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Phase 1: Preparing the model in
SCIA Engineer

Step 1: Defining masonry walls.

This workflow starts in the 3-d model that you have prepared in SCIA Engineer. First,
you have to define the masonry walls in this model. Currently, SCIA Engineer does not
offer a material library for masonry. Therefore, only the material type “masonry” can

currently be selected.

However, to automatically transfer a material quality to FRILO, you can use a clear no-
tation for masonry of simplified design. Follow our recommended notation to define

the material name exactly.

B Materials *
#IRANE «a» D @B A vY |
5235 | Name HLzA-12-1,0-MGlla |

5275 4+ Code independent

5355 Material type Masonry

5450

5 275 N/NL Thermal expansion [m/mkK] 0,01e-003

S 355 N/NL Unit mass [kg/m"3] 1600,00

5 420 N/NL E modulus [MPa] 3,1000e+03

S 460 MN/NL Poisson coeff. 0,25

3275 M/ML Independent G modulus

SEEE UL G modulus [MPa] 1,2400e+03

SLEL Log. decrement (non-uniform da 0,15

S 460 M/ML

e Colour I
S 355 W Specific heat [J/gK] 6,0000e-01

5460 Q/QL/QL1 Thermal conductivity [W/mK] 4,5000e+01

5235H Price per unit [€/kg] 1,00

DAL 4 Code dependent values

5355 H Characteristic compressive stren 3,1

5275 NH/NLH

S 355 NH/NLH Calculate dependent values ‘J'“

S 460 NH/NLH Coefficient for modulus of elastic 1000,00

S 275 MH/MLH Partial factor for ULS for mason 2,00

5355 MH/MLH Characteristic initial shear streng 0,3

5420 MH/MLH Characteristic flexural strength | 0,1

S Sl Ll Characteristic flexural strength | 0,4

$235 JR (EN 1002...

| New | Insert | Edit | Delete |

Figure 1: Definition of the material name and the quality

TIP

The designation scheme for
masonry of simplified design

Brick type—compressive resistance
class—raw density class—mortar
group, e. g. HLzA-12-1.0-MG lla

Brick types

HLzA, HLzB HLzW, LLz Mz, HLZTT,
HLzT2, HLZzT3, HLzT4, KS, KSP, KSL,
KSLP, KSXL, SXLN, KSXLE, V, Vbl, Hbl,
VbIS, VbISW, Vn, Vbn, Hbn, Vm, Vmb,
PP PPE

Brick strength classes
2,4,6,8,10,12,16, 20, 28, 36, 48, 60

Raw density classes

0.35:0.4;: 0.45; 0.5; 0.55: 0.6;; 0.65;
0.7;0.75;0.8;0.85;0.9; 1.0; 1.2; 1.4;
16,18 20;,22;2.4

Mortar groups

MG I, MG II, MG lla, MG Ill, MG llla, LM
21,LM 36, DM
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Step 2: Localising components relevant

for the design

Once the model has been calculated, the area subject to the highest effects of actions
can be localised by displaying the wall internal forces. The wall to be verified can thus
be identified and further tracked.

Location: In nodes avg. on macro.
System: LCS mesh element
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Please click here or press Space and type your text... it will be completed with lines below.

Bueromodel_MasonryLink_SCIA_FRILO (1)

INPUT PANEL & Alwo

B8 All categories ~| ) Basicr

FfédBpqeansai
bAHE LSS S D

- a

' SELECTION

Typeof selection  All
nnnnn Filter No
nnnnn ~ RESULT CASE
uuuuuu Typeofload Load cases

Loadcase  Lastfall 2

nnnnn
nnnnn
434 Averaging of peak ()

Location I nodes avg ..

System
EEEEEE al
Typeof values  Basic ma
lues ny
Standard resut

EE

§C¢C

AR IPEEE]

b et
ACTIONS 5%
Refresh
(® Drawing setup 2D
} ® Resultstable
S

T Reportpreview

-

x

Lsfalliv 0] M 2 M G E‘ﬂﬂ,—“,

‘@
£
E ESULTS (1) M| X
:‘, Name 2D-SchnittgraRen

~

~

<1<

elal<l<

Figure 2: Representation of the wall internal forces
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Figure 3: Local system of coordinates
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Step 3: Creating integration strips

For the most heavily loaded area and the walls with the greatest internal forces, you
must define a so-called “integration strip”. An integration strip always extends over a
storey height. The default width is always assumed to be one metre. This width is usu-
ally sufficient for vertical load transfer. However, you can adjust the width as you wish.

The functions to control the integration strip can be accessed via the interactive search
field centrally at the top edge of the screen or via a user-defined quick-access toolbar.
Simply enter the term “integration strip” and select the command “Integration strip”.
Select subsequently the masonry wall for which the verification is to be performed.
Now, you can draw a vertical strip over the wall height via a start point and an end-
point. In the properties dialogue of the integration strip, you can edit the coordinates
and adjust the contributing width once more.

If no horizontal loads acting on the wall strips are considered, a strip of one metre
width is usually sufficient. If the wall is subjected to horizontal loads in the wall plane
(bracing loads), the full wall width of the strip should be considered. Depending on the
location where a verification is subsequently to be performed in the FRILO program
MWX+, any number of integration strips can be defined. You can find further informa-
tion on integration strips here.

—
Bueramdl Hesomok SRS 1) —

DB X v & © m fa Please click here or press Space and type your text... It will be completed with lines below. asaiv O WM om0 2 # ‘- ®\| o
(=]
INTEGRATION STI (1) M
=)
ccccccc
emb
Createmeshnodes (3 )
I Effective width defi...  Width
Effective width geo...  Constant sym ...
L Width (total) [mm]  1000,0
I“!- ¥ HEAD
L CoordX[m] 1,614
3 Coord Y [m] 4,000
i CoordZ [m] 8,600
v -
= CoordX[m] 1,614
CoordY[m] -4,000
CoordZ [m] 4,200
- ¥ GEOMETRY
A Length [m]
e F Shape
- v ISTRATI
Z
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x
g wi w2
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Figure 4: Creating integrations strips
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https://help.scia.net/22.0/en/#Results/Tools/Integration_strips.htm

Step 4: Calling up the masonry interface

After everything has been predefined in SCIA, you can transfer the masonry wall to
the FRILO program MWX+. For this purpose, the function “FRILO masonry verification’
must be called up. You can find this function at “Design As,Erf” > “Masonry” > “FRILO
masonry verification”. Alternatively, you can search for the keyword “masonry” using
the interactive search box centrally at the top edge of the screen. This way, you can
also find and activate the function.

4

Bueromade MasersL ik SCA PO ) _

DG X @m@ © & @ frilo o® aliy 1M o 2w ] HE OB S,
T 5 % Repeat 'Frilo masonry check’ Enter wla
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bl ) I 5 RESULTS (1) M|
@ Export o FRILO Building Model (GEO) | e
Timber » ~ FRILO M:
5 Updiate from FRILO Building Model (.. LI i)
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R 4 ! Fritofoundation check pectioad 24
ACTIONS >
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I g Billof reinforcement (10}
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Figure 5: Accessing the masonry interface

Subsequently, you must select the integration strip of a wall for which the masonry
verification is to be performed in MWX+. Only one strip can be selected at a time.
MWX+ is launched automatically and all existing geometry information is transferred.
If available, in addition to the selected integration strip, the floor slab below and above
as well as the walls below and above are exported from SCIA for the width of the in-
tegration strip. The loads are imported separately as external and internal loads. The
nominal values of the wind and slab loads are transferred as external loads. The in-
ternal loads are transmitted as characteristic internal forces per load case. Additional
effects to be considered in the verification are determined from the external loads
(additional node moments from the slab loads, additional wall moments from the
wind loads).
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Phase 2: Performing the design
in MWX+ by FRILO

Step 5: Assigning standardised material

The combination of loads and the verifications are now performed in the MWX+ pro-
gram. A few settings still need to be readjusted here. On the one hand, you can adjust
the material in the left-hand program tree in the “System” section. In addition to the
masonry of simplified design in compliance with the standard, you can also select
masonry according to approval or enter user-defined masonry.

File Start Results Help
- FOIEONeea GBS B S [ B
= O 3= m O el (e B oo B D |
Basic  System Loading Design Search | Calculate Design Results A A K Standard Document 3 Save  Connected H
parameter mm g E E'l Manage | and back programs ™ Ti
Input Calculation Graphics Presentation Output and |layouts FRILO
Properties n Graphics Document
Basic parameter oo
...according code . according approval ... userdefined
-
Design Masonry parameter
L. Qutput .
e Type of masonny units Quay brick
Unit Style HEA
J Compressive strength class 12 = [ Bond masoruy
Wall vz 0 la X == i) Density class 1.0
Type single-shell exterior wall o Mortar group MGlla -~
| HLzA-12-1.0-MG lla [E] Deserctiont HLzA-12-1.0-MG lla
Support two sided %
e chcdblc Calculation values
Centering ] 5
_— ‘Young's modulus E0D = 5500 N/mm?
Height hs | [m] 430
Thickness d0 |fem] 240 Compressive strength ke = 50 N/mm?
Length 10 |m 1.00 Unit weight T = 120 kN/m?
Supplement GF gz | kN/m3 0.00
Foundation overhang no averhang
Text w20
0K Cancel
X "’k.\(
Displays a dialog for defining recipe masonry or for selecting
masonry by approval.

Figure 6: Material definition in MWX+

”
7 THE WORKFLOW BETWEEN SCIA AND FRILO



Step 6: Determining the properties of the floor
slabs

On the other hand, you will also have to revise the slab span, the type of support or the
support depth. You can also find these parameters on the left-hand side of the user
interface under “System” > “Floor slabs”.

Step 7: Modifying the design model

Of course, you can modify the model even further if you wish. For example, the de-
sign standard or the verification method (simplified or accurate with consideration of
shear) can be changed.

z

s

=] wall ] Fleor ] Vertical wallload ] Siabload | Horizontal wallload | Stffening load

Figure 7: Modifying the verification method and the spans of the storey floor slabs
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Step 8: Performing masonry verifications

Finally, the masonry wall is designed and all necessary verifications are automatically
performed by the program. Depending on the selected calculation method and the
external effects of actions, the following verifications have to be performed:

Resistance to axial forces

Resistance to shear

QO  wall-related shear (diaphragm-related shear)

QO  slab-related shear (plate-related shear)

O  Edge strain and eccentricities (only required in combination with DIN EN 1996
NA)

O inthe length direction of the wall

QO  inthe thickness direction of the wall

O
O

You can find more information about the MWX+ program and the verification process
on our website.
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https://www.frilo.eu/wp-content/uploads/EN/Manuals/fl_mw_eng.pdf
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