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Il. DETAILED DESCRIPTION OF THE NEW INTERFACE

In the new upgraded SCADA Pro, all program commands are grouped in 12 Units.

Basic Modeling View Taols Slabs Loads Analysis Post-Processor Members Design Drawings-Detailing Addons Optimization

Members Design

Basic  Modeling  View  Tools  Slabs  Loads  Analysis  Post-Processor Members Design | Drawings Detailing  Addons  Optimization
) 0 3 « L ¢ - kg
- - H - = A -
f’ EKOS 2000-EAK 1 (C L' g \i!( a [ - % ﬁ ‘ & - & & %1‘7 ? L 7 —o
Mew ' AdiveScenario  Para-  Merge || Continuity  Check-  Results|| Node Design||Buckling  check-  Results Check  Results|| SlabStrip  Flat Results]||  Steel  Timber ||Masonry Member
meters Elements~ || of Beams = Reinforcement~ - || Releases~ - Reinforcement~ || Reinforcement~  ~ || Calculation~ siabs~  ~ || Design~ Design~ || Design~ Diagrams~
Scenarios Bean Capacity Design Columns Footings Slabs - Mesh Steel _Timber

The 9t Unit entitled "Members Design" contains the following 8 groups of commands:

Scenarios

Beams

Capacity Design

Columns

Footings

Slabs - Mesh

Steel

Timber

Masonry Design — 2D Diagrams

WO NOUREWNR

1. Since model analysis has been completed, the design checks of the structural elements are
applied according to the design code provisions, defined in the tab “Member Design”. The
reinforcement of the structural elements is calculated according to the design checks.

1. Scenarios

f r
&£ sec3n4 2 " A g

New ° Active Scenario Para- Merge
meters | Elements~
Scenarios

The “Scenarios” command group contains the commands for the creation of a new scenario as
well as the editing of the parameters of the design checks and reinforcement in every type of
structural elements.

Furthermore, a new group of commands is added, concerning merging of elements (steel and
timber)
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1.1 New

r

&,

NeW This command is used in order to create a new scenario. Type a name, select the

corresponding design regulation and then press the button =

The selection of the design code corresponds to the design checks of the structural elements and
the calculation of the steel reinforcement. For the SBC 304, you must create the SBC304 scenario
for the design and the checks of the concrete structures.

Scenario >
Name |1 |
Type SBC304 ~
Mew pdate
Design Delete
[ ]concrete [ ] Connections

I —n I [ ]steel Apply

In order to modify an existing scenario press the button “Update”/.

Design Delete
[T cConcrete [ Connections

[~ Steel Apply |

In the field “Design Delete” activate the corresponding checkbox and then press “Apply”, to
delete the results of the previous design checks. Repeat this procedure using other combinations
or parameters or scenarios, etc.

1.2 List

The drop-down list includes all created scenarios. Since you select one scenario, it becomes
active. This means that the scenario will be used for the design checks.

r
& sBc304 () [=]
New | SBC304 (0)
EC2-EC3 (1)

1.3 Parameters
This command is used for the definition of all design check parameters:

7
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4
Para-
meters
Structural Component Parameters *
Steel Reinforcement Capacity Design Steel Timber structures
Combinations Slabs Beams Columns Footings
NOTE

The parameters dialog box in the new SCADA Pro version contains two more commands for
saving and reading the design parameters of the active scenario.

Structural Component Parameters *
Steel Reinforcement Capadity msign Steel Timber structures
Combinations Slabs Beams Columns Footings
Combinations of Load Sets (101) | Ult. | |Serv. +X =X +Z -z Mo

Combinations ULS/SLS  Dir. ™
1{14) +1.350c1+1.50Lc2 ULs
2(1) +1.00Lc1+0.500c2 ULs
3(2) +1.00Lc1+0.30Lc2 41, 00Lc3+0, 30Lc4+1.00Lc5+0. 30Lc7+40.30LcS  ULS +X
4(2) +1.00Lc1+0,30Lc2 41, 00Lc3+0. 30Lc4+1.00Lc 540, 30Lc7--0.30LcS  ULS +X
5(2) +1.00Lc1+0.30Lc2 41, 00Lc3--0.30Lc4+1.00Lc5--0. 30Lc7+40.30LcS  ULS +X
6(2) +1.00Lc1+0,30Lc2 41, 00Lc3--0.30Lc4+1.00Lc5--0. 30Lc7--0.30Lce  ULS +X
7(2) +1.00Lc1+0,30Lc2--1,00Lc3 40, 30Lc4--1.00Lc 540, 30Lc7+40.30LcS  ULS -X
3(2) +1.00Lc1+0,30Lc2--1,00Lc3+0.30Lc4-1.00Lc 540, 30Lc7--0.30LcS  ULS -X
9(2) +1.00Lc1+0, 30Lc2--1,00Lc3--0, 30Lc4--1.00Lc5--0, 30Lc7+40,30LcS  ULS -4

10(2) +1.00Lc1+0, 300Lc2--1,000c3 -0, 30Lc4--1,000Lc5--0, 30LcF--0.30,..  ULS % ¥
< >

Level Multipliers 1/(1-8) -
Level ¥ ¥ 7z | Insert Combinations
0- 0.00 1.000 1.000 1.000 Combinations Calculation
1 - 400,00 1.000 1.000 1.000 |
2 - 700.00 1.000 1.000 1.000
Combination G-+p2Q 101
3 - 1000.00 1.000 1.000 1.000
I Automatic Design
Save Load CK Cancel

Once you configure the dimensioning parameters, you can now save them to a file in order to
use them in your next projects.
Press “Save” and type a name
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@ save s

X
, > ThisPC » BOOTCAMP (C:) > meletes > ldokos > scaanal > v o earch scaana
Organize v New folder

& OneDrive el
8 This PC S

Scen002
I Desktop & sbesdp

%] Documents
& Downloads

D Music

&) Pictures

& Videos

‘i BOOTCAMP (C:)
s New Volume (D:

- INTENSO (F)

= INTENSO (F)

File name: | test.sdp

Save as type: | Design Parameter(*.sdp)

~ Hide Folders

Save Cancel

The file extension is sdp scenery design parameters.
Use “Load” command to apply the parameters that are already saved.

@ Open x
* > ThisPC » BOOTCAMP (C:) > meletes > ldokos > scaanal > v P
Organze v New folder = T @
& iCloud Drive # ~ ate modified ype Size
23 Dropbax Scend00 W Filefok
Scen002 2 43 old
4 OneDrive TS TS VIC medw e [
@ This PC
I Desktop
2] Documents

& Downloads

D Music

& Pictures

B Videos

. BOOTCAMP (C)
= New Volume (0
= INTENSO (F)
INTENSO () ¥

e s [socop

v ‘ Design Parameter(*.sdp)

. ATTENTION

A precondition for loading a parameter file is that the current design scenario is the same as the
scenario of the parameters. Otherwise, you will see the following message:

ERROR X

@ The parameter file is incompatible with the current design scenario.

1.3.1 Combinations

Regardless of the material, the calculation of combinations is a condition for designing.
Combinations

The selection of the existing .cmb combinations file is made:
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SBC301 Static (0).cmb
default.cmb

-from the dropdown list

-through the command | e

. . . Combinations Calculation
registered .cmb files. Select the file and press

EC8 General aninear 1).cmb
qacgm Static (0).cmb with automatic calculation or

‘ that opens the folder with the

Structural Compenent Parameters
Steel Reinforcement Capacity Design Steel Timber structures
Combinations Slabs Beams Columns Footings

Combinations of Load Sets (101) L. | |Serv. +X —X +Z -Z Mo
Combinations ULS/SLS  Dir. ™

1(14) #1.40Lc1+1 70Lc2 LS
2(1)+1.200Lc1+1.000Lc2+1 . 00Lc3+1.00Lcd+1.00Lc5+0 30Le7+0.30L2S  ULS +%

HZ) +1.200c1+7 200c2+1 00Lc3+1.00Lcd+1.00Lc5+0 30Lc7-0.30LS  ULS +X

4(2) +1.200Lc1+1. 200c2+1 . 00Lc3+1.00Lcd+1.00Lc5-0.30Le7+0.30L2S  ULS +%

B2 +1.200c1+1 200c2+1 . 00Lc3+1.00Lcd+1 . 00Lc5-0 30l 7-0.30LS  ULS +X

6(2) +1.200Lc1+1.200c2-1.00Lc3+1.00Lcd-1.00Lc5+0 30L7+0.30L2S  ULS X

T2 +1.200c1+1 200c2-1.00Lc3+1.00Lcd-1.00Lc5+0 30Lc7-0.30LS  ULS -X

B2} +1.200Lc1+1.200c2-1.00Lc3+1.00Lcd-1.00Lc5-0.30Le7+0.30L2S  ULS X

S(2) +1.200Lc1+1 . 200c2-1.00Lc3+1.00Lcd-1.00Lc5-0 30l 70305 ULS -X

12 +1.200c1+1 200c2+1 .00Lc3+1.00Lc4+1.00Lc5+0 30Lc8+0. 305 ULS Vv
< >
Level Multipliers 14(148) SBC301 Static (0).cmb w

default.cmb

Level * b Z * |EC8 Generl aninear 1).cmb

0-0.00 1000 | 1.000 1.000 SNkl o

1 - 300.00 1.000 1.000 1.000 End Calc

2 - 600.00 1.000 1.000 1.000

Combination G+#p23 |39 |
3 - 500.00 1.000 1.000 1.000
Automatic Desi
4-120000 1.000 1000 1.000 | . ematle esan
oK Cancel
L NOTES:

SCADA Pro”

Structural Analysis & Design

Depending on the case
combination for design.
check the deviations, on

In “Combinations” tab

and the fulfilled conditions, you can use either the static or dynamic
You can also select combinations from different analysis scenarios to
the designing members, between them.

the combinations list is displayed. The first number is the load

combination’s serial number.

10
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Structural Analysis & Design

The column “ULS/SLS” indicates the limit state of the combination and the column “Dir.”
indicates the direction of the participation for the specific capacity design combination.

By using the following bar, you can modify both the limit state and the direction by pressing the
corresponding button.

Combinations of Load Sets )] Ult. | Serv. +¥ ¥ +7 -z Mo

In the column “ULS/SLS” that indicates the limit state of the combination, in case you want to
change the status of the combination, first select it and then press the respective button

Lt | |Serv.

In the column “Dir.” That indicates the direction of the participation for the specific capacity
. . . . . X —X + -z

design combination, by selecting the corresponding button | I, Z I, | you can

define the direction of the participation. The label “No” means that the specific combination is

excluded from the capacity design.

NOTES:

The regulation concerns the capacity design and its necessity for execution, as long as it is applied
per earthquake direction and not per column direction.

Therefore, the exclusion of one direction from the capacity design check for one or more columns
is implemented in SCADA, by setting a zero value to the incremental coefficient acd for the
seismic combinations in which the seismic force, along with the particular direction, participates
with a unit. The characterization of the combinations, which appears in members’ design, has
that meaning too.

11
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Structural Component Parameters
Steel Reinforcement Capadty Design Steel Timber structures
Combinations Slabs Beams Columns Footings
Combinations of Load Sets (101) | Ut | Serwv. +X X +Z —Z No
Combinations ULs/sLs | Dir. | ™
1(14) +1.35Lc1+1.50Lc2 ULS
2(1) +1.00Lc1+0.50Lc2 ULS
3(2) +1.00Lc1+0.30Lc2+1.00Lc3+0. 30Lc4+1.00Lc5+0. 30Lc7+0.30LcS  LULS +X
4(2) +1.00Lci+0,30Lc2+1.00Lc3+0, 30Lc4+1.00Lc5+0, 30Lc7-0.30Lcs LLS +X
5(2) +1.00Lc1+0.30Lc2+1.00Lc3--0. 30Lc4+1.00Lc5—-0, 30Lc7+H0,. 30LcS ULS +X
6(2) +1.00Lc1+0,30Lc2+1.00Lc3 0. 30Lc4+1.00Lc5--0. 30Lc7--0.30LcS  LULS +X
7(2) +1.00Lc1+0.30Lc2-1.00Lc3+0. 30Lc4--1.00Lc5+0, 30Lc7+0. 30Lcs  LULS -X
8(2) +1.00Lc1+0,30Lc2—-1.00Lc3+0. 30Lc4--1.00Lc5+0, 30Lc7—0. 30LcS ULS -
9(2) +1.00Lc1+40,30Lc2—-1,00Lc3—0, 30Lc4—-1.00Lc5—-0, 30LcF+0. 30LcS  ULS -X
10(2) +1.00Lc1-+0. 30Lc2--1.00Lc3--0. 30Lc4--1.00Lc5--0. 30Lc7--0. 30 ULS x v
< >
Lewvel Multipliers 1/(18) ~
I Inzert Combinations
Level X ¥ Z 6
0-0.00 1.000 1,000 1.000 Combinations Calculation
1 - 300.00 1.000 1.000 1.000 |
2-60000 1000 |1.000 |1.000 Combination G+y2Q
3 - 900.00 1.000 1.000 1.000 Automatic Design
4 - 1200.00 1.000 1.000 1.000
] Recalculate KAN.EPE. values
Save Load oK Cancel

SCADA Pro”

Structural Analysis & Design

A combination is defined per x or z if the corresponding seismic force has a unit coefficient.

In conclusion, we would assume that in case we want to exclude one direction from one column
in order to avoid the capacity design check, we move to the definition and choose the direction
of the local axis that is parallel to the direction of the earthquake we want to exclude.

In case that either the column or the fictitious axes are twisted, we choose the local axis with the
smallest angle from the corresponding seismic axis we want to exclude. In this way, the program
will calculate the acd just for the particular seismic direction ( apparently also for the two local
axes of the column ), while it will not calculate the acd for the seismic combinations of the other

directions.

Indicatevely, in the following printout:

12
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| Node = 15
Col. bottom = 14
COMB, SMRby SMEEY acdy acdy SMAkZ SMEEZ acdz acdz

calc calec

3 134,000 15.8;5 10.9?3 4,000 134,000 2,907 59.92%9 4,000
k] 134.000 15.87€ 10.973 4.000 134.000 2.907 59.929 4,000
5 134.000 15.569 11.189 4.000 144.800 4.605 40.880 4,000
[ 134,000 15.569 11.18% 4,000 144,800 4.605 40.880 4,000
T 144.800 15.569 12.091 4.000 134,000 4.605 37.831 4,000
k| 144,800 15.569 12.091 4.000 134,000 4.605 37.831 4,000
-] 144.800 15.87¢ 11.857 4.000 144,800 2.907 €4.75% 4,000
Lo 144.800 15.87¢ 11.837 4.000 144.800 2.907 &4.7359 41.000
L1 134,000 15.56% 11.18% 4,000 134.000 3.416 50.883 4,000
1] 134,000 15.5%69 11.189 4,000 134,000 3.416 50.993 4,000
L3 134.000 15.87¢ 10.973 4.000 144.800 5.114 36.808 4,000
14 134,000 15.87¢ 10.%73 4,000 144,800 £5.114 3£.808 4,000
L5 144.800 15.87€ 11.857 4.000 134,000 £.114 34.063 4,000
L& 144.800 15.87¢ 11.837 4.000 134.000 5.114 34.063 4,000
L7 144,800 15.569 12.081 4,000 144,800 3.416 55.103 4,000
L8 144.800 15.569 12.091 4.000 144.800 3.416 55.103 4,000
La 134.000 14.853 11.728 4,000 134,000 4.605 37.831 4,000
B0 134,000 14.853 11.728 4,000 134,000 4.605 37.831 4,000
= 134.000 14.547 11.975 4.000 144.800 Z2.907 &4.75% 4,000
B2 134,000 14,547 11.8%75 4,000 144,800 2.807 €4.75% 4,000
B3 144.800 14.5%47 12.941 4,000 134,000 2.907 5%.%929 4,000
4 144.800 14.547 12.941 4.000 134.000 2.907 59.92% 4,000
BS 144,800 14.853 12.673 4,000 144,800 4.605 40.880 4,000
<13 144.800 14.853 12.€73 4.000 144,800 4.605 40.880 4,000
E7 134.000 14,547 11.975 4.000 134.000 5.114 34.063 4,000
%] 134,000 14,547 11.975 4,000 134,000 £.114 34.063 4,000
E o 134 .000 14.853 11.728 4.000 144.800 3.416 55.103 4,000
Bo 134.000 14.853 1ll.72%8 4.000 144.800 3.416 55.103 4.000
Bl 144,800 14,853 12.€73 4,000 134,000 3.416 50.993 4,000
B2 144.800 14.853 12.€73 4.000 134.000 3.416 50.993 4.000
B3 144,800 14,547 12,841 4,000 144,800 £.114 3g.808 4,000
34 144 .800 14.547 12.941 4.000 144.800 5.114 36.808 4,000
36 134,000 5.228 33.320 0.000 134,000 12.264 14,204 Q.000
37 144 .800 4.205 44.761 0.000 134.000 12.774 13.637 0,000
38 144.800 4.205 44.76l1 9.000 134.000 12.774 13.637 0.000
38 134,000 4,205 41.422 0.000 144,800 12.774 14,736 0.000
40 134.000 4.205 41.422 0.000 144.800 12.774 14.736 0.000
41 144.800 5.228 36.006 0.000 144.800 12.264 15.34% 0.000
az 144,800 5.228 36.006 0.000 144,800 12.264 15.34% 0,000
43 134.000 4.921 35.3%97 0.000 134.000 12.774 13.637 0.000
44 134,000 4,921 35.397 0.000 134.000 12.774 13.637 Q. 000
45 144 .800 3.899% 48.283 0.000 134.000 12.264 14.204 0,000
48 144.800 3.89%% 48.283 0.000 134.000 12.264 14.204 0.000
47 134,000 3.89% 44,682 0.000 144,800 12.264 15.34% Q.000
48 134.000 3.899% 44.682 0.000 144.800 12.264 15.34% 0.000
49 §00 4.921 38.250 12, 73¢

144.

Q.000

0.000

SCADA Pro”

Structural Analysis & Design

You can see that the acd have been calculated for combinations till the 34" one ( combinations
+x and —x), while post the 35" one the acd have not been calculated (combinations +z and —z))

Another way in order not to do the capacity design check in one direction is to modify the
combinations’ definition in members’ design through the above tools.

13
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Structural Analysis & Design

Combinations Slabs Beams Columns Footings
Combinations of Load Sets (00) |uit |[sere.| || ax || x| 42 | || o]
Combinations ULS/5LS  Dir. ™

1{14) +1.35Lc1+1.50Lc2 ULS

2(1) +1.00Lc1+0,50Lc2 ULs

32) +1.00Lc1-+0,30Lc2+1.000Lc3+0, 300c4+1,00Lc5+0, 30Lc7+0, 30LcS  LLS +X
H2) +1.00Lc1+0,30Lc2+1.000c3+0, 30Lc4+1,00Lc5+0, 30070, 3009 LLS +X
5(2) +1.00Lc1+0,30Lc2+1.000Lc3--0, 30Lc4+1,00Lc5--0, 30Lc7+0, 30LcS ULS +X
8(2) +1.00Lc1-+H0,30Lc2+1.000c 30, 30Lc4+1,00Lc5--0, 30Lc 70,3009 LLS +X
7(2) +1.00Lc1+0,300Lc2--1.000c3+0, 30041, 00Lc5+0, 30Lc7+0, 3009 ULS -
2(2) +1.00Lc1-+0,300Lc2--1.000c3+0, 30Lc4—-1,00Lc5+0, 30Lc7--0,300LeS LS —X
9{2) +1.00Lc1-+0,30Lc2--1.000c 30, 30Lc4—-1,00Lc5--0, 30Lc7+0, 3009 LLS —X
10(2Y +1.00Lc1+0, 30Lc2—-1,00Lc3--0, 30Lc4--1,00Lc5--0, 30Lc7--0. 30 ULS X ¥
< >

You can also select one or more combinations, depending on the seismic direction and to
characterize it by “No”. In this way, they are not going to be taken into account in the capacity
design check.

SBC 304

SECTION 9.2

REQUIRED STRENGTH

9.2.1 Required strength U shall be at least equal to the effects of factored loads in Eq. (9-
1) through (9-7). The effect of one or more loads not acting simultaneously shall

be investigated.

U=1.4(D+F)(9-1)
U=14(D+F+T)+1.7(L+H)+0.5(LrorR) (9-2)
U=1.2D+1.6(LrorR)+(1.0Lor0.8 W) (9-3)
U=1.2D+1.6W+1.0L+0.5(Lr or R) (9-4)
U=1.2D+ 1.0E + 1.0L (9-5)

U=0.9D +1.6W + 1.6H (9-6)

U=0.9D + 1.0E + 1.6H (9-7)

In the preceding expressions, the following values are used:

U = the design or ultimate load the structure needs to be able to resist
D = dead load

L = live load

Lr = roof live load

S =snow load

R = rain load

W = wind load

E = seismic or earthquake load effects

Finally, the last way in order not to do the capacity design check in one or more directions is to

set the acd=0 limit in the field Structural Component Parameters.
The same result will be accomplished.

14
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Structural Component Parameters X
Combinations Slabs Beams Columns Footings Lewvel Y Y F
Steel Reinforcement Capadty Design Steel Timber structures 0 -0.00 1,000 1.000 1.000
prectonx precenz 1-400.00  1.000 1000 |1.000
Edge O Edge 2 - 700.00 1000 | 1000 | 1.000
Mdde [ Middle D 3 - 1000.00 L000 | L0000 | 1.000
Fixed Fixed D 4 - 1300.00 1,000 1.000 | 1.000
Free 0 Free IZI 3 = 1600.00 1,000 1.000 | 1.000
s
Save Load Cancel

“Level Multipliers”: In this field, you can increase or decrease the seismic actions in any direction
and level, by typing different factors.

Press the button LR in order to take into account the P-Delta effect during the design
check. The stress resultants will be increased automatically at the corresponding levels, where
0.1 < 6 <Bmax.

SBC 301

10.9.7.2

When the stability coefficient (3) is greater than 0.10 but less than or equal to

¥ max the incremental factor related to P-delta effects (ad) shall be determined by

rational analysis. To obtain the story drift for including the P-delta effect, the

design story drift determined in Section 10.9.7.1 shall be multiplied by 1.0/(1 -8).

! ATTENTION:

For modification purposes, press the following button T e b

. The following field/concerns only the Greek EKOS.

Automatic Design:

Automatic Design

This command offers the possibility for an automatic application of the appropriate design checks
and the automatic designing of all structural elements, just by pressing the corresponding button.

15
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Structural Analysis & Design

Set the parameters in the various tabs and then press the button “Automatic Design” or follow
step by step the procedure to design the structural elements with respect to the fulfillment of
the design checks.

1.3.2 Slabs

Structural Component Parameters *
Steel Reirforcement Capacity Design Steel Timber structures
Combinations Beams Columns Footings
Concrete : C20/25 | Steel (Main) Gade 420 | | Steel (Stimups) Grade 420
Checks o . . Concrete X
Load combinations for strip calculation
Lc L& G2 LG3 LG4 LG5 LGe L7 LGB LGS PL Type C20/25 ~
Ic1 135 0 Constants

rcons) (2]
o
1
Shear WS
i

Serviceability
0.25
[ Crack cortrol Crack width {mm) TRd (Mpa)

Deflection cortrol Max Deformations

(KN / kNim) =

oK Cancel Cancel

Diagram scale 1m =

| Concrete :C20/25 | Steel (Main) :B500C Steel (Stimups) :B500C

Press the following buttons to

change the material of the slabs: concrete and/or the steel rebar’s type.

By choosing a different concrete type, the corresponding parameters are updated automatically.

More specifically,

“F«”: the characteristic cylinder strength in MPa.

“va”’: the partial factors for concrete in the ultimate limit state (yew=1 because they are not
applied in SBC)

“ve': the partial factors for concrete in the serviceability limit state (y. =1 because they are not
applied in SBC)

Fctm: the tensile strength of concrete in MPa

Trd: the shear strength of concrete in MPa

In the field “Max Deformations” the maximum deformation of concrete is defined for the

simultaneous action of bending (M) and axial load (N) or only for the axial load.

You can also type a different value from the default one.

In Steel (Main & Stirrups) dialog box there are the parameters of the steel reinforcement.

16
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Structural Analysis & Design

Steel (Main) x
Type Grade 420
Constants

e (G92)
Fyk (Mpa)

y¥su

II

Y55

Max Deformations

- 0.005

Cancel

“Es”: the design value of modulus of elasticity of the steel reinforcement in GPa.

“Fy”: the characteristic yield strength of the steel reinforcement in MPa.

“vou”: the partial factors for steel reinforcement in the ultimate limit state (ys.=1 because they
are not applied in SBC).

“vss': the partial factors for the steel reinforcement in serviceability limit state (ys,=1 because
they are not applied in SBC).

In the “Max Deformations” field indicating the maximum deformations of the steel
reinforcement.

According to SBC 306, Section 3.8:
The Standards of the American Society for Testing and Materials are

declared to be part of SBC 304.

So the table below defines the strength of the rebars, according to those standards

SBC 306

17
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Table 2-1 Inch-Pound and Soft Metric Bar Sizes

Inch-Pound Metric
Size No. Dia. (in.) Size No. Dia. (mm)
3 0375 10 95
- 0.500 13 12.7
5 0.625 16 159
6 0.750 19 19.1
7 0.875 22 222
8 1.000 25 254
9 1128 29 287
10 1.270 32 323
1 1.410 36 358
14 1.693 43 430
18 2257 57 573

Tahle 2-2 ASTM Snecificatinns - Grade and Min Yield Strenath

Grade/Minimum
Yield Strength

ASTM Inch-Pound Metric
Specification (psi) {(MPa)
40/40.000 280/280
AB15 and AG15M 60/60,000 420/420
7575 000 520/520
40/40,000 300/300
A955 and A955M 60/60,000 420/420
75/75.000 520/520
40/40.000 280/280
AS96 and A996M 50/50,000 350/350
60/60.,000 420/420
ATOB/ATOBM 60/60,000 420/420

18
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Structural Analysis & Design

In the “Checks” field the following dialog box can be edited as appropriate.

Loads combination for strip calculation

LE LG LG2 1G3 LG4 1Gh LGk LGY LGE LGS PL
1 135 000
w2 150

The live and dead loads’ factors considered during the strip slab calculation are displayed and
can be modified as appropriate.

PL column refers to the adverse loads of slabs. 0 for not considering the corresponding line’s
loads and 1 to take them into consideration.

Shear
Check

Serviceability
Cracking Crack width (mm}) 03

Deflection chec

Diagram scale 1m = 5 flkcM / keNm)

Activate the relative checks for the slab verification.

Define the value in the field “Crack width” for the concrete cracking check.
Define scale for diagrams’ display.

new )
““ NEW FEATURES
§ More combinations for the slab’s design

In the new version of SCADA Pro, there is the possibility of introducing more combinations for
the slab’s design. In the design parameters window, inside Slabs:

19
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Structural Component Parameters *
Steel Reinforcement Capadity Design Steel Timber structures
Combinations Slabs Beams Columns Footings
Concrete : C30/37 Steel (Main) :B500C Steel (Stirrups) :B500C
Checks
Load combinations for strip calculation 1 ~|[ULs w Insert Delete
LC LG1 LG2 LG3 LG4 LGS LGE LG7 LG8 LG9 PL
LC1 135 a
Lcz 1.50 1
Shear
Check
Serviceability
Crack control Crack width (mm)
Deflection control
Diagram scale 1m = l:l (kN | kim)
OK Cancel
Chedks
Load combinations for strip calculari.gn 2 w|[5L5 v Insert Delete
LC LG1 LG2 LG3 LG4 LGS LGa LG7 LG8 LGS PL
LC1 1.00 0
Lc2 1.00 1

number 3 and the coefficients are all 0.

Checks

Load combinations for strip calculation
LC Ll& LG2 LG3 LG4 LG5
LC1 0.00
LC2 0.00

3~ us ~|

LGE LG7

Insert

LGS

LGS

I Delete

PL
]

Change the coefficients and select the Limit State.
In the same way, you can define as many combinations as you wish, or modify the ones you have
already created. The program will use the combination with the worst moment regarding the
USL combinations and correspondingly will make deformations checks by the functionality
combinations. By using “Delete” button you can delete the created combinations. The 1 & 2

default combinations cannot be deleted.

20
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There are 2 default combinations, one for the Ultimate and one for the Serviceability Limit States.
In order to create a new combination, press, “Insert”. The new combination is the combination
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1.3.3 Beams

This field contains the design checks for the beams verifications.

Structural Component Parameters n
Capacity Design Steel Timber structures
Combinations Slabs Columns Footings Steel Reinforcement
| Concrete:C20/25 | Steel (Main) B500C Steel (Stirups) -B500C

Checks

Bending

[ ] Axial Force participation Minimum steel reinforcement 0

Shear

Conn. Angle a=90 W

Capacity Design amplification
[ ] Shear Amplification

Taorsion

[+]Check

Serviceability

[¢] Crack control Crack width (mm) 0.3 k1 |08 k2 |05
[ ] Deflection control 250 kK3 |34 ka |0425 Kt |04

Soil Failure (Beams OEF)
[ ]Check Data [ Jaoal

[]
e}

(kN/M2)

0K Cancel

In the “Bending” field activate the checkbox ”Axial Force participation” for considering the axial
force in the bending design checks.

In the “Shear” field define in the drop-down list “Conn. Angle” as the angle of the stirrups

a=90 =]

a=45 '

In the “Capacity Design amplification” field keep activated the following checkbox
¥ faial Force participation

,in case thatit is necessary to perform capacity design (e.g. DCM and DCH
categories, “Capacity Design” is necessary) according to §5.4.2.2, EC8.
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Structural Analysis & Design

IMPORTANT NOTE!!!

Vrd Strength factor receives the value that corresponds to the ductility class automatically:
Yra=1,0 for DCM

vra=1,2 for DCH

In the “Priority” field activate the checkbox “Check”. Then, the program will consider the shear
resistance V. = 0 and will calculate the stirrups.

In the “Serviceability” field activate the checks to be considered in the serviceability limit state
(i.e. Crack and Deflection control) and modify the values in the “Crack width” and “ k1”, “k2”,
“k3”, “k4”, “kt” (§7.3.4, EC2) fields.

k1:is a coefficient which takes into account the bond properties of the bonded reinforcement:
k1=0.8 for high bond bars

k1=1.6 for bars with an effectively plain surface (e.g. prestressed tendons)

k2: is a coefficient which takes into account the distribution of the strains

k2=0.5 for bending

k2=1.0 for pure tension

k3=3.4

k4=0.425

The “Deflection control” In the beams according to EC2 is made by selecting the corresponding
check in the parameters of the beam.

Define the upper limit (I/a) of the deformation.
Serviceability

[Jcrack control

[ Deflection control Ofala |230 |0

The results appear at the end of the exploration file

DEFLECTION CONTROL
BEAM 15 b=0.25 h=0.50 c=0.03

COomB M N Dul Du2

100 -21.356 -0.000 0.00443 0.00011 0.00454 0.01500

101 -20.315 -0.000 0.00432 0.00012 0.00443 0.01500

102 -23.958 -0.000 0.00471 0.00010 0.00481 0.01500
EXAMPLE:

In the above beam, a check considering the three combinations of functionality (100, 101, 102)
is done and the size Dul is the maximum deformation of the element, as it results from the
calculation of the elastic cord.

Du2 is the deformation as calculated based on the EC2 relationship 7.18.

Then comes the sum (Dul+Du2) and the last column is the upper limit I/a.

It should be (Dul+Du2) </ a, so as the check to be achieved.
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Soil Failure (Beams OEF): In this field, there are design checks related to beams on elastic
foundation.

Soil Failure (Beams OEF)
Check Data [Joal. 0 (Jofr. O fN/M2)

= - - Activate the checkbox “Check” and click the
Soil Bearing Capacity (ECT)
ng Capacity button “Data”. A dialog box opens entitled “Soil

Calculation Method " v Bearing Capacity (EC7)” where you enter the soil
data, in case you have a geotechnical study. Select
Intemal friction angle @ 0 a calculation method from the drop-down list and

define an internal friction angle ¢, the soil
cohesion and the shear strength Su. Then, the
[«] Without Water Pres. program will calculate the stresses.

Shear Stength Su (kN/m2) 0 Alternatively, activate the checkbox next to each
stress and enter a value.

Soil Failure calculation for Beams OEF, according
Canesl to the selected calculation method, is based on the
EC7 provisions.

Soil cohesion C (<M/m2) 0

The parameters in the field “Soil Failure” regarding the soil resistance for beams OEF are

calculated using EC7 methods. Otherwise, you can activate the checkbox ¥ hear the relative
stresses and type the value for the nominal stress o, (KN/m?) and the stress fracture o5 (KN/m?).

The soil failure check based on EC7 is shown in the results and the most unfavorable reason is
displayed.
Analytical results of the checks for each combination are also shown in the Exploration file.

1.3.4 Columns

In this field, there are the design checks related to columns and shear walls verification.
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Structural Component Parameters n
Capacity Design Steel Timber structures
Combinations Slabs Beams Footings Steel Reinforcement
Concrete : C20/25 Steel (Main) :B500C Steel (Stirrups) :B500C
Checks
Shear-Bending
Capacity Amplification
[ ] Shear Amplification [ ]Moment Amplification
Confinement Wall critical Length
[ ]Confinement 0 Coordinate y (m) 3
Buckling In this field you can define -~
) ) the critical height of the walls
[ 1DirY-Y [ |Dirz-z according to the following:
A) a specified length which you define.
| B) Ifyou don't have a basement, you defir
C) fyou have basement (or basements),
ATTENTION
W
< >
Torsi
ersion Bars Calculation Method
| Check
&¢ [ ]Beam-Column Joint Check
Minimum steel reinforcement 0
0K Cancel

In the field “Capacity Amplification” activate the appropriate checkbox, in case that the capacity
design is necessary (e.g. According to EC8, in §4.4.2.3 and §5.4.2.2, for DCM and DCH, “Capacity
Design” is necessary).

Vra Overstrength factor receives the related to the ductility class value automatically:
Yra=1.1 for DCM
Yra=1.3 for DCH

In the field “Wall Critical Length” type a value according to the cases in the list below.

A) Type a specific value, regardless of the Design Regulation considered in the calculations.

B) If there is no basement, indicate the height H of the first level. The program compares this
value with the parameter l,=H/6 and keeps the greater one.

I If there is a basement, define the height H of the level above the basement. The program
compares this value to the |y and H/6 and keeps the greater one.

The definition of a value in this field is mandatory for the calculation of the walls critical length.
Activate the checkbox “Confinement” and type a value in the “a” field. Otherwise, keep the
checkbox inactive and the program will calculate the stirrups section and the distribution
according to the paragraphs §5.4.3.2.2 and §5.4.3.4.2 of EC8*1.
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*1

For Columns (§ 5.4.3.2.2, EC8)

O,y =230,V &y - E—C —0.035 (5.15)
Where
®wd is the mechanical volumetric ratio of confining hoops within the critical regions;
_ volume of confining hoops f,q

“4 ™ volume of concrete core feq
Mo is the required value of the curvature ductility factor;
Vg is the normalized design axial force (V4 = Neg/ Ac-fea);
€sy,d is the design value of tension steel strain at yield

For Walls (§ 5.4.3.4.2, EC8)

For walls of rectangular cross-section, the mechanical volumetric ratio of the required confining
reinforcement wwq in boundary elements should satisfy the following expression, with the values of u, as
specified in (2) of this sub clause:

E—C —0.035 (5.20)

(]

aw,,y =30- H, - (Vd + a)‘,)~ Eoya

Where the parameters are defined in 5.4.3.2.2(8), except w,, which is the mechanical ratio of vertical web
reinforcement (@=pyvfydv/fed)-

In the field “Buckling” activate the checkbox V' referred to the Y or Z direction (along with the
local axis Y or/and Z).
(NOTE: View of local axes: Menu>>"View”>>“Switches”>>“Local Axis”)

In the field “Short Columns” activate the checkbox “Check” to perform the required check in DCH
cases *?,

*2

Beam-column joints (§5.5.2.3)

(1)P The horizontal shear acting around the core of a joint between primary seismic beams and columns
shall be determined to take into account the most adverse conditions under seismic loading, i.e. capacity
design conditions for the beams framing into the joint and the lowest compatible values of shear forces in
the framing elements.

(2) Simplified expressions for the horizontal shear force acting on the concrete core of the joints may be

used as follows:
a) for interior beam — column joints

Vihd = ¥rd '(Asl + Asz)' foa —Ve (5.22)

b) for exterior beam — column joints:

thd =Vra A fyd -Vc (5.23)
Where

Aql is the area of the beam top reinforcement;

As; is the area of the beam bottom reinforcement;
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Ve is the column shear force, from the analysis in the seismic design situation;
Vrd is a factor to account for overstrength due to steel strain-hardening and should be not less than 1.2.

(3) The shear forces acting on the joints shall correspond to the most adverse direction of the seismic action
influencing the values As1, As2, and Vc to be used in expressions (5.22) and (5.23).

Beam-column joints (§5.5.3.3)

(1)P The diagonal compression included in the joint by the diagonal strut mechanism shall not exceed the
compressive strength of concrete in the presence of transverse tensile strains.

(2) In the absence of a more precise model, the requirement of (1)P of this subclause may be satisfied by
means of the subsequent rules.

a) At interior beam — column joints the following expression should be satisfied:

Vi <77 Tog '\/Jj-bj -h, (5.33)
n

Where

n=0.6-(1-fa/250);

Vd is the normalized axial force in the column above the joint; and
fex is given in MPa

b) At exterior beam — column joints:

Vina should be less than 80% of the value given by the right-hand-side of expression (5.33) where:
Vinais given by expressions (5.22) and (5.23) respectively;

And the effective joint width bj is:

a) ifb, >b, then b >b, :b, =min{b,; (b, +0.5-h, )} (5.34a)

b)ifb, <b, thenp >b, :b, =minp,; (b, +0.5-h,)} (5.34b)
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1.3.5 Footings

In this field, the relative checks for the footings verification are located

Structural Component Parameters n
Capacity Design Steel Timber structures
Combinations Slabs Beams Columns Steel Reinforcement
Concrete : C20/25 | Steel (Main) :B500C
Checks
Soil type
[ ] oal(kN/M2) 250
[ ] afr. (kN2 300
Soil failure
[ ]Check Data

Bending-Shear-Punching Shear

MV =7 15 xME gx |35 gz |35
[ ]MaxH of Footing (cm) 0
Serviceability
|:| Structural failure derfl <= 1f u
OK Cancel
v

In the “Soil Type” field you can activate the checkbox ™ next to the relative stresses and type the
value for the nominal stress 0. (KN/m2) and stress fracture ox (KN/m2).

In the “Soil failure” field activate the checkbox “Check” and Soil Bearing Capacity (EC7)
then press the button “Data”, to enter the soil data, in case | .o Method
you have a geotechnical study. Select a calculation method

Il v

. . . . . . Intemal friction angle @ 0
and define an internal fiction angle ¢, the soil cohesion and
. Soil cohesion C {lkM/m2] 0
the shear strength Su. The program will calculate the stresses. | > cor==en ¢ Vma
Otherwise, activate the checkboxes next to the stresses and | [ Wihout Water Pres.
Shear Stenath Su kN/m2) 0

enter a value.
Soil Failure calc'ulatlon for ?eams OEF, according to the
selected calculation method, is based on the EC7 provisions.

Cancel
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“Bending-Shear-Punching shear”: In this field activate the checkbox “Max H of Footing” and type
a value. The activated checkbox means that the program will perform the design check against
punching shear. If the original height does not satisfy the punching shear design check, the
program will calculate the height that satisfies the check. If this is higher than the limit you have
set, a message is displayed that informs you that a higher footing is necessary.

» @ [35 ar 15

In the following fields, “gx” and “qz type the values of the coefficients

used in the analysis.

In the “Serviceability” field the design checks that correspond to the serviceability limit state are
included. Activate the checkbox which allows the user to define the limit value of the considered
ratio 6cr/|.

1.3.6 Steel Reinforcement

On the first field “Available Bars”, which is common for all structural elements, specify the
diameters of the reinforcement bars.
IB,BJ 012,14,16,18,20,22,25,28,32 35,

From the diameters list add or remove a new or an

®(mm) i [[::_

i l to add the new diameter to the list. In order to remove an existing diameter, select the value

existing diameter, respectively. Type a value in the following field and press the button

from the list and press the following button —J
In the Lmax field, you type the maximum bar length to be used in the reinforcement of the

structural elements.

Structural Component Pararneters >
Combinations Slabs Beams Columns Footings
Steel Reinforcement Capacity Design Steel Timber structures

Available Rebars
ofmm) |1 + | — || 6,8,10,12,14,16,18,20,22,25,28,32,35, Lmax(m) | 12

1.3.6.1 Slabs

In “Slabs” the rebar of the slabs is defined:

In the field “Bar Cover” type the rebar cover value according to the climatic conditions (mm).

In the “Bar spacing” field = B=r=sPacnalem} v o the maximum and minimum distance (cm)
between the reinforcement bars inside the slab.

In the field “Solid Slabs Reinforcement” specify the minimum reinforcement (main, secondary,
additional) and the minimum relative distances.

In the “Reinforcement of Zoellner-Sandwich” field specify the upper and lower, minimum main
reinforcement for the solid part. For the beams inside the slab, define the bars’ quantity and the
upper and lower maximum and minimum diameter.
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In the field “Stirrups” specify the minimum distance between the stirrups (cm),
diameter/distance in support and span.

Columns - Walls | Beams | Footing Connection Beams | Strip Footings | Footings

Concrete Cover (mm) 20 Bars spacing (cm) max 20 | min |G
Solid Slabs Reinforcement
e { {zm) o { {cm)
Main Reinforcement | 3 w20 Additional Suppaort 3 W |20
Secondary 8 w| |25 Secondary 8 w| |29

Reinforcement of Zoeliner - Sandwich f {cm)

top Slab Top
Main Reinforcement| g w8 /|15 fir} w8 /|15

Main Drmax omax Dmax
Main Reinforcement | 1 o (12 w[|2D W 2 @ (10 w20 W
Stirrups

Stirrups Span

min Distance {cm) 5 @ g w|/ |20 @ |8 v /|20
1.3.6.2 Columns-Walls

In “Columns-Walls” the reinforcement of the columns-walls is defined:

Type the bar cover value according to the climatic conditions (mm).

In  Barsspacing Em} o the maximum and minimum limits related to the distance (cm) between
the bars.

Slabs | Columns - Walls | Beams  Footing Connection Beams  Strip Footings  Footings
omin dmax Mo, of Diameters

KConcrete Cover (mm) max Bars Spacing {cm)

Columns - Walls
Columns 14~ 20 v
Column 14 ~ | |20

Walls interior

dmin

Horizontal 10

Vertical 10

Shear (Stirrups)
min Distance {cm) 5
®min bmax

3 A 12w

max Jfmir{em)

=9 [s
& [

Support
Span

Jmin{cm) - f {em)
o
5

m ~||1

] Jfmax (cm)

8 ot

[
L4

|| e
HH
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In the “Columns-Walls” field specify the maximum and minimum limits of the diameter of the
main steel reinforcement used for columns (“Columns” field) and for columns inside the shear
walls (“Column” field).
In the field “No. of Diameters” define how many differed diameters could be used in columns
and shear walls, respectively.

NT

Q EXAMPLE:
If you type 2, the program will consider two more diameters, i.e. 3 in total (i.e. ©16-018-120).
If you type 0O, it will consider only one.

In the “Walls interior” field define the parameters of the steel reinforcement for the body of the
shear walls. Type the maximum and minimum diameter for horizontal and vertical rebar and the
minimum distance between them. For distances less than the minimum defined, the program
will increase the diameter.

In the field “Shear (Stirrups)” specify maximum and minimum limits for the stirrups’ diameter
and the minimum distance between them (for less than then minimum distance, the program

increases the diameter).
Smax (cm)

]
Support IE‘ 'I |1D

. . & I vI |1D . . .
In the following fields pen 8 specify the steel reinforcement in the support
and the span. If the defined values satisfy the design checks, they will be placed, otherwise, the
program will take into account the limit values so as different steel reinforcement is placed.

1.3.6.3 Beams/Footing Beams

In “Beams” and “Footing Beams” define reinforcement:

Type bar cover value according to the climatic conditions (mm).

Bar distance {cm . - _— .
In (em) type the maximum and minimum limits for distance (cm) between the bars.
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Slabs  Columns - Walls Beamsl Footing Connection Beams IStrip Footings Footings

Concrete Cover {(mm) IEI Bar distance {cm) Max | 20 | min | ] |
Web Reinforcement
Up Extend bottor [ Extend Update Al
m 14 ~ m 14 ~| Omax |20 +| Crackinge |8~
Side bars dmin (12 | @max 20
Support bars omin |14 | omax |20 | max Width (om)

|:| Same Reinforcement in Span-Support
[]Multi-5pan Reinforcement

Shear (Stirrups)

' , min® [ {cm)
Min Spacing {cm
pacing (cm) dmin Tmax 8 it

Support
Preference |Stirrups (90) e 8 v |12 ¥ gpan 8 v

In the field “Web Reinforcement”, the checkboxes “Up” and “Bottom” next to “Extend” means
that the beam supports’ steel reinforcement will pass through the span and will be added on this.
Specify the maximum and minimum limits for the diameter of the main reinforcement in
extending (upper and lower), for bars in the span and the support.

Web Reinforcement

Up Extend bottor [ ] Extend Update Al

o (14 © |14 | Omax 20 -~ Cracking® 8 v
Side bars dmin |12~ | ©max (20

Support bars dmin (14 | omax (20 | max Width {cm)

First, specify the minimum main reinforcement of the upper side. Type the number and select
the diameter. Repeat for the lower side. Then define the maximum diameter.

Then specify the minimum and maximum diameter for the main reinforcement on side and
supports. Finally, in the “Cracking ®” field specify the minimum diameter of the reinforcement
considered for crack control.

In the “max Width” field, determine the maximum distance to place a common bar. In case of
bigger distance, the program will place two bars in the support.

. . Same Reinforcement in Span-Support .
Activate the following checkbox ] P PP and the steel reinforcement

will be the same for span and support.
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L IMPORTANT NOTE:
MULTI-SPAN REINFORCEMENT

Multi-Span Reinforcement

Activate the following checkbox so that the reinforcementin the spans

is common to the entire beam.

In the implementation process of single beams reinforcement with common rebars of a specific
length, the program places the additional rebars in the supports based on certain criteria. There
are two ways to place the additional supports reinforcement.
- Thefirst way is additional rebars to come from each span on both sides and be positioned
on the respective side of the span.
- The second way is to place a common support rebar.

B2

N ‘ ‘

Figure 1
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A. The first criterion is the width of the support, as determined by the parameters of beams

reinforcement.

Available Rebars

o(mm) E +|[=|[6:8.10.12,19,16,18,20,22,25,28,32,35, | maxtmy

Slabs  Columns - Walls Fooh’ng Connection Beams  Strip Footings  Footings

Eoncrebe Cover {mm) Rebar spadng (cm)  Max III Min

Web Reinforcement

Top  [Z]Extend Bottom [ Extend Update= All
D |14 v © |14 | ©max 20 +  Cracking® 8 ~
Side rebars dmin (12~ | ©max 20 ~

Support rebars omin |14~ | ©max k‘ max Width (cm) .

|:| Same Reinforcement in Span-Support
[CIMulti-Span Reinforcement

Shear (Stirrups)

. . mind J {cm)
Min Spacing {cm)
omin Dmax 8 v

Support
Preference | Stirrups (30) ~ 8 v |12 v span 8 v
Cancel

Structural Component Parameters *
Combinations Slabs Beams Columns Footings
Steel Reinforcement Capacity Desian Steel Timber structures

If it exceeds the max support width (see Figure 1), then support reinforcement per side is placed

separately.

If the width of the support is less than max width, then the same rebar is placed all along the

support (see Figure 2).

33



CHAPTER 9A “MEMBERS DESIGN SBC304_17_CONCRETE” SCADA Pro”

Structural Analysis & Design

L NOTE:
Changing this parameter post creation of the alignments of the beams requires deletion and re-
creation.

B. The second criterion has to do with the width of the beams in the support. If this width is
different for the two beams, then additional support rebars are placed separately. Otherwise, a
common rebar is placed.

' CONCLUSION:
Common rebar is placed only if both criteria mentioned above are satisfied:
A. Support width <max width in parameters
B. Same beams width

In the next section “Shear (Stirrups)” the parameters for the shear reinforcement of the beams
are defined.
Shear (Stirrups)

Min Spacing (em) Pmin s e fem

Support

Preference |Stirups (30) ~ |8~ |12 ¥ | gpap 8w

Specify,

the minimum distance between the stirrups

the angle (if they are placed perpendicularly or obliquely (45°))
the diameter limit values

min® [/ {cm)
Suppart 8 v
Span 8 s |10
In the following fields specify the diameter and the distance of the

reinforcement bars in the support and the span. If these values satisfy the design checks, the
rebar is placed as appropriate, otherwise, the program places a different reinforcement by taking
into account the limit values of the diameter as well as the distance.

L NOTE:

L=t : After completing the parameter selections and before closing the window,

press the Update All button to update the parameters.

1.3.6.4 Strip Footing

In “Strip Footing” the parameters of the steel reinforcement in strip footings are defined:

For the common parameters mentioned in the previous tabs, follow the previously described
procedure.
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In addition, in the “Range Reinforcement” field define the limits for longitudinal and transversal

Flange Reinforcement [ (cm)

Longitudinal @ 12w /|15 Transverse @ (12 v | [ |15
flange reinforcement.

1.3.6.5 Footings
In the “Footings” tab, the parameters of the steel reinforcement in footings are defined:
Type the bar cover value in accordance with the climatic conditions (mm).

In the field “max bar distance” type the maximum and minimum limit values for the distance
(cm) between the reinforcement bars.

Slabs | Columns - Walls | Beams | Footing Connection Beams | Strip Footings
|C0ncrete Cover (mm) max bars distance {cm) 15

Flange

omin ©max  /min(cm min®  f

12w 20 W 10 12 w (|15

Specify the minimum and maximum diameter of the bars and the minimum distance. For lower
distance, the program changes the diameter.

min®  /[cm)
|12 v‘ 15
In the following fields determine the diameter and the distance of the

reinforcing bars, you wish to place. If it is sufficient, then they are placed. Otherwise, the
reinforcement, resulting from the program’s design verification, is placed.

1.3.7 Capacity Design

The last tab “Capacity Design” concerns concrete structures capacity design checks:

Structural Component Parameters n
Combinations Slabs Beams Columns Footings Steel Reinforcement
| Capacity Design | Steel Timber structures
Direction x Directionz
= acd <= = acd <=

e ST

Middle [] |35 Middle [] |35

Fixed 135 Fixed 135

Free D 35 Free |:| 35
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Specify the upper bound of the factor “acs” for capacity design, in each direction.

Generally, the value of a. should be less or equal to the seismic behavior factor g.

For fixed columns, a. = 1.35 is taken.

Activate the corresponding checkbox and type the value you want.

Without ticks, the program takes into consideration the calculated values.

The designation of a node as free or fixed is performed by using the command "Designation".
T

|Desigvr13tion|Deiign

;’rﬁ; Column
RE
’:ﬁﬁ Walls

Nodes without Designation are considered free in both directions except for the fixed ones.

Finally, considering the exploration of the column, there are the results of the capacity design
check (initial and incremented moments) for each combination. Of course, in the direction in
which the capacity design check has not been taken into account, the initial moments are the
same as the incremented ones.

1.4 Merge Elements

% In the new version of the program, a new command group is added, which concerns
merging of steel (and timber) members for the calculation as well as buckling and

Merge deformation checks display according to EC3.
Elements =

IMPORTANT NOTES:

1

By using this command, it is now possible to define correctly, the initial length of the member

Buckling Members Input
per direction to be taken into account in the buckling checks.

1

Until now, this condition was considered by defining the length coefficients (see

// Buckling Members Input

)

Lateral Buckling

Direction Direction £
Member's Length Member's Length

(_JReal (_JReal
1 ]
(®) Coefficent (®) Coefficent -
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. Now, be using merging per direction, there is no need for the coefficient process, and
merging will be achieved, in most cases, automatically.

. Also, note that through the merging process, the buckling length, is calculated correctly, and
in the printouts of the results a merged element is printed once with the annotation of the
individual members that contains.

BASIC CONCEPTS OF BUCKLING ALONG MAJOR AND MINOR AXIES.
WHAT IS LY AND LZ RESPECTIVELY.

Generally, in the double T cross sections, the local axis
- y-yis the major, and
- z-zis the minor,

as in the figure below:

Q EXAMPLE:
For example, let’s see the buckling length of this column below, which is connected laterally with
griders. First, check the initial buckling lengths Ly and Lz for the column.

The local axes direction of the column and the griders are as shown in the figure below:
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The columns buckling along its major axis y-y (green) means:
- Buckling because of My (rotation around the y-y axis), that is, buckling out of the plane,
which in the specific case, the merged length should be the buckling lengh, that is, the total
length of the column.

In the other direction, buckling along its minor axis z-z (blu) means:
- Buckling because of Mz (rotation around the z-z axis), that is buckling in the plane. The
column is considered to be supported laterally by the griders, so, the buckling length Lz
should be the length of each member.

NOTE:

Generally, making a rule, we could say that, we consider the merged length Ly in the direction
where the local axis y-y is parallel to the supporting elements. While in the other direction, if
there are no supporting elements, Lz is the length of each member.

In the same example regarding the griders:
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The supports from the columns are parallel to the local z-z axis (blue, out of plane) of the griders.
So, merging will be in Lz (total length). While in the y-y direction (green, in the plate), Ly is the
length of each member.

Respectively, for the inclined beam of the figure below:

The local axis of the beam that is parallel to the purlins is the y-y. So, Ly wil be the merged length
of the total beam, while Lz will be the single members.

Merge group command, contains the list of commands below:
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ﬁ 'ﬂ'r%

Merge | Continuity
Elements~ ||| of Beams ~ |
Ly

Auto

User
View
Correction

Single Delete

& Overall Delete
Al

by :%.l :"r-:}-.l :ﬂl Yl ﬁl

Merge elements mean that the individual parts of a single element, merge in each buckling
direction, either automatically or manually.

Meaning that the buckling length is considered computationally to be not the actual length of
the element, but the unified from the beginning to the end of the column or beam, respectively.

In addition, in the presentation of the results, for these merged elements, the most unfavorable
results are displayed once and not for each individual one, as it was happening so far.

Finally, in automatic merging, there is the definition of discontinuity levels, horizontal or vertical,

used as merging boundaries of a continuous element.

L NOTE
It is better to work in the 3D mathematical model, displaying the local axes, whenever you use
these commands.
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1.4.1 Auto merge

By using this command the following dialog box is displayed:

% %‘Uto

[

Layer | Steel Columns ~

Columns ~ Calculation

Discontinuity Levels

New View Delete

Pick i %Y Pick: ff Z¥ Pick

Cancel

First, choose the layer of the elements to merge.

Just below, specify the type of element contained in the selected layer.
The program automatically understands the type of the element: Column if vertical, Beam for all
the others.

Press “Calculation” and the program will merge the elements of the active layer, based on what
was mentioned above.

Merged elements are displayed with colors:
e Yellow color for the merged elements along the y-y local axis
e Cyan color for the merged elements along the z-z local axis
e Pink color for the merged elements along both local axes
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The next section is about defining and processing the discontinuity levels.
Discontinuity levels are levels that are the boundaries of beams and columns, used to break
merging in each direction.
- For the columns, the discontinuity levels are horizontal levels defined by the floor levels.
- For the beams, the discontinuity levels are always vertical levels defined by two points.

Predefined limits:
- For the horizontal levels, they are the foundation level and the last level.
- For the beams, they are the vertical limits of the model.

. The predefined limits are never displayed in the discontinuity levels list.

A

¥ EXAMPLE:

A three floor building with 0.00, 300.00 and 600.00 height levels, in discontinuity levels list of
the columns, only the level 300.00 will be specified by default (that is, only the intermediate level
without the limits)

Automatic Merge L\\, *
Layer | Steel Columns ~

Columns ~ Calculation

Discontinuity Levels
1 300.00
MNew View Delete
Pick Jf XY Pick Jf Z¥ Pick
Cancel

considering that, the columns merging will be interrupted at 300.00 cm. The column will merge
from 0.00 to 300.00 cm and the next floor column from 300.00 to 600.00 cm.

= To set your own discontinuity levels for COLUMNS:
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press “NEW” and next “Pick” and point one point.
The horizontal level that defines the altitude of this point is a discontinuity level.
Select level from the list and press “View” to display it.

Automatic Merge

Layer Lines dirdes
Columns.

Discontinuity Levels

1 487.50

To delete a discontinuity level, select it from the list and press “Delete”.
= Forthe BEAMS:
The definition of vertical discontinuity levels, but now through “Pick” you define two points, that

is, a line that defines a vertical discontinuity level.

For example, in the figure below
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discontinuity level of the front and back griders is the limit of the two buildings.

. Especially for the beams, and when the discontinuity level you want to set, is parallel to the
Global XY or ZY, press the corresponding command and point only one point.

Pick /XY Pick /f ZY

For Beam’s and Column’s discontinuity levels, editing can be achieved in two ways:
1. Either by deleting and defining a new one,
2. or by selecting the corresponding level and re-defining by pointing a point or points.

1.4.2 Users merging

Select the command, and then point the start point and the endpoint of the members to merge.

By selecting the second point (endpoint), the following dialog box appears:

-_
1_: User

Merge *

Buckling
|:| Direction Y

|:| Direction £

Deformations
Direction ¥

Direction 2

Columns

i

Cancel

where you define the direction of merging for Buckling and Deformations.

14.2.1 Merge concrete columns
This command is mainly used in masonry buildings with vertical reinforced concrete elements

which connect the nodes of the surface elements and which, in order to be designed, must be
merged.
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You select the command, and then you point the starting point and the
end point of the members you want to merge.

Using View command, you can see the merged elements colored, accordi tong merge direction.
Also, the following dialog box appears:

q\!iew %

Buckling Ib
Direction

Direction Z

Deformations
Direction Y

Direction £

Columns

View

Ok,

X

I Cancel

- Select element’s type from the list, then
- check in Buckling / Deformations the direction of merging in order to see the
corresponding merged elements.
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1.4.4 Correction

“Correction” command offers the opportunity to correct elements which are already merged.

Select the command and then a merged element to display the following dialog box:

"t:i' Correction I/\\y

Merge >

Buckling
Direction ¥

DDirectinn i
Deformations
Direction ¥

Direction Z

Columns

View

QK

Cancel
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in which checks shows the merging direction.

Here you can modify the selections of the directions in Buckling and Deformations. Press View to
see the member with the corresponding merged color.

. ATTENTION
This command works only for the merged element, otherwise, the dialog box does not appear.

1.4.5 Single Delete

N Sir{le Delete

Select this command in order to delete a single merging.
Select the command and click a merged element. Right click to delete merging.

1.4.6 Overall Delete

" Overall Relete
g, overaie

Select this command to delete all merging. Select to delete all merging from all the merged
elements.
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2. Beams
_ The “Beams” command group contains the following
‘ ﬁ [ - commands
Continuily  Check-  Results |~ continuity of Beams

- “Check — Reinforcement”
- “Results” related to the design checks and the checks
of the steel reinforcement

of Beams = Reinforcement = ™
Beams

2.1 Continuity of Beams

Continuity
of Beams ~

v
Merge Beams
®
Merge Beams Delete

#i Single Continuity of Beams
{ Overall Continuity of Beams

% Single Deletion of Continuity of Beams
{ Overall Deletion of Continuity of Beams
4 Preferences of Beam Reinforcement

2.1.1 Merge Beams/ Merge Beams Delete

v
Merge Beams
*
/ Merge Beams Delete

In case that beams include surface elements there is a need to break the members of the beams
in order the necessary connections between the linear and surface elements to be ensured.
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3 Circles
4™ Beams
&l Columns
< Footings
& A Nodes
i+« Mathbeams
] MathColumns
Surf 20
£ Surf 3D
= Slabs

AProject Pa... 7% Project D.

Consequently, by breaking the beam in small parts, the need for merging is born, in order for the
beam to be designed as a single member. This is accomplished by using the command Merge

v
// Merge Beams
Beam:s.

Select the command, and then point one by one in succession, the parts of the beam. Continue
with “Continuity of Beams” and “Check Reinforcement”.
If for some reason you wish to delete a preliminary merging, select the command

x
// Merge Beams Delete

and then the first element of the merging beam. Right click to complete.

2.1.2 Single Continuity/ Overall Continuity of Beams
i
]
Single Continuity of Beams: This command is used to (selectively) define the beams
that participate in a beam continuity.

v"  Left click to select the beams.
v" Right click to end the selection.

v' Thered rectangles that appear on the screen indicate the beams’ continuity
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&

ay o
e Overall Continuity of Beams: This command is used to determine the beams’
continuities of the current level or the entire building automatically.

Select the command and in the dialog box check Level or Total:

Beams Alignment-Totz x|

* Level = Total

QK I Cancel

Red rectangles that describe the beams’ continuity are displayed in the screen automatically.

2.1.3 Single/Overall Deletion of Continuity
&
Single Deletion of Continuity: This command is used to (selectively) remove already
created beams’ continuities.

Select the command
Left click to select the beams

Right click to end the selection

i
PS¢ . o
Overall Deletion of Continuity: This command is used for the removal of all existing
beams’ continuities, of the current level or the entire building.

Beams Alignment-Tota il

= Level = Total

In the dialog box that appears, make the appropriate choice.

QoK I Cancel
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2.1.4 Preferences of Beams Reinforcement

-
’ This command is used in order to:

o insert one common bar or two different bars on the support of the continuous beams,
o take into account both of them,

o change the anchorage length.

Q EXAMPLES:
Select the command and then select a beam. The following dialog box “Preferences of Beam
Reinforcement” is displayed:

Preferences of Beam Reinforcement x|

On the common support, the positioned bars consist of two different bars.
By clicking on the two bars, they are converted into one common bar.

In the figure on the left, the positioned bars to the corresponding
spans, pass through the spans on both sides, on the top and
bottom of the beam.

| . . . .
| This means that during the calculation, the program takes into
account the bars from both spans (top and bottom).
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If you want to take into account just the bars of one span, click on
the yellow and white lines, in order to obtain the form on the left
figure.

L
In order to change the bars on the left side (top and bottom) use the arrows —l to view the
left span.

You should change either the top or bottom rebars.

Activate the “Support Width” field —-PPer VWidif im) [ by clicking on the width value

Support Width | 0.25
(e.g. 0.25m) to display the existing width of the beam i and type a

new value, if you want to change the anchorage length.

§ Mouse right button function

This is a function which is enabled by right clicking on a structural element. Move the mouse
pointer over a structural element, such as a beam, and press the right button, then, the following
menu options are displayed:

¥l Hide

. | Isolate You can select a command from the menu on the

left instead of using it from the Ribbons’ sections.
‘W Continuity Check-Reinforcement

§  Editor
Results
Exploration

Diagrams

L X!

Detailing
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2.2 Check Reinforcement

El = Single

Check - = Cwverall
Reinforcement =

2.2.1 Single

a Single: This command is used for the design of a beam or a continuity of beams. Select
the command and use left click to select the beam continuity.
The program makes the design checks and displays the results using colors and symbols
indicating, in this way, the type of the failure.
The colors indicating the beam’s failure are the following:
Red. Failure in Bending. It has exceeded the maximum steel reinforcement ratio pmax.
Pink. Failure in Shear / Torsion.
Cyan. Passed the design checks.
The symbol on the beam indicates:

Failure in Bending
Failure in Shear

Failure in Torsion
Dense positioned Stirrups Asw

< |2

It has exceeded the maximum steel reinforcement ratio | p

It has exceeded the maximum anchorage length Idb
Capacity Design acd
It has exceeded the maximum crack width Wk
Deflection failure L/d

2.2.2 Overall

ﬂ Overall: This command is used to apply the design checks of the beams according to their
final design. Select the command and in the dialog box activate either “Level” or “Total”.

%

= Level " Total

OK I Cancel
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2.2.3 Results

| =

Results

-

- This command includes a sub-group of commands related to the
I Editor calculation process and the display of the designing as a result of

beam continuity.
M Results

#  Exploration

ﬁ Reinforcement Detailing

2.2.3.1 Editor

-I-

== This is a command which, however, in the later versions of SCADA Pro is completely
replaced by the command Detailing.
Use Detailing for editing a beam continuity in an integrated environment of calculation and
design. You can also apply Retrofitting methods and calculate the new moment diagrams.

. Detailed instructions on how to use this command are mentioned in the relative user’s manual
(chapter B. Beam’s Detailing)

2.2.3.2 Results

This command is used to display a TXT file that contains the main design checks and
calculation results of a beam continuity.
Select the command and then left click on the centroid axis of the beam to open the TXT file and
read the results.
The TXT files that are displayed are the same files generated by the program for the printout.

54



CHAPTER 9A “MEMBERS DESIGN SBC304_17_CONCRETE” SCADA Pro”

Structural Analysis & Design

File Edit View Insert Format Help

Dl|@| SR m (@[] B

BS 2
———————————————————————— SEISMIC DESIGH ———————————————
|BEAM : BS - MEMB.: 158 - Connection (Hodes) Start:143 End t132 |
|EKIND : T Width bw= 0.25 Heig.h= 0.55 Slab thick. hf= 0.15 Leng. L= 4.15]|

|l---——— CONCRETE : C12/15 —————-——— e e |
|fek (Mpa)=12.00 yeou/ycs =1.50/1.0 maxec (N,M)=0.0035 maxec (N)=0.002 |
|fecm(Mpa)= 1.60 trd(Mpa)=0.18 |

- REINFORCEMENT-———-Cover c(mm) = 25 ———————————————— |
|MRETIN : B50OC E=(Gpa)=200.00 fyk(Mpa)=400 y=u/y=s3=1.00/1.00 max eg=3=0.02 |
| STIRRUES : B50OC E=(Gpa)=200.00 fyk(Mpa)=500 y=u/ys3=1.15/1.00 max eg=3=0.02 |
[ == e e e e e e I
|BENDING WITH AXIAL VERIFIC. | START SUPPCRT | SPAN | END SUPPCRT |
- +--Top—-——-Bot.——+--Top——-Bot.——+--Top———--Bot.——|
|Effective Length beff (m) | 0.25 | 2.14 | 2.14 | ©9.25 | 0.63 |
|&pplied Zxial force NSD(EN) | -21.59] 7.70] T.70] T.70] 7.70] -21.59]
|&ppl.Bending Moment MSd(EMM) | 406.94|-320.67| 291.55|-257.11| 428.16|-308.38]
|Critical Load Combinations | 24(F) | 21(F) | 21(F) | 21(F) | 21(F) | 24(F) |
|REQUIRED REINFCRC. A= (cm2) | 22.%1| 16.42| 17.14] 13.24| 23.97] 15.80]
|pexr Face/Critical Combin(cm2) | | 1 1 | 1 |
I o I
| SHEAR VERIFICATICHN | (WITHCUT SHEAR CAPACITY DESIGHN) |
|Seis.5hear force (EN) S5tart | minVsd= -8.0 / maxV5d= 242.8 = =-0.03 |
| End | minV5d= -14.1 / maxVSd= -253.9 = = 0.06 |
- +-5tartc (Cr.Region)-——-Span-—---—————— End (Cr.Region) |
|Beam Lengths L{m)} | 0.55 | 3.05 | 0.55 |
|-——=—- Seismic participation-—---+--No-—-——-- Yeg——+--No—-————-= Yes——+--Ho-———-—- Yes—-|
|2pplied Shear forece VEd (EN) | 242.8] 237.6] 253.9]
|2pplied Tors. Moment TEd (ENM) | a.7] a.9] 0.9]

| | |

| | |
|Rezist.without reinf.VRd,c(EN)| 1 72.71 |  &6.5] 1 72.9]

| | |

| | |

| | |

|Reszist.comp.struts  VRdmax (EN) | 245.5]| 240.8| 257.1]|

|Resist.tors.moment TRdmax (ENM) | e6.1]| 64.9] 69.3]

|TEA/TRdmax + VEd/VRdmax <= 1.0] 1.0] 1.0] 1.0] W
For Help, press F1 NUM

\
Y A NEW WARNING SYMBOL FOR INEFFICIENCY OF THE ANCHORING LENGTH IN THE
BEAMS.

The way of calculating the Ibd anchorage lengths for different regulations is summarized below:
The total Ibd is calculated and divided into 11 and 12. L1 is the linear anchorage length, and 12 is
the one rotated into the node.

NOTES:
. EC2 does not provide a minimum linear anchorage length but provides a minimum TOTAL
anchorage length (11 + 12) which is also called |b, min.
. EC8 in paragraph 5.6.2, among others, provides ONLY for DCH the anchorage length to
be linear (exaggerating).

Based on the above, resulting:
1. For EC2 w/o EC8 scenario as well as for all EC with DCL and DCM ductility classes, it

does not obey a minimum linear anchorage length Ib, min, but checks the total length
Ibd regarding Ib, min according to 8.4.4 Of the EC2.
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So, there will never be an error message because if the anchorage length is bigger than
the width of the support, the bar will reach the alignment and then return to the node.

2. For EC with DCH high ductility class, the use of the minimum linear anchorage length is
allowed according to 5.6.2 of EC8. The error message will be displayed.

. In addition, the affinity regions are now taken into account for calculating Ib. The upper
reinforcement is region Il while the lower I.

2.2.33 Exploration

™ This command is used to display the TXT file that contains all design checks and calculation
results of a beam. Select the command and left click on the centroid axis of the beam to open
the TXT file and read the results.

2.2.34 Reinforcement detailing

#

. Use this command for editing a beam continuity in an integrated environment of
claculation and design. You're also able to apply Retrofitting methods and calculate
the new moment diagrams.

. Detailed instructions on how to use this command are mentioned to the relative
user’s manual (chapter A. Beam’s Detailing)
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3. Capacity design

ﬁi ﬁi The command group “Capacity Design” contains commands for performing
w | capacity design.

o fl‘mdt‘ Design | & Capacity Design always precedes columns and walls design if necessary.
2legses™ =~

Capacity Design

3.1 Node Releases

This command is used to determine the node releases of the columns and walls.

5 % Column
Mode ﬁ Walls
Releases~

3.1.1 Column

Specify the node releases of the column for the capacity design application.
Select the command and the column’s nodes for changing their releases. Right click to end
selection and the following dialog box opens:

Ed

=
Direction y-z W
Free W

The second list contains [NeCapacity Design the node releases for the capacity design

application.

ATTENTION:
. Note that this command is used only for columns’ nodes.
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3.1.2 Walls

Specify the node support releases of the wall for the capacity design application.

Select the command and the column’s nodes for changing the support conditions. Right click to
end selection and the dialog box opens:

e
-

Mode Designation

Direction y-z W

Free W

Garc

—
mmdpnz
The first list contains the directions for capacity design application |Direction yz

The second list contains [Ne Capacity Design the node condition for the designation.

ATTENTION:
. Note that this command is used only for walls’ nodes.

NOTE:

. If the user skips the definition of the node releases, the program will consider them as free
in both directions except for the fixed ones.

3.2 Design

i,

Design

-

This command is used to apply the capacity design and display the results.

NOTES:

. The beams design precedes the application of the capacity design

. The capacity design, always precedes the columns and the design of the wall, if it is
necessary to be applied.

A necessary precondition for both selective and total Design control is that beams have
been designed and "Amplification" has been activated in Beams and Columns fields in the
Structural Component Parameters window
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3.2.1 Single

-

iﬁi This command is used to apply the capacity design on a single node. Select the command
and left click on the node.

3.2.2 Overall

L

1% This command is used to apply the capacity design on every node of the current level.
Select the command and repeat the procedure for the rest of the levels.

3.2.3 Results

¥

L/

This command is used for the display of the TXT file that contains the results of the main
design checks of the capacity design. Select the command and left click on the node to open the
TXT file and read the results.

3.2.4 Exploration

y.

F

"N This command is used for the display of the TXT file that contains all the results of the
design checks of the capacity design. Select the command and left click on the node to open the
TXT file and read the results.

4. Columns
P - The command group “Columns” contains commands about
‘ buckling check, design checks, steel reinforcement checks and
Buckling Check Results | results for columns and shear walls.

Reinforcement = ~
Columns

NOTE:
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. Columns’ and walls’ design always follows the capacity design; if it is necessary to be applied.
First, the capacity design is applied on every required level, and then the design checks for
columns and walls are performed.

4.1 Buckling

This command will be fully available in the next version.

4.2 Check Reinforcement

This is a command list related to the design checks for columns and walls resulting in their final
design.

4.2.1 Single:

Select the command and left click to select one or more columns or walls. The program
performs the appropriate design checks and displays the results by colors and symbols indicating
the type of failure.

A colored dot is displayed in the center of the element.
The color changes according to the type of failure as follows:

** Red: Failure caused by biaxial bending. The steel reinforcement exceeded the maximum
ratio of 4%. Dense stirrups. No results are displayed.

*»* Pink: Failure by Shear / Torsion or exceedance of the ductility level. The results show the
reason for failure.

«» Cyan: All design checks are verified.

The initially indicated type of failure appears above the element as well:

Failure by biaxial bending M-N
Failure by Shear \Y
Confinement failure wwd
Buckling failure A
Failure by Torsion T
Dense Stirrups Asw
Exceedance of 4% steel reinforcement ratio p
Exceedance of the ductility index v
4.2.2 Overall

V'

This command is used for the calculation of the final columns and/or walls design in total.
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Select the command and the following dialog box is displayed:

Select whether to design all columns/walls of the current
®) Level () Tetal level or the building in total.

Columns Walls

| oK | | Cancel |

4.2.3 Single Delete

ey

walls.
Press the command and left click to select the columns and the walls.

This command is used to delete the previous calculations from one or more columns or

4.2.4 Overall Delete

ﬁThis command is used to delete the previous calculations from columns or walls of the
current level or the building in total according to the selection in the dialog box.

(@) Level () Total

Columns Wallz

| oKk | | Cancel |

4.3 Results

Results

-
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HH Editor This command contains a list of commands related to the
elaboration and the display of the results derived from the
" Results design checks of beams continuity.

.;,-;.- Exploration
“a

|F”| Detailing

% Strength Calculation [Pushover)

4.3.1 Editor

I;I“ This is a command which, however, in the later versions of SCADA Pro is completely
replaced by the command Detailing.

Use Detailing for editing a column in an integrated environment of verification and design. You
can also apply Retrofitting methods and calculate the new moment diagrams.

'. Detailed instructions on how to use this command refer to the related user manual (chapter
B. Column’s Detailing)

4.3.2 Results

Select to display the .txt file containing the main checks and design results of columns and
walls. Select the command and left click on beam’s axis to open the .txt file and read the results.
The *txt files displayed are those generated by the program for the printout.
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File Edit Wiew Insert Format Help

D||d| Sl s [=lm|-| B

'=WITH MCMENT CAPACITY DESIGHN 2
|COLUM: K8 - MEME.: 15 - Connection (nodes=) Startc:7 End :15 1

|KIND : T by=110 d=z=25 dy=25 bz=390 bo=43 HEIGHT H= 3.16 Hcr.= 1.10 |

|—————— CONCRETE : C2&5/30 —/————--—————— |

|fck (Mpa)=25.00 ycu/ycs =1.50/1.0 maxec (N,M)=0.0035 maxec (N)=0.002 1
|fetm(Mpa)= 2.60 trd(Mpa)=0.30 1

| —m e e REINFORCEMENT----Cover c(mm) = 25 —————————————— - — 1
|MATH : BS0OC Es(Gpa)=200.00 fyk(Mpa)=500 ysu/yss=1.15/1.00 max es=0.02 |
| STIRRUFS : B50OC E=(Gpa)=200.00 fvk(Mpa)=500 ysu/vyss=1.15/1.00 max e3=0.02 |
| —————————= BIAXTAT. BENDING WITH AXTAL FORCE Critical combination lé—————————— |
| POSITIOCHN | BOTTCM | TCP |
| = e B e B e —— 1
|Max normalised axial force wd| v: wd= 0.11 comb. 73 | z: wd= 0.09 comb. 73 |
|Applied Axial force HN5d (EN) | 927.82 | 893.25 |
| App . bend . moment M3d (KNM) |[yv= 165.28 |z=-1260.79 |y= -104.08 |z= -180.29 |

| ———————————— CONCRETE DEFQRMATICHNS ENVELCPE (0/00)-——-——---——---""—"""""""-"-——— |
|&Apex Comb. Deform. Apex Comb. Deform. |Apex Combk. Deform. Apex Comb. Deform. |

|- Column Bottom—————-—-——————————— - Column Top-—-—————--——————-—""--——- 1
11 T2 -0.3180 |2 Q -0.2208 | 1 20 -0.1991 |2 0 -0.1941 |
|3 5& -0.1487 |4 10 -0.3528 | 3 a -0.4213 |4 a -0.4259 |
|5 8 -0.4919 |& 15 -2.4261 | 5 0 -0.1987 |6 13 -0.3460 |
17 g -2.4774 |8 40 -0.68098 | 7 4 -0.2907 |8 20 -0.1503 1
| ————————— SHEZRR FORCE VERIFICATIOHN---——- WITH CAPACITY DESIGH-——---——- |
|Seizmic shear Y (EN) Start | minVsd= -191.75 / maxVsd= 191.95 = = -1.00 |
| End | minVsd= -191.75 / maxVsd= 191.35 = = -1.00 |
|Seismic shear Z (EN) Start | minVsd= 46.45 / maxVsd= 142.00 = = 0.00 |
| End | minVad=  46.45 / maxVad= 142.00 = = 0.00 |

I

I

|Design Shear resist. Vrd2(EN)| 1738.5| 1415.0| 1738.5| 1415.0| 1738.5| 1415.0]
|Zpplied Shear force VSd (EN)| 661.9] 167.2] 191.9] 142.0| &61.9] 167.2]

| Shear Reszistance Ved (EM)| 240.5| 182.6]| 291.4] 268.7| 212.0] 178.1]
| 5Shear for stirrups Vwd (EN)| 421.4]| | 1 | 445.8]| 1
| Shear critical combinations (1 /24) (1 See) (1 79 )1(1 /741) (1 /f24)|(1 /e8)]
|TORSION WITH SHEAR WVERIFIC. |Max Applied Torsional Mom. (ENM) T=d : 0.20 |
|Tors.moment resistance (EXM) | without reinforcement Trdl: -0.06 |
|Stirr.tors.mom.res. Trd2 (KNM)| 1088.4| 885.9| 750.6| &11.0| 1088.4| §&85.9]
|5trut tors.mom.res. Trd3 (KNMM)| 135.6| 107.5] 93.5| T74.1] 135.6| 107.5] W
S = ) e [T

4.3.3 Exploration

&

- Select this command to display the TXT file containing the results of all design checks of
columns and walls. Select the command and left click on the beam’s axis to open the TXT file and
read the relative results.
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File Edit View Insert Format Help

D|(El @ a 0@ | |
folumn 1d: 16 (15) "

CCMB N My Mz Vy vz Mx

5tartc 1 1722.891 327.93 -25.87 0.47 155.87 -0.02
End 1 1676.25 -164.895 -2T7.44 0.47 155.87 -0.02
Startc 2 1068.16 208.07 -16.11 0.16 99.48 -0.01
End 2 1033.60 -106.29 -16.62 0.16 99,438 -0.01
Start 3 1080.55 238.73 515.65 178.24 107.71 -0.04
End 3 1045.9% -89.34 45.14 178.24 107.71 -0.17
Start 4 964.30 234.82 518.40 177.60 105.81 -0.04
End 4 925.73 -50.49 44.28 177.60 105.81 -0.17
Start 5 1085.75 2459.29 539.29 184.57 110.17 0.05
End E] 1051.1%8 -87.58 44.739 184.57 110.17 -0.08
Start 1 969.50 244,37 538.04 183.893 108.28 0.05
End & 934.53 -BB.73 43.83 183.53 108.28 -0.08
Start T 1086.68 250.92 542 .63 185.62 110.58 0.06
End 7 1052.12 -87.23 44.79 185.62 110.58 -0.07
Startc & 970.43 246.00 541.38 184.98 108.68 0.0&
End 8 935.87 -88.38 43.93 184.98 108.68 -0.07
5tartc 9 1091.88 260.47 562.27 191.85 113.05 0.15
End a 1057.32 -85.47 44 .44 181.85 115.05 0.02
Start 10 8975.63 255.56 561.02 191.31 111.15 0.15
End 10 941.07 -86.61 43.58 181.31 111.15 0.02
Startc 11 1037.94 159.01 531.27 181.82 85.30 0.04
End 11 1003.38 -105.04 42.61 1g8l.82 85.30 -0.08
Start 12 921.68 154.10 530.03 181.18 83.40 0.04
End 12 887.12 -106.19 41.74 1g81.18 83.40 -0.08
Start 13 1032.74 145.46 511.63 175.50 82.84 -0.05
End 13 958.18 -106.80 42.96 175.50 82.84 -0.17
Start 14 916.48 144.54 510.39 174.86 80.54 -0.05
End 14 ggl.%2 -107.55 42.10 174.86 80.594 -0.17
Start 135 1044.07 170.20 554.25 189.21 88.17 0.14
End 15 1009.51 -102.93 42.26 189.21 88.17 0.02
Start 1lé 927.82 165.28 553.01 188.57 286.27 0.14
End 16 893.25 -104.08 41.39 188.57 86.27 0.02
Starc 17 1038.87 160.64 534.81 182.88 85.71 0.0&
End 17 1004.31 -104.69 42 .81 182.88 85.71 -0.0&6
Start 18 922.62 155.73 533.37 182.24 83.81 0.06 W
< >

Crellol r1 YT

4.3.4 Detailing

i

Use this command for editing a beam continuity in an integrated environment of
verification and design. You can also apply Retrofitting methods and calculate the
new moment diagrams.

. Detailed instructions on how to use this command refer to the related user’s manual
(chapter B. Column’s Detailing)
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4.3.5 Strength Calculation (Pushover)

ﬁ This command refers to the nonlinear static analyses (Pushover analyses). First, the existing

structure is designed in accordance with the design provisions that were active the time of the
construction of the structure. This means that the dimensions of the structural elements as well
as the existing steel reinforcement are defined. Next step is the performance of the Pushover
analysis. Nevertheless, before the Pushover analysis, the “Strength Calculation” procedure
precedes, by selecting the corresponding command.

Through this command, the program calculates the interaction diagrams between bending
moment (M) and axial force (N) for all columns of the structure in all levels.

Design Total

Press the command and in the dialog box choose the columns
(@) Level () Total and/or the walls of the current level or the total building, to

calculate the new interaction diagrams M-N.
Columns Walls

Carc

Wait until the program completes the calculation of all selected items.

N Cditor I~
Interaction SlJ’P?ace M-M X
Calc1 caicaipymz | Oerizontal T130 My | fuy| [mz] [aysazu N- || N ok Cancel
Mz  Angle

O Ol O

step [ 199 | N-||nt |2

3 OO O 2

Moment-Curvature Diagram

i
I
il
Recalcu| Steel Stress-Strain Diagram J il 1
1)
|| J\A IR

|
ilu.l M

Concrete Stress-Strain Diagram

My=-145.867 , 145.868 Mz=-145.867 , 145.867 N=-746.215 , 2438.375

. The calculation of the interaction diagram M-N can also be performed for a single column or
wall, using the command “Detailing” (see the corresponding chapter B. Column’s Detailing).
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4.3.6 Check-Nodes

s L

ﬁm‘; In the new version of SCADA Pro, the shear strength check of the node was added
according to par. 7.2.5. of KAN.EPE.
The two checks to execute are:

e Diagonal tension cracking

e Failure in diagonal ccompression

Members Design Drawings-Detailing Addons Optimiza

g Check - |Results| Check Results Slab Strip Fh

Reinfarcement = = Reinfarcement = - Calculation~ slak
Columns

e Slabs - M
l;l!! Editor

3 Results

g |[F)4 =

v
(A Exploration
Lr.\

”g“ Detailing

ﬁ Strength Calculation
W tL\Spck-Nodes

r

Lﬂ Parameters
W Check
,_r Results

NOTE:
. This check concerns only the Greek KAN.EPE norm and is no valid in other countries.

. It works only in the Greek version.
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5. Footing

The “Footing” command group contains commands for footing design check, design calculation,
editing and the respective results.

L &

Check Results
Reinforcement = v

Footings

5.1 Check Reinforcement

AL

Check
Reinforcement =

This command contains a list of commands related to the calculation of the footing designing.
5.1.1 Single

1
“'H"‘ Select this command and then left click to select one or more footings. The program
performs the design checks and the corresponding results are displayed by colors and symbols
that indicate the type of failure.
The color of the node indicates that the design checks of the footing:

I were satisfied or a‘ failed.

The type of failure is mentioned with a symbol as well:

Failure in Bending M
Failure in Shear \Y
Punching failure vp
Soil failure ouls
Damage bearing elements A/
Eccentricity E

. A necessary precondition for the footing design is columns design in level 1.

5.1.2 Overall

"H"‘ Select the command to check all footings on the current level (foundation).
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5.1.3 Single Deletion

x@1
This command is used to delete the results of the previous design from one or more
footings. Select the command and then left click to select the footings.

5.1.4 Overall Deletion

"E This command is used to delete the results of the previous design from all footings in the

foundation level.

5.2 Results

-

Results
T This command contains a list of commands about editing the designed footings.

5.2.1 Editor

& It’s an editing tool used to modify the results of the footing design process.
Select the command and left click on an already designed footing. Then, the following dialog box

is displayed:
Footing 1 ~
Ly {cm) 320
Lz fcm) 320
H cm) 100
u {cm) 0
oy fem) 65 i
L4 >
Bars Soil Stresses
Direction @ per {cm) Number
vy [l v [0 28
zz e v 2 24
Load Combinations
00Lz1+0.500L:2
00Lc1+0.300c2+1.00Lc3+0.3( 0K Cancel Max aso (kN/m2)

The two main choices are the following; Bars and | o Stresses

0.0

% If you choose the button “Bars”, the steel reinforcement section is activated:
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Diirection @ per (cm) Mumber
vy @i v |0 28
zz e | 2 24

Here you can view and modify the reinforcing bars of this footing.

Select a new diameter and type the spacing. Colors correspond to the respective bars shown in
the figure.

The number of the bars presented in the “Number” column, changes automatically according to
the new spacing value.

In the upper left section, a table is displayed with the title and the values of the geometric data
of the footing, and other data related to soil.

Footing 1 # || dz (em) 205 ﬁ
Ly {cm) 320 hsail {cm) 0

Lz (cm) 320 Footing Weight (KN)  256.00

H {cm) 100 Sail Weight(KMN) 0.00

u {cm) 1] oal kM/m2) (102) 121.712

oy (em) 65 Y| ofr.kN/m2) (36) 335.601 R
£ > £ >

*» If you click the “Soil Stresses” button the section of the load combinations is activated:

Comb:1(14) +1.35Lc1+1 50Lc2 ~
Comb:2(1) +1.00Lc1+0.50Lc2

Comb:3{2) +1.00Lc1+0.300Lc2+1 . 000Lc3+0. 3

Tornb - AP 21 O~ 0 90 a1 A= .0 20

W

In the figure on the right, the soil stresses on the 4 vertices of the footing are displayed, indicating
the load area of the stress resultants of the footing, according to the sketch below.

Ly
P Lyi6 Ly/é Ly/6

(Y)

Lz/i4

Lzi4

Ly/4 | Lyi4

(Z)

Comb:1(14) +1.35Lc1+1 50Lc2 A Choose a combination and scroll the list to read the

Egmgg:g ﬂggitgggigﬂ 00Lc3:0.3 respective stresses 01, 02, 03, o4 and the critical stresses
32 +1. . . A,

Tornb - AW 1 AL -1 .0 901 2.1 A0l ~7.0 297 o-al and O'fr'
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ofr.flkM/m2) (36) 385.601 A | oal.kMN/m2) (102) 121712 ~
Stresses kMN/m2) 0 ofr.kN/m2) (36) 385601

ol 134 442 Stresses kMN/m2) 1]

o2 156.188 ol 134 442

o3 167.607 o2 156.188

o4 145.862 Y| o3 167.607 <7
€ > £ >

Finally, press the button “Max oso (kN/m2)” Maxoso.kNma) 4o gishlay the maximum stress

Comb:34{5) +1.000Lc1+0.300c2-1.00Lc3-0.5 A
Comb:35(6) +1.00Lc1+0.30Lc2-0.30Lc3+1.0

Comb:36(6) +1.00Lc1+0.30Lc2+0 30Lc3+1.
developed, and the load combination of the origin. [Fzmr.37ie1 -4 nnr-1.n 9029 nani-a.4r "

5.2.2 Results

il

.Select this command to display the TXT file that contains the main design checks of
footings and the corresponding results. Select the command and left click on a footing to open
the TXT file and read the results.

The displayed TXT files are those generated by the program for the printout.

5.2.3 Exploration
A\
TR

Select this command to display the TXT file that contains all design checks for footings and
the corresponding results. Select the command and left click on the beam’s centroid axis to open
the TXT file and read the results.

6. Slabs-Mesh

S N7
Slab Strip Flat Results

Calculation™ slabs™ w
Slabs - Mesh

The “Slabs-Mesh” command group includes commands related to the analysis of slabs with the
strip method and the corresponding results and commands to insert, delete, edit and generate a
mesh.

6.1 Slab Strip Calculation
Slab Strip
Caleulation™ 1his command list is related to the analysis of slabs with the strip method.
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6.1.1 Single

Select the command and left click on the strip.
The slab strips are analyzed, the stress resultants are calculated and the designing of the slab is
performed. The program calculates the tension (Fe) and compression (Fe') and the steel
reinforcement in cm?. Also the reinforcing bars in span, additional and secondary reinforcement
and stirrups, for solid and Zoellner slabs, are calculated.

6.1.2 Overall

&

To calculate all slab strip of the current level.

6.1.3 Single (Load Pattern)

&

Perform analysis of the selected strips in accordance with the load pattern as well.

6.1.4 Overall (Load Pattern)

&

Perform analysis of all the current level strips in accordance with the load pattern as well.
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6.2 Flat Slabs

o

Flat
slabs ™

6.2.1 Flat Slabs

S N F o B =

Slab Strip |” Flat |Results Steel Timber || Masonry Member
Calculation = |slabs - - Design~ Design~ | Design~ Diagrams™

% Flat slabs k % Parameters
v g
% Calculation of design strips
v
% Display X
% Display £

Results

The new version of SCADA Pro offers the possibility of creating flat slabs (slabs without the
presence of beams) with the finite element method.

The procedure for the modeling of flat slabs requires:
- the 3D Mesh definition,
- the External Boundary creation,
- the Holes automatically creation in place of the Columns,
- the Mesh calculation and the mathematical model calculation.
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6.2.1.1 Parameters

SCADA Pro”

Structural Analysis & Design

Layer
Flat
Drop Panel
Support Line xx

Support Line zz

@__ Parameters Flat Slab Design Parameters
R

Flat Slab

Drop Panel
Support Line x¢

Support Line zz

Cancel

In the dialog box, you define the correlation between Layers.
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Edit Layers
T Lines circles
New Flat Slab
Humber Visible Editable Colour ~
Timber Secondary Columns & Ep 4
Timber Hor.Wind bracings & Y 7
Timber Vert.wind bracings & EY s
. ] = s
Drop Panel ] £ 8
Support Line xx & Ep s
Support Line zz & Y e
o v
Delete Data
All Model By Level XZ By Layer | [_|model Only

Levels XZ - Storeys

Update

Select All

Deselect All

Visible

Non Visible

Editable

Non Editable

The default Layer’s list of SCADA includes the layers related to the flat slabs.

= |n “Flat Slab” layer transfer the outline of the slab and correspond it to the Layer “Flat”.

= |n “Drop Panel” layer transfer the Lines that define the area around the columns, where
you will increase the thickness of the slab locally. The "Drop Panels" are inserted optionally
around the columns of the slab relieving the fatigue from drilling.

= |n“Support Lines xx” and “Support Lines zz” transfer the Lines that define the Support Lines.
These lines are inserted in both X and Z directions between successive points of the slab.
They usually connect column’s nodes and end on the outline of the slab.

Drop Panels and Support Lines

. Based on the designed Support Lines, the corresponding Design Strips will be generated
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§ Instructions for inserting the support lines in flat slabs

1. The support lines should start from a column and end to a column (or free end). In any
case, they must contain at least one column.

2. The support line must reach the outline of the slab as long as it is a free end. Otherwise,
it may stop on the outline or on the node of the column.

3. If the boundary conditions (that is, right and left of the support line) change along the
line, the line must break at these points

For example, in the following case

On the supported Line 27, the red right line has not formed
correctly (it is the red inclined line). This happened because a
support line was inserted which:

At the right top, it is bordered by beams, that is, by the slab
boundary, and so the program has delineated the red out area
at this slab boundary (point 1)

At the bottom, in which the right border is another support line (19) the program calculated
another length of red area (point 2)
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For that reason, the inclined boundary of the red area emerged.

But, in case we had inserted two support lines, one for the upper part( with the slab boundary)
and one for the bottom part ( boundary with the support lines 17,18,19) the correct result is the
following:

In general, the above algorithm, based on the Iatest
improvements, is suitable for slabs with normal rectangular
shapes and a cannulated array of columns. In slabs with
strange shapes, overlapping loading strips may occur as well
as gaps between them.

Two support line is now formed, that is, the 28 and 32.
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6.2.1.2  Calculation of design strips

> Calculation of design strips
=

According to Annex | of EC2 flat slab is divided into design strips. These are the areas that are
automatically created by the program on both sides of the Support Line, according to Figure 1.1
of EC2.

Select the command Calculation of design strips and the program automatically creates them.

Each Design Strip is divided into sections along its length perpendicular to the Support Line. In
each section, SCADA integrates the internal forces of finite surface elements that intersect. By
completing that, the bending moment around the axis of the section occurs. This intensive value
is used to calculate the armature in each section.

6.2.1.3  Display X, Z

Display X
t‘*& S Select to display the Design Strips in both directions.

% Display £

i i f i

e |

¥
1
¥
1
¥
H
¥
H
i
4
i
H
i
H
H
i
1
i
|
4
5
i
i
¥
i
¥
H
i
i
¥
1
¥
1
¥
|
)
|l
¥
H
¥
|
H
H
i
H
i
1
i
|
2
1
i
i
¥
H
i
i
¥
i
1
4
i
i
¥
H
¥
H
¥
H
1
|
4|

Design Strips along the X and Z axes

77



CHAPTER 9A “MEMBERS DESIGN SBC304_17_CONCRETE” SCADA Pro”

Structural Analysis & Design

6.2.1.4 Diagrams X, Z

Select Diagrams in both directions to see the corresponding diagrams.

6.2.1.5 Results

" This command opens the Results file through the Report.
Bs5UITS

Each page concerns a Strip Line.

Initially, the characteristics of the Strip are described.
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them into sub-zones.

| Page : 1
Strip Calculations
Description Value Units Code |Description Value | Units Code
Floor 1 Starting point comer column | 9.4.1&2
# of strip 1 Drop panel Yes
Orientation X-X Thickness 182.88 {cm)
Length 81548 (cm) Width (cm)
Concrete C20/25 Finishing point internal column | 9.4.1&2
£ 20 (MPa) | Table 3.1|Drop panel Yes
i 290 (MPa) | Table3.1 Thickness 182.88 {cm)
Steel 5400s Wiath {cm)
fe 400 (MPa) Minimum reinforcement
Cover 20 (mm) Tension reinf. Yo (cmzfm] 9.21.1(1)
Slab thickness 0.25 cm i i
= Corpression et | 25 | % | 8312

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

- Center-> light blue zone
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Analysis Results and Reinforcement | Top
203.87 cm (Lew) 40774 cm (o)
M Width A M Width A A
2o | (um) | (om) | i) | ety | 5 | Gty | tom) | oo | ot |
Left 400.0 3.246 8/15 4011 0.812 8/20
L-C 400.0 3.246 815 85.3 1.763 | 820
Center | -80.283 46.0 27.2T 2721 14/5 170.5 6.818 8I7
R-C 85.3 2.043 | 820
Right 103.8 147 8/20

203.87 cm (Len)

M Width

Zone | (kNm) | (cm) [cAm“'}'.'n; [{:An?}qm:l
Left -88.070 4011 2873 3.246 815
Lc | 44824 | 853 | 7054 | 7054 | &7

Center | -152.524 170.5 12.422 12.422 10/6
RC | -51588 | 853 | 8a72 | 872 | 806
Right 45 848 103.8 5.886 5.886 8/8

Dis

Analysis Results and Reinforcement | Bottom
203.87 cm (Lewn) 407 74 cm (Leam=)
M Width Aure Augra M Width Auras A
Zone | 4Nm) | (cm) | (cmim) | mim)| 5 | oNm) | (om) | emim)| cmim)| @'°
Left 9.207 400.0 0.294 0.812 8/20 70.543 4011 2.293 3.246 815
L-C 9.207 400.0 0.294 0.844 B8/20 21.929 85.3 3377 3.377 814
Center | 80.591 46.0 27.408 27.408 14/5 43.857 170.5 3.377 3.377 814
R-C 21.929 85.3 3377 3.377 814
Right 25.982 103.8 3.284 3.284 813
203.87 cm (Log)
M Width | A, A
Zone (kNm}) (cm) [cmai‘.}m:u (cm®/m) Lo

Left 17.335 401.1 0.555 0.812 8120
L-C 6.505 85.3 0.984 0.984 8/20
Center | 23.135 170.5 1.762 1.762 820
R-C 3.583 85.3 0.539 0.844 820
Right 331 103.8 0.409 0.821 820

6.2.2 Punching shear checks

$ % =« B -

Slab Strip | Flat | Results Steel Timber | Masonry Membe
Calculation = |slabs ~ b Design~ Design~ || Design~ Diagram:

. Punching shear check | ¥ | = -
‘,ﬁ g './ﬁ By Pick

R
$ Mesh 3 ;

$ Composite Slab

Owverall
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The punching checks are also added in the new version in accordance with EC2. The check is part
of the check and design process of the flat slabs which runs automatically, but can also run as an
individual check for any column. All data can be set automatically or even manually.

6.2.2.1 Pick

,;Pl By Pick [ |

Selecting “By Pick” command with the left mouse button point the node of a column and right-
click to open the dialog box where you specify all the necessary parameters.

Here are the explanations for the other positions of the columns on the perimeter of the slab:

‘ Punching Shear Check

Control node Combinations

. ANGN) 625,501 AMy(kNm) 34283 AMz(um) 76.143
Distributed Load. (kN/m2) 0
Materials (MPa) Outlines of floors
e (s
Loaded surface Position of loaded surface
o % 600 [omaie_clex0 ay o
Slab’s elements Steel Reinforcements
i w068
Automatic upper{ar Mooy ® 10/ 15 o 10 j 15
2
i Below® 10 / 15 & 10 [ 15
Coefficent B Reinforcement
1,15 Number of radi per 4
Control node The number of the selected node is filled in automatically and is not editable.
40
Combinations
ANQN)  626.500 AMy(kNm) 34.283 AMz{kim) 75.143
Distributed Load. (kM/m2) 0

In Combinations field:
- By choosing Combinations, the program finds automatically the combination that gives the
worst Axial AN resulting and displays its value along with the corresponding moments.
- Choosing User, allows user values to be set for axial force and moments, in their respective
fields, as well as the definition of a Distributed Load

Distributed Load.(kN/m2 50 o .
: ] - that works "relieving" the slab at that point, so the shear

calculation be impaired relative to the original.
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Shear force (Wegm: ) 626.5 (kM)

Distributed load (p) 50.0 (kN/m?)

Reduced shear force (Wzge ) 478.8 (kM)

Materials (MFa) In the field Material, coefficients fck and

Automatic fck fyk fyk are filled in automatically with the

Automatic option or defined by the user
with the User option.

Sl In Outlines of Floors, choose the Layer containing the contour
Flat Slab ~| of the slab including the columns located in the outline.
Mathematical Model ~| Thenselect the layer Flat Slab that includes exactly the lines that

Surface Elements define the overall contour of the slab.
Mesh 3D
Mesh 2D

Slabs-Strips

Steel Columns
Steel Beams

Main Beams

Purlins

Girders

Secondary Columns
Hor.Wind bracings
Vert.Wind bracings

Timber Columns

Timber Beams

Timber top main beams
Timber Purlins

Timber Girders

Timber Secondary Columns
Timber Hor.Wind bracings
Timber Vert.Wind bracings

Drop Panel

Support Line xx

Support Line zz

perigramma

perigramma0pis hd

Loaded surface As the loaded surface is defined the equivalent

surface of the selected column.

Automatic cl{cm) 46 c2(cm) 46.001

qRectangular
Circular

Steel Rei

By choosing:
- Automatic, the program calculates the surface of any column-shaped by a reduction in
the equivalent rectangular with the corresponding dimensions c1 and c2.
- Rectangular, the user defines his own dimensions c1 and c2 for calculating the loaded
rectangular surface
- Circular, the user defines his own diameter c1 for calculating the loaded circular surface
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Position of loaded surface

Automatc k‘ ax| 0 ay El N ‘ ‘
A"tﬂmﬂhc The Position of the loaded surface may be determined either

Interior . .
Side 1 automatically or selectively. It depends on the contour of the slab
g:gg 2 I and the position of the selected column in it.

Side 4

Salient 1 /15
Salient 2

Salient 3 13
Salient 4
Reentrant 1
Reentrant 2

Reentrant 2

Reentrant 4

The proposed positions are:
- Interior
- Side: 4 directions
- Salient: 4 directions
- Reentrant: 4 directions

Select the position of the selected column and set the distances from the perimeter, ax, and ay,
(except indoor) according to the following figures:

42 d2.
* . . IU1 . "
) . - - - ’ - : uou"o‘H
. . e e .t « " f
2d ul s LA LI (4 “E | * Link legs for stress neads
. .. ® Link legs for distance limitations
Tel o ! m.
g . WBL o T
v . B .
d2 d2’
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- a2
- - .
¥ T / ol |
1'- - l o / 'é,- .‘ —— ut “of
e [
2d- '————E_I veg I'J-I'\-\'é‘.
3 s e
d1 i
d1* 'SI‘ 'gr E.S-I' .SI‘.
Py R T L 4
- | < | : u
= | - 1 P
| . .I ot | | L
o uout, eff AN
SIDE 1 SIDE 2
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The Thickness and Cover of the Slab either

considered Automatically or modified by the

User, by typing the corresponding values for
Thickness and Cover, upper and bottom, of the

slab.

In Steel

Reinforcements

the

longitudinal

reinforcement resulting from the calculation of flat
slabs in the selected column region is identified.

With the Automatic option taking into account the
longitudinal reinforcement:
- Above for AN positive (+AN) (e.g. penthouse

slab)

- Below for AN negative (-AN) (e.g. foundation

slab)

By selecting External X or Y, the direction of the outer reinforcement of the slab longitudinal
reinforcement mesh (either for the up or down mesh) is determined.

85



CHAPTER 9A “MEMBERS DESIGN SBC304_17_CONCRETE” SCADA Pro”

Structural Analysis & Design

Coefficient p The Coefficient B for punching calculation can be calculated automatically
Automatic appro: In two ways:
o - Automatic approximation or
Automatic theoretical - Automatic theoretical.
User

1. The Approximation way is a function of the position of the loaded area and the ax, ay.
L. The Theoretical way is a function of the Moments My, Mz.
User selection allows the introduction of any value for the coefficient B.

Reinforcement Finally, in Reinforcement set the layout type of punching

e Radial reinforcement choosing between Radial and Cruciform.
i For the Radial layout set the number of radii per quartile.
Number o|Cruciform |
quartile I

In the figure below the black box contains one quartile of the radial layout. The first perimeter
has 3 radii of reinforcement, while there is an increase on the 3" perimeter to 5 radii due to
distance limitations set by the code. SCADA Pro automatically checks whether the distance
limitations are satisfied on the first perimeter, and increases the number of radii when needed
(even when the user’s choice is not enough for the first perimeter).

X
: : ut*
S uout,eff
- f
- 'r - Y-
4w Bl b L 100 3
[ o, .
3] G;{ Te—a®
Wf o oA
P
* Link legs for stress needs PNy
. . . d2 d2
Link legs for distance limitations Radlal reinforcement Layout
d2 d2 d2 a2
¥
8. e
= .51 ul uout.eff
E, ;
] Al J
L . . L [
© °
2d bnt . o
o '
{ 18] | A tA N R
ct R TSRSy YO SO Yo |
..... @ ?
® Linklegsforstressneeds ' . 4 s s e e
* Link legs for distance imtations d;&—d}‘;l;

Cruciform reinforcement Layout
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Caloylation

into account all the above parameters.

This command displays the results file:

Input Data
Description Value Units |Description Value Units
Level - Starey 1 Eccntr. factor (B) (EC2-6.4.3) 1.150
# ofnode 40 Slab depth 406 (cm)
Combination 1 Cover of reinforcement 20 (cm)
?)Tseli’b::’erzilg::.(?]J 63605 (k(I::Jrin] Bar size (outer layer) 10 (mm)
Reduced shear force (Vzup.) 626.5 (kN) |Spacing of bars (outer layer) 15.0 (cm)
Hendmgjmomenti{i) s [Eiim) Bar size (second layer) 10 (mm)
Bending moment (M,} 76.1 (kNm)
Shape ofloaded area Rectangular Spacing of bars (second 15.0 (cm)
o length (along x axis) 46.0 (cm) |laver)
¢ length {along y axis) 46.0 (em) |Concrete () 200 (MPa)
c diameter (cm) |Steel (f) 400.0 (MPa)
Position of loaded area Interior Reinforcement pattern Radial
Dist. of slab perim. along x (a,) (cm) |# of radii of reinforcement in a P
Dist. of slab perim. along y (a,) (cm) |quadrant (circular pattern)

SCADA Pro”

Structural Analysis & Design

The Calculation command performs all the necessary checks for punching, taking

Input Data: list of all elements
identified in the previous window
and required to punching check.

Punching Reinforcement Layout: according to predetermined parameters and if, there is
reinforcement requirement.
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In Check results there are two different checks:

SCADA Pro”

Structural Analysis & Design

Grouping of punching shear reinforcement

. Height of Perimeter where the | Distance of the 1%
Group ";?w::; (n?m} Nlljmher olf. link link leg 1% link leg of the link leg from the
egs on line {cm) line stands loaded area
1 8 10 2 214 1 11.20
2 4 10 1 214 2 27.70

88

. st
Page:2| |f the 1% check presents
Check results . . nd
Description Value | Units EC2 Description Value | units EC2 SuffICIenCyl then the 2 CheCk
Effective depth of slab (d) | 376 | {em) |~ (ec6.32)  |Basic control perimeter | oo | o) | rigs 15| Specifies the requirement or not
Perimeter ofthe loaded 1840 | (em) (eq6.53) (u1) . .
area (uz) / ? |Design value ofthe 0291 | WPa) |(ec8.38) of pu nch|ng reinforcement.
Design value of the shear 1040 | WPa) - shear stress at u; (vegq) | ) .38)
stress at ug (Vegg) (eq6.38) Punch. shear resistance
: . hout shear
Maximum punching shear | . 0.356 | (MPa) | (eq6.47)
resistance (Vama:) 3680 | (MPa) (eq6.53)  |reinforcement (V=qc)
Constant (V) 0356 | (MPa) | (eq6.3)
(51 .
1" check: Veip £ VRamax Sufficiency 2™ check: vea: € Ve Mo r_emforcement is
required
Page : 2
Check results
Description Value | units EC2 Description Value | units EC2
Efffzctlve depth of slab (d) | 37.6 | (cm) (296.32)  |Basic control perimeter 6570 | (cm) | (fig6.15)
Perimeter ofthe loaded 1840 | (em) (eq6.53) (u1)
area (us) . ! 9024 Design value ofthe . .
shear stress at uy (vggs) 0.744 | (MPa) | (eq.38)
Design value of the shear 2657 | (MPa) (aq6.38) 1 Ve
stress at ug (Vegq) 90 Punch. shear resistance
: : hout shear
Maximum punching shear . . [ 0.336 | (MPa) [(eq6.47)
resistance (Vegma:) 3680 [ (MPa) (eq6.53)  |reinforcement (vq:)
Constant (V) 0.356 | (MPa) | (eq6.3)
Reinforcement necessary
sl o . - - add punching shear
T check: Veuo < Vrama: BUTEETE) 2™ check: Ve < Vae reinforcement
- increase slab longitudinal
reinforcement
. st
Page:2| |f the 1% check presents
Check results . . nd
Description Value | Units EC2 Description Value | Units EC2 /nsuffICIenCy’ then the 2
Effective depth of slab (d) | 376 | [cm) (eq6 32)  [Basic control perimeter 6570 | (cm) | (figs.15) check is not pe rformed and
Perimeter ofthe loaded 184.0 | (cm) (96.59) {u1) . .
area (ug) : ) ! [Desionvalus ofine |1 o] s3 | SOMeE interventions for the slab
Design value of the shear 6.642 | (MPa) (eq6 38) shear stress at Uy (Ve ) ) )
stress at U (Vao) : q Punch. shear resistance are proposed.
hout shear
Maximum punching shear N 1 o 0356 | (MPa) |(eq6.47)
resistance (Vagma:) 3.680 | (MPa) (eqB.53) reinforcement (vsy:)
Insufficient. Constant (Vi) 0.356 | (MPa) | (eqg6.3)
- increase size of the loaded
1 check Vzan £ VRdma: area nd
- increase slab depth 2™ check: Veq1 € Vaae
- use of concrete of a higher
quality
Detaiing TesilEs In Detailing results, the results
Description Value | wnits ECZ |NMepiypagrn Tipy | Movadec | EC2 1
Perimeter Uy 4837 (cm) | (eq6.54) |Distance (d;) (cm) from the tWO CheCks n
(a) - Distance of1* perimeter Distance (d:) (em) accordance with their respective
of reinforcement&™om the 11.2 (cm) Angle (g) 90.0 ¢
Ioaded area P formulas and chapters of EC2 are
Limit: - di ? bet link A . . .
03d<a<05d 6 7<=a<=112 (9.43) Ie\;;gﬁeﬂ]:g;en in 544 (em) I|Sted in detall.
(f) - Distance oflast perimeter
perimeter of reinforcement 297 (cm)
from Uzse Limit: 2.0-d 44.8 (cm)
Limit: k-d = 1.5d 336 (cm) (6.4.5) (fruaz) - Effective
(s) - Radial distance ofthe 165 em design strength of 306.0 (MPa)
perimeters of reinforcement i punching shear reinf (296.52)
Limit: 0.75-d 168 | (cm) | (9.4.3) [(Acws) - Necessary 0535 | (cmd)
R . . area ofa link leg
(s11) - Tangential distance
between link legs on the u, 54.4 (cm) (Acwmn) - Minimum 2 .
perimeter area ofa link leg 0.535 (em?) |(eg9.11)
Limit: 1.5-d 336 (cm) (9.4.3) |Diameter of link leg
Distance (p) 108 (cm) chosen 10 (mm)
Distance (di) 245 (cm) Area of link leg 2,
Distance (d) 245 (cm) chosen 0.785 (en’)

In Grouping of punching shear
reinforcement the posted
punching reinforcement resulting
from the above controls, and the
characteristics of the layout are
listed.
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Expalanatory note (Internal column) The 3rd page shows the Legend
containing characteristics in
d2d2 accordance with the position
T of the Loaded Surface.
ul .
: ’ . uout,eff
. f .
2 EHH S Y- SRty
o S, . L
. oy 1
' L,
"d2d2’
* Link lags for stress neads
* Link legs for distance limitations

6.2.2.2 Overall

".'? Owverall

‘ - s This is the command for making the punching checks in all columns included
in the outline of the flat slab, automatically, using the parameters automatically from the
program. The same parameters are used for all columns.

6.2.2.3 Edit

".f’ Edit

— 2 The Edit command allows you to change the parameters set by the “By Pick”
check or “Overall” check.

Select the command and left-click on the node of the column to edit. Automatically the
previous parameters window opens with the original settings for the selected column. You can
make any changes you want and repeat the check using the command Calculate.

6.2.2.4 User check

6 P User checkl/\\s

The user has the opportunity to test different data on different nodes for a
supervisory result image. This is a "draft" that is not saved in the printout but allows the user to
make tests in order to reach the desired solution.
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6.2.3 Composite Slabs

% Composite Slab

6.3 Results

This command contains a command list about editing and viewing the design checks’ results.

%‘}“ Editor

-

DA / Slab Strips
Y M Diagrams

'\A Q Diagrams

@ M Diagrams (Load Pattern)

7
@ Q Diagrams (Load Pattern)
]

Results

6.3.1 Editor

; It’s an editing tool used to modify the results of the slabs’ design.
Select the command and left click on an already designed strip.
A dialog box is displayed:
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Slab Reinforcement Editor
Geometry
Slab M5
Solid
Thick.: 150
L1:421
L2:350
SUPPORT SPAN SUPPORT
Lp bottom Lp bottom Up bottom
Bending Moments 033 257 -1993
Required {cm2) 0.00 0.07 0.00 164 389 0.00
Placed {cm2) 1.26 1.26 0.00 251 545 293
Shears {kN) 321 1348
Required ([cmZ) 0.00 0.00
Placed {cm2) 0.00 0.00
REINFORCEMENT BARS
Span _D D820
Suppart @ @ @®8/20 _o
Stimups _o_
Secondary / Shear ©8/25 Fi ©8/25
0 o] @ /|0 Cancel

At the top left, you see the slab data such as name, size, etc. The dimensions are measured from
axis to beam axis. Then the bending moments calculated for the supports and the corresponding

span and the square centimeters of reinforcement calculated at the corresponding points are
listed.

SUPPORT SPAN SUPPORT

Up battom Up bottom Up bottom
Bending Moments 0.39 257 -19.93
Reguired fcm2) 0.00 0.07 0.00 1.64 3.89 0.00
Placed {cm2) 126 1.26 0.00 251 545 293

The next section includes shear calculation and the corresponding required square centimeters.

Shears (kN) 321 13.48
Regquired (cm2) 0.00 0.00
Placad (cmZ2) 0.00 0.00

The last section includes the corresponding reinforcing bars.

REINFORCEMENT BARS

Span _@_ 820

Support _®_ _o_ G820 _o_
Stimups o

Secondary / Shear D825 / D825

When arming, the minimum reinforcement designated parameters are also taken into account.
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Listed in order: span and supports reinforcements, stirrups for Zoellner slabs, as well as the
secondary and shear reinforcement.

SCADA Pro always calculates the main reinforcement parallel to the strip direction and in the
other direction calculates the secondary and shear reinforcement, regardless of how bending (in
one or in both directions).

In order to modify the calculated bars, click on the corresponding size, """ and automatically

activate the field at the bottom of the dialog box where you can select the new diameter and

ofio =+ [7

enter the new distance

6.3.2 Slab Strips

b

% ? Select to display the TXT file that contains the design checks for slabs and the
corresponding results.

Select the command and left click on a strip to open the TXT file and read the results.

The TXT files presented, are generated by the program for the printout.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
IBEENDTING VERIFICATICH | -F5 (EDGE) | F5 (SPRN) | F5- (EDGE) |
l----—— +--Top-—-—-Bot.——+--Top----Bot.—-—-+——Top———-Bot.——|
|Bending Moment MSA(ENM) | 1.1%5 | | 17.20 | | 1.1%2 | |
|REQ. REINFCRCEMENT Az (CM2) | ©.00 | ©0.16 | ©0.00 ] 2.34 | 0.00 ] 0.1& |
+-5 HE A R VERIFICATION-————— - +t—————— - +
|Applied Shear force VEd (EN) | 11.78 1] | 11.78 1]
|Resist . .without reinf VR4, c (EN) | g§2.94 | | 32.54 |
|Compressed.trut res.VRdmax (EN) | L575.5¢6 | | 5T75.56 |
|REQ.ADDIT. SUFPPCRT BARS  (CMZ) | 0.00 | | 0.00 |
| FINAL REINFCRCEMENT &= (CM2Z) | 1.26 | 1.26 | ©.00 | 2.51 | 1.2&6 | 1.2& |
- ——F—t———F—————F— - ——F—— S —F———d——— F———1
| FINAL EEINFORCEM. BARS | | | | #8 F20]| ﬂ |
e et Fmm e Fmm e x

Respect the older versions, changes have also been made in the presentation of the
reinforcement results.
Titles above “Tension” — “Compression” have changed to "Up" - "Down" and determine the
position of the reinforcements on the slab.
Now only one moment value is written, the sign of which determines whether the armature will
be inserted up or down
e For a positive moment value, the tension strength is below and the reinforcement is
entered in the bottom.
e For a negative moment value, the tension strength is up and the reinforcement is
entered on the top.

Itis possible to have a positive value, mainly on the support, and a requirement for a compressive
reinforcement, in which case the required reinforcements goes both up and down.
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L. Especially for the Polish scenario, the slabs reinforcements are considered to be straight. This
means that half of the reinforcement on the support is not considered, and where required,
more support reinforcement is inserted.

new )
- NEW FEATURES:

In the newest SCADA Pro version, the slabs Deflection Control is also included.
Deflection control based on 7.4.2 and 7.4.3 of EC2 is presented at the end of the results of each
slab. The results of the two checks are displayed separately.

e DEFLECTION CONTROL (EC2Z 7.4.2 & T.8.3) —————m—m—mmm——mmm oo +
| 1/d | 1/d |S5uf.|Suggested.min| |[Max. M | dul | a |l/a (perm.)|Suf.]|
| | perm. | |thick. hs (mm) | | (kNm) | { oo ) | | (o) | |
| -————- e ——— e T + e ———— et ————— e ==
| 34.59| 80.10|vyEs | 17 | | -7.64]| 0.42 | 250 | 18.40 |IYES |
S L 4

From the first check a minimum recommended thickness results, but that can not be proposed
for the initial slab recognition, because its reinforcement is required to calculate it.

The calculation of the sizes of the first check does not involve intensive forces, while the second
check considers the serviceability combination (s).

. Red sign is marked on slab symbol when the thickness is less than permitted by regulation

6.3.3 M Diagrams
v Select the command to display a qualitative representation of the moment diagrams over

the slab strip, selected with a left click. The moment diagrams result from the load combination
1.35G+1.50Q, after the multiplication with gx and qz, for strips parallel to x or z axes, respectively.
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6.3.4 QDiagrams

y Select the command to display a qualitative representation of shear diagrams over the
slab strip, selected with a left click. The shear diagrams result from the load combination
1.35G+1.50Q, after the multiplication by gx and gz, for strips parallel to x or z axes, respectively.

6.3.5 M Diagrams (Load Pattern)
é - .Select the command to display a qualitative representation of the moment diagrams over
the slab strip, selected with left click, resulting from a load pattern.

6.3.6 Q Diagrams (Load Pattern)

’ Select the command to display a qualitative representation of shear diagrams over the
slab strip, selected by left click, resulting from a load pattern.
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7. Member Diagrams

(—i

Member
Diagrams =

- |
W Member Diagrams
—o

V Modal Displacements

@ Plate Element Internal Forces
v slab Strips Diagrams

7.2 Member Diagrams

b d
W nhember Diagrams
—o

This command is used for the display of the structural members’ stress resultants diagrams in
2D.

Press the command and then left click to select a structural member. In the dialog box, all the
diagrams of the stress resultants of the corresponding member are displayed. Select a load
combination or a load case and move the mouse in the framework of the diagrams to read the
corresponding values of the stresses resultant along the member.

95



CHAPTER 9A “MEMBERS DESIGN SBC304_17_CONCRETE” SCADA Pro”

Structural Analysis & Design

Member Diagrams : 68
N{KN) Vy(kHN) = Vz(kN) :
[ [
& & |8 ;@' & 4]

— ——
Mx{kNm) : Mz{kNm) : My{kNm) :
[_+0440 40140 | e

+112.853 +126.092

@ £ s u
IS EEE—————
Combination ¥ | | Envelop w

L NOTE

Right mouse click on a member opens a command list containing also Members Diagrams.

Hide

Isolate

Match Properties

Continuity Check-Reinforcement
Editor

Results

Exploration

w' Member Diagrams Ib

##  Detailing
kL
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7.3 Nodes Displacements

V Madal Displacements
- There is now the possibility to see the nodes displacements.

Select the command and point the mouse on a node. In the dialog box that opens, all the
movements of that node are displayed. Select a combination or load to read the corresponding
values.

Displacements of Mode: 34 % ot
Coordinates : 1366.83, 1000.00,450,99
Dx{rmm}) 0.2681
Dy{mm) -1,2344
Dz(rmm) 0,13589
Rax(rad) 10,0000
Ry(rad) 10,0000
Rz(rad) 0.0001
Load Case - 1 ~
Maxirmum Rates Exit

Press Maximum Rates to see the maximum value for each movement and rotation, as well as the
combination from which it originates. The number of this combination is written in brackets next
to the value.

Displacements of Nnﬁ: 34 *

Coordinates ; 1366.83,1000.00,450.99

D) 0.2681(1)

Dy{rmm}) -1.2344(1)

Dz{mm) 0.2998(5)

Rx(rad) 0,0000(1)

Ry(rad) 0.0000(7)

Rz(rad) 0.0001(1)

Load Case e 1 w
| Maximum Rates Exit

% NOTE
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Right mouse click on a member opens a command list containing also Nodal Displacements.

Hide

lsolate

Match Properties

Modal Displacements

7.4 Plate Elements Internal Forces

% Plate Element Internal Forces

There is now the possibility to see the Internal Forces in Plate
Elements.

Select the command and point the mouse on a plate element.
The dialog box that opens display all stresses and moments for that plate element. Select a
combination or load to read the corresponding values of stresses and moments.

Plate Elements Internal Forces : 53 ot

Nodes : 997, 1027, 995 , 966

oXX(kN/m2)  2476.0000
oYY(N/m2)  -3654.0938
oXY(N/m2)  212.5625
MXX(kNm/m)  193.9150
MYY(kNm/m)  -19.8182
MXY(kNm/m)  -0.9999

Load Case e 1 -

Maxirmum Rates Exit

Press Maximum Rates to see the maximum value for each stress and moment, as well as the
combination from which it originates. The number of this combination is written in brackets next
to the value.

% NOTE
Right mouse click on a node opens a command list containing also Plate Element Internal Forces.
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Hide

Isolate
¢  Hide Mesh Surface
"7 | Isolate Mesh Surface

Delete surface element group

Match Properties

* Plate Element Intg

7.5 Slab Strips Diagrams

’r‘ Slab Strips Diagrams

There is now the possibility to see the Slab Strips Diagrams.

Select the command and point the mouse on a Slab Strip.

The dialog box that opens display all diagrams of the internal forces for each span. Select a
combination or load and move the mouse on the diagrams to read the corresponding values
along the section.

In case of Load Pattern, activate [/ Load Pattern to see the diagrams resulting.

s
Move to the next span using the arrows on the bottom.
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CHAPTER 9A “MEMBERS DESIGN SBC304_17_CONCRETE”

|STRIP 15: F2 F1 *

|STRIP 15: F2F1 X
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SCADA Pro”

Structural Analysis & Design

Right mouse click on a node opens a command list
containing also the Slab Strips Diagrams.



