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Chapter 8

STRUCTURAL REQUIREMENTS
8.1.1 Design:
A complete design analysis shall be prepared and submitted for all structural members. Design shall be performed and signed by a registered professional engineer.  The construction documents shall include the name and address of the structural engineer and shall be signed and sealed by the structural engineer.

The structural engineer shall select structural materials in the design analysis.  The design analysis shall include the basis of the design, detailed calculations and any additional information required.  References, formulas, theories, and results shall be clearly shown.

All parts of the building shall be designed and constructed to support safely all loads without exceeding the allowable stress for the materials of construction in the structural members and connections.

Calculations shall be in metric units of measurements with results converted into (English equivalent) shown in parenthesis.

All required documents, including drawings, specifications and design analysis, shall be prepared in accordance with Section 01335 Submittal Procedures for Design Build Projects.
Specific submittal requirements in this chapter supplement the requirements of Section 01335.

The construction drawings shall show design loads, material properties for construction and other information pertinent to the structural design. The construction drawings shall include, but not be limited to, foundation plan, slab/reinforcement plan, floor framing plans, roof framing plan and sections and details of main structural items and connection details.

Moment Frame: This concept (shown below or next page) distributes horizontal forces over a three-dimensional frame, as shown in the diagram below. In a moment frame, connections between columns and beams provide the strength against bending in all directions. Walls fill in between the columns, but are not depended on to provide resistance to lateral building movement. Moment frames can be made of steel, but frames made of reinforced concrete are more typically used. The bending and lapping of rebar at column to beam connections are critical in a moment frame, as tensile forces are high at those points. The structural drawings should show exact details of these connections, and QA inspectors should pay careful attention that the details are followed.
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Typical One-Story Moment Frames

8.1.2 Dead and Live Loads: Dead and live loads used for design shall be in accordance with the International Code Council, International Building Code (IBC-2006).

8.1.3 Wind Loads: Wind loads shall be calculated in accordance with ASCE 7-05 using a "3-second gust" wind speed of 140 km/hr. All facilities shall be classified in accordance with Table 1 in ASCE 7-05.
8.1.4 Seismic: The building and all parts thereof shall be designed for the seismic requirements as defined by the International Code Council, International Building Code (IBC-2006) and Unified Facilities Criteria (UFC) Seismic Design of Buildings.  For Kabul, Afghanistan use Spectral Response Ss=1.28g and S1=0.51g.  Soil site classification will be determined by Geotechnical investigation.

                                   Seismic Coefficients for other cities in Afghanistan:

                                                 A. Bagram: Ss=1.40 and S1=0.70

                                                 B. Pole Charkhi: Ss=1.00 and S1=0.40

                                                 C. Jalalabad: Ss=1.30 and S1=0.32

                                                 D. Gardeyz: Ss=0.70 and S1=0.28 

                                                 E. Qalat: Ss=0.60 and S1=0.30

                                                 F. Kandahar: Ss=0.30 and S1=0.16

                                                 H. Lashkar Gah: Ss=0.17 and S1=0.10

                                                  I. Heart: Ss=0.60 and S1=0.20

                                                 J. Mazare Sharif: Ss=0.80 and S1=0.30

8.2.1 Concrete:
Concrete structural elements shall be designed and constructed in accordance with the provisions of the American Concrete Institute, Building Code Requirements for Structural Concrete, ACI 318-08.  Concrete having cylinder compressive strength of 28 MPa (4000 psi) minimum at 28 days shall be used for design and construction of all structural concrete.  Concrete members at or below grade shall have a minimum concrete cover over reinforcement of 75 millimeters.

Concrete used for cradles and encasement shall have a compressive strength of 17 MPa (2500 psi) minimum at 28 days.

Concrete shall be composed of cementations material, water, fine and coarse aggregates, and admixtures.  Concrete shall be comprised of ASTM C 150-05, Type I or Type V cement.  Admixtures shall consist of air entraining admixture and shall contain a high-range of water-reducer, HRWRA, in accordance with ASTM C-494, Type “F” or Type “G”.  The dosage of the HRWRA shall be determined during a mixture proportioning study. The cementitious material shall consist of Portland cement with a 7.0 to 9.0 percent by mass replacement of cement by silica fume. Silica fume shall comply with the requirements of ASTM C1240-60a. The cementitious material content shall not be less that 390 kg/cubic meter. The mixture shall also have a minimum water-cementitious material ratio of 0.45. Concrete shall have maximum water-soluble chloride ion content for corrosion protection of 0.15 percent by mass of the Portland cement.
Concrete shall not be placed in cold weather when ambient temperature is less than 5 degrees C or when concrete temperature is less than 10 degrees C. Heating of the mixing water or the aggregates will be required to regulate the concrete placing temperature in cold weather. Protective measures shall be taken if freezing temperatures are anticipated before the expiration of the specified curing period.
In all cases when concrete is placed at 32 degrees C (90 degrees F) or hotter it shall be covered and kept continuously wet for a minimum of 48 hours.  Placement of concrete in hot weather shall comply with the requirements of ACI 305R-1999.

Where aggregates are alkali reactive, as determined by Appendix XI of ASTM C1260-05a, cement containing less than 0.60 percent by mass alkalis (as Na2O equivalent) shall be used.
Trial mixtures of concrete proposed for use in contact with brackish or sea water shall be tested for potential chloride ion permeability in accordance with ASTM C 1202. The charge passed (Coulombs) for specimens 7 to 10 days of age shall not exceed 1500 coulombs and not more than 1000 coulombs for specimen 28 days of age.

All concrete shall be cured for a minimum of 7 days.  

Reinforcing steel shall be deformed bars conforming to American Society for Testing and Materials 01015-16 (ASTM) publication ASTM A 615, grade 60, Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
Welded wire fabric shall conform to ASTM A 185.
8.2.2 Masonry: Masonry shall be designed and constructed in accordance with the provisions of Building Code Requirements for Masonry Structures, ACI 530-95/ASCE 5-95/TMS 402-95.  Mortar shall be Type S and conform to ASTM C 270-94.  Masonry shall not be used below grade.

8.2.3 Structural Steel: Structural steel shall be designed and constructed in accordance with the provisions of American Institute of Steel Construction (AISC), Specifications for Structural Steel Buildings, 9th Edition.  Design of cold-formed steel structural members shall be in accordance with the provisions of American Iron and Steel Institute, Specifications for Design of Cold-Formed Steel Structural Members.

8.2.4 Metal Deck: Deck units shall conform to SDI Pub. No 29.  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 50 mm (2 inch) laps at ends, and interlocking or nested side laps. Metal deck units shall be fabricated of steel thickness required by the design and shall be galvanized.

8.2.5 Steel Joist and Joist Girders: Steel joists and joist girders shall conform to SJI Specifications and Tables. Joists shall be designed to support the loads given in the standard load tables of SJI Specifications and Tables.

8.2.6 Pre-engineered Metal Building Systems: Metal building systems shall comply with the requirements of the Metal Building Manufacturers Association, MBMA Building Systems Manual 01015-17

8.3.1 Force Protection. 

Force protection shall comply with the requirements of CENTCOM AT/FP and DoD Minimum Antiterrorism Standards for Buildings; UFC 4-010-01.

8.4.1 Foundations

Foundations shall be in accordance with the Geotechnical requirements of the site and manufactures recommendations.
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