



ACI SUBCOMMITTEE 350-F – SEISMIC PROVISIONS
MINUTES OF MEETING

April 14th, 2015 – Kansas City, MO
	ATTENDANCE:



	MEMBERS  

Reza Kianoush 

Andrew Minogue 

Larry Tabat

Carl Gentry
Bill Sherman

Chuen-Shiow Chen

Sanjay Mehta

Kevin Monroe

Atis Liepins
Javeed Munshi

Rolf Pawski

Risto Protic
Tony Galterio

	VISITORS

John Tehaney
Frank Kurtz

Karl Kuebitz

Edwina Wi
Ahmed Hafez
Wes Pogorzelski

Dan McCarthy

Sal Marques

Stephen Crawford




1. CALL TO ORDER

A. Subcommittee Roster and Attendance

· Ahmed Hafez and John Tehaney have been added as voting members.
· Reza and Bill will discuss the publication of 350.3 ahead of 350.

B. Agenda Approved 

C. Minutes of Washington DC Meeting of October 28, 2014 Approved with addition of Tony Galterio to Attendance.

D. Correspondence & General Announcements

· All ballots and resolved negatives need to be compiled into a response table and sent to Jon Ardahl.
· Bill Sherman will be the chair of subcommittee F – seismic.

2. UNFINISHED BUSINESS

Review of changes to ACI350.3 Code &  Commentary towards the next  revision 

Item #16 was not resolved in the main committee.

	
	ACI350-Ch 13 and ACI 350.3 Code and Commentary
	

	Item
	Ballot and date
	Code section
	
	Negatives

ACI350 
	Response
	Comment

	16
	35030-F-0-136

4-17-2010
	Introduction
	Add clarification note
	Close: unrelated


	Negative not recorded
	


Balloted on 10/28/14

	3503R-F-0-136
	Close
	3
	Intro-duc-tion to ACI 350.3
	N
	After the added sentence: “The forces due to earthquake determined in accordance with this standard are intended to be used in the determination of load effects due to earthquake, E, in accordance with Chapter 9 of the ACI 350 code.”  Add the following:  “Because Chapter 9 of ACI 350 has a 1.0 load factor on E, this standard’s R and other factors have load magnification of 1.4 built into them.  Therefore, when it is intended to use this standard in accordance with the alternate design method of Appendix I or other situations where “working stresses” are desired, the forces due to earthquake determined in accordance with this standard should be divided by 1.4.”
	Non-Persuasive  – 11Y-0N-0A

The following is already in the introduction that addresses the negative: “The seismic force levels and R-factors included in this standard provide results at strength levels, such as those included for seismic design in the 2003 International Building Code (IBC), particularly the applicable connection provisions of 2003 IBC, as referenced in ASCE 7-02. When comparing these provisions with other documents defining seismic forces at allowable stress levels (for example, the 1994 Uniform Building Code [UBC] or ACI 350.3-01), the seismic forces in this standard should be reduced by the applicable factors to derive comparable forces at allowable stress levels.”


Item #20 was not resolved in the main committee.

	
	ACI350-Ch 13 and ACI 350.3 Code and Commentary
	

	Item
	Ballot and date
	Code section
	
	Negatives

ACI350 
	Response
	Comment

	20
	35030-F-0-140

4-9-2012
	R9.1
	Effect of Pi on Mo
	Jacobson: 

Non-persuasive

Not recorded in 350

minutes
	Unrelated to the ballot item. P/U
	350-F meeting minutes - Toronto


	Ballot Item #4:

Code Change 35030-F-0-191 ACI 350.3-xx Article R9.1

	4
	Jacobson
	
	
	
	N
	It seems overly conservative to suggest that short-term impulse forces would induce overturning in these structures.  What is the engineering argument for including these forces in the analysis?
	Unrelated to the ballot item. P/U


This was voted on at subcommittee in Fall 2012 to find Jacobson unrelated. This will be discussed at the main committee meeting on Wednesday since this was not voted on in the main committee meeting in Fall 2012.

A. Resolution of negatives on the Subcommittee Letter Ballots 3503R-F-0-193- Dynamic Soil Pressure and 3503R-F-0-194-Seismic Importance Factor that closed on 11-09-2014.
3503R-F-0-193- Dynamic Soil Pressure
	Ballot Item
	Last Name
	Page
	Item or Article No.
	Line No.
	N

or

E
	Comment
	Subcommittee Response

	1
	Chen
	1
	11Y/0N/0A
	
	N
	R8.1-General: The proposed first sentence is unchanged from the current commentary. However, this sentence was already the subject of a code change proposal. The method of combining the dynamic earth pressures with other earthquake-induced pressures was revised to avoid contradicting the method presented in Eq. (4-5). This has already been submitted and balloted. 

Replace the first sentence with the revised language approved by the main committee. 
	Persuasive

11Y/0N/0A

	1
	Chen
	
	
	
	N
	The proposed earthquake-induced earth pressure, Peg, is a resultant of the pressure. Provide recommendations on the pressure distribution over the height of the wall (rectangular, triangular, or inverted-triangular shape). 
	Persuasive

11Y/0N/0A


3503R-F-0-194-Seismic Importance Factor
Editorial by Sanjay accepted in Washington DC

R4.1: With respect to seismic design, the Importance Factor has the effect of reducing the structure’s ductility demand at a given level of ground shaking. Thus it relates to how a structure responds to a design earthquake rather than as a multiplier or modifier to the design earthquake.

Application of the Importance Factor, I as a divisor on the Response Modification Factor R allows for a reduction of the R value to an effective value “R/I” as a partial control on the amount of damage experienced by the structure under a design earthquake. For a given strength demand, structures assigned Importance Factors greater than 1.0 will then effectively be designed for a reduced effective R factor (by means of the importance factor). As a result, these structures are expected to experience lower ductility demands than structures designed with lower Importance Factors and, thus sustain less damage. Such structures should also be able to withstand larger magnitude earthquakes with less damage than structures designed with lower Importance Factors.

In addition to reduced ductility demands, good connection details, a complete load path for lateral forces, quality assurance procedures, and limitations on structure deformation or drift are also important to significantly improve the capability for maintenance of function and safety in critical facilities after a seismic event.
B. Resolution of negatives on the Subcommittee Letter Ballots 3503R-F-0-195- Wave Height and 3503R-F-0-196- Risk Category and Importance Factors that closed on 04-13-2015

3503R-F-0-195- Wave Height

	Ballot Item
	Last Name
	Page
	Item or Article No.
	Line No.
	N

or

E
	Comment
	Subcommittee Response

	1
	Sherman
	
	
	
	N
	Chapter 7 Commentary, in the first sentence change “…have indicated a significant increase in slosh height” to read “…have indicated a potential significant increase in slosh height”.  

Reason:  How significant the increase in slosh height is depends upon orientation of the seismic movement relative to the tank axes.  The increase in slosh height is possible but is not guaranteed.  


	Persuasive

11Y/0N/0A

	1
	Sherman
	
	
	
	N
	Chapter 7 Commentary, at the beginning of the second sentence change “As a minimum,” to read “In lieu of detailed analysis,”.  

Reason: The Commentary should not define a “minimum” requirement.  
	Persuasive

Remove “At a minimum”

11Y/0N/0A

	
	
	
	
	
	
	
	


New business for amplifications factors for sloshing at corners. 

Proposed wording from Washington DC that was missed in code side: “In rectangular tanks, consideration of sloshing height at corners shall be addressed by combining the sloshing height in each orthogonal direction by use of the square root of the sum of the squares method.” At this time, this will be a new business item to add to the code. 10Y/0N/1A
3503R-F-0-196- Risk Category and Importance Factors

	Ballot Item
	Last Name
	Page
	Item or Article No.
	Line No.
	N

or

E
	Comment
	Subcommittee Response

	1
	Sherman
	
	
	
	N
	Table 4.1.1(a):  Revise the title of the last column from “Seismic Importance Factor” to “Importance Factor”.  Reason: This standard uses the term “Importance Factor”.  Since this standard is for seismic design, the type of Importance Factor should be understood.  If the word “Seismic” is included, all text referencing the Importance Factor must be modified accordingly.
	Persuasive

10Y/0N/0A

	1
	Galterio
	
	
	
	N
	While I agree that our table should be more like the model code I don't agree with what is in the model code. If we do this everyone will think their tank falls into the I=1.5 category, which used to be only for tanks containing hazardous materials. We are already seeing it happening in bid documents. Do we really want to have a 25% increase? Can we increase the R factors by 25% to account for this? Our 350.3 model overestimates the seismic forces already. So I don't think the I values in the model code should apply directly to the 350.3 method, unless we adjust the combination of I/R to account for it.
	

	
	
	
	
	
	
	
	


Proposal by Bill Sherman: Under Item IV remove item no.2 and no. 4 which are considered vague. Consider adding language to the commentary clarifying which types of tanks would be covered under each risk category.
John Tehaney will work on revising the table.

C. Review of changes to ACI350.3 Code &  Commentary towards the next  revision (Kianoush)

D. Updating 350.3 to ASCE 7-10 (Tahaney and Tabat)

E. Definitions of Ct and Tv (Mehta, Sherman, Munshi)

F. Impulsive and convective mass for tanks with limited freeboard (Monroe and Kianoush)
G. Wave forces on roof structures (Monroe, Mehta, Munshi, and Sabti))

H. Shell bucking under seismic loading (Mehta, Minogue, Tehaney and Kianoush) 

I. Buried tanks on R-values (Mehta and Munshi)

J. Review of changes to ACI350.3 Code &  Commentary towards the next  revision (Minogue, Monroe, Sherman and Kianoush) 

3. NEW BUSINESS

4. COMMITTEE REPORT TO MAIN COMMITTEE

A. Identify information to be reported during Wednesday’s Full Committee Meeting

Meeting adjourned.
Andrew Minogue
350-F Vancouver Minutes 040103.doc

2
4
ACI 350-F Meeting Minutes Kansas City Spring 2015 - Draft.doc

