Live Plus Wind (Ultimate))
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
s X2 5Y A oL A & XY §X > 5Y # YA 5 XY
1 0.00 0.00 -0.23 0.00 2 0.00 0.00 -0.56 0.00
3 -0.25 -5.30 0.34 5.31 4 4,78 -0.14 0.09 4.79
Nodatl Deflections (005 : Dead Plus Live Plus Wind (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def, (mm and Degrees)
Node Node
4 3Y p Oy A 5 XY §X > 3Y M oZ A 5 XY
1 0.00 0.00 -0.19 0.00 2 .00 0.00 -0.47 0.00
3 -0.21 -4.42 0.28 443 4 3.99 -0.11 0.08 3.99
Nodal Deflections (Maximum Values)
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
55X > sY s QLA 5 XY §X > YD OZ A 5 XY
1 0.00 0.00 -0.31 0.00 2 0.00 0.00 -0.71 0.00
3 -0.25 -7.03 0.44 7.03 4 6.46 -0.17 0.12 6.46
Nodal Deflections (Minimum Values)
Nodal Def, (mm and Degrees) Nodal Def, (mm and Degrees)
Node Node
X SY A YA & XY §X = 3Y A L A 5 XY
1 0.00 0.00 -0.09 0.00 2 0.00 0.00 -0.21 0.00
3 -0.07 -2.02 (.13 2.02 4 1.86 -0.04 0.04 1.86

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Member Forces (001 : Dead plus Live (Ultimate))
Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN} (kN) (kN.m) {kN.m @ m) {mm @ m)
1 2 35.949C 44.373 0.000 84.451 29.327
3 35.949C -54.714 -43.947 | @ 3825 | @ 4.080
5 3 69.343C -18.703 -43.947 1.280
4 70.367C -19.526 -79.089 @ 0.956
3 1 74.247C -35.949 0.000 2.163
4 73.128C -35.949 -79.089 @ 1.276
Member Forces (002 ; Live Only (Serviceability))
Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (N (kN.m) (kN.m @ m) (mm @ m)
1 2 10.309C 12.888 0.000 24.496 8.498
3 10.309C -15.927 -12.918 | @ 38251 @ 4.080
5 3 19.888C -5.309 -12.918 0.371
4 19.888C -5.309 -22.679 @ 0.956
3 1 19.577C -10.309 0.000 0.620
4 18.577C -10.309 -22.679 @ 1.276
Member Forces (003 ; Dead plus Live (Serviceability))
Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) (KN.m) (kN.m @ m) {(mm @ m)
1 2 24.206C 29.854 0.000 56.823 19.734
3 24.206C -36.806 -29.545 | @ 3825 | @ 4.080
5 3 46.833C -12.601 -29.545 0.861
4 47.421C -13.189 -53.252 @ 0.956
3 1 50.237C -24.206 0.000 1.456
4 49.438C -24.206 -53.252 @ 1.276
Member Forces (004 : Dead Plus Live Plus Wind (Ultimate))
Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (k) (kN.m) (kN.m @ m) (mm @ m)
1 2 35.521C 35.533 0.000 67.077 23.137
3 35.521C -44 459 -37.934 | @ 3940 | @ 4.080
5 3 60.983C -10.749 -37.934 1.001
4 61.689C -11.455 -58.345 @ 0.956
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Made by : AW
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Checked :NC
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Member Forces (004 : Dead Plus Live Plus Wind (Ultimate))

Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) (kN.m) (kN.m @ m) (mm @ m)

3 1 60.576C -26.521 0.000 1.596
4 59.617C -26.521 -58.345 @ 1.276
Member Forces (005 : Dead Plus Live Plus Wind (Serviceability))

Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN} EN) (kN.m) (kN.m @ m) (mm @ m)

1 2 29.601C 29.611 0.000 55.897 19.281
3 29.601C -37.049 3lel2 | @ 3.740 | @ 4.080
” 3 50.819C -8.958 -31.612 0.834
4 51.407C -9.546 -48.621 @ 0.956
3 1 50.480C -22.101 0.000 1.330
4 49.681C -22.101 -48.621 @ 1.276

Member Forces (Maximum Values)

Mem Node Axial Shear Bending Maximum Maximum
ber End1l Force Force Moment Moment Deflection
No. End2 (kN) _ (kN) (kN.m) (kN.m @ m) {(mm @ m)

1 2 35.949C 44.373 0.000 84.451 29.327
3 35.949C -54.714 -43.947 | @ 3825 | @ 4.080
2 3 69.543C -18.703 -43.947 1.280
4 70.367C -19.526 -79.08% @ 0.956
3 1 74.247C -35.949 0.000 2.163
4 73.128C -35.949 -79.08% @ 1.276

Member Forces (Minimum Values)

Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kKN) (kN) {kN.m) (kN.m @ m) (mm @ m)

| 2 10.309C 12.838 0.000 24.496 §.498
3 10.309C -15.927 -12.918 | @ 3825 | @ 4.080
5 3 19.888C -5.309 -12.918 0.371
4 19.888C -5.309 -22.679 @ 0.956
3 1 19.577C -10.309 0.000 0.620
4 19.577C -10.309 -22.679 @ 1.276
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Support Reactions Serviceability (002 : Live Ounly (Serviceability))

Suppeort Reactions (kN and kN,m)

Support Reactions (kN and kN.m)

Node Node

Rx> (kN)  |RyM (kN) Mz (kN.m) Rx> (kN)  |RyM (kN) Mz A (kN.m)

1 -10.309 19.577 0.000 2

10.309 12.888 0.000

Support Reactions Serviceability (003 : Dead plus Live (Serviceability))

Support Reactions (kN and kN.m)

Support Reactions (kN and kN.m)

Node Node

Rx=¥» (kN) RyA (kN) Mzd (kN.m) Rx= (kN} Ry (kN) Mz (kN.m)

1 -24.206 50.237 0.000 2

24.206 29.854 0.000

Support Reactions Serviceability (005 : Dead Plus Live Plus Wind (Serviceability))

Support Reactions (kN and kKN.m}

Support Reactions (kN and kN.m)

Node Node

Rx> (kN)  |RyAd (kN) Mz7 (kN.m) Rx> (kN)  |RyA (&kN) Mz (kN.m)

1 -22.101 50.480 0.000 2

29.601 29.611 0.000

Support Reactions Serviceability (Maximum Values)

Support Reactions (kN and kN.m)

Support Reactions (kN and kN.m)

Node Node

Rs> (kN) Ry (kN) Mz (kN.m) Rx> (kN)  [RyA (kN) Mz (kN.m)

1 -24.206 50.480 0.000 2

29.601 29.854 0.000

Support Reactions Serviceability (Minimum Values)

Support Reactions (kN and kN.m)

Support Reactions (kN and kN.m)

Node Node

Rx> (kN) Ry (N) Mz (kN.m) Rx> (kN)  |RyA (&N) Mz (kN.m)

1 -10.309 19.577 0.000 2

10309 12.888 0.000

Seftware produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Axial with Moments (Member)

Member SBL1Id 1 @ Level 1

Member Loading and Member Forces
Loading Combination: 1 UT+ 1.4 D1+ 1.6 L1

Between (0.000 and 2.000 m, in Load Case 1

Rending 34 M Canaci

Dl UDLY -004.000 ( kN/m }
L1 UDLY -003.390 ( kN/m ;
.\J\\.—/.l/
Member Forces in Load Case 1 and Maximum Deflection from Load Case 3
| Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflectlon
No. End2 {KN) (kN) (KN, ) (kN.m @ m} {mm @ m)
1 2 35.949C 44.373 0.000 §4.451 19.734
3 35.949C -54714 43947 | @ 3825 | @ 4.080
Classification and Properties (BS 5950: 2000)
Section (46.11 kg/m) 305%165 UB 46 [S 275]
Class = Fn(b/T,d/t,py,F,Mx,My} 7.02,39.58,275,35.95,84.45,0 (Axial: Non-Slender) Plastic
Auto Design Load Cases 1&4
Local Capacity Check
Fvx/Pvx 21.06/338.946= 0.062 Low Shear
Mex = py.Sxx<1.2 py.Zxx 275 x720<1.2x275x 64581 = 198 kN.m
Pz=Ag.py 58.74x275= 161535kN
n=F/Pz 35.949/161535= 0.022 OK
Srx = Fn(Sxx, n) 720,0.022 719.36 cm?®
Mrx = Srx.py 719.36x275 197.825 kN.m
(Mx/Mrg)Z1-HMy/Mry)22 (65.43/197.825)4+(0)1= 0.109 OK
Compression Resistance Pc
Ax = Lex/rxx 100x1x8.5/12.98= 65.5 OK
Pcx = Area.pcx 58.74x231.184/10= 1357974 kN  Table24 a
Ay = Leviryy 100x1x2/3.91= 512 OK
Pcy = Area.pcy 58.74x234.86/10= 1379595 kN Table24 b
Equivalent Uniform Moment Factors mLT, mx, my and myx
m; =0.2-+H{ 15My+ 5My+ 1 SM M 0.2+( 15x21+.5%39+.15x53)/65 2 0,44 0.665  Table 18
m=0.2+( IMy+.6My+, IM3) My 0.2+( 1x0+.6x0+.1x0)/0 > .8x0/0 i Table 26
=0 2+(. 1M+ 6My . 1My My 0.2+(. 1X68+.6x83+ 1x46)/84 > 8x84/84 0.927  Table 26
My =02 1M+ 6My. IM Y M 0.2+( 1x0+.6x0+.1x0)/0 > 8x0/0 1 Table 26
Lateral Buckling Check Mb
Le=1.00L 1x2= 2m
A=Leryy 2/3.91 51.15 OK
v="Fn (x.Le,ryy.A) 27.255,2,3.91,5L.15 0.96 Table 19
ALT= WV AARw 0.891 x 0,96 x 51.154 1 43,77
pb=TFn (py, 1) 275,43.77 25297 N/mm?  Table 16
Mb = Sxx.pb< Mec 720x 252.97< 198 = 182.138 kN.m
Combined Axial Compression and Bending to Annex I
=y r.Mp/M, 0.665x65.4/182.1 0.239
Te=Fo/Pey 35.9/1379.6 0.026
AL T A VAT ) (0.239+43 8+0.026+51.2)/(0.239-+0.026) 44 497
heo=17.15¢ (2ry+rV(tytre) 17.15¢1(2+0.239+0.026)/(0.239+0.026) 32.613
Mab= My(1-Fo/Pey) 182.138(1-35.9/1379.6) 177.392

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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M= M (1-Fof Py 198.000(1-35.9/1379.6)* 195.403
M= Mex(1-Fo/P o )/(1+0.5F /Py ) 198.000(1-35.9/1358)/(1+0.5+35.9/1358) 190.240
Moy Mey(1-Fo/P oy ¥ (1+ky(Fo/Pey)) 35.739(1-35.9/1379.6)/(1+1.0{35.9/1379.6)) 33.924
M= (ArArog, Mxy, Map) 44.497,32.613, 1.000, 195,403, 177.392 193.259
Ma=fn(Ax,g, M, Max) 65.485, 1.000, 197.823, 190.240 192,485
My =f(Ay.g, Mry, Moy} 51.151, 1.000, 35.739, 33.924 34.840
M. My/Max 0.927x84 4/192.5 0.407 oK
my1.Mp1/Mayp 0.665x65.4/193.3 0.225 OK
My My/Max 0.927x84.4/192.5 0.315 OK
Compare with Simplied to 4.8.3.3 0.467, 0.265,0.263 0.467
Compare with MoreExact to 4.8.3.3 0.427,0.265,0.229 0.427
Deflection Check - Load Case 3
In-spand < Span/360 19.73< 8500 / 360 19.73 mm OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Member Loading and Member Forces
Loading Combination : 1 UT+ 1.4 D1 + 1.6 L1

Axial with Moments (Member)
Member SBL11d 2 @ Level 1 in Load Case 1

Bending hMament and Memher Capacity,

e ———]

‘

.

Member Forces in Load Case 1 and Maximum Deflection from Load Case 3
[ Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Foree Momntent Moment Deflection
No. End2 (kN) (kN) {kN.m) (KN.m @ m) {mm @ m)
2 3 69.543C -18.703 -43.947 0.861
4 70.367C -19.526 -79.089 @ 0,936
Classification and Properties (BS 5950: 2000)
Section (46.11 kg/m) 305x165 UB 46 [S 275] ’
Class = Fn(b/T,d/t,py,F,Mx,My) 7.02,39.58, 275,70.37,79.09, 0 (Axial: Non-Slender) Plastic
Auto Design Load Cases 1&4
Local Capacity Check
Fvx/Pvx 19.526/338.946 = 0.058 Low Shear
Mex = py . Sxx<1.2 py. Zxx 275x 72012 x275x 64581 = 198 kN.m
Pz=Ag.py 5874 x275= 1615.35 kN
n=F/Pz 70.367/161535= (.044 OK
Srx = Fn(Sxx, n) 720,0.044 717.56 ¢cm®
Mrx = Srx.py 717.56 x 275 197.328 kN.m
(Mx/Mrx)ZL+H(My/Mry)Z2 (79.08/197.328):+(0) = 0.161 OK
Compression Resistance Pc
Ax = Lex/rxx 100x1x1.838/12.98= 14.2 OK
Pex = Area.pex 38.74x275/10= 1615350kN Table24a
Ay = Leyiryy 100x1x1.838/3.91 = 47 OK
Pcy = Area.pey 58.74x240.85/10= 1414.766 KN Table 24 b
Equivalent Uniform Moment Factors mLT, mx, my and myx
my=0.2H{. 1 5My+. 5M5+. 1 5M M, 0.2+(.15%33+.5%61+.15x70)/79 > 044 0.821 Table 18
m,=0.2+( IMy+.6My+ IM Y Moay 0.2+(.1x0-+.6x0+ 1x0)/0 = 8x0/0 1 Table26
=02+ IV, + 6My+. IMyYM, ., 0.2+( 1x-53+.6x-61+.1%-70/79 > 8xT0/79 0.82  Table 26
L, =0.24+( 1M+ 6M+ IM M 0.2+, 1x0+.6x0+.1x0%0 = .8%0/0 1 Table 26
Lateral Buckling Check Mb
Le=1.00L 1x1.838= 1.838 m
A= Le/ryy 1.838/3.91 47.01 OK
v="Fn (x,Le,ryy,A) 27.255,1.838, 3.91,47.01 0.966 Table 19
ALT= UV Rw 0.891 x 0.966 x 47.014/ 1 40.46
pb=Fu (py,Ar1) 275, 40.46 260.76 N‘mm>  Table 16
Mb = Sxx.ph=< Mc 720 x 260.76< 198 = 187.751 kN.m
Combined Axial Compression and Bending to Annex I
ry=my .M /My 0.821%-79.1/187.8 0.346
1~F/Pey 70.4/1414.8 0.050
Ar(roAr Ay )/ (Thtre) (0.346+40.5+0.05+47)/(0.346+0.03) 41.286
heo=17.15¢ (2rytre)/ (1 1e) 17.15+1(2+0.346+0.05)/(0.346+0.05) 32.143
Mo= Mp(1-Fo/Pey) 187.751(1-70.4/1414.8) 178.412
Miy= Mex(1-Fof Pey)¥s 198.000(1-70.4/1414.8)% 193.013
Mox= Mex(1-Fo/Pox {1+0.5F /Pex) 198.000(1-70.4/1615.4)/(1+0.5¢70.4/1615.4) 185.338
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Mey= Mou(1-Fo/P oy (1 (Fo/Pey)) 35.739(1-70.4/1414.8)/(1+1.0(70.4/1414.8)) 32.352
Map=fi{ e, Arorgs My, Mob) 41.286,32.143, 1.000, 193.013, 178.412 193.013
M=t As.g, My, Moy) 14.164, 1.000, 197.328, 185.338 197.328
May=th(Ay.g, My, Moy} 47.008, 1.000, 35.739,32.352 34.266
My My/Mag 0.82x79.1/197.3 0.329 OK
1. Mr M 0.821x-79.1/193 0.336 OK
. M/Mox 0.82x79.1/197.3 0.329 OK
Compare with Simplied to 4.8.3.3 0.415,0.395,0.395 0415
Compare with MorcExact to 4.8.3.3 0.379,0.395,0.35 0.395
Deflection Check - Load Case 3
Deflection Limits (Internal Beams) In-spand < 1838/360 = 5.1 mm Live (Case 2) 0.37 mm OK
In-spand < 1838/250 = 7.4 mm D+L (Case 3) 0.86 mm OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Axial with Moments (Member)
Member SCLOId 3 (@ Level 0 in Load Case 1

Member Loading and Member Forces
Loading Combination : 1 UT+ 1.4 D1+ 1.6 L1

i ber Canacs

—

Member Forces in Load Case 1 and Maximum Deflection from Load Case 3
[ Mem Node ‘Axial Shear Bending ‘Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (KN) (1) (KN} (kN.m (@ m) (mm @ i)
3 1 F4247C -35,949 0.000 1.456
4 73.128C -33.949 -79.089 1.276
Classification and Properties (BS 5950: 2000)
Section (37.02 kg/m) 254x146 UB 37 [S 275]
Class = Fn(b/T,d/t,py,F,Mx , My) 6.72, 34,76, 275, 74.25, 79.09, 0 (Axial: Non-Slender) Plastic
Auto Design Load Cases 1&4
Local Capacity Check
Fvx/Pvx ’ 35.949/266.112= 0.135 Low Shear
Mex = py.Sxx<1.2 py.Zxx 275x483.2<1.2x 275 x 432,63 = 132.88 kN.m
Pz= Ag.py 47.16x 275 = 1296.9 kN
n="TF/Pz 74.247 /1296,9= 0.057 OK
Srx =Fn(Sxx, n} 483.2, 0.057 480.31 cm®
Mrx = Srx.py 480.31x 275 132.085 kN.m
(Mx/Mrx)? +(My/Mry)Z2 (79.089/132.085)2+(0)!= 0.359 OK
Compression Resistance Pe
Ax = Lex/rxx 100x1x2.2/10.84 = 20.3 OK
Pex = Area.pex 47.16x273.183/10= 1288332 kN Table24a
Av=Ley/yy 100x1x2.2/3.48 = 632 0K
Pey = Area.pcy 47.16x214.83/10= 1013.146 kKN Table 24 b
Equivalent Uniform Moment Factors mLT, mx, my and myx
m; =0 2+(15My+ SMy+. 1 SM M, 0.2+(.15x20+,5%40+.15%59)79 > 0.4 0.6  Table 18
m,=0.2+(. 1M+ M+ 1M M 0.2+( 1x0+.6x0+ 1x0)/0 > .8x0/0 1 Table26
m=02+( IMy+6Ma+. IM)/M,,,,.. 0.2+( 1x-20+.6x-40+,1x-59)/79 > .8x59/79 0.6 Table 26
1,y =0.2+( 1M+ 6My. IMg ¥ M 0.2+, 1x0+.6x0+. 1x0)/D = .8x0/0 1 Table 26
Lateral Buckling Check Mb
Le=100L 1x22= 22m
A =Lefryy 22/3.48 63.22 oK
v=Fn(x.Le,rvy,\) 24.406,2.2,3.48, 63.22 0.93 Table 19
A= WV A AR 0.89% 0.93x63.224/1 52.36
pb=Fn (py,Ar1} 275,52.36 232.19 N/mm? Table 16
Mb = Sxx.pb< Mc 483.2x232.19<132.88= 112,195 kN.m
Combined Axial Compression and Bending to Annex I
re—my1. MMy 0.6x-79.1/112.2 0.423
r=F/Pey 74.2/1013.1 0.073
=(tohrTHoAL) (Tt re) (0.423+52.4+0.073+63.2)/(0.423+0.073) 53.964
=17.155 (Crotro)/(rytre) 17.151(2+0.423+0.073)/(0.423+0.073) 31.768
M= Mp{1-F/Pey) 112.195(1-74.2/1013.1) 103.973
My~ Mex(1-Fo/ Poy)” 132.880(1-74.2/1013.1)* 127.918
Mex= Mex(1-Fo/P o )/ 1+0.5F:/Pey) 132.880(1-74.2/1288.3)/(1+0.5+74.2/1288.3) 121.715
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Moy= Mon(1-Fo/P oy (1 Ky(Fo/Py ) 25.763(1-74.2/1013.1)/(1+1.0(74.2/1013.1)) 22245
Mar=F (A, Arosgs May, Mop) 33.964,31.768, 1.000, 127.918, 103.973 120.537
Ma=n(As,g, M. Moy) 20.295, 1.000, 132.085, 121.715 131.610
May=f(Ay,g, Mey, May) 63.218, 1.000, 25.763, 22.245 23.402
My My/Max 0.6x79.1/131.6 0.361 OK.
.My /M 0.6x-79.1/120.5 0.394 OK
. MM, 0.6x79.1/131.6 0.361 OK
Compare with Simplied to 4.8.3.3 0.472,0.496,0.496 0.496
Compare with MoreExact to 4.8.3.3 0.425, 0.496, 0.39 0.496
Deflection Check - Load Case 3
Deflection Limits (Internal Beams) In-spand < 2200/360 = 6.1 mm Live (Case 2) 0.62 mm OK
In-spand < 2200/250 = 8.8 mum D+L (Case 3) 1.46 mm OK
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© MasterKey Joints - Project title : Princes Risborough Community Centre M:A10650 Master Sertes\t0650 Frame F1 opt2

. . Soflock 6efs
The Cox Clifford Partnership TREEEE | Job Ref 110650
11): Pla;e Fal:vn House ‘ IS\/:I:;L by iuﬂb
ace Farm Way, Monks Risborough Date  :25 October 2019/ Ver. 2019.09
Bucks., HP27 9JQ Checked :NC
Tel: (01844) 274472 Fax: (01844) 273051 Approved :
45 45
ﬁ ;rjr 254x146 UB 37 [S275]

o o /—Q—ﬁ fw —4-6 fw
250 LLEG 250|350 ' 20 grout

150
o a J :l
350
Base-Plate 350 x 350 x 20 mm {19 kg) No Void: Bolts Fully Embedded in Base
‘With 4 No. 20 mm holes All Plates 8 275, All Welds Grade 0 {direct bearing assumed.
For 16 mm Grade 4.6 Bolts.

Base Plate at : End 1 of Member SCLOId 3 - Level 0
Base-Plate Connection to BS 5950
Loading Case 001 : Dead plus Live (Ultimate)
Basic Data

Integrated Applied Forces at Interface
Resultant Forces M, Fv, F Moment +0.0 kKNm, Shear +35.9 kN, Axial +74.2 kN
Forces taken from Member End
(Axial Compression)

Basic Dimensions

Column: 254x146UB37 [28] D=256.0, B=146.4, T=10.9, t=6.3, =7.6, py=275

Bolts 16 mm © in 20 mm holes Grade 4.6 Bolts

Plates S 275, Welds E 35

Grout Feu, Conc Feu, ve, py, slope 15 N/mm?, 25 N/mm?, 0.35 N/mm?, 265 N/mm?, 30 deg to vertical

Design to BS 5950-1: 2000 and the SCI Green Book: SCI-P-207/95

Column Capacities Mec, Fve, Fc 1329 kN.m, 266.1 kN, 1296.9 kN Fvc=266.1 kN OK

Summary of Results (Unity Ratios)

Concrete Pressure 0.19 oK
Base-Plate thickness in Compression 0.27 OK
Horizontal Shear 0.88 OK
Flange & Web Welds 0.09 0.09 OK

Software produced by www MasterSeries.com © Civil and Structural Computer Services Limited,
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160
107= ;L —
| 6 L
’ 800

End-Plate 720 x 180 x 15 mm (15 ke)
8 No. M20 Grade 8.8 Bolts in 22 mm holes
Welds grd E 35 Plates S 275
Beam 305x165 UB 46 [8275]
Haunch 305x165 UB 46 [S275]

Column 2543146 UB 37 [S275]
Top 10 above top flange

Eaves joint at : End 2 of Member SBL11d 2 - Level 0
Beam to Column Flange End-Plated Connection to BS 5950
Loading Case 001 : Dead plus Live (Ultimate)

Basic Data

Integrated Applied Forces at Column/Left Rafter Interface

Left Rafter Forces M, Fvr, Fr 75.6 kNm, 19.4 kN, 70.4 kN
Resultant Forces M, Fv, F 75.6 KNm, 63.5kN, 36.0 kN
Load directions Top of Joint in Tension, Rafter moving Down and in Compression.
Design to BS 5950-1: 2000 and the SCI Green Book: SCI-P-207/95
Basic Dimensions
Column-254x146URB37 [S 275] D=256.0, B=146.4, T=10.9, =6.3, r=7.6, py=273
Rafter-305x165UB46 [S 275] D=306.6, B=165.7, T=11.8, t=6.7, r=8.9, py=275
Haunch-305x16517B46 [S 275]) D=306.6, B=165.7, T=11.8, 1=6.7, r=8.9, py=275
Bolts 20 mm €} in 22 mm holes Grade 8.8 Bolts
Plates S 275, Welds E 35
Rafter Capacities Mc, Fve, Fc 5871 kN.m, 773.9 kN, 2340.3 kN Mc=587.1 kN.m OK
Colummn Forces M, Fv, F 09x76=68 kN.m, 36 kN, 64 kN
Column Capacities Mc, Fve, Fc 132.9 kN.m, 266.1 kN, 1296.9 kN Mc=132.9 kN.m OK

Summary of Results (Unity Ratios)

Moment Capacity 110.3 kNm (for 3 rows of bolts) (Modified Applied Moment Mm=58.4 kNm) 0.53 OK
Moment Capacity 110.3 kNm (for the 1 rows of bolts required in the tension zone) 0.53 0K
Shear Capacity 0.10 OK
Flange Welds 0.26 0.26 OK
Web Welds 0.52,0.06 0.52 OK
Haunch Welds 0.03,0.24, 0.12 0.24 OK
End of Haunch Compression Zone 0.05,0.06 0.06 OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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11 Place Farm House Made by: AW
Place Farm Way Monks Risborough HP27 9JQ Date: 30.09.19
Princes Risborough Comunity Centre Ref No: 10650

Qffice: 5696 1
Location: Frame Pad Foundation

M {moment)
[ l Pad base with vertical and
I——x%

Vv
horizontal loads (V & H)
H >
and overturning moment (M)
A B
d L
| |
I 1
Characteristic bending moment M=0.00 KkNm
Characteristic wvertical force v=55.0 kN
Characteristic horizontal shear H=21.4 kN
Width of base (into figure) b=1.0 m
Depth of base d=0.6 m
Length of base L=1.5m
Distance to load position x=0.75 m
Combining moment and shear Mc=M+H*d=0+21.4*0.6=12.84 kNm
Density of concrete taken as dc=24 kN/m3
Self weight of foundation Sw=L*b*d*dc=1.5*1*0,6*24
=21.6 kN
Total load T=V+Sw=55+21.6=76.6 kN
Moments about A to combine y=(V*x+Mc+Sw*L/2) /T
={55*0.75+12.84+21.6*1.5/2)/76.6
=0.91762 m
e—
T
: y
v
A B
Eccentricity e=y=-L/2=0.91762-1.5/2=0,16762 m

Centroid of load lies within middle third. Pressure varies from
a minimum of pa at A to a maximum of pb at B.

pa
—_ . pb
Elastic modulus B Z=b*L"2/6=1*1.52/6=0.375 m?
Pressure at end A pa=T/(L*b)-T*e/z

=76.6/(1.5*1)-76.6%0.16762/0.375
=16.827 kN/m?

Pressure at end B ph=T/ (L*b)+T*e/z
=76.6/(1.5*1}+76.6%0.16762/0.375
=85.307 kN/m?z

Allcocwable ground pressure =100 kN/m?

Since ( 85.307 £ 100 ) pressure beneath base within allowable.
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11 Place Farm Hcuse Made by: AW

Place Farm Way Monks Risborough HP27 9JQ Date: 30.05%.19

Princes Risborough Comunity Centre Ref No: 10650
Office: 5696 2

Overturning

Overturning moment
Rotation assumed about lowest forward edge of base.
Restraining moment

F.

0.5.

against overturning

Mot=M+H*d=0+21.4*0.6=12.84 kNm

Mre=Sw*L/2+V* {L-x)

=21.6*1.5/2+55*% (1.5-0.75}

=57.45 kNm

FOSOT=Mre/Mot=57.45/12 .84

=4,4743

No755
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11 Place Farm House

Place Farm Way, Monks Risborough
Bucks., HP27 9JQ

Tel: (01844) 274472

Sheet :Wall/ ~§Z..

Made by : AW

Date : 27 September 2019 / Ver. 2019.08
Checked :NC

Fax: (01844) 273051 Approved :

Vertically Spanning, Vertically and Laterally Loaded, Cavity Wall

=130
1970

T
4100 | 765 | 17e0 | s7es |
+ + =+ +

Design to BS 5628 : 1992
Brief Title

gk 3.6

3740

13150

125

Summary of Design Data
Wall Dimensions
Support Conditions
Lateral Loads
Cavity Wall (mm)
Limiting Dimensions

Outer-Leaf Design
Partial Safety Factor (Yme/Ymf)
Unit Material

Mortar Material

Compressive Strength (fl)

Section Properties

Flexural Strength fkb (Parallel)

Critical axial compressive case
Max local stress @

Critical axial buckling case
Max axial buckling force @

Capacity reduction factor top.f3

Fr=p.fl.tk/Yme

Fd/Fr

Mro=fkp.Zp/Vmf

Mro=fkb.Zb/Ymf

Inner-Leaf Design
Partial Safety Factor (Yme/Ymnf)
Unit Material

Mortar Material

Unit Ratio

Compressive Strength (k)

Loads from above

Section Properties

Flexural Strength fkb (Parallel}

Critical axial compressive case
Max local stress @

Critical axial buckling case
Max axial buckling force @

Capacity reduction factor top,3

Fr=3.fk.tk/Yme

Fd/Fr

Mri=tkp.Zp/¥mf

Mri=fkb.Zb/Ymf

Design for Lateral Loads

h=2.270 m, hef=2.270 m, [=13.150 m, Lef=13.150 m
Vertically Spanning Wall, Top Simple, Bottom Simple

Wx=0.4 KN/m?

t1=102.5, 12=140, tef=161.7

A=14<=41, =27, h<=40 tef 0.520 OK
Construction Normal, Unit Manufacture Normal 3.5/3 Tableda/db

Clay water absorption > 12%, Standard bricks,¥=20 kN/m’
Normalised mean compressive strength20 N/mm?

M4/(iii),4 NAmm?

Standard bricks 5.8 N/mm? Table 2
Area=1025 cm?*m, Zb=1751 c*/m

fkb=0.3, gd=0.018 N/mum?, fkb=tkb+0.9 gd.ymf 0.349 N/mmy? Table 3
1.4(v.theh)

X=6.738 m,Y=1.362 m < tk/Ye 0.07 N/'mm? oK
L4(v.teh)

X=7.132 m, Y=1.362 m averaged over width of 1.025 m 6.96kN/m

ex=0.0 mm, hef=2270 mm, tef=161.7 mm, =102.5 mm 0.952
0.952x5.65x102.5/3.5 157.5 kN/m

7.0/157.5 0.044 OK
0.9x1751/3 0.525 kN.m/m
0.349x1751/3 0.204 kN.nv/m

Construction Normal, Unit Manufacture Normal 3.5/3 ‘Tableda/4b

Concrete Blocks, Solid block wall¥=20 kIN/m?
Normalised mean compressive strength7 N/mm?

M4/(iii),4 N/mm*
Unit height=2135, Least horizontal dimensions=140 1.54
Solid block wall 5.34 N/mm? Table 2

Dead Load=3.56 kN/m, Live Load=3.34 kN/m
Area=1400 cm¥m, Zb=3267 cm*m

fkb=0.223, gd=0.044 N/m?, fkb=tkb+0.9 gd.Ymf 0.341 N/mm? Table 3
1.4(Y tk. h+gku)+1.6gku

X=6.738 m,Y=1.362 m < k¥, 0.27 N/mm? OK
L4(Y.tk.ht+gku)+1.6gku

X=6.944 m, Y=1.362 m averaged over width of 1.4 m 30.42kN/m

ex=0.0 mm, hef=2270 mm, tef=161.7 mm, t=140.0 mm 0.952
0.952x5.34x140/3.5 203.3 kN/m

30.4/203.3 0.150 OK
0.533x3267/3 0.581 KN.m/m
0.341x3267/3 0.371 kN.m/m

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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Design Lateral Load Wd 1.4 Wx .560 kN/m?

Yield Line Analysis Load Factor,}; 1.278

Ut=1/kp 1/1.278 0.782 OK

Software produced by www . MasterSertes.com © Civil and Structural Computer Services Limited.
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Vertically Spanning, Vertically Loaded, Single-leaf Wall
Design to BS 5628 : 1992
Brief Title

gku 3.6
qku 3.3

215

Summary of Design Data
Wall Dimensions h=4.800 m, hef=4.800 m, L=5.000 m, Lzf=5.000 m
Support Conditions Vertically Spanning Wall, Top Simple, Bottom Simple
Single-leaf Wall (mm) t=215, tef=215
Limiting Dimensions A=22.3<=\im=27 0.827 OK
Wall Design
Partial Safety Factor (Yme/Ymf) Construction Normal, Unit Manufacture Normal 3.5/3 Tableda/db
Unit Material Concrete Blocks, Solid block wall,y=20 kN/m?
Normalised mean compressive strength7 N/mm?
Mortar Material M4/(ii),4 N/mm?
Unit Ratio Unit height=213, Least horizontal dimensions=100 2,15
Compressive Strength (fk) Solid block wall 6.4 N/mm? Table 2
Loads from above Dead Load=3.56 kN/m, Live Load=3.34 KN/m
Section Properties Area=2150 cm¥m, Zb=7704 cm*/m
Critical axial compressive case L4(Y.tk htgku)t+1.6gku
Max local stress @ X=0m,Y=2.88 m < fl/Ymc 0.18 N/mm? OK
Max axial buckling force @ X=2.5 m, Y=2.88 m averaged over width of 2.15 m 39.23kN/m
Capacity reduction factor top, B ex=0.0 mm, hef=4800 mm, tef=215,0 mm, t=215.0 mm 0.676
Fr=p.tk.tk/Yme - 0.676x6.4x215/3.5 265.8 kKN/m
Fd/Fr 39.2/265.8 0.148 OK

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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© MasterFrame - Project title : Princes Risborough Community Centre M:\10650 Master Series\10650 Existing Frame - Nik

. . flock 6cfs
The Cox Clifford Partnership Sofeek B | JobRef 110650
11 Place Farm House Sheet : Ex. Frame / (ot
A Made by : AW
Place Farm Way, Monks Rishorough Date  :08 October 2019/ Ver. 2019.09
Bucks., HP279J0 Checked : NC
Tel: (01844) 274472 Fax: (01844) 273051 | Approved :
MasterFrame Data File
Loading Cases and Load Combination

Load Group Labels

Load Group UT Unity Load Factor (All Cases)

Load Group D1 Dead Load

Load Group L1 Live Load

Load Group W1 Wind Load

Load Case 001 : Dead plus Live (Ultimate)

Load Combination +1.00UT+ 1.40 D1 + 1.60 L1
Load Case 002 : Live Only (Serviceability)
Load Combination +1.00UT+1.00 L1

Load Case 003 : Dead Plus Live Plus Wind (Ultimate)
Load Combination +1.00UT+1.20D1+120L1+1.20 W1

Load Case 004 : Dead plus Live (Serviceability)
Load Combination +1.00 UT + 1.00 D1+ 1.00 L1

Load Case 005 : Dead Plus Live Plus Wind (Serviceability)
Lead Combination +100UT+1.00D1+1.00L1+ 1.00 W1

The Nodal Co-ordinates

Node X {(m) ¥ (m) 4 (mj Node X {m Y (m) Z {m)
1 0.000 ¢0.000 0.000 2 0.000 3.500 0.000
3 0.000 5.800 0.000 4 2.350 9.300 0.000
5 6.850 9.300 0.000 6 9.200 0.000 0.000
7 9.200 5.800 0.000
Member Properties
Members 1-6
R 305x165 UB 40 [8 275]
A 51.31E-4 Ix 8504E-8 Iy 766.0E-8 J 14.73E-8
E 205.0E6 G 78.85E6
Member Loading
Member Self Weight Density Load Included in Load Group D1, defined by Modulus of Elasticity
E kN/mm? Density kN/m?
>=200.00 77.01
>=20.00 24.00
»>=2.00 10.00
Member 4
Dl PY -015.000 0.000 { kN,m }

Member Orientation

Member 6 5 +-180.00

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterFrame - Project title : Princes Risborough Comrmumnity Centre MA10650 Master Seriesi 10650 Existing Frame - Nik

The Cox Clifford Partnership SkEeEs | JobRef 10650
11 Place Farm House Sheet * Ex. Frame / é v
. Made by :AW
Place Farm Way, Monks Risborough Date  :08 October 2019 / Ver. 2019.09
Bucks., HP27 9JQ Checked : NC
Tel: (01844) 274472 Approved :

Nodal Loading and Support Conditions

NODES3& 7

D1 Ls +0000.000 -0005.600 +0000.000 +0000,000 +0000.000 +0000.000
NODES 3 & 7

L1 Ls +0000.000 -0003.200 +0000.000 +0000.000 +00C0.000 +0000.000
NODES 4-5

D1 Ls +0000.000 -0016.300 +0000.000 +0000.000 +0000.000 +0000.000
NODES 4-5

L1l Ls +0000.000 -0018.500 +0000.000C +0000.000 +0000.000 +0000.000
NODE 3

Wl Ls +0007.500 +0000.000 +0000.000 +0000.000 +0000.CG00C +0000.000
NODE 2

D1 Ls +0000.000 -0017.500 +0000.000 +0000.000 +0000.000 +0000.000
NODE 2

L1l Ls +0000.000 -0013.300 +0000.000 +000C0.000 +0000.000 +0000.000
NODES 1& 6

UTRs 111000

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.




© MasterFrame - Project title ; Princes Risborough Community Centre M:A10650 Master Series\10650 Existing Frame - Nik
* . Soflock BefSe
The Cox Clifford Partnership Job Ref  :10650 i
11 Place Farm House Sheet : Ex. Frame / b J
. Made by :AW
Place Farm Way, Monks Risborongh Date  :08 October 2019/ Ver. 2019.09
Bucks., HP279JQ Checked : NC
Tel: (01844) 274472 Approved :
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Load Case 001 : Dead plus Live (Ultimate)
Bending Moment Diagram {Major Axis) - (Full Frame) - Front View
Not to Scale Bending Moment Values (kN.m) S0 kN.m=1m
Software produced by www MasterSeries.com © Civil and Structural Computer Services Limited,
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MA10650 Master Seriesi10650 Existing Frame - Nik

The Cox Clifford Partnership
11 Place Farm House
Place Farm Way, Mouks Risborough
Bucks., HP27 9JQ

Tel: (01844) 274472

Soflock 6cf5e

Job Ref
Sheet
Made by
Date
Checked

: 10650

: Ex. Frame / 6 L\

AW

: 68 October 2019/ Ver. 2019.09

:NC

Approved :

Nodal Deflections Serviceability (002 : Live Only (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def. {(mm and Degrees)
Node Node
5X=> 53Y A QL A & XY §X > YA QL A 5 XY
1 0.00 0.00 0.13 0.00 2 -6.46 -0.12 0.06 6.46
3 -6.81 -0.16 -0.05 6.81 4 -0.04 -4.80 -0.10 4.80
5 -0.05 -4.77 0.10 4.77 6 0.00 0.00 -0.13 0.00
7 6.76 -0.12 0.03 6.76
Nodal Deflections Serviceability (004 : Dead plus Live (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
53X > 3Y A oL A 8§ XY sX2> Y DL A 5 XY
1 0.00 0.60 0.25 0.00 2 -12.83 -0.26 0.12 12.84
3 -13.53 -0.36 -0.11 13.53 4 -0.09 -9.55 -0.19 9.55
5 -0.12 -9.50 0.19 9.50 6 0.00 0.00 -0.25 0.00
7 13.40 -0.26 0.11 13.40
Nodal Deflections Serviceability (005 : Dead Plus Live Plus Wind (Serviceability))
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
53X | 5YA PZ A 5 XY 3X2> | 5YA oZ A 8 XY
1 0.00 0.00 -0.18 0.00 2 11.67 | -0.25 -0.21 11.67
3 21.45 -0.34 -0.28 2145 4 36.62 -10.68 -0.12 38.14
5 36.58 -5.63 0.20 37.01 6 0.00 0.00 -0.61 0.00
7 44.25 -0.29 -0.09 44.25
Nodal Deflections Serviceability (Maximum Values)
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
§X=> SY A L A 5§ XY 5X=2> 5Y A DZ A 5 XY
1 0.00 0.00 0.23 0.00 2 -12.83 -0.26 -0.21 12.84
3 21.45 -0.36 -0.28 21.45 4 36.62 -10.68 -0.19 38.14
5 36.58 -9.50 0.20 37.79 6 0.00 0.00 -0.61 0.00
7 4425 -0.29 0.11 44.25
Nodal Deflections Serviceability (Minimuin Values)
Nodal Def. (mm and Degrees) Nodal Def. (mm and Degrees)
Node Node
sX D 53Y 4 YA 8 XY iX > 3Y A OZ A 5§ XY
1 0.00 0.60 -0.18 0.00 2 11.67 -0.12 0.12 11.67
3 -13.53 -0.16 -0.05 13.53 4 -0.09 -4.80 -0.10 4.80
5 -0.12 -4.77 0.10 4,78 6 0.00 0.00 -0.13 0.00
7 6.76 -0.12 -0.09 6.76

Software produced by www . MasterSeries.com € Civil and Structural Computer Services Limited.




© MasterTrame - Project title : Princes Risborough Community Centre M:\10650 Master Series\10650 Existing Frame - Nik

. . Soflack 6¢f5
The Cox Clifford Partnership PEEEEE | JobRef 110650
11 Place Farm House Sheet : Ex. Frame IL s
. Made by : AW
Place Farm Way, Monks Risborough Date : 08 October 2019 / Ver, 2019.09
Bucks., HP27 92JQ Checked :NC
Tel: (01844) 274472 Approved :

Member Forces Ultimate (001 : Dead plus Live (Ultimate))

Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) (kN.m) (kN.m @ m) (mm @ m)

1 4 9.791C 1.245 37.798 39.198 5.657
5 9.791C -1.245 37798 | @ 2250 | @ 2.250
s 3 51.947C 23.086 -56.786 1.633
4 50.011C 21.786 37.798 @ 1.223
3 5 50.011C -21.786 37.798 1.633
7 51.947C -23.086 -56.786 @ 2.993
4 1 138.945C -9.791 0.000 1.545
2 116.009C -9.791 -34.268 @ 2.015
5 2 70.229C -9.791 -34.268 1.730
3 68.957C -9.791 -56.786 @ 1.196
6 6 72.165C -9.791 0.000 7.029
7 68.957C -9.791 -56.786 @ 3.364
Member Forces Ultimate (003 : Dead Plus Live Plus Wind (Ultimate))

Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) kN) (kIN.m) (kKN.in @ m) (mm @ m)

1 4 11.140C -4.607 38.254 3.870
5 11.140C -6.741 12.721 @ 2.070
5 3 38.715C 12.576 -12.413 1.853
4 37.055C 11.461 38.254 @ 2.636
3 5 46.476C -17.787 12,721 3.431
7 48.136C -18.901 -64.613 @ 2.572
4 1 107.422C -2.140 0.000 0.338
2 87.763C -2.140 -7.491 @ 2.015
5 2 50.803C -2.140 -7.491 0.378
3 49.712C -2.140 -12.413 @ 1.196
6 6 63.810C -11.140 0.000 7.998
7 61.060C -11,140 -64.613 @ 3.364
Member Forces Ultimate (Maximum Values)

Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) (kN.m) (kN.m @ m) (mm @ m)

1 4 11.140C -4.607 38254 39.198 5.657
5 11.140C -6.741 37798 | @ 2250 | @ 2.250
5 3 51.947C 23.086 -56.786 1.853
4 50.011C 21.786 38254 @ 2,656

Software produced by www MasterSeries.com © Civil and Structural Computer Services Limited,




© MasterFrame - Project title ; Princes Risborough Comuunity Centre MA10650 Master Series\10650 Existing Frame - Nik

The Cox Clifford Partnership Sofbck@Be | JobRef  :10650
11 Place Farm House Sheet :Ex. Frame / by
i Made by : AW
Place Farm Way, Monls Rishorough Date  :08 October 2019/ Ver. 2019.09
Bucks., HP27 9JQ Checked : NC
Tel: (01844) 274472 Approved
Member Forces Ultimate (Maximum Values)
Mem Node Axial Shear Bending Maximum Maximum
ber End1 Force Force Moment Moment Deflection
No. End2 (kN) N (kN.m) (kN.m (@ m) (mm @ m)
3 5 50.011C -21.786 37.798 3.431
7 51.947C -23.086 -64.613 @ 2.572
4 1 138.945C -9.791 6.000 1.545
2 116.009C -9.791 -34.268 @ 2.015
5 2 70.229C -9.791 -34.268 1.730
3 68.957C -9.791 -56.786 @ 1.196
6 6 72.165C -11.140 0.000 7.998
7 68.957C -11.140 -64.613 @ 3.364
Member Forces Ultimate (Minimum Values)
Mem Node Axial Shear Bending Maximum Maximum
ber Endl Force Force Moment Moment Deflection
No. End2 (kN) (kN) (kN.m) (KN.m (@ m) {(mm @ m)
1 4 9.791C 1.245 37.798 3.870
5 9.791C -1.245 12.721 @ 2.070
5 3 38.715C 12.576 -12.413 1.633
4 37.055C 11.461 37.798 @ 1.223
3 5 46.476C -17.787 12,721 1.633
7 48.136C -18.901 -56.786 @ 2.993
4 1 107.422C -2.140 0.000 0.338
2 87.763C -2.140 -7.491 @ 2.015
5 2 50.803C -2.140 -7.491 0.378
3 49.712C -2.140 -12.413 @ 1.196
6 6 63.810C -9.791 0.000 7.029
7 61.060C -9.791 -56.786 @ 3.304
Support Reactions Serviceability (002 : Live Only (Serviceability))
Nod Support Reactions (kN and kN.m) Nod Support Reactions (kN and kN.m)
ode ode
Rx=>» (kN) RyA (kN) Mz (kN.m) Rx=2> (kN) Ry (kN) Mz (kN.m)
1 3.281 35.000 0.000 6 -3.281 21.700 0.000
Support Reactions Serviceability (004 : Dead plus Live (Serviceability))
Nod Suppert Reactions (kN and kN.m) Nod Support Reactions (kN and kN.m)
ode ode
Rx=2> (kN) RyA (kN) Mz? (kN.m) Rx> (kN) Ry (kN) Mz (kN.m)
1 6.525 94.247 0.000 6 -6.525 48.447 0.000

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.



© MasterFrame - Project title : Princes Risborough Community Centre

M:A10650 Master Series\ 10650 Existing Frame - Nik

The Cox Clifford Partnership

11 Place Farm House

Place Farm Way, Monks Risborough

Bucks., HP27 9JQ
Tel: (01844) 274472

Soflock 6efse

Job Ref
Sheet
Made by
Date
Checked

: 10650

: Ex. Frame / (’3’('/
: AW

: 08 October 2019 / Ver. 2019.09
:NC
Approved :

Support Reactions Serviceability (005 : Dead Plus Live Plus Wind (Serviceability))
Nod Support Reactions (kN and kN.m) Nod Support Reactions (kN and kN.m})
ode ode
Rx= (kN) Ry (kIN) Mz (kN.m) Rx=> (kN) Ryt (kKN) Mz (kN.m)
1 1.784 86.518 0.000 6 -9.284 33.175 ¢.000
Support Reactions Serviceability (Maximum Values)
Nod Support Reactions (kN and kN.m} Nod Suppert Reactions (kN and KN.m)
ode
ReD> (kN)  |Ryp (N) | Mz? (kN.m) °“ R ) [Ryd (N) | |MzA (kN.m)
1 6.525 94.247 0.000 6 -9.284 53.175 0.000
Support Reactions Serviceability (Minimum Values)
Nod Support Reactions (kN and kN.m) Nod Support Reactions (kN and kN.m)
ode ode
Rx=2> (kN) Ry (kN) MzA (kN.m) Rx=2> (kN) Ry (KN) Mz (kN.m)
1 1.784 35.000 0.000 6 -3.281 21.700 0.000

Software produced by www.MasterSeries.com © Civil and Structural Computer Services Limited.
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The Cox Clifford Partnership

Page: 4

11 Place Farm House Made by: AW

Place Farm Way Monks Risborough HE27 2JQ Date: 30.09.19

Princes Risborough Comunity Centre Ref No: 10650
Cffice: 5696 1

Location: Existing Pad Base

[———1 M (moment}
e

— A B

Characteristic bending moment
Characteristic vertical force
Characteristic horizontal shear
Width of base (into figure)
Depth of base

Length of base

Distance to load pcsition
Allowable ground pressure

Overturning

Overturning moment
Restraining moment
F.0.35. agailnst overturning

Pad base with wvertical and

horizontal loads (V & H

)

and overturning mement

(M}

M=00 kNm
V=94 .3 kN
H=6.53 kN
b=1l.65m
d=1.1m
IL=1.65m
x=0.825m
p=100 kN/m?

Mot=M+H*d=7.183 kNm
Mre=Sw*L/2+V*{L-x)=137.09 kNm
FOSCT=Mre/Mot=19.086

No755



