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NOTHING BEATS A GREAT TEMPLATE

Preface

Content
Interactive design aids for masonry elements in accordance to BS EN 1996

Guidelines of use
After installing a free trial or demo version the interactive templates will be available free of charge.
The only requirement is a registration at www.VCmaster.com.

The examples provided have been created using VCmaster. All annotated and illustrated design
aids can be used as a basis to create own templates. In order to do this a full version of VCmaster
is necessary.

All templates are linked to various databases by TAB()- or SEL() functions. For instructional
purposes these links are displayed in this document, but can also be hidden when printing.

What is VCmaster?

VCmaster is a software application for technical documentation specifically designed for engineers.
The unique software concept integrates all structural design and CAD software. Universal
interfaces guarantee data transfer, so that the output of all programs can be transposed.

Beside its functions for documentation, VCmaster offers an intuitive concept enabling engineers to
carry out calculations. The input of mathematic formulas can be executed in natural notation
directly in the document itself. The software significantly supports the reuse of structural
calculations and documents. VCmaster simplifies modifications and adjustments and automates
standard tasks. Collaboration with work-groups or with other offices and clients is uncomplicated as
well. As a result, processing time and costs can be considerably reduced.

System Requirements
VCmaster 2016 or newer

Development and Copyrights
Developed in Germany

VCmaster is a registered trademark
© Veit Christoph GmbH 1995-2016
www.VCmaster.com
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Chapter 1: Examples
Vertical load capacity of an intermediate wall
s
AP e )
L]
i nEd,m h
% Nego
L S /:/ S /j
——t
1
Data given
Effective thickness ty = 140.00 mm
Clear height h = 2800.00 mm
Effective heigth reduction factor p = 0.75
Total load for ULS Ngq = 125.00 kN/m
Material properties
Control class = 2
Category = I
Ym = 2.70

Reduction factor

Effective height h;= p*h = 0.75*2800.00 =
hese  2100.00
Slenderness A = — 5 — =
tes 140.00
Factor @, =
(-05*u?)
Factor @4 = A "e =
Material selected
Structural units =
Classification group =
Type of mortar =
Mean compressive strength of masonry unit f, = 7.10 N/mm?
Compressive strength of mortar f, = 6.00 N/mm?

2100.00 mm

15.00 < 27

1.00

0.747

Aggregate concrete
1
general
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Shape factor
Height of unit h = 215.00 mm
Width of unit w = 140.00 mm
) = 1.300
fp = 5*f, = 1.300*7.10 = 9.23 N/mm?
o B 0.70 0.30
fi = K*f, *f, = 0.55*9.23 *6.00 = 4.46 N/mm?
fi 4.46
fy= — = — = 1.65
Ym 2.70
fq*tes "10% @p *Ds  1.65*140.00*10%*1.00*0.747
Nrq = = = 172.56 kN
103 103
NEeg 125.00
— = = 0.72<1
Nrqg 172.56

Interactive Design Aids for Structural Engineers




EXAMPLES TO EUROCODE

Masonry Design to EN 1996

BS EN

Page: 5

Load capacity of an external wall (roof)

>

ESR=sind S
33
:

///{
—a

N
N
N
N

-
E;
N

Data given
Effective thickness ty =

Clear height h =
Effective heigth reduction factor p =
Total load for ULS Ngy =

Material properties
Control class
Category

Tm
Slenderness
Effective height h,s= p*h = 0.75*2800.00
het _ 2100.00

t.  140.00

Slenderness A =
ef
Factor @, =

Moments at the top and at the bottom

4
; MTop

1
A

Data given for the wall
Clear hight h, = h

Depth of wall h = t
Strength f, =

M BOT

ef

E, = fi * 10°

3 3
1000*h  1000*140.00

140.00 mm
2800.00 mm

0.75

150.00 kN/m

Iy =
12 12

2.70

2100.00 mm

15.00 < 27

1.00

2800.00 mm
140.00 mm
4.05 N/mm?

4050.00 N/mm?

228.67*10% mm*
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Data given for the roof
Load w, =

Span of roof L, =
Roof or floor depth h =

Concrete grade =

E, =
3 3
850*h 850*200.00
|, = = =
4 12 12
Moment at the top
Es"ly
L,
n= MAX( 1-—————0.5) =
E,*l4
4*
hy
Eq "l
M * i Ll
top ™ TEL OB, 12 )
+
hy Ly
Moment at the bottom
2
Ls
M gor M rop
// 1
//
L]
Data given for the floor
Load w, =
Es*ly
Ly
n= MAX( 1 - - ——0.5) =
*(E1 i Ep I2)
4 +
hy h,
E "l ,
M : i by
bot = TE L Eyfl, Bl 12 )
+ +
hy h, Ly
Mpot * Miop _ 1.65+-1.47
Mmid= B =

2 2

8.10 kN/m
6500.00 mm
200.00 mm

C30/37
33000.00 N/mm?

566.67*106 mm4

0.50

-1.47 KNm/m

10.00 kKN/m

0.50

1.65 kKNm/m

0.09 KNm/m
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Slenderness reduction factor

etop =

0]

s,top =

Cmid =

0]

s,mid =

€hot =

Material selected

Structural units
Classification group
Type of mortar

Mean compressive strength of masonry unit f, =
Compressive strength of mortar f, =

abs (1000 Mgy ) hes

MAX +——:0.05*t
( Ngg 450 ef)

2*etop 2*1447

1- = 1
tos 140.00

abs(1000*M;q) h
MAX( +—0.05* t)
Neg 450

-0,5 *u?
A1*e( u)

abs (1000*Mpy ) gt

MAX +—:0.05*t
( Ngg 450 ef)

2% epy 2*15.67

1- = 1
tos 140.00

MIN( q)s,top ; (Ds,mid ; (Ds,bot)

Shape factor
Height of unit h
Width of unit w =
&
f, = 5*f, = 1.300*7.10
a B 0.70 0.30
f, = K*f, *f, = 0.55*9.23 *6.00
fk  4.46
fd = _ =
Ym 2.70
fq tes *10% Dy "Dy _ 1.65%140.00%10%*1.00*0.747
NRg = s - 3
10 10
Ngg  150.00
= = 0.87<1
Nrqg 172.56

7.10 N/mm?
6.00 N/mm?

14.47 mm

0.793

7.00 mm

0.747

15.67 mm

0.776

0.747

Aggregate concrete
1
general

215.00 mm
140.00 mm

1.300

9.23 N/mm?

4.46 N/mm?

1.65

172.56 kN
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Load capacity of an external wall

Neg 11| |
h 4
44[;/1 ) r1C
EQ
v Negm
 E— h
iNEd,Z
PO OO E SO,
44751;44,t
Data given

Effective thickness ty =
Clear height h =
Effective heigth reduction factor p =

Total load for ULS Ngq =

Material properties
Control class
Category

Tm

Slenderness
Effective height hys= p*h = 0.75*2800.00
het  2100.00
Slenderness A = —_—F —
tof 140.00
Factor @, =

140.00 mm
2800.00 mm
0.75
150.00 kN/m

2.70

2100.00 mm

15.00 < 27

1.00
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Moments at the top and bottom
2
4 N
? M rop

1
é M BOT
BN
Data given for the wall
Clear hight h, = h = 2800.00 mm
Depth of wall h = tas = 140.00 mm
Strength f, = 4.05 N/mm?
E,= fi, *10° = 4050.00 N/mm?

3 3
1000*h 1000*140.00 6 A

I, = = = 228.67*10° mm
! 12 12
Data given for the floor
Load w, = 8.75 kN/m
SpanlL, = 5000.00 mm
Floor depth h = 200.00 mm
Concrete grade = C30/37

E4 =
3 3
850*h 850*200.00
l, = = =
4 12 12
Moment at the top
E,*ly
Ly
= MAX( 1 - :0.5 =
1 ( E,*l, E,*l, )
4% +
h, h,
Eq*I,
hy “1*w, *Ly
M = * * =
top TECL Eytl, Bl 12
+ +

hy h, Ly
Moment at the bottom

Eq "l
2
h, 0.5%w, *Ly
Mb t = n * * * * * =
o E,*l, Ey*l, E,*l, 12
+ +
hy h, L,
Mbot + Mtop _ 034 +'0.68
Mmid = 2 B 2 =

33000.00 N/mm?

566.67*10% mm*

0.50

-0.68 kNm/m

0.34 kKNm/m

-0.17 KNm/m
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Slenderness reduction factor

etop =

0]

s,top =

Cmid =

0]

s,mid =

€hot =

Material selected

Structural units
Classification group
Type of mortar

Mean compressive strength of masonry unit f, =
Compressive strength of mortar f, =

abs (1000 Mgy ) hes

MAX +——:0.05*t
( Ngg 450 ef)

2*etop 2*920

1- = 1
tos 140.00

abs(1000*M;q) h
MAX( +—0.05* t)
Neg 450

-0,5 *u?
A1*e( u)

abs (1000*Mpy ) gt

MAX +—:0.05*t
( Ngg 450 ef)

2% epy 2*7.00

1- = 1
tos 140.00

MIN( q)s,top ; (Ds,mid ; (Ds,bot)

Shape factor
Height of unit h
Width of unit w =
&
f, = 5*f, = 1.300*7.10
a B 0.70 0.30
f, = K*f, *f, = 0.55*9.23 *6.00
fk  4.46
fd = _ =
Ym 2.70
fq tes *10% Dy "Dy _ 1.65%140.00%10%*1.00*0.747
NRg = s - 3
10 10
Ngg  150.00
= = 0.87<1
Nrqg 172.56

7.10 N/mm?
6.00 N/mm?

9.20 mm

0.869

7.00 mm

0.747

7.00 mm

0.900

0.747

Aggregate concrete
1
general

215.00 mm
140.00 mm

1.300

9.23 N/mm?

4.46 N/mm?

1.65

172.56 kN
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Chapter 2: Simplified method

Vertical load capacity of an intermediate wall

EELT

\\
2
N

///4

Ed,m

Ed,2

S

\E==| EH 1

~
N
AN
AN
N
N

—t

J

HNE

Data given

Effective thickness ty = 140.00 mm

Clear height h =
Effective heigth reduction factor p = 0.75
Total load for ULS Ngq4 = 200.00 kN/m

2800.00 mm

Material properties
Control class
Category

Tm

Reduction factor
Effective height hg = p *h = 0.75*2800.00

het _ 2100.00

Slenderness A = g m =

Factor ®, =

2 2
21 O0.00)

140.00

hef

Factor @ = 0.85-0.0011*(—) = 0.85-0.0011*(

ef
Material selected

Structural units
Classification group
Type of mortar

12.00 N/mm?
6.00 N/mm?

Mean compressive strength of masonry unit f,, =
Compressive strength of mortar f,, =

2.70

2100.00 mm

15.00 < 27

1.00

0.603

Aggregate concrete

1
general
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Shape factor
Height of unit h = 215.00 mm
Width of unit w = 140.00 mm
) = 1.300
fp = 5*f, = 1.300*12.00 = 15.60 N/mm?
o B 0.70 0.30
fi = K*f, *f,, = 0.55*15.60 *6.00 = 6.44 N/mm?
fk 6.44
fy= — = — = 2.39
Ym 2.70
fg*ter *10°" DA D5 2.39 *140.00 *10%*1.00 *0.603
NRrg = = = 201.76 KN/m
103 10®
Ngg 200.00
= = 0.99<1
Nrgy 201.76
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Load capacity of an external wall (roof)

=

Bk =il

{;
- ;a
w{E L L Y —1/2M
n
Pl 2

.

Data given
Effective thickness

Clear height h =

Span of roof I o¢ =

Effective heigth reduction factor p =

Loading

Dead loads g, =

Imposed loads q =

Windload qg,\q =

140.00 mm

2800.00 mm
5000.00 mm

tef =

1.00

15.00 kN/m
10.00 kN/m
0.60 kN/m?

Ultimate limit states
Total load for ULS Ngy = 1.35 * g, + 1.50 * g,

Material properties

Control class
Category

Ym

Slenderness

Effective height hs= p*h = 1.00*2800.00

Slenderness A =

Factor ®, =

Factor @ ; =

Factor @ ;; =

Factor @g j; =

o=

S

het _ 2800.00

t.  140.00

ef

2
2800.00)

140.00

*hef = *
0.85-0.0011*—= | = 0.85-0.0011

ef

MIN( @ ; ; @ ;i ; Ds i )

35.25 kN/m

2.70

2800.00 mm

20.00 < 27

1.00

0.410

0.675

0.400

0.40
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Material selected
Structural units = Aggregate concrete
Classification group =
Type of mortar = general
Mean compressive strength of masonry unit f, = 12.00 N/mm?
Compressive strength of mortar f,, = 6.00 N/mm?
Shape factor
Height of unit h = 215.00 mm
Width of unit w = 140.00 mm
) = 1.300
fy, = 5*f, = 1.300*12.00 = 15.60 N/mm?
a B 0.70 0.30
f, = K*f, *f, = 0.55*15.60 *6.00 = 6.44 N/mm?
fk 6.44
fy= — 5 — = 2.39
Ym 2.70
fq e 10% @p *dg  2.39%140.00*10%*1.00*0.40
Nrq = = = 133.84 kN
103 103
NEeg 35.25
— = = 0.26 <1
Nrqg 133.84
Minimum thickness
Neg 15000
a= = = 0.04 m-!
tes ¥1000*fy  140.00*1000*2.39
Cq = 0.120
Cy = 0.017
* * * 2
C1 *Aewd " 1" e 0.120*0.60*1*2.80
tmin = +02*hef = +OO17*280 = 0.085m
NEeg 15.00
tmin 85
—_—F — = 0.61<1
t 140.00
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Load capacity of an external wall

{;
- ;a
WL LT (e =
n
pl 2

=

Bk =il

.

Data given
Effective thickness ty =
Clear height h =

Span of floor It o =

Effective heigth reduction factor p =
Loading

Dead loads g, =

Imposed loads q =

Windload qg,\q =
Ultimate limit states
Total load for ULS Ngy = 1.35* g, + 1.50 * g,

Material properties
Control class
Category

Ym

Slenderness

Effective height hys= p*h = 1.00%2800.00

et 2800.00
Slenderness A= — = —
tes 140.00

Factor @, =

h

ef

Factor @ ; = 0.85-0.0011*(

ef

If‘ef 5.00
1.3-— = 1.3-—
8

Factor @ ;; = 8

D, = MIN( q)s,i ; q)s,ii )

S

) = 0.85-0.0011 *(

140.00 mm

2800.00 mm
5000.00 mm

1.00

50.00 kN/m
30.00 kN/m
0.60 kN/m?

2
2800.00)

140.00

112.50 kN/m

2.70

2800.00 mm

20.00 <27

1.00

0.410

0.675

0.41
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Material selected
Structural units = Aggregate concrete
Classification group = 1
Type of mortar = general
Mean compressive strength of masonry unit f, = 12.00 N/mm?
Compressive strength of mortar f,, = 6.00 N/mm?
Shape factor
Height of unit h = 215.00 mm
Width of unit w = 140.00 mm
) = 1.300
fy, = 5*f, = 1.300*12.00 = 15.60 N/mm?
a B 0.70 0.30
f, = K*f, *f, = 0.55*15.60 *6.00 = 6.44 N/mm?
fk  6.44
fy= — 5 — = 2.39
Ym 2.70
fq tes *10% Dy * Dy ~2.39%140.00%10%*1.00*0.41
NRrqg = = = 137.19 kN
103 103
NEeg 112.50
— = = 0.82<1
Nrqg 137.19
Minimum thickness
Neg 50000
a= = = 0.15 m™!
tes ¥1000*fy  140.00*1000*2.39
Cq = 0.1300
Cy = 0.0205
2 2
C1 *Aewg "1 " Nef 0.1300*0.60*1*2.80
tmin = +tCy*hy = +0.0205*2.80 = 0.070 m
NEg 50.00
trTlIh 70

0.50<1
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Chapter 3: Concentrated loads

Lintel bearing

o e - N
e
pp——— p— Iefm
Data given
Clear Heigth h = 2800.0 mm
Heigth of lintel hyggm = 200.0 mm
Distance to the nearest edge a,; = 0.0 mm
Length of bearing |, = 425.0 mm
Wall thickbness t = 140.0 mm
Single load Ngy = 100.00 kN
Load from floor and above q4 = 75.00 kN/m
Material properties
Mean compressive strength of masonry unit f,) = 12.00 N/mm?
Characteristic self-weight of units g,i; = 2.70 kN/m?
Compressive strength of mortar f, = 6.00 N/mm?

Structural units
Classification group
Type of mortar
Control class
Category

Tm

Capacity of bearing area under the load
max.f = IF(group ="1";1.5;1.00)
Neg  Neg
1.2*1,*t " max.f *I, *t
At this level the load is carried on a length |, of wall

Required fi, roqu = MAX( )

h, = h-hgeam = 2800.0-200.0
08T 05726000
= +— = +—

Length lem b tan(60) ' tan(60)

h
Weight of Wall N, = 1.35* g, ni (?C *hogam ) *lotm

26
=1.35%2.70* 7+0.2 *1.17556

From above N pove = Ag *(lefm-lp ) = 75.00*(1.17556-0.425)

Ultimate design load F = Ngy Ny, 50 ¥Ngpove = 100.00+6.43 +56.29

Aggregate concrete
1

general

2

I

3.00

1.50

1.40 N/mm?

2600.0 mm

1175.56 mm

6.43 kN

56.29 kN

162.72 kN
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Reduction factor
Effective height h,s= 0.75*h = 0.75%2800.0 = 2100.00 mm

hete  2100.00
Slenderness A = —_— = — = 15.00 < 27
t 140.0
Factor @, = 1.00
2
het 2100.00
Factor @ = 0.85-0.0011*| — = 0.85-0.0011* = 0.603
t 140.0
Required fj and f,
F 162720
c= = = 0.99 N/mm?
lefm*t  1175.56*140.0

G 0.99

Required value f = = = 1.64 N/mm?
a drequ” ) *o,  1.0070.603
Required value fy reqy = frequ “ym = 1.6473.00 = 4.92 N/mm?
Units selected
Shape factor
Height of unit h = 215.00 mm
Width of unitw = 140.00 mm
3 = 1.300
fp, = 8*f, = 1.300*12.00 = 15.60 N/mm?
a B 0.70 0.30
fi = K*f, *f, = 0.55*15.60 *6.00 = 6.44 N/mm?
fk’requ 492
— = 0.76 <1
fie 6.44
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Beam bearing on a wall

JNEd
5| b @&
o| O Lo
& , \
p—— Iefm
Data given

Clear Heigth h =
Span of floor I o =

Width of beam by, =
Heigth of beam hyo,, =
Distance to the nearest edge a,; =

Wall thickbness t =
Single load Ng4 =

2800.0 mm
5000.0 mm

200.0 mm
300.0 mm
2000.0 mm

140.0 mm
100.00 kN

Load from floor and above q4 =

Material properties

Mean compressive

strength of masonry unit f, =

Characteristic self-weight of units g,,i; =
Compressive strength of mortar f, =

Structural units

Classification group

Type of mortar
Control class
Category

Tm

Capacity of bearing area under the load

C

h

max.f =

Design load N =

Required fy, roqu =

30.00 kN/m

12.00 N/mm?2
3.00 kN/m?
6.00 N/mm?2

Aggregate concrete

general
2
|
= 2.70
h-hpeam = 2800.0-300.0 = 2500.0 mm
IF(group="1";1.5;1.00) = 1.50
Nggq taq *bbeam = 100.00+30.00 0.2 = 106.00 kN
N N
MAX( ; ) = 2.52 N/mm?
0.4*a, max.f *bpegm *t
1.2+ bbeam t
C
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At this level the load is carried on a length |, of wall
b he 2500.0
Length I, = t———= = 1643.38
engin lefm beam tan(60) an(60) mm
hC
Weight of Wall N5, = 1.35*gnit *(E *+Nyeam ) *lofm
25
= 1.35*3.00~ 7+0.3 *1.64338 = 10.32 kN
From above N o6 = Ag *lefm = 30.00%1.64338 = 49.30 kN
Ultimate design load F = Ngy* Ny a1 ¥Ngpove = 100.00+10.32+49.30 = 159.62 kN
Reduction factor
Effective height h,; =1.00*h = 1.00*2800.0 = 2800.00 mm
hes  2800.00
Slend A= — = = 20.00 < 27
enderness " 1200
Factor ®, = 1.00
2
het 2800.00
Factor @ ; = 0.85-0.0011*—| = 0.85-0.0011* = 0.410
' t 140.0
It of 5.0
Factor @ ;; = 1.3-— = 13-— = 0.675
’ 8 8
Factor @g j; = 0.400
q)S = MlN( q)S,i ) q)S,ii , q)S,iii ) = 0.400
Required f; and f
F 159620
o= - - " = 0.69 N/mm?
lefm "t 1643.38%140.0
c 0.69
Required value f = = = 1.73 N/mm?
a drequ™ 4 *@,  1.0070.400
Required value fy requ = fgrequ “vm = 1.7372.70 = 4.67 N/mm?
Units selected
Shape factor
Height of unit h = 215.00 mm
Width of unit w = 140.00 mm
o = 1.300
fp, = 5*f, = 1.300%12.00 = 15.60 N/mm?
o, B 0.70 0.30
fi = K*f, *f, = 0.55*15.60 *6.00 = 6.44 N/mm?
fk,requ _ 467
= — = 0.73<1
fie 6.44
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Chapter 4: Formulas for moments

Content: Formulae for the moment of a wall panel

Overview

CA NS

2 2
M gor § M 1op § M sor ?M TOP N
1 1

Interactive Design Aids for Structural Engineers




EXAMPLES TO EUROCODE

Masonry Design to EN 1996

BS EN

Page: 22

Formula for the moment of a wall panel (A)

4
; M top

1
A

M BOT

Data given for the wall

Clear hight h,

Depth of wall h =

Strength f, =

Data given for the roof

Load w, =

Span of roof L, =
Roof or floor depth h =

Concrete grade

E,

Iy =

Moment at the top

Mrop =

Moment at the bottom

MgoT =

= 2800.00 mm

215.00 mm
4.05 N/mm?

fi * 10°
3 3
1000*h™ _ 1000*215.00
12 12

10.00 kN/m
5000.00 mm
200.00 mm

3 3
1000*h ~ 1000*200.00

12 12
Ey*l,
Ly
MAX( 1 -———— ; 0.5) =
E, "l
4*
hy
S
hy 1rw, "Ly
TECL B, 12 )
+
hy L,
E, *l,
2
hy w, "Ly
Nt ol "0.5 =
E,*l, E,*l, 12
+
hy L

4050.00 N/mm?

828.20*106 mm#

C30/37
33000.00 N/mm?

666.67*106 mm*

0.50

-2.23 KNm/m

1.11 kNm/m
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Formula for the moment of a wall panel (C)

2
Lo
M eor M rop
1

Data given for the wall

Clear hight hy = 2500.00 mm

Clear hight h, = 2500.00 mm

Depth of wall h = 215.00 mm

Strength f, = 4.05 N/mm?

E,= fi, *10° =

3 3
1000*h 1000*215.00

Iy = = =
1 12 12

Parameter of the wall 2 are the same as wall 1: E; =E, and I, = |,

Data given for the floor

Load w, = 7.50 KN/m
Span of floor L, = 5000.00 mm
Floor depth h = 200.00 mm

Concrete grade

E, =
3 3
1000*h 1000*200.00
|, = = =
4 12 12
Moment at the bottom
E "1y
L,
= MAX( 1 - ;0.5 =
" ( Eqfly Ex7ly :
4% ¥
h, h,
E,*,
M * n by
BOT ~ TE L By, Bl 12 )
+ +

hy hy L,

Moment at the top

E,*I,
h, 1rw, *Ly
M = * * =
TOP TECL B, Bl 12
+ +

hy hy L

4050.00 N/mm?

828.20%106 mm*

C30/37

33000.00 N/mm?

666.67*10% mm*

0.59

1.75 kKNm/m

-1.75 KNm/m
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Formula for the moment of a wall panel (E)

2

4 N
? Mtop
1
é Meor
BN

Data given for the wall

Clear hight hy = 2500.00 mm
Clear hight h, = 2500.00 mm
Depth of wall h = 215.00 mm
Strength f, = 4.05 N/mm?
E,= fi, *10° = 4050.00 N/mm?
3 3
1000*h 1000*215.00

Iy = = = 828.20*106 mm*

12 12

Parameter of the wall 2 are the same as wall 1: E; =E, and I, = |,

Data given for the floor

Load w, = 7.50 KN/m
Span of floor L, = 5000.00 mm
Floor depth h = 200.00 mm

Concrete grade C30/37

= = 33000.00 N/mm?
3 3
1000*h 1000*200.00
Iy = = = 666.67*10% mm*
12 12
Moment at the top
Es*ly
Ly
n= MAX( 1 - - ——0.5) = 0.59
(E1 Iy Ex™lp )
4* +
hy hy
Eq "l
2
hy -1 w, Ly
M = * * = -1.75 kNm/m
TOP TE L B, Bl 12
+ +
h, h, Ly
Moment at the bottom
E, 14
2
h1 0.5*W4 *L4
M = * * = 0.87 kNm/m
BOT 1 B Eo'l Ey'ly 12

hy hy L

Interactive Design Aids for Structural Engineers




EXAMPLES TO EUROCODE BS EN

Masonry Design to EN 1996 Page: 25

Formula for the moment of a wall panel (B)

=t
A M Top
/|
MBOTé
N\ w

Data given for the wall

Clear hight hy = 2500.00 mm
Depth of wall h = 215.00 mm
Strength f, = 4.05 N/mm?
E,= fi, *10° = 4050.00 N/mm?
3 3
1000*h 1000*215.00
Iy = = = 828.20*105 mm*
12 12
Data given for the floor or roof
Load wy = 3.75 KN/m
Load w, = 7.50 kN/m
Span of floor Lz = 5000.00 mm
Span of floor L, = 5000.00 mm
Floor depth h = 200.00 mm

C30/37
33000.00 N/mm?

Concrete grade
Es

3 3
1000*h _ 1000*200.00

|, =
’ 12 12
Parameter of the floor 4 are the same as wall 3: E; =Ez and I, = I3

666.67*105 mm*

Moment at the top
Ez*ly E4x*ly
+

L, L,
n= MAX( 1 -—————0.5) = 0.50
E1*|1
4*
h,
Eq*ly
h»] *L 2 *L 2
Mop = * #(Wa hs Wa 4 = -0.52 kNm/m
TOP n E *I E *I E *I
14 Bgly Baly 12 12
+ +
hy Ly L,
Moment at the bottom
E1*|1
h1 *L 2 *L 2
Mgt = * #(Wa 4 W38 legp5 = 0.26 kNm/m
BOT n E. *I E. *I E, *|
11, 538 "4l 12 12

hy Ly L
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Formula for the moment of a wall panel (D)

N?’é

!

M BOT

Data given for the wall
Clear hight hy =

Clear hight h, =

Depth of wall h =
Strength f, =

f ¥ 10°

3 3
1000*h  1000*215.00

2500.00 mm
2500.00 mm

215.00 mm
4.05 N/mm?

12

12

Parameter of the wall 2 are the same as wall 1: E; =E, and |, = I,

Data given for the floor

Load wy =

Load w, =

Span of floor Lz =
Span of floor L, =
Floor depth h =

Concrete grade
=

2.50 KN/m

7.50 kN/m
5000.00 mm
5000.00 mm
200.00 mm

3 3
1000*h _ 1000*200.00

I3 = 12

12

Parameter of the floor 4 are the same as wall 3: E; =Ezand I, =I5

Moment at the bottom

Es*l; Eg*ly
+

L, L,
= MAX( 1 - ;0.5
" ( (BT ExTh )
4 +
h, h,
E1*|1
h1 *|_2 *|_2
Mgot = n* o D M
'l E'h Bk Bl | g 1
+ + +

h, h, Ly Ly
Moment at the top
E,*,
h a2 w2
Mo = n* ! «(Watls  wy Ly
ToP Ev*ly Ex*ly Ez*ly Ej*ly | "o T2
+ + +
h, h, Ly L,

4050.00 N/mm?

828.20*10% mm*

C30/37
33000.00 N/mm?

666.67*106 mm*

0.50

0.61 KNm/m

-0.61 kNm/m
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Formula for the moment of a wall panel (F)

2
y 3 4 N

s %/M —

Data given for the wall

Clear hight h, = 2500.00 mm
Clear hight h, = 2500.00 mm
Depth of wall h = 215.00 mm
Strength f, = 4.05 N/mm?
E,= fi, *10° = 4050.00 N/mm?

3 3

1000*h 1000*215.00
I = = = 828.20*108 mm*
12 12

Parameter of the wall 2 are the same as wall 1: E; =E, and |, = I,

Data given for the floor

Load wy = 2.50 kN/m
Load w, = 7.50 KN/m
Span of floor Lz = 5000.00 mm
Span of floor L, = 5000.00 mm
Floor depth h = 200.00 mm

C30/37
33000.00 N/mm?

Concrete grade
=

3 3
1000*h _ 1000*200.00

|, =
° 12 12
Parameter of the floor 4 are the same as wall 3: E; =Ezand I, =I5

666.67*106 mm*

Moment at the top

Es*l; E,*ly
+

L, L,
n= MAX( 1 - - ——:0.5) = 0.50
*(51 ly B '2)
4 +
hy hy
Eq*l4
h 2 w2
Mrop= n* 1 o = -0.61 kNm/m
Ev*ly E*l, Ei*ly By (T3 12
+ + +
hy h L L
Moment at the bottom
Eq "l
h1 . 2 . 2
Mgor= n"=— " " | b w's Jvos5 = 030 kNmim
Bk Ea'h Bk Bl |\ Tp P

hy  hy Ly L
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Chapter 5: Material
Compressive strength of masonry
UN
I I
I I I
I I
LILLLLLEL £
I I
I I I
I I
Material properties
Structural units = Clay
Classification group = 1
Type of mortar = genera]
Mean compressive strength of masonry unit f, = 12.00 N/mm?
Compressive strength of mortar f, = 6.00 N/mm?
Values of constants
K = 0.50
v} = 0.70
B = 0.30
Shape factor
Height of unit h 65.00 mm
Width of unitw = 102.50 mm
) = 0.845
fp, = 5*f, = 0.845*12.00 = 10.14 N/mm?
Compressive strength
Characteristic compressive strength
o . B 0.70 0.30
f, = K*f, *f, = 0.50*10.14 *6.00 = 4.33 N/mm?
Control class = 2
Category = I
Ym = 2.70
Design compressive strength
fk 4.33
fy= —_ = — = 1.60
Ym 2.70
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