ACI COMMITTEE 369
SEISMIC REPAIR AND REHABILITATION
2015 ACI Summer Meeting
San Francisco, CA
Degenkolb Engineers Office, San Francisco
August 14, 2014
9:30 – 4:30 pm
Meeting Minutes
Members Present: Siamak Sattar, Arif Ozkan, Jeff Dragovich, Anna Birely, Una Gilamartin, Garrett
Hagen, Sergio Brena, Roberto Stark, Tom Xia, Insung Kim, Murat Melek, Andreas Stavridis, Wassim
Ghannoum, Laura Lowes, Adolfo Matamoros, Bob Pekelnicky, Mario Rodrigues, Megan Young,
Mohammad Jalalpour, Jinhan Kwon
1. Welcome and introductions
Meeting was called to order at 9:40 am.
2. Approval of the meeting agenda
Agenda was approved unanimously.
Moved: Brena; Second: Gilamartin.
3. Update on ASCE/SEI 41:
Pekenicky gave an update on the recent activities in ASCE 41 Committee. Change proposals are due
in September. The last balloting will be processed in Q1 of 2016. In Q2 the ballots will be finalized.
There are two ballot opportunities for the ACI 369 Committee to update ASCE/SEI 41: September
28, and January or February of 2016.
4. General Provision (CH 26):
Insung Kim reviewed the ballots on CH 26. Table 4 will be updated to incorporate the A996 steel
reinforcement. The ballot was passed, and will be sent to the ASCE 41 Committee. Please find the
ballot resolutions in Appendix 1.
5. Wall Stiffness (CH 23):
Garrett Hagen reviewed the ballot resolutions for CH 23. The proposed resolutions to comments and
negative votes were presented and discussed (see Appendix 2). There were discussions on the
complexity of the proposed method. Several suggestions made by Committee members including:
adding a set of tables instead of equations; providing numerical comparisons with the existing
method; clarifying the commentary; adding a figure to show upper stories; removing the bar slip
discussion; quantifying the changes in the period and displacement/force distributions in a building
due to the proposed change.
This ballot did not pass. The task group will address these comments and re-ballot the change
proposal before the Fall convention.
6. Column Modeling Parameters and Acceptance Criteria (CH 22):
Wassim Ghannoum reviewed the change proposal. The proposed resolution to comments and
negative votes were presented and discussed (see Appendix 3).
Several issues were discussed on this change proposal, and following conclusions were made:
- Adding a table that compares the results of the proposed equations with the existing tables.
- Adding a set of tables to the commentary similar to the current tables in ASCE 41 based on the
new equations.
- The change proposal for splices should be limited to columns only.

-

For the linear procedure, if your calculations indicate a lap splice issue, the action should be
classified as forced-controlled, and Equation 1 should be used.
Defining three notations for each parameter: specified, expected, and lower bound.
In the equation to compute the shear strength of a column, keep the MUD and VUD, and change the
axial load to be NUG.

Other comments were also made, as follows:
- Clarification on the definition of high ductility is needed.
This ballot did not pass, and will be re-balloted before the Fall convention.
Lunch Break: 12:50 p.m.
7. Tension in columns (CH 25):
Insung Kim reviewed the comments on the change proposal (Appendix 4). Kim will add a
commentary to address two negative votes on the change proposal (see Appnedix 4). Mario
Rodriguez will submit change proposal for computation of Mn.
This ballot was passed.
8. Clarification and Notations (CH 24):
Adolfo Matamoros presented the proposed resolution to comments and negative votes (see Appendix
5). Several options were proposed to clarify the notation in the ACI 369 standard. Committee
members agreed that notation corresponding to each action should have the action abbreviation first,
followed by either expected or lower bound, and then followed by the element type. For instance, the
expected moment strength of a column can be shown as ME,col. This ballot was passed by the
Committee.
9. Concrete Structural Walls (CH 27):
Anna Birely reviewed the comments and negatives on the wall section (see Appendix 6). Some of the
negatives were identified as easy to fix, and some were classified as future business. This ballot was
passed by the Committee.
10. Anchor Testing (CH 28): Insung Kim proposed the change proposal for anchoring, and reviewed the
negatives and comments on the ballot (Appendix 7). The ballot was still open at the time of the
meeting.
11. New business: None.
At the end of the meeting, the Committee chair mentioned that the Fall convention is the last chance to
resolve all the negatives, and asked the Committee members to attend both meetings. Ghannoum also
asked the members to provide alternatives to satisfy their negative votes.
12. Adjournment
Moved: Insung Kim; Second: Roberto Stark.
Meeting was adjourned at 4:30 p.m.

Minutes respectfully submitted by: Siamak Sattar.

Appendix 1: Resolutions to Ballot Comments and Negatives (CH 26)
No.

1.

Last Name

Item
No.

Line
No.

N,
A/C

A/C

McCabe,Steven

Ozkan
2.

Page
No.

3
CH26

Voter Comment

I'm voting affirmative on this item.
I've got some new business to
propose: There should be
consideration given to providing an
additional column in Table 4 for
elongation values for these steels.
Strength-based mechanical properties
are fine, but in ductile design it's
obviously important not to have
brittle rebar. And some of these older
bar specifications are less than
ductile. On more recent design
approaches applicable to new or
nearly new buildings, I'd like to point
out that there are additional ASTM
reinforcing steel standards available
for use such as A1035 for high
strength chrome steel (MMFX steel)
and also A970 for headed reinforcing
bars. ASTM A706 has a grade 80 that
will be (or already is) seeing use in
practice. There are cases where
"Dywidag" PT bars, ASTM A722,
produced by Dwyidag or Williams
Form Engineering among others, are
being used as reinforcing bars without
any PT. And what about imported
bars? Maybe some language on this
subject is needed.

Footnote d states “Bars marked
“s!” (ASTM A616 (withdrawn))
A/C
have supplementary
requirements for bend tests.”

Resolution / Vote Count

Agreed. New Business
Possible approaches:
1. Limit m factors and deformation
capacity of member based on the
reinforcing bar ductility?
2. Provide strain limit in Table 4 like
0.02(C) /0.05 (T)? Table 4 vs
Section 3.3.1

Volunteers for change proposal ?

The foot note is applicable to A616 is on
the table.
“s!” may be a typo.

No.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

Which bars are marked “s!” in
the table? I haven’t seen one.
Stavridis,Andreas

3.

A/C

Converted MPa values seem rounded
up inconsistently.

Verification required.

Appendix 2: Resolutions to Ballot Comments and Negatives (CH 23)
No
.

4.

Last Name

Rodriguez

Item
No.

Page
No.

Line
No.

7

81

N,
A/C

N

CH23

Voter Comment

Please clarify definition of heff . As it is now it
reads as this height would be hw (see ACI
318-14 definition). In the derivation of Eq. 2
it seems that heff is a different height. In the
following Eq.
∆𝐹𝑙𝑒𝑥𝑢𝑟𝑒 = ∆𝑏 + ∆𝑏𝑠
ℎ𝑒𝑓𝑓
= (𝜙𝑦 ℎ𝑒𝑓𝑓
) + (𝜃𝐵𝑆 ℎ𝑒𝑓𝑓 )
2
𝜙𝑦 ℎ2𝑒𝑓𝑓 𝜙𝑦 𝑙𝑏𝑠
=
+
ℎ𝑒𝑓𝑓
2
2

Resolution / Vote Count

Definition was added to clarify:
heff: Effective height over which bond
slip is distributed, taken as the clear
height of the wall at the story directly
above the anchorage interface

heff in Δb is say 2/3hw, but for Δbs since the
displacement is at the roof level then instead
of heff the parameter hw should be used
30

5.

Birely

CH23

Notation changed and defined more
clearly
MyE : yield Moment strength at
section; evaluated using stress-block
analysis as per ACI 318 and expected
material properties
N

Is phi_n the yield curvature?

∅𝑦𝐸 : Curvature in the effective
bilinear moment-curvature
relationship for a section associated
with MyE (Eq. 7); evaluated using
expected material properties

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

10

Resolution / Vote Count

Yes. Corrected
“Alternatively, use of values for
effective shear and axial rigidities

6.

Birely

N

CH23

Shouldn’t the values in the table still be
referenced for shear and axial stiffness

stiffness given in Table 5, and the
equations
flexural

provided
rigidity

for

below

effective
shall

be

permitted.”
Kim

CH23

Gen
eral

N

Unlike new construction, the existing walls
cannot always reach yield because of
inadequate anchorage or splice. The proposal
does not clear address this issue.
Clarify How to (EI)eff based on yield
curvature in the condition of inadequate
anchorage or splice.

7.

Although full yield force of the
tension reinforcing may not be
reached due to inadequate
development, the initial uncracked
section stiffness is only maintained
for a small percentage of the section
flexural strength. Upon the first
significant earthquake pulse, when
concrete cracking has occurred, the
forces are transferred from the
concrete in tension to the tension
reinforcing, and stiffness is based
primarily on the reinforcing rather
than the gross concrete
properties. The calculated effective
stiffness is based on the expected

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

flexural strength (see item 2 below),
and if inadequate splicing is present,
strength should be reduced per Eq. 1
in ACI 369 Section 3.5. In this sense, it
is felt the proposed effective stiffness
is an improvement on the previous
procedure, since strength and
stiffness of the concrete section
would be approached consistently
with one another as would be
expected based on testing and first
principles.
A proposed added clarifying sentence
to refer the user to this section may
be as added:
This was added:
Where inadequate anchorage or
splices are present, the calculated
moment strength used to evaluate wall
flexural rigidity shall be based on the
reduced reinforcement capacity in
accordance with Section 3.5.
1
8.

Ozkan

CH23

10
N

It seems like the very first sentence is
missing the beginning of it? In general, there
seems to be a formatting issues in the
change proposal?

The sentence leading up was added.

No
.

Last Name

9.

Ozkan

Item
No.

Page
No.

Line
No.

N,
A/C

4,5

20,
50

N

CH23

6
10.

11.

12.

Ozkan

CH23

Dragovich,Je
ffrey

Pekelnicky

Ch23

70
N

Voter Comment

Recommend compiling each Commentary in
“C7.2.2” rather than being spread
throughout the section 7.2.2.
It is not clear if it is proposed to delete the
first paragraph entirely and the first
sentence of second paragraph entirely?
Keep the portions shown in the proposal
with modifications and delete the remaining
of the section?
1] GENERAL: When comparing this CH23 to
the CH10 (pp 6-16) available on the ACI 369
website, there appears to be a lot of missing
material from Chapter 7.2.2 and 7.2.3 in the
latest CH23. Therefore I am voting negative
until a complete ballot with all material from
Sections 7.2.2 and 7.2.3 included.
Otherwise, it is not clear what exactly is
being changed without an unnecessary sideby-side comparison. [2] Line 60. Strike the
2nd sentence. The requirement for an upper
and lower bound stiffness analysis assumes
that the equations presented will give the
best estimate for all wall geometries,
precludes the use of more advanced
analysis, and has significant implications for
analysis run times (7 vs 14 time history runs
for nonlinear analysis in the simplest case).
While I support what the proponent is
attempting to do by adjusting the stiffness

Resolution / Vote Count

done

Please see response to item #5.

CH10 only changed references and
iminor editorials. that ballot passed in
summer as CH27. We are working
from the updated Chapter 7 in this
ballot.

Two values have been proposed as
upper and lower bounds.

No
.

13.

Last Name

Lowes

Item
No.

CH23

Page
No.

Line
No.

N,
A/C

N

Voter Comment

of wall parameters, elimination of a simple
multiplier on the E*Ig of the wall does a
disservice to practitioners. For linear
analysis, asking that the wall stiffness be
calculated for each specific wall is too much
given the lack of precision in the remainder
of those procedures. I would support this
proposal if the following two modifications
are made: (1.) Provide some values, maybe
two or three, similar to columns, that could
be used for linear procedures while
retaining the more thorough procedures.
(2.) Require the more thorough procedures
for nonlinear analysis when line elements
are used to represent structural walls.
To date, effective stiffnesses have been
provided as a fraction of gross-section
stiffness. This makes elastic analysis to
assess demands and/or performance very
easy for the engineering. Elastic analysis is
understood to provide relatively poor
results and the document requires use of
nonlinear analysis in the event that
demands determine using elastic analysis
exceed a yield threshold. Moving to a more
complicated / sophisticated model for
determining stiffness will make the elastic
analysis significantly more time consuming.
Thus, data need to be provided

Resolution / Vote Count

Data will be provided for the next ballot
of this proposal

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

demonstrating the need for the new more
sophisticated model. I don’t think that the
data in Figure 3 demonstrate the need for
the new modeling approach. Granted the
data show that for most stories of the
building the existing constant effective
stiffness value is too large; however, the
data show also that the measured stiffness
values deviate significantly from the value
computed using the new model.
Additionally, the data in figure show that the
addition of a bond-slip spring has minimal
impact on stiffness. For me, a yes vote
would require
- Removal of the bond slip spring
recommendation
- Demonstration that the proposed
model is significantly more accurate
and precise than an approach in
which cracked wall stiffness is
defined as *EI_gross for a suite of
laboratory tests that include quasistatic test specimens as well as
shaketable test specimens.

14.

Jalalian,Afsh
ar

N

1) In section 7.2.3, it is indicated “effective
compression and tension flange widths
defined in Section 7.2.2 shall be used” this
information was not found in section 7.2.2.

1) It is in 7.2.2.1 which refers to
section 3.1.3.

No
.

Last Name

Item
No.

Ghannoum

Page
No.

Line
No.

N,
A/C

Voter Comment

2) Equations for Lsp is for deformed bars
and does not apply to plane rebar. 3) The
last paragraph of Section 7.2.3 indicates:
“For all moment strength calculations, the
yield strength of the longitudinal
reinforcement shall be taken as the
expected material yield strength and the
axial load acting on the wall shall include
gravity loads, as defined in Section 7.2.2 of
ASCE 41.” How about seismic axial loads? In
general, guidance should be provided for
application of strength and stiffness
provisions to coupled shear walls with
relatively significant axial loads. How to
include the Pu in a linear analysis? 4) Correct
typos in Table 5, such as: 1) Columns with
compression caused by design gravity loads
 0.5Agfc and 2) Columns with
compression caused by design gravity loads
 0.1Agfcor with tension.
7.2.2 Stiffness of Reinforced Concrete Shear

10

Walls, Wall Segments, and Coupling Beams
15.

CH23

C

the values equations for effective stiffness
rigidities given in Table 5 provided below
shall be permitted.

Resolution / Vote Count

2) A comment was added for plane
bars:
For plane bars, lsp can be taken as
twice the value obtained from Eq.
(C2).

3) the section is not changed.
Guidance on how to apply gravity
loads is only given. Sesimic axaial
loads only occur in coupled walls.
Engineers shoud determine that on
their own.
4) done

Re-worded

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

For flexural deformations, without the effect
of bond slip, the effective stiffnessflexural
rigidity, (EI)eff, shall be calculated in
accordance with Eq. 5:
(𝐸𝐼)𝑒𝑓𝑓 =
𝑀𝑦𝐸
∅𝑦𝐸

(Eq. 5)
Where:
The yield curvature and yield moment
at

first

yield,

∅𝑦𝐸

and

MyE

respectively, are determined from
moment-curvature relationships, and
yield is defined as the point at which
the yield strain of the reinforcing steel
is reached in tension, or a concrete
strain

of

0.002

compression.

is

reached

in

No
.

Last Name

Item
No.

Ghannoum

Page
No.

Line
No.

N,
A/C

20

Voter Comment

When bond slip is expected between the Re-worded
structural wall and the anchored anchoring
supporting element, the additional flexibility
at the interface should be accounted for.

Commentary:
Concrete structural walls are
often designed to yield at the wall base,
in which case tThere is a rigid-body
rotation associated with bond slip of the
16.

CH23

Resolution / Vote Count

C

reinforcing at the wall-to-foundation
interface. Where this type of behavior
is anticipated, the additional flexibility
can be accounted for either implicitly
by reducing the wall effective flexural
rigidity stiffness or explicitly modeling
by introducing a flexible rotational
spring. For continuous walls spanning
multiple stories, the effects of bond slip
can be approximated by modifying the

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

effective stiffness flexural rigidity of
the wall in the story directly above the
interface as follows:
(𝐸𝐼)𝑒𝑓𝑓 =

𝑀𝑦𝐸
𝜙𝑦𝐸

(ℎ

ℎ𝑒𝑓𝑓

𝑒𝑓𝑓 +𝑙𝑠𝑝

) (Eq. C1)

With this method, the rigid body
rotation flexibility associated with bar
slip is lumped at within the level above
the interface.
Ghannoum

30

Note, the strain penetration depth, lsp,
in this equation is meant to
approximate the length over which
flexural longitudinal bar strains
penetrate into the foundation system

17.

CH23

C

and can be approximated as follows for
the purpose of approximating bar slip
(Ghannoum and Moehle 2012, FIB
2010):
𝑙𝑠𝑝 =

1 𝑓𝑦𝑙𝐸
𝑑𝑏
′
48 √𝑓𝑐𝐸

Re-worded

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

As an alternative to modifying the
stiffness to account for bar slip, a
rotational
spring can be used to explicitly capture
slip, where the stiffness is defined as:
𝐾𝑅 =

Ghannoum

40

2𝑀𝑦𝐸
𝜙𝑦𝐸 𝑙𝑠𝑝

In place of moment-curvature analysis, the Re-worded
effective stiffness flexural rigidity of planar
walls can be calculated as:
(𝐸𝐼)𝑒𝑓𝑓 =
𝑀𝑛𝐸
𝜙𝑛𝐸

18.

CH23

C
(Eq. 6)
Where:
MnE is the nominal flexural strength,
and ϕnE is the yield curvature in the effective
bilinear moment-curvature relationship for
the wall section, associated with MnE. For

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

𝑵𝑼𝑫
⁄(𝑨 𝒇′ ) ≤ 𝟎. 𝟏𝟓 and 𝝆𝒍 ≤ 𝟎. 𝟎𝟏, ϕnE
𝒈 𝒄𝑬
can be approximated for planar concrete
walls as:
𝜙𝑛𝐸 =

2𝑓𝑦𝑙𝐸
𝑙𝑤 𝐸𝑠

(Eq. 7)
Ghannoum

50

C

Re-worded

Commentatry:
Approximate methods may be
used to calculate MnE for the purpose
of

estimating

effective

rigidities stiffness.
19.

CH23

equations

were

flexural

The above
developed

in

recognition that yield curvature is
relatively constant for a given crosssection

(Priestley,

Calvi,

and

Kowalsky 2007), and stiffness is
directly related to wall flexural

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

Voter Comment

strength

for

Resolution / Vote Count

relatively

low

(reinforcing ratios and axial loads).
Where wall strength is not calculated
per ACI 318, the following equation
provides estimates of wall strength
sufficient for approximating wall
flexural stiffness of planar walls.
𝑀𝑛𝐸 =
0.45𝐴𝑠𝑡 𝑓𝑦𝑙𝐸 𝑙𝑤 (1 + 𝐴

𝑁𝑈𝐷

𝑠𝑡 𝑓𝑦𝑙𝐸

)

(Eq. C2)
Bar slip can be accounted for in planar
walls as described above for the
general case, where MyE and 𝜙𝑦𝑬 are
replaced by MnE and 𝜙𝑛𝑬 from Eq. 6.

No
.

Last Name

Item
No.

Page
No.

Ghannoum
20.

Line
No.

N,
A/C

60

C

70

C

CH23

Ghannoum
21.

CH23

Ghannoum

81

Voter Comment

Resolution / Vote Count

(𝐸𝐼)𝑒𝑓𝑓 shall not be taken lower than
Re-worded
0.15EcIg nor greater than 0.5EcIg for cracked
walls. Where wall stiffness properties are
not calculated in accordance with this
section, the analysis shall be bounded by the
upper- and lower-bound stiffness flexural
rigidities.
… he effects from material overstrength and
Re-worded
strain hardening shall be accounted for by
substituting fylE with 1.25 fylL. approximated
as 1.25fy.

lsp = Strain penetration of the tension

Re-worded

steel into the wall-supporting
22.

C

CH23

anchoring element, calculated based
on the largest bar diameter in the
sectionat the wall end.

23.
24.
25.
26.
27.
28.

Ghannoum
Ghannoum
Ghannoum

CH23

Birely
Kim

CH23
CH23

CH23
CH23

20
Gen
eral

C
C
C

Add notations for new terminology
Add references in references chapter
Modify Equation 5 Ec I to (EI)eff

done
done
done

C
C

Need to clarify what heff is
Consider revision of the notations and
expressions so “lower bound” or “expected”
strength is used instead of “nominal” or
“probable”.

done
done

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/C

10

29.

Kelly

CH23

A/
C

Voter Comment

Material strength in ASCE 41 is based on
testing in general so nominal or probable
strength should not be used.
Equation 5 ignores the increase in stiffness
from tension stiffening which will still exist
at yield. I suppose this is acceptable or
conservative since it will result in high
displacement demands. It may be worth
stating something to this effect in the
commentary.

Resolution / Vote Count

Data matches tests. moment
curvature approach quite accurate

30.

31. Hassan,Wael

A/
C

May be I missed it when reading the
document, but I was looking for an explicit
statement on what axial load to use for
effective stiffness calcs, and whether there
is an option to relate it to stiffness as
variable due to seismic axial load variation.

NUG was specified for stiffness
evaluations (gravity only ASCE 41 eq
7-3)

Appendix 3: Resolutions to Ballot Comments and Negatives (CH 22)
No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/
C

Voter Comment

Gene
ral

32.

Kim

The SP paper contains
comparisons for columns
without splice failures.

N

CH22

I fully support ideas of using median values for MP and
regression equations to present them. However, the
proposal does not provide the information regarding
magnitude of changes in MP, AC and m-factor values
from those in the current tables. It is important to
understand how the models presented by the
equations correspond to the test data but information
regarding impact on current practice is important as
well to make the decision on the proposed changes.

Gene
ral
Kim

CH22

N

Changes are generally small
for rectangular columns
Circular columns typically
have 30% larger drift
capacities

Table C1 bounding the
values from equations is
provided in commentary,
comparison with old values
is provided in background
section – negative
withdrawn
The section was re-worded
Section 3.5 is not only applicable to moment frames
to only require a reduction
but also other concrete members. The proposed
in development length for
changes do not seem to consider walls, deep spandrels
splices in columns, not
or diaphragms. Removal of 2/3 of section depth for
other members and not
anchorage and splice length calculation should not be
hooks.
applied to those members.
Please provide the comparison between the current
and proposed MP, AC and m factor values.

33.

Resolution / Vote Count

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/
C

Voter Comment

Resolution / Vote Count

At some point, inadequate anchorage or splice should
be considered as force-controlled action based on the
reduced strength fs. Complex calculations for figuring
out small ductility after significant strength loss which
will not benefit engineers or safety of structures.
Please provide changes to Section 3.5 so they could
cover all the concrete members described in the rest
of the chapter.

34.

Ghannou
m

CH22

Some cases where
confinement is provided
allows columns with splice
failures to maintain fs for
some deformation.
Penalizing these columns
bay be too conservative.

C

Add definition for:
α: dimensionless parameter reducing the effectiveness
of the contribution of transverse reinforcement to the
shear strength of concrete columns (Eq. 3)

Change to alfa Col
(other alpha terms in ASCE
41)

A/
C

I am confused by what exactly is being reported in
Figures 6 and 7. Are these only specimens with splices
in the plastic hinge region? Please clarify exactly what
is being presented in this section.

The figures are for all
columns in the database. all
but one column have
splices in hinge region.

N

fy should be fyl on the left of inequality sign.

corrected

35.
28
36.

Kelly

Ballot by
lines
38.
Kim
39.

178B

CH22

37.

CH22

4

10

No
.

Last Name

Item
No.

Kim
40.

41.

Page
No.

Line
No.

4

20
N

CH22

LOWES

CH22

N,
A/
C

4

20

N

26
42.

Brena

N

CH22

4
43.

Rodrigue
z

CH22

20
C

Voter Comment

Only Tables 8 and 9 are included. Section 3.5 is not
only applicable to nonlinear analysis of moment
frames but also applicable linear or nonlinear analysis
of other concrete members.
See the comments in item 2.
Text needs to be added clarifying that an inadequate
splice is a splice for which fs < fy? Second sentence is
confusing, does the presence of closely spaced
transverse reinforcement in combination with fs < fy
result in the splice behaving as if it were adequate (fs =
fy)? When one goes to tables 8 & 9, is the splice
adequate or inadequate if fs < fy but spacing is less
than 1/3d (I think the language implies that it should
be adequate, since you can develop fs to large
deformation demands?) Maybe rows should be added
to Table 8 & 9 to address these issues?
The statement “maximum stress to high ductility
demands” sounds ambiguous and is not consistent
with how other deformation values have been
specified in the chapter. It might be a good idea to
provide a limit based on anl or DCR as has been done
for other cases in the chapter. (perhaps DCR >2.0?)
According to the version of Tables’ numbering of ACI
369-CH05 and new Tables in this document, the
wording “… in Tables 8 and 9 for beams and
columns”…, should be replaced by . “… in Tables 7 and
8 for beams and columns”….

Resolution / Vote Count

Reponse above

Section re-worded with
additional equation given
for fs-deg using a degraded
lb-deg.

See response to 11.

Agree, the statement is
modified to : Tables 7, 8,
and 9.

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/
C

Voter Comment

Resolution / Vote Count

Future work, change
update splice anl and bnl
equations for beams
44.
45.

46.

Kim

CH22

LOWES

5

30

30

N

N

See the comments in item 2.
I would interpret this to mean that the splice at a
column base becomes ineffective, and the spliced bar
carries zero stress, once the bar reaches its yield
strength. Is that really what is desired? It seems like
this is better addressed by line 60

33

47.

Brena

Brena
48.

I feel there is a need to define inelastic deformations
here as well. Maybe it should be based on values
relative to a and b parameters?

35
N

CH22

Brena
49.

N

CH22

34
CH22

Do we know in what direction damage will occur?
Why not simply end the sentence after “demand”.

Please edit line to: “… and columns, the damaged
AC region shall be assumed to extend a distance equal to
2/3 times the section depth…”

See response to 11.

This has been added:
In cases where fs = fyl from
Eq. (1a) but the maximum
applied longitudinal bar
stress is larger than fs-deg
given in Eq. (1b), members
shall be deemed controlled
by inadequate development
or splicing
If this is done then the
anchorage region in an
adjacent joint would
qualify.
I added: within member
length after damage
agreed

No
.

Last Name

Item
No.

Ghannou
m
50.

Page
No.

Line
No.

5

30

N,
A/
C

C

CH22

Voter Comment

Resolution / Vote Count

Where If deformed straight, hooked, and lap-spliced
changed
bars pass through a regions where inelastic
deformations and damage are expected, the bar length
within thosee regions where damage is expected shall
be considered effective for anchorage only until
inelastic deformations occur. In beams and columns,
the damaged region shall extend 2/3 the section
effective depth (d), from the point of maximum flexural
demand in anythe direction damage is anticipated;

51.
LOWES

47

Reference to the ACI Committee 408 report needs to
be given. ACI 408 has more than one report. Also
AC
please edit sentence to “development length and lap
splices…”

60
62

N

52.
53.
54.

Kim
Ghannou
55.
m
Halterma
n
56.

CH22

6
6

C

CH22

60
CH22

Changed to ACI 408R-03

See the comments in item 2.
The length where bond capacity is curtailed during
inelastic deformations is recommended to be 2/3 of the
overall section effective depth (d)

Not changed. Section was
re-worded.

Change Proposal Line #60: A figure perhaps in the
commentary might be helpful for users to understand the
use of the 2/3h as a reduction in development length.

The text was improved to
the point that I do not think
a figure is needed.

57.
Ghannou
m
58.

7
CH22

94

Notation discussion
PUF, PUD, MU, VU
C

VyE/VoE

Subscript E and L for
expected and lower bound
materials

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/
C

Voter Comment

Resolution / Vote Count

Which section to refer to
for expected and lower
bound stregnths
Which section to refore to
for design loads:
For single actions
For coupled actiona (PM
diagrams)
For coupled actions for
shear strength?
59.
60.

Ghannou
m

CH22

Ghannou
m

CH22

9

123

9

126

C

VyE/VoE

C

VyE/VoE

N

This text is confusing when the second sentence is
removed. If experimental evidence suggest that bnl
decreases with axial load, then this should be captured
by the bnl equation.

N

The term “high axial loads” need to be numerically
defined. If the former limit is still valid, 0.6Agfc, then
this is an uncommon possible axial load in a RC

done

61.
62.

done

63.

64.

LOWES

Rodrigue
65.
z

130

9

134

The second sentence is no
longer applicable since
tables were changed to
equations.
Removed the first sentence
as well
Removed the first sentence
as well, see 34.

No
.

66.

Last Name

Ghannou
m

Item
No.

CH22

Page
No.

9

Line
No.

N,
A/
C

Voter Comment

building. If this ratio is chosen then the acting axial
load to be compared with this limit would need to also
defined whether is an ultimate load or a service load.
(Sezen and Moehle, 2006; Bayrak and Sheikh, 1997;
Sokoli and Ghannoum, 2015)

Resolution / Vote Count

133

C

Removed sentence

142

I’m not sure that I would use the word “best” here.
Statistically I guess this term is correct but it might be
N
misunderstood by someone to be the most accurate
estimate of the structural response.
AC Edit sentence to: For columns with longitudinal bars
that are adequately anchored anchorage or spliced,
equations for modeling…
AC Edit to: “…ratio of 0.0175 is prescribed was selected
because…
C
VyE/VoE

Suggest removing sentence

C

done

67.
Brena
68.

CH22

Brena

CH22

143

Brena

CH22

146

69.
70.

Ghannou
m
Ghannou
72.
m
73.
71.

CH22
CH22

75.

10

10

Rodrigue
74.
z
Brena

10

140+1
2
140+1
3
150

N
CH22

152

N

VyE/VoE
Please define “the ratio of the transverse reinforcement
to longitudinal reinforcement strength”. Is the total
longitudinal reinforcement in the column?
Note that I’m commenting on the block starting on line
140 (not 150). There is overlap in the sentence
numbering.
What effects are we referring to here? Confining
effects? It is not clear.

changed

changed
done

Added this at the end: as
defined in Tables 8 and 9.
See modified text stating:
their contribution effects of
such ties on to deformation
capacity

No
.

Last Name

Item
No.

Brena

CH22

Page
No.

Line
No.

158

76.
Ghannou
m
Ghannou
78.
m
79.
Brena
80.
77.

CH22
CH22

10

152

10

150+1
1

CH22

N,
A/
C

Voter Comment

Resolution / Vote Count

AC The block starting on line 150 now, please edit
changed
beginning of sentence to:
For columns with inadequately anchored or spliced
longitudinal bars…
C Matamoros et al., 2008;, Woods and Matamoros, 2010;, changed
Henkhaus, 2010;, and Simpson and Matamoros, 2012
C the ratio of the transverse reinforcement to longitudinal changed
reinforcement strength

162

N

LOWES

180

A/
C

Brena

244

N

14

248

C

15

270

Line 162 counted from the block starting on line 150:
Shouldn’t the last word be stress, not strength?

It should be strength - kept

Second sentence should be “An error ratio was ….”. As
is I am wondering where the error ratios are
presented.

reference (Ghannoum and
Matamoros 2015) added.

81.
82.
83.

84.

85.

Ghannou
m

CH22

By including circular columns instead of only having
done
rectangular columns, the statement that forces were
applied parallel to one of the faces does not make
sense anymore. I propose editing the sentence to:
…lateral forces applied parallel to one face of the
column either one of the principal column axes.
capacities (Matamoros et al. 2008,; Henkhaus 2010;,
done
Woods and Matamoros 2010;, Simpson and Matamoros
2012;, and Ghannoum and Matamoros 2014).

86.
Rodrigue
87.
z

N

Are these Eqs. for both rectangular and circular
They are. we do not have
columns? Rigoroulsy, circular and rectangular columns any better equations for
should have different Eqs. for shear strength .
circular.

No
.

Last Name

Item
No.

Kim
88.

Page
No.

Line
No.

15

270
N

CH22

Ghannou
m

N,
A/
C

14

271

Voter Comment

Resolution / Vote Count

Clarify if Vn should be lower or upper bound strength
so users can select corresponding material strength.
Material strength in ASCE 41 is based on testing in
general so nominal should not be used.
4.2.3.1 Columns

Items done:
MUD/VUD using equation
7-34 ASCE 41
NUD only gravity using
ASCE 41 equation 7-3

For columns, the shear strength VnCol shall be
permitted to be calculated using Eq. (3).

𝑉𝑛𝐶𝑜𝑙 = 𝑘 𝑉0 = 𝑘 [𝛼 (
6 √𝑓 ′

𝜆(

𝑐

1+

𝑀𝑀𝑈 ⁄𝑉𝑈 𝑉 𝑑 √

89.

CH22

𝐴𝑣 𝑓𝑦 𝑑
𝑠

𝑁𝑈 𝑁
6 √𝑓 ′

C

)+

) 0.8 𝐴𝑔 ] (𝑙𝑏⁄𝑖𝑛.2 𝑢𝑛𝑖𝑡𝑠)

𝜆 (𝑀

0.5 √𝑓′ 𝑐

1+

𝑈 𝑀⁄𝑉𝑈 𝑉 𝑑 √

K should be knl
Alfa should be alfa Col

𝑐

(3)
𝑉𝑛𝐶𝑜𝑙 = 𝑘 𝑉0 = 𝑘 [𝛼 (

Change in notation to VCol.
All references to nominal
will be removed.

𝐴𝑣 𝑓𝑦 𝑑
𝑠

)+

𝑁𝑈 𝑁
0.5 √𝑓 ′ 𝑐

) 0.8 𝐴𝑔 ] (𝑀𝑃𝑎 𝑢𝑛𝑖𝑡𝑠)

These comments were
combined with those from
CH24

No
.

Last Name

Item
No.

Brena

CH22

Kim
Ghannou
m

CH22

Page
No.

Line
No.

N,
A/
C

Voter Comment

Resolution / Vote Count

90.
315

AC Edit table row title to: Columns not controlled by
inadequate development or splice length of
longitudinal reinforcement along the clear height.
Apply similar edit to Table 8.

320
320

N

91.
92.
93.

17
17

See comment in item 1.
Change P to NUD, f’c to f’cE, Vy to VyE, Vo to VoE,
fyt to fytE, fyl ot fylE,

Modeling Parameters
Acceptance criteria
Plastic rotation angles, anl and bnl (
Plastic rotation angle (radians)
radians)
Performance level
Residual strength ratio, cnl
IO
LS
CP
Columns not controlled by inadequate development or splicing along the clear
height‡

94.

CH22

C


VyE
N
anl   0.042  0.043 UD'  0.63t  0.023

Ag f cE
VOE



  0.0



*†+

0.5
bnl 
  ic  anl
N
s
5  UD
f ytE As d c
cnl  0.24  0.4

0.10
anl

0.75 bnl

bnl

NUD
 0.0
Ag f cE'

Columns controlled by inadequate development or splicing along the clear
height‡

 1 t f ytE
anl  
8  f
l ylE


  0.0 **

  0.025


0.0

0.75bnl

bnl

This should then be done
for beams as well. not sure
it is necessary
No action

Same as next comment

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/
C

Voter Comment

Resolution / Vote Count

 0.0


N
bnl   0.012  0.075 UD'  12 t   anl


Ag f cE

  0.06

cnl  0.15  36t  0.4
*

ρt should not be taken greater than 0.0175 nor greater than 0.0075 when ties are

not adequately anchored in the core.
†
Equation is not valid for columns with ρt smaller than 0.0005.
+
VyE/VoE should not be taken less than 0.2.
‡
Columns are considered to be controlled by inadequate development or splices
where the calculated steel stress at the splice exceeds the steel stress specified by
Eq. (1).
** anl for column with deficient splices should be taken as zero is the splice region is
not crossed by at least two tie groups over its length

95.
96.

Kim
Ghannou
m

CH22

18
18

330
330

N

See comment in item 1.
Change P to NUD, f’c to f’cE, Vy to VyE, Vo to VoE,
fyt to fytE, fyl ot fylE,
Modeling Parameters
Plastic rotation angles, anl and bnl ( radians)
Residual strength ratio, cnl

97.

CH22

C

Modified notation
Added interpretation for
axial force:

Acceptance criteria
Plastic rotation angle (radians)
Performance level
IO
LS
CP
Columns not controlled by inadequate development or splicing along the clear
height‡

x NUD shall be the maximum compressive
axial load accounting for the effects of
lateral forces as described in Eq. (7-34) of
ASCE 41. Alternatively, it shall be
permitted to evaluate NUD based on a
limit-state analysis.


V yE
N
a nl   0.06  0.06 UD'  1.3 t  0.037

VOE
Ag f cE

0.10

Added limit:

*†+

0.65
bnl 
  ic  anl
N
s
5  UD
f ytE As d c

anl

0.75 bnl


  0.0


bnl

Modeling parameter for columns
controlled by inadequate development or
splicing should never exceed those of
columns not controlled by inadequate
development or splicing.

No
.

Last Name

Item
No.

Page
No.

Line
No.

N,
A/
C

Voter Comment
cnl  0.24  0.4

Resolution / Vote Count

NUD
 0.0
Ag f cE'

Columns controlled by inadequate development or splicing along the clear
height‡

 1 t f ytE
anl  
8  f
l ylE


  0.0 **

  0.025


 0.0


N
bnl   0.012  0.075 UD'  12 t   anl


Ag f cE

  0.06

0.0

0.75 bnl

bnl

cnl  0.15  36t  0.4
*

ρt should not be taken greater than 0.0175 nor greater than 0.0075 when ties are

not adequately anchored in the core.
†
Equation is not valid for columns with ρt smaller than 0.0005.
+
VyE/VoE should not be taken less than 0.2.
‡
Columns are considered to be controlled by inadequate development or splices
where the calculated steel stress at the splice exceeds the steel stress specified by
Eq. (1).
** anl for column with deficient splices should be taken as zero is the splice region is
not crossed by at least two tie groups over its length

98.

Kim
Kim

CH22
CH22

19
19

340
340

20

360

N
C

99.

100.

Rodrigue
z

N

See comment in item 1.
Please clarify why delta_ic should be used instead of
0.01 for the secondary components.
m-factors for primary and secondary components
should be based on the same backbone-curve per
ASCE41, Section 7.6

Regarding the probable flexural strength for the
computation of Vp, Restrepo Rodriguez (On the
Probable Moment Strength of Reinforced Concrete
Columns." ACI Structural Journal 110.4 (2013)) have

It is not for secondary. It is
for bnl terms that already
have delt-ic. This way the
term cancels out and the
equation is simplified.
Where delta-is is not in the
equation 0.01 is used.
Pleas propose alternative
formulation

No
.

Last Name

Kim

Item
No.

CH22

Page
No.

21

Line
No.

34

N,
A/
C

N

380??

101.

Voter Comment

proposed a procedure for the calculation of the
probable moment strength of columns. In this
procedure the expected concrete compressive strength
is included and it has been found that is relevant
particularly when the column axial load ratio is
moderate to high. It is recommended that this reference
be studied and the corresponding change be made for
the definition of Vp.
“drift” typically means “ drift ratio” expressed by % in
other sections of ASCE41. Drift should be replaced by
displacement.
Lateral drift displacement divided by….

Resolution / Vote Count

We should decide which to
use. Drift ratio should be
explicitly stated.
delta ic fixed

380

Pekelnick
102.
y

103.
104.

Rodrigue
z

N

Ch22

21

380

C

delta_i should be delta_ic in the definition (Typo).
Delta_IC is worded in a manner that makes it unclear.
I assume it is the drift at yield of the column.
Technically one would have to build a model and
displace it to determine this parameter. It is unclear
to me how much this parameter can vary in actual
columns. Is it possible to re-write the table to
eliminate this value and simply allow the ‘a’ and ‘b’
values to be determined based on a simplified
equation or default value. This is going to be
especially onerous for users simply attempting to
perform a linear evaluation of a building.
Do we need in this document definitions given in ACI
318-14? These are the cases of ρ, ρ′, etc.

Agreed that simplification is
better. The equation for bnl
was simplified to this form:
bnl 

0.65
 0.01  anl
NUD
1 f cE'
5
0.8 Ag f cE' t f ytE

Yes we do. I am working on
a new notation section.

Appendix 4: Resolutions to Ballot Comments and Negatives (CH 25)
No.

Last Name

Item
No.

Page
No.

Line No.

105.

N,
A/C

N

Voter Comment

Needs commentary.

Birely Anna

-

106.

107.

4

Brena

Brena

Ghannoum
Halterman,Arne

5

CH25

CH25

CH25

Although this comment lies outside the
scope of what is being balloted here, I
think that ASCE 41 Table C7-1 should
C
reflect the change that is being
proposed by adding a footnote as is
done for certain actions.
The commentary should also be
modified to explain the reasoning
N behind classifying axial force as a force
or deformation controlled action.
(C3.3)
general A/C Should we use PUF or PUD
everywhere? I propose PUD
A/C
This is likely obvious, but I would suggest
that reinforcing bars need to be checked that
they are fully developed to justify a
deformation controlled action. Where
inelastic action and tensile elongation of the
tensile reinforcing is expected with cyclic
action, closely spaced ties (or other
confinement element) should be required,
meeting the spacing requirements of ACI

Resolution / Vote Count

Commentary will be prepared and
sent to the voter for review.
Will be withdrawn after
commentary is prepared
Agreed.

Commentary will be prepared and
sent to the voter for review.
Will be withdrawn after
commentary is prepared

No.

Last Name

Item
No.

Page
No.

Line No.

N,
A/C

Voter Comment

318, to justify a deformation controlled
action.
Jalalian,Afshar

A/C - I agree with the general idea. - Pg should

not be reduced by m - should use 0.9Pd - The
m (axial) should not reduce PE below what a
capacity design of that wall can produce (for
example in the case of a couple shear wall,
the sum of capacity of coupling beams that
connect to the wall should not be larger than
the reduced PE).

6

Ozkan

7

CH25

1) Recommend adding explanation in
the Commentary C10.3.3 for columns
and walls in net tension due to
earthquake load, the logic behind
considering these members as
deformation-controlled action, and
using m-factors for the flexural
behavior, how it is more conservative,
when determining flexural strength of
A/C the members. Also, suggest adding the
P-M curve figure in the commentary
C10.3.3.
2) When determining PUD, it is
proposed to apply the m-factor on
both gravity and earthquake
component of the axial force. It is not
clear to me whether this is the right
approach or not. Applying the m-factor
on the earthquake component that

Resolution / Vote Count

No.

Last Name

Item
No.

Page
No.

Line No.

N,
A/C

Voter Comment

causes the tensile force seems to be
more appropriate approach.
3) Also recommend checking the
column as force-controlled member
considering gravity loads only with
moments due to minimum eccentricity
as this could govern in some cases.

Resolution / Vote Count

Appendix 5: Resolutions to Ballot Comments and Negatives (CH 24)
No.

Last Name

Item
No.

Page
No.

Line No.

50

108.

109.

Birely

Champion

CH24

N,
A/C

Voter Comment

Subscripts aren’t clear.
Force-controlled and
displacement-controlled
need to be hyphenated for
consistency with text
Seems the top box should be
removed and an appropriate
caption added.
Would like to see section
numbers for expected
material properties included
in the figure
Where says “ACI or ASCE 41
Eq. 3”, can we clarify what is
ACI. 318? This document?
Section 4.2.2.1 - These
provisions reference linear
analysis procedures, and for
calculation of gravity loads
(for the derivation of MncE),
a reference to Equation 7-3 is
provided. This equation
(without a 1.1 factor) is
intended for use with
nonlinear procedures
whereas the current
corresponding ASCE 41-13

Resolution / Vote Count
To be addressed in new naming scheme

This was revised in CH30 for columns.

No.

Last Name

Item
No.

Page
No.

Line No.

N,
A/C

Voter Comment

provisions just reference
Section 7.2.2. Please confirm
if the intent is to have gravity
loads calculated without a
load factor of 1.1 when
determining the column
flexural strength. Section
4.2.3.1 - Possible notation
inconsistency in that the
proposed update to the
provisions references using
expected (deformationcontrolled) or lower bound
(force-controlled) material
properties as applicable, but
the subscripts on N, M and V
are specific to deformationcontrolled actions only. Also,
does Vo need to be updated
to VoE in Eq. 3 for
consistency with C4.2.3.1
and new Fig. C-1? I think the
issue is that you are trying to
capture both deformation and
force-controlled actions with
just one equation, leading to
a mixing and matching of
notations. Replace
"displacement-controlled"
"with deformationcontrolled". References to

Resolution / Vote Count

No.

110.

Last Name

Ghannoum

Item
No.

Page
No.

Line No.

7

10

CH24

8

20

CH24

8

20

CH24

8

30

CH24

111.

112.

113.

N,
A/C

Voter Comment

ASCE 41 Sections 7.1.5.3
and 7.1.5.4 are provided, but
these sections do not exist in
the standard.
Change MncE to MColE,
A/C
MnbE to MBE
See notation in CH22 ballot.
Should we use MUD/VUD
regardless if Vcol is taken as
force or deformation based?
A/C
Or should we use MUF/VUF
for force based actions? This
also related to ballot CH25 –
tension in columns
Remove NUD definition and
A/C
keep in definitions chapter
This involves a border
discussion about what axial
loads to use in column when
lateral actions are force or
deformation based. I suggest
we used deformation based
N axial loads always for
coupling with lateral loads
from ASCE 41 eq 7-34 with
QUD=QG+QE, with
QG=QD+QL+QS (eq 7-3).
Then specify lowest values
of NUD to be used. However

Resolution / Vote Count

Changed to MColE and MBE
Resolved in CH30 for columns

Resolved n CH30 for columns
Resolved in CH30 for columns

No.

Last Name

Item
No.

CH24

114.

Page
No.

8
10

115.

Line No.

30

A/C
11

70

116.

A/C
CH24

117.

118.

LOWES

11

CH24

CH24

119.

CH24

120.

CH24

121.
122.

N

50

CH24
CH24

N,
A/C

Ozkan

CH24

10

80

A/C

10

N

20

N

60

N

70

N

50

A/C

Voter Comment

PUF is used for flexural
interaction diagrams? This
should be fixed everywhere
consistently.
Sections 7.1.5.3 -4 do not
exist in ASCE 41?
Remove “ calculating
Vye/Voe” so top left box
reads “For MP and AC”
Change MnCSE to MSlCSE –
trying to eliminate all
reference to nominal
strength
Change MCE to MSlE, VCE to
VSlE
I think there are still
notation issues, per Kim it
seems like these should be
MCE_Col and MCE_Beam or the
like to be consistent with
ASCE 41 notation
Seems like VCol should be
VC_Col.
Clarify expected or lower
bound fc
Notation: remove the n and
add slab somewhere
In Figure C-1 change the
flow chart text to read “Non

Resolution / Vote Count

removed
done

Changed in new naming scheme – new ballot for chapter
4 to handle

Changed see above

Changed to VCol in CH30 for columns
See CH 30
Notation changed

done

No.

Last Name

Item
No.

Page
No.

8

123.

124.

Rodriguez

Line No.

10

CH24

8

20

9

8

9

39-44

10

41

Rodriguez

125.

Rodriguez

126.

Rodriguez

127.

Rodriguez

N,
A/C

Voter Comment

Compliant with Chapter 18
of ACI 318”
In Ballot CH17, I
commented on lines 160 and
163, section C4.2.2.2. In the
current Ballot , CH24, such
revised section is not shown.
In CH24 from 4.2.2.1
N jumped to 4.2.3.1. The
resolution for my comment
in CH17 was “Clarification
was added. The information
requested is provided in the
reference cited.” But I cannot
see such information.
In CH17 the column shear
strength given by Eq 4 was
termed Vn. In CH24 this
N
term has changed to Vcol.
The reason for this change is
not clear to me.
Regarding term MUD/VUD d,
the former term was Mu/Vu d
N . Why not we use the
following ACI corresponding
notation?. This is av/d.
Lines39-44 are the same as
A/C
in CH17
I don’t see a definition of
N
VOE. Please add it. Neither

Resolution / Vote Count

Addressed with figure C1 this ballot.
Reference to Sezen paper for Vcol is given.
Pf section redone in CH22.

withdrawn

Withdrawn based on discussion CH22

?
Added in CH30

No.

Last Name

Item
No.

Page
No.

Line No.

11

3

11

88

8

38

128.

129.

130.

Sattar

CH24

N,
A/C

Voter Comment

Resolution / Vote Count

we can see definitions for
VyE and VColE .
Former terms for MnCSE and Notation changed
MgUD,CS were defined in this
N section and now they have
been deleted. Furthermore,
why the changes of terms?
It is not clear whether Σ𝑀𝐶𝐸
Changed to MSlE
is calculated with specified
or expected material
A/C properties, which lead to this
question: why the change
from Mn in CH17 to MCE in
CH24.?
I think shear is always
Changed in CH30
classified as a forceA/C controlled action for concrete
columns. We can verify this
in our meeting on Friday.

Appendix 6: Resolutions to Ballot Comments and Negatives (CH 27)
No.

Last Name

Item No.

131.

Kim

CH18

132.

Brena

CH18

133.

Brena

CH18

Page
No.

8

9

Line
No.

N, A/C

100

N

158

A/C

159

N

Comment
“ or measured” should be deleted. By definition
(ASCE41-13, 7.5.1.4), expected strength is the mean of
measured values from the material tests (Or default LB
or nominal strength x multiplier).
“of 0.5 times the …
Coordination with other chapters is needed to use the
same notation for modeling parameters (a, b, c). The
moment frame chapter uses a p, bp to refer to points in
the nonlinear backbone curve to distinguish these
parameters from the a and b used in ACI 318. We need
to be consistent.
See comment above. There will be a notation conflict
with the definition of d in ACI 318. Should be dp, but
this is used for prestressed concrete beams in ACI318.
This also affects the notation chapter.

134.

Brena

CH18

9

170

N

135.

Brena

CH18

15

308

A/C

Replace shear wall with structural wall.

136.

Rodriguez

CH18

165

A/C

Regarding lp in line 165 some wording is needed
advising the reader that the suggested values might be
gross measures of this parameter.

137.

Rodriquez

CH18

15

299

A/C

Regarding wall boundary elements in line 299 the
wording "elements may be an effective measure..."
should read "elements is an effective measure..." The
reason is that this document should emphasize on the
importance of using wall boundary elements for a
significant improvement of a wall's seismic response.

Response
Agreed. “or measured”

Agreed and revised per
comment.
Agreed. Subscripts nl have
been added to the
modeling parameters

Agreed. Subscripts nl have
been added to the
modeling parameters
Agreed and revised per
comment.
Will be addressed in future
ballot addressing revision
of modeling parameters.
The language "may be" is
consistent between all
suggested retrofit
measures. Consistency
should also be maintained
with other chapters. No
changes have been made.

No.

138.

Last Name

HuacoCardenas
Guillermo D

Item No.

CH18

Page
No.

Line
No.

N, A/C

Comment

non
voting

The inclusion of FEMA 440 (2005) - Improvement of
Nonlinear Static Seismic Analysis Procedures would be a
good reference to be used specially for 7.2.2.2
Nonlinear Static and 7.2.2.3 Nonlinear Dynamic
Procedure.

Response
Will be addressed in future
ballot addressing revision
of modeling parameters.

Appendix 7: Resolutions to Ballot Comments and Negatives (CH 28)
No.

Last Name

Line
No.

N,
A/C

G

1.

McCabe

N

Voter Comment

Resolution / Vote Count

I am very reluctantly voting negative on the
ballot. The provisions noted in this proposal
are indeed needed; however, I think we are
treading into territory that others already have
been active in studying. Has ACI 355,
Committee on Anchorage to Concrete, been
brought into the discussion - have they
reviewed this proposal? Why are there no
references to any of their reports? If they have
been consulted and are in agreement with the
language, then I will happily withdraw my
negative.

Even though ACI 355 did not have chance to
review the final proposal, our task group had a
discussion with John Silva in ACI 355 and
received guidance when we were preparing the
ballot. This proposal will be also reviewed by the
Masonry Task group in ASCE 41 led by Fred
Turner. (We already have received some
comments)

The statement that there are no standards for
testing post-installed anchors is misleading.
True, there are no requirements within ASCE
41 but there are a number of standards and
reports within ASTM, ACI and fib on the
subject. For example - ASTM E488/E488M-15
Standard Test Methods for Strength of
Anchors in Concrete Elements and fib Bulletin
No. 58 Design of Anchorages in Concrete. It is
not clear to the reader that any of these other
resources are available based on the text. I
think we do a disservice to engineers who will
rely on the provisions here as gospel without
realizing that there are far more detailed
resources published by the anchorage
community both here and in Europe.

When we said “there are no test requirements”
in our Background of Proposed Change, we
meant that there were no requirements in
ASCE41 forcing engineers to test anchors in
existing buildings. We are aware of the
documents related to anchor testing such as ACI
355.2, ACI 355.4, ASTM488, AC193 and AC308.
ACI355.2 and ACI355.4 are intended to be used
to validate mainly new anchor products and the
statistical acceptance criteria in the documents
cannot be directly applicable to validating the
existing anchors.
The current ACI 369 and change proposal require
following ASTM E488 for in-place testing the
existing anchors ( See Line 30 of the change
proposal) and ACI355.2 and ACI355.4 are

No.

Last Name

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

referenced in C3.6 and will be remained (so they
were not included in the change proposal).
Please note that the main intent of the proposed
changes is to have engineers consider the
existing anchors as a possible weak link and
understand that there is uncertainty related to
their performance.
We also consider these proposed changes as a
place-holder for the further development of
sampling frequency and acceptance criteria for
existing anchors.
Because of the tight schedule of the current
cycle of ASCE 41 (The deadline for change
proposal is within 3 months from Oct. 2015) we
are not sure we could effectively coordinate with
ACI 355 in the time frame. We would like to
propose to start liaison with ACI 355 from next
cycle of ASCE41 if our responses above are
acceptable to the commenter.

Turner

2.

Back
ground

N

In para 1 last line, after “calculated” add “or
published”. In Para 2, line 3 replace “select”
with “selected”. Lin 4, replace “us” with
“up” and delete “It is made clear”. In Para 3,
line 1, after “provides” insert “a”. In line 3,
after “regarding” insert “the”.Reason:
Substantive to recognize published strength
values. Editorial to correct English.

Acknowledged.

No.

Last Name

Line
No.

Turner

30

3.

N,
A/C

N
Turner

40

Voter Comment

Replace “qualities” with “quality”. After
“required” insert “to be determined”
Reason: Editorial to correct English.

Acknowledged.

In 5, line 2, replace “results in collapse” with
Acknowledged.
“could result in a collapse”.

Line 4, replace “two anchors” with “three
anchors”
Reason: To establish characteristic values
for CIP anchors by relying on a statisticallydefendable basis, a minimum of three
anchors is necessary.

4.

Resolution / Vote Count

N

Line 6, delete dash after “available”.

Line7, insert: “If failure of an anchor during
test series occurs, the minimum number of
anchors tested shall be increased in the test
series until the coefficient of variation of
the test series is less than 15%. Similar tests
are required to determine available shear
strength of anchors. ”
Reason: Using a noncentral t-distribution
for which the test population standard

Usual testing is not intended to find statistical
characteristic. Min. two reinforcing bars are
required to be sampled and tested per 2.2.4.1-4
for usual testing and The testing frequency of
anchors was selected to mimic the number
required for reinforcing bar testing.

Acknowledged.

Usual testing is not intended to find statistical
characteristic. Min. two reinforcing bars are
required to be sampled and tested per 2.2.4.1-4
for usual testing and The testing frequency of
anchors was selected to mimic the number
required for reinforcing bar testing.
Chapter 10 of ASCE 41 requires to check COV
only for the comprehensive testing. See
10.2.2.4.2.1 .

No.

Last Name

Line
No.

N,
A/C

Voter Comment

Resolution / Vote Count

deviation is unknown this will provide a
margin of error corresponding to a 5%
probability of non-exceedance with a
confidence of 90%. This would be consistent
with ICC-ES Acceptance Criteria.

Turner

5.

50

In line 2, replace “results in collapse” with
“could result in a collapse”.

N

Line 7, insert: “If failure of an anchor during
test series occurs, the minimum number of
anchors tested shall be increased in the test
series until the coefficient of variation of
the test series is less than 20%. Similar tests
are required to determine available shear
strength of anchors.” Reason: Using a
noncentral t-distribution for which the test
population standard deviation is unknown,
a coefficient of variation of 20% will provide
a reasonable margin of error corresponding
to a 5% probability of non-exceedance with
a confidence of 90%. If a failure during
testing occurs, available strength should be
lower than the tensile test load determined
by the engineer, depending on the number
of tests. This is consistent with ICC-ES
Acceptance Criteria.

Acknowledged.

MAX COV (20%) requirements and consequence
of dissatisfying the COV requirements are stated
in 10.2.2.4.2.1 and 10.2.4 of ASCE 41,
respectively.

No.

6.

Last Name

Line
No.

Turner

60

N,
A/C

N

Voter Comment

Resolution / Vote Count

Add a commentary to 2.2.4.2.5: “The
available strength of a test series of an
anchor type should equal a characteristic
value determined by the following equation
for a 5% fractile: Fk = Fbartest(1-Kvtest)
where k = tolerance factor in Table 11.1 of
AC308 reprinted in the Commentary
corresponding to a 5% probability of nonexceedance with a confidence of 90%,
derived from a non-central t-distribution for
which the population standard deviation is
unkown for the test series sample size n.
Fbartest is the mean of test results for the
test series. Vtext is the coefficient of
variation of the population sample
corresponding to the test series. Available
strength should be lower than the tensile
test load when failures during testing occur
and should be a function of the number of
tests and their coefficient of variation.”

Expected and lower bound strengths of materials
in ASCE 41 are based on mean and mean- one
STD, respectively and the 5% percentile strength
requirement for the new anchors does not
correspond to general approach of ASCE 41.

Acknowledged.

In line 2, replace “action” with “actions” and
replace “verify” with “estimate”.
In line 5, before “nominal” insert “the.”
Add the following: “Assuming a minimum of
16 anchors in a series of a common anchor
type, this will result in a 5% probability of

See the comment on item 5 and item 6 above.

No.

Last Name

Turner

Line
No.

100

7.

N

8.
9.

Turner
Turner

10.

Turner

11.

Turner

12.

N,
A/C

Champion

110
120
130

A/C
A/C
A/C

140

A/C

N

Voter Comment

non-exceedance with a confidence of 90% if
the coefficient of variation of the test series
is 15% or less.”
New line 2, replace “shall” with “should”.
New Line 6, delete “conservatively” and
spell “engineer”.
Replace “Appropriate” with “A”.
Replace “in consistence” with “consistent”
To the section title add “and Connection
Systems”.
Replace “in consistence” with “consistent”
Section 2.2.4.1 Usual Data Collection As it reads
now, a minimum of two tests of each type of
anchor are required regardless of the design
information available in the existing drawings.
Similar to the testing requirements for reinforcing
steel in the previous item 3, I believe you hould be
able to waive testing for the anchor if there is
sufficient information and specifications in the
existing drawings to determine the shear and
tensile strength of the anchor.

Clarification would also help for the statement
about "each anchor type" - are you referring to just
various components, or what about a scenario
where there are different anchor sizes/embedments
for the same component (e.g. column base plates,
different size holdowns, etc.)? If interpreted as two
of each for those cases, the amount of testing could
quickly become excessive. What about torque
testing of expansion type anchors?

Resolution / Vote Count

Acknowledged.

Acknowledged.
Acknowledged.
Acknowledged.
ASCE 41 has different level of testing
requirements (i.e. no testing / usual testing /
comprehensive testing) depending on existing
information, performance level, analysis
procedure, etc. Please see section 6.2 of ASCE
41-13. Usual testing is specifically required for
certain level of knowledge on a structure.

We intentionally did not define the type and left
it to engineers and jurisdiction. The “type” can
be determined based on importance and existing
information.

No.

Last Name

Line
No.

N,
A/C

Voter Comment

Section 2.2.4.2.5 (Comprehensive Data Collection)
In the background for the proposal, it is stated that
testing frequency is to mimic that for reinforcing
steel. I suggest structuring the comprehensive
testing requirements for anchors similar to that for
reinforcing and connector steel, where the amount
of testing required is dependent on the information
available in existing drawings. It does not seem
appropriate to have a blanket 4 test requirement for
each anchor type regardless of known design
specs.

Section C3.6 - Suggest instead of using the phrase
"...to a load based on the engineer's judgment", use
something along the lines of "...to a load based on
the force-controlled action determined by the
engineer for the seismic hazard under
consideration".

40
13.

Ghannoum

A/C

line 40 How is “anchor type” defined?

Resolution / Vote Count

The proposed change can be considered. Please
provide language for proposed change. Please
note that the main intent of the proposed
changes is to have engineers consider the
existing anchors as a possible weak link and
understand that there is uncertainty related to
their performance.
We also consider these proposed changes as a
place-holder for the further development of
sampling frequency and acceptance criteria for
existing anchors.

Agreed.

We intentionally did not define the type and left
it to engineers and jurisdiction. The “type” can
be determined based on importance and existing
information.

