*** SAFETY PAYS ***

project name

submittal or bid number

project location




PART 7

STRUCTURAL DESIGN

7.1 GENERAL REQUIREMENTS.  The general and specific criteria detailed herein shall be used for structural loading, design and construction of structural systems and foundations, including manufacturing, erection, supervision, testing and quality assurance of the completed installation of the building(s).  Structural calculations shall be checked and initialed by a registered structural engineer other than the original design engineer, prior to submissions.  All Construction Documents (drawings and specifications) shall be certified by a registered Professional Engineer.  The structural system must be compatible with the intended building functions.  Systems and components should allow for flexibility in future reconfigurations of the interior space.
7.2 STRUCTURAL WORK.  The structural work consists of, but is not limited to, design and construction of:

7.2.1 Building Foundations.  Spread footings, continuous strip (wall) footings, piles, drilled piers or others as recommended by the final contractor’s geotechnical report.  Refer to Attachment A for Preliminary Geotechnical Report, to be used in the bidding process.  All concrete masonry units below grade shall have all cores filled with concrete to prevent water from accumulating.  Soils correction, building design and building detailing shall be consistent with maximum allowable settlement criteria of ½” differential settlement and 1” total settlement, unless otherwise approved by the Government.  

7.2.2 Ground Floor Slab Systems.  Slab-on-grade or structural slab, as recommended by the geotechnical report. All slabs-on-grade shall, as a minimum, be reinforced with small deformed reinforcing bars at 12”-16” spacing in lieu of welded wire fabric.

7.2.3 Load Bearing Walls.  Including masonry or concrete wall construction acting as primary vertical load carrying members and/or shear walls, and basement walls resisting lateral earth pressures (if any). The design of bearing walls must be consistent with the requirements of UFC 4-010-01 and UFC 4-023-03.  Exterior maintenance bay door jambs and headers (if any) shall be reinforced concrete frames for increased strength and stiffness.  Basement walls and elevator pits resisting lateral earth pressure (if any) shall be reinforced concrete.  
7.2.3.1
Arms Vault walls shall be reinforced concrete complying with DOD Standard AR 190-11.  Refer to Attachment M for Arms Vault Information.
7.2.3.2
The following note shall be included on the arms vault construction documents, and Contractor shall assure that required inspections and approvals occur.  “Concrete placement for arms vault walls and roof may not proceed until written security certification and Contracting Officer approval is received.  Certification can only proceed after reinforcing steel is in place.  The Contractor shall provide the Contracting Officer a two week notice, minimum, prior to concrete placement for the security inspection to take place.  Be aware that separate concrete placements for various portions of the vault require separate inspections.  It is the Contracting Officer’s responsibility to obtain security certification from Army Reserve Security Specialists and/or the Installation Provost Marshal.”
7.2.4 Non-Load Bearing Walls.  Including masonry, concrete or steel stud wall construction.  The design of non-load-bearing walls must be consistent with the requirements of UFC 4-010-01 and UFC 4-023-03.
7.2.5 Vertical Framing Members.  Including steel columns, concrete piers or pilasters constructed of masonry or concrete.  The Army Reserve prefers that any exterior wall columns be concealed in, or protrude only slightly from, the wall construction.  Assembly Hall columns shall be so designed and the Assembly Hall space shall be clearspan (no interior supports/columns).
7.2.6 Horizontal Framing Members.  Including roof and floor decks and diaphragms, roof and floor beams, composite floor beams, joists and trusses.

7.2.7 Connection Details.  All interconnections of structural members including foundations, walls, framing members, slabs, roof deck, etc.  The category also includes all fastening requirements of such details, and any special detailing necessary for seismic, wind and/or AT/FP resistance.

7.2.8 Non-Structural Connections.  Including attachments for architectural, mechanical and electrical elements to the structural systems.  Includes any special detailing for attachments of such items for seismic, wind and/or AT/FP resistance.

7.2.9 Site Structures and Foundations.  Including but not limited to bi-level loading ramp and retaining walls of concrete or concrete masonry.

7.2.10 Other Considerations.  Including but not limited to expansion, construction, movement and control joints, changes in floor elevations, and special loads.

7.3 STRUCTURAL DESIGN CRITERIA.  Structural loads and design, including deflection limitations, shall be in accordance with the International Building Code (IBC) and all codes referenced therein and as modified below.  Structural loads include all dead, live, snow, wind, seismic, earth, vehicular and hydrodynamic forces as applicable.

7.3.1 Minimum Live Load Requirements.
Ground Floor – [  ] psf.

Assembly Areas – 150 psf.

Typical Elevated Floors – [  ] psf.
Mechanical and Electrical Rooms – 125 psf.
Elevated Corridors and Stairwells – 100 psf.
Roof – [  ] psf.
7.3.2 Wind Loads.  The structure(s) shall be designed for a minimum wind speed of [  ] mph, exposure [  ] following the criteria in the IBC 2003 or ASCE 7-02.  Contractor shall verify appropriate use of any exposure category lower than C prior to submitting proposal.
7.3.3 Seismic Loads.  The structure(s) shall be designed using minimum seismic coefficients Ss = [  ] g and S1 = [  ] g.  The anticipated site classification is [  ], which shall be confirmed by the final geotechnical report.
7.3.4 Snow Loads.  Ground snow load – [  ] psf.
7.3.5 Frost Penetration/Minimum Footing Cover.  Minimum cover for foundations for heated building perimeter and unheated structures will be as required in the contractor’s final geotechnical report.
7.3.6 Floor Live Loads.  All other building floor live loads shall be as determined in accordance with the International Building Code (IBC).
7.3.7 Equipment Live Loads.  Applicable areas of floor structures shall be designed for the weights, dynamic loads and other effects of mechanical and electrical equipment, wheeled vehicles, forklifts, material handling equipment and any permanently mounted equipment.  The minimum design vehicles shall include:
AASHTO HS 20-44
Two axles of [  ] tons each at [   ] on center.
Forklift of [  ] tons gross weight.
Tank (tracked vehicle) of 70 tons gross weight.
7.4 STRUCTURAL SYSTEMS.  The structural systems selected shall conform to all applicable criteria as well as industry standards and commonly accepted methods of practice.  However, unless otherwise approved by the Government, the Training Center and Maintenance Building roof structures shall employ steel frame construction, and floor framing shall employ one of the following forms of steel construction:
Steel beams with steel joists, metal deck and concrete fill

Composite steel beams with composite deck and concrete fill, or 

Steel frame with concrete plank and concrete topping. 

Unless otherwise approved by the government, the following systems shall NOT be permitted for the Training Center structures:

Pre-engineered metal buildings.
[For BV acquisitions:  Alternative roof, floor and wall structural systems of equivalent quality and performance, and which meet the requirements of this RFP, will be considered.]
7.5 SPECIAL REQUIREMENTS.

7.5.1 Antiterrorism/Force Protection.  All designs and components of design shall conform to the Department of Defense Antiterrorism Standards for Buildings, UFC 4-010-01.  All structures of 3 stories or more in height shall also conform to UFC 4-023-03, Design of Buildings to Resist Progressive Collapse.  It is the directive of the Protective Design Center (PDC) that the horizontal support of door, window and skylight glazing must be designed to resist static pressures corresponding to connection design pressures listed in the UFC.  The posting of the PDC is as follows:

“The designer(s) must verify the adequacy of the structure surrounding the window unit to withstand the specified loads transmitted to the structure from the windows. The structural members supporting the window and the connections of the supporting member to the overall structure shall be designed to resist the (4.4/10.8 psi) equivalent static connection loading identified in B-3.1 (Standard 10) of UFC 4-010-01.  Windows and skylights shall conform to these requirements.  Glazed doors shall conform to the requirements of B-3.3 (Standard 12).  The connections of glazed elements to the supporting structure shall conform to the requirements of Section B-3.11.4 or Section B-3.1.4, or be certified in accordance with Section B-3.1.5.  Structural elements supporting glazed elements shall be designed in accordance with Section B-3.1.2 or Section B-3.1.4.  Where Section B-3.1.4 is used the design shall contain a narrative containing the name and version of the program used and a description of the method of analysis used.
7.5.2 Floor Framing (if any), regardless of the structural system used, shall be designed to prevent excessive vibration.  This may be accomplished by conforming to recommendations and procedures of Steel Joist Institute (SJI) Technical Digest No. 5 and American Institute of Steel Construction (AISC) Design Guide No. 11.  The Contractor shall demonstrate adequate controls of vibration in calculation submittals.
7.5.3 Provide a [  ] ton overhead traveling crane with [  ] hook height in the Maintenance Building.  Contractor shall design crane and structural support to operate in the space indicated, according to industry standards.  Coordinate hook coverage, hook vertical travel and load test weight with the Contracting Officer.  Crane shall be designed and constructed to MHI CMAA 70 Class C service requirements for operation in non-hazardous environment with hoist in accordance with ASME HST-1M.
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