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Proposed IEBC amendment

Premised projects: Two buildings constructed in the 1890s, both are masonry exterior walls and heavy timber construction, formerly used as warehouses. One is in Fitchburg, the other in Fort Point in Boston. There are two scenarios for the rehabilitation: Change of use to a K-12 school with more than 300 students; or to residential lofts.

Both the prescriptive and work area methods were reviewed. For the purposes of this analysis, it is reasonable to presume that all other building upgrades (fire protection, means of egress, use of materials, etc.) will be the same regardless of the method chosen.

The Executive Summary below illustrates the seismic upgrade inequities between the two methods. The Work Area method, in generally, is more restrictive in requiring seismic upgrades than the Prescriptive method, all other things being equal. The executive summary is followed by a proposed change to the Work Area requirements.
Executive Summary

Fitchburg Project

Prescriptive Method

· Change of use to a school is a change of Occupancy Category from II to III, but Exception 2 precludes any required seismic upgrades.

· Change of use to residential is not a change in Occupancy Category, so no seismic upgrades required.

Work Area Method

· Change of use to school is a change in Occupancy Category and a change in relative hazard, so seismic upgrades are required.

· Change of use to residential is a change in relative hazard, so seismic upgrades are required.

Boston Project

Prescriptive Method

· Change of use to a school is a change of Occupancy Category from II to III, and requires seismic upgrades since the Exceptions cannot be taken.

· Change of use to residential is not a change in occupancy category, so no seismic upgrades required.

Work Area Method

· Change of use to school is a change in occupancy category and relative hazard, so seismic upgrades are required. 
· Change of use to residential is a change in relative hazard, so seismic upgrades are required.

Proposed Code Change

To remove this seismic upgrade inequity, the proposed code change is illustrated in red and crossed out. This proposed change would require seismic upgrades only for a change in occupancy category, and would remove the other two conditions (especially the change in Relative Hazard) from the Work Area method. I believe this would result in a more equitable set of requirements for seismic upgrades between the two methods.

 [B] 307.4 Seismic. When a change of occupancy results in a structure being reclassified to a higher occupancy category, the structure shall conform to the seismic requirements for a new structure of the higher occupancy category. Where the existing seismic force-resisting system is a type that can be designated ordinary, values of R, 0 and Cd for the existing seismic force-resisting system shall be those specified by the International Building Code for an ordinary system unless it is demonstrated that the existing system will provide performance equivalent to that of a detailed, intermediate or special system.

Exceptions:

1. Specific seismic detailing requirements of Section 1613 of the International Building Code for a new structure shall not be required to be met where it can be shown that the level of performance and seismic safety is equivalent to that of a new structure. Such analysis shall consider the regularity, over strength, redundancy and ductility of the structure within the context of the existing and retrofit (if any) detailing provided.

2. When a change of use results in a structure being reclassified from Occupancy Category I or II to Occupancy

Category III and the structure is located where the seismic coefficient, SDS, is less than 0.33*, compliance

with the seismic requirements of Section 1613 of the International Building Code is not required.

907.3.1 Compliance with the International Building Code level seismic forces. Where a building or portion thereof is subject to a change of occupancy that results in the building being assigned to a higher occupancy category based on Table 1604.5 of the International Building Code; or where such change of occupancy results in a reclassification of a building to a higher hazard category as shown in Table 912.4; or where a change of a GroupMoccupancy to a Group A, E, I-1, R-1, R-2 or R-4 occupancy with two-thirds or more of the floors involved in Level 3 alteration work, the building shall comply with the requirements for International Building Code level seismic forces as specified in Section 101.5.4.1 for the new occupancy category.
Exceptions:

1. Group M occupancies being changed to Group A, E, I-1, R-1, R-2 or R-4 occupancies for buildings

less than six stories in height and in Seismic Design Category A, B or C.

2. Where approved by the code official, specific detailing provisions required for a new structure are not required to be met where it can be shown that an equivalent level of performance and seismic safety is obtained for the applicable occupancy category based on the provision for reduced International Building Code level seismic forces as specified in Section 101.5.4.2.

3. Where the area of the new occupancy with a higher hazard category is less than or equal to 10 percent of the total building floor area and the new occupancy is not classified as Occupancy Category IV. For the purposes of this exception, buildings occupied by two or more occupancies not included in the same occupancy category, shall be subject to the provisions of Section 1604.5.1 of the International Building Code. The cumulative effect of the area of occupancy changes shall be considered for the purposes of this exception.

4. Unreinforced masonry bearing wall buildings in Occupancy Category III when assigned to Seismic Design Category A or B shall be allowed to be strengthened to meet the requirements of Appendix Chapter A1 of this code [Guidelines for the Seismic Retrofit of Existing Buildings (GSREB)].
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* Staff commentary in blue included below:

In MA the range of SS which is the short period, or .2 second, spectral response acceleration, is 0.17 to .33. The lower values are located near or on the Cape and the islands while the higher values are located primarily in Essex County.  

SDS which is computed from SS will have a range of values, depending on site condition, as calculated below:

.2-second spectral response acceleration from Table 1604.11 8th edition Base Volume

SS = 0.17 to .35



Site coefficients from Table 1613.5.3(1) found in IBC 2009

Fa = 2.18 to 2.5 for soft soil, respectively for SS .35 to .25 or less.
Fa = 1.52 to 1.6 for stiff soil, respectively for SS .35 to .25 or less.  


Fa = 1.2 for very dense soil and soft rock for all MA values of SS
Fa = 1.0 for rock for all MA values of SS
Fa = 0.8 for hard rock for all MA values of SS
SMS = Fa x SS  from equation 16-36 found in IBC 2009  

SMS = 2.5 x .17 = .425 to 2.18 x .35 = .763 for soft soil

SMS = 1.6 x .17 = .272 to 1.52 x .35 = .532 for stiff soil 


SMS = 1.2 x .17 = .204 to 1.2 x .35 = .42 for very dense soil and soft rock

SMS = 1.0 x .17 = .170 to 1.0 x .35 = .35 for rock

SMS = 0.8 x .17 = .136 to 0.8 x .35 = .28 for hard rock 

SDS = 2/3 x SMS  from equation 16-38 found in IBC 2009  

SDS = .28 to .51 for soft soil

SDS = .18 to .354 for stiff soil 


SDS = .14 to .28 for very dense soil and soft rock

SDS = .11 to .23 for rock

SDS = .09 to .19 for hard rock 

Q. For what projects in MA does the 2nd exception to IEBC Section 307.4 not apply?  

A. The exception does not apply where the building is located at a site where SDS is greater than or equal to .33. From the data above the following generalities are made:
· SDS is greater than .33 for many projects in MA that are located on soft soil, but not likely including those located on the Cape or the Islands. 
· SDS is greater than .33 for projects on soft or stiff soil in Essex County. 
· SDS is less than .33 for projects located on very dense soil, soft rock, rock, or hard work, regardless of where it is located. 
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