STRUCTURAL CONCRETE SOFTWARE SYSTEM

ADAPT-PT/RC® v21
NEW FEATURES SUPPLEMENTAL MANUAL

Copyright© November 2021

adaptsupport@risa.com www.risa.com
RISA, Tech., 26632 Towne Centre Dr. Ste210, Foothill Ranch, California, USA
Tel: +1 (949) 951-5815, Toll Free: +1 (800) 332-RISA


http://www.risa.com/




CONTENTS

1

T ageTe [V 4 To] o HNUN TP SOP OO P TP OTOTRPRRO 5
1.1 Analysis/Design IMPrOVEMENTS ......cecciieiieiieiee e et esteesteeseeeresbeeteesbeesseessbesbeenreensaens 5
1.2 Reporting IMPrOVEMENTS....cuvuiiiiiiiiiiertitieeereeeererreeereeererereeerrre et 5
ANalysis/DesigN IMPIOVEMENTS .....c..eeiiiiieiieeeiee et eeiteeeeteeeeteeeeteeestbeeeebeeesabeeebeeensseesresessseenns 7
2.1 Modeling of Openings near columns for punching (two-way) shear design................... 7

2.1.1  To Model SUPPOIt OPENINES ....ueiiierieeeiiiieeeiieeeeeiteeestreeeestreeeseteeeestreeeesteeesasseeeessseenanes 7
P A D 1o F={ W @o e [l U N o Yo F- | o ISP 9
2.3 More Economical Designs (ACI-318).....ueccuiieiiieeiieciiee ettt e ctee s tee s are e e vaeeeane s 9
REPOItiNG IMPIOVEMENTS ...uviiiiiiiiiiiitiiee ettt e e s st e e e e s s sbbraeeeeessssanbrnneeas 11

3.1 Enhanced Base Reinforcement REPOItiNG ......ccuvveiiiiiieiiiiiie et 11






Introduction

This supplemental manual provides descriptions and instruction on ADAPT-PTRC’s latest
features. These new features have been introduced to meet the needs for general
analysis/design, and reporting capabilities
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1.2

Analysis/Design Improvements

Modeling of Openings near columns for punching (two-way) shear design:
ADAPT-PTRC now includes an option to model openings or penetrations near
columns and evaluates punching shear strength based on the reduced effective
area of critical section. This feature is available only for ACl and Canadian codes.

Design Code Update: ADAPT- PTRC now includes the Australian Standard, AS
3600:2018.

More Economical Designs (ACI-318): The user now has an option to limit stud
spacing to 3d/4, for PT or RC slabs, as per ACI-318 Table 8.7.7.1.2, instead of the
conservative d/2 spacing. As a result, the number of calculated studs for
columns where this adjustment applies will be less resulting in a more
economical punching shear design solution.

Reporting Improvements

Enhanced Base Reinforcement Reporting: The Base reinforcement report is
extended to include new tabular report, 10.3.3 Stirrups, that reports stirrups as
modeled by the user in the Base Reinforcement input dialog. This report is
available only for one-way and beam models.
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Analysis/Design Improvements

2.1

Modeling of Openings near columns for punching (two-way) shear
design.

Openings in RC and PT two-way slabs are critical factors that impact the
punching shear strength of the slab. Openings next to columns reduce the
concrete area that resist punching shear and can significantly reduce the slab’s
shear capacity. Therefore, the presence of opening must be considered in
punching shear design.

ADAPT-PTRC now includes an option to model openings or penetrations near
columns and evaluate punching shear strength based on the reduced effective
area of the critical section. This feature is available only for ACl and Canadian
codes.

Openings included in ADAPT-PTRC are only considered in calculation of
punching shear strength and have no effect on analysis or flexural design.

In ADAPT-PTRC, a support opening is modeled as an angle of reduction enclosed
by two straight lines projecting from the centroid of the column and tangent to
the boundaries of an opening. The portion of critical section, b0, enclosed by
angle of reduction is considered ineffective.

2.1.1 To Model Support Openings

Within PTInput, open the Geometry - Support Openings dialog. You can
access the dialog by clicking Next in the Supports - Boundary Conditions
dialog, or Back in the Loads dialog. Alternatively, the dialog can be
opened by going to Geometry->0Openings from the menu items. The
dialog will not be available if the No Columns option is selected in the
Support Geometry and Stiffness dialog. The default setting for Openings
is No as shown in the dialog below

@ Geometry - Support Openings EI@

Openings " “es = NC‘

<< Back QK LCancel Mest »»

Select Yes to open the input table shown in the following figure.



@ Geometry - Support Openings

Openings
Legend
Openings defined using angular sectors in Radians
Theta-5 = Start angle of opening
Theta-E = End angle of opening
Axiz 5 - Direchion of design stip
Awiz T - Direction perpendicular to design stip
Support | Angle-5 Angle-E
1 -
2 hd
3 hd
4 d
5 hd
6 hd
7 d
8 d
9 hd
10 d
11 d
12 Jhd
< Back ]

Lancel ‘ Mewxt = |

Select the support ID from the drop-down list.

LT (o |Gl [P |

Support

o I
4

Angle-5

Angle-E

Jid

Enter the value for Angle-S in radians measured counterclockwise from
local S axis to the first projection line. Enter the value for Angle-S in
radians measured counterclockwise from local S axis to the second
projection line.

Support

Angle-5

Angle-E

1

0.26

0.44]

LT | | | =

L e fl« e |«

Each row in a table represents one opening. You can modify multiple
openings per support by repeating the same support ID in a different
row. Note that the location of local s axis is in the direction of span.

Support | Angle-S5 | Angle-E
11 _>||0.26 0.44
2 |2 _x||2.53 2.97
3 (2 _>||0.26 0.44
4 (3 >|3.49 4.28
] ad




Support openings are not displayed graphically. The openings can be
viewed in a tabular report by generating the 13.4 Support Openings
report found in the Tabular Reports — Compact tree of the Report
Generator as shown below.

FT Report Generator

List of all Sections List of Selected Sections
..... ] Report Cover = T;bular Reports - Compact
----- ] Table of Contents [+ 13 - Punching Shear Reinforcemert
-] Concise Report i--13.4 - Support Openings

-] Tabular Reports - Compact

- User Specified General Analysis and Design Parameters
- Input Geometry

- Input Applied Loading

- Calculated Section Properties

- Moments, Shears and Reactions

- Moments Reduced to Face of Support

- Selected Post-Tensioning Forces and Tendon Profiles
- Factored Moments and Reactions Envelope

0 - Mild Steel (No Redistribution)

=-"] 13- Punching Shear Reinforcement

i -] 13.1 - Critical Section Geometry

-] 13.2 - Critical Section Stresses

mforcement

02~ o R

8|
g
g
O
g
g
g

-[_] Tabular Reports - Detailed
0

User Selections

Remove Selection Save Selection Save as Default Browse Reports Update Company Info

Default ~ Create New Report Exit

[ Create Optional Spreadsheet Report (XLS)

13.4 Support Openings

Col. |Opening| Theta-2 Theta-E
Rad Rad
1 1 0.26 0.44
2 1 2.83 2.97
2 2 0.25 0.44
3 1 3.45 4.28

2.2 Design Code Update

ADAPT- PTRC now includes the Australian Standard, AS 3600:2018.

2.3 More Economical Designs (ACI-318)

The user now has an option to limit stud spacing to 3d/4, for PT or RC slabs, as
per ACI-318 Table 8.7.7.1.2, instead of the conservative d/2 spacing. As a result,
the number of calculated studs for columns where this adjustment applies will
be less resulting in a more economical punching shear design solution.



Table 8.7.7.1.2—Shear stud location and spacing limits

Direction of Maximum distance or
measurement Description of measurement Condition spacing, in.
Distance from column face to
first peripheral line of shear studs All dr
Perpendicular to Nonprestressed slab with Vi <96 .\/Z’ 3d/4
column face Constant spacing between
peripheral lines of shear studs Nonprestressed slab with Vu > 96 \/f diz
Prestressed slabs conforming to 22.6.5.4 3d/4
Spacing between adjacent shear
Parallelfm column studs on peripheral line nearest to All 2d
ace column face
To invoke this option, select Consider increased stud spacing (0.75d) option in
the Material-Reinforcement input dialog. The program considers this spacing
only for columns where this adjustment is allowed per design code, for other
columns the d/2 spacing will be used instead.
(@r Material - Reinforcement 5]

Shear reinforcement
@ Stud [headed bar)

Longitudinal reinforcement

) . o
‘Yield strength (fy) main bars : Stirup

I B0. ksi
I 23000, ksi

Preferred stud diameter : i
Modulus of elasticity - 05 ~|in

Yield strength [fy] shear reinforcement: i
Prefered bar size for top bars : |5 - oh . 60k

Number of rails per side "b": 2
Preferred bar size for bottom bars : |5 = . .

Number of rails per side "d": 2

v Include minimum shear reinforcement for drift

v Consider octagonal critical sections past shear reinforced zone

v iConsider increased stud spacing [0.75d]}

Edge Distance of Rails:

<< Back oK Cancel Nest >>
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Reporting Improvements

3.1 Enhanced Base Reinforcement Reporting
The Base reinforcement report is extended to include new tabular report, 10.3.3
Stirrups, that reports stirrups as modeled by the user in the Base Reinforcement
input dialog. This report is available only for one-way and beam models.
@ o || ®
Base Reinforcement (* Yes " No
Legend
Type = Mesh reinforcement, single straight bar(s) L = span length associated to X1 and X2 Spacing and cover aiein in
llsolated] or stimups .
First end location, Second end location = the spans in Bax size = sie of the mesh osisolated rebas
which reinforcement starts and terminates Murnber = number of isolated bars or shear legs
®1, X2 = distances of the first and second end of a Spacing = distance between the mesh bars or stimups
reinforcement ta its immediate left support
Type E’:;l?:: X1/L Selzg::ii;lnd R2/L Bar Size Number | Spacing | Top/Bottom Cover
1 [Stiwp 1 | 0.00| 2 - 1.00| 5 | 3 10.00 |
2 Stinup ~| 3 | 0.00| 3 | 1.00| 5 | 2 12.00 |
3 = = = = =
4 = = = = =
5 = =] E] = =
<< Back | 0K | Cancel | Next >> |
10 - MILD STEEL - NO REDISTRIBUTION
10.3 - Base Reinforcement
10.3.3 Stirrups
Span From Legs Size Spacing Length Area
- ft - - in ft in2
1 .00 3 5 10.00 46.34 .93
.00 2 5 12.00 22.75 .62
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