RCDC (SACD) V11,06

Release Notes
RCDC V11.06.00 is herewith now available with the following new features and design
capabilities. The newly infroduced features are:

No Module Description
Ductile column & Beam Joint check — Beams with end
Column
release have been Ignored — All codes
Column PM Interaction curve Presentation — 2D PM curve
Column
added- All codes
Column and Wall — Option to set maximum diameter for
Column .
shear links — All codes
The beam is identified as non-Ductile if the beam is released
Beam
at any one of the ends — All codes
E Beam Beam separate input for the side clear cover — All codes
u General Enhancements
Generdl Defects Resolved
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Ductile column Beam Joint check - Beams with end release
Ignored in the joint check - All codes
Joint checks (Flexural and shear) are performed for the ductile columns at the junction
of column and beams. Beams resting on columns are considered to perform the joint
check.
If the beamis released at the end(i.e., Major axis and/or minor axis moment), it is either
to be designed as non-ductile or gravity and that beam does not participate as part
of lateral force-resisting frames. Thus, If the end moment in the beam connecting
column is released (i.e., Major axis and/or minor axis moment) then the section
capacity of this beam is not considered in the joint check for that column.
In the case of ajoint shear check, the column shear capacity is calculated based on
joint confinement. The Joint confinement is based on the beam resting on the column
at the beam-column junction. As beams are resting on a column, irrespective of the
end releases, it provides confinement to the column joint. Thus, for the joint
confinement calculation, all beams resting on the column are considered irrespective
of the end releases.
Beam release at the end is also not considered in the shear design to calculate shear-
induced on the column due to the beam.

Example:
B1
21.0 m Joint
o Joint Level | Beam release status
. B1 and B2 are not released at the end
16.8 m Jaint 4.2m jOIhT .
B2 connecting column CI
gl - Bl and B2 are released at the end
8.4 m joint .
ST = connecting column CI
B1 - Beam B2isreleased at the end connecting
12.6m joint
column C1
SARRRE = ... | Beam B1isreleased at the end connecting
B 16.8m joint
column C1
42m Joint B2 - Bl and B2 are not released at the end
21.0mjoint .
connecting column C1
th B2
Column C1

Beam B1 is connected to the column at 0 degrees with respect to the column Ly axis.
Beam B2 is connected to the column at 270 degrees with respect to the column Ly
axis.

RCDC Joint check output at all levels,
Beams connected to columns are shown in the table, however, the beam capacity
is not considered in the joint check if it is released at that end.
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General Data:
Cotumn No.

Joint at Level

Design Code
Column Below Column Abave

[Member Number 501 2045

[Concrete Grade (fck) (Cytindrical) M30 M30

[Steel Grade (k) Fedl5 Fedl5

|Cotumn Size (mm) 850 X950 850X 950

Check At Beam-Column Joints:

1. Flexure Strength Of Joint:
Moment Capacity Calculations for Beam

15456 2000 + 15139202016

Concrete Gradefck Both the Beams are - s N/sqman
foar considered in Joint check - Es Rk
Beam Size Beam angle wirt Moment Capacity for Top Reinforcement Moment Capacity for Bottom Reinforcement Resultant Moment
column Ly
Ma Tu AstReq AstPro MuCap Ma Tu AstReq AstPro u Cap Top@D Top@B Bot @D Bot @B
(mim) (deg) 0Xim) 0¥m) (sqmm) (sqmm) 0Xim) 0N 8m) (sqmm) (sqmm) (Xim) 0Xim) 0N Xim) N
Tox 800 o 65629 [ 2099 w12 562,65 218149 ) 520563 1005312 244193 562,65 0 244193 0
400 x 900 270 22585 24827 1696.03 1809.54 33103 8105 24827 114453 12315 37254 0 33103 0
General Data:
Column No.
Joint at Level
Design Code 15456 : 2000 + 1513920 : 2016
Column Below Column Above
[Member Number 4045 4068
Concrete Grade (fck) (Cylindrical) M30 M30
[Steel Grade (frk) Fedl5 Fedl5
Column Size (mm) 850 X 950 550 X 950

Check At Beam-Column Joints:
1. Flexure Strength Of Joint:

Note:

Since all beams present at this junction are released /have bending moment zero, joint check design is not applicable.

2. Shear Strength of Joint:

Note:

Since all beams present at this junction are released /have bending moment zero, shear design check is not applicable.

General Data:
Cotumn No.

JointatLevel

Design Code
Column Below Column Above
[Vember Nusmber 4068 2001
|Concrete Grade (fck) (Cytindrical) 230 M30
[Gteel Grade (%) Fedl5 Fedl5
[Cotumn Size (ma) 850 X950 850 X 950

Check At Beam Column Joints:
1. Flexure Strength Of Joint:

Moment Capacity Caleulations for Beam

000 + 1513920 2016

Concrete Grade fck = M25 N/sqmm
Steel Grade £y - Fedls N/sqman

Beam Size Beam angle wrt Moment Capacity for Top Reinforcement Moment Capacity for Bottom Reinforcement Resultant Moment

column Ly
Mu Tu AstReq AstPo MuCap Tu AstReq AstPro Tep@D Top@B Bot@D Bot@B
() (degy 0N 8Nm) (sqmm) (sqmm) (2m) (Xim) (sqmm) (sqmm) (2m) (Xim) () (Xm)

4505800 [ 69550 [l 3065 2012 54505 o 679391 699004 545,08 [ 1656.12 []

400 000 270 0 DAL 07733 0 0 0 2485 97735 0 0 0 0 0
Note:
B, dered or anangle: 270
General Data:
Cotuma \
Jointat Level
Design Code 595672000 + [513920: 2016

Column Below Column Above

[Member Number 4091 a11e
|Concrete Grade (fck) (Cytindrical) M0 M0
[Steel Grade (fyl) Fedls Fedls
|Cotmn Size (mam) 850 X 950 850 X 950
Check At Beam-Column Joints:
1. Flexure Strength Of Joint:
Moment Capacity Calculations for Beam
Concrete Grade fek = M5 N/sqma
Steel Grade fy - Fedl5 N/sqmm

Beam Size Beam angle wrt ‘Moment Capacity for Top Reinforcement ‘Moment Capacity for Bottom Reinforcement Resultant Moment

lumn Ly
N Ta AstReq AstPro MaCap Mu Tu AstReq AstPro MuCap Top@D Top @B Bet@D Bot@B
(de; (Nm) ) (squm) (sqnm) Nm) ) m) (sqmm) (sqmm) &) (Nm) (Nm) (Nm) (Nm)

4505 800 0 [ 0 %694 0 0 0 0 9694 [ o 0 0 0 [0

5005900 70 77768 775t 105469 T 555 20803 2734 07733 10179 304 0 3355 0 500
Note:

or )atan angle: 0.
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RCDC Design calculation report for 8.4m levels,

Levet

Beam Table For Shear Along B & Shear Along D

Analysis Reference Numiber - =3

Beam Size

Beam angle w.r-t Torsion moment Moment Capacity Beam @ Top, Moment Capacity Beam @ Bottom
column Ly

Resultant Moment

(mm)

Mu Mucap

Toply Bols
(2Xm)
0

450800

o ot e ‘ Nuwe | e e

) (2m) (m) (squm) (sqmm) () (Nm) (squm) (squm) (2m)

o o o [ e | o T o o [ e | o
[

Topl Baily
() (m) (3m)
R v o

100:900

370 W o ens | o o O R 0

R R R 0

Effective moment for Column

Mu Msjor (Along D) (1KNm)

Mu Minor (Along B) (vm)
I

Top 0 i o 0

Bottom. 0 | 0 0

Note:
Since all beams p

Along D Alng B

dered (hstl) (mm) 1700 1650

considered (hst2) (mm) 1700 1650

1200 000

T35 (LeR Botiom - Righi Top) | et

[ [

143 LeRTop st

[ 0

[11: 15 (LOAD 1: LOAD CASE 1) +1.5 (LOAD 2: LOAD CASE2) | [13]: 0 (LOAD I: LOAD CASE 1) 13 (LOAD & LOAD CASE 4EQ-
b)

2612738 138139

[Design shear force, Vu (29)
e

ID: fuVulvu) 2642 581

[Pu ge)

197195 132447

[DefE  Beff (mm)

590 79

¢ Partial release of moments in the beam ends is not considered a release.
e Torsion moment release in the beam is not considered a release.

Ductile Colum Type (Lateral and Gravity) as per beam end release.

Column type lateral or Gravity is identified based on the beam resting on the column
and its end releases. If all the beams connecting a column are released at the ends,
then RCDC will qualify that column as gravity.

Various cases are considered for identifying column type:
Case:1 (all beams are released connecting column)

level Beam releases Column Type as per | RCDC qualification
beam release
1 All beams released Gravity Gravity
2 All beams released Gravity Gravity
3 All beams released Gravity Gravity
4 All beams released Gravity Gravity
5 All beams released Gravity Gravity

Case:2 (upper-level beams are released connecting column)

level Beam releases Column Type as per | RCDC qualification
beam release
1 All/few beams not released Lateral Lateral
2 All/few beams not released Lateral Lateral
3 All/few beams not released Lateral Lateral
4 All beams released Gravity Gravity
5 All beams released Gravity Gravity
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3] RCDC (SACD) V11.06

Case:?2 (Infermediate level beams are released connecting column)

level Beam releases Column Type as per RCDC
beam release qualification

1 All/few beams not released Lateral Lateral

2 All/few beams not released Lateral Lateral

3 All beams released Gravity Lateral

4 All/few beams not released Lateral Lateral

5 All beams released Gravity Gravity

Column PM Interaction curve Presentation - 2D PM curve added -

All codes
A New tab is added on the Interaction surface screen for the 2D image of the PM
curve along with the 3D PM curve. Users can select the load angle available from the
list available to generate a 2D PM curve. Various values of axial forces and
corresponding moment capacity for selected load angle are available in table
format. Users can save the image of the 2D PM curve in JPEG, GIF, PNG, Bitmap, and
TIFF formats. The table of Axial force and Moment can be saved in excel format

Column

Interaction Surface - C1
- New Tab added

Member wc P M My Angle M Res 1 Cap Ratio "
L (kM) {lkhim) (khm} (deg) (k) [kNNm)
= 1(Top) 27351 2619 76.55 16.29 27286 234289 0116
c1 2(Bot) 1586.89 263811 9959 21 2699.95 270401 03598
c1 2 (Top} 1525.13 1169 25.02 123 1169.26 2698.85 0433
c1 3 (Bot) 1894.11 1649.9 5461 19 1650.8 275209 06
= 3 (Top) 183235 64644 4024 356 64769 273396 0237
= 4(Bot) 1844.32 1718.97 6453 215 1720.18 27432 0527
c1 4 (Top} 1782.55 685,73 36.76 307 £36.71 272879 0252
c1 5 (Bot) 194391 1580.82 4468 162 1581.45 2761.02 0573
P = 2807 kN cl 5 (Top} 1882.14 £07.15 272 412 608.72 27387 0222
-4S00 -3000 -1500 0 1500 3000 4500 6000 7500 9000 o ) i e s & ol ik o
c1 6 (Top} 177032 64746 -23.08 204 647.87 273248 0237
v
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Interaction Surface - C1

PN
g
l

5000-4—

— Deg®

e

003 203 1403 1603 1808
M (kNm)

T T T T T T T T
2003 2203 2403 2603 2803 3003 3203 3403

-

0.05

PN

-5015.35
-4588.01

W fehim}

0.1

-2645.07

1086.06

015

-1050M

176113

02

32354

2291.05

025

175871

279144

03

312813

3205.39

035

442587

3517.95

038

484603

348757

04

521445

344321

043

549338

3388.29

045

5873.04

3353.26

047

615263

329773

05

646422

324782

0.52

673287

3189.77

055

7069.23

3232

057

7605

312285

06

80656

311405

062

861887

311568

065

906265

3104.89

068

957341

309798

07

1003166

3083.86

073

1051635

3067.96

075

1034566

3046.18

077

11400.2

3020.97

08

1184139

299144

D Comyratle

1. This image indicates the 2D PM curve generated for the selected column at a
specified Neutral axial angle.
2. List of neutral axis angles available to the user.
3. This table indicates values of axial force and corresponding moment capacity.
o K=itis aneutral axis depth multiplying factor to get the maximum axial tension
and compression capacity
e P (kN) =1tis the axial load capacity for the selected neutral axis depth.
e M (kNm) =it is the moment capacity corresponding to axial capacity (P).

Column and Wall - Option to set maximum diameter for shear links
— All codes

The option to set a minimum rebar diameter for shear links was available for the
column module. In addition to this, users can now set the maximum rebar diameter to
be provided as a shear link for the column module.

Column

Reinforcement Settings s
Column % Steel Rebar Number @) Column Rebar
i 1 0 o [
T — A e E—
Shear Wall % Steel 22 Shear Wall Rebar
Minimum - Minimum [ ]
p— =5 Wi E
Longitudinal Rebar Spacing 4 Link Rebar
M - 157 -
Maimum mm "] Use Bundied Ductile
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The beam is identified as non-Ductile if the beam is released (Major axis and/or minor

axis moment) at any one of the ends.
If the beam is released at any one of the ends, it is either to be designed as non-

ductile or gravity. From this version, if the beam is released at any one of the ends
RCDC will auto-identify this beam as non-Ductile in case of ductile design option is
selected. The user has the choice to change the beam type in RCDC and override
the type identified by RCDC.

Example:

Geometry Property Loadng  Shear Bersdng  Defiection
Beam 1. = 4005 Secton; Prismatic General

4039

w11

& a7
4045 o

5
2077

Changs Releases A Stan

deg Change Resssses & End

001 L

a1

040

&
Beam B1 (member 4005) is released at the start node. When the user selects the
ductile design, RCDC will auto-identify this beam as non-ductile as one of the ends is

released.

Design lnput
Design Groupng
P

6l

=)
=

G4 |B7

[ Bendng And Aval Force Design  More

Detaiing Setngs

Top Detaling St Besh v

Botom Detalng St [Best Pt v

MRORRRORNRRR) § &

Crack Widh (AC1 224R01)
[ Pesfomn Check

[ Dfferent Rebar for Outer and inner Stirups

The user has the option to change the beam type in RCDC and override the type
identified by RCDC.

Advancing Infrastructure i




/D] RCDC (SACD) V11.06

Beam Beam separate input for the side clear cover - All codes

RCDC will allow users to provide top/bottom and side clear cover to reinforcement
separately. This is applicable to all design codes available in RCDC. This option is also
available on the re-design forms. Design, Drawings, Bill of quantities, and Bar bending
schedule have been updated for the effect of a separate side cover

General And Reinforcement Settings X
Design Settings Matenal Properties
Concrete Grade M5 || Ad |
Value Less Than 01| khm —_— —
- Steel Grade (Main) |Fa415 ~ | | Add |
[] Ductile Design ———
(® Ductile Shear at supportts () & All Sections Steel Grade (Shear) IFe_-ﬂﬁ_v ﬁdq_l
[] Aanged Beams Bottom,Top Clear Cover mm
Secondary Only All Beams ide Clear m 5

[] Bending And Aial Force Design More..

lse matenal properties from analysis &

General Enhancements

The following are the enhancements made in this release to existing features.

e ADO ID - 577199 - Cantilever beam bottom reinforcement detailing without
maximum spacing check if the bending moment is zero.

At locations where there is no bending moment in any load combination, the user
can choose to provide minimum rebars disregarding the maximum bar spacing
criteria. In the Earlier RCDC version, this criterion was used for the Top mid-zone of
a beam supported on a column or beam (simply supported). Now onwards, this
criterion is also applicable to the Cantilever beam bottom reinforcement locations
of the beams.

Preferred Rebar Spacing =
Beam Width Rebar Mos Spacing Rebar Mos Spacing
(Rebar<=16) (Rebar==20)

L 3 66 2 140

300 4 62 3 95

400 5 68 4 80

450 5 80 4 107

500 6 7 5 a3

I|:| Skip maximum spacing criteria between rebar for zero bending moment |

=

On the preferred Rebar spacing screen, the user can select this option to skip
maximum spacing criteria if the bending moment is zero.

Bentley
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ADO ID - 829516_Update design if the Footing Design file is created through
pedestal design

RCDC allows the user to design pedestals (columns) for the steel building where
no RC columns are present in the analysis file. Through pedestal (columns) design,
RCDC allows users to design footings. Refer to the below snap,

RCDC CONNECT Edition - [Untitled]

[ File | Settings Design View Modify Reports BBS Help [ Column (Pedestal) design file ]
] New N )@ =z 8 EPEHOSE %2 T Pe
l__; Open Ctrl+0
Update Design
1‘ Save Chrl+es Size Material Designed As Capa;;ﬁya'lRatio Cap:lceigiatm Pt Prv (3]
save As AL|  340X500 |  M25:Fes1s | COL-E 0022 ' 0.08% ' 0.53
Project Information e O M bt TR I el | k.
AL|  370%450 M25 : Fed15 COL-E 0.025 0.104 0.54
Hpdate Atichls Ble AL|  370X450 |  M25:Fedl5s |  COL-E o8 | omwe | 054
_’? Import Project Settings AL. 370 X 450 . M25 : Fed15 | COL-E . 0.026 | 0.175 | 0.54
imponFosting PiecspData AL JOX0 | MBS | COLE o | ol 0m
AT AL|  00X400 | M25:Fedt5s | COL-E 0.044 _ 0.218 | 0.57
AL| 400X 500 M25 : Fed15 COL-E 0032 0.138 045
@ Create Footing Design ALl a70xas0 | M25 : Fe415 | COL-E 0.036 | 0.224 | 0.54
Create Pile Cap Design AL|  370X450 |  M25:Fed15 | COL-E oo | on4e | 054
— X AL; 370 X 450 M25 : Fed15 cOL-E 0.02% 0.243 0.54
ALl 370X450 M25 : Fed15 COL-E 0038 0.239 0.54
License AL|  370X450 |  M25:Fedls | COL-E 0033 | 012 | 0.54
- A x| wmRews | COLE | om | o5 | 0
AL|  370%450 M25 : Fed15 COL-E 0.02% 0.111 0.54

RCDC is allowed to perform the Update design to the footing design if the footing
design is created through the pedestal (columns) design file as explained above.
As the existing footing design is through the pedestal (columns) (.rcdx) file, RCDC
will allow reading the new pedestal (columns) design (.rcdx) file only. If there are
any changes done in the steel building file, then it is mandatory that the user
update the pedestal (column) design file first and then use the same RCDC file for
the update footing design. RCDC will auto-identify whether the footing design file
is created through STAAD or RCDC file. Based on this file, RCDC wiill allow the user
to select the corresponding file.

The flow is explained with the example:

Step-1: Read the STAAD steel building file into the RCDC column module. Perform
pedestal (column) design.

Step-2: Create footing design file through pedestal (column) file and perform
design.

Step-3: Take the revised STAAD steel building analyzed file

Step-4: Take the pedestal (column) available in step 1 and Update the design of
the pedestal (column) for the revised analysis file

Step-5: Take the footing design file available in step 2. Update the footing design
file by reading the updated column (pedestal) design file from step 4

Bentley
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Update Design e ¢

Project Details Column Design Data
Project Ungssigned i Select RCDC (*.rodx] file
! Cl
Client Unassigned

Engineer Unassigned
Design Element
Design Code |5 456 : 2000 + IS 13920 :2016

Footing
Connect Information

Project ID

Project Name

The pedestal (column) design file of the RCDC version 11.6 or later is allowed to be
read the in update footing design. It is suggested to the user update or opens an
earlier version pedestal file in the current version and use it for the update footing
design.

e ADOID - 975248 - ACI Column sway calculation - enhancement for irregular load
combinations
In the column design, sway calculation is performed along the X and Y direction.
As per ACI code requirements, load combinations consisting of lateral loads are
used to perform Sway calculations.
Regular combinations consist of single-direction Earthquake (Lateral) load. And
irregular combinations consist of two directional Earthquake (Lateral) loads.
If any regular combination consists of the Eg-X load case, then it is considered
along X direction sway calculation only. The same logic is applicable to the Y-
direction Sway calculation.

if there are irregular combinations available in the analysis file, then as per the
weightage of the Eg-load direction the load combination is considered along that
direction Sway calculation only.

Example:

1.2DL+ 1.6 LL+ 1.4Eg-X + 0.42 Eg-Y.

In this case, the Eg-X is a primary load case, thus this load combination is
considered along X direction sway calculation only.

e ADO ID - 804169 -Optimizing the shear reinforcement provided in the beam if
ductile, torsion and other spacing criteria are governing
Beam stirrups (links) spacing is calculated based on the shear design requirement,
spacing criteria like torsion, beam size specified by the design code, and ductility
requirement. In the earlier version, RCDC was used to calculate stirrups spacing for
shear design first, and then spacing criteria like torsion and ductility were used. This
was leads to providing more shear reinforcement provided in the beam. The

Benteg
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detailing of shear stirrups logic has been improved which gives the optimized
output.

Example:

If for the shear design 2L-T10@175¢c/c (Asv= 897 sgmm) links are required and the
maximum spacing criterion for ductility is 100mm then RCDC was used to provide
final shear stfirups as 2L-TI0@100c/c (Asv= 1570 sgmm) which was on the
conservative side.

Now onwards, RCDC is calculating the spacing for torsion and ductility first and
then the same spacing is used for the shear design. This is giving now optimized
shear stirrups in the beam. In the above example, RCDC will now provide the
stirrups as 2L-T8 @100c/c (Asv= 1000 sgmm) satisfying shear design and ductility
spacing criteria.

General Defects Resolved

Following is the list of Defects resolved in this release.

e ADO ID - 736428 - Beam - Design Summary report - Display final area of
reinfforcement (Ast) required if it is governed by crack width check
RCDC performs the design of flexural reinforcement for the given forces.
Reinforcement provided for flexural design is used for the crack width check. If the
provided reinforcement is not satisfying the crack width check requirements, RCDC
increases the reinforcement fill it is satisfied.
Issue:
If the flexural reinforcement is governed by the crack width check, then RCDC was
not showing the final Ast calculated in the design summary report. It was showing
the Ast required for flexural design.
Solution:
Now, the final Ast calculated from flexural, crack width, and other checks are
presented in the design summary report.

Beam No - B3
Group No - G1
Analysis Reference(Member) 12058 m 6004
Breadth 400 mm
Depth 500 mm
Concrete Grade M25 N/ sqmm
Grade Of Steel (Main) Fed15 N/sqmm
Grade Of Steel (Shear) Fedl5 N/sqmm
Top,/Bottom Clear Cover 25 mm
Side Clear Cover 25 mm
Design Code 15456 : 2000 + 1513920 : 2016
Beam Type Regular Beam
Flexure Design
‘Beam Bottom Beam Top

Left Mid Right Left Mid Right
Mud (KNm) 5996 20376 109.96 45454 66.96 39724
PiClc (%) 0.205 0.266 0.205 0.682 0.205 0.545
AstCalc (sqmu) 610.36 1816.87 610.36 305041 61036 252023
Ast Prv (sqmm) 1005.3 20106 10053 3926.96 50424 3217
Reinforcement 5-T16 5-T16 5-T16 4-T25 4-Tl6 4-T32

5-T1l6 4-T25

Crack Width (mm) - 0.1156 s 0.1582 = 0.1239
Stress In Steel (N / sqmm) N 20215 21242 N 150.66
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ADO D - 885318 - EURO Code- Column Design Update - Frame type is not re-stored
when the Update design function is used

In the Euro code column design, effective length factors are calculated based on
the Braced and Un-braced frame type. The default effective length factor for
Braced and Un-braced columns are 0.59 and 1.22 respectively.

Effective Length Factor X
LEVEL Frame Type Cl c2 Z3)
Along X Along ¥ Major Minor Major Minor Major Minor
22m Un-Braced Braced 122 0.59 122 0.59 122 0.59
42m Braced Braced 0.59 0.59 0.59 0.59 0.59 0.59
7.858 m Braced Un-Braced 0.59 122 0.59 122 0.59 122
12,058 m Braced Braced 053 059 059 059
16.258 m Braced Braced . 0.59 0.59 0.59 0.59

In the update design function, RCDC maintains the design settings of the old design
file infto an updated design file and performs the design. Design settings like
material grades, list of rebar diameter, column frame type, etc. are maintained in
the updated design file.

Issue:

The frame type ( Braced or Un-Braced) changed in the old design file was not
maintained in the updated design file. If the User has changed the frame type of
any of the levels to un-Braced then after using the update design function, the
frame type was changed to Braced. So, the effective length factor of a Braced
frame (0.59) was used instead of Un-braced (1.22) frame in the update column
design.

Solution:

Now the frame type available in the old file maintains for the update design
function and accordingly the effective length factors are used in the column
design.

ADO ID - 1028242 - Issue in using area of shear reinforcement on the detail section
screen if the area required for torsion is governing case

In the beam design, the area of shear reinforcement is governed by the shear and
torsion design. The area of reinforcement required for torsion is provided on the
outer legs of shear links and, the area of reinforcement required for shear design is
provided on all legs available in the beam. The minimum spacing calculated for
torsion and shear design is provided as the final link spacing.

Bentley:
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BG - Shear Reinforcement

Sxn

Left
Wid

2257

Right

Asv
Total

652
2723

Asv

Tarsion |

2126

652

2478

Master

Legs
2
2
2

El
Vertical Spc Spc
Rebar . Legs Rebar“ i Lale
. 12 . 2 . 12 -1[}5 . 105
- 12 . 2 - 12 .235 . 235
- 12 . 2 - 12 . 30 . 50

i Difterent Rebar for Outer and Innert

2l
ity

Issue:

On the design section screen, the area of shear reinforcement required for torsion
was not passed correctly. thus, if the link spacing was governed by the forsion
design, RCDC was accepting higher link spacing than the required in auto design
on the section design screen.

Solution:

The correct area of shear reinforcement required for torsion is passed on to the
section design screen.

ADO ID -1034887 - ACI code - Issue in presenting the Vu (2*Eq) value for the Design

of Beams of Intermediate Ductile Frame

Design shear for intermediate ductile frame beam design is considered the

maximum of the following criteria,

1. Design shear from analysis - Vu

2. Shear due to sway left and Sway right condition (reverse curvature bending)-
Vu sway

3. Shear obtained from design load combinations that include E, with E taken as
twice that prescribed by the general building code. Vu (2*Eq comb)

Issue:

RCDC was taking the maximum value of shear from the above criteria for the

design, however, in the design calculation report values of the third criterion were

presented as zero.

Solution:

The issue of value presentation is now resolved and the shear force value due to

the third criterion is now presented in the design calculation report.
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For Transverse Reinf

Left Mid Right
Critical L/ C - RCDC 1 1 1
PtPrv (%) 0.495 0349 0093
Vi (KIN) 65.97 269.20 34318
Mu-Sect (kKINm) 339.854 14255 768.69
Ve (KIN) 206.16 29616 29616
Vs (KIV) = N 62.69
Aoch (sqmm) 277400 277400 277400
At (sqoum/m) 263024 1319.62 2630.24
Av (sqoum/m) 469.72 460.72 48072
Tu (KINm) 196.03 93.01 196.03
At Torsion (sqmm,/m) 263924 131962 263924
Av Total Reqd (sqmm/m) 263924 131962 28437
Asv Reqd (sqmm/m) 263924 131962 28437
For Sway Shear
VE'T (KN]) 209.72 11726 187.03
Mh (KINm) 285.77 0 112611
Ms (kKNm) 576.28 0 4447
Sway-Right (kN) 2348 35046 42023
Sway-Left (kN) 309.79 1719 56.96
Vu-Sway (KIN) 309.79 35046 42023
Vu (2"Eq Comb) (kIN) 107.13 27477 34454
Vud (kIN) 300.79 35046 42023
D Ve Sway(kN) 206.16 20616 20616
Vs Sway(kN) 1817 724 165.43
Asv Reqd Sway(sqmm,/m) 469.72 46972 53955
Asv Reqd Final = max (Asv Reqd , Asv Reqd Sway } (sqmm,/m}) 263924 131962 28437
Legs 4 4 4
Stirrup Rebar 10 10 10
SCalc (mm) 100 210 50
SPrv (mm) 100 210 50
Av Total Prv (sqmm/m) 2835.2 13501 56704

e ADOID - 1037815 - Pilecap- Capacity and sizing check report- presentation issue
Issue:
On the capacity and sizing check report, the maximum tensile load on a group of
piles and permissible fensile load on one pile's values were presented wrongly.
Even When there was no tensile force in the column, RCDC was showing the values
in the column of maximum tensile load on a group of piles. Also, for the Dead load
and live load combinations, the value for the permissible tensile load on one pile
was missing in the report.
All the correct values of design forces and pile capacities were considered for the
design of the pile cap however the issue was in the report presentation only.
Solution:
Correct values are now passed to capacity and sizing check reports.

Design Table (C1):
Load Analysis Forces P total Max. Max. Shear MaxTensﬂrMax_Tensile Permissible| Pile Pile | Permissi Fer

Combination| Compressive|Compressive| Load Load on Load on Shear |Capacity|Capacity|Compressivel Tensile
P Mx My (kN) |Load on One| Loadon on One Pile Group of Capacity Increase| Load onone| Loadon
(kN) |(kNm) {kN-m} Pile Group of | Group Pile (kN) (kN) Factor Pile one Pile

3N Pile |ofPile| (kN) @) &N) N)

&N | N N

1 56611 | -18.93 | -26.92 (621.63 22178 621.63 3359 = = 375 600 11 660 110

2 518.09 | 11311 | -2815 | 573.6 2535 0 43.96 = = 468.75 600 125 750 125

3 614.14 |-150.96| -25.69 | 669.65 33943 0 62.81 = - 46875 600 125 750 125

4 44192 (-2522 | 11421 | 49744 23224 0 46.69 = z 46875 600 125 750 125

5 6003 | -12.63 (-168.04(745.82 355.77 0 107.5 = = 46875 600 125 750 125

Benfley:

Advancing Infrastructure




RCDC (SACD) V11,06

ADO ID - 1038068 — ACI column - Wrong calculation of W factor in effective length
factor

The effective length of the column is calculated based on the W factor. W is the
ratio of the column stiffness to the beam stiffness in a plane at one end of the
column.

Issue:

In case there are no beams present at a particular level, the value of W should be
considered as 1. In the recent version of RCDC, the wrong value of W is used to
calculate the effective length factor.

Solution:

The correct value of W is used and presented for the calculation of the effective

length factor if beams are not present at that level.
Effective Length Calculation

Calculation Along Major Axis Of Column
Joint Column Stiffness| Beam Sizes Beam Stiffness 1]
Beam 1 Beam 2 Beam 1 Beam 2
(Length x Width x Depth) | (Length x Width % Depth)
MN-m x 1046 mm mm N-m x 1046 [N-m x 1046
Bottom 1906.89 No Beam No Beam g & 1
Top 190689 No Beam MNo Beam - - 1

Sway Condition (as per Stability Index)
Effective Length Factor along Minor axis

Non Sway
078

Calculation Along Minor Axis Of Column

Joint Column Stiffness Beam Sizes Beam Stiffness ]
Beam 1 Beam 2 Beam 1 Beam 2
{Length x Width x Depth) | (Length x Width x Depth)
N-m x 1076 mm mm N-mx10%6  [N-m x 106
Bottom 1906.69 Mo Beam 12001 x 400 x 1200 - 494.22 5.958
Top 1906.89 12500 x 400 x 1200 12001 x 400 x 1200 474.49 494.22 3.46

Sway Condition (as per Stability Index) = Non Sway

Effective Length Factor along Minor axis 0o

ADO ID - 1044994 - RCDC showing an error importing STAAD file if STAAD file is
created with Physical members.

Issue:

If the STAAD file was created using Physical (P) Members, RCDC was showing the
error in the reading file. The coordinates and properties of P members were not
available to RCDC. This issue occurred in the recent release of STAAD due to
changes made in the Open STAAD OEM.

Solution:

All the data from Open STAAD OEM is now available to RCDC and STAAD files can
be imported to RCDC without any errors.

ADO ID - 1046488 - Show message to restore default value for effective length
factor for ACI, NSCP, and IS code.

A few enhancements/modifications regarding the calculation of the effective
length factor in IS, ACI, and NSCP design codes have been done in the 11.6 and
earlier versions of RCDC. If the user opens the old version RCDC file to the 11.6
version, RCDC will show a message to restore the default value of effective length
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factors. This is to inform the user that values need to be corrected for effective
length factor to get the correct design.

RCDC CONMECT Edition X

There are Enhancements/modifications done for the Effective
Length Factor calculation.Please update these values using
the Restore Default button option on the Effective Length
Factor form.

e ADO ID - 1056935 - BS Code - Beam Design - Issue in the shear link Spacing
Calculation when Torsion is Zero
Issue:
In the beam design of BS code, the spacing criteria of torsion was used even when
there was no torsion in the beam. The Spacing required for the shear links was
250mm however RCDC had provided the spacing of 140mm which is calculated
from the torsion links detailing requirements.
Solution:
Correct spacing criteria are used in the beam design. If there is no torsion in the
beam, spacing criteria of torsion are not used in the design and detailing.

Shear Design

Left Mid Right
Critical L/C - Analysis 4 4 4
Critical L/C - RCDC 2 2 2
PtPrv (%) 1193 0.859 2628
Bending Shear

V(kN) 105.218 41727 10037

v (N/ sqman) 133 053 138

Ve (N/sqmam) 067 06 087

V>ves0d Yes No Yes

Ve (kN) 53.12 47.61 6911

Vus=V-Vc (KN} 521 5.88 4026

Asv Reqd (Bending] (sqgmm) 30182 183.07 23322
Torsional Shear

T (KNm}) o 0 o

Vit (N/sqmm)

Vtamin (N/sqmm)

Asv Torsion (sqmm) - B =
Asv Reqd (Total) (sqmum) 301516 183.066 233224
Min Legs Req 2 2 2
Legs 2 2 2
Stirrup 8 8 -2
SvCalc (mm) 205 205 705
SvPrv (mm) 295 295 205
Asv Torsion Prv (sqom) - - -
Asv Total Prv (sqmm) 34081 34051 34051
Maximum Spacing Criteria

Basic
Spel =0.75d = 296 nmm
Spc2 = 300 mm
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