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assume all liability arising from such use. 
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industry. 
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Design Drawings 

Chapter 1 

Apartment Building Design 
Drawings 

This chapter provides the following design drawings prepared for the apartment 
building: 

• S0.0 General Notes 

• S1.0 Foundation 

• S1.1 Foundation Details 

• S2.0 2nd and 3rd Floor Framing 

• S2.1 Roof Framing 

• S2.2 Unit Structural Plans 

• S2.3 Unit Architectural Plans 

• S3.0 Elevations 

• S3.1 Building Sections 

• S4.0 Wall Sections and Details 

• S4.1 Framing Details 
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Design Drawings 

Chapter 2 

Office Building Design 
Drawings 

This chapter provides the following design drawings prepared for the office building: 

• Figure 1: Foundation Plan [Office: ASCE 7-05 Wind Design] 

• Figure 2: Typical Floor Plan [Office: ASCE 7-05 Wind Design] 

• Figure 3: Column Schedule [Office: ASCE 7-05 Wind Design] 

• Figure 4: Braced Frame Elevation (N-S Direction) [Office: ASCE 7-05 Wind 
Design] 

• Figure 5: Braced Frame Elevation (E-W Direction) [Office: ASCE 7-05 Wind 
Design] 

• Figure 6: Foundation Plan [Office: 1999 SBC Seismic Design] 

• Figure 7: Typical Floor Plan [Office: 1999 SBC Seismic Design] 

• Figure 8: Column Schedule [Office: 1999 SBC Seismic Design] 

• Figure 9: Braced Frame Elevation (N-S Direction) [Office: 1999 SBC Seismic 
Design] 

• Figure 10: Braced Frame Elevation (E-W Direction) [Office: 1999 SBC Seismic 
Design] 

• Figure 11: Foundation Plan [Office: ASCE 7-10 Seismic Design] 

• Figure 12: Typical Floor Plan [Office: ASCE 7-10 Seismic Design] 

• Figure 13: Column Schedule [Office: ASCE 7-10 Seismic Design] 

• Figure 14: Braced Frame Elevation (N-S Direction) [Office: ASCE 7-10 Seismic 
Design] 

• Figure 15: Braced Frame Elevation (E-W Direction) [Office: ASCE 7-10 Seismic 
Design] 

• Figure 16: Brace Connection Detail [Office: 1999 SBC Seismic Design] 

• Figure 17: Brace Connection Detail [Office: ASCE 7-10 Seismic Design] 

• Figure 18: Typical Beam Connections all Designs 

• Figure 19: Typical Collector Beam Moment Connection Detail 
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Design Drawings 

Chapter 3 

Retail Building Design 
Drawings 

This chapter provides the following design drawings prepared for the retail building: 

• S1.1 General Notes 

• S.1.2 General Notes 

• S.1.3 Typical Details 

• S.1.4 Typical Details 

• S.2.1 Foundation Plan 

• S.2.2 Roof Framing Plan 

• S.4.1 Panel Elevations 

• S.4.2 Panel Elevations & Sections 

• S.4.3 Panel Reinforcing Elevations 

• S.4.4 Panel Details 

• S.5.1 Details 

• S.5.2 Details 

 



Interpretation of Drawings & Specifications

In general, the working details will indicate dimensions, position and kind of
construction, and the specifications, qualities and methods.  Any work
indicated on the working details and not mentioned in the specifications, or
vice versa, shall be furnished as though fully set forth in both.  Work not
particularly detailed, marked or specified, shall be the same as similar parts
that are detailed, marked or specified.  If conflicts occur on drawings
and/or specifications, the most expensive materials or methods will prevail.
Should an error appear in the working details or specifications or in work
done by others affecting this work, the Contractor shall notify the Architect
at once and in writing.  If the Contractor proceeds with the work so
affected without having given such written notice and without receiving the
necessary approval, decision or instructions in writing from the Owner, then
he shall have no valid claim against the Owner, for the cost of so
proceeding and shall make good any resulting damage or defect.  No verbal
approval, decision, or instruction shall be valid or be the basis for any
claim against the Owner, its officers, employees or agents.  The foregoing
includes typical errors in the specifications or notational errors in the
working details where the interpretation is doubtful or where the error is
sufficiently apparent as to place a reasonably prudent contractor on notice
that, should he elect to proceed, he is doing so at his own risk.

Construction shall conform to all applicable codes and regulations.
Shop Drawing Note:
When not adressed by division 1 of the specifications, paper format
Structural Shop Drawings shall be submitted in the form of three copies
minimum of each sheet.
The purpose of Shop Drawings submittals by the Contractor is to
demonstrate to the Structural Engineer that he understands the design
concept by indicating which material he intends to furnish and install, and
by detailing the fabrication and installation methods he intends to use on a
stand alone set of documents.  Duplication of design documents for the
purpose of shop drawings is not acceptable.
Prior to fabrication, Shop Drawings shall be submitted for review by the
Structural Engineer.  Shop Drawing submittals shall include, but are not
necessarily limited to, structural steel, reinforcing steel, & glued laminated
beams.
Prior to submission the Contractor shall review all submittals for
conformance with the Contract Documents and shall stamp submittals as
being "Reviewed for Conformance".
Shop Drawings submittals processed by the Structural Engineer are not
Change Orders.
Any detail on the Shop Drawing that deviates from the Contract Documents
shall clearly be marked with the note "This a change".
Shop drawings or calculations submitted for review that require resubmittal
for re-review shall be billed hourly for such time to the General Contractor.
Re-review will not proceed without written approval from the General
Contractor for additional engineering review services.

Safety Note:

The contractor shall notify the Architect and Structural Engineer where a conflict
or discrepancy occurs between the Structural drawings and any other portion of
the Contract Documents or existing field conditions.  Such notification shall be
given in due time so as not to affect the construction schedule.  In case of a
conflict between Structural drawings and specifications the more restrictive
condition shall take precedence unless written approval has been given for the
least restrictive.  Contractor shall verify all dimensions with Architectural prior to
commencing any work.

Where no specific detail is shown, the construction shall be identical or similar
to that indicated for like cases of construction on this project.  Should there
be any question, contact the Architect and Structural Engineer prior to
proceeding.

When construction attaches to or is within an existing building, a complete set of drawings
of the existing building shall be kept on the job site.  Contractor to obtain
these drawings from the Owner (if they are available).
Contractor shall provide an allowance equal to 2% of the bid for structural steel,
misc. iron and reinforcing steel to be used at the discretion of the Structural
Engineer.  Unused amount to revert to the Owner upon completion of the job.
Any substitutions for structural members, hardware or details shall be reviewed
by the Architect and Structural Engineer.  Such review will be billed on a time
and materials basis to the General Contractor with no guarantee that the
substitution will be allowed.
Do not scale drawings.  Contact the Architect or Structural Engineer for any
dimensions not shown.
These drawings are not complete until reviewed and accepted by local Building
Officials and signed by the Owner and the Structural Engineer.

GENERAL NOTES
100SN001-1

It is the Contractors responsibility to comply with the pertinent sections, as
they apply to this project, of the "Construction Safety Orders" issued by the
State of California latest edition, and all OSHA requirements.

The Owner and the Structural Engineer do not accept any responsibility for
the Contractor's failure to comply with these requirements.

The Contractor shall be responsible for adequate design and construction
of all forms and shoring required. Shoring indications (location, direction,
duration, etc.) are only shown on the Structural drwgs when required to
implement the design intent of the final work product. Determination whether
shoring is required for temporary or intermediate conditions during
coonstruction is wholly the resposibility of the contractor.

For convenience, specifications have been prepared for this project and are
arranged in several sections, but such separation shall not be considered as
the limits of the work required of any separate trade.  The terms and
conditions of such limitations are wholly between the contractor and his
subcontractors.
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Bottom of Footing
Bearing
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Center to Center
Control Joint
Complete Joint Penetration
Clear
Concrete Masonry Unit
Construction Joint
Continuous
Contractor
Countersink
Douglas Fir
Dead Load
Ditto
Drawing
Existing
Each Face
Expansion Joint
Elevation
Edge Nailing
Edge of Slab
Equal
Each Way
Each Way Each Face
Face of Block(or Brick) or
Flat Bar
Face of Concrete or
Framing Clip(Simpson A35 uno)
Finish Floor
Face of Stud or Far Side
Fire Treated
Gauge or gage
Glued Laminated Beam
Headed Bolt
Header
High Strength Bolt
Hollow Structural Section
Height
Joist Hanger
Live Load
Long Leg Horizontal
Long Leg Vertical
Lag Screw
Light Weight
Light Weight Insulating Conc
Machine Bolt

mfr
MI
mtl
(n)
NIC
NS
nts
NW
OH
OSB
pc
PJP
PT
rwd
SC
shtg
sim
SMS
SP
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stl
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to
toc
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Manufacturer
Malleable Iron
Metal
New
Not in Contract
Near Side
Not to Scale
Normal Weight
Opposite Hand
Oriented Strand Board
Piece
Partial Joint Penetration
Pressure Treated
Redwood
Slip Critical
Sheathing
Similar
Sheet Metal Screw
Structural Panel
Stiffener
Staggered
Steel
Top & Bottom
Tongue & Groove
Threaded
Toe Nail
Top of
Top of Concrete (slab uno)
Top of Footing or
Top of Framing
Top of Steel
Top of Wall
Unless Noted Otherwise
with
without
Work Point
Wood Screw
Welded Wire Fabric
Centerline
Plate
Wide Flange
Number or Pounds
Square
Round or Diameter
Cont Wood in Section
Wood Blocking in Section
End of Wood Piece
"member" above
"member" below
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STATEMENT OF STRUCTURAL SPECIAL INSPECTIONS AND TESTING
100SN004-1

Special inspections and testing shall be provided by an inspection agency,
employed by the owner, and qualified by the building official to inspect the particular
type of construction.  Tests and inspections, as required by sections 110, 1704, 1707,
and 1708 of the 2010 CBC, shall be performed during construction on the types of
work listed below:

Steel Construction
Concrete Construction
Masonry Construction-Level 1
Masonry Construction-Level 2
Wood Construction
High-Load Diaphragm
Soils
Driven Deep Foundations
Cast In-place Deep Foundations
Helical Pile Foundations

Inspections
Section 1704.3 & Table 1704.3
Section 1704.4 & Table 1704.4
Section 1704.5 & Table 1704.5.1
Section 1704.5 & Table 1704.5.3
Section 1704.6
Section 1704.6.1
Section 1704.7 & Table 1704.7
Section 1704.8 & Table 1704.8
Section 1704.9 & Table 1704.9
Section 1704.10

Testing
Section 1708.3
Section 1708.2

-
-
-
-
-
-
-
-

Inspections may be continuous or periodic as allowed by the individual material or
component inspection sections and tables of section 1704.
The special inspector shall submit inspection reports to the building official and the
design professional in responsible charge.  The reports shall indicate whether work
inspected conformed to the Construction Documents.  Any discrepancies shall be
immediately brought to the attention of the Contractor for correction.
If discrepancies are not corrected, they shall be brought to the attention of the
building official and the design professional in responsible charge.
All Special Inspection Agencies / Individuals and Shop Fabricators shall be
approved by the building official prior to commencement of work.
Testing and inspection records shall be retained until completion of construction.
The Contractor shall submit a written statement to the building official acknowledging
responsibility for construction of the main lateral-force resisting system prior to
commencement of that work as required by section 1709 of the 2010 CBC.
Special inspections for seismic and wind resistance shall be conducted for all items
listed in section 1705.3 and 1705.4 as applicable.  Special inspections for seismic
resistance shall include all items in section 1707.  Special inspections for wind
requirements shall include all items in section 1706.  Structural testing for seismic
resistance shall be in accordance with section 1708.
Masonry Construction Level 2 applies to structures classified as occupancy
category IV only.
All soils and foundation excavation inspections shall be by the Geotechnical
Engineer of Record.
For testing and inspection requirements for non-structural materials and components,
see construction documents and comply with chapter 17 of the 2010 CBC

1.

2.

3.

4.

5.
6.

7.

8.

9.

10.
FOUNDATIONS
200SN001-1

All foundation work shall be done in accordance with the requirements of the IBC.
Foundations shall bear on native soil.
See notes and details on sheet S1.3 - S1.4
All filling, backfilling and compaction shall be done under the observation of a
representative of the Soils Engineer and must be compacted to the minimum
density specified in accordance with the procedure outlined in the soils report.
Building pad construction shall conform to the requirements of the soils report.
The extent and depth of overexcavation and placement of engineered fill shall at
a minimum be as shown on the plans.  Final depth and extent of excavation
and fill shall be determined at time of construction by a representative of the
Soils Engineer.  Foundation depths indicated on plans are for estimating
purposes only.
Bottoms of all foundations shall be level.  Changes in bottom of foundation
elevation shall be made according to Stepped Footing Detail on the Typical
Detail Sheet.
Foundation concrete may be placed directly into neat
excavations provided the excavations are stable (as
determined by a representative of the Soils
Engineer).  Otherwise, foundations shall be fully
formed.  Use minimum planking shown to protect
against sloughing, as required.  Planking does not
replace formwork required to stabilize excavation.
The surface of all horizontal construction joints shall be cleaned & roughened
by exposing clean aggregate solidly embedded in mortar matrix.
Notify the Structural Engineer 48 hours before casting foundations.
A representative of the Soils Engineer shall advise the Building Official in
writing that:
a. The building pad was prepared in accordance with the soils report.
b. The utility trenches have been properly backfilled and compacted and;
c. The foundation excavation depth and material are adequate to achieve
 design bearing capacity; and forming comply with the soils report and
approved plan.

1.
2.

3.

4.

5.

6.

7.

8.
9.

2x12 2x121x8

footing

width

plan

CONCRETE
300SN001-1

Structural concrete shall attain 28 day compressive strength as required in
note #29.  Maximum slump shall not exceed 4 inches.
Concrete mix designs shall be prepared by a registered Civil Engineer, reviewed by
Owner's testing laboratory and submitted to the Structural Engineer for review.
Cementitious materials:
Cement shall conform to ASTM C-150 type I or II.
Fly ash shall conform to ASTM C-618. Max. quantity of flyash shall be as given in
specs (15% max uno).
Concrete aggregates shall conform to ASTM C-33 for normal weight concrete
and ASTM C-330 for lightweight concrete.
Non-shrink grout or drypack shall consist of a premixed nonmetallic formula.
Reinforcing steel shall conform to ASTM A-615 Grade 60 for #4 and larger, and
ASTM A-615 Grade 40 for #3 and smaller, except reinforcing steel to be welded
shall conform to ASTM A-706. Contractor shall submit rebar mill certificates.
All preheating and welding of reinforcing bars shall be done in accordance with
AWS D1.4 latest edition and shall be continuously inspected by a qualified
laboratory.  Contractor shall furnish WPS for all rebar welding to the laboratory.
Reinforcing steel shall be fabricated according to "Manual of Standard Practice
for Reinforced Concrete Construction".
Wire fabric shall conform to ASTM A-185.
Dimensions shown for location of reinforcing are to the face of bars listed and
denote clear coverage. Non-prestressed, cast-in-place concrete coverage shall
be as follows, uno:

Concrete deposited directly against ground (except slabs)--- 3"
Concrete exposed to ground or weather but placed in forms:
#5 and smaller---------------------------- 1-1/2"
#6 and larger----------------------------- 2"

Beams & Columns (ties)------------------------ 1-1/2"
Beams & Columns (main reinforcing)---------------- 2"
Cast-In-Place Walls (exterior face & soil side)--------- see above
Cast-In-Place Walls (interior face-#11 & smaller)------- 3/4"
Tilt-Up Walls------------------------------- see details
Slabs (on forms)---------------------------- 3/4"
Slabs (on ground)------------------- 2" clear from top uno

Splices in continuous reinforcement shall be lapped uno, see schedule this sheet.
Splices in adjacent bars shall be greater than 5'-0" apart. Splice continuous
bars in soil-bearing grade beams, structural slabs on grade and mat foundations
as follows uno: top bars at centerline of support; bottom bars at mid-span.
Splice continuous bars in elevated slabs and beams, etc. as follows uno: top
bars at mid-span; bottom bars at centerline of support.  All bars size #14 and
larger shall be continuous for full length shown or spliced with mechanical
couplers as noted in details. Splices in WWF shall be 1-1/2 meshes wide.
The minimum clear spacing between parallel bars in a layer shall not be less
than the larger of bar diameter, 1", or 33% greater than the maximum aggregate
size (nominal), whichever is greatest.  This requirement also applies to the
clear spacing between different layers of parallel bars and to the clear distance
between a contact lap splice and adjacent splices or bars.
All hooks shall be standard hooks unless otherwise shown or noted. At walls,
provide hooks at ends of all reinforcing at ends, corners and intersections, uno.
Construction joints shall be made rough and all laitance removed from the
surface.  Concrete may be roughened by chipping the entire surface, sand
blasting, or raking the surface to provide 1/4" deep deformations.
Remove all debris from forms before casting any concrete.
Reinforcing, dowels, bolts, anchors, sleeves, etc. to be embedded in concrete
shall be securely positioned before placing concrete.
Anchor bolts (AB's) cast in concrete or masonry for wall sill and ledger\
applications shall be headed bolts with cut threads conforming to ASTM A307,
uno.  Refer to "Wood" notes for additional requirements for bolts in contact
with pressure treated or fire retardant material.  Refer to 'Structural Steel'
note for requirements for anchor rods (AR's) cast in concrete for column
base plate and steel embed applications.
Walls shall be cast in horizontal layers of 2'-0" maximum depth.
Concrete in walls, piers or columns shall set at least 2 hours before placing
concrete in beams, spandrels, or slabs supported thereon.
Horizontal wall bars in multi-curtain cast in place walls shall be staggered.
Dowel all vertical reinforcing in walls and columns from foundation with same
size bar.
Consolidate concrete placed in forms by mechanical vibrating equipment
supplemented by hand-spading, rodding or tamping.  Use equipment and
procedures for consolidation of concrete in accordance with the recommended
practices of ACI 309 to suit the type of concrete and project conditions.
Concrete shall not be dropped through reinforcing steel (as in walls) so as to
cause segregation of aggregates.  In such cases hoppers and chutes or trunks
of variable lengths shall be used so that the free unconfined fall of concrete
shall not exceed 6 feet.
Drill through steel columns, beams and plates to pass continuous reinforcing.
No wood spreaders allowed.  No wood stakes allowed in areas to be concreted.
Additional reinforcing in precast or tilt-up panels required for lifting stresses
shall be supplied by Contractor.
Provide #5 x 4'-0" diagonal reinforcing at top and bottom of slab at all
re-entrant corners typical. This applies to slab on grade, concrete over metal
deck, and elevated structural slab conditions.
All saw cutting shall be done after initial set has occurred to avoid tearing or
damage by the saw blade, but before initial shrinkage has occurred.
Notify Structural Engineer a minimum of 48 hours before placing any concrete.

CONCRETE STRENGTHS & MIX PROPERTIES:         Max Aggr.

1.

2.

3.

4.

5.
6.

7.

8.

9.
10.

11.

12.

13.

14.

15.

26.

27.

28.

29.

21.

22.

23.
24.
25.

16.

17.

18.
19.

20.

                Item
A. Foundations
B. Slab on grade
C. Site & miscellaneous

f'c at 28 days
3000 psi
3500 psi
2500 psi

Size
1-1/2"
1"
1"

Weight
NW
NW
NW

Ratio
0.58
0.45
0.60

Max w/cm*

* w/cm = Water : Cementitious material ratio

Splice
Class Location

Reinf #3

Other

Top
B

15

19

Notes:

2.

3.

#4 #5 #6 #7

37

29

47

36

56

43

81

63

Other

Top

13

17

25

32

Splice
LocationClass
Reinf #3 #4

54

70

37

48

31

40

#7#6#5

ACI 318-08
2009 IBC

(All lengths shown are in inches.)

Top reinforcement is horizontal reinforcement located such that
more than 12 inches of fresh concrete is cast in the member below
the splice.
When lightweight concrete is used, multiply lap lengths by 1.30.
Where clear spacing of bars being spliced is less than 2 bar dia.
OR where clear cover of bars being spliced is less than 1 bar dia.,
multiply lap lengths by 1.50, uno.

4.

Schedule applies to normal weight concrete with uncoated,
Grade 60 reinforcing steel for #4 bars and larger (values for #3
bars based on Grade 40).

1.

Where notes #3 AND #4 occur, multiply lap lengths by 2.00, uno.5.

Where Class A lap splice is noted in detail, divide lengths above
by 1.30.

6.

B

B

#5 #6 #7

43

33

52

40

75

58

#4#3Reinf
Class Location
Splice

35

27

18

14

Top

Other

fc' = 3000 psi conc

fc' = 4000 psi conc

REINFORCEMENT LAP SPLICE SCHEDULE

fc' = 3500 psi conc

300SN002-1

METAL DECK NOTES
530SN001-1

Provide metal decking of type and gauge as shown on plans.
Metal floor deck shall be composite type, conforming to ASTM A653, structural
quality, with minimum yield strength of 38 ksi and shall be zinc coated per ASTM
A653, G60 coating designation.
Metal roof deck shall conform to ASTM A653, structural quality, with minimum yield
strength of 38 ksi and shall be zinc coated per ASTM A653, G60 coating designation.
Prior to fabrication, the Contractor shall submit shop drawings for the metal
decking, showing deck gauge, size and layout as well as closure conditions,
welds to supports and side lap details.
Connection and welding of decking to structural supports and deck side seams
shall be as specified in the structural drawings.  All electrodes for welding shall
comply with AWS code, E60 series minimum.
All reinforced openings in metal deck shall be installed by metal deck
subcontractor.
At metal decks to receive concrete, absolutely no conduit or piping of any
type is to be placed horizontally within the depth of the concrete above the
metal deck.
At metal deck without concrete fill the following may be attached without
specific approval of the Structural Engineer: acoustical tile and gypsum board
ceilings only; no piping, ducting or conduit. Maximum ceiling weight - 3.5 psf.
Maximum wire hanger load = 60#.
Where suspension or hanger wires are required by others, verify and coordinate
locations, patterns, spacings, etc. with the appropriate trade.  Drill or punch
holes at bottom of deck flutes of sufficient size to pass support wires.  Wire
supports shall be looped and secured with a minimum of three (3) tight turns
around a minimum 1-1/2" x 12" long furring channel or No. 3 x 12" long
reinforcing bar centered above the hole and laid in the deck flutes.

1.
2.

3.

4.

5.

6.

7.

8.

9.

DESIGN CRITERIA - DESIGN #1
100SN002-1

Codes and Standards
   - 2005 Joint Memphis/Shelby County
     Building Code w/ 2007 Amendments
     (References 2003 International
     Building Code (IBC) w/ alternate
     compliance to 1999 Standard Building
     Code (SBC))
   - ASCE 7-05 (Lateral design only)
   - ACI 318-08
   - AISC 360-05

Vertical loads

Soils Values
    Allowable soils pressure

DL    -       psf
DL + LL     1500     psf
DL + LL + Seismic   2000    psf

    Footing
      Minimum depth =   24 embed"
      Minimum width =    12" (strip)

       24" (pad)

     Roof Live Load =  20  psf
      Live loads are reduced where
      permitted by code.

Lateral loads
Wind:
Basic Wind Speed =   90   mph
Exposure Category   C
Iw =  1.0 ; GCpi =   +/- 0.18

3.

1.

2.

4.

1)
2)
3)

DESIGN CRITERIA - DESIGN #2
100SN002-1

Codes and Standards

Lateral loads
Seismic:
Soil Profile  S3    S =   1.5
Aa =  0.157  ;  Av =   0.188
R =  4.5 (E/W), 5.5 (N/S)  ; I =  1.0 ;
Cd =  4.0 ;  Cs =   0.087 (E/W), 0.071 (N/S)
Group =   Group I  ;
Seismic Performance Category:  C
Seismic Base Shear =      155     kips (E/W dir.)
(primary LFRS)     =      125     kips (N/S dir.)
Seismic Force Resisting System:
Reinforced concrete shearwalls

Wind:
Basic Wind Speed =   70   mph
Exposure Category   C
Iw =  1.0

1.

4.

   - 2005 Joint Memphis/Shelby County
     Building Code w/ 2007 Amendments
     (References 2003 International
     Building Code (IBC) w/ alternate
     compliance to 1999 Standard Building
     Code (SBC))
   - ACI 318-95
   - AISC LRFD-93
Vertical loads

Soils Values
    Allowable soils pressure

DL    -       psf
DL + LL     1500     psf
DL + LL + Seismic   2000    psf

    Footing
      Minimum depth =   24 embed"
      Minimum width =    12" (strip)

       24" (pad)

     Roof Live Load =  20  psf
      Live loads are reduced where
      permitted by code.

3.

2.

1)
2)
3)

DESIGN CRITERIA - DESIGN #3
100SN002-1

Codes and Standards
     2009 International Building Code (IBC)
     ASCE 7-10 (Seismic)
     ASCE 7-05 (Wind)
     ACI 318-08
     AISC 360-05
Vertical loads

Soils Values
    Allowable soils pressure

DL    -       psf
DL + LL     1500     psf
DL + LL + Seismic   2000    psf

    Footing
      Minimum depth =   24 embed"
      Minimum width =    12" (strip)

       24" (pad)

     Roof Live Load =  20  psf
      Live loads are reduced where
      permitted by code.

Lateral loads
Seismic:
Site Class  D    Cs =  0.165 (E/W), 0.132 (N/S)
Ss =  0.855 ;  Sds =  0.66
S1 =  0.301  ; Sd1 =  0.361
R =  4 (E/W), 5 (N/S)  ; I =  1.0 ; Ip =  -
Ωo =  2.5  ; Cd =  4.0
Occupancy Category:   II
Seismic Design Category:  D
Seismic Base Shear =      300     kips (E/W dir.)
(primary LFRS)    =      240     kips (N/S dir.)
Seismic Force Resisting System:
Brng Intermediate Conc Shearwalls
Analysis Procedure: Eq. Lat'l Force

Wind:
Basic Wind Speed =   90   mph
Exposure Category   C
Iw =  1.0 ; GCpi =   +/- 0.18

3.

1.

2.

4.

1)
2)
3)
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STRUCTURAL STEEL
500SN001-1

Fabrication, erection and materials shall conform with the AISC Specification for
Structural Steel Buildings, the AISC Seismic Provisions for Structural Steel
Buildings, and the International Building Code, latest editions.
Structural Steel wide flange shapes shall conform with ASTM A992.  All other
Structural Steel rolled shapes (channels, angles, etc) and plates shall conform
with ASTM A36, uno.
Steel Pipe shall conform to ASTM A53, Types E or S, Grade B.
All Hollow Structural Sections (HSS) shall conform to ASTM A500, Grade B.
All structural steel shall receive a minimum of one shop coat of red primer paint.
Do not paint areas to be field welded, fireproofed, galvanized,  to receive
slip-critical high strength bolts, or to be embedded in concrete.  Provide
additional painting as noted in the specifications.
All structural steel shall be erected plumb and true to line.  Temporary bracing
shall be installed and shall be left in place until other means are provided to
adequately brace the structure.  Contractor responsible for reviewing all base
plate and support conditions during erection and bracing as required.  See AISC
and OSHA requirements.
Place non-shrink grout under all base plates before adding vertical load.
Structural steel below grade shall have 3 inches minimum of concrete cover.
Bolted connections shall consist of unfinished bolts conforming to ASTM A307
unless noted otherwise.  Where high strength bolts are indicated, bolts
conforming to ASTM A325 or ASTM A490 as needed shall be provided.
Anchor rods cast in concrete or masonry shall be headed bolts with cut
thread, full diameter body style conforming to ASTM F1554 gr. 36, 55 (weldable
per S1 Supplementary Requirements), or 105 as indicated on drawings. All bolted
connections and base plates shall have standard cut washers unless noted
otherwise.  Washers for base plates shall conform to ASTM F844 unless noted
otherwise, and shall be placed at top and bottom of plate.

"Slip-critical" bolted connections:

Provide 1/2" diameter stitch bolts and ring fills, spaced at not more than
2'-0" on center for all double angle members.
At wood to steel parallel contact, bolt with 1/2" diameter bolts at maximum
24"cc.
Holes for unfinished bolts shall be of the same nominal diameter of the bolt
plus 1/16".  Use standard AISC gage and pitch for bolts except as noted
otherwise.
Welding shall be done by the electric arc process in accordance with American
Welding Society Standards, using only certified welders.  All groove welds shall
have complete penetration unless noted otherwise.  All exposed welds shall be
ground smooth.  All electrodes for welding shall comply with AWS code, E70
series minimum.
Weld lengths called for on plans are the net effective lengths required.
Minimum fillet welds:  3/16" @ t < 1/2"

   1/4"  @ t < 3/4"
5/16" @ t > 3/4"

Welding Procedure Specifications (WPS) for shop and field prequalified weld joints
and weld joints qualified by test shall be prepared for review prior to fabrication.
All welding procedure items such as base metals, welding processes, filler metals
and joint details that meet the requirements of AWS D1.1 Section 5.1 shall be
considered as prequalified.  Any change or substitution that is beyond the range
or tolerance or requirements for prequalification shall be qualified by test per
AWS D1.1 Section 5 part B.  Qualification testing is required when the depth of
a partial penetration or complete penetration weld is 2" or greater.
For nondestructive testing of welded connections excluding primary members of
moment resisting frames:

1.   Base metal thicker than 1 inch when subject to through thickness weld
     shrinkage strains.
2.   All complete joint penetration groove or butt welds.
3.   All partial joint penetration groove welds when used in column splices.

1.

2.

3.
4.
5.

6.

7.
8.
9.

10.

11.

12.

13.

14.

15.
16.

17.

18.

The special inspector must be present during installation and tightening
operation of "slip-critical" connections.

Welded connections shall be tested by nondestructive methods for
compliance with AISC  J2, and job specifications.  Ultrasonic Testing shall
be in accordance with AWS D1.1, ASTM E164 and ASME Section V.
Radiography shall be in accordance with AWS D1.1, ASTM E94 and E99,
and ASME Section V. This testing shall be part of the special inspection
requirements of IBC Section 1704.3 performed by an approved independent
testing laboratory as follows:

Any material discontinuities shall be accepted or rejected on the basis of
defect rating in accordance with the (larger reflector) criteria of AISC J2.

a)

b)

b)

a) "Slip-critical" connections (A325SC design values with special inspection)
are required at all braced frame connections, at all connections along
chord lines and drag lines (as noted on plans), and uno, at all bolts in
oversized or slotted holes.

COLD FORMED METAL FRAMING
540SN001-1

Galvanized sheet steel shall conform to ASTM A653, structural quality, with a
minimum yield strength of 33 ksi for 43 mils (18 ga) and thinner and ASTM A653,
structural quality, with a minimum yield strength of 50 ksi for 54 mils (16 ga) and
thicker.  Hot-rolled carbon sheet and strip steel used in the fabrication of cold-formed
members shall conform to ASTM A1011 with a rust inhibitive coating.
Metal studs and joists shall be of size and thickness shown on drawings with the
minimum effective section properties shown in the table(s).
Minimum thickness shown in table for the thickness specified represents 95% of
design thickness per 2007 AISI-NAS w/ 2004 supplement.
Metal framing shall be per ICC-ES No. 4943P.  Contractor shall be responsible
for obtaining agency approval for any substitutions.
Welding shall be in accordance with AWS D1.3 "Structural Welding Code-Sheet
Steel".  Welders shall be AWS certified.  Welding Rods: E60XX series.  All field
welding shall have special inspection.
Typical metal track shall be same gauge as studs which it supports, unpunched, with
a flange width of 1 1/4 inches and a depth equal to the nominal stud plus 2 times
the track thickness plus the radius.  Nested tracks shall be fabricated to fill the
outside of a typical metal track.  Deep leg tracks shall have a minimum flange width
of 2 inches.  Use slotted slip tracks where specified.  See sections and typical
metal stud details.
Metal studs shall not have punch-outs closer than 10" from the end of the stud or
at intermediate lateral bearing points of studs.

1.

2.

3.

4.

5.

6.

7.

Gauge/Mil

Min Thickness

Depth "D"

2 1/2"

3 5/8"

4"

6"

8"

0.235

SxIx

0.0329 0.0428 0.0538 0.0677

20/33 18/43 16/54 14/68

1 5/8" typ

"D
"

1/
2
" 
ty
p

S studs & joists

0.180 0.302 0.240 0.370 0.288 0.450 0.357

0.551 0.292 0.710 0.389 0.873 0.468 1.069 0.584

0.6661.3460.5331.0980.4430.8920.3320.692

1.1643.5250.9272.8600.7672.3160.5771.793

1.7577.0891.3975.7361.1584.6330.7573.582

Ix Sx Ix Sx Ix Sx

Designation S162-33 S162-43 S162-54 S162-68

For complete section designations in accordance with SSMA standards, add member
depth to front of indicated designation. Example: For 3 5/8" member with gauge/mil of
18/43, the full designation is 362S162-43.

Section properties shown are effective properties conforming to AISI A7.2 per SSMA standards
for material strength noted below.

Provide 33 ksi min material for 18/43 & listed sections, provide 50 ksi material for 16/54
& heavier sections.

1.

2.

3.

- - - - 15.730 2.024 19.518 2.953

- - 8.025 1.414 9.950 1.712 12.325 2.465

12"

10"

COLD FORMED METAL FRAMING SECTION PROPERTIES - SSMA C STUDS & JOISTS - S162 SECTIONS
2,3

540SN002-1

 1.  All steel joists, joist girders, accessories and connections shall comply with latest edition

     shall comply with American Welding Society standards. All welding shall be performed
     by qualified certified welders.

 6.  See Roof Framing Plans, Mechanical Plans, etc for locations and weights of supported
     equipment. General Contractor shall coordinate the weight and location of all

 7.  Bridging, welding and all accessories req'd to connect steel joists and girders shall
     be furnished by the Steel Joist Mfr. Add'l bridging req'd @ uplift condition shall be
     designed & provided by Steel Joist Mfr. Bridging shall not attach to wood panelized

 8.  Provide truss panel point to align with columns and blocking beams as shown on plans
     and sections.

     Coordinate equipment loads with the mechanical contractor prior to fabrication.

     supported equipment and supply this information to the steel joist manufacturer for the

     truss chords for bending between panel points or provide supplemental struts as in

     design of the trusses. Provide web members as required to support point loads, design

 2.  In accordance with IBC 2206.3, the steel joist manufacturer shall submit design
     calculations bearing the seal and signature of a registered California Civil Engineer.

     criteria provided in the approved construction documents and has been based on configurations
     details, spacing, etc.... as shown in the steel joist manufacturers steel joist placement plans.
 3.  In accordance with IBC 2206.5 & 1704.2.2, at the completion of fabrication, the steel joist
     manufacturer shall submit a certificate of compliance stating that the work was performed
     in accordance with the approved construction documents and with SJI standard specifications.
 4.  Maximum un-factored live load deflections shall not exceed L/360 for floors and roof
     members supporting plaster or L/240 for other roof members. Maximum un-factored
     total load deflection shall not exceed L/180. Calculated member deflections shall not be

 5.  Camber all roof joists as indicated in SJI code of standard practice. Camber all floor
     joists as required to achieve a flat floor. Minimum floor joist camber should equal 100%
     of the un-factored non-composite dead load.

     steel joist design.
10. Fire sprinkler shop drawings shall be submitted & reviewed prior to commencing
     conflicts with Structural, Architectural & MEP elements.
 9.  Location of all erection aids req'd by Steel Joist Mfr shall be coordinated to avoid

     of IBC & ASCE 7 & Steel Joist Institute standards except that the field welding

     roof framing.

     Design calculations shall include a statement noting that the joist design complies with all

11. For steel joist and joist girder loading information see Steel Joist & Joist Girder Loading

STEEL JOIST AND JOIST GIRDER DESIGN CRITERIA
560SN001-1

1

S1.2

     reduced by camber.

     Diagram Notes.

     The maximum demand/capacity ratio for all design calculations shall be 1.00.

LOADING SCHEDULE

STEEL JOIST AND JOIST GIRDER LOADING DIAGRAM NOTES:

Typical Joist Girder Loading Diagram

see plan for total
number of steel joists
to be supported by
joist girder

bSPP

extend bottom chord
to support where
indicated on dwgs

2
 1
/2
" 
@
 K
 s
e
ri
e
s

Wind  Uplift Loads

extend bott.
chord to support
as req'd to
attach bott
chord loadsb

e
a
ri
n
g
 s
e
a
t

d
e
p
th

PHT HTP

W   ,WD L

wuW

PHTHTP

Dead & Live Loads

d
e
p
th

b
e
a
ri
n
g
 s
e
a
t

7
 1
/2
"

STEEL JOIST
LOADING

RJ-1

TYPE

Point Loads

P
D

P
L

P
bSP

W
wu D

W

point loads @ panel points from
steel joist reactions. See table below

Notes:

see
notes

see
plans

3.  The joists specified on plan are based on option #1 approach as noted in the SJI code
    of standard practice, section 6.  Per section 6 "Joist manufacturer shall design joists
    for additional loads as shown".  See plan and loading diagrams for additional loading
    conditions.  The additional loads may require the use of joists that have greater capacity
    than the typical joist shown on the plans and/or additional joists may be required to
    accommodate the additional loads.

1.  Steel joist design shall be based on Allowable Stress Design (ASD) & shall utilize the appropriate
    load combinations provided in ASCE 7 chapter 2. Increases in allowable stress based on
    duration of loading shall not be used. Where steel joists are required to resist seismic forces,

2.  All loads are un-factored u.n.o. All seismic loads are  E (not E/1.4) level.  All seismic drag

4.  Uniform Loads:
    All top chord uniform loads shall be assumed to occur along the full length of the truss
    u.n.o. Snow drift loads shall be considered where shown.
    Bottom chord uniform loads shall be considered to occur along the full length of the truss.
    Bottom chords shall extend to support where necessary to attach suspended elements.
5.  Point Loads:
    Point load locations shown are approximate. Coordinate final locations with Architectural, Mechanical
    Plumbing and Electrical. In lieu of determining precise locations of point loads at steel joists, the

P         = bottom chord point load at sprinklers. Vertical load at fire sprinklers supports shallbSP

P  = top chord point live load (k)L

P   = top chord point dead load (k)D

include weight of water filled pipe plus 250#. P          may occur at any location
along bott chord & may not occur at a panel point. General Contractor shall
coordinate the weight & location of all sprinkler loads and supply this information
to steel joist mfr prior to commencing steel joist design. Sprinkler live load need

W      = top chord distributed wind load (plf)wu

DW     = top chord distributed dead load(plf)

of ASCE 7  12.4.3.2.

P     = horizontal top chord axial force (consider both tension & compression) from wind
or seismic force. Where noted as seismic drag load, consider add'l load combinations

HT

    bracing loads in the load combinations. Where the design of non-structural component support
6.  Where non-structural component bracing attaches to steel joists, manufacturer shall include

8.  Joist designations shown on framing plans correspond to the following:

Steel Joist Example

26K (RJ-1) indicates 26" deep 'K' series roof joist with loading type RJ-1 as shown in
loading schedule. Final steel joist section number (e.g. 26K10)
to be determined by steel joist mfr.

joist reactions. Steel joist spacing and number of joists supported by joist
loading schedule. Load at each panel point is determined from steel
indicates 36" deep roof joist girder with loading type RJG-1 as shown in40G (RJG-1)

Steel Joist Girder Example

girder shall be as shown on plans.

   loads are  Emh (i.e. Ω E)

not be concurrent with any other live loads.

    the additional load combinations of ASCE 7  12.4.2.3 and 12.4.3.2 shall also apply.

2. Point Load Symbols:

bSP

    manufacturer may consider point loads as "Adload" with the joist design based on worst case
    possible locations of point loads. Joist manufacturer shall design top and bottom chords
    to support point loads not occurring at panel points or shall provide supplemental struts as in

7.  For design requirements see Steel Joist and Joist Girder Design Criteria

Typical Steel Joist
Loading Diagrams

1

S1.2

Typical Steel Joist Girder
Loading Diagrams

see plan

see plan

P      = top chord wind uplift where occurs, see Steel Joist Loading Diagram  for required loadWU

HT
P

L
W

1. The loads shown do not include self weight of the girders

    & bracing has been deferred, General Contractor shall provide hanger & bracing loads, locations
    & attachment details to steel joist manufacturer for inclusion in steel joist design.

PHTPHT

Net uplift to be determined from ASCE 7  2.4.1
as follows: net uplift = 0.6D - W
Where D is to be taken as 95% of dead
loads shown below

combinations.

560SN002-1

RG-1

- -

4.5 3.3

107 124

- -

LW     = top chord distributed live load(plf)

118 (89)

-

P
wu

4.8 (3.6)

-

P     = top chord point wind load, upwards (k) - Design #1 and #3 shown, Design #2  in parenthesiswu

Detail

Note: OWJ mfr to verify size and connection of L support as shown above can
be accomodated without compromising the structural integrity of the joist as
designed by the mfr. If detail shown is not acceptable, OWJ mfr is to provide
alternate detail.

OWJ or OWG joist

Where joist top or bott chord is not
capable of supporting concentrated
loads, provide L2x2x3/16" min ea side
of joist to extend from location of
concentrated load to nearest panel
point on opposite chord as shown.
(see note)

Concentrated
Load

1000# max

Concentrated
Load

1000# max

3/16 1 1/2"

3/16 1 1/2"
typ

560SD040
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310SD001-12

 1/2" joint

Slab Control Joint (SJ) Expansion Joint (EJ)Construction Joint (CJ)

expansion
joint material
per Arch'l

#4 dowels x 3'-0"
@ 18"cc, cntr on
joint

    first pour second pour

t/
4 1"

 1/8" semirigid
sealant

't
'

Note:
1. Construction joints and control joints shall divide slab into areas not exceeding 225 sq ft without reentrant

corners and with length to width ratios not exceeding 1 1/2 to 1. Joint spacing shall not exceed 15 feet in either
direction.

2. Contractor shall submit layout plan showing proposed control and construction joint locations to Architect &
Structural Engineer for review & approval.

3. Semirigid sealant to be Euclid Euco #700 or equal.

 3/8" radius
tooled edges
(verify w/ Arch'l
if sealant req'd)

 3/8" radius
tooled edges

thicken slab 2"
at joint typ

 1/8" saw
cut

 3/8" sealant over
 5/8" packing material

Slab On Grade Joints

At contractor's option,
slab reinforcing may run
through joint a min of
24" in lieu of dowels

provide 1/2"Øx18"
smooth dowels @
18"cc at entries &
ADA path

see plan for
subgrade, typ

SJ or CJ

column
per plan

optional
sonotube
blockout

slab
blockout

see

CJ,

omit dowels

310SD002-12

Slab Blockout

see 1

S1.3

1

S1.3

-

-

Note:
1. Slab blockout shall not extend beyond footing.
2. At exposed concrete conditions, coordinate

blockout shape and size w/ Arch'l dwgs.

dowel to
match slab
reinf

extend typ slab
reinf at edge of
slab into blockout

column per plan

slab blockout

Edge Condition

dowel to match
slab reinf

extend typ slab reinf at
edge into blockout

column
per plan

slab
blockout

Corner Condition

m
in

6
"

min

6"

-

- -

-

Interior Condition

Double Layer Bars

Single Layer Bars

corner bars may be used
in lieu of single bend

lap
std 90° hook

std hk
90°

typ at splice

See concrete notes
for addl requirements

lap

lap

s
td
 9
0
° 
h
o
o
k

lap

la
p

std 90° hook std 90° hook

s
td
 9
0
° 
h
o
o
k

std 90° hook

Note: Provide std hook at ends of all
interior rebar - typical

Note:

200SD011-32

Corner Reinforcing at
Concrete Ftgs

std hk
90°

2'-0"

9"
min

2'-0"
min

D

D
/3

D
/3

D
/3

3
"
m
in

6
"

m
in 2
'-
0
" 
m
a
x

a
s
 d
ir
e
c
te
d
 b
y

S
o
ils
 E
n
g
in
e
e
r

9
"

pipe

caulk where
necessary

lean-mix
conc fill

all horiz pipes to clear
sleeve by 1'' all around.
wrap risers w/bldg paper
as req'd to prevent bond

utility pipes to be
located in middle
1/3 of ftg

min trench

no digging for
trench parallel
to footing below
these lines

roughen to
1/4'' amplitude
as necessary

see note
@ right

@ right
see note

multiple utility pipes
where occur, shown
dashed.  See notes.

utility pipe riser
in ftg, where occurs,
see note below

N
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te
p
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to
 m
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in
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e
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n

m
id
d
le
 1
/3
 o
f 
to
ta
l

d
e
p
th
 o
f 
fo
o
ti
n
g

acceptance of the Soils Engineer.

if spaced as noted above.

center with a minimum of 3" of concrete between.

original footing depth.

require lean-mix concrete encasement subject to
than 2'-0" below bottom of footings do not

9. Utility pipes perpendicular to footings and more

above shall be reviewed on a case-by-case basis.
10. Conditions not conforming to the parameters noted

1. Reinforcing shall not be interrupted, cut or
displaced by placement of utility pipe.

the footing width. Multiple risers may occur

8. Utility pipes risers may occur in continuous wall
footings provided they are no larger than (footing
width/6) and occur w/in the middle 1/2 of

spaced a minimum of 4 pipe/conduit  diameters on
installed as shown above, provided they are

7. Multiple utility pipes (two or more) may be

6. Utility pipes are not allowed parallel in footing.

or within 2 to 1 bearing zone around spread footing.

  pipe w/ 1" Styrofoam insulation in lieu of sleeve.
5. If pipe is in place prior to casting concrete, wrap

4. No pipes shall be placed below spread ftgs

3. Step ftg if pipe occurs in lower third of

2. Lean mix concrete fill to be placed before
    ftg is cast (mono-pour ftg conc optional).
    Make same width as ftg and full width of
    pipe trench.

Notes:

200SD003-32

Concrete Footings at
Utility Pipes

sleeve

2
1

End Hooks & Bends

Ties & Stirrups

90° 45°

180°

135°
D

D

   4d

2 1/2" min

12
d

d

90°

6
d

3"
m
in

D
D

D
D

6
d
 f
o
r 
#
5
 a
n
d
 s
m
a
lle
r

12
d
 f
o
r 
#
6
, 
7
, 
a
n
d
 8

Minimum Bend Diameter
D=6d for #3 thru #8
D=8d for #9 thru #11
D=10d for #14 thru #18

Note:  All hooks shall be 90° or 180° standard hooks
 unless otherwise shown or noted.

300SD001-12

Standard Rebar
Hooks and Bends

Minimum Bend Diameter
D=4d for #3 thru #5
D=6d for #6 thru #8

d

Plan View

w
id
th

s
tu
d

conc
curb per

shaped 2x3 redwood
nailers @ 16''cc, typ as
reqd

310SD009-12

Nailers In Concrete Curb

7

S1.3

#4 cont t&b

#3 @ 18"cc
std hk

v
a
ri
e
s

optional CJ,
roughen to
1/4'' amplitude

v
a
ri
e
s

s
e
e
 A
rc
h
'l

(8
" 
m
a
x
)

310SD006-12

Curb at Slab on Grade

.

see plan for
subgrade

see Arch'l
(6" uno,
8" max)

slab on grade
per plan

#4 @ 18"cc

18"

18"

optional CJ
roughen to
1/4" amplitude

310SD003-12

Step In Slab

2" clr

conc slab on
grade per plan

see plan for
subgrade

8"

m
a
x

8
"

4
" 
m
in

#4 cont

th
ic
k
e
n
e
d

e
d
g
e

rebar

rebar

steel  I per
details,
2/3d min, typ

Notes:

1. Reinforcing to be welded, except ASTM A706, shall conform to
the material property requirements of ANSI/AWS D1.4, newest
edition.

2. All preheating and welding shall be done in accordance with
ANSI/AWS D1.4, newest edition.

3. All welding shall be continuously inspected by a qualified laboratory.

d

e

e

e = min throat = .2d min

e

 1/8"
min

300SD002-32

Rebar Welding

6d

see at
left for
size
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1st pour 2nd pour

  lap
typ uno

2x6 bev key
full width at
12'' max vertical
spacing & 6" edge
distance

typ longit
reinf

vert reinf
where occurs

2"

fo
o

ti
n
g

s
te

m
w

a
ll

c
u

rb
w

h
e

re
o

c
c

u
rs

2"

Option: Use metal K-lath
in lieu of keys for full depth
of foundation at unexposed
foundations only.

add tie or
vertical ea
side of joint

ty
p

1"

200SD012-24

Typical Foundation

Construction Joint

housekeeping pad
as req'd, see Mech'l/
Elec'l drawings for
location and extent

#4 @ 18"cc typ
at perimeter

conc slab on
grade per plan

#4 @ 12"cc EW
@ mid-depth
of pad

4 equip
attachment

#4 cont
typ

optional CJ,
roughen to  1/4''
 amplitude

typical slab
reinforcing

310SD005-16

Housekeeping Pad

at Slab on Grade

18"

18"

see plan for
subgrade

typ
2" clr

see Mech'l/ Elec'l
drawings for
equip attachment

add'l dowels when width
of pad exceeds 10'

(4
" 

ty
p

, 
6

" 
m

a
x

)

p
e

r 
M

e
c

h
'l
/ 

E
le

c
'l

(6" min)
14 bolt dia

coord w/ equip layout

mtl studs
see sections < beam per plan

Plan @ Jamb Studs

Fixed Condition
provide 4-#10 SMS
and locate as in
@ left

Slip Condition
provide 4-#10 SMS
w/ min 3/8"Ø washers
in 3/16"x2 1/2" vert
slotted holes mid-
depth. Install snug
tight only.  Locate
as in @ left.

bent A deck closure
per

6"x14 ga unpunched mtl stud outrigger.
At fixed cond, provide @ ea wall stud.
At slip cond, provide @ 48"cc & add
strongback as noted above.

4 <FS 3'-0" max
slip

1'-6" max
fixed

jamb studs
J2, J3 or J4

outrigger stud
@ both sides
of jamb studs

At slip cond, provide cont 3 5/8"
x 18ga strongback w/ 3-#10 SMS
to ea outrigger.  Splice @ outrigger
only.  See above for stud attach

strongback connection
@ intermediate studs

L4x2x16ga LLV w/ 3-#10
SMS to strongback &
2-#10 SMS w/  3/8"ø washers
in center of 3/16"x1 1/2" vert
slotted holes in vert L leg.
Install snug tight only.

< bm

strongback as in below

mtl stud

'd
'

7

S1.03

Detail
541SD003-12

1"
1"

1/2"

L4x2x16ga x 0'-3"
LLV @ strongback
splice where occurs
w/ 3-#10 to outrigger

1/8

typ @
flanges

1/8 3

8
" 

m
a

x

d
/2

 t
y
p

1/2"

3/4"

3/4"

3
/4

"
3

/4
"

max

1/2"

1"

1"

-

-
1/

2
"

1"
ty

p
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S
S
6
X
6
X
1/
4

ty
p
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no

-1
' -
 0
"

to
f 
ty
p

6'-0" x 6'-0" x 1'-6" ftg
w/ 6-#5 bott bars EW

6" conc tilt-up wall panel typ.
See elevations for add'l info.

-1
' -
 0
"

to
f 
ty
p

2'-6" wide x 1'-9" deep cont ftg
w/ 3-#5 cont bott bars, typ

5" unreinforced conc
slab on grade over 4"
gravel o/ vapor
retarder
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s
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1 1/2" x 20ga type        mtl
deck per
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S5.1

3

S5.1

3

S5.1

2

S5.2

typ

3

S5.2

typ

1

S5.2

typ @ girders

C

S5.1

L
6
X
6
X
5
/1
6

L
6
X
6
X
5
/1
6

4
' 
- 
0
"

3
 Í

4
' 
- 
0
"

3
 Í

4
' 
- 
0
"
3
 Í

Í4x5.4 @ 8'-0"cc per

Í4x5.4 @ 8'-0"cc per

Í4x5.4 @ 8'-0"cc
per

A

typ

OWJ to ledger per
4

S5.2
typ

4
' 
- 
0
"
3
 Í

1

S5.2

sim, typ o/
length of WF (16" of weld

ea side @ ea end)

HSS3x2x1/4" flat @ WF
to L ledger typ ea
end (weld ea side)
per

4

S5.2

HSS2x2 o/ OWG @
ledger splice @ col
per             sim, typ

4

S5.2

weld HSS2x2 to
ea L ledger &
OWG per

4

S5.2

5

S5.2

5

S5.2

5

S5.2

4
' 
- 
0
"

4
' 
- 
0
"

4
' 
- 
0
"

4
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- 
0
"

A

S4.2

Design #1 
- 1.1k axial

Design #2
 - 0.9k (1.0

E), 1.2k (1.0
W) axial

Design #3
 - 3.6k ax

ial

Design #1 
- 2.1k axial

Design #2
 - 1.8k (1.0E

), 2.3k (1.0W
) axial

Design #3
 - 7.1k axia

l

Design #1 
- 1.1k axial

Design #2
 - 0.9k (1.0

E), 1.2k (1.0
W) axial

Design #3
 - 3.6k ax

ial

Design #1 
- 2.1k axial

Design #2
 - 1.8k (1.0E

), 2.3k (1.0W
) axial

Design #3
 - 7.1k axia

l

40G 6N 7.8k (RJG-1)40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1)

40G 6N 7.8k (RJG-1)40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1)

40G 6N 7.8k (RJG-1)40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1) 40G 6N 7.8k (RJG-1)

axial load on OWGs btwn  A-B & F-G:
Design #1 - 12.6k
Design #2 - 10.9k (1.0E), 13.4k (1.0W)
Design #3 - 42.5k

typical OWG axial loads:
Design #1 - 6.3k
Design #2 - 5.5k (1.0E), 6.7k (1.0W)
Design #3 - 21.3k

Í10x15.3 @ 8'-0"cc & o/ HSS cols,
see section for attachment

add'l +/- 2.5k (1.0W) point
load on OWJ @ ea Í

add'l +/- 2.5k (1.0W) point
load on OWJ @ ea Í
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panel
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panel
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panel
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panel
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panel joint
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40' - 0" 40' - 0" 40' - 0" 40' - 0" 40' - 0" 40' - 0"

toc

+29'-0"

tos

+21'-10 1/4"

See Architectural drawings for all panel finishes, chamfers, joint sealants
and surface treatments.
All panels are 6" total thickness.  No reveals permitted in panels.

General Contractor shall provide adequate temporary shoring and bracing of tilt-up
concrete wall panels until all diaphragms (roofs & floors) are permanently connected.

Contractor shall submit shop drawings to show panel size, openings and reveals.
Contractor shall be responsible for adequacy of panel for lifting stresses.
Additional reinforcing or strong backs shall be designed and provided by
Contractor.

All panel elevations are viewed from the inside of the building typical, uno

Structural concrete for all tilt-up panels shall test 4000 psi minimum
at 28 days.

                Indicates panel identification mark with panel # and panel type.
   For reinforcing info at each panel type, see sheet S4.3

See                 for slab condition at openings.

TILT-UP CONCRETE PANELS
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0' - 0"
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panel
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panel

39' - 11 5/8"

panel

39' - 11 1/4"

panel

39' - 11 5/8"

7

B
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B
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A

10

A

3/8"
panel joint

3/8"

toc
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panel

29' - 11 5/8"

panel

29' - 11 5/8" 20' - 0" 20' - 0"

panel

29' - 11 5/8"

40' - 0" 40' - 0" 40' - 0" 40' - 0"

3/8"
panel joint

3/8"

toc
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panel

29' - 11 5/8"
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S4.2

A

t.o. parapet

+29'-0"

tos

varies

t.o. curtainwall

+18'-0"

6
" 
m
a
x

mtl deck o/ OWJ
per plan

3 5/8"x18ga brace
@ 32"cc w/ 5-#10 SMS
ea contact

6"x18ga stud btwn Í's, conn to
Í w/ L3x3x18gax0'-5" w/ 6-#10
SMS to stud & 6 shot pins to Í

L3x3x18gax0'-5" w/
5-#10 SMS ea leg

6"x18ga studs @ 16"cc

6"x18ga top track w/
#10 SMS ea side, ea stud

6"x18ga sill track w/
#10 SMS ea side, ea
stud

3

S1.4

fixed

1

S5.2

curtainwall btwn
tilt panels

WF per plan

-
2'-0"

18ga closure 7 cont
w/ 2-#10 SMS @ 12"cc
to deck & #10 SMS
to ea stud

1/4" shear tab, extend 8" onto
WF, cope as req'd - conn to Í
w/ 2-7/8"Ø A325-N bolts, conn
to WF w/ 1/4" fillet ea side

bent 76x4x1/2"x0'-6"
w/ 1/4" fillet ea side to
OWJ top chord & Í

Í per plan w/
PW @ 12"cc
to deck

L3x3x1/4" @ ea Í, extend to 1" clr of top
& end of Í - conn w/ 2" of 1/4" fillet ea side,
@ ends of L

74x4x1/4" @ L's, 1/4" fillet
ea side to WF
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0' - 0"

toc

2 5

5

2

7

7

6

5

6

1

t.o.c.

see plan

tos

see plan

0' - 0"

toc

2 5

5

2

7
7

6

3
typ

6

1

t.o.c.

see plan

tos

see plan

5

7 7 7 7

5

5
typ

4
typ

9

8 8 8

1010
10

10

1 Design #1 & #3 - #5 cont @ 16"cc vert (centered)
Design #2 - #5 @ 18"cc vert (centered)

All designs - #4 cont @ 16"cc horiz

2 #4 corner bar centered

3 #5 hairpin centered

4 #4 x 4'-0" diagonal centered

5 2 - #5 cont horiz w/ std hooks @ ends,
no hooks req'd @ t&b of panels

6 panel base conn per

7 2 - #5 jamb bars full height

4

S4.4

24"

24"
6
0
°48"

48"

Panel Reinforcing Elevation Key Notes

9 10-#5 verts eq spaced between
jamb bars @ panel #7

8-#5 verts eq spaced between
jamb bars @ panel #8

8 4 - #4 dowels into closure pour per
eq spaced o/ width of panel leg

1

S4.4

10 Design #2 - add one #5 full height
vert bar in addition to typical
reinforcing, located 9" from edge of
opening
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s
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la
n

t.o.slab

t.o. ftg

#4 cont cntrd

322SD003-24

Detail

panel bott
reinforcing per
elevs

1" shim/brng pad as
req'd for erection;
non-shrink grou full
length btwn panel
and ftg typ

clr to dowel

 
4" min/6" max

see plan (4'-0" typ uno)

closure pour

12"

12"

9"
36"

conc slab on
grade per plan

#4 dowels @ 36"cc to
engage bott reinf

cont ftg & reinf
per plan

2-#4 cont

conc panel per
elevs (reinf not
shown for clarity)

#4 dowels @ 36"cc typ

4"

panel opening

ftg, reinf & dowels
per

L2x2x1/4"embed w/
1/2"Øx3" stud bolts
@ 48"cc max typical
at all roll up doors

panel opening

322SD005-24

Detail

see plan

closure pour

conc slab on grade per plan

Slab Edge @ Roll-Up Door Typical Slab Edge @ Opening

1

S4.4

ftg, reinf & dowels
per

1

S4.4

see plan

closure pour

322SD010-12

Detail

Typical bar placement @ mid-depth of panel-plan view

e
q
.

e
q
.

vertical bars

horizontal bars conc panel

Exterior Face

Interior Face

:
 v
e
rt
s

Í6x8.2x0'-8"
w/ 2-#4 bent bars
and 2-1/2"øx6"
nelson studs

12"

2'-1"2
'-
1"

= 1/2"x2"x0'-6"
ea side

1" brng pads
as reqd
for erection

= 1/2"x8"x't'+4"
w/ 2-1/2"ø x 6"
nelson studs

non-shrink
flowable grout
full length btwn
panel and footing
typical

conc tilt-up
panel per elevs

6
"

2"

8"4"

4"2" 2" 2"

Elevation
Section

provide 3" conc
cover @ all embed ='s

't'+4"

322SD100-8

Detail

-

typ per

1/4 6

side = to
Í & embed

=

PJ where occurs
see plan

't'

panel

: embed & studs
= : panel

9

S1.3

inside f.o. perp.
panel @ corners
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Base Plate Schedule

510SD001-1

    less,  5/16" at base plates greater than  3/4".
1.  Weld 'w' shall be  1/4" at base plates  3/4" and
Notes:

14" 9" 4 1/2" 9 1/2"

'e'

7"

7 1/2"

8"

8 1/2"

10 1/2"

11 1/2"

'd'

2"

2 1/2"

3"

3 1/2"

5 1/2"

6 1/2"13"

11"

7"

5 1/2"

5"

3 1/2"

'c''b''a''t'

9"

10"

11"

12"

16"

18"1 1/2"

1 1/2"

1"

12x12

10x10

8x8

6x6

5x5

4x4

Base Plate Size

3x3  5/8"

 5/8"

1"

1 1/4"

7x7 1 1/4" 13" 8" 4" 9"

capacity

-

-

-

-

-

-

-

-

Column
Size

14"

9"

10"

11"

12"

16"

18"

13"

Detail
510SD002-12

1 
1/
2
"

1 1/2"1 1/2"

eq eq

e
q

e
q

column
see plans

0 over 1 1/2" flowable
non-shrink grout.
For 0 thickness 't'
see

'b
'

'a'

2-1 1/16"ø holes for

anchor rods w/ dbl
 3/4"øx1'-6" F1554 Gr 36

1 
1/
2
"

A

S5.1

A

S5.1

-

-

w
see sched

nuts and 5" proj

1 
1/
2
"

1 1/2"1 1/2"

'd' 'e'

e
q

e
q

column
see plans

0 over 1 1/2" flowable
non-shrink grout.
For 0 thickness 't'
see

'b
'

9 col

1 
1/
2
"

9
 c
o
l

 1/2"

510SD003-12

Detail

A

S5.1

A

S5.1

w
see sched

2-1 1/16"ø holes for

anchor rods w/ dbl
 3/4"øx1'-6" F1554 Gr 36

nuts and 5" proj

Detail

HSS col and base 0
above where occurs

; beam see plans
for size

stfnr 0 per
where column
occurs above only

cap 0 see schedule
for thickness 'D'

HSS col, see
plan for sizes

Note:
see detail
for addl info

2- 3/4"ø welded
thrd stud

csk hole in
flange at stud
Weld for full
bearing, typ

2- 3/4"ø HSB

1 1/2"

 1/2"

1 1/2"

'C'

'D
'

512SD024-12

4

S5.1

B

S5.1

4

S5.1

s

Detail

see schedule
for stfnr 0 't'

'B'
bm width
min

eq eq

std gage

'D
'

 1/2"
typ

512SD022-12

B

S5.1

B

S5.1

w typ

see
schedule

HSS post per plan

HSS post above
where occurs

Connection Schedule

less,  5/16" at base plates greater than  3/4" thick.
3.  Weld 's' shall be  1/4" at base plates  3/4"  thick and

Notes:

7 1/2"  1/2"3"x3"  1/4" 11" 4" 3/16"

1.  Use 0 't' for largest HSS column at connection

 5/16"

11"

9"

6"

5"

16"

15"

13"

12"

3/4"

 3/8"

 3/4"

 1/4"

10"x10"

8"x8"

4"x4"

5"x5"

Base 0

0't'
Stfnr

Size
Column
HSS

 5/8"

 3/4"

 7/8"

1"

8 1/2"

9 1/2"

12 1/2"

14 1/2"

2.  'B' indicates the minimum width.  Use the greater
width of the beam flange or the minimum indicated.

2

6"x6"  3/8"  1/4" 14" 7" 10 1/2"  3/4"

 5/16"

 3/4"11 1/2"8"15" 1/4" 1/2"7"x7"

 1/4"

 1/4"

'A' 'B' 'C' 'D'w

512SD021-1

1

Elevation

Plan

0  1/2"
web stfnr
ea side

; bm
see plan

shaped  1/2"
web stfnr
ea side

and web stfnr

9 splice

514SD001-12

Detail

miter bm &
CJP t&b
flange

9 ridge

CJP web
to web

grind flat

1/4

typ stfnr
to ;

Deck Welding Schedule

6.  Provide shoring as required at all decks per mfr recommendations.

5.  All metal deck shall have two spans minimum.

4.  See               for metal deck welding at struct steel supports.

DGB-36
Roof Deck

1 1/2"x20 ga    4     PW
per sheet

PW
@      12"  cc

3.  See                 for typical weld patterns.

2.  Metal deck shall be ASC or approved equal, of type
      and gauge shown on plans and welded as shown above.

1.  PW=  3/4" diameter ( 1/2" effective diameter) puddle weld ;
    TSW= 1 1/2" min top seam weld; DG = Delta Grip

Diaphragm
Shear
Capacity

Side
Laps

Parallel
Supports

Perpendicular
Supports

Depth &
Gauge

Deck
Type

530SD001-1

D

S5.1

6

S5.1

DG @
36" cc

667#/
'

A

Metal Deck
Weld Patterns

36"

Type DGB-36 4

Deck Type No.  3/4"ø PW
   per sheet

Profile

530SD002-1

puddle weld
to ; see

metal deck
perpendicular
to beam

; bm see
plan

; bm see
plan

puddle weld
to ; see

top seam weld
see

split mtl deck
where ; does
not occur at
low flute w/ min
1 1/2" brng

metal deck
parallel
to beam

18 ga filler 0

C

S5.1

C

S5.1

C

S5.1

C

S5.1

Detail
530SD003-12

puddle weld
to ; see

2" lap at
deck splice

1 1/2" min brng
option in lieu
of lap splice

Metal deck w/o conc
to ; beams

Note: Provide 2 rows of PW at all drag lines shown on plan
              (beams w/ special end connections      ,    ,     ,       ,    )

metal deck

Section A-A

open

Note: Applies at holes from 6" to 24" wide
in metal deck without concrete

A

A

'd' 'd'
12"
min

L1 1/2x1 1/2x3/16". Install
angle either above
deck or below deck
before cutting hole

'd'
12"
min

Detail
531SD003-12

1/8 1 1/2

typ ea
flute

-

; @ end typ diag strut
bridging @ end
bay typ

horiz bridging @ t&b chord as
indicated on plans or as req'd
by OWJ mfr. coord. location w/
General Contractor

cross bridging to
occur @ 40'-0"cc
max. Coord w/
General Contractor

bridging attach by OWJ mfr to
attach directly to top flange
do not attach to decking,
sheathing or wood frmg
where occurs

bridging clips @
conn's designed &
supplied by OWJ mfr.

floor mtl deck or
roof deck or
sheathing as
occurs

bridging attach
by OWJ mfr to
attach directly
to OWJ chord
do not attach
to decking,
sheathing or
wood frmg
where occurs

Detail
560SD002-48
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Detail
Bent 
 blkg
btwn joists

OWJ beyond

� or OWG

10ga bent 
 or HSS
blkg btwn OWJ

Note: cond @ bldg
edge w/ OWJ one
side only sim

mtl floor or roof
deck see plan

5"

PW per

C

S5.1

d
e
p
th
 t
o
 m
a
tc
h

O
W
J
 s
e
a
t 
d
e
p
th

OWJ

� or OWG

blkg btwn
OWJ

Plan

6
" 
m
a
x

.
 O
W
J

6
" 
m
a
x

.
 O
W
J

560SD001

3/16 3-12

blkg
to �

-

Detail

to
s
 @
 c
a
p
 


&
 O
W
G
 b
rg

HSS col  see plan

OWG see plan &
design criteria

stabilizer 
 by OWG
mfr do not weld to
OWG

to
s
 @
 O
W
J

to
s
 @
 O
W
G

7" 7"

cap 


1' - 2"

cap 
3/4"x10" wide x
1'-2" long

top chord of OWJ

OWJ

OWG

for weld @ joist
see

3

S5.2

joist mfr, 2 1/2" min @ K

O
W
J
 s
e
a
t 
d
e
p
th

7
 1
/2
"

brg length as req'd by

'a'

provide knife

5/16" thru HSS
col where 'a' is
greater than 1 1/2"

-

Cond w/ OWG
one side only

as in below uno

extend top chord
@ OWG beyond �
. as req'd by mfr

OWG to Column -
Roof
560SD010-12

5/16

typ @ knife 

where occurs

1/4 3

typ @
ea OWG

5/16

typ @ cap 

to HSS & knife


 where occurs

-
OWJ mfr 2 1/2" min @ K

5
" 
@
 L
H
 &
 D
L
H

to
s
 @
 O
W
J

to
s
 @
 O
W
G

Joist brg weld

Series W L

K 3/16" 1 1/2"

provide blkg @ OWG
top chord btwn joists
(not shown for clarity)
as in

OWJ see plans & design
criteria

mtl deck @ roof
see plan

1

S5.2

OWG bott chord
brcg as req'd &
provided by mfr

OWG see plans &
design criteria

Cond w/ OWJ one sided only

-

@ OWJ to bear on
both top chord L's
as req'd by OWG mfr.

as  in below
u.n.o.

max
1/2"

max
1/2"

brg length as req'd by

2
 1
/2
" 
@
 K

extend top chord

Detail
OWJ to OWG -
Roof
560SD026-12

W L

see
table

above

W L

see
table
below

L ledger
per plan

flat Í strut in
high deck
flute, see plan

PW per
C

S5.1

conc panel
per plan
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Design Drawings 

Chapter 4 

Warehouse Building Design 
Drawings 

This chapter provides the following design drawings prepared for the warehouse 
building: 

• S1.1 General Notes 

• S.1.2 General Notes 

• S.1.3 Typical Details 

• S.2.1 Foundation Plan 

• S.2.2 Roof Framing Plan 

• S.4.1 Panel Elevations 

• S.4.2 Panel Elevations  

• S.4.3 Panel Reinforcing Elevations 

• S.4.4 Panel Reinforcing Elevations 

• S.4.5 Panel Details 

• S.4.6 Braced Frame Elevations & Details 

• S.4.7 Braced Frame Details 

• S.5.1 Details 

• S.5.2 Details 

• S.5.3 Details 

 



Interpretation of Drawings & Specifications

In general, the working details will indicate dimensions, position and kind of
construction, and the specifications, qualities and methods.  Any work
indicated on the working details and not mentioned in the specifications, or
vice versa, shall be furnished as though fully set forth in both.  Work not
particularly detailed, marked or specified, shall be the same as similar parts
that are detailed, marked or specified.  If conflicts occur on drawings
and/or specifications, the most expensive materials or methods will prevail.
Should an error appear in the working details or specifications or in work
done by others affecting this work, the Contractor shall notify the Architect
at once and in writing.  If the Contractor proceeds with the work so
affected without having given such written notice and without receiving the
necessary approval, decision or instructions in writing from the Owner, then
he shall have no valid claim against the Owner, for the cost of so
proceeding and shall make good any resulting damage or defect.  No verbal
approval, decision, or instruction shall be valid or be the basis for any
claim against the Owner, its officers, employees or agents.  The foregoing
includes typical errors in the specifications or notational errors in the
working details where the interpretation is doubtful or where the error is
sufficiently apparent as to place a reasonably prudent contractor on notice
that, should he elect to proceed, he is doing so at his own risk.

Construction shall conform to all applicable codes and regulations.
Shop Drawing Note:
When not adressed by division 1 of the specifications, paper format
Structural Shop Drawings shall be submitted in the form of three copies
minimum of each sheet.
The purpose of Shop Drawings submittals by the Contractor is to
demonstrate to the Structural Engineer that he understands the design
concept by indicating which material he intends to furnish and install, and
by detailing the fabrication and installation methods he intends to use on a
stand alone set of documents.  Duplication of design documents for the
purpose of shop drawings is not acceptable.
Prior to fabrication, Shop Drawings shall be submitted for review by the
Structural Engineer.  Shop Drawing submittals shall include, but are not
necessarily limited to, structural steel, reinforcing steel, & glued laminated
beams.
Prior to submission the Contractor shall review all submittals for
conformance with the Contract Documents and shall stamp submittals as
being "Reviewed for Conformance".
Shop Drawings submittals processed by the Structural Engineer are not
Change Orders.
Any detail on the Shop Drawing that deviates from the Contract Documents
shall clearly be marked with the note "This a change".
Shop drawings or calculations submitted for review that require resubmittal
for re-review shall be billed hourly for such time to the General Contractor.
Re-review will not proceed without written approval from the General
Contractor for additional engineering review services.

Safety Note:

The contractor shall notify the Architect and Structural Engineer where a conflict
or discrepancy occurs between the Structural drawings and any other portion of
the Contract Documents or existing field conditions.  Such notification shall be
given in due time so as not to affect the construction schedule.  In case of a
conflict between Structural drawings and specifications the more restrictive
condition shall take precedence unless written approval has been given for the
least restrictive.  Contractor shall verify all dimensions with Architectural prior to
commencing any work.

Where no specific detail is shown, the construction shall be identical or similar
to that indicated for like cases of construction on this project.  Should there
be any question, contact the Architect and Structural Engineer prior to
proceeding.

When construction attaches to or is within an existing building, a complete set of drawings
of the existing building shall be kept on the job site.  Contractor to obtain
these drawings from the Owner (if they are available).
Contractor shall provide an allowance equal to 2% of the bid for structural steel,
misc. iron and reinforcing steel to be used at the discretion of the Structural
Engineer.  Unused amount to revert to the Owner upon completion of the job.
Any substitutions for structural members, hardware or details shall be reviewed
by the Architect and Structural Engineer.  Such review will be billed on a time
and materials basis to the General Contractor with no guarantee that the
substitution will be allowed.
Do not scale drawings.  Contact the Architect or Structural Engineer for any
dimensions not shown.
These drawings are not complete until reviewed and accepted by local Building
Officials and signed by the Owner and the Structural Engineer.

GENERAL NOTES
100SN001-1

It is the Contractors responsibility to comply with the pertinent sections, as
they apply to this project, of the "Construction Safety Orders" issued by the
State of California latest edition, and all OSHA requirements.

The Owner and the Structural Engineer do not accept any responsibility for
the Contractor's failure to comply with these requirements.

The Contractor shall be responsible for adequate design and construction
of all forms and shoring required. Shoring indications (location, direction,
duration, etc.) are only shown on the Structural drwgs when required to
implement the design intent of the final work product. Determination whether
shoring is required for temporary or intermediate conditions during
coonstruction is wholly the resposibility of the contractor.

For convenience, specifications have been prepared for this project and are
arranged in several sections, but such separation shall not be considered as
the limits of the work required of any separate trade.  The terms and
conditions of such limitations are wholly between the contractor and his
subcontractors.
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(e)
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Anchor Bolt
Above
Below
Bottom of Footing
Bearing
Between
Center to Center
Control Joint
Complete Joint Penetration
Clear
Concrete Masonry Unit
Construction Joint
Continuous
Contractor
Countersink
Douglas Fir
Dead Load
Ditto
Drawing
Existing
Each Face
Expansion Joint
Elevation
Edge Nailing
Edge of Slab
Equal
Each Way
Each Way Each Face
Face of Block(or Brick) or
Flat Bar
Face of Concrete or
Framing Clip(Simpson A35 uno)
Finish Floor
Face of Stud or Far Side
Fire Treated
Gauge or gage
Glued Laminated Beam
Headed Bolt
Header
High Strength Bolt
Hollow Structural Section
Height
Joist Hanger
Live Load
Long Leg Horizontal
Long Leg Vertical
Lag Screw
Light Weight
Light Weight Insulating Conc
Machine Bolt

mfr
MI
mtl
(n)
NIC
NS
nts
NW
OH
OSB
pc
PJP
PT
rwd
SC
shtg
sim
SMS
SP
stfnr
stgrd
stl
t&b
t&g
thrd
tn
to
toc
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tos
tow
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w/o
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#
sq
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Manufacturer
Malleable Iron
Metal
New
Not in Contract
Near Side
Not to Scale
Normal Weight
Opposite Hand
Oriented Strand Board
Piece
Partial Joint Penetration
Pressure Treated
Redwood
Slip Critical
Sheathing
Similar
Sheet Metal Screw
Structural Panel
Stiffener
Staggered
Steel
Top & Bottom
Tongue & Groove
Threaded
Toe Nail
Top of
Top of Concrete (slab uno)
Top of Footing or
Top of Framing
Top of Steel
Top of Wall
Unless Noted Otherwise
with
without
Work Point
Wood Screw
Welded Wire Fabric
Centerline
Plate
Wide Flange
Number or Pounds
Square
Round or Diameter
Cont Wood in Section
Wood Blocking in Section
End of Wood Piece
"member" above
"member" below
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ABBREVIATIONSABBREVIATIONSABBREVIATIONSABBREVIATIONS

STATEMENT OF STRUCTURAL SPECIAL INSPECTIONS AND TESTING
100SN004-1

Special inspections and testing shall be provided by an inspection agency,
employed by the owner, and qualified by the building official to inspect the particular
type of construction.  Tests and inspections, as required by sections 110, 1704, 1707,
and 1708 of the 2010 CBC, shall be performed during construction on the types of
work listed below:

Steel Construction
Concrete Construction
Masonry Construction-Level 1
Masonry Construction-Level 2
Wood Construction
High-Load Diaphragm
Soils
Driven Deep Foundations
Cast In-place Deep Foundations
Helical Pile Foundations

Inspections
Section 1704.3 & Table 1704.3
Section 1704.4 & Table 1704.4
Section 1704.5 & Table 1704.5.1
Section 1704.5 & Table 1704.5.3
Section 1704.6
Section 1704.6.1
Section 1704.7 & Table 1704.7
Section 1704.8 & Table 1704.8
Section 1704.9 & Table 1704.9
Section 1704.10

Testing
Section 1708.3
Section 1708.2

-
-
-
-
-
-
-
-

Inspections may be continuous or periodic as allowed by the individual material or
component inspection sections and tables of section 1704.
The special inspector shall submit inspection reports to the building official and the
design professional in responsible charge.  The reports shall indicate whether work
inspected conformed to the Construction Documents.  Any discrepancies shall be
immediately brought to the attention of the Contractor for correction.
If discrepancies are not corrected, they shall be brought to the attention of the
building official and the design professional in responsible charge.
All Special Inspection Agencies / Individuals and Shop Fabricators shall be
approved by the building official prior to commencement of work.
Testing and inspection records shall be retained until completion of construction.
The Contractor shall submit a written statement to the building official acknowledging
responsibility for construction of the main lateral-force resisting system prior to
commencement of that work as required by section 1709 of the 2010 CBC.
Special inspections for seismic and wind resistance shall be conducted for all items
listed in section 1705.3 and 1705.4 as applicable.  Special inspections for seismic
resistance shall include all items in section 1707.  Special inspections for wind
requirements shall include all items in section 1706.  Structural testing for seismic
resistance shall be in accordance with section 1708.
Masonry Construction Level 2 applies to structures classified as occupancy
category IV only.
All soils and foundation excavation inspections shall be by the Geotechnical
Engineer of Record.
For testing and inspection requirements for non-structural materials and components,
see construction documents and comply with chapter 17 of the 2010 CBC
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3.

4.

5.
6.

7.

8.

9.

10.
FOUNDATIONS
200SN001-1

All foundation work shall be done in accordance with the requirements of the IBC.
Foundations shall bear on native soil.
See notes and details on sheet S1.3 - S1.4
All filling, backfilling and compaction shall be done under the observation of a
representative of the Soils Engineer and must be compacted to the minimum
density specified in accordance with the procedure outlined in the soils report.
Building pad construction shall conform to the requirements of the soils report.
The extent and depth of overexcavation and placement of engineered fill shall at
a minimum be as shown on the plans.  Final depth and extent of excavation
and fill shall be determined at time of construction by a representative of the
Soils Engineer.  Foundation depths indicated on plans are for estimating
purposes only.
Bottoms of all foundations shall be level.  Changes in bottom of foundation
elevation shall be made according to Stepped Footing Detail on the Typical
Detail Sheet.
Foundation concrete may be placed directly into neat
excavations provided the excavations are stable (as
determined by a representative of the Soils
Engineer).  Otherwise, foundations shall be fully
formed.  Use minimum planking shown to protect
against sloughing, as required.  Planking does not
replace formwork required to stabilize excavation.
The surface of all horizontal construction joints shall be cleaned & roughened
by exposing clean aggregate solidly embedded in mortar matrix.
Notify the Structural Engineer 48 hours before casting foundations.
A representative of the Soils Engineer shall advise the Building Official in
writing that:
a. The building pad was prepared in accordance with the soils report.
b. The utility trenches have been properly backfilled and compacted and;
c. The foundation excavation depth and material are adequate to achieve
 design bearing capacity; and forming comply with the soils report and
approved plan.
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2x12 2x121x8

footing

width

plan

CONCRETE
300SN001-1

Structural concrete shall attain 28 day compressive strength as required in
note #29.  Maximum slump shall not exceed 4 inches.
Concrete mix designs shall be prepared by a registered Civil Engineer, reviewed by
Owner's testing laboratory and submitted to the Structural Engineer for review.
Cementitious materials:
Cement shall conform to ASTM C-150 type I or II.
Fly ash shall conform to ASTM C-618. Max. quantity of flyash shall be as given in
specs (15% max uno).
Concrete aggregates shall conform to ASTM C-33 for normal weight concrete
and ASTM C-330 for lightweight concrete.
Non-shrink grout or drypack shall consist of a premixed nonmetallic formula.
Reinforcing steel shall conform to ASTM A-615 Grade 60 for #4 and larger, and
ASTM A-615 Grade 40 for #3 and smaller, except reinforcing steel to be welded
shall conform to ASTM A-706. Contractor shall submit rebar mill certificates.
All preheating and welding of reinforcing bars shall be done in accordance with
AWS D1.4 latest edition and shall be continuously inspected by a qualified
laboratory.  Contractor shall furnish WPS for all rebar welding to the laboratory.
Reinforcing steel shall be fabricated according to "Manual of Standard Practice
for Reinforced Concrete Construction".
Wire fabric shall conform to ASTM A-185.
Dimensions shown for location of reinforcing are to the face of bars listed and
denote clear coverage. Non-prestressed, cast-in-place concrete coverage shall
be as follows, uno:

Concrete deposited directly against ground (except slabs)--- 3"
Concrete exposed to ground or weather but placed in forms:
#5 and smaller---------------------------- 1-1/2"
#6 and larger----------------------------- 2"

Beams & Columns (ties)------------------------ 1-1/2"
Beams & Columns (main reinforcing)---------------- 2"
Cast-In-Place Walls (exterior face & soil side)--------- see above
Cast-In-Place Walls (interior face-#11 & smaller)------- 3/4"
Tilt-Up Walls------------------------------- see details
Slabs (on forms)---------------------------- 3/4"
Slabs (on ground)------------------- 2" clear from top uno

Splices in continuous reinforcement shall be lapped uno, see schedule this sheet.
Splices in adjacent bars shall be greater than 5'-0" apart. Splice continuous
bars in soil-bearing grade beams, structural slabs on grade and mat foundations
as follows uno: top bars at centerline of support; bottom bars at mid-span.
Splice continuous bars in elevated slabs and beams, etc. as follows uno: top
bars at mid-span; bottom bars at centerline of support.  All bars size #14 and
larger shall be continuous for full length shown or spliced with mechanical
couplers as noted in details. Splices in WWF shall be 1-1/2 meshes wide.
The minimum clear spacing between parallel bars in a layer shall not be less
than the larger of bar diameter, 1", or 33% greater than the maximum aggregate
size (nominal), whichever is greatest.  This requirement also applies to the
clear spacing between different layers of parallel bars and to the clear distance
between a contact lap splice and adjacent splices or bars.
All hooks shall be standard hooks unless otherwise shown or noted. At walls,
provide hooks at ends of all reinforcing at ends, corners and intersections, uno.
Construction joints shall be made rough and all laitance removed from the
surface.  Concrete may be roughened by chipping the entire surface, sand
blasting, or raking the surface to provide 1/4" deep deformations.
Remove all debris from forms before casting any concrete.
Reinforcing, dowels, bolts, anchors, sleeves, etc. to be embedded in concrete
shall be securely positioned before placing concrete.
Anchor bolts (AB's) cast in concrete or masonry for wall sill and ledger\
applications shall be headed bolts with cut threads conforming to ASTM A307,
uno.  Refer to "Wood" notes for additional requirements for bolts in contact
with pressure treated or fire retardant material.  Refer to 'Structural Steel'
note for requirements for anchor rods (AR's) cast in concrete for column
base plate and steel embed applications.
Walls shall be cast in horizontal layers of 2'-0" maximum depth.
Concrete in walls, piers or columns shall set at least 2 hours before placing
concrete in beams, spandrels, or slabs supported thereon.
Horizontal wall bars in multi-curtain cast in place walls shall be staggered.
Dowel all vertical reinforcing in walls and columns from foundation with same
size bar.
Consolidate concrete placed in forms by mechanical vibrating equipment
supplemented by hand-spading, rodding or tamping.  Use equipment and
procedures for consolidation of concrete in accordance with the recommended
practices of ACI 309 to suit the type of concrete and project conditions.
Concrete shall not be dropped through reinforcing steel (as in walls) so as to
cause segregation of aggregates.  In such cases hoppers and chutes or trunks
of variable lengths shall be used so that the free unconfined fall of concrete
shall not exceed 6 feet.
Drill through steel columns, beams and plates to pass continuous reinforcing.
No wood spreaders allowed.  No wood stakes allowed in areas to be concreted.
Additional reinforcing in precast or tilt-up panels required for lifting stresses
shall be supplied by Contractor.
Provide #5 x 4'-0" diagonal reinforcing at top and bottom of slab at all
re-entrant corners typical. This applies to slab on grade, concrete over metal
deck, and elevated structural slab conditions.
All saw cutting shall be done after initial set has occurred to avoid tearing or
damage by the saw blade, but before initial shrinkage has occurred.
Notify Structural Engineer a minimum of 48 hours before placing any concrete.

CONCRETE STRENGTHS & MIX PROPERTIES:         Max Aggr.
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23.
24.
25.

16.

17.

18.
19.

20.

                Item
A. Foundations
B. Slab on grade
C. Site & miscellaneous
D. Walls

f'c at 28 days
2500 psi
3500 psi
2500 psi
4000 psi

Size
1-1/2"
1"
1"
1"

Weight
NW
NW
NW
NW

Ratio
0.58
0.45
0.60
0.50

Max w/cm*

* w/cm = Water : Cementitious material ratio

Splice
Class Location

Reinf #3

Other

Top
B

15

19

Notes:

2.

3.

#4 #5 #6 #7

37

29

47

36

56

43

81

63

Other

Top

13

17

25

32

Splice
LocationClass
Reinf #3 #4

54

70

37

48

31

40

#7#6#5

ACI 318-08
2009 IBC

(All lengths shown are in inches.)

Top reinforcement is horizontal reinforcement located such that
more than 12 inches of fresh concrete is cast in the member below
the splice.
When lightweight concrete is used, multiply lap lengths by 1.30.
Where clear spacing of bars being spliced is less than 2 bar dia.
OR where clear cover of bars being spliced is less than 1 bar dia.,
multiply lap lengths by 1.50, uno.

4.

Schedule applies to normal weight concrete with uncoated,
Grade 60 reinforcing steel for #4 bars and larger (values for #3
bars based on Grade 40).

1.

Where notes #3 AND #4 occur, multiply lap lengths by 2.00, uno.5.

Where Class A lap splice is noted in detail, divide lengths above
by 1.30.

6.

B

B

#5 #6 #7

43

33

52

40

75

58

#4#3Reinf
Class Location
Splice

35

27

18

14

Top

Other

fc' = 3000 psi conc

fc' = 4000 psi conc

REINFORCEMENT LAP SPLICE SCHEDULE

fc' = 3500 psi conc
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METAL DECK NOTES
530SN001-1

Provide metal decking of type and gauge as shown on plans.
Metal floor deck shall be composite type, conforming to ASTM A653, structural
quality, with minimum yield strength of 38 ksi and shall be zinc coated per ASTM
A653, G60 coating designation.
Metal roof deck shall conform to ASTM A653, structural quality, with minimum yield
strength of 38 ksi and shall be zinc coated per ASTM A653, G60 coating designation.
Prior to fabrication, the Contractor shall submit shop drawings for the metal
decking, showing deck gauge, size and layout as well as closure conditions,
welds to supports and side lap details.
Connection and welding of decking to structural supports and deck side seams
shall be as specified in the structural drawings.  All electrodes for welding shall
comply with AWS code, E60 series minimum.
All reinforced openings in metal deck shall be installed by metal deck
subcontractor.
At metal decks to receive concrete, absolutely no conduit or piping of any
type is to be placed horizontally within the depth of the concrete above the
metal deck.
At metal deck without concrete fill the following may be attached without
specific approval of the Structural Engineer: acoustical tile and gypsum board
ceilings only; no piping, ducting or conduit. Maximum ceiling weight - 3.5 psf.
Maximum wire hanger load = 60#.
Where suspension or hanger wires are required by others, verify and coordinate
locations, patterns, spacings, etc. with the appropriate trade.  Drill or punch
holes at bottom of deck flutes of sufficient size to pass support wires.  Wire
supports shall be looped and secured with a minimum of three (3) tight turns
around a minimum 1-1/2" x 12" long furring channel or No. 3 x 12" long
reinforcing bar centered above the hole and laid in the deck flutes.
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DESIGN CRITERIA - DESIGN #1
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Codes and Standards
   - 2005 Joint Memphis/Shelby County
     Building Code w/ 2007 Amendments
     (References 2003 International
     Building Code (IBC) w/ alternate
     compliance to 1999 Standard Building
     Code (SBC))
   - ASCE 7-05 (Lateral design only)
   - ACI 318-08
   - AISC 360-05

Vertical loads

Soils Values
    Allowable soils pressure

DL    -       psf
DL + LL    2500     psf
DL + LL + Seismic   3333    psf

    Footing
      Minimum depth =   24 embed"
      Minimum width =    12" (strip)

       24" (pad)

     Roof Live Load =  20  psf
      Live loads are reduced where
      permitted by code.

Lateral loads
Wind:
Basic Wind Speed =   90   mph
Exposure Category   C
Iw =  1.0 ; GCpi =   +/- 0.18

3.

1.

2.

4.

1)
2)
3)

DESIGN CRITERIA - DESIGN #2
100SN002-1

Codes and Standards

Lateral loads
Seismic:
Soil Profile  S3    S =   1.5
Aa =  0.154  ;  Av =   0.191
R =  4.5 (SW) , 5.0 (BF)  ; I =  1.0 ;
Cd =  4.0 (SW), 4.5 (BF) ;  Cs =   0.086 (SW), 0.077 (BF)
Group =   Group I  ;
Seismic Performance Category:  C
Seismic Base Shear =      450  kips (BF)
(primary LFRS)     =      500 kips (SW)
Seismic Force Resisting System:
Reinforced concrete shearwalls &
Steel Concentrically Braced Frame

Wind:
Basic Wind Speed =   70   mph
Exposure Category   C
Iw =  1.0

1.

4.

   - 2005 Joint Memphis/Shelby County
     Building Code w/ 2007 Amendments
     (References 2003 International
     Building Code (IBC) w/ alternate
     compliance to 1999 Standard Building
     Code (SBC))
   - ACI 318-95
   - AISC LRFD-93
Vertical loads

Soils Values
    Allowable soils pressure

DL    -       psf
DL + LL     2500     psf
DL + LL + Seismic   3333    psf

    Footing
      Minimum depth =   24 embed"
      Minimum width =    12" (strip)

       24" (pad)

     Roof Live Load =  20  psf
      Live loads are reduced where
      permitted by code.

3.

2.

1)
2)
3)

DESIGN CRITERIA - DESIGN #3
100SN002-1

Codes and Standards
     2009 International Building Code (IBC)
     ASCE 7-10 (Seismic)
     ASCE 7-05 (Wind)
     ACI 318-08
     AISC 360-05
Vertical loads

Soils Values
    Allowable soils pressure

DL    -       psf
DL + LL     2500     psf
DL + LL + Seismic   3333    psf

    Footing
      Minimum depth =   24 embed"
      Minimum width =    12" (strip)

       24" (pad)

     Roof Live Load =  20  psf
      Live loads are reduced where
      permitted by code.

Lateral loads
Seismic:
Site Class  D    Cs =   0.163 (SW), 0.201 (BF)
Ss =  0.841 ;  Sds =  0.653
S1 =  0.298  ; Sd1 =  0.358
R =  4.0 (SW), 3.25 (BF)  ; I =  1.0 ; Ip =  -
Ωo =  2.5 (SW), 2.0 (BF)  ; Cd =  4.0 (BF), 3.25 (BF)
Occupancy Category:   II
Seismic Design Category:  D
Seismic Base Shear =      1155     kips (BF)
(primary LFRS)         =      940   kips (SW)
Seismic Force Resisting System:
Brng Intermediate Conc Shearwalls
Ordinary Concentric Braced Frames
Analysis Procedure: Eq. Lat'l Force

Wind:
Basic Wind Speed =   90   mph
Exposure Category   C
Iw =  1.0 ; GCpi =   +/- 0.18

3.

1.

2.

4.

1)
2)
3)
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STRUCTURAL STEEL
500SN001-1

Fabrication, erection and materials shall conform with the AISC Specification for
Structural Steel Buildings, the AISC Seismic Provisions for Structural Steel
Buildings, and the International Building Code, latest editions.
Structural Steel wide flange shapes shall conform with ASTM A992.  All other
Structural Steel rolled shapes (channels, angles, etc) and plates shall conform
with ASTM A36, uno.
Steel Pipe shall conform to ASTM A53, Types E or S, Grade B.
All Hollow Structural Sections (HSS) shall conform to ASTM A500, Grade B.
All structural steel shall receive a minimum of one shop coat of red primer paint.
Do not paint areas to be field welded, fireproofed, galvanized,  to receive
slip-critical high strength bolts, or to be embedded in concrete.  Provide
additional painting as noted in the specifications.
All structural steel shall be erected plumb and true to line.  Temporary bracing
shall be installed and shall be left in place until other means are provided to
adequately brace the structure.  Contractor responsible for reviewing all base
plate and support conditions during erection and bracing as required.  See AISC
and OSHA requirements.
Place non-shrink grout under all base plates before adding vertical load.
Structural steel below grade shall have 3 inches minimum of concrete cover.
Bolted connections shall consist of unfinished bolts conforming to ASTM A307
unless noted otherwise.  Where high strength bolts are indicated, bolts
conforming to ASTM A325 or ASTM A490 as needed shall be provided.
Anchor rods cast in concrete or masonry shall be headed bolts with cut
thread, full diameter body style conforming to ASTM F1554 gr. 36, 55 (weldable
per S1 Supplementary Requirements), or 105 as indicated on drawings. All bolted
connections and base plates shall have standard cut washers unless noted
otherwise.  Washers for base plates shall conform to ASTM F844 unless noted
otherwise, and shall be placed at top and bottom of plate.

"Slip-critical" bolted connections:

Provide 1/2" diameter stitch bolts and ring fills, spaced at not more than
2'-0" on center for all double angle members.
At wood to steel parallel contact, bolt with 1/2" diameter bolts at maximum
24"cc.
Holes for unfinished bolts shall be of the same nominal diameter of the bolt
plus 1/16".  Use standard AISC gage and pitch for bolts except as noted
otherwise.
Welding shall be done by the electric arc process in accordance with American
Welding Society Standards, using only certified welders.  All groove welds shall
have complete penetration unless noted otherwise.  All exposed welds shall be
ground smooth.  All electrodes for welding shall comply with AWS code, E70
series minimum.
Weld lengths called for on plans are the net effective lengths required.
Minimum fillet welds:  3/16" @ t < 1/2"

   1/4"  @ t < 3/4"
5/16" @ t > 3/4"

Welding Procedure Specifications (WPS) for shop and field prequalified weld joints
and weld joints qualified by test shall be prepared for review prior to fabrication.
All welding procedure items such as base metals, welding processes, filler metals
and joint details that meet the requirements of AWS D1.1 Section 5.1 shall be
considered as prequalified.  Any change or substitution that is beyond the range
or tolerance or requirements for prequalification shall be qualified by test per
AWS D1.1 Section 5 part B.  Qualification testing is required when the depth of
a partial penetration or complete penetration weld is 2" or greater.
For nondestructive testing of welded connections excluding primary members of
moment resisting frames:

1.   Base metal thicker than 1 inch when subject to through thickness weld
     shrinkage strains.
2.   All complete joint penetration groove or butt welds.
3.   All partial joint penetration groove welds when used in column splices.

1.

2.

3.
4.
5.

6.

7.
8.
9.

10.

11.

12.

13.

14.

15.
16.

17.

18.

The special inspector must be present during installation and tightening
operation of "slip-critical" connections.

Welded connections shall be tested by nondestructive methods for
compliance with AISC  J2, and job specifications.  Ultrasonic Testing shall
be in accordance with AWS D1.1, ASTM E164 and ASME Section V.
Radiography shall be in accordance with AWS D1.1, ASTM E94 and E99,
and ASME Section V. This testing shall be part of the special inspection
requirements of IBC Section 1704.3 performed by an approved independent
testing laboratory as follows:

Any material discontinuities shall be accepted or rejected on the basis of
defect rating in accordance with the (larger reflector) criteria of AISC J2.

a)

b)

b)

a) "Slip-critical" connections (A325SC design values with special inspection)
are required at all braced frame connections, at all connections along
chord lines and drag lines (as noted on plans), and uno, at all bolts in
oversized or slotted holes.

 1.  All steel joists, joist girders, accessories and connections shall comply with latest edition

     shall comply with American Welding Society standards. All welding shall be performed
     by qualified certified welders.

 6.  See Roof Framing Plans, Mechanical Plans, etc for locations and weights of supported
     equipment. General Contractor shall coordinate the weight and location of all

 7.  Bridging, welding and all accessories req'd to connect steel joists and girders shall
     be furnished by the Steel Joist Mfr. Add'l bridging req'd @ uplift condition shall be
     designed & provided by Steel Joist Mfr. Bridging shall not attach to wood panelized

 8.  Provide truss panel point to align with columns and blocking beams as shown on plans
     and sections.

     Coordinate equipment loads with the mechanical contractor prior to fabrication.

     supported equipment and supply this information to the steel joist manufacturer for the

     truss chords for bending between panel points or provide supplemental struts as in

     design of the trusses. Provide web members as required to support point loads, design

 2.  In accordance with IBC 2206.3, the steel joist manufacturer shall submit design
     calculations bearing the seal and signature of a registered California Civil Engineer.

     criteria provided in the approved construction documents and has been based on configurations
     details, spacing, etc.... as shown in the steel joist manufacturers steel joist placement plans.
 3.  In accordance with IBC 2206.5 & 1704.2.2, at the completion of fabrication, the steel joist
     manufacturer shall submit a certificate of compliance stating that the work was performed
     in accordance with the approved construction documents and with SJI standard specifications.
 4.  Maximum un-factored live load deflections shall not exceed L/360 for floors and roof
     members supporting plaster or L/240 for other roof members. Maximum un-factored
     total load deflection shall not exceed L/180. Calculated member deflections shall not be

 5.  Camber all roof joists as indicated in SJI code of standard practice. Camber all floor
     joists as required to achieve a flat floor. Minimum floor joist camber should equal 100%
     of the un-factored non-composite dead load.

     steel joist design.
10. Fire sprinkler shop drawings shall be submitted & reviewed prior to commencing
     conflicts with Structural, Architectural & MEP elements.
 9.  Location of all erection aids req'd by Steel Joist Mfr shall be coordinated to avoid

     of IBC & ASCE 7 & Steel Joist Institute standards except that the field welding

     roof framing.

     Design calculations shall include a statement noting that the joist design complies with all

11. For steel joist and joist girder loading information see Steel Joist & Joist Girder Loading

STEEL JOIST AND JOIST GIRDER DESIGN CRITERIA
560SN001-1

1

S1.2

     reduced by camber.

     Diagram Notes.

     The maximum demand/capacity ratio for all design calculations shall be 1.00.

LOADING SCHEDULE

STEEL JOIST AND JOIST GIRDER LOADING DIAGRAM NOTES:

Typical Joist Girder Loading Diagram

see plan for total
number of steel joists
to be supported by
joist girder

bSPP

extend bottom chord
to support where
indicated on dwgs

2
 1
/2
" 
@
 K
 s
e
ri
e
s

Wind  Uplift Loads

extend bott.
chord to support
as req'd to
attach bott
chord loadsb

e
a
ri
n
g
 s
e
a
t

d
e
p
th

PHT HTP

W   ,WD L

wuW

PHTHTP

Dead & Live Loads

d
e
p
th

b
e
a
ri
n
g
 s
e
a
t

7
 1
/2
"

STEEL JOIST
LOADING

J1

TYPE

Joist Loads

P
D

P
L

P
bSP

W
wu D

W

point loads @ panel points from
steel joist reactions. See table below

Notes:

see
notes

3.  The joists specified on plan are based on option #1 approach as noted in the SJI code
    of standard practice, section 6.  Per section 6 "Joist manufacturer shall design joists
    for additional loads as shown".  See plan and loading diagrams for additional loading
    conditions.  The additional loads may require the use of joists that have greater capacity
    than the typical joist shown on the plans and/or additional joists may be required to
    accommodate the additional loads.

1.  Steel joist design shall be based on Allowable Stress Design (ASD) & shall utilize the appropriate
    load combinations provided in ASCE 7 chapter 2. Increases in allowable stress based on
    duration of loading shall not be used. Where steel joists are required to resist seismic forces,

2.  All loads are un-factored u.n.o. All seismic loads are  E (not E/1.4) level.  All seismic drag

4.  Uniform Loads:
    All top chord uniform loads shall be assumed to occur along the full length of the truss
    u.n.o. Snow drift loads shall be considered where shown.
    Bottom chord uniform loads shall be considered to occur along the full length of the truss.
    Bottom chords shall extend to support where necessary to attach suspended elements.
5.  Point Loads:
    Point load locations shown are approximate. Coordinate final locations with Architectural, Mechanical
    Plumbing and Electrical. In lieu of determining precise locations of point loads at steel joists, the

P         = bottom chord point load at sprinklers. Vertical load at fire sprinklers supports shallbSP

P  = top chord point live load (k)L

P   = top chord point dead load (k)D

include weight of water filled pipe plus 250#. P          may occur at any location
along bott chord & may not occur at a panel point. General Contractor shall
coordinate the weight & location of all sprinkler loads and supply this information
to steel joist mfr prior to commencing steel joist design. Sprinkler live load need

W      = top chord distributed wind load (plf)wu

DW     = top chord distributed dead load(plf)

P     = horizontal top chord axial force (consider both tension & compression) from
seismic force (wind shown in parenthesis). Where noted as seismic drag load, consider add'l load combinations
of ASCE 7  12.4.3.2.  Loads shaown are 1.0E and l.ow (k)

HT

    bracing loads in the load combinations. Where the design of non-structural component support
6.  Where non-structural component bracing attaches to steel joists, manufacturer shall include

8.  Joist designations shown on framing plans correspond to the following:

Steel Joist Example

26K (RJ-1) indicates 26" deep 'K' series roof joist with loading type RJ-1 as shown in
loading schedule. Final steel joist section number (e.g. 26K10)
to be determined by steel joist mfr.

joist reactions. Steel joist spacing and number of joists supported by joist
loading schedule. Load at each panel point is determined from steel
indicates 36" deep roof joist girder with loading type RJG-1 as shown in40G (RJG-1)

Steel Joist Girder Example

girder shall be as shown on plans.

   loads are  Emh (i.e. Ω E)

not be concurrent with any other live loads.

    the additional load combinations of ASCE 7  12.4.2.3 and 12.4.3.2 shall also apply.

2. Point Load Symbols:

bSP

    manufacturer may consider point loads as "Adload" with the joist design based on worst case
    possible locations of point loads. Joist manufacturer shall design top and bottom chords
    to support point loads not occurring at panel points or shall provide supplemental struts as in

7.  For design requirements see Steel Joist and Joist Girder Design Criteria

Typical Steel Joist
Loading Diagrams

1

S1.2

Typical Steel Joist Girder
Loading Diagrams

see plan

see plan

P      = top chord wind uplift where occurs, see Steel Joist Loading Diagram  for required loadWU

Design 1L
W

1. The loads shown do not include self weight of the girders

    & bracing has been deferred, General Contractor shall provide hanger & bracing loads, locations
    & attachment details to steel joist manufacturer for inclusion in steel joist design.

PHTPHT

Net uplift to be determined from ASCE 7  2.4.1
as follows: net uplift = 0.6D - W
Where D is to be taken as 95% of dead
loads shown below

combinations.

560SN002-1

- - 88 111

LW     = top chord distributed live load(plf)

123 (95)

P
wu

-

P     = top chord point wind load, upwards (k) - Design #1 and #3 shown, Design #2  in parenthesiswu

HT
P

Design 2 Design 3

(2.2) 2.6 (1.9) 6.9 (3.5)

J2 - - 88 111123 (95)- (1.1) 1.3 (1.0) 3.5 (1.8)

J3 - - 88 111123 (95)- (2.2) 2.6 (1.9) 6.9 (3.5)

J4 - - 88 111123 (95)- (17.5) 20.3 (14.8) 55.3 (17.5)

G1 4.7 3.8 - -6.2 (4.8) (8.9) 10.7 (7.4) 21.1 (8.9)

G2a 2.4 1.9 47 383.1 (2.4) (9.9) 11.4 (8.3) 10.6 (9.9)

-

-

-

-

-

-

-

G2 2.4 1.9 47 383.1 (2.4) (9.9) 11.4 (8.3) 27.7 (9.9)- -

G1a 4.7 3.8 - -6.2 (4.8) (8.9) 10.7 (7.4) 10.6 (8.9)- -

3. Unless specific design is used, baseline joists are 30K7.  G1 girders are 50G8N8.5K and
G2 girders are 50G8N4.3K.

Detail

Note: OWJ mfr to verify size and connection of L support as shown above can
be accomodated without compromising the structural integrity of the joist as
designed by the mfr. If detail shown is not acceptable, OWJ mfr is to provide
alternate detail.

OWJ or OWG joist

Where joist top or bott chord is not
capable of supporting concentrated
loads, provide L2x2x3/16" min ea side
of joist to extend from location of
concentrated load to nearest panel
point on opposite chord as shown.
(see note)

Concentrated
Load

1000# max

Concentrated
Load

1000# max

3/16 1 1/2"

3/16 1 1/2"
typ

560SD040
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310SD001-12

 1/2" joint

Slab Control Joint (SJ) Expansion Joint (EJ)Construction Joint (CJ)

expansion
joint material
per Arch'l

#4 dowels x 3'-0"
@ 18"cc, cntr on
joint

    first pour second pour

t/
4 1"

 1/8" semirigid
sealant

't
'

Note:
1. Construction joints and control joints shall divide slab into areas not exceeding 225 sq ft without reentrant

corners and with length to width ratios not exceeding 1 1/2 to 1. Joint spacing shall not exceed 15 feet in either
direction.

2. Contractor shall submit layout plan showing proposed control and construction joint locations to Architect &
Structural Engineer for review & approval.

3. Semirigid sealant to be Euclid Euco #700 or equal.

 3/8" radius
tooled edges
(verify w/ Arch'l
if sealant req'd)

 3/8" radius
tooled edges

thicken slab 2"
at joint typ

 1/8" saw
cut

 3/8" sealant over
 5/8" packing material

Slab On Grade Joints

At contractor's option,
slab reinforcing may run
through joint a min of
24" in lieu of dowels

provide 1/2"Øx18"
smooth dowels @
18"cc at entries &
ADA path

see plan for
subgrade, typ

SJ or CJ

column
per plan

optional
sonotube
blockout

slab
blockout

see

CJ,

omit dowels

310SD002-12

Slab Blockout

see 1

S1.3

1

S1.3

-

-

Note:
1. Slab blockout shall not extend beyond footing.
2. At exposed concrete conditions, coordinate

blockout shape and size w/ Arch'l dwgs.

dowel to
match slab
reinf

extend typ slab
reinf at edge of
slab into blockout

column per plan

slab blockout

Edge Condition

dowel to match
slab reinf

extend typ slab reinf at
edge into blockout

column
per plan

slab
blockout

Corner Condition

m
in

6
"

min

6"

-

- -

-

Interior Condition

Double Layer Bars

Single Layer Bars

corner bars may be used
in lieu of single bend

lap
std 90° hook

std hk
90°

typ at splice

See concrete notes
for addl requirements

lap

lap

s
td
 9
0
° 
h
o
o
k

lap

la
p

std 90° hook std 90° hook

s
td
 9
0
° 
h
o
o
k

std 90° hook

Note: Provide std hook at ends of all
interior rebar - typical

Note:

200SD011-32

Corner Reinforcing at
Concrete Ftgs

std hk
90°

2'-0"

9"
min

2'-0"
min

D

D
/3

D
/3

D
/3

3
"
m
in

6
"

m
in 2
'-
0
" 
m
a
x

a
s
 d
ir
e
c
te
d
 b
y

S
o
ils
 E
n
g
in
e
e
r

9
"

pipe

caulk where
necessary

lean-mix
conc fill

all horiz pipes to clear
sleeve by 1'' all around.
wrap risers w/bldg paper
as req'd to prevent bond

utility pipes to be
located in middle
1/3 of ftg

min trench

no digging for
trench parallel
to footing below
these lines

roughen to
1/4'' amplitude
as necessary

see note
@ right

@ right
see note

multiple utility pipes
where occur, shown
dashed.  See notes.

utility pipe riser
in ftg, where occurs,
see note below

N
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p
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o
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g
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o
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n

to
 m
a
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n

m
id
d
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 1
/3
 o
f 
to
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l

d
e
p
th
 o
f 
fo
o
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n
g

acceptance of the Soils Engineer.

if spaced as noted above.

center with a minimum of 3" of concrete between.

original footing depth.

require lean-mix concrete encasement subject to
than 2'-0" below bottom of footings do not

9. Utility pipes perpendicular to footings and more

above shall be reviewed on a case-by-case basis.
10. Conditions not conforming to the parameters noted

1. Reinforcing shall not be interrupted, cut or
displaced by placement of utility pipe.

the footing width. Multiple risers may occur

8. Utility pipes risers may occur in continuous wall
footings provided they are no larger than (footing
width/6) and occur w/in the middle 1/2 of

spaced a minimum of 4 pipe/conduit  diameters on
installed as shown above, provided they are

7. Multiple utility pipes (two or more) may be

6. Utility pipes are not allowed parallel in footing.

or within 2 to 1 bearing zone around spread footing.

  pipe w/ 1" Styrofoam insulation in lieu of sleeve.
5. If pipe is in place prior to casting concrete, wrap

4. No pipes shall be placed below spread ftgs

3. Step ftg if pipe occurs in lower third of

2. Lean mix concrete fill to be placed before
    ftg is cast (mono-pour ftg conc optional).
    Make same width as ftg and full width of
    pipe trench.

Notes:

200SD003-32

Concrete Footings at
Utility Pipes

sleeve

2
1

End Hooks & Bends

Ties & Stirrups

90° 45°

180°

135°
D

D

   4d

2 1/2" min

12
d

d

90°

6
d

3"
m
in

D
D

D
D

6
d
 f
o
r 
#
5
 a
n
d
 s
m
a
lle
r

12
d
 f
o
r 
#
6
, 
7
, 
a
n
d
 8

Minimum Bend Diameter
D=6d for #3 thru #8
D=8d for #9 thru #11
D=10d for #14 thru #18

Note:  All hooks shall be 90° or 180° standard hooks
 unless otherwise shown or noted.

300SD001-12

Standard Rebar
Hooks and Bends

Minimum Bend Diameter
D=4d for #3 thru #5
D=6d for #6 thru #8

d

rebar

rebar

steel  H per
details,
2/3d min, typ

Notes:

1. Reinforcing to be welded, except ASTM A706, shall conform to
the material property requirements of ANSI/AWS D1.4, newest
edition.

2. All preheating and welding shall be done in accordance with
ANSI/AWS D1.4, newest edition.

3. All welding shall be continuously inspected by a qualified laboratory.

d

e

e

e = min throat = .2d min

e

 1/8"
min

300SD002-32

Rebar Welding

6d

see at
left for
size

1st pour 2nd pour

  lap
typ uno

2x6 bev key
full width at
12'' max vertical
spacing & 6" edge
distance

typ longit
reinf

vert reinf
where occurs

2"

fo
o
ti
n
g

s
te
m

w
a
ll

c
u
rb

w
h
e
re

o
c
c
u
rs

2"

Option: Use metal K-lath
in lieu of keys for full depth
of foundation at unexposed
foundations only.

add tie or
vertical ea
side of joint

ty
p

1"

200SD012-24

Typical Foundation

Construction Joint

housekeeping pad
as req'd, see Mech'l/
Elec'l drawings for
location and extent

#4 @ 18"cc typ
at perimeter

conc slab on
grade per plan

#4 @ 12"cc EW
@ mid-depth
of pad

K equip
attachment

#4 cont
typ

optional CJ,
roughen to  1/4''
 amplitude

typical slab
reinforcing

310SD005-16

Housekeeping Pad

at Slab on Grade

18"

18"

see plan for
subgrade

typ
2" clr

see Mech'l/ Elec'l
drawings for
equip attachment

add'l dowels when width
of pad exceeds 10'

(4
" 
ty
p
, 
6
" 
m
a
x
)

p
e
r 
M
e
c
h
'l
/ 
E
le
c
'l

(6" min)
14 bolt dia

coord w/ equip layout

ss

ss

Footing Step

lap
typ

2'-0"
min

lap
typ

slope if reqd
by soil condition

Indicated on
Foundation
plan by:

3
"c
lr

12
"

m
a
x

3
"
c
lr

2
"
c
lr

std 90° hook
typ

3"
clr

200SD019-32

lap, typ

step tof at
panel joints,
as noted on
plan
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J4 typ in northern bay
at each grid (14 tot)

G2

camber in 1st two joists
south of grid 2 to match
camber in G2/G2a, typ

camber in 1st two joists
north of grid 10 to match
camber in G2/G2a, typ

G2

+4
0
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0
"

to
s +4

0
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0
"

to
s

ridge

J3 grid A - R
typ uno

G2G2a typ on
grid 2 uno

G2G2a typ on
grid 10 uno

J1 grid Q-R

J2 grid K-Q typ

G1a typ uno
grids 3 - 9

G1 typ uno grids
2-3 & 9-10

J4 typ in southern bay
at each grid (14 tot)

J3 grid A - R
typ uno

WF to panel  per
              typ
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'-
3
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c
)

8
 e
q
 s
p
a
c
e
s
 t
y
p

(6'-3"cc)

8 eq spaces typ

OWJ to WF per             typ1

S5.3

brace WF per

3

S5.3

brace WF per

3

S5.3

brace WF per
typ uno

4

S5.3

add'l axial loads on
OWJ ea side of WF
per

4

S5.3

OWJ to col @ WF
bms per            typ

5

S5.3

blkg @ OWG per
             typ

1

S5.2

OWG to col per
            typ
2

S5.2

OWJ to OWG per
            typ
3

S5.2

OWJ to ledger per
             typ

4

S5.2

5

S5.2

OWG to col @ WF
per            typ

6

S5.3

OWG three sides
to col per             sim
typ @
grid 10

7

S5.3

1/2"x4"x1'-6" splice D from OWJ
to OWG blkg w/ 1/4" fillet all sides,
typ @ all grid 10 cols (use 1/4" bent
D blkg 1st bay of OWG)

OWG three sides
to col per             sim
typ @
grid 2

1/2"x4"x1'-6" splice D from OWJ
to OWG blkg w/ 1/4" fillet all sides,
typ @ all grid 2 cols (use 1/4" bent
D blkg 1st bay of OWG)

7
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mtl deck per            typC

S5.1

see sched on S4.6
for WF info
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deck type
Design 3 only

B

57' - 0" min

deck type
Design 3 only

B

J2 sim grids H-K w/
axial loads as
noted blw
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blkg on grids 2/10 per             sim
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See Architectural drawings for all panel finishes, chamfers, joint sealants
and surface treatments.
All panels are 8 1/2" total thickness with 3/4" deep max reveal.

General Contractor shall provide adequate temporary shoring and bracing of tilt-up
concrete wall panels until all diaphragms (roofs & floors) are permanently connected.

Contractor shall submit shop drawings to show panel size, openings and reveals.
Contractor shall be responsible for adequacy of panel for lifting stresses.
Additional reinforcing or strong backs shall be designed and provided by
Contractor.

All panel elevations are viewed from the inside of the building typical, uno

Structural concrete for all tilt-up panels shall test 4000 psi minimum
at 28 days.

                Indicates panel identification mark with panel # and panel type.
   For reinforcing info at each panel type, see sheet S4.3/S4.4.

See                             for panel conn to slab/fdn.

TILT-UP CONCRETE PANELS
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0' - 0"

toc

21

22

22

23

21

23

t.o.c.

see plan

2

3

4

@ A

@ A1

@ A2

24 @ A

24@ A

@ A1, A2

@ A1, A2

tos

see plan

21

1 #4 @ 12"cc vert (centered)
#4 @ 12"cc horiz (extend into wall piers)

2 #6 @ 9"cc vert (centered)
#4 @ 12"cc horiz

19 #5 hairpin centered

20 #4 x 4'-0" diagonal centered

21 2 - #5 cont horiz w/ std hooks @ ends

23 panel base conn per

22 2 - #5 jamb bars full height

6

S4.5

6
0
°48"

48"

Design #1 - Panel Reinforcing Elevation Key Notes

3 #6 @ 7"cc vert (centered)
#4 @ 12"cc horiz

4 #5 @ 12"cc vert each face
#3 @ 12"cc each face

5 8-#5 vert EF btwn jamb bars

6 4-#5 vert EF btwn jamb bars

7 7-#5 vert EF btwn jamb bars

8 3-#5 vert EF btwn jamb bars

9 7-#5 vert EF btwn jamb bars

10 1-#5 vert EF btwn jamb bars

11 7-#5 vert EF btwn jamb bars

12

13 add one full height typ vert bar EF in addition
to typical reinforcing, 9" from edge of opening

14 #3 horiz @ 12"cc EF (extend 1'-0" abv & blw opng)

15 see 14

16 see 14

17 see 14

8-#5 vert EF btwn jamb bars

8a 4-#5 vert EF btwn jamb bars

Note: Reinf placement w/ bars EF per

Reinf placement w/ bars centered per

4

S4.5

typ uno

3

S4.5

typ uno

24 see 23

18 see 14

0' - 0"

toc

21

22

22

23

21

23

t.o.c.

see plan

21

21

20
typ

22

1 typ abv/blw
openings

5

6

15

6

15

16

tos

see plan

21

0' - 0"

toc

t.o.c.

see plan

21

22

22

23
21

2321

21

20
typ

22

1 typ abv/blw
openings

8a

15

8

17

17

7

tos

see plan

21

1 #4 @ 12"cc vert (centered)
#4 @ 12"cc horiz (extend into wall piers)

2 #5 @ 8"cc vert (centered)
#4 @ 12"cc horiz

19 #5 hairpin centered

20 #4 x 4'-0" diagonal centered

21 2 - #5 cont horiz w/ std hooks @ ends

23 panel base conn per

22 2 - #5 jamb bars full height

6

S4.5

6
0
°48"

48"

Design #2 - Panel Reinforcing Elevation Key Notes

3 #6 @ 10"cc vert (centered)
#4 @ 12"cc horiz

4 #6 @ 7"cc vert (centered)
#4 @ 12"cc horiz

5 8-#5 vert EF btwn jamb bars

6 4-#5 vert EF btwn jamb bars

7 7-#5 vert EF btwn jamb bars

8 3-#5 vert EF btwn jamb bars

9 7-#5 vert EF btwn jamb bars

10 1-#5 vert EF btwn jamb bars

11 7-#5 vert EF btwn jamb bars

12

13 not used

14 #3 horiz @ 12"cc EF (extend 1'-0" abv & blw opng)

15 see 14

16 see 14

17 see 14

7-#5 vert EF btwn jamb bars

8a 4-#5 vert EF btwn jamb bars

Note: Reinf placement w/ bars EF per

Reinf placement w/ bars centered per

4

S4.5

typ uno

3

S4.5

typ uno

24 see 23

18 #4 horiz @ 12"cc

1 #4 @ 12"cc vert (centered)
#4 @ 12"cc horiz (extend into wall piers)

2 #6 @ 9"cc vert (centered)
#4 @ 12"cc horiz

19 #5 hairpin centered

20 #4 x 4'-0" diagonal centered

21 2 - #5 cont horiz w/ std hooks @ ends

23 panel base conn per

22 2 - #5 jamb bars full height (2-#7 @ panel type A)

6

S4.5

6
0
°48"

48"

Design #3 - Panel Reinforcing Elevation Key Notes

3 #6 @ 7"cc vert (centered)
#4 @ 12"cc horiz

4 #5 @ 12"cc vert each face
#3 @ 12"cc each face

5 9-#5 vert EF btwn jamb bars

6 5-#5 vert EF btwn jamb bars

7 7-#5 vert EF btwn jamb bars

8 3-#5 vert EF btwn jamb bars

9 10-#5 vert EF btwn jamb bars

10 1-#5 vert EF btwn jamb bars

11 7-#5 vert EF btwn jamb bars

12

13 add one full height typ vert bar EF in addition to
typical reinforcing, 9" from edge of opening

14 #3 horiz @ 4"cc EF (extend 1'-0" abv & blw opng)
w/ hook ea end per

15 #3 horiz @ 8"cc EF (extend 1'-0" abv & blw opng)
w/ hook ea end per

16 #3 horiz @ 10"cc EF (extend 1'-0" abv & blw opng)

17 #3 horiz @ 12"cc EF (extend 1'-0" abv & blw opng)

9-#5 vert EF btwn jamb bars

8a 5-#5 vert EF btwn jamb bars

5

S4.5

5

S4.5

Note: Reinf placement w/ bars EF per

Reinf placement w/ bars centered per

4

S4.5

typ uno

3

S4.5

typ uno

24 panel base conn per
8

S4.5

9

S4.5

18 see 17

N
E
H
R
P
 C
O
N
S
U
L
T
A
N
T
S
 J
O
IN
T
 V
E
N
T
U
R
E

F
O
R
 T
H
E

N
A
T
IO
N
A
L
 I
N
S
T
IT
U
T
E
 O
F
 S
T
A
N
D
A
R
D
S
 A
N
D
 T
E
C
H
N
O
L
O
G
Y

N
A
T
IO
N
A
L
 E
A
R
T
H
Q
U
A
K
E
 H
A
Z
A
R
D
S
 R
E
D
U
C
T
IO
N
 P
R
O
G
R
A
M

C
O
S
T
 A
N
A
L
Y
S
E
S
 A
N
D
 B
E
N
E
F
IT
 S
T
U
D
IE
S
 F
O
R

E
A
R
T
H
Q
U
A
K
E
-R
E
S
IS
T
A
N
T
 C
O
N
S
T
R
U
C
T
IO
N
 I
N

M
E
M
P
H
IS
, 
T
E
N
N
E
S
S
E
E

DESIGN STUDY

NOT FOR

CONSTRUCTION

1
/1
3
/2
0
1
4
 2
:0
7
:1
4
 P
M

PANEL

REINFORCING

ELEVATIONS

S4.3

WAREHOUSE

BUILDING

DECEMBER 2013

S4.3S4.3S4.3S4.3
 1/4" = 1'-0"

1111Panel Elevation Type A, A1, A2
S4.3S4.3S4.3S4.3

 1/4" = 1'-0"
2222Panel Elevation Type B

S4.3S4.3S4.3S4.3
 1/4" = 1'-0"

3333Panel Elevation Type C



0' - 0"

toc

t.o.c.

see plan

21

22

22

23

21
21

21

20
typ

22

1 typ abv/blw
openings

11

15

10

14
16

9

21

23

tos

see plan

21

0' - 0"

toc

21

22

22

21 21

t.o.c.

see plan

20
typ

24

21

24
19

typ

12

1
over opng

12

17
17

21

tos

varies

0' - 0"

toc

21

22

22

21 21

t.o.c.

see plan

20
typ

24

21

24

19
typ

22

13

13

1818

4
typ

21

tos

varies

N
E
H
R
P
 C
O
N
S
U
L
T
A
N
T
S
 J
O
IN
T
 V
E
N
T
U
R
E

F
O
R
 T
H
E

N
A
T
IO
N
A
L
 I
N
S
T
IT
U
T
E
 O
F
 S
T
A
N
D
A
R
D
S
 A
N
D
 T
E
C
H
N
O
L
O
G
Y

N
A
T
IO
N
A
L
 E
A
R
T
H
Q
U
A
K
E
 H
A
Z
A
R
D
S
 R
E
D
U
C
T
IO
N
 P
R
O
G
R
A
M

C
O
S
T
 A
N
A
L
Y
S
E
S
 A
N
D
 B
E
N
E
F
IT
 S
T
U
D
IE
S
 F
O
R

E
A
R
T
H
Q
U
A
K
E
-R
E
S
IS
T
A
N
T
 C
O
N
S
T
R
U
C
T
IO
N
 I
N

M
E
M
P
H
IS
, 
T
E
N
N
E
S
S
E
E

DESIGN STUDY

NOT FOR

CONSTRUCTION

1
/1
3
/2
0
1
4
 2
:0
7
:1
4
 P
M

PANEL

REINFORCING

ELEVATIONS

S4.4

WAREHOUSE

BUILDING

DECEMBER 2013

S4.4S4.4S4.4S4.4
 1/4" = 1'-0"

1111
Panel Elevation Type D

S4.4S4.4S4.4S4.4
 1/4" = 1'-0"

2222
Panel Elevation E

S4.4S4.4S4.4S4.4
 1/4" = 1'-0"

3333
Panel Elevation F



s
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n

t.o.slab

t.o. ftg

#4 cont cntrd

322SD003-24

Detail

panel bott
reinforcing per
elevs

1" shim/brng pad as
req'd for erection;
non-shrink grou full
length btwn panel
and ftg typ

clr to dowel

 
4" min/6" max

see plan (4'-0" typ uno)

closure pour

12"

12"

9"
36"

conc slab on
grade per plan

#4 dowels to engage
bott reinf (spcg to match
panel dowels)

cont ftg & reinf
per plan

2-#4 cont

conc panel per
elevs (reinf not
shown for clarity)

#4 dowels eq
spaced, # as
noted at left

5"

Note: At panel openings, extend slab on
grade to outside face of panel. At roll up
doors, provide L2x2x1/4" embed at edge of
slab w/ 1/2"Øx3" studs @ 48"cc.

Design 1 - 3 per panel
Design 2 - 4 per panel typ,
7 @ panel type A
Design 3 - 8 per panel typ,
14 @ panel type A -

Í6x8.2x0'-8"
w/ 2-#4 bent bars
and 2-1/2"øx6"
nelson studs

12"

2'-1"2
'-
1"

8 1/2"x2"x0'-6"
ea side

1" brng pads
as reqd
for erection

8 1/2"x8"x't'+4"
w/ 2-1/2"ø x 6"
nelson studs

non-shrink
flowable grout
full length btwn
panel and footing
typical

conc tilt-up
panel per elevs

6
"

2"

8"4"

4"2" 2" 2"

Elevation
Section

provide 3" conc
cover @ all embed 8's

't'+4"

322SD100-8

Detail

-

typ per

1/4 6

side 8 to
Í & embed

8

PJ where occurs
see plan

't'

panel

> embed & studs
= > panel

6

S1.3

322SD010-12

Detail

Typical bar placement @ mid-depth of panel-plan view

e
q
.

e
q
.

vertical bars

horizontal bars conc panel

reveal

Exterior Face

Interior Face>
 v
e
rt
s

re
v
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l

3
/4
"

322SD011-12

Detail

Typical bar placement @ ea face of panel- plan view

horizontal bars

vertical bars

reveal

conc panel

3
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" 
c
lr
 t
o
 v
e
rt

(o
r 
ti
e
 @
 p
ie
r

c
o
n
d
)

1"

re
v
e
a
lExterior Face

Interior Face

c
lr
 t
o

v
e
rt
 (
o
r

ti
e
 @

p
ie
r

c
o
n
d
)

3
/4
"

for reinf. placement, see

322SD012-12

Pier Detail

1" clr
to ties
typ @ all
sides &
ends (&
reveals)

add'l vert
reinf per elev

4

S4.5

sim (horiz
outside
verts)

jamb bars ea end
(2-#5 min)

horiz reinf per
reinf elevs,
extend 12" min
above & below
openings typ uno

Panel w/ reinforcing @ each face

135d hoos w/ 3"
extension, typ

at contractor's
option provide
ties in lieu of horiz
bars EF w/ hooks

1" non-shrink
flowable grout
full length of
footing

concrete tilt-up panel
per elevs (typ reinf not
shown for clarity)

inside face
of panel

provide 3"
conc cover at
all embed 8's

face of
pocket &  L

> panel =
> embed 8

1"

322SD101-8

Detail

1/4

typ @ side
8 to

embed 8

5/16

1/4

typ @ mid
8 to side
& embed
8's

typ per

panel 't'

1"

Notes:
1. See elevation detail for all

info not shown.
2. All rebar welding per              .

't'

panel

jamb bars w/ lap to
embed bars

f.o. panel beyond

6

S1.3

6

S1.3

L5x3x 3/8"(LLV)x0'-7"

83/8"x 5"x1'-0"
(center on joint)

1" bearing
pad as reqd
for erection

embed 85/8"x't'+4"x1'-4"
w/ vertical 83/8"x6"x1'-0"
@ ea pair of dowels

2 dowels @ 3"cc, typ ea
panel embed
Panel Type A - #7x5'-0"
Panel Types E, F: #5x3'-0"

bar to match
dowel size abv
(4 total)

#5 bent bar

12"b
o
tt

o
f 
ft
g

c
lr

PJ 2" typ
>

Note:
For embed 8 welds
see

4"

2'-7"

> dowel83/8"x6"x't' btwn
vert 8's

#4x18"
typ

6
"

3
"

322SD102-8

Detail

4"
typ

> PJ = > embed

7

S4.5

7

S4.5

L5x3x 3/8"(LLV)x0'-7"83/8"x5"x0'-5"
(center on embed)

1" bearing
pad as reqd
at erection

embed 85/8"x't'+4"x0'-9"
w/ vertical 83/8"x6"x0'-7"
@ ea ftg dowel

2 dowels @ 3"cc
Panel Type A - #7x5'-0"
Panel Types A1, A2, E, F: #5x3'-0"

bar to match
dowel size
abv (2 total)

#5 bent bar

12"

b
o
tt

o
f 
ft
g

c
lr

Note:
For embed 8 welds
see

9" min

2'-7"

2"

see detail

6
"

3
"

2"

#4x18"
typ

12" uno

322SD104-8

Detail

83/8"x6"x't' btwn vert
8's (@ ea > ftg embed)

2
'-
1"

end of
panel

1 1/2" 1 1/2"

> embed 8, > embed L
& > dowel

7

S4.5

7

S4.5

edge of
pocket

reinf per
elevations

322SD110-8

Detail
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6
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)

chamfer per Arch'l

embed 8 & L per wall
elevs

panel jamb bars w/
lap to embed bars

embed bars

dashed line
indicates edge
of panel abv

P
J

>
 e
m
b
e
d
 L

>
 e
m
b
e
d
 8

> embed 8
> embed L

embed 8 & L typ
per wall elevs

reinf. per
elevations

>
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n
e
l &

>
 e
m
b
e
d
 8

1"
 t
o
 e
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g
e

o
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1'
-0

"

1'-0"

322SD111-8

Detail

dashed line
indicates
edge of panel
abv, typ

chamfer per
Arch'l

trim steel typ
per elev

panel jamb bars
w/ lap to embed
bars

s
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e
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n

t.o.slab

t.o. ftg

#4 cont cntrd

Detail

panel bott
reinforcing per
elevs

1" shim/brng pad as
req'd for erection;
non-shrink grou full
length btwn panel
and ftg typ

see plan (4'-0" typ uno)

closure pour

9"9"

conc slab on
grade per plan

#4 dowels, spcg to
match panel dowels abv

cont ftg & reinf
per plan

2-#4 cont

conc panel per
elevs (reinf not
shown for clarity)

#4 dowels
per

5"

9"

9"

#4 dowels, spcg to
match panel dowels abv

18" wide x 18" tall conc over ftg

#4 cont
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S4.7

typ

5

S4.7

2

S4.7
typ

typ

dbl L5x5x1/2 strut

20'-0" x 20'-0" x 3'-0"
w/ 16 - #8 bott & #4 @
12'cc top, EW (grid 5 & 7,
cntrd btwn grids I/J)
typ of 2 cols

6'-0" x 6'-0" x 1'-6"
w/ 6 - #5 EW
typ of 3

Design 3Design 3Design 3Design 3

dbl L5x5x1/2 strut dbl L5x5x1/2 strut dbl L5x5x1/2 strut

0' - 0"

toc

567

Design 2 :
HSS12x12x5/16
typ of 4

Design 1:
HSS8x8x5/16
typ of 2
(only 1 BF bay for Design 1)

3

S4.7
typ

1

S4.7

typ

Design 2:
13'-0" x 13'-0" x 3'-0" w/ 14 - #7 EW
bott & #4 @ 12"cc top, typ of 2 col's
(grid 5 & 7, cntrd btwn grids I /J)

Design 1:
12'-0" x 12'-0" x 3'-0" w/ 13 - #7 EW bott
& #4 @ 12"cc top, typ of 2 col's (grid 5 &
6, cntrd btwn grids I /J)

Design 2:
typ ftg per plan

Design 1 & 2Design 1 & 2Design 1 & 2Design 1 & 2

Design 1:
as noted at right

S 'L1' 'L2' 'L3' 'L4' 'L5' 'L6'

Brace Welding Schedule
522SD007-12

For typical HSS slot detail see             .  For Brace Frame Gusset Plate Geometry

Notes:

; 't'
Tube Bracing

All gusset ;'s are to be ASTM A572 Gr 50 uno.

Length of weld from gusset ; to beam or column shall be full length of ;.  Weld

2.

3.

1.

lengths shown above are minimum and may need to be exceeded to accomodate

Plate lengths may be adjusted ± 1/2" to facilitate fabrication.4.

and concrete (where occurs) have been placed.
Weld HSS diagonal bracing to gusset ;'s ONLY AFTER framing, metal deck

Where diagonal bracing & horizontal strut attach to a common connection ;, the
diagonal bracing size shall determine the conn ; 't'.

6.

5.

HSS12x12x5/16

dbl L5x5

weld size weld lengths (min per note #3)

3/4"  5/16"

note 6 3/8"

8" N/A

N/A

N/A

N/A N/A N/A

18"

connection geometry, see details.

7.

(note 2)

30"12"15"14" 3/8"1"HSS16x0.625

8"N/AN/A4" 1/4"3/4"HSS8x8x5/16

The Fabricator shall submit one representative sample connection detail for
each joint configuration type for review to verify the parameters given have
been properly interpreted PRIOR TO detailing all of the building brace frame
joints.  The Fabricator is to detail the remaining joints only after this submittal
has been reviewed and returned to the General Contractor.

Detail see               .  Fabricator shall submit shop drawings for each joint that are

15"

drawn to the same horizontal and vertical scales so that proper joint detailing
may be verified.

N/A

N/A

N/A

N/A

12"

6"

6"

8

S4.7

7

S4.7

G Beams Grid I/JG Beams Grid I/JG Beams Grid I/JG Beams Grid I/J

Design 2

Design 3

 W24x55
c = 1"

W24x55
c = 1"

Design 1

G 1 G 2 G 3 G 4 G (BF)

Note: "c" is amount of camber

 W24x55
c = 1"

 W24x55
c = 1"

 W24x55
c = 1"

 W24x55
c = 1"

W24x68
c = 3/4"

 W24x55
c = 1"

 W24x55
c = 1"

W24x68
c = 3/4"

W24x68
c = 3/4"

W24x76
c = 3/4"

W24x68
c = 3/4"

 W24x55
c = 1"

W27x94

G Beam Connections Grid I/JG Beam Connections Grid I/JG Beam Connections Grid I/JG Beam Connections Grid I/J

Design 2

Design 3

6/S5.1 (1)Design 1

Grid 2 Grid 3 Grid 4 Grid 5 Grid 6

Note: 1.  Connections are mirrored about grid 6

2.  "(#)" indicates # of rows of slip critical bolts

3.  Connection to occur @ beam on each side of column @ noted grid

6/S5.1 (1) 6/S5.1 (1) 6/S5.1 (1) 6/S5.1 (1)

6/S5.1 (1) 6/S5.1 (1) 6/S5.1 (2) 6/S5.1 (2) 6/S5.1 (2)

6/S5.1 (1) 6/S5.1 (2) 7/S5.1 7/S5.1 7/S5.1
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522SD002-12

Detail

� beam
see plan

HSS diag brace
see elevations,
typ. Slot at � to
pass � per

Beam/Column Joint

possible � cut
line, see

'd
'

d
/2

d
/2

see
s L3

s L2
see

3

S4.6

7

S4.7

8

S4.7

3

S4.6

cap � 5/8"xWF dim + 1"
w/ 1/4" fillet all around

1/2" full depth stfnr ea
side w/ 1/4" fillet ea
side, 3 sides

2-3/4"Ø thru bolts, cap � to
WF bm. Centered on col
@ std ga (4 tot)

8"

522SD003-12

Detail

� beam per plan

HSS diagonal
see elevations, typ.
Slot at � to pass
� per

stiff �  3/8" ea
side bm web or
gusset � typ

Note:
Welding of diagonals to gusset
shall not occur until framing,
metal deck, and concrete
(where occurs) are in place.

Beam Midspan

where distance
exceeds 6" provide
 1/2" stiffener � ea
side of gusset

'd
'/

2
'd

'/
2

'd
'

typ @ stfnr �'s

S L4
see

5/16

1"
 c

lr

shaped �, see
for thickness

3

S4.6

2" clr min

3

S4.6

8

S4.7

522SD004-12

Detail

eq eq

3
"

3"

dbl L  horiz strut
where occurs
see frame elev

e
q

e
q

provide 1"x 1/4" fillet weld
4-sides � washer to base
� (no welds for Design 3)

Note:
Coordinate height of conn.
� with reqired weld length
per perp conn �

base � ASTM
A572 gr. 50
Design 1 - 1"
Design 2 - 1"
Design 3 - 1 1/2"

2-F1554 anchor rods (4-total)
w/ double nuts & 8" projection
in 3/16"Ø oversize holes.
Design 1 - 1" (grade 55)
Design 2 - 1 1/8" (grade 36)
Design 3 - 1 1/4" (grade 105)

3/4"øx5" headed welded studs

-

-

s

gusset to
base �

CJP typ
uno

�1/2"x3"x3" typ w/
1/16"Ø oversized
hole

1'-4"

1'
-4

"

522SD005-12

Detail

� col
see plan

horiz dbl L strut
see elevation

base �
per for info not shown

see

Zipper Column

per plan
tof

0'-0"
toc

�
 H

S
S

weld horiz strut
as in

6
"

1"

pad ftg
per plan

6

S4.7

2

S4.7

2

S4.7

522SD008-8

OCBF Gusset � Geometry Detail

� HSSbrace

diag brace per elevations,
slot @ � to pass gusset �
as in

1/2" min typ
ea side

1/2" min to
1 1/2" max clr

shaped gusset
� 't' per

optional � line cut
provided min weld
length is met

'L2' or 'L4' min, see

details and 3/S4.6

30°
min

'L
3

' 
o

r 
'L

5
' 
m

in
, 
s

e
e

d
e

ta
ils

 &
 3

/S
4

.6

s L1
see

8

S4.7

3

S4.6

3

S4.6

Design 1 - ±12"
Design 2 - ±16"
Design 3 - ±24"

D
e

s
ig

n
 1
 -

 ±
2
0

"
D

e
s

ig
n
 2

 -
 ±

2
7
"

D
e

s
ig

n
 3

 -
 ±

3
2
"

522SD009-12

b
o

tt
 o

f

a
n
c

h
o

r
ro

d
s

b
o

tt
 o

f

fo
o

ti
n
g

HSS col, slot at
� to pass �

shaped � 't'
see

3
"

� washers  1/2"x3"I & dbl
nuts to engage reinf

per plan
tof

0'-0"
toc

HSS diag brace
see elevations,

Base w/ out
Horiz Strut

2" flowable
non-shrink
grout

pad ftg size &
reinf per plan

possible � cut
line, see

Detail

-

s L5

1/2" min

7

S4.7

3

S4.6

6

S4.7
base �
uno

5/16

522SD010 - 4

Detail

� HSS
& �

Typ HSS slot -
OCBF

2
" 

m
a

x
o

v
e

rc
u
t

HSS brace
or column
see elevations

Terminate slot
in HSS @
pre-drilled hole

gusset �, see
elevations

slot width =
�'t' +  1/8" max

erection bolt
as req'd

522SD001-12

b
o

tt
 o

f
a

n
c

h
o

r
ro

d
s

b
o

tt
 o

f

fo
o

ti
n
g

HSS col, slot at
� to pass �

shaped � 't'
see

3
"

per plan
tof

0'-0"
toc

HSS diag brace
see elevations

Base w/
Horiz Strut

2" flowable
non-shrink
grout

pad ftg size &
reinf per plan

3/8" � ea side gusset
to project 1" beyond
face of HSS

possible � cut
line, see

3/4" embed � to match
base � dimensions w/
dbl nuts & 3"Ø air hole

Detail

-

base �
uno

3
"

3

S4.6

1/2" min

6

S4.7

7

S4.7

2" typ
gap

S L5
S L6

L6

S L6

horiz strut per
elevations

A

A1" typ

s 'L6'
typ

3/4"Ø x 5" headed
studs (8 eq spaced
ea side, 16 tot ea
bay, 32 tot ea
frame)

A572 gr 50 �
1/2" x 6" x 18"

s 'L6'
typ

Section A-A
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Base Plate Schedule

510SD001-1

    less,  5/16" at base plates greater than  3/4".
1.  Weld 'w' shall be  1/4" at base plates  3/4" and
Notes:

14" 9" 4 1/2" 9 1/2"

'e'

7"

7 1/2"

8"

8 1/2"

10 1/2"

11 1/2"

'd'

2"

2 1/2"

3"

3 1/2"

5 1/2"

6 1/2"13"

11"

7"

5 1/2"

5"

3 1/2"

'c''b''a''t'

9"

10"

11"

12"

16"

18"1 1/2"

1 1/2"

1"

12x12

10x10

8x8

6x6

5x5

4x4

Base Plate Size

3x3  5/8"

 5/8"

1"

1 1/4"

7x7 1 1/4" 13" 8" 4" 9"

capacity

-

-

-

-

-

-

-

-

Column
Size

14"

9"

10"

11"

12"

16"

18"

13"

Detail
510SD002-12

1 
1/
2
"

1 1/2"1 1/2"

eq eq

e
q

e
q

column
see plans

0 over 1 1/2" flowable
non-shrink grout.
For 0 thickness 't'
see

'b
'

'a'

2-1 1/16"ø holes for

anchor rods w/ dbl
 3/4"øx1'-6" F1554 Gr 36

1 
1/
2
"

A

S5.1

A

S5.1

-

-

w
see sched

nuts and 5" proj

Connection Schedule

less,  5/16" at base plates greater than  3/4" thick.
3.  Weld 's' shall be  1/4" at base plates  3/4"  thick and

Notes:

7 1/2"  1/2"3"x3"  1/4" 11" 4" 3/16"

1.  Use 0 't' for largest HSS column at connection

 5/16"

11"

9"

6"

5"

16"

15"

13"

12"

3/4"

 3/8"

 3/4"

 1/4"

10"x10"

8"x8"

4"x4"

5"x5"

Base 0

0't'
Stfnr

Size
Column
HSS

 5/8"

 3/4"

 7/8"

1"

8 1/2"

9 1/2"

12 1/2"

14 1/2"

2.  'B' indicates the minimum width.  Use the greater
width of the beam flange or the minimum indicated.

2

6"x6"  3/8"  1/4" 14" 7" 10 1/2"  3/4"

 5/16"

 3/4"11 1/2"8"15" 1/4" 1/2"7"x7"

 1/4"

 1/4"

'A' 'B' 'C' 'D'w

512SD021-1

1

Deck Welding Schedule

6.  Provide shoring as required at all decks per mfr recommendations.

5.  All metal deck shall have two spans minimum.

4.  See               for metal deck welding at struct steel supports.

DGB-36
Roof Deck

1 1/2"x22 ga    4     PW
per sheet

PW
@      12"  cc

3.  See                 for typical weld patterns.

2.  Metal deck shall be ASC or approved equal, of type
      and gauge shown on plans and welded as shown above.

1.  PW=  3/4" diameter ( 1/2" effective diameter) puddle weld ;
    TSW= 1 1/2" min top seam weld; DG = Delta Grip

Diaphragm
Shear
Capacity

Side
Laps

Parallel
Supports

Perpendicular
Supports

Depth &
Gauge

Deck
Type

530SD001-1

D

S5.1

3

S5.1

DG @
60" cc

489#/
'

A

DGB-36
Roof Deck

1 1/2"x22 ga    4     PW
per sheet

PW
@      12"  cc

DG @
18" cc

684#/
'

B

Metal Deck
Weld Patterns

36"

Type DGB-36 4

Deck Type No.  3/4"ø PW
   per sheet

Profile

530SD002-1

puddle weld
to F see

metal deck
perpendicular
to beam

F bm see
plan

F bm see
plan

puddle weld
to F see

top seam weld
see

split mtl deck
where F does
not occur at
low flute w/ min
1 1/2" brng

metal deck
parallel
to beam

18 ga filler 0

C

S5.1

C

S5.1

C

S5.1

C

S5.1

Detail
530SD003-12

puddle weld
to F see

2" lap at
deck splice

1 1/2" min brng
option in lieu
of lap splice

Metal deck w/o conc
to F beams

Note: Provide 2 rows of PW at all drag lines shown on plan
              (beams w/ special end connections      ,    ,     ,       ,    )

metal deck

Section A-A

open

Note: Applies at holes from 6" to 24" wide
in metal deck without concrete

A

A

'd' 'd'
12"
min

L1 1/2x1 1/2x3/16". Install
angle either above
deck or below deck
before cutting hole

'd'
12"
min

Detail
531SD003-12

1/8 1 1/2

typ ea
flute

-

F @ end typ diag strut
bridging @ end
bay typ

horiz bridging @ t&b chord as
indicated on plans or as req'd
by OWJ mfr. coord. location w/
General Contractor

cross bridging to
occur @ 40'-0"cc
max. Coord w/
General Contractor

bridging attach by OWJ mfr to
attach directly to top flange
do not attach to decking,
sheathing or wood frmg
where occurs

bridging clips @
conn's designed &
supplied by OWJ mfr.

floor mtl deck or
roof deck or
sheathing as
occurs

bridging attach
by OWJ mfr to
attach directly
to OWJ chord
do not attach
to decking,
sheathing or
wood frmg
where occurs

Detail
560SD002-48

Detail

F column
see plans

2" 2"eq eq

e
q

e
q

2
"

2
"

1 1/4" base plate

Typ F base 0
510SD009-12

-

2-1 1/16"ø holes for

anchor rods w/ dbl
 3/4"ø x 1'-6" F1554 Gr 36

nuts and 5" proj

1/2" no weld typ

typ @
flange1/4

1/4 'T'

1'-10"

1'
-1
0
"

1 1/2" flowable
non-shrink
grout under 0

Detail
Seismic tie WF
beam to HSS column

s
p
a
c
e
s

@
 3
"c
c

col above where
occurs, shown
dashed

HSS col see plans,
slot at J to pass 0

shear 0 t = t          +  1/8"
one piece thru col
(A572, gr 50)

F bms, see plans

beam near side not
shown for clarity

1 
3
/4
"

1 
3
/4
"

2 3/4" 1 3/4"3"

'K
'

3/4"

see schedule
for number of
rows of  7/8"ø SC HSB's

512SD026-12

web
typ 0 to
HSS, see
schedule

E

S5.1

E

S5.1

cap 0 per

1 or 2 rows of SC bolts
per sched on S4.6

5

S5.3

5/16

J
 b
m
 a
n
d

s
h
e
a
r 
0

F see plan ty
p

HSS col see plans

18"
typ

'T
' 
b
m
-2
 1
/2
"

1 
3
/4
"

1 3/4"
typ

3/4"

3-7/8"Ø A325-N
erection bolts
typ

Detail
Welded Seismic
tie @ HSS col

one piece shear 0
3/4" thru col (Grade
50)

512SD029-12

CJP @ seismic
tie where

occurs both
directions

5/16

Do not weld W1
until after conc o/
mtl deck is placed

cap 0 per

HSS slot width =
0 't' + 1/8" max513SD001-1

Connection Schedule

10-1"ø

9-1"ø

7

6

5

5

4

3

W36

W33

W30

W27

W24

W21

W18

2

W16

Shr 0 't'A325-N

W12 & W14

W8 & W10

Beam Size

 1/4"

 3/8"

 3/8"

 1/4"

 1/4"

 1/4" 3/8"

 3/8"

 5/16"

 3/16"

 3/16"

 1/4"

 1/4"

 1/2"

 5/8"

 3/8"

 3/8"

 3/8"

No. & Dia.

Bolts

- 7/8"ø

- 7/8"ø

- 7/8"ø

- 7/8"ø

- 7/8"ø

- 7/8"ø

- 7/8"ø

1. This schedule applies to non-frame  connections, typical.

Í8 & Í10 - 7/8"ø2  3/16"

 3/8"

 1/4"

 1/4"

8-1"ø

Max. load
capacity

26.1

26.1

39.1

78.3

97.9

97.9

117

137

152

227

275

w

k

k

k

k

k

k

k

k

k

k

k

2. LRFD load capacity per AISC Manual 13th ed., table 10-9a.

2
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Detail
Bent 
 blkg
btwn joists

OWJ beyond

� or OWG

10ga bent 
 or HSS
blkg btwn OWJ

Note: cond @ bldg
edge w/ OWJ one
side only sim

mtl floor or roof
deck see plan

5"

PW per

C

S5.1

d
e
p
th
 t
o
 m
a
tc
h

O
W
J
 s
e
a
t 
d
e
p
th

OWJ

� or OWG

blkg btwn
OWJ

Plan

6
" 
m
a
x

.
 O
W
J

6
" 
m
a
x

.
 O
W
J

560SD001

3/16 3-12

blkg
to �

-

Detail

to
s
 @
 c
a
p
 


&
 O
W
G
 b
rg
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Design Drawings 

Chapter 5 

Hospital Building Design 
Drawings 

This chapter provides the following design drawings prepared for the hospital 
building: 

• Figure 1: Foundation Plan [Hospital: ASCE 7-05 Wind Design] 

• Figure 2: Typical Floor Plan [Hospital: ASCE 7-05 Wind Design] 

• Figure 3: Column Schedule [Hospital: ASCE 7-05 Wind Design] 

• Figure 4: Braced Frame Elevation Lines 3, 4, E & D [Hospital: ASCE 7-05 Wind 
Design] 

• Figure 5: Foundation Plan [Hospital: IBC 2003 (ASCE 7-02) Seismic Design] 

• Figure 6: Typical Floor Plan [Hospital: IBC 2003 (ASCE 7-02) Seismic Design] 

• Figure 7: Column Schedule [Hospital: IBC 2003 (ASCE 7-02) Seismic Design] 

• Figure 8: Braced Frame Elevation [Hospital: IBC 2003 (ASCE 7-02) Seismic 
Design] 

• Figure 9: Foundation Plan [Hospital: ASCE 7-10 Seismic Design] 

• Figure 10: Typical Floor Plan [Hospital: ASCE 7-10 Seismic Design] 

• Figure 11: Column Schedule [Hospital: ASCE 7-10 Seismic Design] 

• Figure 12: Braced Frame Elevation [Hospital: ASCE 7-10 Seismic Design] 

• Figure 13: BRBF Connection Detail 

• Figure 14: Collector Beam Connection Detail 

• Figure 15: Typical Beam Connections all Designs 

• Figure 16: BRB Connection at Foundation 
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Design Drawings 

Chapter 6 

School Building Design 
Drawings 

This chapter provides the following design drawings prepared for the school 
building: 

• S0.1 General Notes 

• S0.2 General Notes 

• S1 Foundation Plan 

• S2 Foundation Plan 

• S3 Foundation Plan 

• S4 Low Roof Plan 

• S5 2nd Floor Plan 

• S6 2nd Floor Plan 

• S7 Roof Plan 

• S8 Roof Plan 

• S9 Roof Plan 

• S10 Elevations 

• S11 Elevations 

• S12 Elevations 

• S13 Wall Reinforcement and Details 

• S14 Wall Connection Details 
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