CSC» TEDDS [
Vara Consulting Engineers Ltd 7¢ Gainsborough Road VCE-10124a
Calcs for Start page no./Revision
Alternate Option - Edge Flitch Beam B1. 2L1r
Calcs by Calcs date Checked by Checked date Approved by Approved date
mv 13/07/2011

Total load on beam Wiot = 72.688 kN
Reactions at support A Ra_max = 36.344 kN Ra_min = 36.344 kN
Unfactored di load reaction at support A Ra_pi = 36.344 kN
Reactions at support B Rs_max = 36.344 kN Re_min = 36.344 kN
Unfactored di load reaction at support B Re_mi = 36.344 kN
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Timber section details
Breadth of section b =100 mm Depth of section h = 300 mm
Number of sections N=2
Timber strength class D40
Steel section details
Breadth of steel plate bs = 20 mm Depth of steel plate hs = 250 mm
Number of steel plates in beam Ns=3 Steel stress py = 230
N/mm?
Bolt diameter $b =16 mm Maximum bolt spacing Smax = 400 mm
Member details
Service class of timber 1 Load duration Medium term
Length of bearing L, = 100 mm

Lateral support - ¢l.2.10.8
Permiss.depth-to-breadth ratio
ratio 1.15

Check bearing stress
Permissible bearing stress

Cc_adm = 4.875 N/mm?

3.00 Actual depth-to-breadth

PASS - Lateral support is adequate

Applied bearing stress Gc a = 1.817 N/mm?

PASS - Applied compressive stress is less than permissible compressive stress at bearing

Bending parallel to grain
Permiss. timber bending stress

stress

Permiss. steel bending stress
stress

Shear parallel to grain
Permissible shear stress

Deflection
Permissible deflection

Tadm = 2.500 N/mm?

63dm = 23.100 mm

Om_adm = 15.625 N/mm? Applied timber bending

om_a = 5.429 N/mm?

PASS - Timber bending stress is less than permissible timber bending stress
py = 230.000 N/mm? Applied steel bending

Om_a_s = 104.476 N/mm?

PASS - Steel bending stress is less than permissible steel bending stress

ta = 0.212 N/mm?
PASS - Applied shear stress is less than permissible shear stress

Applied shear stress

Total deflection 8a = 22.771 mm
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Flitch plate bolting requirements

Bolts required at beam end  Nbe = 2.000
- Provide a minimum of 2 No.16 mm diameter bolts at each support

- Provide 16 mm diameter bolts at 2 maximum of 400 mm centres along the length of the beam
Minimum bolt spacings

Minimum end spacing Send = 64 mm
Minimum bolt spacing Stor = 64 mm

Minimum washer diameter  ¢w = 48 mm Minimum washer thickness tw

PASS - Total deflection is less than permissible deflection

Bolts required to beam length Np = 2.485

Minimum edge spacing Sedge = 64 mm

=4.0 mm
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MASONRY BEARING DESIGN TO BS5628-1:2005

TEDDS calculation version 1.0.03

Masonry details

Masonry type Clay or calcium silicate bricks

Compressive strength Punit = 20.0 N/mm? Mortar designation iiii

Masonry units Category | Construction control Normal
Partial safety factor ym = 3.1 Characteristic strength fk = 5.0 N/mm?
Leaf thickness t =150 mm Effective wall thickness ter = 290 mm
Wall height h = 2400 mm Effective height of wall her = 2400 mm

Beam to span out of plane of wall
A

Bearing details

Beam spanning out of plane of wall

Width of bearing B =203 mm Length of bearing Ib =150 mm
Edge distance Xedge = 0 mm

Loading details
Dead load Gk = 30 kN Imposed load Qx = 25 kN
Design load F=81.5kN

Masonry bearing type
Bearing type Type 1 Bearing safety factor Yoear = 1.28

Check design bearing without a spreader
Design bearing stress fea = 2.677 N/mm? Allowable bearing stress fep = 2.016 N/mm?
FAIL - Design bearing stress exceeds allowable bearing stress, use a spreader

Spreader details
Length of spreader ls = 300 mm Depth of spreader hs = 225 mm
Edge distance Sedge = 0 mm
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Spreader bearing type
Bearing type Type 3 Bearing safety factor Ybear = 2.00

Check design bearing with a spreader
Loading acts eccentrically - stress distribution similar to semi-infinite beam on elastic foundation
Design bearing stress fea = 2.056 N/mm? Allowable bearing stress fop = 3.226 N/mm?
PASS - Allowable bearing stress exceeds design bearing stress
Check design bearing at 0.4 x h below the bearing level
Design bearing stress fca = 0.467 N/mm? Allowable bearing stress fep = 1.597 N/mm?
PASS - Allowable bearing stress at 0.4 x h below bearing level exceeds design bearing stress
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Stud details
Stud breadth
Stud depth
Number of studs

Section properties

Cross sectional area

Section modulus

Moment of inertia in the major axis
Moment of inertia in the minor axis
Radius of gyration in the major axis

Radius of gyration in the minor axis

Panel height

Stud length

Standard stud spacing

Panel opening

Loaded panel length

Effective length in the major axis

Slenderness ratio

Vertical loading details
Roof UDL

Calcs for Start page no./Revision
Studwork Wall Const. | A
Calcs by Calcs date Checked by Checked date Approved by Approved date
my 13/07/2011
TIMBER STUD DESIGN (BS5268-2:2002)
TEDDS caleulation version 1.0.03
U kN/m

T
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b =50 mm

h =100 mm

Ns =1

Strength class C16 timber (Table 8 BS5268:Pt 2:2002)

A = Ns x b x h = 5000 mm?
Z=Ns x bxh?/6=83333 mm?
ly=Ns x b x h®/ 12 = 4166667 mm?*
ly=Ns % hx b3/ 12 = 1041667 mm*
= V(lx / A) = 28.9 mm
r="V(ly/A) = 14.4 mm

Panel details - Studs restrained by sheathing in the plane of the panel

L =1500 mm

Ls =L —(2xb)= 1400 mm

ss = 400 mm

O=0mm

S = max(ss, (O + ss) / 2) = 400 mm
Lex = 1.00 x Ls = 1400 mm

A = Lex / rx = 48.50

Dead loads
Ur ¢ = 2.24 kN/m

Imposed loads
Urj = 1.60 kN/m
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Modification factors
Section depth factor Kz = (300 mm / h)011 =113
Load sharing factor Kg=1.10
Consider axial compression without bending under medium term loads
Load duration factor Ks=1.25
Vertical loading F=(Ura+ U i) xs5=1.54 kN
Check compressive stress on stud
Compression member factor Kiz = 0.72
Compression parallel to grain oc = 6.800 N/mm?
Permissible compressive stress Gc_adm = 6¢ % Ka x Ka x K12 = 6.730 N/mm?
Applied compressive stress So_max = F / (Ns x b x h) = 0.307 N/mm?

PASS - Applied compressive stress under medium term loads is within permissible limits

Check compressive stress on rail

Bearing stress modification factor Ks=1.20

Compression perpendicular to grain (no wane)  oepr = 2.200 N/mm?

Permissible compressive stress Gepl_adm = Gept x Ka x Kg = 3.300 N/mm?

Applied compressive stress Gept_max = F / (Ns % b x h) = 0.307 Nfmm?
PASS - Applied compressive stress under medium term loads is within permissible limits




7¢ Gainsborough Gardens

Job Ref.
VCE-10124a

Floor Joist to Loft Conversion

Sheet no.frev.

i Si bs I EI il 'Si Project
Vara Consulting Engineers Ltd
86 Cecil Park Section
Pinner
Middlesex, HAS 5HH. Cale. by
mv

Date
13/07/2011

Chk'd by Date

App'd by Date

TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002

0.800

Load Envelope - Combination 1

TEDDS calculation version 1.5.04

3100

kNm
00

Bending Moment Envelope

Fay

0961
mm |

kN
1.240

00

Shear Force Envelope

-1.240

mm |

3100

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Design moment M = 0.961 kNm

DI full UDL 0.800 kN/m

Support A

Span 1

Support B

Design shear

Dead x 1.00
Imposed x 1.00
DI x 1.00

Dead x 1.00
Imposed x 1.00
DI x 1.00

Dead x 1.00
Imposed x 1.00
DI x 1.00

F =1.240 kN




Bending parallel to grain
Permissible bending stress

Shear parallel to grain
Permissible shear stress

Deflection
Permissible deflection
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Total load on beam Wiat = 2.480 kN

Reactions at support A Ra_max = 1.240 kN Ra_min = 1.240 kN

Unfactored di load reaction at support A Ra_pi = 1.240 kN

Reactions at support B Re_max = 1.240 kN RB_min = 1.240 kN

Unfactored di load reaction at support B Re ol = 1.240 kN
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Timber section details
Breadth of section b=75mm Depth of section h=175 mm
Number of sections N = Breadth of beam by =75 mm
Timber strength class C16
Member details
Service class of timber 1 Load duration Medium term
Length of bearing Ly =50 mm
The beam is part of a load-sharing system consisting of four or more members
Lateral support - ¢1.2.10.8
Permiss.depth-to-breadth ratio 3.00 Actual depth-to-breadth
ratio 2.33
PASS - Lateral support is adequate
Check bearing stress
Permissible bearing stress ¢ adm = 3.025 N/mm? Applied bearing stress 6o a = 0.331 N/mm?

PASS - Applied compressive stress is less than permissible compressive stress at bearing

Gm_adm = 7.733 N/mm2 Applied bending stress Om_a = 2.510 N/mm?
PASS - Applied bending stress is less than permissible bending stress

Tadm = 0.921 N/mm? Applied shear stress 7a = 0.142 N/mm?
PASS - Applied shear stress is less than permissible shear stress

8adm = 9.300 mm Total deflection 8a = 5.194 mm
PASS - Total deflection is less than permissible deflection
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Rafter details
Breadth of timber sections b =50 mm Depth of timber sections h =125 mm
Rafter spacing s =175 mm Rafter span Continuous
Clear length of span on slope Lo = 4243 mm Rafter slope o =45.0 deg
Timber strength class Cc16
Section properties
Cross sectional area of rafter A = 6250 mm? Section modulus Z = 130208 mm?
Radius of gyration r=36 mm Second moment of area I = 8138021 mm*
Loading details
Rafter self weight Fj=0.02 kN/m Dead load on slope Fa = 1.00 kN/m?
Imposed snow load on plan u = 0.75 kN/m? Imposed point load Fp=0.90 kN
Modification factors
Section depth factor Kr=1.10 Load sharing factor Ks=1.10
Consider long term load condition
Load duration factor Kz = 1.00 Total UDL perp. to rafter F =0.137 kN/m
Notional bearing length Le =2 mm Effective span Letr = 4245 mm
Check bending stress at purlin
Permissible bending stress  om_aum = 6.419 N/mm? Applied bending stress om_max = 2.373 N/mm?
PASS - Applied bending stress within permissible limits
Check compressive stress parallel to grain at purlin
Permissible comp. stress Gc_adm = 2.261 N/mm? Applied compressive stress Ge max = 0.128 N/mm?
PASS - Applied compressive stress within permissible limits
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Check combined bending and compressive stress parallel to grain at purlin
Combined loading check 0.432 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check bending stress in lower portion of rafter
Permissible bending stress  om_adm = 6.419 N/mm? Applied bending stress Sm_max = 1.335 N/mm?
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain in lower portion of rafter
Permissible comp. stress Gc_adm = 2.261 N/mm? Applied compressive stress  oc¢_max = 0.186 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain in lower portion of rafter
Combined loading check 0.295 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Permissible shear stress Tadm = 0.737 N/mm? Applied shear stress Tmax = 0.087 N/mm?
PASS - Applied shear stress within permissible limits

Check deflection
Permissible deflection Sadm = 12.735 mm Total deflection Smax = 3.470 mm
PASS - Total deflection within permissible limits

Consider medium term load condition
Load duration factor Ka=1.25 Total UDL perp. to rafter F =0.203 kKN/m
Notional bearing length Lb =4 mm Effective span Lef = 4246 mm

Check bending stress at purlin
Permissible bending stress  om_adm = 8.024 N/mm? Applied bending stress om_max = 3.510 N/mm?
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain at purlin
Permissible comp. stress Ge_adm = 2.412 N/mm? Applied compressive stress  6c_max = 0.189 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain at purlin
Combined loading check 0.524 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check bending stress in lower portion of rafter
Permissible bending stress  om adm = 8.024 N/mm? Applied bending stress Sm_max = 1.975 N/mm?
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain in lower portion of rafter
Permissible comp. stress Gc_adm = 2.412 N/mm? Applied compressive stress  oc_max = 0.276 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain in lower portion of rafter
Combined loading check 0.367 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Permissible shear stress Tagm = 0.921 N/mm? Applied shear stress Tmax = 0.129 N/mm?
PASS - Applied shear stress within permissible limits
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Check deflection
Permissible deflection Badm = 12.739 mm Total deflection Smax = 5.136 mm
PASS - Total deflection within permissible limits

Consider short term load condition
Load duration factor Kz = 1.50 Total UDL perp. to rafter F = 0.137 kN/m
Notional bearing length Ls =35 mm Effective span Ler = 4248 mm

Check bending stress at purlin
Permissible bending stress  om_adm = 9.629 N/mm? Applied bending stress om max = 4.322 N/mm?
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain at purlin
Permissible comp. stress Ge adm = 2.514 N/mm? Applied compressive stress  o¢_max = 0.230 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain at purlin
Combined loading check 0.549 <1
PASS - Cambined compressive and bending stresses are within permissible limits

Check bending stress in lower portion of rafter
Permissible bending stress  om_adm = 9.629 N/mm? Applied bending stress Sm_max = 5.405 N/mm?2
PASS - Applied bending stress within permissible limits

Check compressive stress parallel to grain in lower portion of rafter
Permissible comp. stress Gc_adam = 2.514 N/mm? Applied compressive stress Go_max = 0.277 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain in lower portion of rafter
Combined loading check 0.684 <1
PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Permissible shear stress Tadm = 1.106 N/mm? Applied shear stress Tmax = 0.240 N/mm?
PASS - Applied shear stress within permissible limits

Check deflection
Permissible deflection Badm = 12.743 mm Total deflection Smax = 13.930 mm
FAIL - Total deflection exceeds permissible limits




Vara Consulting Engincers Ltd | Pages .5
CALCULATION PAD _ Date Ju "“\ oW
Jeb Tie 1) & C;"RINT B@U&‘H Q&MS Client Job Ref \ 10, .
VCE Job Ref lalur&
Calculations by M‘/
3.0 Flook Thmnen °

c Und 040” {oad %J‘ (it Onm |
Le.s Ream ¥ LalOM Cansohe Oraaon Ot Londing

U g Bt ViGom Cusitiona Gty

. ¥ Fﬂmd\- Drad A

*‘[ﬁum o * l*C,s( z.aMw.o's»b?"* 1§ Mn”:"-"\
Sf Poars @*‘ﬂ Hl)v-

o M> e Peam - 6-\'\3 » UL s b
g N\MNMh.
v G O W b 1§30
.\

M s = 935 116 N
/ v Y0 e, __u: g
et

131 Tuthevnon F{?uvm% N Erm ISV 98> W UE (5106
W\m Nowm - (a1

L0 @NMT\ :
G)NM.‘ 1‘“?? {@

Bears ™ R O_E Beam 1 Fuwen Pt
% e, F{ET, Foam
S S U IR
oy e i 'j%-m_mum ~pAE T‘% )
B T B PR
L R PUTE + (.0




YR N e S = e e e
ﬁ . MT N rxzw W) L ﬂ Q A : . v g

-

)A_.\; d—wdu‘.mg.q 4.—/3. ),..AJ “u..._. .Jw _ NV1d IOO:—“— onoww
LAl JJP .._}r;L .\M /..HHA muﬂ,uﬂbdfr

\

¥
UAawiiaer By TRl vy~i€l oo \ ~]
WL % N b }.;T\\u : 1
) IS 19y g - . e
: : sy |
VI Wy Witk d9 1) 3 ‘ } g =
/ /
lﬂ\u vl M./u i | Wb — WOGHuHIYE
u pU 0 |
, o /q‘ -
= ¥ | HOOHO3E - -
~
| wous
| . : I 4
4 N -
/ =
N
| / . ONYHLNG
F ivid
| / ~
e
1} (o | 1 . /r.//
N § oM n..Li L™ e
L] >b_.... ﬁTr., Ja\nxﬂa. e ;aN._. .&)‘m/.,)i_»ﬁ 'k i OIWNOIH SY N AINCE
b s ONY OINVLNTH SECL
o WML SN SDVHIYEQ DNLSIXE
.HW..J.M..—-.: ‘_ by g )_ \'=Fils ]! a. Ny i caonEY
‘ . - 30 0L LSYIND AINNTHO

# 1 tv F ’ A%
Rl v My X

INTAUYANTGH |




(sns)

REIAINCIVET oimaee  DNBBAG - L W, vy D
F F—
.Ql h.v.S&V HH ‘_.wi.v g wy wg wg Wl owp ; S&uf/m f?_q(.r_‘( 0L m_w.\.,/m_&

NV1id 40074 1407

-
R D5 Dvwnard

: 4
ertoddis © S0l o 7 uam__én_ e (59) TN WA DN =~ @g. @ 1By
B HOH ok HLH A jﬁ_g. _r%g&.)uw =7 2 ) SL<phl dwned) ary
(5623) 3 a5 e a) fa] FTE 4 H%:@ ‘@Led) ww oLy D Yaudwe)
A 1</ Qs aN1 |= At x B
orﬂ._ 4(&0 g_ f_T. s 42 s e v m \’M\J E.ftd\u—l%_gz‘lmr \Eéoﬁ.__éﬂvﬂ_ &Q

M TR wargd i vy
i 34 0L gy P
o LTp— e () - ,\ow o A oy

EWM/L hixe)
el ) Sy - ok

DUl Oy g

@ | S 5L 3gnogg]

¥ R i

g ey 0 B

Q.WT\:\N.&& E S&M— f_uwxi ﬂ#gﬂ sﬁ,m Mw“ﬂ P IO\: _% | mz:z?ﬂuqz_.&nmt:wzu
uasﬁn_ ﬂ@?;czmQS( ¥ R M @h 0 Mg | il A nUoMS WJQAIW
l3128) 207+ 2| 0 3D MIGh< Gy Sheam0yl < @
§) Mo s <sm (13 m YT TS YN oA Xﬁnﬁ: @ ?Eﬁb; |
; AR WY :

LA



:im\ JSFO_\_&QD @ _ 00L:L ® ITVOS

G Wit wg wg wy wg

“afy LAWY :i.iw NY1d 300174 1407

LING) et v ARG

Mviy o OE:@EQH aL g
s Ligy g e

Quewt vWtedodd ty vy _ |
wnr) Y A0 MELQ TR

) ﬁmmw i h || sz avsn
Vanmy 39 _
oL w(%._bs&._\u AJ&..W 405390 SI0
‘‘‘‘‘ .\.111
1% AN g T g
aﬁoio .UZ_ L51] v@ / — o um_ﬁ : w 017 3y

)




Sols[ amio (/2N N

> wg wi wg

"N _..&i,m io_r.uim V-V NOILD3S

FATTH00 1 ANOD3S

—_ 3
= e
Fa
-,
-
.

f
.
4 .
’ .
N LY
2 S
. . ,
. ; ,.
. 3 ..
B ! ;
. ) ,
\ ) —
. p a
\ ; ’
: ;
h ’ s
+ . .
/
’ .
] .
i \
J [
F;
s
+

| ——sood

3LNSNI

-_.Rﬂ 1p dOlds W
s VENNLS
Novgvy W

hauman W wdsonad 34

gLy il

Nty wvg dagy”





