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1.0 Design Philosophy

The design of the structural elements will be carried out in such a way to limit the impact of the
structural works on the existing building construction and that of the neighbouring properties.

Deflection Limits

Beams supporting existing masonry = span/500 Total Load
Beams supporting new structure = span/360 Live Load
= span/200 Total Load

Scope of Works

The existing building is located within the High Street at Odiham, where the majority of buildings
are listed

The premises is a Grade Il Listed building, dating from the 18" and 19'" century. Some
architectural detailing internally is of the 20%" century

There is a mixture of consented and unconsented works that appear to have occurred at various
points in time

Current works will convert the current ground floor single retail unit into two units with central
separating corridor. To the rear, the current ground floor retail (storage ?) is converted into a flat,
and the first floor is reconfigured to provide two flats

Structural implications are as follows

1.Ground floor retail area, stripping back of casings to the two main support piers . Opening up has
been carried out to verify the structural arrangement, and NO structural modifications proposed ;
works are cosmetic only to reduce intrusion into corridor and retail unit 1

2.Timber beam, steel beam and flitch beam support at ground floor ceiling and 1* floor ceiling

levels above various new openings in existing walls. The supporting beams bear onto either
existing masonry walls or new timber support posts.

Bearing Pressures

Current works do not involve any new foundations, or changes that require foundation capacities
to be checked , therefore the information presented below is ‘for information’ only
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An assumed conservative bearing pressure of 150 kPa will be used in any future foundation design
or assessment.

From the BGS information the local geology is confirmed as being silt, silty chalky clay , and stiff
weathered Grade IV chalk at approx. 2m below egl . Hence the current basement walls and

foundations should be bearing onto the chalk.

Temporary Works

The temporary works for the project is the responsibility of the contractor.

Existing Masonry

Existing masonry is to be assessed in accordance with guidance given in CIRIA Report 111 ie, for
UNFACTORED LOADS

i) Basic brick compressive strength = 0.42 N/mm2

ii) Enhancement under bearings = 1.5

iii) Therefore padstones to be sized on the basis of a bearing stress of
(0.42 x 1.5 =) 0.63 N/mm2
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Loadings (Service Loads SL)

Flat Roof

Dead Loads

Felt and chippings
Boards and joists
Ceiling

Services

Total Dead Load

Imposed Load

Pitched Roof
Dead Loads
Slate and felt
Boards and joists
Ceiling

Services

Total Dead Load

Imposed Load Roof (maintenance)
Imposed Load Ceiling
Total Imposed Loading

Timber Floors
Dead Loads
Boards and joists
Ceiling

Services

Total Dead Load
Imposed Load

Partitions (on plan)

Beam & Block Floors
Dead Loads

Screed

Floor swt

Services

Total Dead Load
Imposed Load

Walls Loads (on elevation)

Stud Partions

215 Brickwork + Plaster
330 Brickwork + Plaster
450 Brickwork + Plaster

0.45 kN/m?
0.20 kN/m?
0.20 kN/m?
0.15 kN/m?
1.00 kN/m?

0.75 kN/m?

0.30 kN/m?
0.25 kN/m?
0.25 kN/m?
0.15 kN/m?
1.00 kN/m?

0.75 kN/m?
0.25 kN/m?
1.00 kN/m?

0.35 kN/m?
0.25 kN/m?
0.20 kN/m?
0.80 kN/m?
1.50 kN/m?

0.60 kN/m?

1.80 kN/m?2
3.50 kN/m?
0.30 kN/m?
5.60 kN/m?
1.50 kN/m?

0.70 kN/m?
5.30 kN/m?
7.40 kN/m?
10.10 kN/m?
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Project Project No.
108 HIGH STREET ODIHAM J002241
o Y GREEN
G- el i Calculations by Checked by Sheet No.
Fo N EH
Element Date
Beam 1- B1 MARCH 2022
Analysis .
B ) Choose steel section: i Simply su;ﬁrled beam
[ — =TTIFE
[Span(m) [ 0.900 | [7gx0axs v @ us l Désign Statis capacity
= ouc ratio
| Load Factors ORS) Vertical shear PASS 0.02
Dead 1.4 E (N/mm?) | 205000 Moment PASS 0.01
Imposed 1.6 Ix (em®) 1356 OQPEC Buckling PASS 0.01
B Deflection PASS 0.00
e - .
LOADING | Dead | Imposed | Position | Length |
| kN kN m m
uDL 2.26 0.98 - - !
Point load | | !
Pointload | 5 | H
Point load | | ;
\Point load | - i b}
Partial UDL | | o
Partial UDL | | | 0
[ ~ RESULTS ' REACTIONS (UNFACTORED) Bending Moment Diagram
Max. deflection (mm) . Dead | Imposed
F l icile u . | :
_M e ) & imposed | Total . kN kN 3
. kNm | kN only load LHS 1.10 044, ; ;
0.51 2.25 0.00[ -001 RHS -1.10]  -0.44] m ]r
: 10 |mml'h\-. 5
Design 4 B
- L — —_——— 4 4
Design Strength | | Shear Capacity | 2 ...
py Nfmm? | 275 | | Area | capacily . i
® grade 5275 | A, | P, ‘ . =
L ram
| section classification Chgrada 8255 mm?> | kN fenrkoeslings
| Plastic 8534 | 140.82 |e423 n
" o 1]
; Position | Moment Fv M., Unity 0
Moment Capacity o T N KNm Factor | o \\ //
Maximum Moment 0.450 0.51 0.00 47.03 0.01 | o S 7
|Critical section | 0.450 0.51 0.00 47.03 | 0.01 | 0 = i
: ; * low shear 0 o
Lateral torsional buckling 0
|_Equivalent Uniform Moment | kNm | Z(cm?) | 153 Deflection Diagram
|Maximum moment Ma 0._51 8, (cm?) _171 |
|Uniform factor m 1.00 |
\?uck!lng moment Mpar 0.51 |a4372
Slenderness Ratio ,t o.8.24/limiting slenderness e | 3431
Effective length radius of |slendemess o 43.7.6 correclion factor n | 1.0
f. factor Le gyration _ J [buckling parameter u D@i
m m ry (cm) L [torsional index x 226
0.900 |1.2L+2D| 1436 | 237 60.57 |a.437s8 o825 (9) slenderness factor [ v 0.926
i o. B.2.5/equivalent slenderness At | 49.82
Deflection ol B.2.3 Perry coefficient et | 0.109
i Deflection Limits Allowable Plastic moment capacily M, 47.03
| span/deflection ratios mm | ¢1.8.2.2| Elastic erilical moment Me 139.41
|Imposed Loads 360 25  |wabes Buckling index ¢ 100.78
Total Loads] 200 45 | ] _
asz1Buckling capacity | M, | 40.?ﬂ
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108 HIGH STREET ODIHAM J002241
G'.'-.I L STRuCY Calculati Sheet N.
) — ; alculations by PB Checked by 1ee SL
Element Date
BEAM 1-B1 TIMBER ALTERNATIVE MARCH 2022
[Span (m) 0.900 [N® sections 2 [Class | Cza |
[Bearing (mm)| 75 | [Depthh | 150 |Breadthb| 47 | ] ___ Simply supported beam
Min. value (o calculate L4 . Capacity
i | ServiceClass | Class 2 | nggn Status ratio |
Ler (M) | 0.975 . Load duration Long-term Moment | PASS 0.12
ly(em*) | 2644 | Load sharing system No | [Shear __PASS 022 |
_ . Bearing PASS | 0.11
LoADING | Dead [Imposed| Position | Length | Deflection PASS | 0.08
| kN kKN [ m m Lateral stability NoReq. | N/A
uDL 226|098 - .
Pointload | I
Point load - 5 =
Pointload | = 0 |
Point load - g
|Partial UDL | g
Partial UDL | 0
o4
RESULTS | REACTIONS (UNFACTORED) 2
' Max. deflection (mm) | Dead | Imposed Bending Moment Diagram
M , eyl 'Bending | Shear : KN | kN
| kNm ‘ kN | Moment |Deflection| LHS 113 0.48 2
0.39 161 | 018 | -007 | RHS 143 048 : ”"
L 1
Design B _ _ 0 [ <y
Ko | Serviceclass | Class2 | 100 | A
Ka Load duration Longterm | 1.00 ; __
Ky Bearing factor NIA | 1.00 -2
K Modification  |Ks |  Nolched end effect NA | 100 Shear Force Diagram
Factors Ks | Form factor Rectangular|  1.00
K7 Depth factor 72<h= 300| 1.08 0
0
Kg Load-sharing system 2 pieces | 1.1(_) - g AN 7
IKq Meodulus mod. factor | 2pleces | 1.14 ¢ \\ //
S—— P . —x 7
| Bending Stress | Capacity Ratio = 0/ Om.asmy 0.12 9 N =
Section Modulus | Z (cm®) =bh*/6 | 3525 : e
Applied bending moment Mpax (KN m) 0.39 0 R
T = —= = ~kaw | eflection Diagram
|Applied bending stress | Oman=Muae! 2 | 111 ] (Bending Deﬂacﬂon]
Permissible bending stress | Omadm = Om.gu KalaKeh7Kg 8.90
!' Shear Stress Capacily Ratio = T,/ Togmy 022 | Lateral Stability |
Applied shear force |Fy.max (KN) 1,61 Depth-to-breath | h/b .16
\Applied shear stress 1, =3/2 (F, / bh) 0.17 MAX applicable From table | 2
[Permissible shear stress Toamn = Tou KoKaKsls 0.78 | |
Bearing Stress | Capacity Ratio = Geapp/ Geagmpp | 0.11
Applied load (MAX Reaction) Fy.mex (KN) at either end 1.61 No fateral support required
Applied bearing stress Ocopo=(Fy/bby,) | 023 | ,
Permissible shearing stress Ocadmpp = Tcgpp KoKasKg | 2.09
Deflection Capacity Ratio = Agu / Aagm 008 | N
Modulus of Elasticity Non load sharing; use E.min * K9 8208
Deflection |Bending Moment | 0.18 . 0.24
(mm)  |Shear Deflection 0.07 - '
Permissible deflection Bogm = 0.3 % Loy 293 |
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Project Project No.
108 HIGH STREET ODIHAM J002241
Calculations by PB Checked by Sheet No. g2
Element Date
Beam EB1 - EXISTING LOADS MARCH 2022

Analysis

Choose steel section:

Simply supported beam

'Span(m) | 2.900 | [7exi0x10 W @ uB Desiin Stats capacity
ouc - el ratio
| Load Factors Vertical shear PASS 0.11
Dead | 14 E (Wmn)| 205000] O Moment PASS | 024
Imposed | 16 | Ix (cm®) 1356| OPFC Buckling | PASS | 0.57
' ' Deflection | PASS | 0.16
LOADING Dead | Imposed | Position | Length | B
kN kN m m
ubL 2 &7s - | - 12
Point load ] [ by
Point load | -] :
Point load ¥
Point load ; 5 2]
Partial UDL 1.56 0 0.900 2.000 0
PatialUDL | | i ] 2
~ RESULTS B | REACTIONS (UNFACTORED) Bending Moment Diagram
: Max. deflection (mm Dead | Imposed
M | Bymas Imposed | To{ta_l_ l[ KN FI'CN 0
kNm kN | only | load | LHS 4.25 544 R
11.38|  -16.00 -1.24  -237] RHS -5.21 -544] " mﬂ‘
: 3 N
Design 2 ““-lﬂum
| Design Strength | | Shear Capacity | 10
by Nfmm* | 275 Area | capacity I;i_ e e e _
® grade S275 A, | P, )
| section classification O grade 5355 mm? kN Shear Force Diagram
Plastic 853.4 140.82 |a.423 .
— 1]
p Position | Moment Fv Moy Unity N
_Mfa_ment Capacity 7 N KN KNm Factor ) \\\ //
Maximum Moment 1498 | 11.38 | 0.00 47.03 | 0.24 ol N P
Critical section 1498 | 11.38 | 024 | 47.03 | 0.4 Q N T
Lateral torsional buckling ST % e
Equivalent Uniform Moment kNm | Zy(cm®) | 153 Deflection Diagram
Maximum moment Ma 11.38 | S, ([cm?) 171
Uniform factor m | 1.00 -
Buckling mament Myar 11.38 |d.43r2
Slenderness Ratio | ot B.2.4/limiting slenderness T 34.31
Effective length radius of | slenderness| ¢.4.3.7.6,correction faclor n 1.00
L factor Le gyration ' buckling parameter u 0.888
m m ry {cm) » torsional index % 226
2.900 1.2L+2D | 3.836 2.37 161.84 |a.437s cl.B.2.6 (d) Slenderness factor v 0.728
Deflecti . B.2,5/equivalent slenderness n it ]—10_450_'
Secton o. B.2.3| Perry coefficient Ty 0.492
| Deflection Limits Allowable Plastic momenl capacily M, 47.03
span/deflection ratics mm ol. B.2:2|Elastic crilical moment Me 31.62
Imposed Loads 360 - 8.1 iabes Buckling index 8 47.10
Total Loads| 200 145 |
aeziBuckling capacity | M, | 20.05




Project Project No.
108 HIGH STREET ODIHAM J002241
- W GREEN
G. = STRUCTURAL Calculations by - Checked by Sheet No. cta
Element Date
Beam EBI - REVISED LOADS MARCH 2022
Analysis Choose steel section: = Simply supported beam
|Span (m) | 2.900 | [178x102x19 W @us Design Status capacity
ouc ratio
Load Factors O RS Vertical shear PASS | 0.2
Dead 1.4 E (N/mm?) | 205000 Moment PASS 0.26
Imposed 1.6 % (cm*) 1356 OPFC Buckling PASS 0.62
N Deflection | PASS | 0.18
LOADING Dead | Imposed | Position | Length _
| kN kN m m
UL . 2| 378 - : >
Point load } B o
Point load 141 0.44 0.900, - 8 %
Point load ] ) &
Point load - | ; l
Partial UDL 1.56 0|  0.900] 2.000] i
Partial UDL | 2
RESULTS REACTIONS (UNFACTORED) | Bending Moment Diagram
| Max. deflection (mm Dead | Imposed
el el Imposed To(lal : _ KN | il)(N | =
kNm kN only load LHS 5.00 5.74]
12.39] -16.70, _ -1.31|  -2.60] RHS 556 5571 mm I
] - é (M.
Design 5
Design Strength | Shear Capacity 10 WMHM
|py Nfmm?# | 275 Area | capacily Pl il ]
@ grade S275 A, P, :
~ e O grade S355 TN Shear Force Diagram
Plastic | 853.4 140.82 |[d.423 5
(i)
... | Position | Moment Fv Mex | Unity 4
Moment Capacity = e N S| Factor ¥ ‘\\?\ __.--/"///
Maximum Moment 1.402 12,39 0.00 47.03 0.26 2 N 7
Critical section | 1.402 12.39 0.15 47.03 | 0.26 2 ey =
. n * low shear 3
Lateral torsional buckling %
Equivalent Uniform Moment kNm Z.(em) | 153 Deflection Diagram
Maximum moment | Ma 1239 Sc(cm?) | 171
Uniform factor | m 1.00 | - o
Buckling moment | My 12.39 |a.4s72
Slenderness Ratio ¢l.8.24/limiting slenderness Mo 34.31
Effective lenglh radius of |slenderness ¢l. 4.3.7.6, correclion factor n 1.00
L factor Le gyration _ buckling parameter | u 0.888|
m m ry (cm) % torsional index ® 226
| 2.900 1.2L+2D | 3.836 2,37 161.84 |o.4a7s ol.B.2.5(d), Slenderness factor v 0.728
= d.B.25 equivalent slenderness Iy 104.60
Deﬂecllon B , el 913" Perry coefficient Mt w
Deflection Limits Allowable Piastic moment capacity M, 47.03
| span/defiection ratios mm cl.B.2:2 Elastic critical moment Me 31.62
{Imposed Loads 360 8.1  |ubes Buckling index ¢u 47.10
Total Loads] 200 14.5 _
o.s21Buckling capacity | M, |  20.05
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Project Project No.
108 HIGH STREET ODIHAM J002241
<Y GREEN
G = STciu Calculations by PB Checked by Sheet No. o3
Element Date
Beam 1- B2 MARCH 2022
Aniiysis Choose steel section: Simply supported beam
Span (m) 1.350 | |203x203x45 - QOus Design Status capa_clty
e ®uc = ratio
Load Factors Vertical shear PASS 0.15
Dead | 14 E(Wmwd)| 205000 OR Moment | pAss | o041 |
Imposed 1.6 Ix (em®) 4568| OFPFC Buckling PASS 0.11
: | A Deflection PASS | 0.07
LOADING.— Dead J Imposed | Posilion | Length | -
g kN kN m m |
UDL 25.7 2.3 - = | i
Paint load | y | 1; = I
Point load - 10
Point load 5| 574 0600 .
Point load - 4
Partial UDL B =
Partial UDL 2
| RESULTS | REACTIONS (UNFACTORED) Bending Moment Diagram
’ Max. deflection (mm)! Dead | Imposed
| Mmax | BB | noned L lz kN N | &
kNm | kN only load | LHS | 2043 474 ¥
1443 3619  -004 -0.19] RHS | -19.87| -4.10 ® mm i
Design ;. Rl um
Design Strength [ Shear Capacity | = |
Py Nlmm? 275 Area | capacity » .
@® grade 5275 A, P, iy .
section classification g s mm? kN Shinay Py il o
Compact 1463.0 | 241.40 o423 o
Position | Moment Fv M, Unity ;
Moment Capacity = MmN kNm | Factor o \ /
Maximum Moment 0.608 14.43 0.00 136.68 0.11 0
(Critical seation 0608 | 1443 | -4.47 | 13668 | 0.11 N A
; . * low shaar v
Lateral torsional buckling .
Equivalent Uniform Moment KNm Z,(em?) | 450 Deflection Diagram
Maximum moment Ma 14.43 S, (cm?) 497
Uniform factor m 1.00 | o
Buckling moment Mpar 1443 ja.4372
Sl_.enderness Ratio o. B.2.4| limiting slenderness o 34.31]
Ei‘_fecti_ve Iength: radius of | slenderness «i.4.3.7.6 correction factor n 1.00/
- factor Le gyration ] | buckling parameler u 0.847
m_ m ry (cm) A torsional index | x 177
1.350 1.2L+2D | 2.026 513 | 39.50 |a4ss ¢ 8.2:5 (¢) slenderness factor v 0.946
r <. B.2.5 equivalent slenderness At 31.65
DEfIECtlon o.e.23 Perry coefficiant Mot T 0.000
Deflection Limits ]Al]owable ' Plastic moment capacity M, 136.68
span/deflection ratios | mm | ¢l. p.2.2| Elastic critical moment Me 1003.95
Imposed Loads 360 | 38  uwes | Buckling index B 570.31)
Total Loads| 500 | 27 |
a B_Z.I[BUCk"I'Ig capacity | M, | 136.68|
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Project Project N.
108 HIGH STREET ODIHAM J002241
G‘ o sTRUCTURAL Calculations by i Checked by Sheet N, Sl
Element Date
TIMBER T1 MARCH 2022
S—pan {m) 1.050 [N° sections 2 Class C24
\Bearing (mm)| 75 'Depth h 150 |Breadth b 47 Simply supported beam
Min. value to calculate Lg 5 Capacity
- | ServiceClass | Class 2 i Design Status | ratio
Loy (m) 1.125 | Load duration Long-term Moment | PASS | 0.08 |
1, (cm?) | 2644 | Load sharing system| No ‘Shear | PASS 0.12
= sy N ‘Bearing PASS 0.06 |
LOADING |_Dead |Imposed| Position | Length | Deflection PASS | 0.06 |
kN kN m m i Lateral stability No Req. N/A
uUbL 0.86 08 - | - |
|Point load | | |
Point load = ' - v
Point load | z
Point load - 5
Partial UDL = :
Partial UDL = F 0
]
= RESULTS | REACTIO|MS (UNFACTORED) ‘ 0
| [Max. deflection (mm) Dead Impcsed Bending Moment Diagram
I ; o Aol
M_mjax !Emaxj Bending | Shear | | kN _
kNm kN | Moment |Deflection] LHS 0.52 0.34_! 1
- 0.24 085 | -0.15 | -004 | RHS |  -052|  -0.34 ‘ Wﬂ
1]
Design ] "mmeh. =
' . |K2 | Semvice class _| Classz | 100 | ) u'”.“
Ky N Load duration |Long-term 1.00 5 === ==
| Ky Bearing factor NA | 100 | 4
K Modification Ks Nolched end effect NA | 1.00 Shear Force Diagram
Factors K5 ] Form factor ) Rectangular 1.00
EKT | Depth factor 72<h <300 1.08 0
Kg Load-sharing system 2 pieces 1.10 g 3 7
Kg |Modulus mod. factor 2 pieces 1.14 o] I 7
= . e 0
u AN /
= ; - AN P
e Bending Stress Capacily Ralio = Opnay/ Oneamy | 0.08 2 L 5
| Section Modulus Z (cm®)=bh?/ 6 3525 | 0 kA
Applied bending moment Minax (KN m) 0.24 i et i
: eflection Diagram
/Applied bending stress | Omas = Mmex/ Z 0.68 | [Bending Deflscﬁon]
Permissible bending stress | Omaami = Omgu KalaKeK7Ks 8.90
l Shear Stress Capacily Ratio = 1,/ Tadmy [ &1 | | Lateral Stability |
Applied shear force Fy.max (KN) | 085 | Depth-lo-breath |h/b | 16 6
/Applied shear stress 1, = 3/2 (F, / bh) 0.09 MAX applicable | From table e |
\Permissible shear stress Tadmy = Tgs KoK3KsKsg 0.78 |
[ Bearing Stress Capacity Rall0 = Gyapp/ Ocasmps | 0.06 |
|Applied load (MAX Reaction) Fu.max (KN) at either end 0.85 | No lateral support required
Applied bearing stress Ocaon=(Fy/bby) ] 0.12
Permissible shearing stress Ocsdmpp = Togpp K2KaKaKs 2.09 i
Deflection Capacity Ratio = Aotz / Bagm 0.06 | a
Modulus of Elasticity Non load sharing: use E.min * K9 8208 |
Deflection }Eending Moment 0.15 1 4
(mm)  |Shear Deflection 0.04 e '
Permissible deflection |Bagn =0.3 % Ley [ 338 |




Projeet Project N.
108 HIGH STREET ODIHAM J002241
G; = STRuct Calculations by Checked by Sheet N.
[ i PB (\l-q'
Element Date
TIMBER T2 MARCH 2022
'Span (m) 1.050 | N sections | 2 Class c24 |
Bearing (mm) 75 | Depthh | 225 |Breadthb 47 | Simply supported beam
Min. value to calculate L g . Desi Stat | Capacity
i Service Class | Class 2 SRS 21auS ratio
L (m) | 1.125 Load duration Long-term Moment PASS 0.82
Iy (cm*) 8923 Load sharing system No Shear PASS 0.92
Lo Bearing _PASS 0.69
| Dead |Imposed| Position | Length Deflection PASS 0.42
HERIINS. 50 kN m m Lateral stability | SeeNotes | N/A
{ubL 0.54 0 - -
[Point load _ i
Pointload | 9.75 9.75 0.525 - °
Pointload | 1l i ;
Point load ] = .
Parlial UDL | | -
PartialUDL | i | .
- __ et e 0
. RESULTS REACTIONS (UNFACTORED) | -
Max. deflection (mm) ~ Dead | Imposed | Bending Moment Diagram
Mmax | Fumax B onding] Shear ‘ kN KN |
_ kNm | kN | Moment |Deflection| LHS | 5.23 4.88 15
556 | 1010 | 080 | -062 | RHS | -6.23] -4.88 0
&
Design . o r
’7 |Kq Service class | class2 | 100 _I 5
Ks Load duration Long-term | 1.00 10
[K4 Bearing faclor N/A 1.00 -15
K Modification Ky Notched end effect N/A 1.00 Shear Force Diagram
| Factors 'Kﬁ Form factor Reclangular 1.00
Ky Depth factor 72<h <300 1.03 | 0
Kg Load-sharing syslem 2pieces | 110 | g //’J
| 4 7
Kg Modulus mod. factor 2 pieces | 1.14 P I N pd
e 0 \\ //
~_ Bending Stress "_(japacit)r Ratio = Oman! Omagmy 0.82 3 \\ //
Section Modulus Z (cm®) = bh?/6 79.31 3 S
Applied bending moment | Mipay (KN m) 5.56 A — )
Applied bending stress | omsa=Maal Z_ 7.01 s
Permissible bending stress Omadm i = Tmgn KolKaKeK7Kg 8.52
il Shear Stress | Capacily Ralio = 7,/ Togmy 0.92 | Lateral Stability
Applied shear force Fumex(kN) 10.10 Depth-to-breath | h/b 24
Applied shear stress | Ta=3/2 (F,/bh) 0.72 MAX applicable | From table 3
Permissible shear stress Toamn = T KaKaKsKe 0.78
Bearing Stress Capacity Ratio = 0app/ Ocadmpe | 0.69
Applied load (MAX Reaction) Fy.max (KN) at either end 10.10 | Ends to be held in position
Applied bearing stress | Ocan=(F,/bby) 1.43
Permissible shearing stress Ocedmpp = Tcgpp KaKalyKsg - 2.09
E Deflection Capacily Ralio = A/ Aagm 042 |
|Modulus of Elasticity Non load sharing: use E.min * K9 8208
Deflection | Bending Moment 0.80 e e -
(mm)  |Shear Deflection 0.62 ol il
Permissible deflection  Bagm =03 % Leg | 338 |
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Project Project N.
108 HIGH STREET ODIHAM J002241
G .I]: T‘If; \ .-' e Calculations b Checked b Sheet N.
FIGINEE RIMNG L ns by PR Y ctq
Element Date
TIMBER T3 MARCH 2022
Span (m) ‘ 1.050 N® sections 2 Class | C24
Bearing (mm)| 75 Depth h 225 |Breadthb| 47 Simply supported beam
Min. value to calculate Ly B ) ‘il w | : Capacity
| Service Class Class 2 Design Status ratio
Legr (M) | 1.126 Load duration Long-term Mament PASS 0.45
I, (cm*) | 8923 Load sharing system No Shear PASS 0.98
| - Bearing PASS 0.73
LOADING | Dead |Imposed| Position | Length Deflection PASS 0.26
kN kN m m Lateral stability See Notes N/A
UDL 9.83 9.29 - -
Point load
Paint load - ;
Point load . 3
Point load . B z 2
Partial UDL 2
Pertial UDL | e ;
E— = ]
RESULTS | REACTIONS (UNFACTORED) -
' Max. deflection (mm) ~ Dead | Imposed Bending Moment Diagram
Mmax | FvMaX feonding| Shear KN | kN
kNm | kN Moment !Deﬂeclion LHS 5.58 5.23 15
304 | 1080 | -0.55 -0.34 RHS -568 523 10 7
5
Design e o nm"nm
| 1K, Service class Class2 | 1.00 | 5 Wﬂl{”l
Ky Load duration Long-lerm .00 | -0 2
Ky | Bearing faclor N/A 1.00 | 48
K Modification K Notched end effect N/A 1.00 Shear Force Diagram
Factors Ks Form factor Rectangular 1.00 |
Ky Depth factor 72<h=300  1.03 0
Ks Load-sharing system 2 pieces 1.10 ; 9
Ko Modulus mod. factor 2 pieces 114 | E W Peg )
il £
~ Bending Stress Capacily Ralio = Onay/ Onagmy | 0.45 0 ™ /
Section Modulus Z (cm®) = bh?/ 6 | 79.31 4 \\n..______,-/
Applied bending moment Max (KN m) | 3.04 2 e
] eflection Diagram
Applied bending stress  Omait = Mmax/ Z 3.83 [Bending Dsﬂacﬂan]
Permissible bending stress Omadmt = Omgir KoKglsK7Kg 8.52
Shear Stress Capacily Ralio = T,/ Taamu | 0.98 Lateral Stability ]
Applied shear force Fumax (KN) 10.80 Depth-to-breath | h/b 24
Applied shear stress T, = 3/2 (F, / bh) 0.77 MAX applicable | From table 3
Permissible shear stress | Tagmu = Tou KoKaKsKe 0.78
Bearing Stress Capacily Ralio = Geapp/ Ocaompp | 0.73
Applied load (MAX Reaction) va; (k N_) at either end 10.80 Ends to be held in position
Applied bearing stress Geopp =(Fy/bby) 1.53
Permissible shearing stress Ocadmpp = Ocgpp KoKakaKe 2.09
Deflection Capacily Ratio = Agar/ Assm 0.26 o
Modulus of Elasticily Non lead sharing: use E.min * K9 8208
Deflection |Bending Moment | 0.55 s _—
(mm)  [Shear Deflection | 0.34 o :
Permissible deflection |Bagm = 0.3 % Ley 3.38
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Project Project N.
108 HIGH STREET ODIHAM J002241
G-E i Crlculations by Checked by Sheet N.
NGINEERING PB
s\
Element Date
TIMBER T4 MARCH 2022
Span (m) 1.050 N sections 2 |Class | c24
Bearing (mm)| 75 Depth h 175 |Breadthb| 47 Simply supported beam
Min. value to calculate Ly ) Capacity
_ Service Class | Class2 | Design Status ratio
Legr (M) 1125 _Load duration Long-term | Moment PASS 0.63
I, (cm?) 4198 Load sharing system No | |Shear PASS 0.57
Bearing PASS 0.33
LOADING | DPead |Imposed| Position | Length Deflection PASS 0.35
kN | kN m : m Lateral stability No Req. N/A
UDL 0.54 0o - =
Point load
Point load 453 453 0525 - -
Point load - : A
Point load = " P B
Partial UDL . T
Partial UDL ] ;
]
B RESULTS | REACTIONS (UNFACTORED) |
' Max. deflection (mm) Dead | Imposed | Bending Moment Diagram
WmeR i Bending [ Shear kN | kN
| kNm KN Moment |Deflection| LHS 2.61 2.27 6
| 2.63 4.87 -0.81 -0.38 RHS -2.61 -2.27| 4
2
Design . 0
| [Ky | Service class | Class2 | 100 | 2
K3 | Load duration \Longterm  1.00 71
i Bearing factor NA | 1.00 6
K Modification  |Ks | Nolchedendeffect | NA | 1.00 Shear Force Diagram
Factors Ks ' Form factor _ Reclangulsr; 1.00
Ky Depth factor 72 <h <300 1.06 | 0
= | 1]
Load-shari i
K oad-sharing syslem 2 pleces 110 g e 7
Kg Modulus mod. factor 2 pieces 1.14 ] ] T e
A v o} 7
[ Bending Stress Capacily Ralio = Onoy/ Onosms 0.63 | 4 — —
|Section Modulus Z(cm*)=bh*/86 47.98 5 S e
Applied bending moment Max (KN m) | 283 - S—
‘Applied bending stress Omatt = Muax! Z 5.49 ['E’Baﬁ;,lgﬁenﬁ%ﬁ?
Permissible bending stress Omadm i = Omgn KoKaKel7Kg 8.75
Shear Stress Capacily Ratio = 1,/ Tagmy 057 | [ ~ Lateral Stability
Applied shear force Fy.max (KN) 4.87 Depth-to-breath | h/b 1.9 |
Applied shear stress 1, = 3/2 (F, / bh) 0.44 MAX applicable T From tabla 2
|Permissible shear stress | Tadmir = Tgu KoK3KsKg 0.78
ﬁér_in_g st.rass CaDSCIt}' Ratio = o-c.e_iﬂ)_f O admpp 0.33 ]
Applied load (MAX Reaction)  |Fymax (kN) at either end 487 | No lateral support required
Applied bearing stress Ocaco=(F./bby) 0.69
Permissible shearing stress Ocadmpp = Tc.g.00 KaK3KaKsg 2.09 |
Deflection Capacily Ratio = Agi/ A | 035
Modulus of Elasticity Non load sharing: use Emin* K9 8208
Deflection |Bending Moment 0.81 _ 148
(mm)  |Shear Deflection 0.38 o
[Permissible deflection Bagm =03 % Loy 3.38
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Contract CALCULATION |
108 HIGH STREET ODIHAM
SheetNo:  ¢S3 rev.0 |
Part of Cont. No: J002241
Structure Flitch Beam FB1 Dale: 01-Mar-2022
Designer: PB
Flitch Beam
Timbers Steel Plate DL IL Position Length
No.of 2 Width 8 Loading: W1 6.09 6.09 0 1600
Width 47 x Depth 200 w2 0 0 0 0
x Depth 225 E (sicer) 205 E+3 N/mm2 W3 0 0 0 0
Grade C24 P1 0 0 0 S
Load Sharing Yes P2 0 0 0 ot
Properties Medium Term No P3 0 0 0 e
Timber Span 1600 P4 0 0 0 =
2, = 793.1E+3 mmA3
lye = 89.2E+6 mm~4 Loading Diagram
Steel
Z,x = 53.3E+3 mm"3
lex = 5.3E+6 mm"4
Combined (in terms of timber)
m= 18.98
Zy = 1.8E+6 mm"3
lex = 190.5E+6 mm™4 R = 9.74 kN Rg = 9.74 kN
Bending Shear (in timber) Deflection
BM = 3.90 kNm 8 tvena) = 0.66mm
Timber Vimax) = 4.56 KN = 0.20mm [ Ignore?
Oy mal = 2.30 N/mm"2 G, va = 0.32 Nimm*2 Oimay) = 0.87mm
G, madmi = 8.52 Nimm*2 Dy G, y, adm = 0.78 Nimm*"2 Ky O (agmy = 4.80mm Sy
Steel Bearing
O, mai= 38.84 N/mm*2 Okay Rimax) = 9.74 kN Is wane p.rohibii?d at bearing areas?]
G, madmi = 275.00 N/mm”"2 Gg, agm = 1.70 NfmmA2 => min bearing = 60.98mm Okay
Grade = C16 actual bearing = 250 mm

Bolting

Total load = 19.49 kN

Proportion of load taken by steel plate = 10.36 kN

Bolt diameter = 20 mm

Reaction to be transfered at bearing = 5.18 kN

=53.2%
Allowable load per bolt = 1.53 kN

Enhance due to steel plat{}

Noregd = 3
ie.@ 400crs

=> 2 No. bolls @ each bearing

Provide 2 No. 47mm x 225mm, grade C24 timbers with a 8mm x 200mm steel plate.
To be jointed via 3 No. M20 Bolts equally spaced throughout the span (@ 400mm

crs) and a further 2 No. at each bearing.
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