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Chapter 10:
Dimensioning - Concrete
(part 2/4)

“‘ SCADA Pro 20 328Bit - [(0) Scada : 1-260.00 (D:\MELETES\stam15\stam15)]
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The 10th Module is called "DISCUSSION" and includes the following groups of
commands:

Scenarios - GENERAL
Beams

Equitable Control

Pillars BETTON
Sandals

Slabs-Mesh

Iron

Wooden

Masonry

Charts GENERAL

< € € € K < K < <K< KL

!. After the completion of the model, the input of the loads, the execution of the analysis and
the creation of the combinations, the "Dimensioning" of the structural elements of the design
follows, where the adequacy check is performed, based on the regulation selected in the
"Dimensioning scenario" and the reinforcement of the concrete elements is entered.

With SCADA Pro you can dimension projects made of concrete, metal, wood, load-bearing
masonry and a combination of these.

The Sizing manual is divided into 4 parts:
e Part 1/4 GENERAL REQUIREMENTS FOR ALL MATERIALS
¢ Part 2/4 COMMANDS FOR BETTING
e Part 3/4 COMMANDMENTS FOR RAIL AND WOOD
e Part4/4 REQUIREMENTS FOR WALLING
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$ ﬁ l_; The "Beams" field contains the commands for finding Beam
r Continuity, Dimensioning, Reinforcement Check and Beam
Tuviysiec Eheyyoc Amotshi-  Continuity Results.

Sokwv ~ Omlon~ opoTa =
Aokoi

1.1 Beam continuations

TUVENELES
SoKuw

v
/ Evomoinon Aokww
*
Moypoon Evomtoingng Aokwwy
m EOpean emdekTikg
* EOpean cuvolika
% Mooypoipn) ETTAEKTIKG
‘ Acoypoipn guvoMKo
# MpoTprosg omAlang

1.1.1 Beam Consolidation/Registration of Beam Consolidation

v
/ Evomoinon Aokww
*
/ Moypoon Evomtoingng Aokwwy

In cases where the beams enclose surface elements, there is a need to break the beam members
in order to ensure the necessary connections between the linear and surface members.
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Consequently, breaking the beam into small sections creates the need for Consolidation in order for it to be
sized as a single member.

v
// Evomoinon Aokwv

This is achieved by using the Beam Consolidation command. Select the

command and then:

e Either you show the sections of the beam one by one.
e Either you show the first member and then with the windowed option, all the others.

Continue with Continuity Finding and Arming Check.

If for some reason you wish to delete a previous consolidation, select
=

/ Awoypaepr] Evomtoinane Aokuwv

and then the first part of the consolidated beam. Right-click to
complete.

OBSERVATION:

. The maximum number of beam segments that can be consolidated in one consolidation is
60.
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1.1.2 Find Selective/ Find Total

&

241

' Find Selectively: to selectively define the beams that will participate in a pass. You select
the beams with the left key and after you have completed the selection by pressing the right key,
the program draws a red outline.

P
sl Find Total: to automatically determine the continuity of the beams of the floor or the whole
building. After selecting the command the following dialog box appears:

x| where you choose the automatic definition of either the floor or
= Opdwou " Knpiou the whole building.

The program automatically creates all the beam passes.

ok | Cancel |

1.1.3 Deletion Selective/ Total deletion

1
' Delete Selectively: to selectively delete beam sequences that have already been
created. Select the command and then point with the mouse to the beams from which you want

to delete the continuation. Right-click to complete the command and continuation is deleted.

g‘k Delete Overall: to delete the continuity of the beams of a level or the whole building in

Tuveyeieg Aokov Euve |

¥ Opdgou " Kmpiou

In the dialog box that appears, select the appropriate option.

QK I Cancel
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1.1.4 Arming preferences

e
: Bracing preferences: to determine whether one or two bars are to be placed as common
support reinforcement in the beams, if you wish to take into account the bars both openings in
the support reinforcement, as well as the anchorage length by varying, if you wish, the support
width of the beam.

By selecting the command, and after pointing to a beam, the dialog box appears:

NMpoTipnoec Onhonc Zuvexsn: ADKDV x|

A I_EE'

ok | Cace.-ll I'I]'n.d'mi;ETr]gEqﬂn]l: «| »|

Q - EXAMPLES:

In the common support the irons to be placed, based on the above
option, are two separate irons.

By left-clicking on the bars, their status changes and they become a
single line which means that the common bars that will be placed
will be single.

Here the bars coming from the openings on either side enter the
respective openings both above and below the beam.

This means that when calculating the bars placed in the support,
the program will take into account the bars from both spans (both
up and down in the support).
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= To take into account the bars from only one opening, left-click on
| the yellow and white lines representing the reinforcement of the
I

opening below and above respectively, so as to obtain the shape
shown in the side image

In order to change the bar of the left opening up and down, you have to use the arrowﬂ to
switch to that opening.

OBSERVATION:
The change must always be made for both the bottom support and top support irons.
Finally, in the "Support Width" field Midros ZrpiEne (m) you can enter

a different support width in order to increase the anchorage length of the irons. This change is
made after selecting the width you want to change while activating the typing field with the
existing beam width as the default value.

[MdToc ETApLERS [m] ]ﬁ

1.1.5 Right key operation in Dimensioning

The right button function over a building block has now been activated. By moving the mouse
pointer over a structural element e.g. a beam and pressing the right key, the following menu of
options appears:

fl Amokpu
fl pun where you select the command you want to run

. | ATOpOvWar instead of using the command from the sections in
the module.
W Aootoowoloynon DuovEyEuag

N Editor
ATOTEAETUOTO OUVEXELDL

MEpEUVEN OUVEXELOL

o AlOypoppoTo
_#‘ AsmTopEpElE; OmALTpwY

10



CHAPTER 10B 'DIMENSIONING'

1.2 Armament Control

% EmiherTikG

Bheyyog g FTuvoMKd

Omon~

1.2.1 Selectively

ﬂ | Selectively to selectively size a beam or a beam continuum. Select the command and then
point the mouse at the continuum or continuums of beams you want to dimension.

1.2.2 Overall

“Overall to dimension the beams in total per level or the whole building. Select the
command and in the dialog box that appears, select Floor or Building sizing respectively:

Tuveyaeg Aokwy AoT x|

% Opdgou " Kmpiou

ok | Cancel |

1.2.2.1 Miscommunications and Symbols

The beams shall be coloured in the corresponding colour indicating the type of failure and the
initials identifying the type of failure shall be marked on their axis.

Initials indicating the type of failure also appear on the beam:

BEAMS - FASTENERS - PEDESTALS

CAMPSY
K RED p(4%) | MAXIMUM PERCENTAGE OF ARMATURE 4%
) RED pmax | ARMAGH BY REGION
RED AS | DOES NOT CALCULATE AS1 AND AS2 PER REGION
RED sep | Shep PEDILODOKOI
RED shtr | shtr PEDILODOKOI

11
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RED N NEW AXIAL CONTROL START - END
KERAMID Ibd Ibd IN THE ARK
dbl KERAMID dbl MAXIMUM CALIBRE OF BENDING IRONS
ADVERTISEM
ENT
KERAMID VRd2 | VSD>VRD2 OUT
KERAMID | (V-T)'2 | SUM OF SQUARED FRACTIONS >1 CM
KERAMID | Vrdmax | VSD>VRd,max EC2 BY REGION
KERAMID (V-T) | TRD/TRDMAX+ VSD/VRDMAX>1 EC
KERAMID asw asw>aswmax PER REGION
STEEL JOINTS - CONCRETE JOINTS OLD
KERAMID A REGULATION
KERAMID A TORSION CONTROL OLD REGULATION
REGISTRATIO
N
KERAMID w BEGINNING - MIDDLE - END
OMNAAISMOI
KERAMID 2 CONNECTORS PLACED BY REGION
KERAMID ) BISECTORS PLACED BY REGION
RED (0] BENDING REINFORCEMENT MOUNTED

1.2.2.2 Avoiding synergy failure in the beams

The new version of the program incorporated the control of the maximum diameter of the main
bending reinforcement of the beams according to paragraph 5.6.2.2.2(A) of EC8-1. A
corresponding visual indication "dbl" is displayed when the diameter of the installed
reinforcement is found to be larger than the above limit.

12
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1.2.2.3 How to calculate the anchorage lengths Ibd

The method of calculating the Ibd anchorage lengths for the different regulations is summarised
below:

The total Ibd is calculated and this is divided into 11 and 2. The |1 is the straight anchor length
and I2 is the one that turns inside the node.

OBSERVATIONS:

¢ The ECOS prescribes a minimum WIDE anchorage length (I11) which it calls
Ib,min.

e EC2 does not provide for a minimum straight anchorage length, but provides for a
minimum TOTAL anchorage length (I11+12) which it also calls Ib,min.

e EC8in paragraph 5.6.2, among other things, provides that ONLY for DCH the anchorage
length should be only straight (extra long).

On the basis of the above, the following conclusions can be drawn

e For the EAK-EKOS scenario the minimum linear anchor length is exactly as specified
and if it is greater than the width of the support minus the overlap, an error message is
displayed

e Forthe EC2 w/o EC8 scenario as well as for all ECs with DCL and DCM flexibility classes,
it does not obey a minimum straight anchorage length of |b, min but
the total length lbd is checked against Ib, min according to 8.4.4 of EC2.

So no error message will ever be displayed here because in case the anchor length is
greater than the width of the support minus the overlap, the iron will reach up to the
cheek and then turn at the node.

e For EC with high DCH plasticity class, obey the minimum
straight anchorage length according to EC8 5.6.2 (as in ECOS). The error message shall
be displayed accordingly as in case 1 of ECOS.

e In addition, the relevance regions are now taken into account for calculation of |b. The
upper reinforcement is area Il while the lower one is area I.

13
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1.3 Results

This command includes the commands for processing and displaying the results of the
dimensioning of the columns and walls.

N s B
I Editor Moot Kovoviopou
B TUVOTTIKD

Mspauvnon

5 :
g: NEMTOPEPEIEG OMALTHWY

AmoTehe- -’-; YITOADYLTLOC OMTOX WY k

T~

1.3.1 Editor Old Rules of Procedure

-I-

= This is a command that only applies to sizing with Old Regulations, while for all other
regulations it has been completely replaced by the Armament Details command.

With the Old Rule Editor command you can edit the reinforcement of the continuity of the beam.

Editor Aokww X
MewpeTpia
Aokdc:Opl.
bw = 30 (cm)
h = &0 {am)
L =2.70 (m)
Lerit = 1,20 {m)
EEaRE-S
Kipog OnMopdc  Qnhiopde Suvdsmpoy  Prypdmaan
ETHPI=H ANODITMA ETHPIZH
Avw Kamw Avw Karw Avoo Kamw
Anamoupevol (cm2) 11.25 5.63 5.63 11.25 11,25 5.63
TonoBerolpzvol (cm2) 12.19 6.03| 616 12,06 24,38 6,03
MNapaiag (em2) 0.00 4.68
PABADI ONMAIEZMOY
Konvoi Avi I _P__+_ @
Aorkod Avio _B_ +_ % 4018 + _@__ _® +_ %
Mapaiag 1b16
Aokol Karw . +_ 620 + _ & _h +_ @b
Kovol Karw T S _h +_d
y Ele B3 [ ]e oo
Cancel

14
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Select the command and then the member of a beam. The editor opens where you can left click
on the field where the bars are listed, at the bottom the field opens where you can enter the

number of bars and the desired diameter.

<z | | =
With the arrows

you move from one beam to another within the same continuum

and in the same way you process the reinforcements of all the beams of the continuum.

Select OK to save the changes or Cancel to close the window without saving the changes you

made.

1.3.2 In summary

Summarize to display the summary results of the dimensioning of a beam continuum.
Select the command and then point with the mouse to the continuum whose results you want to
see depending on the regulation you have selected for sizing.

E.g. Old Regulation results:

[ [ Tehida: 1]
|a180 |
XAPAKTHPIETIKA AOKOY

: 5 Képpog Mikog : MAdrog | Yyog | Maxog | MAdrog
e ds ‘ U o L e | o) Eibos | bum) | hm) | hom b m(m)

1 | . | 8 | e | 270 |OpSoywv| 030 | 060 | |
Txupodena | B160_|Kupiog Ohiojog | STI_|Euvbempeg | ST |Emwahugn c(mm) | 25
EAETXOE LE KAMWH

ITHPIZH APXHE ANOITMA ETHPIZH TEAOYZ
Avw Kiw | Ave | Kiw | Avw [
Atovik YmoAoyiopol N (1)
Pomi Yriohoyiopod M (tm) 085| 037 003|023 082 -0.10
Téoeig £ SB(Kg/cm2) 11.87 969 255 6.90 1478 486
Yrokoyiopag A 6 z
Omhionog TS A, (e 058 040 004 029 089 010
Mocoors Omhiopod (%) 063 031 031 063 063 031
o L ) 125 563 563 1125 1125 563
EAETXOZ IE AIATMHEH
ETHPIZH APXHE ANOITMA ETHPIZH TENOYZ
Tépvouoa Ymohoyiopol avymQy 0.70 -1.04
Aiatpnmicd Taon T(Kglem2)
TxupodEpaTOC 044 066
Ymokoyioudg Yuvderfpwr | @lem 19 8/10.00 19 8/10.00 19 8/10.00
EpBadov Tepvouotv (ek1og
) 0.00 0.00
“Amaimon Aaropnmikod =
Jokons Ol FES(cm?) 0.00 0.00
EAETXOZ ZE ETPEYH
Pomii Yrooyioped M (tm) 0.11
Taon TiKgicm®) 0.57
Amaimon Aiaropnmicol 3
Omhiopob Trpépng FEfcm’) 051
TEAIKOEOMAIZMOE
ETHPI=H_APXHZ ANOITMA ETHPEEH TEAOVE
Ao | Kaw Ao | Kaw Aw | Kaw
Amarr. Aiat.Onhiopod [A . (en) 1125 5.63 5.63 | 11.25 11.25 | 563
Tehid Aiat.Omhiopod [A . (cnt) 1219 6.03 6.16 | 12.06 2438 | 603
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TIp6o0. Aotk Tmpitewv )
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1.3.3 Investigation

»

4

h Investigate to display in detail the sizing results  of the specific beam. Select the
command and then point with the mouse to the continuation of which you want to see the results

€] BODOOS - WordPad - O X
File Edit View Insert Format Help
~
D||E| S s8] & [wl@-| B
ENTATIKA METE®H ANA ACKO &
ACEOE Id: 1
H=d Hsd(st) T=sd Ms=d+ Msd- Vsd(st) Vsdi(s) Msd(wvsd) Msdis)
Rpyn Il -0.00 -0.00 0.00 0.00 -4.31 6.22 0.00 -0.08 0.00 0.00
BAwo Ly -0.00 -0.00 0.00 0.00 -4.3%9 -4.56 0.00 -2.07
Tehog -0.00 -0.00 0.00 .69 -2.07 -9.98 0.00 .69 0.00
Rpyn E2 -0.00 -0.00 0.0%9 0.00 -4.5%9 6.22 -0.58 -1.0& -0.97 0.00
BAwo Ly -0.00 -0.00 0.0%9 0.00 -4.60 -4.56 -0.58 -1.66
Tehog -0.00 -0.00 0.0%9 7.8 -1.66 -9.98 -0.58 7.8 1.11
Rpyn I3 -0.00 -0.00 -0.08 0.89 -4.02 6.22 0.58 0.87 0.00
BAwo Ly -0.00 -0.00 -0.08 0.00 -4.25 4.56 0.58
Tehog -0.00 -0.00 -0.08 5.58 -2.48 -9.98 0.58 -1.11
Rpyn I4 -0.00 -0.00 -0.01 0.00 -6.09 6.22 -1.77 -3.80 0.00
BAwo Ly -0.00 -0.00 -0.01 0.00 -6.00 -4.56 -1.77
Tehog -0.00 -0.00 -0.01 9.25 -1.64 -9.98 -1.77 2.56
Rpyn IS -0.00 -0.00 0.02 3.71 -2.61 6.22 1.77 71 3.80 0.00
BAwo Ly -0.00 -0.00 0.02 0.00 -3.38 -4.56 1.77 -2.51
Tehog -0.00 -0.00 0.02 4.12 -2.51 -9.98 1.77 12 -2.56
ACEOE Id: 2
H=d Hsd(st) T=sd Ms=d+ Msd- Vsd(st) Vsdi(s) Msd(wvsd) Msdis)
Rpyn Il -0.00 -0.00 0.07 4.72 -0.77 7.29 0.00 4.72 0.00 0.00
BAwo Ly -0.00 -0.00 0.07 0.00 -1.08 1.93 Q.00 -0.77
Tehog -0.00 -0.00 0.07 0.98 -1.1% -4.41 0.00 0.98 0.00
Rpyn E2 -0.00 -0.00 -0.08 5.11 -0.55 7.29 0.14 5.11 0.3%9 0.00
BAwo Ly -0.00 -0.00 -0.08 0.00 -0.88 1.93 0.14 -0.55
Tehog -0.00 -0.00 -0.08 1.01 -1.02 -4.41 0.14 1.01 0.03
Rpyn I3 -0.00 -0.00 0.24 4.32 -1.00 7.29 -0.14 4.32 -0.3%9 0.00
BAwo Ly -0.00 -0.00 0.24 0.00 -1.28 1.93 -0.14 -1.00
Tehog -0.00 -0.00 0.24 0.85 -1.36 -4.41 -0.14 0.85 -0.03
Rpyn I4 -0.00 -0.00 0.08 2.17 -0.3%9 7.29 -2.4%9 2.17 -2.55 0.00
BAwo Ly -0.00 -0.00 0.08 0.00 -0.35 0.99 -2.4%9 -0.14
Tehog -0.00 -0.00 0.08 4.91 -0.14 -4.41 -2.4%9 4.91 3.93
Rpyn IS 0.00 -0.00 0.07 7.27 -1.1% 7.29 2.49 27 2.55 0.00
BAwo Ly 0.00 -0.00 0.07 0.00 -2.02 1.93 2.49 -1.1%
Tehog 0.00 -0.00 0.07 0.00 -3.36 0.99 2.49 -2.02 -3.93
v
For Help, press F1 NUM

1.3.4 Armament details

¢ With this option you can edit the reinforcement of the beam in an integrated calculation
and design environment. You can also perform reinforcements well calculate new
moment diagrams.

¢ Detailed instructions on how to use this command can be found in the corresponding
user manual (Chapter A. Beam Reinforcement Details)
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1.3.5 Strength calculation

% EmAERTIEG
g: YIOADYLTMO ¢ CVTOX WY 3 % Tuvohea

EXCEPTION:
1. This command is mainly for existing buildings and allows the recalculation of the strengths of
the beams after the manual modification of their reinforcement.

After the pre-estimation process is completed, i.e. the dimensioning of the structure and
adaptation of the reinforcements to the existing situation and before the creation of the pushover
analysis scenario, it is necessary to precede the "Strength Calculation" by selecting the
corresponding command:

"Dimensioning">"Beams">"Strength calculation"

Through this command, the program calculates the M-N interaction diagrams at the beginning -
middle - end (3 points) of the beams.

1.3.§ Calculation of M-N interaction diagrams
For the calculation of the strength moments with given N-My-Mz

OBSERVATION:
For the Beams the strong axis is Z and therefore the intensive that | check is Mz.

To read the intensives:

-For inelastic analysis, open the TXT Tensors File which includes the intensities of all members.

17
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|| [Z] 1001TTXT - WordPad - u} X
[Toreamac < [Fra030 o G EFHE Edit View Inset Format Help
1 Bipa Vb (A) EAzyyog '8 NapéyeTpol A Dl @@ M B E
| B e =l
btk i Py Py R R T A R
| T
0.01] 33.43) 26.10
-0.01] 5.862] 24.93
0.02] -24.07| 13.01
-0.02] 0.39] 33.07
0.01] -1.34] -24.01
-0.01] -9.85] -46.19
0.01] -7.88] 29.20
-0.01] -13.59]| 35.63
0.01] -7.28] 37.79
Tlon sasi)
Uxim) T e
g osr e
e
0.04] -17.08]|
-0.04] 4.27]
0.03] -5.00]
-0.03]
0.02]
-0.02]
0.02]
-0.02]
0.15]
-0.15]
0.15]
-0.15]
0.14]
-0.14]
-0.12]
0.12]
For Help, press F1 CAP [NUM
-For elastic analysis, open the printout of the linadequacy indicators
| Iehiba:1]
AMNOTEAEIMATA EAATTIKHE ANAAYEIHE ME TH MEQOAD TOMKQN AFIKTON NAATITIMOTHTAT(m)
ZraBun EmmeieomikoTnrac B-SD
ITaBun ACiomariag Asbopéviow - lkavoTrommkrl yg=1.35
Extaon Barapuw Xuwpic BAaPeg & Xwpic Emepfdaosig ysd=1.00
AEIKTEZ ANEMNAPKEIAZ ATA OAEE TIZ AOKOYZ
Mehog | KepPog [| Mzt Rhiz+ A EMAPKEIA | Mz RNz- A EMNAPKEIA
14 6908 98.10 0.70 Ma
2 12 7425 82.00 091 Na
28 14 52 87 82.00 064 MNa
13 3114 98.10 0.32 Ma
29 10 17.01| 2118.48 0.01 MNai
11 11.11 74.00 015 Na
10 11 37.05 7400 050 MNa
12 39.18 96.70 0.41 Mai
3 12 2157 96.70 022 Na
g 28.42 74.00 0.38 Ma
15 28.70 74.00 039 Na
32 g 60 77 74.00 082 Na
1 15 34.39 74.00 0.45 Ma
16 42.25 74.00 0.57 Ma
u 13 47 35 187 28 025 Na
16 54 81 74.00 074 MNa
10 2R 35 7400 036 N
Entering the values of the intensive quantities N, My, Mz in the corresponding fields

.. | Caleh My Mz .
and cllcklng the program will start:
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ATTENTION:
For beam members, based on contract: enter the value Mz with inverted sign in the My field.

LaoypappoTte AMniemi§paong M-N *

Calcl || Cale2 | | CalcN,My,Mz Oopitavnes (130 1y My-Mz | [My-M| |Mz-N| | My-Mz-N N- || N+ OK Cancel
M My Mz  Angle -
L Jeslo Jo Ik
step | 100 N+ |2
P 1o o ]

RMy=-50.85, 390.48 RMz=0.00,0.00

My=-60.67,191.14
Mz=-53.29,63.45

Ponég-KapnuhdTmrzg AiaTopnc
L L]
HF

My=-280.989 , 281,560 Mz=-115.278 , 113.519 N=-585.188 , 4026.690

1.3.5.1 Strength Calculation Selectively

-—3 Em\eKTID

it Select the command and left-click on the member of a beam.
The program will calculate the M-N interaction diagrams at the ends and midpoint (3 points) of the
beams of the selected continuum.

On your screen, during the calculation, dialogue windows open, which are, for each beam, the

window of the Armour Details command followed by the calculation window of the
corresponding M-N interaction diagram.

19



CHAPTER 10B 'DIMENSIONING'

1.3.5.2 Overall strength calculation

a Fuvohkd

Tuvgyeeg Aowwow Mootaogwsh.., X

Select the command,

andin the dialog box whether the calculation will be done for
the beams of the active floor or for the whole building.

@ Opopou O knpiou Select OK and let the program automatically calculate the
new interaction diagrams for the selected elements.

Cancel the calculations for all selected items.

e e

EXCEPTION:
The calculation of the M-N interaction diagram can also be done selectively for each beam, at
EmpiEn ApioTepd
Avorypa

Empign Azga ) ) )
, through the "Reinforcement Details" tool of the beams> "Reinforcements":
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IIllIIIIIIIIIIilli|||IIIIIIIIIITlllllllllllllllilll ‘

Evigywon Sk

[t v onc 2 niapic,

Taond Leha
Mpens fem) | O
Ny (am) |©
o saaim o Ho e oupcria arow
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Gntnsic

funecsct e « 0O es

Bt [0 |2 <[ []
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ssrrpacime] bl Kirw nbhue
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Minag Eusrfeuc () [0 sl [0 | néwoctam [0
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ofe [0 Jam
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Femperpio  Kimog Onopss Avoiyaro;  Oniuausg Smpltosw  Tuvlerfipe;  Mpoofiera
Vhact sabiva
Bapshan: C12/15
Nalshos (Kiped) 15220
Wohuflos B four) 5220
84impo - Avopripes 5220

il Apereod
Avwnn
ik e

Selecting: Original or Enhanced, after the enhancement.
Ponr AvToync AaTopnc

A Ewvioyupzvr

It is the calculation of the moment-axial interaction diagrams, which depends on the geometry of
the cross-section, the quality of the materials and its reinforcement, and produces the three-

dimensional diagram of the envelope (My, Mz, N).

In addition, the Tension-Deformation diagrams for steel and concrete are shown schematically,

and the Stress-Contraction diagram is shown in detail.

e Detailed instructions on how to use this command can be found in the corresponding

user manual (chapter B. Beam Reinforcement Details).
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1.3.§ Display of depletion ratios and other variables with Color
Grading

The new versions of SCADA Pro have integrated color grading of depletion ratios and various
other controls in sizing.
Right-click on the desktop to open the menu below:

Eppanvian ol

¥] Amokpuwn

| Amopsvwaon

AuTiypoipn
MeTapopa
Lieoypoupr
Mivakrog [Array)
MzploTpoipn

-1 & 38 X +

Offset

s Anuoupyio Khwvou

) v

MeTapopd opas o

g

L | ApBpnoEg

& Epponion XpupoTikuy Aopadpioswy

% | Amokpun Xpwpotikwy Aofofpioswy

As for the colour scale, it always ranges from green to red with blue in between.

When representing ratio, it always ranges from 0 -1 (green - red) with corresponding coloring of
the members. Members with a ratio greater than one are coloured red without further gradation
and with the ratio value written on member, as shown in the figure below.
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When the scale represents a specific quantity (e.g. reinforcement ratio p) the scale ranges
between the minimum and maximum values presented in the vector.

So by pressing the right button on the desktop two new options have been added to the bottom
of the menu:
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Eppanion aiuwy

. )

I~ € 38 ¥ +

e &

Amowkpun

ATMopovwan

ATy poiph
MeTopopa
Lueypapn
MNivakag (Srray)
MeplaTpoipn
Offset

- Anpuoupyio Khwwou

Metopopa opasag

g AplBunosL

#  Epgovion Xpwpotwwy Aofodpioswy

&  Amokpuyn Xpwpomkwy Acpafploswy

OBSERVATIONS:

The "Hide Color Gradients" option clears the vector and the desktop of colors and scale
Because all sizes are only displayed in the 3D vector, selecting the command automatically
rotates the vector to 3D.

Linear members of all kinds have been divided into two categories, Beams - Columns. Each
time the sizes are displayed only for each category you select

In the linear elements, those that are not selected to display size (e.g. the beams when |
have chosen to display a size on poles), are all painted in grey (off scale) so that their
colour is not confused with that of the others (especially if the values are not displayed)
The name of the size displayed is shown at the bottom right. If the check box "Show
values" is checked, the values are also displayed, otherwise only the colours are shown.
The "Show only those that miss" option displays the values only for those that have a ratio
>1.

Finally, the "Range of values" option allows you to set a range of values to be displayed
on the screen. This is a particularly useful tool especially in the case of large operators.

Regarding the beams (3 values, start - middle - end). You can now see the following values in

colour:

Percentage of reinforcement r above
Percentage of reinforcement p down
Reinforcement ratio p max (the maximum of the two above)

< < < L

Ratio of over armouring over

24
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Ratio of armature overshoot below
Max armature overshoot ratio (the maximum of the two above)
As bending reinforcement (cm2) over
As bending reinforcement (cm2) down
As bending reinforcement (cm2) max (the maximum of the two above)
Reasons for bending exhaustion over
Bending down exhaustion reasons
Bending fatigue reasons max (the maximum of the two above)
v Reasons for shear exhaustion
e In shear sizes there is obviously no up and down
e Inthe beams there is no separation of y and z directions there is only Mz and Vy

< < < < < < < <

¢ Percentage of reinforcement p

Right-clicking on the desktop and selecting "Show Color Gradients" displays the following dialog box:

Epiepovion peyeBuov pe ypuapotkr Suafalpon >
Exupoldzpa || howoi '
Moooord onAigpol p ~ | | Mavw w | ¥

Elpac Tipamy

[ ] Epepéivion péveo auTv nou agraxoly (Adyec = 1)

Cancel

By selecting, Concrete, Beams, Reinforcement Percentage, Up, Show Values | have the following
picture of the carrier
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If you select "Show only those that miss" then you will display the sizes that exceed the
maximum allowed value of p.

In the same way, the reinforcement rate p down, p down and the reinforcement rate p max (the
maximum of p up and p down) is displayed.

¢ Reason for overarmouring

In the same way as indicated above you have the possibility to display the reasons for exceeding
reinforcement above, below or the maximum of these two (max).

Epepovion peysBuow pe ypwpatir] Suwfabuan >
FrupoAzIa w || Dokol W
Adyoc ungpPaonc OnAiopol = | |Max w

Elpog mpmy

Eppavion pove auriv nou aoroxoly (Myog = 1)

Cancl

you will get the following vector image, where the values are shown only in the items for the
in which the armature overshoot ratios exceed 1.
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¢ As bending reinforcement (cm”2)

Following the same procedure you can display the As bending armature (cm”2) above, below or
the maximum of these two (max):

Epieponvion peyeBuov pe ypuopotwr Sefalpon X
FrupOOzpa o | Aokoi e
As Onhiopog kapyne {cm2) | |Max w [

Elpoc Tipmy

[ ] Epepévion péveo auTdv nou agrexoly (Mayoc = 1)

Cancel

cm”2 you have the following vector image.

and setting a value range of 5-10

Notice that only the value ranges (5-10 cm”2) that you set in the box are displayed.
dialogue.
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¢ Asw/s Shear reinforcement (cm"2/m)

In this case, you can display the Asw/s shear reinforcement (cm”2/m)

Epepoovion peyeBuov pe ypwpatkn Safalpon >
Exupodzpa | | hokoi '
Asw s Onhouds Admpnonc (cm~2/m)  ~ | Mavo ¥

Elpog mpmvy

] Epipdvion powe outiow nou ooroxoly (Adyog = 1

Cancel

(ATTENTION: there is no up and down in the shear reinforcement) and you have the following
carrier picture.
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¢ Reasons for bending fatigue

In the same way, the bending exhaustion ratios above, below and the maximum of these two
(max) are also shown. For example, if you set the ratios in the range with a value above 0.95

Epepovian peyeBuov pe ypwpatkr] Sufaban >
Frupodzpa w | | hokol w
Adyor g5avTAnanc Kauwng ~ || Méwvo w1

Edpoc mpmy

[ ] Eppdvion péve autiv nou aoroxody (Adyoc = 1)

Cancel

you see the following picture
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¢ Reasons for shear exhaustion

Finally, you have the option to display the shear exhaustion reasons

Epponiion peyeBuov pz ypwpotikn Swfabpuon *
Frupodepa || hoko w
Moy sBgvThnong Aidrpnang ~ | | Nav ¥

Edpocg Tpoy

[ Epepavion péve aurday nou aoroyody (hdvec = 1)

Cancel

(CAUTION: there is no up and down in the shear exhaustion ratios) , taking following picture.

OBSERVATION:

In beams, the depletion ratios for both bending and shear are greater than unity. A value of 1
appears in the bending ratio and the shear ratio only when the cross-section does not contain any
of the corresponding reinforcement.
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2. Equity Control

%’f ﬁ'— The "Satisfactory Check" field contains the commands to run and display the
i Enﬁujn results of the satisfactory check. The satisfaction check is performed on a level-by-

popecr < level basis.
IkovoTIKO G EAEY YOG

It should be done everywhere where required, and should always precede the dimensioning of
the poles and walls.

2.1 Characterization

=

Mopaktn-
pLopocT

to determine the support conditions of nodes, poles and walls.

2.1.1 Pillars

.

i

éﬁf With this command, you specify the support conditions of the poles for performing the
satisfactory inspection. By selecting the command and after pointing to the node or nodes of the
poles that you want to change the support conditions, you complete the selection by pressing the
right mouse button and the following dialog box appears:

XopaokTnmopog ; x|
Iﬂ'.l gl Buvan yz j
IEE".E:.IE'Epoq j
OK Cancel |
jﬂlSCIEUVUr] w2 Lj
In the first section there is a list of addressesEl=:EIEE where you select the

address of the executable control and then from the next list
1EﬁauE|ap-:ng Lj

Akpoiog
Meooio
Mkt

Avel kavoTikol the designation of the node to perform the satisfactory

control.

ATTENTION:
* Note that the selection here only applies to the poles.
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2.1.2 Totes

ﬁ With this command, you specify the support conditions of the poles for performing the
satisfactory inspection. By selecting the command and after pointing to the node or nodes of the
poles that you want to change the support conditions, you complete the selection by pressing the
right mouse button and the following dialog box appears:

XapaKTnpiopog X
Iﬁm_'l&.wcln ¥z j
IEE'-.E:.IE'Ep:uq j
oK Cancel |
|ﬂLsE|Euvcrr'| »-z Lj
fugOBuyar
I.ELI"\-'EI' H
In the first section there is a list of addresse st =uaEE where you select the address
of the executable control and then from the next list
]EﬁauElap-:ng ﬂ
Akpoiog
Meooiog
Mkt
Avel kavoTikol the designation of the node to perform the satisfactory
control.
ATTENTION:

* Note that the option here only applies to walls.

OBSERVATION:
¢ Node marking is a procedure that if not performed by the user, the program will consider
all nodes "Free" at both addresses, except for the packed nodes.
e The parameters of the Iconic are defined in Parameters > Node Inherent (see Sizing
General (part 1) &1.3.7 Node Inherent)
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2.2 Resolution

7

Emihuan

o
W, EMAZKTIED
v

TuvohEd

i : :
_‘l-‘@ Aoy paiprn EMREKTIED

P Moypapr Tuvolikd

[ AmoTeEhiouoTa

-

AEpaivnan

e ;
’ﬁf Epuipoavion

'

for the execution and the display of the results of the satisfactory.

OBSERVATIONS:

. A prerequisite for both the selective and the
overall node check is that the dimensioning of
the beams has been done beforehand, as well as
that "lconic Zoom" is selected in the Beams-
Pillars fields in the Dimensioning Parameters

window.

! Satisfactory inspection should be carried out
everywhere, where required, and should always
precede the dimensioning of columns and walls.

33

MNeopdpetpor Aopkww EToXEwy X
SuvBuaayoi mm;m‘m Nédika Onhopoi  Tkavoiké Képov  Zidnpav  ZAva
FkupbBepa : C20/25
Eheyxol

Kapyn
[ zuppsToxn Afovikiq Advapng

X8huBag (Kopioc) :5400s xéhuBag (Euvd/pev) :S400s

A

AidTunan
Fovio Zuvd. @ =90 v

Travamici) Meyévuval

[“Inpocaitnon Tépvouaag

Mepduetpol AopKwy ZToyKEY X
SwvBuaapoi  MAdkeg Amrntmfm Onhiopoi  TkavoTikéG Kpfov  Tianpav  iAva

Zrupddepa 1 C20/25

Ehepor

AigTpgon - K
TkavoTiki] MeyévBuor

Xahpag (Kipiog) :S400s XaAupag (Zuvd/pwv) :S400s

[“]Npooatgnan Téuvouaag Npogadgnan Ponig

NepiopyEn Kpio1o Miikog ToiapaTog
[CInepiogiven o Zuvreraypévn y (m)




CHAPTER 10B 'DIMENSIONING'

2.2.1 Selectively

m To perform the satisfaction check on a single node. Select the command and then point to
the node whose node you want to perform the satisfactory check.

2.2.2 Overall

ﬁ’ To perform the satisfactory check of all nodes of the active level (the level shown on your
screen).

2.2.3 Delete Selectively

In the new versions of SCADA Pro, the new command of deleting the capacity either Selectively
or Overall, for the whole level has been added.

Select Delete Selectively and left-click on a node to delete its content and right-click to close the
command.

2.2.4 Deletion Total

Display in 2D the level where the Icahnotic will be deleted. Select Delete Overall.

2.2.5 Results

7
LJ To display the summary results of a node's satisfaction check. Select the command and then

point the mouse at the node whose results you want to view.
JRI=TEY

File Edit View Insert Format Help

D[z|a| SRy s [o/e]- | ®

IKéuBoc =17 =
Itvhog Hétw = 16
IDtvhog Méve = 42
I¥YNA. SMRby SMEby acdy acdy SMERbz SMEb=z acdz acdz
calc calc
3 0.001 0.000 0.000 0.000 228.233 T8.460 4.072 3.500
4 0.001 0.000 0.000 0.000 228.233 T78.004 4.0596 3.500
5 0.001 0.000 0.000 0.000 228.233 63.382 4,605 3.500
6 0.001 0.000 0.000 0.000 228.233 68.927 4.636 3.500
7 0.001 0.000 0.000 0.000 228.233 53.080 6.013% 3.500
8 0.001 0.000 0.000 0.000 228.233 52.634 6.071 3.500
] 0.001 0.000 0.000 0.000 228.233 44,012 7.260 3.500
10 0.001 0.000 0.000 0.000 228.233 43.557 7.3386 3.500
11 0.001 0.000 0.000 0.000 228.233 42.896 7.449 3.500
12 0.001 0.000 0.000 0.000 228.233 42.440 7.529 3.500
13 0.001 0.000 0.000 0.000 228.233 51.974 6.148 3.500
14 0.001 0.000 0.000 0.000 228.233 51.518 6.202 3.500

2.2.6 Investigation

»

v

F

Mo display in detail the results of a node's satisfaction check in detail.
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“ ﬁ = The "Columns" field includes the commands for the Buckling Check,

Dimensioning, Reinforcement Check and Column and Wall Results.
Auyopoc EAeyyoc ATOTEME-
Omion ™ ouoTe ™

¥TooTUAWHOTO

OBSERVATIONS:

o Before dimensioning of columns and walls, a satisfactory check should always be preceded
by a satisfactory check for all nodes and levels, where required.

e Thatis, the correct procedure is to first do the satisfactory at all levels required and then to
follow the dimensioning of the columns and walls.

1 The parametric cross-sections C & T are automatically dimensioned by the program. The cases
o n . I noore B - oo .
of Z-shaped columns & = , parametr/cﬁ ", cross-shaped - ‘ and column with hole

& == 4o not dimensioned by the program.

3.1 Lament

1

Muyopog . ) ) . . . .
This section will be completed in the next revision of this manual

3.2 Arming control

& EMMAEKTIEG
ﬁ Fuvohka
& Aoypopn EMGEKTIED
ﬁ Aoy popr Zuwohka

for the dimensioning of poles and/or walls
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3.2.1 Selectively

to selectively size the poles or walls.

Select the command and then point the mouse at the post or wall you want to dimension.
The program displays a coloured dot in the centre of the pole. The colour changes according to

the type of failure as follows:

e Red. Failure from biaxial bending. Exceeding maximum 4% reinforcement percentage.
Dense Connectors.

¢ Pink. Failure by shear/torsion or by exceeding the plasticity limit. In the results you can
see the failure ratio.

e Cyan. The pole was dimensioned without any problem.

Initials indicating the type of failure also appear on the pole:

Flexion from bending K
Shear fracture A
Periphrastia by periphyton wwd
A misstep of sadness v
Torsional stress fracture T
Crossing of connectors 2
Exceeding % of reinforcement p
Exceeding the rising axial v

3.2.2 Overall

% to make an overall dimensioning of the poles and/or walls of the study, per floor or for the
whole building.

Selecting the command displays the following dialog box:

0 } x . .
X where you choose whether to dimension the columns and/or
= Opéwou £ Kmpiou the walls of the floor or the whole building.

W Zmidou W Touxeia

ok | Cancel |
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3.2.3 Delete Selectively

% to selectively delete the dimensioning of columns and walls. Select the command and
then point the mouse at the post or posts whose dimensioning you want to delete.

3.2.4 Deletion Total

ﬁto make a total deletion of the dimensioning of the columns and walls of the given level
(active level).
Select the command and the sizing is automatically deleted.

3.3 Results

ATOTERE-

om Illi! Editor Mohawoy Kevoviopou
LT ™ -

EUvVOTITIEG

l'.—".”}'\ Ligpeuvnan includes the commands relating to the processing
and the display the
iF”I ey e ki results of the dimensioning of the columns and
walls.
& FTOAOYIOMOC CVTo) WY L4
g Ereyyoc Koppuv r

3.3.1 Editor Old Rules Editor

IEIH This is a command that only applies to sizing with Old Regulations, while for all other
regulations it has been completely replaced by the Armament Details command.
With the Old Rules Editor command you can edit the reinforcement of columns and walls.
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Editor Yﬂoo’ﬁ)\w HETLIY
Ovopagia K10 - 10
Tunog ITYAQE

Niagrager, {cm) A0 /40

H -Her {cm) 300 fs0

Eppadov (cm~2) 1600,00 / 1600.00
pmax % -cm”2 4.0 -54.00

peale % -an”2 1.01 - 16.08

PaPBol Maviileg Ehsyxo ForSteel
Enkahuyn PapBdwy (mm)

Mapadc -

o Jofm ~
Papdol
8016

Cancel

Avarmuypa

EnavaunoAoyiouog Copy

+| v =s00.00 -‘ e frer@e@o@S 23.35“

Gllie n|@lole ule

1z
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3.3.2 Results

to display the summary results of the post or wall sizing. Select the command and then
point with the mouse to the post or wall whose results you want to see that are in accordance
with the regulation you selected for the dimensioning.

[ ZeAida: 1 [ Tehida : 2
XAPAKTHPIETIKA AIATOMAE Teod T ogms + Vo [ Vagnue<= 1.0 0.00 0.00 0.01 0.01 0.1 0.1
- e T e e I K Euvbuaopol EEN Y EN ] e [ e
T Tammog ‘ fare ‘ maos | e i ‘ | Amaimen L Augls i P - - - .
uBeripwy {em” I m)
8 TOXEIO | 18 | 8 | 8 | 16 | 240 | 210 | [v]
TEQMETPIA AIATOMHZ Ponig Avioxiic (kNm) BATH KOPYOH
- Twvia b, b, MieiBuvon Aviopartog v | v [ = | = +y B z | =
Lt romoB. | (cm) (cm) (min) Porr Avioxig | MRd (kNm) 230 | 0 [ 84 | o 0 | 97 | 840 | 0
OPGOTONKO | 00 | 210 | 40 | | | | (max) Porr Avioxc | MRd (kNm) 230 | 0 | 6% | 0 0 | 197 | 840 | 0
KPYOQOKOAQNEX TOIXEION TEAIKOZ OMAIZMOE (@)
i Mhcupd b, Mheupd b Kipiog Omhiouog [ o 20014
Tomog : :‘W (La\ ] P ‘ ; jw Eoydpeg Papdwy Koppou Theupd by Theupd bz
— om om - Kabereg [ © 5010
OPBOTQNIKO 60.00 | 60.00 | o [ i
EKYPOAEMA KarsdBuvon y z
MavBuzg @ / H X T
- ‘ T (MP2) ‘ VYo | ve |[maeom MJ‘ max s (N)‘ fom (MP8) | 10 (MP2) s e Lacn e
C1215 | 885 | 100 | 100 | 00035 | 0002 | 160 | 018 KareiBuvon [ y [ z
[ 0 [ o [Wwwe| @ [ Oworer | Dwws
LR Rl - TuvTEREaTEC | 047 | o008 | 015 | 000 | 000 | 000
Moéria | E, (GPa) | f, (MPa) e Ve maxe, E";’(‘;’r‘:]‘“”
OTmAGpoC Kapyng 5220 200.00 300 1.00 1.00 0.02 55
TuvBeripeg 5230 200.00 300 1.00 1.00 0.02
EAETXOZ ZE KAMYH ME OP@H AYNAMH
EuvBuaoues BAZH KOPY®H
Max Aviynév Afovid Vs 0] 0 0.00 0.00
ALovIKi| YTroAoyiouoy N o (kN) 370.95 30291
1 y | z y z
Pom Yrohoyiopou M s (kNm) i | Bme [ Tw] BE
MEPIBAAOYEA BPAXYNEEDON EKYPOAEMATOE (0/000)
Baon YmoomuAwyatog Kopugd YmootuAiatog
Kop. | Tuvb. | Bpaxon | Kop. | fuvd. | Bpaxlon | Kop. | uvb. | Bpaxon | Kop. | fuvb | Bpaxion
1[0 [ o2 | 2 | 0 [ -0.0199 10 [ewnn | 2 | 0 [ owmw
3 | 0 | 00617 | 4 | 0 | 00845 | 3 | 0 | 00000 | 4 | 0 | 00367
EAETXOE ZE AIATMHEH
Tépvouoa Zaapod (KN) = = z
M Aot 18.48 18.48 0.00
Tehog 18.48 18.48 0.00
> Aot 152 1152 0.00
Tehog 1152 1152 0.00
BAZH (Kpioipo) ANOITMA KOPY®H_(Kpioipo)
AieiBuvon Eeiopod % Z % Z 7 z
Tépvouow YTohoyiouod Ve (kN) 0.0 0.0 18.5 1.5 185 1.5
Erp. Por Ymohoyiouoy T e (kNm) 0.0 0.0 0.0 0.0 0.0 0.0
Avioxfi XQPIE omAioue W sse (kN) 0.0 0.0 179.6 | 2340 | 1995 | 239.7
Q“‘“Xﬁ SABpevLV V agma (kN) 00 00 13193 | 12517 | 13193 | 12517
ayiviwy
et viond Tagms (kNm) | 0.0 00 2660 | 2660 | 2660 | 2660
NBOUEVLN BIYGMILY

3.3.3 Investigation

to display in detail the results of the dimensioning of the post or wall.
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Coluwmn Id: 54 (53)

) N My M= Wy Ve M=
LpyT 1 1143.03 -89.57 -51.02 -67.43 115.94 o.25
Tehog 1 1102 .53 267.25 151.28 -67.43 115.94 o.25
LApyh 2 -0.13 -2.82 -4.60 -6.09 2.05 -0.04
Tehog 2 -0.13 3.32 13.67 -6.09 2.05 -0.04
bpun 3 0.13 z.82 4. 60 6.09 -2.08 0.04
Tehog 3 0.13 -3.32 -13.67 6.09 -2.0& 0.04
Apun 4 -1143.03 g89.57 51.0z2 67.43 -115.94 -0.25
Tehog 4 -1102.53 -zZa7.25 -151.28 67.43 -115.94 -0.25

Fewpeztpie: u=z2.10 Ak=0.15 AKT=0.0Z

Zipeyn : maxTad=0.Z5 (1) L=1=0.04

hngLopag:

Bhy=0.50 Bhz=0.45

Iz=51.00 Iy=45.56

fALzmBTeon YV

MetoBeto Oiaciclo ka=6.52 kh=4.77 h=2.Z8
lolyg=6.83 llyg=39.42

Column Id: 54 (53)

) N My M= Wy Ve M=
LpyT 1 1143.03 -89.57 -51.02 -67.43 115.94 0.25
Tehog 1 1102 .53 ZBT7.25 151.:28 -67.43 115.94 0.25
LApyh 2 -0.13 -2.82 -4.60 -6.09 Z.05 -0.04
Teho 2 =0.13 BT 13.6%7 -6.09 2.05 -0.04
LApun 3 0.13 2.82 4,560 .09 -2.05 0.04
Tehog 3 0.13 -3.32 -13.67 .09 -2.05 0.04
Apun 4 -1143.03 89.57 51.02 67.43 -115.94 -0.25
Tehog 4 -1102.53 -267.25 -151.:z8 67.43 -115.94 -0.25
Coluwmn Id: 54 (53]

) N My M= Wy Ve M=
LpyT 1 1143.03 -89.57 -51.02 -67.43 115.94 0.25
Tehog 1 1102 .53 ZBT7.25 151.:28 -67.43 115.94 0.25
LpyT 2 -0.13 -2.82 -4.60 -6.09 Z.05 -0.04
Tehog 2 -0.13 3.32 15.67 -6.09 Z.05 -0.04
bpun 3 0.13 2.82 4,60 6.09 -2.05 0.04
Tehog 3 0.13 =3.32 =-13.867 .09 -2.05 0.04
Apun 4 -1143.03 89.57 E1.02 67.43 -115.94 -0.25
Tehog 4 -1102.53 -267.25 -151.:28 67.43 -115.94 -0.25
Colwnn Id: 54 (53)

ZY¥N il My M=z vy Ve Mx
Apwn 1 1143.03 -89.57 -51.02 -67.43 115.94 0.25
Tehog 1 1102 .53 ZBT7.25 151.:28 -67.43 115.94 0.25
LpyT 2 -0.13 -2.82 -4.60 -6.09 Z.05 -0.04
Tehog 2 -0.13 3.32 15.67 -6.09 Z.05 -0.04
LApyh 3 0.13 Z.82 4,60 .09 -2.05 0.04
Teho 3 0.13 =3.32 =13.86%7 6.09 -2.05 0.04
LApun 4 =1143.03 g9.57 1502 £7.43 -115.94 =0.25
Tehog 4 -1102.53% -267.25 -1E51.:28 67.43 -115.94 -0.25

Zurvs.=1 llyg=39.42 lcrit=55.13 etot=0.15 (eo=0.06,ea=0.0Z2,22=0.09)
fALzUBuUvon ZZ

MraraOmr~ i i ri o drm—=1 O Iele—23 NE =1 &
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3.3.§ Display of depletion ratios and other variables with Color
Gradation

The new versions of SCADA Pro have integrated color grading of depletion ratios and various other
controls in sizing. As far as the color scale is concerned, it always ranges from green to red with
blue as an intermediate gradation. When representing ratio, it always ranges from 0 -1 (green -
red) with corresponding coloration of the members. Members with a ratio greater than one shall
be coloured red without further gradation and with the ratio value written on member, as shown
in the figure below.

When the scale represents a specific quantity (e.g. reinforcement ratio p) the scale ranges
between the minimum and maximum values presented in the vector.
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So by pressing the right button on the desktop two new options have been added to the bottom
of the menu:

» -
LI |

I~ € 38 X +

X

g

,.é":.

Eppanuan ol

ATOEpUWN

ATTOPOVW TR

AuTrypoipn
MeTapopa
fMoypapn
Mivakog (Array)
MzplaTpoipn
Offset

Anuuoupyio KAWYoU

Metoupopa opasog
AplBpRazL

Epipanvian Xpupomikwy Aapabpiozwy

Amokpuyn XpwpoTKwy Alofodpiozwy

NOTES

The "Hide Color Gradients" option clears the vector and desktop of colors and scale
Because all sizes are only displayed in the 3D vector, selecting the command
automatically rotates the vector to 3D.

Linear members of all species have been divided into two categories

Beams - Columns. Each time the sizes are displayed only for each category you select

In the linear elements, those that are not selected to display size (e.g. the beams when |
have chosen to display a size on poles), are all painted in grey (off scale) so that their
colour is not confused with that of the others (especially if the values are not displayed)
The name of the size displayed is shown at the bottom right. If the check box "Show
values" is checked, the values are also displayed, otherwise only the colours are shown.
The "Show only those that miss" option displays the values only for those that have a ratio
>1.

Finally, the "Range of values" option allows you to set a range of values to be displayed
on the screen. This is a particularly useful tool especially in the case of large operators.
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e Asfar as the columns are concerned, the following sizes are shown:
Percentage of reinforcement p

Reason for overarmouring

As bending reinforcement (cm2)

Reasons for bending exhaustion by y

< < < <L

Reasons for exhaustion of bending at z

* Percentage of reinforcement p

There is a single price for the whole pole. For example if you choose:

Epieponvion peyeBuov pe ypwopotiker Sufalon >
Frupddzpa w | | nooTuAdpara e
Moooord onAiopol p ~ | Mavm b

Elpog Tipmy

[ ] Epepéivion pévo autdv nou agroxoly (Aayoc = 1)

Cancel

you will get the following picture:

43



CHAPTER 10B 'DIMENSIONING'

e Reason for overarmouring

Similarly there is a single price for the whole pole. For
example if you choose:

Epipovion peyeBuov pe ypuopotiker Suefalon >
Exupodzpa || YnooTuhwpara e
Adyoc ungpBaomc OnAiopol ~ | Mavio ¥

Elpac Tipamy

Epepdwvian povo autoy nou aaroyoly (Adyoc = 1)

Cancel

you will get the following picture:
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¢ As bending reinforcement (cm”2)

Similarly there is a single price for the whole pole. For

example if you choose:

Epuponvion peyeBuov pe ypwpatkr Sifabpon >
Frupodzpa ~ | | nogTuAmpara e
| As Onhopdc kapwns (cm~2) ~ | Mavw Y
Elpog Tipmy

[ ] Epepdvion péve aurdy nou aoroxoiy (Adyoc = 1)

Canc

you will get the following picture:

It is observed that there is only one value along the length of the column, as the bending
reinforcement along the height of the column does not change.
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¢ Reasons for bending fatigue

In the same way you display the y or z bending fatigue ratios for the columns.

Epiponvion peyeBuov pe ypwpotikr Suefalon >
FrUupOGEIa w | |YnooTuAmpara e
Adyaon eEavTAnonc Kapwng ~ | Mavm L

Elpoc Tipmy

[ ] Epepévion pévo autdv nou agroxoly (Aayoc = 1)

Cancel

and you have the following picture:

Notes:

When you see the value = 1 it means that the subcolumn has an overrun that can be much larger
than one. That is, a value of 1 does not mean limiting strength. The same happens when the post
has no reinforcement at all.
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3.3.4 Armament details

. l”“ With this option you can edit the reinforcement of column or wall in an integrated
calculation and design environment. You can also perform reinforcements as well as
calculate new moment diagrams.

e Detailed instructions on how to use this command can be found in the corresponding
user manual (chapter B. Details of Pillar Reinforcement)

3.3.5 Strength calculation

@ EMMEKTIKG
% YT OAOYLOUOL CVTOX WY k @ FuvoMEd

After the pre-estimation process is completed, i.e. the dimensioning of the structure and
adaptation of the reinforcements to the existing situation and before the creation of the pushover
analysis scenario, it is necessary to precede the "Strength Calculation" by selecting the
corresponding command:

"Sizing">"Supporting columns">"Strength calculation"

3.3.§ Calculation of M-N interaction diagrams

It involves the calculation and display of the moment-axial interaction diagrams, based on the
geometry of the cross-section, the quality of the materials and the reinforcement. The three-
dimensional diagram of the strength envelope (My, Mz, N) is produced. In addition, the Tension-
Deformation diagrams for steel and concrete are displayed schematically, and the Stress-
Curvature diagram is shown in detail.

The following section discusses the process of generating the charts and the presentation of all
the necessary information that you can see in this dialog box.

e CHART CALCULATION
To create the interaction diagram of the selected cross-section, select either the "Calc1" or "Calc2"
button.
The difference between the two diagrams concerns the part of the diagram with negative axial (-
N) representing the tensile.

-Calcl: produces a linear tensile diagram, which means—> lower tensile strengths, hence—> less
favourable conditions.

-Calc2: also calculates the intermediate values of the tensile, resulting in a curved diagram—> and
more accurate tensile results.
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Observation: The upper part of the chart (Sadness) is not affected by the above option. Both
calculation modes ("Calc1" and "Calc2") produce exactly the same diagrams during compression.

Calc1 Calc?

¢ SCHEMATIC ILLUSTRATION
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1. OBSERVATION

The points inside the diagram are the N-My-Mz points for each combination.

Woptomes (130 [My v [wywe| [wyn| ven] [ymen] [ |[we ]

[v] OpiZvmze

wazamE

=
i
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M- | N
and —| —+| to display the resulting diagram by decreasing and increasing the scale of the
axial force display.

* HORIZONTAL MAXIMUM PRICE BAR

I My=-206.891, 206.891 Mz=134.438 , -134.438 N=-791.304 , 2690.560

The horizontal bar shows the six maximum values obtained from the three-dimensiona
interaction diagram:
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+N
- Y
+|V|y
M
Mz
-N

These values represent the maxima for each intensive quantity and are the extreme values of
the curves

The axis system of the strength moments coincides with the local system of the column, with the
provided, however, that you have not changed the default beta angle that program calculates
for each column when the mathematical model of the vector is created.

The dotted line of the axes represents the negative values.

e SEARCH FOR POINTS ON THE DIAGRAM

M My Mz  Angle
o Jo o o

Step |1'3"3' M- | N+|

This field can be used in several ways:
1. To display the horizontal curves of the diagram

By typing a value only in the Step field and clicking Llil
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Mz  Angle

[ o o o
s [ _n [

RMy=0.00,0.00 RMz=-0.00,-0.00
My=-185,54,185.54
Mz=121.69,-121.69

at each 'click' the horizontal curve representing the values of the strength moments for a given
value of the axial force and different values of the neutral axis angle is formed.
The "Step" field represents the step of increasing or decreasing the movement to form horizontal

curves.

- By selecting N+ the curves are drawn with the direction upwards.

- By selecting N- the curves are drawn with the direction .
In addition, for each horizontal curve, the corresponding maximum positive and negative values
of maximum positive and negative My and Mz of the diagram representing the maximum positive

Mz Angle

l_l_l_l_

RMy=0.00,0.00 RMz=-0.00,-0 5

My=-176.01,176.01
Mz=114.84,-114.84

and negative moments of strength for that axial are given.

My Mz  Angle

o o

Step M-

|—|—F'—_|I

RM =0.00 0.00 RMz=-0.00,-0.00

2. For the calculation of the strength moments with given N-My-Mz

To read the intensives:

-For inelastic analysis, open the TXT Tensors File which includes the intensities of all members.
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[E] 1007T.TXT - WordPad
File Edit View Insett Format Help

D|&|E| &2 4 @] B

|Tp|vmvn<ﬁ v‘ | Fx40.30°F2 - dopa

7 Bipa vbay) (A) Eheyxoc'd Mapéyerpor

§ [1 3193815 0asssEE=0.00 | [ 55 | []Li0G0XKA pavian ADL
nAgoTKiY apBpdozy

Koy - ~ " B-5D
Koo [26 | [Kaunthn ixavimros Karoowaur,

R | i | Lt

e

Bp 1811 B | Koub . [HEGYER

| vb(en) Meh. |eopt. |R./T. | N(KN)

| Temvovox| Teuvovoo|
|QY(EN) |
1

QZ (EN) |
|

ENTATIKA METEGH MEMGN

EZtpeén | | Keadm
X (KNM) | | MY (KINM) | | MZ (KNM)
1 |

| Roemdn

Ux(m)

Anpioupyia BiaypappdTwy via Teuxog uehEme - EAevol | | TXT Apxeio Evramkiv

Miéypappa Ponne - Srpopric Mihaug

21.20]
-21.20]

0.02]
-0.021
0.01]
-0.011
0.02]
-0.021
0.01]
-0.011
0.01]
-0.011
0.01]
-0.011
0.07]
-0.071
0.07]
-0.071
0.08]
-0.051
0.03]
-0.031
0.04]
-0.041
0.03]
-0.031
0.02]
-0.021
0.02]
-0.021
0.18]
-0.151
0.18]
-0.151
0.14]
-0.141
-0.12]
0.121

—24.98
42,11

-For elastic analysis, open the printout of the linadequacy indicators

Entering the values of the intensive quantities

.. | CaleN My Mz .
and chckmg the program will start:

53

N, My, Mz in the corresponding fields

Zehida: 2
AEIKTEZ ANENAPKEIAZ ATIA OAEZ TA YNOITYAQMATA |
Méhog Kappog My Ry A ENAPKEIA Mz RMz A ENAPKEIA
’ ! -2.36 42598 0.01 Mai -23.40 -180.82 0.13 Mai
g 0.88 426.50 0.00 Mai
4243 -122.72 0.35 Mai
16.63 144.93 0.1 Mai
2 2 -18.09 -191.79 0.09 Mai
0.25 19.78 0.01 Mai
10 -18.30 -179.71 0.10 MNai
3 3227 83.17 0.39 Mai 541 778.09 0.01 Mai
3
1" 1.20 20515 0.01 Mai
-27 61 -3.29 8.39 Oy
4 12.65 78.73 0.16 Mai
4 22 83 -142.07 0.16 Mai
45.60 151.14 0.30 Mai
12 -19.35 -64.12 0.30 Mai
5 12.44 93.33 013 Mai 18.38 137.93 0.13 Mai
5
13 -16.19 -79.15 0.20 Mai -30.69 -150.00 0.20 MNai
P 9.29 50.26 0.18 Mai 25.76 139.30 0.18 Mai
6
14
-17.28 -61.10 0.28 Mai -36.23 -128.07 0.28 Mai
! -25.90 -765.05 0.03 Mai -7.65 22593 0.03 Mai
7 4.21 45.51 0.09 Mai
15 -121.57| -1315.39 0.09 Mai

CAP [NUM
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Calcll Calczl Cale-, My Mz

] My Mz
|4UD |zun IIDD 0

step |90 n- | N+|
ID ID ID 777

RMy=-120.62,120.62
RMz=50.31,-120.62

My=-203.40,203.40
Mz=134.22,-134.22

- finds the point (N,My,Mz) in the diagram
- draws the line segment joining (0,0,0) and (N,My,Mz) (orange section)
- plot the N* curve and calculate the corresponding My,max and Mz,max

My =-203,40,203.40
Mz=134.22,-134. 22

RMy=-120.62,120.62
- calculates the flexural strengths (RMy, RMz) RMz=60.31,-120.62  for the
specific intensive quantities (N,My,Mz). They are the red dots on the horizontal curve.
- forms the "torque-curvature diagram"

PonécKapnuAdarreg MaTopng

The curvature moment diagram is defined for a specific angle of the
neutral axis.

So by defining in the field Angle
I 30

an angle with a value different from 0,90,180,270 degrees, the negative torque curve will also
appear on the diagram.
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e EXTENSION OF POINTS ABOVE THE DIAGRAM

|u | 150 | 100 ErY]

MN=0.00 My=96.21 Mz=54. 14

By entering values of intensive quantities in the corresponding fields and cIickininI , the
program finds the point with the given coordinates, draws the straight line segment that connects
it to the origin of the axes (orange section) and extends it until it meets the envelope (blue
section), indicating the corresponding values of the strengths N, My  N=193.52My=95.75 Mz=58.05
and Mz of the intersection point (values useful for Pushover).

* THREE-DIMENSIONAL REPRESENTATION OF THE INTERACTION DIAGRAM

. | 3D . . .
Activate the checkbox and select an intensive size Ej - for for
the color display. My
Mz
Mo

By selecting My, the diagram is coloured along the y-axis. The colour gradient defines the range
of the intersections, according to the bar on the right. The horizontal bar at bottom indicates the
maximum and minimum values of all three intensities.
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Llopitevmes W30 [ I|w

v

[ ][] [ ox

| | cancel

-114.890

-160.86

-206.582

I My=-206.825 , 206.825 Mz=134.438 , -134.438 N=-791.304, 26590.560

Similarly for Mz and N.

Clostnes 15

[ ][] [ o

Mz(kNm)
134 .44

104.56

74.69

4.81

14.94

My =-206.825 , 206.825 Mz=134.438 , -134.438 N=-791.304, 2590.560
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Clomtmss @ ] o] [

N{kN}
2690.56

230369

1916.81

1529.94

1143.06

756.19

268.32

-17.56

-404.43

-7581.30

I My=-206.825, 206.825 Mz=134.438 , -134.438 N=-791.304 , 2650.5560

Selecting No displays the interaction diagram in a more accurate 3D representation, without
colour rendering

Clontonss 9 D] o [

My=-206.825 , 206.825 Mz=134.438 , -134.438 N=-791.304, 2650.560
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By continuously pressing the left mouse button and moving it, you can rotate the diagram.

Through this command, the program calculates the M-N interaction diagrams, either for the

% EMpEK TG
% TuvoMEQ

post or wall you select, or

for all columns of the structure and all levels.

MuooTamohéynan Tuvohike w | Select the Total command and from the dialog box whether
the calculation will be done for the active floor or for the
@ Opomou () Knpiou whole building, and whether the diagrams will be calculated
only for the columns, or only for the walls, or both at the
[ Eriihon [ Toneia same time.
Select OK and let the program automatically calculate the
Cancel new interaction diagrams for the selected elements.

On your screen, during the calculation, dialogue windows open, which are, for each column
and/or wall of the level or building (depending on the selection), the window of the

Reinforcement Details command followed by the calculation window of the corresponding M-N
Interaction Diagram.

Wait for the program to complete the calculations for all selected items.
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}lA @ ‘
SALASA

| K[

Hh

i
'JU| $, 0™

S

—1

A mxeloouic vammiuarec
Karw

Bauhuong -MEbde
o { ]

N My
[

100

Buaypappors ANAsmiSaacng M-N

e et e

Mz ngle

Tieer opauopepioes ¥ikufa

Dopdevres (]

MrMe MyN MeN [ mysen N N oK

My=—470. 185 , 470, 531 Mz=-2308.787 , 2308, 787 N=-1160.071 , B558.750

As mentioned above, the calculation of the M-N interaction diagram can also be done selectively
for an individual column or wall, through the "Reinforcement Details" tool of the columns, which
opens the corresponding window.

For the interaction diagram click

M-M

to open the window:

Aworypéppama AAnAeniSpaong M-N

rempeTpia

|[2%] kpiog onhvoy | | caler Cale-N, My, Mz
Zuvﬁmﬂpz; N My Mz  Angle

N O O
1 AiaypdyppaTa

step | 100 NN |2
o o o

7 |2

L@Anwa\tauun
mﬁwapabvqﬂn
h Mapapoppic
[&p Ehgyyol
@ S — Ponéc-KapnuAdTnTeg AaToprig
&3 .
&E Mavdiag
< >

Enavaunohoyiopdc ) -
Taoeic-Napapoppaoeg

Ehgyxog Koppou

¥ = 400.00
-
Copy apapoppHaosq

Paste

OK

[Jopizevmeg [30

My-Mz| My-N |Mz-N | My-Mz-N N || N+ oK cancel

Cancel

My=-151.328 , 151.328 Mz=-151.328 , 151.328 N=-699.625 , 2755.142

It is the calculation of the moment-axial interaction diagrams, which depends on the geometry of
the cross-section, the quality of the materials and its reinforcement, and produces the three-
dimensional diagram of the envelope (My, Mz, N).

In addition, the Tension-Deformation diagrams for steel and concrete are shown schematically,
and the Stress-Contraction diagram is shown in detail.
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3.3.6 Node control

i

dm'; In the new versions of SCADA Pro was added the check of the shear strength of the node
according to paragraph 7.2.5. of the CEE.
The two prescribed checks are carried out on:
e Diagonal tensile cracking
e Failure in diagonal grief

The control option has been placed in the menu of the Subframe solution.

Tia Avaiuon AmotshzopoTa AwoTaguodaynon ZuhoTumol MpooBeta

= = P s .
1 Lé &% =
Nuyiopog Breyxog [Amotahél|| Fheyxog Amotshi- || Emiluon EmimeSec Amotzhé- || Awota

Omhwon = lopeta ~ ||| Omhon = opeta = || Topwv~ Miakeg™ opota~ || DiSnpun
Yo oTUAW LD

Mgy pota Sy

O X 2 4 Xk

Editar

FUVOTITIKG
AEpaivnan
AETITOUEDEIES OTEALTLLLIW

YMOADYLTHO ¢ ovToyww (Pushover)

.3 4
Eheyyog ﬁul}wu u Mapapetpot

-

W Eheyyoc

[ .
¢ /| Amotshiopora
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3.4 Parameters

In the "Parameters" option

Eheyxog Koppuwv (KAMEPE) - Mapapetpot *
Frafpn enmeheomeimrag | TR v
A-DL
B-5D
L

The choice is made of the type of analysis from which the intensities are derived.

e |f the analysis is pushover, you select the performance level against which to perform
the checks. The intensive quantities correspond to the inelastic step for which the
displacement of the control node is equal to
targeted movement of the S.E. (A-DL, B-SD , C-NC).

e If the analysis is elastic, select the asterisks (****) (the selection of the performance
level for the elastic analysis has already been done in the parameters of the analysis
scenario). The check is done for all combinations of the analysis and the result is the
worst depletion ratio.

3.5 Check

Then, the "Check" option checks the nodes as a whole, but only for the current level.

The planned checks are carried out:

Diagonal tensile cracking

Under the combination of: a) the average shear stress tj , b) the normal stress oc=vtopfc caused
by the axial load of the overlying column, the tensile cracking strength is calculated:

) ih fyw ViopSe
2,21 = fo (1_1_!_,-11. yu J[l"' topJ ¢ ]
' Jet Jet

= Ag/bih; . )
Where £l sEIMIP the percentage of horizontal connectors parallel to the vertical plane
of the stress tj, reduced to the surface of the vertical cross-section of the node.

Failure from diagonal grief
The compressive strength of the concrete, as reduced by any transverse tensile deformations, is
calculated:

. [ Viop
T2 Tjy = nfﬂlll—

n

Where n= 0.6(1-fc/250), the reduction factor of the uniaxial compressive strength due to
transverse tensile deformations.
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3.6 Results

The "Results" option displays the results of the checks:

Lehiba i1
EAEIXOZ AIATMHTIKHZ ANTOXHE KOMBOY (KAN.EIE. 1Tup.?.|2.5}
Irdalpn: | 2 -600.00 b | | I1alpn smTehsoTIKOTNTAG | =
Kb- TrOhoc | Mgl | Aokoi | Aokoi IMyb TMyC vih Viv T TC Tiu | T/TE
ppoc | AviwKarw | Buvan | amar. Gef1d (kNm) (kMm}) (kM) (kM) (MFa) | (MFa) | (MFa) T/ Tju
- w - 724 719 2055| 086| 226 038
. 724 719 2055| 086 1597| 005
724 720 2047| 085 225 038
: == (F 724 72.0 2047| 085 1593 005
2752| 2285 6470| 270| 273 0.99
i | &2 S 2752| 2285 6470| 270 1552 017
: 1376 1538| 2228 133 279 050
. || B 137.6| 1802| 2228 139 15.49] 0.09
724 2043| 117.0 073 242 030
15 VY 38
. 724| 1490| 1170 073 1585| 005
g N 1376| 1364 3825| 159 234 068
137.6| 1364 3825| 159 15.91| 0.10
137.6| 1363 3840] 160 269 059
1 vy H 137.6| 1363 3840] 160 15.56] 0.10
" i s & 724 714 2028| 084] 265 032
724 720 2044 085 1555| 005
2752| 2294 6534] 272| 270 101
= i A o 2752| 2294 6534| 272 853| 032
» - “ 1376| 1342 3763| 157| 272 058
1376] 1345 377 1] 157 1547] 010
P e 72.4 72.4 208.3| 087| 236 037
- 724 723 2083| 087 15.87| 0.05
137.6] 1028 2897| 121] 234 051
L o 1 1376| 1028 2897 121 15.90| 0.08

In the first column is the node number (7)
The second column shows the upper pole (13) and the lower pole (7)

Then, by direction (yy and zz), we have beams (first by yy) running from the left (not

present here, the post is angular) and from the right (39)
Then we have separately for each check, the sum of the coincident beam strength

moments (SMyb) and the sum of the column strength moments (SMyc). Which of the
two quantities is larger determines which of the two shear forces is the critical one

according to the diagram below.
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Téuvouoeg
MéOA aTOV

KOMUBOo

If SMyb< SMyc then the beams are weaker than the columns, then the beams introduce a
cutting force Vjh into the node,

I 1 L,

Ve DM | —=—21 N b
ih Z J(:h h, Lm.)(z 10) ‘ti=Vih/bjh(-.

Whereas, if SMyb> SMyc then the beams are stronger than the columns, then the columns determine the
shear stress Vjv.

v, =M, (i -li:"—]Jr % W,k ~WVersas | Vb
: (5.11) 7 IV

The stress tj developed at the interface is then calculated and the ratios are calculated:
. for the first type of failure : tj/tc

. for the second type of failure : tj/tju.

Reasons greater than one are shown in red.

OBSERVATIONS:

Checks are being done:

. for the inelastic analysis for the specific intensities of the chosen performance level,

. and for the elastic analysis the test is performed for each combination and the final
result is the worst ratio.

. Required A prerequisite for performing the node checks is the creation of the M-

N interaction diagrams.
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4, CELELS

. The field "Peds" contains the commands related to the sizing of the peds and the
H_ & corresponding results.

Bleyxog AmoTElE-
Omhon™ opota -

NE&ta

4.1 Arming control

iﬂ H! EMMERTIEG

Bheyxoc

Omhon~
H_ Fuvoleo

KH! Aoy papr] EmterTka
E Aoypapn FuvolEd

4.1.1. Selectively

s

to selectively size the pedestals selectively.
Select the command and click on the skirt you want to size. The node of the pedestal, depending
on the type of failure, is painted in the corresponding color according to the following

I The skirt was sized and armed without any problems.

g‘ The skirt missed. The type of failure is also indicated as a symbol above the failure indication.
Initials indicating the type of failure also appear on the shoe:

Bending discrepancy M
Shear fracture \
Perforation failure np
Ground shaking pulse
Damage to data carriers D/l
Eccentricity E
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ATTENTION:
A prerequisite for the dimensioning of the pedestals is the dimensioning of the level 1 poles.
OBSERVATION:
e In some cases it is suggested that the dimensioning of the footings be done with
combinations of statics because the dynamic quantities are unmarked and not suitable for
the dimensioning of the foundation.

As is well known, seismic intensities derived from dynamic analysis are unlabeled because they
result from the superposition of the eigenmodal responses. In the diagrams and wherever there is
a necessity to superimpose them, they are always used with positive values. And for the
dimensioning of the elements there is no problem because the combinations include them with
both signs but in cases such as the dimensioning of the pedestal where magnitudes are used for
each combination from each element the situation may turn out unfavourable.

For this reason | recommended you to solve the sandals with static combinations.

4.1.2. Overall

‘-H"‘ to make a total sizing of the level pedestals. Select the command and all the level pedestals
are sized

4.1.3. Delete Selectively

KH 1

to selectively delete the dimensioning of a pedestal. You select the command and then
click on the petal whose sizing you want to delete. The colored sizing node turns yellow and the
"Redesign" command clears it completely

4.1.4. Deletion Total

i
to make a total deletion of the level pedestal dimensioning. Select the command and all
colored sizing nodes are automatically deleted.
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4.2. Results

b

ATOTENE-
OUOTO ™

4.2.1. Editor

to see all the results graphically and to view and edit the reinforcements of the pediment.
With this option and after selecting a skirt that you have already sized, the following dialog box
appears:

x

MEEaa

-~

3
Ly lem) 150
Lz fem] 150
H [cm) 1]
ucm 1}
ay [em] 9
az (em) 1] b
L1 >
[ PdpGon Tdimesg EGdipous 1

Aueifrean & avafem]  MAdBos
vy [l = 5 1
zz [z =] s 10

Ewvuaopol Coptigewy

The two main options are the "Barsbutton PaBSe.  and "Ground Trends" | T692ie Edgous

The "Bars" option activates the section of the dialog box concerning reinforcement.
FaNE= ] Wi ] ] oo [ifAoc

wlliz A
zz [z =] o 10

while the lower section of the load combinations is disabled respectively
EuvBioapol PopTigsoy

£1(1] +1.35Lc1+1.50L.c2

which relates to the ground stresses developed at the 4 peaks of the pediment.

Here you can see and modify the reinforcement bars of this particular pedestal. You select, if you
wish, the new diameter and the distance per reinforcement direction. The colours correspond to
the corresponding irons shown in the side sketch.
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The total "Number" of bars will automatically change depending on the new distance you select.
In the upper left section a table is displayed with the name, the geometric data of the
pediment, as well as the other elements of the pediment.

NzGiio 1 - dy [zm] 40 E
Ly [=m) 150 dz [cm) 40

Lz [cm] 150 heGdpous [cm] 1]

H [zri) G0 Bapog MeGidou (EM]  33.75

U [zm] I} Bdpoc Ynepk. Mooy, 0.00

ay [cm) 1] aen. (kMm2] (0] 0.000

oz [cm) n | oBp[kN/m2] (54 49 6848 i
£ | ¥ £ >

Selecting the "Soil Trends" button activates the section of load combinations

Euvid 117 +1.38Lc1+1 . 50Lc2
Funit 2[2] +1.000c7 +0. 300241 .00Le3+0. 30—
EuyBi3[2] +1.0001+0.300 2+ 00Lc3+0.30

a1 P e | R I B T e T e T

and the armature module shall be deactivated accordingly
A stBuyarn e aveafcm) MifRBog

v i A 1o
W

Also the sketch on the right, no longer shows you the reinforcements, but the solid of the
stresses of the pedestal.

67



CHAPTER 10B 'DIMENSIONING'

Meproyni s 1

Above the stress solid you see a message indicating the area of application of the pedestal's
stresses according to the following diagram.

IIEPIOXEX EQPAPMOTI'HE ENTATIKQN
METEGQON IIEAIAQN

; Ly
P Lyi6 Ly/& Ly /6

Iz/6
Lz/6
Y Lz/6
(Y) o
Lz/4
Lz/4

Ly/d | Lyid

(2)

This section is only concerned with the display of the developed ground trends at the 4 peaks of
the field from the combination you choose. Using the scroll bars, move to the corresponding part
of the table where the soil stresses are shown
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aen.[kNm2) (0] 0.000 i
aBp.[kN/m2] [B4) 49 688

Tdoaig [kM/mZ) 1]

al 6422

a2 74

ol a7 .E42

ad 36593 B
£ >

and by selecting a combination from the table, you can see the corresponding voltages 61, c2,
03,04. You also see the maximum developing voltage sep. developed by a Functional combination,
as well as the maximum voltage oBp. developed by a Failure combination. When you have not

b aw aed. (kM 4m2
defined a functionality combination, the voltage sep. is zero. Finally, pressing the
key displays the maximum ground stresses developed, as well as the combination from which they
are derived.

4.2.2. In summary

Af

to display the summary results of the pedestal sizing. Select it and after pointing to the
pencil you want to view the results, the following page appears

————————— Iediho M1 Eewtpleo El&og:Ohowe-EsSpoch vndtow Kl-—————————— - ———

|TewpetpLa Ied. (em) :Ly=150 L==150 H=g0 =0 -Ex/tEr av=0 az=0 |
| ¥lrog ¥oepx. PoLow € (om) =0 wed (EN/M3)=18.0 oceo(EN/M2)=250.0 Ks(MPa/cm)=0.30

| Bapog IIe&. (EN)=33.75 Bapog Yoepr.[loLwy (EN)=0.00 I&.¥oosT. (ew) = 40x40 |
| ———— LT 0T RS E TR EfaL$EOTEZ —— (Mh Eztopled EunoBeg) —————— |

| T i ESwT.TPLPAe p: 0.00 Twwvio TpLPAg E&—@®sp.&: 0.00 Zuwowrd E&.C (Enfm2): 0.0]
|EL&.Bap.&.yw (kN /m3): 0.00 Tipy Yepouh.Exicnge j: 0.00 Ev&.pop.E&.yviEn/m3) = 0.0]
hipme ey ¥TATIEKEL-ENDIEKALALYYPH ————————mmmmo |

| 2 | aed | MN=d | M3dy | ez/Le | M3Sdsz | ev/Ly | gl | [z | fazc] | fa g

| =——=+————+—— (EN} —+— (FNN] —+———————— +- (FNM) —+———————- - [EN/ M2 ) —————————————— |
| 64| 3.5| 81| -7 0.0556] 1| -0.0072| 49.7| 46.6| 22Z2.5| 25.6
| ——OmkhiopoL: woete Yi38)=$12/15 (10%12)————————————— ket Z(181=%12/15 (10412)——|
=== EAETECE ’E A I A TMHEH & AT ATPHEH (METIZTEZ TEMNOYEEE) ————- |
| AraTtpnon:VSDy=  40.7 VRDly= 241.0 Zme.: 1 VEDhz= 40.7 VRD1lez= Z38.8 Zwmv.: 1]
| AraTtphorn:wsD = 0.2 wRD1 = 229.5 Zumw.: 1 Az MALoTp.=0.00 |

| ———AZLTOXIA AOTS YIEFBEAZHE THE #EPOYEAE IKANOTHTAEZ EAFPATHE (OPIAKOY FOPTIOV) ——-|
g ey Z.6 EETIMHEH $EPOYEZAE TKANOTHTAZ AIC MNPOYIAPEOYZA EMIEIPIA-—————————- |

|EoLtpenapevy Tdon oem (KN /m2) @0 250.00 |
|2y | ey | ez | Ly' | Lz' | A | Wady | Wsdz | o | N=d < RN

| ===+ {1} —+— (m) —+— (@) —+— (m) —+— (w2 ) —+— (KN} —+— (KN} —+— (KN 12 ) ——+—— (N} —————- (K ——|
| 57| 0.01| 0.09| 1.48| 1.33| 1.96|-25.22| 24.01| 0.000] 77.52 < 425.36 |
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4.2.3. Investigation

L W

B
to see the full data on which the calculations for the lapel were based. Select the

command, point to the lapel and the following page appears

EAETXOZ ZE EKAMYH

CrhEog =4 3E
Bépog 33075
Bapog Towew = 0.00
Foot Id: 1 (1)

ZTN il My M= vy V= Mx
ZTAT. 1 83.32 0.05 -0.z29 -28.57 a.52
ZEIZ. 1 0.0oo0 o.oo 0.oo0 o.oo 0.0o0
ZTAT. 2 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. z -11.85 0.57 -1.03 4.99 -1.068
ZTAT. 3 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 3 -15.45 0.57 -1.03 4.99 -1.068
ZTAT. 4 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 4 —-Z.74 -0.62 -1.0z2 5.43 Z.10
ZTAT. 5 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 5 —-6.35 -0.62 -1.0z2 5.43 Z.10
ZTAT. [ 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 4] G.35 0.6z 1.0z -5.43 —-Z.10
ZTAT. i 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 7 Z.74 0.6z 1.0z -5.43 —-Z.10
ZTAT. g 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 5] 15.45 -0.57 1.03 -4.99 1.06
ZTAT. =] 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 9 11.85 -0.57 1.03 -4.99 1.06
ZTAT. 10 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 10 -11.76 0.56 -1.03 5.09 -0.95
ZTAT. 11 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 11 -15.36 0.56 -1.03 5.09 -0.95
ZTAT. 1z 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 1z —-Z.83 -0.61 -1.0z2 5.33 Z.02
ZTAT. 13 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 13 —-6.44 -0.61 -1.0z2 5.33 Z.02
ZTAT. 14 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 14 .44 0.61 1.0z =-5.33 —-Z.02
ZTAT. 15 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 15 Z.83 0.61 1.0z =-5.33 —-Z.02
ZTAT. 16 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 16 15.36 -0.568 1.03 =5.09 0.95
ZTAT. 17 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 17 11.76 -0.568 1.03 =5.09 0.95
ZTAT. ig 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 15 -1z.22 0.6z -1.03 4.57 -1.38
ZTAT. 19 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 19 -15.82 0.6z -1.03 4.57 -1.38
ZTAT. 20 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. Z0O -3.11 -0.57 -1.03 5.02 1.78
ZTAT. 21 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. =21 —-6.72 -0.57 -1.03 5.02 1.78
ZTAT. 22 6l.72 0.04 -0.22 -21.16 7.085
LETIE:: 22 6.72 0.57 1.03 =-5.02 -1.78
ZTAT. 23 6l.72 0.04 -0.22 -21.16 7.085
ZEIZ. 23 J.11 0.57 1.03 =-5.02 -1.78
ZTAT. 24 6l.72 0.04 -0.22 -21.16 7.085

4  The first section deals with the 6 intensive quantities from the static and seismic
combinations separately.
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The "Plates-Grids" field contains the commands related to

= e —
':ES-' @‘ %\? f@ the solution of the intersections of the plates and the

Enihuon Eminzéec Amotehé- Emupa- corresponding results, as well as the insertion, deletion,
Topuww ~ Miakeg~ opora ™ vawmka~ | editing, sizing and grading of the plates' grids.
MAakes - MASy oI

5.1 Solving
Intersections

& . E ‘ . .
3 g’ Tk to make the resolution of the cuts of the plates. The
_ ; solution is done in two ways: Overall and Selective.
Emituan %, FUvORKE Y

Topwv =

@ EmekTIKG [AUTUEVEIC (POPTITEL)

% Tuvolika [Auopevel popTios)

5.1.1 Selectively

for selective sizing of the plates, by pointing them with the mouse at the specific section.
By solving the sections, the intensive quantities are calculated and the plates are dimensioned.
The program calculates tensile (E) reinforcement (Fe), compressive (TH) reinforcement (Fe') in
cm®@- Similarly, it calculates reinforcement bars in the spans, distribution reinforcement in the
amphibious slabs, separation reinforcement, additives in the supports and connectors if the slabs
are ribbed beams.

5.1.2 Overall
E.j for total resolution of all sections of the given level

5.1.3 Selectively (Adverse loadings)

| for selective sizing of the plates, by pointing them with the mouse at the specific section,
taking into account the adverse loads for the calculation.
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5.1.4 Total (Adverse loadings)

é for a total solution of all sections of the given level taking into account the adverse loads
for the calculation.

5.2 Flat (Fungoid) Plates

¥

Emimeder
MidKee™

5.2.1 Flat Slabs

AOOTaToAOY NN ZUAOTUTIOL MpoodzTo BehTiOTOTOINDN

; - Y, : : Ll L. -
h S 0 & = o B -
oteké- || Emituon |[Emimezseg Amotehé- Emupa- Mootoo.  Awotao, Bleyxog  Aoypa

ara~ || Topwy * MAGKEC™ | opoTa ~ veElmka« || ZilSnpuwv = Z0dnwv ™ || Toomouwag >  MeEko

%C En[nl:gaq Mhdkeg | * & Napdpstpaot

Al ——"L I Ny 1 Lwatpnan r @ YmoAOYIONOC AwpiSwy PopTigewy
b -
AE :
@‘ MAsypora % Eisetary
% Epepévion Z

AmoTshiopoTa

The new versions of SCADA Pro offer the ability to create Flat Plates (Plates without the
presence of beams) with the method of finite elements.

The procedure for the Modelling of Flat Plates requires:

¢ the creation of 3D Finite Element Mesh,
o the determination of the External Limit,
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¢ the Automatic Creation of Holes in place of Pillars,
e the calculation of the grid and the mathematical model.

In the Dimensioning field, the "Flat Plates" command includes the commands:

5.2.1.1 Parameters

@‘* Mo e MNopopetpor Sieotaowoioynang Flat Slab
R
Layer
Flat Flat Slab
Drop Panel Drop Panel

Support Line x| SUPPOrt Line 3o

Support Line zz

Support Line zz

In the dialog box you set the correspondence of the Layers.
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Emeepyooio ITpWOEWY

Ipappes, Kikhol

Drop Panel =
Support Line ¢ ! =Y
Support Line zz ] Eg

Epyaaiag
NEo Flat Slab
ApiBpog Opatd  Encfepydoipo  Xpapa ~
Z0hivol MeTwnikoi ! =y [ 4
=0hva Avmiav.OpifovTia el =Y 7
=0hiva AvTiav.KaTakdpupa ! By e
& =y s

8
8

8

W

Aiaypapr) Asdopsvmv

MovTEho Zuvohikd Baosl eminédou XZ | Bdosl ETpdonc [ | Mavo MovTého

X

Eninsda XZ - Opopol

Cancel

Update

Enihoyr dhcav

Anosnihoyr] Ghwv

Opatd

Mn opatd

Enegepyaoipo

Mn EncEepyacipo

Scada's default list of Layers includes the layers related to the Flat Plates.

e Inthe "Flat Slab" layer, transfer the outline of the slab and correspond to the "Flat" layer
¢ Inthe "Drop Panel" layer drag the Lines that define the area around the poles where you will
increase the thickness of the panel locally. "Drop Panels" are optionally inserted around the

poles of the slab relieving it to shear stress.

e Inthe Layers "Support Lines xx" and "Support Lines zz" drag the Lines that define the Support
Lines. These are lines that you insert in both the X and Z directions between successive points
on the plate. They usually connect column nodes and end at the contour of the slab.

Based on the Support Lines you define, the corresponding Loading Lanes will be created (design

strips).
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5.2.1.1.1 Instructions for inserting support lines on flat slabs

- Support lines should start from a support post and end at a support post (or free end). In all
cases they must include at least one support post.

- The support line should only reach the contour of the plate when it is free edge. Otherwise it
may stop at the contour or at the node of the column.

- When the boundary conditions (i.e. what lies to the right and left of the support line)
change along its length, the line must break at these points.

For example in the following case

on support Line 27, its red right area was not formed correctly
(it is the red sloping line). This happened because a support line
was inserted that:

At the top of the right side it is bordered by a beam, i.e. the
boundary of the slab, so the program has defined the red outer
area at the boundary of the slab (point 1).
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But at the bottom where the border on the right is another support line (the 19) calculate another
red area length (point 2)

ety indine |

For this reason, the oblique boundary of the red area was obtained.

But if we had entered two support lines, one for the upper part (with the boundary of the plate)
and one for the lower part (border with support lines 17,18,19) the result is the following which
is the correct one.

In general, the above algorithm and based on the latest improvements, works on slabs with
regular rectangular shapes and cannabolic column arrangement. In slabs with odd shapes,
overlapping loading strips as well as gaps between them may result.

Two support lines have now been formed, 28 and 32.
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5.2.1.2 Calculation of Loading Lanes

@F Yrohoylopog Awpidwv Qopticswv
RV

According to Annex | of EC2 the flat plate is divided into Loading Lanes. These are the areas
automatically created by the program on either side of the Support Lines , according to Figure 1.1
of EC2.

You select the Calculate Load Strips command and the program automatically creates them.

Each Loading Strip is divided into sections along its length perpendicular to the Support Line. In
each section, Scada integrates the internal forces of the finite surface elements it intersects. This
integration yields the bending moment about the axis of the section. This intensive quantity is
used to calculate the reinforcement in each individual section.

5.2.1.3 Display X, Z

% Bupcvion X yoy choose to display the Charge Strips in both directions to display them.

-’.% Eupévion Z

e ————— o ——————————_ _—__n—_——. . ——————————— e e———————————

Loading strips along the X and Z axis
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5.2.1.4 Diagrams X, Z

Y Aorypéppomo X
. You choose to display the Charts in both directions for their display.

5.2.1.5 Results

X The Results command opens the results file from within the Report.
AmoTeliopoTa

Each page is tor one Charging Lane.
First, the characteristics of the Strip are described.
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| Page : 1
Strip Calculations
Description Value Units Code |Description Value | Units Code
Floor 1 Starting point comer column | 9.4.182
# of strp 1 Drop panel Yes
Orientation XX Thickness 182.88 (cm)
Length 815.48 (cm) Width {cm)
Concrete C20/25 Finishing point internal column | 9.4.1&2
£ 20 (MPa) | Table 3.1 |Drop panel Yes
£ 220 (MPa) | Table3.1| Thickness 182.88 {cm)
Steel S400s Width (cm)
£ 400 (MPa) Minimum reinforcement
Cover 20 (mm) Tension reinf. oSS l:CI"I"IZJ’I"I"I] 9.2.1.1(1)
Slab thickness 0.25 cm i i
= Compression et | 25 | % | 9312

Then the results of the upper and lower arming are shown in detail for each zone, dividing them
into sub-zones.

Left-Right -> red zone L-C
R-C-> blue zone Center->

blue zone
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Analysis Results and Reinforcement | Top
203.87 cm (l_s'j—_:l 40774 cm (L:a'r_‘a:I
M Width M Width
Zone | wNm) | (cm) [cﬁ:i?’:n} [;1'1.' my| ®5 | sNm) | (om) [cﬁ:i}:n} [:Lr:igﬁni os
Left 400.0 3.246 815 4011 0.812 8/20
L-C 400.0 3.245 8115 85.3 1.763 820
Center | -80.283 46.0 27271 27271 14/5 170.5 6.818 8I7
R-C 85.3 2.043 820
Right 103.8 1.471 8/20
203.87 cm (Ley)
M Width
Zone | 4Nm) | (cm) (cﬁiiﬁn} [:::.HETm} ls
Left -88.070 4011 2873 3.246 815
L-C 44 824 85.3 7.054 7.054 g
Center | -152.524 | 170.5 12.422 12.422 10/6
R-C -51.588 85.3 §.172 8.172 8/6
Right -45.848 103.8 5.886 5.886 818
Analysis Results and Reinfoercement | Bottom
203.87 em (Laan) 40774 cm (Lom=)
M Width M Width
Zone | uNm) | (cm) [cﬁi%} [‘:1'1.'5?"'“1} ®s | &Nm) | (cm) (cﬁ:*‘}‘:n, [:r:ig?:n} Ols
Left 9.207 400.0 0.294 0.812 8120 70.543 4011 2.293 3.246 8/15
L-C 9.207 400.0 0.294 0.844 8120 21.929 85.3 3377 3.377 8/14
Center [ 80.591 46.0 27.408 27.408 1445 43.857 170.5 3.37 3.377 814
R-C 21.929 83.3 3.377 3.377 8/14
Right 25.982 103.8 3.284 3.284 8/15
203.87 cm (L)
M Width
Zone | (iNm) | (cm) [cﬁ':i?’:n} [;.HETm} 3
Left 17.335 4011 0.555 0.812 8120
L-C 6.505 85.3 0.984 0.984 8/20
Center [ 23.135 170.3 1.762 1.762 8/20
R-C 3.983 82.3 0.539 0.844 8120
Right 331 103.8 0.409 0.821 8/20
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5.2.2 Perforation

SS9 % = o B

Emituan !Err[rrESEqIﬁnoTa."-.E'- MaoogTao,  AooToo. Bueyoc
Topwy ™ [Miakeg™ | opota ™ || DiSnpwy = Z0Anwv~ || Topomouog
i - SUAva

[ ;:’il ﬁlﬁwﬂﬂ LA By 1 EmhekTIH G
@ Midypoto L FuvohEd
@ ToppkTze Miakse

{

. Emzizpyaoio

‘5 i Eheyyoq Xpriotn

The perforation test can be performed selectively for each pole or overall on all poles in the plan
view.

i Ak

5.2.2.1 Selectively

- il EmmiAskTirRd
v

Select the command Selectively, left-click to point to the node of a pole and right-click to open
the dialog box where you will set all the necessary parameters.

KopBog EAgyyou ZuvBuaopoi
a0 ; v | anga) 626.500 AMyoum)  34.283 amz(

Karavepnpévo doprio. (kN/m2)

Yhara (MPa) Meprypappara Opdpuy

[AuTéuclTn v] fck 20 fyk 00 [I’pauuz',g,KL'lKAol

Dopnippevn enipaveaa B2on popmippEvng ENIpAvaag

[AuTéuclTn v] cl{cm) 46 c2(cm) 45.000 ax 0 ay 0

Eroiyzia Midkag Onhopoi

Mlaxo tam) 064 Efwrewos (X_7]
an] Avw ® 10§ 15 @ 10 15

kéTw(cm) 2

Kow @ 10/ 15 @ 10 15

FuvTehzomc B Onham
.
B 1,15 MNAnBog axTivoy

a
ava TETapTmHopIo Miaypapri ano To Telyog
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Koppog Ehsyyou

The number of the selected node is automatically filled in and is not editable.
40
ZuvBuaopoi

ZuvBuaopoi

]

KaTavepnpevo

In the Combinations field:

¢ The Combinations option, makes the program automatically find the combination that results
in the worst Axial Dn, and displays its value along with the corresponding moments.

°

The User option, allows to set user values for axial and moments in the respective fields, as
well as to set a distributed load

KaTavepnpevo

50
- which works by "relieving" the plate at that point, resulting in a
reduced calculation cutting force compared to the original one.

Apiikr] TEpvouoa (Vegag ) 626.5 (kM)
Kartavepnpévo poprio (p) 50.0 (kN/m®)
Amropeiwpévn TEpvouoa (Vg ) 4788 (k)

Yhka (MPa)

Xphorn

In the Material field the coefficients fck and
fyk are filled in automatically with the Automatic option or defined by the user with the User
option.
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Meprypdppara Opdpoy

Flat Slab

MaBnpaTiké MovtEho
MaBnpaTikd Emgpaveiako
Mhgypa 3D

MAsypa 2D
MAGKEG-TOPEG

MsTah.¥YnooTuhopata
MeTah. Aokoi
MzTah.Kepohodokoi
MeTah. Teyideg
MeTah.Mnkideq
MsTah.MeTonikoi

MeToh AvTiav.OpilovTia
MeToh. AvTiav.KaTakdpupa

=0hiva YnoaTuhmpaTa
=0hiveg Aokoi

=0hiveg Kepahodokoi
=0hiveg Teyideg

=0hiveg Mnkideg

=0hivol MeToanikoi

=0hiva AvTiav.OpilovTia
=0hiva AvTiav.KaTakdpupa

Flat Slab

Drop Panel
Support Line xx
Support Line zz
perigramma
perigramma0lpis

DopTIGpavn ENipaveia

In Floor Contours you select the Layer that contains the
outline of the slab including the columns that are in the

outline.
So we select

the Flat Slab layer which contains exactly the

lines that define the overall outline of the slab.

The Loadable Area is defined as the equivalent

AutouaTn v| cifem) 46 | 2(am)46.00(  gyrface area of the selected pole.

OpBoyovikn
Kukhikn

Select:

e Automatic so that the program can calculate the surface area of any type of column by
reducing it to an equivalent rectangular one and calculating the corresponding

dimensions c1 and c2.

e Rectangular so that the user can define his own dimensions c1 and c2 to calculate the

loaded rectangular surface

e Circular in order to calculate a circular loading surface of diameter equal to the value c1

set by the user
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9201 popTiiopevng Empaveiag The Load Surface Position can be set either automatically
|Au76pum ~ | ax 0 ay | 0 or selectively. It depends on the contour of the plate and
the position of the selected post on it.

EowTepikd The proposed positions are:

”iE”P”‘ﬁ 1 - Internal

Mhsupikd 2 . . .

MAsupiks 3 - La‘teral !n 4 dlrecflons‘

Misupikd 4 - Prominent in the 4 directions

EEgyouaa 1 - Importance in 4 directions

EEeyouoa 2

Efsyouoa 3

ESzyouoa 4

Eigsyouoa 1

Eig=youoa 2

Eigsyouga 3

Elgozyouoa 4

Select the position of the selected post and set the distances from the perimeter ax and ay
(except the inner one) according to the following figures:

2d g ul

—

—

+ IkEAn omAiopod yia avainyn éviaong
« IKEAn oTAIOROU Yia TAPNON aMOaTAoEWY

INTERNAL

42 d2.

uout,eff

. .

&
‘ﬂ-)‘_

.G

.5

]

2.
Yong

.
s
&
2

d2 d2

« ZKEAN oTTAigpOU yia avahnyn &vTaong
+ ZKEAN oTTAiGPOU Vi TPNOT ATTOCTAGELN

» ZKEAN OTINOpOU yia avaAnyn &vraong

= ZKEANN oTTNOpOU yia TIPNOT TTOOTACEWY

PLEYRIC 1

uout,eff

PLEYRICO 2
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+ 2KEAn oTTAIOPOU yia avainyn &vraaong
+ 2KEAn 0TTAIOPOU yia TRPNON aTTOoTACEWwY

PLEYRICO 4

EXECUTIVE 1

AL,

¢l

EXECUTIVE 4

4CQ

PLEYRICO 3

o ZKEAN ommAigpoU yia avaAnyn évTaong
«  ZKEAN OTTAIGHOU yId THPNON ATTOCTATEWY
4cm

« ZKEAN oTTAIgHOU yia avaAnyn éviaang
+ ZKEAN OTTAIOPOU yIQ TAPNON ATTOOTATEWY

« ZKEAN OTTANIoHO0 yia avaAnyn Eviaong
» ZKEAN ommAiopoU yia TRPNON ATTOOTATELN

4 cm

! Mooy | :
| o T v e |
£ | T |
. o . * % !
i N
' i oA~
. . / ~f
E L I
o B g /
% w, v A
e
Lo, Ul 0@ y
4cm|. Bl > i
d2 -

d1

T
ik,

p, -

3 ]

« ZKEAN OTTAGHO0 yia avainyn éviaong
« ZkEAN oTTAOpO0 yia TMPNOn aITOOTATE WY

EXPERIENCE 3
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* ZKEAN OTTAICOU YIa avéAnyn éviaong
* Ikéhn omAIopOU yia Tipnon atcoTdoewy |+ ZKEAR OTAIGHOU Yia T enon QITOOTACEWY

+ ZkéAn oTAiopOU yia avainyn évraong

i
i ut + ZIkéAn omhiopol yia avaAnyn éviaong + ZkEAn omhiopol yia avéhnyn éviaong
s e e « ExéAn omihiopol yia Tipnon amoaTagewy | |« ZKEAN OMAIOHOU YIO THPNGN OTTOCTAT EWY
INCOMING 4 REGISTERED 3

ETongzia Midkag

e
E

karw{om) 2

OBSERVATION:

The Thickness and Coating of the panel are either taken
into account automatically or modified by the User by
selecting the corresponding option and defining the
corresponding values for the thickness and coating of
the upper and lower panel (here the thickness of the
drop panel is taken).

In drilling there is no single way of implementation. There are solutions which are all acceptable
but not all equally economical. There are two parameters: the diameter of the reinforcement and

the distance between the bars.

Regarding the automatic way of finding the boundary conditions of the loaded surface, the
algorithm does not always succeed in finding the correct determination, so there is also a manual

way of selection by the user.
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Onhigpoi In the Reinforcements field, the longitudinal
AuTaparn v | Efurepkig X ¥ reinforcement resulting from the calculation of the
AUTOLAT X Flat Plates in the area of the selected column is
Yoom specified.

X ¥
T
Ave m|1n |;‘15 |¢|1n |,.r|15 |

KtlecD|1IJ |,r'15 |q:|1n |,r'15 |
L L

With the Automatic selection the longitudinal reinforcement is taken into account:
e Upper for positive (+DN) (e.g. top floor slab)
¢ Down for DN negative (-DN) (e.g. foundation)

The External X or Y option determines the direction of the external reinforcement in the
longitudinal reinforcement grid the slab (either upper or lower grid).

zuvteheoTrg B The Coefficient b for the calculation of Perforation can be
|A,_,Tc-,“ﬂmq npog: | e calculated automatically in two ways:
AuTopaTog BewpnTikd Automatic approximate or
1.15 Xpnamn . i
B : % Automatic theorist.

The Approach mode is a function of the position of the loaded surface and ax,

ay.
The Theoretical mode is a function of Torques My, Mz.

The User option allows you to enter any value for Coefficient b.

Onhian Finally, in the Arborization field you define the type of arrangement
Tinog of the perforation reinforcement by choosing between Radial and

AKTIVGITI] Cruciform.
Mdgoc afzrouposine |

e 0 }5—— For the Radial array you also set the Number of rays per quadrant.

The figure below shows a quadrant of the radial array in the black box. The initial perimeter has
3 armature spokes, while the third perimeter becomes

thickening to 5 spokes due to restrictions on the distances between the reinforcement strands.
ScadaPro automatically checks whether the spacing constraints are met at the first perimeter
and increases the number of reinforcement spars where required (even at the first perimeter if
the number of spars selected by the user is not sufficient).
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2d,

+ EKEAN oTIAIOOU Yia avaAnYn EvTaanc

d2 d2
r P
.
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. .
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.
. .
p .
.
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L v o .

+ EKEAN OTINOHOU Yia THPNGT) CTOOTATEWY

« Ikihn omliopol yia avaAnyn Evicong

« IKEAN OWAICHOU YIO TTpMan aTToaTaoEwy
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! = 0.
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Ty e
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|
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[=9
.N
§r. [
[ %)
‘s
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LA
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uout,eff
e
& Bissl
. o3|
Radial Armature Arrangement
=d
uo!.lt,eff
il
|5

Cross Armature Arrangement

¥noAOYIoNS | The Calculate command performs all the necessary checks on perforation, taking

into account all the above parameters.

The Results command displays the results file:

Data: list of all items specified in the

‘ Page: 1
AeSopéva

Neprypagr Tiprg Movidzc |Meprypagn Tiprg Movabeg
Dpogog 1 Zuvrehearig (B) (EC2-6.4.3) 1.150
# Tou KépPou 40 Méyog TAGKAG 406 (cm)
Zuvduaapog 1 Emkdhuyn omhigpod 2.0 (cm)
ApxIKA TEpVOUTE (Vasagy ) 626.5 (kN)  |AiGpsTpoc efwrepiko . i
Katavepnuévo goprio (p) 0o (kN/m®) |S1apfikn omhiopal
Armopeiwpivn TEpVouoa (Vegm ) 626.5 (kN) |Amooracn efwr. Saprikn oth 15.0 (cm)
Kaprmikr Porr (M) 343 (kNm) |AiGpetpog egwrepikod 10 (mm)
Kapmmkn Porr (M,) 76.1 (kNm) |Sieprikn omhiopod
Iyfua gopni{opevng Tepioyrg OpBoyuwvikn Am’)g-mmn Ecw'repmou’ 15.0 (cm)
Mrkog ¢ (kard Tov dfova x) 46.0 (cm) |S1mpnikn omhiopoy
Mrkog c; (kard Tov dfova y) 46.0 (cm) |Zxupddepa (f) 20.0 (MPa)
MigpsTpog ¢ (cm) |XahuBag (fu) 400.0 (MPa)
BGzon gopniopevng TepIoXAg Eowrepikd Miatafn ohiopod AxTivetd
AmdoTaon Thdkag KaTd x (ay) (cm) |ApBy. ypapptv omAigpod 2
AméoTaon Thdkag Katd y (a,) (cm) |ova TETORTNHOPIO

previous window and required for the
control on perforation.

Schematic arrangement of perforation reinforcement: according to the predefined parameters

and if a requirement for perforation reinforcement arises.

88



CHAPTER 10B 'DIMENSIONING'

When there is no requirement for reinforcement in perforation: no
schematic reinforcement layout is shown

When there is a requirement for reinforcement in perforation: the

Page : 2
ATmroTeAéopaTa EAEyX WV
Meprypagpn Tip | Movadeg EC2 NMeprypagr TipR | Movddeg | EC2
Evepyd mayog mhakag (d) | 37.6 (cm) (eg6.32) Baoiki mepipetpog 6570 w (figh.15)
i 4 ehéyyou (u
g:g:z;ﬁgﬁ(@uﬁuPT'iUI-'EWIQ 16a0 em) (eq6.53) A\uxinnk(ﬁ Eu’(un amnv
— TEQILETEO Us (Vear) 0.291 | (MPa) |({eq6.38)
AL ORI T O 1.040 | (MPa) {eqh.38) .
TIEPINETPO Uy (Vzapn) Aiomunmkn avioxh
Fﬂéwmn BloTunTIKY avToyh 3680 | (MPa) (e96.53) gf‘i:’;uu okupodipatog | 0356 | (MPa) |(eq6.47)
V=ama:) ki k s
ZraBepd (Vinn) 0.356 | (MPa) | (eg6.3)
I~ ¢ 10 < VA v g
1 EheyXog Vess < Vmamar  |Emdpkeia 2% EAEYXOQ Vear € Vmac | Aev amTaiTziTo oTAIoRGS
| Page : 2
AtroTeMopara eAdy v
Meprypagn Tipn | MovaBeg EC2 Mepiypaegn Tip | Movddeg | EC2
EVE'DVU Tayog Trﬁ\utmg (d) | 37.6 (cm) (eq6.32) EB)\‘:;UIKEUTEF;UETPO‘; 5570 e (fig6.15)
DZE:E;T%U(;UD?UPT‘iUIJEWIG AsZ0 (em) (eq6.53) Aluiﬁnmﬁ'man amny
— e pIETPO Uy (Vzor) 0.372 | (MPa) |(eq6.38)
A T T T 1328 | (MPa) (eq6.38) .'f
TIEPINETPO Uy (Veag) ArgTpnTikr avToxh
Fﬂéwmq Biompnmkr avoxt | 5 gag MPa) (€q6.53) ?\(TEOU okupoBEpaTog | 0356 | (MPa) |(eqb.47)
(Veamar) i i o
ZraBepd (Vmn) 0.356 | (MPa) | (eq6.3)
Amareital oTAIopSg
= 5 - Vo € Ve & - mpooiikn omAiopod
17 EAeyXOG Veao S Vmamae  [ETTépKeia b2 s e |
- adEnan Giaprkn
oTTAIguo0 Thdkag
I Page : 2
AtroreAéouard eEAEyY WV
Neprypagn TigR | Movadeg EC2 Neprypagn Tip | mMovadeg | EC2
E 6 Trd Ad d) [ 376 6.32 A i
R — (em) | (29632) " Baaw mepereos | gs7g | (om) | (g6 1)
Wzg:g;ﬁpgc(guﬁupnﬁuqug 184.0 (em) (eq6.53) QiaTunTiki Téan oty
m — TEPIPETPO Uy (Vegr) 1.395 | (MPa) |(eq6.38)
rr‘s(;tgrl;)’(u” I_T:l(:\]nﬂ:r]rnv s || Lzl e DiaTpnTikg avroxn
Méyiom Sratpnmici avioxi | 5 gag | apa) (696.53) gﬁ?‘?o“ okupoBpatog | 356 | (MPa) | (eq6 47)
(Vaamar) g i ]
Mn emdpreia ETabepd (Vi) 0.356 | (MPa) | (eq6.3)

1% EAEYXOC Vewo € Vaumax

- adfnon SiwoTdoswy Gopmilo-
pevng mepioxrig

- adgnon mayoug TAdkag

- ¥pion avwrepng ToIdTNTAg
ogkupoBipaTog

2% SAEYYOG: Vi1 S Virac
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required reinforcement layout, according to the layout options, the areas
and strands are displayed in red.

In the Results of the checks
included two checks.

If the 1t check shows Adequacy, then
the 2™ check determines the
requirement or not of the perforation
reinforcement.

In the reinforcement requirement
it is proposed to add either

drilling reinforcement, or the
reinforcement increase of the plate

If the 1st (1st'check shows Non-
adequacy, then the 2nd 2nd) check is
not performed and some
interventions are suggested for the
plaque.
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ATtroreAéopara orhiopou SidTtpnong

MNeprypagn Tiprp |Movadec| ECZ  |Neprypagr Tiprp | Movaseg | EC2
MepIPETPOC Usy 1365.5 | (cm) | (eq6.54) |Amoaraon (d;) 50.7 (cm)
MepipeTpog Unnsr 15805 | (cm) Armrooraon (ds) (em)
Améoraon 1% mepipirpou Amoaraon (d:) (em)
OTTAIgHON QT GOPTIEOHEVT 19.5 (cm) Twvia (g) e
emgaveia (a) Egarmopzvikr
OplakA améaTaal CI amOoTAON TwV OKEAWY
ng d 2 as05d " 16.7<=a<=27.9 | (94.3) [om) oTnv TeheuTaia (cm)
TrEpipeTpo 6TTAIONG
AmooTaon TeheuTaiog (Suemt)
TepipéTpou oTAigpod ama Ty | 837 (cm) B R
Tregi:ﬁgo Vs mp L Opiakn améoraon 2-d 111.6 (cm)
Aptiga TP
Opiaki améoraon: kd=15d| 837 (em) (6.4.5) |oxeBiaopol avioyrg 3895 (MPa)
T omh. Bidarpnong (fuds)
AKT“”,“ aﬂomicn e 415 (em) Ataitodpevn Siatopr s e
L AT okéhoug oTmhigpod 1.766 (em®)
Opiaki amooraon: 0.75-d 418 (em) (9.4.3) |&i6tpnong (Au)
EQamTopevIKA aToaTaan Tev EAdyiomn Siatopr 1868 2 911
ehiov omThiopos oY {em) OKERQUE (g (em) | (eq9.11)
TIEPILETPO Uy (S11) AldpeTpog akéhoug 16 (mm)
OpiakA améoraon: 1.5-d 83.7 (em) (9.4.3) |Tou xpnaoipoToiEiTal
Mikog (p) 9.2 (em) AlaTopn okEhoug Tou 2
Améoraon (dh) 128 | (m XpnotpoToizital =il |

Aidragn orAicpou SidTpnong

NepipsTpog 6Tou

AmooTaon 17°

L ApiBpog ] ApiBpéc okshov | “Yyog okghoug . : 2
Opada . & 9 Bpiokstan To T oKEADUG aTo
ypappwy | (mm) ava ypappn (cm) OKENOC TNC YPAUWAG | @opTIRoN. sm@dveia
1 10 16 4 54.0 1 19.53
2 4 16 3 54.0 2 61.03
3] 4 16 2 54.0 3 102.53

ILLUS

RATIVE SC

Sit

EMATIC OF PERF

RATION
Starting from each area (dotted line) draw lines of the same colour and measure the
reinforcement strands.
Each group is defined by a colour and so we distinguish lines and strands by line:

v 'd Ll .

r 'y . .

. 13 . o I3 . .

v L4 é) - d) v v
. o

OAa Ta oidepa éxouv
XPWHA KOKKIVO

EINFORCEM

)
omiopod amé gopTiZo|
emoaveia (a)

Opiaxr aréoTaon
03d<a<05d
AmboTaon TeAcuTaiag

TERIIETPO Uasx (f)

TepETRwY OTAIGHEG

TIERIPETPO Us (S11)

Mrikog (p)
AmsoTaon (ch)

R

TeppETPOU OTIAIGHOG a6 TV
Opiaki améoracn: kd= 15-d
Axvid améoraon Twy
Opiakf améotacn: 0.75
Eganopevik améoraon Twy

oxshiv oTAIOHOG oY

Opiaxr aréoracn: 1.5-d

In the Perforation Reinforcement
Results the results obtained from the
two tests are detailed according to
the respective formulas and chapters
of EC2.

of
the

In the table Arrangement
perforation reinforcement,
following are indicated
perforation reinforcements resulting
from the above testsas well as the
characteristics of their arrangement.

ENT:

pevn 195 | (cm) Tuvia (@) -
Egamopevixr]
S ami6oTaON TV OKEAGY
16.7<=a<=279 | (94.3) [omh omv reheuraia (cm)
epipetpo GhONG
w571 | o (Sum)
Opiaxi améoraon 2:d | 1116 | (cm)
Bpiboa Ty
837 | (em) | (845 |oxeBiaomod avioyic | 3895 | (MPa)
omih. BiGTENONG (fea)
15 | ©om Amanodpevn Siaropn - Med=2)
(s okEAOUG OTTAIGHOG 1766 | (on)
418 | (m) | (943 [sibrononc ()
EAdylom Biatopt 2
= S 1868 | (cm?) |(eq9.11)
iaperpog oxEhoug
837 | (cm) | (943 |mou xprowomoisy 18 | e
92 | m) Aiatou] okéhoug rou 1
5t 1o Eaill 2011 | (o)

Avéragn omAiopos SidTpnong

MepipeTpog 6mou Améoraon 17

| Ameuse ApiBés oxshiov | “Yyoc oxéhoug :
Opdda i : i joketar To T
" YPAPHGY | (mm) avé ypappi (em) nxgxogmgvmuung 90pTIO. EMQGvEIa
1 10 16 4 50 1 1953
2 ry 16 3 540 2 6103
3 [ 16 z 540 3 10253
OO amodrdreg
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Ymépuvnpa (Eqwrepikd umooTiAwya)

Ld2 d2

On page 3", the Memo is displayed that carries the
characteristics according to the Position of the
Surface to be loaded.

+ Zxthn omhioyod via avakngn Braone

= Zxki omhiopod via Thpnan amogTagTuy

5.2.2.2 Overall

‘P TuvoriKe

. This is the command with which you can carry out punching checks on all
the poles included in the outline of the
flat plate, automatically, using the parameters automatically obtained from program. The same
parameters shall be used for the set of columns where the perforation test will be carried out.

5.2.2.3 Edit

5 P Eneispyooic

#* The Edit command allows you to modify parameters specified in the
Selective or Overall check.
Select the command and left-click on the node of the column to be edited and the window of
the parameters you had originally set for the drilling check on the selected column opens
automatically. You can make the modifications that
and repeat the check using the Calculate command.

5.2.24 User Control

6 P EAgyxog Xpriatn

The user is given the ability to test different data on different nodes for a
visual overview of results. This is a "clipboard" that is not saved in the issue, but allows the user
to run tests in order arrive at the desired solution.

5.2.4 Composite Plates

(See User Manual "Composite Plates")

%" IOppiKTE MAaKe:
‘ n\‘.
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5.2.5 Stairs

The Stairs command allows you to dimension the stairs that you have entered in the vector with
the Stairs command in the Modeling field.
Select the command and the dialog box opens:

luaoramohoynon Zkehuv oo
[,
i
2 scd
._\.1. \
: ® e,
Mpofoin Fane S e
Onhiam Oniiom Euvohicd Telnog Efofiog

Here is the list of stairs you have defined.
Select from the list and locate the ladder using the View command:

liooTogwhoynan Ikohuwv

sc2

Onhor Zuvolika

With the Scaling command, the program will scale the selected ladder, while with the Total
Scaling command, all the ladders in the list are scaled.
With the Sheet command, you can see the results of the sizing:
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Iehiba: 1
ONOMAZIA - |sct
AAZTAZEIZ (cm)
O Nayxoc h (cm) 20
Midrog b (cm) 100
1 @oprtia (kM/m2)
Avnkel arn @opTian
: EmkdaAuyn 1.0 1
i Kivnrd 2.0 2
LYNAYAZMOI
1 1.35x@1 + 1.50x@2
2 1.00x@1 + 0.50x@2
99 1.00x@1 + 1.00x@2
100 |[1.00x@1 + 0.50x@2
101 1.00x@1 + 0.30x@2
YAIKA
Ikupobsya | C25/30 | Xahupac B500C
EAErXOZZIE KAMWH/ ONAIZEMOI
Avw Kartw
Atovikr Advapn MNsd (kM) -93.92 95.52
Potm Ymohoyiopol M 4 (KNm) -0.00 3.96
Zuvduaopog 1 1
AmroGuevn Matopry Omhigpod |As (cm’)im 238 2.38
TehMkog oTTAIoNGC KAapWng @8/20 @B/20
Crhiopog Miavopnic ©B/25
Orhiopag AToayiong ©8/25
EAEMXOZ ZE AIATMHEZH
Tépvouoga Ymohoyiopou Ve (kN) 19.26
AvToxn yupic oTTAIoNS Waae (kN) 92.73
Avtoyn BAR. Siaywy. Vaama: (KN) 703.81
YNOAOIZMOZ NAPAMOP®QZEQN (EC2 map.7.4.2 & map.7.4.3)
Mpotev.ehdy.
I'd lid emrp. | Emapkeia F:Té:xog he * r\(‘lﬁmr\iq (rr?;n] a l/aemrp. | Emdpkeia
(mm)
17.65 170.43 NAI 38.6 5.78 0.00 250 12.71

After the dimensioning you can also get the drawing with the reinforcements in the Wooden
formwork field:
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5.2 Results

Q\\;\,\\‘b Editor

E‘-; Topgg TThotkuwv
\-' ' Moypépporta M
?&‘ i Acoypdppora Q

:&;-‘T %4 Awooypépporor M (Suopeveic wopTioewg)

AT oTERE- @ AMcrypéppora Q (Suopsvsic wopTiosw)
opataT | !

5.3.1 Editor

2
to view and modify the reinforcements of a plate. After selecting it, point the mouse at a
section and the following dialog box appears:

Editor OmAuopov Mickwy X
rewopeTpia
Nhaka : N3
Zupnayrig

Nayocg : 160
L1:6.93
L2 : 3.88

ETHPIZH ANOITMA ETHPIZH
Aven KaTow Aver KaTow Avin KdTow

Pongg Kapwng (kNm) 1.20 11.12 -14.46
Anarrolpevol (cm2) 0.00 0.25 0.00 241 3.16 0.00

TonoBerolpevol (cm2) 1.96 1.96 0.00 3.03 3.93 3.93
Tepvouoeg (k) -11.12 19.82

Anarrolpevol (cm2) 0.00 0.00

TonoBerolpevor (cm2) 0.00 0.00

PABAOI OMAIZMOY
AvoiypaTtog _®_ © LIJ_.'{:}
ZTnpigsuv © @ @ ]
ZuvBeTrpEg _®_
fiavopnic [ Andayiang ©10/25 ! ©10/25

0 ® 0 © 1 o~ EvioyUosIg Cancel

To modify the reinforcements, you select the corresponding field, either for the bars or the
connectors, and at the bottom of the window you set the diameter and distance.
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5.3.1.1 Reinforcements - Valuation and reinforcement of plates

The new versions of SCADA Pro have fully integrated the evaluation and reinforcement of plates.
The new feature is located in the Marcus slabs command group within the DIMENSION menu and
specifically in the Slab Arming Editor. The input process follows the logic of the TOMES and is
done PER OPENING.

It is recalled that prior notification is required:

Definition of plate properties (geometry, overlap Marcus coefficients)
Definition of section properties (support conditions)
Definition of Dimensioning Parameters (materials and combinations)

Solving the intersection

< < < <L

MzwpeTpia
Mhdica
Zupnayrig

<< | |=>

ETHPIZH ANOITMA ETHPIZH
Ava Kamm Avm Kimm Avw

Ponég Kapyne (khm)
AnaroUpeval (cm2)
TonoBzrolpsvol (cm2)
Tepvouoec, (kM)

AnamoUpeval (cm2)

TonoBzrolpzvor {cm2)

PABAOI ONAIEZIMOY
Avoiyparog
ETnpiteuow
EuvdeTpEg
Mavopnc [ Andayong ' /

0 [ [ { |0 Eviayigec oK Cancel

The window that appears is generic and depending on the user's options the active fields are
defined.
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TUnos | Mavdoac SkupoBéparog v Evigyugeig
fhid Emrahuyn MavBa (mm)
Zkupdlbzpa : C20/25 Ave EI KT EI
XahuBag (Kupiog) :5400s
BAMTRa - AvapTripes 154008 Avw Eppénvion
NpoanehaopéTrra (Miv.24.3) Apxr Téhog Mayeg ® Ava A
Kaovowikn (Fuvifng = Niaypappara Apxkic Maypappara Evoyupivng > (m) (m) (em) (mm) (cm)
Biirpa ¥napyov OnNiouse Eugévian 0.00 0.00 0 0 0.00 +
iapzTpog (mm) 6 y‘|' o - 0.00 0.00 0 0 0.00
(el aTw
. 0.00 0.00 0 0 0.00
EunEn o vo (mm) EI Apyi(m) Téhog(m) ®(mm) Avafem) ®(mm) Avalcm) +
0.00 0.00 ] 0 0.00 v
Eumioenaké (om) [0 | 000 000 0 00 |0 0.0
[ AhAnheniBipann pe eEphkeuon 0.00 0.00 0 0.00 ] 0.00 Kamw Eppinvian
MidETpoc anf (mm) El 0.00 0.00 0 0.00 0 0.00 . Apxn Téhoo Négoc ° M A
v
e L e R L N m e em e
et El 0.00 0.00 0 0 0.00
uvTeAsoTg i c -
) ) LI () Ehevxos 000 0.00 0 0 0.00
Nognra Eapuoyng .
Taixog O 0.00 0.00 0 0 0.00
AveKTT) ~
MN Moypapr Cancel 0.00 0.00 0 0 0.00 e

The functions are divided into 7 zones, each of which performs a different role. Depending on
the desired action we select different zones or skip some.

TYMNOX

Q
J
\
J

AIATPAMMATA

9

™ TOMOOETHEH
ENIZXYZHE
YOI TAMENH
BAHTPA g

C BUTTONS @ . @

YAIKA

)@

@

ZONE DESCRIPTION
1. EXISTING Placement of reinforcement of existing slab
2. DIAGRAMS Show initial and final volume charts
3. TYPE Choice of reinforcement type
4. MATERIALS Choice of reinforcing material
5. VLITRA Set projectile parameters
6. MOUNTING OF Installation of IOP/steel cladding or laminate
REINFORCEMENT
7. BUTTONS Checking and Creating an Issue

ZONE 1
ZONE 1 refers to the ACTIVE OPENING of the section and includes the field of the existing

longitudinal reinforcement of the upper and lower footing. Each line represents an area within
the opening defined by the start and end coordinates.
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Ynapyov Onhopoc Eppdvian
Mawwa Karmus 2
Apynim] Téhog(m) @(mm) Avafcm) ©imm) Avalcm) +
0.00 0.00 0 0.00 0 0.00
0.00 0.00 0 0.00 0 0.00
0.00 0.00 0 0.00 0 0.00 -
N nn nonn n nonn n nonn ¥

The commands for ZONE 1 are as follows:

Apyn(m) Coordinate of the beginning of the arming area.
The value is automatically filled in based on the end value
of the previous range.

Téhoc(m) Coordinate of the end of the arming area.
The value must be less than the total length of the plate
opening.
©(mm) Diameter of longitudinal reinforcement bars.
Avélcm) Distance between the bars
Eppdvion Update the graphical representation of the arming areas

on the sectional sketch (see ZONE 2).

+ || - Add or remove a new arming area.

ZONE 2

ZONE 2 concerns the ACTIVE OPENING of the section and includes the sketch of the opening of
the section and the alternation between the openings. In addition, a key element of this zone is
the display of the bending moment and shear moment diagrams of the original section (pre-
reinforced) and the reinforced section.

=4 Maypappara Apyiknc Maoypappara Bvimgupsvng =

The commands in ZONE 2 are as follows:
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s | ws Switch between the openings of the section. The active
opening is the one shown in the sketch.

AigypappaTa ApYIKTC Diagrams of bending moment and shear moment of the
original section (before reinforcement).

figypappara Eviayupvng Diagrams of bending moment and shear moment of the
reinforced section.

In the case of reinforcement with IOP or Steel plates the
diagrams are the same as the original section.

ZONE 3

ZONE 3 applies to the ENTIRE section and determines the type of reinforcement (Concrete Sheathing, IOP or
Steel Plate).

Tonog  |MavBlac Zxupolsparoc
ZONE 4

ZONE 4 refers to the ENTIRE section and includes the definition of the reinforcement materials
and the degree of accessibility of the locations where the reinforcement is carried out (KANEPE
§4.5.3.2).

Y hikd

Frupodzpa @ C20/25
¥ahuPac (Kopiog) :5400s
BArTpa - AvapThpeg :5400s

MpoonedampaTmma v, E4.3)
Kovowvikn) (Zuvning)

The commands in ZONE 4 are as follows:

FKupotisaa : Concrete quality in the case of reinforcement with
concrete sheathing.

XahuBag (Kipioc) 0 s Quality of longitudinal reinforcement steel in the case of
reinforcement with concrete sheathing.
Laminate quality in case of reinforcement with IOP or Steel

laminate.
BAfTPO - AvapTTipec < i Quality of bolts in the case of reinforcement with concrete
sheathing.
Mpoanehaapdrra (Miv.Z4.3) Accessibility grade according to KANEPE §4.5.3.2.

Kavovikr] (Zuvngng -~
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ZONE 5

ZONE 5 applies to the ENTIRE section and is active when the reinforcement is made with concrete

sheathing. The fields included are related to the placement of the bolts at the interface.
BArmmpa
fadpETpoc (mm) 6w

Eunngn oz véo (mm) IZ'
Epnngn o= nakio {mm) IZI

[] aAknAzniBpaon pz zEpAkzuar

LudpeTpoc onryg (mm) IZI
AvToyr kéhhac Fbk (MPa) D
ZuvTehzomic vb IZ'

MNogrrra Epappoyng

AVEKTT] v

The commands in ZONE 5 are as follows:

fidperpog (mm) 6 Projectile diameter.

Epnnn oz véa (mm) D Length of insertion of the bolt in the new concrete.

Epnngn o= nakid (mm) IZI Length of insertion of the bolt in old concrete

[] AhAnAzniBpaon pe eEdhkeuan Interaction of the bolt mechanism - hammering

mechanism.
If  fromcheckbox is enabled then
the interaction is taken into account.

MdpETpog onnc (mm) IZI Diameter of the hole in the new concrete in which the
plug is placed.
The Field s active  only on case of
interaction

projectile - rigging.

AvToyr) koAhag Fbk (MPa) IZI Characteristic affinity strength between bolt and binder.
The Field s active  only on case of
interaction

projectile - rigging.

EuvTeheomic vb IZI Individual safety factor for relevance.
The Field is active only on case of
interaction

projectile - rigging.

MewgTrira Epappoyng Quality of application of the bolt at the construction site.
AV — The Field is active only on case of
interaction

projectile - rigging.
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ZONE 6

ZONE 6 relates to the ACTIVE OPENING of the section and includes the field of longitudinal
reinforcement of the concrete sheathing placed at the top and/or bottom tread of the slab. In the
case of reinforcement with IOP or Steel plate, the reinforcement spans are replaced by those of
the IOP or Steel plate layers.

EvigyuageEIc EvigyuozIg
Encahuwn Mavaia (mm) Enahuwn Mavaia (mm)
a0 ] [0 ] o0 | Ko
Av  [] Eppavian Ave ] Eppavion
Apyn Tehog Mayocg ir] Aud ad Apyn Tehog Méyoc ITpuwi- Midtog Amoot. Aykip. Aykip.
(m) (m) (cm) (mm) cm) (m) (m) (mm) oac (cm) (cm) (cm)  (cm)
0.00 0.00 0 0 0.00 + 0.00 000 000 O 0.00 0.00 0.00 0.00 4
0.00 0.00 0 0 0.00 i 0.00 000 000 O 0.00 0.00 0.00 0.00 T
0.00 0.00 0 0 0.00 0.00 000 000 O 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0.00 v 0.00 (000 [0.00 |O 0.00 0.00 0.00 0.00 v
Kimw [ Eppavian Karw [ Eppévian
Apyn Tzhog Mayog ] FaNT -~ Apyn Tehog Mayog Itpw- Mhatog Amoot, Aykop. Aykdp. ™
() (rm) (em) {mm) {cm) z () (m) (mm) oag  (cm)  (cm)  (cm)  (cm) z
0.00 0.00 0 0 0.00 0.00 0.00 000 |O 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0.00 o 0.00 0.00 (000 |O 0.00 0.00 0.00 0.00 o
0.00 0.00 0 0 0.00 0.00 000 000 O 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0.00 v 0.00 000 000 O 0.00 0.00 0.00 0.00 v
(o) (B)
Ay El Ko E Pure reinforcement reinforcement overlay with concrete
sheathing on the Upper and Lower Tread.
[«] Eppénviom Update the graphic depiction of the concrete sheathing
reinforcement areas at the Upper and Lower Treads on the
section sketch (see ZONE 2).
Apyn Coordinate of the beginning of the reinforcement area of
(m) the concrete mantle. The value is automatically filled in
based on the End value of the previous area.
Téhog Coordinate of the end of the reinforcement area of the
(m) concrete jacket. The value shall be less than the total length
of the slab opening.
MNéyoc Thickness of additional layer of concrete mantle.
(cm)
(i) Diameter of longitudinal reinforcement bars.
(mm]
Avd Distance between the bars.
(em]
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+ || - Add or remove a new arming area.
Apyr Coordinate of the beginning of the reinforcement area with
(m) IOP or Steel plate. The value is automatically filled in based
on the End value of the previous area.
Téhog Coordinated end of the reinforcement area with I0OP or
(m) Steel plate. The value must be less than the total length of
the plate opening.
MNeéroe Thickness per layer of IOP or Steel laminate.
(mm)
ITpui- Number of layers of IOP or Steel laminate.
TELL
Mhérog IOP or Steel laminate strip width.
(cm)
AmooT. IOP or Steel laminate strip spacing.
(cm)
Aykip. Anchor length of left and right end of IOP or Steel laminate.
(crm])

ZONE 7

ZONE 7 refers to the ENTIRE section and this is where the checks and the printing of the results
are done.

Andoraan {m) 'Eheyyog
IZI Telyoc OK
M- Aiaypapn Cancel

The commands in ZONE 7 are as follows:

'EAzyxoC Carrying out checks.
Tetyog Issue creation.
fugypapn Deletion of previous checks and issue.
K Confirm input data and exit aid window.
Cancel Cancel input data and exit aid window.
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Andaraan (m) Show of chart interaction diagramat
IZI adistance x from the beginning of the opening (x=0m).

The mandate is purely supplementary in nature and is not

required for the process of valuation

/ subsidies.

M-

5.3.1.1.1 Working course

The process followed to evaluate and then enhance the section under consideration is as
follows:
The Sizing Parameters are defined.
The intersection is solved.
We open the Valuation / Grants window for the section we are interested in.
In all openings we insert the longitudinal reinforcements of the existing slab.
We carry out the checks.
We examine the results of the audits by reading the issue.
If there is Sufficiency in all openings then the process ends.
If there is an opening with SURPLUS we have to introduce aid.
Select the type of aid.
. We select materials and other data (e.g. missile properties).
. In one or more openings we place the reinforcements.
. We carry out the checks.
. We examine the results of the audits by reading the issue.
. If there is Sufficiency in all openings then the process ends.
. If there is an opening with a DEFICIENCY repeat the procedure from step 9.

. Below is a flow chart of the process of valuing the existing slab and introducing
reinforcement.

Lo N W

O =
O Ul WN RO
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AIATPAMMA POHE ANOTIMHEIHY  ENIZXYFEQN

MAPAMETFPOI

AAEZTAZIONOMHIHEL

!

EMAYEH TOMHE

Y

MAPAGYPO
ANOTIMHEHE [ ENIEXYZEQN

AMOINMAT =1

LEAOMEMNA YPRIZTAMENHE

MAAKAE ANOITMATOZL |

i=MNNH20L
ANOCITMATOMN

MAI

ANEMAPKEIA EMNAPKE]A

EAEMXOE
&

TEYXOZ

Y
TYNOZ ENIZXY EHE

h J
AEAOMENA ENIZXY ZHE

|
ANOITMA G =1 MAI

ENIZXYEIH
ANOIFMATOZ i
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5.3.1.1.2 Issue

The issue is produced section by section, presenting the results of each plate in sequence.

The first page is for the EVALUATION of the existing slab and includes both the slab data and the
controls. The second page is about the ENHANCEMENT data and finally the third page shows the
results of the controls. It is worth noting that in addition to the result on adequacy or not, the

prints have incorporated OBSERVATIONS and ERRORS.

Below are the results of an inadequate plate reinforced by considering Concrete Sheathing and

alternatively IOP Plate.

The OBSERVATIONS on the second page record data entry errors while the third page lists broader
issues that the engineer should take into account during design or construction. The list of

5.3.1.1.3 Comments

OBSERVATIONS is as follows:
MANDYAS O.S.

O NO U WNPRE

There is a zero value for the length of the impingement.

There is an incorrect value for the Arms Zone Start or End coordinate.
There is a zero value of reinforcement spacing.

There is a zero value of sheath reinforcement diameter.

There is a zero value in the parameters for anchor action.
Reinforcement shall be placed in the transverse direction of the plate.
The loads of the sleeves shall be assigned to the beams.

The complete anchoring of the sleeve reinforcement must be ensured.

IOP / CARPENTER'S TIRE

Lo N WN R

There is an incorrect value for the Arms Zone Start or End coordinate.

There is a zero value of reinforcement spacing.

There is a zero value for the number of reinforcement layers.

There is a zero value for the reinforcement strip width.

There is an incorrect reinforcement lane spacing value.

The distance between the strips shall not exceed 3 times the thickness of the element.
There is a zero reinforcement anchorage value.

There are parts of the reinforcement that are in an area under compression.

The number of layers of fibre-reinforced polymer should not exceed 3.

10. The number of layers of steel plate should not exceed 5.
11. The thickness of the laminates should not 4 mm. or 2% of the width of the laminate.
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5.3.1.1.4 Errors

FAULTS verbally describe the inadequacy or violation of basic principles of the regulation. The
list of FAULTS is as follows:

1.

2.
3.
4

The final value of the flexural strength lags behind the action.

The final value of shear strength lags behind the action. Reinforcement is required.

The required number of bolts exceeds the maximum possible. Data modification required.
The final value of the flexural strength exceeds twice the original value.
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ZcAiba: 1
AFIOTIMHZH FIAAKEZN - YOIZTAMENH UAAKA
ONOMA f1IAAKAZ: | FI3 |  APIOMOZTOMHZ: | 7
aArPAMMA PonnN KAUuTHE (kNm) | XAPAKTHPIZTIKA IINAKAZ
(max M, = 21.78 KNm, min Mg, = 0.00 RKNmy | MI"]K0§ L (m) 4.60
ndéyoe h (mm) 180
ETfix6Auiji g (mm) 20
£Tjpl(q AploTzpo épOpwoq
; . Z fpiktn 6ESi6 Ap pon
. - ZKYPOAEMA XAAYBAZ
i {T(MB | 1880 | 5 (Bha) | 29949
alArPAM MA TEMNOYECIN (kN) f., (MPZ) | 1.90 . (MPz) | 350.00
{max Vg = 16.86 KN, Min Vg = -16.97 KN ¥ 1.60 ¥ 4.00
AIAMHKHE Of1AIZMOE
Z@vn Zuv ETaypzvq | ZuvTEToypuvg Aidpc pog AwodoTacrq Ai6pETpoc ATTo6oTaoq s
Apygdc (m) TEAOUGC tWt nn W Wt S,29 (cm) 4ipte (mm) "te (cm)
T 0.00 1.00 8 50.00 8 50.00
Z 1.00 3.60 8 25.00
3 3.60 4.60 8 50.00 50.00
4
5
6
7
8
9
10
EaErxoz xAMBTIKHZ & AIATMH TIKHZ ANTOXHZ
KAMTH - AN£I FIAPEIA | CAMTH - KAT£Z FIAPEIA AIATMHEH
ZuJVE Vea Vied n Vea Viea - Ved VRa EFIAPKE 1A
(kNm) | (kNm) | PO¥9C | kNm) | (kNm) | SOYOC | (kn) (kN)
1 0.00 -5.14 0.00 15.51 5.14 3.02 16.97 65.52 0.26 Ox
2 0.00 -0.38 0.00 21.78 9.93 219 9.50 65.52 0.15 X
3 0.00 -5.14 0.00 15.51 5.14 3.02 16.86 65.52 0.26 Ox
5
6
7
9
10

Primt-Vatuation{**page):
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ZEXi6a : 2
ENIZXYZH FIAAKCIN - MANAYAZ ZKYPOAEMATOZ)
ONOMA MIAAKAZ: | n3 [ APIOMOZ TOMHZ: | 15
alArPAMUA  onnN KAMTHE (kNm) | ZKYPOAEMA XAAYBAZ
Imax Mo"25.39 KNm, min Mca= 0.00 CCLTI} floio rji+a C25/30 | Floio ij+a BSOOC
fIMPa) [ 25.00 | E,(GPa) [ 200.00
T (MPa)| 260 fi(MPa) | 50000
V< 150 y 115
~ A B HTPA
! f10i6Tg+a| BSOOC| AidpcTpog (mm) 8
T P E, (GPa)[ 200.00] L ,im ", (mm) 30
T - Tr (MPa)] 500.00]L v (mm)| 30
14 15
aiAri AMMA TEMNOYE£££IN (kN)
XV ET9 65 KN MR V—=T9 T RN AAAHAEFIAPAZH EZOAKETZHZ | Oyi

8+dyz*pogcow]¢ (mm)

AvToyfj <6Mog frx (MPa)

| ZUVTEAEOTNG Y}

*°16TA" Ep°P€°Yj3

FIPOZFIEAAZIMOTHTA  Kovoviha (ZuvqOqg)

R Enixékudia Mov6i ANO 25
nixékugiq Mov6uo (mm AR
MANAYAZ ANO FIAPEIAZ MANAYAZ KATIE FIAPEIAZ
Zown| APxi | TéAog | Mdxog| @ Sma | zgvn| APYA | T@og | noyog | e s,
(m) (m) {cm) (mm) (cm) +) +) *+) (*+) mcm)
1 0.00 4.60 8.00 10 15.00
2 2
3 S
4 4
' 5
6 6
7 7
8 8
9 9
10 10
OEEEIZ TPOFIOFIOFIOIHMENHZ AIATOMHZ ZKAPI9H MA ENIZXYMENHZ FIAAKAZ
— —
0.00 1.00 3.60 4.60 ® ]
NA PA THPH?FI?
Print Reinforcement with Concrete Sheathing (2" page).
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Zehida @ 3
ONOMA FIAAKAE: | f13 | APIOMOZ TOMHE: | 15
ctiArPAUMA PonnN KAMYHz & ANTOXHZ (I'Nm) | EaErxoz wMNTIKriZ ANTOXHZ
(max Mg,=25.39 KNm, min Mg,= 0 OD KNETTy ANEZ KATEZ
Euv6uaoyog 2 2
Kpioipq Bcpioyij 1 2
Mg, (kNm) 0.00 25.39
_ - Mg (kNm) -10.72 48.73
B e o Mea /M 0.00 052
T EFIAPKE A Nai Nai
NAg6o¢ "pioX" 0 0
ANENAPKEIAZ
aiArpAMMA TEMNOYZ¢ZN & ANTOXHZ (kN) EaErxoz aiATMHTIKHZ ANTOXHZ
{max Vg,= 19.65 KN, miT Vaa= -19.79 KN) Euvouaopdg >
Kpiaiyq Flcpioyg 1
Vo (kN) -19.79
- VRd(kN) 91.95
EE—— S V' V" 0.22
T EFIAPKEIA Nai
n A8ogwzpo tuv 0
ANAPeCe to
AIATMHTIKH AYNAMH ANCt AIEFIIGANEIAZ (kN) AIATMHTIKH AYNAMH ETH AIEnieANEIA
(max Fs',= 0.00 KN, mm Fs',= 0.00 KN) ANEI| KAT¢z
EuvbuaopOg¢ - 2
F™  (kN) - 99.02
Mgxog L", " (m) 2.18
ANTOXH BAHTPOY - ArxvPioy
3.89

Apo6oq Bngipou F" (kN)

ApOoq Ayxupiou Noa (kN)

AIATMHTIKH AYNAMH KAT£Z AIEBIOANEIAZ (kN) vnoaorizMOZ BAHTPCIN
Tmax F5'= TT0.66 KN, min FT",=0.00 KN) ANE3 | KATEZ
el e g ) TEpvouoa (n,) 35
o - g _; AEovicg (nt)
. = a AAAqAcwi6pooq (n)
! EAx-a(" %
; MsyioTo (n"",) 625
s Towo6cTou ycva 26

ZCPAAMATA

1 H iEiKij riprj Tqg KapTriiKqg avToyng uTrepSaivE i io biTrAdoio iqg opgi<qg

nAPATHPNnzEiz

1.ZiqV Cy KOp CEIQ OICGB JVOq Tn G Tr XOKQG Trp EETCI VQ TOTTOO CTr}BCI OTrJ\ 10 MOG

2. He tooila rev pavéucuv Trpfuci va oTrodo0oUv ma doxopia.
3. Mpéel va EaoQaAIoTEl N TANPNG ayKUPWON TOU OTTAITHOU TwY pJavOuly

Print Reinforcement with Concrete Sheathing (3 page).
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| ZeAida :
ENIZXYZH NAAKON - 1011 h XAAYBAINA EAAZMATA (1)
ONOMA MAAKAZ: n3 \ APIOMOZ TOMHZ: 7
YAIKO ENIZEXYZHZ: | INOMAIZMENO NOAYMEPEZ | \ | XAAYBAINO EAAZMA |\/|
IAIOTHTEZ | MPOZIMNEAAZIMOTHTA |cxvovncr’] (Zuvr]eqq
E {GPa) | f; {(MPa} Yi &
210.00 355.00 1.15 0.020
ENIZXYZH ANQ NAPEIAZ
Apxn Téhog | Mdxog atpwang | MMARSog Awpideg Aykipwon (cm)
Zivn (m) {m) {mm) ITpRCEWY ”a_’“n:‘)’g A"?:n:‘)m“ AploTEPd A
1
2
3
4
5
6
7
8
9
10
ENIZXYZH KATQ MAPEIAZ
- Apxn Téhog |Nayog otpwong| MARBog Awpide Aykdpwon (cm)
Zuvn (m) {m) {mm) ZTPWOEWY I'I(A:lnTlt;g A":’:[:SU" ApIoTEPG Aefid
1 0.00 0.50 - - - - - -
2 0.50 410 0.17 3 20.00 25.00 40.00 40.00
3 4.10 4.60 - - - - -
4
5
6
7
8
9
10
OEZEIZ TPONOMNOIHMENHZ AIATOMHZ ZKAPI®HMA ENIZXYMENHZ NMAAKAZ
p— p—
0.000.50 1.00 3.60 4.10 4.60 [ ]
NMAPATHPHZEIX

Printing Enhancement with IOP Plate (2 page).

109




CHAPTER 10B 'DIMENSIONING'

Zehida @ 3
ENIZXY/ZH FIAAKEZN - TOFI n XAAYBAINA EAAEMATA (2)
ONOMA FIAAKAZ: f13 |  APIOMOZ TOMHZ: 7
YAIKO ENIZXYZHZ: | INOFiAl ZMENO PIOAYMEPEZ | | | XAAYBAINO EAAZMA |

aiArpAMMA PonnN tAns (kNm)

EaErxxoz xAMnTiKHE ANTOXHE

(max Mg a=21.78 KNm, mm Mc¢q= 0.00 KNm) ANEt KATCt
EUvbuaoyég 2
Kpioipn 8&on (m) 2.31
L" (mm) 2192
w ) L, (mm) 168
- ﬁw 084
T L P, 1.00
T D 0.84
o,,, "t (MPa) 524.98
a, '=f,xlym (MPa) 294.00
aiAr AMMA aorov ENAPKEIAE KAMTHZ 0"=o,,",/lya, (MPa) 437.48
{AND FIAPETA 0.00, KATO FIAPETA 1.93) Ol 11vry (MPa) 294.00
cj,i (@) 1.40
............................................................. Moo (kNm) 34.68
Mea (kNm) 21.78
£/ Nt 063
ENAPIKIEIR Nai

EaErxoz AnOAHUHZ ENISXYSHZ EaErxoz AnoaHUHZ ENIZXYZHS
KPITHPIO KAMVHZ KPITHPIO AIATMHZHZ
Euvéuoopég 2 Euvbuaoyog 2
Kpioipg FlapEio vIn Kpiolpq Flapcio KATO
AySupoupEvo 0.500 - 4.100 AVIU@OU ZEVO 0.T00-4.100
Kpioipo kxpo TEAOZ Kpioipo A "po APXH
0O3soq EA¢yyou (m) 4.50 Océoq EA*yx-- <T 0.10
Mea (kNm) 5.14 Vet (kNm) 65.52
Maa (kNm) 429 Vet (kNm) -16.29
Mea / (2/3) "Mna 1.25 Veul” 0.25
EBAPKEIA Ojg Ef1APKEIA Nai
EaErxoz MH ENIEXYMENGN FIEPIOXOhI
rAu+n - ANn nA EIA KAMTH - KATG NAPEIA AIATMHZH
Me Mg, =~ Mig Mo < Evo ia
(KNm) (KNm) | 80voe (KNm) (KNm) Adyog | Ve (kN) | Vg (kN) | Ao
0.00 -5.14 0.00 9.91 5.14 1.93 16.97 65.52 0.26 Oyi
EGAAMATA

1. H TeAIKA TIPA TNG KAUTITIKAC avToxXn¢ uaTepel Evavt Tne dpdaongc.

2. H 1eAIKN TIPA TNG KAUTTIKAG avToxNg utepBaivel To DITAATIO TNG TpXIKNS

Printing Enhancement with IOP Plate (34 page).
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5.3.1.1.5 Study Issue

The results of the tests for all sections that have been assessed or Reinforced can incorporated into the
Study Document via the relevant chapter on Slab Reinforcements.

fuaBZmpa Kepdhaia Telyoc Mehémg MNARBog Zzhidoy
7 Tevika AzBopdva Knpiou
- AvdAuon ; ;
. MzTakiv Mavw
|- AsaoTacwoAoynon L]
- E},.,‘l',w,.; MeTakivnon Karw

Aiaypagpn

Naypagr] Ohwy

#)- Aok Bigayuwyn Apxeiou
- Zidnpa
£ ShAnra MiopBwan Kapdvou
- Torgonona
- AmoTipnon Tononolag
£ Mpopr pnon YA Liapdppoan Zzhibag

Report MzAZmg

EEofocg

Slab Reinforcements chapter in the study booklet.

5.3.2 Sections of plates

g

to display the results of any intersection resolved at the level you are editing. After selecting
it, you click with the mouse on a section, it becomes dashed, sign that it has been selected, and
then the table of its results (materials, plate geometry data, loads, intensive sizes, reinforcements,
etc.) opens.

e e e et e T e +
|EAETHXOE EZE KEAMYH I -II1 (AEPC) | Il (ANCITML) | m1-II2 (AKP2) |
- +-TIANG-—+-FATO——+-TIANG——+-FATOQ——+-TIANQ——+-FATQ——+
| Ponon Yoohoy Lowow M5d (ENM) | 0.81 | 5.80 | -10.31 |
|AMMATT. ATAT.COATEMOY As (CM2) | ©0.00 | ©.18 | ©.00 | 1.84 | 2.3 | 0.00 |
+-ENAETXCE IE ATATMHE B +——————————— F———————— F——————— +
ITepvovox Yoohoyropow VEA (EH) | 4.9%9 1] | 9.83 1]
|&avToxh ywplc omkhiopd VRA, c(EN) | 69.15 1 | 69.15 |
|Bwtoyf B8hLB. &icoywv . VRdmax (EN) | 880.9%9 | | B80.9%9 |
JAMAIT. OPCEE. ETHPIEERN (CM2) | 0.00 | | 0.00 |
|TEATIEH ATAT.COATEMOY As (CM2) | 1.26 | 1.26 | ©0.00 | 2.51 | 2.51 | 2.51 |
T R R s T R e e R R e T R e R T
|TEATIEOCTI PABACT CMATIIMCY | | | | #8 F20| | |
- - - - o
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OBSERVATIONS:

Compared to the older versions, changes have been made in the way the results of the
reinforcements are presented
The titles above "Tensile" - "Compression" have been changed to "Up" - "Down" and identify the
position of the reinforcements in the plate. Only one torque value is now written, the sign of which
determines whether the reinforcement is to be placed on top or underneath

e For a positive torque value, the tensile force is lower and the reinforcement enters accordingly.

e Foranegative torque value, the tensile force is higher and the reinforcement is introduced accordingly.

e |t is possible to have a positive value, mainly in the support, and a requirement for
compressive reinforcement, in which case required reinforcements are indicated both above
and below.

e Especially for the poles dimensioning scenario, the reinforcement of the plates is considered

equal, i.e. half of the reinforcement on the support is not taken into account, and where
required, more support reinforcement is placed.

5.3.2.1 Deformation Control

In the new versions of SCADA Pro has been added the Deformation Control on the plates.

The deformation check is based on 7.4.2 and 7.4.3 of EC2 and is presented at the end of the results
of each plate and if the scenario is not ECOS.
The results of the two tests are shown separately.

YMNOAOTIZMOZ NAPAMOPQQIEQN (EC2 mop.7.4.2 & Trap.7.4.3)
MpoTev.ehay. Max M d
lid lid .| Emd j . If Emd
ETTITR TapKeIa Tr?rﬁ:r?]m (KNm) (mm) a a e Tapksia
38.33 140.17 NAI 52.8 -19.04 20.14 250 15.40 Oxl

In the first check, a minimum proposed thickness is obtained, but it cannot be proposed in the
initial identification of the plate because its calculation requires its reinforcements.

In the calculation of the first check, no intensive quantities are used, while the second check is
carried out with the functional combination(s).

1. Inthe deformation check there are 2 checks and to have proficiency | need to satisfy
both 2

2. There is one case where the 2nd check cannot be performed and in this case we write
d=0 and nothing in the sufficiency. In that case alone we are satisfied with the result of
the 1st check

3. Manually changing the placed reinforcement affects the results if the fg is not 500
(something we added in the latest versions of SCADA Pro)
in accordance with the regulation where indicated:
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I 1 ' .
§=K 11+15f, Pup_.pﬁJEEJ gV o> o {(7.16.)

p-
oTou:
ifd eivol 0 EMIpEMOpEVOG AGYOG Avorypaiiyog
K eivar ouvreAeatic mou efapraran and ta Sdgopa BouKd auoatiuaTa
o Elval To ToooaTd omMiopol avapopdg = Vf, 107

o Elvol To anaimolpevo TooooTtd epeAkudpevou oTTAlOpol yio TNy TrapaiaBry g poTrg Adyw
@OpTiWY OXediaTpol OTo KEVTPO TOU avoiypaTtog (yia TpoBdaoug, oTn oTpIEn)

g Elval 70 anamodyevo moaooTd BMBopevou omMouol yia Ty TEpahaBn MG poTiRG AGyu HopTiuy
oxedioopol oTo KEVIpo Tou avoiyparog {yia Tpofokoug, ot athpin)

fa OF MPa

01 Iytoeg (7.16.a) kar (7.16.8) Exouv efayBrei pe Tnv mapabdoyr 61, urmd To kardAhnha poptia oyedinoucld yia
v OKA, n Taon Tou XaAupa OE o priypanwpévn Slatopn a1 KEVIPO Tou avoiypatog phag Bokou i Thdkag,
aTn oTripitn Eveg MpoRoAoy, Eival 310 MPa, (avmaToixel Tiepimod o¢ f, = S00 MPa). Orov xpnosemoiodvial
GAAEC OTABPEC TACEWY, 01 THIEC TICU TTpoKUTITOWY amd 1n oxion (7.16) 8a mpémel va mohhamAacidfovro i
310/, Ev yével civan ouvinpnmikd va yiveran n mopadoyn

310/ 6, = 500 fy A, g/ As geoe) {7.17)

omou:

& givan n epehkuaTier] 1don Tou xaAupa ato pEoov Tou avoiyuaTe (yio TTpofdAoug, ot athpiEn)
uTa 10 optio oxcdioapod yia TV O.K AEToupyikdIrTag

As ooy EVE TO EPBABOV TOU OTTAIOROU TIOU ToTOBETETOI OTV aVWTEDW SiaTopr

Ayreqg  Elvan TO EPaBoy Tou oOMAITHOU ToU amaiTelTal oTn Biatopr yia 1y O K. AoTeyiag

While when the fg= 500 then only the REQUIRED is entered in the formula and as a result the
change of the armature does not affect the result.

OBSERVATION:
The results of the deformation test on the plates based on EC2,
are automatically updated based on the subsequent modification of their reinforcement.

Also in the printout of the results, the section showing the load of the section
|PopTic:IB:1.35x3.82
|%®.Tounc (EN/M) : 3.6884

It now appears ONLY when a combination is set
In the new version of the software, a new warning message has been added concerning the

calculation of plate deformations. In particular, when there is no sufficiency, the symbol "I/d"
appears on the corresponding plate.
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5.3.3 Mdiagrams

v to draw on the section indicated with the mouse, the diagram of the moments (M) resulting

from the loadings 1.35G+1.50Q, after multiplication by the coefficients gx or qz, for sections
parallel to the x or z axes respectively. The sections shall be drawn qualitatively (with no values
for the intensities indicated on them).
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5.3.4 Diagrams Q

4 to draw on the section indicated with the mouse, the diagram of the intersections (Q)
resulting from the loadings 1.35G+1.50Q, after multiplication by the coefficients gx or gz, for
sections parallel to the x or z axes respectively. The sections shall be drawn qualitatively (with no
values for the intensities indicated on them).

5.3.5 M diagrams (adverse loads)

ﬁ' to draw on the section indicated with the mouse, the diagram of the moments (M)
resulting from the adverse loads.

5.3.6 Q charts (adverse loads)

' to draw on the section indicated with the mouse, the intersection diagram of the
intersections (Q) resulting from the unfavourable loadings.
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Tyt

=
=

\:% MNapdpsTpot
~

Emupa- =
VELOKG ™

Epponian cotaiToUpavoy omMapo ammd (popTIoE-ouvEuaapou

@ ¥okoylopos TEMKOU amaIToUpUEvoy OTALTOU

Epporvian eAEy1OToU omarToUEy oy oTALTLOU ammd Kovoviapd

BEheyyor Emapkziag Bagwkol Omlapon Evavt EAaylotou

Y¥rohoylopad - Evnuépwon OMALTLWY TTEPLOY WY

Eppavian Tehikou Amoroipevou Omliapon [(As)

As
Q Eppavian TomoBeToupevou Omhigpon (As)

Eheyyoc Emapkziog Omhlopon

The tool of dimensioning plates modeled with surface elements has the following philosophy:
The reinforcement of these plates can be mounted,

- or uniform over the entire surface,

- either by separating the plate into regions and
can be,

- either of the form minimum additional reinforcement to be fitted +

- oras a total final reinforcement.
The program can automatically calculate the reinforcement to be placed in either of the above
two formats. The reinforcement can also be placed "manually" by the designer with an automatic
graphical adequacy check.

Attention!
The process is executed per level and the commands work ONLY in plan view and not in the 3D
vector.

In summary, the path to completion is as follows:
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1. Parameters
This defines the basic reinforcement, which will be used as a foundation, which will be placed in
both directions, both above and below. The maximum and minimum reinforcement to be placed
in the automatic dimensioning mode (distances, diameters) are also defined and the combination
with which the required reinforcement will be calculated is also selected.

2. Show Required Armament (Combinations)
With this option we can see the required reinforcement in cm2/m per direction (X or Z) and per
reinforcement layer (Top - Bottom) from any load, combination or envelope, in order to decide
with which combination we will reinforce our plate. This choice is the same as the one in the
results section (see use 9. Results).

3. Calculation of the final required armament
This option is required whenever you wish to use the surface sizing tool. Essentially it calculates
the reinforcement required by regulations and compares it to the reinforcement required by the
intensives.

4. Show Minimum Required by Regulation
With this option the program displays the minimum required reinforcement for the whole surface.

5. Basic Armament Adequacy Check against Minimum
With this option the user can check if the basic reinforcement set covers the minimum required
by the regulation. If the value is non-zero and positive, then the basic reinforcement does not
meet the minimum required.

6. Arming areas
Here we graphically define one or more reinforcement areas, i.e. areas where there is a
requirement for reinforcement thickening. We have two options:
a. Place additional reinforcement beyond the minimum calculated in the previous step.
B. To place a total final reinforcement, ignoring the minimum.

7. Calculation - Updating Area Armaments
With this option, the program calculates automatically and only for the reinforcement areas that
we defined in the previous step, the reinforcement to be placed, so that there is sufficiency, i.e. it
is greater than the required one. In addition to the automatic calculation, we can also manually
meet the requirement by selecting the appropriate reinforcement ourselves.

8. Show Final Required Armament (As)

9. Show Mounted Armament (As)
10. Armament Adequacy Check
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Each of these three options shows in colour gradation in cm2/m respectively the Required, the
Installed and, in adequacy option, the difference between Installed minus Required
reinforcement. If this difference is 0 or positive, it is displayed in green, while if it is negative, the
areas where the installed reinforcement is not sufficient are displayed in colour.

Attention! | Euvian éhu
All color gradations appearances are hidden by right-clicking on the ‘: o
desktop and from the menu that appears, selecting "Hide Color

Gradients"

32 Avtvpaen
+ | Metopops
H | Maypoon
$88 | Nivoxac (Array)
€ Nepworpoen

I T | offset

&4 | Anwovupyia Koy
% | Metamopa opasac

| ApBuroag

+ | Eppavian Xpwpatikiy AoBeBpioewy
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Let's now look in detail at the operation of the commands EEEEHEEEEEEE

6.1 Parameters

ﬁ MNopapeTpot
L

When selected, the following dialog box appears
Mapdpetpol x

@ / {zm)

EAmyorog Onhopog 17w~

Méyiarn Andaraan {cm) EI
Ehdyiarn Andoraon (cm) I:l

Méyiarn AdpsTpocg 20 v

Onion oUppva

FuvBuaopog v MepiPaih
Awvoyr) (cm2m) 0.001
Cancel

NOTE: Please note that all the parameters mentioned here refer to all the reinforcements
(horizontal, vertical, upper, lower).

With the "Minimum Armament" option we set:
a minimum reinforcement to be installed, regardless of the requirement.
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With the options "Maximum Distance", "Minimum Distance" and "Maximum Diameter" we set
the respective minimum and maximum distances between the irons and the maximum diameter
to be used.

The minimum diameter is that specified in the minimum reinforcement.

Then we define the combination, load or envelope according to the calculation of the required
reinforcement will be made.

In the "Tolerance" option we have the possibility to set a tolerance margin of the value of the
calculated minimum reinforcement so that, when the calculation of the required reinforcement
of each area is made, a single minimum reinforcement is calculated in the range of values defined
by the tolerance and the initial minimum reinforcement.

That is, the value of the tolerance is added to the As of the minimum reinforcement and those
values of required reinforcement that are within this range are taken into account as a
requirement, not with their actual value, but with the value corresponding to the As of the
minimum required reinforcement.

EXAMPLE:

For example, if we have placed a minimum reinforcement F12/15 corresponding to 7.53 cm2/m
and we have set a tolerance of 0 cm2/m, then all quadrilateral elements with a reinforcement
requirement less than or equal to 7.53 cm2/m will be shown in the corresponding colour gradient
to be sufficient.

If we now, for the same case, set a tolerance of 2 cm2/m then, to the previous four-sided elements
that seemed to be sufficient (for an As requirement of less than or equal to 7.53 cm2/m) will be
added those elements that have a reinforcement requirement value up to 7.53 cm2/m + 2 cm2/m
=9.53 cm2/m. In fact, these elements will not be shown in the corresponding colour graduation of
the required reinforcement not with their actual value but with the minimum reinforcement value
of 7.53 cm2/m.

6.2 Show Required Armament (Combinations)
il

%‘J Eppovion Amarroupeyow Omhiopol [TuvSuaopol)

When selected, the following dialog box appears
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Omhiopeg X
Bt
|Zuv5uaou-:'>q V||I'Iap|B¢':|M V|
Elpog mpdy
wo [0 ] e [0
Epcpawvion Tipaw
[ Apvrmicég mpg (Y nzpendpicain)
I Epappoyn I | Cancel |

Here we can see the required reinforcement from whichever of the combinations, loading or
envelope we chose.

The reinforcement is shown either X (horizontal) or Z (vertical) above and below and the
directions refer to the universal axes.

The "Show Values" option also displays the numeric value within each quadrilateral element,
while the "Range of Values" option, with numeric values enabled, only displays values in the
elements within the range of values that we specified.

iNnEERERE
1T
T
. EEEE

~ HEEEE
~ HEEET
] _ | .

Reinforcement required without displaying values
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0 s | s s | |
I 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

I - “ﬂ“ﬂ - ﬂ
I“ 27 7

3200 2303 2.96;

Required reinforcement with displayed values

Required reinforcement with a value range of 15 - 30 cm2/m.

In addition, there is the option
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6.3 Calculation of the final required armament

2y
%J YTOADYLTMOC TEAKOU OMaITOUMEVOU OMALTOY

With this option the program calculates the minimum reinforcement for the whole surface, the
same everywhere (top - bottom, X and Z direction) and compares it with the required
reinforcement from the intensive sizes, thus the final required reinforcement is obtained. This
command is necessary whenever you want to use the next commands in the sequence.

NOTE: The minimum reinforcement is calculated from the minimum reinforcement of the
parameters and the corresponding regulations and the worst (largest) of the two is taken.

6.4 Show Minimum Required Armament by Regulation

@ Epipovion EAGLOTOU OIOITOUMEYOU OMALTUOY ammd Kovoulgpo

With this option you can see the reinforcement requirement from the regulation

6.5 Basic Armament Adequacy Check against Minimum

% Breyxoc Emapreiog Boowow Oniiopou Evovt Ehoyotou

With this option you can check whether the basic reinforcement is sufficient against either the
minimum or the requirement against the intensive sizes (the worst of the two).

6.6 Arming areas

,&5 Meployic Omanc

With this option it is possible to graphically define one or more arming areas.

If we define an area, a reinforcement will be placed in the whole area, which can obviously be
differentiated by direction (X and Z) and by layer of placement (top - bottom). This reinforcement
can also be either total final reinforcement (ignoring the minimum reinforcement), or original
minimum reinforcement + additional reinforcement.

Let's look at the functions in detail:
Selecting the command displays the following dialog box:
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Omhuan Emupoveickuoy *

i Ovopa fogoracag X Ave X Kiotw  Z Ave  Z Karw
Mzprypacpr |D1 |

XAveo XKow ZAve  ZKdrw

o (18 |18 ~| |14 ~||14 ~

aae [0 Jo [[o o |
As (omZjm)  0.00  0.00 0.00 0.00
Mpéoferoc
Ehayiotoc  ©14/15 ©14/15 ©14/15 ©14/15
As (omZjm) 10.26 10,26 10.26  10.26

Evnpgpoan Eppavion Eppawvion Ohowy Niayparpr] Niaypapr) Ohwy ‘EEodog

NOTE: Note that all other menu commands work dynamically and simultaneously with this
window open, which is very useful and instructive.

To define a new area, we press the "New" button and graphically define the arming area with a
window.

EXAMPLE:
In the example below, the entire surface of the pavement has been defined as one surface of the

pavement.
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Omhon Emupaveiokuav

!Pl Ovopa  AgoTageig X Avw X Kérw Z Avio Z Karw

Mepiypacgr) |D1 pl 26.03x10.62 ©14/15(10.26) ©14/15(10.26) ©14/15(10.26) ©14/15(10.25)

XAve XKarw  ZAveo  ZKdtw

o [ v v v][m v

aaa [0 o Jlo o |
As(cm2fm) 0.00 0.00  0.00  0.00
Mpéoderoc

Ehdyiotog  @14/15 $14/15 ©14/15 @14/15
As (cm2fm) 10.26 10.26  10.26  10.26

! Nea | !_E_vguéamcn | | Eppdvion | | Eupevion Gy !mavm¢ﬁ| !mavmmﬁ Ohaov

The area is automatically named p1 and on the right are shown its dimensions and, for each of the
four reinforcement cases, the corresponding reinforcement.

In this example, the minimum reinforcement calculated in a previous step is indicated, which, as
already mentioned, is the same for all four cases of armouring and is displayed in the left part of
the window for information.

Omhion Emupoveiakiuoy

p1 v

Mepiypapn | pl |

XAve XKitw  ZAve  ZKitw

o [ vl vlfis v]fss

ma@an [0 fo J[o [[o |
As (cm2fm)  0.00 0.00 0.00 0.00
Mpéoferog

EhOioTOC ©14/15 ©14/15 ©14/15 ©14/15
As (om2fm) 10.26  10.26  10.26  10.26

| Neo | |Ew1uépmcr1| | Epgpdvian |

With this window open and selecting from the menu the appearance of the mounted
reinforcement, for example X upper
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Omhiopas *
B2om - MzuBuvon | ¥ gy v
FuvBuaopdg MepiBakh

Elipog Ty
o [ e [ ]
O Epepérviom Tpeaw
Concal

we can see the minimum reinforcement to be installed (®14/15= 10.26
cm2/m)

Omhuon Emipovekcn

pl ~| | ovopo MaoraoEc X Ave X Kerma 7 Avan 7 K

Mepryparpny |n1 | pi 26.0310.52 |©14/15(10.26) ©14/15(10.26) ®14/15(10.26) B14/15(10.26)

XAvo XKiw 7 Ave  ZKdrw

o |14 v|14 v (14 v[[1a v

o [0 o o o |

As(m2/m) ©.00 0.00  0.00  0.00
Mpooferog
Ehayorog  ©14/15 ©14/15 ©14/15 ©1315
As(am2jm) 10.26 10.26  10.26  10.26

EvnuEpwan Epepavion Eppavion Ohwv Liaypaon Liaypapn Ohov

There are two ways of calculating the reinforcement to be placed:

I. Automatic mode

125



CHAPTER 10B 'DIMENSIONING'

AvToporog Yohoyiopo g OMACLHWY TIEPLOY WV

o ) . .
% Epiponvian AMaIToupey 0w OTguon [(As)

As
¢ Eppavion TomoBzroupevou Omhiopon (As)
@ Eheyxoc Emdapkeiag Omiuopon

6.7 Automatic calculation of Area Armaments

With the window open, select from the menu "Automatic calculation of Area Armaments"

AuToporod Ymohoylopo s OMALTUWY TTEQLOY WV

the program calculates the additional placed reinforcement required to cover the required
reinforcement, always for each area defined.

Omhuan Emupovaickuoy *
pl b Ovopa  Agomageg X Avw ¥ Karw Z Avio Z Karw
Meprypapr) |D1 | pi 26.03x10.62  ©14/15+014/15(20.53) ©14/15+014/3(29.50) | ©14/15(10.26) B14/15+H14/8(29,50]

XAvo] XKoo | ZAve  ZKdrw

o (14 o172 v v|[1a ~

maen) [ f[o Jfo s ]
As{mzfm) 10.26 | 19.24 | 0.00  19.24
Mpéofierog 5|

EhayioTos  @14/15 ©14/15 ©14/15 ©14/15

As (mZjm) 10.26 1025 1025 10.26 < >
Mea Evnpgpwarn Eppavion Eppawvion Ohowy Niayparpr] Niaypapr) Ohwy ‘EEodog

For example, for X Down additional ®14/8 were required which is 19.24 cm2/m with a fitting set
of ©®14/15 (10.26) (minimum) + ®14/8 (19.24) (additional) = 29.5 cm2/m. Obviously the maximum
required X Lower reinforcement, always for this particular area, is something less than 29.5
cm2/m. The choice of the additive was based on the original reinforcement parameters (minimum,
maximum diameter and corresponding spacings).

6.8 Showing Required Armament (As)

= ) . s
@J Eppovion Amatoupevoy OmALopou [As)
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To see the required reinforcement, with the window open select the corresponding display
option "Show required reinforcement"

pl b Ovopa  Aiagrageig X Avig X Kérw I Avw I Karw
Meprypagpr) |D1 ‘ p1 26.03x10.62 D14/15+P14/15(20,53) ©14/15+014/8(29.50) ©14/15(10.25) ©14/15+D14/8(29,50)

XAvw XKitw ZAvw ZKdtw
o |14 v|14 v |14 v|[l14 v

8 e i

As (om2/m) 10.26  19.24 0.00 19.24
MpoaBerog

EAGoToC  ©14/15 ©14/15 ©14/15 ©14/15

As(m2/m) 10.26 10.26 1026 1025 | €

Nea Evniupuwon Eppavion Eppavion Ohwv maypapiy Maypap] Ohwy

We see that the maximum requirement for X Down is 28.69 cm2/m.

6.9 Show Mounted Armament (As)

As
9 Epponiion TomoBstoupevou Omhopod [As)
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Selecting the "Show Placed Reinforcement" for X Down, we see 29.5 cm2/m
that have been installed.

| | Ovopa  Moordoeg X Ave X K Z Ave Z Karw
Mepiypacpr |P1 | pl 26.03x10.62  ©14/15+P14/15(20.53) ©14/15+014/8(29.50) ©14/15(10.26) ©14/15+014/8(29.50)

¥Avo XKarw @ ZAve ZKdmwo

o (14 w14 v||14 v|14 v

maey [15 fa [0 o]
As(am2fm) 10.26 18,24  0.00  19.24
Mpéatizrag
EMINOTOC  ©14/15 ©14/15 ©14/15 ®14/15

As(am2fm) 10.26 10,26  10.26 1026 <

Nea Evnupwan Epgavian Epgaviar) Ohwv Maypagpr) Luoypapr) Ohwy

6.10 Armament Adequacy Check

Ereyxoc Emapreioe OmAlgpon
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Finally, with the "Reinforcement Adequacy Check" option, we can see the difference between
the difference between the Installed minus the Required reinforcement, with a color gradation.

If this difference is O or positive, it is shown in green, while if it is negative, the areas where the
reinforcement is not sufficient are shown in a colour gradient.

In this example the difference is almost zero

pL V| | ovepa meoréomg X Ave X K Z Ave Z K
Nepivpagr) |D1 | p1 26.03x10.62 ©14/154014/15(20.53) ©14/15+4014/8(29.50) B14/15(10.26) D14/15+D14/8(29.50)

KAvw XKoo  ZAvw  ZKatw
o |14 v |14 v||12 v|14 v~

As(omzjm) 10.26 19.24  0.00  19.24
MpéoBerog
EAdyotog ©14/15 ©14/15 014/15 ©14/15
As(om2jm) 10.26 10.26  10.26 10.26 | % >

Nea Evnpépuan Epeopdawion Epepavion Ohoov Maypapn Muaypapn Ohwv ‘ELobog

Now, if we wanted to ar+additional armament, but with total, final armament, ignoring the
initial  minimum armament, uncheck the option
"Additional" in the corresponding section X Lower
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Omhuan Emupovaickuoy *
pl i Ovopa  Agomageg X Avw ¥ Karw Z Avio Z Karw
Meprypapr) |D1 | pi 26.03x10.62 ©14/15+014/15(20.53) ©14/15+014/8(29.50) ©14/15(10.25) ©14/15+D14/3(29.50)

XAvo [XKarw | ZAveo ZKdarw

o (14 vl13 v|J1a v |12 ~

aae) [35 [l Jfo [[s |
As(m2m) 10.26 |19.24 | 0.0 19.24
Mpéoferog []

Ehayiotoc  ©14/15 ©14/15 ©14/15 ©14/15

As (mZjm) 10.26  10.26  10.26  10.25 < >
Mea Evnpgpoan Eppavion Eppawvion Ohowy Niayparpr] Niaypapr) Ohwy ‘EEodog
and press the "Update" button in order to update this area with this option.
We now see on the right
Omhuan Emupovaickuoy *
pl i Ovopa  Agomageg X Avw ¥ Karw Z Avio Z Karw
Meprypapr) |D1 | pi 26.03x10.62  ©14/15+014/15(20.55) | ©14/8(19.24) | ©14/15(10.26) ©14/15-+D14/3(29.50)
XAvo | XKoo | ZAve  ZKdarw
o |14 v§14 vl 14 v |14 ~
maen |15 Jo  fo [s |
As (mzjm) 1025 | 19.24 | 000 19.24
Mpéoferog O
Ehayiotog  ©14/15 ©14/15 ©14/15 ©14/15
As (mZjm) 10.26 1025 1026 10.25
Mea Eppavion Eppawvion Ohowy Niayparpr] Niaypapr) Ohwy ‘EEodog

that as reinforcement there is left as total, final reinforcement, the additional reinforcement that was
previously calculated and which is obviously no longer sufficient.

We can see this with the "Armament Adequacy Check"
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X Karm 7 Kavw

14/3(19.24)  14/15(10.26) B14/15+014/8(29.50)

Ovopn  Agotaog X Ave Z Avw

Neprypapr] |D1 pl 26.03x10.62  ®14/15+014/15(20.53)

XAvo XKoo  ZAve  ZKdaro

17 v (18 v (14 v |18 v

[
s e L]

As(am2m) 1026 19.24 000 19.24
MpooBeTog |

EMINOTOC  $14/15 ©14/15 01315 ©14/15

10.26 10.26

As {cm2jm) 10,26  10.25

MNea Evnpépwan Epepavian Epepavion Ohawv Aiaypapr Miaypapr Dhwv

where in the areas concerned the required is greater than the installed
(the maximum requirement is 9.45 cm2/m).

By re-selecting the "Automatic Area Arms Calculation" option, the program calculates a new
total, final armature

Omhuon Emupaveickwv b4
pl bt Ovopa  Aaoraczg X Avoo X Karw Z Avio Z Kdrw
Mezpiypaipr] |D1 | pl 26.03x10.62  ©14/15+914/15(20.53) | ©14/5(30.79) | ©14/15(10.26) ©14/15+H14/3(29.50)
X Avw XKorw 2 Ave  ZKato

o |14 v v~ |14 v|[13a v
ma@ [15 J5 [[o [s |
As(mZjm) 10.26 30.79  0.00  19.24
Mpdafieroc |
EAMOTOC  ©14/15 @14/15 ©14/15 ©14f15
As(mZjm) 10.26 10.25 1025  10.26

MNea Evnuzpoan Eppévian Eppavian Ohwy Niaypapr] Niaypagpr) OAwy ‘EEodog

F14/5 (30.79 cm2/m) in order to meet the maximum requirement of 28.69 cm2/m.

Il. Manual mode
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The other way of calculating the reinforcement to be placed, either in the form of a minimum
+ additional, or in the form of total, final reinforcement is to place the desired reinforcement in
each of the four cases, based on the adequacy check.

Let's look at it with an example:

EXAMPLE:
For Z Upper reinforcement, the maximum requirement for the whole area is 8.25 cm2/m.

28 ¥ | Ovopa Mooréomg X Ava X K Z Ave ZKemw
Mzpiypagpn |pl ‘ pl 26.03x10.62 ©14/15(10.26) ©14/15(10.25) ©14/15(10.26) ©14/15(10.26)

KAvw XKitw  ZAvo  Z Karo
o (14 v v||1a v[|14 »

L O I I | O

As{amzjm) 000  0.00 0.00  0.00
Mpéoderog
EAaxoTog  ©14/15 ©14/15 ©14/15 ©14/15
As{amzjm) 10.26 10.26 10.36  10.26

Nea Evnpépuwan Epepavian Eppdnian OAway Maypapr RAiaypacpr) OAwv ‘EEobog

> Uncheck the additive for Z Upper and place such an armature, so as to cover 8.25 cm2/m,
for example ®12/13 (8.70 cm2/m) and press the button

"Update."
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Omhion Emupovelakuov

pl e

Mepypaph [ p1

XAv  XKito 7 Avo 2 Kémo

o (14 v|[14 ~|[12 v|[14 -~

saan [0 Jo [s][o

As(om2/m) 0.00 000 870 0.00
MpéoBero; O

EhagoTtog @14/15 ©14/15 ©14/15 ©14/15

As(cm2jm) 10.26 1026 10.26  10.26
Mea Evnpipuwan Eppavian

Ovopa  MooTaceg ¥ Avi ¥ Karw Z Avio Z Kamw
pl 26.03x10.62 ®14/15(10.26) ®©14/15(10.26)) ©12/13(8.70) |®14/15(10.26)
Eppdwion Ohwyv ugypagpr] iaypapr) Ohwy Ekolog

Now, apparently the proficiency check comes up with zero and we have met our requirement.

> Also, another way to implement the Z Upper placed reinforcement would be to change the

minimum reinforcement to meet the 8.26 cm2/m requirement.

Recall that in this way the minimum armament, because it is uniform, will change for all four
cases (X, Z, Upper, Lower)

Check the "Additive" option for Z Upper, reset the "Per" and press the

n n
Update.
Omhion Emupovaiokuv
pl | | Ovopa Mooragac X Avw ¥ Karw
Mzprypagn |D1 | pl
¥ Avo  XKarwo | Z Avo Kidrw
o (18 v vz v %1 w
s [0 o Jlo [} ]
As (am2fm) 0.00  0.00 0.00 0.00
MpoofieTog
EMGYiIoTOC  ®14/15 1415 [014/15  d14/15
As (am2fm) 10.26 10.25 | 1025 f0.25
Mea Evnpzpowan Epgdvian Eppdvion Ohwy Niaypacgpn

Z Avw Z Karw

26.03x10,62 ©14/15(10.26) ©14/15(10.26) ®14/15(10.25) ©14/15(10.25)

Niaypacpr) Ohwy

‘EEobog

Now and at Z Ano the minimum armament that was originally calculated F14/15 has been
reintroduced. With the window open we select from the "Parameters" menu and set the
minimum reinforcement everywhere to F12/13 which we know covers the requirement for Z

Upper.
Mapapetpol x
© / {cm)
EAdayaToc Onhopdg 12 W
Méyiarn Anoaraon {cm) 20
EAdyomm Anooraan (cm)
Méyiamn Mdpsrpoc n v
Oniaon oUpgpova
Zuvduaopog i Mepifaih
e

Then we select "Calculate Minimum Armament".

The arming areas window is automatically updated with the new minimum reinforcement

f12/13 that now covers Z Upper.
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Omhuan Emupovaickuoy
pl i
Mzprypacpr |D1 |
XAvo XKarw ZAveo  ZKdamw
o (14 v|[14 v| |12 v |18 v
4 a a a 1]
ma@ [0 Jo J[o [ |
As (omZjm)  0.00  0.00 0.00 0.00
Mpéofierog
Ehayiotog  ©12/13 ©12/13 ©12/13 ©12/13
As (mZjm) 870 870 8.70 8.70
Mea Evnpgpwan Eppavion

*
Ovopa  Agomageg X Avw ¥ Karw Z Avw Z Karw
pi 26.03x10.62 ©12/13(8.70) ©12/13(8.70) ©12/13(8.70) ©12/13(8.70)
Eppawvion Ohowy Niayparpr] Niaypapr) Ohwy ‘EEodog

With the "Show" option we see graphically the area we have defined, while with the "Show All"

option we see all areas at the same time.

The "Delete" button deletes the selected region, while the "Delete All" option deletes all regions

simultaneously.

OBSERVATION:

If no areas are defined at all, the program will place the minimum reinforcement everywhere.
Recall that the "Automatic Area Armament Calculation" does not work as long as there are no
areas. Also, in the formwork, as we will see below, no reinforcement is planned in areas that are

not defined.
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