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Bond Reimbursement and
Grant Review Committee

Meeting Agenda

May 2, 2017April25:-2017
2:30 pm to 4:00 pm+:30-pmte-3:00 pm

Teleconference — School Finance Conf. Room
801 W. 10" Street
Juneau, Alaska

Chair:

Tuesday, May 2, 2017

2:30-2:35 PM

2:35-3:15PM

3:15-3:45 PM

3:45 - 3:50 PM

3:50 — 4:00 PM

4:00 PM

Heidi Teshner, Chair

Agenda Topics

Committee Preparation
e Call-in, Roll Call, Introductions
e  Chair’s Opening Remarks
e Agenda Review/Approval
e Past Meeting Minutes Review/Approval

Department Briefing

° Construction Standards Efforts
o Construction Standards Subcommittee
o Draft Publications and Formats

e  Construction Standards & Cost Control Elements
Model Alaskan School

Cost Standards

Commissioning

Materials/Systems Analysis

Design Ratios

Value Analysis

Construction

O O O 0O O O O

Construction Standards for Cost-effective Construction — [(b)(3)] Strategy
e Proposals & Discussion
e BR&GR 2017 Workplan Review
e Assignments & Scheduling

DEED Wrap-up

Committee Member Comments

Adjourn

Audio Teleconference: Call Toll-Free 1-855-244-8681 (US/Canada); Meeting Number 807 813 709
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6‘3 Bond Reimbursement and
%e,“ Grant Review Committee
h Meeting Agenda

April 25, 2017
1:30 pm to 3:00 pm

Teleconference — School Finance Conf. Room
801 W. 10" Street
Juneau, Alaska

Chair: Heidi Teshner, Chair
Tuesday, April 25, 2017 Agenda Topics
1:30-1:35 PM Committee Preparation
e Call-in, Roll Call, Introductions
e Chair’s Opening Remarks
e Agenda Review/Approval
o Past Meeting Minutes Review/Approval
1:35-2:15 PM Department Briefing

. Construction Standards Efforts
0 Construction Standards Subcommittee
0 Draft Publications and Formats

° Construction Standards & Cost Control Elements

0 Model Alaskan School
0 Cost Standards
0 Commissioning
O Materials/Systems Analysis
0 Design Ratios
0 Value Analysis
0 Construction
2:15-2:45 PM Construction Standards for Cost-effective Construction — [(b)(3)] Strategy

e Proposals & Discussion
e BR&GR 2017 Workplan Review
e Assignments & Scheduling

2:45 - 2:50 PM DEED Wrap-up
2:50 — 3:00 PM Committee Member Comments
3:00 PM Adjourn

Audio Teleconference: Call Toll-Free 1-855-244-8681 (US/Canada); Meeting Number 807 813 709
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BOND REIMBURSEMENT & GRANT REVIEW COMMITTEE
March 30, 2017

Teleconference
FOR REVIEW & APPROVAL - MEETING MINUTES

Committee Members Present Staff Additional Participants

Heidi Teshner Tim Mearig (None — Committee Work Session)
Rep. Sam Kito III Lori Weed

Sen. Anna MacKinnon

Mark Langberg

Dale Smythe

Robert “Bob” Tucker
William “Bill” Murdock
Doug Crevensten

Don Hiley

CALL TO ORDER and ROLL CALL at 1:32pm
Heidi Teshner, chair, called the meeting to order at 1:32 p.m. Roll call of members: Bob
Tucker is absent; Sen. MacKinnon and Rep. Kito are excused. Quorum of 6 members.

REVIEW and APPROVAL of AGENDA
Sen. MacKinnon joined the meeting.
Agenda reviewed and approved by unanimous consent.

REVIEW and APPROVAL of MINUTES
Bob Tucker joined the meeting.
Minutes for February 28, 2017 reviewed and approved as submitted by unanimous consent.

BR&GR MASTER LIST WORK PLAN

Tim noted that this is a carryover from the February 28 meeting. The department would like to
bring back a process for long-range and annual planning for the committee. This specific tool was
previously used through 2006. The work topics have been organized by statutory responsibilities;
the list includes items from 2006 and those noted by the committee more recently.

Rep. Kito joined the meeting. (Full complement of 9 members.)

Tim offered that the document is a work in process and anticipates DEED to have a supporting
role. Bob noted that some items have been on the list for quite some time and suggested a brief
synopsis of each item and a determination of which topics should remain on the list and those
that are not relevant. Tim concurred but observed that some items, such as the space allocation
issues, are so old as to be current again. The document should be edited to be a useful tool for
tracking topics, and look at responsibilities and due dates.

Tim reviewed the first section, noting the committee is tasked with putting forward an
application for ranking projects. The committee was created in SLA 1993, it established the
application and prioritization process for FY96, and has since been responsible for annually
approving an application for the major maintenance and school construction grant fund process.

Bond Reimbursement & Grant Review Committee March 30, 2017
Teleconference Page 1 of 3 DRAFT
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Under section 2, the statute asks the committee to review projects. Reference the February 28
meeting, discussing committee options to review projects and make recommendations. This
section includes items relating to how the committee can help the department plan school
construction and renewal around the state, including a related topic on funding.

Responding to Sen. MacKinnon’s question, Tim clarified the work item “state’s role in design
and construction” has been on the list as a discussion item as to whether or not the department
can have different levels of involvement between rural and organized boroughs, as many
municipalities are recognized jurisdictions for code reviews. DEED has implemented
regulations as a result of this work topic to enable districts to enter into a memorandum of
agreement to do their own design reviews and the department primarily reviews scoping and
bidding documents. Bob clarified that the committee does not participate in these arrangements.
Tim indicated that the committee had likely been involved in drafting the regulation.

Sen. MacKinnon noted that the state suspended the debt reimbursement program and she has
currently introduced a bill (SB 87) to try to gain energy efficiencies for long-term operating
costs. She is very interested in the role the committee plays in developing regulations around
energy efficiency, construction management, and design and construction.

Section 3 relates to developing criteria for cost-effective school construction. Several items have
been implemented in this area, but the committee has not produced a document or standards. Tim
observed that this section is a resource intensive effort, and is hard to do on a volunteer basis.

Section 4 is prototypical design analysis. The committee has attended to this previously,
adopting prototypical school design guidelines. There was a 2015 prototype analysis report.

The annual topic in Section 5 is the drafting and approval of the project application. Included in
that is the committee’s responsibility for a ranking system. Related to the area of CIP application
and scoring, there is an opportunity to touch on many aspects of school planning, design, and
construction. [Note: on reaching this section, Tim modified that Section 1’s emphasis was mis-
stated and should have been the committee’s review of grant priorities. ]

Section 6, “CIP Approval Process Recommendations”, is based on statutory requirement for
recommendations to the state board on making changes to the approval process for grants. The
work topics documents have traditionally included regulations and handbooks in this section.

Section 7 was added in 2010, relating to setting standards for energy efficiencies for schools for
construction and major maintenance; the committee addressed this in 2011-2012, recommending
DEED implement standards in regulation.

Tim asked whether any committee member could speak to 6.5.1, 6.5.2, or 6.5.3. Don stated that
6.5.3 (“ADM by Grade Level (for SERRC?)”) came from trying to do enrollment projections
based on cohort survival worksheets. Rep. Kito clarified that 6.5.1 (Consolidation into Single
Database) was based on DEED having multiple databases and spreadsheets being copied forward
every year in support of the CIP process, and looking at whether those could be combined. Item
6.5.2 (Coordination with Unity Project) was DEED looking into whether it would be useful to
integrate with the U.S. DOE database. Lack of staff and resources prohibited looking into these
issues. Tim stated that the department will conduct an internal review of these two topics.

Bond Reimbursement & Grant Review Committee March 30, 2017
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Sen. MacKinnon suggested that work on School Design & Construction Standards not wait until
2020 as currently listed. If the school debt reimbursement program returns in 2020, it would be
beneficial for the committee to take up school design and construction standards to support the
legislature as it looks at what to do with school construction and major maintenance. Committee
agreed to revise the publication timeline.

In response to Mark’s suggestion to retire the Swimming Pool Guidelines, Tim clarified that the
publication does not provide design standards but is based on statutory requirement to provide
districts information on allowable pool size and when they would qualify for a state-funded pool.
Rep. Kito also observed that if the lower level of the debt reimbursement program were not
reinstated, the Guidelines would need to be revised and statute would need to be reviewed.

BR&GR 2017 WORK PLAN

Committee members reiterated their desire to move the Construction Standards to the 2017 work
plan. Tim stated that it would be helpful to remove the Life Cycle Cost Analysis and replace it
with the Construction Standards publication. Sen. MacKinnon noted that any changes to the
process, in order to introduce or modify existing legislation, would be needed by January 2018.

Tim suggested that the committee schedule another short teleconference session prior to the
September meeting; he can provide an overview of the publication status. Mark suggested that
the committee plan on several telephonic meetings prior to September. Tim noted that one or
more subcommittees to work on the publication may be needed. General concurrence for a
preliminary meeting to frame the topic, followed by a few longer efforts on the publication.

Mark noted there were no surprises in the prototype report and recommended removal.

Sen. MacKinnon summarized the report’s finding not use prototypical designs, noting, however,
the bill she introduced that addresses standardized components for various systems by climate
region. Bob asked that DEED send the committee the legislation under consideration.

Tim noted that SB 87 includes a provision for the committee to review school plans for the
potential application of standardized systems and components. He will reach out to committee
members to work on position paper for the September meeting on how to take on that role if the
bill is passed. Bob offered to collaborate as needed. Discussion on procurement rules, ability to
sole source materials and equipment, and limiting contractor mobilization/ de-mobilization costs.

FUTURE MEETING DATE

Heidi stated that the next meeting date and time will be discussed via e-mail. She asked
for approval for 2017 work topic plan changes: remove prototype report review, add briefing
paper on the pending legislation (SB 87), remove Life Cycle Cost Analysis Handbook update,
and add new Construction Standards publication. Committee approved by unanimous consent.

CLOSING COMMENTS
Committee members expressed support of shorter telephonic “work sessions” in-between regular
bi-annual meetings and appreciation that the full membership was able to attend and participate.

MEETING ADJOURNED
The committee adjourned at 2:48 p.m.

Bond Reimbursement & Grant Review Committee March 30, 2017
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State of Alaska Department of Education & Early Development
Bond Reimbursement & Grant Review Committee

By: Tim Mearig, Facilities Manager Date: April 17,2017
Phone: 465-6906 File: g:\br&gr\papers
Construction Standards
For: Bond Reimbursement and Grant Subject: School Construction Standards
Review Committee Efforts

BRIEFING PAPER

Background

AS 14.11.013(b)(3) tasks the Bond Reimbursement & Grant Review Committee with the
development of criteria for school construction as follows:

(3) develop criteria for construction of schools in the state; criteria developed
under this paragraph must include requirements intended to achieve cost-effective
school construction,

Upon formation in September 1993, the Committee began efforts to accomplish this task.

The first meeting’s agenda included one and a quarter hours for discussing “Guidelines and
Standards”. For the next five years—through 1999—the Committee’s actions in this area
addressed the mandate indirectly through the review and update of existing standards, and the
adoption of several general strategies including: 1) requirements for life cycle cost analysis and
cost/benefit analysis to supplement CIP applications, 2) development of Alaska-specific school
facility appraisals, 3) regulations adding national standards and codes for school facilities, and
4) development of policy on prototypes.

In 2000, a Construction Standards Subcommittee was formed under the leadership of Harley
Hightower, an original appointee to the Committee in one of the two Professional Degree &
Experience in School Construction positions. By December of 2000, the record shows that
Harley had concluded that, due to the complexity of the issue, additional assistance beyond what
he could individually supply to the committee would be needed. He gained the Committee’s
concurrence to solicit assistance from other entities such as the AIA, CEFPI (now A4LE), and
APDC. He also requested that the department gather all standards/design guides from districts
for use in the effort.

During 2001 and 2002, a revolving group of experts was assembled by Harley, and the
subcommittee had substantial activity including a series of a dozen meetings to review progress
and align efforts. A mission statement was adopted and frameworks for the standards were
reviewed and approved by the Committee (see attached).
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Available records indicate sustained efforts by subcommittee members, and regular reporting to
the Committee through the fall of 2002. However, very little tangible product, if produced,
remains and the subcommittee disbanded that December.

Discussion
Sample Publications & Formats

One important reality surfaces from review of the subcommittee-era efforts. Throughout, there
was a running tension regarding the proper format for a state-level construction standard: should
it be a set of performance standards organized by building system, or should it establish
prescriptive standards organized by construction trades and materials?

After the subcommittee dissolved, two of its primary advocates, Nathan Coffee, Architect
Assistant at DEED, and Harley Hightower, each continued to pursue their vision of a school
construction standard. In 2004, just prior to leaving the department for other opportunities,
Nathan completed a draft DEED publication, School Design & Construction Standards
Handbook—a 12 page narrative standard incorporating various design criteria. In early 2005, in
a herculean effort, Harley provided the department with a collection of 36 standards sections
covering most architectural components. As presented, this is a 287 page document complete
with industry standards, materials properties, and performance and installation requirements. In
previous testimony to the Committee, Harley stated that a complete set of standards of this nature
covering site civil, architectural, mechanical, and electrical construction elements would require
100 sections.

Also included in supporting material are two samples of school facility standards, one from the
Mat-Su Borough School District, and one from the Lower Kuskokwim School District. We
estimate that similar standards are in-place in approximately 50% of the school districts in the
state.

Construction Standards & Cost Control Elements

In developing criteria for school construction in the state there are many possible areas of focus.
Indeed, the state has well-implemented standards in the following areas:
e standard building codes (4 AAC 31.014),
energy efficiency codes (4 AAC 31.014),
eligible space per attendance area (4 AAC 31.016),
eligible space per student (4 AAC 31.020),
eligible covered areas (4 AAC 31.020),
construction project execution (4 AAC 31.023), and
construction project procurement (4 AAC 31.080).

Although each of these standards can significantly impact the cost of school construction, none
of them establishes a standard for achieving cost effective school construction. Said another
way, none of them implement restrictions on either excessively high cost or ineffectively low
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cost. Two projects, in the same geographic region, each firmly adhering to codes, eligible space,
and project delivery requirements could be completed with widely varying total project costs.
Currently, the state has authority, through several statutory and regulatory provisions, and
opportunity, through project review and analysis, to mitigate this cost differential. While every
effort is made to apply cost adjustments in a clear, even-handed manner, there is no published
standard for assessing cost effectiveness.

Following are some possible construction standards elements that have a cost control component:

1. Model Alaskan School
The premise of this standard would be to establish what features and elements of a school would
be eligible for state aid and beyond which, according to their preference or an alternate standard,
would need to be funded 100% by the local education agency. Since the publication of the
Program Demand Cost Model for Alaskan Schools in 1980, and its subsequent updates through
the 16™ Edition, the department has had a de facto standard of a Model Alaskan School.
Currently this model is Anchorage-centric but it could be developed to incorporate the necessary
geographic regions of the state. An extraction of the current model school elements is attached.

2. Construction Cost Standards
The premise of this standard would be to establish a maximum cost, presumably on a dollar per
square foot basis, which would be eligible for state aid. Beyond this maximum, cost for the
project would need to be funded 100% by the local education agency. Again, using the Program
Demand Cost Model for Alaska Schools, the department effectively manages a cost standard
applicable to many school projects. By applying geographic cost factors to the model school, a
reasonable cost for school capital projects can be created for every school location in the state.
To date, the Cost Model has only been used as a check-and-balance for estimated project costs,
not as a maximum cost tool. Several US states currently manage either a maximum cost or a cost
range for projects receiving state aid. In discussions with counterparts in those states, each admit
that it is very challenging to manage this standard. Here is a partial list of reasons: a) costs
change constantly, b) construction costs include variables that, even for contractors, are best
guesses, ¢) projects are often a hybrid of types (i.e., new construction, addition,
system/component repair, system/component replacement, system/component upgrade, etc.)
each of which influences costs differently, d) even when new construction for buildings can be
normed, site costs are widely variable.

3. Materials/Systems Standards
The premise of this standard would be to establish, after a review of available options, those
building systems and components which are the most cost effective for deployment in school
construction in Alaska. The benefits of such standards would be to exclude inappropriate
solutions from a cost, performance, or other basis. Often these types of standards are very
specific and grow out of real-world experiences and/or case studies which can then be applied to
other situations. In addition, standardization of this type can lead to savings in a production-
oriented environment where a measured, known outcome is desired to be repeated. The nemeses
of these types of standards is variation. As an example, exhaust ventilation systems are required
by code for occupant health and safety. This could suggest the development of a standard
exhaust fan with the best life cycle cost effectiveness. However, exhaust system sizing normally
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incorporates factors such as the number of occupants and the volume of the air (enclosed space)
being exhausted. If these variables become difficult to control or to replicate, standardization
becomes more challenging. Where variation can be controlled without introducing unintended
consequences, materials/systems standards can be effective.

4. Design Ratios
The premise of standards based on ratios comparing one or more related elements is that a ‘sweet
spot’ or range can be identified for the most cost effective relationship. In geometry we find the
example of a sphere where the ratio of volume to surface area is maximized. Applied to building
construction—where spheres have yet to be proven as particularly functional or cost effective—a
1000sf building that is 10ft x 100ft x 20ft high may have the identical roof and floor area as one
that is 31.6ft x 31.6ft x 20ft but the surface area ratio of the enclosing walls to the floor in the
first building is 4.4:1, but only 2.5:1 in the second. Design ratios are a common tool in today’s
energy standards where lighting systems must meet a specified power density in watts/sf, or
windows are indexed to a percentage of the exterior wall area. While design ratios can be very
effective measures of efficiency, the result of an efficient ratio in one measure can be offset by
decreased efficiencies in another. In the building example above, the nearly twice as efficient
square building introduces distances for structural spans (i.e., from 10ft to 31.6ft) in floor and
roof framing that could offset some of the efficiency of the enclosure. As such, design ratios
need to have appropriate latitude from a perfect ratio to reasonable ratio.

5. Life-span Standards
The premise of this standard is that quality matters in the selection of materials, systems,
assemblies, and installation techniques when it comes to buildings. Life expectancy or life-span
standards use measurements such as life-cycle cost analysis, to determine an appropriate target
for obsolescence or replacement. A very low cost material with a long life-span is intuitively
preferable over a very costly material with a short life-span if the primary consideration is cost.
It is the same at the whole-building level. Of course there are other consideration that must be
factored in to a complete analysis. Take, for instance, asbestos. For many years, when applied to
needs in facilities and manufacturing, it was seen as a wonderful material. Low cost, long life
span, great properties. Now, of course, we know of other considerations that must be taken into
account with this material. Life-span standards will often drive up initial costs. However, if they
are properly established, those initial costs should be offset by life-cycle savings.

6. Other Measures
There are a variety of tools to bring to bear when setting standards (i.e., life-cycle cost analysis,
materials properties, etc.). This last section covers two tools which are often implemented as
processes within the umbrella of cost-effective construction. The first is value analysis, and the
second is commissioning. Both processes have a robust framework and ample definition for
their application to building construction and could be required as standards for capital projects
funded with state-aid. Value analysis, or value engineering, seeks to interject a formal, measured
assessment of a planned solution against other possible solutions and determine which, if any,
options might bring more value to the owner. It’s an intentionally disruptive tool applied in
measured way. Commissioning similarly seeks to interject a measured assessment of planned
performance. Because all of the conditions to which a building is designed to respond may not
occur prior to initial occupancy—or even for years following occupancy—the function of
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various systems within the building may not be adequately tested. Commissioning is a formal
means of intentionally testing those systems beforehand to ensure they operate properly when
called upon. As with other standards, the costs of implementing these processes is intended to be
repaid—often many fold—by the savings they identify.

Recommendation(s)

The strategy (ref. BR&GR 2017 Workplan) for Committee work under AS 14.11.104(b)(3) will
need to address both the format and the content of any standards. Among the options presented,
or among those that may be presented in the future, the department’s desire would be for
simplicity and clarity. Initially, these might both best be measured by the sheer volume of
documentation which any one standard or another may imply or require. In addition, it seems
like there might be a certain space (void) in the realm of standards that the state could most
effectively fill, one that wouldn’t overlap too heavily with standards at some national level (e.g.,
building codes) and those standards applicable at a school district level.

As a possibility, we would suggest development of a standard based on building systems that are
indexed to the department’s Cost Format, Level 3 and would include standards elements from
items /. Model Alaskan School, 4. Design Ratios, and 5. Life-span Standards in the Discussion
section preceding.

A strategy to achieve this would likely need to include one or more sub-committees and outreach
to stakeholders in related organizations dealing with education facility, planning, design,
construction, and operation.
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Work Topics for the BR & GR Committee
As Of: 3/30/17

BR&GR 2017 Work Items Responsibility Due Date
1. CIP Grant Priority Review — [(b)(1)]
1.1.  FY18 MM & SC Grant Fund Final Lists (4 AAC 31.022(a)(2)(B)) Committee Feb 2017
1.2.  FY19 MM & SC Grant Fund Initial List Committee Dec 2017
2. Grant & Debt Reimbursement Project Recommendations — [(b)(2)]
2.1.  Six-year Capital Plan (14.11.013(a)(1); 4 AAC 31.022(2)) Dept Annually, Nov
3. Construction Standards for Cost-effective Construction — [(b)(3)]
3.1.  (None)
4, Prototypical Design Analysis — [(b)(4)]
4.1. SB87 — Amendments to 14.11.014(b)(4) Dept (w Cmte) Sep 2017
5. CIP Grant Application & Ranking —[(b)(5) & (6)]
51. FY19 CIP Draft Application & Instructions Dept 2-15-17
5.2. FY19 CIP Final Application & Instructions Committee 2-28-17
5.3. FY19 CIP Briefing — Issues and Clarifications Dept Nov 2017
5.4. Facility Condition Survey Minimum Standard Dept (w Cmte) Dec 2017
6. CIP Approval Process Recommendations — [(b)(7)]
6.1. Publication Updates
6.1.1. Program Demand Cost Model for Alaskan Schools Dept Annually, Apr
6.1.2. Capital Project Administration Handbook — Final Dept Mar 2017
6.1.3. Alaska School Facilities Preventive Maintenance Handbook Initial Dept May 2017
Alaska School Facilities Preventive Maintenance Handbook Final Committee Dec 2017
6.1.4. Project Delivery Method Handbook Final Dept Sep 2017
6.2. New Publications
6.2.1. School Design & Construction Standards — Scoping Session Dept Apr 2017
School Design & Construction Standards — Initial Draft Dept (w/Cmte) Sept 2017
School Design & Construction Standards — 2" Draft Dept (w/Cmte) Dec 2017
School Design & Construction Standards — Final Committee Jan 2018
7. Energy Efficiency Standards —[(b)(8)]
7.1. (None)

Projected Meeting Dates

February 28, 2017 (Juneau), Full day

March 30, 2017 (Teleconference), Work Session

April (TBD) (Teleconference), Work Session, Standards
May (TBD) (Teleconference), Work Session, PM Handbook
September 6, 2017 (Teleconference), Half day

December 6, 2017 (Teleconference), Half day
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Department of Education & Early Development
Division of Finance & Support Services/Facilities

Work Topics for the BR & GR Committee
AS 14.11.014
Updated: 3/30/17

BR&GR Work Items — Master List Responsibility Due Date

1. CIP Grant Priority Review — [(b)(1)]

1.1. FYXX MM & SC Grant Fund Initial Lists (4 AAC 31.022(a)(2)(B)) Committee Annually
1.2. FYXX MM & SC Grant Fund Reconsideration Lists Committee TBD
1.3. FYXX MM & SC Grant Fund Final Lists Committee TBD

2. Grant & Debt Reimbursement Project Recommendations — [(b)(2)]

2.1. Six-year Capital Plan (14.11.013(a)(3); 4 AAC 31.022(2)) Dept Annually
2.1.1. Statewide Inventory Dept TBD
2.1.2. Statewide Facility Appraisal Dept TBD
2.1.3. Statewide Condition Survey Dept TBD
2.1.4. Renewal & Replacement Database Dept TBD
2.1.5. Presentation by ASD on Facility Condition Indexing Committee TBD

2.2. School Capital Funding Dept (w Cmte) TBD
2.2.1. Review Process & Funding Streams for Rural & Urban Projects Dept TBD

2.3. State’s Role in Design & Construction
2.3.1. In Organized City/Boroughs Dept TBD
2.3.2. InREAAs Dept TBD

3. Construction Standards for Cost-effective Construction — [(b)(3)]

3.1. Cost Model's Model School Analysis Dept 2018
3.2. Cost Standards Dept TBD
3.2.1. Allowable Costs
3.2.2. Cost/Benefit, Cost Effectiveness Guidelines
3.2.3. Life Cycle Cost Guidelines

3.3. Commissioning Committee TBD
3.4. Materials/Systems Analysis Committee TBD
3.5. Design Issues Committee TBD

3.5.1. Design Ratios
3.5.2.  Value Analysis

3.6. Construction Committee TBD
3.6.1. Construction Duration
3.6.2. Quality

3.6.3. Component Use and Specifications
4. Prototypical Design Analysis — [(b)(4)]
4.1. SB87 — Amendments to 14.11.014(b)(4) Committee 2017

5. CIP Grant Application & Ranking — [(b)(5) & (6)]

5.1. FYXX CIP Draft Application & Instructions (14.11.013) Dept Annually
5.2. FYXX CIP Final Application & Instructions Committee Annually
5.3. Separate School Construction and Major Maintenance Applications =~ Committee
5.4. Separate Grant and Debt Applications Committee 2019
5.5. Appendix D Update — Type of Space Added or Improved Committee 2018

5.5.1. New Classifications & Terminology
5.6. Duration of a Qualifying Condition Survey Committee (completed)
5.7. Facility Condition Survey Minimum Standard Dept (w Cmte) 2017

5.8. Review Issues with “Primary Purpose” Designations



5.8.1. Playgrounds, Parking Lots, etc.
5.9. Rural Definition For Art (see Instructions, Appx C)
5.10. Space Allocation Issues (4 AAC 31.020(c))
5.10.1. Career Tech
5.10.2. Resource Rooms and Special Ed
5.10.3. Space Related to Security
5.10.4. Netvs. Gross
5.10.5. Electrical/Mechanical Space
5.10.6. Storage in Remote Areas
5.10.7. “Found Space” (cost-effectiveness test)
5.10.8. Replacement Schools Clarifications
5.10.9. Non-school Facilities
5.10.10.Educational Adequacy/Space Increase
5.10.11.Community Use Space
5.10.12.Pre-school
5.10.13.0ut-of-District Enrollment (vocational/charters, etc.)
5.10.14.Second Attendance Area Schools
5.10.15.Enroliment Projection Models
5.10.16.Standard Gym Size

CIP Approval Process Recommendations — [(b)(7)]

6.1. Publication Updates (4 AAC 31.020(a))

6.1.1. Program Demand Cost Model for Alaskan Schools

6.1.2. Capital Project Administration Handbook

6.1.3. Alaska School Facilities Preventive Maintenance. Handbook
6.1.4. Project Delivery Method Handbook

6.1.5. Cost Format — EED Standard Construction Cost Estimate
6.1.6. Space Guidelines Handbook

6.1.7. Life Cycle Cost Analysis Handbook

6.1.8. Swimming Pool Guidelines

6.1.9. Guide for School Facility Condition Surveys

6.1.10. A Handbook to Writing Educational Specifications

6.1.11. Site Selection Criteria and Evaluation Handbook

6.1.12. Facility Appraisal Guide

6.1.13. Guidelines for School Equipment Purchases

6.2. New Publications
6.2.1. School Design & Construction Standards
6.2.2. Architectural and Engineering Services for School Facilities
6.2.3. Outdoor Facility Guidelines for Secondary Schools
6.2.4. Renewal & Replacement Guideline

6.3. Regulations
6.3.1. Commissioning Requirements
6.3.2. CIP “Primary Purpose”

6.4. Online Application

6.5. Database Review

6.5.1. Consolidate Into Single Database
6.5.2. Coordination With Unity Project
6.5.3. ADM By Grade Level

Energy Efficiency Standards — [(b)(8)]

7.1. Reporting Requirements
7.2. Energy Modeling

Committee
Committee

Dept
Dept
Dept (w Cmte)
Dept
Dept
Dept (w Cmte)
Dept (w Cmte)
Dept (w Cmte)
Dept (w Cmte)
Dept (w Cmte)
Dept
Dept
Dept (w Cmte)

Dept (w Cmte)
Dept
Dept
Dept

Dept (w Cmte)
Dept (w Cmte)
Dept
Dept

Dept
Dept (SERRC)

Dept (w Cmte)
Dept (w Cmte)

\12 of 617

TBD
TBD

Annually
2017
2017
2017
2018
2018
2019
2019
2019
2020
2020
TBD
TBD

2018
2019
TBD
TBD

TBD
TBD
TBD
TBD

TBD
TBD

TBD
TBD



Criteria for Alaskan School Construction

Mission Statement

The Construction Standard Subcommittee shall develop school construction
criteria that shall establish minimum design, material, and construction
standards intended to achieve cost effective construction and operation of
Alaskan schools.

Due to the climatic and economic variations throughout the state the standards
shall be performance based and flexible.

Material and construction standards shall be outlined in a building system basis.
Acceptable performance levels for each building system shall be identified based
on life expectancy, initial cost, and life cycle cost.

Design standards shall be outlined in a building system basis. Acceptable
performance levels evaluated based on design efficiency ratios and building
performance properties.

The EED Cost Format shall be used to organize the building system structure of
the design, material, and construction standards.
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Section (# & Section Name)

Part 1 — General Characteristics

1.1

Definition of the Building System (use Level 4 information from EED Cost
Format worksheet and add information as deemed necessary)

Part 2 — Performance Characteristics (define units to be evaluated, acceptable
quantities, applicable standards, and a general description for each applicable category)

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14

Acoustic Performance:
Corrosion Resistance:
Earthquake Resistance:
Energy Efficiency:
Environmental Performance:
Fire Resistance:

Life Expectancy:

Life Cycle Performance:
Maintenance Requirements:
Thermal Expansion:
Thermal Performance:
Vandal Resistance:

Water Resistance:

Wind Resistance:

Part 3 — Design Characteristics

3.1

3.2

33

3.4

Design Ratios: some sort of numeric evaluation that establishes parameters of an
acceptable design (i.e. exterior wall area not to exceed 75% of floor area,
ventilation system not to exceed 2 CFM/GSF, etc.)

Design Requirements: some sort of rules that establish parameters of an
acceptable design (i.e. average temperatures below which headbolt heaters should
be provided, acceptable site development costs for a school, etc.)

Commissioning Requirements: commissioning or training requirements of the
building assembly

Special Considerations: other specific design advice specific to the building
system
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Introduction

“develop criteria for construction of schools in the state, criteria developed under
this paragraph must include requirements intended to achieve cost effective school
construction””

In 1993, the Alaskan legislature created the Bond Reimbursement and Grant Review Committee with
AS.14.11.014 and identified the committee’s purpose. Among their many tasks, the committee was
charged with the development of criteria intended to achieve cost effective school construction in the
State of Alaska. Those familiar with construction in the State of Alaska know that this is no easy task
given the wide range of climates found in Alaska, the differences in school sizes between urban and
rural Alaska, and the logistical difficulties of building in remote areas with limited construction
seasons. A construction or design standard ideally suited to one region of the state can be a disaster
elsewhere. Thus, the task has remained untouched until recently when the committee acknowledged
the need for some sort of guidelines that will assist in the design and construction of school facilities.

Rather than focus solely on initial construction cost, the committee feels that it is imperative to
consider the long term operations and maintenance of a school facility when defining cost effective
school construction. A quality school facility that does not create an undue burden on the school
district’s annual operating budget is obviously preferable to a money-pit school facility that is a drain
on a district’s financial resource no matter how “cost effective” its initial construction may have been.
Therefore, this publication will not only consider the initial cost of construction with its
recommendations, but the definition of “cost effective” will be broadened to include the operations
and maintenance expenses, essentially looking at design and construction decisions on a life cycle
basis.

The guidelines incorporated in this handbook have been developed to assist Alaskan school districts,
their consultants, and communities in developing quality school facilities that will be affordable to
construct and operate. The guidelines are intended to be flexible enough to be applicable to the
variety of climatic and programmatic factors that influence school design.

1 Alaska Statute 14.11.014 (b)(3)

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 2



\19 of 617

Site Work

Site development is the most widely varying cost element between school construction projects.
Many determinants influence the ultimate cost of site development for a project. Some determinants
are programmatic, for instance, site development costs for a high school will be higher than those of
an elementary school due to specialized sporting facilities typically provided with the construction of
a high school. The location of the site and proximity to utilities also can greatly affect the site
development costs. Rural sites can have much greater utility costs than urban sites due to the need to
provide utility infrastructure, such as water storage and treatment, sewage treatment and disposal, and
heating oil storage, that urban sites are not required to provide. The physical characteristics of the
site, such as soil conditions and topography, also have a great impact on the site development costs.
Sites that require a good deal of excavation, grading, or imported fill to provide an adequate building
pad will understandably have higher earthwork costs when compared to building sites not requiring
such extensive alterations. The cost of earthwork is not limited to the building footprint; the
construction cost of playfields, parking areas, roads, and even utility infrastructure will be impacted

by the physical characteristics of the site.

The selection of a quality building site is the first step in containing site development costs. The
department’s publication “Site Selection and Evaluation Criteria Handbook™ is intended to be a
resource and tool for districts to use when evaluating potential school sites. Thus, the quality of soils
should be given significant weighting when evaluating site options

Design Criteria

e Site earthwork should attempt to achieve no import or export of soil — this will clearly be
difficult on sites with poor soils

o Site utilities should be provided offsite by the public utility whenever possible — this includes
water, sewer, electrical, and fuel storage utilities at rural sites and efforts should be made to
work with the community to a developed shared utility infrastructure

e Development of vehicular circulation and storage areas shall be minimized

e Parking areas will be sized to provide the required parking spaces per the governing code and
the parking spaces will be sized to accommodate the standard vehicle in the region

e Construction of fire service roads around school buildings is not required in communities that
do not have an organized fire fighting capacity and equipment

e Roads and parking areas shall be consolidated to minimize their footprint on the site

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 3



\20 of 617

Foundations

Foundation systems are typically far more expensive in Alaska than in other parts of the country.
Usually foundation system options are limited by the soil conditions of a particular site. As it affects
the cost of site development, the soil conditions of the selected site also play a large part in the cost of
the foundation system and determining the number of foundation system options that are acceptable
on a given site. Thus, the quality of soils should be given significant weighting when evaluating site

options.

Due to the relative high cost of foundation systems, consideration should be given to the construction
of two-story structures for school facilities exceeding 40,000 GSF. The cost savings of a two story
structure is not only limited to the foundation system. When evaluating the potential cost savings of a
two-story design versus a single story, other building systems, such as roofing, vertical circulation,
and exterior wall, should be considered. The shipping weight of the potential foundation system as
well as the installation cost should be taken into consideration when evaluating foundation system
options. Building sites whose soil conditions allow the use of standard concrete foundations are

preferable to sites that require piling foundations.

Design Criteria

e Multi-story construction shall be considered and presented as a schematic design option for all
school structures over 40,000 GSF

e Where appropriate for soil conditions, standard concrete foundations are almost always the
preferred foundation system

e Where soils are of low moisture content, all weather wood foundations should be considered
for facilities smaller than 20,000 GSF

e Where appropriate for soil conditions, foundation systems utilizing a heated crawlspace with
perimeter closure are preferable to foundation systems that utilize an elevated building with an
air space between the underside of the building and grade

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 4
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Structural Systems

For the purpose of this discussion, the structural system is the facility’s supporting structure from the
foundation to the roof deck. The structural system can be divided into two assemblies: floor systems
and roof systems. Four elements comprise most elevated floor assemblies: floor sheathing, joists,
posts, and beams. This assembly is a combination of uniform loading and point loading structural
systems. The exception is an assembly that substitute wood pony walls and continuous footings for
posts and beams. In such instances, an entirely uniform loading floor system can be achieved. Due
to the use of lighter framing materials and the lack of concentrated point loads, the entirely uniform
loaded floor system is typically the most cost-effective elevated floor system. It should be noted that
concrete slab on grade floor systems are the least expensive floor system in areas where concrete is
readily available.

The same can be said for roof assemblies that are typically comprised of roof sheathing, roof rafters
or trusses, beams, and columns carrying concentrated vertical loads to the foundation or a lower floor
assembly. Structural roof assemblies that utilize load-bearing partitions are typically more cost-
effective than assemblies that use post and beam systems to bear vertical loads. With the inclusion of
the structural insulated panel in the roof assembly and its use to replace both the roof sheathing and
roof rafters or trusses due to its large span and loading limits, roof assemblies have become more
reliant on a post and beam assembly. While the use of structural insulated roof panels may have
reduced the time required to fully construct the structural roof assembly, its inherent inclusion of
heavily loaded beams and columns adds to the overall cost of the structural assembly.

The previous paragraphs deal with how the structural systems are designed to accommodate gravity
loads. Consideration must also be given to how the structural system performs under lateral, seismic,
and wind loading conditions. The best way to design a cost-effective structural system to handle
wind loads is to limit them. The building’s form and massing play a significant role in limiting the
structure’s exposure to wind loads and should be considered by the architect at the outset of design.
Buildings that expose large areas of high bay space to lateral wind loads will be conducive to cost-
effective structural design.

Design Criteria

e All single story structures and smaller (60,000 GSF or less) two story structures should utilize
uniform loading structural systems (i.e. load bearing walls) wherever feasible.

¢ Building massing should limit exterior wall area and exterior exposure of large high bay
spaces to wind loads.

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 5
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Exterior Closure

Exterior closure systems bear the brunt of Alaska’s harsh climate. They must be able to endure large
variations in seasonal temperatures. While fraught with differing elements and junctions of such
elements, the assembly must remain weather tight, even in Alaska’s extreme wind and rain. To
achieve optimal performance, the exterior assembly should be constructed of quality materials and
craftsmanship. The construction of a high performance exterior assembly is expensive, so the design
of a school facility should strive to reduce the amount of exterior wall area that is to be constructed.
This is not only cost-effective in terms of initial cost, but is also cost-effective in terms of operations,
maintenance, and replacement costs. By reducing the area of the exterior closure system, the area for
heat loss is reduced, the area to be painted or regularly maintained is reduced, and when the exterior
finish has reached the end of its useful life, the area to be replaced is reduced. All of these factors
contribute to reduce the life cycle cost of the school facility.

Oftentimes, a facility’s exterior closure system will also serve as part of the facility’s structural
system by transferring roof and floor loads to the foundation system. The use of an assembly that
serves dual purposes is a giant step toward the cost effective design of a facility. Wall assemblies
constructed from dimensional lumber, structural insulated panels, metal studs, and concrete masonry
units are all capable of serving this dual purpose role as exterior closure and structural system. Each
material assembly has its own strengths and weaknesses that require the designer to determine the
systems appropriateness for a given project. However, as noted earlier, load bearing exterior wall
systems deserve serious consideration on most projects.

Design Criteria

e All single story structures and smaller (60,000 GSF or less) two story structures should utilize
a load bearing exterior wall assembly wherever feasible

e School facilities less than 20,000 GSF shall have a maximum exterior closure area (excluding
roof soffits) to GSF ratio of .8 and a maximum number of one exterior door leaf per 2000 GSF

e School facilities between 20,000 and 40,000 GSF shall have a maximum exterior closure area
(excluding roof soffits) to GSF ratio of .7 and a maximum number of one exterior door leaf
per 2500 GSF

e School facilities greater than 40,000 GSF shall have a maximum exterior closure area
(excluding roof soffits) to GSF ratio of .6 and a maximum number of one exterior door leaf
per 3000 GSF

e Exterior glazing area shall not exceed 10% of the exterior closure area

¢ Building massing should limit exterior exposure of large high bay spaces to wind loads

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 6
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Roofing

One of the most problematic building systems on Alaskan school facilities is the roofing. Every year
a large portion of the major maintenance grant requests submitted to the department involve some

sort of roof repairs and replacement. Leaky roofs are a distraction to students and educators. In
addition, they degrade building structural systems and finishes, oftentimes creating damages whose
repair costs dwarf the repair cost of the leak itself. Many school districts’ maintenance staffs spend
an inordinate amount of time chasing roof leaks and repairing the damage they have created. But roof
issues aren’t just limited to leaks. The insulation property of a facility’s roofing system is also an
important design consideration. As the primary point of heat loss, the design and construction of the
roof system must be suited to the Alaskan climate.

The easiest way to reduce the potential roofing problems and initial construction cost of a high
performance roofing system is to reduce the area of roof to be constructed. By decreasing the roof
area of a facility, the annual roof maintenance effort is reduced, thus reducing the system’s
maintenance cost. Reducing the primary area of building heat loss also reduces the annual heating
cost for a facility. Lastly, a reduction in roof area also reduces the future replacement cost of the

roofing system.
It has already been established that multi-story construction can reduce the initial cost of foundation
systems. Multi-story construction also leads to initial roof construction cost savings, as well as

operations, maintenance, and replacement cost savings.

Design Criteria

e Multi-story construction shall be considered and presented as a schematic design option for all
school structures over 40,000 GSF

e Hot roof design is preferable to a vented cold roof especially in facilities possessing a wood
structural system

e Roof penetrations will be minimized by consolidation of plumbing vents and other systems
where possible

e Roof penetrations will be located near the ridge or top of the roof slope to reduce potential
snow damage and roof leaks

e Roof design shall be simple and not broken into planes or cut-up by unnecessary dormers

e Water shedding roof systems shall be constructed at a minimum of a 3:12 slope

e Metal roof with exposed fasteners are not to be utilized on new construction or replacement
roof projects

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 7
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Interiors

Interior partitions, doors, finishes, and fixed furnishings typically account for ~10-12 % of a project’s

total construction cost. In a traditional school design, the cost of partitions and doors are fairly

consistent. However, the use and quantity of special partitions such as glazing and movable partitions

varies between school designs and can significantly impact the cost of the interiors. The use and

quantity of casework also varies between school designs, thus affecting the project cost. The material

choice and specification of interior floor, wall, and ceiling also plays a large part in determining the

cost of a project’s interiors.

Design Criteria

Interior glazing and operable partitions should be used prudently

Interior doors should be limited to one per every 400 GSF

Alternative storage solutions, such as closets with shelving in lieu of casework, should be
considered

Entries and circulation corridors should utilize a durable, non-staining, non-slip floor material
In areas without paved walk and road surfaces, gym floors should utilize a sheet athletic
flooring or a poured urethane floor in lieu of a wood floor to minimize damage to floor from
tracked in soils

Interior spaces and floor finishes should be laid out in a manner that reduces seams and

material waste

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 8
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Mechanical Systems

Mechanical Systems join Interiors as one of the higher cost building systems and similarly account
for ~10-12% of a project’s total construction cost. Mechanical systems include plumbing, HVAC,
sprinklers, and other piped or ducted distribution and exhaust systems. Also, like Interiors,
Mechanical Systems are subject to initial cost savings by specification of materials or equipment, but
oftentimes the reduction in initial cost is offset by increased maintenance and operation costs over the
life of the system. It is important that the cost effectiveness of all material and equipment

specifications is evaluated on a life cycle basis.

Plumbing systems have the most potential for cost savings because they are not required throughout
the facility by code, whereas HVAC and sprinkler systems are. Consolidation of plumbing systems
to core areas to limit piping runs and reduction of the overall plumbing fixture count are design
decisions that limit a project’s plumbing cost. Fine-tuning the design of the HVAC systems can also
generate cost savings. Oddly, even in Alaska, cooling requirements typically govern duct sizing. By
designing the cooling system to an actual rather than fire code room occupancy, establishing a higher
acceptable maximum temperature, and incorporating operable windows into the design calculations,
duct sizes can be reduced, thus reducing air handler capacity and potentially mechanical space
required. Wet sprinkler systems are less expensive than dry systems, so reducing or eliminating the
need for dry sprinkler systems will reduce the cost of the facility.

Design Criteria

¢ Boilers should be designed to burn #2 diesel fuel or natural gas where available

e Hot water should be generated from the heating system boilers, rather than by a separate heat
generating burner

e Sinks or other plumbing shall not be provided in standard classrooms that serve grades 4 and
greater

e Ventilation systems shall be sized per the estimated room occupancy rather than the fire
egress code occupancy

e Maximum interior design temperature for ventilation system design shall be 75 degrees
Fahrenheit or greater

e Where operable windows are furnished, design of the ventilation system shall incorporate the
cooling and ventilation capacity of the windows

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 9
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Electrical Systems

Of all the building systems, a school facility’s Electrical Systems have probably experienced the
greatest increase in scope and cost over the last 10 years. With the integration of computers in
education, first into the school and now into the classroom, the scope of network data systems has
increased dramatically. A bi-product of the increased number of computers is a corresponding
increase in the power systems required to operate the computers. An increase in the scope and
complexity of other special electrical systems, in particular fire alarm and detection systems, has also

increased the overall cost of electrical systems.

Due to the fact that many of the electrical systems are required by code (power, lighting, and fire
alarms), a baseline cost for Electrical Systems is part of all school facility projects. However, cost
savings opportunities still exist in the scope of these systems beyond the minimums established by
codes and in the materials specified. It is important for the cost effectiveness of electrical systems to
be evaluated on a life cycle basis where the operating and maintenance cost of the system is
considered. Often, a more expensive lighting fixture will more than pay for itself over time by a

reduction in power consumption.

Other optional electrical systems (security systems, phone/data systems, intercom systems) should be
evaluated in the same manner as code required systems. In addition to a life cycle analysis of the
systems and their components, the optional systems should also pass a common sense test. For
instance, is it necessary for a four-classroom school to have an intercom system? Does it make sense
for a school designed to house 50 students to have 75 data outlets?

Design Criteria

e Fluorescent light fixtures should be utilized whenever possible in lieu of incandescent or other
lamp types

e Lighting control options should be evaluated on a life cycle basis

e Computer data ports and related outlets shall be laid out as they are to be used, not as they
might be used in the future

e Power wiring and service shall be size per the present electrical demand of the facility rather
than to meet perceived future demands

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 10
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Conclusion

As the cost of construction and school facility operations continue to increase, it is necessary for the
state to allocate its resources in the most efficient and cost-effective manner. While many school
improvement projects have been undertaken and completed in recent years, many more needed
capital school improvement projects exist in Alaska. It is essential that future school facility
improvement projects are designed and constructed in an efficient, cost-effective manner that not only
considers the initial investment in the facility, but also focuses on the long-term operations,

maintenance, and replacement cost of the facility and its building systems.

The intent of this handbook is to establish some general rules to achieve efficient and cost-effective
school construction. This handbook is to serve as a guideline to districts and designers as they
evaluate the many options that arise during the development of a school construction project. The
department will also use the guidelines outlined in this handbook to evaluate the cost effectiveness of
a particular school design, thus establishing a project’s funding eligibility per AS 14.11.100 (h).

State of Alaska - Department of Education & Early Development 2004 DRAFT
Alaska School Facilities
School Design & Construction Standards Handbook — 1st Edition 11
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SECTION 01810
COMMISSIONING
PART 1 — GENERAL
1.01 DESCRIPTION
A. General: Commissioning is a systematic process of ensuring that all

building systems perform interactively according to the design intent and
the Owner/User operational needs. The commissioning process shall
include and coordinate the traditionally separate functions of system
documentation, equipment startup, control system calibration, testing and
balancing, performance testing and training.

B. Intent: Commissioning is intended to demonstrate that mechanical,
electrical, and controls systems, equipment items, components thereof,
devices, and etc.; described in specification Division 15 and 16 of these
contract documents; have been adequately checked out by installation
contractors and that each perform safely in accordance with:

1. The design intent of the engineer of record,
2. Manufacturer’s published recommendations, and
3. Published industry minimum standards.
C. Preconstruction responsibilities:
1. Schedule Commissioning Scoping Meeting
2. Prepare Draft Commissioning Plan
3. Develop Draft Commissioning Schedule
D. Management: The Commissioning Contractor shall be a subcontractor to

the project’s General Contractor.
E. Responsibilities: The commissioning process does not remove or reduce

the responsibility of the installation contractors to provide a finished and
fully functioning product.

April 20, 2005 01810-1 Commissioning
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1.02  COORDINATION

A. Commissioning Team: The member of the commissioning team consist
of:
1. Commissioning Contractor
2. Owner’s Representative
3. General Contractor
4. Mechanical Subcontractor
5. Electrical Subcontractor
6. Test and Balance Subcontractor
7. Controls Subcontractor
8. Users Maintenance and Operations Manager
0. Division 11 Subcontractors
10. Division 14 Subcontractors

B. Commissioning Scoping Meeting. Within 120 days of the Notice to
Proceed with construction, a Commissioning Scoping Meeting shall be
convened by the Commissioning Contractor, refer to paragraph 3.01, A.1.
All members of the Commissioning Team shall attend this meeting. The
purpose of the meeting is to review the role of each Commissioning Team
member within the commissioning process, to introduce the Draft
Commissioning Plan, and to develop the framework for a commissioning
schedule.

C. The General Contractor shall be responsible for all expenses associated
with the meeting including travel, housing, (if necessary), but not limited

to, for all attendees.

D. The General Contractor shall determine the most suitable location for the
meeting and notify the team members in advance.
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E. The Commissioning Plan: Commissioning Contractor shall prepare a
comprehensive Commissioning Plan. Contents of this plan shall include,
but not be limited to:

1. General Commissioning Management Plan (commissioning
process, phased commissioning, plan execution, startup plans, and
etc.).

2. Commissioning Schedule

3. Resume and qualification package of the Commissioning
Contractor

4. Deficiencies and non-conformance resolution procedures

5. Commissioning Team Data (contact directory)

6. Communications Protocol (submittals, requests for information,

progress reporting and logs, commissioning progress report,
commissioning memorandum, standard submittals, special
submittals, notifications and clarifications pre-functional
checklists, tests and startup procedures and etc.)

7. Document management

8. Controls checkout plan

9. Roles and Responsibilities Commissioning Scoping Meeting
Agenda

10.  Scope of testing

a. Sampling

b. Test and balance verification

C. Development of functional test and verification procedures
d. Facility staff participation

e. O & M Manuals and Warranties reviews

f. Final Commissioning Report and Certification
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F. Scheduling: During that meeting Commissioning Contractor shall provide
the initial schedule of primary commissioning activities. As construction
progresses the Commissioning Contractor shall up-date the
commissioning schedule and add detail for commissioning activities to be
undertaken during the up-coming 90 days. The Commissioning
Contractor shall work with the Owner’s Representative and General
Contractor to established protocols to schedule commissioning activities.
The Commissioning Contractor shall provide sufficient notice to the
Owner’s Representative and General Contractor for scheduling
commissioning activities. The General Contractor will integrate all
commissioning activities into the project’s master schedule. All parties
will address scheduling problems and make necessary notifications in a
timely manner in order to expedite the commissioning process.

1.03 COMMISSIONING PROCESS

A. Commissioning Process: The following narrative provides a brief
overview of the commissioning tasks during construction and the general
order in which they occur.

1. Commissioning Scoping Meeting: Commissioning during
construction begins with a scoping meeting conducted by the
Commissioning Contractor where the commissioning process is
reviewed with the commissioning team members.

2. Additional commissioning coordination meetings will be required
throughout construction. These additional meetings shall be
scheduled by the Commissioning Contractor. The purpose of the
meetings is to plan, coordinate and schedule activities, and resolve
problems.

3. Mechanical, Electrical, and Controls subcontractors shall submit
equipment documentation to the Commissioning Contractor during
the normal submittals process. Such submitted information shall
include detailed startup procedures.

4. The Commissioning Contractor shall work with Mechanical,
Electrical, and Controls subcontractors to developing startup plans,
format for startup documentation, and pre-functional checklists to
be completed by the Mechanical, Electrical, and Controls
contractors during the check-out and startup process.
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5. Process Sequences: The checkout and performance verification
process proceeds from simple o complex; from component level, to
equipment, to systems, and intersystem levels with pre-functional
checklists being completed before functional testing.

6. The Mechanical, Electrical, and Controls subcontractors, under
their own direction, execution and document the pre-functional
checklists and perform startup and initial checkout.  The
Commissioning Contractor may choose to witness startup of
selected equipment.

7. The Commissioning Contractor may develop functional
performance and test procedures for specific equipment and
system. The Mechanical, Electrical, and Controls subcontractors
shall review such test procedures, as applicable, executed said
procedures under the direction of the Commissioning Contractor.
The Commissioning Contractor shall document all such tests.

8. In the event that systems, equipment, devices, controls, and etc. do
not perform as specified by the project documents, or the intent of
the engineer of record, the deficiency shall be corrected and the
appropriate test procedure repeated.

1.04 RELATED WORK

A. Specific commissioning requirements are given in the following sections
of these specifications. All of the following sections apply to the Work of
this section.

1. Division 11 — Equipment

2. Division 14 — Conveying Equipment
3. Division 15 — Mechanical

4. Division 16 — Electrical

1.05 RESPONSIBILITIES

A. The responsibilities of various parties in the commissioning process are
provided in this section. The responsibilities of the Mechanical contractor,
Test and Balance contractor, and Controls contractor are described in
Division 15. Responsibilities of the Electrical contractor are described in
Division 16.
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B. All Parties: Attend commissioning scoping meeting and additional
meetings, as necessary.

C. General Contractor: The General Contractor shall be responsible for:
1. Access, tools, lifts, ladders, scaffolds, transportation, and other
support required for the efficient execution of the Commissioning
Plan.
2. Furnish a copy of all construction documents, addenda, change

orders and approved submittals and shop drawings elated to
commissioned equipment to the Commissioning Contractor.

3. Attend Commissioning Scoping meeting and other necessary
coordination meetings.

4. Scheduling and coordination of the activities of the Mechanical,
Electrical, Controls, and Commissioning contractors.

5. Provide current as built drawings to support commissioning.
D. Mechanical and Electrical Engineers of Record:
1. Perform normal submittal review, as contracted.
2. Provide design narrative and sequences documentation requested

by the Commissioning Contractor.
3. Provide design clarification information upon request.

4. Participate in the resolution of system deficiencies identified
during commissioning.

5. Review pre-functional checklists for major pieces of equipment.
6. Review functional test procedure forms for major pieces of
equipment.
E. Commissioning Contractor: The principal role of the Commissioning

Contractor is to develop and coordinate the execution of a testing plan,
observe and document performance of mechanical and electrical systems
so as to certify that said systems are functioning in accordance with the
documented design intent and in accordance with the Contract Documents.
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1. Coordinate the commissioning work the General Contractor and
Owner’s Representative.

2. Coordinate of commissioning activities using consistent protocols
and forms, centralized documentation, clear and regular
communications and consultations with all necessary parties.

3. Plan and conduct a commissioning scoping meeting and other
commissioning meetings as may be required to -efficiently
coordinate the activities of the Commissioning Plan.

4. Notify Governments Owner’s Representative and General
Contractor deficiencies in results or procedures.

5. Participate in problem solving for non-conformance or
deficiencies.

6. Review construction meeting minutes for revisions/substitutions
relating to the commissioning process. Assist in resolving any
discrepancies.

7. Before startup, gather and review control sequences and interlocks

and work with Mechanical, Electrical, and Controls subcontractors,
o develop detailed testing procedures.

8. Review Mechanical, Electrical, and Controls subcontractor’s
submittals for compliance with commissioning needs.

9. Review Test and Balance Contractor execution plan.

10.  Review equipment warranties to ensure that the Government’s
responsibilities are clearly defined.

11.  Provide portable data-loggers.

12.  Providing timely schedule update.

13.  Prepare and distribute pre-functional tests and checklists. Prepare
a startup and initial systems checkout plan in cooperation with

Mechanical, Electrical, and Controls subcontractors.

14. Perform site visits, as necessary, to observe component and system
installations.
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15. Attends selected planning and job-site meetings to obtain
information on construction progress.

16.  Witness and document ductwork testing and cleaning procedures
as specified in the Commissioning Plan.

17. Witness and document HVAC piping test and flushing procedure
as specified in the Commissioning Plan.

18.  Witness functional testing of the control system prior to HVAC
system test and balance activities.

19. Witness performance testing of smoke control systems.

20. Witness testing of by manufacturer’s personnel as specified in the
Commissioning Plan.

21. Certify pre-functional tests and checklist completion via methods
specified in the Commissioning Plan.

22. Certify systems startup as specified in the Commissioning Plan.

23. Certify air and water systems balancing by methods specified in
the Commissioning Plan.

24.  Prepare the functional performance test procedures for equipment
and systems.

25.  Analyze functional performance trend logs and monitoring data to
verify performance according to methods specified in the
Commissioning Plan.

26. Coordinate, witness, and certify manual functional performance
tests performed by installation contractors.

27. Coordinate retesting as necessary until satisfactory performance is
achieved.
28.  Maintain a master deficiency and resolution log and a separate

testing record.

29.  Provide the Owner’s Representative with written progress reports
and test results with recommended actions.
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30. Compile and maintain a commissioning record.
31. Provide a final commissioning report.
F. Owner’s Representative’s Responsibilities
1. Furnish copies of all construction documents, addenda, change

orders, approved submittals, and shop drawings related to
commissioned equipment.

2. Review and approve the final Commissioning Plan.

3. Attend a Commissioning Scoping meeting and other
commissioning team meetings.

4. Perform the submittal review and approvals.

5. Review and approve the functional performance test procedures.

6. Review commissioning progress and deficiency reports.

7. Coordinate the resolution of non-compliance and design

deficiencies during execution of the Commissioning Plan.

8. Approve individual commissioning tests as completed and passing.
9. Approve completion of the commissioning process.
10.  Arrange for facility operating and maintenance personnel to attend

various field commissioning activities and field training sessions in
accordance with Commissioning Plan.

1.06 SUBMITTALS

A. Commissioning Plan: Within 90 days of project. Notice to Proceed, the
Commissioning Contractor shall submit a Draft Commissioning Plan. The
Final Commissioning Plan shall be submitted within 30 days of
completion of review of the Draft Commissioning Plan.

B. Progress Report:  Submit commissioning progress reports monthly.
Progress reports shall include, but shall not b e limited to schedule up-date
information, deficiencies, test progress, field reports regarding test
witnessing, and minutes of coordination meetings.
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C. Pre-functional tests and checklists: Within 120 days of Notice to Proceed,
Commissioning Contract shall submit pre-functional tests and checklists.

D. Startup and Initial Systems Checkout Plan: Within 120 days of Notice to
Proceed, Commissioning Contract shall submit a Startup and Initial
Systems checkout plan. This plan shall be prepared in cooperation with
Mechanical, Electrical, and Controls subcontractors.

E. Functional Performance Test Procedures: Within 120 days of Notice to
Proceed, Commissioning Contract shall submit a Draft Functional
Performance Test Procedure for Equipment and Systems.

F. Draft Final Commissioning Report: Within 30 days of completion of he
Commissioning Process (as prescribed in the Commissioning Plan) the
Commissioning Contract shall submit a Draft Final Commissioning
Report. Final Commissioning Report: The Final Commissioning Report
shall be submitted within 30 days of completion of review of the Draft
Commissioning Report.

G. Resume and qualification package of Commissioning Contractor
members.

1.07 DEFINITION

A. Acceptance Phase: The acceptance phase of the project occurs after the
Mechanical, Electrical, and Controls contractors have performed pre-
functional testing (initial equipment startup and system checkout). The
Commissioning Contractor performs (or witnesses) functional
performance tests during the Acceptance Phase of the project.

B. Basis of Design: The basis of design is the documentation of the primary
thought process and assumptions behind design decisions that were made
to meet the design intent. The basis of design describes the systems,
components, conditions and methods chosen to meet the intent. Some
reiterating of the design intent may be included.

C. Certification: Upon witnessing the functional testing of mechanical,
electrical, and control devices, components, equipment, and systems, the
Commissioning Contractor certifies that a piece of equipment or system
has been properly installed and is functioning according to the
requirements of the Contract Documents and the intent of design.
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D. Commissioning Contractor: An independent Contractor, retained by the
General Contractor who plans, schedules, coordinates, and directs the day-
to-day commissioning activities. The Commissioning Contractor certifies
that each mechanical, electrical, and controls system has been properly
installed, tested and performs as intended by the design engineer.

E. Commissioning Manual: The Commissioning Manual is a document that
contains the Design Narrative, and outlines the requirements of the
commissioning process.

F. Commissioning Plan: The Commissioning Plan is the plan that provides
the structure, schedule and coordination planning for the commissioning
process.

G. Contract Documents: The set of documents binding on parties involved in

the construction of this project (drawings, specifications, change orders,
amendments, contracts, and etc.).

H. Controls subcontractor: One of several installation contractors.
L. Control System: The central building energy management control system
J. Owners Representative: Represents the Owner/User’s interests and is the

contracting authority that provides approvals on behalf of the Owner/User
and is the authority concerning interpretation of the Contract Documents.

K. Datalogging: The datalogger is a standalone devise, separate from the
control system, used to monitoring flows, currents, status, pressure, etc.

L. Deferred Functional Tests: Functional tests that are performed after
substantial completion as a result of partial occupancy, seasonal
requirements, site conditions that prohibit scheduled testing.

M. Deficiency: A deficiency is a condition in the installation or function of a
component, piece of equipment, or system that is not in compliance with
the design intent or provisions of the Contract Documents.

N. Design Intent: Design Intent is the intended performance requirement
systems, equipment, component, or devise as intended by the design
engineer (expressed in the Design Narrative), or as prescribed in the
Contract Documents.
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0. Design Narrative and Design Documentation: The design narrative and
design documentation are contained within project Design Analysis, the
Commissioning Manual, and the Contract Documents (contract plans and
specifications).

P. Electrical Engineer: The Electrical Engineer is the consultant to the
Project Architect who supervised preparation of the E series contract
drawings and specification Division 16 of the Contract Documents.

Q. Electrical Subcontractor: One of several installation contractors who is in
the employ of the project General Contractor.

R. Factory Testing: Factory testing is defined herein as on-site equipment
testing conducted by a representative of the equipment manufacturer; in
the presence of the Commissioning Contractor.

S. Full Operation: Operating under the full range of control and load
conditions.
T. Functional Performance Test (Functional test): Functional testing is the

dynamic testing of systems under full operation.

U. Functional Performance Tests require systems testing ;;under various
modes (such as during low cooling or heating loads, high loads,
component failures, unoccupied, varying outside air temperatures, fire
alarm, power failure, etc). The systems are run through all the control
system’s sequences of operation and components are verified to be
responding as the sequences state.

V. General Contractor: The prime contractor for this project.
W. Indirect Indicators: Indirect indicators are indicators of system response

or condition provided y a Building Management System monitor (i.e. a
damper position).

X. Manual Test: Manual tests are performed using hand-held instruments,
immediate control system readouts or direct observation to verify
performance.

Y. Mechanical Subcontractor: One of several installation contractors who are

in the employ of the project General Contractor.
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Z. Mechanical Engineer: The Mechanical Engineer is the consultant to the
Project Architect who supervised preparation of the M series of contract
drawings and specification Division 15 of the Contract Documents.

AA. Monitoring: The recording of parameters (flow, current, status, pressure,
etc.) of equipment operation using datalogger or the trending capabilities
of control systems.

BB. Phased Commissioning: Phased commissioning is commissioning
completed in phases (i.e. by building floors or wind).

CC.  Pre-functional Checklist: Pre-functional checklists are a list of component
inspections and tests that verify proper installation of equipment.

1. Pre-functional checklists are primarily static inspections and
procedures to prepare the equipment or system for initial operation
(i.e. drive belt tension, oil levels check, labels affixed, gages in
place, sensors calibrated, measuring voltage imbalance, and etc.).

2. Pre-functional checklists augment and are combined with the
manufacturer’s start-up checklist.

DD. Sampling: Sampling is a testing method wherein only a fraction of the
total number of identical, or near identical, pieces of equipment are
physically tested.

EE.  Start-up: Start-up is the initial starting or activating of dynamic
equipment, including executing pre-functional checklists.

FF. Test and Balance subcontractor: The firm or individual who subcontracts
to balance the HVAC systems (i.e. ventilation and hydronic systems)
within the project.

GG. Test Procedures: Test procedures are procedures prescribed by the

Commissioning Contractor that specify the step-by-step process that must
be executed to fulfill the test requirements.
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1.08 SYSTEMS TO BE COMMISSIONED

A.

The following systems shall be commissioned:

MECHANICAL

SYSTEMS

Chillers

Pumps

Boilers

Piping Systems

Ductwork

Variable frequency
Drivers

Air Handlers

Packaged air con-
ditioning units

Terminal units (air)

Unit heaters

Heat exchangers

OTHER SYSTEMS

Service Water Heaters

PART 2 - PRODUCTS

2.01 TEST EQUIPMENT

A.

April 20, 2005

MECHANICAL
SYSTEMS
Computer room units
Fume hoods
Specialty fans
Testing, Adjusting &
Balancing
Chemical treatment
systems
HVAC control systems
Fire and smoke dampers
Fire sprinkler systems
Equipment sound control
Equipment vibration
control
Egress pressurization
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DRAFT

ELECTRICAL
SYSTEMS

Scheduled lighting

controls
Daylight dimming

controls

Lighting occupancy
sensors

Power quality

Security system

Standby power
system

UPS system

Fire and smoke
alarm

Communications
system

Public address/
Paging

Service Ground

The General Contractor (through arrangements with it’s subcontractors)
shall provide all standard tools and testing equipment required o perform
startup and initial checkout and required functional performance testing.

The General Contractor (through arrangements with it’s subcontractors)
shall provide special equipment, tools and instruments (i.e. special tools
and equipment only available from vendor, specific to a piece of
equipment) required for testing equipment.

The Commissioning Contractor shall provide stand-alone datalogging
equipment that may be required of the Commissioning Plan.
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D. All testing equipment provided by the General Contractor (through
arrangements with it’s subcontractors) shall be of sufficient quality and
accuracy to test and/or measure system performance with the tolerances
specified in the project documents. Unless otherwise noted within the
contract documents, the following minimum requirements apply:

E. Temperature sensors and digital thermometers shall have a certified
calibration within the past year to an accuracy of 0.5 deg. F and a
resolution of + or — 0.1 deg. F.

F. Pressure sensors shall have an accuracy of + or — 2.0% of the value range
being measured (not full range of meter) and have been calibrated within
the last year.

G. All equipment shall be calibrated according to the manufacturer’s
recommended intervals and when dropped or damaged.

H. Calibration tags shall be affixed or certificates readily available.
PART 3 — EXECUTION
3.01 MEETINGS

A. Scoping Meeting: Within 90 days of commencement of construction, the
Commissioning Contractor shall schedule, plan and conduct a
commissioning scoping meeting with the entire commissioning team in
attendance (the Commissioning Contractor will distribute meeting minutes
to all parties). Meeting agenda shall be distributed and approved by
attendees prior to meeting.

B. Miscellaneous Meetings: The Commissioning Contractor shall schedule
additional commissioning coordination meeting, as well as meetings
indeed to resolve deficiencies, as required of the efficient execution of the
Commissioning Plan (the Commissioning Contractor will distribute
meeting minutes to all parties.

3.02 REPORTING

A. Reporting: The Commissioning Contractor shall provide regular monthly
progress reports to the Owner’s Representative and copied to all member
of the Commissioning Team. Additional reporting, as prescribed in the
Commissioning Plan, shall also be provided the Owner’s Representative
and copied to all members of the Commissioning Team.
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3.03 START-UP, PRE-FUNCTIONAL CHECKLISTS, AND INITIAL CHECKOUT

A. Commissioning: The following procedures apply to all equipment to be
commissioned.
1. General: Each piece of equipment must be given a full pre-

functional checkout. Sampling strategies may not be utilized
during pre-functional checkout. The pre-functional resting fro a
given system must be successfully completed prior to formal
functional performance testing of equipment or subsystems of he
given system. Pre-functional testing is the contractual
responsibility of General Contractor (this responsibility is typically
delegated to the installation subcontractor).

2. Specific parties responsible for pre-functional checklists and
startup (i.e. installation subcontractor) shall be identified during the
commissioning scoping meeting and in the checklist forms.

3. The primary role of the Commissioning Contractor in equipment
startup process is to ensure that there is written documentation that
each of the manufacturer recommended procedures have been
completed.

4. Startup and Initial Checkout Plan: The Commissioning Contractor
shall assist the commissioning team members responsible for
equipment startup (i.e. installation subcontractor) in developing
startup plans for all equipment. However, it is the responsibility of
the installation subcontractor to submit the full startup plan to the
Commissioning Contractor.

5. The Commissioning Contractor shall review and approve the test
and startup procedures; noting any procedures that need to be
added.

6. The Commissioning Contractor shall provide pre-functional

checklists and tests to installation contractors.

7. All procedures for initial, intermediate and final test results shall
be fully documented. Pre-functional checklists o other suitable
forms, clearly referencing the procedures followed shall constitute
documentation.
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B.
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Sensor and Actuator Calibration: All field installed temperature, relative
humidity, CO, CO2, and pressure sensors and gages, and all actuators
(dampers and valves) on all equipment shall be calibrated using the
methods described below. Alternate methods may be used, if approved by
the Owner’s Representative beforehand. All test instruments shall have
had a certified calibration within the last 12 months. Sensors installed at
the factory, and are provided with calibration certification, need not be
field calibrated.

1. Sensor Calibration Methods:  Verify that all sensors are
appropriately located. Verify that sensors with shielded cable are
properly grounded. For sensor pairs that are used to determine a
temperature or pressure difference, insure they are reading within
0.2 deg. F. of each other for temperature, and within a tolerance
equal to 2% of each other, for pressure. Tolerances for critical
applications may be tighter.

2. Sensors Without Transmitters: Make a reading with a calibrated
test instrument within 6 inches of the site of standard sensors.
Verify that standard sensor reading (i.e. permanent thermostat,
gage or building automation system (BAS)) is within the
tolerances in the table below of the instrument-measured value.

3. Sensors With Transmitters: Connect a signal generator in place of
sensor. Connect ammeter in series between transmitter and MAS
control panel. Using manufacturer’s resistance-temperature data,
simulate minimum desired temperature.  Adjust transmitter
potentiometer zero until the ammeter reads 4 mA. Repeat for the
maximum temperature matching 20mA to the potentiometer span
or maximum and verify a the BAS. Record all values and
recalibrate controller as necessary to conform to specified control
ramps, reset schedules, proportional relationship, reset instrument
within 6 inches of the site sensor. Verify that the sensor reading
(via the permanent thermostat, gage or building automation system
(BAS) is within the tolerances in the table below of the instrument-
measured value. If not, replace sensor and repeat. For pressure
sensors, perform a similar process with a suitable signal generator.
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Required Required

Sensor Tolerance (+-) Sensor Tolerance(+-)
Cooling coil, chilled and condenser Flow rates, water 4% of design
Water temps 0.4F
AHU wet bulb or dew point 2.0F Cumbustion flue temps ~ 5.0F
Hot water coil and boiler water temp 1.5F Oil flow rate 1% of design
Outside air, space air, duct air temps 0.4F Steam flow rate 3% of design
Watthour, voltage & amperage 1% of design Barometric pressure 0.1 in. of Hg
Pressure, air, water and gas 3% of design
Flow rates, air 10% of design

4, Critical Applications: For critical applications (process,

manufacturing, etc.) more rigorous calibration techniques may be
required for selected sensors. Describe any such methods used on
an attached sheet.

3.04 EXECUTING PRE-FUNCTIONAL CHECKLISTS AND STARTUP

A. Notification: The Mechanical, Electrical, and Controls subcontractors
shall provide at least four weeks notice to the Owner’s Representative and
Commissioning Contractor before scheduled startup and checkout of
major equipment or systems

B. Responsibilities: Pre-functional checklists, startup and checkout shall be
directed and executed by the installation contractor. When checking off
pre-functional checklists, signatures are required of subcontractors as
verification that work was completed satisfactorily.

1. The Mechanical, Electrical, and Controls subcontractors shall
execute startup and provide the Commissioning Contractor with a
signed and dated copy of the completed startup, pre-functional
tests and inspections, and checklists.

2. Only individuals that have direct knowledge and witnessed that a
line item task on the pre-functional checklist was actually
performed shall initial or check that item off. It is not acceptable
for witnessing supervisors to fill out these forms.

C. Observations: ~ The Commissioning Contractor shall observe the
procedures for each piece of primary equipment, unless there are multiple
units, (in which case a sampling strategy may be used as approved by the
Owner’s Representative). In no case will the number of units witnessed
be less than four on any one building, nor less than 20% of the total
number of identical or very similar units.
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1. For lower-level components of equipment, (e.g., VAV boxes,
sensors, controllers), the Commissioning Contractor shall observe
a sampling of he pre-functional and startup procedures. The
sampling procedures are identified in the Commissioning Plan.

3.05 DEFICIENCIES, NON-CONFORMANCE AND APPROVAL IN CHECKLISTS
AND STARTUP

A. The Mechanical, Electrical, and Controls subcontractors shall clearly list
any outstanding items of the initial startup and pre-functional procedures
that were not completed successfully. The Commissioning Contractor
shall be notified of such deficiencies (Pre-functional Procedure Form)
within two days of test completion.

B. The Commissioning Contractor shall review the Pre-functional Procedure
Form report and note that the procedure, as documented, and submit either
a form of non-compliance or an approval form to the installation
subcontractor or Owner’s Representative.

C. The Commissioning Contractor shall work with the appropriate
subcontractors to correct and retest deficiencies or uncompleted test or
startup items.

D. The Commissioning Contractor shall involve the Owner’s Representative
and others as necessary.

E. The installation subcontractor shall correct all areas that are deficient or
incomplete in the checklists and tests in a timely manner, and shall notify
the Commissioning Contractor as soon as outstanding items have been
corrected and resubmit an updated startup report and a Statement of
Correction on the original non-compliance report.

F. When satisfactorily completed, the Commissioning Contractor
recommends approval of the execution of the checklists and startup of
each system to the Owner’s Representative using a standard form.

3.06 FUNCTIONAL PERFORMANCE TESTING

A. Objectives and Scope: The objective of functional performance testing is
to demonstrate that each system is operating according to he documented
design intent and Contract Documents. Functional testing facilitates
bringing the system from a state of substantial completion to full dynamic
operation. Additionally, during the testing process, areas of deficient
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performance are identified and corrected, improving the operation and
functioning of the systems.

B. This sub-section applies to all commissioning functional testing for all
divisions. The general list of equipment to be commissioned is found in
Section 17100, Part 1.8. The parties responsible to execute each test are
listed and prescribed in Specification Divisions 15 and 16.

C. Each system shall be operated through all modes of operation (seasonal,
occupied, unoccupied, warm-up, cool-down, part- and full-load) where
there is a specified system response. Verifying each sequence in the
sequences of operation is required. Proper responses o such modes and
conditions as power failure, freeze condition, low oil pressure, no flow,
equipment failure, etc. shall also be tested. Specific modes required in this
project are given and prescribed in Specification Division 15 and 16.

D. Development of Test Procedures: Before test procedures are written, the
Commissioning Contractor shall obtain requested documentation and a
current list of change orders affecting equipment or systems (including an
updated points list, program code, control sequences and parameters).
Using the testing parameters and requirements and prescribed in
Specification Division 15 and 16 the Commissioning Contractor shall
develop specific test procedures and forms to verify and document proper
operation of each piece of equipment and system. Each installation
subcontractor or vendor responsible to execute a test shall provide
assistance to the Commissioning Contractor in developing the procedures
review (answering questions about equipment, operation, sequences, etc.).
Prior to execution, the Commissioning Contractor shall provide a copy of
the test procedures to the installation subcontractor(s) who shall review the
tests for feasibility, safety, equipment and warranty protection. The
Commissioning Contractor may submit the tests to the architect and
design engineers for review, if requested.

E. The purpose of any given specific test is to verify and document
compliance with the stated criteria of acceptance given on the test form:
The test procedure forms developed by the Commissioning Contractor
shall include (but not be limited to) the following information:

1. System and equipment or component name(s)

2. Equipment location and ID number
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3. Unique test ID number, and reference to unique pre-functional
checklist and startup documentation ID numbers for the piece of
equipment.

4. Date

5. Project name

6. Participating parties

7. A copy of the specification section describing the test
requirements.

8. A copy of the specific sequence of operations or other specified

parameters being verified.

0. Formulas used in any calculations

10. Required pre-test field measurements

11. Instructions for setting up the test.

12. Special cautions, alarm limits, etc.

13. Specific step-by-step procedures to execute the test, in a clear,

sequential and repeatable format.

14.  Acceptance criteria of proper performance with a Yes/No check
box to allow for clearly marking whether or not proper
performance of each part of the test was achieved.

15. A section for comments.
16. Signatures and date block for the Commissioning Contractor.
F. Certifications: Upon the completion satisfactory of each functional test,

the Commissioning Contractor shall issue a Functional Performance
Certification that attests to the satisfactory completion of specified startup
and performance.
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3.07 TEST METHODS

A. Functional performance testing and verification shall be achieved by
manual testing) persons manipulate the equipment and observe
performance) or by monitoring the performance and analyzing the results
using the control system’s trend log capabilities or be stand-alone
datalogger. Specify which methods shall be used for each test as
prescribed in Specification Divisions 15 and 16. With the approval of the
Owner’s Representative, the Commissioning Contractor may substitute
alternative methods of testing, or recommend additional testing. In the
event specific test methods are not listed, the Commissioning Contractor
will determine which testing method is most appropriate.

B. Simulated Conditions: Simulated conditions shall be allowed, though
timing the testing to experience actual conditions is encouraged wherever
practical.

C. Overwritten Values: Overwriting sensor values to simulate a condition,

such as overwriting he outside air temperature reading in a control system
to be something other than it really is, shall be allowed, but shall be used
with caution and avoided when possible. Such testing methods often can
only test a part of a system, as the interactions and responses of other
systems will be erroneous or not applicable. Simulating a condition is
preferable to simulating multiple conditions. When overwriting values,
sensors, transducers and devices shall have been calibrated.

D. Simulated Signals: Using a signal generator that creates a simulated
signal o test and calibrate transducers and DDC constants is generally
recommended over using the sensor to act as the signal generator via
simulated conditions or overwritten values.

E. Altering Setpoints: Rather than overwriting sensor values, and when
simulating conditions is difficult, altering setpoints to test a sequence is
acceptable. For example, to see the AC compressor lockout work at an
outside air temperature below 55 deg. F., when the outside air temperature
is above 55 def. F., temporarily change the lockout setpoint to be 2F above
the current outside air temperature.

F. Indirect Indicators: Relying on indirect indicators for response or
performance shall be allowed only after visually and directly verifying and
documenting, over the range of the tested parameters, than the indirect
readings through the control system represent actual conditions and
responses. Much of this verification is completed during pre-functional
testing.
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G. Setup: Each function and test shall be performed under conditions that
simulate actual conditions as close as is practically possible. The
installation subcontractor executing the test shall provide all necessary
materials, system modifications, etc. to produce the necessary flows,
pressures, temperatures, etc. necessary to execute the test according to the
specified conditions. At completion of the test, the installation
subcontractor shall return all affected building equipment and systems,
due to these temporary modifications, to their pre-test condition.

H. Sampling: Multiple identical pieces of non-life-safety or otherwise non-
critical equipment may be functionally tested using a sampling strategy.
Significant application differences and significant sequence of operation
difference in otherwise identical equipment invalidates their common
identity. A small size or capacity difference, alone, does not constitute a
difference. The specific recommended sampling rates are specified with
each type of equipment and prescribed in Specification Division 15 and
16. It is noted that no sampling by the installation subcontractors is
allowed in pre-functional checklist execution.

L Coordination and Scheduling: The Mechanical, Electrical, and Controls
subcontractors shall provide sufficient notice to the Commissioning
Contractor regarding their completion schedule for the pre-functional
checklists and startup of all equipment and systems. The Commissioning
Contractor will schedule functional tests through the Owner’s
Representative, General Contractor and affected Mechanical, Electrical,
and Controls subcontractors. The Commissioning Contractor shall direct,
witness, and document the functional testing of all equipment and systems.
The installation subcontractors shall execute the tests.

J. Functional testing shall be conducted after pre-functional testing and
startup has been satisfactorily completed. =~ The control system is
sufficiently tested and approved by the Commissioning Contractor before
it is used for Test and Balance Contractor or to verify performance of
other components or systems. The air balancing and water balancing is
completed and debugged before functional testing of air-related or water-
related equipment or systems. Testing proceeds from components to
subsystems to systems. When the proper performance of all interacting
individual systems has been achieved, the interface or coordinated
responses between systems is checked.
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3.08 DOCUMENTATION, NON-CONFORMANCE AND APPROVAL OF TESTS

A.

April 20, 2005

Documentation:  The Commissioning Contractor shall witness and
document the results of all functional performance tests using the specific
procedural forms developed for that purpose. Prior to testing, these forms
shall be provided to the Owner’s Representative for review and approval
and to the Mechanical, Electrical, and Controls subcontractors for review.

Non-Conformance

1. The Commissioning Contractor will record the results of the
functional test on the procedure or test form. All deficiencies or
non-conformance issues shall be noted and reported to the Owner’s
Representative on a standard non-compliance form.

2. Corrections of minor deficiencies identified may be made during
the tests at the discretion of the Commissioning Contractor. In
such cases the deficiency and resolution will be documented on the
procedure form.

3. Every effort will be made to expedite the testing process and
minimize unnecessary delays, while not compromising the
integrity of the procedures.

4. As tests progress and deficiencies are identified, the
Commissioning Contractor shall discuss the issue with the General
Contractor and the installation subcontractor. When there is no
dispute on the deficiency and the installation subcontractor accepts
responsibility to deficiencies:

a. The Commissioning Contractor documents the deficiency
and the installation subcontractor’s response and intentions
and they go on to another test or sequence.

b. After the day’s work, the Commissioning Contractor
submits the non-compliance reports to the Owner’s
Representative (a copy shall be provided to the installation
subcontractor).

c. Upon correction of the deficiency he installation
subcontractor corrects the deficiency, signs the statement of
correction a he bottom of the non-compliance form
certifying that the equipment is ready to be retested and
send it back to the Commissioning Contractor.
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d. The Commissioning Contractor re-schedules the test and
the test is repeated.

5. If there is a dispute about a deficiency, regarding whether it is a
deficiency or who is responsible:

a. The deficiency shall be documented on the non-compliance
form with the installation subcontractor’s response and a
copy given to the Owner’s Representative, the General
Contractor and installation subcontractor.

b. Resolutions are made at the lowest management level
possible. Other parties are brought into the discussions as
needed. Final interpretive authority vested in the Owner’s

Representative

c. The Commissioning Contractor documents the resolution
process.

d. Once the interpretation and resolution have been decided,

the appropriate party corrects the deficiency, signs the
statement of correction o the non-compliance form and
provides it to the Commissioning Contractor.  The
Commissioning Contractor re-schedules the test and the
test is repeated until satisfactory performance is achieved.

3.09 WRITTEN WORK PRODUCTS

A. The commissioning process generates a number of written work products.
The Commissioning Plan shall list all the formal written work products,
describes briefly their contents and their scheduled due dates. The
schedule for delivery of these documents is specified in Section 1.6 of this
Specification. In summary, these written products of the work are listed

below:

1. Draft Commissioning Plan

2. Final Commissioning Plan

3. Meeting Minutes

4. Commissioning Schedules

5. Pre-functional Checklists (all systems & equipment to be
commissioned).

6. Pre-functional Procedure Form

7. Issues log (deficiencies & Non-conformance notifications)

8. Commissioning Progress Reports
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9

10.
11.
12.
13.
14.
15.

April 20, 2005

Deficiency Reports

Functional Test Forms

Completed Functional Tests Forms
Functional Performance Certifications
Commissioning Record Book

Final Commissioning Report
Miscellaneous Approvals

END OF SECTION
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SECTION 02465
TIMBER PILE FOUNDATIONS
PART 1 - GENERAL
1.01 WORK INCLUDES
A. Survey and Layout for Pile Placement

B. Drilling for Pile Placement
C. Dewater and/or Casing (as required)
D. Timber Piling

E. 2-1/2” Galvanized Pipe (sealed each end) at each Pile

F. Slurry Backfill

G. Thermistors and Freezeback Monitoring
H. Pile Treatment Process (as required)

L Refrigeration (as required)

J. Record of Placement

1.02 REFERENCES
A. American Wood Preservers Association

1. AWPA Standard M2 — Standards for Inspection of Treated Timber
Products

2. AWPA Standard M3 — Standard Quality Control Procedures for
Wood Preserving Plants

3. AWPA Standard P8 — Standards for Oil-Borne Preservatives

4. AWPA Standard P9 — Standards for Solvents for Organic
Preservative Systems
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1.03 SUBMITTALS

A. Timber Piles

1. Submit certificate providing piling length, size, species, and grade.
2. Submit notarized certificate of compliance of treatment process to
AWPA standards.
B. Record of Placement shall be maintained providing the following:

1. Dirilling logs of materials including ice encountered
2. Depth of augured hole
3. Layout dimensions

4. Record of temperatures over twelve hours until freezeback has
occured, plus 48 hours

1.04 QUALITY ASSURANCE

A. The Contractor shall be responsible to accurately layout the control points
for all work on the site. Contractor shall keep accurate notes and data on
the work and shall, at the completion of the work, certify that the work is
constructed in accordance with the Drawings and submit as-built drawing.

PART 2 - PRODUCTS
2.01 PRESSURE TREATED TIMBER PILES AND BACKFILL
A. Material:

1. Pressure treated Timber piling shall be square No. 1, Douglas Fir or an
approved substitute. Square piles shall be as shown on the Drawings.

B. Backfill:

1. Sand and water shall be used to form the slurry backfill. The gradation
of the sand shall be as follows:

U.S. Standard Sieve Size Percent Fines by Weight
As Outlined in Geotechnical As Outlined in Geotechnical
Engineering Report Engineering Report
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C. Active Layer Backfill:
As outlined in Geotechnical Engineering Report.
D. Thermistors:

1. Provide 7 Yellow SpringsYSI-44034 (or an approved substitute)
thermistors. Strings shall be fabricated to avoid overheating damage to
the thermistors and sealed water-tight. Thermistors shall be provided
on 10% of total number of piles.

2. Provide ice bath calibration and certification letter from the fabricator.

3. Each thermistor string shall be a full length of pile cable with
5 thermistors spaced at 5 foot centers over the lower 20 feet of the pile.
Thermistor readings will be obtained by placing the thermistor string
in the 2 2 inch steel pipe.

4. Permanent locations of thermistor shall be as outlined in the
Engineering Geotechnical Report.

E. Pile Access Pipe

1. 2-1/2” Schedule 40 galvanized steel pipe with cap both ends, all
piling.

2.02  WOOD TREATMENT (If required — Refer to General Note 4)

A. Pressure treatment shall be a non-toxic non-salt-based preservative
treatment conforming to AWPA Standards.

B. Pressure treated piling shall be pressure impregnated by the closed
cylinder vacuum pressure method as described in the latest standards of
the AWPA.

C. The preservative carrier shall conform to AWPA Standard P9,
Hydrocarbon Solvent Type A or Type C. The active ingredient shall be
Copper Napthenate and shall conform to the AWPA Standard PS.

D. Preservative retentions shall conform to AWPA and at a minimum shall be

0.80 pounds per cubic feet for piling in contact with soil or fresh water,
and 2.5 pounds per cubic feet for piling in contact with salt water.
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E. All treated materials shall carry a supplier stamp or inspection agency
mark certifying compliance with the AWPA requirements.

E. All cuts, holes and injuries to the surface of the treated material shall be
field protected by applying two coats of Copper Napthenate solution to the
affected area.

PART 3 - EXECUTION
3.01 TIMBER PILE PLACEMENT
A. Placement:

1. Timber piles shall be set in the locations and within the tolerances of
2" vertical and 17 horizontal.

2. Augering: Use augering equipment of proper size. Augered hole
diameter shall be at least 6” inches larger than the greatest diagonal
dimension.

3. Auger holes to a depth equal to the required pile penetration depth at
each location. Dispose of all material from the augered holes at an
approved location.

4. Setting Piles: Set piles at the required penetration depths, in locations
indicated on the Drawings. After placement, “tap” each pile with
sufficient force to ensure proper seating in the bottom of the hole.

5. Prevent floating of pile during placement of slurry backfill.
B. Backfill:

1. The amount of water added to the granular soils in forming the slurry
backfill shall be kept to a minimum to limit the heat release to the
surrounding permafrost during freezing. Slurry material with a 5-inch
slump (maximum) shall be placed in 3 to 4 foot lifts, and each lift must
be thoroughly densified with a concrete vibrator. Densification of the
slurry must be carefully accomplished to prevent segregation of soil
and water. It may be necessary to allow freezeback of the first several
feet of slurry before the remainder is placed to prevent floatation of
timber piles. In addition, care must be exercised to prevent slurry
buildup on the upper portion of the pile and hole sidewall. Brackish
water could significantly reduce allowable pile capacity and shall not
be used.
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2. The Contractor shall provide mechanical refrigeration if the freezeback
cannot be achieved naturally.

3. The mixing of the slurry backfill shall be accomplished in a mixer at
the surface. Mixing in the augered hole will not be allowed.

4. Piles shall be set and backfilled immediately after each hole is
augered.

C. Monitoring:

1. Calibrated thermistor strings shall be used to verify the time of
refreeze of all piles.

2. No pile shall be loaded until the slurry temperature in the bottom half
of the hole has dropped below 31.5 degrees F.

3. The pile load shall not exceed 10 kips until the average temperature
along the piling is 31 degrees F.

4. Thermistors shall be installed in locations as outlined in the
Geotechnical Engineering Report.

D. Active Layer Backfill:

1. Grease the top of the piling from 6 inches above finish grade to 6
inches below the active layer.

2. The top of the piling shall be wrapped with 3 wraps of 10 mil visqueen
from 6 inches above finish grade to 6 inches below the active layer.

3. Backfill active layer portion of the augered hole as outlined in the
Geotechnical Engineering Report.

E. Drainage:

1. Grade area under building to provide drainage away from the
structure. Do not allow water in augered hole.

F. Pile Access Pipes:
1. 2-1/2” (minimum) Schedule 40 galvanized pipe shall be clamped

securely to wood pile at top and bottom and two intermediate
locations.
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2. Threaded fittings and caps for access pipes shall be doped and securely
tightened to be water tight.

G. Protection and Restrictions:

1. Protection of Roads: Contractor shall be responsible for maintaining
the roads he uses during construction by patching as required to keep
them in the same condition as they were prior to use by the Contractor.

2. Restrictions Relating to Tundra: Vehicles or equipment may not be
operated on unfrozen tundra without an approved method of
protection. All traffic will be restricted to the established roads during
this period. During months when the active zone is thawed, extreme
care must be used to avoid disturbance of the relatively thin tundra
mantle.

3. Approved Method of Protection of Tundra: Gravel or sand pads for
construction vehicles and traffic.

4. If thawed ground over four feet deep or subsurface ice is encountered
over one foot thick, stop work on that hole and notify the appropriate
authority immediately. Continue working on remaining holes.

5. Provide five working days notice in advance of boring operations.

6. Provide casing as required to seal off surface water and seepage
through the active zone.

7. Any depressions or ponds in the immediate area of the proposed
structures shall be filled to prevent water from ponding beneath the

building and around the piling.

END OF SECTION

General Notes:
1. Foundations for all projects shall be designed and constructed in

accordance with a Geotechnical Engineering Report prepared by an
engineer licensed in the State of Alaska.
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2. In areas of marginal permafrost (30 degree F.), and as described in
the Geotechnical Report provision shall be made to accommodate
future subsurface cooling devises in consideration of global warming
trends.

3. Additional considerations for Timber Pile Foundations include:
a. Surface fill to enhance drainage

b. Insulation of ground surface to assist in maintaining sub-surface
temperatures.

4. Field treatment of timber piles in the active layer with untreated
portion of pile in the frozen soils is sometimes preferable in areas of
marginal permafrost. Salt content in some preservative could depress
the freezing temperature of soils.

5. Steel piles may be substituted for wood piles depending on engineering
requirements and for Type I and Type Il buildings.

6. If steel piles are used in permafrost with saline soils the pile may
require helix shear rings for added capacity.
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SECTION 03300
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.01 WORK INCLUDES
A. Concrete Materials
B. Admixes
C. Reinforcing Steel
D. Accessories
1.02 REFERENCE STANDARDS
A. American Concrete Institute (ACI)
1. ACI 301 — Structural Concrete for Buildings.

2. ACI 302 — Recommended Practice for Concrete Floor and Slab
Construction.

3. ACI 304 — Recommended Practice for Measuring, Mixing, Transporting
and Placing Concrete.

4. ACI 306 — Recommended Practice for Cold Weather Concreting. ANSI
168.1 — Practice for Curing Concrete.

5. ACI 315 — Manual Standard Practice.
6. ACI 318 — Building Code Requirements for Reinforced Concrete.
7. ACI 347 — Recommended Practice for Concrete Formwork.
B. American Society for Testing and Materials (ASTM)
l. ASTM A 615 — Welded Steel Wire Fabric for Concrete Reinforcement.
2. ASTM C 33 — Concrete Aggregates.
3. ASTM C 94 - Ready-Mixed Concrete.

4. ASTM C 150 — Portland Cement.
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C.

5. ASTM C 260 — Air Entraining Admixtures for Concrete.

6. ASTM C 494 — Chemical Admixtures for Concrete.

7. ASTM A 615 — Deformed and Plain Billet Steel Bars for Concrete.
Concrete Reinforcing Steel Institute (CRSI)

1. CRSI 63 — Recommended Practice for Placing Reinforcing Bars.

2. CRSI 65 — Recommended Practice for Placing Bar Supports,
Specifications, and Nomenclature.

1.03 SUBMITTALS

A.

B.

C.

D.

Shop Drawings detailing fabrication, bending, and placement.

Material certificates signed by product manufacturers certifying that product
complies with requirements.

Product Data: For each type of manufactured material and product indicated.

Design Mixes: For each concrete mix.

1.04 QUALITY ASSURANCE

A.
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Installer Qualifications: An experienced installer who has completed concrete
work similar in material, design, and extent to that indicated for this Project and
whose work has resulted in construction with a record of successful in-service
performance.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products complying with ASTM C 94 requirements for production
facilities and equipment.

Source Limitations: Obtain each type of cement of the same brand from the same
manufacturer’s plant, each aggregate from one source, and each admixture from
the same manufacturer.

Comply with ACI 301, “Specification for Structural Concrete,” including the
following, unless modified by the requirements of the Contract Documents.

1. General requirements, including submittals, quality assurance, acceptance
of structure, and protection of in-place concrete.
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2. Formwork and form accessories.

3. Steel reinforcement and supports.

4. Concrete mixtures.

5. Handling, placing, and constructing concrete..

PART 2 - PRODUCTS

2.01 CONCRETE MATERIALS
E. Cement: Portland Type, ASTM C 150, Type I or Type III.
F. Fine and Coarse Aggregates: ASTM C 33.

G. Water: Clean and free from injurious amounts of oil, alkali, organic matter or
other deleterious material.

2.02 ADMIXTURES
A. Air Entrainment: ASTM C 260.
B. Chemical: ASTM C 494, Type A - Water Reducing.
2.03 REINFORCING
A. Reinforcing Steel: 60 grade, deformed billet steel bars, ASTM 615, plain finish.

B. Welded Steel Wire Fabric: 60 grades plain type, ASTM A 185 in flat sheets: plain

finish.

C. Fabricate concrete reinforcing in accordance with ACI 315.

H. Locate reinforcing splices, not indicated on drawings, at points of minimum
stress.

2.04 ACCESSORY MATERIALS

A. Tie Wire: Minimum 16 gage annealed type, or patented system accepted by the
authority having jurisdiction.

B. Chairs, Bolster, Bar Supports, Spacers: Sized and shaped for strength and support
of reinforcing during construction conditions.

April 20, 2005 03300 -3 Cast-in-Place Concrete



State of Alaska DRAFT
Department of Education and Early Development

Construction Standard Specifications

Division 3 - Concrete

2.05 CONCRETE MIX

A.

B.

PART 3

Mix in accordance with ASTM C 94.
Provide concrete of the following strength:

1. Compressive strength 3,000 psi @ 28 days.
2. Type I and Type III concrete as required by engineering criteria.
3. Higher compressive strength as required by engineering criteria.

Select proportions for normal weight concrete in accordance with ACI 301, 3.8.
Add air entraining agent to concrete to entrain air as indicated in ACI 301 Table
3.4.1.

Use accelerating admixtures in cold weather only when accepted by the authority
having jurisdiction. If accepted, use of admixtures will not relax cold weather
placement requirements. Calcium chloride may not be used.

Add air entraining agent to concrete mix for concrete work exposed to the
exterior.

EXECUTION

3.01 PLACING CONCRETE

A.
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Before placing concrete, ensure reinforcing is clean, free of loose scale, dirt, or
other foreign coatings which would reduce bond to concrete. Insure that
Reinforcing is supported and secured against displacement. Do not deviate from
true alignment.

Place concrete in accordance with ACI 304.

Ensure anchors, seats, plates, and other items to be cast into concrete are placed,
held securely, and will not cause hardship in placing concrete.

Maintain records of poured concrete items. Record date, location of pour,
quantity, air temperature, and test samples taken.

Ensure reinforcement, inserts, embedded parts, formed expansion and contraction
joints, are not disturbed during concrete placement.
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F. Prepare previously placed concrete by cleaning with steel brush and applying
bonding agent. Apply bonding agent in accordance with manufacturer’s
recommendations.

G. Pour concrete continuously between predetermined construction and control
joints.

H. Excessive honeycomb or embedded debris in concrete is not acceptable.

L. Conform to ACI 306 when concreting during cold weather.

3.02 REINFORCING STEEL

A. Reinforcing steel shall be fabricated and placed in accordance with ACI 315 and
CRSI Standards for detailing and placing. Clearance requirements:

3.03 SCREEDING

A. Screed slabs-on-fill, maintaining surface flatness of maximum 1/8 inch in 10 feet.
3.04 PATCHING

A. Patch imperfections.

3.05 DEFECTIVE CONCRETE

A. Modify or replace concrete not conforming to required lines, details, and
elevations.
B. Repair or replace concrete not properly placed resulting in excessive honey

combing and other defects.
3.06 CONCRETE FINISHING

A. Rough Formed Finishes: Provide standard form finish to all concrete formed
surfaces that are to be concealed in the finish work or by other construction.

B. Smooth-Formed Exposed Finish: Repair and patch tie holes and defective areas.
Remove fins and other projections exceeding 1/8 inch in height.

C. Floor Slabs: Floors shall be provided with a finished concrete surface in
accordance with requirements of manufacturer of the scheduled floor material
finish
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3.07 CURING AND PROTECTION
A. Beginning immediately after placement, protect concrete from premature drying,
excessively hot or cold temperatures, and mechanical injury. Maintain concrete

with minimal moisture loss at relatively constant temperature for a period
necessary for hydration of cement and hardening of concrete.

END OF SECTION

General Notes

1. Concrete mix shall be in accordance with criteria as established by an engineer licensed
in the State of Alaska for specific project requirements and conditions.

2. Careful considerations shall be given to use of concrete in remote areas relative to
cost/benefit.

3. In rural areas where concrete is not a common building material it is important to
require a sample of the finished product for approval to set the standard for the in-place
work.

4. Do not include calcium chloride in the concrete mix for concrete exposed to saltwater.

5. If low porosity is a project requirement this may be enhanced by using 6 to 7 sack mix

and a wet cure method for 7 days minimum.

6. Coordinate surface treatment of concrete floors for compatibility with the specified floor
finish (i.e. VAT, sheet vinyl, epoxy coatings, etc.).

~

Special inspections are often overlooked for remote construction sites. The owner or the
registered design professional is responsible for ensuring that these inspections are
conducted in accordance with the International Building Code, Chapter 17.
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SECTION 03410
PRECAST ARCHITECTURAL CONCRETE

PART 1 - GENERAL
1.01 WORK INCLUDES

A. Precast Architectural Concrete, including Prestressed Concrete
1.02 REFERENCE STANDARDS

A. ACI International (ACI)

1. ACI 211.1 — Standard Practice for Selecting Proportions for Normal,
Heavyweight, and Mass Concrete.

2. ACI 211.2 — Standard Practice for Selecting Proportions for Structural
Lightweight Concrete.

3. ACI 318/318 R — Building Code Requirements for Structural Concrete and
Commentary.

4. ACI SP 66 — ACI Detailing Manual
B. American Welding Society (AWS)

1. AWS D1.1/D1.1IMSTM A 615 — Structural Welding Code — Steel.
C. American Society for Testing Materials (ASTM)

1. ASTM A 416 — Steel Strand, Uncoated Seven-Wire for Pre-stressed
Concrete.

2. ASTM C 1017 — Chemical Admixture for Use in Producing Flowing
Concrete.

3. ASTM C 494 — Chemical Admixture for Concrete.
D. Precast/Pre-stressed Concrete Institute (PCI)

1. PCI MNL 116 - Quality Control for Plants and Production of Structural
Precast Concrete Products.

2. PCI MN L 117 — Quality Control for Plants and Production of
Architectural Precast Concrete Products.
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3. MNL 122 — Architectural Precast Concrete.
1.03 SUBMITTALS
A. Shop Drawings:

1. Detail drawings showing details in accordance with ACI SP 66, and ACI
ACI 318, including installation details. Detail drawings shall indicate
separate identification marks for each different precast unit, location of
units in the work, elevations, fabrication details, welding details,
reinforcement, connections, dimensions, interface with adjacent members,
blocking points for units stored at the precast concrete plant or at the
jobsite, lifting points and special handling instructions in sufficient detail
to cover manufacture, handling and erection.

B. Product Data:

1. Design Calculations, prior to the manufacture of any precast architectural
concrete units for the project.

2. Mix Design; G, a statement on the mix design formula, as specified.

3. Manufacturer’s Qualifications: A statement giving the qualifications of
the precast concrete manufacturer and of the installers, prior to
commencing operations.

C. Test Reports:

1. Certified copies of test reports including all test data and all test results.
Test for compressive strength of concrete shall be performed by an
approved independent commercial testing laboratory, except that
compressive strength tests for initial prestress may be performed in the
manufacturer’s plant laboratory.

1.04 GENERAL REQUIREMENTS

A. Precast concrete units shall be designed and fabricated by an experienced and
acceptable precast concrete manufacturer. The manufacturer shall have been
regularly and continuously engaged in the manufacture of precast concrete work
similar to that indicated on the drawings for at least 3 years. The Contractor shall
submit a statement detailing the Manufacturer’s Qualifications as specified in the
Submittals paragraph. Precast work shall be coordinated with the work of other
trades.
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1. Precast concrete units design shall conform to ACI 318, and PCI MNL
122. Design loads for precast concrete shall be as indicated on the
drawings. Stresses due to restrained volume change caused by shrinkage
and temperature differential, handling, transportation and erection shall be
accounted for in the design.

Connections:

1. Connection of units to other members, or to other units shall be of the type
and configuration indicated. The design and sizing of connections for all
design loads shall be by the Contractor.

Concrete Strength:

1. Precast concrete units shall have a 28 day compressive strength of 5,000
psi.

Concrete Proportion:

1. Selection of proportions for concrete shall be based on the methodology
presented in ACI 211.1 for normal weight concrete and ACI 211.2 for
lightweight concrete. The concrete proportion shall be developed using
the same type and brand of cement, the same type and gradation of
aggregates, and the same type and brand of admixture that will be used in
the manufacture of precast concrete units for the project. Calcium
chloride shall not be used in precast concrete and admixture containing
chloride ions, nitrates, or other substances that are corrosive shall not be
used in prestressed concrete.

2. Calculations for design of members and connections not shown shall be
made by a professional engineer licensed in the State of Alaska and
experienced in the design of precast architectural concrete. Calculation
shall include the analysis of member for lifting stresses and the sizing of
the lifting inserts.

3. Mix Design: The Contractor shall submit the mix design formula giving
the maximum nominal coarse aggregate size, the proportions of all
ingredients and the type and amount of any admixtures that will be used in
the manufacture of each strength and type of concrete, prior to
commencing operations. The statement shall be accompanied by test
results from an approved testing laboratory, certifying that the proportions
selected will produce concrete of the properties required. No substitutions
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shall be made without additional tests to verify that the concrete properties
are satisfactory.

1.05 STORAGE AND INSPECTION AT MANUFACTURER’S PLANT

A. Precast units temporarily stored at the manufacturer’s plant shall be protected
from damage in accordance with PCI MNL 116, PCI MNL 117, and PCI MNL
122. Immediately prior to shipment to the jobsite, all precast concrete units shall
be inspected for quality to insure all precast units conform to the requirements
specified. Inspection for quality shall include, but shall not necessarily be limited
to, the following elements: color, texture, dimensional tolerances, chipping,
cracking, staining, warping and honeycombing. All defective precast concrete
units shall be replaced or repaired as approved.

1.06 DELIVERY HANDLING AND STORAGE

A. Precast units shall be handled in accordance with manufacturer’s instructions.

PART 2 - PRODUCTS
2.01 MATERIALS

Except as otherwise specified, material shall conform to Section 03300, Cast-in-Place
Concrete.

A. Aggregates
1. Aggregates shall be in accordance with design requirements.
B. Reinforcing Steel

1. Reinforcing steel shall be galvanized if clearance to an exterior face is
one inch or less.

C. Prestressing Strands
1. Prestressing stands shall conform to ASTM A 416/ A 416 M.
D. Tie Wire

1. Tie wire shall be soft monel or 18-8 stainless steel.
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E.

Inserts
1. Inserts shall be manufacturer’s standard, suited for the application.
Plates, Angles, Anchors and Embedments

1. Material that do not require field welding shall be as specified in PCI
MNL 117. Steel items, other than stainless, shall be coated with a rust-
inhibiting paint or shall be hot-dip galvanized. Steel items, including
items embedded in concrete, shall be either stainless steel or hot dip
galvanized steel.

2. Material that requires field welding shall be in accordance with design
requirements and shall be coated with a rust-inhibiting paint after welding.

Form Release Agent
l. Release agent shall be manufacturer’s standard nonstaining type.
Admixture

1. Admixture shall conform to ASTM C 494 / C 494 M. Plasticizing
admixture, if used, shall conform to ASTM C 1017/ C 1017 M.

2.02 PRECAST CONCRETE UNITS

A.

B.

April 20, 2005

General

1. Precast concrete ;units shall be manufactured and cured in accordance
with the applicable provisions of PCI MNL 116 and PCI MNL 117. Units
shall be manaufactured within the allowable tolerances given in PCI MNL
116, PCI MNL 117, and PCI MNL 122.

Formwork

1. Forms shall be steel of adequate thickness, braced, stiffened, anchored and
aligned to produce precast architectural concrete units within required
dimensional tolerances. Forms shall be sufficiently rigid to provide
dimensional stability during handling and concrete placement and
consolidation.  Fiberglass-reinforced plastic, plastic coated wood,
elastomeric or other nonabsorptive material shall be used for making tight
joints and rustication pieces.
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C. Reinforcement
1. Fabrication and placement of reinforcement shall conform to the details
shown on the approved detail drawings and PCI MNL 116 and PCI MNL
117.

D. Embedded Accessories

1. Anchors, inserts, lifting devices, and other accessories which are to be
embedded in the precast units shall be furnished and installed in
accordance with the approved detail drawings. Embedded items shall be
accurately positioned in their designed location, and shall have sufficient
anchorage and embedment to satisfy design requirements.

E. Stripping

1. Precast concrete units shall not be removed from forms until units develop
sufficient strength to safely strip the formwork and to remove the precast
concrete units from the forms to prevent damage to the units from
overstress or chipping.

F. Identification
1. Each precast concrete unit shall be marked to correspond to the
identification marks for each different precast unit shown on the detail
drawings.
G. Finishes
1. In accordance with design requirements.

PART 3 - EXECUTION
3.01 ERECTION

A. Precast units shall be erected in accordance with the detail drawings and without
damage to other units or to adjacent members. Units shall be set true to alignment
and level, with joints properly spaced and aligned both vertically and horizontally.
Erection tolerances shall be in accordance with the requirements of PCI MNL 117
and PCI MNL 122. As units are being erected, shims and wedges shall be placed
as required to maintain correct alignment. After final attachment, precast units
shall be grouted as shown. After erection, welds and abraded surfaces of steel
shall be cleaned and touched-up with a zinc-rich paint. Welds shall be made by a
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certified welder in accordance with the manufacturer’s erection drawings. Pickup
points, boxouts, inserts, and similar items shall be finished to match adjacent
areas after erection. Erection of precast units shall be supervised and performed
by workmen skilled in this type of work. Welding and the qualifications of
welders shall be in accordance with AWS K 1.1 /D 1.1 M.

3.02 CLEANING

A. Not sooner than 72 hours after joints are sealed, faces and other exposed surfaces
of precast concrete discolored during erection shall be cleaned to remove dirt and
stains by dry scrubbing with a stiff fiber brush, wetting the surface and vigorous
scrubbing of the finish with a stiff fiber brush followed by additional washing, or
by chemical cleaning compounds such as detergents or other commercial
cleaners. = Commercial cleaners shall be used in accordance with the
manufacturer’s recommendations. Cleaning procedure shall be performed on a
designated test area and shall be approved prior to proceeding with cleaning work.
Discolorations which cannot be removed by these procedures will be considered
defective work. Cleaning work shall be done when temperature and humidity
permit surfaces to dry rapidly. Adjacent surfaces shall not be damaged during
cleaning operations.

3.03 PROTECTIVE WORK
A. Precast units shall be protected against damage from subsequent operations.
3.04 DEFECTIVE WORK

A. Precast concrete units damaged during erection shall be repaired as soon after
occurrence as possible or replaced, as directed, using approved procedures. All
repairs to precast concrete units shall match the adjacent surfaces in color and
texture and shall be as approved. Unless otherwise approved, repair procedures
shall conform to PCI MNL 116 and PCI MNL 117.

END OF SECTION
General Notes

1. Concrete mix for precast concrete shall be in accordance with criteria established by an
engineer licensed in the State of Alaska for specific requirements and conditions.
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2. Careful considerations shall be given to use of concrete in remote areas relative to
cost/benefit.
3. Do not include calcium chloride in concrete mix for precast concrete that may be

exposed to salt water.
4. Special inspections are often overlooked for remote construction sites. The owner or the

registered design professional is responsible for ensuring that these inspections are
conducted in accordance with the International Building Code, Chapter 17.

April 20, 2005 03410- 8 Precast Architectural Concrete



State of Alaska

Department of Education and Early Development
Construction Standard Specifications

Division 4 - Masonry

SECTION 04810
UNIT MASONRY ASSEMBLY

PART 1 - GENERAL

1.01 WORK INCLUDES

A.

B.

G.

H.

Concrete Masonry Units

Prefaced Concrete Masonry Units
Concrete Building Brick

Face Brick

Building Brick

Glazed Structural — Clay Facing Tile
Mortar and Grout

Steel Reinforcing Bars

1.02 REFERENCE STANDARDS

A.

April 20, 2005

American Concrete Institute (ACI)

1. ACI 315 — Manual Standard Practice.

American Society for Testing and Materials (ASTM)

\78 of 617
DRAFT

1. ASTM A 82 — Steel Wire, Plain, for Concrete Reinforcement.

2. ASTM A 153 — Zinc Coating (hot Dip) on Iron and Steel

Hardware.

3. ASTM A 617 — Axle-Steel Deformed and Plain Bars for Concrete

Reinforcement.

4. ASTM A 653 — Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

5. ASTM C 55 — Concrete Brick.

04810-1
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6. ASTM C 62 — Building Brick (Solid Masonry Units made from
Clay or Shale).

7. ASTM C 67 — Test Methods for Sampling and Testing Brick and
Structural Clay Tile.

8. ASTM C 90 — Load-Bearing Concrete Masonry Units.
0. ASTM C 91 — Masonry Cement.

10. ASTM C 126 — Ceramic Glazed Structural Clay Facing Tile,
Facing Brick, and Solid Masonry Units.

1. ASTM C 140 — Test Methods of Sampling and Testing Concrete
Masonry Units.

12. ASTM C 143 — Test Method for Slump of Hydraulic Cement
Concrete.

13.  ASTM C 150 — Portland Cement.
14.  ASTM C 207 — Hydrated Lime for Masonry Purposes.

15.  ASTM C 216 — Facing Brick (Solid Masonry Units Made from
Clay or Shale).

16.  ASTM C 270 — Flat Asbestos-Cement Sheets.

17. Aggregates for Masonry Grout.

18. ASTM C 476 — Grout for Masonry.

19.  ASTM C 494 — Chemical Admixtures for Concrete.

20.  ASTM C 744 — Prefaced Concrete and Calcium Silicate Masonry
Units.

21. ASTM C 1019 — Test Method for Sampling and
Testing Grout.

22.  ASTM C 1142 — Extended Life Mortar for Unit Masonry.

23. ASTM C 1329 — Mortar Cement.
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24. ASTM E 119 — Fire Tests of Building Construction and Materials.
1.03 SUBMITTALS
A. Shop Drawings: For masonry reinforced bars; comply with ACI 315,
“Details and Detailing of Concrete Reinforcement.” Show elevations of

reinforced walls.

1. Samples showing the full range of colors and textures available for
exposed masonry units and colored mortars (if applicable).

2. Material Test Reports: From a qualified testing agency, for each
type of masonry unit required; mortar complying with property
requirements, and grout complying with compressive strength

requirements.
3. Material Certificates: For each type of masonry unit required.
B. Preconstruction Testing Service: Engage a qualified independent testing

agency to perform the following preconstruction testing:

1. Clay Masonry Units: For each clay masonry unit indicated, per
ASTM C67
2. Concrete Masonry Units: For each concrete masonry unit

indicated, per ASTM C 140.
3. Mortar: For mortar properties per ASTM C 270
4. Grout: For compressive strength per ASTM C 1019

C. Fire-Resistance Ratings: Where indicated, provide materials and ASTM
E 119 by testing and inspecting agency, by equivalent concrete masonry

thickness, or by another means, as acceptable to authorities having
jurisdiction. Submit piling length, size, species, and grade for approval.

D. Sample Panels: Build sample panels, to verify selections made under
sample Submittals and to demonstrate aesthetic effects, for each type of
exposed unit masonry assembly in sizes approximately 48 inches long by

48 inches high by full thickness.

E. Cold-Weather Requirements: Do not build on frozen substrates. Remove
and replace unit masonry damaged by frost or by freezing conditions.
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Comply with cold-weather construction requirements contained in ACI
530.1/ASCE 6/TMS 60 and Section 2104.3 of the Uniform Building Code.

F. Hot-Weather Requirements: When ambient temperature exceeds 100 deg
F, or 90 deg. F with a wind velocity greater than 8 mph, do not spread
mortar beds more than 48 inches ahead of masonry units within one
minute of spreading mortar.
PART 2 - PRODUCTS
2.01 GENERAL

A. Color and Texture: In accordance with design requirements.

B. Concrete Masonry Units: ASTM C90 and International Building Code
Standard 21-4 and as follows:

1. Unit Compressive Strength: Provide units with minimum average
net-area compressive strength in accordance with design
requirements.

2. Weight Classification: In accordance with design requirements.

3. Exposed Face of Decorative Units: In accordance with design
requirements.

4. Provide special shapes for lintels, corners, jambs, sash, control

joints, headers, bonding, and other special conditions.

C. Prefaced Concrete Masonry Units: Normal weight concrete units
indicated below with manufacturer’s standard smooth resinous tile facing,
complying with ASTM C744:

1. For concrete masonry units to which prefaced surfaces are applied,
provide ASTM C 90, International Building Code Standard 21-4.

2. Size: Manufactured with prefaced surfaces having 1/16-inch. wide
returns of facing to create 4 inch wide mortar joints with modular
coursing.

3. Provide special shapes for lintels, corners, jambs, sash, control

joints, headers, bonding, and other special conditions.
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D. Concrete Building Brick: ASTM C 55, International Building Code
Standard 21-3, and as follows:

1. Unit Comprehensive Strength: Provide units with minimum
average net-area comprehensive strength of in accordance with
design requirements.

2. Weight Classification: In accordance with design requirements.

E. Face Brick: ASTM C216 in accordance with design requirements.
1. Unit Comprehensive Strength: Provide units with minimum

average net-area comprehensive strength of in accordance with
design requirements.

2. Initial Rate of Absorption: Less than 30 sq. in. per minute when
tested per ASTM C67.
3. Efflorescence: Provide brick that has been tested according to

ASTM C67 and is rated “not eftloresced.”
4. Surface Coloring: In accordance with design requirements.

F. Building (Common) Brick: ASTM C62 and International Building Code
Standard 21-1, Grade in accordance with design requirements.

1. Unit Comprehensive Strength: Provide units with minimum
average net-area comprehensive strength of in accordance with
design requirements.

2. Size: In accordance with design requirements.

G. Glazed Structural-Clay Facing Tile: ASTM C 126, Grade in accordance
with design requirements.

1. Type I (single-faced units), where only one finished face is
exposed when units are installed.

2. Size: In accordance with design requirements.

3. Provide special shapes where required for corners, jambs, coved
bases, sills, and other special conditions indicated.
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4. Provide multicored units designed for use in reinforced, grouted
masonry.

H. Mortar and Grout Materials: As follows:

1. Portland Cement: ASTM C 150, Type I or II, except Type III may
be used for cold-weather construction.

2. Hydrated Lime: ASTM C 207, and International Building Code
Standard 21-13, Type S

3. Mortar Cement: ASTM C 1329, and International Building Code
Standard 21-14

4. Masonry Cement: ASTM C91, and International Building Code
Standard 21-11

5. For pigmented mortar, use a colored cement or cement-lime
formulation as required o produce the color indicated.

6. Aggregate for Mortar: ASTM C 144; except for joints less than 4
inch thick, use aggregate graded with 100 percent passing the No.
16 sieve.

a. Colored-Mortar Aggregates: Natural-colored sand or
ground marble, granite, or other sound stone; of color
necessary to produce required mortar color.

7. Aggregate for Grout: ASTM C 404

8. Mortar Pigments: Natural and synthetic iron oxides and chromium
oxides, compounded for use in mortar mixes. Use only pigments
with a record of satisfactory performance in masonry mortar.

0. Epoxy Pointing Mortar: ASTM C 395, epoxy-resin-based material
formulated for use as pointing mortar for structural-clay tile facing
units.

10. Cold-Weather Admixture: Non-chloride, non-corrosive,
accelerating admixture complying with ASTM C 494, Type C, and
recommended by the manufacturer for use in masonry mortar of

composition indicated.

11. Water: Potable
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L. Steel Reinforcing Bars: ASTM A 617, Grade 60

J. Ties and Anchors, General: Provide ties and anchors, specified in
subsequent paragraphs, made from materials that comply with this
paragraph, unless otherwise indicated.

1. Galvanized Carbon-Steel Wire: ASTM A 82; with ASTM A 153,
Class B-2 coating for exterior walls and Class 1 coating for interior
walls.

2. Galvanized Steel Sheet: ASTM A 366 cold-rolled, carbon  steel
sheet hot-dip galvanized after fabrication o comply with ASTM A
153, at exterior walls; and ASTM A 653, G60 (Z180),
commercial-quality, steel sheet zinc coated by hot-dip process on
continuous lines before fabrication at interior walls.

K. Bent Wire Ties: Rectangular units with closed ends and not less than 4
inches wide, made from 3/16-inch diameter, galvanized steel wire.

L. Adjustable Anchors for Connecting to Steel Frame: Provide two-piece
assemblies that allow vertical or horizontal adjustment bur resist tension
and compression forces perpendicular to wall.

1. Anchor Section: Crimped %4 inch diameter, galvanized steel wire
anchor section for welding to steel.

2. Tie Section: Triangular-shaped wire tie, sized to extend within 1
inch of masonry face, made from 0.1875 inch diameter, galvanized
steel wire.

M. Anchors for Connecting to Concrete: Provide two-piece assemblies that

allow vertical or horizontal adjustment but resist tension and compression
forces perpendicular to wall

1. Anchor Section: Dovetail anchor section formed from 0.0528 inch
thick, galvanized steel.

2. Tie Section: Triangular-shaped wire tie, sized to extend within 1
inch of masonry face, made from 0.1875 inch diameter, galvanized
steel wire.

N. Adjustable Masonry-Veneer Anchors: Provide two-piece assemblies that

allow vertical or horizontal adjustment but resist tension and compression
forces perpendicular to wall, for attachment over sheathing to wood or
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metal studs, and that are capable of withstanding a 100 lbf load in both

tension and compression without deforming of developing play in excess

of 0.05 inch

1. Screw-Attached, Masonry-Veneer Anchors: Units consisting of a
triangular wire tie and a rib-stiffened, sheet metal anchor section
with screw holes top and bottom with raised rib-stiffened strap
stamped into center to provide a slot for connection of wire tie.

2. Seismic Masonry-Veneer Anchors: Units consisting of a rib-
stiffened, sheet metal anchor section with screw holes top and
bottom; with raised rib-stiffened strap stamped into center to
provide a slot for a connector section designed to engage a
continuous wire embedded in the veneer mortar joint.

0. Masonry Cleaners: As follows:

1. Proprietary Acidic Cleaner: Manufacture’s standard strength
cleaner designed for removing mortar/grout stains, efflorescence,
and other new construction stains from new masonry without
discoloring or damaging masonry surfaces.

P. Mortar and Grout Mixes: Do not use admixtures, unless otherwise
indicated. Do not use calcium chloride in mortar or grout.

1. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion
Specification.

a. Extended-Life Mortar for Unit Masonry: Mortar complying
with ASTM C 1142 may be used instead of mortar
specified above, at Contractor’s option.

b. Limit cementitious materials in mortar to Portland cement,
mortar cement, and lime.

c. For masonry below grade, in contact with earth, and where
indicated, use Type in accordance with design
requirements.

d. For exterior, above-grade, load-bearing and non-load-

bearing walls and parapet walls; for interior load-bearing
walls; for interior non-load-bearing partitions; and for other
applications where another type is not indicated, use Type
in accordance with design requirements.
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3. Pigmented Mortar: Select and proportion pigments with other
ingredients to produce color required. Limit pigments to the
following percentages of cement content by weight:

a. For Portland cement-lime mortar, not more than 10 percent.
b. For masonry cement or mortar cement not more than
5 percent.

4. Grout for Unit Masonry: Comply with ASTM C 476

a. Use grout of type (fine or coarse) that will comply with
Table 5 of ACI 530.1/ASCE 6/TMS 602 and UBC Table
21-C for dimensions of grout spaces and pour height.

b. Provide grout with a slump of 8 to 11 inches as measured
according to ASTM C 143.

PART 3 - EXECUTION
3.01 PLACEMENT

A. Cut masonry units with motor-driven saws. Allow units cut with water-
cooled saws to dry before placing, unless wetting of units is specified.
Install cut units with cut surfaces and, where possible, cut edges
concealed.

B. Select and arrange units for exposed unit masonry to produce a uniform
blend of colors and textures.

C. Wetting of Brick: Wet brick before laying if the initial rate of absorption
exceeds 30g/30 sq. in. per minute when tested per ASTM C 67. Allow
units to absorb water so they are damp but not wet at the time of laying.

D. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and the
following:

1. For conspicuous vertical lines, such as external corners, door
jambs, reveals, and expansion and control joints, do not vary from
plumb by more than % inch in 20 feet, nor /2 inch maximum.

2. For conspicuous horizontal lines, such as exposed lintels, sills,

parapets, and reveals, do not vary from level by more than % inch
in 20 feet, nor %% inch maximum.
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E. Lay out walls in advance for accurate spacing of surface bond patterns
with uniform joint thicknesses and for accurate location of openings,
movement-type joints, returns, and offsets. Avoid using less-than-half-size

units, particularly at corners, jambs, and, where possible, at other
locations.

F. Bond Pattern for Exposed Masonry: Lay exposed masonry in bond pattern
indicated; do not use units with less than normal 4-inch horizontal face
dimensions at corners or jambs.

G. Built-in Work: As construction progresses, build in items specified under
this and other Sections of the Specifications. Fill in solidly with masonry
around built-in items.

H. Fill cores in hollow concrete masonry units with grout 24 inches under
bearing plates, beams, lintels, posts, and similar items, unless otherwise
indicated.

L Lay hollow masonry units as follows:

1. With full mortar coverage on horizontal and vertical face shells.
2. Bed webs in mortar in starting course on footings and in all courses
of piers, columns, and pilasters, and where adjacent to cells or

cavities to be filled with grout.

3. For starting course on footings where cells are not grouted, spread
out full mortar bed, including areas under cells.

J. Lay solid brick-size masonry units with completely filled bed and head
joints, butter ends with sufficient mortar to fill head joints and shove into

place. Do not deeply furrow bed joints or slush head joints.

1. At cavity walls, bevel beds away from cavity, to minimize mortar
protrusions into cavity.

K. Lay structural-clay tile as follows:
1. Lay vertical-cell units with full head joints, unless otherwise

indicated. Provide bed joints with full mortar coverage on face
shells and webs.
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2. Lay horizontal-cell units with full bed joints, unless otherwise
indicated. Form head joints with sufficient mortar so excess will be
squeezed out as units are placed in position.

3. Where epoxy-mortar pointed joints are indicated, rake out setting
mortar to a uniform depth of % inch and point with epoxy mortar.

L. Tool exposed joints slightly concave when thumbprint hard, using a
jointer larger than the joint thickness, unless otherwise indicated.

M. Keep cavities clean of mortar droppings and other materials during
construction.
1. Use wood strips temporarily placed in cavity to collect mortar

droppings. As work progresses, remove strips, clean off mortar
droppings, and replace in cavity.

N. Provide continuous masonry joint reinforcement as indicated. Install with
a minimum cover of 5/8 inch on exterior side of walls, ¥ inch elsewhere.
Lap reinforcement a minimum of 6 inches.

1. Provide continuity at corners and wall intersections by using
prefabricated “L” and “T” sections.

0. Anchor masonry to structural members where masonry abuts or faces
structural members to comply with the following:

1. Provide an open space not less than 1 inch in width between
masonry and structural member, unless otherwise indicated.

2. Anchor masonry to structural members with flexible anchors
embedded in masonry joints and attached to structure.

P. Anchor masonry veneers with masonry-veneer anchors to comply with the
following requirements:

1. Fasten each anchor section with two metal fasteners of type
indicated.

2. Embed fasteners in masonry joints. Provide not less than 2 inches
of air space between back of masonry veneer and face of
sheathing.
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3. Space anchors as indicated, but not more than 16 inches o.c.
vertically and 24 inches o.c. horizontally with not less than 1
anchor for each 2.67 sq. ft. of wall area. Install additional anchors
within 12 inches of openings and at intervals, not exceeding 36
inches, around perimeter.

Q. Provide masonry lintels where shown. Provide precast lintels made from
concrete matching concrete masonry units in color, texture, and

compressive strength and with reinforcing bars indicated or required to
support loads indicated.

R. Install embedded flashing and weep holes in masonry at shelf angles,
lintels, ledges, other obstructions to downward flow of water in wall, and
where indicated.

1. Extend flashing 4 inches at ends and turn flashing up not less than
2 inches to form a pan.

2. Install metal drip edges beneath flashing at exterior face of wall.
Stop flashing '% inch back from outside face of wall and adhere
flashing to top of metal drip edge.

S. Install weep holes in the head joints in exterior wythes of the first course
of masonry immediately above embedded flashing. Install vents in vertical
head joints at the top of each continuous cavity at spacing indicated.

1. Use round plastic tubing, rectangular plastic tubing wicking
material, or open head joints to form weep holes and vents.

2. Space weep holes 16 inches o.c.

3. Trim wicking material used in weep holes flush with outside face
of wall after mortar has set.

T. Temporary Formwork and Shores: Construct formwork and shores to
support reinforced masonry elements during construction.

1. Do not remove forms and shores until reinforced masonry
members have hardened sufficiently to carry their own weight and
other temporary loads that may be placed on them during
construction.
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U.

Placing Reinforcement: Comply with requirements of ACI 530.1/ASCE
6/TMS 602 and Section 2104.5 of the Uniform Building Code.

Grouting: Do not place grout until entire height of masonry to be grouted
has attained sufficient strength to resist grout pressure.

1. Comply with requirements of ACI 530.1/ASCE 6/TMS 602 and
Section 2104.6 of the Uniform Building Code for cleanouts and for
grout placement, including minimum grout space and maximum
pour height.

Parge predampened masonry walls, where indicated, with Type S or
Type N mortar applied in 2 uniform coats to a total thickness of % inch
with a steel-trowel finish. Form a wash at top of parging and a cove at
bottom. Damp-cure parging for at least 24 hours.

3.02 CLEANING

A.

April 20, 2005

Cleaning: Clean unit masonry as follows:

1. By dry brushing to remove mortar fins and smears before tooling
joints, as work progresses.

2. After mortar is thoroughly set and cured, clean exposed masonry
as follows:

a. Test cleaning methods on sample wall panel; leave one-half
of panel uncleaned for comparison purposes.

b. Protect adjacent surfaces from contact with cleaner.

c. Wet wall surfaces with water before applying cleaners;
remove cleaners promptly by rinsing the surfaces
thoroughly with clear water.

d. Clean brick by the bucket-and brush hand-cleaning method
described in BIA Technical Notes No. 20, using job-mixed

detergent solution.

e. Clean masonry with a proprietary acidic cleaner applied
according to manufacturer’s written instructions.
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f. Clean concrete masonry by cleaning method indicated in
NCMA TEK 8-2 applicable to type of stain on exposed
surfaces.

g. Consider prefaced only if graffiti is not a problem.

END OF SECTION
General Notes
1. Special inspections are often overlooked for remote construction sites. The owner
or the registered design professional is responsible for ensuring that these

inspections are conducted in accordance with the International Building Code,
Chapter 17.
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SECTION 05100
STRUCTURAL STEEL

PART 1 - GENERAL

1.01 WORK INCLUDES

A. Structural Steel, Shapes, Plates, and Bars.
B. Structural Steel Tubing.

C. Steel Pipe

D. Connectors and Fasteners.

E. Welding.

F. Priming.

G. Fabrication.

H. Erection.

1.02 REFERENCE STANDARDS
A. American Institute of Steel Construction (AISC).
B. American Society for Testing and Materials (ASTM).

1. ASTM A 6 — General Requirements for Rolled
Structural Steel Bars, Plates, Shapes, and Steel Piling.

2. ASTM A 36 — Carbon Structural Steel.

3. ASTM A 53 — Pipe, Steel, Black and Hot-Dipped Zinc-Coated, Welded
and Seamless

4, ASTM A 108 — Steel Bars, Carbon, Cold Finished, Standard Quality.

5. ASTM A 307 — Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength.

6. ASTM A 325 — Structural Bolts, Heat Treated Steel, 120/105 ksi
Minimum Tensile Strength.
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7. ASTM A 490 — Heat-Treated Steel, Structural Bolts, 150 ksi Minimum
Tensile Strength.

8. ASTM A 500 — Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.

9. ASTM A 501 — Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing.

10. ASTM A 572 - High-Strength Low-Allow Colombium — Vanadium
Structural Steel.

11. ASTM A 687 — High Strength Nonheaded Steel Bolts and Studs.
12.  ASTM A 992 — Structural Steel Shapes

13. ASTM C 150 — Portland Cement.

14.  ASTM C 404 — Aggregates for Masonry Grout.

15. ASTM E 94 — Radiographic Testing.

16.  ASTM E 142 — Controlling Quality of Radiographic Testing.

17. ASTM E 164 — Practice for Ultrasonic Contact Examination of
Weldments.

18. ASTM E 165 — Standard Test Method for Liquid Penetrant Examination.
19.  ASTM E 709 — Guide for Magnetic Particle Examination.

20. ASTM F 959 — Compressible Washer — Type Direct Tension Indicators
for use with Structural Fasteners.

C. American Welding Society (AWS)

1. AWS DI1.1 — Structural Welding Code-Steel).
D. Department of Defense (DOD).
E. Research Council on Structural Connections (RCSC).

F. The Steel Structures Painting Council (SSPC).
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1.03 SUBMITTALS

A. Product Data for each type of product specified.

B. Shop Drawings detailing fabrication of structural steel components.
1. Include details of cuts, connections, splices, camber, holes, and other
pertinent data.

2. Indicate welds by standard AWS symbols, distinguishing between shop
and field welds, and show size, length, and type of each weld.

3. Indicate type, size, and length of bolts, distinguishing between shop and
field bolts. Identify high-strength bolted slip-critical, direct-tension, or
tensioned shear/bearing connections.

C. Muill test reports signed by manufacturers certifying that their products, including
the following comply with requirements.

1.04 QUALITY ASSURANCE

A. Comply with applicable provisions of the following specifications and
documents:

1. AISC’s - Structural Steel Buildings-Allowable Stress Design and Plastic
Design.

2. AISC’s - Load and Resistance Factor Design (LFRD) Specification for
Structural Steel Buildings.

3. AISC’s - Allowable Stress Design of Single-Angle Members.

4. AISC’s - Load and Resistance Factor Design of Single-Angle Members.

5. AISC’s - Seismic Provisions for Structural Steel Buildings

6. ASTM A 6 - Rolled Structural Steel Bars, Plates, Shapes, and Sheet
Piling.

7. Research Council on Structural Connections (RCSC) “Specification for

Structural Joints Using ASTM A 325 or A 490 Bolts.
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8. Research Council on Structural Connections (RCSC) “Load and
Resistance Factor Design Specification for Structural Joints Using ASTM
A 325 or A 490 Bolts.”

B. Welding Standards: Comply with applicable provisions of AWS D1.1 “Structural
Welding Code-Steel.”

C. Store materials to permit easy access for inspection and identification. Keep steel
members off ground by using pallets, platforms, or other supports. Protect steel
members and packaged materials for erosion and deterioration.

1. Store fasteners in a protected place. Clean and re-lubricate bolts and nuts
that become dry or rusty before use.

2. Do not store materials on structure in a manner that might cause distortion
or damage to members or supporting structures. Repair or replace
damaged materials or structures as directed.

PART 2 - PRODUCTS
2.01 MATERIALS
A. Structural Steel Shapes, Plates, and Bars:

1. Carbon Steel: ASTM A 36.

2. High-Strength, Low-Alloy Columbium-Vanadium Steel: ASTM A
572, Grade 50.

3. Rolled Steel Structural Shapes: ASTM A 992.
B. Cold-Formed Structural Steel Tubing: ASTM A 500, Grade B.
C. Hot-Formed Structural Steel Tubing: ASTM A 501.
D. Steel Pipe: ASTM A 53, Type E or S, Grade B.
1. Weight Class: In accordance with design requirements.
2. Finish: In accordance with design requirements.

E. Shear Connectors: ASTM A 108, Grade 1015 through 1020, headed-stud type,
cold-finished carbon steel, AWS D1.1, Type B.
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F. Anchor Rods, Bolts, Nuts, and Washers: as follows:
1. Nonheaded Rods: ASTM A 36.
2. Nonheaded Rods: ASTM A 572, Grade 50.
3. Nonheaded Bolts: ASTM A 687, high strength.

4, Headed Bolts: ASTM A 307, Grade A; carbon-steel, hex-head bolts; and
carbon-steel nuts.

5. Headed Bolts: ASTM A 325, Type 1, heavy hex steel structural bolts and
heavy hex carbon-steel nuts.

6. Headed Bolts: ASTM A 490, Type 1, heavy hex steel structural bolts and
heavy hex carbon-steel nuts.

7. Washers: ASTM A36.
G. Nonhigh-Strength Bolts, Nuts, and Washers: ASTM A 307, Grade A
1. Finish: Plain, in accordance with design requirements.

H. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy hex steel
structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers.

I. Finish: In accordance with design requirements.
2. Direct-Tension Indicators: ASTM F 959, Type 325.
a. Finish: Plain, in accordance with design requirements.

L. High-Strength Bolts, Nuts, and Washers: ASTM A 49, Type 1, heavy hex steel
structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers,
uncoated.

1. Direct-Tension Indicators: ASTM F 959, Type 490, uncoated.
J. Welding Electrodes: Comply with AWS requirements.
2.02 PRIMER (Select in accordance with design requirements)

A. Primer: SSPC-Paint 25; red iron oxide, raw linseed oil and alkyd primer.
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B. Primer: SSPC-Paint 23, latex primer.
C. Primer: SSPC-Paint 15, Type I, red oxide.

D. Primer:  Fabricator’s standard lead-and chromate-free, non-asphaltic, rust-
inhibiting primer.

E. Primer: Non-asphaltic primer complying with SSPC’s “Painting System Guide
No. 7.00.”

F. Galvanized Repair Paint: High-zinc-dust-content paint for re-galvanizing welds
and repair painting galvanized steel, with dry film containing not less than 93
percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-Paint
20.

2.03 Grout

A. Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand,
ASTM C 404, size No. 2. Mix at ratio of 1 part cement to 2-1/2 parts sand, by
volume, with minimum water required for placement and hydration.

2.04 FABRICATION

A. Fabricate and assemble structural steel in shop to greatest extent possible.
Fabricate structural steel according to AISC specifications referenced in this
Section and in Shop Drawings.

1. Camber structural steel members where indicated.

2. Identify high-strength structural steel according to ASTM A 6 and
maintain markings until steel has been erected.

3. Mark and match-mark materials for field assembly.

4. Fabricate for delivery a sequence that will expedite erection and minimize
field handling of structural steel.

B. Thermal cutting: Perform thermal cutting by machine to greatest extent
possible.
1. Plane thermally cut edges to be welded.
C. Finishing: Accurately mill ends of columns and other members transmitting

loads in bearing.
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D. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of
shear connectors. Use automatic end welding of head-stud shear connectors
according to AWS DI1.1 and manufacturer’s printed instructions.

E. Steel Wall Framing: Select true and straight members for fabricating steel wall
framing to be attached to structural steel framing. Straighten as required to
provide uniform, square, and true members in complete wall framing.

F. Holes: Provide holes required for securing other work to structural steel framing
and for passage of other work through steel framing members, as shown on Shop
Drawings.

1. Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame-
cut holes or enlarge holes by burning. Drill holes in bearing plates.

2. Weld threaded nuts to framing and other specialty items as indicated to
receive other work.

2.05 SHOP CONNECTIONS

A. Shop install and tighten non-high-strength bolts, except where high-strength bolts
are indicated.

B. Shop install and tighten high-strength bolts according to RCSC’s “Specification
for Structural Joints using ASTM A 325 or A 490 Bolts.”

1. Bolts: ASTM A 325 high-strength bolts, unless otherwise indicated.

D. Weld connections: Comply with AWS DI1.1 for procedures, appearance and
quality of welds, and methods used in correcting welding work.

2.06 SHOP PRIMING
A. Shop prime steel surfaces, except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially
embedded members to a depth of 2 inches.

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.

4. Surfaces to receive sprayed-on fireproofing.
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5. Galvanized surfaces.

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust, loose mill
scale, and spatter, slag, or flux deposits. Prepare surfaces according to SSPC
specifications as follows:

1. SSPC: in accordance with design requirements.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Before erection proceeds, and with the steel erector present, verify elevations of
concrete and masonry bearing surfaces and locations of anchorages for
compliance with requirements.

B. Do not proceed with erection until unsatisfactory conditions have been corrected.
3.02 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to
keep structural steel secure, plumb, and in alignment against temporary
construction loads and loads equal in intensity to design loads. Remove
temporary supports when permanent structural steel, connections, and bracing are
in place, unless otherwise indicated.

3.03 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and
according to AISC specifications referenced in this Section.

B. Base and Bearing Plates: Clean concrete and masonry bearing surfaces of bond-
reducing materials and roughen surfaces prior to setting base and bearing plates.
Clean bottom surface of base and bearing plates.

1. Set base and bearing plates for structural members on wedges, shims, or
setting nuts as required.

2. Tighten anchor bolts after supported members have been positioned and
plumbed. Do not remove wedges or shims but, if protruding, cut off flush
with edge of base or bearing plate prior to packing with grout.

3. Pack grout solidly between bearing surfaces and plates so no voids remain.
Finish exposed surfaces, protect installed materials, and allow to cure.
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a. Comply with manufacturer’s instructions for proprietary grout
materials.
C. Maintain erection tolerances of structural steel within AISC’s “Code of

Standard Practice for Steel Buildings and Bridges.”

D. Align and adjust various members forming part of complete frame or structure
before permanently fastening. Before assembly, clean bearing surfaces, and other
surfaces, that will be in permanent contact. Perform necessary adjustments to
compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.

2. Establish required leveling and plumbing measurements on mean
operating temperature of structure. Make allowances for difference
between temperature at time of erection and mean temperature at which
structure will be when complete and in service.

E. Splice members only where indicated.
F. Finish sections thermally cut during erection equal to a sheared appearance.
F. Do not enlarge unfair holes in members by burning or by using drift pins. Ream

holes that must be enlarged to admit bolts.
3.04 FIELD CONNECTIONS

A. Install and tighten non-high-strength bolts, except where high-strength bolts are
indicated.

B. Install and tighten high-strength bolts according to RCSC’s “Specification for
Structural Joints using ASTM A 325 or A 490 Bolts.”

C. Install and tighten high-strength bolts according to RCSC’s “Load and Resistance
Factor Design Specification for Structural Joints using ASTM A325 or A 490
Bolts.”

1. Bolts: ASTM A 325 high-strength bolts, unless otherwise indicated.

2. Connection Type: Snug tighten, unless indicated as slip-critical, direct-
tension, or tensioned shear/bearing connections.
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3. Connection Type: Slip-criteria, direct tension, or tensioned shear/bearing
connections as indicated.

D. Weld Connections: Comply with AWS D1.1 for procedures and quality of welds,
and methods used in correcting welding work.

1. Comply with AISC specifications referenced in this Section for bearing,
adequacy of temporary connections, alignment, and removal of paint on
surfaces adjacent to field welds.

3.05 FIELD QUALITY CONTROL

A. Owner will engage an independent testing and inspecting agency to perform field
inspections and tests and to prepare test reports.

1. Testing agency will conduct and interpret tests and state in each report
whether tested work complies with or deviates from requirements.

B. Correct deficiencies in or remove and replace structural steel that inspections and
test reports indicate do not comply with specified requirements.

C. Additional testing, at Contractor’s expense, will be performed to determine
compliance of corrected work with specified requirement.

D. Field-bolted connections will be tested and inspected according to RCSC’s
“Specification for Structural Joints using ASTM A 325.

1. Direct tension indicator gaps will be verified o comply with ASTM F 959,
Table 2.
E. In addition to visual inspection, field-welded connections will be inspected and

tested according to AWS DI.1 and the inspection procedures listed below )As
required by Design Requirements).

1. Liquid Penetrant Inspection: ASTM E 165.

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and
on finished weld. Cracks or zones of incomplete fusion or penetration will
not be accepted.

3. Radiograpic Inspection: ASTM E 94 and ASTM E 142; minimum quality
level “2-2T.”

4. Ultrasonic Inspection: ASTM E 164.
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F. In addition to visual inspection, field-welded shear connectors shall be inspected
and tested according to requirements of AWS DI1.1 for stud welding and as
follows:

1. Bend tests shall be performed when visual inspection reveal either less
than a continuous 360-degree flash or welding repairs to any shear
connector.

2. Test shall be conducted on additional shear connectors when weld fracture
occurs on shear connectors already tested, according to requirements of
AWS DI.1.

3.06 CLEANING
A. Touchup painting: Immediately after erection, clean field welds, bolted
connections, and abraded areas of shop paint. Apply paint to exposed areas using

same material as used for shop painting.

1. Apply by brush or spray to provide a minimum dry film thickness of 1.5
mils.

END OF SECTION

General Notes:

1. Priming steel that is scheduled to receive sprayed-on fire proofing is not recommended.
If conditions dictate the necessity for priming steel coordinate compatibility with fire-
proofing manufacturer.

2. Special inspections are often overlooked for remote construction sites. The owner or the
registered design professional is responsible for ensuring that these inspections are

conducted in accordance with the International Building Code, Chapter 17.

3. Coordinate requirements for low temperature steel for facilities with steel exposed to
extreme low temperatures.
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SECTION 05210
STEEL JOISTS
PART 1 - GENERAL
1.01 WORK INCLUDES
A. Open Web Steel Joists
B. Long Span Steel Joists
C. Accessories and Fittings

1.02 REFERENCE STANDARDS
A. Steel Joist Institute (SJI)

1. SJI Specs & Tables — Standard Specifications and Load Tables for Steel
Joists and Joist Girders.

1.03 SUBMITTALS
A. Shop Drawings:

1. Detail drawings shall include fabrication and erection details,
specifications for shop painting, and identification markings of joists and
joist girders.

2. Shop Drawings shall be prepared under the supervision and certified by an
engineer licensed in the State of Alaska.

B. Certificates:

1. Certificates stating that the steel joists and joist girders have been designed
and manufactured in accordance with SJI Specification and Tables.
Complete engineering design computations may be submitted in lieu of
the certification.

1.04 DELIVERY AND STORAGE

A. Materials shall be delivered to the site in undamaged condition and stored off the
ground in a well drained location, protected from damage, and easily accessible
for inspection and handling.
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PART 2 - PRODUCTS
2.01 OPEN WEB STEEL JOISTS

A. Open web steel joists shall conform to SJI Specification and Tables, K-Series.
Joists shall be designed to support the loads given in the standard load tables of
SJI Specification and Tables.

2.02 LONGSPAN STEEL JOISTS

A. Longspan steel joists and deep longspan steel joists shall conform to SJI
Specification and Tables, LH Series. Joists designated LH and DLH shall be
designed to support the loads given in the applicable standard load table of SJI
Specification and Tables.

PART 3 - EXECUTION
3.01 ERECTION

A. Installation of joists shall be in accordance with the standard specification under
which the member was produced. Joists and joist girders shall be handled in a
manner to avoid damage. Damaged joists and joist girders shall be removed from
the site, except when field repair is approved and such repairs are satisfactorily
made in accordance with the manufacturer’s recommendations. Joists shall be
accurately set, and end anchorage shall be in accordance with the standard
specification under which the joists and joist girders were produced. For spans
over 40 ft through 60 ft one row of bridging nearest midspan shall be bolted
diagonal bridging; for spans over 60 ft bolted diagonal bridging shall be used
instead of welded horizontal bridging. Joist bridging and anchoring shall be
secured in place prior to the application of any construction loads. Any temporary
loads shall be distributed so that the carrying capacity of any joist is not exceeded.
Loads shall not be applied to bridging during construction or in the complete
work. Abraded, corroded, and field welded areas shall be cleaned and touched up
with the same type of paint used in the shop painting.

3.02 BEARING PLATES

A. Bearing plates shall be provided with full bearing after the supporting members
have been plumbed and properly positioned, but prior to placing superimposed
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loads. The area under the plate shall be damp-packed solidly with bedding
mortar, except where non-shrink grout is indicated on the drawings.

END OF SECTION

General Notes

1. Primary paint on steel joist does not provide significant corrosion protection but may be
adequate for shipping, storage, and short term exposure to weather.

2. If finish painting is required coordinate compatibility of primer with painting
manufacturer.
3. Steel joist scheduled to receive fire proofing require coordination of painting system and

fire proofing for compatibility.

4. Do not allow attachments to steel joists by welding, bolting, or otherwise that have not
been considered in the design of the joists.

5. Special inspections are often overlooked for remote construction sites. The owner or the

registered design professional is responsible for ensuring that these inspections are
conducted in accordance with the International Building Code, Chapter 17.
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PART 1 - GENERAL

SECTION 05310
STEEL DECKS

1.01  WORK INCLUDES

A.

B.

C.

Steel Decks (Cellular and Non-Cellular).

Steel Decks (Composite).

Steel Decks (Cellular).

1.02 REFERENCE STANDARDS

A.
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American Institute of Steel Construction (AISC).

1.

American Iron and Steel Institute (AISI)

1.
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AISC 335 — Structural Steel Buildings, Allowable Stress Design and

Plastic Design.

AISI SG 973 — Cold Formed Steel Design Manual.

American Welding Society (AWS)

1.
2.
3.
American Society for Testing and Materials (ASTM).
1.

2.

AWS D 1.1 — Structural Welding Code — Steel.

AWS D 1.3 — Structural Welding Code — Sheet Steel.

AWSS 1.1

ASTM A 108 — Steel Bars, Carbon, Cold Finished, Standard Quality.

ASTM A 570 — Steel, Sheet and Strip, Carbon, Hot-Rolled.

ASTM A 653 — Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-

Coated (Galvannealed) by the Hot-Dip Process.

ASTM A 780 — Repair of Damaged and Uncoated Areas of Hot-Dipped

Galvanized Coatings.
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5. ASTM A 792 — Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by he
Hot-Dip Process.

6. ASTM A 1008 — Steel Sheet, Cold Rolled, Carbon, Structural, High-
Strength Low-Alloy and High Strength Low-Alloy with Improved
Formability.

7. ASTM C 423 — Sound Absorption and Sound Absorption Coefficients by
the Reverberation Room Method.

E. FM Global (FM)
1. FM DS 1 28 — Design Wind Loads.
2. FM P 7825 — Approval Guide.

F. National Fire Protection Association (NFPA)
1. NFPA 70 — National Electrical Code

G. Steel Deck Institute (SDI)

1. SDI 30 — Design Manual for Composite Decks, Form Decks, and Roof
Decks.

2. SDI DDMO 2 — Diagphragm Design Manual
3. SDI DDP — R 2,000 Deck Damage and Penetrations.
4. SDI MOC I — Manual of Construction with Steel Deck.

H. The Steel Structures Painting Coatings (SSPC)

1. SSPC Paint 20 0 Zinc-Rich Primers, (Type I - “Inorganic” and Type 1II -
“Organic”).
L U.S. Department of Defense (DOD)

1. UFC 3 310 01 — Load Assumptions for Buildings.
J. Underwriters Laboratories (UL)

1. UL 209 — Cellular Metal Floor Raceways and Fittings.
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2. UL 580 — Tests for uplift Resistance of Roof Assemblies.
3. UL BId Mat Dir — Building Materials Directory.
1.03 SUBMITTALS
A. Shop Drawings

1. Show layout, spacings, sizes, thicknesses, and types of cold formed metal
framing; fabrication; and fastening and anchorage details, including
mechanical fasteners.  Show reinforcing channels, open framing,
supplemental framing, strapping, bracing, bridges, splices, accessories,
connection details, and attachment to adjoining work.

B. Product Data

1. Provide product data for each type of cold-formed metal framing, product
and accessory.

C. Design Data

1. Submit manufacturer’s design calculations, or applicable published
literature for the structural properties of the proposed deck units.

D. Certificates

1. Provide mill certificates indicating that steel sheet complies with design
requirements.

1.04 QUALITY ASSURANCE
A. Deck Units

1. Deck units and accessories shall be products of a manufacturer regularly
engaged in manufacture of steel decking. Provide manufacturer’s
certificates attesting that the decking material meets the specified
requirements.

B. Qualification of Welders

1. Provide welder qualification procedures, welder qualifications, and
duration of qualification period in accordance with AWS D 1.1 and AWS
D 1.3.
05310-3
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C.

D.

Regulatory Requirements

1. Roof deck shall have been tested as a part of a roof deck construction
assembly of the type used for this project, shall be listed as fire classified
in he UL BId Mat Dir, or listed as Class I construction in the FM P 7825,
and so labeled.

2. The roof construction assembly shall be capable of withstanding an uplift
pressure when tested in accordance with the uplift pressure test described
in the FM DS 1-28 or as described in UL 580 and in general compliance
with UFC 3-310-01.

Fabrication Drawings

1. Show type and location of units, location and sequence of connections,
bearing on supports, methods of anchoring, attachment of accessories,
adjusting plate details, size and location of holes to be cut and
reinforcement to be provided, the manufacturer’s erection instructions and
other pertinent details.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

Deliver deck units to the site in a dry and undamaged condition. Store and handle
steel deck in a manner to protect it from corrosion, deformation, and other types
of damage. Do not use decking for storage or as working platform until units
have been fastened into position. Exercise care not to damage material or
overload decking during construction. The maximum uniform distributed storage
load shall not exceed the design live load. Stack decking on platforms or pallets
and cover with weathertight ventilated covering. Elevate one end during storage
to provide drainage. Maintain deck finish at all times to prevent formation of rust.
Repair deck finish using touch-up paint. Replace damaged material.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

April 20, 2005

Steel Sheet

1. Flat rolled carbon steel sheets of structural quality, thickness in
accordance with design requirement meeting the requirements of AISI SG
973, except as modified herein. For acoustical steel deck units, provide
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B.

C.

perforated sheets with 5/32 inch diameter holes staggered 3/8 inch on-
centers.

Steel Coating

1. ASTM A 653 designation Z275, G90 galvanized, or ASTM A 792
designation AZ 165 or AZ 55, aluminum-zinc alloy. Apply coating to

both sides of sheet. Coating for decking provided as wire raceways shall
conform to UL 209.

Sound Absorbing Material
1. Provide glass fiber or pre-molded form for acoustical non-cellular steel

roof deck and glass fiber rigid strip for acoustical cellular steel deck in
accordance with the manufacturer’s standards.

2.02  ACCESSORIES

A.

April 20, 2005

General

1. Provide accessories of same material as deck, unless specified otherwise.
Provide manufacturer’s standard type accessories, as specified.

Adjusting Plates

1. Provide adjusting plates, or segments of deck units, of same thickness and
configuration as deck units in locations too narrow to accommodate full
size units. Provide factory cut plates of predetermined size where
possible.

End Closures

1. Fabricated of sheet metal by the deck manufacturer. Provide end closures
minimum 0.028 inch thick to close open ends at exposed edges of floors,
parapets, end walls, eaves, and openings through deck.

Partition Closers

1. Provide closures for closing voids above interior walls and partitions that
are perpendicular to the direction of the configurations. Provide rubber,
plastic, or sheet steel closures above typical partitions. Provide minimum
one inch thick soft composition rubber closures above walls and partitions
contiguous to acoustical steel deck. Provide sheet steel closures above
fire-resistant interior walls and partitions located on both sides of wall or
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partition. Provide glass fiber blanket insulation in the space between pairs
of closures at acoustical partitions.

E. Closure Plates for Composite Deck

1. The concrete shall be supported and retained at each floor level. Provide
edge closures at all edges of the slab of sufficient strength and stiffness to
support the wet concrete. Metal closures shall be provided for all
openings in composite steel deck 74 inch and over.

F. Sheet Metal Collar

1. Where deck is cut for passage of pipes, ducts, columns, etc., and deck is to
remain exposed, provide a neatly cut sheet metal collar to cover edges of
deck. Do not cut deck until after installation of supplemental supports.

G. Cover Plates

1. Sheet metal to close panel edge and end conditions, and where panels
change direction or butt. Polyethylene-coated, self-adhesive, 2 inch wide
joint tape may be provided in lieu of cover plates on flat-surfaced decking
butt joints.

H. Sump Pans

1. Sump pans shall be provided for roof drains and shall be minimum 0.075
inch thick steel, flat or recessed type. Sump pans shall be shaped to meet
roof slope by the supplier or by a sheet metal specialist. Bearing flanges
of sump pans shall overlap steel deck a minimum 3 inches. Opening in
bottom of pan shall be shaped, sized, and reinforced to receive roof drain.

L. Column Closures
1. Sheet metal, minimum 0.0358 inch thick or metal rib lath.
J. Access Hole Covers
1. Sheet Metal, minimum 0.0474 inch thick.
K.  Hanger
1. Provide clips or loops for utility systems and suspended ceilings of one or

more of the following types:
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a. Lip tabs or integral tabs where non-cellular decking or flat plate of
cellular section is 0.0474 inch thick or more, and a structural
concrete fill is used over deck.

b. Slots or holes punched in decking for installation of pigtails.

C. Tabs driven from top side of decking and arranged so as not to
pierce electrical cells.

L. Shear Connectors

1. Shear connectors shall be headed stud type, ASTM A 108m Grade 1015 or
1020, cold finished carbon steel with dimensions complying with AISC
335 and or strap type, ASTM A 570, Grade D, hot-rolled carbon steel.

a. Provide mechanical fasteners, such as powder actuated or
pneumatically driven fasteners, for anchoring the deck to structural
supports and adjoining units that are designed to meet the loads
indicated. Provide positive locking-type fasteners standard with
the Steel Deck Institute and the steel deck manufacturer.

b. Miscellaneous Accessories: The manufacturer’s standard
accessories shall be furnished as necessary to complete the deck
installation. Metal accessories shall be of the same material as the
deck and have minimum design thickness as follows: saddles,
0.0474 inch; welding washers 0.0598 inches; cant strip, 0.0295
inch; other metal accessories, 0.0358 inch; unless otherwise
indicated. Accessories shall include but not be limited to saddles,
welding washers, fasteners, cant strips, butt cover plates,
underlapping sleeves, and ridge and valley plates.

2.03 FABRICATION
A. Deck Units

1. Deck units shall conform to SDI 30. Form cellular and non-cellular
decking and accessories shall conform to ASTM A 653, SQ, Grade 230,
Grade 44; ASTM A 1008 Coated Carbon Steel Sheets, Grade C, 33,000
psi minimum yield strength; or ASTM A 792 Coated Steel Sheets, Grade
33. Panels of maximum possible lengths shall be used to minimize end
laps. Deck units shall be fabricated in lengths to span 3 or more supports
with flush, telescoped, or nested 2 inch laps at ends, and interlocking, or
nested side laps, unless otherwise indicated. Deck with cross-sectional
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configuration differing from the units indicated may be used, provided that
the properties of the proposed units, determined in accordance with AISI
SG 973, are equal to or greater than the properties of the units indicated
and that the material will fit the space provided without requiring revisions
to adjacent materials or systems.

B. Roof Deck

1. Deck used in conjunction with insulation and built-up roofing shall
conform to ASTM A 792 or ASTM A 1008. Roof deck units shall be
fabricated of thickness required by the design requirements and shall be
shop painted galvanized, or painted with an epoxy coating, or equivalent
applied to prime-coating in accordance with manufacturer’s standard or
zinc-coated in conformance with ASTM A 653, G 90 coating class or
aluminum-zinc coated in accordance with ASTM A 792 Coating
Designation AZ 55.

C. Composite Deck

1. Composite deck assembly shall conform to ASTM A 653 or ASTM A
1008. Deck used as the tension reinforcing in composite deck shall be
fabricated of thickness required by the design requirements. Zinc-coated
in conformance with ASTM A 653, G 6 or G 90 coating class.

2. In addition to resisting shear, devices shall provide resistance to vertical
separation between the steel deck and the concrete. Provide one of the
following types of shear devices:

a. Mechanically fixed shear devices such as embossments, holes, or
welded buttons.

b. Mechanically fixed shear devices such as inverted, triangular-
shaped ribs.

D. Cellular Decking
1. Cellular decking provided as wire raceways, shall conform to NFPA 70.
E. Acoustical Steel Deck

I. Provide a Noise Reduction Coefficient (NRC) rating in accordance with
design requirements when tested in accordance with ASTM C 423,
Standard Mounting No. 6. Sound absorbing materials shall be either glass
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fiber in roll or pre-molded form for acoustical steel deck non-cellular or
glass fiber rigid strip for acoustical steel deck cellular in accordance with
manufacturer’s standards.

F. Venting
1. To ensure positive venting from the underside, provide slotted or
perforated steel deck to receive concrete fill, overlay, or a poured concrete
deck.

G. Shop Priming

1. Shop prime accessories and underside of deck at the factory after coating.
Clean surfaces in accordance with the manufacturer’s standard procedure
followed by a spray, dip or roller coat of rust-inhibitive primer, oven
cured. Provide shop primer compatible with field applied sprayed-on
fireproofing and field applied finish painting, if required.

H. Touch-up Paint

1. Touch-up paint for shop-painted units shall be of the same type used for
the shop painting, and touch-up paint for zinc-coated units shall be an
approved galvanizing repair paint with a high-zinc dust content. Welds
shall be touched-up with paint conforming to SSPC Paint 20 in accordance
with ASTM A 780. Finish of deck units and accessories shall be
maintained by using touch-up paint whenever necessary to prevent the
formation of rust.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Prior to installation of decking units and accessories, examine worksite to
verify that as-built structure will permit installation of decking system without
modification.

3.02 INSTALLATION
A. General

1. Install steel deck units in accordance with SDI 30 or SDI DDMO 2 and
approved shop drawings. Place units on structural supports, properly
adjusted, leveled, and aligned at right angles to supports before
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permanently securing in place. Damaged deck and accessories including
material which is permanently stained or contaminated, deformed, or with
burned holes shall not be installed. Extend deck units over three or more
supports unless absolutely impractical. Locate deck ends over supports
only. Do not use unanchored deck units as a work or storage platform.
Do not fill unanchored deck with concrete. Permanently anchor units
placed by the end of each working day. Do not support suspended
ceilings, light fixtures, ducts, utilities, or other loads by steel deck unless
indicated. Loads shall be distributed by appropriate means to prevent
damage. Size cellular decking provided as electrical raceways to
accommodate indicated wiring systems. Chip off burrs and eliminate
sharp edges which may damage wiring. Mesh decking panels accurately
and place in accordance with UL 209. Acoustical material shall be neatly
fitted into the rib voids.

B. Attachment

1. Immediately after placement and alignment, and after correcting
inaccuracies, permanently fasten steel deck units to structural
supports and to adjacent deck units by welding with normal 5/8
inch diameter puddle welds fastened with screws, powder-actuated
fasteners, or pneumatically driven fasteners in accordance with
design requirements and manufacturer’s recommended procedure
and SDI 30. Clamp or weight deck units to provide firm contact
between deck units and structural supports with powder-actuated
fasteners or pneumatically driven fasteners is prohibited.
Attachment of adjacent deck wunits by button-punching is
prohibited.

a. Welding: Perform welding in accordance with AWS D 1.3
using methods end electrodes recommended by the
manufacturers of the base metal alloys being used. Ensure
only operators previously qualified by tests prescribed in
AWS D 1.1 and AWS D 1.3 make welds. Immediately
recertify, or replace with qualified welders, welders that
have passed qualification tests but are producing
unsatisfactory welding. Location, size, and spacing of
fastening shall be in accordance with design requirements
and conform to the recommendations of the Steel Deck
Institute and the Steel Deck Manufacturer. Welding
washers shall be used at the connections of the deck to
supports. Welding washers shall not be used at sidelaps.
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Holes and similar defects will not be acceptable. Deck
ends shall be lapped 2 inches. All partial or segments of
deck units shall be attached to structural supports. Shear
connectors shall be attached as shown and shall be welded
as per AWS S 1.1 through the steel deck to the steel
member of directly to the steel member. Immediately clean
welds by chipping and wire brushing. Heavily coat welds,
cut edges and damaged portions of coated finish with zinc-
dust paint conforming to ASTM A 780 shop primed and
painted finish with the manufacturer’s standard touch-up
paint.

b. Fastening:  Anchor deck to structural supports and
adjoining units with mechanical deck fasteners as
recommended by the Steel Deck Institute and the steel deck
manufacturer. Powder-actuated fasteners shall be driven
with a low-velocity piston tool by an operator authorized
by the manufacturer of the piston tool. Pneumatically
driven fasteners shall be driven with a low-velocity
fastening tool and shall comply with the manufacturer’s
recommendations.

C. Openings

1. All holes and openings required shall be cut or drilled holes and be
coordinated with the drawings, specifications, and other trades. Frame
and reinforce openings through the deck in conformance with SDI DDP.
Holes and openings 6 to 12 inches across shall be reinforced by steel
channels or angles installed perpendicular to the steel joists and supported
by the adjacent steel joists. Steel channels or angles shall be installed
perpendicular to the deck ribs and shall be fastened to the channels or
angles perpendicular to the steel joists. Deck manufacturer shall approve
holes or openings larger than 6 inches in diameter prior to drilling or
cutting. Openings shall not interfere with seismic members such as chords
and drag struts.

D. Deck Requirements
1. SDI MOCI, for repair of deck damage.

2. End Closures: Provide end closure to close open ends of cells at columns,
walls, and openings in deck.
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3. Closure Above Partition: Provide for closing voids between cells over
partitions that are perpendicular to direction of cells. Provide a one-piece
closure strip for partitions 4 inches nominal or less in thickness and two-
piece closure strips for wider partitions. Provide sheet metal closures
above fire-rated partitions at both sides of partition with space between
filled with fiberglass insulation. Provide flexible rubber closures above
filled with blanket insulation.

4. Cover Plates: Provide metal cover plates, or joint tape, at joints between
cellular decking sheets to be used as electrical raceways. Where concrete
leakage would be a problem, provide metal cover plates, or joint tape, at
joints between decking sheets, cellular or non-cellular, to be covered with
concrete fill.

5. Column Closures: Provide for spaces between floor decking and columns
which penetrate the deck. Field cut closure plate to fit column in the field
and tack weld to decking and columns.

6. Access Hole Covers: Provide to seal holes cut in decking to facilitate
welding of decking to structural supports.

7. Hangers: Provide as indicated to support utility system and suspended
ceilings. Space devices in accordance with design requirements.

Sound Absorbing Material

1. Install sound absorbing glass fiber roll or pre-molded form, neatly in voids
between perforated webs of acoustical non-cellular steel deck and glass
fiber rigid strip, in cells of acoustical cellular steel deck. Keep sound
absorbing material dry before, during and after installation.

Concrete Work

1. Prior to placement of concrete, inspect installed decking to ensure that
there has been no permanent deflection or other damage to decking.
Replace decking which has been damaged or permanently deflected as
approved. Place concrete on metal deck in accordance with Construction
Practice of SDI 30.
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H. Preparation of Fire-Proofed Surfaces

1. Deck surfaces, both composite and non-composite, which are to receive
sprayed-on fireproofing, shall be galvanized and shall be free of all grease,
mill oil, paraffin, dirt, salt, and other contaminants which impair adhesion
of the fireproofing. Any required cleaning shall be done prior to steel
deck installation using a cleaning method that is compatible with the
sprayed-on fireproofing.

3.03 FIELD QUALITY CONTROL

1. Inspect the decking top surface for distortion after installation. For roof decks not
receiving concrete, verify distortion by placing a straight edge across three
adjacent top flanges. The maximum allowable gap between the straight edge and
the top flanges is 1/16 inch; when gap is more than 1/16 inch, provide corrective
measures or replacement. Re-inspect decking after performing corrective
measures or replacement.

END OF SECTION
General Notes

1. Special inspections are often overlooked for remote construction sites. The owner or the
registered design professional is responsible for ensuring that these inspections are
conducted in accordance with the International Building Code, Chapter 17.
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SECTION 05400
COLD-FORMED METAL FRAMING

PART 1 - GENERAL
1.01 WORK INCLUDES
A. Exterior Load-Bearing Wall Framing.
B. Interior Load-Bearing Wall Framing.
C. Exterior Non-Load-Bearing Curtain-Wall Framing.
D. Floor Joist Framing.
E. Roof Rafter
F. Ceiling Joist Framing
1.02 REFERENCE STANDARD
A. American Society for Testing and Materials
1. ASTM A 36 — Specific Carbon Structural Steel.

2. ASTM A 123 — Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products.

3. ASTM A 653 — Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the
Hot-Dip Process.

4. ASTM C 955 — Load-Bearing (Transverse and Axial) Steel Studs,
Runners (Tracks), and Bracing or Bridging for Screw Applicati9on
of Gypsum Panel Products and Metal plaster Bases.

5. ASTM C 1007 — Installation of Load Bearing (Transverse and
Axial) Steel Studs and Related Accessories.

6. ASTM E 119 — Test Methods for Fire Tests of Building
Construction and Materials.
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7. ASTM E 329 — Agencies Engaged in the Testing and/or Inspection
of Materials Used in Construction.

8. ASTM E 488 — Test Methods for Strength of Anchors in Concrete
and Masonry Elements.

9. ASTM E 548 — Guide for General Criteria Used for Evaluating
Laboratory Competence.

10. ASTM E 1190 — Test Methods for Strength of Power-Actuated
Fasteners Installed in Structural Members.

B. Gypsum Association (GA)
1. Fire Resistance Design Manual
1.03 SUBMITTALS

A. Product Data: For each type of cold-formed metal framing product and
accessory indicated.

B. Mill Certificates signed by steel sheet producer or test reports from a
qualified independent testing agency, indicating steel sheet complies with
requirements.

C. Product Test Reports: From a qualified testing agency indicating that each
of the following complies with requirements, based on comprehensive
testing of current products:

Expansion anchors.

Power-actuated anchors.

Mechanical fasteners.

Vertical deflection clips.

Miscellaneous structural clips and accessories.

SNk W=

D. Research/Evaluation Reports: Evidence of cold-formed metal framing’s
compliance with building code in effect for Project, from a model code
organization acceptable to authorities having jurisdiction.

1.04 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed
cold-formed metal framing similar in material, design, and extent to that
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indicated for this Project and whose work has resulted in construction with
a record of successful in-service performance.

B. Mill certificates signed by steel producer or test reports from a qualified
independent testing agency indicating steel sheet complies with
requirements, including uncoated steel thickness, yield strength, tensile
strength, total elongation, chemical requirements, ductility, and
galvanized-coating thickness.

C. Testing Agency Qualifications: An independent testing agency,
acceptable to authorities having jurisdiction, qualified according to ASTM
E 329 to conduct the testing indicated, as documented according to
ASTM E 548.

D. Fire-Test-Response Characteristics: Where metal framing is part of a fire-
resistance-rated assembly, provide framing identical to that of assemblies
tested for fire resistance per ASTM E 119 by a testing and inspecting
agency acceptable to authorities having jurisdiction.

1. Fire-Resistance Ratings: Indicated by GA File Numbers in GA-
600, “Fire Resistance Design Manual,” or by design designations

from UL’s “Fire Resistance Directory” or from the listings of
another testing and inspecting agency.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Steel Sheet: ASTM A 653/A 653M, structural steel, zinc coated, of grade
and coating as follows:

1. Grade: In accordance with structural requirements.
2. Coating: G60
2.02 LOAD-BEARING WALL FRAMING
A. Steel Studs: Manufacturer’s standard C-shaped steel studs, of web depths
indicated, punched, with stiffened flanges, complying with ASTM C955,

and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.
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2. Flange Width: In accordance with structural requirements.
3. Section Properties: In accordance with structural requirements.

B. Steel Track: Manufacturer’s standard U-shaped steel track, of web depths
indicated, un-punched, with straight flanges, complying with ASTM
C955, and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.
2.03 NON-LOAD-BEARING CURTAIN-WALL FRAMING
A. Steel Studs: Manufacturer’s standard C-shaped steel studs, of web depths
indicated, punched, with stiffened flanges, complying with ASTM C955,

and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.
3. Section Properties: In accordance with structural requirements.

B. Steel Track: Manufacturer’s standard U-shaped steel track, of web depths
indicated, unpunched, with unstiffened flanges, complying with ASTM
C955, and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.

C. Single-Deflection Track: Manufacturer’s single, deep-leg, U-shaped steel
track, unpunched, with unstiffened flanges, of web depth to contain studs
while allowing free vertical movement, with flanges designed to support
horizontal and lateral loads, and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.
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2. Flange Width: In accordance with structural requirements.

D. Double Deflection Tracks: Manufacturer’s double, deep-leg, U-shaped
steel tracks, consisting of nested inner and outer tracks; unpunched, with
unstiffened flanges.

1. Outer Track: Of web depth to allow free vertical movement of
inner track, with flanges designed to support horizontal and lateral
loads, and as follows:

a. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

b. Flange Width: In accordance with structural requirements.

E. Vertical Deflection Clips: Manufacturer’s standard head clips, capable
of accommodating upward and downward vertical displacement of
primary structure.

2.04 FLOOR JOIST FRAMING

A. Steel Joists: Manufacturer’s standard C-shaped steel joists, of web depth
indicated, with stiffened flanges, complying with ASTM C 955, and as
follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.
3. Section Properties: In accordance with structural requirements.
B. Steel Joist Track: Manufacturer’s standard U-shaped steel joist track, of

web depths indicated, unpunched, with unstiffend flanges, complying
with ASTM C 955, and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.

2.05 ROOF-RAFTER FRAMING
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A. Steel Rafters: Manufacturer’s standard C-shaped steel sections, of web
depths indicated, unpunched, with stiffened flanges, complying with
ASTM C 955, and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.
3. Section Properties: In accordance with structural requirements.
B. Built-up Members: Built-up members of manufacturer’s standard C-

shaped steel section, with stiffened flanges, nested into a U-shaped steel
section joist track, with unstiffened flanges; unpunched; of web depths
indicated; complying with ASTM C 955, and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.
2.06 CEILING JOIST FRAMING
A. Steel Ceiling Joists: Manufacturer’s standard steel sections, of web depths
indicated, unpunched, with stiffened flanges, complying with ASTM C

955, and as follows:

1. Minimum Uncoated-Steel Thickness: In accordance with
structural requirements.

2. Flange Width: In accordance with structural requirements.
3. Section Properties: In accordance with structural requirements.
2.07 FRAMING ACCESSORIES

A. Fabricate steel-framing accessories of the same material and finish; used
for framing members, with a minimum yield strength of 33,000 psi.

B. Provide accessories of manufacturer’s standard thickness and
configuration, unless otherwise indicated, as follows:

1. Supplementary framing.
2. Bracing, bridging, and solid blocking.
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Web stiffeners.

End clips.

Foundation clips.

Gusset plates.

Stud kickers, knee braces, and girts.
Joist hangers and end closures.
Hole reinforcing plates.

0. Backer plates.

=00 N U AW

2.08 ANCHORS, CLIPS, AND FASTENERS

A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip
process according to ASTM A 123.

B. Expansion Anchors: Fabricated from corrosion-resistant materials, with
capability to sustain, without failure, a load equal to 5 times design load,
as determined by testing per ASTM E 488 conducted by a qualified
independent testing agency.

C. Power-Actuated Anchors: Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with capability to
sustain, without failure, a load equal to 10 times design load, as
determined by testing per ASTM E 1190 conducted by a qualified
independent resting agency.

D. Mechanical Fasteners:  Corrosion-resistant-coated, self-drilling, self-
threading steel drill screws.

1. Head Type: Low-profile head beneath sheathing, manufacturer’s
standard elsewhere.

2.09 FABRICATION

A. Fabricate cold-formed metal framing and accessories plumb, square, and
true to line, and with; connections securely fastened, according to
manufacturer’s written recommendations and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.
2. Cut framing members by sawing or shearing; do not torch cut.
3. Fasten cold-formed metal framing members, screw fastening, as
standard with fabricator. Wire tying of framing members is not
permitted.
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a. Locate mechanical fasteners and install according to Shop
Drawings, with screw penetrating joined members by not
less than three exposed screw threads.

4. Fasten other materials to cold-formed metal framing by bolting, or
screw fastening.

B. Reinforce, stiffen and brace framing assemblies to withstand handling,
delivery, and erection stresses. Lift fabricated assemblies to prevent
damage or permanent distortion.

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and
true to line to a maximum allowable tolerance variation of 1/8 inch
in 10 feet (1:960) and as follows:

1. Spacing: Space individual framing members no more than plus or
minus 1/8 inch from plan location. Cumulative error shall not
exceed minimum fastening requirements of sheathing or other
finishing materials.

2. Squareness: Fabricate each cold-formed metal framing assembly
to a maximum our-or-square tolerance of 1/8 inch.
PART 3 - EXECUTION
3.01 INSTALLATION, GENERAL

A. Cold-formed metal framing may be shop or field fabricated for
installation, or it may be field assembled.

B. Install cold-formed metal framing according to ASTM C 1007, unless
more stringent requirements are indicated.

C. Install shop-or field fabricated, cold-formed framing and securely anchor
to supporting structure.

1. Bolt or weld wall panels at horizontal and vertical junctures to
produce flush, even, true-to-line joints with maximum variation in
plane and true position between fabricated panels not exceeding
1/16 inch.
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D. Install cold-formed metal framing and accessories plumb, square, and true
to line, and with connections securely fastened, according to
manufacturer’s written recommendations and requirements in this Section.

1. Cut framing members by sawing or shearing; do not torch cut.

2. Fasten cold-formed metal framing members by screw fastening, as
standard with fabricator. Wire tying of framing members is not
permitted.

E. Install framing members in one-piece lengths, unless splice connections

are indicated for track or tension members.

F. Install temporary bracing and supports to secure framing and support loads
comparable in intensity to those for which structure was designed.
Maintain braces and supports in place, undisturbed, until entire integrated
supporting structure has been completed and permanent connections to
framing are secured.

G. Do not bridge building expansion and control joints with cold-formed
metal framing. Independently frame both sides of joints.

H. Erection Tolerances: Install cold-formed framing level, plumb, and true to
line to a maximum allo