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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).    The structural system must be compatible with the intended building functions.  Systems and components shall allow for flexibility in future reconfigurations of the interior space.  Refer to Part 2 for Applicable Criteria.

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 Subsurface Characterization Report, to be used in preparation of D/B bids.  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 accepted by the Government.  

7.2.2 Ground Floor Slab Systems.  Slab-on-grade or structural slab, as recommended by the final geotechnical report. [All slabs-on-grade excepting the Arms Vault floor (if applicable) shall, as a minimum, be reinforced with small deformed reinforcing bars at 12”-16” spacing in lieu of welded wire fabric.]  Reinforcement of the Arms Vault floor (if any) shall comply with DoD Standard AR 190-11 as referenced below.

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). [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 or solid-filled, reinforced masonry.  

7.2.3.1	Arms Vault walls shall be cast-in-place, reinforced concrete complying with DoD Standard AR 190-11, Physical Security of Arms, Ammunition, and Explosives and other Applicable Criteria of this RFP.  Arms Vault ceiling and floor shall comply with these same standards.  Refer to Attachment M for additional 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 acceptance occurs.  “Concrete placement for arms vault floor, walls and roof may not proceed until written security certification and Contracting Officer acceptance 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.  

7.2.5 Vertical Framing Members.  Including steel or concrete 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.  The structure over Assembly Hall space shall be clearspan, with no interior vertical supports or columns.  Column locations in all spaces shall be coordinated so they do not interfere with space functionality.  Columns in Unit Storage shall not obstruct aisles for movement of pallets.  Columns in maintenance bays shall not obstruct vehicle [or crane] movement.  The Army Reserve prefers a column bay spacing of approximately 32 feet by 32 feet.

7.2.6 Horizontal Framing Members.  Including roof and floor decks and diaphragms, roof and floor beams and girders, composite floor beams, joists and trusses.

7.2.6.1 For low-slope roofs, slope shall be accomplished by sloping structure and roof deck rather than with tapered insulation, except for crickets, backslopes along parapets, and similar small areas.

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 Anti-Terrorism/Force Protection (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 loading ramp (if any) 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 codes and other Applicable Criteria listed in Part 2 and all codes referenced therein and as modified below.  Structural loads include all dead, live, snow, ice, 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 – [   ] [60] psf.
Mechanical and Electrical Rooms – 125 psf.
Toilets – 125 psf.
Elevated Corridors and Stairwells – 100 psf.
Roof – [   ] psf.

7.3.2 Wind Loads.  As a minimum, the structure(s) shall be designed for a minimum wind speed of [   ] mph, exposure [   ] following the criteria in IBC/ASCE 7, in addition to the codes and other Applicable Criteria listed in Part 2.  [The site is hurricane-prone as classified by the IBC and ASCE 7 and is subject to wind-borne debris.]

7.3.3 Seismic Loads.  As a minimum, the structure(s) shall be designed using minimum IBC/ASCE 7-related 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 – minimum [   ] psf.  [Drifting snow and rain-on-snow shall be considered in accordance with the codes and other Applicable Criteria listed in Part 2]

7.3.5 Frost Penetration/Minimum Footing Cover.  Minimum cover for foundations for heated building perimeter and unheated structures shall 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 codes and other Applicable Criteria listed in Part 2.

7.3.7 [Importance Factors.  This facility has a National Guard component and shall be considered as “Essential” for the purposes of determining Occupancy Category and Importance Factors for the structural design of the AFRC, Vehicle Maintenance Shops and UHS buildings.]

7.3.8 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 [   ] [8] tons each at [   ] [12’-0”] on center.
Forklift of [   ] [8] tons gross weight.
[Tank (tracked vehicle) of 70 tons gross weight.]
[RTCH Vehicle]

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.  The Government prefers steel or concrete frame construction for the Training Center [and Vehicle Maintenance Shops] structures.   Pre-engineered, prefabricated light gauge steel trusses are acceptable for sloped roofs.  The Government also prefers one of the following forms of construction for elevated floors:
Steel beams with steel joists, metal deck and concrete fill
Composite steel beams with composite deck and concrete fill, or 
Steel or concrete frame with concrete plank and concrete topping. 
Concrete framing (cast-in-place or precast)
Unless otherwise accepted by the Government, the following systems shall NOT be permitted for the Training Center structures:
Pre-engineered metal buildings.
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 UFC 4-010-01, DoD Minimum Antiterrorism Standards for Buildings and associated supplemental guidance and instructions listed in Part 2.  All structures of 3 stories or more in height shall also conform to UFC 4-023-03, Design of Buildings to Resist Progressive Collapse.  The horizontal support of door, window and skylight glazing must be designed to resist static pressures corresponding to amplified connection design pressures listed in UFC 4-010-01 and its references, based upon the actual strength of the supplied window and door glazing.  Refer to the Protective Design Center (PDC) at https://pdc.usace.army.mil/  for further guidance and current interpretations or clarifications of these UFC’s.  

7.5.2 Vibration Control.  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 [Overhead Crane.  Provide a [   ] ton overhead traveling crane with [   ] hook height in the Vehicle Maintenance Shops.  [Editing note:  verify required crane capacity and hook height with Project Officer and PM]  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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