


X
:\

J
S

A
 A

rc
h

it
e

c
ts

 U
T

N
G

 A
rm

o
ry

 (
J
S

A
 A

rc
h

it
e

c
ts

) 
1

7
0

7
0

9
\D

R
A

W
IN

G
S

\S
T

R
U

C
T

U
R

A
L
 D

R
A

W
IN

G
S

.d
w

g
, 
8
/2

5
/2

0
0
9
 9

:5
3
:4

1
 A

M
, 
d
fu

rr

GENERAL STRUCTURAL NOTES

GENERAL

1. Construction documents are valid for a single use at the project location and shall not be reused, copied, or reproduced

without written approval of the registered design professional in responsible charge.

2. General notes and typical details are provided as a supplement to the construction documents and apply where specific

notes and details are not available.  Specific notes and structural details shall take precedence over general notes and

typical details.  Structural requirements shown in the framing plans and in structural details shall take precedence over
structural notes indicated in architectural sections.

3. Printed dimensions shall take precedence over scales shown on construction documents.  The registered design

professional in responsible charge does not warrant the accuracy of scaled dimensions.

4. Approval by the inspector does not imply approval by the registered design professional in responsible charge.  Structural

specifications that are unclear or ambiguous shall be referred to the registered design professional in responsible charge

for interpretation or clarification.

5. The registered design professional in responsible charge assumes no liability for the accuracy, completeness, or code

compliance of architectural, electrical, mechanical, drainage, or other non-structural specifications.

6. Omissions in and conflicts between the various elements of the construction documents shall be brought to the immediate

attention of the registered design professional in responsible charge and shall be resolved by the same before proceeding
with any work involved.

7. Requests for substitutions shall be submitted in writing to the registered design professional in responsible charge and

shall include the reasons for the request and any cost differentials.  Substitutions are not allowed unless approved in

writing by the registered design professional in responsible charge.

8. The contractor shall become familiar with all portions of the construction documents and shall insure that all

subcontractors are familiar with those portions pertaining to their area of work. The contractor shall verify all site

conditions, dimensions, elevations, coordinate all doors, windows, non-bearing interior and exterior walls, elevations,

slopes, stairs, curbs, drains, recesses, depressions, railings, waterproofing, finishes, chamfer, kerfs, and so forth, and
immediately notify the registered design professional in responsible charge regarding actual conditions which are not in

agreement with the construction documents.

9. The contractor is responsible for the method, means, and sequence of all structural erection except when specifically
noted otherwise in the construction documents.  The contractor shall provide temporary shoring and bracing, providing

adequate vertical and lateral support during erection.  Shoring and bracing shall remain in place until all permanent

members are placed and all final connections are completed.

10. The contractor is responsible for standard connections, unless noted otherwise.  The contractor shall obtain additional

assistance from the registered design professional in responsible charge for non-standard connections.

POST-INSTALLED ANCHORS

1. Epoxy adhesive anchoring systems:

1.1. Concrete: Hilti HIT-RE 500-SD (ICC ES ESR-2322) or Simpson SET-XP (ICC ES ESR-2508)

1.2. Masonry: Hilti HIT-HY 150-MAX (ICC ES ESR-1967)

1.3. Steel reinforcement and rods shall be embedded 10 bar diameters unless noted otherwise in the structural drawings

and details. Where 10 bar diameters exceeds the member thickness minus minimum cover, steel reinforcement

shall be embedded the member thickness minus minimum cover with a standard hook.

1.4. Embedded portions of steel reinforcement and rods shall be clean, straight, and free of mill scale, rust and other

coatings that impair the bond with the adhesive. Reinforcement must not be bent after installation (ICC ES

ESR-2322).

2. Mechanical expansion anchors:

2.1. Concrete: Hilti KWIK BOLT TZ (ICC ES ESR-1917)

2.2. Masonry: Hilti KWIK BOLT 3 (ICC ES ESR-1385)

2.3. Expansion anchors shall not be used in tensile load applications (e.g. hold-downs, moment frames).

3. Post-installed anchoring systems shall be installed according to the manufacture’s instructions. Hole cleaning method

shall be based on drilling method and borehole conditions and shall conform to the manufacture’s instructions.

SOIL AND FOUNDATIONS

1. Foundation and soils investigations shall conform to 2006 IBC 1802. Excavation, grading and fill shall conform to 2006

IBC 1803. Footings and foundations shall be constructed in accordance with 2006 IBC 1805.

2. Where required, the owner shall submit a foundation and soils investigation report to the building official in accordance

with 2006 IBC 1802. The contractor shall inform the registered design professional in responsible charge if the soil

conditions are not consistent with the investigation report and the foundation design data.

3. Excavations for any purpose shall not remove lateral support from any footing or foundation without first underpinning or

protecting the footing or foundation against settlement or lateral translation (2006 IBC 1803.1).

4. Excavation outside the foundation shall be backfilled with soil that is free of organic material, construction debris, cobbles

and boulders or with soil that is a controlled low-strength material (CLSM). The backfill shall be placed in lifts and

compacted, in a manner that does not damage the foundation or the waterproofing or dampproofing material (2006 IBC

1803.2).

5. The ground immediately adjacent to the foundation shall have a 5-percent slope away from the building for a minimum

distance of 10 feet measured perpendicular to the face of the foundation wall. If physical obstructions or lot lines prohibit

10 feet of horizontal distance, a 5-percent slope shall be provided to an approved alternative method of diverting water

away from the foundation. Impervious surfaces within 10 feet of the building foundation shall have a minimum 2-percent

slope (2006 IBC 1803.3).

6. Footings and foundations shall be built on undisturbed soil, compacted fill material or CLSM. Compacted fill material and

CLSM shall conform to 2006 IBC 1803.5 and 2006 IBC 1803.6, respectively (2006 IBC 1805.1).

7. The top surface of the footings shall be level. The bottom surface of footings is permitted to have a maximum 10-percent

slope. Footings shall be stepped where it is necessary to change the elevation of the top surface of the footing or where

the surface of the ground has more than a 10-percent slope (2006 IBC 1805.1).

8. The minimum depth of footings below the undisturbed ground surface shall be 12 inches. Foundation walls, piers and

other permanent supports shall be extended below the frost line, except where otherwise protected from frost (2006 IBC

1805.2).

9. The placement of footings on or adjacent to 33-percent slopes and steeper shall conform to 2006 IBC 1805.3.

10. Floors of basements shall be placed over base course not less than 4 inches in thickness and a drain shall be installed

around the foundation perimeter that consists of gravel or crushed stone containing not more than 10-percent material

that passes through a No. 4 sieve (2006 IBC 1807.4).
11. Backfill shall not be placed against a foundation wall until the wall has sufficient strength and is anchored to the floor

above, or is sufficiently braced to prevent damage by the backfill, except bracing is not required for wall supporting less

than 4 feet of unbalanced backfill (R404.1.7).

CONCRETE

1. Concrete materials, quality control, and construction shall comply with 2006 IBC Chapter 19 and ACI 318-05.

2. Compressive strength (minimum specified at 28 days)

2.1. Footings: 3,000 psi (2006 IBC 1805.4.2.1)

2.2. Interior floor slabs on grade: 4,000 psi

2.3. Exterior floor slabs on grade: 4,000 psi (2006 IBC Table 1904.2.2)

2.4. Suspended slabs: 4,000 psi (2006 IBC Table 1904.2.2)

2.5. Walls: 3,000 psi (2006 IBC Table 1904.2.2) for R-2, R-3 occupancies and appurtenances  

4,000 psi (2006 IBC Table 1904.2.2) for other occupancies

3. Materials

3.1. Cements (ASTM C 150). Concrete exposed to freezing and thawing or deicing chemicals shall conform to the

maximum water-cementitious material ratios and minimum compressive strength requirements of ACI 318-05 Table

4.2.2.

3.2. Aggregates (ASTM C 33): nominal maximum size of coarse aggregate shall not be larger than 1/5 the narrowest

dimension between forms, nor 1/3 the depth of slabs, nor 3/4 the minimum clear spacing between reinforcing bars

or wires, tendons, or ducts (ACI 318-05 3.3.2).

3.3. Water used in mixing concrete shall be potable, clean and free from injurious amounts of oils, acids, alkalis, salts,

organic materials, or other substances deleterious to concrete or reinforcement (ACI 318-05 3.4.1-3).

3.4. Admixtures shall be subject to prior approval by the registered design professional in responsible charge (ACI

318-05 3.6.1).

3.5. Concrete exposed to freezing and thawing or deicing chemicals shall be air-entrained with air content indicated in

ACI 318-05 Table 4.2.1. Tolerance on air content as delivered shall be plus/minus 1.5 percent (ACI 318-05 4.2.1).

4. Steel Reinforcement

4.1. Deformed bars: fy = 60 ksi (ASTM A 615)

4.2. Welded plain wire: fy = 60 ksi (ASTM A 185)

4.3. At the time concrete is placed, reinforcement shall be free from mud, oil, or other nonmetallic coatings that decrease

bond (ACI 318-05 7.4.1).

4.4. Reinforcement shall be accurately placed and adequately supported before concrete is placed, and shall be secured

against displacement (ACI 318-05 7.5.1).

4.5. Details of reinforcement shall conform to 2006 IBC 1907.

5. Minimum concrete cover (ACI 318-05 7.7.1)

5.1. Concrete cast against and exposed to soil: 3 inches

5.2. Concrete exposed to soil or weather: 2 inches

5.3. Concrete not exposed to soil or weather: 1.5 inches

6. Formwork shall conform to ACI 318-05 chapter 6 and ACI 347. Forms shall be removed in a manner as not to impair

safety and serviceability of the structure. Concrete exposed by form removal shall have sufficient strength not to be

damaged by removal operation (ACI 318-05 6.2.1).

7. Conduits, pipes, and sleeves of any material not harmful to concrete and within the limitations of ACI 318-05 6.3 shall be

approved by the registered design professional in responsible charge (ACI 318-05 6.3.1).

8. Construction joints shall be so made and located as not to impair the strength of the structure (ACI 318-05 6.3.1).

9. The thickness of concrete floor slabs on grade shall not be less than 3.5 inches. A 6-mil polyethylene vapor retarder with

joints lapped not less than 6 inches (or an equivalent material) shall be placed between the base course or subgrade and

the concrete floor slab, except a vapor retarder is not required in detached utility buildings or other unheated facilities

(2006 IBC 1910.1).

STEEL

1. Structural steel work shall conform to 2006 IBC 2205, AISC 341-05, AISC 358-05, and AISC 360-05.

2. Structural shapes

2.1. W: fy = 50 ksi (ASTM A992)

2.2. M,S,C,MC, and L: fy = 36 ksi (ASTM A36)

2.3. HP: fy = 50 ksi (ASTM A572 Gr. 50)

2.4. HSS Rectangular: fy = 46 ksi (ASTM A500 Gr.B)

2.5. HSS Round: fy = 42 ksi (ASTM A500 Gr.B)

2.6. Pipe: fy = 35 ksi (ASTM A53 Gr.B)

2.7. All structural steel shall be properly primed and painted.

3. Plates and bars: fy = 36 ksi (ASTM A36)

4. Structural fasteners

4.1. High-strength bolts: fu = 105-150 ksi (ASTM A325, A490)

4.2. Common bolts: fu = 60 ksi (ASTM A307 Gr. A)

4.2.1. Nuts (ASTM A563)

4.2.2. Washers (ASTM F436)

4.2.3. Steel to steel bolted connections shall be made with high strength-bolts, unless noted otherwise.  Bolts shall

carry the identifying mark of three radial lines.  All other bolted connections shall be made with bolts and nuts

conforming to ASTM A307 unless note otherwise.  Bolted connections shall be tightened and shall have washers

as required by AISC unless noted otherwise. Enlarging holes shall be accomplished by means of reaming.  Do not

use a torch on any bolt holes.

4.3. Shear studs: fu = 65 ksi (ASTM A108)

4.4. Threaded rods: fy = 36 ksi (ASTM A36)

4.5. Anchor rods: fy = 36 ksi (ASTM F1554 Gr. 36 or A307)

5. Steel deck fy = 36 ksi (ASTM A611)

6. Welding fu = 70 ksi.

6.1. Welding work shall comply with the American Welding Society (AWS) “Structural Welding Code,” excluding items

conflicting with AISC requirements.

COLD-FORMED STEEL FRAMING

1. Cold-formed (light-gage) steel framing shall conform to 2006 IBC 2209-2210 and AISI-2004 standards.

2. Material: fy = 33 ksi (ASTM A1003)

3. Corrosion protection: steel framing shall have a metallic coating complying with ASTM A1003 (AISI-2004 A4).

4. Fastening requirements: screws for steel-to-steel connections shall be installed with a minimum edge distance and

center-to-center spacing of 0.5 inches, self-drilling tapping, and conform to SAEJ78.  Screws for attaching structural

sheathing to steel wall framing shall be self-drilling tapping, and conform to SAEJ78.  Gypsum board shall be attached to

steel wall framing with minimum No. 6 screws conforming to ASTM C954.  For all connections, screws shall extend

thorough the steel a minimum of three exposed threads.  All self-drilling tapping screws shall have a Type II coating in

accordance with ASTM B633 (R603.2.4).

5. Tracks shall have the same minimum thickness as the wall studs (R603.3.2).

6. The flanges of steel studs shall be laterally braced in accordance with one or both of the following methods: gypsum
board or structural sheathing; horizontal steel strapping (1.5 inches wide and 33 mils thick) with blocking at strap ends

and spaced vertically at the mid-point for walls up to 8 feet, third points for walls up to 10 feet, and spacing determined by

the structural engineer for taller walls (R603.3.3).

STATEMENT OF SPECIAL INSPECTIONS

1. Special inspections shall conform to 2006 IBC 1704.  Special inspections are not required for occupancies in Group R-3,

occupancies in Group U that are accessory to a residential occupancy, and work of a minor nature, unless otherwise

required by the building official (2006 IBC 1704.1).

2. The owner shall employ one or more special inspectors to provide inspections during construction where special
inspections are required. The special inspector shall be a qualified person who shall demonstrate competence, to the

satisfaction of the building official, for inspection of the particular type of construction or operation requiring special

inspection (2006 IBC 1704.1).

3. Special inspectors shall keep records of inspections. The special inspector shall furnish inspection reports to the building

official, and to the registered design professional in responsible charge.  Reports shall indicate that work inspected was

done in conformance to approved construction documents.  Discrepancies shall be brought to the immediate attention of

the contractor for correction. If the discrepancies are not corrected, the discrepancies shall be brought to the attention of

the building official and to the registered design professional in responsible charge prior to the completion of that phase of

the work.  A final report documenting required special inspections and correction of any discrepancies noted in the

inspections shall be submitted at a point in time agreed upon by the permit applicant and the building official prior to the

start of work (2006 IBC 1704.1.2).

4. Special inspections shall be required for proposed work that is, in the opinion of the building official, unusual in nature,

such as, but not limited to, construction materials and systems that are alternatives to materials and systems prescribed

by code and materials and systems required to be installed in accordance with additional manufacturer's instructions that

prescribe requirements not contained in code (2006 IBC 1704.13).

5. Soils

5.1. Special inspections for existing site soil conditions, fill placement, and load-bearing requirements shall be as

required by 2006 IBC 1704.7 and 2006 IBC Table 1704.7.  The approved soils report, required by 2006 IBC 1802.2,

and the documents prepared by the registered design professional in responsible charge shall be used to determine

compliance.  During fill placement, the special inspector shall determine that proper materials and procedures are

used in accordance with the provisions of the approved soils report, as specified in 2006 IBC 1803.5. Special

inspection is not required during placement of controlled fill having a total depth of 12 inches or less (2006 IBC

1704.7).

6. Concrete

6.1. Special inspections for concrete construction shall conform to 2006 IBC 1704.4 and 2006 IBC Table 1704.4.

6.2. Special inspections are not required for isolated spread concrete footings of buildings three stories or less in height

that are fully supported on earth or rock, or for continuous concrete footings supporting walls of buildings three

stories or less in height that are fully supported on earth or rock where (1) the footings support walls of light-frame

construction, (2) the footings are designed in accordance with 2006 IBC Table 1805.4.2, or (3) the structural design

of the footing is based on a specified compressive strength no greater than 2,500 psi, regardless of the compressive

strength specified in the construction documents or used in the footing construction. Special inspections are not

required for nonstructural concrete slabs on grade, including pre-stressed slabs on grade, where the effective

pre-stress in the concrete is less than 150 psi. Special inspections are not required for concrete foundation walls

constructed in accordance with 2006 IBC Table 18015(5), or for concrete patios, driveways and sidewalks on grade

(2006 IBC 1704.4).

7. Steel

7.1. Special inspections for steel elements shall be as required by 2006 IBC 1704.3, 2006 IBC Table 1704.3, AISC 341

and AWS D1.1 (IBC 1707.2 and IBC 1708.4).

7.2. Special inspection of the steel fabrication process shall not be required where the fabricator does not perform any

welding, thermal cutting or heating operation of any kind as part of the fabrication process.  In such cases, the

fabricator shall be required to submit a detailed procedure for material control that demonstrates the fabricator's

ability to maintain suitable records and procedures such that, at any time during the fabrication process, the material

specification, grade and mill test reports for the main stress-carrying elements are capable of being determined

(2006 IBC 1704.3).

7.3. If welding materials, procedures, and qualifications of welders are verified prior to the start of the work; periodic

inspections are made of the work in progress; and a visual inspection of all welds is made prior to completion or

prior to shipment of shop welding, then the special inspector need not be continuously present during welding of the

following items: (1) single-pass fillet welds not exceeding 5/16 inch in size, (2) floor and roof deck welding, (3)

welded studs when used for structural diaphragm, (4) welded sheet steel for cold-formed steel framing members

and (5) welding of stairs and railing systems (2006 IBC 1704.3).

8. Architectural components

8.1. Periodic special inspection is required during the erection and fastening of exterior cladding and veneer except for

architectural components in structures 30 feet or less in height, or for cladding and veneer weighing 5 psf or less

(2006 IBC 1707.7).

9. Special Inspectors Shall:

9.1. Be approved by the Building Official prior to performing any duties.

9.2. Provide proof of licensure as a special inspector by the State of Utah for each type of inspection.

9.3. Inspection reports are to meet the requirements of 2006 IBC 1704.1.2 and DFCM standards.

9.4. Inspection reports are to be submitted to the code consultant, architect, DFCM project manager, and the State of

Utah Building Official within 48 hrs. of inspections.

9.5. A final inspection report shall be submitted following completion of the project documenting the types of special

inspections performed and a statement indicating that the structure is in compliance with the drawings,

specifications and applicable codes. 2006 IBC 1704.1.2.

10. Fabricators

DESIGN CRITERIA

1.  Building code: 2006 IBC

      1.1  State amendments: Utah Administrative Code (UAC) R156-56

      1.2  Use and occupancy classification: B (Business)

      1.3  Category: II (Not occupancy categories I, III, IV)

2.  Dead load

      2.1  Roof   = 0 psf (0 psf top chord, 0 psf bottom chord)

      2.2  Floor  = 56 psf

      3.3  Walls = 10 psf (interior walls), 8 psf (exterior walls)

3.  Live load

      --   Roofs (ordinary construction)  = 20 psf (or 300 lb point load)

      --   Storage warehouses (light)  = 125 psf (or 0 lb point load)

4.  Snow load

      4.1  Ground snow load, Pg = 43 psf (elevation 5350 ft)

      4.2  Exposure factor, Ce = 1

      4.3  Thermal factor, Ct = 1

      4.4  Occupancy importance factor, Is = 1

      4.5  Flat roof snow load, Pf = 30  psf

5.  Earthquake design data

      5.1  Mapped acceleration parameters

            5.1.1  Latitude, Longitude: 38.708, -111.728

            5.1.2  MCE short period Ss = 0.77      SDS = 0.61

            5.1.3  MCE 1.0 sec. period S1 = 0.23       SD1 = 0.3

      5.2  Seismic design category: D

      5.3  Occupancy importance factor, Ie = 1

      5.4  Basic structural system: Cantilevered column systems detailed

      5.5  Seismic force-resisting system: OMF

            5.5.1  Response modification factor R = 1.25

            5.5.2  System overstrength factor  Omega = 1.25

            5.5.3  Deflection amplification factor  Cd = 1.25

      5.5  Equivalent Lateral Force Procedure

            5.5.1  Seismic response coefficient Cs = 0.49

            5.5.2  Seismic base shear (LRFD) V = 51763 lb

6.  Wind design data

      6.1  Exposure category: C

      6.2  Basic wind speed, V = 90 mph

      6.3  Occupancy importance factor, Iw = 1

      6.4  Internal pressure coeff., Gcpi = 0.18

7.  Foundation design data

      7.1  Geotechnical report: Not Available

      7.2  Site class = D

      7.3  Soil classification types: GW, GP, SW, SP

      7.4  Lateral earth pressure

            7.4.1  Active  = 30 psf

            7.4.2  At-rest = 60 psf

      7.5  Allowable foundation parameters

            7.5.1  Allowable soil bearing, Qa  = 1500 psf

            7.5.2  Allowable lateral bearing = 150 psf

            7.5.3  Coefficient of friction = 0.25

      7.6  Minimum frost cover = 30 in.

DEFERRED SUBMITTALS

1.  The following items are to submitted subsequent to the time of application (deferred submittals):

      --   Steel stairs (stair manufacturer) Approx. submittal date: 1 Nov. 2009 

2.  Deferred submittals shall have the prior approval of the building official (2006 IBC 106.3.4.2).

3.  Deferred submittal documents shall be submitted to the registered design professional in responsible charge who

     shall review and forward them to the building official with a notation indicating that the documents have been

     reviewed and found to be in general conformance to the design of the building (2006 IBC 106.3.4.2).

4.  Deferred submittal items shall not be installed until the design and submittal documents have been approved by

     the building official (2006 IBC 106.3.4.2).

DFCM REQUIRED VERIFICATION AND INSPECTION OF SOILS

Verification and inspection task   Continuous   Periodic

Site preparation X

Structural fill material X

Structural fill lift thickness X

Structural fill soil densities X

Backfill soils materials X

Backfill soil densities X

Fill material under side walks and parking X

Fill soil densities under side walks and parking X

DFCM REQUIRED VERIFICATION AND INSPECTION OF CONCRETE

Verification and inspection task   Continuous   Periodic

Materials (1704.4.1)

Steel placement X

Steel welding X

Bolts prior & during placement X

Use of required design mix X

Concrete sampling for strength test, slump, air content, and temperature of concreteX

Concrete & shotcrete placement X

Curing temperature and techniques X

Form work X

DFCM TABLE REQUIRED VERIFICATION AND INSPECTION OF STEEL

Verification and inspection task   Continuous   Periodic

High Strength Bolting(1704.3.3) X

WELDING (1704.3.1) X

Details (1704.3.2) X

Complete & partial penetration groove welds X

Multipass fillet welds X

Single-pass fillet welds > 5/16” X

Single-pass fillet welds ≤ 5/16” X

Floor & roof deck welds X

REINFORCEMENT STEEL

Verification of weldability X

Shear wall and shear reinforcement X

Other reinforcement X

Steel frame joint details X

DFCM REQUIRED VERIFICATION AND INSPECTION OF SEISMIC RESISTANCE

Verification and inspection task   Continuous   Periodic

Structural Steel (1707.2) X

Cold–formed steel framing (1707.4) X

Storage racks & access floors (1707.6) X

Architectural components (1707.7) X

Mechanical & electrical items (1707.8) X

Designated systems verification (1707.9) X

DFCM REQUIRED VERIFICATION AND INSPECTION OF EPOXY

Verification and inspection task   Continuous   Periodic

Epoxy adhesive anchoring system (see GSN) X

Item Required Not allowed

Approved fabricators* X

Unapproved fabricators X

In-plant inspections:

Steel construction X

Welding X

Details X

*Fabricators must be on approved DFCM list.
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