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Chapter 1

Project information
Diana project name W:/student-

homes/w/jwelles/Documents/Master_
Thesis/Rhino Files/Untitled.dpf

Analysis aspects [ Structural ]

Model dimension [ Three dimensional ]

Default mesher type HEXQUAD

Default mesher order QUADRATIC
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Diana version Diana 10.4, Latest update: 2021-03-
05 13:13:13

System Windows NT 6.2 Build 9200

Model sizebox 10.0

Units
The following units are applied

Quantity Unit Symbol

Length meter m

Mass kilogram kg

Force newton N

Time second s

Temperature kelvin K

Angle radian rad

Directions
The following directions are defined:

Name X Y Z

X 1 0 0

Y 0 1 0

Z 0 0 1

Definitions
Name Value

Acceleration of gravity -9.81 m/s2

Fluid density 1000 kg/m3

Reference point for total head 0 0 0
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Rayleigh damping coefficients a: 0 b: 0

Design safety factor concrete 
compressive strength

1

Design safety factor concrete uniax. 
tensile strength

1

Design safety factor concrete stiffness 1

Design safety factor steel yield stress 1

Design safety factor steel stiffness 1

Direction of gravity Z

Chapter 2
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The model consists of the following shapes, reinforcements, piles and interfaces:

Shapes
Name Set Elemen

t Class
Materia
l

Geome
try

Seedin
g 
method

Elemen
t size 

[m]

Divisio
n

Wythe 
1

Shapes CURS
HL

Brick 1 Masonr
y wall 
x=(1;0;
0)

Divisio
ns

0 19

Wythe 
2

Shapes CURS
HL

Brick 1 Masonr
y wall 
x=(1;0;
var)

Divisio
ns

0 19

Wythe 
3

Shapes CURS
HL

Brick 1 Masonr
y wall 
x=(1;0;
0)

Divisio
ns

0 19

Sheet 1 Shapes 
1

CURS
HL

Brick Masonr
y wall 
x= 1

Divisio
ns

0 19

Block 1 Shapes 
2

STRSO
L

Brick 
no gap

Wall no 
gap

0 0

Block 2 Shapes 
2

STRSO
L

Brick 
no gap

Wall no 
gap

0 0

Block 3 Shapes 
2

STRSO
L

Brick 
no gap

Wall no 
gap

Divisio
ns

0 9

Block 4 Shapes 
3

STRSO
L

Brick 
no gap

Wall no 
gap

0 0

Block 5 Shapes 
3

STRSO
L

Bed no 
gap

Wall no 
gap

0 0

Block 6 Shapes 
3

STRSO
L

Brick 
no gap

Wall no 
gap

0 0

Block 7 Shapes 
3

STRSO
L

Bed no 
gap

Wall no 
gap

0 0

Block 8 Shapes 
3

STRSO
L

Brick 
no gap

Wall no 
gap

0 0
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Interfaces
Name Interface Type Element Class Material

Wythe 1 Interface STPLIF Wythe bed

Wythe 2 Interface STPLIF Wythe bed

Wythe 3

Block 1 Interface STPLIF Wythe bed

Block 2

Block 2 Interface STPLIF Wythe bed

Block 3

Dimensions
Axes Minimum coordinate [m] Maximum coordinate [m]

X -1 1

Y -2 2.6

Z -1 1

Geometry load Bending
Name Target Type Direction DOF Value Unit

Load 
Bending 
wythe 1

SURFAC FORCE NORMA
L

1000 N/m2



6/13

Geometry support Supports
Name Target Translation Rotation

Roller LINE Y

Simple support LINE X,Y,Z
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Geometry: Masonry wall x=(1;0;0)
Name Value

Geometry class Sheets

Geometry model Regular curved shell elements

Thickness 0.028 m

Element x axis 1 0 0

Geometry: Masonry wall x=(1;0;var)
Name Value

Geometry class Sheets

Geometry model Regular curved shell elements

Thickness 0.028 m

Element x axis 1 0 0
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Geometry: Wythe bed
Name Value

Geometry class Sheets

Geometry model Structural surface interface elements

Element x axis 1 0 0

Geometry: Masonry wall x= 1
Name Value

Geometry class Sheets

Geometry model Regular curved shell elements

Thickness 0.084 m

Element x axis 1 0 0

Material: Brick
Name Value

Material class Concrete and masonry

Material model Linear elastic orthotropic

Color grey

Element type Curved shell

Young s modulus 6.5e+09 6.5e+09 6.5e+09 N/m2

Poisson s ratio 0.15 0.15 0.15

Shear modulus 2.82e+09 2.82e+09 2.78e+09 N/m2

Mass density 1800 kg/m3
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Material: Wythe bed
Name Value

Material class Interface elements

Material model Linear elasticity

Color silver

Type 3D surface interface

Normal stiffness modulus-z 9.17e+10 N/m3

Shear stiffness modulus-x 3.36e+10 N/m3

Shear stiffness modulus-y 3.36e+10 N/m3

Data: Element data 1
Name Value - -

Chapter 3
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The Mesh consists of the following parts:

Mesh Sets
Name # Elements Material geometry Data

Wythe 1 361 Brick 1 Masonry wall 
x=(1;0;0)

Wythe 2 361 Brick 1 Masonry wall 
x=(1;0;var)

Wythe 3 361 Brick 1 Masonry wall 
x=(1;0;0)

Sheet 1 361 Brick Masonry wall 
x= 1

Block 1 390 Brick no gap Wall no gap

Block 2 474 Brick no gap Wall no gap

Block 3 534 Brick no gap Wall no gap

Block 4 100 Brick no gap Wall no gap

Block 5 544 Bed no gap Wall no gap

Block 6 100 Brick no gap Wall no gap

Block 7 471 Bed no gap Wall no gap

Block 8 100 Brick no gap Wall no gap

Connection 
1-2

361 Wythe bed Wythe bed

Connection 
2-3

361 Wythe bed Wythe bed

Con12 100 Wythe bed Wythe bed

Con23 100 Wythe bed Wythe bed
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Chapter 4

Analysis: Analysis1

Definition

  Structural linear static 
   Structural linear static 
    Evaluate model 
     Evaluate elements 
      Average nodal normals 
       Tolerance angle  = 0.349066
      Evaluate composed elements 
     Assemble Elements 
      Degree of freedom tolerance  = 1e-06
     Setup element stiffness matrices 
     Setup load vectors 
    Solve the system of equations 
     Method  = Parallel Direct Sparse
     Convergence tolerance  = 1e-08
     Parallel Direct Sparse 
      Factorization 
    Output linear static analysis 
     Output linear static analysis 
      Device  = DIANA native
      Option  = Binary
     Seltyp  = USER

      Select 
       Blknam  = OUTPUT
       Modsel  = Complete
       Loads 
        User selection  = ALL
       Casety  = LOADS
      User 
       Displacements 
        Displacements 
         Form  = TRANSL
         Oper  = GLOBAL
         Type  = TOTAL
         Total 
        Displacements 
         Form  = TRANSL
         Oper  = LOCAL
         Type  = TOTAL
         Total 
       Strains 
       Stresses 
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        Stresses 
         Form  = CAUCHY
         Oper  = GLOBAL
         Type  = TOTAL
         Total 
        Stresses 
         Form  = CAUCHY
         Oper  = LOCAL
         Type  = TOTAL
         Total 
        Stresses 
         Form  = DISFOR
         Oper  = LOCAL
         Type  = TOTAL
         Total 
        Stresses 
         Form  = DISFOR
         Oper  = LOCAL
         Type  = ELEMEN
         Element contribution 
       Forces 
       Model parameters 
       Element forces 

DCF Commands

*LINSTA LABEL="Structural linear static"
  MODEL EVALUA CHECK OFF
  SOLVE PARDIS
  BEGIN OUTPUT
    TEXT "Output linear static analysis"
    BINARY
    SELECT LOADS ALL /
    DISPLA TOTAL TRANSL GLOBAL
    DISPLA TOTAL TRANSL LOCAL
    STRESS TOTAL CAUCHY GLOBAL
    STRESS TOTAL CAUCHY LOCAL
    STRESS TOTAL DISFOR LOCAL
    STRESS ELEMEN DISFOR LOCAL
  END OUTPUT
*END

Phases
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Chapter 5
























































































































