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	EXECUTIVE SUMMARY



Introduction:  The Psychiatric Hospital at the Los Angeles County USC Medical Center sustained damage on January 17, 1994 as a result of the Northridge Earthquake.   It is an approximately 135,000 square foot building of reinforced concrete shear wall construction.  It was constructed in 1949-50 and opened in 1951.   FEMA's Damage Survey Report #37276 determined that the Hospital was eligible for funding in the total amount of $1,142,000. This amount included $350,000 for structural repair costs. 

It is Subgrantee's position that the California Office of Statewide Health Planning and Development (OSHPD)'s "Policy Intent Notice" (PIN) #3, and the provisions of the California Building Code (CBC), as well as the requirements of Los Angeles County Ordinance # 94-0086 regarding the Upgrade of Indigent Care Facilities constitute "applicable codes or standards” pursuant to the Stafford Act and 44CFR206.226(b), FEMA’s implementing regulations which provide as eligible for Federal assistance: "the cost of repairing, restoring, reconstructing, or replacing a public facility or private nonprofit facility on the basis of the design of such facility as it existed immediately prior to the major disaster and in conformity with current applicable codes, specifications, and standards..."   Their position is the repair of the hospital in conformity with these "applicable codes or standards" require that the building undergo a full seismic upgrade to current code, and that, therefore, under the provisions of the Stafford Act, the cost of this full upgrade is eligible for funding. 

The Subgrantee's consultants developed a full seismic upgrade design proposal which would cost $38 million to construct. Furthermore, because this $38 million cost to fully upgrade the facility exceeds 50% of the $45 million estimated cost to replace the facility, it is Subgrantee's position that they are eligible for funding in the amount of $64 million to demolish and replace the facility.

It is FEMA's determination based on this appeal review that the OSHPD PIN #3 and the Indigent Care Ordinance are not "applicable codes and standards" and that the cost to replace the facility is not an eligible cost. This appeal review did, however, re-analyze the scope of work necessary to repair the building, and re-estimated its cost.  Based on this, FEMA has determined that the Subgrantee is eligible for funding in the total amount of $3.9 million, the amount required to repair the building in a manner consistent with the CBC.  An additional sum for further work for hazard mitigation is also approved, which is described below.

The major focus of FEMA's response to the appeal is (1) the legal review of the OSHPD PIN #3 and the relevant provisions of the CBC to determine whether the PIN and/or the CBC is an "applicable code or standard," applicable to the repair of the earthquake damage sustained by the hospital, as required by the Stafford Act and 44 C.F.R. 206.226(b); and (2) a technical review of the building, the damage, and the proposed repair methodologies, including a review of the implementation of the provisions of both the PIN and the CBC. This includes review of the "capacity loss" analysis as presented by the Subgrantee's engineers in support of their claim as well as a review of the safety concerns raised in their appeal.  

This appeal response analysis has concluded that the Subgrantee's claim that a $38 million upgrade is required by current applicable codes and standards is unfounded.  However, this analysis has found that eligible costs do exceed the $1.1 million authorized  for repairs in the DSR.  FEMA has determined that the eligible repair scope of work should be expanded beyond the simple epoxy grouting of the cracks in the concrete walls and columns to include the removal of the concrete cover on the damaged panel/column elements between the windows (piers) and the installation of additional steel reinforcing for ductility.  This repair scope of work thus includes the upgrading of the damaged piers to current reinforced concrete detailing for ductile design.  The total "hard" costs for this structural work is $1.7 million.  The total eligible repair costs for all damage, including non-structural damage, and all "soft" costs is $3.9 million.

FEMA's goal in this appeal analysis is not to simply find the least costly solution which meets the minimum eligibility criteria.  FEMA shares in the commitment to the goal of repairing this hospital structure to a safe condition consistent with the provisions of the applicable building codes and good engineering practice.  In addition, FEMA has explored the merits of several potential cost-effective seismic upgrade approaches. As a result of this study, a schematic design has been identified which would serve to upgrade the building to a seismic base shear capacity greater than that of current California Building Code requirements for new buildings, for a total sum of $6.8 million, which sum includes the $3.9 million authorized for the repairs cited above.

Congress established the Public Assistance Program in order to provide assistance to communities where damage from a major disaster is so concentrated within local jurisdictions as to make it difficult for the local governments in these communities to provide the services which are needed.  The Federal Assistance broadens the disaster burden so that local governmental services can continue to be provided to the public without the entire burden of a widespread disaster being borne by the affected citizenry alone.  The intentions of the FEMA Public Assistance program is primarily to provide financial assistance for the repair, rather than the replacement of, disaster-damaged facilities so as to help communities get their governmental services back up and running as quickly as possible.  FEMA regulations do, however, provide for allowing the Subgrantee to elect to do an "improved project" to augment the repair, or direct the repair money to other purposes in an "alternate project.”  This allows the Subgrantee the freedom to appraise and direct the Federal grant, together with their own resources as they deem best.  

FEMA is not in the business of rebuilding disaster-damaged structures.  That is the responsibility of the state or local entity that owns the facility.  Instead, FEMA is only authorized, through its discretion, to make contributions to a state or local government for the repair of a facility.  The FEMA Public Assistance Program leaves the ownership, the use, and the freedom to program, design, and construct the repairs to the damaged structures under the control of the Subgrantees themselves.  The responsibility for determining what other work is needed, or desired, as well as meeting the requirements for a local or state building or use permit remain with them as well.  

The Federal legislation which underlies the FEMA program does not guarantee a building. The amounts of funding FEMA ultimately decides to provide is not determined by or dependent upon whether such funding will be sufficient (in the local or state officials’ judgement) to necessarily reopen a facility.  FEMA must, in its proper administration of the Federal grant, define the line between work which is related to the repair of the actual damages and work which is so far divorced from that purpose as to fail to fit within the reasonable definition of disaster relief as set by law yet may be required by a building official for an occupancy permit.

SUMMARY OF FINDINGS:  

1.  FEMA's principal findings of this appeal review:  After reviewing the information presented in this appeal, including a careful review of the damage to the Psychiatric Hospital and the technologies available to repair the structure to a sound condition, FEMA has arrived at the following conclusions.

A.
LEGAL REVIEW

1. 
Policy Intent Notice #3 (the PIN) of the Office of Statewide Health Planning and Development (OSHPD) is not an applicable code or standard in that it is not a "legal State requirement," as provided in 44 C.F.R.206.226(b)(3). The California Building Code, not the PIN, is the legal State requirement applicable to the repair of hospital facilities and the CBC does not contain repair or damage based triggers applicable to the Psychiatric Hospital. The PIN is neither an interpretation nor a clarification of the CBC, it is an amendment. OSHPD, however, is without authority to amend the CBC.

2.
The Los Angeles County Ordinance #94-0086 requiring the upgrade of indigent care facilities is not an applicable code in that it does not "apply uniformly to all similar types of facilities within the jurisdiction of the owner of the facility", as provided in 44 C.F.R.206.226(b)(4). The Ordinance applies to publicly owned hospitals only; privately owned facilities are excluded. Since this ordinance does not meet the threshold requirements of the Stafford Act and its implementing regulations, funding based on this ordinance would be contrary to the intent of the Stafford Act.

3. 
The Psychiatric Hospital is not an essential facility in that it is not "necessary for emergency operations subsequent to a natural disaster", as defined in both the UBC and the CBC. Any triggers contained in those codes for essential facilities do not apply to this building.

4. 
As a result of the foregoing determinations, any eligible seismic upgrade work would be determined by the triggers established in the FEMA/OES Memorandum of Understanding (MOU) for non-essential facilities.  A partial or full upgrade would be eligible for funding depending on whether the cost to perform disaster-related structural repairs exceeded either the 10% or 50% triggers of the MOU.

B.
TECHNICAL REVIEW

1.
The Psychiatric Hospital was not heavily damaged by the earthquake, and repairs which more than restore the building to its pre-disaster capacity can be completed for less than the 10% trigger in the FEMA/OES MOU.
  FEMA's analysis of the lateral capacity of the existing building shows that it is quite substantial, even when compared to today's code required force levels.  (Details of this analysis have been provided in Chapter 4.)

2.
The damage to the pier elements (combined 8" thick panel/column elements between the windows) that has been observed was the result of specific local strength and stiffness incompatibilities (short piers), rather than the degradation of the building's lateral resisting system overall.  (For example, the piers with the widest cracks were located immediately above a deep beam over the lobby, a condition which does not exist anywhere else in the building.)  This damage can be addressed within the scope of work provided by this appeal, such that it will improve this condition in a future earthquake.  

3.
FEMA finds that there is no evidence of any significant or measurable loss of ultimate story shear capacity as a result of the Northridge Earthquake.  Thus, even if the OSHPD PIN #3 trigger provisions were in fact a part of the California Building Code, those triggers, which are based on loss of lateral capacity, would not be met by the damage to the building and upgrading would not be required.

4.
The analysis of capacity loss based on the horizontal measurement of crack width was calculated using formula 25-6 in section 2625(h)3A of the CBC.  This equation was derived from the laboratory testing of reinforced concrete elements pushed to a fully cracked state, and it provides the nominal ultimate capacity of slender walls and beams at their fully cracked large deformation condition.  It is  scientifically incorrect to assess loss of capacity due to cracking of concrete by modification of the input data calculated by this equation on a given project based on visual inspection of cracks.

5.
The elimination of the contribution of the concrete in a shear capacity analysis for all areas where the crack width exceeds 6/1000 of an inch as stipulated by OSHPD has been found by FEMA to bear no relationship to loss of ultimate capacity shown by engineering research.

6.
The reduction of stiffness which accompanies the propagation of fine cracks in reinforced concrete does not itself represent any loss of capacity.  Lateral capacity is composed of both strength and energy dissipation.  In the case of the Psychiatric Hospital, the damage inspection provided no evidence that any strength had been lost.  The amount of energy dissipation capacity which may have been lost as a component of total capacity is both not possible to quantifiable and extremely small when compared with the total energy dissipation capacity across an entire floor.

7.
FEMA, under this appeal review, has established that the building can be repaired to a condition better than its pre-earthquake structural design by (1) pressure grouting of the cracks throughout the building (epoxy or cement grout, where appropriate), and (2) repair of the piers with diagonal cracks by removing the concrete to below the steel reinforcement, the adding of new steel, and the pouring of new concrete to a dimension 3" greater than the existing dimensions.

C.
HAZARD MITIGATION REVIEW

1.
FEMA has concluded that a seismic upgrade schematic design, based on the strengthening of the pier elements between the windows, as well as adding reinforcing steel to make them ductile, would serve to upgrade the building to a level greater than the base shear requirements of the 1992 CBC for non-essential medical buildings. (I=1.15).  This design would also place current code level ductile detailing in those elements where it is most needed: the short piers between the windows.  Calculations of the total capacity of the building after the hazard mitigation work, using a simple code based linear elastic analysis, indicates that the capacity achieved is equivalent to current code design using an Rw factor of 3.2.  

2.
The conceptual hazard mitigation seismic upgrade scheme evaluated and cost-estimated in this appeal response consists of enlarging and adding ductile detailing to a total of 119 pier/column elements.  An element is the complete column/wall panel element extending from floor to ceiling.  The vertical reinforcing extends through the floors with lap joints to provide continuity.  The concrete is poured in place (not shotcrete).  While the details of this scheme may vary in a final design, the pricing has been based on the full cost of what is required to execute a seismic upgrade installation of this type.

2.
Repair and Seismic Upgrade Cost Estimates:

This appeal analysis has included a thorough and detailed preparation of a cost estimate by an outside consultant.  The details of this cost estimate are provided in chapter 5 below.
A.
Cost estimate for Repairs:



("Hard" costs for structural work only:      $1,702,573)

1. Total hard & soft costs for repair of damage directly due to shaking
$3,120,092

2. Total for repair of water damage

$533,870

3. Total for ADA compliance (from DSR #37276-not under appeal)
$255,000
GRAND TOTAL FOR REPAIRS

$3,908,962

B.
Cost estimate for Seismic Upgrade:
Additional cost for seismic upgrade (based on upgrade of 119 piers)
$2,910,942
C.
GRAND TOTAL FOR REPAIRS PLUS UPGRADE (A+B)
$6,819,904

3.
FEMA Funding Eligibility Determination

1.
FEMA has determined that 100% of the Total for Repairs of (rounded) $3,910,000 is eligible. 

2.
FEMA will provide discretionary hazard mitigation funding of (rounded) $2,910,000 towards the seismic lateral force strengthening of the structure, based on the scheme outlined herein. 

3.
The total eligible costs are (rounded) $6,820,000.
4.
The total 90% Federal Share is (rounded) $6,140,000.
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A.
GENERAL DESCRIPTION OF THE BUILDINGS
A1.  The Building and its site:  The Psychiatric Hospital is a part of a campus of 128 buildings, with a total of 3.15 million square feet of floor space, covering a 72 acre site on the east side of the downtown area of Los Angeles.  Four of these 128 buildings provide the space for in-patient services.  These four are (1) General Hospital, with 1,370 beds in 1.4 million square feet, (2) Women's Hospital, with 375 beds, (3) Pediatrics Pavilion, with 166 beds, and (4) the Psychiatric Hospital, with 134 beds.  The complex is claimed to be the largest hospital complex in the world.

The General Hospital Building was constructed in 1933.  It consists of a steel frame clad in reinforced concrete.  The three others, Women's, Pediatrics, and Psychiatric, were all constructed circa 1950 of reinforced concrete frame and shear wall construction.  The Psychiatric Hospital is an approximately 135,000 square foot building constructed in 1949-50 and opened in 1951.

A2.  Construction characteristics of the building:  The Psychiatric Hospital, (and the adjacent Pediatrics Pavilion, also currently under appeal), were designed by Adrian Wilson, of Paul R. Williams, Architects, and Brandow and Johnston, Engineers.
  The structural systems of both buildings are of reinforced concrete, with square columns, shear walls, and floor slabs on a one-way system of beams.  The lateral resisting systems of both buildings consist of shear walls and exterior piers and spandrels.  

The shear wall design of the Psychiatric Hospital consists mostly of a system of deep spandrel beams and wide panels between the windows extending over the entire width of the principle facades.  In every case, each of these panels was engaged with a load bearing column so as to form a “T” in plan.   In contrast with the sides of the building, solid shear walls extend across the narrow dimension of each projecting wing from ground level to the roof.

A3.  The structural damage to the facility:  The ​structural damage to the Psychiatric Hospital from the earthquake consists of visible cracks in the exposed reinforced concrete of the exterior facades.  The cracks which are most clearly directly attributable to earthquake forces consist mainly of diagonal tension cracks in the narrow 8" thick panels located between the windows and near the base of some of the shear walls.  In some of these panels, the cracks were observed to extend into and through the columns which, together with the panels, form piers.  As reported in the survey produced for the Subgrantee by KPFF Engineers, most of these cracks were less than 1/16th of an inch, and very few were larger than 5/16 of an inch.  (The elevation drawings of the KPFF crack survey, used as an underlayment to illustrate the FEMA repair/upgrade elements, are in this report.)  

Both buildings had cracking to a minor degree in the broad shear walls near the central core in the Pediatrics Building, on the north ends of both buildings and in the south ends of the east and west wings of the Psychiatric Building.  This cracking consisted of both diagonal and horizontal cracks, but rarely of a width greater than 6/1000"to 1/16".  There were few cracks to be found on interior structural elements, including floor slabs, interior shear walls, or interior columns or beams.  Some hairline cracks (6/1000"-1/16") were found in the stairways, particularly the central staircase behind the elevators.

The structural damage in the Psychiatric Hospital was concentrated on the lower floors of the Main east-west wing.  There is no evidence of any significant structural damage in the three north-south wings, nor is there any damage of any consequence on the exterior walls in the north-south direction. 

In both the Psychiatric Hospital, and in the adjacent Pediatrics Pavilion, the damage is observed to be concentrated in the panels between the windows which indicates that the cause may have more to do with strength and stiffness transitions, than with overall lack of capacity in the building.  The strength and deformation analysis done as part of the appeal response confirms this observation.  Both the conceptual repair and upgrade schematic designs developed by FEMA for this appeal response were influenced by this observation, as will be explained below.

IT IS IMPORTANT TO NOTE that the visual survey of cracks produced by KPFF Engineers, used in this appeal response, makes no attempt to distinguish between earthquake induced cracks and cracks which may have pre-existed the earthquake; and, because of the working of the building during the earthquake, re-propagated through the paint film.  A definitive identification of cracks resulting from the most recent earthquake from pre-existing cracks is impossible.   It is also important to note that no concrete structure is ever free of cracks, and that any assumption that this or other buildings were without cracks prior to the earthquake is indefensible. 

Although the buildings had been subject to earthquake shaking in prior earthquakes, no report on the level of damage following these earlier events has been found.  Other recent disasters which may have affected the building are:  (1) The Sylmar Earthquake of 1971, and (2)  The Whittier Narrows Earthquake of 1987.  It is difficult to distinguish between earlier cracks which had been repainted and cracks which were newly caused by Northridge Earthquake.  (No attempt has been made to distinguish between new or old cracks in the damage description utilized for the DSR and this appeal response, even though there was evidence that many cracks had been patched and painted before being re-opened by the Northridge Earthquake.  The repairs which have been deemed to be eligible for FEMA funding include the repair of all cracks capable of being repaired with pressure grout injection.)

In this appeal response, the analysis of the building is focused on the effort to (1) understand what building behavior best explains the cracking pattern observed, (2) identify those cracks which constitute evidence of significant structural damage versus those which have little or no affect on future structural performance, and (3) identify those cracks which can be repaired by either cement or epoxy grouting or injection, and those cracks where further work of a corrective or upgrade nature is required to correct structural damage or overcome deficiencies which the earthquake revealed.

A4.  The architectural damage:  The non-structural damage in general was limited to (1) minor plaster cracks mainly along wall to ceiling edges, and off of door frame corners; (2) suspended ceiling damage; and (3) damage to the elevators from the shaking of the counterweights.  In the Psychiatric Hospital, a broken water pipe under the rooftop water tanks caused extensive water damage on the three upper floors of the Main Wing when the water leaked through the roof into the building.

(A detailed description of the building and tabulation of the damage is located in Chapter 4.)

B.
FEMA ACTION
B1.  The Damage Survey Report: FEMA DSR #37276:  The first draft of DSR #37276, supplemental to DSR #03484, was written for $64,183,094 to cover the cost of demolishing and replacing the building. This figure was reduced to $1,142,000 during the FEMA review, when it was determined that the OSHPD PIN #3 did not meet the FEMA criteria as an applicable "code or standard."


Building Inspection Date:
October 26, 1994


A & E Inspectors:

Ben Prewitt, FEMA

Michael Schieberl, OES


FEMA Reviewer: 

Benjamin P. Shook


Local Representative:

Al Tizani, (213) 974-1771

B2.  Architecture and Engineering Reports:  Under the terms of the Memorandum of Understanding "Expediting Infrastructure Grants (DR-1008-CA)." dated March 3, 1994 (MOU) entered into between OES and FEMA following the Northridge Earthquake, FEMA and OES established procedures for the preparation of Architecture and Engineering (A&E) Reports for buildings which were subjected to structural damage.  This process displaced the normal writing of a DSR for repairs with that of writing one to cover the cost of a building assessment prior to the preparation of a DSR for the actual repairs.  The A&E DSR provides funds for the Subgrantee to engage their own consulting architecture and engineering team to survey the damages and recommend repairs (and seismic upgrading where required by applicable codes, as that term is defined in the Stafford Act and implementing regulations).

Because this building was identified as having suffered structural damage, an A&E DSR for it was approved.   The A&E report and a supplement entitled Earthquake Recovery Project LAX+USC Medical Center A/E Evaluation Report, Psychiatric Hospital was prepared for the Subgrantee by HOK+LBL Architects, and KPFF Structural Engineers.

The Subgrantee’s A&E report reaches the conclusion that the building had sustained a loss of 12.3% of lateral capacity on level 2 and 13.7% on level 3 based on the requirements of the Office of Statewide Health Planning and Development (OSHPD) Policy Intent Notice (PIN) #3, issued on July 8, 1994, as well as the method of capacity loss analysis prescribed by OSHPD.  The Report also concluded that the cost to repair the building, including code triggered upgrades, would exceed 50% of the cost to replace it.  Based on this finding, and on the FEMA regulation which provides that buildings with damage repair costs greater than 50% of their replacement cost are eligible for replacement funding, the Subgrantee has requested funding for the entire cost of replacing the building.

D.
FIRST APPEAL
A first level appeal, including Volumes I & II, was delivered by OES to FEMA on May 2, 1995.  Volume III was delivered on June 2, 1995.  The Subgrantee's appeal was prepared in the form of a legal brief prepared for De Witt W. Clinton, County Counsel, signed by Karen A Lichtenberg, Principal Deputy County Counsel.  

The Subgrantee's claim is for the entire $64 million to demolish and replace the building.  The total cost of $64 million is arrived at in their claim through a series of steps:

(1)
Step one: the Subgrantee's engineer's use of OSHPD mandated analysis methodology shows an over 10% lateral capacity loss in two floors of the building (a number contrary to even their earlier estimates).

(2)
Step two: following the terms set by the OSHPD PIN #3, an over 10% lateral capacity loss requires a complete seismic upgrade to current code.

(3)
Step three: the upgrade, in their opinion, based on OSHPD criteria, must include a completely new lateral reinforcing concrete "jacket" around the entire building with no reliance for lateral resistance on the existing structure.

(4)
Step four: since the $38 million cost of this elaborate system exceeds the 50% threshold in FEMA's regulations for a building to be replaced, rather than repaired, the entire $64 million cost of replacing the building, including demolition and all soft costs, is eligible.

All of these claims have been reviewed by FEMA and are addressed in the Legal and Technical chapters which follow.

	CHAPTER 2

LEGAL REVIEW 



Pursuant to section 406 of the Stafford Act and regulations adopted pursuant thereto, FEMA may reimburse a State or local government for the repair, restoration, reconstruction or replacement of a facility on the basis of the design of such facility as it existed immediately prior to the disaster and in conformity with "applicable codes and standards."  To the extent codes and standards change the pre-disaster construction of a facility; i.e., require code triggered upgrades, FEMA may fund the upgrades if, at a minimum, they comply with the five criteria established in 44 CFR 206.226(b).

LAC+USC maintains that Policy Intent Notice #3 (PIN) of the Office of Statewide Health Planning and Development (OSHPD) and the Los Angeles County Ordinance Requiring the Upgrade of Indigent Care Facilities are "applicable codes and standards"  It is FEMA's determination, however, that they do no constitute "applicable codes and standards" and that eligible costs for the repair of the Psychiatric Hospital will be determined on the basis of the provisions of the FEMA/OES Memorandum of Understanding, "Expediting Infrastructure Grants (DR-1008-CA) dated March 3, 1994 (MOU).

Part A of this Chapter contains FEMA's legal review and analysis of the PIN.  Part B contains the legal review and analysis of the Indigent Care Ordinance.  Part C addresses the various issues that have arisen as a result of the application of the MOU to the Psychiatric Hospital.

Notwithstanding FEMA's determination that the PIN is not an "applicable code," LAC+USC maintains that the Psychiatric Hospital must, nonetheless, comply with the upgrade requirements of the OSHPD, the building official.  It is LAC+USC’s position that FEMA is required, at a minimum, to fund that work which is required to enable it to again function as an acute care psychiatric hospital.  Without the Certificate of Occupancy, it will not be able to obtain a license to operate.

Public Assistance funding under Section 406 of the Stafford Act is a discretionary spending program.  The question of whether FEMA funds repairs requiring a complete seismic upgrade cannot,  be within the sole discretion of a University or OSHPD building official.  This is particularly so when FEMA is charged with protecting the public fisc and the official setting the building standards is an employee of the Subgrantee.  It would be unreasonable for FEMA to delegate its responsibility for administering the Federal disaster assistance programs and related expenditures to the very parties that are the recipients of federal disaster assistance funds.

Only FEMA is authorized to interpret and implement the Stafford Act and regulations issued pursuant thereto.  Accordingly, only FEMA has the authority to determine which repairs (code mandated or otherwise) it will fund.  The Stafford Act and applicable regulations cannot be read or interpreted as authorizing State Officials or agencies to determine the amount of Federal disaster assistance funds FEMA must contribute to a project.

The determination by FEMA of the scope or extent of work eligible for Federal disaster assistance is entirely separate from the determination by the State of OSHPD of appropriate and reasonable repair or upgrade requirements which may be imposed on facilities subject to its jurisdiction.

Reimbursement of costs required to obtain a Certificate of Occupancy is not mandated by the Stafford Act.  Accordingly, such costs need not be funded under Section 406 of the Stafford Act.

A.
POLICY INTENT NOTICE (PIN) #3 DOES NOT CONSTITUTE AN "APPLICABLE CODE, SPECIFICATION OR STANDARD" FOR THE PURPOSE OF DETERMINING ELIGIBILITY OF WORK FOR FEDERAL DISASTER ASSISTANCE FUNDING 

1.
Background

The California Building Code (CBC) is the building code which governs the repair of damaged hospitals. The Office of Statewide Health Planning and Development (OSHPD) is the agency that licenses hospitals and skilled nursing facilities in California.  As part of the licensing process, OSHPD regulates the design and construction of hospital facilities.

In the aftermath of the Northridge Earthquake, OSHPD issued its "Policy on Repairing Hospitals and Skilled Nursing Facilities Damaged by Northridge Earthquake", by memorandum dated March 22, 1994.  This policy statement was formally issued by OSHPD as Policy Intent Notice No. 3, dated July 8, 1994 (the PIN).  The PIN states that it is applicable to hospitals and skilled nursing facilities damaged by earthquakes, in general.

LAC+USC's funding request of $64 million for the estimated costs of demolishing and replacing the Psychiatric Hospital (Facility) is based on its claim that earthquake-related damage triggers a "repair" threshold established by OSHPD in its PIN, which results in the need to seismically upgrade the building to meet design and load-carrying capacities applicable to the construction of new buildings.  It is LAC+USC's position that  "PIN No. 3 and the 1992 CBC contain the identical `repair trigger' for structural repair made necessary by earthquake damage" (LAC+USC's brief, p. 46). It is also LAC+USC's position, as well as OSHPD's, that the PIN was issued for the purpose of clarifying and interpreting certain sections of the CBC.

It is FEMA's position that the characterization by LAC+USC and OSHPD of the PIN as a clarification and interpretation of certain CBC provisions is without any legal or technical basis.
  Rather, the CBC is the applicable code, and the CBC itself does not contain earthquake-related upgrade triggers - based on thresholds that are based on either the amount or degree of damage sustained as a result of the earthquake (damage triggers) or the cost or extent of the repairs required to address that damage (repair triggers) - applicable to hospital buildings designed before March 7, 1973 (when specialized hospital building regulations took effect).  Accordingly, in the absence of earthquake damage or repair triggers in the CBC, the attempt by OSHPD to impose such triggers through adoption of  the PIN substantively changes the CBC, as written.  As such, the PIN is appropriately characterized as an amendment to the CBC, not merely an interpretation or clarification. OSHPD, however, does not have the authority to amend the CBC.

2. 
APPLICABLE FEDERAL LAW
The  determination by FEMA of the eligibility of costs associated with upgrade work imposed by a "code or standard" such as the PIN is based on FEMA's interpretation and application of applicable Federal law and implementing regulations. 

The following is a summary of the applicable Federal law:

THE STAFFORD ACT AND THE FEDERAL CODE OF REGULATIONS
Section 406(a) of the Stafford Act provides that the President may make contributions to state or local governments and to owners or operators of certain private nonprofit facilities for the repair, restoration, reconstruction, or replacement of facilities which are damaged or destroyed by a major disaster and for associated expenses incurred by the recipient of such assistance.  Section 406(e)(1) states that:
“the cost of repairing, restoring, reconstructing, or replacing a public facility as it existed immediately prior to the major disaster and in conformity with current applicable codes, specifications, and standards . . . shall, at a minimum, be treated as the net eligible cost of such repair, restoration, reconstruction, or replacement (emphasis added).”

Section 206.226 of Title 44 of the Code of Federal Regulations (CFR), "Restoration of Damaged Facilities", is the regulation adopted by FEMA to implement the portion of the Stafford Act cited above.  In regards to the applicability of codes and standards, the regulation states as follows:
“Work to restore eligible facilities on the basis of the design of such facilities as they existed immediately prior to the disaster and in conformity with the following is eligible...

(b) 
Standards.  For the cost of Federal, State, and local repair or replacement standards which change the predisaster construction of facility to be eligible, the standards must:

(1)  
Apply to the type of repair or restoration required; 

(2)  
Be appropriate to the predisaster use of the facility;

 
(3)  
Be in writing and formally adopted by the applicant prior to project approval or be a legal Federal or State requirement applicable to the type of restoration;

(4)  
Apply uniformly to all similar types of facilities within the jurisdiction of owner of the facility; and

(5)  
For any standard in effect at the time of a disaster, it must have been enforced during the time it was in effect.”

The PIN requires that facilities that meet the thresholds established in the PIN be seismically upgraded.  As such, the PIN changes the pre-disaster construction of a facility, as opposed to merely restoring it to its pre-disaster condition. Accordingly, FEMA is required, at a minimum, to determine whether the PIN satisfies the five criteria set forth in 44 CFR 206.226(b) and, thus, whether work performed  to comply with OSHPD's interpretation of the CBC is eligible for FEMA funding as a code-imposed upgrade, pursuant to section 406(a) of the Stafford Act. It is FEMA's determination that the PIN does not satisfy the third, fourth or fifth criteria of the regulation. For technical reasons, which reasons are discussed in Chapter 4, it is also FEMA's determination that the PIN does not satisfy the first criteria.  

3.
THE CBC, NOT THE PIN, IS THE LEGAL STATE REQUIREMENT APPLICABLE TO THE REPAIR OF HOSPITAL FACILITIES.  THE CBC, HOWEVER, DOES NOT CONTAIN REPAIR OR DAMAGE BASED THRESHOLDS WHICH WOULD TRIGGER THE SEISMIC UPGRADE OF THE PSYCHIATRIC PAVILION

FEMA, LAC+USC and OSHPD agree that the CBC is the applicable code or "legal State requirement" applicable to the repair of the Facility. With respect to the repair of hospitals constructed prior to 1973, however, the CBC does not contain earthquake damage-based  or repair-based thresholds which trigger seismic upgrade requirements.  It is silent with respect to the nature and extent of upgrading work, if any, required as a result of earthquake damage.

Prior to analyzing  the PIN to determine whether it is an interpretation or clarification of the CBC, or whether it is an amendment to the CBC, it is first necessary to examine the CBC to see whether it does in fact contain earthquake-related upgrade triggers.

 
THE APPLICABLE BUILDING CODE
CBC Section 2331 and 2341(a)(2)-(4)

Section 2331 contains the relevant definitions. 

Section 2341(a)-(c) of the CBC is the section that addresses alterations, additions or repairs to existing buildings or structures. 

Section 2341(a)(1)-(4) applies to existing hospital buildings and skilled nursing facilities:  

Section 2341(a)(1)  applies to post-1973 structures, i.e., existing buildings approved for construction after March 7, 1973; while section 2341(a)(2)-(4) apply to pre-1973 structures. 

Only section 2341(a)(1) references the terms "earthquake damage" or "structural repairs." On the other hand sections 2341(a)(2)-(4), the sections that apply to the facility, do not,  either explicitly or by reference to other CBC sections, address  earthquake damage or structural repair work to pre-1973 buildings. 

In pertinent part, Sections 2341(a)(2)-(4) provide as follows:

2.  Incidental structural alterations or additions to pre-1973 buildings.  The existing structural elements affected by the alteration or addition shall conform or shall be made to conform to the vertical load requirements of these regulations.  Incidental structural alterations or additions will be permitted provided the additions meet these regulations using the importance factor, I, equal to 1.0.    

3.  Minor structural alterations or additions to pre-1973 buildings.  Minor structural alterations or additions will be permitted provided they meet these regulations using an importance factor, I, equal to 1.0.  Further, the structural engineer shall state in writing that the existing building, as modified, is in reasonable conformity with or will be made to conform with these regulations using as importance factor, I, equal to 0.75.

4.  Major structural alterations or additions to pre-1973 buildings.  Major structural alterations or additions will be permitted provided the entire building, as modified, including the structural alterations or additions, conforms to these regulations using an importance factor, I, equal to 1.5
The terms incidental, minor and major structural alterations or additions are defined in CBC Section 2331 as follows:

INCIDENTAL STRUCTURAL ALTERATIONS OR ADDITIONS are alterations or additions which would not reduce the story lateral shear force-resisting capacity by more than 5 percent or increase the story shear by more than 5 percent in any existing story.

MINOR STRUCTURAL ALTERATIONS OR ADDITIONS are alterations or additions of greater extent than incidental structural alterations or additions which would not reduce the story shear lateral-force-resisting capacity by more than 10 percent or increase the base shear by more than 10 percent.

MAJOR STRUCTURAL ALTERATIONS OR ADDITIONS are those alterations or additions of greater extent than minor structural alterations or additions.
Sections 2341(a)(2)-(4)  address alterations and additions. They do not explicitly address repairs.  The underlying premise of LAC+USC's argument, however, is that "structural repairs" are implicitly addressed in that they are a subset of alterations.

The terms alteration and structural repairs are defined in CBC Section 2331 as follows:

ALTERATION means any change in an existing building which does not increase and may decrease the floor or roof area or the volume of closed space. 

STRUCTURAL REPAIRS mean any changes affecting existing or requiring new structural elements primarily intended to correct the effects of deterioration or impending or actual failure, regardless of cause. 

LAC+USC argues that because structural repairs may constitute a "change in an existing building" (which, technically speaking, FEMA does not dispute) they should be considered a subset of alterations as that term is used in the relevant provisions of the CBC.  (LAC+USC Brief, p.39).  Consequently,  whenever the independently and separately defined term "alteration" is used in sections 2341(a)(2)-(4) it should  be implicitly understood to also include the independently and separately defined term "structural repairs". 

As support for its position, LAC+USC cites to section 2341(a)(1). That section, which applies to post-1973 buildings, states, in pertinent part, as follows (emphasis added):

Structural alterations or additions to approved existing buildings. Structural alterations or additions may be made to approved buildings provided the entire building, as modified, including the structural alterations or additions, conforms to these regulations.

Exceptions. 1. Where the existing approved building was designed in accordance with the provisions of previous hospital regulations in effect after March 7, 1973...Where provisions of these regulations would indicate a structural deficiency if the alterations or additions were designed under the original provisions, the requirements of these regulations shall be applied to those deficiencies when the increase in story shear exceeds 5 per cent...

3. Structural repairs other than for earthquake damage may be made in any manner proposed by the applicant which will restore the load carrying capacities of affected structural elements...Where earthquake damage is the result of design deficiencies based on previous hospital regulations in effect after March 7, 1973, repairs shall be based on these regulations where practicable....
LAC+USC's argument is that were structural repairs not a subset of alterations there would be no need for subsection (a)(1) to reference structural repairs in the exceptions. In fact, subsection (a)(1), (which only addresses damage to post-1973 buildings) contains the only reference in section 2341(a) to structural repairs or to repairs generally. (LAC+USC's brief, p.39).  Notwithstanding,  LAC+USC argues by extension that the explicit inclusion of the term "structural repair" in the exceptions to 2341(a)(1) requires the term's implicit inclusion in 2341(a)(2)-(4).  This, in turn, supports the claimed interpretation of LAC+USC that section 2341(a)(2)-(4) contains repair triggers,  (LAC+USC Brief, p.50). It also supports their inclusion of the term into the provisions of the PIN.

It is significant, however, that not even the reference to structural repairs in section 2341(a)(1) contains mandatory upgrade requirements. Rather, the provision (as well as the definition of structural repairs in section 2331) makes explicit reference to the restorative nature of repair work; that is, it will restore the capacity to the level it was at prior to the earthquake. In contrast, the definitions of alterations contained in sections 2331 and the substantive provisions of 2341(a)(2)-(4) make explicit reference to the change in capacity that will occur as a result of the alteration itself  which, in turn, will require work to upgrade the affected elements or facility.

Were the CBC consistent with LAC+USC's argument, each and every reference to alterations would necessarily be understood to include structural repairs; alterations and repairs would not be expressed in tandem. The CBC, however, is replete with references to additions, alterations and repairs. Even within the same provision alterations and repairs are expressed in tandem, but thereafter followed by the exclusion of one or the other. For example (emphasis added):

Section 104 (a), which addresses the repair of buildings (both pre- and post-1973) generally, reads as follows: 

Buildings and structures to which additions, alterations or repairs, are made shall comply...
Section 104(b), "Additions, Alterations or Repairs,"  provides:

Additions, alterations or repairs may be made to any building or structure without requiring the existing building or structure to comply with all the requirements of this code, provided the addition, alteration or repair conforms to that required for a new building or structure. Additions or alterations shall not be made to an existing building or structure which will cause the existing building or structure to be in violation of any of the provisions of this code nor shall such additions or alterations cause the existing building or structure to become unsafe...

Alterations or repairs to an existing building or structure which are nonstructural...  
There is, furthermore, no legal support for LAC+USC's argument. In fact, the rules of statutory construction support a conclusion totally opposite  to that drawn by LAC+USC.  When the California Building Standards Commission (CBSC),  the appropriate legislative body, uses a word in one part and not in another the omission evidences the intention that the word apply where expressly included, and not apply where it has been omitted.

It is a settled principle of statutory construction when determining legislative intent (and the rules of statutory construction apply equally to the regulatory process) that every word and phrase in a statute should be deemed significant and not rendered surplusage. Consistent with this settled principle is the axiom that when the Legislature has used a term in one place and omitted it in another, the term should not be inferred where it has been excluded, People v. Bartlett, 276 Cal.Rptr. 460, 464 (Cal.App.2 Dist.1990); Miller v. Carson, 768 F.Supp. 1331, 1335 (N.D.Cal.1991); Pasadena Police Officers v. Pasadena, 273 Cal.Rptr. 584, 590 (1990). 

In the case of People v. Bartlett, the accused was found guilty of transporting ordinary cocaine.  A provision of the Penal Code restricted the ability of the court to grant probation in certain situations. Subdivision (b)(1) of the Penal Code restricted the court where the defendant had been convicted of "selling" ordinary cocaine, while subdivision (b)(2) restricted the court where there had been a conviction for the "transporting for sale of crack cocaine."  It was argued that transporting was a subset of selling and the sentencing options of the defendant should be restricted. In support, it was argued that the term transporting as used in subdivision (b)(2) should be read into subdivision (b)(1).  The court held, however, that "had the Legislature intended to include "transporting" in subdivision (b)(1), it could have done so, as it did in subdivision (b)(6)... Under such circumstances, the mention of "transporting" in subdivision (b)(6) and its omission in subdivision (b)(1) implies an intent to exclude." 

Similarly, it must be presumed that when the CBSC uses the word "repair," the word is not superfluous.  And, when it does not use the word in one section while it has been used in another, the omission is intentional. Such an omission clearly supports the conclusion that when the CBSC intended to include "structural repairs" it did so explicitly, not implicitly. Had the CBSC intended that structural repairs or earthquake damage should trigger the upgrades applicable to alterations to pre-1973 buildings, it would have done so by using those terms in 2341(a)(2)-(4) (At times LAC+USC appears to be taking the position that not only structural repairs, but also earthquake damage, is a subset of alterations, See LAC+USC's Brief, p.39).  Under the circumstances, the inclusion of  the term repairs (or structural repairs)  in section 104, and again in sections 2331 and 2341(a)(1), together with the  absence of these terms in sections 2341(a)(2)-(4), implies an intent that they be excluded from those sections. Clearly, it was not intended by the CBSC that repair work be understood to be a subset of alterations as the term is used in sections 2341(a)(2)-(4)  such that those sections should be deemed to contain repair triggers. Accordingly, there are no earthquake-related upgrade triggers, either repair or damage based, that would trigger the seismic upgrade of the facility.

4.
THE PIN IS NEITHER AN INTERPRETATION NOR A CLARIFICATION OF THE CBC; IT IS AN AMENDMENT

POLICY INTENT NOTICE NO.3 (PIN)
As noted above, OSHPD first issued its interpretation of the requirements of the CBC by memorandum dated March 22, 1994, and issued its more formal policy statement, the  PIN, on July 22, 1994. In pertinent part, the PIN provides as follows (emphasis added):

a. 
All structural repairs shall be made to conform to vertical load requirements of 1992 California Building Code (1992 CBC).

b. 
Where lateral load resisting capacity of the building at any level is reduced by 5 percent or less due to earthquake damage, the repairs may be made with the same construction as before, subject to structural detailing requirements of 1992 CBC.

c.  
Where lateral load resisting capacity of the building at any level is reduced by more than 5 percent but less than 10 percent due to earthquake damage, the repairs shall be made in accordance with Section 2341(a)3 of 1992 CBC.  The repaired/reconstructed structural elements shall meet structural requirements using an importance factor of I=1.0.  The building after repairs shall be in reasonable compliance with 1992 CBC using an importance factor, I, equal to 0.75. 

d.  
Where lateral load resisting capacity of the building at any level is reduced by more than 10 percent due to earthquake damage, the repairs shall be made such that the primary structural system and the seismic bracing of other components and systems shall conform to the 1992 CBC.

It is the position of LAC+USC that the PIN was issued for the purpose of clarifying and interpreting triggers contained in the CBC. There are, however, as previously discussed, no earthquake-related upgrade triggers, either express or implied, in the CBC. Consequently, there are no provisions in the CBC that require the "interpretation" or "clarification" proffered by the PIN. 

Notwithstanding, it is LAC+USC's position that the PIN "restate[s] without change the substance of CBC Sections 2331 and 2341(a)2,3, and 4 [and that] in language identical to the CBC, the definitions of section 2331 are combined with the repair standards of 2341."  (LAC+USC's Brief, p.51).  The PIN, however, does not "restate without change" the provisions of the CBC.  Nor do the CBC and the PIN contain, as claimed, the "identical `repair trigger' for structural repair made necessary by earthquake damage" (LAC+USC's Brief, p.46). The CBC contains no earthquake triggers (either repair or damage based); while the only triggers addressed in the PIN are damage-based triggers.

Both the definitions in section 2331 and the substantive provisions of 2341(2)-(4) make clear that it is the intended alteration which must be evaluated against the reduction in lateral capacity thresholds. In turn these thresholds, if exceeded, trigger the need for upgrade work.  LAC+USC and OSHPD, however, appear to adopt a clearly inconsistent and contradictory position. Their position - and what appears to be the interpretation proffered by the PIN - is that earthquake damage itself is to be considered as the alteration which must be evaluated against the capacity reduction triggers in the same way as a designated alteration is, in accordance with sections 2341(a)(2)-(4) of the CBC.

The earthquake-related repair upgrades that LAC+USC claims are required by the CBC  are "made necessary" only by the wholesale creation of earthquake damage-based triggers in the PIN. At best, OSHPD's "clarification" obfuscates the issue. The PIN clearly and explicitly requires seismic upgrading work as a result of earthquake-related damage. The CBC just as clearly and explicitly does not. Protestations to the contrary, the CBC does not bear an "uncanny similarity with the PIN," (LAC+USC's Brief, p.51).  The PIN substantively changes the plain meaning of the CBC by adding upgrade requirements. To the extent the PIN contains upgrade requirements, those requirements constitute an amendment to the CBC, not a clarification or interpretation. 

5.
OSHPD IS WITHOUT AUTHORITY TO AMEND THE CBC
Section 202 of the CBC confers upon building officials (including OSHPD) the authority to interpret, clarify and enforce building codes. This does not include the authority to legislate or otherwise amend or modify the CBC. Rather, legislative authority with respect to the CBC rests exclusively with the CBSC. As concluded above, the OSHPD PIN is neither an interpretation nor a clarification of the CBC; it is an amendment. OSHPD, however, is without authority to amend the CBC. 

It is well-settled in law that only the legislature or, in this case, the CBSB acting pursuant to specifically delegated powers and authority from the state legislature, can amend the CBC.  OSHPD's authority with respect to the CBC is derived and limited: it has discretionary authority to interpret and enforce the CBC. This authority is not the equivalent of legislative authority. Consequently, to the extent that the PIN imposes requirements applicable to the repair of hospitals and skilled nursing facilities which add to those specified in the CBC, as written, OSHPD, in the Agency’s judgement,  has exceeded its statutory authority.

The rules of statutory construction are well established both in federal and state law.  The Supreme Court has stated that "the meaning of the statute must, in the first instance, be sought in the language in which the act is framed, and if that is plain...the sole function of the courts is to enforce it according to its terms"  See Caminetti V. United States, 242 U.S. 470 (1917); Sid & Marty Krofft Television Prod.,Inc. v. McDonald's Corp., 562 F.2d 1157 (9th Cir. 1977).  If a statute is unambiguous on its face, a court may not rewrite it to make it better.  When the language of a statute is clear and not unreasonable or illogical, a court may not go outside of the statute to give it a different meaning.  2A Norman J. Singer, Sutherland Stat. Constr. Section 4601 (5th ed. 1992 and Supp 1993).  Similarly, when a statute is clear on its face, it may not be rewritten, even by the agency charged with its administration.  A California appellate court stated:

The city does not identify any assertedly ambiguous word or phrase in need of judicial clarification because it is not concerned about anything in the ordinance; what distresses the city is something that has been omitted...Neither Leslie Salt nor any other rule of statutory interpretation authorizes judicial emendation of an unambiguous statute thought to be in need of "improvement."  If there was such a rule, few laws would go beyond the reach of virtually unfettered judicial revision. 

Langsam v. City of Sausalito, 190 Cal.App.3d 871, 884 (1987).

Langsam involved facts similar to those underlying OSHPD's justification for issuing  the PIN.  In Langsam, the City argued that the statute should be enforced by incorporating requirements into the statute that were not in the statute as written, but that should have been in the statute to make it more effective for its intended purpose.  However, whether the provisions of the PIN make the CBC a better statute, is not relevant to the instant situation.  What is relevant is that OSHPD may not do what both federal and state courts refuse to do.  CBC Section 202 confers upon building officials the authority to enforce CBC provisions, the power to render interpretations and the authority to adopt rules and supplemental regulations to clarify the application of CBC provisions.  The CBC does not and could not rightfully confer upon a building official or administrative body the authority to unilaterally amend the CBC.  A building official's authority to render interpretations and clarify code provisions cannot be used to engage in ad hoc rule making and to otherwise circumvent various projections afforded by and through the legislative process. 

Because the PIN adds substantive requirements to those found in the CBC it must be characterized not as an interpretation or a clarification, but as an effort to amend the CBC; and this OSHPD is without authority to do.  Clearly, were the language of the PIN to be added to the CBC it would have to be by way of legislative action.   Accordingly, the PIN is not a "legal State requirement," as provided in 44 CFR 206.226(b)(3) and has, therefore, no legal force as an applicable code or standard for the purpose of determining eligibility of  work for FEMA funding.

6.
THE PURPORTED UPGRADE REQUIREMENTS OF THE CBC,  AS INTERPRETED AND CLARIFIED BY THE PIN,  HAVE NOT BEEN UNIFORMLY APPLIED OR ENFORCED

Section 206.226(b)(4) of the regulations require that for a standard which changes the pre-disaster construction of a facility to serve as a determinant of eligible costs, that standard must apply uniformly to all similar types of facilities within the jurisdiction of the owner.  Section 206.226(b)(5) of the regulation requires that where the standard was in effect at the time of the disaster, it must be shown to have been enforced during such time.

The substance of the relevant provisions of both sections 2331 and 2341(a) have been in effect since the 1989 codification of the CBC.  Since then there have been three presidential disaster declarations for earthquakes in the State of California:  the 1989 Loma Prieta earthquake (DR-845), the 1992 Eureka earthquake (DR-943) and the 1992 Landers/Big Bear earthquake (DR-947).

Assuming that the PIN is merely an interpretation or clarification of upgrade requirements already contained in the CBC and that both the PIN and the CBC contain the "identical repair trigger,"  it is expected that there are hospital facilities within the State of California that illustrate uniform application and enforcement of the provisions of the PIN by OSHPD prior to the Northridge earthquake. LAC+USC, however, has failed to provide FEMA with instances which demonstrate that the earthquake-related seismic upgrade triggers have previously been applied or enforced.  Further, FEMA's own internal review of relevant Damage Survey Reports (DSRs) and associated documentation for hospitals damaged by the three earthquake disasters cited above, has failed to reveal any instances that would demonstrate uniform enforcement and application.  In fact, noticeably absent from FEMA's files are any engineering evaluations providing the basic information that is presumably required in order to assess earthquake damage-based lateral load loss in the manner required by OSHPD to enable them to determine whether upgrade work is required.

Because there have been no examples of uniform application or enforcement provided by LAC+USC or OSHPD, or noted by FEMA as a result of its own review, neither the fourth or fifth criteria of 44 CFR 206.226(b) has been satisfied.

7.
CONCLUSION
The CBC, the applicable code, is silent with respect to the nature and extent of upgrading work, if any, required as a result of earthquake damage to pre-1973 buildings: there are no earthquake-related damage or repair triggers in the CBC.  Nor was it intended by the CBSC that repair work be understood to be a subset of alterations as that term is used in sections 2341(a)(2)-(4) of the CBC.

The OSHPD PIN requires seismic upgrading work as a result of earthquake-related damage. By adding these upgrade requirements, the PIN substantively changes the plain meaning of the CBC and adds significantly to its requirements.  LAC+USC's claim that the  PIN "combines the definitions of Section 2331 with the standards of Section 2341(a) and saves the reader the exercise of determining by reference to several code sections whether structural repair is included within the definition of alteration." (LAC+USC's Brief, p.45) is without legal basis; so too OSHPD's claim that the PIN was issued to clarify and interpret the application and relationship of these sections.  Because the OSHPD PIN adds substantive requirements to those found in the CBC it must be characterized not as an interpretation or a clarification, but as an amendment. OSHPD, however, does not have the authority to amend the CBC. 

The PIN is, therefore, not a "legal State requirement," and, thus, does not satisfy the third criteria of 44 CFR 206.226(b).  And, because there have been no examples of uniform application or enforcement provided by LAC+USC or OSHPD, or noted by FEMA as a result of its own review, neither the fourth or fifth criteria of 44 CFR 206.226(b) has been satisfied. Accordingly, reimbursement of costs required to conform to the PIN is not mandated by the Stafford Act.

In conclusion, the extent of the federal contribution for repair of the Facility may properly determined by FEMA on the basis of the structural repair work triggers set forth in the Expediting Infrastructure Grants (FEMA-DR-1008-CA) Memorandum of Understanding between FEMA and OES, dated March 3, 1994 (MOU)

B.
THE LOS ANGELES COUNTY ORDINANCE REQUIRING THE UPGRADE OF INDIGENT CARE FACILITIES IS NOT AN APPLICABLE CODE BECAUSE IT DOES NOT APPLY UNIFORMLY TO ALL SIMILAR TYPES OF FACILITIES

Ordinance No.94-0086, Requiring the Upgrade of Indigent Care Facilities (Ordinance) was adopted by the Board of Supervisors of the County of Los Angeles (the County) effective November 22, 1994, ten months after the Northridge Earthquake. Pursuant to the Ordinance the Board of Supervisors declared the health facilities of six county Medical Centers to be Indigent Health Care Facilities and thus required to be upgraded at the time of repair. The issue is whether the Ordinance is an applicable code such that upgrades made pursuant to the Ordinance are eligible for federal disaster assistance funding.

As previously cited, section 406 of the Stafford Act provides that costs required to  repair, restore, reconstruct or replace certain facilities damaged or destroyed by a major disaster on the basis of the design as it existed prior to the disaster and in accordance with current codes and standards may be eligible for reimbursement from FEMA. In addition, 44 C.F.R 206.226(b), the primary implementing regulation, provides that, to the extent a code changes the construction of a building (code triggered upgrades), the upgrades may be eligible for funding if the code, at a minimum, complies with the regulation's five criteria.

4 C.F.R. 206.226(b)(4), the fourth criteria, provides that an applicable code or standard must "apply uniformly to all similar types of facilities within the jurisdiction of owner of the facility."
1. 
THE PROVISIONS OF THE ORDINANCE
The Ordinance requires that, at the time of repair, the County upgrade to current codes and standards any health facility which has sustained a set amount of damage. The Ordinance amends Article 3, Miscellaneous Regulations, of Title 11, Health and Safety, of the Los Angeles County Code and is not a part of the County of Los Angeles Building Code. The Ordinance provides as follows:

In the event that an Indigent Health Care Facility sustains damage for which the repair costs exceed either $2.5 million, or 15% of the structure's replacement cost, the facility shall be upgraded at the time of repair. (11.59.040)

REPAIR COSTS are defined as "The cost[s]...required to restore a damaged structure in compliance with current codes and standards" (11.59.020), while to UPGRADE means "To modify an existing structure and its vital non-structural components so that the entire structure and all vital non-structural components conform to current building regulations, methods and standards..." (11.59.020). Only County owned and operated hospitals are subject to the upgrade requirements. 

The intent of the Ordinance is to "meet or exceed State upgrade standards and timetables concerning the safety of Indigent Health Care Facilities."  (11.59.010, Policy Statement). A HEALTH FACILITY is defined as "a structure which OSHPD determines is under its jurisdiction" (11.59.010); while an INDIGENT HEALTH CARE FACILITY is defined as "a health facility... which the Board of Supervisors declares to be operated for the principal purpose of providing indigent medical care..." (11.59.020). 

Pursuant to the Ordinance, the Board of Supervisors declared all health facilities operated as part of the following institutions to be Indigent Health Care Facilities:

1. LAC+USC Medical Center 

2. Harbor/UCLA Medical Center

3. Martin Luther King, Jr./Charles R. Drew Medical Center


4. Olive View-UCLA Medical Center

5. Rancho Los Amigos Medical Center

6. High Desert Hospital

All six of the Medical Centers are owned and operated by the County. All six have health facilities that were damaged in the Northridge Earthquake - including the Psychiatric Pavilion which is a part of the LAC+USC Medical Center - and for which the County has requested reimbursement. The County has jurisdiction over all health facilities within the County, including private non profit and for profit hospitals. Notwithstanding, none of the privately owned hospitals are required by the Ordinance to upgrade their facilities.

It is FEMA's position that the Ordinance does not apply uniformly to all similar types of facilities within the jurisdiction of the owner in that it does not apply to all hospitals in the County of Los Angeles, as required by 44 C.F.R. 206.226(b)(4). It is, therefore, not an applicable code.

Applicant's position appears to be that the Ordinance does apply uniformly to all similar types of facilities within the jurisdiction of the owner in that it applies to all Indigent Health Care Facilities in the County of Los Angeles. In other words, the fact that each of the County hospitals are dedicated to indigent care distinguishes them from privately owned hospitals. 

The limited applicability of the Ordinance, however, is not only contrary to the intent of the Stafford Act, but is contrary to the intent of the Hospital Seismic Safety Act, the Act pursuant to which the Ordinance was adopted. 

2. 
THE ORDINANCE IS CONTRARY TO THE INTENT OF THE STAFFORD ACT AND IMPLEMENTING REGULATIONS

The Stafford Act clearly intends that the phrase "similar types of facilities" be interpreted in a more general, more expansive manner than the interpretation offered by the applicant.  

In construing statutes the courts must consider not only the language of the statute, but also the subject matter, object to be accomplished, purpose to be served, underlying policies, remedies provided, and the consequences of various interpretations.  Ward v. Stratton, 795 F.Supp. 289 (E.D. Mo.), reversed on other grounds, 988 F.2d 65  ( 6th Cir. 1992). The duty of the Court is to find that interpretation which can most fairly be said to be embedded in the statute, in the sense of being most harmonious with its scheme and with the general purposes that Congress manifested, C.I.R v. Engle, 464 U.S. 206; 104 S.Ct. 597 (1984).

One of the major purposes of the Stafford Act is to encourage state and local government to enact hazard mitigation measures that will lessen the risk of loss in the future. An Ordinance that does not require that mitigation measures be taken by all similar types of facilities, but rather applies to only a very narrow and restricted category of facilities is contrary to the intent of the Stafford Act, generally, and to 44 C.F.R. 206.226(b)(4), specifically.

In addition, one of the important federal policy considerations embodied in 44 CFR 206.226(b) is to ensure that the federal government does not contribute to or foster the creation of a 2-tiered system of life-safety; one standard applicable to buildings eligible for federal disaster assistance and another (lower) standard applicable to facilities for which federal funds are not available under the Stafford Act. To adopt applicant's interpretation would foster just that: it would create a two tiered system of life safety, one for County owned hospitals which are eligible for disaster assistance funding and the other for privately owned hospitals which, in general, are not eligible for such assistance. Because patients in privately owned hospitals are in no less need of protection during an earthquake than are patients in publicly owned hospitals (see paragraph (3), below), such a distinction can not be justified. Such a distinction can only be rationalized on the basis that the County owned hospitals are eligible for federal reimbursement.

A letter dated November 9, 1994 from Robert C. Gates, Director, County of Los Angeles Department of Health Services to the Board of Supervisors is instructive in that it reflects that the triggers were established by the Ordinance for the purpose of simplifying technically the application of triggers to the damage and expediting the application process, thereby maximizing the recovery of disaster funds. No life safety issues were at issue. The letter states, in pertinent part, as follows:

Expedited Disaster Recovery through a Clear Upgrade Policy 

The simpler and clearer such state and local requirements are, the faster and easier it is to administrate the assistance program and therefore, to achieve timely and cost-effective recovery.   

However, current State and local upgrade rules applicable to hospitals are proving difficult to interpret and apply. For example, OSHPD requires general upgrade in addition to repair when structural damage weakens the building's seismic strength by more than 10%. Short of opening the walls to directly examine each structural joint, the methods used to measure the loss of structural strength are complex and indirect. Applying and interpreting these methods can lead to legitimate disagreement among expert engineers. 

By contrast, the proposed County upgrade thresholds will be simple, direct and easy to administer, and should therefore serve to avoid the delays and administrative costs which may otherwise occur.
Disaster assistance funding under the Stafford Act is a discretionary program. Section 406 of the Stafford Act, like every other substantive funding provision of the Stafford Act, does not require the funding of eligible damage restoration projects but simply provides that the President may authorize funds for eligible projects. It is a fundamental principal of federal administrative law that when Congress has directed an administrator to exercise his or her discretion, the administrator's judgments are accorded a high degree of deference unless the administrator has exceeded his or her statutory authority or acted arbitrarily.  See Fidelity Fed. Sav. & Loan Ass'n v. De La Cuesta, 458 U.S. 141, 153-54 (1982).  Controlling weight is given to an executive department's reasonable construction of a statutory scheme it is entrusted to administer.  Chevron, U.S.A., Inc, v. Natural Resources Defense Council, Inc., 467 U.S. 837, 844 (1984).  Furthermore, an administrator's interpretation of his or her own regulations is entitled to even greater deference.  U.S. v. Alcan Aluminum Corp., 964 F.2d 252, 263 (3d Cir. 1992). These principles speak to the considerable deference which is necessarily afforded the implementation of federal law through the actions of the administering agency charged with a statute's execution. 

The Ordinance does not apply to all similar types of facilities within the County's jurisdiction. What it does is promote a two-tiered system of life-safety that "encourages mitigation measures", but only on the part of facilities eligible for reimbursement for the repair of losses already incurred.  The Ordinance is, therefore, contrary to one of the underlying purposes of the Stafford Act which is to encourage mitigation measures on a global scale that will lessen the risk of future loss. 

Furthermore, were FEMA to accept applicant's interpretation, FEMA would be delegating its responsibility for administering the federal disaster assistance programs and related expenditures to the very parties, i.e. the County, that are the recipients of federal disaster assistance funds. Unreasonableness of result produced by one among alternative possible interpretations of statute is reason for rejecting that interpretation in favor of another which would produce a reasonable result.  U.S. v. Iron Mountain Mines, Inc., 812 F.Supp. 1528 (E.D. Cal. 1992).

3. 
THE ORDINANCE IS CONTRARY TO THE INTENT OF THE HOSPITAL SEISMIC SAFETY ACT

As stated, the intent of the Board of Supervisors was to "meet or exceed State upgrade standards and timetables concerning the safety of indigent care facilities," The standards and timetables referred to are those found in the Alfred E. Alquist Hospital Facilities Seismic Safety Act of 1983, and subsequent amendments (The Act), Sec.15000 et.seq., Health and Safety Code. The Act, however, in contrast to the County Ordinance, applies not only to County indigent care facilities, but to all hospitals: to public and private hospitals alike that minister to the needs of both indigent and non-indigent patients.

The Legislative intent of the Hospital Facilities Seismic Safety Act is instructive. It provides, in pertinent part, as follows:

It is the intent of the Legislature that hospitals, which house patients who have less than the capacity of normally healthy persons to protect themselves, and which must be reasonably capable of providing services to the public after a disaster, shall be designed and constructed to resist, insofar as practical, the forces generated by earthquakes...(Sec.15001)

Furthermore, it is noteworthy that when the Act was amended in 1994 to require the upgrade of existing hospitals over a period of time (Chapter 740 of the 1994 California Statutes (S.B. 1953)), the legislature found and declared that an inventory of California's hospitals had been completed by OSHPD in December of 1989: over 83% of the hospital beds in the state did not comply with the Act and 25% of the beds were in buildings that posed significant risks of collapse. In addition, 23 hospitals had to suspend some or all of their operations after the Northridge Earthquake (Sec.15097.100).

The Legislature concluded - and the County appears to be in accord with this view (see, LAC+USC's Brief, p.33) - that all patients in all hospitals were in need of additional protection, both because of the vulnerability of patients and the seismic vulnerability of the hospitals during an earthquake. Consequently, not only is the Ordinance contrary to the underlying policy of the Stafford Act, but it is contrary to the intent and scope of the Hospital Facilities Seismic Safety Act, the Act whose upgrade standards the Ordinance purports to exceed.

4. 
CONCLUSION
At a minimum, a code must satisfy the criteria of 44 C.F.R. 206.226(b) in order to be considered  an "applicable code”.  Because the Los Angeles County Code Requiring  Upgrade to Indigent Care Facilities does not apply uniformly to all similar facilities within the jurisdiction of the owner, it does not satisfy 44 C.F.R. 206.226(b)(4) and is, therefore, not an applicable code.

5.
OTHER CONSIDERATIONS
The determination that the Ordinance is not an applicable code is based on the fact that it does not satisfy 206.226(b)(4). It should be noted, however, that there are other considerations that could, upon further review, lead to the same determination. These other considerations are discussed briefly below.

a) 
The work mandated by the ordinance may not be required as a result of the disaster and may not apply to the type of repair or restoration required.

Where upgrading work is required by application of code-imposed  triggers and it is determined that those triggers are unreasonable in relation to the direct effects (i.e. disaster damage) of the earthquake; it can be argued that the work is not required to remedy the disaster damage but, rather, is required primarily by application of code imposed triggers. The work, therefore, may not directly relate to the major disaster event, as provided in 44 C.F.R.206.223(A)(1); and may not apply to the type of repair or restoration required, as provided in 44 C.F.R. 206.226(b)(1). 

b) 
Reasonableness of the triggers
The Ordinance may require that a complete upgrade of the hospital be undertaken, even when the hospital has sustained no structural damage or relatively minor structural damage which does not impair the pre-disaster overall life-safety features of the facility. The Ordinance must be evaluated to determine the reasonableness of the triggers that form the basis for total upgrade of a facility.

c. 
Enforcement
It is unclear from the Ordinance the manner in which it is to be enforced. There appears to be no mandatory enforcement mechanism in place to require that a hospital that reaches the triggers fully upgrade. Accordingly, there is a question as to whether the Ordinance is in fact a legal requirement, as provided in 44 C.F.R. 206.226(b)(3)

C.
THE PSYCHIATRIC PAVILION IS NOT AN ESSENTIAL FACILITY
The Stafford Act provides that the President may make contributions for the repair or replacement of certain facilities damaged by a major disaster on the basis of the design as it existed prior to the disaster and in conformity with current applicable codes. In addition, the Regulations provide that to the extent a code changes the construction of a building, (code triggered upgrades), those upgrades may be eligible for funding if the code complies with the requirements of 44 C.F.R. 206.226(b).

FEMA, pursuant to this discretionary authority to fund repairs, entered into a Memorandum of Understanding (MOU) with OES dated March 3, 1994, Expediting Infrastructure Grants (DR-1008-CA). The MOU provides default triggers in the event there are no applicable codes. A section of the MOU entitled "Facilitating Policies on Applicable Codes" provides that, where there are no applicable codes, eligible costs may be determined on the basis of the triggers in the MOU. 

The MOU provides triggers for the upgrade of facilities in general, as well as for the upgrade of essential service facilities (essential facilities). Funding for facilities is generally limited to restoration to pre-disaster condition, unless one of two thresholds has been met: the first threshold provides for upgrade of the damaged elements, as well as all critical ties supported elements and supporting elements associated with the damaged elements (first threshold), when the estimated cost of structural repair work is greater than 10% but less than 50% of the replacement cost. The second threshold provides for upgrade of the entire building (second threshold) when the estimated cost is equal to or greater than 50% of the replacement cost. When the facility is an essential facility, the second threshold is triggered when the repair cost is equal to or greater than 30% of the replacement cost. That is, the threshold for the full upgrade of an essential facility is lower, and therefore more desirable, than for a non-essential facility. 

Because neither OSHPD PIN No.3 nor Los Angeles County Ordinance No.94-0086 Requiring the Upgrade of Indigent Care Facilities is an applicable code, eligible costs for repair of the Psychiatric Pavilion will be determined on the basis of the provisions of the MOU.  It is FEMA'S position, however, that the Psychiatric Pavilion is not an essential facility as that term is defined in the MOU and that eligible costs should be based upon the provisions of the MOU that apply to buildings in general. Applicant maintains, however, that the Psychiatric Pavilion is an essential facility and that the thresholds applicable to an essential facility should apply. 

Paragraph 1(d) of the MOU provides that the determination of whether a structure is an essential facility is to be made with reference to the UBC: "For essential service facilities, as defined in table 23-K of the 1991 Edition Uniform Building Code,..." Applicant maintains that it should be determined with reference to table 23-K of the CBC. However, regardless of whether the UBC or the CBC definition applies, the Psychiatric Pavilion is not an essential facility.

"Essential facilities" are one of four Occupancy Categories listed in both the UBC and the CBC. A footnote defines essential facilities as "... THOSE STRUCTURES WHICH ARE NECESSARY FOR EMERGENCY OPERATIONS SUBSEQUENT TO A NATURAL DISASTER." Then, under the heading "Occupancy type or functions of structures" (type), seven types of facilities are listed, one of which is, in the UBC, "Hospitals and other medical facilities having surgery and emergency treatment areas."  In contrast, the CBC lists the type as "Hospitals and other medical facilities as defined in Section 1250, Health and Safety Code” (emphasis added). For purposes of this discussion, this is the only relevant difference between the UBC and the CBC.

Applicant's primary argument appears to be that an essential facility is not defined as a facility that is "necessary for emergency operations subsequent to a natural disaster". Rather, if the facility is a hospital "as defined in Section 1250, Health and Safety Code" (which the Psychiatric Pavilion is), as provided for in the CBC; it is, by definition, an essential facility. It does not appear that applicant has taken the position that the Psychiatric Pavilion has "surgery and emergency treatment areas", as provided for in the UBC. Not surprisingly, then, applicant argues that the CBC, and not the UBC, applies to the MOU. In the alternative, applicant states that the footnote, "necessary for emergency operations subsequent to a disaster," "adds" to the definition of essential facilities and that the Psychiatric Pavilion is an essential Facility under either the CBC or the UBC definition. However, what constitutes an eligible facility must be determined with reference to both these elements. To do otherwise would be to render one or the other superfluous.

It is FEMA's position that for the Psychiatric Hospital to be considered an essential facility, as provided for in the UBC, it must have "surgery and emergency treatment areas" (which it does not) and be necessary for emergency operations subsequent to a disaster (which it does not); or, if the CBC definition applies, be a hospital, as defined in Section 1250 of the Health and Safety Code (which it is), as well as be necessary for emergency operations subsequent to a disaster.

As stated, applicant's brief does not appear to have taken the position that the Psychiatric Hospital does have surgery and emergency treatment areas. It is, however, a hospital as defined in Section 1250 of the Health and Safety Code. Section 1250 defines an `acute psychiatric hospital' as "... a health facility...that provides 24 hour in-patient care for mentally disordered, incompetent... patients...including the following basic services: medical, nursing, rehabilitative, pharmacy and dietary services."  By definition, then, the Psychiatric Pavilion does not provide surgery and emergency treatment areas. (In contrast, a general acute care hospital (Sec.1250(a)) provides medical, nursing, surgical, anesthesia, laboratory, radiology, pharmacy and dietary services.) In addition, the A/E Evaluation Report (Applicant's Brief, Exhibit 1, Executive Summary, pp. 1,3) states that the "Psychiatric Hospital has a limited amount of medical equipment due to the type of hospital function" and that prior to the earthquake psychiatric patients who also had medical problems were transferred to the Medical Center emergency room.

1. 
THE PSYCHIATRIC PAVILION IS NOT NECESSARY FOR EMERGENCY OPERATIONS SUBSEQUENT TO A DISASTER
Essential facilities are facilities that are necessary to the basic functioning and operation of state and local government following a disaster. They allow government to respond immediately to the essential emergency needs of the affected population immediately after a disaster occurs. In addition to certain medical facilities, the other types of facilities listed in the codes as those types required for emergency response are: fire and police stations, structures containing fire suppression materials, emergency vehicle shelters and garages, standby power generating equipment for essential facilities and government disaster operation and communication centers. These facilities are an integral part of, an essential component of, the immediate emergency response to a natural disaster.

Although the Psychiatric Pavilion may treat psychiatric patients on an emergency basis, there is no evidence to suggest that the facility is  necessary  for emergency operations subsequent to a disaster. And, although a disaster will usually bring about an increase in mental health problems, and this is recognized in the Stafford Act (Section 416 authorizes funding for crisis counseling assistance and training), it cannot thereby be concluded that all facilities that provide these services have been, simply by virtue of recognition within the Stafford Act of their importance, elevated to the level of an "essential facility."
Facilities falling within the types listed, i.e., "having surgery and emergency treatment areas" and "as defined in Section 1250", are facilities that may be essential facilities; but only if they are, in fact, necessary for emergency operations subsequent to a disaster. Essential facilities are not defined by the type. Rather, the type is a threshold that must be met before applying the definition. (Note: the definition of essential facilities found in the definitions section of Title 24, Part III, Earthquake Design, Sec. 2331 of the CBC is, without more, "those structures which are necessary for emergency operations subsequent to a natural disaster.")  

Were we to accept applicant's "definition" that any hospital or medical facility which came within the definition of 1250 was an essential facility, not only would all acute psychiatric hospitals be considered essential facilities, but so would all other medical facilities. For example, Correctional Treatment Centers (which provide inpatient health services to the inmate population (Sec. 1250(j)); Special Hospitals (which provide dental and maternity care (Sec.1250(f)), and Congregate Living Health Facilities, (e.g., residential homes with a maximum of six beds (Sec.1250(i)) come within the definitions of Section 1250. Certainly, it cannot be argued that all facilities that provide inpatient and residential facilities or care to pregnant woman or inmates are necessary for emergency operations subsequent to a disaster. 

It is also noteworthy that in 1994 when the Alfred E. Alquist Hospital Facilities Seismic Safety Act (Section 15000 et.seq., Hospital and Safety Code) was amended to require the upgrade of existing hospital facilities, one of the findings made was that the state needed to rely on hospitals to support patients and offer medical aid to earthquake victims (Sec.15097.100(a)(9). Notwithstanding, Sec 15097.125 et.seq., "Hospital Owner Responsibilities", only imposes upgrade requirements upon owners of acute care hospitals, not owners of acute psychiatric hospitals.

2. 
THE DEFINITION OF ESSENTIAL FACILITIES IN THE UBC, NOT THE CBC, IS TO BE USED FOR THE PURPOSE OF APPLYING THE MOU
Paragraph 1(d) of the MOU clearly and unambiguously states that the determination of what is an essential facility for the purpose of applying the MOU is to be made with reference to the UBC. Notwithstanding, applicant maintains that the UBC is never the applicable code for occupancies regulated by the State of California, including hospitals, and the definition of essential facilities contained in the CBC should be used. 

The MOU does not dictate what the applicable code for occupancies in California should be; quite the contrary. Paragraph 2 of the MOU provides that "For most buildings the term `current applicable code' shall mean the UBC."; that is, generally, but not always, the UBC will be the applicable code. Even the applicant has acknowledged this in its Brief: "The applicable code for state regulated hospitals, unlike most buildings, is the CBC" (p.55). Where the UBC is not applicable it will, of course, not control.

The definition of essential facilities found in the UBC is to be used for the purpose of applying the MOU; that is, for the purpose of determining whether default triggers applicable to essential facilities should apply. The MOU clearly does not intend to restrict the evaluation of eligible costs to the UBC once a trigger has been reached: that determination is to be made with reference to the applicable code (see Memorandum, dated October 27, 1994, from Daryl F. Wait, then Public Assistance Officer, to Gilbert Najera, State Public Assistance Officer, re: Determination of Net Eligible Costs, "...hospitals... will have their eligible costs evaluated on the basis of the California Building Code.")

3. 
10% THRESHOLD FOR ESSENTIAL FACILITIES
It should be noted that, in regards to the thresholds for essential facilities, the MOU omitted to include the first threshold. It was intended, at the time the MOU was drafted, that if a facility was an essential facility the damaged elements would be upgraded if the costs were greater than 10% but less than 30%. The entire facility would be completely upgraded when the repair costs exceeded the 30%. When the structural repair work did not exceed 10% it would be restored to its pre-disaster condition. It was intended that the triggers for essential facilities parallel, in form, those for buildings in general. The MOU, however, omitted to recite the 10% threshold. The MOU reads, in pertinent part, as follows: 

For essential service facilities... [when]... the estimated cost of the structural repair is less than 30% ...the damaged elements, as well as all critical ties,... shall be ... brought into conformance with the structural requirements of the current applicable code.

This omission leads to a reading of the MOU that excludes the lower 10% threshold such that upgrades are triggered when there is any damage, structural or otherwise, to the facility

FEMA entered into the MOU pursuant to its discretionary authority to fund repairs. The MOU provides triggers for upgrades when there are no applicable codes. It further provides that essential facilities, because of the role they play during a disaster, should enjoy a lower threshold than that provided for buildings in general. It was never intended that the first threshold for essential facilities be eliminated.

Contracts must be construed in harmony with the parties' intention at the time of contracting, Transamerica Ins. Co. v. Sayble, 239 Cal.Rptr.201;193 Cal.App.3d 1566 (Cal.App.2 Dist.1987); A contract entered into for the mutual benefit of the parties is to be interpreted so as to give effect to the main purpose of the contract and not to defeat the mutual objectives of the parties,  Howe v. Amer. Baptist Homes of West, Inc, 169 Cal.Rptr.418; 112 Cal.App.3d 622 (Cal.App.1 Dist,1980). The parties agreed to bracket the triggers for essential facilities in a manner similar to those provided for buildings in general. In fact, as recently as August of 1995, Leland Wilson, Federal Public Assistance Officer, pointed out the omission to Gilbert Najera, State Public Assistance Officer, and advised him that FEMA would apply the MOU to essential facilities as intended. There was no further discussion of the matter.

As a federal agency entrusted with the expenditure of taxpayer dollars, FEMA has an obligation to ensure that federal disaster assistance funds are expended in accordance with reasonable and sound public policy considerations. To apply the MOU without a 10% threshold would be to conclude that it was intended that any damage, even where a facility sustains no structural damage or relatively minor structural damage which would not impair the pre-disaster overall life-safety features of the facility, should trigger an upgrade. To apply the MOU in this manner would not only be contrary to the intention of the parties; it would be unreasonable and fiscally irresponsible.

4. 
CONCLUSION
The Psychiatric Pavilion is not an essential facility in that it is not necessary for emergency operations subsequent to a natural disaster, as defined in both the UBC and the CBC. An essential facility is not defined by its occupancy type. Consequently, the fact that the Psychiatric Pavilion may provide surgery and emergency treatment areas (UBC), which it does not; or that it may come within the definitions of Section 1250, Health and Safety Code,(CBC), which it does, is not determinative. In any event, the MOU states clearly and unequivocally that it is the definition of essential facilities in the UBC, not the CBC, that applies. Because the Psychiatric Pavilion is not an essential facility, the triggers of the MOU applicable to buildings in general will be applied.

	CHAPTER 3

TECHNICAL REVIEW




In addition to the legal issues raised by the OSHPD PIN #3; it is also important to explore the "technical foundation" of the upgrade triggers set by the PIN.  The Subgrantee's appeal argument is founded on the contention that, regardless of whether the PIN#3 meets FEMA's regulatory criteria as a "code or standard," the provisions of the PIN are an appropriate interpretation of the provisions in Chapter 23 of the California Building Code (CBC).  This section will review the technical issues raised by such an interpretation.  It will analyze the structural provisions (post-earthquake capacity loss) of the PIN together with the provisions in sections 2331 (the definitions) and  2341(a) of the CBC to which the PIN provisions relate.

Cracks in reinforced concrete are the subject of this appeal.  Everything boils down to the cracks  - what they are, what structural significance they have, how they can be repaired, and how reliable the repaired element would be.  They are at issue as much because of the way they are perceived as for their engineering significance per se.  While it is understandable that a reinforced concrete building with earthquake cracks - even hairline cracks - leaves people uneasy about continuing to use the building until it is repaired, the debates on the subject of what to do about cracks have often expanded this problem out of proportion to the risk posed by the actual damage, or to the extent of the repairs required on particular buildings.

Reinforced concrete construction has become what is perhaps the most common form of construction world-wide.  In many parts of the world it is much more economical than steel or even wood construction.  Its use in modern times started during the late nineteenth century.  After the 1906 earthquake in San Francisco, reinforced concrete buildings were observed to have survived comparatively well.  By the mid-20th Century widespread confidence in the capacity and capabilities of reinforced concrete had increased to the point where often the entire vertical and lateral support systems of the reinforced concrete buildings were left exposed.  Little other material, such as brick infill, was available to share the lateral loads in an earthquake.  

While earthquakes have proved to be unforgiving to some of these bare reinforced concrete frame buildings, as was witnessed in Mexico City in 1985, not every mid-century reinforced concrete building has done badly in this or other earthquakes.  As with all building types, it is important that different buildings be evaluated on their own merits, rather than assumed to be deficient based on sweeping assumptions about their structural systems or their construction when codes were less stringent than at present.  

A.
WHY THE UPGRADE TRIGGER PROVISIONS OF THE PIN, AS IMPLEMENTED, FAIL TO RELATE TO THE DESIGN AND PERFORMANCE OBJECTIVES OF SECTION 2331 AND 2341(a) OF THE BUILDING CODE.
OSHPD maintains that PIN #3 is merely an interpretation of the 1992 CBC Section  2331 and 2341(a).  Their position is that the provisions in Section 2331 and 2341(a)(2)-(4) (see Chapter 2, p7 for text), which apply to man-made alterations, should simply be applied to earthquake damage.
  These sections specify that upgrade thresholds for alterations and additions are met when such alterations cause a reduction in the story shear lateral-force resisting capacity by more than 5% or more than 10%.  The PIN specifies that these same percentages of loss be used in response to an assessment of capacity loss resulting from earthquake damage:  "Where lateral load resisting capacity of the building at any level is reduced by more than 5% (or 10%) due to earthquake damage, the repairs shall be made in accordance with...[the upgrade requirements specified]." 
What the PIN requires is that earthquake damage, (which has already occurred at the time that the analysis is done) be treated in the same way as one would, pursuant to the CBC sect. 2341(a), treat the designs for future "alterations or additions."  To do this, the PIN specifies that a post-earthquake analysis of the actual damage be substituted for the design analysis required by the code for future alterations or additions.  (Designs for alterations are required to be submitted to OSHPD for approval.)  At first review, this seems reasonable and rational - until one takes into account the underlying technical basis on which the CBC structural design analysis procedures for new construction, including additions and alterations, are founded. 

The determination of  capacity loss from the visible manifestation of damage - namely cracks in concrete - is considerably different from the analysis of the effect of "additions and alterations" on an existing building's lateral resisting system.  This is why the capacity loss calculation required by the PIN is not a valid method of implementing the provisions of the sect 2341(a) of the CBC.  While the plans and specifications for additions and alterations, which are designed using the working stress design procedures set by the building code, lend themselves to being accurately analyzed as to their affect on the capacity of the entire building, the visible effects caused by earthquake damage do not.  

The reason why earthquake damage itself cannot be analyzed using the building code's working stress design formulas and procedures is very simple.  To design ordinary buildings (as opposed to nuclear power plants) so that they will remain within the elastic range during moderate to severe earthquakes has been determined to be uneconomical and unrealistic.  Building code based design thus presumes that earthquakes will push code conforming structures into the inelastic range, resulting in the cracking the concrete and yielding of the reinforcement.  This is behavior is expected of buildings constructed to today’s  codes, as well as for buildings constructed to earlier codes.  As is explained by T. Paulay and M.J.N. Priestley in Seismic Design of Reinforced Concrete and Masonry Buildings, (fn: John Wiley and Sons, p1)

The corresponding design forces [for code-level earthquake loads] are generally too high to be resisted within the elastic range of material response, and it is common to design for strengths which are a fraction, perhaps as low as 15 to 25% of that corresponding to elastic response, and to expect the structures to survive an earthquake by large inelastic deformations and energy dissipation corresponding to material distress."  (See Figure 3.1)

The CBC has provided for this by introducing force reduction factors for the different structural systems based on their expected capacity to deform in a ductile manner.  These "Rw" factors result in the reduction of the actual earthquake forces to 1/4 (Rw=4) to 1/12  (Rw=12) of the full value, depending on the structural type.  In fact, almost all of building design and construction is dependent on the extrapolation of what the ultimate post-elastic behavior of a building will be by using the comparatively simple linear elastic mathematical model with reduced earthquake demand forces prescribed by the building code.  The reason for the code's use of linear-elastic design procedures with reduced forces is that the post-elastic behavior which is expected to occur in earthquakes is highly complex and impossible to model mathematically for simple design procedures.  

While the building code forces have been adjusted upwards over the years to take into account larger than previously expected earthquakes, at no time have these codes been adjusted to remove the expectation that inelastic behavior (i.e. damage) will occur in buildings subjected to a design level earthquake.  In fact, controlled damage is an essential factor in a building's ability to resist being destroyed by a severe earthquake because the energy dissipation and damping, which is a product of the yielding and cracking of its structural and non-structural elements, substantially reduces the building's response in subsequent earthquake cycles.  Absent this incremental cracking and yielding, a building could conceivably resonate with the frequency of a given earthquake to such a degree that a very strong structural system could still be catastrophically overwhelmed.

The purpose of the code is to ensure that when a building is designed using code-based methods, its actual earthquake behavior will be expected to stay within the acceptable post-elastic parameters observed in testing done in engineering research.  Years of engineering research on the post-elastic behavior of materials and systems underlies the simplified elastic design methods prescribed by the applicable code.  The purpose of the code is not to ensure that no damage will occur, only that the damage will remain within certain limits.  It is therefore essential, if post-earthquake capacity loss analysis is to become a credible part of building code requirements, that the method used to determine that capacity loss accurately reflects the full ultimate post-elastic capacity which was used in the establishment of the working stress design parameters used in the code in the first place.  To do otherwise would lead to the erroneous calculation of a large loss of capacity, which simply may not have occurred.  (See Figure 3.2)

The application by the PIN of the same percentages of loss of capacity to address earthquake damage as are used for alterations and additions clearly rests on the assumption that (1) there is a direct linear relationship between a shear-strength capacity analysis of a man-made alteration or addition designed using the building code procedures, and a structure affected by an earthquake, and (2) loss of capacity can be accurately and precisely derived from a visual inspection of the actual earthquake damage in the same way that impacts on capacity can be determined by review of the original calculations used for the design of an 'alteration or addition'.  

This is not a valid assumption for the following reasons: (1) there is currently no precise, reliable or generally accepted procedure for analyzing capacity loss in structures as a whole based on the inspection of earthquake damage, and that (2), even if there was, the percentages and methodology derived from section 2341(a) of the CBC used for alterations and additions, when applied to earthquake damage, cannot produce results which in any way relate to the purpose and intent of the section of the code from which they have been drawn.  There is a vast difference between (1) the application of the requirements of the CBC to the approval of plans and specifications for alterations and (2) the analysis of earthquake damage itself.  This will be explained below.

Building codes are written to guide and control the actions of man on the built environment.  The direct action of the earth's shaking on a building cannot be regulated.  It simply happens.  In the aftermath, it is again the actions of man which fall under the regulations of the code when repairs are executed.  Since such involuntary damage itself cannot be controlled by regulation, the provisions in the code which are designed for the purpose of regulating intended alterations and additions, for which plans and specifications are submitted in advance, cannot be simply "interpreted" to apply to the analysis of the damage itself without substantially changing the meaning of the code.  Such a change would  require the technical redrafting of the provisions so that they could be applied to the analysis of damage.  

1.  
Capacity loss as a percentage of ultimate, rather than linear elastic, capacity:  

While the identification of inelastic response performance (i.e. the damage) is nearly impossible after the response (i.e. the earthquake shaking) has ended, it is also difficult to establish what such behavior may mean in terms of capacity loss.  Not only does a capacity loss analysis depend on the proper identification of the causes of each element of earthquake damage, it also requires a determination of how that damage relates to loss of capacity, (if indeed any has been lost at all).   Such an analysis is dependent on being able to establish (1) what the pre-disaster ultimate capacity of the building was, (2) what damage actually represent a loss of  "lateral load resisting capacity of the building,” and (3) what capacity loss each damaged member represents as a percentage of the total pre-disaster capacity of the building at that floor level.

The capacity of reinforced concrete is the result of complex interactive behavior of the steel reinforcing together with the concrete, not each material alone.  In order to mobilize the ultimate capacity of an element, the concrete must crack in tension.  Full capacity is reached only when the steel begins to yield and a compression strut is fully developed in the concrete.  As test results summarized in Appendix B show, the visible cracking and deformation of a reinforced concrete wall is quite severe when it reaches its ultimate capacity - much more severe than the cracking seen in either the Psychiatric or the Pediatrics buildings.  When the full strength of a given element has been exceeded the visual evidence is the crushing of the concrete.  

In terms of capacity loss analysis, the distinction between the onset of yielding and the development of a compression strut is an important one.  Since the maximum strength of a reinforced concrete element will not be achieved until large deformations, and thus visible damage, has taken place, any deformations and damage which is less than the onset of the crushing of the diagonal strut and/or fracture of the steel reinforcing, by definition, does not represent any loss of strength.  

Thus, the only capacity lost in the element prior to that point is the energy dissipation capacity by the inelastic behavior.  As a percentage of the total capacity of a given floor level of a building from pre-earthquake condition to the point of collapse, the energy dissipation spent prior to the point where the element has reached its full ultimate strength is (1) impossible to quantify, and (2) a small percentage of the total capacity of the element, and an extremely small percentage of the total capacity of the building at a given floor level.  In other words, extensive visible cracking of the concrete elements of a reinforced concrete structure must occur well before the structure begins to lose measurable strength.

An added problem in accurately determining capacity loss is the fact that the lateral resisting elements in most buildings are rarely of the same relative stiffness.  Differences in the stiffness of lateral resisting elements leads automatically to a sequential engagement of these elements as the building deforms under earthquake loads.  The stiffness of such elements is not necessarily related to their relative strengths.  As the stiffer elements are stressed beyond their elastic range, and their stiffness reduces; other building elements then participate more in carrying the additional forces.

Only when cracking has progressed to the point where most of the elements in the building are engaged towards their ultimate strength, is the full capacity of a building mobilized.  Thus, rather than showing a loss to the building’s total capacity, significant cracks seen after an earthquake in a few elements at a given floor level may only be showing that the structure was beginning to redistribute and thus balance the loading so that the combined strength of all of its lateral resisting elements could become fully engaged to resist the earthquake forces over several cycles.  

When some secondary lateral force resisting elements are significantly stiffer than the other lateral resisting elements on a given floor, these stiffer elements may be significantly damaged before the primary lateral force resisting elements are fully loaded.  The damage or even destruction of these elements may represent little loss of overall lateral capacity at that floor level.
  This is particularly the case in many older structures where shear wall elements were often of varying widths, and architectural features were often engaged with the structural system in such a way as to influence structural behavior under lateral loads.  

In the case of the Psychiatric Hospital, and also the Pediatrics Pavilion, differing stiffness of the lateral elements played a significant role.  As was revealed by the earthquake, the weaker piers between the windows (those with the corrugated concrete surface) proved to be stiffer than the significantly stronger shear walls at the ends of the building and around the stairwells, air shafts, and elevators.  The main problem with these elements is the fact that some of the building's gravity load columns were engaged with these walls in such a way as to cause the cracking of the shear wall elements to propagate through the columns.  This problem has been addressed in both the repair and the hazard mitigation upgrade schemes proposed in this appeal response analysis.

In light of the progressive cracking of shear wall elements based on their relative stiffness, the cracking of the piers should not be automatically assumed to have reduced the capacity of the building.  The fact that many other elements at each floor level remain in a pre-crack state is evidence that the building had only begun to share additional load increments between the cracked stiffer lateral resisting elements and the other more substantial, but more flexible ones.  In reviewing post-earthquake damage, it is important to remember that even current codes allow for an expectation of significant structural damage during a major earthquake.  Thus, the discovery of a moderate amount of post-elastic behavior in buildings designed under earlier codes may only mean that they behaved in a manner is consistent with the underlying objectives of today’s codes, even if their construction details and engineering design may differ from today’s code practices.  In the case of the Psychiatric Hospital, the nearby seismic records
 do provide evidence that the shaking at the site exceeded the design lateral force coefficients of the 1992 CBC at a period of .4 seconds.  (See figure 3.3)

The 1992 California Building Code design coefficients for an elastic design at full unreduced earthquake forces (Rw = 1), a zone factor of Z = 0.4, a soil factor of S = 1.2, and a medical building without emergency services importance factor I = 1.15 are plotted on the ground motion spectral values as a series of dots.  Estimating the period of the Psychiatric Hospital at 0.7 seconds, the CBC design coefficient would be 0.88 for Rw = 1 and about 0.15 for an Rw = 6 (concrete shear wall building).  It can be seen that the spectral acceleration in the 005 direction is about 0.26g and about 0.13g in the 095 direction.  Thus, it can be postulated that the Psychiatric Hospital experienced a design level earthquake with very little damage and no appreciable loss in lateral force capacity.

2.  
Lack of a precise and accurate generally accepted capacity loss methodology:
The reason why calculated post-earthquake capacity loss results are likely to be erroneous is that engineering research and practice has not yet been able to arrive at a reliable, objective and consistent methodology for establishing post disaster capacity loss for materials and systems, including reinforced concrete shear walls.  Thus, any code or standard based on capacity loss calculations would require multiple engineering analyses based on rough estimates of the post-elastic behavior of each structural element and would generate a low expectation that consensus would be reached by opposing technical teams on what the actual loss is, much less to be able to define it so precisely as to be able to verify a 5% or 10% loss.

This problem is more difficult when the subject buildings are of reinforced concrete construction.  In the Psychiatric Hospital analysis, OSHPD and the engineers of record have defined all cracks larger than 0.006 inch as Northridge earthquake cracks, but such can never be the case because all concrete structures have some cracks.  Cracking from shrinkage and normal service life thermal stresses, as well as the existence of cold joints in the original construction, is normal.  In addition, in this case, the building has been subjected to several previous earthquakes.  In fact, there is the often repeated axiom: "if it ain't cracked, it ain't concrete."  

The problem presented with establishing the pre-disaster data point for a capacity loss analysis of a reinforced concrete shear wall building is an important one.  As the paper in Appendix B illustrates, the initial onset of cracking does not identify the point when a reinforced concrete element begins to yield inelastically, much less when it has reached its ultimate strength.
  The cracks continue to increase in both number and in size as yielding begins and the element is worked with each strong motion cycle towards its ultimate strength.  

Evidence that an element may have been stressed beyond its ultimate capacity may be relatively easy to identify in the form of widespread crushing of the concrete, as well as large tension cracks, and the visible stretching or bending of the steel reinforcement, whereas the onset of inelastic behavior is not easily distinguished from the initial cracking which occurs prior to yielding of the reinforcement, as the illustrations on p14 and 15 in Appendix B show.  In these illustrations from Park and Paulay, the visual difference between what is the crack pattern in the 1st cycle - with no inelastic yielding in the hysteresis loops (cycles 2-4 are not shown) and the crack pattern in the 5th cycle - with the onset of yielding (shown) would be difficult to detect from a visual inspection without the instrumentation used in the experiment, whereas the evidence of loss of strength in the 12th cycle is apparent.  This same type of evidence has been demonstrated by other laboratory tests.  

Complicating the matter is the fact that once the earthquake stops, cracks which may have opened wide enough to cause the reinforcing to yield may have partially re-closed.  Ascribing loss of capacity to cracks simply on the basis of size, unless they are very large, is meaningless.

B.
WHY OSHPD'S IMPLEMENTATION OF THE PROVISIONS OF THE OSHPD PIN #3 IS INCONSISTENT WITH THE ENGINEERING SCIENCE WHICH UNDERLIES THE CALIFORNIA BUILDING CODE.

The disagreement between FEMA and state and local officials having to do with the LAC/USC Medical Center buildings stems from more than just the language of the PIN #3 itself.  FEMA has also identified serious concerns with the engineering requirements which the OSHPD engineers have promulgated as part of their review of projects under the PIN. 

The A&E Report for the Psychiatric Hospital included the letters and meeting notes between KPFF Engineers and OSHPD concerning the analysis of the capacity of the building under the provisions of OSHPD PIN #3.  These documents reveal the initial differences in the technical approaches between what the KPFF engineers originally proposed, and what was settled with OSHPD as a basis for determining capacity loss.  The documents illustrate that the engineers did originally deal with some of the issues raised above by addressing the complexities of how to arrive at a scientifically supportable assessment of capacity loss in cracked reinforced concrete elements.   In a letter dated July 22, 1994 from Jefferson Asher of KPFF Engineers (the Subgrantee's engineer) to the Subgrantee's architect, the engineer reported:   

 "Our assessment was based on a method of analysis which relies on an assessment of the capacity of the concrete shear walls as a function of the effectiveness of aggregate interlock, shear friction and dowel action provided by the reinforcement to transfer  forces across a crack interface....We are of the opinion that this method is supported by physical research as presented in technical literature.”

Based on this assessment methodology, the engineers had concluded that:

"It has been our assessment that the damage sustained by the building, due to the Northridge Earthquake and related after-shocks, has not reduced the lateral load resisting capacity of the building by more than 5% at any level.  As such, based on the criteria established by the OSHPD Northridge Earthquake Policy, a simple patch and repair scheme to repair to pre-quake condition would allow it to function as it did prior to the Northridge Earthquake."

It was after the engineers' dialogue with OSHPD in a July 21, 1994 meeting that they altered their methodology to one which FEMA finds to be scientifically unsupportable.  The same letter documents this switch:

“OSHPD has not accepted this method of analysis and asked that the formulae which are noted in Section 2625(h) 3A of the 1992 CBC (formula 25-6) be used to analyze the damage to the concrete shear walls.  Based on this method of analysis, damage to the lateral load resisting capacity of the building exceeds 10% at levels 2&3....It was finally resolved that the acceptable method would be to use the code formulas."
As is shown here, such a switch in methodologies results in numbers which, according to OSHPD, under the PIN #3, move the Psychiatric Hospital from a simple patch and paint to a full building upgrade. 

The OSHPD analysis methodology went even one step further.  In addition to stipulating the formula to be used in the capacity assessment, OSHPD also established a simplified basis for the visual inspection data to be put into the formula.  In an October 27, 1994 letter from KPFF to the architect, the engineer reports on the dialogue with OSHPD:  " Specifically, it was agreed [with OSHPD] that for all cracks >0.006" [or greater] only the contribution from the reinforcing steel would be considered effective in the calculation of the wall capacity."
As can be seen by this document and the meeting notes, OSHPD had dictated that the contribution of the concrete in the reinforced concrete shear walls with hairline cracks would not be included in the calculated lateral capacity analysis.  As can be seen from the July 22 KPFF Engineers' letter quoted above, this departs from the "method [which is] supported by physical research as presented in technical literature" where the post-elastic capacity of the concrete would be included in the analysis.  

In summary, OSHPD not only requires that a capacity-loss analysis be done, but also directs the engineers to conduct that analysis in a certain way.  In the case of the Psychiatric Hospital and the Pediatrics Pavilion, the OSHPD’s instructions to the engineers included the following: (1) requirements that the formulae which are noted in Section 2625 (h)  3A of the 1992 CBC be used to analyze the damage to the concrete shear walls, and (2) the requirement that “for all cracks >0.006" [or greater] only the contribution from the reinforcing steel would be considered effective in the calculation of the wall capacity."   These two directives are reviewed below.

1.  
The OSHPD instruction to engineers to use a CBC design formula for post-earthquake analysis:  

The OSHPD engineers and code enforcement officials are requiring that the analysis of the loss of lateral capacity be done using formulae and other information which does not conform to generally held principles of engineering and material mechanics.  In the case of the Psychiatric Hospital (and the Pediatrics Pavilion which was also analyzed by KPFF Engineers) OSHPD instructed KPFF Engineers to use formula 25-6, a reinforced concrete shear capacity formula used for the design of new shear walls.  In this analysis, the building in its cracked condition was compared to an idealized completely uncracked condition by deducting the value of the concrete in the formula 25-6 calculations for the area of wall with the cracks.  

This is inherently flawed because the formula 25-6 is not an appropriate formula for evaluating the effects of cracks in an existing concrete shear wall.  This is true because this formula was derived from empirical scientific data obtained from testing the performance of heavily cracked shear wall elements.  Its use to establish a ratio between a cracked and pre-cracked section of wall is, therefore, fallacious, and the results are meaningless. 

By basing the code upgrade trigger on a generalized and indiscriminate analysis of cracks of all sizes, locations and configurations, OSHPD fails to account for the fact that cracked members may not necessarily have lost any of their ultimate load capacity.  (Their stiffness will have been reduced, which is likely to be beneficial.)  Only when the cracks become large, and concrete crushes, has the ultimate capacity of the members been reached.  Thus, the capacity loss procedure based on the subtraction of walls with cracks, as if the building had no cracks prior to the event, leads to highly erroneous results. 

2.  
The stipulation by OSHPD that, for all cracks over 6/1000th of an inch, the concrete will be analyzed as having zero capacity:  

The records quoted from above show that the Subgrantee’s own engineers agree that treating strength of concrete in walls with cracks wider than 6/1000ths of an inch to be zero is not supportable based on the scientific evidence on the strength and ultimate capacity of concrete walls.  As is explained in the paper in Appendix B, as well as the discussion in Chapter 4 of this appeal analysis, the inclusion of hairline cracks into a capacity loss analysis is not supported by the scientific evidence.  In shear walls, such cracks provide little evidence of, or basis for, a finding that significant capacity has been lost.  Besides, such cracks are common even in new structures.  Buildings which are 45 years old and which have been through several earthquakes will most certainly have many cracks prior to the Northridge event.

3. 
 The analysis methodology combines all cracks on a given floor together regardless of the element in which the cracks are located:  

The A&E reports for the LAC/USC Hospitals state that all cracks over a certain dimension have been treated the same in the analysis of capacity loss.  This is incorrect from a scientific perspective.  This analysis methodology used for the Psychiatric Building lumps all cracks at a given floor level together, regardless of the relative stiffness and strength of the element which they are in.  This fails to distinguish between those elements which are stressed sequentially as described above, and those which are engaged simultaneously by the forces of the earthquake.  The total maximum lateral capacity of a building is probably not reduced by the propagation of cracks in only the stiffest building elements during an earthquake.

In addition, if the method is applied indiscriminately to both horizontal and diagonal cracks, then cracks which may simply be the manifestation of construction joints, or which otherwise have less structural significance than diagonal cracks, are treated with equal weight as diagonal shear cracks.

C.
WHY SECTION 203 OF THE CBC, THE DANGEROUS BUILDING SECTION, IS NOT AN UPGRADE TRIGGER

The other area where the provisions of the CBC apply to the repair of damaged existing buildings is section 203, which provides that unsafe conditions be repaired.  Section 203 is not a trigger section of the code for an upgrade because it only requires that the identified hazard be abated by repair.  It does not stipulate that further upgrading of the facility beyond repairs must be carried out.  The only situation where this provision would require any upgrading under the code is if the repairs alone could not be relied on to make the dangerous condition safe again. 

The Psychiatric Hospital can be repaired in such a manner that any "dangerous condition" identified following the disaster can be fully eliminated and the building restored to equal or better than the condition it was in prior to the earthquake with only localized improvements in the detailing of the short piers.  Thus, FEMA has proposed to fund a level of repair which improves the building in a substantial way by converting to ductile design the brittle narrow panel/column elements in the building which suffered from diagonal shear cracking.  FEMA has identified only these elements as requiring the level of upgrade work specified in Chapter 4  as necessary to ensure their safe repair.

D.
THE EFFICACY OF USING EPOXY INJECTION FOR THE REPAIR OF REINFORCED CONCRETE SHEAR WALLS.
Epoxy injection repair is a well established method for restoring strength and integrity to concrete walls and slabs.  It is recognized that the quality of the process has major impact on the successful repair.  Therefore, many jurisdictions have established criteria to assure that their projects will achieve the desired post repair performance.  IR 100-2 “Epoxy Injection Repair of Concrete and Masonry Building Elements.”
 permits epoxy repair of concrete cracks ranging from 0.006 inch to 3/16 inch maximum, while the City of Los Angeles permits epoxy repair of cracks up to 1/4 inch maximum.  These agencies provide inspection and testing criteria to assure proper repair construction.  (See Appendix C)

In May, 1995 LA County, ISD, Construction Quality & Contracting Division issued Epoxy Guidelines that “all A/E evaluations or permanent fixes should be evaluated at 70% to 80% maximum strength for epoxy grout solution of cracked concrete.”  The basis for this guideline was FEMA 97
  Appendix page A-41 which states “1.  Small Cracks.  If concrete cracks are reasonably small (opening widths of less than 1/4 inch), the simplest method of repairing reinforced concrete elements is to pressure-inject epoxy. . . .With full penetration of epoxy, original strength can be restored.  However, recovery of only 70 to 80 percent of the original strength should be assumed.” (See Appendix C)  Unfortunately, this quoted section does not provide the rationale behind the statement.  Fortunately, the source document for this section of FEMA 97 Appendix was written by a member of the ATC 3-06 committee for publication in a Workshop.
  

In corresponding section of this paper which discusses the technique of epoxy injection (page 845) “The behavior of members repaired by this technique in the laboratory and subjected to load conditions similar to the original damaging conditions has shown that the failure occurs adjacent to the epoxy repairs. . . . It is appropriate to consider whether this is adequate repair.  It has been shown that the original strength can be developed, although it has been recommended that only 70 to 80 percent of the original strength recovery be assumed because of the possibility of lack of penetration of all the cracks in the section.”  The assumption of a percentage reduction in strength requires that the purpose of the epoxy injection is to restore strength and that there are a large number of cracks in the repair region which may not be fully injected.  

For most of the Psychiatric Hospital cracks, the epoxy injection repair is of individual cracks, not multiple cracks.  The laboratory data referenced in the Workshop paper was predominately of beam to column connections with multiple flexural shear cracks including bond deterioration.  With appropriate construction quality controls and testing, full strength recovery is easily achieved in beams and columns (strength recovery is not necessary for walls).

In the case of the Psychiatric Hospital, where the wall cracks are less than 3/16 inch, the cracks can be epoxy injected to restore most of their original stiffness and to maintain their pre-earthquake strength, which has not been reduced.  For the most damaged pier columns, the column cores will be epoxy injected to provide full gravity load capacity while providing additional lateral ties and new full strength concrete cover to enhance their future cyclic ductile performance.  (See Appendix D for more information,)
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A.
BUILDING DESCRIPTION

1.
The Building:

Date of Construction:

1949-50, opened in 1951.


Gross Sq. Ft. Area:

149,452


Number of stories:

8


Shape of Building footprint:  
an "E"


Building Orientation:  
Left side of the ‘E’ is towards the north.


Wing heights:


Main wing:


8 stories

East and West wings:

6 stories

Central wing:


3 stories


Wing footprints:

Main Wing:


184' x 43'

East and West wings:

132' x 32'

Central wing:


101' x 43'


Typical floor height:

13' (floors 1-3)

 





12' (floors 4-8)


Maximum bld. height:

+ or - 123 feet

2.
Structural System and construction details:

Structural frame:
Reinforced concrete frame and shear wall with reinforced concrete floors on a one way system of concrete beams.


Lateral System:  
The lateral system consists of punctured shear walls extending across the entire width and length of the building exterior, with solid shear walls around the stairs, the elevators, and the ends of the east and west wings.  Rather than consisting of large monolithic windowless shear walls, this building was designed to take most of the lateral forces across the entire area of spandrels and piers between the windows.  These elements form large shear walls where broad piers, which are engaged with the columns behind, are interrupted by wide horizontal windows.


Foundation system:
Piles, with pile caps under each interior column.


Exterior cladding: 
Exposed structural concrete spandrels and shear walls with steel frame windows.


Roof:


Flat roof with built up tar and gravel.


Interior partitions:
Steel studs with plaster on wire lath. 
B.
HISTORICAL BACKGROUND

Original Construction Date:
1949-50


Original Architect:
Adrian Wilson of Paul R. Williams, Architects


Original Engineer:
Brandow and Johnston, Engineers

C.
THE EARTHQUAKE DAMAGE
The following is a description of the observed damage to the building as seen following the Northridge Earthquake.  Although the building had been subject to earthquake shaking in prior earthquakes, no report on the level of damage following these earlier events has been found.  It is difficult to distinguish between earlier cracks, cracks which re-opened and cracks which were newly caused by Northridge Earthquake. 

Other recent disasters which may have affected the building are:

(1)
The Sylmar Earthquake of 1971

(2) 
The Whittier Narrows Earthquake of 1987

In this initial damage description, no attempt to distinguish between new or old cracks has been made, although there was evidence that many cracks had been patched and painted before being re-opened in the Northridge Earthquake.

1.
Structural Damage

a.
Diagonal cracks in the reinforced concrete walls and columns on exterior perimeter of building.  The structural damage is primarily limited to diagonal cracks in the shear walls and piers between the windows along the exterior of the building.  Some of these "x" cracks between the windows were also found on the inside to have passed through the columns which were engaged with the reinforced concrete wings on either side of the column which form the shear panel.  

Diagonal cracks in general:  Based on a review of the crack survey by KPFF Engineers, and on the site visit, the evidence shows that the shear diagonal cracking is primarily located on the north facade of the eight story main east-west wing.  The only other area with any notable diagonal cracking is the base of the south facing shear wall on the east wing.  On the interior of the building, the east wall of the central staircase in the main wing shows more cracking than the other stairway walls, with hairline (.006"-1/16") diagonal and vertical cracks noted at each floor level.

Diagonal cracks on the Main Wing:  The most significant cracking and the only area noted where the cracks have affected the reinforced concrete columns is located on the second through fifth floor in the Main east-west wing.  This "x" cracking was located on the north side of the structure, and concentrated on the 3rd floor (2nd floor from ground on this side). Only the narrow piers between the windows show "x" cracks  in excess of 1/16".  On the south facade, only 2 such window piers show cracks in excess of 1/16th inch, whereas on the north, 11 such window piers show such cracks, 3 on the 2nd (ground) level, 7 on the 3rd level, and 1 on the 4th level. The widest cracks were located in the piers immediately above the transfer girder over the north entrance.

In the two shear walls located on the ends of the east and west wings about 20' forward of the north facade of the main wing there are some diagonal cracks.  On the east wing north wall, the cracks are diagonal from the lower left to the upper right on levels 1-3, and on the west wing north wall, the cracks are from the lower right to upper left on levels 2-3.

Based on the crack survey conducted by KPFF Engineers submitted in the A&E Report, the following facts pertain to the cracked window piers.

(1)  
All except one of the cracked window piers are on the Main Wing in the east-west direction.  The single window pier on another facade with diagonal cracking is located on the west elevation of the west wing.  This pier has only one diagonal crack rather than an "x" crack, and that crack is marked "1" on the plan (see below).

(2)
KPFF classified the cracks into three groups, with those marked '0' with a width between 6/1000 and 1/16", '1' = 1/16" to 5/16", '2' =  5/16" to ½".

(3)
Of the narrow piers (with the corrugated finish) on each floor, 2 of 4 on the 1st floor have x cracks, and cracks are found in 2 of 4 wider piers.  On the 2nd floor all 7 of 7 narrow piers show cracks, and the 2 wider piers are crack-free.  On the 3rd floor 5 of the 7 narrow piers are cracked, and the 2 wider piers are crack free.  On the 4th floor only one of the narrow piers and none of the wider piers is cracked.  No diagonal cracks were found on the higher floors.

(4)
Of the total of 17 cracked piers, 7 have a thickness marked '0', 10 have cracks marked '1', and none are marked '2'.

(5)
On the south facade, on the ground (1st) floor no diagonal cracks were found, on the 2nd floor, one pier is cracked with cracks marked '0'.  On the 3rd floor, 2 of 6 piers have cracks marked '1', and one marked '0'.  On the 3rd floor 3 piers have cracks marked '0'.  Above that there are no diagonal cracks.

b.
Other observed cracks in reinforced concrete walls.  There are other hairline and 1/16 to 5/16 vertical and horizontal cracks located on all building facades, with very few to be seen on facades other than the north facade of the Main wing.  There seems to be less of a concentrated pattern to these other cracks, except for some vertical cracks in the spandrels below the windows which line up all the way up the building on the north facade of the Main wing to the left of the entrance.

c.
Cracks in the reinforced concrete floors.  The KPFF survey has only identified some minor and localized cracks in the floors of the Main wing along the central hallway at the 3rd, 5th, 7th, and 8th floor level.

2.
Architectural Damage
a.
Minor plaster cracks on interior, mainly along wall to ceiling edges, and radiating from door frame corners.

b.
Water damage from broken roof-top water tank pipes.  The earthquake shifted the three large water tanks on the roof in such a way as to cause the connecting pipes to break; the movement also served to enlarge the hole through which the pipes passed into the floors below.  The water which spilled out of the tanks entered the holes around the pipes into the floors below.

The water damage consists of extensive ceiling and floor damage on the top three floors of the western side of the main wing.  At the time of the inspection for this appeal, (1) the floor tiles had been removed, and (2) the dropped ceiling and lighting had been partially.

c.
Elevator damage.  The DSR reports that the elevator counterweights had come out of their tracks, damaging the elevator mechanism.

d.
Damage in the penthouse.  There are cracks and spalled areas in the concrete in the penthouse reported in the DSR.

D.
FEMA ANALYSIS OF THE BUILDING AND ITS REPAIR
FEMA has determined that this shear wall building, although originally designed 45 years  ago under much less stringent code requirements for seismic design, is much stronger than the minimum values set by the code for lateral capacity in 1949.  Because of the way that the building is designed, the entire reinforced concrete exterior walls, with their deep spandrels and wide piers between the windows, contributes to the lateral force resisting system of the building.  The inherent redundancy of this design contributes strength to the building beyond the minimum code levels in force at the time it was constructed.

FEMA’s analysis of the lateral capacity of the Psychiatric Hospital indicates that the strength of its punctured shearwall exterior wall design, together with the shearwalls around the elevators and stairwells, exceeds the base shear force requirements of the 1992 CBC.  As explained more fully in section G below, the calculations show that the effective Rw  for the existing building in the east-west direction would be 5.0 and in the north-south direction would be 3.7.  (Please see Appendix D for the calculations.)  The building is differently configured and has less ductility in its reinforced concrete detailing than the current code requires for reinforced concrete designs, but, FEMA’s analysis has established that it is of adequate capacity to justify its continued use, once the specified repairs are carried out.  Although this building falls within the class of buildings of non-ductile reinforced concrete design, its punctured shear wall design makes it substantially less vulnerable to collapse than concrete frame buildings, such as those in Mexico City where substantial strength degradation and collapse had been observed.  

Since the damage in this case was limited to cracking in some elements with little or no overall loss of strength to the building, FEMA cannot justify a substantial upgrade or replacement with disaster relief funds.  However, the appeal reviewers did find that there is a reasonable and defensible basis for going beyond the simple pressure grouting of the cracks in the case of where the cracks are found to be shear cracks passing through the vertical load bearing columns which are engaged with the piers on the facade.  Even though most of these cracks are not severe, and do not involve any yielding of the steel, the lack of sufficient column ties to ensure ductile nonlinear performance of these columns should be addressed because they will be the first elements in the lateral system to go inelastic.  With large wide shear walls existing on the same elevations as the narrow piers, it would have been difficult to have foretold, prior to the earthquake, that these small narrow elements would have been the first to crack.  

There are two basic conceptual design alternatives for the repair of this building that were identified and considered:  

(1)
Strengthen and stiffen the shear walls by thickening the shearwalls that do exist, and by filling in a vertical column of windows to create a solid wall.  The purpose of this would be to reduce the loads on the stiff but weaker panel/column elements which suffered the diagonal cracking.

(2)
Repair and improve the panel/column elements themselves by introducing new steel reinforcement to give them enhanced ductility in the area where they were over stressed.  The purpose of this would be to provide them with the post elastic behavior necessary to ensure against collapse should excessive yielding take place.  It also serves to add considerable ductility to that particular area of the building.

Of these two, the second approach was determined to be the preferred approach, and the repair cost estimate is based on that methodology.  This decision was made because the principal evidence provided by the earthquake damage was that the building needed greater ductility in the columns to improve their behavior.  In addition, it seemed that the better practice is to improve the elements which suffered damage, rather than relying on the strengthening of elements with very little damage.

The technique of adding ductility to the elements in earlier reinforced concrete buildings which have less ductile detailing than current practice has become an accepted method.  In their book, Seismic Design of Reinforced Concrete and Masonry Buildings, T. Paulay and M.J.N. Priestley state: 
With increased awareness that excessive strength is not essential or even necessarily desirable, the emphasis in design has shifted from the resistance of large seismic forces to the "evasion" of those forces.  Inelastic structural response has emerged from the obscurity of hypotheses, and became an essential reality in the assessment of structural design for earthquake forces....ductility, which can be considered the essential attribute of maintaining strength while the structure is subjected to reversals of inelastic deformations under seismic response”  [p2]

D.
FEMA ANALYSIS OF THE APPELLANT'S POSITION
In contrast to the FEMA findings on the cost of a viable repair, the Subgrantee has taken the position that the repair of the Psychiatric Pavilion "in conformance with current codes and standards" would cost approximately 80% of the cost of a new building.  This is based upon the application of (1) the OSHPD PIN #3, (2) the provisions of section 2341(a) of the CBC, and (3) the "Indigent Care Facilities" Ordinance passed by the Los Angeles County.  They arrived at their 80% cost to repair figure primarily on the basis of their flawed assessment of how much lateral capacity the building may have lost during the earthquake.  

1.
Analysis of the building if the OSHPD PIN #3 were an applicable code:  Although FEMA has determined that the PIN does not constitute an applicable code or standard, it is germane in this appeal response to address the questions which have been raised over the safety and integrity of the damaged building which the Subgrantee
's capacity loss analysis raise.

The Applicant's A&E Report used a methodology for the measurement of capacity loss developed in a series of meetings with OSHPD where the horizontal length of cracks wider than 6/1000 of an inch was measured and subtracted from the total length of the shear walls at a given floor level.  The capacity loss was measured as a ratio of the accumulated crack lengths to the entire length of the walls at the given floor using the formula 25-6 from the CBC with the concrete strength in the cracked section treated as zero.  As has been explained above, capacity loss as a measurement of crack widths and lengths is seriously flawed.  Its application in this case is no exception.  Even with this erroneous methodology, the computed capacity loss at the most damaged level was only slightly over 10%.

It was also documented in the A&E report that, based on the engineer's own methodology, derived from generally accepted engineering sources, the capacity loss had been reduced less than 5%.  This methodology was overruled in their subsequent meetings with OSHPD.

In the review of this building under this appeal, FEMA finds little evidence to support the claim that significant lateral capacity has been lost.  For the reasons explained in chapter 3 above, the exact measurement of such a loss is probably not possible.  However, there are conditions present here which support the position that the damage seen does not indicate a measurable capacity loss.  These are (1) the fact that no evidence exists to support any claim that the maximum strength of any element had been exceeded would be shown by the crushing of concrete, (2) the fact that the energy dissipation capacity which was expended by the hairline cracking, as a percentage of the total energy dissipation capacity at the given floor level, was extremely small, and (3) the evidence that many of the cracks show evidence of having existed prior to the disaster.  

If an acceptable method for analyzing capacity loss against the total ultimate capacity of a building at a given floor level were ever developed and accepted as a code required methodology, FEMA believes that this building would fall below the thresholds provided by the PIN anyway.  Thus, in the event that the PIN language were deemed an acceptable code, the seismic upgrading of this building would NOT be required by application of such a code.

F.
FEMA ELIGIBLE RECOMMENDED REPAIR PROCEDURES

FEMA has based the eligible repair approach which has been used for the estimation of eligible costs after a careful evaluation of several different approaches from the minimal simple pressure grouting of the cracks and repair of architectural damage to the more extensive upgrading of the building as a part of the repair.  Since FEMA is not the engineer of record, but rather must determine the size of a grant on what basically fits the needs and requirements to repair the disaster damage to a pre-disaster condition at reasonable cost, the effort was to develop a schematic solution which addresses most completely the problems manifested by the earthquake.

FEMA has determined that the structural damage to the Psychiatric Hospital Building can be adequately repaired by the following procedures: 

(1) the removal of the surface concrete and the re-wrapping with steel reinforcement and reapplication of the concrete of the more heavily damaged panel and column elements from below the window to above the window level, and 

(2) the epoxy grouting of the cracks in these elements and throughout the rest of the building.  The panel/column elements determined eligible for FEMA funded repair in the manner described in (1) will be those for which the cracks are in excess of 1/16th of an inch, plus a few others for symmetry.  A total of 26 panel/column elements have been identified as eligible for repair in this manner.  The cost estimate has been based on this number.

For the rest of the structure, the injection of epoxy grout has been determined to be eligible.  This will serve to restore some lost energy dissipation capacity, as well as serving to seal the reinforcing in the wall from exposure to air and moisture.  Since no strength has been lost in the elements to be epoxy grouted alone, the issue which has been debated over whether the material can restore lost strength is not germane.

The architectural repairs to the building are: 

 (1) general repairs to the ceilings and plaster walls correcting damage and dislocation of elements due to the shaking, 

(2) repairs to the elevators, 

(3) repairs to the water delivery system for the sprinklers resulting from the abandonment of the roof-top water tanks, (4) repair of the water damage from the water which came through the roof from the broken water main below the tanks. 

G.
FEMA RECOMMENDED ELIGIBLE HAZARD MITIGATION SEISMIC UPGRADE MEASURES
FEMA has explored the merits of several potential cost-effective seismic upgrade approaches. As a result of this study, FEMA determined that a schematic seismic upgrade schematic design, based on the strengthening of the pier elements between the windows, as well as adding reinforcing steel to make them ductile, would serve to upgrade the building to a level greater than the base shear requirements of the 1992 CBC for non-essential medical buildings. (I=1.15).  This design also places current code level ductile detailing in those elements where it is most needed: the short piers between the windows.  (Please see the attached plans for the details and locations of this proposed upgrade work.) 

From the earlier comparison of the probable 1994 Northridge earthquake ground motions at the Psychiatric Hospital site with the 1992 CBC design coefficients, and the small amount of structural damage experienced by the building during the Northridge earthquake, it was expected that the existing building capacity would not be much below the 1992 CBC seismic lateral load requirements.  As shown by strength analysis, FEMA has established that this is in fact the case.  Calculations of the total capacity of the building after the hazard mitigation work, using a simple code based linear elastic analysis, indicates that the capacity achieved is equivalent to current code design using an Rw factor of 3.2.  (See Appendix D for the calculations of the strength of both before and after hazard mitigation work.)  

In order to provide improved ductile response, as well as a further increase to the lateral load capacity without unbalancing the existing excellent structural system, it was decided to increase the strength of selected exterior column piers.  The pattern of pier strengthening was selected to follow in a logical manner the increase seismic demand over the height of the building.  Thus a greater number of piers were selected for strengthening in the lower floors of the building.  The conceptual hazard mitigation seismic upgrade scheme evaluated and cost-estimated in this appeal response thus consists of enlarging and adding ductile detailing to a total of 119 pier/column elements.  

An “element” is the complete column/wall panel element extending from floor to ceiling.  The vertical reinforcing extends through the floors with lap joints to provide continuity.  The concrete is poured in place (not shotcrete).  While the details of this scheme may vary in a final design, the pricing has been based on the full cost of what is required to execute a seismic upgrade installation of this type.

Methodology:  For this conceptual design, only the third story, which is the floor which suffered the most damage in the Northridge Earthquake, was analyzed to determine the most representative maximum values as shown in Appendix D.  First the existing undamaged building was analyzed for its stiffness and strength.  The relative stiffness of the various wall and pier elements were determined by using an effective stiffness coefficient of 12 EI for pier with ends fixed by the deep rigid spandrels beams top and bottom, 6 EI for a pier fixed on one end, and 3 EI for cantilever members.  

For calculation convenience, the 12 EI coefficient was used for all members, and their effective length was adjusted to obtain the appropriate member relative stiffness.  For the pre-cracking analysis, the total shear force in a given direction was then distributed to each of the structural members in proportion to these relative stiffnesses.  The member lateral force was compared to its strength to assess the probable sequence of member cracking.  This analysis methodology proved to give results consistent with the observed earthquake damage; it demonstrated that the recessed column piers should be the first to be damaged.  

The member strengths were calculated using CBC equation (25-6) for one strength value,  and 6 square root of  fc’ for a second strength value [a lower bound to the actual shear strength as determined by Wood
.  The lower of these two values were used to estimate the member strength, except that for the recessed short piers between the windows the lower bound shear strength as determined by Wood was used as the shear strength of these piers.  A concrete strength of 3.70 ksi and a reinforcing steel yield strength of 45 ksi were used in this analysis.

At level three the 1992 CBC story shear force was calculated to be 35,227 kips using Z=0.4, S=1.2, I=1.15, and Rw=1.  The code lateral force is multiplied by a factor of 1.4 to change it from a working stress basis to ultimate strength basis.  Therefore, the calculated existing building capacity needs to be compared with 49,318 kips between the third and fourth floors.  The capacity in the east-west direction is 9,792 kips and in the north-south direction it is 13,501 kips.  Based on these values, the calculations show that the effective Rw in the east-west direction would be 5.0 and in the north-south direction would be 3.7.  

Both of these values are below a Rw of 6 for new buildings.  By providing the pier mitigation reinforcement the new capacities become 15,577 kips [ Rw =3.2] in the east-west direction and 16,444 kips [ Rw =3.0] in the north-south direction.  These low Rw values ensure enhanced performance during the next code level earthquake, and superior performance during a larger event.

     �


This regulation has been clarified by FEMA to include only the cost of actual repairs, not the cost of any code triggered upgrades, in the calculation towards the 50% threshold.  A copy of the FEMA Guidance is in  Appendix A.


     


     �


In any event, assuming the CBC contains code triggered upgrades, it has to be established that they have been uniformly applied or enforced, as provided in 44 C.F.R.206.226(b)(4)&(5).


     


     �


The FEMA Seismic Rehabilitation Guidelines and Commentary (75% Draft, 1995), by the Applied Technology Council and the Building Seismic Safety Council, states that, for a reinforced concrete shear wall building, a level of damage which is still acceptable for "immediate occupancy" following an earthquake can include "Primary [structural element]: Minor hairline cracking of walls; Coupling beams experience cracking <1/8 inch width...Secondary [structural element]: Minor hairline cracking of walls; Some evidence of sliding at construction joints;..."  Also, T. Paulay, and M.J.N. Priestley, in  Seismic Design of Reinforced Concrete and Masonry Buildings, John Wiley & Sons, provide the observation that: "Reinforced concrete and masonry structures may develop considerable cracking at the serviceability limit state, but no significant yielding of reinforcement, resulting in large cracks, nor crushing of concrete of masonry should result."  ("Serviceability limit state" is defined as buildings which can remain in service with this level of damage following an earthquake.)  These quotes are consistent with the observed damage at the Psychiatric Hospital, except for a few localized examples where larger cracks are observed. 





     


     �


An additional problem encountered in the determination of pre and post-earthquake lateral capacity is the fact that there is as yet no precise means for determining ultimate (i.e. post elastic) capacity loss in damaged shear wall structures which is widely accepted as reliable by the engineering profession.  The available analysis methodologies which have been used are insufficiently precise or accurate to provide the answers required for code based seismic upgrade triggers.


     


     �


Brandow and Johnston continue in business today.  Roy Johnston, of Brandow and Johnston, who worked on the original design of the facility in 1949, helped with this appeal response analysis as a consultant to FEMA.  All of the original drawings had survived  in the Brandow and Johnston records and have provided an important resource for the accuracy of the engineering analysis in this appeal. 


     �


 see note #1, Chapter 1, page 1.


     �


 See note #1, Chapter 1, Page 1.  Since this is settled FEMA policy, it will not be addressed further in this appeal response.


     �


OSHPD's position is put forth in a letter dated January 27, 1995 from OSHPD to the Office of Emergency Services. FEMA, however, is not bound by OSHPD's characterization of the PIN as a clarification, See, Lawrence v. City of Concord, 320 P.2d 215 (Cal.App.2 Dist,1958), "The court cannot accept the Legislative statement that an unmistakable change in the statute is nothing more than a clarification and statement of its original terms," at 217.








   


     �


 This section of the appeal response addresses the legal considerations relative to FEMA's determination that the PIN does not constitute an "applicable code, specification or standard."  It is FEMA's position that there are also underlying technical considerations relative to the PIN that support this determination. Specifically, the OSHPD mandated methodology for applying the thresholds applicable to alterations to assess loss of capacity based on a visual survey of earthquake damage is unsupported by sound technical analysis. This is true because the code requirements for the design of alterations and additions were never intended for the analysis of actual earthquake damage and, if so used, produce erroneous results. When applying the requirements of the CBC, earthquake damage may not be considered a form of "alteration". The technical analysis of the PIN is presented in Chapter 3.


          


�


OSHPD's position on this was made clear to FEMA in a November 16, 1994 letter from OSHPD to the California PAO where they state that "facilities which are under the jurisdiction of OSHPD will have their eligible costs evaluated on the basis of the California Building Code."  


          


�


 An example of this phenomenon would be a flexible steel braced or moment frame building with a single concrete block wall.  In the event of an earthquake, the block wall would be subjected to almost 100% of the forces before the steel frame could be engaged, even though the frame may have been designed to meet all of the building’s code required lateral force needs.  Only when this wall is cracked by the overwhelming forces, would the steel frame begin to be mobilized to resist the earthquake.  At this point, the wall continues to serve to dissipate energy, and thus dampen the building’s response.   As a result, the damage to such a wall does not represent a significant loss to the building's overall capacity.  If the post earthquake survey of such a building failed to take into account the importance of the relative stiffness of  the block wall versus the frame, the building might be considered to be more structurally compromised than it actually is.


     


�


The closest records were obtained in and near the USC base isolated University Hospital across the street from the LAC/USC Medical Center.  The free field records are identified by UHSP.  Figure 3.3 gives the acceleration response spectra at this free field site in a horizontal direction five degree east of north (005), in a horizontal direction five degrees south of east (095), and in the vertical (up) direction.
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Yielding is defined by the onset of permanent deformation of the reinforcing steel in the element.   Hairline tension cracks have been shown by the research cited in Appendix B to occur while the element is still behaving in an elastic manner, as shown by the hysteresis loops.


�


This interpretation made July, 1990 was intended for the use by the plan review and field engineers of OSA/SSA and/or OSHPD to indicate an acceptable method for achieving code compliance.


�


FEMA 97 “NEHRP Recommended Provisions for the Development of Seismic Regulations for New Buildings,” February, 1986 was the first publication in this series and was based upon ATC 3-06 which was published in 1977.  FEMA 97 was issued in three parts: Part 1 - Provisions, Part 2 - Commentary, and Part 3 - Appendix.  Since Part 3 focused exclusively on existing buildings, it was deleted from the succeeding versions of the NEHRP Recommended Provisions published in 1988, 1991 and 1994.  This new building recommended provisions development is currently underway looking forward to the 1997 version.  The existing buildings efforts have been undertaken by FEMA as the development of Guidelines and Commentary for the Seismic Rehabilitation of Buildings through contracts with ATC, BSSC and ASCE.
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Hanson, Robert D., “Repair and Strengthening of Reinforced Concrete Members and Buildings,” Workshop on Earthquake-Resistant Reinforced Concrete Building Construction (ERCBC), Univ. of California, Berkeley, July 11-15, 1977.


�Wood in the ACI Journal, Vol. 87, No. 1, Jan. - Feb., 1990 reviewed 143 low-rise reinforced concrete shear walls tested throughout the world.  In this paper it was concluded that the ACI shear equation [1992 CBC equations 25-6 and 25-7] underestimates the nominal shear strength of lightly reinforced concrete walls and may overestimate the nominal shear strength of walls with greater than 0.38 percent reinforcement.  The walls in the Psychiatric Hospital have reinforcement ratios of about 0.20 percent.  Therefore, the recommended lower bound value for lightly reinforced walls and piers with effective height to width ratios less than 1.5 of 6fc’ was used to establish the shear strength of the element.
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