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Introduction

ADAPT-Builder includes an integrated design feature for concrete columns and walls, with
partner software S-CONCRETE. Built-in building codes include American (ACI), International
(IBC), Canadian (A23), British (BS), European (EC), Australian (AS), Brazilian (NBR), and Indian
(IS). The program also includes a native wall design tool, ADAPT Wall Designer, that is fully
integrated within the ADAPT GUI and is active when either Floor Pro or Edge is in use. More
information related to this design tool can be found in the ADAPT Wall Designer Operation and
Theory Manual. This document describes the back-end functionality of the design tool. Use of S-
CONCRETE as the selected wall design tool requires a separate product license for this tool.

Accompanying software documentation can be found in those manuals located from the HELP
menu item under the “Documentation” tab.






Design of Columns

Column design is available within ADAPT-Builder through integration with S-CONCRETE
software. A valid license of this software must be present on the user’s computer in addition to
ADAPT-Edge to complete Design of Design Groups and Code Check of individual columns, as will
be described in this section.

Some features described in this section require S-CONCRETE licensing, but not all. Each section
will indicate the requirement.

Options available when you right-click on a column include:

2.1

Open Design Group — Use this to launch the Design Group Manager (described below.)
Design - These duplicate options available under FEM Menu. The following design
options are available:

Design Design Groups.

Code Check.

Open in S-CONCRETE.

View Design Summary: (this option will not be available if a Design of the Design
Groups has not yet been performed.)

Select — Use these selection features to select columns as described.

e Allin Design Group — selects all columns assigned to the same Design Group.
e Allin Vertical Stack — selects all columns stacked vertically with the same center-
point.

Design Groups

Design Groups can be defined in ADAPT-Builder models to define groupings of columns
like what many engineers would use to schedule column size, concrete grade, and
reinforcement. Often, columns are grouped by concrete material properties, size, and
location within the structure. In the same way, users of Builder can choose to group
columns into Design Groups according to personal preference or their company
standards.

Defining, managing, and editing Design Groups does not require an S-CONCRETE license.
Design groups are more generally referred to as Section Types and are created using the
Type Manager from Model 2Type Manager 2Define Section Type or Column

Design 2Type Manager >Define Section Type =

A Design Group is a comprehensive definition of a column section, including the



e Section geometry

e Shape

e Cover

e Effective length factor (k) in r-r and s-s directions
e Reinforcement percentage (Rho)

e Configuration of vertical reinforcing

e Configuration of horizontal reinforcing (ties)

e Concrete and mild reinforcing material properties

There are several ways to define Design Groups. We will simplify this example by stating
the three ways in which most column elements may be defined:

e Import and Transformation from DWG/DXF file (See Section Error! Reference
source not found.)

e Import of 3D structural model from Revit or Etabs by use of the .INP format (See
Section Error! Reference source not found.)

e Manual generation of structural model within Builder (See Section Error!
Reference source not found.)

In Case 1 above, when DWG files are imported and transformed into a structural model,
the design groups are automated by default because the Design Group setting is set to
“Assign existing at creation”. To have the best experience with this, it is recommended
to set up the column design section auto-roundup tolerance prior to importing a DWG
file. Any transformed columns will be automatically assigned to a design group
according to the size of the section. Due to the nature of integrating with third party
(CAD) software, there is likely to be a very slight variation in the section size; i.e it may
be imported as 11.99999999” instead of 12.0”. Analytically there is little risk if the auto-
roundup tolerance is not assigned. This is simply a step to help keep the values rounded
to the nearest integer.

To set this up, navigate to Column Design >Type Manager >Define Section Type to bring
up the screen shown in FIGURE 2-1. In the center section, under Properties, the third
row Enable column auto-assignment roundup will be set to Yes by default. The Roundup
amount shown in the row beneath can be defined by the user. You can choose any
value; in this example you can set it to 0.10” and click OK. As shown in FIGURE 2-2, the
value can be entered directly by using the keyboard, or the user can use the mouse to
click up or down in the row to increase/decrease the tolerance value.

If the Enable column auto-assignment roundup feature is set to No, then the sections
will not be rounded up or down by any amount and design sections and section
properties will follow exactly based on imported and calibrated values, such as 11.99” x
11.99”.



Library

Properties Diagrams

L ® &+ @ Property Value
E Type Assignment
Columns Assign existing at creation . .
Beams Assign existing at creation
Walls Assign existing at creation

Enable column auto-assignment ro...  No

Assign to 1 selected component

Figure 2-1 Design Group Manager — Roundup.

Propery Walue

H Type Assignment
Columns Aszsign existing at creation
Beams Assign existing at creation
Walls Assign existing at creation

Enable column auto-assignment ro...  Yes

SFRodpanort _ JOILS

Figure 2-2 Enlarged view Roundup Amount.
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In cases 2 and 3 above, it is a slightly different process. Importing from Revit (or any
third-party program via ADAPT Exchange file), and modeling directly within Builder will
not auto-generate Design Sections.

It is also recommended to utilize the Roundup Amount in the Section Type Manager in
either of these cases if the user is not sure of the precision of column components, or to
ensure round numbers in section properties.

Design Groups will ultimately be used to control section properties, and once assigned

to a column section, the properties of the column will be controlled through the Design
Sections rather than individually. To illustrate this point, the user may double click on a
column to bring up Column Properties screen shown in FIGURE 2-3 (or use ltem'’s

Properties icon D). It is noted the top portion of this screen under the General tab
indicates “None” for Design Group, and the cross section shape, angle, and A and B
dimensions can be modified directly.



However, once the column section has been assigned to a Design Group, this portion of
the Properties screen can be shown in FIGURE 2-4 Figure 2-4 Column Properties
(enlarged) after Assigned to Design Group. Here, you can see the Design Group, in this
case, “22 x 22”, and the column cross section shape, angle, and A and B values are
greyed out, meaning they cannot be changed in this screen.

An individual column can be assigned to a design group from the Properties screen by

selecting any previously defined Design Groups from the Design Group drop-down. If no
design groups are defined yet, the drop down will not be active.

Column ﬂ

?
General | Location | FEM | Stiffness Modffiers | Properties
Section Type: Mone Edit
#: 26 Material: | Columns_1_4 v
Label: |Column 13 Group: | Group 1 v
Cross-section
Shape: |Rectangular A Z2.00)in
Ang: 0.00|* B:| 2200

LX COLUMN SECTION

Figure 2-3 Column Properties before Assigned to Design Group

Design Group: | 22x 22 w | | Edit..
#: 78 Material: | CONCRETE 1 W
Label: |Column 78 Group: | Group 1 W
Cross-section

Shape: Rectangular A 2200 In

Ang: 0.00( ° B: 2200 10n

Figure 2-4 Column Properties (enlarged) after Assigned to Design Group

Names of Design Groups default to the size of the column used to define it. However,
the names of these Design Groups can be changed by the user. To change the name of



one, highlight the Design Group name in the Library of the Section Type Manager and
then left click in the name to make the text editable. The user can completely overwrite
the default naming or add to it. For example, a column could be called 22 x 22 Levels 1-
4, or 20” dia. L1-5. In this way, the user can keep track of not only the column size but
also the level(s) of the structure in which it is intended. Note that the size of the column
will be explicitly managed through the Design Group at that point and changing the A
and B dimensions within a Design Group will not automate a name change. The name
must be managed separately if desired.

2.1.1

Assigning Columns to Design Groups

An individual column or multiple columns can be assigned to design groups. One
way to do this is to select the desired column/s, either by windowing them in

plan or elevation, and/or by using the Select by Type tool TR or other tools as

described in Section 2 Once selected, navigate to Modify Selection % on the
Modify ribbon. Select the Column tab, and click the check box next to Design
Group, as shown in FIGURE 2-5. By default, there are three selections in the
drop-down menu associated with this option.

e Auto Assign to Existing: When no Design Groups are defined, the
selected column/s will be grouped into Design Groups according to their
section properties (A and B dimensions). When Design Groups are
already defined and this option is selected, the program will look to see
if the same column size has been assigned to a Design Group and if so,
the selected columns will be added to that same Design Group.

e Auto Assign New Grouped: This option will generate new Design
Groups based on the sizes of the selected column/s, regardless of
whether Design Groups of the same dimension already exists. If this
operation is done and a new Design Group of the same size is created,
the duplicate Design Group will be named with a (1) or (2), or with _001
and _002, etc, after the label, as shown in the Library of the Design
Group Manager, enlarged in FIGURE 2-6.

e Auto Assign New Individual: This option will generate a new Design
Group for each individual column selected, without regard to pre-
existing Design Groups of the same size or name. Again, duplicates will
be indicated with (1), (2), or _001, 002, and so on.

Once Design Groups have been defined, they will also populate in the drop-
down menu in this location. A column can be specifically added to a group
which has already been defined; see FIGURE 2-7.

An individual column can be changed to a Design Group which has already been
assigned through its property screen, as per FIGURE 2-3, by selecting the
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desired Design Group from the drop down at the top of the column’s Property
screen.

Single or multiple columns can be added to a new or existing Design Group by
selecting the column(s) and opening the Section Type Manage, highlighting the
desired Design Group listed in the Library on the left, and by keeping the check-
mark selected on the bottom left of the screen, Assign to (x) selected
components. See FIGURE 2-8Error! Reference source not found.. This will
overwrite any previously assigned Design Group, if one had been assigned to
that column(s) already.

Maodify Item Properties
Point Support Patch Load Line Load Poirt Load Support Line
Beam Gridline Column Drop Cap/Panel Wall Slab Region
O Labek O Shape:  Rectangular
O Mt j| A | 1zo0/in B: 1200 in
aterial
[ Load case: Dead load O Angle: 0
Offget (down positive)
[ Group: ) )
i gl [] Top: X, 000N  Bottom: X; 000N
[@] Do net shift nodes automatically T 0.00 ¥ 0.00
Z 0.00| in Z 0.00 in

Design group: | Mone

Boundary Condition: Auto assign o existing
) ] ] Top:  Fuedfuto assign new grouped
[ ] Line style: CIORMHIILE on: e Auto assign new individual

[ Dutline color: By Layer - - -

Figure 2-5 Column - Modify Item Properties Design Group Definition

Library
L4 R & #

19x9 |
22x 22
12x18
221
12x18(1)
40w 22

Figure 2-6 Enlarged Design Group Library with Duplicate Group Names



Design group: | None W
Mone
Auto assign to existing
Auto assign new grouped
Auto assign new individual
19x 5
Top Release Fx 2
Translation 12218 _
[=] Slong rr %i‘% :::ll}
(=] Along 55 E!_
Rotati 1929 (1)
- N:'”” 2x22(2)
out 2242203
[w] About 55 22x22(4)
15x 5 (2
[] stiffrness )

Figure 2-7 Design Group drop-down Menu

Aszsign to 1 selected component

Figure 2-8 Assign Selected Columns to Design Group

To assign design groups in the same example, ensure the program is in
Multi-Level mode and opened with ADAPT-Edge.

From Select/Set View Items 65" to turn on only column visibility. Switch

to a Left view @.Select the columns using the cursor to window across
those in the lower four levels. See FIGURE 2-9Error! Reference source
not found..

Select Modify Selection .-g, click to activate the Column tab, select the
checkbox next to Design Group, and select Auto assign new grouped
from the dropdown menu. Click OK.

Open the Section Type Manager (Column Design # Type Manager) or by
right-clicking one of the columns that was just selected and select Open
Design Group as shown in FIGURE 2-10.

Double Left-click in each of the Design Group names which now show in
the Library on the left, and add the text “Lower” to the end, as shown in
FIGURE 2-11Error! Reference source not found.. Click OK to save and
close this window.

For the 24x24 Lower Design Group in this example, we will set the
Number of vertical reinforcing bars (#Vertical Bars) by changing the bar
size to #9 and 4 face bars in both A and B directions (# Face Bars (A / Ny)
and (#Rows (B / Nz), leaving the # Layers equal to 1. Making these
changes increases Rho from 0.07% to 2.08%. See FIGURE 2-12Error!

11
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Level 10— —

Level 9

Level 8

Level 7

Level 6

Level 5

Level 4

Level 3

Level 2

Level 1

Base

Reference source not found., noting the updated image on the right
side.

The user should go through each Design Group details and review and
revise the parameters in each, including rebar configuration, materials,
cover, etc. Rho (Reinforcement percentage As/Ag) will be updated
automatically.

Assign and modify additional columns to Design Groups as described
earlier in this section.

Figure 2-9 Columns-only Elevation View with Lower Levels Selected



Properties
Select

Split

Unsplit

Cut

Copy

Delete

Add at Phase
Modify at Phase

Rermowve at Phase

Insert plane at top

Insert plane at bottom

Ctrl+X
Ctrl+C

Open Design Group

Design
Select

Figure 2-10 Right-Click Column Selection - Open Design Group
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L% & %
24x24 lower
222 lower
422 fower

[] Assign to 1 selected component

Properties
Property Value
E Component
Type Column
Shape Rectangular
Material Slabs_Beams
E General
Geometry Units American
Rebar Units American
A 24in
B 24in
Hole Parameter No Hole
Clear Cover 2in
Effective length factor, ki) 1
Effective length factor, kiz=) 1
As Vertical 0.44 =q_in
Rho 0.07 %
E Design Summary
Design Status NA
V& T Liilization 0
M vs M Liilization 0
B Vertical Bars
# Vertical Bars 4
Splice Type Tangential
Vertical Bar Size #3

Diagrams

Figure 2-11 Edited Design Group Names and Design Group Details

Library
=" S
2424 fower
2222 fower
422 lower

Properties
Property | Value
Material Slabs_Beams
B General
Geometry Units American
Rebar Units American
A 24in
E 24in
Hole Parameter Mo Hole
Clear Cover 2in
Effective length factar, kir) 1
Effective length factar, kis-s) 1
As Vertical 12 sq. in
Rho 208 %
E Design Summary
Design Status MA
V& T Utilization 0
N vs M Ltilization 0
B Vertical Bars
# Vertical Bars 12
Splice Type Tangential
Vertical Bar Size #9
H Face Bars (A / My) 4
# Rows (B / Nz) 4
# Layers 1

1 Face Bars (A / Ny)

MNumber of vertical bars along A (My in 5-C) side of column.

Assign to 1 selected companent

Canc

Diagrams

Figure 2-12 Modified 24x24 Lower Design Group Details



2.2

Column Unbraced Length

ADAPT-Builder allows users to define unbraced lengths of any or all columns. It
calculates unbraced lengths automatically, that are equal to the clear unsupported
length of the column. See FIGURE 2-13.

The calculation for each column can be done by clicking Update. The unbraced lengths
can be overwritten for Individual columns by selecting User Defined, at which point the
user may input a different value in the fields for Individual Lu (s-s) and (r-r). If the user

clicks Update again, these values will be applied to the Group Lu (s-s) and (r-r) fields as

well. In any case, as with all changes to the individual level, the green check box at the

top left of the column property screen must be clicked to save these changes.

Unbraced length can be calculated and modified without a license of S-CONCRETE.

Column B

?
General | Location | FEM | Stiffness Modifiers | Properties
Section Type: | 2424 lower w | | Edit...
H: 26 Material: Slabs_Beams
Label: |Column 13 Group: | Group 1 W
Cross-zection
Shape:  Rectangular A 2400 in
Ang: 0.00 " B: 2400 N

Y
LX COLUMN SECTION

Unbraced Length

(®) Program calculated () User defined

Individual Lu {s-s):  11.25 ft () 1125
Group Lu fss)  11.25 o e 1125 fi

Figure 2-13 Column Unbraced Length
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23 Component Design Options

Once Design Groups have been defined and assigned, the user will need to specify
parameters by which column designs will be performed. The Design Options screen as

seen in FIGURE 2-14 can be accessed by Column Design #Design Options o

The top section of this screen shows the available load combinations which can be used
for design of columns from the most recent FEM Analysis. These can be selected or
deselected as desired. The user may use the control or shift keys to select multiple
combinations.

Design Options

service (Total Load) = 1.00 x Selfweight + 1.00 x Dead load + 1.00 x Live load + 1.00 x Prestressing

ervice(Sustained Load) = 1.00 fweight + 1.00 x Dead load + 0.30 x Live load + 1.00 x Prestressing

Strength(Dead and Live) = 1.20 [fweight + 1,20 x Dead load + 1.60 x Live load + 1.00 x Hyperstatic
Strength({Dead Load Only) = 1. fweight + 1.40 x Dead load + 1.00 x Hyperstatic
Initial = 1.00 x Selfweight + 1.15 x Prestressing

Property Walue
E Design Parameters ~
Force Source Trbutany Method (fwial Gravity Only)
Load Reduction Mo
Mz Lkilization 1
Code ACI 1559
Adjust M vs. M Diagram for Bho < 1% Mo
Apply Minimum Moments fes
Apply Slendemess Effects Mo
E Design Constraints
Mapdmum number of terations in automated design 25
Optimal b/h Ratio 1
{As/Ag) Maxdimum 4%
{As/Ag) Minimum 2
Increments for Tie Spacing (+/-) 1in
Increments for Spiral Fitch (+/) 0.5in
Increments for hole dimensions (+/~) 1in
Ok | | Cancel

Figure 2-14 Component/Column Design Options

Design Parameters:

16




Force Source: Define the source from which loading will be extracted to design
column elements. See FIGURE 2-15.

e FEM: Utilize the most recently run Finite Element global solution
reactions

e Tributary Method (Axial Gravity Only): Utilize the most recent
calculation using tributary gravity axial loading only.

e Envelope of FEM and Tributary: The program will take a strict maximum
envelope of axial loads and moments from the two methods.

e FEM Moments and larger of Tributary/FEM Axial: The program will use
moments from the FEM analysis and the larger axial load component
from either Tributary or FEM analysis. This feature could be used to
exclude minimum moments from use in design.

Load Reduction: Select Yes or No to include or exclude load reduction factors
from the design of columns. Yes, will apply the load reductions factors.

Max Utilization: The maximum design utilization the program will use for
column design, 1.0 being default.

Code: Select the appropriate design code from the drop-down list. Each code
may trigger an extra option, as indicated.

e ACI 318 & UBC— Adjust N vs M Diagram for Rho < 1%: Select Yes or No
e BS8110 & CP 65— Nu (max): Cl 3.8.4.3 or Cl 3.8.4.4.
e CSA 1994 —Shear Method: Simplified or General

e Adjust N vs M Diagram for Rho < 1%: Yes or No.
CSA 2004 — Same as 1994 above, plus Seismic Options — select from

e No Additional Checks
e (Clauses 21.4.4 and 21.4.5

e Section Location and Region: select Face of Joint (plastic hinge
region) or Away from Joint (no plastic hinge)

Cl21.7.2.2.3and 21.7.2.2.4and 21.7.2.2.5

e Section Location and Region: select Face of Joint (plastic hinge
region) or Away from Joint (no plastic hinge)

Clauses 21.7.2.2.3 and 21.7.2.2.4 only

e Section Location and Region: select Face of Joint (plastic hinge
region) or Away from Joint (no plastic hinge)

Clauses 21.12.2.6(a) and 21.12.2.6(c)

17
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e Theta ID (r-r): input value (default = 0.004)
e Theta ID (s-s): input value (default = 0.004)
o Lw (r-r): input value (default = 240in)
e Lw (s-s): input value (default = 240in)

e EC2

e (Calculate Theta: Yes or No; If No, enter Theta (deg)

e Maximum Acceptable Utilization of Concrete Without Minimum
Shear/Torsion Reinforcement: enter value (default = 0.05)

o Apply Reduced Maximum Link Spacing Requirement: Yes or No

o Apply Minimum Moments: The program will compute the minimum moments
according to the specified building code/standard and apply it in the direction of

the applied moment, if required.
e Apply Slenderness Effects: Select Yes or No. If Yes, enter BetaD length ratio
factor (default = 0.6)

Property | Walue

B Design Parameters

N Tty Vethod (il Gravy Or)

Envelope of FEM and Trbutany
FEM Moments and langer of Trbutary/FEM Axial

Figure 2-15 Force Source Options



Property Value

B Design Constraints Y

Madmum number of iterations in automated design 25

Optimal b/h Ratio 1

(As/Ag) Maximum %

(As/Ag) Minimum %

Increments for Tie Spacing (=) 1in

Increments for Spiral Pitch (+/-) 0.5in

Increments for hole dimensions (=) 1in

Freeze Dimension A No -
Dimension A Madmum 1]
Dimengion A Minimum 0
Dimension A Increments (+/-) 2in

Freeze Dimension B Yes

Freeze Horizortal Bar Size fes

Freeze Vertical Bar Size fes

Freeze Splice Type Yes W

Freeze Dimension A
if set to Yes, column dimension A (b for rectangular or D for cinular column in S<Cancrete) shall not be changed in
automated design.

Figure 2-16 Design Constraints under Component Design Options

Design Constraints: See FIGURE 2-16.

e Maximum number of iterations in automated design: Define the number of
iterations the programs will go through in solving for an acceptable design.

e Optimal b/h Ratio: If the user wishes to maintain a certain aspect ratio of
column dimension for automated/optimized design (i.e. Freeze options
described below set to No)

e (As/Ag) Maximum: Define the upper limit for reinforcement percentage Rho for
automated design.

e (As/Ag) Minimum: Define the lower limit for reinforcement percentage Rho for
automated design.

e Increments for Tie Spacing (+/-): the program will increase or decrease the tie
spacing using the basis of the entered value here. If the default value of 1”
remains, then spacing may go from 6” to 7”, for example. If a value of 0.5” is
used here, spacing will go from 6” to 6.5” to 7”.

e Increments for Spiral Pitch (+/-): like the option above. Default value is 0.5”.

e Increments for hole dimensions (+/-): If a column Design Section includes a hole
within its cross section, the automated design of the program can increase or
decrease the size of this hole in increments specified in this field.

e Freeze Dimension A/B: Yes or No. Selecting Yes will force the dimension to be
kept as specified in the Design Section definition, for instance in the case when
checking the capacity of an existing building design that has already been built,

19
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2.4

or if column sections can no longer change size. If No, three rows of options will
appear, as shown in FIGURE 2-16.

e Dimension A/B Maximum: enter maximum dimension, which the
column cannot be any larger than, in the specified direction.

e Dimension A/B Minimum: enter the minimum dimension, which the
column cannot be any smaller than, in the specified direction.

e Dimension A/B Increments (+/-): specify the increments with which the
column size will be increased or decreased.

e Freeze Horizontal/Vertical Bar Size: Yes or No. If Yes, bar size will not be changed
in automated design. If No, the user can define maximum and minimum size
increase and reduction that the program would use in automated design.

e freeze Vertical Splice Type: Yes or No. If No, the program may suggest an
alternate splice type than what is defined in Design Section.

Click OK to save all settings. All steps in this section may be done with or without a
license of S-CONCRETE.

Design the Design Groups
A current license of S-CONCRETE is required to complete this step.

The next step in the design process of columns is to perform a Design of the Design

Groups. Navigate to Column Design #Design Columns D A screen will come up as
shown in FIGURE 2-17. In it, all design groups will be listed as well as the number of
columns within each group, in parentheses. The user can select any individual groups to
run or can use the control key to select multiple groups, if it is not desired to run all
groups at once.

When the user clicks OK, Builder will begin transferring data with S-CONCRETE in the
background of your system operation. S-CONCRETE will not launch. It may take just a
few seconds up to many minutes to run the design of the selected Design Groups,
depending on the size of the model, the speed of your processor, and the number of
groups selected. The user will know when this process has completed when the Design
Summary screen comes up, as shown in FIGURE 2-18. This screen shows the results of
the design/s which have just completed. This screen can also be invoked later through
Column Design #Design #Open Column Summary.

This screen shows a table with columns labeled Update, Design Group, Details, Property,
Current Value, and Proposed Value.
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Figure 2-17 Design the Design Groups Selection

Design Summary

Update Design Group Details
O 22%22 lower

Property

View Report  Design Status

V & T Utilization
M ws M Utilization
# Vertical Bars
As Vertical

Rhao

A

B

Splice Type

# Face Bars (A [ MNy)
# Rows (B /Nz)
# Layers

Tie Spacing
Vertical Bar Size
Tie Bar Size

Current Value

MA

0.00

0,00

4

0.44 sq. in
0.09 %
22.00in
22.000n
Tangential
2

2

1

8.0in

=3

#3

Proposed Value

Unacceptable
0.33

3.36

100

11.00 sg. in
2,27 %
22.000n
22.000n
Mechanical
10

10

5

4.0in

=3

#3

[]only show differences | Select Al Select None

Apply

Close

Figure 2-18 Design Summary after Design of Design Groups

Red text in the Design Summary table indicates data which has changed since the last
design run of Design Sections. In this example, no prior Design had been done on
columns, so many values changed from “Current Value” of 0.00 to a new “Proposed

Value”.

This Design Summary table is used to display:

e Design Status

21



22

e V& T Utilization (Shear and Torsion)

o Nvs M Utilization (Axial and Moment)

e #Vertical Bars

e As Vertical (gross area of steel of vertical bars)
e Rho (Reinforcement Percentage, As/Ag)

e A (Dimension of column in local r direction)
e B (Dimension of column in local s direction)
e Splice Type

e # Face Bars (A/Ny)

e # Rows (B/Nz)

e # Layers

e Tie Spacing

e Vertical Bar Size

o Tie Bar Size

If the user wishes to condense the Design Summary to show only those values which
have changed, you may select the checkbox in the bottom left corner of this window,
Only Show Differences, in which case all text will be black.

Under the Details column of the Design Summary screen, blue html links titled “View
Report” are displayed. These links will open in an internet browser and include S-
CONCRETE design and loading details. An excerpt of one is shown in FIGURE 2-19Error!
Reference source not found.. Because it is an HTML link, this can be shared with any
other user, who does not have to have a license of S-CONCRETE to view it. FIGURE 2-19
Design Sections. If the user does nothing in this screen but clicks “Close”, the proposed
changes will not be updated or reflected in the Design Sections. To accept the proposed
changes, the user must check the check box under the Update column. To accept all
changes, the user may use the Select All tool at the bottom of the Design Summary
screen; similarly, if all are selected, the user may use Select None to de-select all. Once
you have selected all the changes to be accepted and incorporated into the Design
Groups, click Apply and Close.

The user may open the Section Type Manager to see how the Design Group section
properties have been modified. The Design Status, V & T Utilization, and N vs M
Utilization will now be updated within the Design Section properties. See FIGURE 2-21,
which can be compared to FIGURE 2-11.
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Figure 2-19 HTML S-CONCRETE Report from Design Summary
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Update Design Group Details Property Current Value  Proposed Value ~
24x 24Lower  View Report  Design Status MA Acceptable
M vs M Utilization 0.00 0.37
Tie Spacing &6.0in 18.01in
22x 22Lower  View Report  Design Status MA Acceptable
M vs M Utilization 0.00 0.93
Tie Spacing &6.0in 18.01in
40 x 22 Lower  View Report  Design Status MA Acceptable
M vs M Utilization 0.00 0.99
# Vertical Bars 16 22
As Vertical 20.32sq.in 27.94 =g, in
Rho 2.31% 3.17 %
Splice Type Tangential Radial
#Face Bars (A /MNy) & 8
# Rows (B [ MNz) 4 5
O 22x22 View Report Design Status MA Acceptable
M vs M Utilization 0.00 0.71
#Face Bars (A /Ny) 4 5
#Rows (B /Nz) 4 3
Tie Spacing &8.0in 15.00n
O 40x 22 View Report  Design Status MA Acceptable
M vs M Utilization 0.00 0.54
#Face Bars (A /Nv) & 7 s
Only show differences Select all Select Mone

Figure 2-20 Design Summary Selected for Update, Only Differences Shown

Library Properties Diagrams
Lh® + & Property | Value
Bl Component "
22 x 22 Lower Type Column
40x 22 Lower B General
22x22 Geometry Units American
40x 22 Rebar Units American
Shape Rectangular
A 24in
B 24in
Hole Parameter No Hole
Clear Cover 2in ] ]
Effective length factor, kirr) 1
Effective length factor, kis-s) 1
As Vertical 12sq.in
= T
E Design Summary
Design Status Acceptable
V& T Utilization 0
N vs M Ltilization 0.37
B Vertical Bars
T '
Splice Type Tangential
Vertical Bar Size HI
# Face Bars (A / Ny} 4 v

Assign to 1 selected component (1 design group)

o

Figure 2-21 Design Group with Updated Design Status

e To view graphical results of designing Design Groups, switch to a Top-Front-Right view
from the Visibility ribbon ®, and in Multi-Level mode ' Use the Select/Set View

Items 89" tool to view only columns.
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e From the Result Display Settings é&" screen, navigate to Column — Design Group Results
— NvsM Utilization. Note the status indicated in this screen (OK or NG). The default load
combination of Service (Total Load) will be used in this example.

e |tis possible to view these results in Pass/Fail mode as well. Select the Result Display
Settings tab of Result Display Settings screen. Change Utilization to Status from Value,
and click Apply. See FIGURE 2-23.

o To change the allowable limit for NvsM Utilization display, Select the Result Display
Settings tab of Result Display Settings screen. Change Utilization maximum allowable to
0.85. Click Apply. See FIGURE 2-24 and FIGURE 2-25.

e Other Column Design Group results can be viewed in a similar manner.

Column,Design Group Results, Nvsi Utilization
Maximum allowable 1.00

0.99
0.93
0.86
0.80
0.74
0.68
0.62
0.56
0.49
043
0.37
0.31
0.25
0.19
012
0.06
0.00

Figure 2-22 Design Group N vs M Utilization
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Column,Design Group Results, NvsM Utilization

NA

Acceptable

Unacceptable

2

imi

Figure 2-23 Status (Pass/Fail) for Design Group Results with 1.0 Utilization L

Column,Design Group Results,NvsiM Utilization

NA

Acceptable

Unacceptable

imi

Figure 2-24 Status (Pass/Fail) for Design Group Results with 0.85 Utilization L
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2.5

L] Result Display Settings

Apply Clear all OK Cancel
Combo: v | Case: v
Scale: v

Analysis | Result Display Settings | Colorize | Settings

Property Value
Bl Design Sections -

Balance loading minimum
Balanced loading maximum
Deflection maximum allo...
Precompression minimum ...
Precompression maxdmu. ..
Allowable Stress Display ...
Momenit capacity display
Components

Drift madmum allowable
Fho display

Rhao maximum allowable
Litilization Display
Utilization madmum allow...
Compare Cumulative and...
Wall Design Sections
Reinforcement Display
Line Thickness
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360
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Exceeds only

With demand moment

05%
Value
Status
1

0%

Number of Bars
2

Display Text for Active L...  No

e Telafo_ T L WAI_N AN

Figure 2-25 Change Utilization Display in Result Display Settings

Code Check / Design of Individual Columns
A license of S-CONCRETE is required for the steps described in this section.

Once the design of Design Groups has been completed, the user may perform a code
check / design of individual columns, which will use the Design Group of that column
and compare to the loads which each column will resist in its location of the structure.

Note that this Guide is intended only as a reference for users to learn how to apply
ADAPT-Builder and S-CONCRETE software for column design. Detailed information on
column design, background, code specifics, etc. is outside the scope of this Guide.

e Go to Column Design #Design #Code Check /® The screen shown in FIGURE 2-
26 will show up and automatically all Design Groups and associated columns will
be selected. The user may wish to de-select any particular Design Groups.
Additionally, the user may wish to design only certain selected columns, in
which case you should select the columns first, then when this window comes
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up, retain the checked option in the bottom left corner, Consider selected
component(s) only.

e You will know when the design of Individual columns is complete when you
regain control of the program. Remain patient; it can take several minutes for
each column to be individually designed in the background.

e From the Result Display Settings 6&" screen, navigate to Column — Individual
Design Results — NvsM Utilization. Note the status indicated in this screen (OK or
NG).

e To change the display of results from Pass/Fail mode to display the value, select
the Result Display Settings tab of Result Display Settings screen. Change
Utilization to Value from Status, and click Apply. The column results will appear
similar to FIGURE 2-27.

e In the Analysis tab of the Result Display Settings screen, select Design Loads and
Axial Capacity.

e Switch to Single-level mode 4"?'.
e Switch to the left view % Using the mouse and cursor, window/select the top

level columns. Click the Hide Selection .[' from Visbility 2Selection to remove
these columns from display.

e Switch to top view @

e Now, the user can see color coded utilization values (because N vs M results are
still selected) of each column below Level 4, as well as axial capacity of each
column and associated Design loads. See FIGURE 2-29.

e Other Column Design Group results can be viewed in a similar manner.

Design Group Selection

2424 lower (0/28
2222 lower 5

A0x22 lower (0f33)

[#] Consider selected component(s) only Cancel

Figure 2-26 Design Group Selection for Code Check
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Level 5

Column Individual Column Design Results Nvsh Utilization
Maximum allowable 1.00

0.99
0.93
0.86
0.80
0.74
0.66
0.62
0.56
0.49
043
0.37
0.31
0.25
0.19
012
0.06
0.00

Level 4

Level 3

Figure 2-28 Select Top Columns in Single-Level Mode, Elevation View
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Figure 2-29 Individual Column NvsM utilization, Design Loads, Axial Capacity

2.5.1 Iterating on Individual Column Design

Once results from an Individual Column Design / Code check are completed, it is
likely the user will need to revise column reinforcement, size, materials, etc.
toward a final optimized design. The steps outlined in the previous section will

be followed in addition to utilizing enhanced Select by Type T% tool, as
described below.

The user may wish to define new design group/s for column sections which are
being too severely utilized, or underutilized. In this Guide, we will run through
an example assuming we are optimizing columns design toward N vs M
interaction between 0.5 and 0.75.

e Using the same view as the section above, click the Select by Type tool

TR on the Home ribbon.
e Highlight “Column” in the list on the top left, click the button next to “By

design group” and select “24x24 Lower” or equivalent, and select the



checkbox for NvsM Utilization max equal to 0.5. This will select all
columns within the “24x24 Lower” design group which hasa Nvs M
utilization less than 0.5. See FIGURE 2-30. Click OK.

With these underutilized columns selected, once again open the Section
Type Manager. Right-mouse click the “24x24 Lower” Design group and
select Clone, which will generate a new Design Group called “24x24
Lower_001". Let’s assume we can change the size of the column, so in
this case we will reduce the A and B values to 20” each. Reduce
reinforcing as desired, perhaps to #8 vertical bars instead of #9s. Be sure
the bottom left check box is selected which indicates Assign to (x)
selected components (1 design group). Click OK. If desired, you could
also rename this design group but in this example we will leave it as-is.
Go to FEM #Design #Design Columns. The newly defined design group
should be the only one selected, so only that one will be run. See
FIGURE 2-31.

Accept or Ignore any changes proposed in the Design Summary screen.
In this example we will select the check box to Update and click Apply,
and Close.

The same columns should still be selected. Go to FEM #Design #Code
Check. See FIGURE 2-32. Using steps defined previously, use the Result
Display Settings to review Design Group and Individual Column Design
results for this new group, and iterate again as needed to come to an
acceptable design.

Follow similar steps for columns whose N vs M values exceed 0.75 (or any other
value which the user prefers). However, Select by Type screen would instead
have NvsM Utilization min selected with a value of 0.75 (or other), as shown in
FIGURE 2-33.
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Figure 2-30 Select By Type: Underutilized Columns
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Figure 2-31 Design New Design Group

24%24 lower (1/1]

2424 lower 001 (25,25
22%22 lower (26/28)
40x22 lower (33(33)

Consider selected component(s) only

Cancel

Figure 2-32 Individual Code Check for New Design Group
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Figure 2-33 Select Columns Exceeding NvsM Allowable Value
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Wall Piers

Defining wall piers is an essential requirement in the process of performing wall design in
ADAPT-Builder and provides additional result capabilities for determining reactions and
geometrical properties for groups of walls that are physically and analytically interconnected.
Wall pier definition is required to produce grouped wall reactions for design objectives like
foundation analysis and design, overturning checks, etc.

The ability to create and assign wall piers is available when ADAPT-Floor Pro and ADAPT-MAT
and/or ADAPT-Edge is active. When ADAPT-MAT is active as a standalone application, the need
to define piers is not required. However, if at some point in the design process the same model
produced with ADAPT-MAT is then opened with ADAPT-Edge, the wall piers can be used for
wall design from a global solution containing both elevated levels and a foundation system.

The process of designing walls requires wall piers to be defined. The program generates design
sections at the top and bottom of each wall that is assigned to a pier. This is essential for
processing of walls for design or code checking walls in a model. FIGURE 3-1 shows an example
of wall pier ‘P1’ having design sections at the top and bottom of each level from L1 through L7.
The selected wall section shown in this image carries the standard notation of: Pier Assignment
- Level Assignment = Section Location (top or bottom) = Wall ID. Note that the level
assignment is made on a sequential basis. Regardless of what the level is called in the model,
the assignment for wall sections is from Level 1 to Level N+1.

FIGURE 3-2 shows the top level for the wall stack belonging to wall pier ‘P1.” The pier in this
example contains two wall legs. These are identified by wall ID’s 44 and 45. The program
creates top and bottom design sections for each wall that is part of this pier at Level 7. These
are listed and reported in FIGURE 3-1.
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Figure 3-1 Wall Manager Design Section
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Figure 3-2 Wall Pier 1 - Design Sections at Level 7
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3.1

Creating Wall Piers

The most direct way of creating wall piers is to select Wall Design 2Settings 2Define

Pier Labels W. This will open the Pier Label dialog window as shown in FIGURE 3-4.
Additionally, wall piers can be created by selecting any wall that has been modeled and
entering the walls property dialog window. You can do this by double-clicking on the
wall. In the General tab, the entry for Pier is made. Note that if no piers have yet been
assigned, “NONE” will be shown. Use the Edit button to add Pier Labels. See FIGURE 3-

4. In this menu, the user can add a new label ~ or delete and existing label " .

Wall B
7

FEM Release Stiffness Modifiers Properties
General Location/Openings Boundany Condition (Stip Method)

Pier: MNOMNE W Edit...

- 1 Materal: | Concrete 1 W
Label: [zl 1] Group: | Group 1 v
Thickness: g/ in

Figure 3-3 Wall Property Dialog Window

Pier Labels

NONE
F1
P2

Assign Cancel

Figure 3-4 Pier Labels
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Alternately, after selecting a wall or group of walls, the user can select Modify >
Properties 2Modify Selection 2Walls and use the Edit function to create new or delete
pier labels. Note this is also the option used when assigning wall piers to multiple,
selected walls belonging to the same pier.

Fairt Support Fatch Load une Load Faoirt Load Support Line
Line Support Line Spring | Point Spring | Area Spring | Tendon | Rebar
Beam Gridline Column Drop Cap/Fanel Wall Slab Region
O Thickness: .00/ in
Offsets {down positive)

[] Verical top: 0.00| in

Vertical bottom: 0.00| in

Pier Edit

Top Releasze

Translation

[=] Along rr

Along ss [w] tong 5=

Rotation Rotation
[w] Abaut r+ [w] tbout r+

Figure 3-5 Pier Assignment in Modify Item Properties

3.2 Assigning Wall Piers

Wall piers are commonly defined as those walls contained in one composite group for
the purpose of acting as a lateral resisting component in the global lateral resisting
system. In FIGURE 3-6, the example contains 4 wall piers acting as lateral resisting
elements and grouped such that all design sections are referenced to the same wall
pier.
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Figure 3-6 Wall Piers in a Two-Way Slab Frame

Two methods can be used to assign wall piers to a group of walls. First, the user can
assign an individually selected wall to any defined pier through use of the wall
properties menu as shown in FIGURE 3-5. Second, the most common way to rapidly
assign a pier to a group of walls in a global wall stack is to use the option from

Modify PProperties 2Modify Selection 2?Walls. See FIGURE 3-5. This approach is used
for making a modification or assignment to a group of similar components. The steps
below can be followed to assign wall piers per the second option.

e Change the model mode to Multi—Level'. This will allow you to select all walls
within the model and the wall stack.

e Change the view to the top view @

e Use the window selection tool by clicking the left mouse button and dragging
the cursor to the opposite corner of the wall viewing range.

e Go to Modify PProperties 2Modify Selection 2Wall and assign the proper pier
assignment to the selected group of walls.

e Repeat the procedure for as many wall stacks, as necessary in the model.
FIGURE 3-7 shows a model with completed wall pier assignments.
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Figure 3-7 Completed Pier Assignments

Wall Pier Results

After completion of the analysis of a model, wall pier results can be produced. Note
these results are different than those for the design of wall design sections and are
primarily the wall pier geometric and physical properties as well as pier reactions for the
last run model analysis. Wall pier results can be produced graphically or as a Microsoft
Excel® data file in .XLS format.

Graphical pier results are selectable in the Result Display Settings 68~ selection tree
under the Pier section.

=[] Pier
(1~ Pier Actions (Combination diagram)
-] fedal Force

-] 5hear along XX

-] 5hear along YY

-] Moment about XX

-] Moment about YY

-] Tarsion

- Display Label




Available options to view graphically are:

e Axial Force — Reports the axial force for the wall pier at the pier centroid.

Pier,Pier Actions (Combination diagram),Axial Force(Kip)
Load Combination: Service(Total Load)(SERVICE_TOTAL_LOAD)

Max: 1020.1
Min: -1008 1 hoaiid

e Shear along XX — Reports the shear in the global X direction for the wall pier at
the pier centroid.

Pier,Pier Actions (Combination diagram),Shear along XX(Kip)

Load Combination: Senvice(Total Load){SERVICE_TOTAL_LOAD)
Max: 43.2
Min: -43.2
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Shear along YY — Reports the shear in the global Y direction for the wall pier at
the pier centroid.

Pier, i;r tions (Combination diagram),Shear along YY(Kip)
oad Combinatreq; Service(Total Load)(SERVICE_TOTAL_LOAD)

\%&

e Moment about XX — Reports the moment about the global X axis for the
wall pier at the pier centroid.

Pier Pier Actions (Combination diagram}) Moment about XX(Kip-ft)
Load Combination: Service(Total Load)(SERVICE_TOTAL_LOAD)
Max: 160.4
Min: -155.8

e e e
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o Moment about YY — Reports the moment about the global Y axis for the
wall pier at the pier centroid.

Pier,Pier Actions (Combination diagram),Moment about YY(Kip-ft)

Load Combination: Service(Total
Max: 294.0
Min: -317.8

Load)(SERVICE_TOTAL_LOAD)

e Torsion — Reports the pier torsion for the wall pier at the pier centroid.

Pier,Pier Actions (Combination diagram), Torsion{Kip-ft)
Load Conibination: Service(Total Load)(SERVICE_TOTAL_LOAD)
Max: 13.5

Min:-13.5 e, _6/

~J
s

\.<

L

-/
iy
e SN

At

ya
/%
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e Display Label — Displays the assigned pier wall for each wall in view.

To produce the wall pier reaction report, go to Wall Design 2Wall Reporting 2XLS
Reports 2Pier Reactions. In the Report Options dialog window the combination results
to be included in the Pier Reactions reported are selected. You can also choose to
produce the reaction report relative to a user-defined orientation angle which
transforms the shear and moment values.

Report Options

Select load combinations for analysis (5 of 237 combinations selected)

ULS-4[Wind_WC2h] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic-0.7 »,
ULS-4[Wind_WC3a] = 1,20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0

i = 1,20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0
ULS-4[Wind_WC3c] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic-0. 7|
ULS-4[Wind_WC3d] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic-0.
ULS-4[wWind_WC4a] = 1. 20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0
ULS-4wWind_WC4b] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0

[ = 1,20 x Selfweight + 1,20 x Dead load + 1.00 x Live load + 1,00 x Hy

ULS-4Wind_WC4d] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0
ULS-4[Wind_WC4e] = 1,20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0
ULS-4[Wind_WC4f] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0.
ULS-4[Wind_WC4g] = 1,20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0
ULS-4[Wind_WC4h] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic + 0
ULS-4[Wind_WC4] = 1.20 x Selfweight + 1,20 x Dead load + 1.00 x Live load + 1,00 x Hyperstatic-0.5¢
ULS-4[Wind_WC4] = 1.20 x Selfweight + 1.20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic-0, 5¢
ULS-4[Wind_WC4k] = 1.20 x Selfweight + 1,20 x Dead load + 1.00 x Live load + 1.00 x Hyperstatic-0. 5

1 2 AldimA e dl — 4 N v Salfaciakt 4 1 W v Nazd lanzd 41 0N v Liva laad 4 1 00 v Hunarctaticea G
< >

L

Select Combinations: Select All Select Mone

Orientation of local axis: | 0 deqgres Cancel

Figure 3-4 Pier Reactions Report Options

After selection OK the program will produce a message shown where the XLS file is
saved and ask the user to open the file at that time.

Wall Reaction

Report was saved in following file:

ChUsers\Spencer\Desktop\Builder
Models\\wall_design_docl'\Reportiwall_design_doc1{1)_WallReaction.xls
Do you want to open it now?

Yes Mo

Figure 3-5 Wall Reaction Report Save Open Dialog



The following figures show examples of the pier reaction data report. These include
General Information, Pier Properties, and Pier Reactions. Each pier defined in a model
will have its own set of data.

A B C D
Date:12/05/17
Wall_Design_Doc1.adm
Units
Properties: fi.ft"2 ft"4
Reactions: k. k-t
Orientation of local axis 1 with respect to X: 0.00
Analysis Mode: Building
Usage: Uncracked
Include building solution: NA

GG T I

m

Genearl Info P1_Properties P1_Reactions

Figure 3-6 General Pier Information - XLS Report
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A B C D E F G H | J
|Gr0uped wall properties |
Reference Plane CGx CGy CGztop CGz bottol A 1 12 # of walls Wall IDs
Level 7 -2.15348  14.7196 7 67 11.71073 213.9572 2268835 24445
Level 6 -2.15348  14.7196 67 57 11.71073 213.9572 2268835 2 37,38
Level 5 -2.15348  14.7196 57 47 11.71073 213.9572 22.68835 230,31
Level 4 -2.15348  14.7196 47 37 11.71073 213.9572 2268835 223,24
Level 3 -2.15348  14.7196 37 25 11.71073 213.9572 2268835 21617
Level 2 -2.15348  14.7196 25 13 11.71073 213.9572 2268835 25910
Level 1 -2.15348  14.7196 13 0 11.71073 213.9572 2268835 223
Base
Individual wall properties
Wall ID CGx CGy CGztop CGz bottol A Irr Iss Material
%2 -1.561153 18.89374 13 0 5011302 0.185604 23.59679 Concrete 1
3 -2.63367 11.59727 13 0 6.699432 0248127 56.37872 Concrete 1
£ -1.561153 18.89374 25 13 5.011302 0.185604 23.59679 Concrete 1
0 -2.63367 11.59727 25 13 6.699432 0248127 56.37672 Concrete 1
"6 -1.561153 18.89374 37 25 5.011302 0.185604 23.59679 Concrete 1
7 -2.63367 11.59727 37 25 6.699432 0.248127 56.37872 Concrete 1
23 -1.561153 18.89374 47 37 5011302 0.185604 23.59679 Concrete 1
24 -2.63367 11.59727 47 37 6.699432 0.248127 56.37872 Concrete 1
"0 -1.561153 18.89374 57 47 5.011302 0.185604 23.59679 Concrete 1
KX -2.63367 11.59727 57 47 6.699432 0.248127 56.37872 Concrete 1
£l -1.561153 18.89374 67 57 5011302 0.185604 23.59679 Concrete 1
"8 -2.63367 11.59727 67 57 6.699432 0.248127 56.37872 Concrete 1
44 -1.561153 18.89374 7 67 5.011302 0.185604 23.59679 Concrete 1
45 -2.63367 11.59727 7 67 6.699432 0.248127 56.37872 Concrete 1

Genearl Info P1_Properties P1_Reactions P2_Properties P2_Reactions P3_Properties P3_Reactions

Figure 3-7 Pier Properties - XLS Report



B c

1]

2 |Reference Plane

3 |Level 7

Level 6

Level 5

Level 4

Level 3

Genearl Info

D

Section  Load comk Fx

top ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
bottom  ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
top ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
bottom  ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
top ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
bottom  ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
top ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
bottom  ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
top ULS-4[Wir
ULS-4[Wir
ULS-4[Wir
ULS-4[Wir

P1_Properties P1_Reactions

-19.5828
-19.4699
-18.7386
-18.2492
-18.7397
19.58275
19.4699
18.73859
18.24918
18.73971
-19.0412
-18.8247
-16.8777
-14.799
-16.0215
19.04141
18.82492
15.87788
14.79924
16.02176
-17.4167
-18.0469
-12.6959
-11.0089
-12.9259
17.41693
18.04708
12.69592
11.0089
12.92613
-16.35
-18.0827
-10.3275
-5.03583
-10.6391
16.34998
18.08226
10.32755
8.035835
10.63913
-14.1202
-16.8339
-6.6314
-3.72668

E

Builder format
Fy

0.54449
1.948878
0311812
2.364552
0.026528
-0.54449
-1.9491
-0.31181
-2.36455
-0.02653
5.998606
-4.69763
1.522189
9.613552
0.245942
-5.99861
4.697631
-1.52219
-9.61333
-0.24594
13.67205
-12.493
4.691561
18.57974
2524342
-13.6716
12.49314
-4.69111
-18.5796
-2.52462
21.96617
-20.4213
8.420215
27.99717
5.393418
-21.9663
2042107
-8.42033
-27.9983
-5.39331
30.69008
-29.2208
12.15552
38.00234

P2_Properties

Fz

-60.2244
-59.3903
571467
-56.8904
-47.1782
7096803
70.13399
67.89038
67.6341
67.92186
-142.606
-140.448
-134.834
-134.203
-134.915
163.3519
151.1915
145.578
144 9508
145.6612
-224.149
-220.651
-211.18
-210.098
-211.326
2348995
231.3992
221.928
220.3466
2220741
-304.705
-299.867
-285.954
-284.335
-286.176
J15.4467
310.6065
296.6975
295 0767
296.9201
-384.315
-378.236
-359.532
-3587.318

P2_Reactions

W

5295441
11.63796
34.33719
62.87501
29.77093
-47.5152
7.848047
-31.2204
-39.2256
-29.5054
103.8536
-2.84469
64.33513
109.4309
56.49159
-43.88
-44.1508
-49.129
-13.3107
-54.0507
103.8314
4569766
85.45598
88.08533
84.06542
32.89659
-170.611
-38.5278
97.72549
-58.8042
31.07118
169.3429
78.64744
-17.7505
92.41139
188.6084
-373.535
5.566316
297.7427
-38.4562
-121.011
370.9929
38.8407
-213.84

My

146.8424
142.4685
122.1029
117.2645
122.5979
4898542
52.22948
6528443
65.22869
64.80068
131.94
120.7021
79.81028
73.87498
80.81582
5847823
67.54728
78.9704
7412027
79.40534
117.7584
101.1568
57.63712
5572704
57.74352
56.40694
79.30993
69.42074
543582
71.51435
1142597
84.2542
56.9766
64.71749
5564804
4823694
96.56993
46.29621
15.64023
50.73961
109.0067
55.50309
65.42442
8844489

P3_Properties

Mz

13.91199
12.50448
2238003
5.979313
24.56283
-13.9114
-12.5047
-22.3804
-5.98048
-24.5647
5.396023
28.13854
18.05884
-11.3531
22.47186
-5.39678
-28.1389
-18.0594
11.35295
-22.47238
-13.4881
43.0985
6.786453
-36.2576
13.29413
13.48692
-43.0983
-5.78666
36.25715
-13.2947
-32.5739
60.054589
-4.45362
-60.5329
4.009262
32.57394
-60.0541
4.453207
60.53292
-4.00954
-50.7437
79.31542
-16.4118
-84.6539

P3_Reac

Figure 3-8 Pier Reactions - XLS Report
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Wall Design Workflow

Fully integrated wall design capabilities are available within ADAPT-Builder. The design of
concrete shear walls, with or without boundary elements for seismic lateral resisting systems, is
available in the program through use of the native ADAPT Wall Designer module or by
integration with S-CONCRETE. Both tools are run silently and provide seamless interaction when
working in the ADAPT-Builder environment. Note that ADAPT Wall Designer currently supports
only prismatic wall sections (rectangular without “dumbbells” boundary elements) and is
currently coded for ACI318-11. For the ability to design walls with other design codes and
process non-prismatic design sections, S-CONCRETE is required. Separate licensing is required
for the enablement of S-CONCRETE with ADAPT-Builder for wall design.

This section is intended to describe the necessary program tools used in the general workflow of
designing walls within ADAPT-Builder. For more detailed descriptions of the underlying design
tools used (ADAPT Wall Designer and S-CONCRETE), refer to the accompanying manual, “ADAPT
Wall Design Operation and Theory Manual” and S-CONCRETE documentation found within the
HELP menu when opening the application separate from ADAPT-Builder.

Note that ADAPT Wall Designer can be opened as a standalone tool from the default program
files installation folder at C:\Program Files (x86)\ADAPT\ADAPT-Builder 2017\walldesign.exe. It
is not necessary to use the tool as a standalone application when working within ADAPT-Builder.
The user has the option to select the appropriate design tool in the process of setting wall
design parameters described further in this section.

4.1 Generating Wall Design Sections

Walls in ADAPT-Builder are evaluated based on “wall design sections” cut at the top and
bottom of each unique wall that is part of a wall pier. If a wall pier contains more than 1
wall leg, wall design sections will be created for each wall leg that is oriented greater
than 10 deg. to the adjoining wall. While each wall leg is part of the same pier, the
design sections representing the wall leg are individualized in this way. Wall design
sections are generated for each wall at each level assigned to a pier. Walls that are
unassigned a wall pier do not have wall design sections generated. FIGURE 4-1 shows
an example of a continuous, adjoined wall having an angle below and above 10 deg. and
how design sections are defined for the wall pier.

Prerequisite to being able to automatically generate wall design sections, walls must be
grouped and defined as piers. Section 10 of the document describes the process of
creating and assigning wall piers.
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Design Section 1 Design Section 2

\ \ -

| _— 10

Wall Pier 1

Design Section 1

Wall Pier 1

Figure 4-1 Wall Design Section cutoff

After generating wall piers and assigning wall stacks to defined pier labels, go to Wall

Design 2Generate Wall Design Sections @ . Each wall section that is generated receives
its own label, outline and associated reinforcement defined in the Wall Design Manager

. FIGURE 4-2 shows generated wall design sections graphically.



y Calculate Cracked Deflection

Reaction Manager

Colurmn Design k
Column Design Options

T Colurmn Design Summary

j Pier Labels ?

b Generate Wall Design Sections

Update Wall Design Section Geometry
Wall Design

In this example, the model contains 4 wall piers (see Section 10). The pier at the far left
contains 2 wall legs with unique design sections at the top and bottom of each leg. The
same is true for the piers at left-center and right-center. The pier at the far right
contains 1 wall leg.
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4.2

Figure 4-2 Wall Design Sections generated for full model.

Wall Design Manager “

After producing wall design sections, the ADAPT Wall Design Manager contains
necessary tools and parameters definitions that allow the user to process walls for
design or code check. To open the Wall Design Manager, go to Wall Design 2Wall

Design Manager “or right-click on any wall and select Wall Design 2>Open Wall Design
Manager.



ALY

Insert plane at bottom

Open Design Group

Column Design 2
Select >
Wall Design 2 Open Wall Design Manager

<

N View Design Summary

Isolate Wall Face

Pier Label

e e

The information presented below gives a description of all inputs and selection options
in each of the Wall Design Managers user interface.

2 ]P1(1/28 selected

M

Wall Design

Design Section | Design Parameters | Load Combinations | P-M Diagram | Wall Intersection

-[V]L7_Top_45 Reinforcement
- L7_Top_44 Copy Paste Display: Design Status v
~[JL7_Bot_45 Panel reinforcement
- JL7 Bot_44 )
L6 Tap_38 Vertical bars Horizontal bars Mao. of Curtains
-[]L6_Top_37 #4 v @| 12 in #5 v @ 12 in One v
- ]L6_Bot_38
-[]L6_Bot_37 | Zone 1 reinforcement | Zone 2 reinforcement [ ] Symmetric
E t :_Iop_:; Mumber of bars 3 Number of bars 9
~[_]L5_Top_
- ]L5_Bot_31 Vertical bar size #8 W Vertical bar size #8 w
E t i_:ot_':; Tie bar size 23 v Tie bar size #3 hd
~[]L4 Top_
- ]L4 Top_23 Tie spacing 9 in Tie spacing 9 in
E tj—g":—;‘; Splice Tangential Splice Tangential
| Bot_
- JL3_Top_17 Mumber of Curtains 3 Mumber of Curtains | 3
Et:—;—os—;}_ﬁ Mumber of Face bars | 4 Number of Face bars 4
- Bot_ ] ]
[ L3 Bet_16 Face bar spacing 3 in Face bar spacing g in
E L2 Top_9 Limit zone length 31,75 in Limit zone length 31,75 in
- L2 _Top_10
— v Fill zone with bars (if applicable) Fill zone with bars (if applicable)
£ >
[ single selection
Zone 1 Fanel Zone 2
N

8.00

| ]

s
s
.
=
o
s
=
- =

120.59

Close Update Design Code Check | |Openin 5-Concrete | | View Design Summary

Figure 4-3 ADAPT Wall Design Section Manager

55



56

Wall Design Section List - The wall design section list at the left edge of the window
identifies each pier and the top and bottom design sections of walls belonging to each
pier. Nomenclature for the wall design section names is described in Section 10 of this
document.

Single Selection — This checkbox, when selected, limits the user to select only 1 design
section at a time. If the box is unchecked, multiple design sections can be selected at
the same time. Reinforcement input items that don’t contain the same values when
multiple sections are selected will show ellipses (.....) until the values of all selected
sections are identical. If more than 1 design section is selected, the graphical design
section window will not render an image and the warning shown below will appear.

[® ]

‘Wall design diagram not available while multiple wall sections are selected.

rA
Ld

Graphical Design Section Window — This window allows the user to view the selected
design section with accompanying zone and panel reinforcement and dimensions. The
window can be toggled to different modes as described below.

Zone 1 Panel

LZone £

F F s . F 1
S " i\ S "
/Il/ H /II/ o

rA
L

II] Reinforcement in the section is shown by bar representation for
vertical and horizontal reinforcement and transverse wall ties. Overall wall
dimensions and zone dimensions are shown.

r
L d The graphical image shown is a zoomed view showing detailed zone
reinforcement while reducing the panel region. As shown above.



o ks
TP The graphical image shown is a full-scale view showing the entire design

section. As shown below.

Zone 1 Panel Zone 2
ol 1R [ [ 1 r [ [ |
I n In I I n n |
/Il/ /1|/
3175 175
120
od bk
Tr
Zone 1 Panel Zone 2
Ak ek
CGS=1438 GS=1438
AS=T7.11in"? Ash,Asv)=(0.31, ft AS=T7.11in"?
RHO: 2.80% RhoH,RhoV}: (0 RHO: 2.80
rA
Ld
- L]

4 Reinforcement in the section is shown by lump sum approach. The total
area of steel and reinforcement ratio in zones and panel and reinforcement are
displayed at their individual CGS locations.

Close — Closes the ADAPT Wall Design Manager.

Update — Updates the selected design section/s to the values set in the reinforcement
input fields after user modification after a section has been designed.

Design — Designs the selected design section/s. If reinforcement size and/or spacing is
not adequate, the program will update the reinforcement fields necessary to meet the
selected codes design requirements.

Code Check — Checks the selected design section/s reinforcement and spacing against
design provisions for the selected design code.

Open in S-Concrete — This option is only active when the design tool selected in Design
Parameters is set to S-CONCRETE. If selected, the design section and data is opened in S-
Concrete. An active license of S-CONCRETE is required for this option.
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View Design Summary — Opens the HTML summary document for the selected design
section/s after a code check or design has been performed.

4.3 Design Section Tab

Design Section  Design Parameters | Load Combnations | P-M Diagram | Wall Intersection

Reinforcement
Copy Paste Display: Design Status v

Panel reinforcement
Vertical bars Horizontal bars No. of Curtains
23 v e 12 n 25 vie 12 n One v
¥|Zone 1 renforcement ¥|Zone 2 renforcement. [ Symmetri
Number of bars 9 Number of bars 9

Verbical bar size =3 v Vertical bar size =8 v

Tie bar size 23 v Tie bar size #3 v

Tie spading 9 n Tie spacng 9 n
Spice Tangentia Splice
Number of Curtains : Number of Curtans 3
Number of Face bars 4 Number of Face bars 4
Face bar spadng 9 n Face bar spacing 9 n

sone lengtt 175 n LUimit zone iengt

Figure 4-4 Design Section Input Tab

4.3.1 Reinforcement
Copy — Copies the reinforcement for the selected design section/s.

Paste — Pastes the copied reinforcement to the selected design section/s
reinforcement assignments.

4.3.2 Display

Design Status — shows status next to each design section name as “acceptable”
or “unacceptable” after the section has been designed or code checked. The
status is shown as green or red.

V&T Utilization — shows the status of shear and torsion interaction as
“acceptable” or “unacceptable” if the value is less than/equal to or greater than
1.0. The status is shown in green or red.

N&M Utilization — shows the status of axial force and flexure interaction as
“acceptable” or “unacceptable” if the value is less than/equal to or greater than
1.0. The status is shown in green or red.
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43.4

Panel Reinforcement

Vertical bars — Defines the bar size and spacing of vertical reinforcement
(parallel to the vertical wall axis) in the wall panel (that portion of the wall
between zones.)

Horizontal bars — Defines the bar size and spacing of horizontal reinforcement
(perpendicular to the vertical wall axis) in the wall panel.

No. of Curtains — The number of vertical bar layers in the wall local s-s axis
direction.

Zone Reinforcement

Checkbox for Zone 1 and Zone 2 — These checkboxes are only active if S-
CONCRETE is selected or if the boundary elements option is selected when using
ADAPT Wall Designer. These are set in the Design Parameters input. If the
checkboxes are active and selected, the program considers boundary zone
design. If de-selected the program considers only the zone that is selected. De-
selecting both means the wall is designed as a “zone-less.”

Checkbox for Symmetric — If zones are considered for design and symmetric is
selected, Zone 2 becomes disabled and takes on the same reinforcement as
defined for Zone 1.

Number of bars — Defines the total number of vertical bars in the zone. This box
is only active when ADAPT Wall Designer is the selected design tool. In the case
where the assigned number of vertical bars does not match the number of bars
matching the face bar and curtain input, the program will color this cell pink to
alert the user. When S-CONCRETE is selected, the total number of vertical bars
is defined by the face bars and curtain assignment for the zone.

Vertical bar size — Defines the bars size for vertical bars.
Tie bar size — Defines the tie (transverse containment) bar size.
Tie spacing — Defines the spacing of the tie bars.

Splice — Active only when S-CONCRETE is the selected design tool and is used for
spacing checks of vertical bars in zones. Tangential, bearing, radial or
mechanical can be defined. See S-CONCRETE documentation for definitions of
each.

Number of Curtains — Defines the number of vertical bar layers in the wall local
s-s axis direction.
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4.4

Number of Face bars — Defines the number of vertical bar layers in the wall local
r-r axis direction.

Face bar spacing — Defines the spacing of face bars. The spacing is in the local r-r
direction.

Limit zone length — This option is only active when S-CONCRETE is the selected
design tool. Itis an additional design parameter that limits the length of the
boundary zone.

Fill zone with bars (if applicable) — This option is only active when S-CONCRETE
is the selected design tool. In DESIGN mode it forces reinforcement to be
placed at every possible location where a curtain and face bar location intersect
from the outer zone edge to the inner zone edge. Note than when ADAPT Wall
Designer is selected as the design tool, vertical bars are always fill-in bars.

Design Parameters Tab

Design Section | Design Parameters | |Load Combinations | P-M Diagram | Wall Intersection

Property WValue
E Design Parameters -
Design tool ADAPT Wall -
Design Code ACI 2011
Maz utilization 1
Check boundary elements Yes
Boundary method Strain:0.003
Curvature ratio, du/Hu 0.02
Phi.bc 09
Phi.cc 0.65
Phi.sh 0.75
E Geometry
Section type Rectangular
Section length 10,0491
Section thickness Bin
Crwverall wall height, Hw 77
Unsupported wall height, hu Ift
E Reinforcement properties
Rebar Library American
Fanel vertical bar material MildSteel 1 W

Figure 4-5 Design Parameters Input tab - ADAPT Wall Designer



Design Section | Design Parameters | | oad Combinations | P-M Diagram | Wall Intersection

Property WValue
E Design Parameters ~
SCONCRETE .
Select a SCO template file C:xUsershSpencer\DesktoptSC0 Files't1.5C0
Design Code As defined in template file
Max utilization 1
E Geometry
Section type Rectangular
Section length 10.0451
Section thickness &in
Owerall wall height, Hw T
Unsupported wall height, hu Ift
E Reinforcement properties
Rebar Library American
Panel vertical bar matenial MildStes! 1
Panel horizontal bar material MildSteel 1
Zone vertical bar material MildSteel 1
Zone horizontal bar material MildSteel 1
Panel cover 1.5in
Zone cover 1.5in W
Figure 4-6 Design Parameters Input tab - S-CONCRETE
4.4.1 Design Parameters

Design tool — ADAPT Wall or S-CONCRETE

Select a SCO template file — When S-CONCRETE is selected as the design tool,
this additional input parameter is required. A .SCO file needs to be saved from
S-CONCRETE in order to define additional design parameters not assigned in
ADAPT-Builder. Those parameters and properties defined in ADAPT-Builder
which are shared with S-CONCRETE are mapped to S-CONCRETE when the
application is run for design or code check OR when the application is launched
independently. The additional design parameters are taken from the defined
.SCO file. For example, the .SCO file contains parameters assigned the Section
assignments. Parameters included in this input that are not defined in ADAPT-
Builder are Seismic Parameters, Slenderness Effects, Effective Section Properties
and Design Constraints.
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Walls

Dimenzions

Length(L1)  [6000  mm
Thickness [T1] ’2507 mm
ZoneA[l2) [00 mm
Zone&(T2)  [4000  mm
ZoneB (L3 [750  mm
ZoneB(T3)  [800  mm
Clear Cover

‘wiall Reinforcing |40 mm
Zone Reinforcing |40 mm

Slendemess Effects

Apply Mo hd

i) OO0 o
Lu[2-2) ’W mm

K ly-p) 1

k (z2) [

El [025 uEclg

tdaterial Froperties

fe! [35  MPa
fy [panel vert] ,400— MPa
fy [panel horz) (400 MPa
fp [zone vert]  |400 MPa

fy [zane horz] (400 MPa

Section

T

Zone B

c.g
Zone &
L2

L

If symmetric, T2 = Tﬁ andd L2 = L3

Z Crigntation = 07

z E mpiric:al
[ Design
L Method
3

(Orientation
1] w | Degrees

[ Rectangular

[ Symmetric
T [inchuding reint.]

Effective Section Properties
le= 1 =lg
Ae= |1 wig

bge= ’1— # Ashear

Je= |1 ®dg

wic 2400 kgém3  Es
W 7BE0 kg/m3  Ec
Poisson |02 Gc

Miscellaneous

Units ’m
Code ’m
Bar Type ’m‘
Max Utilization ’17

ShearMethod |Simplified ~ +

200000 MPa
281649 MPa

1173538 MFa

hagg 20 D Estimats [Es, Ec, Gc)
Cohesion |05 MPa

Friction 1

Seismic Parameters

RdValue

Rio'alue

Figure 4-7 S-CONCRETE Section Parameters Input

15

(ET

Cancel

Ovwerall Height [hey] | 30000 mm

=

Design code — When ADAPT Wall is selected, the only design code available is
ACI318-2011. When S-CONCRETE is selected the design code used is that set in
the .SCO file.

Max Utilization — Sets the maximum demand/capacity interaction ratio for V&T
and N&M.

Check boundary elements — Only applies to ADAPT Wall. If set to YES, the
program allows for zone reinforcement input and checks boundary
reinforcement against code provisions. If set to NO, the program disables the
use of zones in the wall design sections.

Boundary Method — Sets the ACI boundary zone method for checking of zones.
The method is either strain or stress-controlled method.

Curvature ratio, du/Hu — limits the maximum curvature ratio of the section
depth to wall height.

Phi,bc — Flexural strength reduction factor
Phi,cc — Compressive strength reduction factor

Phi,sh — Shear strength reduction factor



4.4.2

443

Geometry

Section type — Rectangular or |-Section. Rectangular only applies to ADAPT Wall
set as the design tool. Both options are available when S-CONCRETE is set as
the design tool. The design section graphical view changes according to what is
being represented.

Section length — Design section length. Taken as the length of the wall that the
design section is assigned to.

Section thickness — Design section thickness. When ADAPT Wall is selected, the
section is the same for zones and panel. When S-CONCRETE is selected the
value is the panel thickness.

Zone 1 length — When S-CONCRETE is used and I-shape is selected, the
boundary elements can be of different length and thickness as the main wall
panel. Applies to items e-g below also. Left zone length.

Zone 1 thickness — Left zone thickness.
Zone 2 length — Right zone length.
Zone 2 thickness — Right zone thickness.

Overall wall height, Hw — This is the total height of the wall stack. This is
calculated by the program and can be overwritten.

Unsupported wall height, hu — This is defined as the wall segment height
between slabs. The default is 3ft (3m). The user must override value to correct
unsupported wall height.

Reinforcement Properties

Rebar library — Sets the rebar library from defined in Criteria>Preferred
Reinforcement Size and Material. Value can be American, Sl or MKS.

Panel vertical bar material — Sets the panel vertical reinforcement material
assignment as defined in the Material pull-down menu.

Panel horizontal bar material — Sets the panel horizontal reinforcement
material assignment as defined in the Material pull-down menu.

Zone vertical bar material — Sets the zone vertical reinforcement material
assignment as defined in the Material pull-down menu.
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4.5

4.4.4

Zone horizontal bar material — Sets the zone horizontal (ties) reinforcement
material assignment as defined in the Material pull-down menu.

Cover — Only applies to ADAPT Wall. Sets the cover dimension for zone and
panel.

Panel Cover — Only applies to S-CONCRETE. Sets the panel reinforcement cover
dimension.

Zone Cover — Only applies to S-CONCRETE. Sets the Zone Cover dimension.

Design Constraints

These options are only available when ADAPT Wall is selected as the design tool.
Design constraints for S-CONCRETE are defined in the .SCO file. If the user
selects NO to freeze of zone and panel bars, the minimum and maximum zone
and panel reinforcement settings are not active or shown. When YES is
selected, the user can set the max and minimum range of bars sizes for the
panel and zones. These only apply when design section/s are designed, not
code checked.

B Design constraints

Freeze zone bar size Mo
Zone 1 minimum bar size H3
Fone 1 madmum bar size H18
Zone 2 minimum bar size H3
Zone 2 maxdmum bar size H18
Freeze panel bar size Mo
Fanel minimum vertical bar size H3
Panel minimum haorizontal bar size H3
Fanel maximum vertical bar size H13
Panel maximum horizontal bar size H18

Load Combinations Tab

Load combination selection window — This window enables the user to select a custom
group of combinations that will be considered for the design or code check process.

Select Combination — This allows the user to filter combination names that are shown in
the combination window using entry values. When an entry is made, the options for
Select All or Select None can be selected.

Load Case and Solution window — For each load case that is represented in the selected
groups of combinations (e.g. dead, live, selfweight, Wind_PO, etc.) the program will list
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the load case and applicable solution options. If the model has been globally analyzed
for multiple usage cases (uncracked, cracked, etc.) the program will list each solution
case to select from. This allows the user to assign reactions for wall design that stem
from different usage cases that may represent varying degrees of assumed cracking for
a given analysis. The user may also select the option for Tributary if the tributary load
takedown tool was used to determine gravity loads in walls. This option only applies to
gravity load cases. When both FEM and Tributary results exist, the user can envelope
the solution reactions to be used for wall design. The ‘G’ denotes the FEM solution is

based on a global analysis and ‘L” denotes the FEM solution is based on a single-level
analysis.

Design Section | Design Parameters | Load Combinations | p-M Diagram | Wall Intersection

SLS-7[wind_WC4p] = 0.60 x Selfweight + 0.60 x Dead load + 1.00 x Prestressing-0.34 x Wind_P0-0.34 x Wind_P90-0.34
SL5-B[+EQ. 1] = 0.60 x Selfweight + 0.60 x Dead load + 1.00 x Prestressing + 0.70 x EQX; SERVICE_TOTAL_LOAD
SL5-B[+EQ. 1][SEIS] = 0.39 x Selfweight + 0.39 x Dead load + 1.00 x Prestressing + 0.70 x EQX; SERVICE_TOTAL_LOAD)
SL5-B[-EQ. 1] = 0.60 x Selfweight + 0.60 x Dead load + 1.00 x Prestressing-0. 70 x EQX; SERVICE_TOTAL_LOAD

SL5-B[-EQ. 1][SEIS] = 0.39 x Selfweight + 0.39 x Dead load + 1.00 x Prestressing-0.70 x EQX; SERVICE_TOTAL_LOAD
SL5-B[+EQ. 2] = 0.60 x Selfweight + 0.60 x Dead load + 1.00 x Prestressing + 0.70 x EQY; SERVICE_TOTAL_LOAD
SL5-8[+EQ. Z][SEIS] = 0.39 x Selfweight + 0.39 x Dead load + 1.00 x Prestressing + 0.70 x EQY; SERVICE_TOTAL_LOAD
SL5-B[-EQ.2] = 0.60 x Selfweight + 0.60 x Dead load + 1.00 x Prestressing-0. 70 x EQY; SERVICE_TOTAL_LOAD

o) o 2 {1l CETS] — 0 73 o an ik ] a0 .. H (e - LA

. d oz d = | [~= xkTa

£

Select Combinations: Select Al Select None

Load Case | Solution &

Deadload  Uncracked:G
EQX Uncracked:G
EQY Uncracked:G
Hyperstatic  Uncracked:G
Live load Uncracked:G
Prestressing Uncracked:G

Selfweight  Uncracked:G ~7

Envelope only applies to compression gravity loads

Assign to selected: | (Uncracked:G) W
Figure 4-8 Load Combinations Selection tab

P-M Interaction Tab

Depending on which design tool is used, the program will produce axial-flexure
interaction diagrams for the code checked or designed section. When S-CONCRETE is
uses as the design tool, the available list of theta angles is comprehensive with multiple
options. When ADAPT Wall is used, only the 90, and 270-degree diagrams are
produced.

The option for Nominal & Probable is available when S-CONCRETE is used and includes
additional graphs representing these additional diagrams.

When ADAPT Wall is used, the option for Show Load Cases becomes available and when
uses will show data points for each processed load combination.
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Design Section | Design Parameters

Load Combinations | P-M Diagram

Wall Intersection

Theta |0 & 180 degrees W Mominal & Probable

i, Axial Force

Theta = 180° T
heta = 18 Ny h

m

ta

-20000

Moment
(KMNm}

-500 -400 -300 -200 -100 0 100 200 300 400

300

Design Section | Design Parameters

Figure 4-9 P-M Diagram for S-CONCRETE Selection

Load Combinations | P-M Diagram

Wall Intersection

Theta |90 & 270 degrees v

Show Load Cases

4.7

Bl [ Axial Force B -

) -~ . . heta = 2710 (kins) heta = 90 - .
! v -3000 .
; = =

.

- l -2000
_—
-1000
Moment
(kip-ft}
-rooo -5800 -4200 1400 4200 5500 7000

Figure 4-10 P-M Diagram for ADAPT Wall
Wall Intersection Tab

This feature is unique to ADAPT-Builder. The Wall Intersection

feature allows a user to

view regions or wall joints where end-zone reinforcement for more than 1 wall is

overlapping in the same region. The feature is intended to allow the user to determine

how bars are positioned in each zone and can be combined for
joint.

detailed drawings for the




Main Joint Drawing Window — This window shows a zoomed in view of the selected
zone for the selected design section. The program shows representative vertical bars in
each zone at the joint location, reference grids in the zone curtain direction and the
total quantity, size and area of steel for each zone. The total joint data is summarized in
the bottom left of the window.

Key Plan — Shows an overall view of the global wall layout in plan and highlights in red
which design section is selected and which joint is shown in the Main Joint Drawing
Window.

Design Section List — Depending on the selected design sections in the section list to the
far left of the main window, the program populates the Design Section List for available
joint locations. The user can select Zone 1 or Zone 2 of the selected section to view in
the key plan and main window.

<

- JL7_Top_44
-[_JL7_Bot_45
- |L7 Bot_44
- L6_Top_38
-[_|L6_Top_37
-[_|L6_Bot_33
-[|L6_Bot_37
- JL5_Top_31
- ]L5_Tep_30
- L5 _Bot_31
-[L5_Bot_30
- |L4 Top_24
~[|L4 Top_23
-[_]L4_Bot_24
-[L4_Bot_23
- L3 _Top_17
- L3 Top_16
- |L3_Bot_17 Total bars: 19 #8

-[IL3_Bot_16 Total area: 15.01 in*
~[JL2_Top_a Current level: Level 7 -77.00 ft

L2 Top_10

# || Design Section | Design Parameters | Load Combinations | P-M Diagram | Wall Intersection

>

Single selection

L7 Top_45 w

(®) Zone 1 () Zone 2

Key Plan
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Figure 4-11 Wall Intersection Tab

4.8 Wall Design Options from the Wall Design Ribbon and Right-Click Selection

Additional options are available that pertain to the design of walls and design section
results. The Wall Design ribbon contains multiple options for wall design as shown

below.
‘Wall Design
i il =G
R+ Q@ 0 & :
Define Generate Update Wall  Wall Design Wall Design Results Display Wall o Walls
Pier Labels  Wall Sections  Sections Manager~  Summary Settings Reporting = H Only
Settings & Sections K] Design R Reports R Llabels B Visibility &

68

Define Pier Labels — Opens the Pier Label dialog window.

Generate Wall Sections — Automatically generates wall design sections for walls
assigned a pier label.

Update Wall Sections — After wall sections have been created, if a wall is stretched such
that the length of the wall increases or decreases or if the wall thickness changes, this
option will update the section data to reflect the latest length and thickness.

Wall Design Manager — Opens the Wall Design Manager

Wall Design Summary — Opens the HTML design summary page for the selected design
section. Requires that the right-click be made on a design section, not wall.

Result Display Settings — Opens the Result Display Settings dialog for graphical view
selection and settings.

Wall Reporting — Selection of wall tabular, graphical and XLS wall reporting options.
Labels — See Section 2 of this document.
Walls Only — Isolates wall for the graphical view.

When you right-click on a wall, the options shown below are available.

Insert plane at bottomn

o . _
| Open Design Group
Column Design 3
Select 3
Wall Design k Open Wall Design Manager

B N View Design Surnmary

|solate Wall Face
Pier Label

< e T
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Open Wall Design Manager — Opens the Wall Design Manager

Wall Design Summary — Opens the HTML design summary page for the selected design
section. Requires that the right-click be made on a design section, not wall.

Isolate Wall Face - Isolates the selected wall stack in view and hides all other walls
stacks in the model.

Pier Label - Opens the Pier Label dialog window.

Wall Design Results

After wall design sections have been processed and updated for either design or code
check, both tabular and graphical results are available for review. Some graphical
viewing options are available for use prior to design or code check. These are mainly to
view reinforcement currently assigned to the wall design sections. Each result option is
described below.

4.9.1 Result Display Settings — Analysis Tab

After wall design sections are generated, each section has default reinforcement
designed for the section. If the section is designed or if the user makes
modifications through the Wall Design Manager, the graphical representation of
reinforcement displays the current rebar state for wall sections.

The Analysis tab of the Result Display Settings é&" window includes new design
section options under the Walls branch. Each option is defined below. Note
that unless the wall design section is designed or code checked, the first 3
options will be reported as NA.
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Loads Analysis Colorize Display Settings
e Slab

7 [l Column

H- @ Beamn

=-§ wall

: i Deformation (Contour map)

- [y Actions (Combination)

- [ Action (Dead load(Strength Design:L))
- [ Actions in local axis (Contour)

o [fj Stresses (Contour)

B[ Design Section Results

[ ]um Status (OK)

.. Jum V&T Utilization (OK)

.. ] MvsM Utilization (OK)
D Panel Reinforcement
D Zone 1 Reinforcement
..[]"., Zone 2 Reinforcement
LW Outline
- B Pier

#.=E Desian Sections

Status — Value can be NA, acceptable, warning, borderline, or unacceptable. NA
indicates that the design section has not yet been designed. If either utilization
check fails to meet the specified utilization setting, unacceptable is reported in
the form of a red design section. Green represents acceptable. When code
checked, if the section fails a specific detailing/spacing requirement the warning
value will be reported with a magenta color. Any section indicated with yellow
means that the section is borderline. This occurs when the section is within 5%
of the maximum utilization factor set by the user.

Wall, Design Section Results, Status

Unacceptable

) N

V&T Utilization — Displays a gradient for utilization values of the sections with
results for shear and torsion.
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Wall, Design Section Results, VT Utilization

099
0.93
0386
0.80
074
068
0.62
056

0.49 <
043
0.37
031
025
019
012
0.06

0.00 §

NvsM Utilization — Displays a gradient for utilization values of the sections with
results for axial and flexure.

all, besig ection Resu ts, MNvs| tilizatio
\ i /

2585
2.38
221
2.04
187
1.70
153
1.36

119
1.02
5
0.6
0.51 :

0.34
017
0.00

Panel Reinforcement — Displays panel reinforcement.

Zone 1 Reinforcement — Displays Zone 1 reinforcement.

Zone 2 Reinforcement — Displays Zone 2 reinforcement.

Outline — Shows outline of the design sections that have been generated.

The last four options described above do not require that the design section be
code checked or designed and can be produced after creation of design
sections. FIGURE 4-12 shows Panel, Zone 1 and Zone 2 reinforcement for the
isolated view of Wall Pier 1 — Leg 1. Itis recommended to use this graphical
tool in combination with front or side viewing and isolated view (described
above) for best results.
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Figure 4-12 Panel and Zone Reinforcing

4.9.2 Result Display Settings — Display Tab

The Result Display Settings PResult Display Settings tab includes a new block,
Wall Design Sections that contains additional options allowing the user to
control how the informaton is presented graphically.
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Loads

Property

B Design Sections
Balanced loading minimum
Balanced loading maximum

Analysis  Colorize

Maximum span/deflection ratio, ...

Precompression minimum allow ...

Precompression maximum allow ...

Allowable Stress Display

Simple Load Balance Angle
|dealized Section Integrity Criteria
Components

Drift maximum allowable

Rho display

Rho maximum allowable
Lkilization Display

|Lttilization maximum allowable

Maoment Amplification max allow...

Drift Amplification max allowable
Compare Cumulative and FEM ..
Wall Design Sections
Reinforcement Display

Line thickness

Display Text for Active Level
Section Text for Each Wall

Display Settings

Walue

100.00 %
360

125.00 Psi
300.00 Psi
Exceeds Only
&0.00 deg

025%
Value
300%
Value
1.00
140
140

-Il'\- i
(LREL

Mumber of Bars
2

Mo

Al

Figure 4-13 Result Display Settings Display Tab - Wall Design Section Options

Reinforcement Display — This value can either be set to Number of Bars, area,
rho, or all. The application of this value is used for the display of the panel
and/or zone reinforcement setting and shown in FIGURE 4-12. The value only
applies to the walls in view and the location set to be viewed (zone or panel).
FIGURE 4-13 shows the result for 1 wall with all selected.
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Deflection maximum allo... 360 ~
Precompression minimum... 125 Psi

Zone 1 Frecompression mamu...  238.38 Psi
7200 ne wWert Allowable Stress Display ... Exceeds only
Momert capaciy display Wit demand moment
10-#8 wvert Bl Components
47 Ties@301mm g;hmaumumauuwame 05%
o display Value
Rho=3107% Rho maximum allowable 3 %
Utization Display Status

Utiization mesdmum allow... 1
Compare Cumulative and... 10%

El Wall Design Sections
Reirforcsment Display Al -
Line Thickness 2
Display Text for Active L. Mo
Section Text for Each Wall Al

Reinforcement Display
Display barinformation

ZoMe 1
7200 in2 Vert
10-#8 Yert
#3 Ties@3.0Imm Clear Al oK Cancel Apply

Rho=3107%

Figure 4-14 Reinforcement Display Selection

Line Thickness — Sets the line thickness for the design section outline.

Display Text for Active Level — The value for this option can be Yes or No. If Yes,
is selected the program will display only the reinforcement information for the
walls that reference the current active plane for the top of wall. The
reinforcement will be shown for all walls in the model that are active in view
and referenced from the current plane and for the panel or zones selected in
Result Display Settings. This selection is useful when needing to view
reinforcmeent for 1 plane only in a global top view. For example, FIGURE 4-15
shows the plan view of Level 1 with panel reinforcement shown by area of steel.
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Figure 4-15 Plan View - Level 1 Panel Reinforcement

If No is selected, the program will show reinforcement for all walls in view and
for the selected zones or panel.

74



49.3

Section Text for Each Wall — This option allows the user to filter which design
section for walls in view are shown. The values that can be set are all, top, or
bottom. If all is used, top and bottom sections for walls displaying
reinforcement will be shown. If top is selected, only the top design sections of
walls will be displayed. If bottom is selected only the bottom design sections of
walls will be displayed.

Result Display Settings — Colorize Tab

ADAPT-Builder 2017 introduced a new feature located in Result Display Settings

6« described as Colorize. This feature has its own tab and selectable
checkboxes for application as shown in FIGURE 4-16.

Loads Analysis Colorize Display  Settings

=W Wall Design Sections

[ 1B Thickness
~[_]@ Material

[ 1B Zone Length
[ 1@ Zone Rebar Pattern

-] Zone Rebar Pattern & Bar Size
-] Panel Rebar Pattern

-] Panel Rebar Pattern & Bar Size
= Walls

-] Thickness

[ 1@ Material

~[_1@ PierLabel

Figure 4-16 Colorize Tab in Result Display Settings

This feature has 2 sections containing predefined selectable properties that can
be graphically colorized for quick and efficient comparisons. These sections
include Wall Design Sections and Walls.

Wall Design Sections

e Thickness — The program will identify each wall design section with the
same thickness as a unique color.
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Wall Design Sections, Thickness
8.0in

e Material — The program will identify each wall design section with the
same material concrete material assignment as a unique color.

“Wall Design Sections,Material
Concrete 1
Concrete 2
Concrete 3

e Zone Length — The program will identify all wall design sections with
same zone lengths at Zone 1 and Zone 2 ends and will assign a unique
color to the design section. Zone assignment must be identical to be
assigned to the same color group. For example, a wall with Zone 1 and
Zone 2 having lengths of 30” at both ends would NOT be in the same
group as a wall assigned with only Zone 1 having a length of 30” at and
nothing assigned for Zone 2.

Wall Design Sections Zone Length
31.8in:318in

[}
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e  Zone Rebar Pattern — The program will identify all wall design sections
that have identical zone reinforcement patterns. This includes identical
number of curtains, number of bars and spacing. Similar design sections
must have similar number of zones assigned to the section. For
example, a section with only 1 zone defined cannot be grouped with a
section having 2 zones defined.

Wall Design Sections,Zone Rebar Pattern
3C 9bars@ 10.00 : 3C 9 bars@ 9.00
3C 9bars@ 12.00: 3C 9 bars@ 9.00
3C 9bars@ 18.00 : 3C 9 bars@ 9.00
3C 9bars@ 9.00: 3C 9 bars@ 9.00

_H

e Zone Rebar Pattern & Bar Size — The program will identify all wall
design sections that have identical zone reinforcement patterns and
bars size. This includes identical number of curtains, number of bars,
bar size and spacing. Similar design sections must have similar number
of zones assigned to the section. For example, a section with only 1
zone defined cannot be grouped with a section having 2 zones defined.

Wall Design Sections,Zone Rebar Pattern Bar Size
3C9#8 @ 10.00:3C9#8 @ 9.00
3C9#8 @ 12.00:3C9#8 @ 9.00
3C9#8 @ 16.00:3C 9#8 @ 9.00
3C9#8@9.00:3C9#8@9.00

.

e Panel Rebar Pattern — The program will identify all wall design sections
that have identical panel reinforcement patterns. This includes identical
number of curtains and spacing for vertical and horizontal
reinforcement.
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all Design Sections,Panel Rebar Pattern
& 1C @ 12.00 vert - @ 12.00 horz.

e Panel Rebar Pattern & Bar Size — The program will identify all wall
design sections that have identical panel reinforcement patterns and
bars size. This includes identical number of curtains, bar size and
spacing for vertical and horizontal reinforcement.

Wall Design Sections,Panel Rebar Pattern Bar Size
1C #4@12.00 vert - #5@12.00 horz

_|

Walls

e Thickness — The program identifies walls of similar thickness.
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Walls, Thickness

10.00
12.00

1475
s .00

e Material — The program identifies walls of similar material assignment
for the wall concrete.

T TTTTTT

Walls,Material

Concrete 1
Concrete 2
Concrete 3

CTTTTITT

o Pier Label — The program identifies walls with the same Pier
Label/Assignment.
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Tabular Results

The program has several options for generating wall design section results. After
execution of the design or code check for a single, selected group, or all wall design
sections, input and result data are available in HTML format. HTML reports can be
produced for a single design section at a time. From the Wall Design Manager, select
the design section for consideration and select the View Design Summary button at the
bottom-right of the dialog window. If multiple design sections are selected, only the
HTML file for the first section in the list of selected sections will be produced. FIGURE 4-
19 shows an example of an HTLM file for a wall design section code checked using the
ADAPT Wall tool. FIGURE 4-20 shows an example of an HTLM file for a wall design
section code checked using the S-CONCRETE tool. Note the files present information in
a different way where the former is abbreviated as ADAPT Wall is more limited in
information. You can also generate the report by right-clicking on a design section and
selecting Wall Design 2View Design Summary.

Similar wall design section result data can be combined into multi-page PDF report for
all sections that have been code checked and/or designed. This is initiated from Wall
Reporting 2PPDF Reports ?Wall Design Summary. See FIGURES 4-25 and 4-26. The PDF
format is also applied to a single page report with Wall Intersection layouts. This is a
one-page report produced only for the active level. See FIGURE 4-27.
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LY Single Default Reports ¥ iy o £33 @@@@@ﬁ@t

E— Compiled Reports

Save Current Screen

\ XLS Repaorts r
PDF Reports » Wall Design Surmmary

Wall Intersection Surnmary

Figure 4-17 PDF Report Generation

The same report data found in the PDF Wall Design Summary Report is generated using
the Wall Reporting 2XLS Reports 2Wall Design Sections option. This will launch
Microsoft Excel® and open the .XLS report. FIGURES 11-21 through 11-24 show
examples of the Project Info, Reinforcement, Geometry and Governing Loads excel
sheets that are generated with this reporting option.

WVl _LYEsIgni_Lrue fL.alin - ALYAE

ra FEM | Reports Help )
% Gy %  Single DefaultReports Yy - (3 &) @ = & &M Q¢

— Compiled Reports
Save Current Screen
PDF Reports r Column Tributary
Tributary Loads Check
Pier Reactions

Wall Design Sections

Figure 4-18 XLS Design Section Report Generation
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ADAPT Wall Design

Siatus: Acceptable

Madel: wall_design_doci M ws M U 0.053

Eier Label: F1

Design Section: L7_Top_45 | Lewel 7 - 77.00M Shear LI 0.038
Banimum: 1.000

Design Code: AC12011

Dimension Governing Loads

Length = 1005 f Pu | Kip} Wu [ ki) Mu [ KlpSy  Umlization GLT

Thickness = S.00 In Axal -52.285 61993 294490 0.019

Ly = 1000 T Flexure -52.288 6993 294.4390 0.083

Hy = T7.00 %t Shear -42.4458 18.502 193850 0.089

Shear Design

Fys = 60000 ksl

Fyw = G0.000 ksl Panel Bars Emax Amin AV req AV prav Salus

Bhigh =0.750 {In} [ In2imy { Inzm) { InZA

Phivc = 73216 kip 25 ¢ 12.00 horz 1800 024 0.00 0.31 0K

PV = 185.363 Kp 4 ¢D 12.00 vert 1800 Dz .00 020 oK
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Flaxure and Axial Design
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Slendernass check Material statistics
Luf ) Lurg Status Wolume] yard3) Steel ratio(?:)  Steel Densky
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Boundary element check
Method: "Eraln=-0.003" Du/Hw = 0.02
Confinement 1{Comprassion @ Zone 1)
Type = OCrdinary boundary element per AC1 21.9.6.5(3) Ties Spacing(horz.) Nzrpr:a]dng Spacingivert) max

{
Length req. = B.5&In In n n
Length prav. = 2Z&75In Transv. (Zonet) 4-74 5.00 2.00 5.00
Development Length vert. = 158500 Transv. (Fansl) 0-#4 13.53 0.00 0.00
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Slatug = "0 LongRudinal -7 325 9.00 .00

Spacing check "0
Confinement 2/ Comprassion @ Zone 2)
Type = OCrdinary boundary element per AC1 21.9.6.5(3) Ties Spacing(horz.) ,\:rﬁ'_a]dng Spacingivert) max

{
Lengih req. = B.82In In n n
Length prav. = Z&75In Transv. (Zonet) 4-74 5.00 2.00 5.00
Development Length vert. = 158500 Transv. (Fansl) 0-#4 13.53 0.00 0.00
Cevelopment Length harz. = 8.371In Transy. (Zone2) 0-74 c.ao 0.00 0.00
Slatus = "C.K" Longhudinal -7 325 2.00 5.00

Spacing check "L

Figure 4-19 ADAPT Wall HTLM Design Section Results
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Project Info

Figure 4-20 S-CONCRETE HTLM Wall Design Report

A

|Wa|l Design Sections Report

Date: 12/06/17
File name: Wall Design_Doc1.adm

Concrete Strength, fc:

Load:

Wall dimensions:
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Figure 4-21 Project Information XLS Sheet

E
Design section ID Thickness fc
L7 Top 45 8 4,000.00
L7 Top_dd 8 4,000 00
L7 Bot 45 8 4,000.00
L7 Bot_44 8 4,000.00
L6_Top_38 8 4,000.00
L6_Top_37 8 4,000.00
L6_Bot_38 8 4,000.00
L6_Bot_37 8 4,000 00
L5 Top_31 8 4,000.00
L5_Top_30 8 4,000.00
L5_Bot_31 8 4,000.00
L5 Bot_30 8 4,000.00
L4_Top_24 8 4,000 00
L4 Top_23 8 4,000.00
L4 Bot 24 8 4,000.00
L4_Bot_23 8 4,000.00
L3 Top_17 8 4,000.00
L3 Top_16 8 4,000.00
L3 Bot_17 8 4,000 00
L3 Bot_16 8 4,000.00
12 Top 9 8 4,000.00
L2_Top_10 8 4,000.00
12 Bot9 8 4,000.00
12 Bot_10 8 4,000 00
L1 Top 3 8 4,000.00
L1 Top 2 8 4,000.00
L1 Bot 3 8 4,000.00
L1 Bot_2 8 4,000.00
L7 Top 47 8 4,000.00
L7 Top_46 8 4,000 00
L7 Bot 47 8 4,000.00
L7 Bot_46 8 4,000.00
L6_Top_40 8 4,000.00
L6_Top_39 8 4,000.00
L6_Bot 40 8 4,000.00
L6_Bot_39 8 4,000 00
L5 Top_33 8 4,000.00
L5 Top_32 8 4,000.00
L5_Bot_33 8 4,000.00
L5 Bot_32 8 4,000.00
L4_Top_26 8 4,000 00
L4 Top_25 8 4,000.00
L4 Bot 26 8 4,000.00
L4_Bot_25 8 4,000.00
L3 Top_19 8 4,000.00

Reinforcement | Geometry | Governing Loads (
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A B C D E F G H | J

1 |Pier IReference plane  Design Section  Wall ID Section type Length Thickness Zone 1 length Zone 1 width Zone 2 length Zaone 2 width

2 P1 Level 7 L7 Top_ 45 45 Rectangular 120.5897729 8 NA NA MA NA

3P Level 7 L7 Top_44 44 Rectangular 90.20342776 8 NA NA MA NA

4 M Level 7 L7_Bot_45 45 Rectangular 120.5897729 8 NA NA MA NA

5 P1 Level 7 L7_Bot_44 44 Rectangular 90.20342776 8 NA NA MA NA

6 P1 Level 6 L6 Top_38 38 Rectangular 120.5897729 8 NA NA NA NA

TR Level 6 L6 Top_37 37 Rectangular 90.20342776 8 NA NA MA NA

& P1 Level 6 L6_Bot_38 38 Rectangular 120.5897729 8 NA NA MA MNA

9 P Level 6 L6_Bot_37 37 Rectangular 90.20342776 8 NA NA MA NA

10 P1 Level 5 Ls_Top_31 31 Rectangular 1206897729 8 NA MNA NA NA

11 |P1 Level 5 L5 Top_30 30 Rectangular 90.20342776 8 NA NA MA NA

12 P1 Level 5 L5 Bot_31 31 Rectangular 120.5897729 8 NA NA HA NA

13 P1 Level 5 L5_Bot_30 30 Rectangular 90.20342776 8 NA NA MA NA

14 P1 Level 4 L4_Top_24 24 Rectangular 1205897729 8 NA NA NA NA

15 P1 Level 4 L4 Top_ 23 23 Rectangular 90.20342776 8 NA NA MA NA

16 |P1 Level 4 L4 Bot 24 24 Rectangular 120.5897729 8 NA NA MNA NA

17 P11 Level 4 L4_Bot_23 23 Rectangular 90.20342776 8 NA NA MA NA

18 |P1 Level 3 L3_Top_17 17 Rectangular 120.5897729 8 NA NA MA NA

19 P1 Level 3 L3_Top_16 16 Rectangular 90.20342776 8 NA NA NA NA

20 P1 Level 3 L3 Bot_17 17 Rectangular 120.5897729 8 NA NA MA NA

21 P1 Level 3 L3 Bot 16 16 Rectangular 90.20342776 8 NA NA MA MNA

22 P1 Level 2 L2 Top_9 9 Rectangular 90.20342776 8 NA MNA NA NA

23 P1 Level 2 L2_Top_10 10 Rectangular 1205897729 8 NA NA NA NA

24 P1 Level 2 L2 Bot 9 9 Rectangular 90.20342776 8 NA NA MA NA

25 P1 Level 2 L2 Bot_10 10 Rectangular 120.5897729 8 NA NA MA NA

26 |P1 Level 1 L1_Top_3 3 Rectangular 120.5897729 8 NA NA MA NA

27 |P1 Level 1 L1_Top_2 2 Rectangular 90.20342776 8 NA NA MA NA

28 P1 Level 1 L1 Bot 3 3 Rectangular 120.5897729 8 NA NA NA NA

29 P1 Level 1 L1 Bot 2 2 Rectangular 90.20342776 8 NA NA MA NA

30 P2 Level 7 L7 _Top_47 47 Rectangular 101.7995114 8 NA NA MA MNA

31 P2 Level 7 L7_Top_46 46 Rectangular 114.0699492 8 NA NA MA NA

32 P2 Level 7 L7_Bot_47 47 Rectangular 101.7995114 8 NA MNA NA NA

33 P2 Level 7 L7_Bot_46 46 Rectangular 114.0699492 8 NA NA MA NA

34 P2 Level 6 L6 _Top_40 40 Rectangular 101.7995114 8 NA NA HA NA

35 P2 Level 6 L6_Top_39 39 Rectangular 114.0699492 8 NA NA MA NA

36 P2 Level 6 L6_Bot_40 40 Rectangular 101.7995114 8 NA NA NA NA

37 P2 Level 6 L6_Bot_39 39 Rectangular 114.0699492 8 NA NA MA NA

38 P2 Level &5 L5 Top_33 33 Rectangular 101.7995114 8 NA NA MNA NA

39 P2 Level 5 L5 _Top_32 32 Rectangular 114.0699492 8 NA NA MA MNA

40 P2 Level 5 L5_Bot_33 33 Rectangular 101.7995114 8 NA NA MA NA

41 P2 Level 5 L5_Bot_32 32 Rectangular 114.0699492 8 NA NA NA NA

42 P2 Level 4 L4 Top_26 26 Rectangular 101.7995114 8 NA NA MA NA

43 P2 Level 4 L4 Top 25 25 Rectangular 114.0699492 8 NA NA MA MNA

44 P2 Level 4 L4_Bot_26 26 Rectangular 101.7995114 8 NA NA MA NA

45 |P2 Level 4 L4_Bot_25 25 Rectangular 1140699492 8 NA NA NA NA

46 P2 Level 3 L3 Top_19 19 Rectangular 101.7995114 8 NA NA MA NA

Project Info Reinforcement Geometry | Governing Loads
Figure 4-23 Geometry XLS Report
A E F G H | J
1 |Pier Reference Plane  Design section ID Axial Utilization  GLC Pu Mu Vu Moment Utilization GLC Pu Mu
2 P1 “Level 7 L7_Top_45 0.019476405 "ULS-6[-EQ.1][SEI -62.286 294.49 6.993 0.082753318 "ULS-6[-EQ.1][SEI -52.286 294.49
3P Level 7 L7 Top 44 0.024089917 "ULS-5[-EQ 1][SEI -51.376 -270.79 -16.293 0112373385 "ULS-5[-EQ 1][SEI -51.376 -270.79
4 P1 Level 7 L7_Bot_45 0.022173287 "ULS-6[-EQ.1][SEI -69.626 1931 -12.679 0.066035936 "ULS-6[+EQ.1][SE -36.763 -231.07
5 P1 Level 7 L7 _Bot_44 0.026950641 "ULS-5[-EQ 1][SEI -57.477 72444 22039 0.068939039 "ULS-5[+EQ 1][SE -8 842 158.36
6 P1 Level 6 L6_Top_38 0.047992208 "ULS-5[-EQ.1][SEI -128.84 542,42 4.4 0.140803972 "ULS-5[-EQ.1][SEI -125.84 542,42
7P Level 6 L6 _Top 37 0.057095391 "ULS-5[-EQ 1][SEI 177 434 62 -46.047 0167801584 "ULS-5[-EQ 1][SEI A21.77 -434 62
8 P1 Level 6 L6_Bot_38 0.054214779 "ULS-5[-EQ.1][SEI -145.54 158.07 -32.63 0.060612881 "ULS-5[+EQ.1][SE -65.3 -218.73
9 P1 Level 6 L6_Bot 37 0055518499 "ULS-5[-EQ 1][SEI -118.4 -10.012 44 628 0.063100174 "ULS-5[-EQ 2|[SEI -45.949 15115
10 P1 Level & L5_Top_31 0.082177299 "ULS-5[-EQ.1][SEI -220.4 489.94 46.143 0.118538586 "ULS-7[+EQ.1][SE 21.252 -386.54
1P Level 5 L5_Top_30 0.084406369 "ULS-5[-EQ 1][SEI -179.94 -406.91 -57.752 0154221239 "ULS-7[+EQ 1][SE 43301 33249
12 P1 Level & L5_Bot_31 0.089240795 "ULS-5[-EQ.1][SEI -239.37 -27.296 -44.849 0.11614957 "ULS-7[+EQ.2][SE 2045 -379.3
13 P1 Level 5 L5_Bot_30 0.090885476 "ULS-5[+EQ 2][SE -193.78 12524 -24 883 0.09953723 "ULS-5[-EQ 2|[SEI -18.571 23102
14 P1 Level 4 L4_Top_24 0.11890891 "ULS-5[-EQ.2][SEI -317.53 99.865 -91.913 0.067535726 "ULS-5[-EQ.1][SEI -316.72 301.73
15 P1 Level 4 L4 Top 23 0127737389 "ULS-5[+EQ 2][SE -271.99 13517 42124 0105021288 "ULS-7[+EQ 1][SE 5121 22317
16 P1 Level 4 L4_Bot_24 0.143619661 "ULS-5[-EQ.2][SEI -383.59 72912 92.523 0.253357511 "ULS-7[+EQ.2][SE 98.314 -132.34
17 P1 Level 4 L4 Bot 23 018038452 "ULS-7[-EQ 2][SEI 141.67 29413 56.141 0156201542 "ULS-7[-EQ 2|[SEI 141.67 29413
18 P1 Level 3 L3_Top_17 0.192128368 "ULS-7[+EQ.2][SE 148.85 -214.22 129.18 0.081574864 "ULS-7[+EQ.2][SE 148.85 -214.22
19 P1 Level 3 L3 Top_16 0.257957038 "ULS-7[-EQ 2][SEI 201.05 -48 378 -68.898 0.041919793 "ULS-5[-EQ 2|[SEI 83354 -84 907
20 P1 Level 3 L3_Bot_17 0.299469752 "ULS-7[+EQ.2][SE 232.19 -1326.6 -128.69 0.577645461 "ULS-7[+EQ.2][SE 232.19 -1326.6
21 P1 Level 3 L3 _Bot_18 0367678662 "ULS-7[-EQ 2][SEI 286.78 44657 68854 0331240205 "ULS-7[+EQ 1][SE 32382 -7116.41
22 P1 Level 2 L2_Top_9 0.475754597 "ULS-7[-EQ.2][SEI 369.99 22.69 -17.102 0.191192697 "ULS-7[+EQ.1][SE 39.687 -408.67
23 P1 Level 2 L2 Top_10 0400181007 "ULS-7[+EQ 2][SE 307.29 -705.78 14774 0359029921 "ULS-7[+EQ 2][SE 30729 -705.78
24 P1 Level 2 L2_Bot 9 0.604049015 "ULS-7[-EQ.2][SEI 469.59 562.68 76.808 0.583609236 "ULS-7[-EQ.2][SEI 469.59 562.68
25 P1 Level 2 L2 Bot 10 0527213873 "ULS-7[+EQ 2][SE 404 84 -1970.4 1474 1250993459 "ULS-7[+EQ 2][SE 404 84 -1970.4
26 P1 Level 1 L1 Top 3 0.6442582 "ULS-T[+EQ.2][SE 494.71 -1331 154.95 1.095486754 "ULS-7[+EQ.2][SE 494.71 -133
271 P Level 1 L1_Top 2 0737560536 "ULS-7[-EQ 2][SEI 566.36 114.33 -16.778 0448665035 "ULS-7[+EQ 1][SE 6633 -986.61
28 P1 Level 1 L1 Bot 3 0.781876053 "ULS-T[+EQ.2][SE 600.39 -2795.2 -154.62 3.581404851 "ULS-T[+EQ.2][SE 600.39 -2795.2
29 P1 Level 1 L1_Bot 2 0876700763 "ULS-7[-EQ 2][SEI 6732 70174 7713 2069451166 "ULS-7[-EQ 2][SEI 6732 70174
30 P2 Level 7 L7_Top 47 0.08290848 "ULS-T[+EQ.1][SE 66.35 -184.84 8.184 0.221680963 "ULS-5[-EQ.1][SEI -170.35 71152
31 P2 Level 7 L7 Top 46 0.087887752 "ULS-7[-EQ 1][SEI 71284 7493 6.196 0114274511 "ULS-7[+EQ 2][SE -24.717 368 58
32 P2 Level 7 L7_Bot 47 0.078746051 "ULS-5[-EQ.1][SEI -184.66 83.387 -58.662 0.142554469 "ULS-5[+EQ.1][SE -1.513 -386.77
33 P2 Level 7 L7_Bot_48 0085622871 "ULS-7[-EQ 1][SEI 69 447 12.992 5211 004656722 "ULS-7[+EQ 2][S -24.981 15024
34 P2 Level 6 L6_Top_40 0.145982593 "ULS-5[-EQ.1][SEI -339.1 928.56 127.93 0.287029353 "ULS-T[+EQ.1][SE 92.776 -658.47
35 P2 Level 6 L6_Top_39 0146700691 "ULS-7[-EQ 1][SEI 118.99 92818 8403 0170688632 "ULS-7[+EQ 2][SE -49 566 56582
36 P2 Level 6 L6_Bot_40 0.124896084 "ULS-5[-EQ.1][SEI -290.12 -117.89 -126.55 0.088741225 "ULS-5[+EQ.1][SE -95.005 -255.79
37 P2 Level 6 L6_Bot 39 0125575101 "ULS-5[+EQ 1][SE -322 85 -2.925 4321 0.010067721 "ULS-7[-EQ 2][SEI -69.216 34087
38 P2 Level 5 L5 _Top_33 0.167636494 "ULS-5[-EQ.1][SEI -389.4 988.68 186.48 0.291789771 "ULS-T[+EQ.1][SE 25744 -731.16
39 P2 Level 5 L5 _Top 32 0176038296 "ULS-5[+EQ 1][SE -451.64 -37.885 -5.989 0.119903142 "ULS-7[+EQ 2][SE 812 40872
40 P2 Level 5 L5_Bot_33 0.129363331 "ULS-5[-EQ.1][SEI -300.5 473.51 -184.81 0.135565149 "ULS-5[-EQ.1][SEI -300.5 47351
41 P2 Level 5 L5_Bot 32 0141106464 "ULS-5[+EQ 1][SE -361.98 22334 6.061 0105726132 "ULS-7[+EQ 2][SE -85.812 -362
42 P2 Level 4 L4_Top 26 0.164704822 "ULS-5[+EQ.1][SE -382.59 418.78 -166.58 0.231732416 "ULS-T[-EQ.1][SEI -103.36 673.86
43 P2 Level 4 L4 Top 25 0174978225 "ULS-5[+EQ 1][SE 44813 -11.667 -7.294 0.02871782 "ULS-5[+EQ 2][SE -390.15 12717
44 P2 Level 4 L4_Bot_26 0.225698222 "ULS-5[+EQ.1][SE -524.28 677.41 165.28 0.354603851 "ULS-T[-EQ.1][SEI 28.037 -B86
45 P2 Level 4 L4 Bot 25 0.191996646 "ULS-5[-EQ 1][SEI -491.68 -19.893 -11.652 0222477297 "ULS-7[-EQ 2|[SEI -132.37 7938
46 P2 Level 3 L3_Top_19 0.29975241 "ULS-5[+EQ.1][SE -696.3 -121.93 -233.51 0.170444849 "ULS-T[-EQ.1][SEI 90.917 392.02
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Level 1 - Top - 13.00 ft

Figure 4-27 Wall Intersection Layout
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