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 LOADING

' Sloping Part of Roof

Sheet Cladding

Folt & Battens

Rafters
SUB-TOTAL

Roof Pitch

LOAD ON PLAN

Internal Truss Members

Bottom Chord Level

Bottom Chord
Insulation

Plasterboard

1

TOTAL DL (ON PLAN) =

TRUSSED RAFTER ROOF - DEAD LOADS

- 012

0.00

0.07

019
3250
0.225
0.07
o0

- 0.16

0.555

Attic

Sloping Part of Roof

Basic Imposed load

Roof reduction factor

Adjusted Imposed Load

IL =

L=

TOTAL IL (ON PLAN) =

KN/m?

kNm?

i’
'Degr'eejs_ =
.kN/mz.

kN/m?

KN/m?
kN/m?
KN/m?

kN/m?

TRUSSED RAFTER ROOF - IMPOSED LOADS

0.600  KkN/m?

(60-a)/30 = 0.917
0.550 kN/m?
0.250 kN/m?

0.800 KkN/m?

0.57 Radians
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CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: R2
Made by: dch
Date: 08/08/19
Ref No: uli4l

Location: ENTRANCE HALL RIDGE BEZM

A _A
Iy 000
|
1 L |
Beam span

203 x 102 x 23 UB.
Young's Modulus

Dead load factor
Imposed load factor

Dist. from left support to start 1=0 m
Distance from left support to end Lbu{l}=4.4 m
1=1.6

Dead load {unfactored)
Imposed load {unfactored)
Maximum span bending moment
Design shear force

UNIVERSAL BEAM
DESIGN SUMMARY

Unfactored
end shears

Simply supported steel beam

Calculations are in accordance
with BS5950-1:2000.

IL=4.4 m

E=2053 kN/mm?® .

gamd=1.4
gami=1.6

Lau(l)=
Gku(l)=1.69% kN/m
Qku(1)=2.06 kN/m
13.702 kNm
Fv=12.456 kN

203 x 102 x 23 UB Grade 5 275

Maximum shear force 12.456 kN
Shear capacity 181.05 kN
Max. applied moment  13.702 kNm
Moment capacity 64.35 klm
Buckling resistance  19.093 kNm
Moment factor (mLT) 0.925
Resistance (Mb/mLT) 20.641 XNm
Unfactored DL defln 1.9068 mm
Unfactored LL defln 2.3242 mm
Limiting deflection 12,222 mm
DL shear at LHE 3.718 kN
LL shear at LHE 4,532 kN
DL shear at RHE 3.718 kN
LL shear at RHE 4,532 kN

SCALE 5.21
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CHEDDAR PARISH PAVILION Page:
SHARPHAM ROAD Made by:
CHEDDAR Date:

Ref HNo:

R3

dcb
08/08/19
uldl

Location: PORCH CANTILEVER

w= wd + wi

l W=md + Wi
R ATATAVAVATAVAVATAVAVATAVAVAVATAVATATATAVATATAVAVAVAVAVAVAVATAVRTAVATATAVATATAVATS

Cantilevered beam

Calculations are in

accordance with BS5950
BS 5950-1:2000 clause
4.3.5.4 or 4.3.5.5,
| L |
I - |
Cantilever span L=1.85m
Section properties
203 % 102 » 23 UB.
Dimensions (mm): D=203.2 B=101.8 t=5.4 T=9.3 r=7.6
Properties f{cm): Ix=2110 Iy=164 5x=234 Sy=49.8 J=7.02
3=29.4 ry=2.3618 rx=8.4716
Strength of steel - Clause 3.1.1
The material thickness is 5.3 mm and the steel grade is § 275.
Design strength Py=275 N/mm?
Young's Modulus E=205% kN/mm?
Classification - Clause 3.5.2
Classify outstand element of compression flange:
Parameter (Table 11 Note b) e=(275/py) "0.5=(275/275} 0.5
=1
Cutstand b=B/2=101.8/2=50.9 mm
Ratio b'T=b/T=50.9/9.3=5.4731
As b/T = 3 ( 9 ), outstand element of compression
flange is classified as Class 1 plastic.
Classify web of section:
Depth between fillet radii d=D-2* (T+r}=203.2-2% (9.3+7.6)
=169.4 mm
Ratio d't=d/t=169.4/5.4=31.37

Neutral axis is assumed to be at mid-depth of section.
As d/t € B80e ( 80 }, web is classified as Class 1 plastic.

Shear buckling

Since d/t < 70e no chack for shear buckling is required.

Loading on cantilever

Pistributed loads:
Dead load (including self weight} wd=2.44 kN/m
Imposed load wi=2.06 kN/m

SCALE 5.21 Office 6148 Proforma 428



CHEDDAR PARISH PAVILION Page: R4

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 0B8/08/19
Ref No: uli4l

Factored distributed load w=1.4*wd+1.6%wi=1.4%2.44+1.6%2.06
=6.712 kN/m

Moment at support Mu=w*L"2/2=6.712*1.85~2/2
=11.486 kNm

Accompanying shear force Fu=w*L=6.712*1.85=12.417 kN

Buckling resistance

Since the beam is subject to possible lateral torsional buckling,

the buckling resistance moment Mb is first considered rather than

the moment capacity Mc as a guide to selection.

Restraint conditions:

1. Support is continuous, with partial torsional restraint.

2. Cantilever is free at tip.

3. Normal loading conditions will be considered.

Effective length (Table 14) Le=2.0*L*1000=2.0*1.85*1000
=3700 mm

Resistance to lateral-torsional buckling - Clause 4.3.8%

Radius of gyration {minor axis) ry={Iy/B)*0.5={164/29.4)"0.5

=2.3618 cm
Slenderness of section lambda=Le/ {ry*10)=3700/ (2.3618+*10)
=156.66
Buckling parameter u=(4*3x"2* (1-Ty/Ix) /(A"2% ((D-T)

/10)~2)})~0.25
=(4*%23472%(1-164/2110)/(29.4~2
*{{203.2-3.3)/10)"2))"0.25
=(.88792
Torsional index x=0.566*((D-T) /10) * (A/J) 0.5
=0.566*%((203.2-9.3)/10)*(29.4
/7.02)°0.5
=22.459
Ratio ratio=lambda/x=156.66/22.459
=6.9752
Slenderness factor v=1/({140.05%ratio"2) ~0.25)
=1/((1+0.05%5.9752"2}"0.25)
=0.73467
Ratio pw betaw=]1.0
Equivalent slenderness lamLT=u*v*lambda* {betaw) 0.5
=0.88792*0.73467*156.66% (1)"~0.5
=102.19
Limiting slenderness lamlo=0.4* ( (PI"2*E*10"3} /py)"C.5
=0,4*((3.1416"2%205%10"3)
/275)40.5
=34.31
Perry coefficient etalT=0.007* (lamLT-1lamlo)
=0.007*%(102.19-34.31)
=0.47518
Elastic strength pe=PI"2*E+*10°3/ (lamLT"2)
=3.1416"2%205%103/(102.19~2)
=193.74 N/mm?

Factor philT={py+ (etalT+1) *pe) /2
={275+(0.475184+1)%193.74)/2
=280.4 N/mm?

SCALE 5.21 Office 6l48 Proforma 428



CHEDDAR PARISH PAVILIONM Page: RS

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 0B8/08/19
Ref No: uldl

Factor pey=pe*py=193.,74*%275=53277
Bending strength pb=(pey}/ (philT+{ {(philT"2-pey) *0.5})
=(53277)/(280.4+((280.4"2
-53277)°0.5))
=121.19 N/mm?
Buckling resistance moment Mb=Sx*pb/1073=234%121.19/10"3
=28.36 kNm

FEquivalent uniform moment factor mLT=1.0
Since M £ Mb/mLT ( 11.486 kNMm S 28.36 kNm ) section 0.K. for
lateral torsional buckling resistance.

Check section for combined moment and shear

Maximum shear

Shear area Av=t*D=5.4*203.2=10587.3 mm?

Shear capacity Pv=0.6*py*Av/10°3=0.6*275%¥1097.3/10"3
=181.05 kN

Design shear force Fv=12.417 kN

Since Fv £ Pv { 12.417 kN € 181.05 kN ) shear force within
shear capacity.

Maximum moment

Elastic modulus Z=Ix/(D/20)=2110/(203.2/20)
=207.68 cm?®
Since Fv < 0.6 Pv
Moment capacity for compact sec  Mc=py*Sx/1073=275%234/10"3
=64.35 kNm ‘
Since M £ Mc { 11.486 kNm £ 84.35 kNm } applied moment within
moment capacity.
N.B. Buckling resistance i1s less than moment capacity and therefore
buckling resistance controls the design.

Check for deflection

Imposed load only considered in deflection calculation
UDL for deflection calculation wu=wi=2.06 kN/m

Deflection faor udl yu={3*wu*1*4/24)*10"5/(E*Ix)
={3*%2.06*%1.85%4/24)+%10"5/{205%2110)
=0.65731 mm
Total deflecticn yt=0.65731 mm
Limiting deflection ylim=L*10~3/180=1.85*10~3/180
=10.278 mm

Since yt £ ylim { 0.69731 mm £ 10.278 mm )}, 0.K. for deflection.

UNIVERSAL BEAM 203 x 102 x 23 UKB Grade S 275

DESIGN SUMMARY Design shear force 12.417 kN
Shear capacity 181.05 kN
Design moment 11.486 kNm
Moment capacity 64.35 klNm
Buckling resistance  28.36 kNm
Deflection 0.69731 mm

Limiting deflection 10.278 mm

SCALE 5.21 Office 6148 Proforma 428
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CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: R7

Made by: dcb
Date:
Ref No: uldi

Location: FRONT COVERED PORCH - COMMON RAFTER - UDL'S

Timber beam to BS5268-2:2002

Simply supported

A A beam subjected to
/{/ co0 vertical loads.
| L {
Beam span L=4,45m
Dist. from left support to start Lau{l)}=0 m

bistance from left support to end

bPead load (unfactored)
Imposed load (unfaciored)
Maximum span bending moment
Design shear force

Section design parameters

Design axial ioad (+ve comp)
Depth of section

Width of section

Eff length for bending about xx
Eff length for bending about yy
Length of bearing

From B855268-2 Table 18,
Bearing Modification factor
Strength class C24 to Table B.
Timber service class adopted

Lhu({l}=4.45m
Gku(1)=0.19 kN/m
Qku{l}=0.16 kN/m
0.86636 kim
Fve'=0.77875

y

ly
F— b —

Fa=0.496 kN
d=170 mm
b=45 mm
Lex=4450 mm
Ley=2225 mm
1b=50 mm

bearing is < 75 mm from joist end.

Kd4=1.0

tmclass=2

Timber service class modification factor K2=1 as Table 16.

Duration of loading
Depth factor

K3=1.25
K7=(300/d)~0.11=1.0645

Load-sharing modification factor K8=1.1

Modification factor

K12={0.5+{1l+eta) *C/2) - ((0.5+(1+eta) *C/2) "2

-C)~0.5=0.14061

No notches exist at the support

K5=1.0

SCALE 5.2Z1

Office 6148
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CHEDDAR PARISH PAVILION

SHARPHAM ROAD

Page: RE
Made by: dcb

CEEDDAR Date: 08/08/1%
Ref No: ul4l
Member: 170 mm x 45 mm
Strength eclass C24 to Table 8.
Moisture service class 2
Bending stress 3.997 N/mm?
Permissible bending 10.977 N/mm?
Comp Stress @ Mids. 0.064837 N/mm?
Permiss compression 1.5274 N/mm?
Interaction factor 0.40863
DESIGN Deflection 9.1828 mm
SUMMARY Limiting deflection 13.35 mm
Shear stress 0.1527 N/mm?
Permissible shear 0.97625 N/mm?
Bearing stress 0.34611 N/mm?
Permissible bearing 3.3 N/mm?
SCALE 5.21 Office 6148 Proforma 254



CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: RO
Made by: dcb
Date:
Ref No: uldl

Location: FRONT COVERED PORCH - COMMON RAFTER - POINT LOAD CHECK

Timber beam to BS5268-2:2002

Simply supported

A A beam subjected to
/7 000 vertical loads.
| L |
| ]
Beam span LI=4.45m
Distance from left support Le(l)=2.225 m
Dead load {unfactored} Gkc(1L)=0 kN
Imposed load (unfactored) Qkc(l)=0.76 kN
bist. from left support to start ZLau(l)=0 m

Distance from left support to end
Dead load (unfactored)

Tmposed load {unfactored)

Maximum span bending moment
Design shear force

Section design parameters

Design axial load (+ve comp)
Depth of section

Width of section

Eff length for bending about xx
Eff length for bending about yy
Length of bearing

From BS5268-2 Table 18,
Bearing Modification factor
Strength class C24 to Table 8.
Timber service class adopted
Timber service class modification
Duration of loading

Depth factor

Load-sharing modification factor
Modification factor

Lbu{l)=4.45m
Gku(1)=0.19 k¥N/m

Qku{l)=0 kN/m
1.3158 kiNm
Fve'=0.80275
¥
X — - X d
|y
— b —|
Fa=0.496 kN
d=170 mm
b=45 mm
Lex=4450 mm
Ley=2225 mm
1b=50 mm
bearing is < 75 mm from joist end.
K4=1.0
tmclags=2
factor K2=1 as Table 16.
K3=1.25
K71=(300/d)"0.11=1.0645
KB8=1.1

K12={0.5+(1l+eta)*C/2)-{(0.5+ (1+eta) *C/2) "2

-C)~0.5=0.14061

No notches exist at the support

K5=1.0

SCALE 5.21

Office 6148
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CHEDBAR PARISH PAVILION Page: RI1Q

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 08/08/19
Ref No: ul4l

Member: 170 mm x 45 mm
Strength class C24 tc Table 8.
Moisture service class 2

Bending stress 6.0706 N/nm?
Permissible bending 10.977 N/mm?
Comp Stress @ Mids. 0.064837 N/mm?
Permiss compression 1.5274 N/mm?
Interaction factor 0.5986
DESIGN Deflection 12.194 mm
SUMMARY Limiting deflection 13,35 mm
Shear stress ¢.1574 N/mm?
Permissible shear 0.97625 N/mm?
Bearing stress 0.35678 N/mm?
Permissible bearing 3.3 N/mm?

SCALE 5.21 Office 6148 Proforma 254



CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: RI1

Made by: dcb
Date:

Ref No: wul4l

Location: ENTRANCE HALL/WC'S - COMMON RAFTER - UDL'S

Timber beam to BS5268-2:2002

v—m‘-—-
/{/
l

Simply supported
A beam subjected to
vertical loads.

Beam span

Dist. from left support to start
Distance from left support to end
Dead load (unfactored)

Impesed leoad (unfactored)

Maximum span bending moment
Design shear force

Section design parameters

Design axial load (+ve comp)
Depth of section

Width of section

Eff length for bending about xx
Eff length for bending about vy
Length of bhearing

From B55268-2 Table 18,
Bearing Modification factor
Strength class C24 to Table 8.
Timber service class adopted
Timber service class modification
Duration of loading

Depth factor

Load-sharing modification factor
Modification factor

I=4.45 m
Lau(l)=0 m
Lbu{l)=4.45m
Gku{l)=0.16 kN/m
0ku(1)=0.23 kN/m
0.96537 kNm
Fve'=0,B6775

y

|y
F— b —

Fa=0.553 kN
d=170 mm
b=45 mm
Lex=4450 mm
Ley=2225 mm
1b=50 mm

bearing is < 75 mm from joist end.

Ki4=1.0

tmclass=2

factor K2=1 as Table 16.
K3=1.25
K7=(300/d)~0.11=1.0645
K8=1.,1

Ki2=(0.5+(l+eta) *C/2) - ({0.5+(1+eta) *C/2) "2

-C)"0.5=0.14061

No notches exist at the support

K5=1.0

SCALE 5.21

Office 6148
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CHEDDAR PARISH PAVILION Page: RI12

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: (B/08/19
Ref No: uldl

Member: 170 mm x 45 mm
Strength class C24 to Table 8.
Moisture service class 2

Bending stress 4.4538 N/mm?
Permissible bending 10.977 N/mm?
Comp Stress @ Mids. 0.072288 N/mm?
Permiss compression 1.5274 N/mm?
Interaction factor 0.45563
DESIGN Deflection 10.232 mm
SUMMARY Limiting deflection 13.35 mm
Shear stress 0.17015 N/mm?
Permissible shear 0.97625 N/mm?
Bearing stress 0.38567 N/mm?
Permissible bearing 3.3 N/mm?

S5CALE 5.21 Qffice 6148 Proforma 254
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CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: R14

Made by: dcb
Date: 0B/08/19

Ref No: uld4l

Location: CENTRAL SECTION RIDGE BEAM

/1 000
| }
| L 1
Heam span

254 x 146 x 31 UB,
Young's Modulus

Dead load factor
Imposed load factor

Dist. from left support to start )
Distance from left support to end Lbu{l)
)

Dead load (unfactored)
Imposed load (unfactored)
Maximum span bending moment
Design shear force

UNIVERSAL BEAM
DESIGN SUMMARY

Unfactored
end shears

Simply supported steel beam

Calculations are in accordance

with B55950-1:2000.

L=7.1m

E=205 kN/mm?

gamd=1.4
gami=1.6

Lau{l m

0
T.1m
1

It

Gku (1

25.432 kNm
Fv=14.328 kN

.26 kN/m
Qku(l)=1.42 kN/m

254 x 146 x 31 UB Grade 5 275

Maximum shear force
Shear capacity
Max. applied moment
Moment capacity
Buckling resistance
Moment factor (mLT)
Resistance (Mb/mLT)
Unfactored DL defln
Unfactored LL defln
Limiting deflection
DL shear at LHE
LL shear at LHE
DL shear at RHE
LL shear at RHE

14.328
248.89
25.432
108.07
24.238
0.825

26.203
4.6116
5.1972
19.722

kN
kN
kNm
kNm
kNm

kNm
mm
mm
mm

4.473 kN
5.041 kN
4.473 kN
5.041 kN

SCALE 5.21

Office 6148

Proforma 408
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CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: RI16

Made by: dcb
Date:

Ref No: ul4l

Location: VALLEY BEAM - LOWER SECTION

Timber beam to BS5268-2:2002

Simply supported

_A A beam subjected to
/i 000 vertical loads.
| ; |
Beam span L=3.83 m
Dist. from left support to start Lau(l)=0 m

Distance from left support to end
Dead load (unfactored)

Imposed load {unfactored)

Maximum span bending moment
Design shear force

Section design parameters

Design axial lead {(+ve comp)
Depth of secticn

Width of section

Eff length for bending about xx
Eff length for bending about yy
Length of bearing

From BS5268-2 Table 18,
Bearing Mcdification factor
Strength class C24 to Table 8.
Timber service class adopted
Timber service class modification
Duration of loading

Depth factor

Load~sharing modification factor
No notches exist at the support

Lbu{l)=3.83 m
Gku{1)=0.73 kN/m
Qku{1)=0.94 kN/m
3.0621 kNm
Fve'=3.198

Y

|y
b —

Fa=0 kN
d=240 mm
b=T75 mm
Lex=3830 mm
Ley=3830 mm
1p=100 mm

bearing is < 75 mm from joist end.

K4=1.0

tmclass=2

factor K2=1 ag Table 16.
K3=1.25
K7=(300/d)~0.11=1.0248
K8=1.0

K5=1.0

SCALE 5.21

Office 6148

08/08/19

Proforma 254



CHEDDAR PARISH PAVILION

SHARPHAM ROAD

Page: RL7

Made by: dcb

CHEDDAR Date: (08/08/19
Ref No: uldl

Member: 240 mm x 75 mm
Strength class C24 to Table 8.
Moisture service class 2
Bending stress 4.253 N/mm?
Permissible bending 9.608 N/mm?

DESIGN Deflection 7.9751 mm

SUMMARY Limiting deflection 11.49 mm
Shear stress 0.2665 N/mm?
Permissible shear 0.8875 N/mm?
Bearing stress 0.4264 N/mm?
Permissible bearing 3 N/mm?

SCALE 5.21 Office 6148

Proforma 254
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CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: R19

Made by: dcb
Date:

Ref No: uldl

Location: VALLEY BEAM - UPPER SECTION

Timber beam to BS5268-2:2002

Simply supported

A A beam subjected to
/17 000 vertical loads.
| : |
Beam span 1=4.04 m
Distance from left support Le(l)=3 m

Dead load (unfactored)

Imposed load (unfactored)

Dist. from left support to start
Distance from left support to end
Dead load {unfactored)

Imposed load (unfactored)

Maximum span bending moment
Design shear force

Section design parameters

Design axial load {+ve comp)
Depth of section

Width of section

Eff length for bending about xx
Eff length for bending about yy
Length of bearing

From BS5268-2 Table 18,
Bearing Modification factor
Strength class €24 to Table 8.
Timber service class adopted
Timber service class modification
Duration of loading

bepth factor

Load-sharing modification factor
No notches exist at the support

Gkc(2}=0.54 kN
Qkc(1}=1.36 kN
Lau(i)=0 m
Lbu(i)=4.04 m
Gku(1)=0.56 kN/m
Qku(1)=0.63 kN/m
3.5163 kNm
Fve'=3.8147 kN

Y

|y
b —

Fa=0 kN
d=240 mm
b=75 mm
Lex=4040 mm
Ley=4040 mm
1b=100 mm

bearing is < 75 mm from joist end.

K4=1.0

tmelasg=2

factor K2=1 as Table 16.
K3=1.25
K7=(300/d)"0.11=1.0248
K8=1.0

K5=1.0 !

S5CALE 5.21
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CHEDDAR PARISH PAVILION Page: R20

SHARPHAM ROAD

Made by: dcb

CHEDDAR Date: 08/08/1%9
Ref No: ul4i
Member: 240 mm x 75 mm
Strength class C24 to Table 8,
Moisture service class 2
Bending stress 4.8838 N/mm?
Permissible bending 9.608 N/mm?
DESIGN Deflection 10.11 mm
SUMMARY Limiting deflection 12.12 mm
Shear stress £.31789 N/mm?
Permissible shear 0.8875 N/mm?
Bearing stress 0.50863 N/mm?
Permissible bearing 3 N/mm?
SCALE 5.21 Office 6148 Proforma 254
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CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page:
Made by:
Date:
Ref No:

R22

dcb
08/08/19
uldl

Location: CEILING BEAM - ENTRANCE HATLL

i 000
| ]
i L |
Beam span

203 x 133 = 25 UB.
Young's Modulus

Dead load factor
Ymposed load factor

Distance from ieft support
Dead load (unfactored)
Imposed load (unfactored)

Dist. from left support to start

Distance from left support to end

Dead load (unfactored)

Imposed load (unfactored)

DL at centre {unfactored)
Imposed at centre (unfactored)
Maximum span bending moment
Design shear force

Quarter point
Mid-span
Three gquarter point

UNIVERSAL BEAM
DESIGN SUMMARY

Unfactored
end shears

Simply supported steel beam

Calculations are in accordance
with BS55950-1:2000.

I=3.1m

E=205 kN/mm?

gamd=1.4
gami=1.6

Le{l)=1.55 m
Gkc{1}=9.72 kN
Qkc({1)=11.85 kN
Lau(l})=0 m
Lbu{l)=3.1m
Gku{l)=4.06 kN/m
Qku{l)=0.31 kN/m
Gkt {1)=1.98 kN/m
Qkt {1)=0 kN/m
34.BB4 kNm
Fv=28.011 kN

m2=19.714 kNm
m3=34.884 kNm
md=18.714 kNm

203 x 133 x 25 UB Grade S 275

Maximum shear force  28.011 kN
Shear capacity 191.11 kN
Max. applied moment  34.B84 kNm
Moment capacity 70.95 kNm
Buckling resistance  34.905 kNm
Moment factor (mLT) 0.86954
Resistance (Mb/mLT) 40.142 kNm
Unfactored DL defln 2.593 mm
Unfactored LL defln 1.6109 mm
Limiting deflection B8.6111 mm
DL shear at LHE 12.688 kN
LL shear at LHE 6.4055 kN
DL shear at RHE 12.688 kN
LL shear at RHE 6.4055 kN

SCALE 5.2}

QfFfice 6148

Proforma 408
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CHEDDAR PARISH PAVILION
SHARPHAM ROAD
CHEDDAR

Page: R24
Made by: dcb
Date: 08/08/19
Ref No: uldl

Location: CEILING BEAM - CE

NTRAL ENTRANCE AREA

Simply supported steel beam

Calculations are in accerdance
with BS5950-1:2000.

I=3.5m

Iy 00
|
| L |
Beam span

203 x 102 x 23 UB.
Young's Modulus

Dead load factor
Imposed load factor

Dist. from left support to
Distance from left support
Dead load (unfactored)
Imposed load (unfactored)
Maximum span bending moment
Design shear force

UNIVERSAL BERM
DESIGN SUMMARY

Unfactored
end shears

E=205 kN/mm?

gamd=1.4
gami=1.6

start Lau(l)=0 m

to end Lbu(l)=3.5 m
Gku{l)=i.42 kN/m
Qku{1)=0.B4 kN/m
5.1021 kNm
Fv=5.831 kN

203 x 102 x 23 UB Grade 8§ 275
Maximum shear force 5.831 kN

Shear capacity 181.05 kN
Max. applied moment 5.1021 kNm
Moment capacity 64.35 kNm

Buckling resistance 23.202 kNm
Moment factor (mLT) 0.925
Resistance (Mb/mLT) 25.083 kNm

Unfactored DL defln 0.64145 mm
Unfactored LL defln 0.37945 mm
Limiting deflection  9.7222 mm
DL shear at LHE 2.485 kN
LL shear at LHE 1.47 kN

DL shear at RHE 2.485 kN
LL shear at REE 1.47 kN

SCALE 5.21

Office 6148 Proforma 408



3
Sand™

Job Ne; ui41
Sheet No {AJ |
Engiineering Consultants Prepared By pce
Projectt  CHEDDAR PARISH PAVILION Date Aug-19
STRUCTURAL CALCULATIONS Checked
WIND  toAD. L
&ukO/rA Skdpf/’bf,q 0187t 0291 —aL
A | | | |
- P 0-264- o
. : e ) .
N 1500 | Mrsrec iy R wz-o
Wk Ul |
| 037 0375 hethe "

ey

h

0378 ¢cos 32°8°
0 3L m)m

(L)

N2
<o Na
R‘ﬂw

0.559 luw)M v
N 9)\‘)1( mr\i} ¥ foah '{’rbw")ﬁi-

24 J

Bl ws, ¢

o v

Beggars Roost Wedmore Somerset BS28 4XF
Tel 01934 712427 www.sandengineering.co.uk




/ MetSPEC / ®

DESIGN SUITE

MetSPEC14@Copyright 2017
- ~-Metsec Plg- o

Purlin Division

Broadwell Road, Oldbury, West Midlands B69 4HF

Tel: 0121 601 6000 Fax:'0121 601 6111
Email; purlin@metsec.com

Website: hitp://iwww.metsec.com

Sheet No:

Job No.:
Designer:

Date:

156/08/2019

of

Registered Details:-
Sand Engineering
Beggars Roost, Sand,

Wedmore, BS28 4XF

Tel: 01934 712427
david@sandengineering.co.uk

Email:

Fax:

T

Wind Assessment to BS6399-2

Data Entry L
.. Site Altitude __
S “_-_'--'BaSlc Wind 1. Spe d

: ':::_':_'Probablllty Factor(Sp)
o _Slte iD :

20.900
1.000 -

1.000

. ST448535

_'Slde Walls _

-_ ‘Gables -

2700 fm'-
4,800 m

Diagonal Dlmensmn (a)

Roof
Sides

: Gables | 2700

Dynamic Pressure Results

Wlnd Dlrectlon (deg) -

90

2.1.0 .

240

| 270

300

Dlrectlon Factor Sd

078

073

0.74

'._0.93 '

1,00

099

091 | 0.

Topographic:

Location Factor s

o 0.000

0.000

0.000

0 | 0.000

0.000

0.000

0.000 | 0.

Altltude Factor Sa

' 1.0.131'__-

1.018

1.018

11.018

1.018

1.018

1018 |1,

Effectlve

Roof

480

4.80

'1-'.92.

"f.4ao

: -4 80

4.80

14.80

192 [1.

Height

| sides

270

{270

1.08

'270

27’0

| 2.70

2,70

1.08 1.

He(m)' o

| Gable

la.go

480 |4,

11.92

|aso.

14.80

14.80

4.80

192 |1

Terrain & | Roof

11.452 .

1.452 |1

-11.058

1.452

|1.452.

[.547

1148 |10

BUilding - :'. : .. : : 'Es;des

11.308 -

1.308 1.2

1055 113

1.308 .

1.308

1.395

1.148 |1

Factor.Sb

| Gable

1452

1.452

‘11.056.

1452

1.452

1.547

1.148

Roof

Ms.60

15.53 |

15.74

“118.08

19.79

21.28

21.06

19.36

Site Wind
Speed -

Sides

16.60

'1"5.'53

15.74

118.08"

19.79

21.28

21.06

19.36 |1

Vs(m/s)

_ _:-Gable"

-[16.60

15 53

15.74

1 18.08°

19.79

21,28

21.06

19.36

Effective

: _ .:::fRoof

|24.09

2254

|16.63

28.72

30.88

13259 -

22.22 |1

Wind
Speed

| sides

2171

2032ﬁ i

16.63 |

2430

25.89

27.83

129.37

22,22 |18.

Ve(m/s)

Gable

24.09

22. 54

16.63 |

| 26.96

28.72

30.88

32.59

22,22

Dynamic

| Roof

0.356

0.312

0.169 | 0.

| 0445

0.506 .

0.585

0.651

0.303

Pressure q

Sides

0.289

0.253

0.169

{0.362

0.411

0.475

0.529

10.303

{(kN/m?)

Gable

0.356

0.312

QLAL

0.445

0.506

0.585

0.651 .

0.303

Size Effect

Roof .~

0,960

0,960 |

0.950

0.960°

0.960

0.960

0.960

10,950

Factor Cae

Sides ©

‘11.000

1.000

{1000

“11.000

1.000

1.000

1.000

11,000

Gable

11.000

1.000 |1.€

11.000

1.000

1.000

1.000

1.000

11.000
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Wind Analysis to BS6399-2 - Wind Loads for Roofs

DATA ENTRY:-
Width of Bay
Length of Bay
Roof Type

Bay type

2375
Wind

2375

2375

2375

9.500 m Reference Height4.800m
27.000 m Roof Pitch 32.500 deg.
Ridged Duopitch roof

Single bay building

27000

-0.291 § 7

-0,510

9500

Wind
27000

9500

3800
a 22250

NB: All dimensions are in millimetres and wind loads in kN/m?
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e METSEG gateis_te::;ogfezglss.
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Broadwell Road, Oldbury, West Mids. B69 4HF
Tel:0121 601 6000 Fax:0121 601 6111 Tel: Fax:
Email: purlin@metsec.com Email:

Website: http:/fwww.metsec.com

Wind Analysis to BS6399-2 - Wind Loads for Walls

DATA ENTRY:- 3
Short Face 1 or 3 9.500m
Long Face 2 or 4 27.000 m
Reference Face Face 2 (Side)
Reference Height 2700m
Gap Between Buildings 0.000 m
1
Reference Face
27000

27000

2700,

Suction(kN/m?) On Reference Face2

Pressure (kN/m?) On Reference Face = +0.339
Pressure/Suction (kN/m?) On Opposite(Leeward) Face = -0.264
Note: The above loads are not applicable to parapets which must be designed separately.

NB: All dimensions are in millimetres and wind loads in kN/m2
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Wind Assessment to BS6399-2

| Reference Height (Hr) . =

Roof = 4800 m

~ Side Walls 2700  m__ -
Gables = 4800 = m

out Domihént_o,b_éﬁing_ .
e m? R

0000
0200

Cpi

Size Effect Factors For Cpi

Wind Directiol deg) i 80 | 120 150 10°] 240

60 270

v o 300 | 330
Size Effect Factor: IR R
Cai(Roof) =

0.824 |0.788 |0.824 [0.824 - |0,

24 |0.824 |0.824 [0.788 |0.788
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DESIGN SUITE Job No.
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/BUILDING PRODUCTS!
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LIMITED
Broadwell Road, Oldbury, West Mids. B69 4HF
Tel:0121 601 6000 Fax:0121 601 6111 Tel: Fax:
Email: purlin@metsec.com Email:

Website: http://www.metsec.com

Wind Analysis to BS6399-2 - Wind Loads for Roofs

DATA ENTRY:-
Width of Bay

Length of
Roof Type

Bay type

Wind

Bay

2375

2375

2375

2375

3780

960

3750

9.500 m Reference Height4.800m
27.000 m Roof Pitch 32.500 deg.
Ridged Duopitch roof

Single bay building

27000
0.399
0,389 | l
0.618 o618
9500
9500

H 22250

NB: All dimensions are in millimetres and wind loads in kN/m?



Job No: u141
sand Sheet No WPl
Engineering Consultants Prepared By 'DCB
Project  CHEDDAR PARISH PAVILION Date Aug-19

STRUCTURAL CALCULATIONS Checked
LJ IND PO STS

ﬁ%niwb L)b
'erwta end |

mm = zzm X & b (0357+ o. 264) us)\.\
= .366 LM | o
Rw\ - 5 don x 4%(0 287+ 0 24!)uum’x San 32°5°
= 7.4% | L
L_ch:wL fer ’)od = =87 et
.N_\—' |4« 1095 = |58 bt e
B 5-57
- wa}r S;{» 97
_/L 7
15y 152k 30 Yy <  § = Bbuw- Ok
| 'Mr<= 4S5 WN Ol -
 USE 1524152 x 30 OC
OIE 3350 % 350« 15 BASE PLATE

\mvym ym .

FNS MLIO RESIN ANCHORS

Beggars Roost Wedmore Somerset B528 4XF
Tel 01934 712427 www.sandengineering.co.uk




CHEDDAR PARISH PAVILION Page: WP2

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 0B/08/19
Ref No: ul4l

Location: WIND POST BASE PLATE

Unstiffened column slab base

Calculations are in accordance with 'Joints in Steel Construction
Moment Connections' published by The Steel Construction Institute.

)¢
— ne —| N
0 | 0 |
e L
- | I tp o] | o
} hp I . -
|
ELEVATION PLAN
Axial load ({(+ve compression) N=1 kN
Moment about X-X axis M=15.18 klNm

Shear on the base in Y direction Fy=7.8 kN

152 x 152 % 30 UC.

Length of baseplate hp=350 mm
Breadth of baseplate bp=350 mm
Edge distance to bolt centre line k=50 mm
Strength of concrete fecu=15 W/mm?
Assumed weld size sw=6 mm
Selected baseplate thickness tp=15 mm

Total number of bolts to be used n=4

Assumed diameter of bolt bd=20 mm

Overall embedded depth Lo=200 mm

Assumed cover to reinforcement cv=0 mm

tension reinforcement Asp=0 %

Selected fillet weld size sw=8 mm

Web welds

Length of web weld Lwv=2*dc=24"7.2 mm

Weld force per mm Fyw=Fy*10"3/Lwv=31.553 N/mm
Weld size required sww=Fyw/ (0.7*pw)=0.20489 mm
Selected fillet weld size sfw=6 mm

SCALE 5.21 Office 6148 Proforma 421



CHEDDAR PARISH PAVILION Page: WP3

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 08/08/19
Ref No: uldl

SUMMARY
BASEPLATE Size 350 mm x 350 mm x 15 mm
REQUIREMENTS Grade S 275 steel
Edge distance 50 mm
Number of BE.D. bolts 4
Diameter of bolts M 20
Grade 8.8
Overall embedded depth 200 mm
Anchor plate size:
100 mm x 100 mm x 15 mm
Concrete/grout {fcu) 15 N/mm?
WELDS
TENSION Fillet weld 6 mm
Contact areas on the baseplate and
column are machined to give a tight
bearing contact.
The specified tension weld will be
used for both flanges.
WEB Fillet weld 6 mm

Bcs“/:_ o) Ou)f F«:‘rt_‘Q_

Use RALSL R-hkem i MI6

HO®R  wniTH 110 wun EMBED MENT
DES(UN  TENS(ON  RESISTANCE
A75 we IN cTofz5

SCALE 5.21 Office 6148 Proforma 421
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CHEDDAR PARISH PAVILION Page: F3

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 08/08/1%
Ref No: uldl

Location: GROUND BEAM B

|
| L {

Elastic modulus E=28E6 kN/m?

Beam span =5 m
Inertia about major axis I=3.42E-3 m*
Dead load factor gamd=1.4
Live load factor gami=1.6

All loads are positive downwards, reactions are positive upwards,
sagging moments are positive.

Lc DLc Characteristic dead point load

I i LLc Characteristic live point load

Distances are measured

= n from left hand support
Distance from left support Le{l)=1.25m
Characteristic dead load DLc(1)=21.52 kN
Characteristic live load LLc (1)=0 kN
Distance from left support Lo(2)=4.5m
Characteristic dead load DLc(2)=21.520 kN
Characteristic live load LLe{2)=0 kN
Lbu
I { DLu Characteristic dead UDL
Lau Liu Characteristic live UDL
——-
l Distances are measured
[ | |

from left hand support
Dist. from left support to start Lau(l)=0 m

Distance from left support to end Lbu{l}=5 m

Characteristic dead load DLu({l)=29.93 kN/m
Characteristic 1ive load LLu(l)=18.5 kN/m

BMs at 20th points, from left to right (sagging is positive)

0 48.857 83.244 133.16 i668.61 199.58
218.57 233.09 243.13 248.7 249,81
246.44 238.61 226.31 209.34 188.3
162.59 132.41 97.763 51.116 0

Factored maximum span bending moment 249.81 kNm
{the factors are 1.4 & 1.6 )

End shears

Shear force at left hand end

204.36 kN
Shear force at right hand end 213.4 kN
Unfactored dead shear at LHE 93.117 kN
Unfactored live shear at LHE 46.25 kN
Unfactored dead shear at RHE 995,573 kN
Unfactored live shear at RHE 46.25 kW
SCALE 5.21 Office 6148 Proforma 606
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Midspan deflections

Unfactored dead load deflection
Unfactored live load deflection
Total dead & live deflections

Span:defln ratio for dead load
Span:defln ratio for live lecad
Span:defln ratio for total load

0.0031191 m
0.0015722 m
0.0046513 m
1603

3180.3
1065.8
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CHEDDAR PARISH PAVILION Page: T6

SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 0B/08/19
Ref No: uldl

Location: RC GROUND BEAM B

Bending in rectangular beams with optional calculations for shear,

lap lengths, bar curtailment & limiting span/effective depth ratio

a' —b—]
Calculations are in accordance with —_ ——
Clause 3.4.4.4 of B58110: Part 1 and —
thus assume the use of a simplified

rectangular concreste stress-block and

that the depth to the neutral axis is
restricted to 0.5%d.

Design to BS58110{1987) with partial safety factor for steel gammaS=1.15
Ultimate BM before redistribution Mbef=249.81 kNm

Beam being analysed is considered as non-continuocus.

Characteristic concrete strength fcu=30 N/mm?

Max.aggregate size (for bar spc) hagg=15 mm

Char.strength of long'l bars fy=500 N/mm?
Longitudinal reinforcement is high-yield steel.
Diameter of tension bars dia=25 mm
Diameter of link legs dial=8 mm
Char.strength of link steel fyv=500 N/mm?
High-yield steel shear reinforcement.

Nominal concrete cover cover=50 mm
Overall depth of section h=450 mm
Effective depth of section d=379 mm
Breadth of section b=450 mm

Longitudinal reinforcement

TENSION Characteristic strength 500 N/mm?
REINFORCEMENT Diameter of bars 25 mm
SUMMARY Number of bars 5
arranged in a single layer.
Cover to all steel 50 mm

Area of steel required 1833.4 mm?
Area of steel provided 2454.4 mm?®
Percentage provided 1.212 %
Weight of steel provided 19.267 kg/m
Max.permissible spacing 188 mm
Link size assumed 8 mm

Check on span/effective depth ratio

Basic ratio for simp.-sup.beanm bs'd=20 see Table 3.9

As applied-moment factor M'bd2=M*1000*1000/ (b*d"2)=3.8647 N/mm?

Mod. factor for tension steel from

equation 7 {Table 3.10) mod£f1l=0.55+(477-£s)/(120% (. %+M'bd2))
=0, 94878

SCALE 5.21 Office 6148 Proforma 73
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SHARPHAM ROAD Made by: dcb

CHEDDAR Date: 08/08/19
Ref No: wuli4il

Mod. factor for no comp.steel mod£f2=1

Maximum permissible

span/effective-depth ratio ps'd=bs'd*modfl*modf2=18.976

Span of beam (see Cls.3.4.1.2-4) span=b m

Actual span/effective-depth ratioc as'd=1000*span/d=13.193

As this does not exceed 18.976, this is Acceptable,

Shear reinforcement

Shear calculations are in ]
accordance with Clauses 3.4.5
of Code Support 4

Location for shear calculation: AWAY FROM SUPPORT

Rffective breadth for shear bv=450 mm
Shear force due to ultimate load V=213.4 kN
Distance from support av=2000 mm

No.of tension bars effective at section nbars=5
As bv exceeds 350 mm note the conditions in Clause 3.4.5.5:

Fwnuanwu4<ﬂm Design section

1)} that no longitudinal bar should be mors than 150 mm from a

vertical leg, and

ii) (because bv exceeds d}, that the transverse spacing of the
legs must not exceed the effective depth d ( i.e. 37% mm ).

Number of legs to be provided nlegs=3

Proposed spacing sv exceeds 0.75*%d= (.75%379% =284.25 mm
Reset link spacing to limiting value of 280 mm (rounded}.
Chosen 1link spacing sv'=250 mm

Use 8 mm links ( 3 legs ), spaced at 250 mm ctrs.along beam.

When detailing steel, watch carefully the requirements of C1.3.4.5.5.

SHEAR Characteristic strength 500 N/mm?

REINFORCEMENT Diameter of links 8 mm

SUMMARY Number of legs 3
Spacing 250 mm

Approx.weight of links  3.3001 kg/m

SCALE 5.21 Office 6148
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Location: GROUND BEAM C

™ ™
|
| L }

Elastic modulus

Beam span

Inertia about major axis
Dead lecad factor

Live lcad factor

All loads are positive downwards,
sagging moments are positive.

Lc DLc Characteristic

| |

| ¢ LLc Characteristic

Distance from left support
Characteristic dead load
Characteristic live load

Lbu
| | pLu
T.au LLu
| |

E=2BE6 kN/m?

L=3 m

I=0.00342 m*

gamd=1.4

gami=1.6

reactions are positive upwards,

dead point load
live point load

Distances are measured
from lefi hand support
Le{l)=1.9 m
DLc(1)=93.12 kN
LLc{l)=46.25 kN

Characteristic dead UDL
Characteristic live UDL

Distances are measured
from left hand support

Dist. from left support to start Lau{l)=0 m

Distance from left support
Characteristic dead load
Characteristic live load

to end Lbu(l)=3 m

DLu (1)=20.37 kN/m
LLu{l}=3.96 kN/m

BMs at 20th points, from left to right (sagging is positive)

0 22.718 44 .771
124.9 142.97
176.77 160.246
86.405 65.98

Factored maximum span bending moment 192.49 kim

(the factors are 1.4 & 1.6 )

End shears

Shear force at left hand end
Shear force at right hand end

Unfactored dead shear
Unfactored live shear
Unfactored dead shear
Unfactored live shear

at LHE
at LHE
at RHE
at RHE

65.98 166.05
i60.26 192.49
142.97 106.05
44.771 0

154.46 kN
154.46 kN

T7.115 kN
29.065 kN
77.115 kN
29.065 kN

SCALE 5.21

Office 6148
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CHEDDAR Date: 08/08/19
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Midspan deflections

Unfactored dead load deflection 0.77133E-3 m
Unfactored live load deflection 0.31529%E-3 m
Total dead & live deflections 0.0010866 m
Span:defln ratio for dead leoad 3889.3
Span:defln ratic for live load 9515
Span:defln ratio for total load 2760.8

SCALE 5.21 Office 6148 Proforma 606
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SHARPHAM ROAD Made by: dch

CHEDDAR Date: 08/08/19
Ref No: uldl

Location: RC GROUND BEAM C

Bending in rectangular beams with optional calculations for shear,

lap lengths, bar curtailment & limiting span/effective depth ratio

d'— b— b —|
Calculations are in accordance with — = :
Clause 3.4.4.4 of BSB110: Part 1 and et
thus assume the use of a simplified

rectangular concrete stress-block and

that the depth to the neutral axis is
restricted to 0.5*d.

Design to BS8110(1897) with partial safety factor for steel gammaS5=1.15
Ultimate BM before redistribution Mbef=182 kNm

Beam being analysed is considered as non-continuous.

Characteristic concrete strength £fecu=30 N/mm?

Max.aggregate size {(for bar spc) hagg=15 mm

Char.strength of long'l bars fy=500 N/mm?
Longitudinal reinforcement is high-yield steel.
Diameter of tension bars dia=20 mm
Diameter of link legs dial=8 mm
Char.strength of link steel fyv=500 N/mm?
High-yield steel shear reinforcement.

Nominal concrete cover cover=50 mm
Overall depth of section h=450 mm
Effective depth of section d=382 mm
Breadth of section b=600 mm

Longitudinal reinforcement

TENSION Characteristic strength 500 N/mm?
REINFORCEMENT Diameter of bars 20 mm
SUMMARY Number of bars 5
arranged in a single layer.
Cover to all steel 50 mm

Area of steel required 1269.2 mm?
Area of steel provided 1570.8 mm?
FPercentage provided 0.58178 &
Weight of steel provided 12.331 kg/m
Max . permissible spacing 174 mm
Link size assumed 8 mm

Check on span/effective depth ratio

Basic ratic for simp.-sup.beam bs'd=20 see Table 3.9

As applied-moment factor M'bd2=M*1000*1000/ {b*d"~2)=2.1929 N/mm?

Mod.factor for tension steel from

equation 7 (Table 3.10) modf1=0.55+(477-£s5) / (120* (.9+M'bd2) )
=1.1095

SCALE 5.21 Qffice 6148 Proforma 73
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Mod. factor for no comp.steel modfz=1
Maximum permissible
span/effective-depth ratio ps'd=bs'd*modfl*modf2=22.191

Span of beam (see Cls.3.4.1.2-4) span=3 m
Actual span/effective-depth ratic as'd=1000*span/d=7.8534
As this does not exceed 22.191, this is Acceptable.

Shear reinforcement

Shear calculations are in [
accordance with Clauses 3.4.5
of Code Support A :

F——av———{<—— Design section

Location for shear calculation: AWAY FROM SUPPORT

Effective breadth for shear bv=600 mm
Shear force due to ultimate load V=154.5 kN
Distance from support av=2000 mm

No.of tension bars effective at section nbars=bh
As bv exceeds 350 mm note the conditions in Clause 3.4.5.5:
i} that no lengitudinal bar should be more than 150 mm from a
vertical leg, and
ii) (because bv exceeds d), that the transverse spacing of the
legs must not exceed the effective depth d ( i.e. 382 mm }.

Number of legs to be provided nlegs=3
Chosen link spacing sv'=250 mm
Use B mm links { 3 legs ), spaced at 250 mm ctrs.along beam.

When detailing steel, watch carefully the requirements of Cl.3.4.5.5,

SHEAR Characteristic strength 500 N/mm?

REINFORCEMENT Diameter of links 8 mm

SUMMARY Number of legs 3
Spacing 250 mm

Approx.weight of links 3.8919 kg/m

SCALE 5.21 Office 6148 Proforma 73
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Ref No: ul4l

Location: RC GROUND BEAM D

Bending in rectangular beams with optional calculations for shear,

lap lengths, bar curtailment & limiting span/effective depth ratio

d' b— b —]
Calculations are in accordance with — m ;
Clavse 3.4.4.4 of BSB110: Part 1 and — (o) {o)
thus assume the use of a simplified A's
rectangular cencrete stress-bleck and
that the depth to the neutral axis is
restricted to 0.5%d,

Design to BS8110(1997} with partial safety factor for steel gammaS=l.15
Ultimate BM before redistribution Mbef=80.39 kNm

Beam being analysed is considered as non-continuous.

Characteristic concrete strength fcu=30 N/mm?

Max.aggregate size {for bar spc) hagg=15 mm

Char.strength of long'l bars fy=500 N/mm?
Longitudinal reinforcement is high-yield steel.
Diameter of tension bars dia=16 mm
Diameter of link legs dial=8 mm
Char.strength of link steel fyv=500 N/mm?
High~yield steel shear reinforcement.

Nominal concrete cover cover=50 mm
Overall depth of section h=450 mm
Effective depth of section d=382 mm
Breadth of section b=450 mm

Longitudinal reinforcement

TENSION Characteristic strength 500 N/mm?
REINFORCEMENT Diameter of bars 16 mm
SUMMARY Number of bars 4
arranged in a single layer.
Cover to all steel 50 mm

Area of steel required 509.5 mm?
Area of steel provided 804.25 mm?
Percentage provided 0.3971e %
Weight of steel provided 6.3133 kg/m
Max.permissible spacing 222 mm
Link size assumed 8 mm

Check on span/effective depth ratio

Basic ratio for simp.-sup.beam bs'd=20 see Table 3.9

As applied-moment factor M'bd2=M*1000*1000/ (b*d"2)=1.2242 N/mm?

Mod. factor for tension steel from

equation 7 (Table 3.10) modf1=0.55+(477-fs)/(120* (.9+M'bd2)}
=].5928

SCALE h.21 Office 6148 Proforma 73
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Ref No: uldl

Mod.factor for no comp.steel mod£2=1
Maximum permissible
span/effective-depth ratio ps'd=bs'd*modfi*modf2=31.857

Span of beam (see Cls.3.4.1.2-4) span=3 m
Actual span/effective-depth ratioc as'd=1000*span/d=7.8534
As this does not exceed 31.857, this is Acceptable.

Shear reinforcement

Shear calculations are in |
accordance with Clauses 3.4.5

of Code Support A :
|—umav———{4—— Design section

Loecation for shear calculation: AWAY FROM SUPPORT

Effective breadth for shear bv=450 mm
Shear force dues to ultimate lecad V=107.19 kN
Distance from support av=2000 mm

No.of tension bhars effective at section nbars=4
As bv exceeds 350 mm note the conditions in Clause 3.4.5.5:
i) that no longitudinal bar should be more than 150 mm from a
vertical leg, and
ii) (because bv exceeds d), that the transverse spacing of the
legs must not exceed the effective depth d ( i.e. 382 mm ).
Number of legs to be provided nlegs=2
Chosen link spacing sv'=200 mm

Use 8 mm links (two legs), spaced at 200 mm centres along beam.

When detailing steel, watch carefully the requirements of C1.3.4.5.5.

SHEAR Characteristic strength 500 N/mm?

REINFORCEMENT Diameter of links 8 mm

SUMMARY Number of legs 2
Spacing 200 mm

Approx.weight of links 2.7935 kg/m

SCALE 5.21 Office 6148 Proforma 73



