

Contained herein are the Chapter 34 Structural Advisory Committee’s

Unofficial Amendments to the structural provisions of the
International Existing Building Code 2009

for the 780 CMR 8th edition

(Note to the reader: Commentary by the committee, which may include background and/or reasons for an amendment, is found in blue font. The structural engineering community requested that this information be made available because it may serve as a useful learning tool. Please be advised that the amendments contained herein reflect closely the published 8th edition language, but changes may have been made prior to publication. Therefore the reader should use the published 8th edition MA amendments to the IEBC 2009.)
101.5.4.0: Add subsection:

101.5.4.0 Investigation and Evaluation.  For any proposed work regulated by this code and subject to subsection 107.6 of the International Building Code 2009 with Massachusetts Amendments (780 CMR 107.6) as a condition of the issuance of a building permit the building owner shall cause the existing building (or portion thereof) to be investigated and evaluated in accordance with the provisions of this code.  This may include, but not be limited to: evaluation of design gravity loads, lateral load capacity, egress capacity, fire protection systems, fire resistive construction, interior environment, hazardous materials, and energy conservation.

The investigation and evaluation shall be in sufficient detail to ascertain the effects of the proposed work on the work area under consideration and, the entire building or structure and its foundation if impacted by the proposed work.

The results of the investigation and evaluation, along with any proposed compliance alternatives, shall be submitted to the building official in written report form. (The proposed language of 101.5.4.0 maintains the intent and scope of the Chapter 34 report required by earlier editions of the code.  The reports should follow the format of the code so that a building official can rely upon the report to get a solid sense of the compliance path.  Because the IEBC will be new to MA code officials it will be important to maintain this requirement and provide this narrative overview of the project’s code compliance.)

101.5.4.1 Item 1.  Replace this Item as follows:

1.   The International Building Code 2009 with Massachusetts Amendments using 100% of the prescribed forces.  For existing buildings with seismic force resisting systems found in Table 101.5.4.1.0, the values of R, Ω0, and Cd from this table shall be used in the analysis.  For seismic force resisting systems not found in Table 101.5.4.1.0, the values of R, Ω0, and Cd used for analysis in accordance with Chapter 16 of the International Building Code 2009 with Massachusetts Amendments, (780 CMR 16.00) shall be those specified for structural systems classified as “Ordinary” in accordance with Table 12.2-1 of ASCE 7, unless it can be demonstrated that the structural system satisfies the proportioning and detailing requirements for systems classified as “Intermediate” or “Special”.
Table 101.5.4.1.0
	BASIC SEISMIC-FORCE-RESISTING SYSTEM
	R
	Ω0
	Cd

	Bearing Wall Systems

	Steel concentrically braced frame (CBF) with diagonal3 or X-bracing
	

	CBF per 6th Edition SBC2 except for Section 9.5 of 1992 AISC

Seismic Provisions
	3.5
	2
	3.5

	Otherwise4 
	3
	3
	3

	Steel CBF with V, Inverted V or K bracing
	

	V or Inverted V bracing per 6th Edition SBC2 
	3
	3
	3

	V or Inverted V bracing, otherwise4 
	3
	3
	3

	K bracing
	1.25
	1.25
	1.25

	Reinforced concrete shear walls with boundary elements and without coupling beams, in accordance with 780 CMR 1113.5.1.4a, 5th Edition
	5
	2.5
	5

	Reinforced concrete shear walls with reinforcing steel less than required by, or with spacing greater than permitted by Section 11.9.9 of ACI 318-08
	1.5
	1.5
	1.5

	Unreinforced concrete shear walls
	1.25
	1.25
	1.25

	Reinforced masonry shear walls
	

	Class A5 
	4.5 
	2.5
	3.5

	Class B6 
	2.25 
	2.25
	2.25

	Class C7
	1.25
	1.25
	1.25

	Unreinforced masonry shear walls
	1.25
	1.25
	1.25

	Light-framed walls sheathed with wood structural panels or diagonal

sheathing
	4 
	2.5
	3

	Other light-framed walls10
	2
	2
	2

	Building Frame Systems

	Steel concentrically braced frame (CBF) with diagonal3 or X-bracing
	

	CBF per 6th Edition SBC2 except for Section 9.5 of 1992 AISC

Seismic Provisions
	4
	2
	3.5

	Otherwise4
	3
	3
	3

	Steel CBF with V, Inverted V or K bracing
	

	V or Inverted V bracing per 6th Edition SBC2
	3
	3
	3

	V or Inverted V bracing, otherwise4
	3
	3
	3

	K bracing
	1.5
	1.5
	1.5

	Reinforced concrete shear walls with boundary elements and without

coupling beams, in accordance with 780 CMR 1113.5.1.4a, 5th Edition
	6
	2.5
	5

	Reinforced concrete shear walls with reinforcing steel less than required by, or with spacing greater than permitted by Section 11.9.9 of ACI 318-08
	1.5
	1.5
	1.5

	Unreinforced concrete shear walls
	1.5
	1.5
	1.5

	Reinforced masonry shear walls
	

	Class A5 
	5 
	2.5
	4

	Class B6 
	2.25 
	2.25
	2.25

	Class C7
	1.5
	1.5
	1.5

	Unreinforced masonry shear walls
	1.5
	1.5
	1.5

	Light-framed walls sheathed with wood structural panels or diagonal

sheathing
	4 
	2.5
	3

	Other light-framed walls10
	2.5
	2.5
	2.5

	Moment Resisting Frame Systems

	Steel moment frames
	

	Special Moment Frame per 6th Edition SBC2 
	8 
	3
	5.5

	Ordinary Moment Frame per 6th Edition SBC2 
	3.5 
	3.5 
	3.5

	Moment frame, otherwise4 
	3 
	3 
	3

	Reinforced concrete moment frames
	

	Class A8 
	5  
	3
	4.5

	Class B9
	2.5 
	2.5 
	2.5

	Dual Systems (See ASCE 7, Section 12.2.5.1)

	Steel concentrically braced frame (CBF) with steel moment frames (MF)
	

	CBF and Special Moment Frame, per 6th Edition SBC2 
	5
	2.5
	4.5

	CBF and Moment Frame per 1st through 5th Editions SBC2, except V, Inverted V or K Braced Frames
	3.5
	2.5
	3.5

	CBF and Moment Frame per 1st through 5th Editions SBC2, with V, Inverted V or K Braced Frames
	3
	2.5
	3

	Otherwise
	1.5
	1.5
	1.5

	Reinforced concrete shear walls with boundary elements and without coupling beams, in accordance with 780 CMR 1113.5.1.4a, 5th Edition, with reinforced concrete moment frames, Class A8
	6
	2.5
	5

	Ordinary reinforced concrete shear walls, as defined in 8th  Edition SBC, with reinforced concrete moment frames, Class A8
	5.5
	2.5
	4.5

	Notes:

1. Systems of previous editions of the State Building Code that meet the ductility requirements of the 8th Edition of the Code are not included in this table. 

2. SBC refers to 780 CMR Commonwealth of Massachusetts State Building Code.

3. A diagonal brace is one that frames from a beam-to-column connection diagonally to another beam-to-column connection or to a column at its base plate.

4. The seismic resistance of the frame shall be based on its seismic connections being subject to two times the computed forces and moments resulting from seismic load.

5. Class A reinforced masonry shear walls have a minimum total area of reinforcement in the vertical and horizontal direction at least 0.0020 times the gross cross-sectional area of the wall, with a minimum area in each direction at least 0.0007 times the gross cross-sectional area of the wall. Maximum spacing of reinforcing steel bars in grouted cells or bond courses is 6'-0" in one direction and 4'-0" in the other direction, but not more than 1/3 of the length or height of the wall, whichever is less, in each direction. Class A walls satisfy other requirements for reinforced masonry of the base code.

6. Class B reinforced masonry shear walls satisfy all requirements for Class A walls, except that spacing limits for reinforcing steel bars are exceeded.

7. Class C reinforced masonry shear walls satisfy all requirements for reinforced masonry of the base code.

8. Class A reinforced concrete moment frames satisfy requirements of Sections 1113.5.1, 1113.5.1.1, 1113.5.1.2 and 1113.5.1.3 of 780 CMR 5th Edition and Sections 11.12.1.1 and 11.12.1.2 of ACI 318-83 for reinforcing of beam to column joints.

9. Class B reinforced concrete moment frames do not satisfy requirements for Class A reinforced concrete moment frames.

10. Wood siding over horizontal or diagonal boards, plaster on wood or metal lath, and stucco on metal lath may be used to resist in-plane shear, where the walls are anchored to floors and to the floor or roof construction above such that they can transfer the shear between floors and to the foundation. Gypsum sheathing, lath, wall board, drywall, fiberboard and particle board are not permitted to resist in-plane shear unless originally designed in accordance with 780 CMR for that purpose.


101.5.4.2 Add these exceptions to Item 1. 

Exceptions.

1. The International Building Code2009 with Massachusetts Amendments using 50% of prescribed forces when directed here by Sections 807.4.3

2. The International Building Code with Massachusetts Amendments using 

a. 50 % of prescribed forces when directed here by Section 1003.3.1 and when the vertical addition increases the building area less than or equal to 30%.

b. 75% of prescribed forces when directed here by Section 1003.3.1 and when the vertical addition increases the building area more than 30% but less than 50%.

(The committee inserted this amendment to bring forward current practice of a range of reduced seismic level forces versus a single 75% value found in the IEBC. This amendment is an attempt to bring forward specific values that are approximately consistent with what is found in the 6th edition. The committee applied reduced seismic forces to vertical additions Section 1003.3.1 also, which is again consistent with the 6th edition of the code).

101.9 Add subection:

101.9 Cumulative effects of alterations, additions, or changes of occupancy on structural elements. As noted in several sections of this code, evaluation of structural elements shall consider the cumulative effects of alterations, additions, or changes of occupancy since original construction.  Alterations, additions, or changes in occupancy that meet all of the following criteria, are exempt from consideration of cumulative effects on structural elements:

1             Structural work does not involve more than 2% of the total tributary area of horizontal framing members of any existing framed floor or roof.

2.            Structural work does not alter shear walls above the foundation.

3.            Structural work does not alter columns or diagonal braces.

4.            Structural work does not create an opening in any framed floor or roof that has an area more than 2% of the framed floor or roof.

5.            Structural work does not alter any floor or roof diaphragm such that its in-plane shear resistance is reduced by more than 5%.

6.            Structural work does not remove or reconfigure lateral load resisting frames, or foundations supporting them.

(This amendment is intended to carry forward some of the structural triggers from the 7th edition such that non-structural Level 2 work or Level 2 work with only minor structural implications will not trigger a whole-building structural evaluation.  This is consistent with the intent of the proposed amendment 101.5.4.0 which allows for some use of judgment to determine the extent of investigation and evaluation necessary for a given project.  This will also allow some minor interior renovations to proceed without the need to compare the DCR ratio of the current structural elements to the DCR ratio of the elements at the time of original construction. The risk of nibbling is outweighed by the potential cost of not having this amendment)

101.10 Add subsection:
101.10 Masonry Walls.  For alterations to buildings with masonry walls, all masonry walls shall comply with the provisions of Appendix A1 as modified by Massachusetts Amendments, where any of the following conditions exist:

1.   the work area exceeds 50% of the aggregate area of the building, or

2.   an occupancy increase of more than 25% and to a total of 100 or more, or

3.   a change of occupancy to a relative hazard category of 1 or 2 per Table 912.5, or educational occupancies K to 12, or

4.   a Level 2 Alteration, as defined by section 404, to an Occupancy Category IV per ASCE
 (The requirements invoked with this amendment address URM buildings with a goal of remaining consistent with the 6th edition. It will apply to Level 3, and change of occupancy, and invoke mandatory compliance with appendix A1. )

CHAPTER 2 DEFINITIONS 

(The committee sees no need for additional definitions.)

302.3 After the first sentence, add this sentence:
The cumulative effect of the load increase since original construction shall be considered.

(The committee contacted ICC and pointed out that this ‘cumulative effect’ language was found in some sections of the IEBC, but not others, yet it was ICC intent to have the language apply to the code in general. For this reason the committee has amended the code to place the requirement in all appropriate sections. 

As additional commentary on this section, the committee notes that the code permits small percentages (usually 5%) of stress or design load increases without triggering structural analysis. And since stress and load increases since original construction should be accounted for, this may work to the detriment or benefit of the building owner. For example, if the building has unused capacity then the designer can take advantage of the unused capacity plus 5% more if need be. Conversely, if a building that has elements currently in service beyond their capacity, then structural analysis and alterations may be required to bring these elements into compliance.)  

303.3 After the first sentence, add this sentence:
The cumulative effect of the load increase since original construction shall be considered.

303.4  Replace the first occurrence of the word “with” with the word “where”.
 (IEBC typo)

405.1 Add to the end of the first sentence, this phrase:
“and where required by a change of occupancy classification in accordance with section 912.1.1”

(This is not a new requirement.  This amendment is intended to identify a “hidden” trigger for Level 3 work that is already “buried” in section 912.1.1)

606.2 Replace ‘reproofing’ with ‘reroofing’. (IEBC typo)
606.2: Add this as a second sentence to exceptions 1 and 2: 

The cumulative effects since original construction shall be considered.
606.2.1 Replace ‘D, E, or F’ with ‘B, C, D, E, or F’

(To some extent this is consistent with the 7th edition section 3408.9.8 which has requirements for URM walls)

606.3.1 Replace ‘D, E, or F’ with ‘B, C, D, E, or F’ (Parapet bracing may be required by the IEBC only when reroofing is being done. The 7th may require parapet bracing depending on the scope of work, and may require it even if roof work is not in the scope of work. Committee feels that with the IEBC requirement in approximately 30 years (life span of avg. roof) all parapets will be reinforced adequately.)
606.3.1 Add this Exception
Exception. Masonry parapets with a height to thickness ratio of 2.5 or less. The height of the parapet shall be measured from the level of where the unreinforced masonry walls are connected to the roof diaphragm. (Exception carried forward from the 7th edition. Value of 2.5 is used to be consistent with Appendix A1, Table A1-F)
606.3.2 Replace ‘Where roofing….90 mph or in a special wind region, as defined in Section 1609 of the International Building Code’ with ‘Where roofing materials are removed from the entire roof diaphragm of a building or section of a building located where one of the following conditions apply:

1. the basic wind speed is greater than 90 mph and the occupancy category is type III or type IV as defined in Table 1604.5 of the International Building Code 2009 with Massachusetts Amendments, (780 CMR 1604, Table 1604.5).
2. the basic wind speed is greater than or equal to 105 mph

(With this amendment this requirement is triggered when the roof covering is removed in total and when the building is located in a region with wind speeds greater than or equal to 105 mph. This is less stringent than the IEBC requirement because this is a new requirement in MA and the committee suggests that a less stringent requirement is appropriate at this time. The committee feels that this requirement should not be deleted entirely since roof loss has occurred in recent wind events.  Note that the committee did not add a time duration requirement.)
707.4: Add this as a second sentence to exception 1: 
The cumulative effect of the stress increase since original construction shall be considered for the purposes of this exception.

707.5.1 Add subsection:
707.5.1 Irregularities.  Where the alteration results in a structural irregularity as defined in ASCE 7, the lateral load-resisting structural elements shall comply with the structural requirements specified in Section 807.4. (This will trigger at least a minimum check for loads under the basic code.  As currently written, no minimum lateral loads are specified if DCR increases less than 10%.)

807.4.3 At the end of this section add these two sentences:

For the purposes of calculating demand-capacity ratios, the demand shall consider applicable load combinations with design lateral loads or forces in accordance with Sections 1609 and 1613 of the International Building Code 2009 with Massachusetts Amendments (780 CMR 1609 and 1613(.  For purposes of this section, comparisons of demand-capacity ratios and calculation of design lateral loads, forces, and capacities shall account for the cumulative effects of additions and alterations since original construction.

(This is a copy of the last two sentences of section 707.5, which clarifies the calculation of the DCR and the need to check cumulative effects)
907.1 Add this as a second sentence to the exception:
The cumulative effect of the stress increase since original construction shall be considered for the purposes of this exception.
1003.2 To exception 1 add a second sentence as follows:
The cumulative effect of the stress increase since original construction shall be considered.

1003.3.1 Add a second sentence as follows: 
Where the addition increases the building area less than 50%, the evaluation and analysis shall demonstrate compliance with reduced International Building Code 2009 seismic force levels as specified in section 101.5.4.2.

1003.3.3 Replace ‘807.7’ with ‘707.6’ (This is apparently an IEBC section number error.)
1003.3.4 Add subsection:
1003.3.4 Irregularities.  Where the addition results in a structural irregularity as defined in ASCE 7, all lateral load-resisting structural elements shall comply with the International Building Code2009  wind provisions and the reduced International Building Code 2009 level seismic forces as specified in Section 101.5.4.2.  (This will require all elements to meet the lateral force requirements, not just those that see an increase in loads.  The introduction of an irregularity should trigger a check of the entire structure for at least reduced level seismic forces).

1003.4 To exception 1 add a second sentence as follows:
The cumulative effect of the stress increase since original construction shall be considered.
APPENDIX A

CHAPTER A1

A106.2  Add subsection 4 as follows:
4. The values contained in Table A106.2 shall be used as material property values of the existing material listed therein, unless values are specified by other provisions in this chapter, or values are used, based on available historical information for a particular type of masonry construction, prevailing codes, and assessment of existing conditions.

TABLE A106.2 MATERIAL PROPERTY VALUES

	Symbol/

Notation
	Description
	 Maximum Value
	Notes

	f΄m
	See Section A104
	300 psi
	Per section A108.3

	Em
	Elastic Modulus in Compression
	550,000 psi
	Based on f΄m = 1,000 psi

	f΄sp
	See Section A104
	0 psi
	-

	vm
	Masonry with running bond lay-up
	20 psi
	-

	vm
	Masonry, fully grouted, with a lay-up other than running bond
	20 psi
	-

	vm
	Masonry, partially grouted or ungrouted, with a lay-up other than running bond
	10 psi
	-


Table A1-A Replace the value ‘0.067’ with ‘0.033’ and at two locations replace the value ‘0.133’ with ‘.067’. 

(Committee notes that parapets will likely be reinforced per the requirements of this section. So parapets are being addressed by either reroofing or this requirement.)

Table A1-B Replace the value ‘0.13’ with ‘0.067’.     
Table A1-F Replace the value ‘0.13’ with ‘0.067’.     
Table A1-G Replace the value ‘0.13’ with ‘0.067’ and at two locations replace ‘#’ with ‘<’.  (IEBC typo)   
Resource A.  This resource may be used with the approval of the building official.
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