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CYPECAD - User manual

Presentation

CYPECAD is the software for reinforced concrete and steel buildings which provides the spatial
analysis, structural element design, reinforcement and section edition, and construction 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 and steel 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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1. Program introduction

1.1. General aspects of the working screen By clicking on these tabs, different menus will appear
containing various options for each stage of the building

1.1.1. Tabs analysis.

The following tabs can be seen at the bottom left hand cor-

ner of the main screen of CYPECAD: 1.1.2. Main menus

*  Column Definition The main menus are located at the top of each main win-

e Beam Definition dow of CYPECAD. These will allow you to access the va-

* Results rious program options. The menus can also be accessed

» Contour Maps via the option bar which can be activated upon clicking the

* Deformed shape folder icon at the top right hand corner of the first toolbar.

D Stuctures
Stairs
General oplions
B eam oplions
Floor slab options
Joint analysis aptions

Grou
Sloped floor slabs/EL Changes
Building section
Copy roup

Reload aroup

[ Adeences ]

_CQMIWIS
Loads
_Luads
[ Unebadsonbesms |
[ Suloolobonstbs |
[ Views ]
Shown

Change loadcase assiament

I~ Cofumn Defton Defomed Shape
CYPECAD - CYPE (1 Foundations

Fig. 1.2

I\ Column Defintion Deformed shape ]

Fig. 1.1
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F CYPECAD - [C:\CYPE Inge| \CYPECAD\example2.¢ 3¢ PEEX

fle Jgb Goups loads feamsfuiale Slabs Eoundation Analyse el

1.1.3. First toolbar CH BLEEN o - RAGLANE HL kL
Ef 7+ 586 7 A 0NERatans 10cs ZEEERE B

The first toolbar has many elements common to all the tabs
and are mainly visualisation and template options.

The Undo and Redo icons within the Column Definition,
Beam Definition and Results tabs, allow to cancel or re-
peat the last modification.

Coluron Defiriion », Beam Defintion < Fesuls . Contour Maps >~ Defamed Shape
CYPECAD - CYPE 1: Ground floor

\Defriion s > Corou Maps > Defamed Shape

[1: Ground floor

Fig. 1.4

1.1.5. Background Colours

The choice of background colours of CYPECAD is
limited to three options: white, grey or black. This
way, a greater contrast is created with the colours
of the structural elements and hence an optimum
visualisation is obtained.

Fig. 1.3

The background colour can be selected from the drop
1.1.4. Second toolbar down menu that appears upon clicking on the globe icon

The program contains a toolbar with shortcuts to the menu located on the right of the first toolbar

options of the program (within the Column Definition, Be-
am Definition and Results tabs). FEET ARE

=8 05N 0 N W LR N NS

<5 Printer
% Document test styles
= Sendjob
[ Drawings
[ Detais
3 Undo/Redo

[ilh Bckground colour

These toolbars can be configured by adding or removing
options by clicking on the hand icon (toolbar configuration)
situated on the right of the toolbar.

CYPE



1.2. On screen help

CYPE programs have on screen help icons to provide the
user with the necessary information on the program me-
nus, dialogue boxes and options.

There are four different ways to access the help options:

1.2.1. Pressing F1

To obtain help on a menu option, press F1. All the icons
with help explanations available will be highlighted in blue.
If you wish to obtain help on an option within a menu, ha-
ving pressed F1, unfold the menu and click on the desired
option.

1.2.2. Question mark icon

CYPECAD - User manual | 13

1.2.3. Book icon

Within the title bar of several windows, an open book icon
can be found which upon clicking on it will display ge-
neral information on the contents of the window.

1.2.4. Quick guide

The option information displayed using the F1 key can also
be consulted and printed out by selecting Help > Quick
guide. These explanations are those corresponding to the
options found within the screen tabs.

The explanations in the dialogue boxes are different to
those of the guide.

Z Quick guide

[, Page preview 4 Setup & Prirt @ Find

[ Erport- i* Ciose
-

CYPECAD

A question mark icon can be seen at the top right
hand corner of the title bar. Specific help on a program
option can be obtained the following way: click on the
question mark icon then unfold the menu containing
the option for which the help is sought and click on
the option. A window will appear containing the requi-
red information. This option provides the same infor-

mation as when the F1 key is pressed. ' F'*E

3.
This help can be deactivated in three ways: by clicking g
on the right mouse button, by clicking on the question ‘
mark icon or by pressing the Esc key. ;
You can equally obtain information on the toolbar &
icons. Upon selecting the question mark icon , the s,

10
icons will be highlighted in blue (as with the F1 op- 2. o

2

CYPECAD
Quick guide

Analysis and design of reinforced concrete and steel structures made up of: columns, walls and
=t shear walls; concrete, steel and composite beams; joist floor slabs (generic, reinforced,
prestressed, in sity, steel, and open- web), hollow core plates, composite slabs, waffle slabs and
e flat slabs; mat or pad foundations, pile caps or foundation beams; Integrated Metal 3D jobs
(steel and timber sections) with 6 degrees of freedom per node, including the design and
optimisation of sections.

Job description

Import
1. 0ld jobs
2. 0ld foundation jobs
3. Import ASCII file
Xport
Tekla Structures®
TecnolMETALR)

in

i

1.
2
In

ns}

wef

Job Report
Job Drawings
ecent files

it

o

m

General data
Intearated 30 structures

[E3

tion). By then clicking on the icon, the help information
will be displayed.

Option windows that open within the program also contain
the question mark icon in their title bar. By clicking on it, the
option or icon help can be accessed.

CYPE

Fig. 1.6
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1.3. Job introduction

To create a new job, click on File > New. A dialogue box
will appear in which the job location, name and description
of the job are required.

Name of the job

H:ACYPE Ingenicios! Projssls\CYPECADY
File name (kepword) cle
Desctiption
J
Fig 1.7

Once filled in, click on Accept and a second dialogue box
will appear where the program will prompt the user to
choose between a manual introduction (Empty job), or, if
you possess the corresponding license, an Automatic in-
troduction using a DXF/DWG file or IFC, or if you wish to
view an Automatic introduction example.

© sutomaic intioduction example DXF/DWE

© Automatc intoduction example IFC

Cancel

Fig. 1.8

F Automatic introduction DXF/DWG

) Buiding data

+ Floors/Groups

T
L
o+ Group description by
+ DXF-DWEG Template l | <&
. Viows 1 AL
. Bsign vews o goups T Al
. Colurmn lapers Height (m] LL (kMN/m#) DL (kNA/mé] =r " > r =
Ounswm (o150 | T T
- |
P
Roaf () 25 T T T L)
B Feorsp)| 1) e | g Bl |
= i
Goundfoor 8] hb | Al i
[ Basementsi51| 1] hs | 250| I T bl 0
| e B |
T T L
3
B
e [ <&
he
he 5
Columns have been intraduced with external fiity

Finish

Fig. 1.9

1.3.1. Automatic introduction

The job introduction is carried out in various steps with the
help of an assistant which will ask the user to gradually in-
put properties of the job, such as floors, their heights and
respective loads. Depending on which type of automatic in-
troduction is selected, be it using a DXF/DWG template or
an IFC file, the building outline and support elements can
be introduced.

# Automatic introduction DXF/DWG,
¥ Buiding data

P Floors/Groups

Height | Graup starl
+ Gioup desoiption 350
+ DXF-DWG Template Aot 00
3 Floar 30 Lt Mashing
o W 2nd Floor 300
Assignviews lo allthe gavps | 15t Floor 300 oot
- @l Ground Floor 250 v
E
+ Boamlayers v
2nd Floor
]
15t Floor
¥]
v]

Elevation of foundation plane (C] m

Finish

Fig. 1.10
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Building data

RO 432

Floors/Groups. o m o
enpltc ame lected yers
Eeses ] Floor 1.dwg. Floor 1 0.FLOORSWALLS, FLOORS-CARPENTRY. FLOORS-STAIRS. FLOORS-PIPING, FLODRS-4UX, EPA, SAAP,
+ Buiiding data Name LL(KNAT) | DL (N/) DXFDWG Template: Floors 2 and 3.dwg  Floors 2and 3 0, FLOORS-WALLS, FLOORS-CARPENTR'Y, FLOORS-STAIRS. FLOORS-ALIX, EPA. SA4P, SA, IN, Exterior pe
ot . Ve Ground fordwg  Groundfoor | 0, 0WALLS, OCARPENTRY, DSTAIRS, D-TETS, DAL, IN, Cobrmns, Fxed poin, Car it opening, BASEME
o/ (LBt W mee e iz il LM Roof.dwg LM Roof 0.ROOFWALLS, ROOF-PIPING, ROOF, E sterior perimeter and Building services operings
P Grovp dasciplion oot 12 18 + Ao viewsto A e OIS | o g Root 0, ADDFAVALLS, 54, ROOF DARPENTRY, RODF-STAIRS. ROF PIFING, RODF ALY, ROQF, Exerorperine|
3rd Floor 20! 21
. CXFOWE Template + Colunn s Basementdig ||| Basemert  BASEMENT2AWALLS. BASEMENT2STAIRS, BASEMENT2 SURFACES, IN, Colunns and Fsed pont
2nd Floor 20! 21 Dol < | >
.+ Views et Floor 20 21 - Beamlayers © B
ot o = Layer o the view Basement RAQLA®R
. Assign views to groups ound Hloor Y
Basement 00 00 iible | Layer name ) 5
- Column layers
. Bean ayers BASEMENT2AWALLS
BASEMENT2.CARPENTRY oo ® B
BASEMENT2STAIRS
BASEMENT2SURFACES e, .
[0 .
Colunre
Fised pine I A
S
=]
f= B = e < :u B L=} = =
S o =y o
oS0 050 050 O .
Fig. 1.13
o Building data
Grop Seleced | Vien
. e AR (9 Lit Mashinery oot [
Fig. 1.11 Group desoron 3 Foot O [Floors 2and3
DXFDWE Templte g 3 Floor O Growd floor
2nd Floor [m] LM Roof
Views 3 1st Floor O Fool
1311 At r .t d r DXFDWG ssign views 0 lthe growps | (3 Gound Floor EmET
.9.1.1. AUtomatic introauction - @i El——
+ Beam layers

Having defined the building and floor data, the program will
ask for a DXF or DWG file to be uploaded to use as a tem-
plate. One or several files can be uploaded.

Their layer colours can be modified and subsequently the
user will have to choose which layers are to remain visible.
The following window will ask which files are to be applied

< Previous

Finish

to the groups, then which layers are to be used to draw the Fig. 1.14
element geometries.

7 B © Same layers for all groups O Difrent ayers for each roup
om DXF/DWG ¥ Floors/Broups Selected | Lagers a
¥ Buiding data ¥ Group desciiption 0 o
) RcEEgs a4y ¥ DRFOWE Templaie O jowals
Name Ciealion date Size (Bytes) O] OCARPENTRY N
¥ Group desciption HACYPE Ingerieros\Examples\CYPECAD Floor 1.dwig Mon 3Mar 2008 1646 | 180268 v ¥Em [ | 0STARS S a)
P DRFDWE Template HACYPE I ngeriierosshEampleshCYPECAD Floors 2 and 3.dwg Mon 3Mar 2008 1646 186176 ¥ Assign views to al the groups [ 0TEXTS "
T Hi\CYPE Ingerieros\Evamples\ CYPECAD\Ground flot. dwg Mon 3Mar 2008 16:43 | 184000 e O oax ||
H:ACYPE Ingerieros\Evamples\CYPECAD\LM Fioof dwg Mon 3Mar 2008 1647 | 73888 0 N
= Assianviewsto al e GIOUBS | \(PE [ ngerierostE xamples\CYPECAD Foof.dwg Mon 3Mar 2008 1646 98144 - Beamlajers Columns.
« Columnlapers HiACYPE Ingerieros\Examples\CYPECAD\Basement dwg Mon 3Mar 2008 1642 | 112160 O] Firedpoint
« Bean loyers ]| Car it opening %
T] O] | BASEMENT2WALLS S
\ishle DLayev name. Color T:in Ahmknesi Thickness pgnsn vins| R QLA 0@ O oatENTs AP "
FLOORS-waLLs [ Thin v 0.0 )| BASEMENT2STAIRS
FLODRS CAR. Thin 3 00 ] Buiding services operings
FLODRS STAL. | I Thin v 0.00 )| FLOORSWALLS ¥
FLORS-FIPING [ Thin = 000 7] Layers defiing the fred paint St
FLOORS-AUX | [ Thin v 0.00 Selected | Layers al s
EPA Thin v [ (S "
SheR Thin v 0.00 01 Colms 3
A Thin v 0w Fived point
N Thin v 0.00 O Corlitopening
Stail operings Thin v 0.00 1 BASEMENT2WALLS
Buiding service... [N Thin v 000 1 oaccuEnT) rapoEl T ]
W mnnFus s Thin v am ¥
a ] (CePreviaus | Firish
Fiish

Fig. 1.15
Fig. 1.12 9

CYPE



16 | CYPECAD

3 Automatic introduction DXF/DWG

et o 1.3.1.2. Automatic introduction IFC

' Floors/Groups @ Same layers for all groups () Differentlapers for each group

¥ Graup description Selecting | Layer name

 ErE _— ﬁﬁf =~ = Upon selecting this option the program will prompt for an
- ocerea = IFC file to be uploaded. Then, in a similar way as with the
o P —— other automatic introductions, the building and floor data
P [ will have to be defined. The user will have to select which
materials defined within the imported file are to represent

(© Same layers for all groups O Different layers for each group.
= ﬁ ﬁ 6 the various elements of the job and assign properties to

¥ ssign views to allthe gioups.
v Calumn layers

P Beamiayers

noooloooo

Selecting | Layer name
0

4 .

O owals L)

O ooy — these selections.

a DSTAIRS
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© Automatic introduction example DXF /DWG

Fig. 1.16 S ————
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F Auto i P = Automatic introduction IFC
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= Automatic introduction IFC

i IR alkein Import || Name Mhiskes il | T Surface weight (kN/) | &
+ Floor heights ¥ Basic WallPary wals 028 2860
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Fig. 1.25

Z Automatic introduction IFC
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Fig. 1.26

CYPE

Z Automatic introduction IFC

7 [t Sellection of elements to draw in the templates:

' Flootheights [ Colus

¥ Floorloads [ Floor slabs

v Columris [ Esternal wall

- Ao [ wsiiary elements (fumiture. bathroom fttings, etc.)

¥ Extemal wallloads

P Diawing templates

Nest>

Fig. 1.27

Once the introduction has concluded, the job will be gene-
rated and the General data window will open to allow for
the design codes and job properties to be selected.

Immediately after, the program will display the Column Defi-
nition window in CYPECAD where all the introduced data
can be modified.

To complete the introduction of the job, the floor slabs, sup-
plementary loads, foundations and any other particular
data must be introduced.




1.3.2. Manual introduction

If an empty job is chosen, the user must manually intro-
duce all the properties of the job.

In order to simplify the introduction of these properties, it is
important to be methodical. We suggest the following steps
be taken to carry out the project within CYPECAD, or alter-
natively, any other method can be followed as long as the
creation of the information is structured and coherent.

* General data. (Column Definition, Beam Definition
and Results tabs, Job menu). Upon creating a new
job, a name and description must be assigned to it, the
materials to be used and their respective options must
be indicated, as well as the type of control to be under-
taken in its construction.

* Floor definition. (Column Definition tab, Introduc-
tion menu). Description of the levels of the structure,
group organisation, heights between floors and the live
and dead loads they must support.

e Column and shear wall introduction. (Column Defi-
nition tab, Introduction menu). Description of the co-
lumn and shear wall geometry and their respective po-
sitions.

e Wall introduction. (Beam Definition tab,
Beams/Walls menu. Introduction of the walls suppor-
ting the structure.

e Beam introduction. (Beam Definition tab,
Beams/Walls menu. Introduction of the beams of the
floor.

* Floor slab introduction. (Beam Definition tab, Panel
menu). Introduction of the floor slabs to be used in the
structure.

* Special load introduction. (Beam Definition tab,
Loads menu). This consists in introducing loads that
have not yet been taken into account, such as those
due to internal partition walls. Please recall that the ge-
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neral dead and live loads of the structure have already
been introduced when defining the floors and so need
not be introduced here. The self weight of the suppor-
ting elements (columns, walls, beams and panels) are
generated by the program and so do not have to be in-
troduced.

Stair introduction. (Beam Definition tab, Job menu).

Integrated 3D structures introduction. (Beam Defi-
nition tab, Job menu). Introduction of the 3D structures
defined in Metal 3D.

Foundation introduction. (Beam Definition tab,
Foundation menu). Introduction of pad footings, strap
and tie beams. For mat foundations, these must be in-
troduced from the Panels menu at foundation level.

Analysis of the structure. (Beam Definition tab,
Analyse menu).

Error identification and correction. (Results tab,
Contour Maps and Deformed Shape). Having analy-
sed the structure, the next step is to check the error
messages related to the structural elements. All those
requiring dimension modifications must be corrected
and then the job must be re-analysed so to verify no er-
rors arise and for the changes in self weight of the
structure to be readjusted. This must be repeated until
those errors implying dimension modifications to be
carried out disappear. If no dimension modifications are
required, the results may be taken as valid.

Preparation of the results. (Results tab). This is the
previous step to generating the drawings. Here, the
floor slab reinforcement can be edited or made more
uniform, column reinforcement can be modified and co-
lumns may be grouped, if the user wishes to do so. Text
positions can also be corrected here without the need
of having to wait to make the corrections in the dra-
wings.

Drawings and reports. (File menu, Print option or
Configuration icons at the top right corner of the main
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window). This is the last stage in which the drawings
and/or reports are obtained containing all the desired
information generated by the program based on the in-
troduced, analysed and edited structure.

1.3.3. File management
1.3.3.1. Recent files

A list of the last six jobs that have been opened can be
found by going to File > Recent files. By clicking on
More..., a list of all the jobs opened with that version of the
program will be displayed in chronological order.

1.3.3.2. ASCII file import to generate the foundations

File > Import > Import ASCII file

It is possible to import text files in columns or limited by
commas to generate the foundations based on files expor-
ted from data sheets or other programs.

From the files, the different loadcases are imported, as are
the forces at the column starts for each simple loadcase
and the column base dimensions.

The import process is as follows:

Click on File > Import > Import ASCII file. A window
will emerge asking for the name of the job in which the
foundations are to be created.

Subsequently a new window will open from which the file to
be imported must be selected.

Having concluded the import, the job will have to be analy-
sed.

1.3.3.3. Job examples

The program provides several examples, accessed by
clicking on the Examples icon at the top of the File mana-
ger window.

e
Copy Esit

A xamples\CYPECAD

Date
| Exanple 22/07/2010

evar 22072000
220072000
220072010

: Wareh:
yated shuctue_Werchouse Castelated | Warek
“Walle siab Example

Embedded retaining
Metal 3D

Fig. 1.28

1.3.3.4. Search

Upon clicking on the Search button, the Search for job
using thesaurus dialogue box appears. This options al-
lows the user to search for jobs in the directory selected in
the previous dialogue box (File manager) which contain the
word indicated by the user in their name or description.

22/07/2000
22072000
ms | 22/07/2010
220072010

ted Stucture_Warehouse
Integrated shucture_Warchouse_Castellsted | Warel
“Walle siab Example

Fig. 1.29



Job: Integrated
structure_Warehouse_Castellated

castellated
example
irtegated
manual Warehouse with castellated roof
oot beams

siab

Strueture_W.

stucture_Wa

walfle

warehouse

ith

Job

Integrated stiucture_Warshous castelated roof

Fig. 1.30

1.3.3.5. Send, Decompress and Share jobs

These options are found in the File manager window. All
these options deal with compressed jobs i.e. when all the files
of a job are compressed into a single file with .CYP format.

& File manager
=] 0 ]
Open Mew Capy
T:ACYPE Ingenisros\ExamplesiCYPECAD
Byrc a
[&] Deskiop
Y My documents
2
=]

& Y = [ % e
Delete. Search Send Share Decompress | Examples  Delete tmp. Exit

Date
22/07/2010
22072010
Integrated stucturs_Warshouse_Castelated | Warehouse with castellsted roof beams | 22/07/2010

Desciiption

Exemple
Integrated Structure_Warehouse Warehouse example

Walll slab Example 22007/2010
=1
2 B [WSenidni2D)
=
=1
=
ok
=}
5 CYFE Ingenisros
25 Examples
(5 CYPECAD L
() Embedded retaining
(3 Metal 3D
(3 Reinforced concrete:
(3 Projects
(3 Reports ¥

Fig. 1.31

1.3.3.5.1. Send

Using this option, the user can send the job to an email ad-
dress selected from the scroll menu or save the compres-
sed job to a directory of his/her choice (Only compress
job). The user can optionally select whether or not to in-
clude safety copies that may have been created from pre-
vious versions, or to include the associated files (the re-
sults from the last analysis).

CYPE
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Z Sending options

TACYPE IngenierosExarmples\CYPE CADAmanual.c

@ Send Job by Electronic Mail
O Orly Compress Job

Include associated fies
[includs sefety oopiss
Total bytes to send: 2203 52 KByles

Help

Fig. 1.32

1.3.3.5.2. Decompress

This is the opposite to the Send option; it decompresses a
job with .CYP format.

1.3.3.5.3. Share

Using this option, the user can share a job compressed
with .CYP format. The job will be published on a server and
will be accessible to third parties via a private link. There-
fore, only those who know the correct link will have access
to the job.

The user can include a title and a comment on the job to be
shared. Another dialogue box will then appear which indi-
cates the link where the job is located, which may be co-
pied by selecting it using the left mouse button so it may be
provided to the person he/she wishes to see it. This dia-
logue box also opens the website where the job has been
published.

The file links.txt, which is generated in the directory
usr/cype/cypecad contains the links of all the jobs that have
been published.

Any CYPE program screen can be captured to then share
on internet via a private link which the user can then provide
to or publish wherever he/she wishes to. Only those who
know this link will have access to the captured image.
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The image capture option is activated by pressing the F12
button of the keyboard whilst the active window on screen
is that of a CYPE program. A dialogue box will then appear
displaying the captured screen image and where the user
can assign it a name and add a comment. Within this dia-
logue box, the user has the option to select only part of the
captured image for it to be published. To do so, select the
area of the image by opening a selection window over the
image using the left mouse button.

Having accepted the dialogue box, the program offers the
user in a different window, two types of URL addresses so
the user may insert the captures in any forum. The selected
address will depend on which forum the URL is to be publi-
shed at. Within the same window, the link which allows ac-
cess to the published screen from any internet connection
is provided.

The file links.txt, which is generated in the directory
usr/cype/cypecad contains the links of all the published
screen images.

CYPE



2. Templates

2.1. Template properties and options
2.1.1. Template fundamental properties

So to optimise the use of this module, CYPE has establi-
shed a series of help proposals to define the job.

The elements to be introduced, such as the columns, exter-
nal outline beams or beams defining openings in panels
should be drawn with different layers.

The external outline beams and opening beams should
form a closed polygon.

It is possible to use a single layer to define the fixed point of
the columns. It will be represented by a closed polygon
containing the point of the column to be defined as fixed.

Each group should be defined by different templates or
layers when a complete template of the job is provided: co-
lumns_grd, columns_flrs, columns_roof, outline_grnd,...

2.1.2. Template options

The Template views manager window can be accessed by
clicking on the icon of the main window toolbar.

= Template views manager

D48 FEECE

Vishle | Light Template | Name

Fig. 2.1

To attach the DXF/DWG templates to the project, click on
the button at the top of the window.

The list of imported templates will appear in the dialogue
box.

CYPECAD - User manual

=2 Available Files

Layer manager  Update File

B &

Name Creation dale.
(HACYPE Tnger roplesiCYPECADRoo!. | Mon 3har 2008 16:45
HACYPE Inger ples\CYPECAD\Base... Mon 3bar 2008 16.42
HACYPE rplesSCYPECAD\Floor. . Mon 3Mar 2008 16.45
HACYPE IngeniereshExamplesACYPECADFloor... Men 3 Mar 2008 1646
HACYPE IngenieroshEamples\CYPECAD\Grou... Mon 3 Mar 2008 16.43
HACYPE IngeniereshExamplesACYPECADNLM ... | Mon 3 Mar 2008 16:47

Size (Bytes)
9144
112160
180288
186176
184000
73888

Acoept

Fig. 2.2

Upon clicking on the Layer manager, the layers correspon-
ding to the selected template will be displayed. These
layers can be configured: visible or not visible, name
change, colour modification, line thickness edition (if the
thickness is established as By size, it is possible to specify
its value); it is equally possible to leave layer texts visible
and allow object snaps on the entity of a layer.

To the right of the layer list, the results of the layer configu-
ration of the template selected from the above list can be
viewed.

= Layer manager
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Once the drawing templates have been imported, the pro-
gram will return to the Template views manager where the
templates will be displayed with their respective layers.

= Template views manager

A0+ ~nFECH
Visble | Light
5]

Template Name Group
Roo dwg Fioof Roof
Basemen .o Basement g Basement t
Floor 1.dwg 1t Floor
Floors 2 and 3 dwa 2nd and 3rd Floors
Ground loor.dwg Gind Floor
LM Roof dwg Lt Machinery Root

[u]
o Fioor 1
o Flnors 2 and 3
a Giround floor
LM Roof

RAQALA GG

H!!H!H

o

Layers of the view Roof
Wisible
0
ROOFWALLS
56
ROOF-CARPE.
ROOF-STAIRS
ROOF-PIPING
ROOF-AUX
ROOF
Exterior peimeter
Stair openings
Lift openings

Layer name

SRR R R

oot [ Careet
Fig. 2.4
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Note: A view is a configuration of layers with the scale and coor-
dinate origin of a DXF/DWG drawing. Generally, it will only be
necessary to create those views required as templates for each
group making up the project. Each view will be related to a tem-
plate and will have a unique selection of layers.

Within the top list of the Template views manager win-
dow, the available views can be seen as well as the Add,
Delete, Copy, Displace, Transformation, Group views,
Open and Save options located at the top.

By clicking on Transformation = , a window will open allo-
wing displacements and scaled increases or reductions in
size to be applied to the template. The scaled and displa-
cement transformations can be carried out in two different
ways: manually introducing the value within the Displace-
ment and Scale fields, or graphically by clicking on " to
change the coordinates or on £ to vary the scale.

CYPE

Once the origin has been displaced, it is possible to return
it to its initial position, in other words, to the original position
of the drawing, by clicking on the + icon. This option was
brought about to be able to undo all the changes carried
out on the coordinates using the Change the origin of the
coordinates of a template option -+ .

To change the scale of the drawing when the scale value
is unknown, use the option Adjust the scale of a templa-
te = . The program will ask to graphically define the first
and second points of the segment as well as the distance
of the segment with a scale of 1:1.

The option Group views ¥ allows to choose for which
groups the templates will be visible.

Z Group views

Gioup Selected | View
(3 Lift Mackineny R [ Roof
(3 Roal Basement
(3 2nd and 3d Floors [ Floar1
(3 1t Floor ] Floos2and2
(3 Gind Floor [ Ground floar
(3 Basement [ LM Roof
P Colurmn Definition
ot
Fig. 2.5

This option is equally accessible later on by clicking on the
icon & . However, in this case, contrary to the option win-
dow Group views, the window that opens only allows to
activate or deactivate the views per floor.

Basemert
O Flarl
O Floors 2and 3
[ Ground floor
O LM Roof
Fig. 2.6



2.2. DXF/DWG Object Snap

Object snaps can be activated within the Object Snap se-
lection dialogue box, which appears upon clicking on the
8 icon.

%] O] Point
[ [J Endpoint

LY [Jinsertion point
O O Center

b [ Perpendiculer
7 [ Paraliel

=
Fig. 2.7

It is equally possible to activate or deactivate the object
snaps by pressing the F3 key. If no object snaps have been
activated, the object snap window will open automatically
upon pressing the key so to select the desired box(es).

If object snaps have already been selected, upon pressing
the F3 key, the object snaps will be activated or deactiva-
ted.

2.3. Drawings and Reports

Within the drawing editor box, the option exists to draw the
DWG or DXF template associated to each floor.

Z Drawing editor 2%

Drawing type | Floor plans v

From group [ Re
Scale 1/ L

u

igowp | 0] [IMe

[] Diaw the DXF/DWG templatet

Fig. 2.8
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3.1. General information on groups

The program allows up to 5 floors per group.

A group is defined as an assembly of one or more equal
and consecutive floors and therefore, will contain the same
reinforcement. Various aspects should be considered for
groups containing several floors:

e Data introduction is the same for all the floors of the
group.

* The results that appear on screen correspond to the
envelope of all the floors belonging to the group.

e The design of all the floors of the group is the same.

e Therefore, a single drawing is obtained for the group,
i.e. a single floor plan, beam drawing corresponding to
a single group, etc.

e [tis not necessary to regroup the floors unless a vertical
support (column, shear wall, wall) or sloped beam be-
gins or ends at one of the groups.

3.2. Floor and group introduction

Floor and group introduction is done using the option Flo-
ors/Groups from the Introduction menu within the Co-
lumn Definition tab.

Unless a floor or group has been defined, the only visible
option will be New Floors. Later on, other options will be-
come available. These include: Delete floors, Edit floors,
Edit groups, Join groups and Divide groups.

CYPE

3. Groups and Floors

2 Floors and groups |z|

Hiew flaars
Delate floors
Edit floors
Edit groups
Join groups
Divide group

3.2.1. Creation of new floors

Upon creating new floors, the program will ask whether the
floors to create are to be Grouped or Single.

\?‘) How would you ke to introduce these floors?
t
(&) Single
() Grouped
Fig. 3.2

The number of floors to insert must be indicated, as well as
their heights, live load and dead load (screed, etc.). A more
specific name can also be given to each floor. The use ca-
tegory of the group is also to be indicated. The use catego-
ries are defined separately (explained further down). If the
user has already defined the use categories of the building,
he/she will be able to select the use category for the group
from amongst those that had been defined. On the
contrary, if no use categories have been defined, only the
default option is displayed and the user may modify the use
category of each group later on
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Z Insert floors

Hurmber of foors to insert

Floor  Name
5 Floor 5
4 Floor 4
3 Floor 3
2 Floor 2
1 Floor1

vies | LL (kNJw) | DL (kN/rf)

Use categories

A& Domestic and household

Fig. 3.3

3.2.2. Use categories

Different use categories can be defined for each floor
group of the structure. Examples of use categories include:
dwellings, shops, warehouses, garages, etc. The number
of use categories the program allows to choose amongst
depends on the selected code. For example, the use cate-
gories for the Eurocode are:

* A. Domestic and household

* B. Offices
e C. Meeting areas
e D. Shops

e E. Warehouses

¢ F Vehicle weight <= 30 kN

G. 30 kN < vehicle weight <= 160 kN
e H. Roofs

For the program, a use category consists of a group of live
loadcases, be they automatic or additional, which combine
with the other loadcases that have been defined in the job
with the same combination coefficients.

CYPE
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This way, the live load combinations for each use category
can be analysed correctly amongst all the use categories
and the remaining loadcases of the job for which different
use categories exist per floor.

The use categories can be selected in the Additional lo-
adcases (special loads) dialogue box within the General
data window (Job > General data > Additional loadca-
ses (special loads)).

[x]

Z Additional loadcases (special loads) | %
Use categories
A Domestic and household

)

Loadcase
Automatic Additional
Z Use categories
z g Y
[#] & Domestic ahd household ) @
0
(8. Offices
[T Meeting areas o 0 g
0. Shops 0
[E. Warehouses i
[CJF. Wehicle weight <= 30 kN 0
]G 30 kN ¢ vehicle weight ¢=160KN
Cancel
[JH. Roots
Fig. 3.4

The categories that are selected in this dialogue box are
assigned to each floor group in the Edit groups dialogue
box which opens by selecting the Loads menu within the
Beam Definition tab > Loads in groups or in the Co-
lumn Definition tab > Floors/Groups > Edit groups.

If a new job is created using the automatic introduction pro-
cess, the user will have to define the use categories once
the automatic introduction has concluded, then edit the
groups and select the use category. If the new job is being
defined without the automatic introduction assistant (empty
job), the user can choose whether to define the use catego-
ries before or after the groups are defined, in which case if
these are defined after creating the groups, the user will
have to edit them and assign the use categories.
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Z Edit groups

LL (kN/f] | DL (kN7
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200 200
20 200
20 200
200 200
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Not defired v
Not defined
Use &

Use D

Mot define
Not defined  »

Use categories

4. Domestic and household n‘a‘ N = e = 9‘0 = P
D. Shops =3 =y =
H. Roofs

Fig. 3.5

Different use categories can also be defined for a floor
group. To do so, simply do not introduce a live load for the
group and once the geometry of the floor group has been
defined, introduce the live loads at different positions on
the group, assigned to the corresponding loadcase and
use category.

The user should bear in mind that the more use categories
are defined for a job, the more loadcase combinations the
program will create, and so, the time taken to analyse the
job will be substantially longer.

3.2.3. Elevation of foundation plane

The elevation of the foundation plane can be indicated in
the Edit floors window. The elevations of all the floors are
automatically adjusted to the value given in the foundation.
Within this window, it is equally possible to modify the
names of the floors.
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3.2.4. Creation, edition and deletion of groups

To group the floors, click on the option Join groups. This
option will allow to select the floors to be grouped.

2 Join groups

E) &

@

o2is oo ofio s

Join: - 2nel Floor with 3rd Floor

Fig. 3.8
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Fig. 3.9

Once this has been done, it is then possible to modify the
properties (names, loads and use categories) of the crea-
ted groups by selecting the option Edit groups. Within the
window, the name of the floors are displayed with the cor-
responding selected floors highlighted in red in the dia-
gram.

Z Edit groups
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Fig. 3.10

Floors belonging to a groups can equally be separated
using the option Divide group.

3.3. Floor and group options

These options can be found in the Groups menu within the
Beam Definition tab.
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3.3.1. General Options

Copy from another group.

This option allows to copy the properties of a selected
group of floors to the floor that is currently being viewed.
The destination group can be seen in green and the group
to be copied in red (which is selected by moving the cursor
over the group diagram).

%)

2 Tt Floar

3 Copy from eroup

Selected goup:

—

Fig. 3.11

Reload group

This option allows to recover the properties from the last
saved copy. Any changes that have been carried out after
the save will be lost. The program will ask to confirm the or-
der before its execution.

Group surface information

This option provides information on the total surface area of
the current group, its beams and floor slabs. The area taken
up by the columns and walls is taken into account within the
total surface area.

Z Group surface information (5]

Gioup 3 2 Floor/s)
Floor 2 and Floor 3
Totalsul, 278,80 m2
Floor slabs 242.78 m2.

Beaws 3390 m2

| Aecept

Fig. 3.12
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Consult floor elevations

E =R A3y RAQALAMG B z| @ St B[R
Allows to consult the relative and absolute elevations of
each floor.
References

Allows to modify the position and representation of the re-
ferences of different elements. To do so, click on the refe-
rence to be displaced then at its new location.

Show References

Allows to permanently activate or deactivate the references
within the floor view. It is possible to select the texts of
those elements which are to remain visible.

al Unmark ol Fig. 3.14
[
[Z] Columns [Focting [ Sections
[ Column dimensions (] Focting =
[ Fieed point [lstats L1 ime (2=
£ -
[1Beam dmensions/name  Elevation Changes Connections RAQLAD @
J5estonof daped beas | L] LS9 of aneway ists Stucture projection =
[ Floer slab depth © View in all groups o
[deints []Floor siab e (O W izmaty i e
[Frames [ Slab number circe O View ol inthe last group
Conerete block walls S
Vetical rin t
[Vertical reinforcement Stais =
[ wrangement of blocks v e
= =
0
Fig. 3.13 =
N
=
o ——
3.3.2. Views =
Fig. 3.15

Building section

This option allows for a vertical cut to be made through the
structure to obtain a section view at that cut, which can
then be viewed on the drawings as well as on screen.

All the created sections can then be edited and/or deleted.

Afterwards, in the floor drawings, click on the Building sec-
tions to activate those sections to be visible (the size can

There is no limit as to how many sections can be obtained be configured by the user) with the chosen floor plan.

as long as a name is provided. .
Sections

Lines may be introduced in any direction on the floor to ob-
tain section drawings of the floor and visualise a diagram of
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these sections. When a section line is introduced within
each floor group, a window displaying the section of the
building produced by the line will appear automatically.

@ Inthe angle of the cut

Show dimensions
Detai ribs

3D View Floors
3D view of the current group of floors or the selected inter-
val of groups/floors.

Z Floor selection  [X]

Srd Floor v

From: |2 v

Fig. 3.17
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Fig. 3.18
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3D View Building
Complete 3D view of the building including, if present, any
integrated 3D structures.

Each construction element (columns, beams, floor slabs
supported by beams, etc.) appears in a different colour
with their respective textures.

The horizontal displacement bar rotates the building about
the z-axis, whilst the vertical bar provides rotation about the
X-axis.

The 3D view has buttons available which allow to pass from
conical projection B to isometric projection 8 and vice-
versa.

Whilst the viewed projection is that of the conical projection,
it is possible to move around inside the structure with com-
plete freedom. Within the representation, the floor slabs
and walls are drawn with a degree of transparency to facili-
tate the visualisation of elements that would otherwise be
hidden from view.
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4.1. Definition of columns, shear walls or
starts

To introduce a column, shear wall or start, click on Co-
lumns, shear walls and starts from the Introduction
menu within the Column Definition tab.

Bear in mind that if no floors have been defined, only starts
can be introduced.

Once a column, shear wall or start has been introduced,
the Columns, shear walls and starts menu will contain
more options allowing for them to be edited, displaced, ad-
justed, modify their fixed point, their angle, introduce fixity
coefficients, effective lengths, loads, etc.

4.1.1. Column starts

Starts are columns with zero height which are used to des-
ign the foundations (regardless of them being in the form of
a mat foundation, pad foundations or other) without the
need of having to introduce the whole structure and there-
fore, not having to define floor groups.

Having defined the starts, it will be necessary to introduce
the loads transmitted to the foundations by the columns
using the option Introduction > Columns, shear walls
and starts > Head loads.

Before proceeding with the foundation design, the option
Analyse > Analyse the job from the Column Definition
tab must be selected.

If the foundation has been introduced, then select Analyse
> Analyse the job (including foundation).

4.1.2. Columns
4.1.2.1. New column

When introducing a new column, the initial group, final
group, fixity and buckling coefficients, angle, and external
fixity must be defined.

crerence:
s
8
Accept
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The type of column must also be defined for each floor. To
do so, click on the symbol located next to the floor num-
bers in the bottom section of the window. The program will
then ask to choose between a concrete or steel column.
Once the type has been selected, its dimensions must be
defined.

O 3

S T

Fig. 4.3

Having defined the properties of the column and clicked
on Accept, the window will close and return to the main
screen where, the position of the columns can be selected
by clicking at the desired position.

4.1.2.2. New column with its start on another column

It is possible define the start of one or more columns on
another column using the option Introduce a column
with its start on another column. This option can be
found within the window that appears upon selecting Intro-
duction > Columns, shear walls and starts.
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This option provides more possibilities as to the geometri-
cal disposition of the columns within CYPECAD jobs. For
example, columns may be defined in such a way that, for
different spans, they are adjusted to different fixed points or
have different angles or dimensions which cause part of the
top span to lie within the projection of the column below.

The program allows for an infinite number of spans to be in-
troduced over each other, in other words, a column can be
placed over another which, in turn, is placed over another,
etc. Additionally, more than one column can start on the
same column.

Procedure

Once the option has been selected and the cursor is then
passed over a column, if it changes colour, it is possible to
introduce a column on top. This occurs when the column
ends at a floor that is not the last floor. To introduce a new
column over another, the program draws a concentric cir-
cumference with the axis of the column illuminated (this will
be the base column) on which it is possible to place the
fixed point of the new column.

To position the new column, left click using the mouse. The
program will ask for the coordinates of the fixed point of the
new column with respect to the fixed point of the base co-
lumn. Having introduced the coordinates, a new window
will appear similar to that used for the introduction of the
normal columns, where the new column data will have to
be defined.

It is possible to introduce the top column using DXF or
DWG object snaps to snap to the axis, corners, or mid-
point of the column faces and the faces of the base co-
lumn. In these cases, the program will not ask for the coor-
dinates of the fixed point of the new column.
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as the base column followed by a letter. The first column will
have the reference followed by the letter <<a>>, the next
with the letter <<b>> etc.
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File Help.
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Fig. 4.7

Do not forget that if the columns are not overlapping, the

column is to be introduced in the same way as any ordinary
column and not with this option as it is not a case of a co-
lumn starting at the top of another column.

Option specifications
The fixity coefficient of the top end of the column on which
A — —— the new column begins is not affected by the value in the
5o e con o i i ot it e Fixity coefficient at last floor option (Job > General data >
Fig. 4.6 button By position > button Column options). All those
elements supported by the column (top columns, beams,
slabs...) will be considered as being fixed by default, ex-
cept at the top of the last column span where a fixity coeffi-
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cient different to one is applied (menu Introduction > Co-
lumns, shear walls and starts > Fixity coefficients). It
is equally possible to pin a column reaching a beam or in-
troduce a fixity coefficient other than one at the base of a
new column.

The transmission of forces from the top column to the bot-
tom column is carried out bearing in mind the existing ec-
centricity. The user must evaluate the need to provide a
construction detail to assure this transmission of forces.

It is not possible to modify the external fixity of a new co-
lumn starting on another as it is not possible to have exter-
nal fixity.

4.1.2.3. Column edition

The column options can be modified in the menu Intro-
duction > Columns, shear walls and starts > Edit.
They can be equally modified independently accessing the
options in the Columns, shear walls and starts window.

For example, the fixed point of a column can be modified
directly from the Edit Column dialogue box or using the
option Modify fixed point present in the Column, shear
wall and starts window. This option allows to change the
fixed point of the column keeping the column’s original po-
sition.

= Modify fixed point | |[B)5]

Fig. 4.8

Upon selecting this option, a window will open where the
fixed point can be selected. All the columns requiring this
fixed point should then have it assigned to them.

The fixed point of all the columns can be visible whilst intro-
ducing beams and floors by selecting the Fixed point box,
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located in the option Groups > Show references in the
Beam Definition tab.

Z Show References

[ Floor s cepth
[ Floor s e
[l rbercicle

Fig. 4.9

4.1.2.4. Introduction of new columns using data from
another column

Sometimes the case may arise that all or many columns of
a job possess the same properties as one another. For this
case, CYPECAD offers a tool that allows for a new column
to be introduced based on the properties of one that has al-
ready been introduced.

Within the New column window (Introduction > Co-
lumns, shear walls and starts > New column), a Copy
from button can be seen. Upon clicking on it, the New co-
lumn window will close and those columns already introdu-
ced will appear on screen. Once one column is selected,
the New column window will reopen with all the data co-
pied from the selected column.

-

© Without ext. s
£ O with et fi
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The program keeps the data of the last column introduced
when introducing a new column, and so allowing a quicker
introduction in the case of similar or equal columns.

Using the Copy option from the menu Introduction > Co-
lumns, shear walls and starts from the Column Definition
tab, it is possible to copy, as well as the properties that can
be copied using the option Copy from described pre-
viously, the horizontal loads and head loads of the column.

4.1.3. Shear walls

In order to introduce a shear wall, its geometry must first be
defined, which must be composed of rectangles. Other
data to be indicated includes: a name for the wall, its initial
and final group, followed by, in other windows, its thick-
ness, external fixity and angle.

Once all the windows have been accepted, the wall can be
introduced at the desired point. The types of shear walls
created are saved with the job and so can be introduced at
any time with no limit as to how many.

4.1.4. Column minimum geometric ratios

For each code and depending on the selected steel, there
are minimum values for the geometric ratios of the co-
lumns. These values are usually those applied by the pro-
gram for column design and verification. Nonetheless, if
other values are required, it is possible to introduce them:
Job > General data > By position > Vertical bar op-
tions > Minimum geometric ratios for static and dyna-
mic loading. These user values will substitute the minimum
ones from the code.

Fig. 4.11
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4.2. Column results
4.2.1. Column design

Once the job has been analysed, those columns not pas-
sing all the code checks will be displayed in red. They
should be verified using the option Columns > Edit loca-
ted in the Results tab.

Having selected this option, click, using the left mouse but-
ton, on the column whose errors are to be consulted and a
window will emerge entitled Column design.
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Fig. 4.12

4.2.1.1. Concrete columns

If several columns contain design errors, the following mes-
sage will appear in the analysis report: “Columns (...) have
a design error. They must be reviewed using the option Co-
lumns > Edit”. The column section is also displayed in red
on screen at the floor at which the error is located.

Column errors

Within the Column design window, those column spans
containing errors will have a warning symbol displayed on
the left. A status column can sometimes be viewed dis-



playing letters, whose meaning is detailed below. Upon
clicking on them, details of the check as well as advice on
how to solve the errors is displayed.
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Fig. 4.13

SAe: Excessive ratio

The program considers the mechanical percentage
between the concrete and the steel in the columns
should not be greater than 100% and that the geome-
tric percentage should not overcome 8%. If these va-
lues are exceeded, the letters SAe are displayed.

Ve: Shear failure

The program checks that the shear force does not ex-
ceed the force that would produce oblique compres-
sion failure of the section in reinforced concrete co-
lumns and for those cases where it is stated in the se-
lected code. When shear reinforcement is necessary,
the program also verifies the spacing required.

Upon clicking on the button, a window appears indica-
ting the longitudinal area in the X and Y directions, the
reinforcement area of the stirrup, the forces in both di-
rections as well as the resisted shear force in each di-
rection.

CYPECAD - User manual

The verification controls that:
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Where:

Vsq = the design shear force to which the columns section
is submitted in each direction

Vg = Resisted shear force by the column section in each
direction

* Sot: Stirrups outside table
Only one stirrup is placed. Review the column reinforce-
ment table and the layout of the stirrups when creating
the required types for the reinforcement and dimen-
sions of the existing columns.

e Vr: Volumetric ratio of stirrups
In the case of earthquake loading with very high ducti-
lity, the confinement geometric percentage is limited.
This percentage is the ratio between the mechanical
percentage of the stirrups and that of the concrete, per
metre length of the column.

» fr: Fire resistance check
The program indicates if the section fails the fire check
according to what was specified by the user.

e As/Ac ratio

Within the Column design window, located in a column
on the right is the ratio of the steel section to the
concrete section expressed as a percentage.

4.2.1.2. Steel columns

If there are steel columns in the structure, a window offering
design options will appear. If the program is to design the
steel sections, the manner in which they are to be designed
must also be selected.

CYPE
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This includes indicating to the program whether it can des-
ign the section using all the sections of the series or using
sections greater than the current section. In the first case, if
the program finds a smaller section capable of withstan-
ding the forces, this section will substitute the existing sec-
tion. In the second case, CYPECAD will only use sections
that are greater or equal to the chosen section.

= Design options.
Steel columris Composite slabs (in constuction phase)

Design steel seclions
o of than the

@© Using all the sections of the series

Select 5 section that will not reuite shoring in the
constuction phase

Stesl beams Using sections ofthe seres greater than the curent section
[C] Dession steel sections Using all the sections of the series
Using sections of the seres greater than the curtent section

Using all the sections of the series

o

Sioped steel beams amposte floar deck. slabs

Diesian steel sectians

of than the
Using 3l he soctions ofth spios e S
Integrated 30 stiuctures Design the thickness of the deck
Design Using sections of the series greater than the cunent section
Using sections of the series greater than the curent section Using all the sections of the series
Using all the sections of the series 1 the maximum section fails, provide additional

teirforcement bar:
Design jonts

)l nodes are iesolved with welded connections

Fig. 4.14

In the Column design window and when dealing with steel
columns, a new option: Check series appears. This op-
tion allows to replace the current column with another and
carries out an immediate check on the result of the change.

3 Column design Px
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4 [T [_rets Optmum section IPE 160 Check series
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Fig. 4.15

In the windows that opens, the line weight of the sections is
displayed as well as the ratio (%) of the resisted force to the
design yield strength (elastic limit) and if there are any des-
ign errors.

S Check series =
Section Weight | R -
%P0 | 535
% P | 832
% Pna2 | s
K PN40 | 1437
% PNED | 1730
% s | 21m0
X PNZ00 | 2630
0T 310 | e200%

VFN2D | 319 | 4674

VN0 | a3 | 3664

VN80 | 73 | 2953%

VN0 | s | 227% 5
VPN | BT | 19997
VPN | BBl4 | 1670%
VN0 | 7Bz | 1397%
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e | Enors
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% Secton that ais 2 check
/" Section that passes al the checks.

Fig. 4.16

The Optimum section button restores the proposed des-
ign section if it has been modified by the user.

4.2.1.3. Column data

By clicking on this button (located in the Column design
window), the following information is displayed: angle, fixity,
support elevation change and depth of support.

E Column data 5]
Angle: 202 degress Postion (24,93, 3484) m
Wit et sy Sl
Support EL. Change: 0.00m F+4
Depth of support: 0.00m L1

Floor | HeadFis | FootFix X Bucking | ' Buckling

i 1.00 1.00 1.00 1.00
2 1.00 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00
a 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00

Fig. 4.17
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4.2.1.4. Column layout

This button provides a layout of the columns of the selec-
ted or selected floors. If there is a column that has not been
designed, (manual reinforcement), it will be displayed in
red.
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Fig. 4.18

The column selected from the Column design window is
marked with a yellow circle. By clicking on another column,
the yellow circle will appear on that other column and if the
Column layout window is closed at this point, the column
displayed in the Column design window will be the newly
selected column.

4.2.2. Block column reinforcement

The option Block reinforcement allows for the structure to
be re-analysed without modifying the column reinforce-
ment. This tool is located in the Column menu within the
Results tab.

4.2.2.1. Things to consider when using this option

The Block reinforcement option has been brought about
so not to loose the manual modifications that have been
carried out on the column reinforcement upon re-analysing
the structure.
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When re-analysing the job, the program will carry out a
check on all the blocked columns ensuring that all the
conditions of the selected code are met. Those failing a
check will be displayed in red.

If significant errors appear in a blocked column after a new
analysis, they imply that the changes undertaken on the job
after the reinforcement has been blocked, substantially af-
fect the columns. It is therefore recommended the column
reinforcement be redesigned.

There are two options to redesign the columns: unblock
them and then redesign (Beam Definition tab, Analyse
> Redesign columns) or keep the columns blocked and
use the Redesign option in the Column design window of
each column (Results tab, Columns > Edit).

When modifications have been carried out implying an in-
crease or decrease in the number of floors supported by a
blocked column, the program will automatically unblock it.

Unlike what occurs with blocked frames, the program un-
dertakes a complete code check on all the blocked co-
lumns. Therefore changes made to the structure after
blocking the column reinforcement are not as conflictive.

The blocking of columns is a very useful tool to have for dif-
ferent project situations, for example, to study how the co-
lumn reinforcement varies depending on the applied fixity
coefficient; subgrade modulus; jobs with mat foundations;
etc.

This option is only applicable to reinforced concrete co-
lumns, the equivalent option for steel columns can be pro-
duced if, upon selecting to analyse the job, the Design
steel sections box is left unmarked.
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4.2.2.2. Procedure

Once the Block reinforcement option from the Columns
menu is selected, the Block reinforcement window will
appear.

2 Block reinforcement
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(Ciick o a column to black /unblock or invaduce the first capture point

Fig. 4.19

Within this window, it is possible to select the desired co-
lumns one by one using the left mouse button. It is equally
possible to use a capture window to select several co-
lumns at once. At the top left hand corner of the window,
there are two buttons allowing for all the column reinforce-
ment to be blocked or unblocked at once. Instructions on
how to proceed blocking or unblocking the columns are
displayed at the bottom of the window.

Selected columns will appear in green. If there are steel co-
lumns, they will appear in grey and cannot be selected.

The dialogue box must be accepted for the selection to be
effective.

4.2.3. Force diagrams

Within the Envelopes menu in the Results tab, the option
Forces in columns and shear walls can be found. These
options allow for force envelopes to be consulted (Mo-
ments, Shear and Torsion), by loadcase or loadcase com-
binations.
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4.3. Drawings and Reports
4.3.1. Drawing options
4.3.1.1. View of the fixed point in the drawings

It is possible to configure drawings to show or hide the
fixed points of columns. Upon pressing the Configure but-
ton in the Drawing editor window and then selecting the
Columns tab, the Fixed point box can be selected or un-
selected.

Fillsd Pen

[Reference Sz [Nomal v

[JFixed point

Size: [Nomal %

Cancel

Dimension: | Centimeers without decimal place ||

Configuration of Fioor plars
Fig. 4.21




4.3.1.2. Column stirrup options

To take the indicated considerations for the stirrups (Job >
General data > By position & > In columns, walls
and corbels > Options for stirrup reinforcement) into
account, there is an option, allowing to draw, within the co-
lumn schedule drawings, a detail displaying these condi-
tions, and therefore avoiding errors onsite.

E Options for tie re
Place stirups
Flace at tap with smalkr spacing
Place af base wilh smaller spacing

ting with flor slab

[recommended for considerable horizontsl
loads orin seismic zanes

52| 10]em
L2 [ 50 em

s1[ 10]em
L[ 50 em

[ Save as default settings

(o )
Fig. 4.22

This option can be activated in the Drawing editor dialogue
box (File > Print > Job drawings > Add # or Edit
Column schedule).

4.3.2. Report options

Within the report Forces and reinforcement of columns
and shear walls and walls is the option Shear resistan-
ce check in reinforced concrete columns in which the
shear forces are indicated for the columns of the job.

3 Print document =

Chapters

Materials

Conorete types

Steel ypes by element and posiion
Column and shear wall reinforcement
Shear resistance check inreinfarced concrete colamns
[ Forces in columns, shear walls and wals by losdesse.
[ statts of col
[tworstcas:
[Basement
] Golurn takeoft report

hear walks and wals by loadease

s, shear walls and walk

forcement report

Fig. 4.23
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5.1. Wall introduction It is possible to choose a block from the program’s library
or introduce different blocks in the library. These operations
can be undertaken using the selection buttons and tools
present using the Block field.

Wall introduction is done by selecting Beams/walls > De-
fine wall from the Beam Definition tab. A floating dia-
logue box will appear from which the type of wall (a reinfor-
ced concrete wall, a NORMABLOC wall, a reinforced T D FRR
concrete block wall or a masonry wall) is to be selected. B

5.1.1. Floating menu

Upon selecting the option Beams/walls > Define wall
from the Beam Definition tab, a floating menu will appear
in which the introduction options belonging to the different Fig. 5.3
types of walls are located.

For all the types of walls (reinforced concrete, block or ma-
sonry walls) a window appears allowing the geometry of
the wall to be defined as well as indicating whether or not
there are lateral pressures present and what type of foun-
dation it will rest on.

Generic blocks or NORMABLOC blocks can be used for
block wall introduction. The dialogue box that is visible on
screen contains options that are common to both types of
walls and one option exclusive to NORMABLOC walls.

Height 2)

Width 3)

Exterior wal tickness (4]

5.1.2. Wall types
5.1.2.1. Reinforced concrete walls =

ccept

5.1.2.2. Generic reinforced concrete block walls ¥

The block wall dialogue box contains a field in which it is possi-
ble to select what type of blocks the wall is to be made out of.

CYPE



Within the generic block walls, Series editor window, it is
possible to activate the With corner element box. The
corner elements are to be used when the width of the block
is not equal to half its length. This way, the special corner
elements allow for a faster construction of the wall.

5.1.2.3. NORMABLOC walls

Prefabricated concrete walls are a traditional solution due
to their properties. They can act as load bearing walls (re-
sisting horizontal and vertical loads) as well as providing
partitions or enclosing spaces where required.

It is possible to design and check existing concrete blocks
(and those of manufacturer companies as in the case of
the Spanish group NORMABLOC: National Association of
Masonry and Concrete Block Manufacturers), optionally
provide vertical and/or horizontal reinforcement, all this res-
pecting the criteria imposed by Eurocode 6 (Masonry des-
ign and construction. Part 1-1. General — Rules for reinfor-
ced and unreinforced masonry). Provision of analysis re-
ports, takeoff and floor drawings as well as a diagram on
plan of the blocks and their reinforcement.

In the case of NORMABLOC blocks, it is only necessary to
select, using the option Block from the dialogue box, the
manufacturer and the type of block to be used.

4

te block wall [W2]72 (5]

Rl
Fror
U

pto: | Gmid Floor v

LN

Block | Not defined
[T

i
J [ Copy homwiall ] [ Cancel

Fig. 5.5
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Fig. 5.6

NORMABLOC walls do not have the option With corner
element, although the program is aware if the manufactu-
rer and selected block model have these special elements
available and will use them, if necessary.

5.1.2.4. Masonry walls ¥

This option allows generic walls to be introduced.

Within the General data window of the Job menu and
upon selecting the wall icon E|, it is possible to define the
modulus of elasticity, shear modulus, unit weight, design
compressive strength, design tensile strength and whether
or not to consider shear stiffness, required in the case of
masonry walls resisting horizontal shear (produced by hori-
zontal loads) and tension (in the case of walls supported by
floor slabs and connected to higher floors).

Fig. 5.7
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5.1.3. Wall openings
5.1.3.1. General

By selecting the option Beams/Walls > Wall openings in
the Beam Definition tab, a floating menu will appear allo-
wing windows and doors to be introduced in reinforced
concrete, generic masonry and reinforced concrete block
walls.

Wall openings () (X

Fig. 5.8

To introduce the openings at their correct positions, the
floor viewed on screen must be the lower of the two floors
between which the window or door is located. For example,
if a door is to be introduced in a wall between floors 1 and
2, the introduction floor must be floor 1.

In the case of openings in concrete block walls, when using
the Wall openings option, it is possible to adjust the ope-
ning within the block distribution of the wall. This way, the
dimensions and position of the opening will adjust them-
selves to the length of the block so to avoid having to pro-
vide special pieces.

Lengih

Height

[liriroduce the wall opening wilh fhe corect
pening

Fig. 5.9

For a better understanding of this option, please read the
generic and specific help dialogue boxes that appear in the
Wall openings introduction process.

When openings are introduced in basement walls and ge-
neric masonry walls, the program does not warn of the ex-
cessive constraints in the lintel area. On the other hand, in
the case of concrete block walls, this check is carried out
and the lintel reinforcement is designed.

CYPE

5.1.3.2. Opening reinforcement

Upon clicking on the option Wall openings from the Be-
ams/Walls menu within the Results tab, a floating menu
with the following options will open:

Wall openings =

Fig. 5.10

» Edit. Allows to edit the reinforcement of the door or win-
dow. If the opening is approached by the cursor, it will
be highlighted in yellow and can be edited by clicking
onit.

Z Window.
With adit

Lirtel {31 Sides| > Bracing

Longitudinat ®) G| n

Accept

Fig. 5.11

* Assign door reinforcement. By clicking on this op-
tion, the Assign reinforcement to wall openings win-
dow appears in which the reinforcement can be defi-
ned. Within this window, the Select button can be
found, which allows to choose the reinforcement of a
specific door opening, and the Assign button, allowing
for all the doors which are to possess this reinforcement
configuration to be selected.

Z Assign reinforc
[ With asi

nent to wall openings

Lintel | Sices|| X Bracing

Fig. 5.12



* Assign window reinforcement. Same as the previous
option
edited.

 Assign reint

except only the window reinforcement can be

nt to wall openings
With additional

e 5l Sies| X Bracnl

Longitudingk ® ] n

=

Fig. 5.13

* Assign lintel reinforcement in concrete block
walls. Works in the same way as the previous options,
however in this case, it is only possible to assign rein-
forcement to concrete block wall lintels.

2 Assign reinforcement to wall openings
[“]With addtionl reinforcement

Longitudinak ® r @ L=
O stinups: = =

Fig. 5.14

* Verification of the reinforcement at wall opening
level. Activate this option and select the wall opening
whose reinforcement is to be checked. The report of
the assessed checks will appear.

F Wall opening reinf ecl

[, Page preview 32 Setup <3 Prin 4 Find

[Reference: W7: Window situated at position (-3.73, 0.50, +1.00) (Grnd Floor - 1st Floor)

ICode checks Values

[Status

[Minimum reinforcement area
-Lintel:
-Guardrail
-Sides

Calculated: 4.02 cm?
Minimum: 0.09 cm?
Minimum: 0.29 cm?
Minimum: 0 cm?2

[erified|
[erified|
[Verified|

Lintel (Origin
Eurocode 2. Article 5.2.2 (pg..150).

Minimurn: 70 cm
Calculated: 70 cm

[Verified|

Lintel (End)
Eurocode 2. Article 5.2.2 (pg..150).

Minimurn: 70 cm
Calculated: 70 cm

[Verified|

(Guardrail (Origin)
Eurocode 2. Article 5.2.2 (pg..150).

Minimurn: 70 cm
Calculated: 70 cm

[Verified|

Guardrail (End)
Eurocode 2. Article 5.2.2 (pg..150).

Minimurn: 70 cm
Calculated: 70 cm

[Verified|

Sides (Origin

) Mirimurm: 70 cm
Eurocode 2. Article 5.2.2 (pg..150),

Calculated: 70 cm

[Verified|

Sides (End):

): Minimurn: 70 cm
Eurocode 2. Article 5.2.2 (pg.. 150),

Calculated: 70 cm

[Verified| —

All the checks have been verified

Fig. 5.15
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5.1.3.3. Opening reinforcement design

During the reinforcement design process of concrete walls,
the reinforcement of the openings (windows and doors) wi-
thin the walls is designed. This reinforcement is designed to
support any lateral pressures, forces at door and window
lintels and at window sills.

For those cases where the wall is subject to seismic loa-
ding and the acceleration is greater than 0.16 g, inclined
reinforcement is laid in the lintel and sill.

If the ratio
Free opening span

Lintel width

is less than 1.5 and the tension in the beam is greater than
the tensile resistance of the concrete in compression, the
beams containing the frame will constitute the inclined rein-
forcement.

5.1.4. Extend walls

This option, accessed by clicking on Beams/Walls > Ex-
tend wall in the Beam Definition tab, works in the same
way as the option used to extend beams. The wall is exten-
ded in all the floor groups in which it has been defined.

5.1.5. Assign walls

This option is located in the Beams/Walls menu in the Be-
am Definition tab. This option allows to select a wall and
assign its properties to another wall or to a series of walls
selected using a capture window.

When executing this option, a type of wall must be chosen
from the floating menu. A dialogue box will then appear
describing the properties of the type of wall that has been
selected.

45



46 | CYPECAD

In this window, the properties to be assigned can be modi- b. Always provide reinforcement or only when neces-
fied or copied from a wall that has already been introduced sary

using the Select button. Using this button, it is possible to c. Only provide horizontal reinforcement or horizontal
select walls of a different type to that which was chosen and vertical reinforcement.

from the floating menu. With the Assign button, the pro- d. Type of horizontal reinforcement.

perties displayed in the previous window can be assigned

to an already existing wall. The assigning of a wall or pro- . L.
perties can be done individually or to several walls by 5.1.8. Column disconnection in masonry and

means of a capture window. concrete block walls
Columns in contact with masonry or block walls are separa-
5.1.6. Edit walls ted flrom the wall ;t Iﬂoor level. Th|§ qllovvs the program to
obtain a more realistic force transmission for those columns
Beams incorporated in walls and crown beams are visible integrated within the walls.
on plan superposed with the wall. The option Edit from the _ . _ . o
Beams/walls menu is used to edit the introduced data of a For each column that is contact with a strip footing, it is
beam or wall. possible to design an equivalent pad footing.

The forces used to design the pad footing are those rea-
5.1.7. Design options ching the foundation via the columns and the parts of the

wall supported by the footing.
Options for wall reinforcement are located in Job > Gene-

ral data menu and are accessed by pressing the wall icon

o _ 9.2. Drawings and reports
— 5.2.1. Reports of block walls
The block wall takeoffs detail the number of complete ele-
—w ments and special elements such as half blocks or angle
elements.
Fig. 5.16
1.- MATERIAL DESCRIPTIONS
These options allow to define: P — - ———
» The type of steel for the horizontal reinforcement in B ;d‘éggﬁM; 0% e 50 08100
block walls. T
* Resistance properties of the mortar and blocks to be ff T:;méma:i::mm 1
used in NORMABLOC walls. 2. COMPOSITION ____
+ Reinforced concrete wall reinforcement design options: g
a. Whether or not to use reinforcement e 2

Fig. 5.17
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6. Beams

6.1. Beam introduction manager

The introduction of the outline of a floor can be accompli-
shed more quickly using a DXF or DWG template in combi-
nation with the various beam introduction tools.

The information indicated in the following pages is available
in the generic help windows in the program and the speci-
fic help windows that appear during the introduction.

6.1.1. Beam introduction menu

Upon selecting Define beam from the Beams/walls menu
in the Beam Definition tab and accepting the dialogue re-
questing the type of beam section, a floating menu will ap-
pear containing the following options:

Current beam selection
The first icon of the dialogue box opens the beam selection
window to change the type of beam to introduce.

B =™

]
=
gz
EI —0.25—
[Eop————

ﬁl
Fig. 6.2
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The other icons represent the tools for beam introduction.
All are located within this small window and many have di-
rect access icons so to avoid having to displace the mouse
in order to use these tools during the beam introduction.

Continuous and discontinuous beams
This option allows for simple or continuous beams to be in-
troduced.

7 Simple

& Continuous

G Snap
Fig. 6.3

e Continuous mode

The final point of one beam is the initial point of the
next. To finish off the introduction of a series of beams,
click on the right mouse button and select option Fi-
nish introduction from the emerging menu. While this
option is not selected, the introduction of the beam in
continuous mode will not be effective.

There are more options in the mentioned menu. Some
of these are accessible with a quick key:

- Finish introduction: Ctrl + T
- Delete last point: Cirl + B

* Simple mode

When the final point the beam is marked, another does
not begin. If another beam is to be introduced, its start
point will have to be marked, which does not have to
coincide with the end point of the previously introduced
beam.

47



48

CYPECAD

Adjustment of the beam

This option allows for the beam to be adjusted to along its
central axis or to one of its sides, in other words, change
the adjustment line of the beam.

= Left

‘E Eentlel
21 Right

Fig. 6.4

To understand this definition, two concepts used in the pro-
gram must be explained:

e Adjustment line of the beam. This can be the axis or ei-
ther edge of the beam. It is the reference line used by
the program from which the distance is measured to
the introduction line. This distance is indicated in the
Move option.

e Introduction line of the beam. This is the line that is mar-
ked with the mouse pointer during the introduction of
the beam. The Adjust and Move options vary the posi-
tion of the beam relative to the introduction line.

Changing the adjustment line can be done equally with the
shortcut. Similarly, if the adjustment is to be changed du-
ring the introduction of the beam, all that has to be done is
displace the mouse to the beam introduction menu. By
pressing Ctrl + E, the adjustment type will change cycli-
cally.

Beam displacements during the introduction
This option establishes the distance between the introduc-
tion line and adjustment line defined in the previous para-

graph.
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The use of the option is helpful in the following case: the
edge of the beam limiting the floor slab is, generally, shifted
a few centimetres due to coatings or other elements of the
facade. Usually, the lines drawn on the DXF or DWG tem-
plates are those representing the fagade outline and not
the structural floor slab limits. In all cases, the introduction
line will not coincide with the adjustment line and will lie out-
side the width of the beam.

Straight and curved beams

The shape on plan (straight or curved) of the beam to be in-
troduced can be selected here. Upon clicking on this but-
ton, the four available options appear (unless the simple
beam option is activated, in which case, only the first two
options will be visible).

| = Suaight beams!
& Curved

=) atsmate
&, Atsmate

Fig. 6.6

e Straight beams. The initial and final points of the beam
have to be marked using the left mouse button.

e Curved beams. Using the left mouse button, three
points have to be marked defining the initial, pass-
through and final points of the curve. By pressing Ctrl +
A, the beam introduction changes from curved to
straight and vice versa. What the program is really dra-
wing is a series of straight beams forming a polygon
adjusted to the outline of the circumference defined by
the three marked points. With regards to the introduc-
tion and adjustment lines, these work in the same way
as in the case of straight beams, except that in this
case, they can be considered as curved lines.

e Alternate introduction of straight and curved beams.
When the continuous beam introduction is activated, a
beam following the same shape can be introduced or



straight and curved spans can be alternated. Two op-
tions appear in the menu: one beginning with a straight
span and another with a curved span. This option can
also be accessed using Ctrl + A.

6.1.2. Beam types

When introducing a new beam, the Current beam window
opens where the type and properties (dimensions, section,
shear studs, etc.) of the beam must be chosen. The follo-
wing beam types are those that available in CYPECAD:

Flat beams

Flat beams are those possessing a thickness equal to the
elevation difference between the highest and lowest points
of the floor slab they form the outline of.

Dropped beams

Dropped beams can be rectangular, T-shaped and with a
contributing compression head. In the latter case, the
flanges contribute to the stiffness of the beam, but, for rein-
forcement calculations, only the web is used. This is a
common way to model flat slabs framed by dropped
beams.

Latticed and prestressed beams

The properties of latticed and prestressed beams are defi-
ned by clicking on the icon that appears in the top right
corner of the selected window.

External fixity beams

External fixity type beams can simulate, for example, the
top of a wall. If the path of the walls coincide with the co-
lumns, they must be disconnected using the option Be-
am/Walls > Pin/Disconnect so that the vertical move-
ment of the columns is not restrained by the walls. Note
that walls may only be disconnected from columns in joist
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slab systems since flat slabs or waffle slabs cause the load
descending from the column to spread out onto the wall
and so not all the load is transferred down the column. If
this problem is encountered, it is recommended that the
wall support be eliminated and the wall be introduced using
the option Beams/Walls > Define wall.

The crown beam at the top of the wall cannot be specified
with the program. Consequently, the user must provide a
construction detail with the dimensions and minimum rein-
forcement for this element. Consult the construction details
library supplied with the program.

Non-structural or limit beams

This option is used to define the outline perimeter for a solid
slab panel when the influence of the edge beam with res-
pect to the force resistance is negligible or is not to be
considered. Its function is simply to limit the border of the
panel. On site, if a beam is to be used to carry out this func-
tion, a generic edge beam detail of the beam to be used
should be provided.

Foundation beams
Foundation beams can be rectangular, L or T, or flat beams
(the latter are used to close off panels in mat foundations).

Steel and composite beams

* Steel beams. Steel beams can be introduced as com-
posite beams, welded in a box, separated with batten
plates or joined, etc. The same section library is availa-
ble as for steel columns.

Castellated steel non-composite beams can be des-
igned and verified. Within the Layout drop down menu
in the Description dialogue box, the Castellated (web
openings) option can be selected. Upon doing so, a
dialogue box will open in which the properties of the
beam can be selected as well as the shape of the ope-
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ning (hexagonal, octagonal or circular), the dimension
ratios and the number of filled openings at the ends of
the beam.

* Composite beams. [t is possible to introduce (type 1)
steel sections below the floor slab with a contributing
concrete head by means of shear studs, whose geo-
metry can be defined.

A partial fixity coefficient of 0.05 is applied to the
connection of the composite beam with its support (in
the same way as the column heads of the last floor)
with the aim to reduce the negative moment and in-
crease the positive moment.

Composite beams are designed so that in the negative
moment zone, the steel section resists all the forces
and in the positive moment zone, the composite sec-
tion withstands the forces.

With regards to the moment calculations; it is not ne-
cessary to indicate the width of the contributing
concrete section. The program takes the minimum bet-
ween the calculated effective width and the width of the
flange plus 10 cm for each side, if it does not consist of
an edge beam, otherwise, the program calculates the
width of the flange plus 10 cm.

To verify the positive moment sections, the effective
width is different to that taken for the bending analysis.
Therefore, in the beam editor, the width that appears is
that of the effective width in the negative moment zone
in case reinforcement is added at the supports, which
is not designed by the program in the present version.

6.1.3. DXF or DWG object snap during beam intro-
duction

It is possible to adjust the beam with any of the DXF or
DWG object snaps available (nearest, intersection, end,
mid-point, etc.) The adjustment is carried out during the in-
troduction of the points making up the simple or conti-
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nuous beams and this is why it is not necessary to use a
second option (Adjust) to place the beam at its final posi-
tion.

6.1.4. Polybeams

This option can be found in the Beams/Walls menu from
the Beam Definition tab.

For CYPECAD, a Polybeam is an assembly of consecutive
beams grouped in such a manner that if one undergoes a
geometrical change, all the others in the group will also
change. In a similar way, if one beam of the assembly is de-
leted, all the others will also be deleted. Nonetheless, the
reinforcement of each beam can be different.

This option has great similarity to that of the curved beam
introduction option. A curved beam is composed of several
straight beams that change direction. If the properties of a
curved beam are to be changed, each of the straight
beams must be modified individually. To simplify the pro-
blem, it is best to group the straight beams and make a
Polybeam.

Even though it is not always useful, the Polybeam option is
in most cases. This is because the Polybeam option al-
lows for other options to be used to vary the groups regard-
less of it being straight or curved.

The beams forming a curved beam are by default grouped
as a Polybeam. Using the Polybeam option from the
Beams/Walls menu, the beam can be decomposed or
modified. The beams forming a curved beam are by de-
fault grouped according to a Predefined reinforcement
span. This option, present in the Beams/Walls menu, also
allows to decompose the group.



6.1.5. Predefined reinforcement spans

A Predefined reinforcement span is composed of an as-
sembly of consecutive beams in which the bottom reinfor-
cement does not overlap at an intermediate point of the
group. This will be applied for every group of beams whilst
the length of the steel bars do not exceed the maximum
bar length established in the program options.

The reason for the existence of Predefined reinforcement
spans is the same as that given previously to justify the
existence of Polybeams. This allows to simplify beam rein-
forcement construction.

Even though the Predefined reinforcement spans option is
useful in most cases, it is not always. This is because the
Predefined reinforcement spans options can be decompo-
sed into various options allowing to vary the groups regard-
less of the beam being straight or curved.

The composition or decomposition of the Polybeams and
Predefined reinforcement spans, which imply a change in
the number of beams making up the alignments (frames),
is useful to view the designed reinforcement. In order to ob-
tain the new reinforcement, it is only necessary to redesign
the frames using the options in the Analyse menu.

6.1.6. Sloped beams

For steel or concrete sloped beams. It is possible to gene-
rate a beam for each floor between the selected initial and
final floor groups.

Z Sloped beams |E|E|

k. inolzBedn.......
Fig. 6.7
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* Simple. The program generates a single sloped beam
between the selected initial and final floor groups.

e Multiple. A sloped beam is generated for each floor bet-
ween the selected initial and final floor groups.

E7]- B

= Data of single sloped beam

Connection at ends: () Fised () Hinged

BN

Load type

Value

Capy from

Fig. 6.8

6.1.6.1. Diagonal braces

Using the option Beams/Walls > Sloped beams > Add
diagonal braces, diagonal braces can be introduced and
then carry out other operations with them.

2R

% Data of diagonal brace

Initial group: | Gmd Floor ~ | O Single
Final group: @ Miuiltipie
HEE-100, Simple section | [£] Transposed

Connestion at ends: @ Fixed O Hinged

Buckling coeficiznts inthe plane: Vertical Transverse
© With job coefficients
O with user coefficients

Add

Copy fiom

Fig. 6.9

The window contains the following options:

* Initial and final group. Floor groups at which the
brace begins and ends. These groups should have a
single floor. Nonetheless, the diagonal brace can go
through intermediate groups containing more floors.
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Simple. The program generates a single diagonal
brace between the selected initial and final groups.

Multiple. A diagonal brace is generated at each floor
between the selected initial and final groups.

Type. If a simple beam is selected, the user must indi-
cate whether it is a concrete or steel beam. If a
concrete beam is chosen, the width and depth of the
beam must be specified, otherwise, the steel section to
be used must be selected from the section library. In
the case of a steel beam, a further option is provided
whereby it may be placed transposed or upright.

Connection at ends. It is possible to indicate whether
the connection at the ends of the brace is a fixed or
hinged connection.

Buckling coefficients. These are required for sloped
steel beams or for steel diagonal braces. The coeffi-
cients introduced are multiplied by the complete length
of the beam between nodes. Therefore, in the case of
two sloped beams intersecting at a point, the program
will not take this intersection into account.

The vertical and transverse buckling coefficients are es-
tablished with respect to a vertical plane containing the
bar and the Z axis of the structure and its transverse
plane, not in the local axes of the bar.

Copy from. If the user wishes to introduce diagonal
braces based on others that have already been introdu-
ced previously on screen, click on this option. Having
done so, click on the diagonal brace to be copied and
the window containing the properties of the selected
brace will open.

Add. Allows to introduce a diagonal brace. The two
end points of the diagonal have to be indicated for its
introduction. For example, click on a beam from which
one of the diagonals starts and then on the opposite
beam, where it ends. Upon carrying out this operation,
an automatic floor jump is not produced, only the floor
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at which the diagonal starts at is left on screen. The
braces drawn on screen may look horizontal, but this is
not the case. Two arrows are drawn within the bar indi-
cating each diagonal.

As additional information regarding diagonal braces, it
is convenient to know that a node is generated at the in-
tersection of the diagonals and that these are designed
for tension as well as for compression. For this reason,
they generally present a slenderness problem, given
that the program verifies that the slenderness of the bar
does not overcome the maximum slenderness (defined
in the code) for those elements in compression.

Once a diagonal brace has been introduced, new op-
tions will appear in the Sloped beams dialogue box:

Z Sloped beams [2][X]

(B Sl Team )

T TR
[ Infomation )
C__E& )
L _Moe )

Fig. 6.10

Delete. Deletes the selected diagonal brace. In the
case of the generation being multiple, they are deleted
in all the groups.

Information. It is possible to know the type of diagonal
brace, the initial and final groups, real length, type of
section, connections and buckling. The result is also
drawn on the beam drawings of the group correspon-
ding to the initial group.

Edit. Allows to modify the data introduced for the dia-
gonal brace. When editing the diagonal brace, regard-
less of whether or not it was a multiple introduction, it is
only edited in the current group.

Move. Allows to displace the ends of a diagonal brace.



When displacing the diagonal brace, regardless of
whether or not it was a multiple introduction, it is only
displaced in the current group.

* Assign diagonal braces. This option allows to copy
the properties of a diagonal brace to one or more dia-
gonal braces that have previously been introduced. The
window that appears is similar to the Add diagonal
braces window, except that in this case, as it has been
explained previously, its function is to modify the pro-
perties of beams that have already been created. Upon
assigning a diagonal brace, regardless of whether or
not it was a multiple introduction, it is only assigned in
the current group.

6.1.7. Common beam
6.1.7.1. Create common heam

This option gives a beam that have been previously intro-
duced in a group of floors, the property to exist in another
group. This is the case for example, of a perimeter beam
supporting a horizontal slab which meets an inclined slab.
The beam supporting the slabs is a Common beam. The
beam is only introduced in one of the two groups. Select
this option and click on a beam; the program will then ask
for the common group to be selected. On doing so, the
beam will automatically be created in the group. The axis of
this type of beam is drawn with a discontinuous dash-dot
line. To undo a common beam, it is first recommended it be
deleted from the associated floor group, if not from the
group in which it was first introduced.

The reinforcement and envelopes must be consulted in the
group in which the beam was introduced.
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It is possible to create a common beam for half the length
of the beam, by selecting either end of the beam. Each part
can be common to different groups.

6.1.7.2. Undo common heam

Option Beams/Walls > Common beam > Undo com-
mon beam. Splits a common beam into the two original
beams. This must be carried out on the associated beam.

6.1.8. External edge beam introduction

The option Beams/Walls > Define rectangular external
edge allows to introduce a beam forming a rectangular
outline outside the current perimeter of the floor. The com-
mand contains a further two options. Upon choosing either
of them, the Current bema window will open to allow the
user to select they type of beam to be introduced.

* Introduce rectangular external edge with 0 angle.
The two opposite corners of the rectangular opening
must be selected (the sides of the rectangle must be
parallel to the general axes).

* Introduce rectangular external edge with any an-
gle. Two corners of one side have to be indicated follo-
wed by a point on the opposite side.

6.1.9. Assign beam and wall options

The Assign beams option within the Beams/Walls menu
in the Beam Definition tab allows for the properties of the
last beam introduced (or that selected as the current beam)
to be copied to previously introduced beams. The beam
onto which the properties are to be copied can be selected
in several ways by means of a capture window.

The same option is available for walls using the option As-
sign walls.
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6.1.10. Extend beam

This option allows for the beam to be extended a fixed
length or manually at one end. By selecting the Fixed
length option box, introducing the length and then accep-
ting, upon approaching the cursor to the end of the beam
in question, the extension of the beam will be displayed. By
clicking the left mouse button, the extension will be confir-
med. Alternatively, the beam end in question can be exten-
ded manually by not selecting the Fixed length option box,
accepting, then clicking on the end and dragging it using
the mouse to the desired position, finally confirming with a
click of the left mouse button.

6.1.11. Corbels

These allow for a beam to be supported on a column indi-
rectly to represent expansion joints. They should not be
used as column supports.

6.1.11.1. Corbel introduction

The following steps should be followed in order to intro-
duce a corbel.

1. Firstintroduce a regular beam up to the face of the co-
lumn.

Select the corbel to be introduced and define its type
and geometry (the dimensions of the support area
must also be specified here).

Click on the face of the column or columns in question.

At the centre of the support, the program will internally
place a fixed support in such a way that the beam conti-
nues up to the support and only the vertical load is trans-
mitted to the corbel. The beam is automatically disconnec-
ted from the face of the column (any shear or moment is
not transmitted).

CYPE

6.1.11.2. Corbel edition

This option allows for the corbels to be modified.

6.1.12. Corbel adjustment

By clicking on the right mouse button, if sloped planes have
been introduced previously, an option appears allowing for
the beams to be adjusted to the intersection of the sloped
planes or the maximum slope line. The adjustment of the
planes to the intersection is necessary so to ensure the axis
of the beam separating two floor panels, of which at least
one is a sloped plane, coincides with the intersection of the
planes of these floor panels. This intersection is represen-
ted by a continuous magenta line if it does not find any
beam axes and a discontinuous magenta line in the oppo-
site case. The axis can be adjusted to the maximum slope
line, in which case, it will be represented by a continuous
magenta line on the beams belonging to the sloped panels
where the direction is not parallel to the maximum slope
line. This line passes exactly through the centre of the
beam (relative to its thickness and width). To adjust the
beam, it must be clicked on.

6.1.13. Beam reinforcement within walls and crown
beams

The possibility exists to optionally reinforce the beams at
floor panel level and generic masonry walls and concrete
block wall crown beams. In the case of basement walls, the
beam is reinforced at the top of the wall.

In the window Beam reinforcement within walls and
crown beams located by clicking on Job > General data
> By position > Beam options, it is possible to indicate
whether or not to reinforce the beams for the different types
of walls. The minimum thicknesses of these beams should
also be indicated.
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Accept

To understand how the option works and know in advance
the dimensions of the beams that are going to be placed,
consult the help options available in the window.

6.1.14. Effective slab width when using steel beams

The Information option from the Beams/Walls menu in
the Beam Definition tab allows for, amongst other things,
to know the effective width of the slab supported by the
steel beams.

6.1.15. Beam reinforcement editor configuration

It is possible to define the covers within the confinement
zones (only when the analysis has been carried out with
earthquake loading and all the reinforcement has been pla-
ced on site). In this case, vertical blue lines appear.

3 Beam detailing for seismic design

Depending on the assembly system of the beam reinforcement. whether it is partly pre-fabricated and partly
placed in situ, or assembled entirely at the job site, choose the adequate type of reinforcement for the job:
W — —TTTIIT
T TTTTTTTTIITIT
o \
Adequate system when the beam is precast at the warkshop withiits top and bottom assembly
reinforcement. placing the additional top reinforcement in situ.
LUJ.UJJJJJJJJJM_U.M.L\HHHHTD]E:MI}I
=y =y
ERE) ERE
a-[ 2]
o The tap and bottom assembly reinforcement overlaps are displaced 2.0 times the depth of the
beam o place the ddtional top on site.
Assembly reinforcement overaps.
The top assembly reinforcement averlaps will be overlapped perfectly in
() Cetre zone of the bay
©iNext to the confinement zanes
[ Save as detault seltings
Fig. 6.12
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6.1.16. Beam joint and portal frame base references

Allows the user to save the particular base references to be
used for future jobs.

An option exists for the beam joints and another for portal
frames. These are located within the menu Job > General
options > By position > Beam options.

= Joint base reference 2Ix
Juint base reference
1% ave as defauit setlings

Default selings

Fig. 6.13

F Frame base reference
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Fig. 6.14

6.1.17. Template object snap for beam introduction

This option is only available to those users possessing the
Automatic job introduction module. This allows, based on a
single click, to introduce a series of beams adjusted to a
template entity.

Once this option has been selected, if the cursor of an en-
tity (line, arch or polygon) is placed close to the template,
the beam to be introduced will appear automatically. This is
then adjusted at its face or axis. If the cursor is situated to
one side of the entity which is going to be snapped to, the
beam is displaced in the direction of the cursor, that is to
say, the adjusted side is that opposite to the cursor. If the
cursor is situated exactly on the entity to be snapped to, it
is adjusted to its axis.

In both cases, to validate the introduction, click on the se-
lected position.
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6.2. Beam analysis and results
6.2.1. Steel beam design within the analysis menu

If there are steel beams within the structure, a window ap-
pears displaying the design options available. If one or
more of the options are chosen, the design process to be
followed must be selected.

An initial section size will be selected from the tables. The
program will prompt whether the design is to be carried out
using sections greater than that initially used in the job or
from the first section size in the table. In the first case,
CYPECAD will only design those sections greater or equal to
that selected. In the second case, if a smaller section exists
that can resist all the forces, this will be used instead.

F Design options

Steel columns

Campasite slabs [in construction phase)
Design stes sections
Using sections of the series greater than the current section

Select 4 section that vl nat require sharing in the

Using all the sections of the seres
constuction phase.

Steel beams Using sections af the series reater than the cunent section

[T)Dissicn siesl sestions Using all the sections of the series

O Using sections of the series greater than the current section

© Using all the sections of the series

Sloped steel beams Composite floor deck slabs
Design steel sections

Using sections of the series greater than the curent section

Using all the sctions of the series
Integrated 3 stuctures
Design
Using secions of the series reater than the curent section

Using all the sections of the series

Keep the selected deck and provids addilional
reinforcement bars it fals

Design the thickness of the deck
Using sections of the series greater than the curient section
Using all the sections of the series

IF the maximum section fais. provide addional
reinforcement bars

Design jaints

Allnods 2 tesalved wih weldzd connections
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6.2.2. Beam errors

Stirrup diameter greater than the thickness/10. In the
NB-1-200 code the maximum diameter of the stirrups is li-
mited. If the result exceeds this limit, the program will emit
a warning.

Change in elevation requiring special detail. For those
beams with a longitudinal elevation change, it is necessary
to provide a construction detail indicating the additional

stirrups of the elevation change beam to ensure continuity
of the longitudinal reinforcement of the beam for both ele-
vations.

Length of the bar greater than the maximum length.
This error arises when the program cannot divide the bar
and the resulting lengths exceed 12 m.

6.2.3. Sloped beams

Having analysed, a report appears indicating the errors in-
curred upon analysing the sloped beams.

The following options are located in the Beams/Walls
menu in the Results tab.

% Sloped beams [2][%]

[ Foess ]
= — |
C___Ex ]

Fig. 6.16

Information. This option allows to obtain the properties
(types, initial and final floors, section or dimensions and
reinforcement, fixity, buckling) of the selected beam.

Efforts. Provides a list of materials, descriptions and forces
by loadcase, combination forces, force envelopes, usage
coefficient in the case of steel beams, design results (or
reinforcement in the case of concrete beams) and lastly,
any design errors.

Errors. Sloped beams containing errors or problems are
displayed in red. To view the specific error, click on the
beam and the program will provide more information.

Edit. In the case of a sloped concrete beam, the Results
single sloped beam window can be accessed.
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In the case of concrete beams, the window contains the
following options:

Geometry. Allows to modify the width and thickness of the
beam.

Reinforcement. Allows to edit the stirrups, the top, bot-
tom and skin reinforcements.

Code check, design, detailing and 3D view options
available.

In the case of sloped steel beams, the same dialogue ap-
pears as with the option Beams > Beam errors > Check
series for horizontal steel beams.
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Design concrete beams. Redesigns the reinforcement of
all the sloped concrete beams of the job using the forces
obtained from the last analysis.

Design steel beams. Redesigns the sections of all the
sloped steel beams of the job using the forces obtained
from the last analysis. Here, two options appear: Using
sections of the series greater than the current section and
using all the sections of the series.

6.2.4. Copy reinforcement between frames at diffe-
rent floors

It is possible to copy the reinforcement of one frame to ano-
ther similar frame regardless of its floor level. This can be
done using the option Copy reinforcement between fra-
mes located in the Beams/Walls menu in the Results tab.
The explanation on how to use this option is displayed
upon pressing F1.

» Copy reinforcement between frames of the same group

of floors.

Situate the main view at the floor at which the frames
are to be copied and select the frame to copy followed
by the frame or frames to which the selected reinforce-
ment is to be assigned.

* Copy reinforcement between frames on different
groups.

Situate the main view at the floor on which the frame to
be copied is located. Click on the right mouse button
and choose from the window that appears, the floor to
which the selected frame is to be copied. Upon doing
so, the selected floor will appear where the frames can
have the reinforcement assigned to them. Immediately
afterwards, the screen will return to the initial view; the
floor where the ‘master’ frame was selected.

Be it frames of the same group or frames on different floor
groups, the reinforcement is copied in the following way: in
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the case of assembly reinforcement and the first layer of
bottom reinforcement, the diameter, number of bars and
anchorage length. For the remaining longitudinal bars, the
diameter, number and length of the bars are copied. In the
case of stirrups, their diameter, separation and reinforce-
ment length are copied. Having copied the frame, it is re-
commended the reinforcement be checked in case the
reinforcement laid out has been reduced with respect to
what was required, as the program does not warn of this
when it is copied.

The frame onto which the reinforcement is to be assigned,
must comply with the following conditions:

e All spans must be of reinforced concrete.

* All spans must be of the same type. For example, it is
not possible to copy the reinforcement of a flat beam to
a lattice beam, however it is possible to copy the rein-
forcement from a flat beam to a dropped beam.

* The beams must contain the same number of spans.
* Any difference in span length must be less than 25 cm.

* If there are any elevation changes, their elevations and
positions must coincide.

If for one of the previous reasons, it is not possible to copy
the reinforcement of a frame onto another, the program dis-
plays information explaining the cause of the failure.

On the other hand, copying of reinforcement between
frames does not imply that the beam drawings will all be
the same; this will only be the case for those whose geo-
metry is exactly the same.

6.2.5. Design of steel beams

Once the structure has been completely analysed, the op-
tion is available to design the floor steel beams.

CYPE

Additionally, once the job has been analysed and the analy-
sis results have been saved, the option Check series is
displayed in the Beam errors menu. The design can be
carried out at any moment, for example if the design option
was not selected at the time of analysing the structure or if
the beam section has been modified and the user wishes
to carry out a check without having to reanalyse the whole
structure.

6.2.6. Frame grouping

Within the Beams/Walls menu in the Results tab, the op-
tion Group frames can be found, which allows for frames
to be grouped amongst themselves. This is done after the
job has been analysed. If the grouping is not possible, the
program will warn of this and provide a reason.

This option does not undertake any checks regarding the
conditions of the grouped frames.

Any modifications carried out on one frame will affect all the
others in the group.

In the beam drawings, a single frame will appear per group,
indicating all the references belonging to the grouped
frames. The option, Ungroup frames, performs the oppo-
site process.

Finally, the option Add frame to grouping allows for new
frames to be added to a previously established group.

6.2.7. Block frame reinforcement

The option Block frame reinforcement allows for the
structure to be analysed maintaining the reinforcement of
those frames that are selected before the analysis. This tool
can be found in the Beam/Walls menu in the Results tab.



6.2.7.1. Things to consider when using this option

The option Block frame reinforcement has been brought
about so not to loose the manual modifications of the
frames due to the job being reanalysed or due to minor
changes. This option does not intend to verify the frame
reinforcement.

If, once the reinforcement of the frames has been modified
manually, it is necessary to carry out small changes on the
structure and therefore re-launch an analysis, any manual
modifications made to blocked frames will not be lost.

The option Block frame reinforcement can be used to
maintain the reinforcement of those frames whose groups
have not undergone any changes or whose modifications
are insignificant.

Those frames that are not blocked will be undergo the rein-
forcement design process each time the job is reanalysed.

If the changes in the job imply a change in the number of
spans of a frame, it will automatically be unblocked.

Warning

Be aware that after a new job analysis, the program will
only check if the reinforcement provided (blocked reinfor-
cement) in the blocked frames possesses the required
steel area and if the deflection conditions are verified. The
remaining checks are carried out in the regular design pro-
cess (as in the case of unblocked frames). After a new ana-
lysis, any blocked frames not verifying the aforementioned
conditions will be displayed in the colour configured for
beam errors. The user should consult the reinforcement
containing errors (Results tab, Beams/Walls > Edit be-
ams) and decide whether, to resolve the problem, a small
modification to the reinforcement is sufficient or if the frame
should be unblocked and the reinforcement redesigned.
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If significant errors appear in a blocked frame after a new
analysis, it implies that the changes undertaken in the job
after the blocking of the frame reinforcement substantially
affect it and therefore it is recommended it be unblocked
and reanalysed. When the program is reinforcing an un-
blocked frame, the program carries out all the checks sta-
ted in the selected code (bar spacing, anchorage length,
etc) using the forces obtained in the last analysis.

The program offers two options to redesign the blocked
frames: Redesign all the frames or Redesign frames with
changes (available in the Beam Definition tab, Analyse
menu). This last option proves to be a useful tool as the
program only redesigns the reinforcement of those frames
that have been unblocked and those whose section has
been modified.

All these considerations should be taken into account by
the user to decide which is the best solution.

6.2.7.2. How the option works

Having selected the Block frame reinforcement option,
the Frame selection window will appear.

& Data of diagonal brace FEER

Iniialgioup: G Floor | O Single

Final group: @ Multiple
HEB-100, Simple section | [4] Transpesed

Connection at ends: & Fined O Hinged

Bucking coefficients in the plane: Vetical Transverse

@ With job coefficients 04 05

O with user coetticients [o5] [og

Fig. 6.19

Here, all the frames of a group of floors can be blocked by
selecting the box situated in the All column and in the row
of the corresponding group. In the same way, by selecting
the box in the None column, it is equally possible to un-
block all the frames in a group of floors. If only a few frames
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in the group are to be selected, click on the Selection but-
ton in the row of the desired group. The selected group will
appear on screen where the frames to be blocked can be
selected by clicking on them with the left mouse button.
The outline of the selected frames will be drawn in red so to
be able to view those selected and those that are un-
blocked. To undo a selection, re-select the frame. By
clicking on the right mouse button the Frame selection
window will reappear where the chosen frames will be dis-
played in the Selected column in the row of the chosen
floor group.

 Frame selection
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6.2.8. Steel beams
6.2.8.1. Shear stud errors

If a condition is not verified, it can be consulted using the
option Beams > Beam errors.

Errors that can arise when using shear studs include the
following:

* The nominal diameter of the shear stud is too small. Its
diameter must be increased.

e The total length of the shear stud is insufficient. In-
crease the length of the bar or head thickness.

e The shear stud is not anchored in the slab. Reduce the
length of the bar or the thickness of the head.

* The total length of the shear stud is insufficient for its
nominal diameter. Increase the length of the bar.

CYPE

* The head diameter is insufficient for its nominal diame-
ter. Increase the head diameter.

* The head thickness is insufficient for its nominal diame-
ter. Increase the head thickness.

e The nominal diameter of the shear stud does not as-
sure the ductility of the connection. Increase the diame-
ter of the bar.

* The length of the shear stud is insufficient to assure the
ductility of the connection. Increase the length of the
bar.

* The number of shear studs is excessive for the length of
the beam. Increase the diameter of the bar or provide a
greater section in order to reduce the shear force.

* The thickness of the flange is insufficient to place the
shear stud. The thickness of the flange onto which the
shear stud is welded must have a minimum value. This
thickness depends on the diameter of the shear stud.

e The width of the flange is insufficient for two shear studs
to be placed. Bear in mind that there are minimum dis-
tances to maintain between the faces of the studs and
between the stud and the edge of the flange. A section
with a greater flange width must be chosen.

6.2.9. Corbel checks

Once the structure has been analysed, it is possible to
carry out a check on the corbels introduced in the job by
clicking on Beams/Walls > Corbels > Check corbels
from the Results tab. Any corbels displaying design errors
will be drawn in red. A report of the checks performed on a
corbel (regardless of whether designed correctly or not)
can be obtained by clicking on it.



6.2.9.1. Redesign corbel reinforcement

Redesigns the reinforcement of all the corbels introduced
in the job using the forces obtained from the last analysis.

6.2.10. Sloped beam reinforcement edition

It is possible to modify sloped beam reinforcement. By se-
lecting Edit from the Sloped beam window from the Re-
sults tab. The reinforcement can be edited and modified
upon selecting the Reinforcement button.

Z Reinforcement

Top e Anchorage length om
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Cancel

Fig. 6.21

6.2.11. Configuration of the beam reinforcement
editor

In the Results tab, upon selecting Beams/Walls > Edit
beams > Configuration of the beam reinforcement

editor, a window will appear containing the following op-
tions:

Z Configuration (5]

(_Heinforcernent views |
Splice length
Butomalic (elocation

Fig. 6.22

* Reinforcement views. The types of reinforcement to
view on screen can be chosen so to modify or consult

the reinforcement more comfortably. It is possible to
consult:

- Top reinforcement
- Bottom reinforcement

CYPE

CYPECAD - User manual

- Skin reinforcement
- Stirrup intervals

- Beam section

- Confinement zones

Z Reinforcement views [X]
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* Splice lengths (Ip). This can be modified by multiplying
it by a chosen factor.
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6.2.12. Force diagrams

Within the Envelopes menu in the Results tab, the option
Forces in beams can be found. These options allow to
consult the force envelopes (Moments, Shears and Tor-
sion), for simple or combined load cases.
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Fig. 6.25 Fig. 6.26 Fig. 6.27
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If the option Loadcase or Combination is activated, a
scrolling menu appears in which one may select the des-
ired loadcase or combination. If a dynamic earthquake
loadcase is selected, another scrolling menu will appear in
which the Vibration mode of the structure can be selec-
ted.

Having accepted the dialogue box, by clicking on the
beam alignments, hollow core slabs or composite slabs
with the left mouse button, their force diagrams may be
consulted.

6.3. Drawings and reports
6.3.1. Sloped beams

A drawing can be obtained of the sloped beam reinforce-
ment.

6.3.2. Corbels

Corbel drawings display the dimensioned geometry of the
front and side views of the element, the main reinforcement
and stirrups, the measurements and references of the
frame and the column on which it is situated.

CYPE
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1. Floor slabs

7.1. Floor slab introduction
7.1.1. Floor slab floating menu

To open this menu, click on Slabs > Panel manager in
the Beam Definition tab. This menu contains the following
options:

Panel manager

MEEEETF T BT R

Fig. 7.1

Define panel. Upon clicking on this option, the Panel
manager dialogue box will appear, in which the availa-
ble slab types are displayed: Joist floor slabs, Hollow
core slabs, Composite slabs, Waffle slabs, Flat
slabs, Mat foundations and Awaiting definition.

= Panel manager
O Jeist foor slabs

O Hollow core slabs
(O Compasite slabs
O wallle slabs

(¥ Flat slabs

O Mat foundations
O Awating definition

Depih om

Rleinforcement layout diection
(@ Parallel to a beam
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Fig. 7.2

When a structural perimeter (area surrounded by
beams) has been created, the program automatically
defines it as a panel ‘Awaiting definition’. It is displayed
on screen with a question mark, to remind the user that
it must be defined.
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When introducing the panel, the direction of the reinfor-
cement, ribs or joists must be indicated. Once this has
been accepted, place the mouse cursor over a space
closed off by beams so to select it and then click on an
element parallel or perpendicular (depending on the se-
lected introduction configuration) to finish off the intro-
duction and establish its layout.

Delete panel (introduce opening). Place the cursor
on the selected slab. Once this has been clicked on,
the program will delete it.

Change insertion point.

Change layout. Upon choosing this option, a dialogue
appears allowing to select the way in which the slab is
to be modified. Once selected, upon placing the cursor
on the slab, it will be highlighted and if it is clicked on
using the left mouse button, it will be selected. The pro-
gram will then prompt the user to select the beam or the
two pass-through points that will define is new direc-
tion.

63



64

CYPECAD

Panel data. Displays the data of the panel and allows
for it to be edited.

Copy panel. Copies the data of a previously selected
slab by clicking on it. The window that appears de-
pends on the type of slab. It is possible to select what
data is to be copied (Plane, Fixity coefficient, etc). At-
tention: It is very important to deactivate the Plane op-
tion whilst copying slabs with different slopes. If the pa-
nel from which the data is to be copied is located on
another floor, by clicking on the right mouse button, a
floor group selection window will appear.

Select the group in which the panel is located and click
so to display the group. Select the panel and the pro-
gram will automatically return to the group where the
panel is to be copied to.

Detail forms. Activating this option when waffle slabs
have been introduced will display the forms making up
the lightweight elements between the ribs; at the same
time, the ribs are drawn with their real width.

Minimum moments. This option is only available if the
following types of floor panels have been introduced in
the group: joist floor, hollow core or composite.

Upon selecting this option, a dialogue will appear allo-
wing for the minimum moment values to be assigned to
the different slabs.

Environment. This option is only available if prestres-
sed joist or hollow core slabs have been introduced in
the group.

Upon selecting this option, a dialogue box will appear
in which the environment may be selected. Using the
buttons Assign or Assign all, it is possible to assign it
individually or to all the panels of the group.

Fixity coefficient. A dialogue appears allowing to se-
lect the edge fixity coefficient. Using the buttons Assign
or Assign all, it is possible to assign the selected coeffi-
cient to each individual panel or to all the panels of the
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same group. This option is not available for waffle
slabs. If an edge fixity coefficient less than one is to be
assigned to this type of panel, it must be done using
the End fixity option from the Beam/Walls.

* Construction process. This option is only available for
hollow core slabs. Allows to specify if the construction
process of the hollow core slab is to be carried out with
Shored construction or Unshored construction.

* Enter double joist. This option is only available for joist
floor slabs. Creates a second or triple joist next to a se-
lected joist in the panel.

* Delete double joist. In the case where there are dou-
ble or triple joists in a panel, it is possible to delete
these by clicking on them, having selected this option.

7.1.2. Floor slab types
7.1.2.1. Awaiting definition

When a structural perimeter is defined by means of beams
or walls, the program automatically assigns a panel awai-
ting definition to the inside of this perimeter. Using the op-
tion Awaiting definition from the Panel manager dia-
logue box (Slabs > Panel manager > Define panel) any
opening or previously defined panel can be changed to
one awaiting definition. Panels awaiting definition can be
substituted by openings (Slabs > Panel manager > Delete
panel) or by any other type of panel available in CYPECAD
(Slabs > Panel manager > Define panel). A panel awaiting
definition can be assigned an elevation change, a slope
and a depth. If the depth is assigned, any flat beams
around its perimeter will adopt this depth.



= Panel manager

O Joist floor slabs
O Hollow core slaks
O Composite slabs
O walfie slabs
O Flat slabs
© Mat foundations D
@ Awaiting definition @ Known em
O Unknann
Fig. 7.4

Jobs containing panels awaiting definition cannot be analy-
sed and so there is less probability of the user forgetting to
define a panel before the analysis.

The panel awaiting definition is displayed in the 3D views.
This allows the user to have a 3D view in which openings
and slabs can be seen before the final type of panel has
been introduced.

7.1.2.2. Joist floor slabs

Depending on the selected code, various types of joist floor
slabs can be introduced.

O wiale slabs

O Flat slabs

) Mat foundations
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Selected floor slab
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De @

Generdl joist type
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Fig. 7.5
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7.1.2.2.1. Reinforced / Prestressed concrete joist floor
slabs

The user can choose between using a predefined joist floor
slab from the Library (catalogue of manufacturers) or to
define a new floor slab by defining its geometrical pro-
perties. Depending on the selected code, the user may
only have the option of creating a new slab by defining its
geometrical properties, in which case the dialogue box will
not display the two options.

By geometrical properties

The user can create, copy, delete, etc., generic panel types,
for use when the panel that will finally be used in the job is
unknown, as well as being a practical aid as to establish
whether the joists to be used will be reinforced or prestres-
sed joists due to their deflection.

When creating or editing a concrete joist floor slab, the fol-
lowing data will have to be entered:

* Reference. Panel description.

* Compression layer thickness. Thickness of the com-
pression layer above the form.

e Form depth.

* Rib spacing. Distance between the axes of adjacent
joists.

e Rib width. The minimum thickness of the joist is to be
indicated here.

e Rib width increment. This increment refers exclusively
to the thickness of the intermediate walls of the forms
for the calculation of the stiffness and cracking moment
when calculating the deflection. This is only considered
when using concrete forms.

* Concrete volume. Depending on the data introduced
previously, the program calculates the volume of
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concrete per square metre. Nonetheless, the user can
modify this value by activating the box and introducing
the corresponding value.

e Type of form. The program allows to select between a
concrete, terra-cotta, polystyrene or generic form to be
used. Based on all the parameters introduced at this
stage, the program calculates the total weight of the
panel per square metre (volume of the concrete plus
the forms). When generic forms have been used, their
surface weight must be indicated by the user.

* Deflection Code check. Depending on whether the slab
built on site is composed of reinforced or prestressed
joists, the type of joist has to be indicated so the pro-
gram may calculate the deflection accordingly, as the
cracked stiffness in these cases varies greatly (the case
may occur where the cracked stiffness is practically
equal to the gross stiffness, due to the prestressed ef-
fect, and so, the cracked stiffness/gross stiffness ratio
should be consulted with the manufacturer).

wiahaener [ 30] e

| T

Deiin dits

==

Fig. 7.6

Once the geometrical properties of the slab have been de-
fined, the user can opt to export the defined slab to an in-
ternal library, so the slab may be used in future jobs wi-
thout the need of having to define the properties sheet
again.

CYPE

Library

These are prefabricated joists whose data sheets or autho-
risations have been provided by various manufacturers.
CYPE does not assume any responsibility for the data pro-
vided and so, it is recommended these be verified before
use. Nonetheless, a logical control has been carried out on
the data introduced. On the other hand, in those cases
where the user wishes to introduce data belonging to ano-
ther manufacturer, it can be forwarded to us and we can in-
clude it in the program, or, alternatively, a new data sheet
can be created using the Panel data sheet editor program.

= Create - [Reinforced joist floor slab]
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Ribspacing

Floor slab sheet

Accept

Fig. 7.7

The data to select is as follows:

* Reference (optional). To be introduced only when the
user wishes to assign a reference different to that pro-
posed by the program, which is the name of the sheet
plus the name of the panel, e.g.. FORMA, 25+5, Arlite.

e Sheet. Select the manufacturer. It may occur that the
same manufacture may possess various joists models
(different steel properties, rib spacing, etc.).

* Floor slab. Depending on the previously sheet selected,
a floor slab may be chosen amongst those available in
the series with varying thickness and rib spacing.



Using the previously selected data, a floor slab is obtained
whereby the properties are summarised as information for
the user: joist concrete, job concrete, prestressed steel, etc.

Floor slab sheet: this option attaches the technical proper-
ties of the slab for single as well as double joists. The
contents of the properties sheet are those provided by the
manufacturers. It contains data that must be provided and
other that is recommended be introduced:

Reinforced joists

Positive flexure of the slab. The data corresponds to
that at mid-span:

Type of joist. Established name of the joist.
Reinforcement per joist. This is the reinforcement
defined by the: Base reinforcement + additional
reinforcement of the whole length of the joist + ad-
ditional reinforcement of a smaller length.

Rib area. Steel section area in cm2.

Ultimate moment.

Cracked moment. To calculate the deflection using
the Branson method.

Total stiffness. This is used to compose the stiffness
matrix of the concrete joist.

Cracked stiffness. To calculate the deflection using
the Branson method.

Negative bending of the floor slab. The data refers to
the support or end of the joist:

Additional top reinforcement per rib. The reinforce-
ment is defined by reinforcement 1 + reinforcement
2 of a smaller length. Both lengths are calculated by
the program.

Rib area. Steel section in cm2.

Typical section ultimate moment. Maximum resisted
moment (ultimate).
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Infill section ultimate moment. Maximum resisted
moment (ultimate) in the case where there is no
form (infill).

Cracked moment, total stiffness and cracked stiff-
ness. Same as for positive flexure.

* Ultimate shear force of the section. Ultimate shear force
resisted by the section. There may be several values
depending on the type of truss, for example. For this
reason, the type of truss to use will be displayed on
screen and in the drawings.

Prestressed joists

* There are two differences between the prestressed joist
sheets and those belonging to reinforced joists:

1.

Service moments are displayed. These are the re-
sisted moments depending on the type of prestres-
sed concrete and the exposure class. The equiva-
lence is as follows: Environment | = Exposure class
Il (structures inside buildings or external structures
with little humidity exposure); Environment Il = Ex-
posure class Il (structures with normal, non-aggres-
sive exposure, or ordinary terrain); Environment |ll
= Exposure class | (structures exposed to aggres-
sive industrial or marine atmosphere, or in contact
with aggressive soil, salt water or slightly acid water
according to the outdated EH-91 and EP-93 codes).
The resulting design service moment is compared,
depending on the environment defined for the joist
(using the option Slabs > Panel manager > Envi-
ronment) to that of the sheet, and if it is smaller, it is
accepted. On the contrary, a joist is found verifying
all the conditions and if non are found, an error
message is emitted at the end of the analysis.

2. No shear reinforcement exists.
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7.1.2.2.2. In situ joist floor slab

This consists of beams completely built on site. These are
built analogically to concrete beams. Therefore, a base
reinforcement can be assigned to them using the option
Slabs > Base reinforcement. Upon creating or editing
an in situ floor slab, the following data must be indicated:

- [in situ joist floor slab]
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Fig. 7.8

* Reference. A description should be indicated here for
the type of slab.

e Form. Choose the type of form to use: concrete, terra-
cotta, etc. Possibility to create, copy, delete, etc. the dif-
ferent types of form. The forms are generated using the
library (for more information, consult the element Li-
brary manager).

* Compression layer thickness. Thickness of the com-
pression layer above the form.

* Rib spacing. Distance between joist axes.

7.1.2.2.3. Steel joist floor slab

This consists of rolled I-section joists. Upon creating or edi-
ting a slab composed of joists of this type, the following
data should be defined:
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* Reference (optional). To be introduced only when a dif-
ferent reference to that proposed by the program is to
be displayed, which is that of the section series + the
rib spacing.

* Rib spacing. The type of form is to be chosen:
concrete, terra-cotta, etc. as well as its properties (di-
mensions, weight, etc.). All form types can be created,
copied, deleted, etc. The forms are generated using the
library.

* Compression layer thickness. Thickness of the com-
pression layer above the form.

* Rib spacing. Distance between joist axes.

» Section series. The series of the section is selected but
not the exact section within the series. The advantage
here is that the program automatically calculates the re-
quired beam following the resistance criteria each time
the joists are simply supported between the supports
(the program automatically provides the slab a fixity
coefficient of 0, which cannot be modified).

7.1.2.2.4. Open web joist floor slab

This consists of simply supported steel truss joists. Upon
creating or editing a slab using this type of joist, the follo-
wing data should be entered:
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Reference (optional). To be introduced only when a dif-
ferent reference to that proposed by the program is to
be displayed, which is that of the number of sections of
the two chords, the section series and the rib spacing.

Open web joist type. Select the type of joist. Each of the
chords shall be composed of one or two identical sec-
tions depending on the selected type. The diagonals of
the truss will be a single section, belonging to the series
selected subsequently.

Section series. The selected section series should be
composed of rolled or laminated steel sections. In a si-
milar way as with steel joists, the series of the section is
selected but not the exact section.

Nominal depth of the truss. Distance from the top sur-
face of the chord to the bottom surface of the chord
(not the distance between chord axes).

Passage of the truss. The angles of the truss should be
between 30° and 60°.

Rib spacing. Distance between the joist axes.

Slab thickness. Thickness of the concrete layer (non-
contributing) above the top chord.
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It is possible to modify or consult the value of a torsional
stiffness reduction coefficient of a joist floor slab.

7.1.2.3. Waffle slabs

Slabs > Panel manager > Define panel > Waffle
slabs. Waffle slabs can be divided into two types: those
with a lost form or those with a removable form. When defi-
ning a new waffle slab, previously defined forms can be im-
ported from the library (will open automatically upon ente-
ring the option for the first time) or alternatively, defined by
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© Compasite slabs Name Mateiial Description
@ Walfle slabs {/af 2546 b 12 spacing 82| Concrele Wal 545 1b 1
© Flt lebs \Wal 3045 1b 12 sparing 82 | Concrete Wal 045 1b 1
© Mat foundations
O Awating definition
Waf 2545 rio 12 spacing 52
! 1
87 5
1 1
—iz
— w5
Filb lapout direction
(@) Parallel to a beam
O Two pass-hrough peints
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Option Job > General options > Torsional stiffness re-
duction coefficients of a joist floor slab.

CYPE
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Once a form type has been selected, this can be edited in
case the data provided needs modifying to adapt it to the
needs of the user. Additionally, the layout of the forms may
be viewed on screen by selecting the i icon from the Pa-
nel manager menu.
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When entering the panel, the user may choose to enter it
parallel to a beam or by means of two pass through points
(in case the are no beams in close proximity with the
sought layout).

Waffle slab panels defined in one group may be copied to
other panels in the same group. Similarly, once a base rein-
forcement has been defined, it may be assigned to the
waffle slabs of the group.
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7.1.2.3.1. Drop panels

The configuration options for drop panels can be located in
Slabs > Drop panels. A dialogue box appears displaying
the options (the amount of options available depending on
whether or not drop panels have been introduced or not).
By clicking on the Configuration of drop panel genera-
tion button, the following parameters can be defined:

Z Configuration of drop panel generation [2 ][]
Angle of vision degrees

span between columns

Mirimum lenoth heightof diop panel

Masimum length height of drop panel

Il length

Accept

Cancel

Fig. 7.15

Angle of vision. From the centre, for each column face,
the program sends a vision cone in the directions of the
grid. Each grid is established with the angle provided in this
option. If another column falls within the angle of vision, the
distance to this column will be taken as the design span
length used in the generation of the drop panel. If there are
various columns within the angle of vision, the program will
take the nearest one. If there are no columns in sight, the
minimum length will be assigned.

Infill length. The infill is measured from the column face to
the drop panel perimeter edge, and such length is calcula-
ted as a percentage of the distance between the column
considered and the nearest column within the angle of vi-
sion.

Minimum length. Minimum length from the column face to
drop panel perimeter edge with respect to the drop panel
depth, in case of there not being any other columns within
the angle of vision.

Maximum length. Maximum length from column face to
drop panel perimeter edge with respect to the drop panel
depth.



7.1.2.4. Hollow core slabs

Hollow core slabs may be imported from CYPE's library or
created by the user. Upon creating a new slab the program
will require an amount of data to be introduced. To aid the
user in its introduction, a book icon can be located in the
top right hand corner of the dialogue box, providing infor-
mation on what is to be defined.
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7.1.2.5. Composite slabs
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Composite slabs consist in a steel deck profile collabora-
ting with the concrete slab and with top and bottom reinfor-
cement. The steel deck profile can be used to work in one
of the following ways:

* Form deck. During the construction phase, the deck
alone resists its dead load, the weight of the fresh
concrete and the construction live loads. During the ser-
vice phase, it is only the reinforced concrete slab that
has a resisting function.

Some manufacturers propose various ways to position
the deck: ‘n’ or ‘u’, depending on the properties sought
by the user. ‘n’ represents the normal position whilst ‘u’
the inverse position. Once the composite slab has been
introduced on screen, a discontinuous line will be
drawn at the deck panel overlap axis, where the width is
that indicated on the data sheet.

* Composite deck. During the construction phase the
deck works as lost formwork. During the service phase,
the deck is considered to combine structurally with the
hardened concrete, acting as reinforcement in tension,
resisting the positive moments in the finished floor slab.
The deck is capable of transmitting shear stresses at its
interface with the concrete as long as a mechanical
connection is provided by deformations in the deck
(embossments).

The analysis and design of the steel deck are carried out
according to the code: UNE ENV 1994-1-1: June 1995-Eu-
rocode 4: Composite steel and concrete construction des-
ign. Part 1-1: General — common rules and rules for buil-
dings, which is the official version of the UNE ENV 1994-1-1
dated October 1992.

Composite slabs are applicable in structural projects in
which the applied loads are predominately static loads, in-
cluding industrial buildings where the slabs can be submit-
ted to mobile loads.

71



72

CYPECAD

The total thickness of a composite slab, the thickness of
the concrete on the ribs of the deck and the minimum
height of the shear studs on the deck (in the case of com-
posite beams) are limited.

1.1.3. Sloped slabs

Defining and assigning sloped and different horizontal
slabs on the same floor.

Firstly, all the elements of the floor should be introduced
with the same horizontal elevation. Having done this, the
various slopes or horizontal elevation changes can be assi-
gned to them.

This option is located in Groups > Sloped floor slabs/
El. Changes in the Beam Definition tab.

7.1.3.1. Sloped floor slabs/ El. Changes Window

The following fields can be found in the dialogue box:

* Name. Reference given to the defined plane. This field
can be edited. If a yellow arrow appears to the left of
the name, it represents that the plane in question has
been assigned to a floor.

e Colour. Displays the colour assigned to each plane to
recognise where they have been assigned on the floor.

* Data. Field in which the value of the elevation plane is
to be entered, in the case of horizontal planes, or where
the elevation values can be modified.

* Assign. Assigns the defined plane to panels defined in
the floor group. All those to which the plane is assigned
will adopt the colour of the new plane.
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7.1.3.2. Creation

An inclined plane can be defined in three different ways: 3
points with el. change, horizontal line with slope, and maxi-
mum slope.
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For each one, the definition can be done analytically (Edit)
or graphically on the floor (Define on floor). Once the
pane has been defined, it should be assigned to a pre-
viously defined slab. Using the Define on floor option, the
window will close and the floor to which the plane is to be
assigned will appear. The plane is then defined by graphi-
cally introducing the elevations relative to that of the floor at
the specified locations. Having a DXF template of the floor
on screen can prove to be a practical tool as it can aid in
snapping to beam axes, corners, beam edges, etc. to des-
ignate the point locations on the floor. In all cases, if beams
have been introduced, the mouse cursor will be displayed
as a red point when over a beam’s axis or edge, otherwise
it will be displayed in black.

Using the Edit option, the required data will have to be in-
troduced manually and the position of the points will be pla-
ced automatically. The program will position the elevation
changes graphically on the floor in the same way as with
the Define on floor option.



e 3 points with el. change. Select three points on the floor
and introduce the relative elevation (el. change) of each
with respect to the floor.

* Horizontal line with slope. Select two points on the floor
(the direction of the maximum slope will be perpendicu-
lar to the line joining the two points), and introduce a
single elevation for the two points as well as the slope.

*  Maximum slope. Two points indicating the maximum
slope. Introduce the elevation change of the first point
relative to that of the current floor and the slope.

7.1.3.3. Edit

Upon clicking on this option, the window closes and the
definition points appear on screen displaying the elevation
data. Another window also appears, displaying the introdu-
ced data analytically.

* Edit plane on floor. If the cursor is placed on a definition
point, it will be highlighted in yellow, indicating it can be
displaced. If it is placed on an elevation or slope text,
the value can be modified and the new value typed in.
Once this has been done, click on accept.

e Edit a slope analytically. The values can be modified in
the window. Having done so, click on accept.

7.1.3.4. Assign

Once the slope has been defined, it can be assigned to
previously introduced panels. After assigning a slope, a
blue arrow will appear on the panel indicating the direction
of the maximum slope in the downwards sense. The direc-
tion of the ribs of a panel should always be parallel or per-
pendicular to the maximum plane. If a plane is not defined
in this way, when it is assigned, the program will emit a war-
ning.
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7.1.3.5. Automatically assign a slope to beams

If a slope has been assigned to a beam and a panel exists
with another beam with a different slope, the program de-
tects this incongruence and displays the affected beams in
red. It is possible to then assign the slope of the adjacent
panel to the beams by simply clicking on them.

7.1.3.6. Advice on sloped panels

Preliminary concepts

To introduce a sloped slab, its horizontal projection should
first be drawn. This can be done on a higher group (to-
wards the top) or lower group (towards the bottom).

The user should have a clear image of the appearance of
the building to provide a precise definition of the floor
groups.

Below are some examples which should be taken into ac-
count when defining sloped planes.

Current cases

Case 1. There are no horizontal panels supported by the
beams defining the sloped panel. In this case, a group is
defined with the elevation of the small columns of the roof
and positive elevation changes are assigned to the inclined
planes.

|
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Fig. 7.19
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Case 2. There is a horizontal panel at one of the ends of
the inclined plane. In this case, the inclined plane cannot
be defined in the lower group and then assign positive ele-
vation changes as it would overlap the horizontal panel.

Fig. 7.20

Here, the horizontal panel has to be defined in the lower
group and then on the higher group, another horizontal
slab onto which the elevation changes will be assigned. All
the elevation changes in this higher floor will be negative.
The edge beams of the two groups are shared between
the two groups (common beam); the beam need only be
entered once, for the lower group, for example. Before mo-
ving up to the higher floor, edit the beams and make them
common with the higher group and they will automatically
appear in that group.
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Fig. 7.21

For more information, consult the option Beams/Walls >
Common beam > Create common beam.

CYPE

Case 3. Horizontal planes at either end of an inclined plane.
This can be the case of a ramp where common beams have
been used at its ends. An intermediate group between the
two horizontal groups should be defined to allow for the pre-
liminary horizontal introduction of the ramp. Once introdu-
ced, the defined slope can be assigned to the ramp.

Fig. 7.22

Case 4. There are beams that when projected vertically
cause overlaps to occur. If projected vertically downwards
on the floor group where the smallest roof column ends, a
beam or panel overlap arises. In this case, a floor group
must be defined at the elevation of each beam or panel
producing this overlap.

Fig. 7.23

Creation and introduction process of a sloped
slab

It is important not to proceed to the next stage without ha-
ving first completed the previous step. The following is a
summary of the process:



Define the group of floors, depending on which of the
previously described cases best describes what is to
be introduced. It is very important to draw the building
beforehand with all its elevations.

Introduce all the horizontal panels, except those that will
eventually be assigned a slope.
Assign any common beams, if any.

Introduce all the panels that will be assigned a slope. It
is advisable to use a DXF or DWG template or any
other template displaying the intersection lines of the
various sloped planes. Separation or transition beams
of these planes shall be entered with their axes adjus-
ted at the intersection line of the template.

Create all the sloped panels.
Assign the slope plane to the panels.

Other aspects to take into account

Horizontal beam projection. When a sloped plane is
assigned to a beam, the program vertically projects the
axis or the edge of the beam, depending on whether
the previous adjustment is to the axes or edge of the
beam. Once this projection has been carried out, the
width of the projected beam is drawn in such a way that
the top face of the beam is seen with a continuous line.
Therefore, a ridge beam, will always appear to have a
greater width whereas a valley beam will be narrower.

Beam rotation. If the user wishes for those beams with
a horizontal longitudinal axis, such as ridge beams, roof
edge beams etc., to rotate their transverse section so
to have the same angle as the adjacent panel, the
beams must be defined as flat beams. If they are defi-
ned as dropped beams, they will not rotate.

It may occur that the encounter between two sloped
planes may not coincide with the ridge or valley beam.
In this case, the beam will not rotate, even though it has
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been defined as a flat beam, and, additionally will have
enough depth to support both panels.

Limitations. Several limitations exist regarding the
used of sloped planes with walls:

- A sloped panel cannot be supported by a wall.
- A common beam cannot be created with the crown
of awall.

Drawings. Drawings can be obtained by clicking on:
File > Print > Job drawings > Floor plans. The va-
lue of the slope is drawn next to the elevation change
text at a point of the sloped plane. It is also possible to
draw a sketch of the floor. In the Others tab within the
Configure button, the Floor layout option is available
(only if there are sloped panels) where the size of the
sketch box can be indicated in which the columns,
beam axes and slope arrows are drawn.

Examples

Example 1

In the case of a roof with two slopes (mansard roof). An
overlap occurs if one of the edges of the roof is projec-
ted downwards towards the horizontal plane below it.
This example can seen in Case 1, explained previously.
Therefore, the slopes will have to be defined in the roof
group. The groups are defined as follows:

Fig. 7.24
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Fig. 7.25
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The beams which have been designated as common ; +0[00
beams can be seen in the group below the roof group. This o [ad] [ 50w [ oy o
has been done using the option Beams/Walls > Com- 7:‘2 —
mon beam > Create common beam whereby the beam = 8
has been selected to be common with the roof group. The ® 20loo
figure displays these beams with a dash-dot axis. ‘ &
. . -0.70
The common beams appear automatically in the roof i
group and so it is not necessary to redefine the beams. <= Ll o= [
. . . P 9
The sloped roof, even though it contains various slopes, : - :
can be defined in a single floor group. Once this has been Fig. 7.28
done, the remaining roof beams and panels can be intro-
duced. Since the sloping panels have been defined in the Layouts 3 and 4 are symmetrical to 1 and 2.
roof group, all the sloped panel elevations will be negative.
group pedp 9 Example 2
Observe layouts 1 and 2. This mansard roof contains two dormer windows, but

these are only taken into account to simplify the analy-
sis. The sloped roof is laterally supported by dropped
beams parallel to the fagade.
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A cantilever roof is not defined as a cantilever as such,
but is built on the horizontal floor below. The groups are
defined as follows:

= Edit floors PIX
Elevation of foundation plane m
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Fig. 7.30

The common beams are then assigned to the horizon-
tal and sloped panels. This is done using the Common
beam option where the roof is selected as the common
group. The axes of the beams are displayed with a
dash-dot line.

The common beams appear automatically in the roof
group, and so these beams do not have to be redefined.
The remaining roof beams and panels are inserted and
the line loads representing the loads of the mansard roof
and beams making up the attic are introduced.
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Fig. 7.31
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Since the sloping panels have been defined in the roof
group, all the sloped panel elevations will be negative.
Check to view the layout of the first panel. The second
panel is symmetrical.
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Fig. 7.33
Example 3

A ramp descending to a garage basement is to be in-
troduced.
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§
An intermediate group of floors between the founda- Fig. 7.36

tions and the first slab is created to build the ramp, for

example, halfway between both groups. Group 2 contains the ramp opening in the slab and the

In the Column definition tab, several independent co- common beam with group 1.
lumns are introduced to sustain the ramp. These co- o .

I [N -
lumns are to span between groups 0 and 1 (that of the

ramp). ::::E}:E

"2 BK

The ramp is introduced in group 1. This is defined using y :{i
a flat slab and flat beams spanning between columns. A o
A masonry wall is introduced at the bottom end of the N |
ramp. The top end will be defined as a common beam i—-

with the perimeter beam of the opening in group two.
Three panels are defined; two sloping and one horizon- g
tal for the curve. ;

= Edit floors

Elevalion of foundation plane. m

Narne: Height | Elevation
Floor 150 300
Ramp 150 150
000

’:| Remember:
R g Td e T - A sloped panel cannot be adjacent to a wall
- A common beam cannot be created using the crown beam of
a wall
- It is preferable that curves be defined on a horizontal plane

Fig. 7.35
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Example 4

Introduction of an access ramp between car park
floors.

An intermediate floor group is introduced for each ramp
between floors. This is defined with a flat slab and flat
beams spanning between columns. At the bottom end
of the ramp, a common beam is created with the beam
directly underneath it in the floor below. At the top end
of the ramp, a common beam will be created with the
beam above it.

Five floors are defined, three sloping and two horizontal
for the curves.

g et
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=
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The top group will contain the opening of the ramp as well
as the common beam with the group below.

Remember:

It is preferable that curves be defined on a horizontal plane.

7.1.4. Introduce openings

Within the Slabs menu, the Introduce opening option is
located, containing the options detailed below. For each of
the options, the Current beam dialogue box will open so
the user may select the type of beam to be introduced.

ntodu nale
Intraduce rectanaular opering with any andle

Fig. 7.41

* Introduce rectangular opening parallel to beam. A
beam parallel to one of the edges of the opening is to
be selected. To define the opening, select the points
where the two opposite internal corners will be located.

* Introduce rectangular opening with 0 angle. The
opening that will be introduced will have an angle of 0°.
To define it, select the points where the two opposite in-
ternal corners will be located.
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¢ Introduce rectangular opening matching the panel
angle. The two opposite internal corners of the ope-
ning are to be selected, bearing in mind that the angle
of the opening will be that of the ribs of the slab in
which it is located. If the panel where it is introduced is
empty, the new opening will be generated with its sides
parallel to the general axes.

¢ Introduce rectangular opening with any angle. In
this case, the user must select two points defining one
of the internal edges of the opening and then drag the
cursor to the point of the opposite internal edge.

7.1.5. Floor slab options

Slab options can be located within the menu: Job > Floor
slab options in the Beam Definition and Results tab.

Z Floor slab options.

Minimum lenaihs o top e in joist loo slabs
Minimum lengihs of (op reinl.n hollow core plales
Minirmum lenalhs of og reini_n composie sabs
p cove vith 3lab i
Fieduction coeffcient of flesural stifness of joistflzor slab
ond ot delleclion f nfinty - Consiuctive process for it slabs
Aiive deflerlion and total deflection al ity - Constucive piocess for hollow core siabs
Dieflection it in fisls
Deflection imis for hollow core plates
Defleclion fmis for composite slabs
Desian of Upen b oisls
Composite slab parameters duting crecuion

Desian of composte slabs

|||I

Fig. 7.42

e Active deflection of joist slabs. The default values are
different, this option is similar to that of concrete
beams.

* Total long term deflection of joist slabs. This option is
analogous to that of concrete beams.

e Shear in floor slabs of in-situ joists. This option only ap-
pears if the concrete analysis is to be done according
to the Spanish EHE code. The program will verify whe-
ther it is necessary or not to provide shear reinforce-
ment in accordance with the code. If it is necessary, if
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this option is activated, the EF formula is applied which
does not depend on the area of longitudinal steel in ten-
sion and considers that the shear resistance is a func-
tion of the concrete strength used. Therefore, this alter-
native is applicable based on what is stated in article 1
of EHE.

Design of open web joists. Here, three options appear
providing design alternatives:

- Design all sections equal
- Design chords equal
- Design sections individually

7.2. Slab analysis and results
7.2.1. Joist floor slabs
7.2.1.1. Views of joist floor slabs

These options are located in the menu: Joists > Views in
the Results tab.

F Joist views
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Shaw Shears(kof/m)

Moments and shears have an appled safety cosficient and = shown per metre length.
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| i |
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Labsling
Show hidden
[ Show bar bending detai
[] Show bar bending mark.
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Fig. 7.43

Show Moments/ Types

This option works in combination with Show forces for
all types of joists. If this last option is activated, the



bending moments (with the applied safety factor and
per metre length) are visible. On the contrary, the follo-
wing can be seen:

The type of joist in the case of prestressed and reinfor-
ced joists.

The section in the case of steel joists and open web
joists.

The diameter and length of the bottom reinforcement in
the case of in-situ joists.

Show Shears

This option works in combination with Show forces for
all types of joists. If this last option is activated, the
shear forces (with the applied safety factor and per me-
tre length) are visible. On the contrary the following can
be seen:

The type of truss in the case of prefabricated reinforced
joists.

The diameter and separation of the shear reinforcement
in the case of in-situ joists.

Bottom reinforcement bars of in-situ slabs

Allows to view the bottom reinforcement of in-situ slabs.
This option is not available if the option Show forces
for all types of joists is activated.

Show forces for all types of joists

If this option is activated, the positive bending moments
and shears appear next to each joist (as long as the
Show Moments/Types and Show Shears options are
activated).

Show grouped

If this option is activated, the forces/types of joists for
each group of identical joists are displayed.
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* Top reinforcement

- Show bar bending detail. Only for sloped slabs. A
bar bending detail is drawn next to the bar.

- Show bar bending mark. The point at which the bar
is to be bent is indicated by a small line perpendicu-
lar to the axis of the bar.

7.2.1.2. Match

This option can be found in the Joists menu in the Results
tab.

The joists are grouped in such a way that the following sta-
tement is confirmed:

(Maximum moment of the group — Minimum moment
of the group) < (%) x Maximum moment of the group

Where (%) is the percentage indicated by the user.

Once the joists that make up each group are known, the
program carries out the matching of the different combina-
tions of each one. The matching of the combinations is car-
ried out at each of the points at which the joist has been
discretised, according to what has been defined by the
user and the type of force:

* Bending Moments:

- Ifthe user has selected matching the bending moments
to the maximum moment, the program will take the
maximum value for each point from all the combina-
tions of each of the joists that make up the group.

- Ifthe user has selected matching the bending moments
to the average moment, the program will take the ave-
rage value for each point from all the combinations of
each of the joists that make up the group.
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e Shear:

The program will take the maximum shear value
amongst all the combinations for each joist making up
the group.

To match the top reinforcement, a fixed percentage diffe-
rence and a matching criteria (maximum or average) have
to be defined by the user. Once the parameters in the dia-
logue box have been defined and accepted, the program
compares the steel percentages of the top reinforcement of
the first joist with that of the adjacent joist. If the percentage
difference is less than that selected, both are matched to
the greater area of the two (in the case when this option is
selected), or the average of the two (in the other case). The
steel area obtained in this first step is then compared to
that of the next adjacent joist, and the process is repeated.
This is done until all the joists of the panel have been analy-
sed and for each individual panel of the job to obtain a
more even reinforcement distribution.

7.2.1.3. Errors

Joists containing deflection, shear or any other design error
are displayed in red. To know the exact error, click on
Joists > Errors then on the joist in question and the pro-
gram will indicate the error that has been encountered.

Possible joist errors include the following:

¢ Bottom reinforcement:

- Deflection limits. When the instantaneous, long term
or active deflection limit has been surpassed (due to
dead loading, live loading or assembly load). It is re-
commended the thickness of the slab be increased.

- Positive moment at joist support. Change the fixity

coefficient of the panel or study the continuity of the
bottom reinforcement.
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Insufficient floor slab depth to resist flexure. It is re-
commended the thickness of the panel be increa-
sed.

No joist has been found to cover the maximum po-
sitive moment in the case of prestressed or reinfor-
ced joists. It is recommended the thickness of the
panel be increased.

The width of the rib does not allow for the reinforce-
ment due to compatibility problems with the bar
spacing and cover. For in situ joists, the bottom rein-
forcement does not fit in the rib width. Solution: in-
crease the slab depth or increase the thickness of
the rib.

There are no sections in the series that do not fail for
this floor slab and form geometry. This occurs in
steel joists probably due to having introduced an
excessive rib spacing with respect to the width of
the form, in such a way that it is not possible to sup-
port it on the flanges of the section. An appropriate
rib spacing for the form must be placed or vice-
versa.

No section has been found in the series that does
not fail for the calculated forces. Applicable in the
case of steel joists and open web joists. In this
case, select a different section series.

Top reinforcement:

Insufficient section for negative moment. The com-
pressed zone does not resist the stresses produced
by the negative moment. Not even infilling will solve
this problem. The floor slab must be increased.
Excessive negative moment. The forces exceed the
maximum that can be resisted by the manufactu-
rer’s joist sheet. The value of the moment is shown.
Solution: increase the floor slab depth or place a
double joist.

Required top reinforcement area. The top reinforce-
ment has not been designed due to the excessive



steel area required at the joist support (the program
designs the top reinforcement in this area based on
the moment at the support, in other words at the in-
ternal edge of the supporting beam). It is recom-
mended the thickness of the slab be increased.

- Top reinforcement outside of table. Applicable in the
case of generic joist floor slabs and in situ
slabs.The negative reinforcement defined in the ta-
ble is not sufficient, but the program will calculate
the required reinforcement regardless. However, it is
recommended the floor slab depth be increased or
a double joist be placed instead of modifying the
reinforcement table.

- Infill greater than twice the depth. To avoid the bot-
tom reinforcement working in compression, since
the concrete is at its limit, an infill is provided, but
the program emits a warning when the infill exceeds
this length. Solution: increase the floor slab depth.

- Infill greater than 20% of the clear span. Same as
the previous case.

- Fixed or continuous ends in this type of joists are
not designed. Although steel joists are automati-
cally pinned at the edges, in the case of cantileve-
red joists, the program gives continuity to the inter-
ior panel to achieve local equilibrium. The negative
moment is not designed for.

- The calculated shear cannot be resisted. The calcu-
lated shear exceeds the capacity of the joist in the
sheet. Solution: increase the floor slab depth or
place a double joist.

7.2.1.4. Information

Click on the option Joists > Information then on the cho-
sen joist. The deflection and other information of the joist
will be displayed.
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7.2.1.5. Assign

Allows to modify the designed bottom reinforcement of the
joist. Upon clicking on the Select button, the window will
close and the properties can be assigned to the selected
joist. To assign, click on Assign followed by the first joist
and then the last. The selected joists will be displayed in

yellow.

Generic concrete joists. Allows to assign the bending
moment and the end shear forces to the selected joist
to, for example, to carry out a manual match of the mo-
ments and shears of the joists.

R
envelope M) | 0] mkatém
cope

[ 0] kgim
D| kgf/m

Fig. 7.44

Reinforced concrete joists. Allows to modify:

The type of joist within the series.

The shear reinforcement.

The partial forces. In three different ways: complete
length, length to be specified or by percentage
length. On screen and on drawings, these are al-
ways displayed as a percentage, regardless of the
way in which the reinforcement has been specified.

[ Assion ] [ seleot_] [ cancel ]

Fig. 7.45

Prestressed joists. Allows to change the type of joist
within the series.
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* In situ joists. Allows to change the bottom and shear
reinforcement. The length of the bars can be modified
as long as this modification does not imply that the bar
will extend past the external face of the beams. Up to
two longitudinal reinforcement bars can be specified.
In the case of shear reinforcement, the length of the bar
in the reinforced zone is converted into a number of
bars depending on their separation.
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Fig. 7.47

Cancel

e Steel joists. Allows to change the section within the
section series.
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Fig. 7.48

* Open web joists. Allows to change the section to one
within the selected series for the chords or diagonals.
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7.2.2. Flat and waffle slabs

When flat slabs or waffle slabs have been used in the struc-
ture, a note will appear having analysed the job emitting the
following warning: ‘The program does not automatically check
the deflection of waffle and flat slabs. For these floor slabs, the
values of the elastic deflection can be consulted between any
two points indicated by the user. The limits in accordance with
the code selected for the job should be consulted and esti-
mate the corresponding deflections.” See chapter 12. Con-
tour maps and deformed shape, for more information.

Additionally, if there are steel sections greater than those
introduced, a message will appear recommending the job
be recalculated.

7.2.2.1. Reinforcement introduction in flat and waffle
slabs without analysing

This option appears in the Analyse menu. Using this op-
tion, the program generates all the data required to intro-
duce, with the current geometry of the job, reinforcement in
flat slabs and waffle slabs without having to run a full analy-
sis. If the user proceeds with this option, all the reinforce-
ment of the job will be lost. Once the process has conclu-
ded, the reinforcement can be modified.



7.2.2.2. Flat/waffle slab options in the Results tab

Reinforcement views

Longitudinal [ Transverse
Botiom

OTep

Bending patiallengths
Bending poink mark
[]Add T4 and BA text
Punching and nomal shea rein.
Diameter
Flsiure fines
Diawings and Sereen Dptions

Fig. 7.50

- Bar bending details. Only for sloped slabs. A ben-
ding diagram is drawn with the bar.

- Bending partial lengths. Only for sloped slabs. The
lengths of the bar on either side of the bending
point are detailed.

- Bending point mark. Only for sloped slabs. The
bend point is marked with a line perpendicular to
the bar axis.

- Add TA. and B.A. text. These initials are added (top
and bottom additional) next to the corresponding
reinforcement.

- Flexure lines. Flexure lines that have been introdu-
ced are visible using the option Flat/Waffle Slabs
> Modify reinforcement > Define flexure lines.
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Modify reinforcement

2 Modify reinforcement

OTop
© Botiom
[IKeep reinforcement vierr

@ Longtudinal
O Transveiss

Modify diameter/spacing. In the window that ap-
pears, select Table and accept. A table will appear dis-
playing all the reinforcement combination packets defi-
ned within the table. A reinforcement package can be
selected and then assigned to the slabs. The contents
of the table may also be modified.

= Modify diameters/spacing

() Longitudinal

OTop

© Transverse © Bottom

Mat foundations | Normal slabs [waffle slabs|

©1 Diameter Spacing
@2 Diameters : +
O Table Configure table

Fig. 7.52

It is not necessary to close the reinforcement window
whilst the modifications are being carried out, providing
a more comfortable and faster reinforcement solution.

Undo group. Bar grouping can be undone by clicking
on the bar group. Upon doing this, all the bars belon-
ging to the group are displayed.

Keep reinforcement view. This option causes the rein-
forcement activated in the Flat/Waffle slabs > Reinfor-
cement views menu to be visible and appear together
with the reinforcement selected to be modified. This
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way, for example, the bottom longitudinal reinforcement
can be seen whilst the top longitudinal reinforcement
can be modified.

* Save reinforcement copy of all groups

Using this option, a copy of the reinforcement of all the
groups can be saved. This is useful, for example, when
an unforeseen opening in the slab has to be introduced
and the user does not wish for the previously obtained
reinforcement to be lost. In this case, the reinforcement
must first be saved, the opening introduced, and then,
restore the reinforcement.

* Recover reinforcement copy of all groups

This option allows the user to recover reinforcement co-
pied using the option Save reinforcement copy of all
groups. Note that the reinforcement is only restored in
those areas where no geometrical changes have oc-
curred. The reinforcement is cut at the edge of new
openings, however anchorage hooks are not provided.

* Copy reinforcement from another group

Copies the reinforcement from one group of floors to
another. The user must first be located in the destina-
tion group. If the destination floor has a different geo-
metry to the master floor, the reinforcement shall only
be copied in the areas in which there is slab. The rein-
forcement is cut at the edge of new openings, but the
hooks are not provided. The angle and insertion point
of the grid must coincide. For this reason, it is recom-
mended that when defining a group of floors, to always
copy the group directly below it. Do not forget to check
the bars that have been cut: provide hooks, etc.

7.2.2.3. Add additional shear reinforcement around
drop panels

The new option Add additional shear reinforcement
around drop panels (Results tab, Flat/Waffle slabs >
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Modify reinforcement > Punching shear reinforce-
ment > Add additional shear reinforcement around
drop panels) allows for groups of shear reinforcement
bars to be added in the ribs reaching a drop panel.

Mo diamele sinolz ba.
HodiFy diameter aroup
D

il X

Fig. 7.53

When this option is selected, a dialogue box will appear in
which the number, diameter and spacing of the bars are to
be introduced.

Z Add additional shear reinforcement around drop panets  [X]

Fig. 7.54

Having accepted the dialogue, the drop panel over which
the mouse cursor is placed will darken. Having made the
selection using the left mouse button, the chosen reinforce-
ment will be placed in the ribs surrounding the drop panel.
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The new bars will be added even if there are already shear
bars present in the ribs reaching the drop panel. If you wish
to substitute the existing bars for other bars, these must
first be deleted. To delete the existing reinforcement, use
the following option:

* Delete punching shear using a capture window

The option Delete group (Results tab, Flat/Waffle
slabs > Modify reinforcement > Punching shear
reinforcement) allows to delete the punching shear
reinforcement groups in flat, solid and waffle slabs one
by one or several at once by means of a capture window.

CYPE
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7.2.3. Hollow core slabs
7.2.3.1. Hollow core slab views

Reference.
[Lengh
[ Length chafered plates

Labeling

atal number of bars in group

* Show bar bending detail. Only applicable to sloped
panels; the program draws a bending detail next to the
bar.

* Show bar bending mark. Only applicable to sloped
panels; the point at which the bar is bent is marked with
a dash perpendicular to the axis of the bar.

7.2.3.2. Hollow core plates catalogue

The program contains a manufacturer catalogue with pro-
perty data sheets of the hollow core plates. A table summa-
rising the properties is displayed in the job data report.

7.2.4. Composite slabs
7.2.4.1. Composite slab design

The design and analysis process is carried out in two
stages:

a) Construction phase

* To calculate the resistance of the profiled steel deck,
the following loads are taken into account: the weight of
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b)

the concrete, weight of the deck, and the construction
loads. The construction loads represent the weight of
the workmen and equipment and any other loading that
may arise during the construction phase.

To calculate the deflection, the construction loads are
not taken into account.

A fixity coefficient of O between the panel and its sur-
rounding beams is considered internally (simply sup-
ported).

An option is available to design the deck in case an ulti-
mate limit state or deflection limit is not verified or to
calculate the spacing of the shoring without having to
design the profiled deck.

Service phase

In the service phase, the profiled steel deck has suppo-
sedly been designed in the preceding phase.

The program assigns a fixity coefficient of 0 to all the
panels by default. Therefore with this load distribution
on the steel beams supporting the panel, no positive
moments arise in the intermediate supports. Once the
first analysis has concluded and the beams have been
designed, the user can modify the fixity coefficient (bet-
ween 0 and 1) and re-launch the analysis. If the user
assigns a fixity coefficient other than 0, there can be
two possible outcomes:

1. In the previous phase, a slab was designed which
did not require shoring and a deck verified all the
checks. In this case, the panel must only be analy-
sed with the additional load to be applied after the
construction phase, composed of dead and live
loads, since the steel deck supports the self weight
of the slab.

The way in which the program can take into ac-
count, in an approximate manner, only these loads

CYPE

is by applying fixity coefficients, which the program
calculates and apples internally to adjacent panels.
As a guideline, the value of the fixity coefficient to
assign to the panels depends on the ratio between
the self weight of the slab and the total load, suppo-
sing the load distribution is uniform. The value of the
fixity coefficient would be:

Fixity coeff. = User’s fixity coeff x (1- (slab self weight
/ total load)).

2. In the previous phase, a slab requiring shoring was
obtained. In this case the program considers the to-
tal load in the service phase (permanent load + sur-
charge)

There is an option available allowing the user to optio-
nally design the deck. The bottom reinforcement can
also be designed regardless of whether the deck has
been designed or not, or whether a suitable decking
profile has been found within those available. Either
way, if bottom reinforcement is used the collaborating
role of the deck is ignored.

Whenever it is necessary to place reinforcement within
the depth of the concrete slab, at least one bar per rib
will be laid.

The resistance of a composite slab will be sufficient to sup-
port the design loads and assure that no failure limits are
reached. Failure methods include:

Critical section I: Flexure: design value of the ultimate
bending moment at mid-span. This section can be criti-
cal if there is a complete connection at the interface bet-
ween the deck and the concrete.

Critical section II: Longitudinal shear: the resistance
of the connection is decisive. The design value of the ul-
timate bending moment in Section | cannot be reached.
This situation is defined as a partial connection.



e Critical section Ill: Vertical shear and punching shear:
design value of the ultimate shear force next to the sup-
port. This section will be critical only in special cases,
for example, in the case of slabs with a large depth and
small spans and relatively large loads.

The design value of a section’s bending moment resis-
tance is established using the plastic moment theory of a
section with a complete connection.

To obtain the effective area of the steel deck, the deck is
assumed to be smooth and uniform. This is the value indi-
cated in the properties sheet of the deck and validated by
the user.

The program calculates the design value of the resisted
positive moment of a composite slab depending on whe-
ther the neutral axis is situated above or within the steel
deck.

To calculate the longitudinal shear force, the design value
of the ultimate shear force, which is , partly, a function of
the 'm-k’ coefficients, provided by the manufacturers of the
deck. This analysis is that which corresponds to slabs wi-
thout an end anchorage, i.e., shear studs on a composite
beam.

The design value of the resistant shear force of a compo-
site slab is found.

Punching shear is not analysed when concentrated loads
are applied.

Fissures in areas of negative moment are not analysed.

The Branson method is used to calculate the deflections,
as both the top and bottom reinforcements (be it the deck
or reinforcement) are known.

As indicated previously, the program checks and carries
out the design so that the deflection limits defined for the
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construction phase are not overcome. This is done by in-
creasing the thickness of the deck or by shoring. In the ser-
vice phase, only the deflection is checked, CYPECAD does
not design the deck, and so, in this way, the deflection li-
mits defined for the service phase are complied with as
what avoids overcoming the limits is increasing the total
depth of the slab.

The specific reinforcement tables for top and bottom rein-
forcement are created. These can be accessed by clicking
on the bar options within the General data window in the
Job menu.

Within the menu Job > Floor slab options, there various
specific composite slab options similar to those of joist floor
slabs:

*  Minimum ratios of top reinforcement
slabs.

in composite

2 Minimum ratios of top reinf. in composite slabs (2 (%]
The top rinforcement at the ends of any panel will be able to

ent oreater than or equalto | 0.25 M1 where Mf the:

maximiam postive moment of the width of the panel considered.

[JSave as defaul setings

Fig. 7.59

e Minimum lengths of top reinforcement in composite
slabs.

Z Minimum lengths of top reinf. in composite slabs

Overhang

i || men |

\
[SRET s020La | soisL sl sosw
=

— — i
} s0m0Le

— .

Ciick with the cursor on the coefficient to modiy (1maer o)

[ hccept

Fig. 7.60

» Deflection coefficients - active deflection and total long
term deflection for composite slabs.
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e Deflection limits for composite slabs.

Z Deflection limits for com posite slabs

Instantaneous
Instantaneous

[JDeadload Live load O Total
Desd load Live loadd Total

) )
B[ O v[m- o - [
= Byl =

Total Deflection at Lang Term [Z] Active Deflection
Totdl Deflection af Long Tem Active Defleciion
@ | () | o
L/ 500] + [ 1.000] em L/ [1000] + [ 0500 em
L ]
[5ave as defauit settings
Defaul sellings
Fig .7.62

e Composite slab parameters during execution. The follo-
wing options are available:

= Composite slab parameters during execution ][]

Urifarmalive laad 0.076] Ton/vé
Ship five load 0.153] Ton/n?

Length of the stip five load
Dead oad factor

Live load factor
Deck res
Absolute deflection fimit
Relative deflection limit

Relative defisction lmit ponding L/

[ Save as default sattings

Fig. 7.63
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Uniform live load. The construction loads repre-
sent the weight of the workers and concrete equip-
ment, and take into account any impact or vibration
that may occur during construction. Over any rib,
and in a length of 3 m (or the span of the floor slab if
smaller), a load of 0.150 t/m2 is added to the weight
of the concrete (with the corresponding extra thick-
ness of concrete if ponding occurs), which repre-
sents the typical construction load and possible ex-
tra thickness (local accumulation). This load is pla-
ced at midspan to produce the maximum bending
moment, since the bay is simply supported during
construction. Over the rest of the rib, a typical load
of 0.075 t/m2 is added to the weight of the concrete.
Dead and Live load factors. The partial safety fac-
tors for loads in building structures are: 1.35 for per-
manent loads and 1.50 for variable loads.

Deck resistance safety factor. The partial safety
factor for the resistance of the ribbed deck must be
1.10 for the construction phase. Even if this coeffi-
cient is modified, the program will continue to apply
avalue of 1.10 in the construction phase.

Absolute deflection limit. Maximum deflection of
the deck its dead weight and the weight of the fresh
concrete (with the corresponding extra thickness of
concrete if ponding occurs). The program checks
and designs so that these deflection limits defined
for the construction phase are not exceeded, in-
creasing the deck thickness or placing shoring. In
the service phase, the program only checks deflec-
tion; it does not design the deck to meet these de-
flection limits, since this problem is solved by in-
creasing the total floor slab depth.

Relative deflection limit ponding. Maximum rela-
tive deflection of the deck under its self weight and
the weight of the fresh concrete. If this limit, or the
‘Absolute deflection limit’, is exceeded, the program
recalculates the concrete weight, adding to the
thickness the deflection obtained multiplied by 0.7.



Design of composite slabs. The following options are
available:

Fig. 7.64

Composite slabs (in construction phase). This
option refers to the analysis of the deck in the
construction phase, when it supports the load of
fresh concrete plus the execution live load by itself.
Select a section that will not require shoring in
the construction phase. If the option is not activa-
ted, the program does not design the deck in the
construction phase. If the deck placed by the user
does not meet an ultimate limit or service state, the
distance between shoring is calculated so that the
deck works. If the option is activated, the program
will design the deck in the construction phase. If the
deck placed by the user does not meet an ultimate
limit or service state, a deck that does will be selec-
ted. If the program cannot find a deck that works,
the deck placed by the user will be kept and the
distance between shoring will be calculated.
Composite floor deck slabs. These options refer
to the analysis of a contributing deck, in which it
combines with the concrete to form a composite
deck:

Keep the selected deck and provide additional
reinforcement bars if it fails. The program
checks the deck resulting from the construction
phase. If it fails, the necessary bottom reinforce-
ment is designed.
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Design the thickness of the deck. The program
checks the deck resulting from the construction
phase. If it fails, the program looks in the series for a
deck with sufficient thickness. If the option: If the
maximum section fails, provide additional rein-
forcement bars is activated, in case no valid thick-
ness is found in the series, the necessary positive
reinforcement is designed, keeping the deck resul-
ting from the construction phase. If the option is not
activated and no valid thickness is found in the se-
ries, a warning is emitted of the failure with the
Composite slabs > Errors option.

7.2.4.2. Composite slab results

Views. Using this option, the data for the top and bot-
tom reinforcement can be configured on screen, as
well as the labels that will appear on screen and in the
drawings. Note that the bottom reinforcement is laid out
by rib, and the top reinforcement is distributed uniformly
over the whole width.

Labeling
[ Total number of bars in group

1262002 104 310620(155) 120202100 B10520(165)

»

-

[t
Fig. 7.65

Errors. If there is an error in any section of the compo-
site slab, it is shown in red. To view the error message,
click on the marked section. A window is also available
with two buttons (Previous and Next) to sequentially
consult the panel errors.
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- Errar in execution phase!
Maximurm clear span of panel = 2.89524 m.
The thickness ofthe deck is not sufficient to
awoid shoring
Mayimum distance between shares= 2 m.

Fig. 7.66

Information. The following information appears:

Name of the manufacturer, type of deck and total depth
of the slab.

If, having analysed, the panel requires shoring in its
construction phase, their maximum separation is indi-
cated.

The design span for the construction phase (if shoring
is required, this will be the shoring separation).

The deflection in the construction phase.

The total span in service phase (distance between sup-
ports).

Deflection in service phase. If this is too large, it is dis-
played in red. Recall that the program designs during
the construction phase so that the deflection limits and
strength of the deck are not exceeded (increasing
thickness of the deck or providing shoring), but in the
service phase, the deflection problem can only be sol-
ved by increasing the depth of the slab.

HLM-60/220, 1.20mm, 15.0 cr
Requires sharing every 2.50 m
Caonstruction deflection:

Span: 2480 m

Instantaneous: 0.768cm (L326)
Senice deflections: Span (secanf)
Total span..; 3.76m

Tot. L term: 1.311cm (L287)
Active.....:0.858cm (LI433)

Fig. 7.67

Assign deck (bottom reinforcement). Allows for a type
of selected deck to be assigned to one or various pa-
nels to, for example, carry out a manual match once
the job has been analysed.

3 Assign deck
OFamdeck  ©iComposite deck

[z o] e v @ 2 0 -

Fig. 7.68

Assign reinforcement (bottom reinforcement). Allows
for bottom reinforcement to be assigned to one or more
ribs to, for example, manually match or make the rein-
forcement uniform, once the job has been analysed.

F Assign bottom e n

p— ]

Leftstraight length (a)
Left hook (5]

o

o

Right shaight length (2] em

[] Right hack [d] | E

[ Fist adkditional reinforcement (2] z
[Second sddtionl efercemert) | | [Cenag]

a c

i rﬂ —_— . | E

Fig. 7.69

Modify position (bottom reinforcement). The represen-
tation of the reinforcement of a slab width can be mo-
ved to another point within the same width. This can be
useful when the reinforcement label interferes with ano-
ther text.

Delete reinforcement (bottom reinforcement). Deletes
bottom reinforcement.

Modify (top reinforcement). This option allows to
change the spacing, diameter and length of bars. Rein-
forcement layers or groups can also be added or remo-
ved.

Once the bars to be modified have been selected, a
window opens indicating the different values depending
on the properties of the selected top reinforcement.

The lengths of the bars anchored as straight bars are
measured from the axis of the nearest beam. The
lengths of the bars with a hook anchorage indicate the
length from the bending point.



rrent reinforcement

860425

260720

88c/30
B60/30+850/30
860415

880425
B60/25+050/25
B6c/125
880720
080/30+85:/30
210c/30

Introduce (top reinforcement). Using
this option, the Current reinforce- |2~

ment window will open. If it does not,  |aw 2
click on the right mouse button and it
will appear. The button Deflt. Lgths. Fig. 7.70
Allows for the lengths of the bars to
be introduced to be defined. Having
selected the reinforcement and ac-
cepted the dialogue box, select the
initial reinforcement introduction point
on the panel and drag to the final point.

Assign (top reinforcement). Assigns
the type of selected top reinforcement
to one or more panels.

Default lengths E‘

[isftend | g| om
[ARightend | 17| om

Hook | 20) om

Fig. 7.71

Delete (top reinforcement). Deletes the selected top
reinforcement.

Modify position (top reinforcement). Allows to move
the representation of the reinforcement of a slab width
to another point within the same width. This can be use-
ful when the reinforcement label interferes with another
text.

Panel data. This option is exactly the same as the Pa-
nel data option in the Beam Definition tab.

2 Composite slab data (B[]
EUROMODULA4 posifon u, 0.75mm. 15.0 cm Parel 1
EUROMODULAA posiion u
EURDPERFIL - HAIROMVILLE
Depih: 44 mm
Section: 0. 75mm
i =T [ Surface weight 7.67 ka/t
Panel vidth: 560 mm
Moment of nerfa: 31.16 crd/m

Top wid: 53 mm & ey 10
Botiom wicth: 71 mm CElamr EilD
Tupe of lteral overlap: Top
Yield stength: 3261.98 kalver

T

o

5]

[ e

pudtE A A
71
Plane 1 Firty coef.
Minimum moments (without Code ohecks)

S | Esteriornegative Interir negative | Posiive | &
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Fig. 7.72
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7.2.5. Force diagrams

In the Envelopes menu from the Results tab, the options
Forces in joists, Forces in hollow core plates and For-
ces in composite slabs. These options allow for the force
envelopes (Moment, Shear and Torsion), loadcases or
combinations to be consulted.

If the Loadcase or Combination option is selected, a
scrolling menu appears from which the desired loadcase or
combination can be selected. If a dynamic earthquake
loadcase is selected, another scrolling menu will appear
from which the Vibration modes of the structure can be
selected.

Having accepted the dialogue box, by clicking with the left
mouse button on the beam alignments, joists, hollow core
slabs or composite slabs, the forces or force diagrams can
be consulted.

7.3. Drawings and Reports
7.3.1. Composite slabs
7.3.1.1. Reports

The following composite slab reports may be obtained:

Forces in composite slabs

X

2Iob data recort

Composite slab takeoff

in the snalysis
Foundation teport

Forces i bears

Composite slab reinforcement e
takeoff

i
C
C
C

mposie slabs

Beom tokeoll
Composts slah lakeol
Composte siab e skeall
( Fabication tag fit )
[ file )
( Slb reinforcement report )

i node: el

Job tokealfs
Forces and reinforcement of columns. shear walls and walls
=

=
Horzortal wind loads

Stairs
Fie resistance check,

Fig. 7.73
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2 Composite slab takeoff

[&. Page preview 42 Setup <55 Pint @ Find [£2) Expont-

7.3.2. Joist floor slabhs

Composite slab takeoff

Job name: structure Date:02/10/09

Example

Note 1: the indicated surface is approximate. It is measured between beam axes. The bearing lengths and overlaps must be

taken into account to obtain the real values
Note 2: the value indicated for shores is the maximum distance between them

Units system used

Clear span, width and maximum distance between shores: m.
Surface: m?2

Roof

HLM-60/220, 1.20mm, 15.0 cm
[Panel|Shape|Clear span| Width |Surface|Shores|
min. [max.|min. Jmax|
Irreg. |[0.00] 3.97|0.00[5.78] 22.39] 2.50)

c

0
]

7.3.2.1. Report of forces in joist floor slabs

Draws the moment, shear and torsion envelopes of
any joist alignment. As well as the force envelope
drawn in red, a diagram of the floor group and the joist
in question are provided for each floor group.

7.3.2.2. Joist floor takeoff

The joist reinforcement weight and takeoff per metre

v

Fig. 7.74

The slab data may be viewed in the Job data report and
the material quantities in the Job takeoff.

7.3.1.2. Drawings

Within the configure option of the Floor plan, a tab label-
led composite slabs can be selected and within which all
the elements relative to the composite slabs can be found.

‘Cotumns | Beams| Welk| Panels | Reinf. one-wey| Reint. sabs| Hol-Core slab| Compost sl [|14 ]
Ling of lateral splicing between pansls Fen:
s Pen

[ Series reference

Reference for the seies seation

Bottom reiforement bars Fen
Drawing of boltom reinforcement Size:

Floor slab properties table

Top reinforcement

Mtae er Nomal ||
ltiecqulrent  por [T | DI0sbuon sz [smat 9]

Drawing of reinf. [/] Total number of bars
End length Size, Hooks Size:
Diameter and spacing Size

[ Detail of bar bends

[ Mark of bar bends

Dimension: | Certimelers without decimal place | ¥ S

Fig. 7.7
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length (including fabrication loss) can be obtained. The
top, bottom and shear reinforcement in the case of insitu
joists is measured (regarding the shear force, the total
length or the omega shaped reinforcement is provided).

7.3.3. Sloped panels

The drawings are obtained via the following route: File >
Print > Job drawings > Floor plans.

The value of the tangent of the slope is attached to the ele-
vation text on the inclined slope. A diagram of the floor can
also be provided. Within the Others tab in the Drawing
configuration option, the option Floor layout can be
found (only available if there are sloped slabs) where the
size of the diagram in which the columns, beam axes and
slope arrows are displayed can be established.



8.1. General information

The Stairs module analyses and designs the reinforcement
of stair slabs as isolated elements of the structure. Depen-
ding on the geometry, the type and the layout of the sup-
ports and the applied gravitational loads, the program esta-
blishes the reactions on the main structure which are trans-
mitted as line and/or surface loads as dead and live loads.

The program considers the staircase to be composed of
spans between floors containing landings of the following

Straight flight

Two straight flights with half turn landing

Three straight flights with quarter turn landings

Two straight flights with full turn landing

Two consecutive flights with intermediate landing

‘n’ straight flights with half turn landings

‘n’ straight flights with quarter turn landings

WA [ ] T 7] T
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The program interprets the “staircase” as the group of
stairs spanning between floors defining the vertical circula-
tion of a specific area of the building. The “flight” is the incli-
ned part of a stair formed by a continuous succession of
steps covering the elevation change between two horizon-
tal planes.

The intermediate landing is the intermediate horizontal
plane between two consecutive flights.

8.2. Location of Stairs module

The options relative to stairs are located in the Stairs floa-
ting menu, accessed by clicking on Job > Stairs in the
Beam Definition tab.

Stairs =5

PSS XEE 7 0
Fig. 8.1

These allow the user to:

4 Create a new staircase
s¢ Edit existing staircases
& Delete staircases

# Move a staircase

% Rotate a staircase

# View reinforcement details of all the spans of a stair-
case

@ View forces and displacements using contour diagrams
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8.3. Data introduction in the Stairs module
8.3.1. Create a new staircase

By clicking on the % icon from the Stairs floating menu,
the New Staircase dialogue box appears.

Tread () n
Riser [ n

Rota: © Left O Right

ggf

Loads
Steps: O Poured with concrete slab

@u:
Hondras (85) | 0300] Tonvm
Floor Ton/nt
Tonii?

;Aﬁ

Live load

The window contains two tabs. In the Staircase data tab,
the common properties of the staircase assembly can be
defined and in the Spans tab, the properties of each span
between floors.

The program considers the new staircase to start at the
current group, the name of which appears in the top right
hand corner of the dialogue box.

8.3.1.1. Staircase common data

In the Staircase data tab, the geometric properties and
loads of a new staircase are defined.

These properties are common to all the spans belonging to
the staircase. If the case arises that part of a staircase
contains particular data or possesses different values (dif-
ferent loading, for example), then it must be introduced as
two separate staircases.

CYPE

Geometric properties

e Width
The width of the stair or length of the risers.
e Tread and Riser

The tread is the width of the step measure on plan and
the riser the vertical distance between two consecutive
treads (height of the step).

* Rotation

Left or Right may be selected depending on the rota-
tion direction the person takes when going up the stair.

* Layout of last step

The last step of an ascending flight can have one of two
different layouts:

;ﬁ

The intermediate landing or landing form the
last step.

The last step is situated on the inclined slab.

;Aﬁ

Loads

* Steps
The step construction method (Poured with concrete
slab or Using bricks). This information affects the cal-
culation of the dead loads applied to the stair and when
measuring the quantity of concrete used for its
construction.

¢ Handrail, floor and live loading

The required weight of the handrails is the total weight,
therefore the user has to introduce the data taking into
account if there are one or two handrails.



8.3.1.2. Staircase flight data

The flights of the staircase are the panels that join one floor
with another and can contain one or more spans. The pro-
perties defined for the flights can be different from each
other (slab thickness, initial elevation, layout, number of
steps etc.).

In the program, the flights of a staircase are defined by se-
lecting the Spans tab in the New staircase window. Ha-
ving selected the tab, the following window will appear:

Accept [[Coppiton ]
Fig. 8.3

In this window, flights may be attached by clicking on the cor-
responding icon, which will open the Flights dialogue box:

P
Equal cansecuive fights

Tree ARG
Ra@La 0@

Bcoept
Fig. 8.4
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New flight types may be added by choosing amongst
those predefined by the program from the Type scrolling
menu or, alternatively, a new flight can be created by
clicking on the icon. Upon clicking on this icon, a new
window Create [Stair types] window appears in which the
properties of the new type are defined.

The group of types forms part of the job library, and there-
fore a type of flight can be used more than once in a stair-
case and in more than one staircase of the job.

The program also allows for staircases that have been defi-
ned in one job to be used in another using the library ma-
nager, which allows for types to be imported and exported.

In the Create [Stair types] dialogue box, the following
data is specified:

* Reference of the stair type
Identification of the defined flight
* Slab depth

The depth of the slab can be proposed by the program
or set by the user.

For the program to be able to pre-design the depth of
the slab, do not activate the Slab depth box; the pro-
gram will then assign a depth whose value is 1/30 of the
true maximum span between supports.

When the Slab depth box is activated, the user has to
introduce the value for the depth of the stair slab.

* Start level difference

It is possible to indicate an elevation change (greater or
equal to 10 cm) at the start of each staircase flight due
to the eventual depth of the slab.

An example of the where this value can be applied, is in
the case of a staircase starting at the foundations and
must cross a raised floor slab or screed.
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Initial steps built on floor

If there are steps built on the floor at the start of a span
of stairs, the number of steps must be indicated. Once
the stair has been calculated, the program applies a
uniform surface reaction to the main structure corres-
ponding to the mean load of the steps built on the floor
and introduces it as a dead load. The program does
not generate the live load that may occur in the area ta-
ken up by the built steps as this element is located on a
structural element (for example, a slab) that already has
a live load applied to it.

Span and landing layout
Select one of the types to be introduced.

Number of steps

Depending on the type of stair that has been selected,
the program will ask for the number of steps of each
slab making up the flight.

Stairwell width
This is only required if there are half turn landings.

Steps built on intermediate landing
If there are any, the number of steps is required.

Intermediate landing supports
Intermediate landings can be supported or free.

If supported, the location of the supports must be spe-
cified: Front, Lateral, Both

Type and width of support. The program allows the
user to choose amongst the following supports:

- Hanging bar: these are bars that hold the edge of
the landing by means of a structural element
(usually a beam) situated on the floor above the lan-
ding. The program requires the width to be able to
consider the weight of the brick wall situated bet-
ween the landing and the floor above.

CYPE

Masonry wall (*)
Concrete wall (*)

(*) Its load is applied on the structural element situated
under the supported edge of the landing on the floor below.
The self weight is taken as the load of a wall of a given
width and of height equal to the level difference between
the intermediate landing and the floor below. A specific
weight of 15.70 kN/m3 is taken for the case of a masonry
wall and of 24.53 kN/m83 for the case of a concrete wall. If
there were to be a wall spanning between the intermediate
landing and the floor above, or any other type of partition or
external wall, the user must apply the line load on the floor
below corresponding to the load of the aforementioned ele-
ment.

- Connectors: these are shear connectors joining
the intermediate landings to structural elements
such as a beam or wall, to which the end reaction is
transmitted.

Having accepted the Create [Stair types] dialogue box,
the program returns to the Flight window where the num-
ber of Equal consecutive flights is required, that is, the
number of consecutive floors of the staircase that contains
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Fig. 8.6

Once these values have been defined, the program returns
to the New staircase window, which will display the new
flight that has been defined.
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Fig. 8.7

Within this window, the number of consecutive equal flights
can be defined.

Any number of flights can be defined following the same
procedure. Additionally, a new flight can be defined by co-
pying the data of a previously defined flight using the
icon at the top of the list.
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Fig. 8.8

In section 8.3.1.4. Tools to facilitate staircase and flight
definition, there are several interesting indications which
may result useful when defining new staircases and flights.

8.3.1.3. Introduction of the staircase in the job

Once all the data (common and specific to each flight) of
the staircase has been defined, all that is required is to po-
sition the staircase on the current floor.

To introduce the staircase, click on Accept in the New
staircase dialogue box. The program will display the cur-
rent floor on screen and will draw the first flight of the stair-
case to be introduced next to the mouse cursor.
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Fig. 8.9
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The staircase moves with the cursor and will remain at a
fixed position upon clicking on the left mouse button. To
help situate the start of the staircase, object snaps can be
used with a DXF or DWG template.

PECAD\structure. c3e]
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Fig. 8.10

Having positioned the start of the staircase with the left
mouse button, the staircase rotates around the selected
point.
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Fig. 8.11
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Upon clicking, once again, on the left mouse button, at
another point that will define its direction on the floor, the
staircase will be introduced.
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Fig. 8.12

Object snaps to an imported DXF or DWG template or in-
troduction using the orthogonal mode, are very helpful tools
when introducing the staircase.

Once the staircase has been introduced, the program al-
lows for new staircases to be introduced identical to that
previously introduced, whose references are numbered
consecutively. Click on the right mouse button to finish in-
troducing the staircases.

If a geometric error arises when introducing the staircase,
the program will display an error message on screen.

SU\.u:lura\ end suppoits have not been introduced for stair ‘Flight 1!, stuated between levels 1,500
‘ou may eonlinue inlroducing the siair nucleus but it cannot be designed uniilthe
et e e

Fig. 8.13

The user can visualise the staircases introduced in the job
using the 3D view ( Groups > Building 3D View or Floor
3D view), allowing the user to check the data introduction,
shape, if there is any interference with surrounding ele-
ments, etc.



8.3.1.4. Tools to facilitate staircase and flight defini-
tion

Copy staircase

There are structures which contain the same or similar
staircases, therefore, it is very useful to be able to use the
data of an already introduced staircase to create a new ele-
ment.

For this reason, CYPECAD retains the data of the last intro-
duced staircase whilst another job is not selected or the
user exits the program.

Additionally, the program allows for, upon introducing a
new staircase, to copy the data of a previously introduced
staircase which is visible on the current floor. To do so, ha-
ving clicked on the %2 icon from the Stairs floating menu,
select the Copy from button.

Rota: @ Left
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Handrais (@b) | 0300 Ton/m

Upon clicking on Copy from button, the current floor is dis-
played so the user can select the staircase to be copied
using the left mouse button. The program will then return to
the dialogue box where the user can check that the data of
the selected staircase has been copied, including all that
belonging to its flights. This data can then be modified, if
necessary, to adapt it to the new staircase to be introduced.
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An example highlighting the advantage of the Copy from
option can be seen in the case of structures with symmetri-
cal staircases. In this case, one of the staircases is defined
and introduced. The second staircase is copied from the
first and the ascending rotation is modified; with this the
staircase is completely defined and all that is left to do is in-
troduce it in the structure.

Predefined types of stair flights

When a new flight is introduced in a staircase (Spans tab,
clicking on the button), the Flight dialogue box appears
and whereby pressing the ) button, new types of flights
can be added. Alternatively, instead of defining a new flight,
one may be selected amongst those listed in the Type
scrolling menu.

5 Flight 2%
Reference Flght 1
Equal consecuive fights
Type v -
T staight fight wih 16 steps
R 1 straight fight with 16 steps (4 buil o foer)
11 straigt Fight with 17 steps —
1 siaight fight with 17 steps (4 built or floor)
2 straiaht fihis with 16 steps (4 bult on floor and supported at front by oad bearing wall
2 straiaht fights with 18 steps and supported t front by msormy w
2 straiaht fihts with 17 steps (4 bult on floo] and supported at frant by oad beating wall
2 straight fights with 17 steps and supported s front by mssorry wl
3 staight fights with 15 steps {4 builton floc] andl supportsd at ot by oad bssting wall
3 straght fighis with 1 steps and supperted 3t fronk by masorry wal
3 staight fights with 17 steps [4 bulton floo] and supported at ront by oad beating wall
3 staight fighis with 17 steps and supperted 2 front by masorry wal
Fig. 8.15

The types displayed in the list are the predefined types as
well as those defined by the user.

The type of flight can also be selected from the scrolling
menu in the New staircase dialogue box.
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Flight copy within the same staircase

A new flight can be introduced by copying a previously in-
troduced flight belonging to the same staircase. This is
done using the Copy selected element and add it to
the list button located at the top of the New staircase
dialogue box.

Z New staircase

Initial floor: Gind Floor
Stair
2]
REQLAND
Fig. 8.16

When this order is executed, a new flight with the same
properties as that which was selected is created at the top
of the list. This implies that physically, the new flight is situa-
ted above those flights previously defined in the staircase.

This tool is very useful to add flights with similar properties
to the staircase.

Copy and edit types of stair flights

To manage the flight types, the Copy and Edit
tools can be used. These are located at the top right hand
corner of the New staircase dialogue box and at the top of
the Flight dialogue box.
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Fig. 8.17

The Copy button repeats the properties of the type dis-
played in the drawing in another new type which the user
must assign a new reference to. This allows for similar flight
types to be created quickly.

The Edit button allows for the selected type to be modi-
fied. If the type to be edited is being used in another stair
span, the edit function is blocked to avoid an involuntary
modification from being carried out on other flights. If the
type is not used in any other span, there are no modifica-
tion restrictions.
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Fig. 8.18



If the user wishes to edit the type, and therefore, modify
other stair types, the lateral button Blocked edition must
be clicked on, so to unblock it.
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Fig. 8.19

Stair flight library

The types of stair flights can be saved in a library andsub-
sequently used in other jobs. This way, jobs with similar
stair flights can share data without the need of having to
reintroduce them. The tool that manages the types library
is activated by clicking on the Library Manager button
@- | situated at the top right hand corner of the Flight
dialogue box.

E=

Ban

Telwas M@ @aDe@
RAQLAOD i

Accept

Fig. 8.20
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The library can be managed in such a way that flight types
defined in the job can be exported i to the user library so
that these can then be imported & later on in other jobs.
The use of the library management buttons is described by
means of a tool tip when the cursor is placed over them.

8.3.2. Edit existing staircases

To edit the data of existing staircases in the job, click on the

s¢ button of the Stairs floating menu, followed by a click
on the selected staircase. The program will display the Edit
staircase dialogue box.

ERR
Initial floor: Grnd Floar
Geometry
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Fiset [1 m
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Live load Tondni

Fig. 8.21

8.3.3. Delete a staircase

To delete one or several staircases click on the # button
from the Stairs floating menu and then click on the stair-
case to be deleted, or by means of a capture window, se-
lect the staircase or staircases to be eliminated.
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8.3.4. Move a staircase

To move a staircase, click on the ¥ button from the
Stairs floating menu followed by a click with the left mouse
button on the staircase to be moved, marking a point which
will be taken as the reference point for its new position. Use
of object snaps to DXF or DWG drawings may be useful
when establishing the new position of the staircase.

8.3.5. Rotate a staircase

To rotate a staircase, click on the % button from the
Stairs floating menu. Select the staircase to rotate using
the left mouse button. The program will display the stair-
case pivoting around the start point of the flight in the cur-
rent group. There are two ways to define its rotation: by se-
lecting a point on screen defining its new direction or by
clicking on the right mouse button and introducing the an-
gle in the dialogue box that appears on screen.
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8.4. Results, reports and drawings of the
Stairs module

8.4.1. View staircase reinforcement details

Click on the ¢ button from the Stairs floating menu, follo-
wed by a click with the left mouse button on the staircase to
view its reinforcement. If it is the first time the staircase has
been selected or modifications have been carried out since
the last analysis, the program will proceed to design and
reinforce it. Once the staircase has been designed, a win-
dow will be appear displaying the reinforcement of each
flight making up the staircase.

To view the reinforcement of other flights of the staircase,
click on the scrolling menu situated at the top left hand cor-
ner of the window.

8.4.2. View forces and displacements using contour
maps

The program designs the stairs in an isolated manner and
by finite element method, taking into account the usual
loadcases in the design of staircases: dead and live loads.

To view the forces and displacements of a staircase click
onthe @ putton from the Stairs floating menu, followed
by a click with the left mouse button on the staircase whose
results you wish to consult. If it is the first time the staircase
is selected or if changes have been carried out since the
last analysis, the program will design it. Once the staircase
has been designed, a window displaying a three dimensio-
nal view of the stair flight will open. The displacements and
forces of the selected flight can then be consulted.

8.4.3. Staircase design

Staircases can be designed using any of the following me-
thods:
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* When analysing the job: the main structure, reinforcement, resultant forces in each

When the job is being analysed, all the staircases are span section) of each flight.
also designed, so that its reactions can be applied to
the main structure. Therefore, the first thing the pro-
gram analyses are the stairs.
« Using the Z or ® icons from the Stairs floating Added to the list of job drawings (Beam Definition, File >
menu: Print > Job drawings) is the option to create stair detail
drawings of each of the staircases of the job.

8.4.5. Stair drawings

If the job has not been analysed, each staircase can
be designed individually upon selecting the Z or @
buttons and clicking on the staircase for the first time.

If the user modifies the staircase once the job has been
analysed and these changes affect the reactions of the
staircase on the structure, a new analysis should be
launched so that these modifications are taken into ac-
count. The program warns of this situation.

8.4.4. Reports

Added to the list of job reports, is the option to generate a
report of all the staircases introduced in the job.

§ Joib dal ieaoit
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i Fig. 8.24

The stair reports contain the general data of all the stair-
cases of the job (materials and code used), common data
(geometry, loading, etc.) and specific data (reactions on

Fig. 8.25
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The drawings display all the required information to define
the stair layout: longitudinal and transverse sections, pro-
perty tables of each span with its geometric data, loads
and materials. The reinforcement takeoff tables are also in-
cluded (per staircase, flight and total steel summaries).

8.5. Stair module configuration (materials,
reinforcement tables and stair options)

The concrete used for the stairs is the same as that defined
for floors and is defined in the General data dialogue box
(General data found in the Column Definition, Beam
Definition or Results tab).

By pressing on the By position button & of this dialogue
box, another dialogue box opens (Steel types in bars)
from which the steel to be used can be selected and the
reinforcement tables to be used to reinforce the staircases
can be managed.

3 steel types in bars

Fig. 8.26

Similarly, the Stair options button is added whereby the fol-
lowing options and data is configured:
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Fig. 8.27

Depthof foundation

Accept

Options
* Match top and bottom reinforcement

Having analysed the job, the program assigns the maxi-
mum reinforcement value to both reinforcements.

* Design the top and bottom reinforcement with self
factored separations

Activating this options implies the program will lay the
reinforcement in such a way that their separations will
be multiples of each other. For example, one at 10 cm
and the other every 10 cm or 20 cm.

¢ Match reinforcement of all sections

If the option is activated, the program assigns the maxi-
mum reinforcement value to all the sections (longitudi-
nal and transverse) of the same flight of stairs. All the
top reinforcement is matched and then the bottom.

* With starter bars at the start
* With dowel bars at slab end

Data
* Length available to anchor in slab

This value indicates the available room to anchor the
anchorage bars of the first flight using a flat beam. If a
greater anchorage length is required, the anchorage
bars will be bent. If the width of the flat beam is greater
than that indicated in this option, the width of the beam
will prevail as the space available for anchorage.



Geometric cover (also referred to as nominal co-
ver)

The cover of the reinforcement closest to the external
edges of the slabs should be indicated depending on
the aggressiveness of the type of environment where
the stairs are situated.

Foundation depth

This value is used to define the anchorage of flight
starts at foundation level when a foundation element
does not exist below the stair start.

CYPE
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As well as steel beams and columns being introduced in
the job, CYPECAD offers further options regarding non-
concrete structures. These include the possibility of incor-
porating Integrated 3D structures to the job and steel joint
design.

9.1. Integrated 3D structures

The option Integrated 3D structures has been included
in the Job menu, which allows for three dimensional steel,
timber or aluminium structures made up of nodes and bars
with six degrees of freedom to be defined and connected
within the project being edited at the time. This option al-
lows for several 3D structures to be added to the same
project.

Upon activating this option, a dialogue box appears contai-
ning the following options to introduce 3D structures.

Integrated 3D structures

PTELAFFEE DEEES & #

Fig. 9.1

9.1.1. Integrated 3D structures menu

Upon selecting any of the options within the menu, the pro-
gram displays the steps that are to be followed in the bot-
tom part of the screen (below the Column Definition tab,
Beam Definition tab....). The user also has help available
within the dialogue box where the options appear.

New Structure &

The connections that are going to be defined of the 3D
structures have to be located and marked in the project.

CYPE

9. Steel, timber and aluminium structures

The connections are the points where the integrated struc-
ture is ‘attached’ to the structure in CYPECAD and they
should be situated at columns, and if no column is used as
a connection point as in the case of beams or a floor slab,
a start should previously be introduced at that point.

Once the option has been activated, upon approaching a
column, it can be snapped to and having done so, a red
point will appear with floating message. The message indi-
cates the reference of the snapped column and the X and Y
displacements with respect to the centre of the column as
well as its elevation change with respect to the level of the
floor group, whose default value is 0.

If the elevation of the connection compared to that of the
group is to be modified, click on the right mouse button
and the following dialogue box will appear:

(@& Validate connections

£ Connection height diference
S Change group

w3 Delete the last connection

% Cancel

Fig. 9.2

Z Assign elevation change [?|[X]

Elevation change [dz2) | 0.000| m

Fig. 9.3

The previous figure displays the options to modify or
change the group if the 3D structure is connected to more
than one group. Upon clicking on the left mouse button the
connection will be introduced.

If all the connections have been defined, click on the right
mouse button and select the option Validate connections,
the connections will be saved and Metal 3D will open to in-
troduce the structures.



Edit structure #

Select the structure to be edited, upon approaching the
cursor to a structure, it will be displayed in yellow and by
clicking on it with the left mouse button, Metal 3D will open
for its edition.

Delete structure &

Works in a similar way as the previous option. Deletes the
selected structure.

Move structure i

The user can change the position of an integrated 3D
structure by selecting this option, clicking on the structure
and moving it to its new position.

Copy structure i

This option allows users to create a new integrated 3D
structure in the current group based on one which has pre-
viously been introduced in another group.

Rotate structure (&

This option allows users to rotate an integrated 3D struc-
ture. It can be rotated in two ways:

* By indicating the numerical value of the angle

- Select the integrated 3D structure to rotate
- Select the rotation point
- Select the rotation angle

e Graphically using reference points

- Select the integrated 3D structure to rotate

- Select the rotation point

- Select a reference point

- Select any point of the straight line joining the rota-
tion point with the future position of the selected re-
ference point.

CYPE
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The rotation point and reference point do not have to be
points of the structure. The program provides a provisional
display of the integrated 3D structure as the mouse cursor
is moved after the reference point has been selected and
before selecting its future position.

If horizontal loads are present, such as wind loads, the pro-
gram analyses and manages the rotation of these loads to-
gether with the rotation of the integrated 3D structure. The
program will ask the user to confirm different actions, de-
pending on whether the structure has or has not got any
loads included in a loadcase used by other integrated 3D
structures or in the job in CYPECAD:

* The horizontal loads of the integrated 3D structure
to be rotated act in a loadcase not used by other
integrated 3D structures or by the job in CYPECAD

In this case, the program asks the user to define how
these loadcase combine with one another and with
other horizontal load loadcases of the same type (wind,
for example) that may exist in the structure of CYPECAD
or in other integrated 3D structures. The program’s de-
fault option is set so these loadcases are analysed as
independent loadcases, i.e. they do not act simulta-
neously with the others.

* The horizontal loads of the integrated 3D structure
to be rotated act in a loadcase are also used by
other integrated 3D structures or by the job in
CYPECAD

The program asks the user to choose between the follo-

wing:

- Keep the horizontal loads of the integrated 3D struc-
ture to be rotated in their current loadcase and
check whether they are valid later on.

- Apply the horizontal loads of the integrated 3D
structure to be rotated in new loadcase combina-
tions created automatically by the program.
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In either case, the program then displays a dialogue box
where the loadcases can be combined, similar to when the
loads of an integrated 3D structure to be rotated belong to
a loadcase not used by other integrated 3D structures or
by the job in CYPECAD.

Align structure =

This option allows users to align an integrated 3D struc-
ture. The aligning of a structure consists of a displacement
and a rotation. An integrated 3D structure can be aligned
by selecting two reference points and indicating its new po-
sition. The reference points do not necessarily have to be
points of the structure. The procedure is as follows:

* Select the integrated 3D structure to align

* Select the first reference point

e Select the new position of the first reference point
e Select the second reference point

e Select any point of the straight line which will join the
new positions of the reference points.

The program provides a provisional display of the integra-
ted 3D structure as the mouse cursor is moved after the re-
ference point has been selected and before selecting its
future position.

If horizontal loads are present, these are dealt with in the
same manner as in the case of the Rotate structure option
(described in more detail above).

New connection Ei

This option allows for connections to be added to a pre-
viously introduced 3D structure. To do so select the struc-
ture, followed by the connections on the columns or starts.
Once all the new connections have been introduced, click

CYPE

on the right mouse button and select the option Add
connections.

Delete connection

Allows to delete connections of a previously introduced 3D
structure. To do so, select the connections to be deleted.
When connections are deleted, they are transformed into
nodes of the 3D structure, which should be eliminated if
they are not required.

. =12
Move connection ==

Allows for previously introduced 3D structure connections
to be moved. To do so, select the connection to move and
click on its new position. Be aware that when a connection
is moved, a node will be generated at its original position.

Connection information

Using this option, information of the connection is dis-
played: absolute elevation and elevation change with res-
pect to the floor group to which it connects.

Assign elevation change £

Upon selecting this option, a dialogue box appears in
which the elevation change to be assigned to other
connections is to be introduced. Using the Select button,
the same elevation change assigned to another connection
can be assigned to other connections.

List of integrated 3D structures &

This option allows to view and edit all the 3D structures wi-
thout the need of having to find them in the CYPECAD job.
Upon activating it, a new dialogue box opens displaying a
list with the structures integrated in the job. To the right of
the dialogue, a representation of the selected structure can
be seen.



9.1.2. Metal 3D program

External fixity

The External fixity option in Metal 3D allows to specify if the
bars reaching the introduced connections in CYPECAD are
fixed’, ‘pinned’ or “?".

Introduction of load states

Loadcases are defined using the option Additional load-
cases (special loads) in the General Data dialogue box of
CYPECAD. If a new loadcase is to be defined, the user
must return to CYPECAD to define it.

Predesign the structure

It is necessary for the structure to be predesigned before
carrying out a joint analysis of the CYPECAD project. If this
is not done, the force results could vary greatly due to
considerable changes in the inertias of the bars of the 3D
structures compared to what was obtained in a previous
analysis, if they are not correctly predesigned.

* Analyse the isolated structure. This option allows to
carry out a quick analysis of the forces in the isolated
structure. This analysis will allow to carry out a fast des-
ign of the structure. In the analysis, any interactions with
CYPECAD are not taken into account, this is why once

CYPE
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the preliminary design has been carried out, the whole
project has to be analysed from the Beam Definition tab
in CYPECAD.

* Design with current forces and using all the sections of
the series. This and the following options allow to des-
ign the structure using the forces obtained in the option
Analyse the isolated structure or with those obtained
from analysing the entire CYPECAD project. These al-
low to consult the connection reactions.

Once the structure has been predesigned, the user returns
to CYPECAD where a global analysis of the project will be
carried out. Then, once it has been analysed, the user is to
return to Metal 3D to verify the bars using the forces obtai-
ned from the global analysis of both structures. In those
cases where the inertias of the bars vary greatly, the struc-
ture will have to be reanalysed using CYPECAD.

Baseplates

* Generate. This option generates the baseplates of the
connections defined in the Beam Definition tab of CY-
PECAD on concrete columns or starts, which can be
steel or concrete.

» Edit. Within the baseplate dialogue box which appears
during the edition, the option Design can be found.
This option satisfies the parameters indicated in the ba-
seplate option within the General data dialogue box in
CYPECAD, which will propose a modifiable solution.

9.2. Joint design

The program incorporates the analysis and design of
connections for rolled and welded steel | sections for va-
rious design codes (please consult our website for the avai-
lable design codes. If the design code with which the job is
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being designed is not yet available with the Joints module,
the user can opt to copy the job and design them using a
different code).

9.2.1. Types of joint design

The program offers several options for connection design:
the Joints modules.

The following Joints modules are currently available with
the program:

e Joints I. Welded. Warehouses with rolled and welded
steel | sections

e Joints Il. Bolted. Warehouses with rolled and welded
steel | sections

e Joints lll. Welded. Building frames with rolled and wel-
ded steel | sections

e Joints IV. Bolted. Building frames with rolled and welded
steel | sections

e Joints V. Flat trusses with hollow structural steel sec-
tions

New modules will be coming soon; check our website for
new implementations.

9.2.2. Joint Design

If nodes whose type of joint is resolved in the program are
detected during the design process of the structure, the
program will design the connections and will provide a de-
tail drawing of the results.

e For | sections (Joints I, Il, Il and IV modules), the pro-
gram provides two types of design:

CYPE

Welded, e.g.:

%

Fig. 9.5

E

Fig. 9.6

=

Fig. 9.7

e

Fig. 9.8



CYPECAD - User manual | 113

f

Fig. 9.12

Fig. 9.9 ’

Fig. 9.13

Fig. 9.10

For a more complete list of available welded connections,
please consult the corresponding website at

www.cypecad.en.cype.com/joints_welded.htm and
www.cypecad.en.cype.com/joints_welded_building.htm

Bolted (using ordinary or prestressed bolts), e.g.: Fig. 9.14

=2

Fig. 9.15

Fig. 9.11

CYPE
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e

Fig. 9.18
Fig. 9.16
For a more complete list of available bolted connections
please consult the corresponding website at
www.cypecad.en.cype.com/joints_bolted.htm
www.cypecad.en.cype.com/joints_bolted building.htm
The program will design the required weld thicknesses and Fig. 9.19

incorporates stiffeners if they are required for the correct
transmission of forces. Additionally, in the case of bolted

connections, the optimum layout of prestressed or ordinary

bolts is provided.

* For flat trusses with hollow structural sections:
The hollow structural sections must consist of welded
sections with the additional condition that the bar acting

as the truss chord must be a continuous bar, in the Fig. 9.20

case of an intermediate node. The hollow structural

sections are designed so to meet all the requirements
Fig. 9.21

indicated in the selected code. The program represents
the edge preparation of the tube ends to be able to
weld the sections correctly.

e.g.

Fig. 9.17

CYPE
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For a more complete list of available hollow structural sec-
tion connections please consult the corresponding website
at

www.cypecad.en.cype.com/joints_flat_trusses_hollow_stru
ctural_sections.htm

9.2.3. Consulting the designed joints

The joints can be designed at the same time as the general
analysis (by marking the Design joints box in the Analysis
dialogue box).

To then consult the designed joints, click on Joints > Con-
sult. Upon activating this option, all the joints which have
been designed by the program will be marked with a green
circle. Those that have not been resolved will be marked
with a red circle. Joints which are partially resolved i.e.
containing connections that have been designed and
others that have not will be marked in an orange circle.

If the mouse cursor is brought close to a node in which
there is a designed joint, the joint will be highlighted in blue
and an information window will appear indicating the type
of connections associated to that node that are present.
By then clicking on the joint, the detail drawings of the
connections associated to that node are displayed.

CYPECAD - User manual
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Fig. 9.23

Z Node joints P7 (Floor slab 1)

ROQLAD B

Detail < Repoi o~ 30View
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Fig. 9.24

If the cursor is brought close to a node in which there are
connections that have not been designed but belong to
one of the types recognised by the program, an information
window is displayed providing the reasons why the joint
has not been designed.
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9.2.4. Reasons why a joint has not been designed

If the program does not design a joint, which initially ap-
pears to correspond to one implemented in the program, it
may be due to one of the circumstances explained below:

a. Section fixed to the web of another section
If a section is to be fixed to the web of another section,
the connection cannot be solved. Bar ends connecting
to the web of a section must always be a pinned
connection.

b. Interference between sections and stiffeners
If the section joining to the web of another section inter-
sects with the stiffeners placed by the program to gua-
rantee the bars reaching in the orthogonal plane are
fixed.

c. Thickness of the elements
If the necessary throat thickness of the weld is greater
than 0.7 times the thickness of the joining element.

d. Orthogonal elements
If the webs of the bars are not contained in the same
plane or are not perpendicular to one another, the pro-
gram will not resolve the joint.

e. Angle

If the previous point is complied with, the angle bet-
ween the surfaces of the bars to be welded must be
greater or equal to 60°, otherwise the joint is not des-
igned.

Fig. 9.25

9.3. Export to other programs

CYPECAD allows for the designed steel structure to be ex-
ported so it may be viewed and modified in other pro-
grams. The Export options are located in File>Export. The
programs include Tekla Structures and TecnoMETAL 4D.

Additionally, the option exists to export in CSI/2 format.
CIS/2 (CIMsteel Integration Standards) is a standard inter-
change format to facilitate data flow between applications
which intervene in the analysis, design and fabrication pro-
cess of steel structures. CYPECAD and the Integrated 3D
structures of CYPECAD can export the introduced and des-
igned structure in CIS/2 format, advised by the NIST (Natio-
nal Institute of Standards and Technology) so it may later be
use in programs such as Graitec Advance Steel.

CYPECAD -CYPE.

oups Loads Beams/Walls Slabs Foundation Analyse Help
e Ev RQAQALAGQ @ LK
S (B OEXGIRANESEEEE A FOORDN 2

© @ 8[F3
HE RS

| ek strucures®
)| 3R TecroveTaL®

. N

1:Floorsab 1
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Fig. 9.26

External loads acting on the structure can be introduced in
CYPECAD or the Integrated 3D structures, so to obtain its
optimum design in accordance with the selected code. Ad-
ditionally, the construction details of bolted and welded
connections of rolled and welded | sections that are gene-
rated can also be exported to other programs and obtain a
3D model of the whole in that program.



There are two options when exporting:

Only geometry and properties of nodes and bars.
Exports the geometry and steel sections recognised by
the program it is being exported to. The structure does
not have to be analysed or designed before it is expor-
ted. It does not include the export of joints and so these
do not have to be designed before exporting either.

=5, Export to TecnoMETALS"
[ EReiEEm ¥ © Only geometry and properties of nodes and bars.
« Project reference. ¥ O Complete detaling of the structure, inchading joints

¥ Modue scquied with fcense
3 Mode not acaed withcenise.

Fig. 9.27

Complete detailing of the structure, including
joints. Exports the geometry of the job, the steel sec-
tions recognised by the program it is being exported to
and the joint detailing corresponding to the steel ele-
ments. The job and joints must be analysed before ex-
porting.

5| Export to "Tekla Structuress”

[ i ¥ O Only geomelsy and propettes
- Pojctieleerce v ©[Compleis detaling of the Siueture, ine

~Fiont, einforcement and web stffener plaes.
Baseplates withsifeners and bololes.
-Assenbly angles.
Screws.

¥ Mode acqured with icense.
> Mode not cquied withcense.

== oo || o>
Fig. 9.28

Please consult our web-site for the minimum program re-

quirements to use these options.

CYPE
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10. Loads

10.1. Loads to be defined in General data
10.1.1. Actions
10.1.1.1. Wind loading

Wind action can be specified in the General data dialogue
box by selecting the With wind box in the Loads section.
When selected, a new dialogue box will appear where the
code to follow and properties can be specified. The data to
be entered will vary depending on the chosen code, howe-
ver, all require the tributary widths and load coefficients in
the X and Y directions to establish the correct wind coeffi-
cient. The analysis may be carried out with or without se-
cond order effects. If the code that is sought is not availa-
ble, the user has the option to use a Generic Code.

 Wind load code

@ ® Generic Code (International)
8O Ewocode 1 [EU - Intemational)
== O CTE DBSE AE (Spain)

B0 DIN 1055-4 (Germnany)

O Euocode 1 (Portugal)

O RsA [Portugal)

11O Euroe
2O 15: 875 (Part 3) - 1987 [Reaffimed 1997) (Incia)
1RO Italy [ltal)

3O NBR 6123 (Brazi)

== O CIRSO0C 1021984 [Argenting]

:0O NTC (Mexiea D.F)

= O UNIT 5084 (Uruguay) e
== O NER (Paraguay)

E= O NC 2652008 (Cuba)

1 BO Norma T éerica E.020 (Per]
=5 O Boletinn# 8/80 (Domirican Rep.]
88 O Morocoo (Morosco)

== O NTE (Spain]

ode 1 [France]

Wind aclionin

PR

Wind actioninY

1}

Tributary widtfs: Y: 4002300 % 7.0017.00

Pesuecue Borpe VB DRQA- ROAQLAND

Shape factor

Shape factor
Gust Factor

Gust fa

Withot 2nd order effects

Fig. 10.1
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10.1.1.2. Seismic loading

Earthquake loading can be specified by selecting the With
seismic loading box. The dialogue box that appears is si-
milar to that of the wind action whereby a list of codes is
displayed on the left hand side of the box and their specific
data, which will vary depending on the selected code, is
entered on the right. A generic code is also available, only
here, it is presented as a Modal spectral analysis or by
specifying the load Coefficients per floor that have to be
applied. The option to analyse with or without second order
effects is also available.

2 Code for the calculation of seismic loading

@ @ Intemational OEurocede 8 @ Modal spectral analysis O Coefficients per floor
E O India
= O spin Seismie action inX Seismic action in'f
O Partugal Accsleraton (Faction of o Pation ofive load fo consider | 0.50
L8O France Dusiity Pottan of snow load o cansider
110 Bel
@ Nurmber of modes: [ ¥
= O Germany
1 O Bulgaria Spectum [EUROCODE 8 Typell Subsols (v| (1) - ‘ RHEE@ LA MG
11O Fomania
=Oargentina Modal spectral analysis for generic dynamic earhquake
B O Chile prr—
O Mesico 2 —— EUROCODE 8 et SwxaIA
i O Colombia 22 I \
= O CostaRica - f \‘z
1HO P [
a
EOCuba ’ o
&= O Panama " ,
2200 " :
=
i O Ecuiador 12 g
18 O Moroszo " o
B O#lgeia o o
o o i%%a
i
o
o o5 w15 m 2 W = w
ey
Without 2nd order effects
Fig. 10.2



10.1.1.3. Fire resistance

A fire resistance check is available, however this is underta-
ken in accordance with the Spanish code (CTE DBSE-SI).
When selected, the Fire resistance check: General data
dialogue box appears where the properties of the coatings
to be applied to the construction elements are indicated.

k: General data

Group R requited | F. comp. | Battom coat. - Cone. Column and wall coat. -Cane. | Beam coat, - Steel Calumn caat, - Steel

{5 LitMachineryRaof  Nome (v []  ‘Without fireproof cost % ‘Without frepraof coat, | Without fireprocf cost, | V. Without firepracf coat, (v
4 Roof RED v Flaster M. “ Plaster M. v Without freproof coat. ¥ Without freproof coat. ¥
3 dand3dFloos  RED v Plaster M ¥ Flaster M ¥ Without fireproof coal. | v Without freproof coal. | v
2 st Floor RED v Plaster M ¥ Plaster M ¥ Without fireproof coal. | v, Without fireproof coat. v
1 Gind Floor R120 ¥ Plaster M ¥ Plaster M V| Without fireproof coal. | Y. Without fireproof coat. ¥

I this dialagus b, the general data of each oroup of flaors can be inroduced to caty out the fire resistancs check of the stucture.
The datais applied to all the stuctural elements of the group. 1f pou wish to define different data in cetain areas of the floor of the aroup,
the areas can be defined i the menu Giroups > Fire resistance > New zane' of tabs ‘Beam Defintion” and Resuits!

The data to check the fir resistance of the integrated 3D stiuctures are defined for each ahe of then in the menu Job » Stesl sections’
andJob > Wood sections'

Fig. 10.3

10.1.2. Additional loadcases

Additional loadcases may be defined by clicking the op-
tion in the General data dialogue box. The option displays
all the loadcases of the job and allows for them to be edi-
ted as well as allowing for other loadcases to be added
(dead, live, wind, earthquake and snow loads) and esta-
blish their compatibility conditions.

Z Additional loadcases (special loads) [2](X]

Automatic Additional
Dead load 1 0 ey
Live load 1 1
Wind 4 0
Eathauake 2 0
Snow i
Soi pressures [
Accidertal L=

Fig. 10.4

To create a new loadcase, click on the Edit icon to the right
of the name of the loadcase. A dialogue box opens which
will display any additional loadcases that have been defi-
ned. A new loadcase can be added by selecting the New
additional loadcase button in the top left hand corner.

CYPECAD - User manual

Another dialogue box will appear where the reference and
description can be defined. An extra option appears: With
different load dispositions. By activating this option, the
compatibility of the loadcases can be defined (compatible,
incompatible or simultaneous). This is useful when defining
alternating loads, mobile loads etc.

Z pead load X

New addional loadsase
Acting _ Additional loadcases Dispositions  Compatibility Edit Delete
¥ ot 1.2 Incompatible [ [7]
¥ DLz 1-2 Incompativle [ [
¥ DL3 1-2 Incompatible (@ 7]
¥ o DL4 1-2-3 Incompatible (&[]
Combination
Loadcase DL1 DL2 DL3 DL4
bL1 v Y v
bL2 ¥ ¥
bL3 v
DL4
¥ Combinable
Shaw the combination
% Not oombinsble
Fig. 10.5

F New addtional loadcase EIx

With different load disposiions:

I}

e © Compatible
O Incarpattle
2 O Simuktaneous

Fig. 10.6

What are the different load dispositions?

The load dispositions are a group of special loads which
belong to the same loadcase. These can be:

* Compatible: The load groups can be applied on their
own or combined with other load groups belonging to
the same loadcase.

* Incompatible: The load groups do not combine with
other load groups of the same loadcase (for example in

CYPE
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the case of wind loading where the wind is blowing in a
given direction and will not be combined with wind blo-
wing in another direction).

e Simultaneous: The combinations of the defined addi-
tional dispositions are generated taking into account
that they all act simultaneously. This type can be used
when wishing to define a group of loadcases divided
into load groups and so make them easier to edit, vi-
sualise, etc.

Once the dialogue box has been accepted, and having de-
fined at least two additional loadcases, the program will
display a table at the bottom of the dialogue box where the
combination between loadcases of the same nature can
be combined amongst themselves.

10.1.3. Limit states

Once this option has been selected, the Limit states dia-
logue box appears allowing the user to define the execu-
tion control, use category and snow level. By clicking on
the pencil and question mark icon on the right, the combi-
nation generated by the program can be consulted and
where the partial safety coefficients y and combination
coefficients y are indicated.

10.1.3.1. Combination configuration for each limit state

This option can be found in the bottom part of the Limit
states dialogue box and allows to specify the limit states
for concrete, foundations, cold formed steel, rolled steel,
and wood. For any of these, the option Project situations
introduced by the user can be selected. This option al-
lows the user to specify the particular project combinations
to be used situations to in the calculations corresponding
to the structural elements of the job.

CYPE

 Limit states to verify

onciete
Timber

C

a
o

nnnnnnn 10 CEN Member States, H <=1000m
Foundations C - Remaking CEN Merber States, H <=1000m

Cold formed steel - Remairing CEN Member Statss, H <=1000m

a

Roled steel C - Remaning g CEN Member States, H <=1000 m

B
a
i

nnnnnnn g CEN Merber States, H <=1000m

Aluminium

Ground bearing pressures

Displacements

EC - Remairin 10 CEN Member States, H <=1000m
EC - Remaining CEN Member States, H <=1000m

Characteristic loads

=

Cancel

Fig. 10.7

Project situations introduced by the user

This option allows to configure particular project situations.
It is carried out in the same manner for all the structural ele-
ment types (Concrete, Foundations, Steel, Timber, Ground
bearing pressure and Displacements).

O General data

|

H%

Cancel

@ Project situations introduced by the user

Fracture ULS. 20 e -
Fissurs UL S a0 2B

Fig. 10.8
The following options are available to define the project si-
tuations introduced by the user:

Create new situations

a Delete previously introduced situations
Copy the selected situation

= Edit the selected situation

i~

Library manager to use the situations in other
jobs

Create based on data of situations stated in the
selected code



* Create new situations
By clicking on the button, the Create - [Situa-
tions] window will open:

F Create - [Situations] 3]
Reference
aflin]
Situations
Fig. 10.9

A reference must be introduced to indicate the situation
that is going to be defined. Having done so, click on the
Add new element to the list button and the Combi-
nation coefficients window will open.

 Combination coefficients Xl

@ Introduce safety factor

2% * Tl

O Intiaduce safety and combination factors

Eh% Ty O Xt Pall
Fig. 10.10

Here, the user can define the combinations in two different
ways: by safety factors or by safety and combination fac-
tors.

For the first case, the data to introduce is as follows:

= Project situation defined by the user, [

Persistent or tiansitory situation %

Fatial safety coefficients

Favourable Unfavourable
Deadload 1.000 1.000
[i i}

Live load

Wind

Fig. 10.11
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For the second case:

Z Project situation defined by the user

Persistent or bansitory situation v

Partialsafety cosfiicients  Combination coefficients

Favousble Uniavousble  Main  Accomparying
Deadload 100 100
Lveload [ 0000 [T1000]  [T1o00] [“1000]

wind

Snow

Fig. 10.12

¢ Edit situations

If this option is selected , dialogue boxes similar to
those displayed when creating the situations appear:

= Edit - [Situations] 3]
Relersrcz (st |
i}

Situations

51
Partial safety cosfiicients

Favourable Urfavourable
Dead oad
Liveload
g [0000] [ 1000
Srow 1,000,

Eathquake

Fig. 10.13

All the previously defined situation parameters can be edi-
ted in this dialogue box.

e Create based on the code situations

By selecting this option (E] button), code project si-
tuations of the selected material can be imported and
modified to the user’s needs. This reduces the possibi-
lity of errors occurring when introducing the coefficients.

Warning

By offering the user the option to create the project situa-
tions, the user is given a certain degree of freedom for the
analysis of the job. Therefore special attention must be paid
to not create project situations which may imply that the fi-

CYPE
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nal results have an applied safety factor less than that re-
quired by the selected code.

10.2. Definable live loading in groups
10.2.1. Group loads

When introducing new groups (Column Definition tab,
Introduction > Floors/Groups), a live load must be intro-
duced which will be applied on the floors that will subse-
quently be defined. These loads will not be taken into at
openings.

2. B

vies | LU (kHre) | DL (kh/e)

Fig. 10.14

10.2.2. Loads at foundation level

Loads can also be applied at foundation level by selecting
the option Introduction > Floors/Groups > Edit groups
from the Column Definition tab. This load will only be ta-
ken into account by mat foundations.

F Edit groups

[17) - [B)%)

038
1.47
198
1.9
500
000

196
245
198
1.96
200
0.00

<o c ek

Fig. 10.15
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If there is a mat foundation and no loads have been defined
for the foundation group (0), when launching the analysis,
the program will emit a warning indicating that no loads
have been introduced. The loads may be established at
that point without having to return to the Column Definition
tab. Once the loads dialogue has been accepted the job
analysis will commence.

10.3. Loads Menu
10.3.1. Surface loads on slabs

Within the Loads menu in the Beam Definition tab the op-
tion Surface loads on slabs may be found.

This option allows for a surface load to be applied on a slab
by means of a single click.

Surface loads on slabs [ |[X]

Once the load has been selected, a dialogue box will ap-
pear where the value of the load and loadcase to which it
belongs must be defined. The button Copy from may be
used to copy the load from another existing load.

By clicking on Add and displacing the cursor over a slab
will cause the slab to be highlighted in yellow. By then
clicking on the mouse button, the load will be applied on
the highlighted slab.



10.3.2. Automatic introduction of line loads on
heams

The option Line loads on beams is located in the Loads
menu in the Column Definition tab. Upon selecting this
option, a dialogue box will appear which, once accepted,
will allow for line loads to be introduced along the axis of
the selected beams. The introduction may be carried out on
a beam to beam basis or by means of a capture window.

Fig. 10.17

10.4. Drawings and reports

The dead and live loads used in the analysis for each
group can be displayed in the job drawings. These loads
appear in the Special loads drawing (File > Print > Job
drawings > Load distribution, Configure button, Spe-
cial loads). Loads do not appear by default in any other
plans. When selecting the Configure button in the se-
quence described above, a list of other default drawings
will be displayed as well as the Special loads drawing.
These may be edited (Edit, Others tab, Live and dead lo-
ads) to display the applied loads.

CYPE
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11.1. Baseplates

The program designs baseplates regardless of the layout
of the steel columns and for all types of materials.

The floating menu containing the options relative to base-
plates opens by clicking on Foundations > Baseplates
within the Beam Definition or Results tab.

The menu contains the following options:

Baseplates (7] [®]

Fig. 11.1

¢ Generate

To be used when there are steel columns or steel bases
without a baseplate. The option generates all the base-
plates at the base of steel columns.

e Delete
Deletes a previously introduced baseplate.

e Edit
Allows for the baseplate to be designed automatically
and verify or consult the layout and arrangement of the
baseplate.

e Match

Copies the properties of one baseplate to another,
once the foundations have been designed.

Using this option the baseplate design proposed by the
program can be modified. The program proposes the
optimum baseplate for each individual column, howe-
ver, it may be useful to reduce the number of different
baseplates used in the job and hence providing a more
uniform result.

CYPE

11. Foundations

Once a baseplate has been copied onto another base-
plate, the program carries out a check to verify that it
does not fail. If any of the conditions are not complied
with, the baseplate is displayed in red.

11.2. Foundations
11.2.1. Foundation properties

The number of columns, walls or shear walls bearing on a
foundation or pile cap is unlimited. The analysis used by
the program is that used for rigid foundations. The user
must ensure this is the case.

Columns, walls and shear walls may be placed in any posi-
tion relative to the axis of the foundation.

11.2.2. Foundation floating menu

The floating menu containing the foundation options is ope-
ned by clicking on Foundations > Foundation elements
in the Beam Definition or Results tab.

Foundation elements  (€17) &)

Fig. 11.2

The menu contains the following options:

* New
Selection of the type of pad footing: reinforced concrete
footing, mass concrete footing or pile cap.



& ds @

Fig. 11.3

If the pile cap option is selected, the type of pile cap
must be selected. This will establish the shape of the
cap and the number of piles it will rest on. The piles
must then be defined. This is done by selecting the Se-
lection of pile. Here, a description of the pile can be
introduced as well as its shape (circular or square), its
bearing capacity (unfactored) and separation between
pile axes if there is more than one pile for that cap.

citcular
Diamater 2500 mm

Dvansmba [y
Bearing oapaoiy wihout seismic loading Ton
Bearing capaciy wih seismic loading Ton
Mirimum ditance between axes 1000.0] wm
oo
Fig. 11.4

Single column elements: having selected this option,
and the type of foundation to be introduced, a column
approached by the mouse cursor will be highlighted in
yellow.

When the cursor is brought close to the column dis-
played in yellow, a square will appear containing a
smaller square whose position will vary depending on
where the mouse cursor is placed relative to the co-
lumn. The smaller square indicates the location the co-
lumn will hold relative to that of the footing if clicked on
at that position.

The default value of the angle of the footing will be the
same as that of the column bearing on it.

Multiple column elements (or combined footing): by
selecting this option, various columns or shear walls

CYPE
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can be selected to bear on the same pad footing (click,
using the left mouse button, on the columns and right
click to finish the selection). The cursor will then adopt
the same shape as in the case of a pad footing with a
single column and the insertion point of the footing will
be displayed (a red target symbol).

The insertion point used by the program is established
by dividing the sum of all the coordinates in each direc-
tion and diving by the number of columns in each direc-
tion, hence obtaining a mean x and y coordinate. This
position may later be modified by the user using the
Move option.

The program uses the angle of the first column introdu-
ced as the default angle of the combined pad footing.

Edit

Allows for the foundation element to be designed auto-
matically or verified if the user wishes to carry out any
modifications on that proposed by the program or use a
specific reinforcement layout and/or dimensions.

b e b B

B Mateials b Geomety B Reirforcement 48 Options [l Code checks ¢ Desin

R@aQLab@

“ Detailing < 30View

Fig. 11.5

Delete
Deletes a previously introduced pad footing or pile cap.
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Move

Allows for the position of the foundation elements to be
modified.

Rotate

Rotates the pad footing or pile cap about its centre
axis. The possibilities are as follows:

- Manual introduction of the angle

- Two point introduction. Select two points on the
screen defining the direction vector and click on the
foundation element.

- Angle of the column. Click on the foundation ele-
ment followed by the column bearing on the foun-
dation whose angle is to be adopted. In the case of
several columns bearing on the same foundation,
the angle taken by the program is that of the first
column introduced.

Join
Allows for several footings to be joined and combined
to make a single footing. Not applicable to pile caps.

The selection of the footings is carried out using the left
mouse button and concluded with a right click.

Match

Matches the geometry, type and reinforcement of the
pad footings.

Click on the master pad footing from which the proper-
ties are copied, followed by the footing onto which the
properties are to be assigned.

Information

Displays information on the materials used (including
the allowable bearing pressure of the soil in the case of
footings), the geometry and analysis results (with war-
nings and design errors).

CYPE

Foundation element P17

Materials

Goncrete: C2530

Foating reinforcement: S-500

Pile tap reinforcement: S-500

Allowable bearing pressure in persistent situations: 3.06 kafform®
Allowable bearing pressure in accidental situations: 4.58 kefftm™

Gemety
Eccentric rectangular footing
Initial width : 100.0 em
Initial width : 100.0 em
Final width : 100.0 cm
Final width V: 100.0 om
Footing width X: 200.0 cm
Footing width : 200.0 e
Depth: 60.0 em

Reinforcement
K 10E1 2@20
V. 101 2820

Analysis
Graund hearing pressures

Mean stress in persistent situations: 117 kaffom®
Maximum stress in persistent situations: 1.2 kgftem®
Analysis forces

Moment X 17: 12,64 111.99 Tonm

ShearXiY: 6.4119.58 Tan

Fig. 11.6

11.2.3. Further options for footings

If the user has acquired the Advanced design of surface
foundations module, then further options are available:

Polygonal limits for footings

Using this option, the user can define limits or bounda-
ries which cannot be invaded by reinforce concrete or
mass concrete footings. Examples of these limits or
boundaries may include property limits or zones reser-
ved for other uses such as deposits, lift shafts etc.
These limits may also be defined for the program to de-
fine irregular polygonal footings for any other reason,
regardless of whether there are real physical limits.

To define the limits, polylines have to be introduced,
which the program then uses to automatically trim the
footings which pass or invade the established limits in
that group. A footing can be trimmed by more than one
limit. The fraction of the footing in which the column
starts or columns remain is conserved and is, therefore,
what is considered in the analysis. During the design of
the footings, the program does not allow the establi-
shed limits to be exceeded.



The limits are introduced in CYPECAD using the Limits
for polygonal footings option located in the Founda-
tions menu within the Column definition or Results tab.
The limits may be introduced manually by defining each
edge or by snapping to a DXF/DWG template. In CYPE-
CAD, the limits that have been introduced in a group,
only affect the footings of that group.

Foundation limits (]

= e | &0 A &0 ED

Fig 11.7

Once the polylines defining the limits have been intro-
duced, the user may delete or move them, insert a new
vertex or eliminate a section of the polyline.

These polylines have certain logical restrictions regar-

ding their position:

- They cannot intersect a column

- They must cut the outlines of the footings before
and after their design

- Footings with multiple columns cannot be trimmed
in such a way as to leave one column isolated from
the rest of the columns or column starts sharing the
footing.

If a polyline does not comply with one of these condi-
tions, the program will not consider the limit generated
by the polyline.

The defined limits have no effect on strap and tie
beams, pile caps, tapered footings or strip footings.
They only affect reinforced concrete and mass concrete
footings of constant depth.

Loads applied on footings, pile caps and, strap
and tie beams

Point, line and surface loads can be applied on foo-
tings, pile caps and, strap and tie beams, and are ta-
ken into account in the design. Using this module, CY-
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PECAD also recognises the loads transmitted by the
stair supports resting on the aforementioned foundation
elements.

CYPECAD assumes that the soil below the strap and
tie beams does not intervene in the force equilibrium or
distribution to which they are submitted. Therefore,
strap and tie beams are designed to also support any
loads that may be present acting on them and will
transmit the forces to the footings or pile caps at their
ends, or other strap and tie beams they may intersect.

11.2.4. Wall foundations (Strip footings)

When introducing a wall (option Beams/Walls > Define
wall within the Beam Definition tab) regardless of which
type of wall is selected, a dialogue box will appear where
the properties of the new wall are to be defined as well as
its foundation. The wall may be introduced with or without
external fixity. In the case of with external fixity, the wall may
be considered to be Fixed or to bear on a Strip footing
(left or right overhang, or both).

= Foundations. With external fixity 3

O Fixed

(%) Stiip footing

() Dverhang only on the left

() Dverhang only on the right

(2) Overhang on both sides

Depih om

Overhangs: / em
Fig. 11.8

Strip footings are designed automatically.

Strap beams will be required to connect the strip footing to
internal pad footings in order to centre the moment that
arises due to a non-centred strip footing (for example: a
footing with an overhang only on one side).
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If a wall is introduced without a footing, it can easily be as-
signed one later using the Foundation elements option
from the Foundations menu explained above.

11.2.5. Foundation options

Various foundation options can be found having clicked on
the Options button in the General data window. Some of
those options are described below.

E Foundation elements with external fixity

X

Foundation soil
Veiify footing sliding
Adherence (2] katent
dedrees
et | e
Allomable beaing pressure in accidental stuations koo

Consider wind combinations

Saitfoating friction angle (d]

Allowable bearing pressur in persistent situations

Consider earthquake combinations

Fig. 11.9

3 Steel types in bars 2%

[l columns, walls and corbels

Floor slabs TFDundahun ]

[ [ o —
Botem Addtionat (" ]
- In mat foundations -
- In foctings and pile caps -
tid

Fig. 11.10

Reduction of minimum mechanical ratio

In the case where the selected code allows for this re-
duction, the minimum mechanical ratio required due to
bending can be applied. This reduction is always ap-
plied during the verification.

CYPE

& Reduction of minimum mechanical ratio

The mininum mechanicsl steel rea i calculsted so that the masimum

"4/ moment the seston can vithstand withoul eiforcemen can be wilistood
by the reinforcement hence forcing the concrete to collaborate resisting
tensie forces. This nay, the possibilly of fragle fracture caused by suddenly
having to transfer the tension in the concrete to the steel reinfarcement is
avoided Nonelheless.tis moment may be far grester than that which may
teal be acting onthe section, leadin to excess steelin areas withstanding
lttle force.

Itis generaly accepted that if the necessa teiforcement [Usnecl s less
than the minimum mecharical steel area (Usmi, it s passible o reduce the
inimum mecharical area and use ateinforcement area squsl

Us - Usnes (1.5~ 05 Usne / Usmin])

Apply the reduetion in slabs
Appl the reduction in crop panels
Appl the reduction in ibs

[ Save as defaul seitings

(s

[ Defal setings |

Fig. 11.11

Cancel

Allow uplift in the footing

If this option is deactivated, uplift will not be allowed in
the footings, that is, the resultant force must pass
through the central nucleus of the footing.

Z Pad footing options.

General | Perimeter reint. | Types | Stifness cteiia| Pressure increment|

Widthincrement
Depth increment
Minimum depth

[ ] Geometiic reinforcement minimums

[ Apply reduction to the flexure minimums

Place top reinforcement mesh if needed in pad footings

tch the anchorage for each direction

o uplft in the fooling

alculste the shear resistance according to EH-91

1D not place top reinforcement mesh if e desion is suecessful with mass concrete
Footing of constart depth ¥
Depth citeria

| Fonting depth >= beam depth without excepiion v

Defauit footing type

[ Save as default seliings

Fig. 11.12

Do not place top reinforcement mesh if the design
is successful with mass concrete

When the design is being carried out, a top reinforce-
ment mesh will be placed if the mass concrete section
fails for flexure, i.e. a tensile resistance of the concrete
is assumed.



General |Perimeter einf.| Types| Sifiness riera) Pressure incremen|
“wickh increment om
Depth increment em
M depth cm
[ Geomekric reinforcement minimums [Cooom]

[ Apply reduction ta the Hesure minimums

Place top reinforcement mesh f needed in pad footings
Match the anchorage for each direction

[Z] Allow uplitin the focting

[ Calculate the shear resistance according to EH-31

Do ok place bop reinforcement mesh if the desian is successhul with mass concrete)

Defaitfooling ype:
Depth citeria
| Fooling depth = beam depth vilheut exeepiion v
[ 8ave as dafeult setlings
Fig. 11.13
Balancing type

This option allows to select the type of pressure distri-
bution acting under the footing as a response of the
soil. (A) Rectangular pressure distribution under the
footing: If this option is selected, the program assumes
that the balancing of the strap beam is perfect, resul-
ting in a rectangular soil pressure distribution. (B) Tra-
pezoidal pressure distribution under the footing: The
program admits that the balancing of the strap beam is
not perfect, that is, a certain rotation of the footing oc-
curs, which leads to a trapezoidal pressure distribution
and therefore, a relaxation of the forces acting on the
beam. This displacement of the resultant force pro-
duces a reduction of the moment on the beam of ap-
proximately 10%.

Z Strap beam options.

Balancing tolerance angle degrees

[ Provide stirups inside the foundation

Balancing lype

Rertang.ar pressure ditibuion nder footing || €]
[Fre—— |

[ Save as defaut settings

Fig. 11.14
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* Maximum ratio of maximum span-depth. It is the
maximum permissible ratio between the maximum span
amongst all the columns of the footing and the footing
depth to be able to consider the footing as rigid in its
design.

* Maximum ratio of maximum overhang-depth. It is
the maximum permissible ratio between the maximum
overhang and the depth in the design.

£ Pile cap options.

General | Ong e Pile cap beams | d | {

Overhangs

Minirtum averhiang over pile

Minimum ovethang over support n

Depths
Mirimum depth citeia
Minimum depth n
Mayimum depth n

Bars

e m

Matimum diameter 2.

mm

Loads per pile
[I'with lnads per pile

[ Save as defauit seitings
Fig. 11.15

11.3. Strap and tie heams
11.3.1. General information on strap and tie heams

Rigid bending is not considered in the case of tie beams or
strip footings however it is in the case of strap beams which
balance the load and act as tie beams (they absorb the
moments produced at the base of the columns, due to the
eccentricity of the force normal to the columns with respect
to the axes of the footings and transferred to the axes of the
footing).
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The program does not consider the beams to be suppor-
ted by the ground.

The program allows the user to assign the ‘balancing’ to
one or both ends. For example, in the case of a beam run-
ning from a centred pad footing (with respect to the co-
lumn) to an eccentric pad footing, the user can balance the
end reaching the eccentric footing and leave the other as a
tie beam.

11.3.2. Strap and tie beam floating menu

The strap and tie beam floating menu which opens upon
clicking on Foundations > Strap and tie beams in the
Beam Definition and Results tabs contains the various
options related to the beams:

Strap and tie beams (7] (]

Fig. 11.16

* New beam

When introducing a new beam, the user can choose
between:

- Tie beam

- Strap beam. These balance the moments transmit-
ted by the columns, shear walls and walls to the
foundations relative to their axes. Any type of foo-
ting can be balanced.

- Beam with automatic balancing at ends. Using this
option, the user can introduce a beam between two
previously introduced footings and the program will
automatically balance the ends which require ba-
lancing because the footing they reach is eccentric
with respect to the supported element(s) (e.g. edge
footing, corner footing, etc.).

F Beam selection

0 o/

AQQLANE

eS|

BROQLAMGD

e 40—

—40—

]

40—

Top reinf.: 2 @12

Bott. reinf.: 2 @12 % E]
Stirrups: 1x@8@30 1

Top reinf.: 2 @12
Bott. reinf.. 2 @12
Stirrups: 1x26@25

Aooe

pt

Fig. 11.17

* Edit beam design

After the general analysis, the result obtained for the
beam can be modified. The footing can be designed
independently and later on, design the beam.

@ Selection 8 Stinps P Anchors [l Code checks 7 Desion

Raazre@

c2

2016 L=608

20 120 ———f

15k 305 404

2016 L=588

7724

Detaiing < DVien

Acomt

Fig. 11.18

To do so, select a beam, and click on the Edit button. A
window containing the following options will open:
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31 Page preview R Setup < Pie 8 Find

FE
~

- Selection. This allows for the type of beam to be
modified. The new beam (of the same type) can be
selected from the scroll list.

Reference: C.2 [P7 - P14] (Tie beam)
-Dimensions: 40.0 cm x 40.0 cm
-Top reinf.: 2 @16

-Bottom reinf.: 2 @16

|-Stimups: 1x@8@30

[Code checks [Values [Status
[Minimum tie beam width recommendation
7. Calayera “Catulodo Estructuras de Cimentacon' 42 edain, INTENAC, Secton 3.15 [Minimum: 6.9 cm
= Selection 26) Calculated: 40 cm Verified
Ririmcm te bearm beam m depth recom mendati
J. Calavera, ‘Calculo de Estructuras de Cimentacion’ 45 edicién, INTEMAC. Section 3.15 [Minimum: 6.9 cm
RAQLA DD Calculated: 40 cm Verified
3 [Minimum diameter of stirups: Minimum: 6 mm
Calculated: 8 mm Verified
Minimum spacing of stirups Minimum: 2 cm
Eurocods 2. Article 5.2.0.1. Calculated: 29.2 cm Verified
Vinima spacing fongitudnal reint
lEurccods 2. Artiie 5.2.1 Minimum: 2 cm
~Top reinf: Calculated: 27.2 cm Verified
-Bottom reinf: Calculated: 27.2 cm Verified
— 40— Maximum stirrup spacing:
— “Without shears: Maximum: 30 cm
1 Top reinf.: 2 216 Artice 44.2.3.4.1 (EHE-95 Code) Calculated: 30 cm Verified
= Bott. reinf.: 2 @16 [Maximum stirrup separation recommendation for beams resisting compression
" . ldue to seismic loads (1) INot applicable]
] Stirrups: 1x@8@30 |(2) The stirrup separation requirement for bars in cormpression will not be applied due to the
longitudinal compression being necessary.
Mararmum spacing longitudnal reinf:
\artcle 42.2.1 (EHE-9¢ Cods Maximum: 30 cm
~Top reinf: Calculated: 27.2 cm Verified
-Bottom reinf. Calculated: 27.2 cm Verified |

Fig. 11.22

Aocept

Fig. 11.19

Stirrups. If the options are activated, the stirrups of
the strap beam will be extended into the foundation
up to the column starter bars.

stinups ot the orgin of the beam
[ Place stirups atthe end of the beam

[JPlace

Fig. 11.20

Anchorage. Modifies the anchorage lengths.

= Anchors X
Lengts ot the origin of the beam
Top reirt. cm
Botiem rcif em

Lateralreint. cm

Lengths atthe snd of the beam

o en

Top reint

Fig. 11.21

Code checks. Verifies the current beam. Once the
process has concluded, a list of all the verifications
that have been carried out is available.

Design. Automatically designs the beam and ap-
plies all the conditions stated in the code selected
by the user. Once the process has concluded, a list
of all the verifications that have been carried out is
available.

Detailing. A transverse and longitudinal section of
the beam is displayed, with its reinforcement and di-
mensions.

3D view. Provides a 3D view of the beam.

= Tie beam edition

& Selection {8 Stinps P Anchors (5 Code checks 7 Desin

RQALA G @
<

[

=

Cancel
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Delete beam
Deletes a previously introduced beam.

Balance ends

Allows for the balancing action to be activated or deac-
tivated upon clicking at the end in question. If the strap
beam balances the load at a specific end, a curved ar-
row will appear indicating that the balancing is active. If
the arrow does not appear, the balancing at that end is
not active.

Match

This option allows to copy the selected strap beam type
from the foundations of the analysed job to other strap
beams of the same job. It also allows to copy tie beams
in a similar manner.

Using this tool, it is possible to match the strap beam
sections proposed by the program having analysed the
job. This way, the number of different beams of the job
can be reduced, obtaining more uniform results.

A strap or tie beam can be copied onto another strap or
tie beam with a larger section. In this case, the beam
will be drawn in red to indicate that it has an insufficient
section.

The anchorage lengths of the copied beams are redesi-

gned after the assigning has taken place. The master
beam will remain unchanged.

CYPE

11.3.3. Further options for strap and tie beams

If the user has acquired the Advanced design of surface
foundations module, then further options are available:

Loads applied on footings, pile caps and, strap
and tie beams

Point, line and surface loads can be applied on foo-
tings, pile caps and, strap and tie beams, and are taken
into account in the design. Using this module, CYPE-
CAD also recognises the loads transmitted by the stair
supports resting on the aforementioned foundation ele-
ments.

CYPECAD assumes that the soil below the strap and
tie beams does not intervene in the force equilibrium or
distribution to which they are submitted. Therefore,
strap and tie beams are designed to also support any
loads that may be present acting on them and will
transmit the forces to the footings or pile caps at their
ends, or other strap and tie beams they may intersect.

Strap and tie beam intersections

Using the Advanced design of surface foundations
module, CYPECAD can design foundations consisting
of footings or pile caps with intersecting strap and tie
beams.

11.4. Automatic generation of footings and
heams

This option will automatically generate footings and beams
according to the established parameters.

A window will open where the parameters to be used in the
generating process are to be introduced.

The overhang will be equal to zero if, in one direction, there
is a column directly in front but not on the other side.



Vision distance (D) and angle (A). Any facing columns
whose axis alignment differs from that of the generating co-
lumn by a distance less than ‘D’, as long as the contained
angle is within the angle of vision ‘A’.

Maximum separation between column axes to create foo-
ting. The maximum distance, by default, between the co-
lumn axes to create a combined footing is 1 m (limit maxi-
mum value: 3 m).

Having generated the foundation, the footings and beams
can be modified, using the Edit option from the Founda-
tion elements or Strap and tie beam floating menus.

11.5. Analysis and results
11.5.1. Design

This option analyses and designs the foundations which
can be composed of pad footings, strip footings, pile caps,
baseplates, and strap and tie beams.

Tie beams
Stizp beatns

Upte:

© Quick and complete design
O Quick design with minimum dmensions
O terative design

Fig. 11.24

Cancel

For those cases where errors or warnings appear when
designing certain elements, a warning will be emitted at the
time of executing the option, after which, the option Code
check errors should be selected.

There may be more than one foundation level. Here, it is
equally possible to select the floor groups for which the
foundation is to be designed.

CYPE
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There are three design options explained in the on screen
help of the program.

Bear in mind that the complete structure has to be analysed
to obtain the forces at the base of the columns.

11.5.2. Code check errors

After the analysis, if this option is activated, the foundation
elements with design errors will be displayed in red. By
clicking on the element in question, a message will appear
informing the user of the errors that have occurred during
the design.

11.5.3. Eliminate overlaps

Once the foundation has been analysed, if there are over-
lapping footings, a warning will be emitted and this option
can be used to modify the layout of the elements.

For those cases where all the overlaps have been elimina-
ted, the program will place a combined footing under the
columns.

11.6. Reports and drawings
11.6.1. Foundation report

A report is provided by the program containing the data in-
troduced: footings, pile caps, strap and tie beams and ba-
seplates displaying their dimensions and the verifications
that have been undertaken.
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11.6.2. Foundation and foundation reinforcement In the second case, the drawings of the footings, pile caps
floor plans and baseplates are displayed.

Within the selection of floor plans, there are two types of — EEEIEIED
layouts available for the foundations: Foundation and D S8 0@ EbeEe »
. . RaAQLAS@
Foundation reinforcement. - - - P L
2 Drawing editor B S
avinglype [Florpns 9] e
1 |
vl m e S R | !
[ Draws the DXF/DWE template: le giﬂj—!fA st;@;‘ug [uc) fuo VETA1 Po - Pa]
Fig. 11.26 @
I;mk to detail/hide Strap Beam (Group 0) VC.T-1.1 [P6 - P5] -
In the first case, the foundation layout on the floor is drawn, Fig. 11.28

as well as the column starts, reinforcement and dimensions
of the foundations and the foundation and strap and tie
beam schedules.

The floor layout drawing configuration tab contains two op-
tions: Footings/ Pile caps and Foundation.
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The first option contains all the data regarding the layout on

the floor and the column starts. The second the drawings
and reinforcement schedules.

os| Hol-Core sl Composte s FI3./P.Cap | Foun Metak1

Footing geomelry
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Fig. 11.29 Fig. 11.30

In the layout drawing the footings, pile caps, piles, pile ta-
bles, etc. are drawn.

Objects
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Fig. 11.31
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12. Contour maps and deformed shape

12.1. Contour maps

Contour maps can be accessed by selecting the Contour
maps tab at the bottom of the CYPECAD window. The
force and displacement graphics are displayed in colours
whereby each tone possess a value detailed on a scale in
a floating menu. The contour lines can equally be repre-
sented.

Z CYPECAD - [T:\...\W¢

o

Live load

003 [mm]

A colour key is displayed at the bottom of the screen indi-
cating the respective values associated to the colours as
well as the maximum and minimum values at either end of
the key scale.

The contour lines are graphics similar to those of elevation
levels in topographic maps, except in this case, each line
represents the geometrical position of the points with the
same force or displacement.

CYPE

The contour maps or contour lines can be attached and
printed out.

12.1.1. Loadcases and floors window

% Loadcases and floors_[2 ][]

The Contour map window contains a
floating menu called Loadcases and flo-

Displax

ors. Here, the visibility of the contour lines

@ Loadease O Combinaiions

and their values can be activated or deac-
tivated. The loadcase or combination —
loadcase the contour map refers to can Fig. 12.2

be selected, as well as what is to be repre-
sented in the contour map (force, displacements, etc.).

The displacement diagrams, force diagrams and steel area
diagrams for waffle, solid and flat slabs are represented per
floor and in colour. They represent the loadcase selected at
that moment.

Displacements
The contour maps and lines of the floors can be viewed per
loadcase or combination loadcase.

Displacement z. Vertical displacement. Units in mm.
Negative values represent a vertical descent.

Rotation x. Rotation about the x axis of the mesh.

Rotation y. Rotation about the y axis of the mesh.

Forces
The forces can be selected for a given loadcase or combi-
nation loadcase.

Total shear. Square root of the sum of the shear in X
squared and the shear in Y squared.

Shear X. Shear force in the X axis of the mesh.



e Shear Y. shear force in the Y axis of the mesh.

*  Moment X. Bending moment in the X axis of the mesh.
* Moment Y. Bending moment in the Y axis of the mesh.
* Moment XY. Torsion in the floor plan.

Design stresses

The design stresses can be selected. The design stress at
a point is the value of the force envelope at that point which
results in having to provide the worst case reinforcement.

* Total shear. Square root of the sum of the shear in X
squared and the shear in Y squared.

e Shear X. Shear force in the X axis of the mesh.

e Shear Y. Shear force in the Y axis of the mesh.

*  Moment X, bottom steel. Bending moment in the X axis
of the mesh used for the design of the bottom steel.

*  Moment Y, bottom steel. Bending moment in the Y axis
of the mesh used for the design of the bottom steel.

*  Moment X, top steel. Bending moment in the X axis of
the mesh used for the design of the top steel.

* Moment Y, top steel. Bending moment in the Y axis of
the mesh used for the design of the top steel.

Steel areas

The steel areas displayed in the contour maps represent
the steel area required for the design stress at that point i.e.
the worst case reinforcement.

The steel to be seen can be that of the top or bottom in the
XorY direction.

Ground bearing pressures
This option is available in the case of mat foundations.
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e Maximum bearing pressure. Worst case bearing pres-
sure of the slab on the soil.

e Uplift. Value of the uplift in mm.

* By loadcase. Bearing pressure by loadcase or combi-
nation loadcase.

Some of the options present a Maximum value and/or Mini-
mum value option. These allow to limit the values displayed.
The colour order does not vary upon modifying the range,
only the values they represent change. These will be dis-
played in the colour key at the bottom of the screen. This op-
tion is very useful to obtain a more precise view of the values.

It is equally possible to select a single limit to locate the
point at which the maximum or minimum value occurs.

These options allow, for example, to view which areas of a
slab require additional reinforcement to that of the base
reinforcement, in which areas can a certain reinforcement
diameter be used, etc.

In the case of the bearing pressure option, it is useful to
view if there are areas which are greater than the allowable
bearing pressure, by introducing the value in the minimum
value option.

12.1.2. Forces menu

This option allows to view the forces in beams, joists, hol-
low core slabs and composite slabs. The results can be
displayed by loadcase, combination loadcase or envelope.

12.1.3. Flat/Waffle slabs menu

This menu contains the same options that can be found in
the Flat/Waffle slabs menu within the Results tab; whe-
reby the user can view and modify the reinforcement.

A third option is available: Deflection between two
points. The user can visualise the secant or tangential de-
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flection at a point, and for each of these, their respective
maximum relative, maximum absolute or the deflection bet-
ween the two points. Additionally, the user may select the
simple loadcase, combination loadcase, worst case com-
bination and amplification factor for which the deflection va-
lues are going to be calculated.

This last option can also be accessed in the Envelopes
menu within the Results tab.

12.1.4. Window menu

The contour maps and force envelopes can be consulted
simultaneously in several windows, in such a way that, for
example, the floor displacement values can be seen for the
dead load loadcase and the live load loadcase at the same
time. In a similar way, the corresponding windows can be
obtained for different floors. The definition of the window
remains whilst the user is not in the Contour map tab but
not if the program is closed.
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Fig. 12.3

12.2. Deformed shape

12.2.1. 3D view of the deformed shape of the struc-
ture

Once the job has been analysed, the deformed shape of
the structure can be seen. It is possible to view the maxi-
mum deformation caused by a simple loadcase or combi-
nation loadcase.

This option appears in the Deformed Shape tab.

Fig. 12.4

Within this window, the Deformed shape dialogue box ap-
pears in which a series of options can be defined to confi-
gure how the deformed shape is viewed. The following op-
tions are available:

* View the deformed shape due to a simple loadcase or
combination loadcase.

¢ Selection of the loadcase or combination loadcase.
* Factor

* View the structure (display structural elements or dis-
play simplified structure)

CYPE



* View waffle and flat slabs
e Deformed shape animation

2 Deformed Shape El
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@ Loadcase O Combinations

Dead load v
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Fig. 12.5

Each of the options described above contains a help on
screen describing their use.

Viewing the deformed shape and its animation are efficient
tools to identify if there is any unusual behaviour in the
structure and any issues due to its design or external ac-
tions.

12.2.2. Indication of the deformation using a colour
scale.

The structural elements (in their deformed positions) are
drawn with an applied colour scale, depending on their dis-
placement when a loadcase or combination loadcase is
selected. This way, it is easy to distinguish the way in which
the individual elements of the structure are deformed resul-
ting in the overall deformation of the structure.

The key to the colour scale is indicated at the bottom of the
screen. The value of the displacement represented on
screen is the vector result of the three components: Ax, Ay
and Az.

In a similar way as with the Contour maps, several windows
can be opened simultaneously to be able to view and com-
pare the deformed shape when different loadcases or
combination loadcases are applied.

CYPE
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13.1. Reinforcement tables

The program contains predefined reinforcement tables for all
the reinforced concrete elements in CYPECAD. All the tables
can be edited and modified. It is equally possible to create
new, completely independent tables. The tables are mana-
ged in Steel types in bars window which opens by clicking
on the By position option in the General data window.
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Fig. 13.1

Using the - icons, the user can access the chosen table.
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13. Tables and libraries

13.1.1. Use of the reinforcement tables

During the analysis, the program chooses the required rein-
forcement to resist the applied forces and moments from
the selected table.

If no suitable reinforcement is found, the program emits a
warning and the user should revise the reinforcement table.

When atable is created or modified, verify the coherence of
the data introduced.

13.1.2. Restore default tables

This button, located at the bottom of the Steel types in
bars window, allows to restore the original or predefined
(in case they have been modified) reinforcement tables.
When restoring the default tables, if they are different to
those modified by the user, the program will ask which ta-
bles are to be saved.

In any case, tables added by the user to the predefined ta-
bles are saved.

13.2. Section library

CYPECAD contains predefined section libraries. These li-
braries are provided by the manufacturers and allow for the
sections to be used directly as their dimensions and pro-
perties have already been defined.

It is equally possible to create new sections and new libraries.



13.2.1. Edition of an individual section

A new section can be created by selecting the Editable
option in the Section data field from the Section descrip-
tion window. All the dimensions and properties can be mo-

dified.
3 Section description
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13.2.2. Library manager

When sections from a library are to be used, the library
must first be imported into the job section library.

13.2.2.1. Use of existing libraries

The libraries are managed in the Section library which
opens by clicking the Job sections button in the Section
description window.

CYPE
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3 Section library

Narme:
M
Desoiption

1009
1130281
120037

M250:11.9
M2E0134
M6
MIIATE

M-Shapes. Miscellaneous beams
Seclion ype
Folled |

- Cold

58>

Dimensians in mm

Fig. 13.5

The library which appears by default is that defined in the
Section library which opens by clicking the Job sections
button.
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Other libraries can be imported by clicking the import icon .

13.2.2.2. Library edition

It is possible to attach sections to the job library by clicking on
the 4| icon. Sections can be copied by clicking on the =]
icon, edited by clicking [#] and deleted using the | icon.

13.2.2.3. Library creation

A new library can be created by either directly creating a
new library in the Library selection window (accessed by
clicking the Library management button) and importing
the selected sections, or by exporting specific sections of
the job using the icon from the Section library window.
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