TECHNOLOGY
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Breadth of the joist:

Depth of the joist:
Strength class:
Effective span:
Joist spacing:

System strength,
(load sharing ?):

$

b: 47 mm
h: 195 mm
C24

Le: 3600 mm
sp: 600 mm

Keys: 1.1
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Dead load, excluding
the joist self weight:

Floor imposed distributed
load (domestic):

Floor imposed point load
(domestic):

Service class:

Bearing length Ly 2 40mm

)

Fi: 0.25 kN/m2

F»:

Fa:

1.5 kN/m2

2.0 kN

Service Class 1

Ly

100 mm
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Cross sectional area:

A=bh=91¢" 105mm?

Elastic section moduli about the stronger axis (y-y):
b’

Wy = —— = 297.86 1Gmm°
6

Second moment of area about the stronger axis (y-y):

3

bh
= — =29.04 10mm’”

y 12
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Cha. bending strength:  f, | = 24N>mm
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Cha. compression strength perpendicular to grain:

Cha. shear strength:

fC.90.k = 2.5Nxmm 2

fy = 2.5Nmmi

Mean modulus of elasticity parallel:

Mean shear modulus:

Mean density:

Minimum density:

Gmean= 0.69xkNxmm
_ - 3

| = 350Kgem

2

2
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Partial factor for timber: apm = 1.3
0.2

150mm . k

= [min =513 (h< 150mm U 1y £ 700
m
1.0 otherwise

Note: / refers to a logical "AND" d. _
ote rerers 1o a logical operan kh — 10

Kmog Value for permanent duration, Ko perm

Kmod.perm= 0.6

Kmog Value for medium-term duration, k4 mt

Kmod.mt= 0.8

Kmog Value for medium-term duration, Ky, o4 gt

Kmod.st= 0.9

Note: only the permanent, medium-term & short-term values are
obtained here as we only have these loads.



: * Spacing between domestic floor joists is generally ksys: 1
5 $ less than 600 mm for conventional floor build-ups
no3 3< and are assumed to share loads with other joists

in the system. Since the spacing is 600 mm for
this calculation load sharing can be assumed for

5 this calculation.
1 1] . 3

3< For conventional floor build-ups, lateral Kerit := 1.0
displacement of compressive edge and torsional

" % rotation at supports of the joists are both

$% 5 4 prevented due to the timber decking. Therefore,

’ Kerit IS @assumed to be 1.
9 $
Kqeaf = 0.6
S B def
1 % =
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Notes:
1. X is the characteristic value of the

material or product property.
2. g\ Is the partial factor for materials.

3. h represents conversion factors taking
into account, where.

volume and scale effects, such as
depth modification factor k,,

effects of moisture and temperature,
such as K, @and

any other relevant factors, such as
Ksys: Kerits Ke,00 €1C, are taken care

of.



Design
Bending

Strength:

Design
Shear

Strength:

% %

Permanent:

Medium-term:

Short-term:

Permanent:

Medium-term:

Short-term:

1:m.k’kh’kmod.pernﬁ"(sys’kcrit

fm.d.perm™= oM
_ fm.kXhXmod.mtXsysKcrit _ -2
fm.d.mt:= Y = 14.77xNxmm
fm.k’kh’kmod.sfksys’kcrit -2
d. cM
B 1:v.k’kmod.perrﬁksys B -2
fv.d.perm-‘ 0.67 o = 0.77xXNxmm
fv.kXmod.mtX _
f g.mt:= 0.67——— 20 5% - 9 o3Nmm 2
d. aM
fv.k’kmod.st’ksys 2

fy d.st:= 0.67 = 1.16N\xmm
M

= 11.08<Nxmm ¢
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Assuming simply supported joists, conservatively:

kC.QO:: 1.0

Design
Bearing
Strength:

Permanent:

B fc.90.k’kmod.pernﬁksys’kc.QO _ i
fc.90.d.perm= iy = 1.15N\xmm
Medium-term:

B fc.90.k’kmod.mt’ksys"‘(c.QO 3 _2
fc.90.d.mt:= M = 1.54xNxmm
Short-term:

B fc.90.k*mod.sl’ksys’kc.90 3 _ 2
fc.90.d.st= = 1.73xNxmm

IM

2
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Unfavourable permanent actions: gg =135

Unfavourable variable actions: 9Q = 1.5

Load case 1: Permanent loads only:

The dead load per unit length:
Gy 1 := sp = 0.15xkNxm 1

Self-weight of the joist as a load per unit length:

Acceleration due to gravity: g=9 807m
' 2

S
Gy 2= 1 mean@ = 37. 74Nk *

Total permanent load as a load per unit length:
SG | 1= Gy 1 + Gy o = 0.188<kNxm *

Permanent design load as a load per unit length:

Gg = 9G%G | = 0.253KkNxm *
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For loaded area of category Al, domestic self-contained
dwelling units, the worst effects from either a uniformly

distributed area load of 1.5 kN/mZ2 or a point load of 2.0 kN
should be adopted as the imposed load effects. These
loads were input previously and are discussed in detail
below under load cases 2 and 3 respectively.

Load case 2 (permanent + imposed
distributed load, medium-term duration):

Hence, the floor load per unit length:
Qy 1 1= SPXF = 09N *
Variable design load 1:

Qu1= 5 Q1 = 135k *

Total design load for Load case 2:

Gy + Qg 1= 1.6xNxm
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* Load case 3 (permanent + imposed point
load, short-term duration):
’ 0% = Floor imposed point load: Qu 2= F3 = 2%N
'&( '&

3< Variable design load 2: Qd.2=9Qk.2 = 3N

Design loads for Load case 3:

Load per unit length: Gy = 0.253%kNXIM 1

Point load: Qg.2 = 3%N
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Bending stress due to the permanent design load, Gg:

_ St 1.38dbanm 2
Sm.y.d.Gd-~ St
8ANy,
Bending stress due to the variable design load 1, Qg 4:
2
=T i 2
*my.dQd: -~ Tgw "
BWy,
Bending stress due to the variable design load 2, Qg ,:
Qq.2t :
® = 9.06d0mm 2

Hence, permanent duration design bending stress:

. _ -2
s m.y.d.perm= s m.y.d.Gd= 1.38N>xmm

Medium-term design bending stress:

. _ -2
S m.y.d.mt= s m.y.d.Gd* s m.y.d.Qd1= 8:721\Nxmm

Short-term design bending stress:

- _ -2
s m.y.d.st'= s m.y.d.Gd* s m.y.d.Qd2= 10-443Nkmm
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Shear stress due to the permanent design load, Gg:

L5 Gyte _
td.Gd-= % = 0.07xXNxmm 2
Shear stress due to the variable design load 1, Qg 1:
13 Q.1te :
td.0d1= 4 2A ) 0.4xNxmm
Shear stress due to the variable design load 2, Qg ,:
1Y Q.2 :
t d_deiz # = 0.49xNxmm 2

Hence, permanent duration design shear stress:

t d.perm'="t d.Gd= 0.07xNxmm 2
Medium-term design shear stress:
Cdmt=1d.Gd*t d.0d1= 0-472Nkmi 2
Short-term design shear stress:

Ld.st® 1 d.Gd* d.Qd2= 0566 Nkmm °
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Bearing stress due to the permanent design load, Gy:
’ Ggte

— _ -2
°0.90.d.Gd™ " 0.1>N>mm

9 Bearing stress due to the variable design load 1, Qg 1:
$ & $¢.90.d.Qd1= injz_e = 0.52xNxmm 2
% 7 1 3< b
Bearing stress due to the variable design load 2, Qg »:
s = 202 o 2

Hence, permanent duration design bearing stress:

— _ -2
s ¢.90.d.perm= S ¢.90.d.Gd= 0-1>XN\>xmm

Medium-term design shear stress:

= _ - 2
s ¢.90.d.mt"= s ¢.90.d.Gd* $ ¢.90.d.Qd1= 0-614 Nxmm

Short-term design shear stress:

= _ - 2
s ¢.90.d.st= $ ¢.90.d.Gd™ s ¢.90.d.Qd2= 0-735Nmm
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Values of psi factors for category A, yo=0.7
domestic self contained areas:
Y1 =0.5
y2=0.3

psi factor for variable load 1, Qy ;: yo1:=y2=03

psi factor for variable load 2, Q, »: yoo2:=yo=03

Instantaneous deflection due to the permanent load, SG;:

4 2
I—e 1.2 I—e

U; =sG X % + pr2
Inst.G= 5= k™ 384 Eo.meatty 8 Gmeard®

Final deflection due to the permanent load, SG;:

Ufin.G = uinst.G’(1 + kdef) = 2.15mm

= 1.34xmm
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* Instantaneous deflection due to the variable load 1, Q, ;:
%3 4 2
++ <l 3< ] o xS Le L 12 Le -
inst.Qk1-= “k.1 g ~ =0
Q 384 EO.meaﬁ{y 8 Gmean®
Final deflection due to the variable load 1, Q, ;:
Ufin.Qk1 ‘= Uinst.Qkf(l Ty 2.1*def) = 7.66mm
Instantaneous deflection due to the variable load 2, Q, ,:
3
Le 15 Le
= 6.43xmm

Uinst.Qk2= Qk.2* 73 Mr-ae
Q 48 EO.meaﬁ{y S5 Gmean?
Final deflection due to the variable load 2, Q, »:

Ufin.Ok2 = Uinst.Qk2{ 1+ 2.2Kdef) = 7.58xmm
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The total final deflection:
Ufin = max( Yin. G + Ufin.Qk1 Yin.G * Uﬁn.ka) = 9.746mn

Allowable final deflection for floor members with a
plastered or plasterboard ceiling:

L
e
Uallowable™ g5 = 14-4mm
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: _Sm.y.d.perm _
Bendingatio perm= . perm =0.124

: _Smy.d.mt _
Bendlngatio_mt.— fm—dmt = 0.59

: _ Sm.y.d.st _
Bendlngatio_st.— f— = 0.629

m.d.st

td.perm
Sheafatio.perm= o.d.perm = 0.097

t

- mt
Sheafatio_mt.— m = 0.458

td.st

Sheafatio st:= mt = 0.488

Bending= "PASSED"

Shear= "PASSED"
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| _$¢.90.d.perm
Bearingatio.perm= fc.90.d.perm
| _$¢.90.d.mt _
Bearingatio. mt-= feoodmt o
_ ~_%¢.90.d.st_
Bearingatio st'= fronde 0425
c.90.d.s
| _ Yin
Deflectiontig = Unllowahle ot
allowable
3 B

=0.084

Bearing= "PASSED"

Deflection= "PASSED"
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