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CYPECAD - Practical examples

Presentation

CYPECAD is the software for reinforced concrete, steel, timber and aluminium structures which
provides the spatial analysis, structural element design, reinforcement and section edition, and construc-
tion drawings of the structure.

It carries out the analysis of three dimensional structures composed of supports and floor slabs,
including their foundations, and the automatic design of reinforced concrete, steel, timber and aluminium
elements.

With CYPECAD, the engineer holds a precise and efficient tool to resolve all the aspects related
to the analysis of the structure of any type of concrete as well as being adapted to the latest international
Codes.

CYPE
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15. Practical examples

15.1. Introduction

Two practical examples are described below. Each exam-
ple is approached in a different manner. There is no single
correct way to introducing a job. With practice, the user will
develop his or her own method of introducing and analy-
sing a job. Nonetheless, the objectives of both the exam-
ples are to:

Act as guides as to how the data of the structures
should be organised.

Show how they are to be introduced in the program.
Analyse their results.
Obtain the necessary drawings and reports.

CYPE
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15.2. Example 1

In this example, a reinforced concrete structure composed
of columns, beams and joist floor slabs is to be introduced.

= 3D Model [F2)- E)X

N.B.: A more advanced course is available, published by
CYPE : Practical course of CYPECAD, which can be stu-
died once this example has been worked through.

The following practical example is included with the pro-
gram. To access it and install the DXF file to be used as a
template for the data introduction, follow the following
steps:
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e Open the program
e C(Click on File > File manager. The file manager win-
dow will open.

* (Click on the Example button.

The File manager window will open displaying the job
file at the following directory: \CYPE Ingenieros\
Examples\CYPECAD, which will be opened later on
during the example.

= File manager

= 0O

Copy

&

Delete

& = & =] [ %
Open Mew Search Send Share  Decompress Examples  Delet bmp. Esit
T:ACYPE Ingeniercs\Eamples\CYPECAD
B Mrc A

] Desktop

3 My documents
=y

Job Date

22/07/2010
22/07/2010
22/07/2010

22/07/2010

Desciiption

manal Example

Werchouse example

Integrated Structune_Warchouse
Integrated stuchure_Warchause_Castellted | Warehouse wilh castelated roof beams

“Walle slab Example

==

= D
52 E: [MSenvido2iD)

T
= CYPE Ingenisios
=5 Examples
3 CYPECAD
) Embedded retaining
{7 Metal 30
{7 Reinforced concrete
- @ (3 Prolects
(3 Repotts ~

Fig. 15.2

15.2.1. Data organising
15.2.1.1. Column layout drawing

A drawing of this type should be created, which should dis-
play:

¢ The start and end elevations of each vertical column ali-
gnment, shear wall and wall.

e Their respective sections with their pre-designed
heights.

* Angles
* Fixed points.

Please recall that the fixed point of a column is the comner,
mid-point or axis from which the transverse section can be
incremented. This point is defined so avoid the marked limi-
ting boundaries of the structure to be surpassed and so to
not invade openings. The user must know which column
faces cannot be moved.

15.2.1.2. Building elevation section drawing

This drawing should contain:

e Floor numbering
* Floor group assignment
» Surface dead and live loading

» Difference in height between top elevations of finished
consecutive floors

15.2.1.3. Floor table

Based on the previous drawing, the following table can be
created:

Height Elevation Liveload  Dead load
Group Group name Floor name (rr?) (m) (KN/m?) (KN/m?)

4 Lift machinery roof 5 Lift machinery roof]  3.00 13.75 1.00 2.00
3 Roof 4 Roof 2.85 10.75 1.50 2.50

3 3rd floor 2.85 7.90
2 2nd and 3rd floors 2.00 2.00

2 2nd floor 2.85 5.05
1 1st floor 1 1st floor 3.10 2.20 2.00 2.00
0 Foundations -0.90

CYPE




15.2.1.4. Floor plans

It is convenient for the type of floor, depth, materials, parti-
tion loads, stair loads, local surcharges, joist layout direc-
tion, etc. to be known beforehand by the user to increase
the efficiency of the data introduction.

15.2.1.5. DXF or DWG template

Once the floor and column outlines, fixed point of the co-
lumns, etc. have been drawn, the building geometry can be
introduced much more quickly with the aid of a DXF or
DWG template in which these elements are already drawn.
Although other methods can be used.

Use of the DXF or DWG as a template is an advantage
compared to introducing the columns using coordinates or
other methods (relative dimensions, layout lines or out-
lines). It also proves to be useful for edge beams and stair
opening beams, patios, lifts, building services, etc.

If a DXF template is to be used, before exporting the file
from the CAD program, please ensure the number of deci-
mal places is set to 3.

Check the units of the drawing before importing it into the
program and ensure it is in the same units and order of
magnitude as the program.

15.2.2. Data introduction
15.2.2.1. Job creation

Follow this process to create the job:

e Click on File > New. In the window that opens intro-
duce the name of the job and click on Accept.

CYPE
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Name of the job

CACYPE IngenisrostProjects\CYPECADY -Bmwse
Description
-_Accenl -Eam:e\

Fig. 15.3

* In the next window (New job window) the program will
ask the user to choose the introduction mode amongst
various options. Select Empty job (for this example)
and click on Accept.

© Empty job

O Job import fom Metal 0

hoduction DXF/DWIG
voduction IFC

ample DXF/DWE

O Autamatic inioduction exanple IFC

O Automalic inrodkction ex

Fig. 15.4

15.2.2.2. General data

Having accepted the previous windows, the General data
dialogue box will open. Here, a description of the job may
be introduced, the codes to follow selected, materials to be
used, horizontal loads to be applied, definition of load fac-
tors and additional loadcases, column effective length fac-
tors, edition of reinforcement tables and analysis options.

9
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E General data
Keyward: project
Description: | project ]
[ ]
Codes: Eurocode 2, Eurocodes 3 and 4, Eurocode b and Euracode 3
Materials
Concrete for Steel for
Floor slabs Bas &
REvTEEn Coldomed ~
Gl h Fioled and welded
wels =| Bots ]
Loads Effective length factors
[ with wind loading Conerete columns
[ with seismic loading B B
Stoel columns
[] Check firs resistance - o
Fig. 15.5

The concrete, rolled-steel, cold-formed steel, wood, ma-
sonry and composite slab codes can be selected, as well
as the type of concrete for each element of the job. The
type of steel to be used for the reinforcement bars can also
be defined.

For this example, the concrete to be used will be C25/30,
steel for bars S-500 and for the codes, select the corres-
ponding Eurocodes for each material by pressing on the
Codes button at the top of the dialogue box.

Using the By position button & , the reinforcement tables
may be accessed and many analysis options can be edi-
ted and modified by the user.

In this example, columns will be designed in such a way
that all four faces will contain symmetrical reinforcement
and be continuous. Follow the steps to apply this arrange-
ment:

e (Click on the By position button
e (Click on the Vertical bar options button

CYPE

3 Steel types in bars.

In columns, walls and corbels

Bars [ 5500 ] [752]
Stinps....: ( dem ] % ? H
Fig. 15.6

A new window will open.

[ Cutdowshatlatoon ]
[ Swmerpoera ]
[ Cofnubrortera ]
[__Transiions due o dimension changes ]
[ Fowdnaolbarknsh____J
[ Soice althe cente zone ofthe span
[ Soices inwalls and shearwals ]
(__ Comnstaitonions ]
[ Mininum geometicratios ]

Fig. 15.7

¢ (Click on Symmetry criteria. Introduce 300 in the win-
dow that appears and Accept.

F Symmetry criteria

Percertage of section dilference to place symmetic reinforcemert
Designs symmeti reirforcement when the difference in steel sections
betieen the design reifarcement and the symmetical does nat exceed
a percentage I P i the percentage. ther

1F 4 <= 2[A1+42] 1 + P/ 100] then 4 A is provided [eymmeticall.
Othervise, 2 A1 + 2 A2 i provided ot sym |

[ Save as defauit seitings

Fig. 15.8

* From the options window select Continuity criteria.
Select Apply from the next to last from the scroll
menu for the option The number of bars in the faces
must be greater than or equal to that of the higher
floor. Accept this option, Exit the Vertical bar options
window and the program will return to the General da-
ta window.
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The reiforcement area placed in one 1061 [ zopi rom the nest oot
mist be recter then o eauallo that of the
Figher floor

The dismeter of the bars ofthe comers st | sppy fom the retto st ¥
be greater than or squal o that of the higher |- o Lo 223
;

F Continuity criteria

floor

The number of bas in the {acss st be
areater than or squalto thal of the higher
floor.

The diameterof the bars of the faces st [ D ot apalp s or 3
be oreater than or squal o that of the igher |- ot e

floor.

[15ave as default setings

Fig. 15.9

* To define the allowable bearing pressure of the sail,
click on the Foundation data button ] .

* In the emerging window, introduce an allowable bea-
ring pressure of 0.20 MPa for persistent situations and
0.30 MPa for accidental situations.

Z Foundation elements with external fixity.

Foundation soil

[ ety footing siding

Allowable bearing pressure in persistert stuations | 0200 MPa | da
Allowsble bearing pressure in aceidental situations | 0.300) MPa

[ Consider wind combinations

(] Consider earthuske combinations

Fig. 15.10

15.2.2.2.2. Wind and earthquake loading

We recommend that a first analysis be launched with only
vertical forces applied so that a general adjustment of the
columns can be carried out. In the second analysis, the ho-
rizontal forces can be applied, if any, followed by the ad-
justment of all the resistant elements. In the case of an ex-
perienced user, predesign the columns so that only a sin-
gle analysis is required.

In this practical example, no horizontal loads will be intro-
duced.

CYPE
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15.2.2.2.3. Additional loadcases (special loads)

The use categories for the building are to be defined here.
Click on the Additional loadcases (special loads) button
and then on the use category icon. Select A.Domestic and
household and H. Roofs from the emerging window and
accept.

Use categories

A, Domestic and household

1o

Loadcase
Automatic Additional
1 1B
2 Use categories El g g
[#] 4. Damestic and househald 0 [E
0 =)
[CIE. Offices
€. Mesting areas 0 o
JD. Shops (U=
CJE. Warehouses 0
[IF. Vehicle weight <= 30 kN 1
[ 6. 30 kN < vehicle weight <= 160 kN
Cancel
Fig. 15.11

The additional live loads of this example are introduced wi-
thout the need of having to define an additional loadcase.
Nonetheless, if other loadcases are to be created in ano-
ther job, be they compatible, incompatible or simultaneous
with other loadcases, click on the Additional loadcases
(special loads) button.

15.2.2.2.4. Limit states (combinations)

The limit states (combinations) can now be defined:

* Click on the Limit states (combinations) button in the
General data window.

e From the scrolling menus in the Limit states window
which appears, choose the Execution control, Use
category and Snow level for the job.

"
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* |f special combinations are to be defined for a specific
material, click on the Configure combinations for
each limit state button at the bottom of the Limits
states window.

* In the new window, select the button corresponding to
the option whose limit states are to be modified.

% General data

Keyword: project it states

[—

Codes: Eurocode 2, Eurocodes 3 a

Reinforced concrete
Concrete

te: Eurocade 2
Foundation concrete: Eurocade 2
Fracture U.L.S. Cold formed steel: Eurocodes 3 and 4
Fracture U.L.S. Rolled steel: Eurocodes 3 and 4
Fracture U.L.S. Timber: Eurocode 5
Aluminium ultimate: Failure limit state: Eurocode 9
Ground bearing pressures

Floor sabs cosran v Displacements
- o v # Characlerisicloads
Golurns [casran ~ & | Corfigurs sombinatiors or sach it stats | Snow: Remaining CEN Mamber Statss, H <= 1000 m
walk EEa: O Pt shtionsivcduead by e e
Steel
Bars
Bolls

15.2.2.3. Floor / Floor group definition

Floors and floor groups are defined as follows:

e (lick on Introduction > Floors /Groups
* (Click on New floors in the emerging window

 Floors and groups [

Fig. 15.13

e (Click on Single and click on Accept.

%
) How would you like to introduce these floors?
“ @ Single
O Grauped

EC - Remaining CEN Member States, H ¢= 1000m Flg 15.14
[ClWith wind loading EC - Remainin g CEN Member States, H <= 1000m
s EC - Remaining CEN Member States, H ¢= 1000m .
m— — Y ————  Introduce five floors and press the Enter key. Complete
EC - Remaining CEN Member States, H ¢= 1000m H
[ e D d]]l o the table and click on Accept.
-
o T = Insert floors
Number of flocrs ta insert
Fig. 15.12 Floor | Mame Height | Uss categories | LL(KN/r?) | DL (kN/é)
i 5: Lilt machinery roof 300 UseH ~ 100 200
4 Roof 289 UseH ~ 180 250
3 3id Floor 285 Use & w200 2.00
2 2nd Floor 285 Used w200 200
. 1 1st Foor 210 Used w200 200
15.2.2.2.5. Effective length factors
Leave the default coefficients. —
A, Domestic and housshald
If the structure is analysed with vertical forces, a value of 1 . Fdks
for these parameters provides results with an applied sa-
Fig. 15.15

fety factor. If there are horizontal loads acting on the struc-
ture, this value is also reliable as long as the analysis is
carried out taking into account second order effects.

e The Floors and Groups window will appear again but
this time with more options.

Z Floors and groups  [X]

[ Edifoos )
[ Edtaos ]

Fig. 15.16

CYPE



Group the second and third floors. Select Join groups.
A new window will open to join the groups.

Move the mouse cursor and click to select which floors
are to be grouped.

= Join groups

Join
[ Ace:

2nd Floor and 3d Floor

opt

Fig. 15.17

Click on Accept. From the dialogue box that appears,
either option can be selected as no floor geometry has
been defined yet (this option is intended for use if the
floors are grouped once their geometry has been defi-
ned and differs between the two floors. Upon grouping
them, since they both have to contain the same geo-
metry, the program prompts as to which geometry of
the floors is to remain).

Indicate from which of the two graups you would ke to keep the informaiion
ads.

3/ of beams and o

@ 3rd Floor
() 2nd Floor

Cancel

Fig. 15.18

Click on Accept and the Floors and groups dialogue
box will reappear.

Click on Edit floors and introduce -0.90 as the value
for the Elevation of the foundation plane.

CYPE
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= Edit floors 2
Elevalion of foundafion plans: m
Height | Elevation
300 1375
285 1075
286 7.80
285 505
310 22
{ 00
— —
[z O
= - A~ W]
[- A N> B
Fig. 15.19

* (Click Edit groups and change the name of Floors 2

and 3 to 2nd and 3rd floors.

Z Edit groups

Name

Roof

1t Floor
Foundations

LL (k) | DL (kNP

Lift machinery roof 1.0

15

2nd and 31d Floars 20

20
(1]

20
25
20
20
(1]

Q. 'B,l
Qo

Fig. 15.20

15.2.2.4. Import DXF or DWG templates

As mentioned previously, the use of a DXF or DWG tem-
plate is very useful when introducing the geometry of the
structure. To import the DXF or DWG file:

e Select the Edit templates button from the toolbar.
The Template views manager window will open.
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= A BRE 15.2.2.5. Column introduction

D 48 ~FEHEH

Visible | Light | Template | Name Group

Fig. 15.21 .

* (Click on the Add icon and the Selection of templates
to read dialogue box will open asking for a DXF or
DWG file to be selected. Find the floor_geometry.dxf
file located in \CYPE Ingenieros\Examples \CYPE-
CAD\. Select and click on Open.

e Click on Accept to return to the Template views ma-

2 Available Files
Layer manager  Lipdate File
Lk}
Hame Creation date Size (Bptes]
| HACYPE Ingenieros\Exampl, AFloar_geometrydsf | Wed 2Jul2008 1247 | 43939

Fig. 15.22

* Click on Accept once again, to be able to view the tem-
plate on screen. Upon doing so the program will ask:
Would you like to assign the view to all the
groups? Choose Yes.

For this example, a template has been created (with a CAD
program) to be used for the floor geometry.

CYPE

The columns will now be introduced.

Click on Introduction > Columns, shear walls and
starts from the menu in the Column Definition tab.
The following dialogue box will open.

Columns, shear walls and column starts_[2][]

New colimn ]
Mew shear wall )]
N stait )

Fig. 15.23

[
(
(

Click on New column. For the time being, all the co-
lumns will be introduced with the same dimensions
from the Foundations to the Lift machinery roof. The-
refore, accept the data that appears in the window.

3 New column

Final graup Liftmachinery oot (%
Bucking coflicient

Reference: O without ext fix
Angle: [0 ]2 @wihest i

Support £l Change [0 Im

Deepth of support [0 Im

soooo
WEE

M|
PACER

Accept Copy from. Cancel
[Eceenl]

Upon accepting, the dialogue box will close and return
to the main screen. Using the scroll wheel of the mouse
or by opening a zoom window using the icon in the tool-
bar at the top of the screen, zoom in, so to view the first
column in the DXF template.



Fig. 15.25

+ Click on the Template object snaps f icon in the

toolbar at the top of the screen. The first column to be
introduced is a corner column, therefore the fixed point
of the column will be the bottom left hand corner of the
column.

In the Object snap selection dialogue box that opens,
mark the Intersection box then click on Accept.

Activate objest snaps (F3)
1% CIPaint A Clidpoint
[] CIEndpaint X lintersectiont
Y [linsettion point <> [] Quadrant
O Oeenter X CNearest

Fig. 15.26

Place the mouse cursor over the bottom left hand cor-
ner of the column (its fixed point, marked on the tem-
plate with a red circle). Notice how a cross appears
when the mouse cursor is moved over two intersecting
lines.

Fig. 15.27

CYPE
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Click on the bottom left hand corner. The corner of the
column has been snapped. However, the position of the
column that has been introduced does not coincide
with the column from the template.

Fig. 15.28

To adjust the column, click on the right mouse button.
The New column window will open. Click on Cancel
and the Columns, shear walls and starts dialogue
box will appear.

Z Columns, shear walls and column starts [ |[X]

(
(
(
(
(
(
(
(
(
(
(
(
(

e column ]
New shear wall
New st

Edit
Hove

Delele.
Displace:
Adiust
Modfy fived poirt
Copy

Search
Modify reference
Modify andle.
Modify iniial and final qroup.

Extemal sy
Fisity cosfficients
Eftective lenath factars
Horzortal loads
Head loads

Fig. 15.29

Click on Edit followed by a click on the corner column.

In the Edit dialogue box, a diagram of the Fixed point
of the column is shown in the top right hand corner. The
possible fixed points of the column are displayed in
green, and the selected fixed point is displayed in red.

15
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Iniiel gioup: Fiedpoint © T
Final group: Lift machinery ool (% [ |
(2.256m, 1.081 m) A
Reference: Owihouent fily

Angle [0 = @wihen i

Support | Change m

Depth of support [0 m

s @
af
{ B
: @
(=]
Fig. 15.30

Click on the bottom left hand corner fixed point to se-
lect it.

Click on Accept.

Click on the Full screen icon from the toolbar to obtain
a complete view of the floor.

Fig. 15.31

Zoom to view the column situated to the right of the co-
lumn that has just been introduced. Click on the right
mouse button.

Click on New column in the Columns, shear walls
and starts window. The New column window will
open. Click on Accept.

In this case the bottom right hand corner should be
snapped to and then carry out the corresponding ad-
justment in the Edit window.

Fig. 15.32

Introduce the remaining columns always using the ob-
ject snap to snap to the fixed point, which is displayed
with a red circle in the template. When introducing a co-
lumn whose fixed point is at its centre, the adjustment
will not have to be carried out.

Il group:
Final group Lit machinery 0ol ¥ | r
1690 m.1.061 m]
R O Wikaut st fx R
Angle: [0 ] @winedt fin
| |
\

Suppart EL Change [0 m
Depth of support [0 Im
Fig. 15.33

?
Faundations v Firedpant ~
.

5anoD
AP

Fig. 15.34

This process may be slow and tedious. However, there is
no need in carrying out a zoom on each column, a larger
zoom window can be used to view several columns, intro-



duce them snapping to their fixed points and then adjust
each one. In this example, the process has been described
in detail so it may be understood well.

Another option is to introduce all the columns by snapping
to their centre in the DXF template and then use the Chan-
ge fixed point option, from the Columns, shear walls
and starts window. This option modifies the fixed point wi-
thout displacing the column.

When this tool is selected, the Fixed point dialogue box will
appear. Here the fixed point of the column can be chosen
and then assigned to the columns which are to have their
fixed point at that position.

2 Modify fixed point |- (215X

oA

Fig. 15.35

This way of introducing the columns may result to be more
comfortable, but remember that for the columns to be intro-
duced correctly, the dimensions must be the same as they
are in the DXF template. If this is not the case, the fixed
point will not be in its correct position. Therefore if a DXF
template is being used where the dimensions of the co-
lumns differ from one another, these must be changed
each time a new column is introduced or alternatively, once
they have all been introduced, edited one by one.

Now the start and end of the columns will be modified.

* Select Modify initial and final group from the Co-
lumns, shear wall and starts dialogue box.

* In the window that appears, deactivate the Initial
group box and for the Final group, select Roof.

CYPE
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Z Modify initial and final group
Final aroup: | [
[ Initial group:

— -
Z‘O = I = Z“’
I RN
Fig. 15.36

e Bearing in mind that the columns are number from left
to right and bottom to top, click on the Assign button
and click on the columns P1, P3, P5, P8, P9 and P10,
which will be marked in red. Click on the right mouse
button and select Finish.

e Click on Exit to close the Columns, shear walls and
starts window and to conclude the column introduc-
tion, click on the Beam Definition tab.

15.2.2.6. Introduction of group 1: 1st floor

Having clicked on the Beam Definition tab, the program will
situate the user on the first floor.

Firstly, activate the visibility of the element references.

Visible

Sections
[ Sections

Columng Foundation

Colurins [ Facting reinforcemert
[ Column dimensians

[ Fixed point

[] Fecting dimensions
[Stats

Panels

[ Elevation Changes

[ Dimension lines

D Siructures
[ Connsetians

Beams
Besam dimensions/Referencs
[ Section of sloped beams
[Joints

[ Length of one-way joists [ Strueture projection
[ Floor slab depth
[ Floor slab N®

[ Slab rumber circle

[ stairs

Fig. 15.37
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15.2.2.6.1. Beams

e (lick on Groups > Show references (or select
the ® icon from the toolbar at the top of the
screen). A window will appear where the Visible,
Columns, Beam dimensions/ reference boxes
are to be activated. The rest left unmarked.

Now the beams will be introduced.

¢ Click on Beams/Walls > Define beam. The Current
beam window will open.

* Select a flat beam by clicking on the top icon of the left
hand column.

e Click on the dimension representing the width of the
beam and change it to 0.30.

D current beam ]

e = ™

Fig. 15.38

* (Click on Accept and the Define beam floating menu
will appear on screen.

Fig. 15.39

CYPE

This menu contains general and specific help dialogue
boxes, which provide information on how to introduce
straight and curved, continuous or discontinuous, pro-
gram definitions, etc. To understand the introduction
modes of the program, it is highly recommended the
help dialogue boxes be consulted.

To change the dimensions of the beam to be introdu-
ced, click on the first button of the floating menu =
and the Current beam window will reappear.

For this example, ensure the options of the floating menu
are set as follows:

< - Should be in Simple mode

= :Any of the three options can be activated depen-
ding on the user’s beam introduction preference.

o]
o]

o [#EJ: The Without displacement option should be
activated.
o =7:Should have Straight option activated.

Whilst the floating menu is visible, beams are ready to be
introduced. If the menu disappears, it can always be activa-
ted by reselecting the Define beam option from the Be-
ams/Walls menu.

e Beams can be introduced and adjusted to their respec-
tive positions in the DXF template in two different ways.
One way consists in snapping the axes, faces or edges
of the previously introduced columns and then adjus-
ting the beam to the DXF template. The other way is by
snapping to the elements of the imported DXF tem-
plate, and so the beam is adjusted when it is being in-
troduced.

* Introduction of beam P1-P5 by snapping to co-
lumns.

o To snap to the axes, faces or edges of the columns,
the DXF or DWG object snaps must be deactivated.



To do so, click on the M icon in the toolbar and
deactivate any objects snaps which may be activa-
ted. Alternatively, pressing F3, will deacti-
vate/activate all the object snaps.

Z Object Snap selection

Activate object snaps (F3] ] Activate object snap racking [F11)

] Fay
O X
o <
] X
c =
7

Fig. 15.40

The third button of the Define beam floating menu
=- must be set to Centre. Click on column P1.
When the centre of the column has been selected,
the mouse curse will change to a red point.

Click on column P5.

Fig. 15.41

Having introduced this beam, its side has to adjus-
ted to the fagade drawn on the template. To do so,
activate the Nearest object snap from the Object
snap selection window.

Z Object Snap selection

[#] Activate object snaps [F3] [ Activate ohjsct snap tracking [F11]

12 [ Point A [ Midpoint
[ [ Endpaint > O nterssction
LY [ insertion point <> [ Quadrant
() [ Center X [] Nearest
b [ Pempendicular — [JExtension
/¢ [ Parallel

Fig. 15.42
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o Select Beams/Walls > Adjust.
o Click on the left side of the beam

Note: The mouse cursor must be situated outside the width of
the beam but close to its left side, otherwise if it is placed within
the width of the beam, the axis of the beam will be adjusted to
the facade line.

The beam is displaced automatically so that its side coin-
cides with the line drawn in the template.

o

Fig. 15.43

This adjustment, as well as displacing the beam so its side
face coincides with the template also establishes its fixed
side, which due to it being an edge beam at the facade of
the building is displaced 5 cm with respect to the face of
the column.

It is normal for the width of the beam to vary as the analysis
of the structure proceeds, and if a side of the beam is to be
maintained at a fixed position after it has been introduced, it
must be adjusted (to a template line, column face, etc.)

* Introduction of beam P1-P5 by snap to DXF tem-
plate
o Delete the beam P1-P5 (Beams/Walls > Delete)
to practise introducing the beam using a different
way.
0 Select the option Beams/Walls > Define beam.

CYPE



20

CYPECAD

o Click onthe 8 button in the toolbar to activate the
Nearest object snap and deactivate any other ob-
ject snap which may be selected.

o The third button from the Define beam floating
menu 3= should be set to Left adjustment. Posi-
tion the cursor at a point on the fagade line of the
template between columns P1 and P5.

e

2

T P2

Fig. 15.44

o The symbol Z which appears when the cursor is
brought close to a line of the DXF template indi-
cates that if the user clicks on the left mouse button
at that point, the start of the beam will be at that
point. Introduce the initial and final points of the
beam by snapping to two points along the facade
line of the template, the first close to P1 and the se-
cond close to P5.

Fig. 15.45

o For the beam to span between column P1 and co-
lumn P5, it must be extended using the Extend be-
am command found in Beams/Walls > Extend
beam. The beam may also be introduced without
the need of having to extend it later on. If the initial
and final points of the beam are snapped to points

CYPE

close enough to the columns, in such a way that the
width of the beam overlaps them, the beam
connecting columns P1 and P5 will be obtained.

Ps P

Pl P2]

Fig. 15.46

To introduce a beam using any of the methods descri-
bed above, beam spans do not necessarily have to be
introduced from one column to the next column. Any
beam length can be introduced and the beam will re-
main joined to any column it overlaps.

Now introduce the remaining beams:

Beam P5 - P8 (from column P5 to column P8). The op-
tion Beams/Walls > Extend beam can be used to ex-
tend the end of beam P1-P5 or introduce a new beam
using Beams/Walls > Define beam and then adjust it
to the template line using the option Beams/Walls >
Adjust, as was done with beam P1-P5. Each of the
spans introduced must be adjusted; in this case only
the second as the first was adjusted previously.

Beam P8-P10, flat 0.40m width. External side adjusted
to the template line. In this case, the two ends of the
frame are introduced as column P9 is aligned with co-
lumns P8 and P10.

Beam P4-P10, flat 0.30m width. External sides (right) of
both spans adjusted to the template line.

Beam P1-P2, flat 0.30m width. External sides (bottom)
of the three spans adjusted to the template line.

Beam P2-P3, dropped 0.20 x 0.40 m. External sides
(bottom) of the three spans adjusted to the template line.



e Beam P3-P4, flat 0.40 m width. External sides (bottom)
of the three spans adjusted to the template line.

* Beam P5-P7, flat 0.50 m width. Not to be adjusted, the-
refore the program maintains the longitudinal axis fixed
in case its width varies.

3 current beam @3]

EfE
oy =™
=
S
o ||

E
Fig. 15.47

The beam that has just been introduced contains a span,
P6-P7, which partly defines the stair opening, but its side
does not coincide exactly with the opening.

What must be done in the job (the user should correct and
reflect it in the drawing) is to infill the area between the side
of the beam up to the edge of the opening.

It does not make sense to move, in this case, the beam so
that its side coincides with the stair opening (as it would
have to be moved a large distance), and therefore, the axis
of the beam would not lie within the width of the columns.

*  Beam P2-P6, flat 0.30 m width. External side (right) adjus-
ted to the template line which defines the stair opening.

e Beam P3-(P6-P7), flat 0.25m width. The beam spans
from P3 and ends perpendicular to beam (P6-P7). The
Orthogonal on/off option can be used from the tool-
bar or roughly introduce the second end of the beam
and then adjust to the template line.

CYPECAD - Practical examples

e 0.25 m width flat beam closing off the bottom of the lift
opening. Similar to the previous case, it is introduced at
its approximate position, then adjusted.

* 0.25 m width flat beam which closes off the right hand

side of the lift opening. Similar to the previous case, it is
introduced at its approximate position, then adjusted.

* (Click on the Edit templates icon from the toolbar. In
the window that opens, deactivate the Visible box from
the top table.

The floor layout should be as follows:

= ~.

71
> |
x|
A i/\‘

o
<

o |

Fig. 15.48

It can be seen that beams introduced as flat beams do not
have depth. They will automatically adopt the depth of the
panel they hold.

If two panels reach the same beam, the beam will adopt
the greatest depth of the two.

As there are important section variations in the same beam
alignment, it is convenient that the reinforcement be divided
at these section changes.

* (Click on Beams/Walls> Beam alignments > Divide
an alignment.

* Place the cursor over P2. A red dot and a scissor sym-
bol will appear. Click on the column with the red mouse
button.

* Repeatover P3.

Fig. 15.49
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15.2.2.6.2. Floor slabs

Follow these instructions to introduce the floor slabs:

Click on Slabs > Panel manager. A floating menu will
appear. Initially and whilst no slabs are introduced,
nearly all the icons in this window will appear deactiva-
ted. This window contains most of the tools required to
manage slab introduction.

Panel manager (& @]

=

Fig. 15.50

Click on the first icon from the floating menu . The
Panel manager dialogue box will appear.

= Panel manager

Depth em

Fieinforcement layout direction
(&) Parallel to a beam
O Two pass-Hhrough points

Fig. 15.51

e Select the Joist floor slabs option. The dialogue
box will change to display the options associated
with joist floor slabs (these will vary depending on
the selected construction codes).

Z Panel manager

oot [ Careet |
Fig. 15.52

The types of joist floor slabs available can be selected
by clicking on their respective image. By clicking on the
icon and then on the image, the name of the type
of joist slab is displayed. To be able to select some of
these types, the user must have acquired the corres-
ponding modules. The selected default option is that of
a concrete joist floor slab to be used to introduced ge-
neric precast joist slabs. This corresponds to the first
image. Click on it if it is not already selected.

The properties of the slab that is going to be introduced
have to be defined. To do so, click on the button which
lies below the joist images. A new dialogue box opens
where the corresponding data has to be introduced.

[Concrete joist floor slab]

Ao width (d) o
Fib width inerement em

=D

Fig. 15.53

Having done so, click on Accept and the program will
return to the Panel manager window. In the bottom
part of the screen, the layout of the joists is defined. For
this example, select the first option: Parallel to a beam
and accept the dialogue box.

The slab can now be introduced. Click on the opening
defined by columns P1-P2-P5-P6.

The direction of the joists has to be defined. Click on
beam P1-P5. The slab as been introduced.



The remaining slabs can be copied from the one that has
just been introduced. This is recommended so that joists
from adjacent slabs have a continuous layout.

* To do so click on the Copy panel icon from the
floating menu. Click on the slab that has just been intro-
duced. A new window will open from which the data to
copy can be selected. Accept the window with the pro-
posed selection.

Z Copy of Joist floor slab X

Plane
Jaistfloor sizb
Type of Floor Slab, joist and infil definition

Fig. 15.54

Now click on the openings to introduce the slabs displayed
in the following figure.
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Fig. 15.55

CYPECAD - Practical examples

* Tointroduce an opening where a slab has been introdu-
ced, select Delete panel & from the floating menu,
then click on the slab to be eliminated.

15.2.2.6.3. Loads

There are two general methods to introduce loads. The first
is to introduce the loads manually using the options in the
Loads window (Loads >Loads). The second is available
for line and surface load introduction which consists of an
automatic introduction of loads on beams in the case of
line loads (Loads > Line loads on beams) and on slabs
in the case of surface loads (Loads > Surface loads on
slabs). The latter option is the quicker option and is useful
only if the loads are to be assigned to the entire element. In
the case of loads partially assigned to the element, the user
will have to judge whether to introduce the loads manually
or automatically and then edit them to obtain the real distri-
bution.

Follow this process to introduce the line loads:

¢ C(Click on Loads > Line loads on beams

e First introduce the dead loads. In the window that
opens, type in a load of 7.00 kN/m. Select Dead load
for the Loadcase.

 Line loads on beams_[2][X]
Vakie K/m
o

Fig. 15.56

¢ Click on Add and the window will close so the load can
be introduced.

* Assign the load to all the perimeter beams.
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Fig. 15.57

Click on the right mouse button and select Finish from
the window that appears.

Click on Loads >Loads.

In the new window, select Line load, type in
12.00 kN/m, leave the Loadcase as Dead load and
select New. This will correspond to the self weight of
the staircase on both supports:

ads 2]
@ Line O Sutface
e Ki/m
-

Ioadosses (special loads) ]

O
o
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e

W
[
Fig. 15.58

Fig. 15.59

Complete the remaining loads.

To introduce the live loads transmitted by the staircase,
select the Live load in the Loadcase compartment from
the Loads window.

Introduce the two 6.00 kN/m line loads on the stair sup-
ports.

OFaint @ Line O Sutace

Value KN/
Loadcase | Da (Use . Domestic and housshold) |

[ ddtional loadeases [special loads) J

Fig. 15.60

Fig. 15.61

The floor introduction has been completed. The second
floor can now be defined:

Click on the Up a group arrow in the toolbar.

It may occur that, if the described beam and slab intro-
duction order has not been followed exactly, upon going
up to a different group, the program may ask for the
depth of the beam separating the stair and lift openings.

In this case, if the beam remains divided in two spans, it
has been defined as flat but does not have a slab on ei-
ther side of it.

This is of no great importance. Introduce, in this case,
the same depth as has been defined for the slab. This
way, it remains a flat beam.



15.2.2.7. Introduction of group 2: 2nd and 3rd floors

As this group is very similar to the previous group, it may
be copied and then edited to carry out the necessary
changes.

3 copy from group X

* Click on Groups > Copy e
from another group. In
the window that opens,
place the mouse cursor
over the first group. The
text corresponding to the
Selected group at the
top of the screen will dis-
play 1. 1st floor. Click on Iy
that floor or press Accept. - ==

—

Fig. 15.62

* Activate the template by carrying out the opposite pro-
cess to that explained earlier to deactivate it. Deacti-
vate the visibility of the loads by pressing Loads >
Shown.
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Fig. 15.63

L 3027 4%4 0327 4 3

CYPECAD - Practical examples

15.2.2.7.1. Beams

Beams P1-P5-P8 and P8-P9-P10 are not to be adjusted to
the template line as they are in the group below, as they do
not coincide with the fagades. They must be adjusted to
the column axes. To do so:

* Deactivate all the template object snaps (in the toolbar).

e Select Beams/Walls > Adjust followed by a click on
the longitudinal axis of the beam at the centre of its
span. This will adjust its axis with the axis of the co-
lumns on which it is supported.

If the cursor is not placed at the middle of the span, i.e.
the cursor is close to one of the beam ends, only that
end will be adjusted. However, the same can be done
at the other end.

* Repeat this process at each of the aforementioned
spans.

It must be noted that adjustment to columns (be it to their
face or axis) can only be done if the template object snaps
have been previously deactivated.

The following beams will now be introduced. When the
connection of several beams does not occur at a column,
introduce beam segments shorter than their real length.
These beam spans can be adjusted to the DXF template
lines whilst they are being introduced or first introduced and
then adjusted later. Their ends are then extended and fi-
nally the unwanted ends can be cut off.

An example of what has been described can be seen in the
introduction of the beams parallel to the west and north fa-
cades. These beams define the two overhanging slabs of
this floor group. To introduce them, follow the instructions
described below:

* Activate the Nearest object snap from the toolbar.
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To introduce the beam parallel to the west facade, se-
lect a flat beam width 0.25 m. To do so, click on the first
button of the floating menu = Current beam selec-
tion. If this window is not visible, activate it using the
Define beam option from the Beams/Walls menu.

Select the Left adjustment by clicking on the =~ button
of the Define beam window. This button may differ depen-
ding on the current adjustment at the time: &~ or S~ .

Introduce the first point of this beam by bringing the
cursor near to the DXF template line to be snapped to
until the snap symbol = appears on the DXF template
line as is displayed in the image.

Fig. 15.64

Once the object snap has appeared, click on the left
mouse button. If the mouse is then moved, the begin-
ning of a beam can be seen anchored on its left side to
the point that has just been snapped to.

Fig. 15.65

Now the final point of the beam fragment that is being
defined has to be defined. This can be done by ap-
proximating the cursor to the DXF template line where
the object snap symbol will appear, followed by a click
with the left mouse button at that moment. The beam
will have the following appearance:

Fig. 15.66

Introduce a beam segment parallel to the north fagade,
following the same procedure as in the previous exam-
ple. In this case use a 0.10 m wide non-structural beam
with a width of 0.10 m.

DiCurrent beam

==
Fig. 15.67
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¢ The non-structural beam must be introduced as shown e Extend and delete beam segments until the following
in the following figure. layout is obtained.

Define beam (Sa]:)

= =

Fig. 15.68

e Extend the two beams (further than is required) using
the option Beams/Walls > Extend beam.

Fig. 15.71

Fig. 15.69
15.2.2.7.2. Floor slabs
Introduce the floor slabs by copying those that have al-

ready been introduced. This way the joists are continuous
as was explained earlier.

¢ Delete the unnecessary beam segments using the op-
tion Beams/Walls > Delete.

15.2.2.7.3. Loads

The perimeter line loads of the north and west fagades
change position.

Fig. 15.70

e Use the option Loads > Loads > Move to obtain the
following layout.

CYPE
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Fig. 15.72

e (Click on the Up a group icon in the toolbar to proceed
to the next group.

15.2.2.8. Introduction of group 3: Roof

The roof layout is very similar to the previous group.

e Copy the group below. The line loads must be modified.

e The external line load values are changed from 7.00 kN/m
to 4.00 kN/m corresponding to the roof wall. This can be
done using the option Loads > Loads > Edit.

e The roof wall has a brief interruption when it reaches
the wall of the lift machinery room. The loads must be
moved. Do so using the option: Loads > Loads >
Move.

¢ The load to introduce due to the wall of the Lift machi-
nery room is 6.00 kN/m.

The loads transmitted by the staircase can be reduced as
the stair only reaches the floor. The start loads of the stair
can be deleted.

The loads around the perimeter of the lift opening are in-
creased to 8.00 kN/m. These correspond to the machinery
slab where it is supported and the walls that support the
slab. This slab must be designed in a separate file. The
load distribution should look as follows:

CYPE

Fig. 15.73

* Click on the Up a group icon in the toolbar.

15.2.2.9. Introduction of group 4: Lift machinery roof

Introduce the geometry of the Lift machinery roof, which is
shown in the diagram below. There are no line loads.

Fig. 15.74

15.2.2.10. Introduction of group 0: Foundations
15.2.2.10.1. Pad footings

The foundations of the building will consist of pad footings.

* Click on the Go to group icon in the toolbar and in the
window that opens select Foundations. The first ele-
ments to introduce will be the pad footings followed by
the strap and tie beams.

» Select Foundation > Foundation elements. The fol-
lowing floating window will appear:



Foundation elements (& )]

LREL gmag &
Fig. 15.75

Whilst no pad footings have been introduced, the floa-
ting menu only displays the first option as being availa-
ble. This window contains helps which inform the user
on the tools provided to introduce footings and pile
caps.

Click on the first icon & and the following dialogue
box will appear:

© Mulple e

Type of foundation

,.
Ly | Selection of pie.. | lp\

(=

Fig. 15.76

Select the Single column elements option and the
first of the three buttons which represents a reinforced
concrete footing. The other two buttons are used to in-
troduce mass concrete footings and pile caps.

Click on Accept. Introduce a corner footing at P1. To
do so, bring the mouse cursor close to the column and
move it around the column. It can be observed that the
cursor changes indicating what type of footing would
be introduced if the user were to click at that moment.

This way, if the cursor is placed in the top right hand
corner, the symbol which is displayed represents a foo-
ting with the column situated in the bottom left hand
corner.

.

Fig. 15.77
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Click and the footing will be introduced.

Fig. 15.78

To introduce an edge footing at column P2, place the
cursor in the following way. This way the edge footing is
obtained.

Fig. 15.79

Fig. 15.80

To introduce a centred footing at column P6, the cursor
must be placed directly over the column. The cursor will
display two concentric squares. Click to introduce the
footing.
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Fig. 15.81

Now a combined pad footing will be introduced at co-
lumns P3-P4. To do so, click on the right mouse button
and in the window that opens select Multiple column
elements.

2 New element definition

O Sing
(® Multipie column eiements

Type of foundation:
\5\1 of pile..._|
=
Fig. 15.82

Click on Accept. Select, by means of a capture win-
dow, columns P3 and P4 or by clicking on one and
then the other. The selected columns should be dis-
played in yellow.

Fig. 15.83

Now click on the right mouse button. A cross and circle
will appear, indicating the insertion point of the footing.
Move the cursor of the mouse until the cursor symbol
changes to that of a corner footing.

Click and the footing will be introduced.

Fig. 15.84

e Introduce the remaining footings until the layout has the
following appearance:

Fig. 15.85

15.2.2.10.2. Strap and tie beams

Strap and tie beams (7))

Fig. 15.86

Having introduced the footings, the strap and tie beams are
to be introduced. This order is followed so that once the
pad footings have been introduced (corner, edge, centred,
etc. footings) the program will automatically balance the
beam only at the end at which there is an eccentric column
on the footing (eccentric in the direction of the beam).

* (lick on Foundation > Strap and tie beams.
The strap and tie beam floating menu will appear.

Only the first icon will be activated, the rest will be acti-
vated once a beam has been introduced. This window
provides help and information on all the tools used in
the introduction of strap and tie beams.

e (Click on the first icon in the floating menu ¥z A dia-
logue box will open.
*  When the new window opens, the selected default op-

tion is that of the automatic balancing beam. Leave this
option as the selected beam.



Nothing has to be selected. The scroll menus display
the selection of beams the program contains in its ta-
bles. CYPECAD selects the optimum sections of the
beams parting from the smallest that exist in the table.

Therefore, click on Accept.

Introduce the first beam between P1 and P5. It can be
seen that the balancing symbol only appears at the bot-
tom end of the beam, which is the only position where
the balancing action is required. Now introduce the re-
maining beams as shown.

Fig. 15.87

Fig. 15.88
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15.2.3. Analysis

Now that all the data has been introduced, the structure
can be analysed. If the data has not been completely intro-
duced as has been instructed up to this point, this example
is available at \CYPE Ingenieros\Examples\CYPECAD.

e (Click on Analyse > Analyse the job (except founda-
tion).
The reason why the foundation should not be analysed,
for the time being, is due to the reason that, usually, co-
lumns, beams, etc require section modifications after
the first analysis, and therefore a new analysis of the
structure must be launched to account for any load
changes.

The foundation of the structure can be designed, as will
be seen later on, having completed the rest of the struc-
ture.

Once the analysis has concluded, a report appears on
screen informing the user of any errors that have ari-
sen.

¢ To check the results, click on the Results tab.

15.2.4. Results revision
15.2.4.1. Columns

It is recommended that the columns be the first elements to
check.

15.2.4.1.1. Displacements (only with horizontal loads)

Even though horizontal loads have not been used in this
job, it is necessary for the analysis to be carried out consi-
dering second order effects (the coefficient that multiplies
the displacements will be left the assigned value of 1).

When the analysis has ended, it should be checked that
the global stability coefficient is greater than 1.20. If so, the
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stiffness of the structure must be increased in that direc-
tion, as it is easily deformed and has little stability in that di-
rection. If the value is less than 1.1, its effect is negligible.

15.2.4.1.2. Force check

The user may consult axial forces, moments, shear and tor-
sion forces by loadcase at any column elevation, analyti-
cally and graphically.

The worst case forces can also be consulted (loadcase
combinations which result in having to provide maximum
reinforcement) for any span.

Click on Envelopes > Forces in columns and shear
walls. Click on a column, for example P6.

3 Forces in column P6

w -
i

i

kN

i

s

[ Aviel: 22800
[J% Moment: 13.05
[ Momert -4.12
[]xShear 13.07
[ Shear: 572
‘ O Torsion: 013

‘ (%) Dead load
OlLive load

Elevation 841 Floor 4
0.30:0.30
4012+2812 066415
( “Worst combinations for starts

] |
Fig. 15.89
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\worst combinations for span

It is recommended that, if not all, at least some of the co-
lumns of the structure are checked.

The axial force at the start of the column provided by the
program must be approximately equal to that calculated by
hand. The variance is due to the difference in the estimated
tributary area due to the hiperstaticity of the structure in ge-
neral and especially of the slabs.

It must be taken into account that the forces provided by
the program belong to simple loadcases and, therefore,
they do not have an applied safety factor and are indepen-
dent for dead loads, live loads, etc.

15.2.4.1.3. Section check

* Select the option Columns > Edit, followed by a click
on the first column. The Column edition window will

appear.

Column edition
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In the bottom left hand corner of the window, the Plan
view of the columns can be seen. Here, the columns
sharing the same reinforcement (i.e. which belong to
the same column group) are highlighted with a circle;
one of them in a bold circle. In this case, P1 is in the
bold circle. This means P1 is the master column of the
group, hence any modifications carried out on P1 will
also be carried out on the other columns of the.
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At the end of the column information line of a floor, a
tick or cross appears indicating the column span is
adequate or it fails, respectively.

A more detailed report of the checks carried out on the
column can be found in the Summary of code
checks section on the bottom right hand corner of the
Column edition window. If there are any errors, the co-
lumn section has to be redesigned.

Upon modifying the column section in this window, the
reinforcement redesign of the columns will be carried
out using the simple loadcase combinations belonging
to the last analysis.

If the section modifications are important, or if they are
of little importance but horizontal wind and/or seismic
loading is present, the structure must be reanalysed
with the new sections as their inertia will have varied.

Run through all the columns by selecting them in the
Column group section in the top left hand corner of the
Column edition window, up to column P10, and check
that they do not contain any errors.
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If horizontal loads are present, it is recommended the
section of the columns be increased when reinforce-
ment bars with a diameter greater than 16mm appear.
This way, it will avoid, after the second analysis, 25mm
reinforcement bars being used.

15.2.4.2. Beams
15.2.4.2.1. Force check

It is convenient to check at least the bending moment enve-
lopes of all the beams of the structure in a graphical way.

* Go to group 1. Deactivate the visibility of the joist top
reinforcement by clicking on Joists > Views and deac-
tivating the Top reinforcement box.

F Joist views
[ Show Moments(kN- m/m)/Types
(] Show Shears(kN/m)

Moments and shears have an applied safety cosfficient and are shawn per mehi length

Bottom reinforcement bars of in situ slabs

or
Show grouped

Label sense

(3 In the direction of the joists

O Horizort tal | | =zl

Diaving

181z L=z 1041810 Lgs

1002 L=21001010 L2165 ]ﬂ
L

Bocept

Cancel

Fig. 15.92

e (Click on Envelopes > Forces in beams. In the win-
dow that opens, activate the negative and positive mo-
ment boxes.

CYPE
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The remaining beams should be consulted on all floors.
If the diagram of an envelope is not coherent, it is
convenient that this span be checked and to ensure
that the sum of half of the moments at its ends plus the
whole of the centre moment approximately correspond
to the simply supported moment.

CYPE

Bear in mind that these envelopes have an applied sa-
fety factor and, as was said previously in the case of
forces in columns, the tributary area considered by the
user when carrying out manual calculations is only an
approximation to what occurs in reality, due to the hi-
perstaticity of the slab. The user must also be aware
that the simply supported moment W L2 /8 is for line
loads but what the joists really transmit to the beam is a
series of point loads.

15.2.4.2.2. Section check

Beams containing an error with their reinforcement, deflec-
tion, etc. or that stand out for a reason will be displayed in
red.

* To know the reason of the error or warning click on Be-
ams/Walls > Beam errors, followed by a click on the
beam displayed in red. In our example, one of these
beams is P9-P10 in Group 2.

3 Beam errors

Beam 4 Flat

width

L
Fig. 15.95

This beam has a deflection problem. In this case, as
only this problem is present, the reinforcement of the
beam can be edited and increased, or increase the
width of the beam. Here, the second solution will be ap-
plied.



Select the Beam Definition tab. Click on Beams/Walls
> Assign beams.

Fig. 15.96

Select Based on beam adjustment and click on Cu-
rrent beam. In the new window that opens select a flat
beam with a width of 0.5 m.

All three beam spans making up the frame must be
clicked on.
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As section changes have occurred, the beams must be
redesigned. Click on Analyse > Redesign frames
with changes. Upon doing so, a warning message will
appear which should be read carefully.

Click on Yes. Select the Results tab and check the new
deflection of the beam.

Repeat this process with the same span in Group 3,
only with a width of 0.55 m.

CYPE
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15.2.4.3. Joist floor slabs
15.2.4.3.1. Force check

It is convenient for some joist bending moment envelopes
to be checked.

* Return to Group 1. Click on Envelopes > Forces in
joists. In the window that opens only activate the posi-
tive and negative moment boxes.

e C(Click on ajoist.

] 40x27

M-=F 42 WM+=12.31 kN"m
K=4021m

30x27

P J 50:27

Fig. 15.98

* The user should continue checking the remaining joists
on all floors and, if the diagram of an envelope is not
coherent, it is convenient the same check be carried out
as with the beams.

15.2.4.3.2. Section check

Joists containing errors such as shear, deflection, etc. or
that stand out for a reason will be displayed in red.

* To know the reason for the error or warning click on
Joists > Errors, followed by a click on a joist in red.
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[Active deflection limit 1.488crm (U351)

Fig. 15.99

The deflection of this joist and others adjacent to it over-
come the deflection limits. The are various solutions to de-
flection problems. In this case a double joist will be placed
where the joists only have one span. To do so, follow the
following steps:

¢ Select the Beam Definition tab. Open Slabs > Panel
manager. In the window that opens select Enter dou-
ble joist.

* The previous window will close and the joists are to be
entered from right to left sequentially on the joists of the
top right slab.

Fig. 15.100
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e Reanalyse the structure. Click on the Results tab. Se-
lect Joists > Information.

e (Click on the joists which had deflection problems. The
problem has now been solved.

Deflections: Span (secany
Total span..: 5.25 m

Tot . term: 1.188cm (U442
Active.....: 0.831cm (USE4)

Fig. 15.101

15.2.4.4. Foundation
15.2.4.4.1. Design

First of all the foundation has to be analysed, if it has not
been already. But, as a previous step, the pad footings will
be assigned a minimum depth of 1m. To do so:

e Go to group 0 (foundation).

e (Click on Job > General data.

* (Click on the By position button.

e (Click on the Foundation tab.

e (Click on the Strip and pad footing options.
e (Click on the Pad footing options.

* In the window that opens, introduce a value of 100 in
the Minimum depth box.



CYPECAD - Practical examples | 37

L3 Steel types in bars 2x °

[T columns, walls and corbels

o I
s =

Click on, for example, the footing below P6.
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* (Click on Foundation > Design. -

* The following window will open. Activate the same op- Fig. 15.104

tions that have been activated here (please observe

that the Iterative design option has been selected). .
15.2.4.4.3. Footing overlaps

EaE
Overlapping does not occur in this example however, it is
S useful to know that if it does arise, an option is available to
ptoFourgains ] create a combined footing by selecting the route Founda-
P rE——— tion > Eliminate overlaps. They can also be joined ma-
gﬁkjir“ nually (Join option in the Foundation elements dialogue
box) if the distance between them is less than 50 cm.

Fig. 15.103

15.2.4.4.2. Errors check 15.2.4.4.4. Results check

« Click on Foundation > Code check errors. Elements Follow the steps to obtain quick information on the data en-
that do not contain any design errors will be displayed tered and results of the footings:
in black. Those containing errors in red. In any case, by
clicking on any elements drawn in red, a message will
be displayed containing the checks that have been car-
ried out and any design or check errors, if any.

¢ C(Click on Foundation > Foundation elements > In-
formation. A window will appear with options of what
information to show.

CYPE
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* (Click on the footing below P6.
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Fig. 15.105

15.2.5. Reinforcement modifications

Having checked the forces, sections, etc., the reinforce-
ment can be edited.

15.2.5.1. Columns

The column reinforcement can now be matched.

¢ Select the Results tab.

¢ (Click on Columns > Edit. Click on a column. Click on
the & icon in the bottom left hand corner of the Co-
lumn edition window.

* In the emerging window, P1 is marked with a bold cir-
cle, which indicates it is the selected column of the
group. Columns P3-P8-P9-P10 are also marked with
circles to indicate they belong to the same group as
the selected column. If column P5 is selected, for
example, it will be marked with a bold circle, to indicate
it is the selected column.

CYPE

Z Plan view of the columns.
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Click on P4. It will be displayed in a bold circle (be-
cause it is the selected column), P2 can be seen dis-
played in a circle. This indicates that P2 belongs to the
same group as P4 because they have the same geo-
metry and have obtained the same reinforcement after
the analysis. They have been grouped by CYPECAD so
they may appear as a single entry in the column sche-
dule in the drawings.

Z Plan view of, the columns
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. ® = @
Fig. 15.107

Column sections and reinforcement can be copied from
one group to another. Click on Groups > Copy geo-



metry and reinforcement to other groups (in the top
left hand corner of the Column edition window). The
Group selection window appears. In this case, the cur-
sor was situated on the P2 and P4 row in the main win-
dow, hence the grouping possibilities of this group are
displayed i.e. columns P6 and P7.

Column group
0 FeF7
a a a
[ 3 #ib
a
2
u @ 3 @
i 23
] Group after copying
Fig. 15.108

Columns P6 and P7 are displayed in yellow on the floor
layout plan and listed in the column on the left. Mark the
boxes in the column and close the window. P2 and P4
are now grouped with P6 and P7.

The program now displays these two newly added co-
lumns in red and red crosses appear in the Reinforce-
ment edition section. This is because they fail with
their newly assigned reinforcement. Click on the Rede-
sign reinforcement in the top right hand corner of the
Column edition window and the program will provide
the required reinforcement for the new group.

Manual modifications can also be carried out. If any
modifications cause the column span to fail, a cross will
appear at the end of the span in the Reinforcement
edition section and in the Column group section. The
columns will also be displayed in red in the Plan view
of the columns section and their corresponding Sum-
mary of code checks is highlighted in red.
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Press Finish to conclude.

15.2.5.2. Beams

Go to group 3. It can be seen that beam P9-P10 has a
deflection error that can be solved by slightly increasing
its reinforcement.

Click on Beams/Walls > Edit beams, followed by a
click on the aforementioned beam. The Beam reinforce-
ment editor window will open.
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3
«  Click on the deflection icon = and place the mouse
cursor over beam P9-P10. Its current deflection is dis-
played; in this case the active and long term deflection
fail (displayed in red).
* (Click on the Longitudinal reinforcement icon fol-

lowed by the Edit icon (=07 .

This operation will be used to modify the longitudinal
reinforcement.

e (Click on the diameter symbol of the top reinforcement
of beam P9-P10 and change the diameter of the top
and bottom bars to 20 cm.

£ Beam reinforcement - [T:\CYPE Ingenieros\Examples\CYPECAD\manual.c3e] |2"L"’E|El
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 Click on the Resituate icon @ for the program to
check the new reinforcement.

¢ Check the deflection of the beam to ensure it lies within
the limit.
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As can be seen, by consulting the beam reinforcement of
the beam, it can be modified without having to change the
section of the beam to solve errors that arise in the design,
for example with deflection problems if it is not excessive.

If the beam only fails due to deflection, the top or bottom
reinforcement can be modified until the error is solved.

The deflection is automatically recalculated upon indicating
the new reinforcement.

15.2.5.3. Joist floor slabs

It is convenient that moments (or reinforcement) be mat-
ched, as the analysis provides individual bottom reinforce-
ment for each joist.

* Go to Group 1. Click on Joists > Bottom reinf. >
Match. A new window will open with the percentage dif-
ference for the match and the criteria to be taken for the
match; whether it should take the maximum or average
value.



In the case, the Average value will be selected and the
percentage set at 50%. This is because joists passing
by columns, upon the stiffness of the support being
greater, the amount of top reinforcement increases
greatly and the bottom reinforcement is equally redu-
ced.

% Match joists [][%]
© Mt

©hAverage | 50| %
G

Fig. 15.113

That is what really occurs, however construction criteria
is of greater importance that the theoretical analysis va-
lues.

Click on Accept and the match will be carried out.

Fig. 15.114

Now match the reinforcement on the remaining floors.
All that has been said for the bottom reinforcement is
applicable to the top reinforcement.

Activate the visibility of the top reinforcement: Joists >
Views.

Click on Joists > Top reinf. > Match. A window will
open displaying the percentage difference for the

CYPE
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match. In this case, only the lengths will be matched
(25% difference), therefore different steel areas will not
be matched. The lengths will be matched using the
average value criteria.

Z Match top reinforcement P
O Match steel arezs % diference
@ Match lengths ® % diference
[o) o dfference.
Stoel rcas Lengihs
) Mt © Masitum
Matchito — Match to
(@) Average @ Average
=
Fig. 15.115

Click on Accept and the match will be carried out.

Bars shown in magenta are those that have been mat-
ched with others and will not be displayed in the dra-
wings.

Fig. 15.116

To deactivate the visibility of the hidden bars click on
Joists > Views and deactivate the Show hidden box.
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& Joist views 3 Modify reinforcement
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* Once all the necessary modifications have been carried

out, click on Joists > Top reinf. > Match.
Fig. 15.117 » Continue matching the reinforcement on the remaining
floors.

If the match that has been carried out is not sufficient,
another option can be used which allows to copy the
reinforcement of other joists by following the steps indi-

ted bel 8 :
N ©
cated below: _ % bo fh_
¢ Click on Joists > Top reinf. > Modify. 7 o|[] 40525
o 55 )
e Select the reinforcement to modify. A window will ap- § & 2| 4
. . . . ul
pear with a description of the reinforcement. I i s
oF &
L= Modify reinforcement F2]xR iy g =
Reinforcement End lengths Hooks: ~| ] ‘ 0|
o | ™
[o] [=! | =
3dlaver [ [1] — [a! Fig. 15.120
2nd laer — | [o]
The top reinforcement of the joists can also be matched by
slyer @ [1] 010 v ———————————— [o] .
" 1 matching the steel areas and lengths of the bars. To do so,
in the Match top reinforcement window that appears, select
Fig. 15.118 the Match steel areas option.

* (Click on the Copy button.

* (Click on the reinforcement to copy. The Modify reinfor-
cement window will open and display the reinforcement
of the selected bar(s).

CYPE



125

=165

40x2

=145+]@42 L
_ !

V=2543
200+1¢10

=
i

1610 L
112 L

1=

.78

i
1
Fig. 15.121

0.27

=

A more uniform result is obtained by using this matching
method. In some occasions, the negative moment of a joist
that coincides with a column is substantially different to the
other joists of the same panel. By matching the steel areas,
the negative moment difference is shared amongst the
joists adjacent to the joist that coincides with the column (it
is logical for the joist to behave like this in reality), and so
the difference with the remaining beams of the slab is not
so large. This, occasionally, implies that all the top reinfor-
cement of a slab must be matched with the same reinfor-
cement or that, at least, the difference between the top
reinforcement of the joists belonging to the same slab will
be smaller.

15.2.5.4. Foundation

* Place the view of the screen at group 0

* When there are small differences in the size of the pad
footings (rounded to multiples of 25cm), it is convenient
to group them. This is done using the option Founda-
tion > Foundation elements > Match.

No matching will be carried out in this exercise as there no
footings of the same type. Nonetheless, the size of the foo-
tings can be increased so that their total dimensions are
multiples of 25 cm. This can be done in two different ways:
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First option:
* (Click on Foundation > Foundation elements > Edit.
* (Click on the footing below P6. The following window will

b e b b

&8 Materiale  bf Geomety B8 Reirforcement @2 Options [ Code checks g Desion
RAQALALG

. Detailing < 3DView /
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* (Click on Geometry. The dimensions of the footing will
appear.

* (Change the dimensions to what is shown in the follo-
wing figure.

B A D S

& Materisle  BE Geomety HH Reinforcement R Options [ Code checks & Desion
R @QLAN@

Irtil
R 0] e

m

Fig. 15.123

* Now, to redesign the reinforcement, click on Design >
Redesign.
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Having done so, continue modifying the remaining pad
footings.

Second option:

This option has the advantage that it is carried out on all
the pad footing simultaneously.

Click on Job > General data.

Select the By position button.

Click on the Foundation tab.

Click on the Strip and pad footing options button.
Select the Pad footing options button.

In the window that opens introduce a value of 25 in the
Width increment box.

Redesign the foundation (activating the iterative de-
sign option).

It is also recommended that the strap (and tie beams, if
there are any present) be matched. For the time being,
there is not an option that carries out an automatic match,
and so, it must be done manually. For example, to match

CYPE

all the beams with the same section, but different reinforce-
ment:

Make a note of the strap footing with the greatest rein-
forcement for the same depth. In this example for type
VC.T-4, the VC.T-4.2 and VC.T-4 are available. The first
beam will be used as it has a greater stirrup reinforce-
ment area.

Select Foundation> Strap and tie beams > Edit be-
am design.

Click on a VC.T-4 beam, for example the one joining P6
and P9. The Strap beam edition window will appear.

 Strap beam edition

&= Selection B Stinups v Anchors Codechecks ¢ Design
RAQLAD @
mr
0D
I |
| PR
1 7 [ 1
\ Detaling < 0iewn
Fig 15.125

Click on the Selection button.

Top reinf.: 6 @25
Bott. reinf.: 3 @12
Skin reinf.: 1x2 @12
Stirrups: 1x@10@20

Fig. 15.126



¢ Inthe new window, a scroll down menu appears where
a different strap beam may be selected amongst those
available from the table. In this case, select the VC.T-
4.2 beam.

Repeat his process on all the necessary beams.

15.2.6. Application of finishing touches to texts be-
fore obtaining drawings

To avoid texts overlapping in the drawings, their positions
may be modified. Texts overlapping reinforcement must
also be avoided, etc. Therefore, all the reinforcement
should be activated as visible beforehand. The following
steps should then be taken:

* Click on Groups > References and right click.

e The Column, joint and frame references window will
appear.

The Modify position option allows for any texts that
are visible to be changed. But first, the visibility of these
references must be activated.

Unmark all

Column: Foundation Section
Columns Faoting reinforcement Sections

Column dimensions Fouting dimensions
Fired point Starts Dimension lines
Beam: Panel: 30 Structur
Beam dimensions/Reference Elevation Changes Connections
Section of sloped beams Length of one-way joists Stiucture projection
[#] Jeints Floor slab depth @ View in all groups
Frames Floor slab N? O View arly in the first group
Beam axes Slab number circle O View arly in the last group

Concrets block walls
Vertical reinforcement

Anangement of blocks

Fig. 15.127
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Click on the Show references button and activate all
the boxes (Click on the Mark all button).

Accept all the windows.

Click on and move each of the overlapped texts or any
that are to be moved.

Fig. 15.128

Fig. 15.129

As a final comment, the position of the texts can also be
modified when the drawings are obtained.
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15.2.7. Drawings

The next step consists in creating the job drawings.

The formats of the drawings do not have to be configured
previously; the program carries this out automatically ba-
sed on the format configuration defined in the Control Pa-
nel of the system, to which the program also adds the DXF
and DWG configuration.

However, as there are various drawing sizes for DXF and
DWG files (in this example the drawings to be obtained will
be DWG files), the first thing to do is select a specific dra-
wing size.

To do so:

* Access the following option: Click on the Configura-
tionicon 2- > Drawings

* Inthe window that opens select the A0-A4 format. This
is the format created by the program to obtain DXF and
DWG files.

¢ In the Sizes column, click on A0. Having done so, the
size should appear marked in red in the window on the
right, where all the sizes defined for the format are
drawn.

—
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* Close this window by clicking on Accept.

Now the drawings will be obtained. Follow the steps indica-
ted below:

* C(Click on File > Print > Job drawings.

* In the Drawing selection window that opens, add a new
element to the list. The Drawing editor window will
open.

* Activate Floor plans from the Drawing type menu.
» Select for the drawings to be drawn from floors 1 to 4.
e Click on Accept.

= Drawing editor

Drawing type | Floor plans v

- Fomgoup [ Rein
[ = To groun [ Heasurement tsummary

[ Dra the DXF/DWG template

Bilding sections

Fig. 15.131

The program will return to the Drawing selection window.
The selected drawing will be displayed in the table.

* Select DWG in the Peripherals column.

Z Drawing selection

N}
Diaw | Ediion resources | Drawing type with testhon | Perpherals
Floor plans

Fig. 15.132




In this case, the beam drawings should be drawn together
with the floor plans. To do so:

Add another element to the list in the Drawing selec-
tion window.

Activate Beam drawings from the Drawing type
menu.

Select for the drawings to be drawn from floors 1 to 4.

a
Draw  Edition resources gl aaa
F Drawing editor.
Drawingtype | Beam drawings v

Secale i 50
Sectionscale 1/ 50
REnERED ! [CReinforcement layout
Togioup 4 [OHeasurement summary
Bimension
Dimensions reinf. | Centimeters without decimal place &
Dimensions stirups | Centimeters without decimal place
Top elevation Centimeters without decimal place %

Fig. 15.133

A construction detail is to be added to this drawing.

Activate the Details button. The Details window will
open.

Details.
ROQLAD @
D etail name In all the drawings:
Desciiption

Fig. 15.134

CYPECAD - Practical examples

Add a new element to the list; the Detail selection win-
dow will open, which contains the construction details
included in the program.

Activate the EHU tab.

Select detail EHU399.

Constucton Detals Library
£am | EaG| EaC| csL| csz| com] cop|[EHR] EHU [eHL| eHz Er| E0x] FIL| FIR] Fu| Fix| MeH
Joist Floor Slabs

Name.
EHU29 | Table
EHU293 | Table
EHU3%
(EHEE
EHU4SE
EHU493 | Table o propetis. Flsor sisb d
EHUI0T  Suppar
EHU20T  Suppar
EHUZ0T | Suppar
EHU0
EHUI0Z
EHU202  Suppar

= frQQLAN@

Fig. 15.135

Click on Accept consecutively until the Drawing se-
lection window is displayed.

Choose DWG from the Peripherals menu.

A title block for the drawings is to be selected. In this case,
the CYPE title block will be chosen.

Click on the Title block button.

From the Title block selection window that opens, ac-
tivate CYPE.

Click on Accept.

Z Drawing selection 2)-B%
ane
Diaw | Edion resoutes | Diawing bpe with texbox | Peripherals
Floor plans DWE ~
Bean diawings DWG v

Fig. 15.136

47



48 | CYPECAD

= Title block selection X

Peipheral a
i block
Nons
= GYPE
Telecommunicalions
Empty
Width mm
Height
ROAQLA N
e H
o
=
Fig. 15.137

The program returns to the Drawing selection window. A
preliminary view of the drawings can now be seen.

* Click on Accept. The Fields editor window will appear
where the data to be displayed in the title block can be

entered.

frqutec I —————

[Job rame 1

Field descripion:

Arquiect

Fig. 15.138

e (Click on Accept.

The Drawing composition window will open, which offers
a preliminary view of the drawings to be generated and al-
lows for certain actions to be carried out, such as: change
the scale, move the position of the image within the dra-
wing, change text positions, etc.

Each floor, frame, etc. drawing is initially displayed as an
object lacking in details, that is, a drawing where only its
border is shown. This allows for the object to be redrawn
more quickly if modified than if it were entirely displayed.

[

awing composition
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Group : DWG
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* To view the real image of the drawing, click on Objects
> Drawing detail and select the objects to be seen.

EREDe B

RaQLADE

Cick to detaihide Frame N5 Gl

Fig. 15.140



* To change the position of the texts, select Objects >
Edit object and click on an object. The Drawing editor
window will open, in which a text can be moved by
clicking on it and then at its new position.
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To finally print the drawings:

* Click on Drawings > Print > Print all.

* The Filenames window will appear, where the file-
names and directory can be specified.

* (Click on Accept.

Z Filenames

O Allthe drawings in one fie
Starting with
[From: FILET.DWG
[To: FILE4DWG
[E=
Fig. 15.142

15.3. Example 2

The following example is to be used as a guide for the cor-
rect introduction of a building, consisting of nine apart-
ments, with its ground floor to be used for business pur-
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poses (a shop or similar) and basement. Each project has
its individual properties and generally cannot be extrapola-
ted to other projects. However, in this example, solutions
will be proposed to specific properties which can later be
applied to future projects.

—
nlm

Fig. 15.143

15.3.1. Initial data

The project should be studied before it is introduced so to
avoid errors and hence not waste any time having to re-
peat entering and redefining data.

5. Lift machnery roof
[ 2

CER i s | s s N

I E—
1 |

e,
| |
-

Fig. 15.144
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First and foremost is to identify how many groups (levels)
there are in the building. This example will contain 6:
ground floor, first, second and third floor, roof and lift ma-
chinery roof. As floors 2 and 3 are the same, geometrically
speaking, and their loading is also, these two floors can be
grouped, resulting in a building of 5 groups and 6 floors.

NB: It must be taken into account that if there is going to be a
start or end of a structural element (column, wall, stair nucleus or
sloped beam), it cannot occur at a grouped floor; it must be de-
fined as an individual floor.

15.3.1.1. Floor heights

When there is an elevation change in a floor, as occurs in
this example where there is an area on the ground floor
42 cm higher than the rest of the floor, depending on the
elevation difference and surface area of the floor slab, there
are different ways as to how it can be defined in the pro-
gram.

Group Floor name SR
(m)
5 Lift machinery roof 15.7
4 Roof 12.2
3rd floor 9.4
3 2nd floor 6.6
2 1st floor 3.8
1 Ground floor 0
0 Basement -25

If the elevation difference is small (<0.65 m) or the surface
of the higher area is not too large, the user may opt to infill
the area, without altering the height of the floor slab. In this
case, the only thing that must be done is apply a surface

load to the slab equivalent to the increase in dead loading
corresponding to the infill. This is the case in this example,
and so a load will be introduced to represent the infill.

If the elevation difference or surface area is large, an eleva-
tion change should be assigned to the floor slab using the
option Groups > Sloped floor slabs/El. Changes. This
way, the program creates a floor slab with two elevations
and if these are separated by a flat beam, the beam will
change to acquire the depth of the slab plus the elevation
change between the two slabs. If the elevation difference is
greater and the user does not wish for there to be a
connection between the two parts, an intermediate group
will have to be created between the current and the follo-
wing floor. In this case, the height of the intermediate floor
will be the elevation change between the two floor areas.

15.3.1.2. Loads
15.3.1.2.1. Permanent loads

First the permanent loads acting in the example will be ana-
lysed so to then introduce them when defining the project in
the program. Note that the slab loads, once the slabs to be
introduced have been defined, will be applied internally by
the program. Therefore, the user does not have to define
them when introducing the dead loads to be applied.

Element Load
Waffle slab with lost form 25+5cm 4.35kN/m?
Waffle slab with lost form 30+5cm 4.97 kN/m?
Partitions 1.00 kN/m?
Screed 1.10 kN/m?
Ground floor external walls 1.00 KN/m?
Remaining floor external walls 8.00 kN/m?
Guardrails 3.00 kN/m?
Infills 16.00 kN/m?




15.3.1.2.2. Live loads

The live loads acting on the floor slabs will depending on
what they will eventually be used for. For this example, the
following loads have been taken:

Loading
Group Floor name [VET) (kN/m?)
Lift machinery Roof accesible only for
5 roof maintenance purposes 1.00
Roof accesible only for
4 Roof maintenance purposes 1.00
3rd floor Residential 2.00
3 2nd floor Residential 2.00
2 1st floor Residential 2.00
1 Ground floor Residential 2.00
0 Basement Shop (or similar) 5.00

15.3.1.2.3. Wind loading

For the wind loading, the generic code will be used. Here,
the shape factors of the building will have to be established
as well as the tributary widths.

15.3.1.2.4. Earthquake loading

The modal spectral analysis will be used to apply the seis-
mic loads to the building. An acceleration of 0.10 g will be
assumed.

15.3.1.2.5. Snow load

A snow load of 0.2 kN/m2 will be taken for the analysis.

15.3.1.2.6. Fire resistance

The basement floor will have to verify a fire resistance of
120 min and the remaining floors a resistance of 60 min.

CYPECAD - Practical examples

15.3.2. Job creation

Click on File > New. A dialogue box will appear where the
name and description of the new project are to be defined.

Nome of the ob
CACYPE Ingerieros\Projects\CYPECHDY

] e

Fig. 15.145

Upon accepting, a new dialogue box will open where the
user can choose to enter the structure in four different ways
(the remaining two options are examples).

O Automal roduction DXF/DWG
© Autamatic intraduetion IFC:

(Pt
Fig. 15.146

e Empty job. If an IFC or DWG/DXF file of the project or
is not available, the Empty job option should be selec-
ted.

* Job import from Metal 3D. If the project that is going
to be created is based on one whose structure has pre-
viously been created in Metal 3D, then the option Job
import from Metal 3D should be selected. This way,
the program will ask for the Metal 3D job to be selected
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which will then create a job in CYPECAD with the codes
and loadcases that were defined when the steel struc-
ture was defined.

e Automatic introduction option. If DXF/DWG files of
the project are available, the project can be introduced
using the Automatic introduction DXF/DWG option.

* Finally, if the IFC file of the job is available, the work car-
ried out previously in the CAD program can be made
the most of to introduce the project using the Automa-
tic introduction IFC option.

The job will be introduced using two methods (15.3.2.1.
Automatic introduction DXF/DWG or 15.3.2.2. Automa-
tic introduction IFC) so to view the differences. Having
concluded, the introduction will continue at point 15.3.3.
Column introduction (Column Definition tab).

15.3.2.1. Automatic introduction DXF/DWG

Fig. 15.147

Select the option and accept. A new dialogue box appears
where the data of the building is to be defined.

CYPE

15.3.2.1.1. Assistant: Building data

The Basements box will remain activated with a 1 introdu-
ced in the adjacent box indicating there is one basement. It
is to have a height of 2.50 m and no live load or dead load
as the structure is going to have pad footings.

The Ground floor is to have a height of 3.80 m with a live
load of 5 kN/m2 and a dead load of 2.1 kN/m2 (partitions +
screed). For the Floors, the box is to remain activated, intro-
ducing a 3 in the adjacent box to indicate there are three
floors. They are to be assigned a height of 2.8m, a live load
of 2 kN/m2 and a dead load of 2.1 kN/m2.

The Roof is also to have a height of 2.8 m with an applied
live load of 1.2 kN/m2 (live load + snow load) and a dead
load of 1.5 kN/m2 (roof screed).

Finally, the Lift machinery slab box is to remain unactivated.
The Lift machinery roof box is to be activated and is alloca-
ted a height of 3.5 m. Its loading will be the same as that of
the Roof.

Before accepting and moving on to the next window, the
Columns have been introduced with external fixity box
will remain activated as the foundations of the building will
consist of pad footings which require for the columns to be
introduced with external fixity.

5 Automatic introduction DXF/DWG
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15.3.2.1.2. Assistant: Floors/Groups

Floors 2 and 3 are the same and therefore belong to the
same group. This is to be indicated in this window. To do
so, deactivate the box in the Group start column corres-
ponding to that of Floor 3. A bracket will appear in the dia-
gram on the right indicating that Floors 2 and 3 are now a
group. The Elevation of the foundation plane is to be left
at-2.5m.

iction DXF/DWG

+ Asign vews o goups.
. Colam lapers
+ Besmlajers

Elevation offoundation plare (€]

250/ m

Fig. 15.149

15.3.2.3.1.3. Assistant: Group description

Data that has previously been introduced can be edited in
this window as well as renaming the groups to be genera-
ted if necessary. In this example, the default data shall be
accepted.

LL (/)| DL (/)
12 15

Fig. 15.150
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15.3.2.3.1.4. Assistant: DXF/DWG template

The CAD files are saved in the directory: \Cype Ingenie-
ros\examples\CYPECAD. To upload them, click on the
icon which opens a dialogue box from which the DXF/DWG
template can be selected. Go to the above directory, select
all the files and click on Open.

Creaton dae
Mon 3Mar 2008 16:47
Mon 3Mar 2008 1646
Mon 3Mar 2008 16:42
Mon 3Mar 2008 1645
Mon 3Mar 2008 1645
1 Hon 3Mar 2008 16:43

Sie Bytes)
73868
)
12160
120288
188175
184000

cipton
) DXFDWG Tenpiate
. Views

+ Asign views 10 goups.
+ Cotumlayers

+ Beamlajers

Vitle | L.

6w e ARQAALA DG

e . 5 e
EN = v © v @ , N
v o Thin v w 2 T
C o T~ w v e v
v 0. T v w v w [ - 1
v o EEETR v w v w |
v o T w v w » !
v o T @ w v w D,, !
¥ Co. NN Thn v w v 'rf %
v R [ w v .
v o [ w v @ s -
v e e v w v @ [ 5 |
v b W~ w v e |5
v e W TR~ w o v @ b, o
T
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Once the files have been imported, their layers can be acti-
vated and modified. In this case, the layers shall be left as
they are; only when the background on which the work is
being carried out is white is it convenient to change the
layer colours to darker tones. By clicking on the Colour co-
lumn header, the colour of all the layers can be changed at
once to the same colour.

15.3.2.3.1.5. Assistant: Views

In this example, a different CAD file has been used for each
group therefore nothing has to be done in the views win-
dow. If only one drawing file is imported, a different view
must be created for each group defining the corresponding
layer configuration.

Nonetheless, if there are layers present in any of the files
which are not going to be of any use for the introduction,
these may be deactivated so to avoid any unnecessary
confusion.
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= Automatic introduction DXF/DWG
v Buiding data. RAD + 82
¥ Pt Template Name Selected layers
¥ Growp description LM Rookdwg LM Roof 0, ROOFAWALLS, RODF-PIPING, RODF. | Exleumnenmelsandﬁmmg services openings
- —
o Assign views to groups Floors 2 and 3.dwg nn nd3 | 0,FLOORS WALLS, FLOORS CARPENTRY, FLODRS STAIRS, FLODRS ALK, EPA, SAA
. Column lapers floor.dwg Ground floor 0, 0WALLS, DCARPENTRY, 0-STAIRS, O-TEXTS, 0-:AUX. IN, Columns, Faed point, Car lift
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15.3.2.3.1.6. Assistant: Assign views to groups

In this window, each group will be assigned a view or CAD
file. If the name of the file coincides with that of the group, it
will be assigned automatically, otherwise a group must be
selected from the list on the left and activate the box of the
corresponding view or file to be assigned from the list on
the right. The process is to be repeated for each of the floor
groups of the project.

Z Automatic introduction DXF/DWG

v Buidng dota
G

V7 Reer s (5] Lt mechineny oo
v G descipion 3 Root

v DXEDWE Tenplate 3 Floor 2 andFloor3
YA 3 Ground oo

) Assgnviewstogows | 5 Basement

+ Colmmlapers

« Beamlayers
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15.3.2.3.1.7. Assistant: Column layers

The columns have been drawn in the same layer for all the
groups and so the first of the two options at the top is to be
marked. The layer in which the columns have been drawn
(Columns) is to be selected from the table and, as the
fixed point of the columns has been drawn in the CAD file,
the Layers defining the fixed point box should be activa-
ted and then the corresponding Fixed point layer selected.

Z Automatic introduction DXF/DWG PIX
o e (© Same layers for all groups O Different layes for each group
v Floas/Gioups ozd | s ]
' Group deserption o o
v DXFDWE Tenplale O lowaus
O OCARFENTRY
v Views O osTams
v Assign viewsto groups O oteds
) Columnlapers O Joax
SR
. Beamlajers e
O Fuedport
0 Carlitopering
O BASEMENT2WALLS
] BASEMENT2CARPENTRY
[ BASEMENT2STAIRS
[ Buiding services openings
O FLOORSWALLS 8
[7] Layers defining the fived point i
Selected | Layers a <!ﬁ
SRR )
[ | Columns
I i
Car it oper
D BASEMENT2WALLS
Concel New>
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The same is to be done for the beams. First the layer cor-
responding to the exterior perimeter of the floors is selec-
ted. Once this has been done, the beams are assigned a
width of 30 cm and due to the drawing template being that
of the finished floor, a 5 cm displacement towards the in-
side is to be applied.

For the openings, select the following layers: Lift opening,
stair opening and car lift opening. As in the case of the
beams, these are assigned a width of 30 cm but without an
applied displacement. Finally, select the Building services

openings layer and assign it a non structural 15cm wide
beam.
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Click on Finish to conclude the automatic introduction. To
continue with the example, proceed to point 15.3.3. Co-
lumn introduction (Column Definition tab).

15.3.2.2. Automatic introduction IFC
15.3.2.2.1. IFC Assistant: IFC file selection

Using the Automatic introduction using an IFC file, a dia-
logue box opens where the IFC file has to be selected. In
this case select the file: Project.ifc.

2 New job. 21X

OEmpyiob

O Job import from Metal 30"

O Automaic introduction DXF/DWG

© Automatic introduction IFC

O Automalic intoduction example DXF/DWG
O Automaic introduction example IFC

nim
=R

b |

Fig. 15.156
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Once the file has been imported, a view of the file is dis-
played. Below it, a description of any errors that have been
incurred during its import.

Z Automatic introduction IFC

» IFCiie selecton

- Floo heghts [CAACYPE Ingenieros\Examples\CYPECADProjectfc. =
- Floorloads RALAD @

rIES :
. Columns ¢ -
+ Floorslabs

[

+ Extemal wall loads.
~ Drawing templates.
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15.3.2.2.2. IFC Assistant: Floor heights

By clicking on the Next button, the Floor heights window
opens where the floor structure with which the IFC file has
been created can be seen. Below the diagram, the eleva-
tion of the foundation plane can be modified. In this case
introduce an elevation of 2.5 m. Due to the type of founda-
tion to be used (pad footings), the Fixed (without external
fixity) option is be selected.

+ Floor slabs. 02_1t Floot 380,
Cuoralvatbads |01 Gound e £
Davin it
vt ol €| 250] m
Tova of fundation
© Fixed (with extemal fixity) O Flosiing [withous extermal fxy)
P ik

Fig. 15.158

55



56

CYPECAD

15.3.2.2.3. IFC Assistant: Floor loads

Here, the live and dead loads will be introduced. The Base-
ment does not have any loading as the structure’s founda-
tion elements will consist of pad footings.

The ground floor is to have a live load of 5 kN/m2 and a
dead load of 2.1 kN/m2 (partitions + screed). The residen-
tial floors are to have a live load of 2 kN/m2 and a dead
load of 2.1 kN/m2. Finally, the roof and lift machinery roof
are to have an applied live load of 1.2 kN/m2 (live load +
snow load) and a dead load of 1.5 kN/m2 (roof screed).

& TS

Forzpenmen ke
oS0 o0 080 o

Cancel

Fig. 15.159

15.3.2.2.4. IFC Assistant: Columns

Having defined the floor loads, the columns are now to be
defined. The assistant displays the different materials with
which the columns have been defined; in this case only
one. The columns made of the same material as that dis-
played in the list are drawn in red.

CYPE

Cancel

Fig. 15.160

15.3.2.3.2.5. IFC Assistant: Floor slabs

Now that the column materials to be imported have been se-
lected, the floor slab materials are to be selected as well as
their perimeter beams and the beams defining the openings.

The assistant displays a similar list to that of the columns,
with the floors/floor slabs defined in the IFC file. Upon
clicking on one of these, it is displayed in red in the 3Dview.
Those that are not to be imported are deactivated in the
Import column (Floor: road, Floor: pavement, Floor: Gene-
ric 100, Floor: Generic 200 mm).

T —
| 037 Extemal outlines Openings.
v Flocrloads Ll o B E
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= s < m g [T
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+ Extemalwallosds
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Fig. 15.161



Once these have been deactivated, click on Floor: Waffle
slab. To the right, in External Outlines, select the flat beam
(first on the left), assign a thickness of 30 cm to it and for
Openings select the limit beam (first on the right) with 0 cm
thickness.

Repeat the process for Floor: Generic 300.

15.3.2.2.6. IFC Assistant: Partition loads

Now that the floor slabs have been defined, the partitions
to be imported are selected. These are assigned a material
which has an associated surface load. The program will
then calculate the corresponding line load to apply on the
floor slab depending on the height of the partition.

In a similar way as with slabs, upon clicking on a partition
from the list, it will appear marked in red. To assign the ma-
terial, click on the Not defined button to select the type. In
the example a generic material has been used with a load
of 2.86 kN/m2.

Z Automatic introduction IFC
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All the materials corresponding to partitions will be deacti-
vated in the Import column.

Z Automatic introduction IFC
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15.3.2.2.7. IFC Assistant: Drawing templates

Lastly, the elements which are to appear in the DXF/DWG
template generated by the program based on the imported
IFC file will be selected.

= Automatic introduction IFC 2)- BX

v Extemal wallosds

P Drawing templates

s to draw in the templates:

[ usiiony elements furitur, bathroom fitings, etc.)

Fig. 15.164
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15.3.3. Column introduction (Column Definition tab)
15.3.3.1. Job general data
15.3.3.1.1.Code and materials

Once a name has been given to the project, the General
data window appears. The codes to use, materials and
loads to be applied in the job are to be specified in this
dialogue box.

For this example the Eurocodes will be used. By clicking on
the Codes button, a new dialogue box will appear where
the codes to be used for each material can be selected:

 Code selection

v

Concrete: £

Colckfomed sieel
Fioled steel
o
Reinforced concrete block wall [Ewocode &
Composte slabs [Euwecodea

Fig. 15.165

The type of concrete to be used is C25/30, steel for bars S-
500 and for cold-formed, rolled and welded S 275.

=& General data

Kewword: IFC_Example

Deescription: | Structue |
\ \

Eurocode 2. Eurocodes 3 and 4. Eurocode 5 and Euocode 3 ]

Codes:

Reinforced concrete Sections

Concrete Steel
Floordlebs | C25/30 v Roled and welded | 5276 v
Fourdstion | C25/30 v] & Cokdfomed 525w
Columns 25/ v
Timber 4
Wal £25/30 v| = H
stoct Saun, fam canifers of poplars. - C14
eel

2
Baks [t v| Bf

Extruded aluminium 1,/
[ EN &\/-5083 - F

Loads
[Iwith wind loading

Effective length factors

Concrete columns

Steel calumng

] with seismic lnading
[ Check fire resistance:
Fig. 15.166

15.3.3.1.2. Wind

In the Loads section of the dialogue box, activate the With
wind loading box. The Generic code is to be used. In the
new window that opens, introduce the tributary widths of
the building. Click on the By floor button and introduce a 'Y
value of 23 m and an X value of 17m for groups 1 to 5 and
Y =4 mand X =7 m for group 6. Change shape factor x
to 1 and shape factor y to 1.35. Leave the gust factor and
wind action values as they appear in the program.

= Tributary widths X
Name Vwidth X Width
| 06_Lift machinery ract 4.00 7.00
05_Root 23.00 17.00
04_3st Floor 2300 17.00
03_2st Floor 23.00 17.00
02_1st Floor 23.00 17.00
01_Ground Floor 2300 17.00
Fig. 15.167

Z Wind load code

(@ O ASCE/SEI 705 (USA - Intemational)
41O NBC 05 (Canads)

= O DIN 1055-4 (G emany)
2 O CTE DB SEAE (Spain]
O Eurocade 1 (Portugal]
© RS (Poruga)

L 1O Eurocade 1 (France)

B 1O Eurocads 1 (B elgium)

1w O Orcinar
QO NBRE1Z3
2O ORSOC 1021984 (Brgentin)
B0 O cre - 2008
EIONIE Meico
1O NTC 14/01/2008 (taly)

m O NSRA10 Capitulo B 6 - Fuerzas de vierto (Colrbia)
= O UNIT 5084 (Uruguay)

2O NBR (Paraguay)

= O NC 2852003 (Cuba)
LION: éorica

15t July 2004) (Bulgaia)

= O NTE (Spain]
©O Goner

ic Code (Interational)

Accept

¥: 4002300

% 7.0017.00

Deh RAQALANR

%10
v

Shape focar
Gust factor

\Without 2nd rclr effects

e
Gustfaclor
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15.3.3.1.3. Earthquake loads

The seismic loading can be activated by selecting the With
seismic loading box in the General data dialogue box.
From the window that opens, select the Modal spectral
analysis option on the left. The corresponding screen will
appear on the right where the data can be defined.

For this example, an acceleration due to gravity of 0.10 g
will be used. The ductility shall be left at 2.50 and the part
of snow and live loads to consider will be left at 0.5.

As for the number of modes, the number to be selected
must be such that the whole mass of the structure is displa-
ced. 3 modes of vibration can be considered for each inde-
pendent zone, i.e. for this example 18 vibration modes
should be considered (6 floors with 3 vibration modes each).
Bear in mind that the higher the number of modes is consi-
dered, the longer the analysis will take as this number af-
fects the number of combinations the program undertakes
when designing the reinforcement. Therefore it is preferable,
for the initial analysis whereby what is sought is to obtain a
rough idea as to the eventual dimensions of the elements,
that the 6 default modes be left. Once the first analysis has
concluded, the report containing the participation coeffi-
cients may be consulted and if the percentage of the displa-
ced mass is greater than 95%, then the number of modes
considered is adequate, otherwise it must be increased.

To select the spectrum, click on the Library manager button

@ and select Import predefined data <& . From the list
that appears, mark the box corresponding to EUROCODE
8 Type:ll Subsoil:A.

= Import predefined data - BX

Impott | Spectium for dynaic seismic loading
] CIRSDC Zone:0 Groun I
] EUROCODE 8 Type! Subsait
] EUROCODE 8 Typed Subsal B
] EUROCODE 8 Typed SubsalC
% EUROCODE 8 Type:ll Subssit
EURDCODE 8 Type:l SubscitB
] EUROCODE 8 Typel SubsoilC -
] NSR-98 Ground Profiles 1
] NSR-98 Ground Profie:52
] NSR-98 Ground Profle:$3
L[] NSR-99 Ground Profie:s ¢

:
Fig. 15.169
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2 Code for the calculation, of seismic loading

@) O AsCE B O Chie (@ Modal spectral analysis O Cosfficients per floor
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15.3.3.1.4. Fire resistance

To carry out the fire resistance checks and the structural
design with the correct fire resistance, select the Check fire
resistance box. A window will open where R120 must be
activated for the Ground floor and R60 must be activated
for the remaining floors. Floors with compartmentation
function must also be activated.

sistance check: General data

In this dislogue bos, each gioup of the
The d J

the group. f you wi th
the aieas Gan be defined in the menu Grouns > Fie resitance > New zone'of tabs Beam Defintion and Resuks'
the integrated D defined for each one of them in the menu ol

and ob > Timber sections'

Fig. 15.171

Accept all the dialogue boxes that appear (one of which
may include a report displaying introduction errors and war-
nings) until the floor layout can be seen on screen.

CYPE
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15.3.3.2. Creation of project floors and groups
15.3.3.2.1. Group floors

If the job has been imported using an IFC file, any floors
that are to be grouped should be specified. As was mentio-
ned in section 15.3.1., floors 2 and 3 are to be defined as a
single group. To do so, go to option Introduction >
Groups > Join groups in the Column definition tab. In
the window that opens, a diagram of the floors is displayed
with a red bracket indicating which floors are to be joined.
Select floors 2 and 3.

Z Join groups

@ £
=@ e = =
eloelo ele s,

Join: 03_2nd Floor and 04_3rd Floor

[ Accept

Fig. 15.172

Having selected the floor and accepted the window, a dia-
logue box will appear asking from which floor the informa-
tion for beams and loads is to be kept. As both are the
same, any can be selected.

Indicate fiom which of the two groups you wouid like to keep the information

\?,' cf beams and loads.

© 04_31d Floor
©03_2nd Floor

Fig. 15.173

15.3.3.3. Column introduction

Columns may be introduced manually or via automatic in-
troduction. In this second example, the structure has been
introduced automatically. Please refer to the first example
for a more detailed explanation as to how to introduce the
columns manually.

After importing the job using one of the two automatic as-
sistants, the columns must be reorganised so that their re-
ferences follow an order which allows for an easy consulta-
tion. This is especially important for large jobs where having
to locate a column without these following a specific order
can be very complicated.

To edit the references, click on Introduction > Columns,
shear walls and column starts > Modify reference.
Click on the bottom left hand column; this will be the first re-
ference. In the dialogue box that appears, provide a refe-
rence for this column and select the Number consecuti-
vely box. Then, one by one, click on the columns in order,
from left to right and bottom to top.

Fig 15.174
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2 CYPECAD - [CACYPE Ingenieros\Projects\CYPECAD\example2.c3e]
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Fig. 15.175

15.3.4. Introduction of heams, walls and floor slabs
(Beam Definition tab)

15.3.4.1. Walls

Situate the main view of the screen on the Ground floor to
introduce the basement wall. If the previous data introduc-
tion has been carried out using the Automatic introduction
option or by IFC file import, the beams marking the perime-
ter of the building must first be deleted: Beams/Walls >
Delete and click on the beams to eliminate.

So that no overlapping problems arise when introducing
the wall, the beams perpendicular to it will also be deleted.
If any beams have been introduced in the Basement, these
too must be deleted.

CYPE

Fig. 15.176

Now the wall can be introduced. (Trick: the entire beam
does not necessarily have to be deleted; using the option
Beams/Walls > Define beam, introduce a beam seg-
ment perpendicular to the internal beam that is to be dele-
ted at roughly its mid-point. Delete the half that would be in
contact with the wall and the beam segment. Later on,
once the wall has been introduced, all that has to be done
is extend the beam (Beams/Walls > Extend beam). This
way the original position of the beam is not lost.)

To introduce the wall go to Beams/Walls > Define wall. A
dialogue box displaying four options will appear:

Reinforced concrete wall
* Normabloc wall
L]

Reinforced concrete block wall
Masonry walls

Fig. 15.177

The first wall type is to be selected (reinforced concrete
wall). In the emerging window, indicate the wall begins at
group 0 and reaches group 1. It will be assigned a thick-
ness of 0.15 m to the left and right.



62

CYPECAD

Now to define the pressures acting on the
wall due to the soil: Click on the Lateral
pressures button. The Wall Pressure
edition dialogue box will appear. Click on

the Edit soil pressure button.

Z Wall Pressure edition

Thickness ta the

0150

oo ) [Coppionwa [ Caa |

‘With pressures to the left Wwith pressures to the right
RAQALADD
+0.00
e
-2.50
e
Thets are nosoi pressutes ‘
Fig. 15.179

Fig. 15.178

The Infill situation dialogue box will open. The pressures
will be defined as dead loads with no additional loadcases.

Click on the Soil button so to define it.

3 Edition of soil pressures

fional loadases (special loads)

Acospt

[6]7]%)

Fig. 15.180

In the Soil edition dialogue box, mark the With fill box. In-
dicate it is to reach an elevation of Om, and leave the remai-
ning parameters as they are. In the Loads section, a uni-

CYPE

form load of 10 kN/m2 is to be defined: click on the
icon. A default load will appear in the table. If required, this
can be edited using the icon and clicking on it.

Situation 1 [ Situation 2

Loadoase
Wit fil
Up to elevation
Slope angle
Apparent Uit weight
Submerged unit weight
Internal fiction angle

Drainage loss

Loads on fil

Typeofload | Loads Type of load Loads
Uniform 10KN /i
[ with water table [ im] [ 1o
[Cwith rock oo
Fig. 15.181

Having accepted the Earth pressures on walls dialogue
box, the Wall pressure edition window will emerge in
which the direction of action of the pressure has to be defi-
ned. The wall is going to be introduced in an anticlockwise
sense and so, the With pressures acting to the right box
should be marked. Accept the window.

& Wall Pressure edition

RAQALADSD
+0.00
—_
-2.50
aDEm

Fig. 15.182



Finally, before introducing the wall, the foundations must
be defined. In this case the With external fixity box will be
marked and click on the Edit foundation button © to es-
tablish the type of footing. The Foundations. With exter-
nal fixity window will open. Here, mark the Strip footing
and Overhang only on the left options. The depth and
overhang dimensions are to be left as they are. Accept the
dialogue box.

CYPECAD - Practical examples

Click on P3 to start the new wall span and then on P4 to fi-
nish it off. As there is an irregular intersection between co-
lumns P4 and P8, the wall will not be introduced and will be
dealt with later on. Continue introducing the rest of the wall:
P8-P19, P19-P17 and P17-P1.

The wall must now be adjusted. Click on Beams/Walls >
Adjust. Once the option has been selected , press the F3
button on the keyboard (or the magnet icon on the toolbar
8 which will activate the Object snap selection window.
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Z Foundations. With external fixity ]
O Fixed g H
Mark the Activate object snaps (F3) and the Nearest
(® 0verhang only an the left] boxes and Accept.
© Dverhang only on the right
() Dverhang on both sides KVJN‘
File Job Groups Loads Beamsfwals Slabs Foundation Analyse Help
Derth cHEVEEN- - ~T- ARQALAOD Wk s ¥ © & BT
Dz [_cool sy BE 2 ¢ B0 TES YR BERSCATESEEE B z CUE]
o ot pio ]
Fig. 15.183 ;

The defined wall can now be introduced. Click on P1 and
move the cursor to P3 (There is no need to click on P2 first
due to columns P1, P2 and P3 being aligned. Finish off the
introduction of the wall with a click on P3.

Z CYPECAD - [C:\CYPE Ingenieros\Projects\CYPECAD\example2.c3e]
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Fig. 15.184
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Fig. 15.185

Place the mouse cursor on the side of the wall which is to
be adjusted and close to the CAD template. The nearest
symbol will appear. At that moment click with the left mouse
button and the wall will be adjusted to the template. Repeat
this process with all the walls.
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22 CYPECAD - [C:\CYPE Ingenieros\Projects\CYPECAD\example2.c3e] REE \example2.c3e]
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Select a beam (and zone) by marking a nearest point 1: Ground floor CYPECAD - CYPE 1: Ground floor

Fig. 15.186 Fig. 15.188

Now, using the option Beams/Walls > Delete > Delete
E the selected wall segment in all the groups to delete
the unwanted wall segment past the intersection.

1: Ground floor

Fig. 15.187

Click on Beams/Walls> Extend wall. Click on the end of
the wall reaching P4 and extend it by dragging it past the
intersection. Click to end the extension. Now click on the Lo 1 ot
end of the wall reaching P8 and drag until a red dot is dis- Fig. 15.189

played at the point where it intersects with the wall that has

just been extended. Click with the left mouse button to

confirm that is where the wall is to end.

CYPE
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= CYPECAD - [C:\CYPE Ingenieros\rojects\CYPECAD\example2.c3e]
Fle Job Groups Loads Beams/wals Slabs Foundation Analyse Help

CH BLEEA S ATy RAQALAOD BLL L @ 3% #-F 15.3.4.2. Beams
& 2 o \ﬁ(ﬁ TES YA OCESSERADTEEE OO A AR ZEAREE 1 LS

If the job has been introduced using Automatic introduc-
tion DXF/DWG go to the following section 15.3.4.2.1. Alter-
natively, if the Automatic introduction IFC has been used,
go to section 15.3.4.2.2.

15.3.4.2.1. Data introduction using Automatic introduc-
tion DXF/DWG

The beams that were previously deleted to introduce the
wall will now be re-introduced. Zoom into the car lift area.
Using the option Beams/Walls > Extend beam (select
. the Beam that is extended option and leave the Fixed
length box unmarked), extend the beam reaching P6 so it
connects with the wall. When it reaches the intersection with
the wall, a red dot will appear. When this occurs, click with
the left mouse button to confirm the point.

1: Ground floor

Fig. 15.190

Now that the wall has been completed, a question mark
appears indicating there is a closed precinct in which a
floor slab is awaiting definition. EICHPECAD [CACYPE Ingerirs Projec ETPECADerampleZ 6]

Groups Loads Beamsjwals Slabs Foundation Anslyse Help

CH BYEEA oo a3 RAQALAOD Bk
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5 CYPECAD - [CACYPE Ings rojects\CYPECAD\example2,c3e]

© Beam that s extended
[ Fixed length: o0)

Beams/Walk - Extend beam | 1: Ground floor

T : Fig. 15.192
s T

Fig. 15.191

Remember to deactivate the object snap settings by pres-
sing on F3.

CYPE
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1: Ground floor

1: Ground floox

Fig. 15.193

Now to introduce the beam spanning from P6 to the wall at
the bottom of the screen. First of all, the beam closing off
the stairs opening must be deleted otherwise it will overlap
with the beam to be introduced as it lies in its path. (Trick:
Instead of completely deleting it, it is best to extend it to the
right, delete the segment on the left and then introduce the
beam. This way, a segment of the beam will remain adjus-
ted to the outline and can then be extended). Now the
beam spanning from P6 can be introduced.

Click on Beams/Walls > Define beam. Select the Cu-
rrent beam icon (first on the left) from the floating menu.
The Current beam dialogue box will appear. Select a drop-
ped beam (second option) with a width of 20 cm and depth
of 35 cm. Accept the dialogue box and click on P6 and
then at its other end at the wall. Adjust it to the CAD tem-
plate by activating the object snaps and clicking on Be-
ams/Walls > Adjust.

dation_Anslyse_tielp

v RAQALAOE B &L

Wa4: 30

1: Ground floor

Fig. 15.195
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Fig. 15.196

Extend the small beam closing off the stairs opening and
delete the unwanted segment on the right. Finish off by in-
troducing the limit beams that were deleted defining the
basement ventilation opening.

Z CYPECAD - [C:\CYPE Ingenieros\Projects\CYPECAD\example2.c3e]
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Fig. 15.197
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Now the beams of the Lift machinery roof will be defined.
Click on the Go to group icon Aljv in the toolbar. In
the Go to group window that appears, click on Group 5:
Lift machinery roof.

Z CYPECAD - [C:\CYPE Ingenieros\Projects\CYPECAD\example2.c3e]
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Fig. 15.198

Using the option Beams/Walls > Assign beams the
width of the vertical beam reaching P10 will be modified. In
the Assign beams dialogue box, select the Based on be-
am adjustment option and click on the Current beam
button. Edit the beam in the Current Beam window so that
it is a flat beam with a width of 50 cm. Click on the Accept
button and then on the Assign button in the following win-
dow. Bring the cursor close to the beam in question and it
will be displayed in yellow. Click with the left mouse button
and it will modify the beam. Modify the small beam seg-
ment on the other side of P10 in the same way. Right click
with the mouse button to end the command.
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e Finally, using the option Beams/Walls > Define beam, in-
CH BYEHEN o 4Ty RAQALAGED B b i .
D& 2 0 (80 188 BEEERSIRNESEEE A nnny 20 troduce a flat 50 cm wide beam from columns P11 to P15.
Analyse  Help
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ETm
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w 304
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P11
300 )
. o)
P11
sigr 5: Litt machinery roof
Fig. 15.199
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Having modified the beam, its end shall be extended to e el Bl
Fig. 15.201

P14 using the option Beams/Walls > Extend beam (lea-
ving the default option Beam that is extended activated).

Once all these beams have been introduced, the user can

e = proceed to introduce the floor slabs (explained in point
ECIR o« AaZv RQQALAOE BL b L & & 0 B-FS
D £ 080 TEE B BNENNIRNESEEE ON N ARy ZHNNEE £ KHbS 15-3-4-3)
R 15.3.4.2.2. Data introduction using Automatic introduc-
O;M e tion IFC
Dlfedints _ — The beam introduction process for this option is the same
3 as that indicated above in point 15.3.4.2.1. in the case of
¢ ? g Automatic introduction DXF/DWG, only here a previous
P10 step must be taken before carrying out the process.
300 ]|
s When the IFC file was imported, the beams to be generated
| were to be limit beams. Therefore using the option Be-
. .| ams/Walls > Assign beams, the beams must first be mo-
N —— — ey dified to what they should be in each case.
Fig. 15.200
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15.3.4.3. Floor slab introduction

Using the Go to group icon in the toolbar ‘@' Si-
tuate the main view of the screen on the Ground floor. Go
to Slabs > Panel manager and from the floating menu
select Define panel 1

In the Panel manager dialogue box that opens, select Waf-
fle slab. A window will open offering the user to choose
amongst predefined waffle slabs with lost forms. Click on
Cancel. A second window will appear offering waffle slabs
with removable forms. Click on Cancel. Two empty rectan-
gles should be visible on the right of the Panel manager
dialogue box.

For the Type of form, select Lost. Click on the Add new
element to the list icon X . In the new window that opens
type the name of the new slab: Waf. 30+5 rib 12 spacing
82 and Accept. In the new dialogue box, the properties of
the slab have to be defined.

Type of form: ® Lost O Removable

e e 8

Name  Material

O Juist loor slabs
O Hollow core slabs

) Composite slabs
© Walfle slabs
O Flat slabs

O Mat foundations

Awaiting defiriti =
O aitng cefiin AN

Deseription

:/ Introduce the name of the new watfle slab
H

Wal. 30+ rib 12 spacing 82

Fiba layout dection
() Parallel to a beam
) Two passthrough points

Fig 15.202

First it has to be assigned a reference. Label it 30+5. The
type of form has to be defined: its material and layout. In
this case the form will be made out of concrete and will
contain three elements. The geometric data will be the

CYPE
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same in both directions, the total depth 35 cm, compres-
sion layer thickness 5 cm, 12 cm ribs, and a rib spacing of
82 cm.

The program will automatically calculate the concrete vo-
lume and weight of the slab depending on the parameters
introduced. However, these values can be modified by mar-
king the Concrete volume and Dead load boxes and in-
troducing the new values.

 Floor slab "Waf. 30+5 rib 12 spacing 82"
Reference [30+5

J
el nesraerers (21 2 A ) 0

Geometrc datz: (2 Same in X and Y O Diferent in X and Y

Total depth [F]

Compression layer (c]

Fib spacing (6]

Fib wicth (3]

o
D concretevolume — [0757] i
[ seltweight [ 57 ke
[Ccancer ]
Fig. 15.203

For the Rib layout direction, leave the Parallel to a beam
option selected. Accept the window.

= Panelmanager,
O Jaist floor slabs

O Hollow core slabs

Type of farm; @Lost O Remavable

R0 o/ FE

Name  Material

O Compasite slabs
© Waffle slabs
O Flat slabs

O Mat foundations
© Awaiting definition

Desoription

{wal _} Concrete 3045

30+5

L

Rib lapout diectior
@ Parallel to a beam

—a—

() Two pass-thiough points

Fig. 15.204
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If the cursor is brought over an opening, it will be highligh-
ted in yellow. By clicking in the opening and then on a
beam to which the ribs are to be parallel, the slab will be in-
troduced.
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panels > Generate drop panels. \When this order is exe-
cuted, drop panels are generated at each column with di-
mensions equal to 16% of the distance between columns
that lie within the angle of vision (40°) with a maximum of 5
times and a minimum of 2.5 times their depth. These maxi-
mum and minimum values can be configured in the menu:
Slabs > Drop panels > Configuration of drop panel
generation.
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Now that the floor slabs have been introduced, the drop
panels can be generated using the option Slabs > Drop

Fig. 15.207

Now to assign a top base reinforcement of 12 mm bars in
both directions. Go to Slabs > Assign base reinforce-
ment and click on the waffle slab. From the right hand co-
lumn in the Waffle slab assembly window that opens, select
1912 and press the arrow buttons to assign it as top longi-
tudinal and transverse reinforcement. Click on Assign all
then on Finish.

Z Waffle slab assembly

Panel 4

Tos
i Risinforcement

[Longitucinal 1812 Witbout base

[ Transverse Without base 1 @ 1810
Bottor 1012

[ Longiudinal Wihoutbase . 1me

1820

[ Transverse Wikiout base . 025

Fig. 15.208
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Finally, to define the openings, click on Slabs > Panel
manager and from the toolbar click on the Delete panel
icon @ and click on the three openings which display a
question mark.

The Ground floor elements have been defined. Go up to
the next group where a new slab will be defined and intro-
duced: Waf. 25+5 rib 12 spacing 82. It has the same pro-
perties as the previous slab only, in this case, the total
height is 30 cm.

Z: Floor slab "Waf. 25+5 rib 12 spacing 82"

=

Geometric data: () Same in X and Y (O Different in X and Y

Reference |25+5

Material | Concrate v

Total depth ()

o
-

Compiession layer [¢)

Rib spacing (]

Rib wicth (] 120

b
[ concrete volume 717 mesn
[ seltweight [ o
Fig. 15.209

It is important when defining the floor slabs that the posi-
tions of the ribs coincide on plan. This way, when down-
pipes are positioned on a floor, we can be sure it will not
come across any other ribs on other floors. Therefore, it is
best to copy the slab distribution from one floor to another.

In this case use the following option to copy the relevant
properties from the Ground floor: Slabs > Panel mana-
ger and from the floating menu select Copy panel. Right
click with the mouse button and the Go to group window
will appear. Click on the Ground floor and when it appears
on screen click on the waffle slab. A dialogue box will open
asking which properties are to be copied. Select the Inser-
tion point, Direction and Base reinforcement. The pro-
gram will return to the original floor group where the proper-
ties can be copied onto the slab by clicking on it.
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Fig. 15.210
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Finally, generate the drop panels for the group: Slabs >
Drop panels > Generate drop panels.
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Go up to the next group and repeat the same process only
this time select all the properties to copy from the group
below. Repeat the process for the remaining groups.
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Fig. 15.213

15.3.4.4. Finishing touches

Now that the beams, slabs and drop panels have been in-
troduced, the necessary finishing touches can be applied
so to have a more adequate structural behaviour. For this
example, the following guidelines should be considered:

e All overhanging beams will be extended at least their
overhanging length towards the inside.

* Any main beams defining openings will have their ends
extended to the closest support band.

» Secondary opening beams will have their ends exten-
ded a little after their intersection.

Starting off at group 1: Ground floor. The car lift and stairs
area is separated by a beam which reaches P6. This beam
is to be extended to the edge of the drop panel. The beam
parallel to it on the other side is to be considered a main
beam. Therefore it is to be extended to the wall at one end
and the other to the edge of the drop panel. All this is to be
done using the option: Beams/Walls > Extend beam,
leaving the option Beam that is extended activated.
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NB: The position of the drop panels after being generated de-
pends on the position of the ribs of the waffle slabs. Problems
may arise if the edge of a drop panel is overlapped when exten-
ding a beam; the program may warn of an incorrect introduc-
tion.To solve this problem, temporarily move the edge of the
drop panel using the option Slabs > Drop panels > Move
corners. Having moved the edge, extend the beam past the ori-
ginal position of the drop panel edge, then move the edge back
to its position. It may occur that due to there being a small area
between the original edge and the extended beam that it is best
to completely extend the drop panel into the beam. The beam
segment lying outside the drop panel can now be deleted.

To complete the finishing touches of the group, the stair
beams are to be extended 65 cm from the axis of the stair
beams. To do so, click on Beams/Walls > Extend beam
and in the dialogue box select Beam that is to be exten-
ded, mark the Fixed length box and type in 0.65. Click on
Accept and click on the two ends to be extended. Right
click to end.
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The beam parallel to the previous beam will also be exten-
ded: its top end to the next rib after the imaginary line
connecting P14 and P15, and the bottom end to the next rib.

The beam to defining the right side of the lift opening is
also to be extended. The ends will be taken to the edges of
drop panels of columns P11 and P15.
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Now to group 2: 1st Floor. The first beam to modify is the
beam supported by P10. The beam is to have its top end | &
extended to the top of the drop panel, past P14 and simi-  lezeecr
larly with the bottom end. Fig. 15.217
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Using the option Slabs > Drop panels > Move corners,
move the top right hand corner of the drop panel of co-
lumn P11 so that it lies above the beam intersection.
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The next step is to edit the bottom beam of the lift opening
and change it to a 15 cm wide non-structural beam using
the option: Beams/Walls > Assign beams > Current
beam and selecting the non-structural beam and leaving
the Based on beam adjustment box marked.
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Fig. 15.219

The top beam of the lift opening will also be extended to the
left until it reaches the vertical beam defining the right side

of the lift pit.
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Finally, the secondary beams reaching the main beams will
be extended 85 cm using the Fixed length command within
the Extend beam option.
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Repeat the entire process with the remaining groups.

15.3.4.5. Load introduction
15.3.4.5.1. Surface loads

The surface loads due to the infill on the ground floor and
the access stair to the machinery room on the Roof have
to be introduced. Using the Go to group option, situate
the screen on the Ground floor. Apply the option Loads >
Loads, select surface load and assign a value of
6.72kN/m2 (0.42 m of infill at 16 kN/m3), leave it as a dead
load. Click on the New button and introduce the load by
clicking on the vertices of the perimeter of the infill area, fi-
nishing off the introduction by clicking on the right mouse
button.

Fig. 15.223

By following the same steps, introduce the surface load in
the area of the ramp applying a load corresponding to its
average height: 3.36 kN/m2 (0.5x0.42 m - 16 kN/m3). This

concludes the surface load introduction on the Ground floor.

(OPoint Oline © Surface

Valve [ 3.36] kit

Loadease [Deadload v

[ ‘Addional loadcases (special oads) ]
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===

Load suface: 335 KN/ (Dead load)

o Defior  Beam Defiron

Fig. 15.224
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Moving on to the Roof, the surface load due to the machi-
nery room will now be applied. In a similar way as to what
was done in the Ground floor, a load corresponding to
49 cm of infill (average height of the stair) i.e. 7.84 kN/m2
(0.49 m - 16 kN/m3) will be introduced.

ACYPECAD\example2.c3e]
tion_AnalyseHelp

N o +3v RAQLAOD WLk
B0 TES BOEESSABNESEEE OO 6Eu
N 2 TR

=l |

<

LEl A

OPoint Oline  © Surface

Value | 7.84] kit

Loadcase Deadload v

[ ‘Addiional loadcases specialoads) |

((ew] Cancel

|

P12

2
?EE”EE% N

= CYPECAD - [C:\CVPE Ingnmnms\l)m]r- 15\CYPECAD\e; xampl le2.c3e]

84 KN/ Dead load)

Fig. 15.225

15.3.4.5.2. Line loads

Line loads are to be introduced corresponding to partitions
or walls that due to their importance cannot be addressed
as general partitions whose load is included in the applied
loads of the building.

The introduction process will commence at the Ground
floor. Click on Loads> Line loads on beams and insert a
value of 11 kN/m, leaving the loadcase with the Dead load
option. Select New and click on the beams defining the
perimeter of the floor, i.e. beams on which an external wall
will be supported. Click on Loads>Loads and select a line
load of 11 kN/m to introduce the loads surrounding the
stairwell and ramp.
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Having introduced the line loads on this floor, move up to
the next floor and introduce, in a similar manner, the line

loads corresponding to the external walls (8 kN/m) and
guardrails of the balconies (3 kN/m).
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The same loads will be introduced in group 3. The load transmitted by the machinery room of the lift to the

Roof will have to be introduced. This load corresponds to
the self weight of the slab 5 kN/m2 and a load due to the
machinery of 10 kN/m2. Due to the supported width of the
slab being 0.9 m for the left support, 1.28 for the central
e —— support and 0.38 for the right support, the following loads

CH EUEER o <Ee RAQLAOD AL L T must be introduced respectively: 13.5 kN/m, 19.2 kN/m and

| =i =
Ll ARARCHI = 3K XBECEXSTIRANESEEE A0 E0 N ZEXTRN B K & 57kN/m

The loads to apply in group 4; Roof, will be as follows:
3 kN/m due to the guardrail around the perimeter of the buil-
ding, 8 kN/m for the external walls of the lift machinery roof.

Fig. 15.229

Fig. 15.231
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15.3.4.5.3. Load views

For an easier load consultation and introduction, the pro-
gram has an option to configure the loads which are to be

visible.

The view selection can be done depending on their type
(point, line or surface) and so allowing to view all the loads
of that type belonging to various loadcases or by selecting

the specific loadcase to consult.

Visible:

Al loads

Fig. 15.233
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15.3.4.6. Stairs

The first stair to define will be the one providing access to
the Basement. This stair consists of a single 1.1 m wide
span, spanning across a height difference of 2.50 m by
means of 14 steps with an individual height of 17.86 cm.

Position the screen at the Basement and select the follo-
wing option Job > Stairs. A floating menu will open. Click
on the New staircase option *2 and a window will ap-
pear to introduce the parameters of the staircase.

The emerging window contains two tabs. Within the Stair-
case data tab, enter a reference and introduce the data of
the staircase: width 1.1 m, tread 0.28 m, riser 0.1786 m and
select any of the two rotation options as it will have no effect
on the staircase due to it being a single span. The steps are
to be built using bricks and as there are no handrails,
change the value to 0 kN/m. The floor load is to be assi-
gned a value of 1 kN/m2 with an applied live load of
3 kN/mz2.
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Once the basic data of the staircase has been defined,
click on the Spans tab to define the geometry of the span.
Click on to introduce the new span. In the emerging
window, introduce a reference number, indicate there is



only one consecutive flight and add a new type by pressing
onthe M icon.
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The new staircase will be assigned the reference name Base-
ment. Activate the box Initial steps built on floor and select,
from the options that appear, Straight with 4 steps. Having
accepted the dialogue box, select the Straight flight from
the Predefined shapes and indicate it is to have 10 steps.
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= CYPECAD.
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Upon accepting all the windows, the program will return to
the floor view where the stair is visible next to the cursor
(horizontal). To place it in its correct position, the object
snap tools will be used to snap to the CAD template. Click
on ® 1o open the object snap selection window and select
the intersection and centre object snaps. Bring the cursor
close to the start of the stair and click, using the left mouse
button, when the centre of the circle is snapped to. Move
the cursor towards the end of the flight and click when the
intersection symbol appears. The flight has been introdu-
ced. To exit the ‘enter stair command’, right click with the
mouse button and click on Cancel.

[C:\CYPE Ingenieros\Projects\CYPECAD\example2.c3e]
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Now the staircase allowing access to the residential area of
the building will be defined. The staircase consists of a
flight on the ground floor, spanning a height of 3.8 m and 3
identical flights corresponding to the residential floors, each
with a height of 2.8 m.

Firstly, situate the main view of the screen at the Ground
floor (group 1) and click on the New staircase option. Give
the staircase a reference and introduce the data of the

79



80

CYPECAD

staircase: 1m width, 0.28 m tread and 0.175 m riser. Select
the rotation of the staircase to be to the Left and mark the
option: The intermediate landing or landing form the last
step. The steps are to be built using bricks and the han-
drail, floor and live load are 3 kN/m, 1 kN/m2 and 3 kN/m2
respectively.
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Click on the Spans tab. The last defined staircase ap-
pears. Click on the icon to add a new staircase type.
Give this new staircase a reference e.g. Grnd floor, then
click on the ® icon to define its geometry.

Provide a reference for this staircase geometry (the same
reference may be used). As the slab at which the stair flight
begins has an infill of 47 cm on it, the option Start level
difference must be marked and the value of 47 cm intro-
duced. Activate the Initial steps built on floor box, and
from the emerging window select the second option: Inter-
mediate landing with a turn, unsplit. Indicate there are 2
steps and the rotation is the Same as that of the stairwell
(Left). Click on Accept and select the third option from the
predefined shapes: three straight flights with quarter turn
landings. Introduce 6, 5 and 6 steps for the first, second
and third flights respectively. No steps are to be built on
the intermediate landings. To finish off, indicate that the lan-
dings are to be supported by lateral 20 cm thick masonry
walls.

CYPE

RAQALADG

© Oz

=

N
W

g%é

Flight Steps First H.S. (m) LastH.S. (m)
fist [ 8]
Socond
Thid [ g

No of steps

s that of the stairwell (Left)
o that ofthe staiwel (Right)

Steps bk on ntemedists landings |No steps .| LA2CEE! (&N
Y ——— |
O Free inemedite landings Type  [Maomywal v
van [ azlm @l
— =1
Fig. 15.239

Accept the dialogue box and click on the to add a new
set of flights to the staircase. Provide a reference (e.g.
Floors) for the stair section, indicate it has 3 equal consecu-
tive flights and click on the # icon to define its geometry.

From the predefined shapes, select the third option: three
straight flights with quarter turn landings. Introduce 5 steps
for the first and second flights and 6 steps for the third
flight. Indicate there is a slab length of 30 cm for the fist ho-
rizontal slab. The supports are the same as those on the
Ground floor staircase.
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Having defined the spans of the staircase, introduce it the
same way the stair accessing the basement was introdu-
ced. With the aid of the DXF/DWG template object snaps,
select the initial point of the stair and the second point will
be adjusted by means of its angle.
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When the program analyses the job, it will apply the corres-
ponding load at the supports which will be transferred to
the program. However, the staircase can be analysed and
its reinforcement designed without the need of having to
analyse the entire job. To do so, click on the View details
icon from the stairs floating menu, then on the selected
staircase. The program analyses and designs the stair-
case, and concludes by displaying its reinforcement dra-
wings. If the consulted staircase contains more than one
flight, a drop down menu in the top left hand corner of the
drawings window allows the user to select the flight to view.
The stair slab’s forces and displacements, can be seen by
clicking on the corresponding icon @ in the floating
menu. As with the previous case, if the stair has not yet
been analysed, the program will automatically do so and
display its contour maps.
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Having analysed the staircase, the loads it generates can
be seen at the groups where the flights start, end and have
support elements reaching them. Line loads are generated
at these points and surface loads are generated where ini-
tial steps have been built on the floor slab.
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15.3.4.7. Analysis

Having introduced the two stairs in the project, the job can
be analysed. To do so, click on Analyse > Analyse the
job except foundation. Before beginning its calculation,
the program will first analyse the geometry of the structure
and will emit a warning if any incidences are found.

Once the analysis has finished, the program displays any
problems that have been incurred as well as a list of the
elements that are to be checked.

15.3.4.7.1. “Distributed analysis: 2 and 4 processor” mo-
dules

The program has two modules which allow for parallel pro-
cessing using 2 or 4 processors. If the user has acquired
any of these modules, the time taken for the program to
complete the analysis can be reduced significantly as the
processes are shared amongst the two or four processors.
If the module has been acquired, when analysing, the win-
dow displays the number of processors available and how
many are used.
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15.3.5. Foundations

The foundations of the job will now be introduced. To do
so, first, place the main view of the screen at Group 0. The
wall strip footings can already be seen (these were defined

Z CYPECAD - [C:\CYPE Ingeni

when the wall was introduced). The introduction will be com-
pleted by entering the pad footings and strap and tie beams.

15.3.5.1. Pad footings

To enter the pad footings, use the option Foundation >
Foundation elements > New & . The New element defi-

nition window will open. Here, select the One column ele-
ments option and click on the first button on the left (rein-
forced concrete footing). Click on the Selection of type but-
ton and choose the eccentric rectangular footing (third op-
tion from the left).
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Having accepted the windows, the cursor’s appearance will
change and will adopt the image of a footing. When
brought close to a column, depending on where it is placed
near it, the footing will change to become a corner, edge or
centred footing.

Place the cursor over columns P7, P10, P11, P14 and P15
to introduce the centred footings and to the right of P6 to in-
troduce an edge footing, so not to invade the car lift pit.
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o

Using the Rotate option @ , modify the angle of the footing
to adapt it to the edge of the car lift pit. Upon activating this
option, a further three options are available to modify the
angle: Manual introduction, two point introduction or angle
introduction. The two point introduction will be used g .
Using the car lift pit outlined on the DXF/DWG template
outline, mark the two points defining the angle (first the bot-
tom point then the top), then click on the footing which is to
have this assigned to it.
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15.3.5.2. Strap and tie beams

The strap and tie beams will now be introduced between the
footings. Using the option: Foundation > Strap and tie be-
ams > Beam with automatic balancing at the ends (this
way, the program automatically detects if the footing is an
edge or corner footing and introduces a strap beam, other-
wise a tie beam is defined), introduce the beams.
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Click, first of all, on a pad footing and then on the wall strip
footing to introduce the strap beam that will balance the ec-
centricity of the wall footing. Do so with all the pad footings.
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Introduce the beams between the pad footings in such a
way that all the footings remain tied in the two orthogonal di-
rections (required as the job is located in a seismic zone).
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The beams defining the perimeter of the lift pit must now be
adjusted: Beams/Walls > Adjust. They are adjusted in the
same way as were the walls in point 13.3.4.1. of this example.
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Having introduced the foundation and if the job has been
previously analysed, the foundation elements can be des-
igned. This must be done once the results of the job have
been consulted and modified, as required. If not, problems
can arise. For example if the diameter of the starter bars of
walls and/or columns has been modified, the depth of the
footings may no longer be enough to guarantee the correct
anchorage of the modified reinforcement.

15.3.6. Results

Once the structure has been analysed, any errors that may
have arisen can be verified, and if necessary, the required
modifications can be carried out to amend them.

15.3.6.1. Deformed shape of the structure

It is recommended that before any individual element of the
job is verified, the deformed shape of the structure be
consulted to ensure its displacements are in accordance
with what is to be expected. To do so, click on the Defor-
med Shape tab which will display a wire frame model of
the structure whereby the elements will be drawn in a series
of colours corresponding to displacement values, indica-
ted on the scale at the bottom of the screen.
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Here, the displacement values can also be checked to
comply with the selected code. The program also provides
a report where the distortions of the columns of the job are
indicated. By clicking on the Reports button ¢& at the top
of the screen, a list of the available reports is shown. Select
Column distortions and a list will appear indicating the
absolute and relative distortions of each column.
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2 Column distortions.

[, Page preview 4 Setup G Piint ¢ Find

Column distortions
Job name: example2
Second introduction example

Date:04/07/09

» h: Height of the level with respect to the level immediately below it

= Distortion
Absclute: Difference between the displacements of one level and those immediately below it
Relative: Ratio between the height and absolute distortion

= Origin
G: Orly gravitational
GW: Gravitational loads + wind
GS: Gravitational loads + earthquake
GWS: Gravitational loads + wind + earthquake

= Note
The different codes usually limit the value of the relative distortion between flaors and the total distortion of the building
The absolute value will be used to define the seismic joints. The relative value is usually limited depending on the height of
the floor 'h', The value of Total' is checked by taking, in this case, the value of 'h' as being the total height.

Combinations without earthquale loadin:
Elevation| h Distortion X Distortion Y’
|Gl Irteer (m) (m) Ab(snc’)";lte Relative Dr\gmAb(S;I)Ute Relative [Origin|
PL  |Roof 11.75 2.80/0.0010 |h / 2800| GW |0.0013 |h /2154 GW
Floor 3 8.95| 2.80|0.0012 |h / 2334 GW | 0.0014 |h / 2000 GW
Floor 2 6.15| 2.80|0.0015 |h / 1867| GW |0.0016 |h/ 1750 GW
Floor 1 3.35| 3.52|0.0017 |h/ 2074| GW |0.0018 |h/ 1953 GW
Ground floor -0.17| 2.33|0.0000 |---- GW |0.0000 |---- GW
Basement -2.50|
[Total 14.25/0.0054 |h / 2639| GW |0.0061 |h / 2337 GW
P2 |Roof 11.75/ 2.80/0.0010 |h / 2800| GW |0.0011 |h /2546 GW
Floor 3 8.95| 2.80|0.0012 |h / 2334 GW | 0.0012 |h / 2334 GW @
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If the distortions are not verified, the structure’s stiffness
must be increased and then re-launch an analysis.

To consult the displacements in a specific floor, the program
contains a Contour maps tab allowing the user to view the
displacements for each loadcase or combination loadcase
by means of contour lines with values or contour maps.
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Fig. 15.255

15.3.6.2. Columns

Having checked the deformed shape of the structure, its
columns are next in line to be checked. Any columns not
verifying a check are displayed in red. To consult these er-
rors, click on the Results tab, select Columns > Edit,
then click on a column.

The Column editor window opens listing all the columns on
the left hand side. Columns with design errors have a red
cross displayed next to them.

In this example P2 is displayed in red. Click on it in the Co-
lumn edition section. The Reinforcement edition section
indicates that the ground floor span fails.

CYPE
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By clicking on the Code checks option at the top of the
Column editon window, the program displays a report de-
tailing all the checks which are carried out and whether the
column in question passes or fails the check. This way, the
reason why the column fails can be consulted. In this case
it is because of the stirrups. Change the column section to
40x40cm at that span, by changing the X dimension value
in the table. Click on Redesign reinforcement, and the
column will then be displayed in green to indicate it no lon-
ger fails.

Now we can group the columns. The dimensions of co-
lumns P3, P4, P5, P8, P9, P13, P15 and P16 match at all
their spans. They all require similar reinforcement except
P3 and P4 which require slightly more. So not to penalise
all the columns, P3 and P4 will be grouped separately.
Click on P9 (which is the column which requires the most
reinforcement) in the Column group section then on
Groups > Copy reinforcement to other groups. Within the
window which opens, click on the columns to which the
reinforcement is to be matched, or alternatively, mark them
on the column on the left.
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The selected columns will be highlighted in orange. The re-
maining columns will either be blue, which means the rein-
forcement cannot be copied to those columns, or yellow
implying the reinforcement can be copied although it is not
guaranteed to work (the program would warn of this). Click
on Accept.

The Column edition window now displays the columns as a
group. However, P15 fails with this newly assigned reinfor-
cement.
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Select the Ground floor span in the table within the Reinfor-
cement edition section and then P15 in the summary of
Code checks section. Click on the Code checks option at
the top of the window and a report will appear displaying
the checks carried out on the column. Here, we can see
the column fails due to stirrup spacing. Close the report
and change the 24cm spacing to 15cm spacing. At the
same time change the 24cm spacing of the span above to
15cm; this way all the spans have a 15¢cm stirrup spacing.
Upon changing the values, the column and column group
no longer fail.
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The fire resistance check of the columns has also been
carried out. Go to Group 1: Ground Floor. Click on the fire
resistance icon # and from the floating menu that ap-
pears, select the fire check of the current group option
#  No columns are displayed in red, implying all of them
pass the fire check. However, the floor slab does appear in
red. If it is approached by the cursor, the information box
that appears indicates the ribs should be at least 16mm
thick to pass the check.

Fig. 15.260

By then selecting it using the left mouse button and clicking
with the right, a window appears with more details of the

fire resistance check.

21 Page preview 32 Setun G Pin # Seach

(B Expot- Rl# Close

Fire resistance check

+ References:

expressed in minutes.

~ nin’
- h: slab thickness or compression layer.
min

+ Checks:
General:
- Equivalent distance to axis: a = a .
is indicated).
- Minimum dimension: b by

- Compartmentation: h = h .

condition when necessary).

Special

+ Code: EN1992-1-2:2004 - Design of concrete structures - Part 1-2: General rules - Structural fire design

- R req.: required resistance, time period during which a structural element must maintain its load bearing capacity,
- F. Comp.: indicates whether or not the floor is fire compartmented.

-ay: equivalent distance to the reinforcement axis (EN 1992-1-2:2004 - Formula 5.5).

: minimum equivalent distance to the axis stated in the code for each type of structural element.
- hyin: minimum thickness for slab or compression layer required by the code.

- Min. nec. flooring: minimum necessary fireproof floor thickness.
- Use: maximum use of the steel section with fire loadcases.

(the required coating thickness to comply with this condition when necessary

(the thickness is indicated of the necessary fireproof floor to comply with this

- Special checks have been undertaken on those structural elements required in the code.

Ground Floor - Waffle slabs REI 120
G Floor slab beotal | bmin | Ptotal | Mmin | 3m | 3min [ Min. nec. flooring Status
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) (mm)
Wi |WAF 30+5 RIB 12 SPACING 82| 120 | 160 | 50 | 120 | 25 | o | 70 [ Not verified
‘Notes:
O.R.: Value outside table range.
It is necessary, due to it having point supports, for the span reinforcement of panel W1 to be at least 20% of the reinforcement over columns. v

CYPE

Fig. 15.261
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Therefore, the waffle slab must be edited and the job rea-
nalysed. Select the Beam Definition tab and click on
Slabs > Panel manager and from the floating menu se-
lect Define panel. Select Waffle slabs. From the emerging
dialogue box click on the Waf. 30+5 rib 12 spacing 82 slab
defined in the table, followed by a click on the edit icon .
Edit the geometry of the slab so its rib width is 16mm and
its spacing 78cm (so the rib distribution remains the same).
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The job must be reanalysed due to the slab changes. Ho-
wever, if these had not been present, as the dimensions of
the columns have changed, it is recommended the job be
re-analysed anyway to take into account the increase in
stiffness of these columns.

As the columns have been grouped and modified, and the
job has to be re-analysed, the user has an option available
so that the column modifications are not lost; the program
allows the reinforcement to be blocked. The option can be
accessed by clicking on Columns > Block reinforcement.
Upon activating this option, a window opens displaying all
the columns of the job. By clicking on the columns or by se-
lecting them using a capture window, the columns whose
reinforcement is to be blocked can be chosen.

15.3.6.3. Beams
15.3.6.3.1. Errors

The next step consists in checking the incidents and errors
that arise in the beams during the analysis phase. Using
the option Beams/Walls > Beam errors, in the Results
tab, beams displaying errors can be consulted (these are
displayed in red or yellow after the analysis).
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The errors window displays the errors the consulted beam
contains. A button in the bottom left hand corner displays
the current dimensions of the beam and below it, the pro-
posed dimensions the beam is to have in order to correct
the error. The window contains a help button explai-
ning all the possible errors a beam can have.

The colour in which the beam is displayed is related to the
Error evaluation option located in the beam options sec-
tion in the General Data > By position. Here, all the er-
rors that may arise in a beam are displayed, organised in
tabs and by element, (stirrups, concrete, etc.) with an asso-
ciated colour depending on its importance.
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15.3.6.3.2. Reinforcement modification

The program contains an option to consult and modify the
beam reinforcement: Beams/Walls > Edit beams in the Re-
sults tab. Using this option, the reinforcement of the various
beam alignments (continuous beams) that have been ana-
lysed can be edited.

15.3.6.3.2.1. Alignments

The program generates an alignment between two beams
if they contain a common node and if the deviation angle of

CYPECAD - Practical examples

one with respect to the other does not exceed the value in-
dicated in the option General data > By position > Be-
am options > Beam angle for alignment.

B steel types in bars.
sams v
s v
wa | gfl
factors

)|
Tom] B

< | () [ Pese i) -
~ T > BesnTelgor » Res < Coioriess

1: Grownd ot

Fig. 15.266

As well as this automatic option, the program contains op-
tions to divide or join alignments generated by the pro-
gram: Beams/Walls > Beam alignments in the Beam
Definition tab.

15.3.6.3.2.2. Edit hbeams

When this option is selected, and then a beam is clicked
on, a window appears displaying the alignment. For this
example, select the beam spanning between columns P11
and P15 in group 2.

Click on the Longitudinal reinforcement button = at
the top left of the screen so it may be modified. Select the
Join option Y. and click on the 3210 (bottom reinforce-
ment) to the left of column and once selected, click on the
3010 at the centre of the span. A window asking how many
bars are to be joined appears. Indicate 3. The bars will be
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combined to form three individual bars. Repeat the process
with the reinforcement to the right of column P15. The rein-
forcement has to be resituated within the beam. To do so,
click on the Resituate button g , which repositions the
modified bars. If the required steel area is verified, the bars
will be displayed in green, otherwise in red.
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Once the reinforcement has been resituated, click on Save

B to save the modifications. Using the previous or next
Frame or Group buttons, the user can view all the ali-
gnments (frames) of the job.

15.3.6.4. Floor slabs
15.3.6.4.1. Reinforcement modifications

The program designs the slab reinforcement using the
forces obtained from the analysis. In the case of waffle and
flat slabs, the reinforcement may not be very uniform due to
these forces. To avoid this situation and allow for more ho-
mogenous results, the program has a series of tools availa-
ble allowing for the reinforcement to be edited or modified.
These options are located in Flat/Waffle slabs > Modify
reinforcement in the Results tab.

First, the reinforcement to modify must be selected. In this
case, the reinforcement will be matched in the support area
and in the intermediate zones. To do so, the sum of the
steel areas of the ribs is to be found and then divided by
the number of ribs, resulting in a mean steel area which is



what is to be left. As an example, the process will be car-
ried out in the area supported by columns P5-P6-P9-P10-
P13-P14 on the Ground floor.

The reinforcement modifications can also be carried out wi-
thin the Contour Maps tab. Here, the forces with which
the reinforcement has been designed can be seen whilst
modifying the steel areas and lengths. This can result to be
very helpful as the force distribution can be used as a
guide as to the layout of the reinforcement.

Click on the Results tab and select Flat/Waffle slabs >
Views and mark the following boxes: Additional reinforce-
ment, Predefined reinforcement, Longitudinal and Bottom.

The required reinforcement for the area between P5 and
P6 is of 2@10 bars per rib. The next rib up requires 1g12 +
1210, then the next two 1916 + 1210. The 112 + 1210
bars will be matched with the 1¢16 + 1210 bars.
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1. Ground foor

Go to option Flat/Waffle slabs > Modify reinforcement
> Modify distribution width and mark the Eliminate
overlapped reinforcement box. Click on the lower 116

CYPECAD - Practical examples

+ 1010 reinforcement (just above the 1612 + 1¢10) and
drag the cursor to the rib above it and click with the mouse.
Click on the same rib again and drag the mouse cursor
downwards to the where the 1¢12 + 1010 is, finishing off
with a click.
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The reinforcement has been matched. The total steel area SR ELBHNA o At RAGLASBENLE Y L
is now greater than what was originally provided by the pro- ~ [*% #/® * @ #@ vis= as aes@am susmmess . :
gram, which implies the required area is present. If it were : —
to be the other way around and less steel area is provided, e “WMWT‘ 7“
if there is an adjacent longitudinal beam, it can be edited i A Ml 5 o
and its bottom reinforcement modified to include the ne- Tfﬁ%
cessary extra steel area. g j ‘\‘
The process can be repeated for the reinforcement next to ﬂ 2
column P13: change the 1812 + 1210 to 1612 + 1912 = an
as in the rib above and the 198 + 198 and 1610 + 1910 a1
to 1610 + 108 at both ribs. If no options have been selected E==t
since the last step, the reinforcement can be modified without e 1 Lo )
having to click on the option again, as the command is still o . - —

active. Click on the reinforcement in the rib next to P13 and
drag the mouse cursor to the next. Click on the 1610 + 1610
rib and drag the cursor to the rib above it. As this is to be
changed to 1610 + 1@8, right click and from the menu select
Modify group. In the emerging window, change the rein-
forcement of the second layer to 8 and Accept.

Fig. 15.275
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15.3.6.4.2. Copy reinforcement from another group

If the case arises where the floor geometry and loading is
the same for one or more groups, the modifications only

1503600

— need to be carried out in one group and then using the op-
tion Flat/Waffle slabs > Copy reinforcement from ano-
ther group from the Results tab, the reinforcement can
be copied. To do so, place the main view of the screen at
the floor to which the reinforcement is to be copied, click on
the option and in the floor group window that opens, select
the floor from which the reinforcement is to be copied.
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Carry out the same process in the central area and in the
area to the right so to match the reinforcement.
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This option shall not be carried out for this examples as the
two floors with equal geometry and loading have already
been grouped.

T I——— 15.3.6.4.3. Save reinforcement copy of all groups
Fig. 15.277

If a modification has to be undertaken on the job which im-
plies having to re-launch an analysis, so not to loose any
reinforcement modifications, these may be saved (other-
wise, the program will provide the required reinforcement,
regardless of any previous modifications that were carried

The remaining reinforcement: longitudinal top reinforcement
and transverse top and bottom reinforcement of the floor
and remaining floors can be modified in the same way.
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out). This option can be accessed by clicking on
Flat/Waffle slabs > Save reinforcement copy of all groups
in the Results tab.

15.3.6.5. Foundations
15.3.6.5.1. Soil data

Before designing the foundations, the properties of the soil
and concrete to be used for the foundations must be spe-
cified in Job > General data. Having selected the General
data option, click on the Foundation data button I Here,
the allowable bearing pressure for persistent and acciden-
tal situations can be defined. To the right of the allowable
bearing pressure in persistent situations box, a blue arrow
icon is displayed. Upon clicking on it, a table will appear in-
dicating the most common types of soil and their corres-
ponding bearing pressures. In this case select Gravel.
Mark the Consider wind and earthquake combinations.
As the foundations are connected to one another by strap
and tie beams, the Verify footing sliding box need not be
selected.

E Ingenieros\Examples\CYPECAD\example 2.c3e]

Reinforced concrete Sections
Concrete Steel
[casr0 v] Flolled and welded | § 27

CEm—| | [s
s v 8
|c25030 v &=

[s500 v &
[Ea—

Floor slabs.

Foundation Coldfomed

T

Cohmns

wals

Bars
Bots

Loads

[} @ Geneic

Ctei o efocnetby sty [Nors 8] W)
[7] Check fire resistance

T

3 CYPECAD

ol DEfiiin  Beam Defiition
Job -General data

Fiesulls >~ Carlou Mags.

0 Basement

Fig. 15.279

CYPE

15.3.6.5.2. Design

The foundations are designed using the option: Founda-
tion > Design. A window will open in which the elements
to design are to be indicated. In this case, select all the ele-
ments and the Iterative design method.
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15.3.6.5.3. Footing edition

Having designed the foundations, the elements must be
edited to match the results obtained by the program.

First of all, the strip footing below the wall at the top is to be
edited. Click on Foundation > Foundation elements >
Edit # and click on the strip footing. In the emerging win-
dow, click on Geometry and modify the depth of the foo-
ting to 60 cm and the overhang to 49.0 cm (as the right
overhang is 1.0 cm).
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Click on Design > Redesign, to redesign the reinforce-
ment without changing the geometry of the footing. The
program will emit a message indicating the checks have
been verified.
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Repeat the process with all the strip footings, giving them a
depth of 60 cm and a total overhang of 50 cm.

The strip footing in the bottom right hand corner has not
been designed due to it being in an area where forces
concentrate as well as not having any strap beams rea-
ching it to balance out the forces. The walls on either side
of it are probably capable of balancing it, but as they do not
reach it at right angles, the program does not bear them in
mind. To avoid this situation, introduce a strap beam from
the footing below column P7 to the strip footing. Edit the
footing geometry and assign the previous dimensions to it.
Click on Design > Minimum dimensions, this way the
initial proposed geometry is maintained and the dimen-
sions of the footing can only increase. The program pro-
poses a footing with an overhang of 70 cm and a depth of
60 cm. Having designed the footing, the strap beam can be
eliminated, confiding in the adjacent walls to balance out
the moment.
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15.3.7. Edition resources

The program has a series of graphics tools available to
draw lines, circles, arcs and dimensions, add texts and
even insert CYPE construction details or from other CAD
programs. The edition resources can be accessed by
clicking on the @ button in the top toolbar. A window will
open upon its selection where all the drawing options are
listed. These options can be used together with the object
snap options M 1o snap to elements of the program or en-
tities of the DXF/DWG file that has been imported in the job.

Edition resources

T/ AR 0OE 2288 99
Fig. 15.284

15.3.8. Drawings

Having checked all the results, the drawings of the project
can be obtained. To do so, click on the Job drawings but-
ton in the top toolbar @® . The Drawing selection window
will open. The drawings to be obtained are added one
by one, selecting the type of drawing from the scroll menu.

The configuration of the drawings can be modified as well
as being able to add construction details to the type of se-
lected drawing by clicking on the Details button.

Flo Xb Goups Loads BeamsiWals Sibs Fou
=W BHHEN o 4 F
(AR

tion
nDelals ko
£C| C5L C52 Con | CoP) R EHU €L Erz EHi D] FIL AR A 7 e

ARAQLAOGE
et

Tl
CYPECAD -CYPE

Bean Deiri

Fig. 15.285

The peripherals to be used must be defined for each dra-
wing as well as specifying whether or not the edition re-
sources used on the floors of the job are to be drawn.
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The option of introducing a title block is also available. The
Title block option is located at the bottom of the Drawing
selection window. Upon clicking on it, a file with the title
block can be imported, a default title block can be selected
or, alternatively, the option None can be selected and so
the program will respect the area marked for the title block
when distributing the layout of the drawings.
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Finally, the program contains a series of reports to aid in the
y completion of the Project report. To obtain a list of the avai-
e T : lable reports click on Reports & |, located to the left of the
drawings button, seen in the previous section. Upon selec-
ting it, a window appears from which the required docu-
ment can be selected.

¢

Joh data teooit |
Combinations usedin the analysis

Foundafion report
Forces in beams ]
ieport ]
Beam tokeoll )
)
)

Fabrication taq list
Z il Beam
i e —- T Slab reinforcement report
Pt = D in nogos of fsl and el Sebs
]

[ Forces I nodes of flal and walle slabs
S ulaces/Valumes

o Deiiion » Beam Defion < Sl > Corfou Maps Hesih ond Joh {akeolfs
CYPECAD - CYPE 0: Basement Forces and reinforcement of columns, shear walls and wall:
Column dsplacements

. Column distortions
Fig. 15.287 Hotzontal wind loads

Pailcpaiion coeflicients

L Stairs ]
C Fire resistance check. )

Having concluded the drawing selection and clicking on
Accept, the Drawing composition window appears in which Fig. 15.289
a previous view of the drawings is displayed. The user can

move the elements, modify their scale, as well as move the

element texts before finally printing out the drawings.

Draw _Edifon resources Drawing type. wilh oo Perpherals
v Floorplans I o<+ v

RQAQALAS

g 1

E

Drawings -Gbjects
D e8 Peripheras [ v,
RA@QLA @{@I' o -

L]
Group: DXF

Fig. 15.288
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