
Building Codes Considered:
ASCE 7-10
CBC 2013
AISC Steel Design Manual, 14th Edition
ACI 318-04

SEISMIC DESIGN CRITERIA
Sds=0.791g
Sd1=0.450g
SOIL CLASSIFICATION: D
SEISMIC DESIGN CATEGORY: E

BASIC WIND SPEED: 110 MPH
EXPOSURE CATEGORY: C

SCOPE: THE INFORMATION CONTAINED IN THESE DRAWINGS IS FOR A
SINGLE, SIX STORY BUILDING LOCATED IN THE AGRICULTURAL LANDS
CONTROLLED BY CALIFORNIA POLYTECHNIC STATE UNIVERSITY, SAN LUIS
OBISPO. THE INTENDED USE OF THE STRUCTURE IS A LIGHT WEIGHT
HYDROPONIC VERTICAL FARMING FACILITY.

THESE DRAWINGS HAVE BEEN CREATED FOR THEORETICAL AND
EDUCATIONAL PURPOSES ONLY. A LICENSED ENGINEER MUST GIVE
PERMISSION FOR THE DRAWING SET IN ITS ENTIRETY BEFORE
CONSTRUCTION CAN TAKE PLACE.

NOTIFY ENGINEER IF INCONSISTENCIES ARE PRESENT FOR CLARIFICATION.

MATERIAL SPECIFICATION DETAILS

STRUCTURAL USE       SPECIFIED GRADE         MINIMUM STRENGTH

WIDE FLANGE STEEL SECTIONS ASTM A992 50 KSI

HOLLOW STRUCTURAL SECTIONS ASTM A500  46 KSI

SINGLE AND DOUBLE ANGLE SECTIONS ASTM A36 36 KSI

WT STEEL SECTIONS ASTM A36 36 KSI

SOLID STEEL BARS ASTM A36 36 KSI

NORMAL WEIGHT CONCRETE N/A 4 KSI (28 DAY)

REINFORCING STEEL ASTM Gr. 60 60 KSI

MATERIALS SHALL BE USED ONLY FOR THEIR PERSCRIBED APPLICATION

FOR MATERIAL SUBSTITUTIONS, OBTAIN PERMISSION FROM ENGINEER OF RECORD

1. STRUCTURAL STEEL SHALL BE DESIGNED, DETAILED, FABRICATED
AND ERECTED IN ACCORDANCE WITH THE AISC 'SPECIFICATION FOR
STRUCTURAL STEEL BUILDINGS' AND 'CODE OF STANDARD PRACTICE FOR
STEEL BUILDINGS AND BRIDGES' (LATEST EDITION AND SUPPLEMENTS).

2. A.  STEEL JOISTS SHALL CONFORM TO THE CURRENT APPLICABLE
ISSUE OF THE STANDARD SPECIFICATIONS FOR STEEL JOISTS (K
SERIES), LONGSPAN STEEL JOISTS (LH SERIES), OR DEEP LONGSPAN
STEEL JOISTS (DLH SERIES), OR SUPER LONGSPAN STEEL JOISTS (SLH
SERIES), AS ADOPTED BY THE STEEL JOIST INSTITUTE AND THE AISC.

B.  STEEL JOIST FABRICATOR SHALL SUBMIT SHOP DRAWINGS AND
CALCULATIONS WET SEALED BY A CIVIL ENGINEER LICENSED IN THE
STATE OF CALIFORNIA. JOIST DESIGNS AND DRAWINGS SHALL INCLUDE
BRIDGING AND OTHER MISCELLANEOUS ITEMS AS REQUIRED.

C.  JOISTS ARE TO BE DESIGNED TO MEET MAXIMUM DEFLECTION
CRITERIA:
MAXIMUM LIVE LOAD DEFLECTION = L/360
MAXIMUM TOTAL LOAD DEFLECTION = L/240

D. STEEL JOIST DESIGN CRITERIA:

A. DEAD LOAD: UNIFORM DEAD LOAD =
B. LIVE LOAD: UNIFORM LIVE LOAD =
C. EQUIPMENT LOADS REFER TO MEP DRAWINGS.
D. ADDITIONAL LOADS AS INDICATED IN THIS SET OF STRUCTURAL
DRAWINGS.
E. ALL JOISTS SHALL BE DESIGNED TO CARRY A SUSPENDED
CONCENTRATED LOAD OF 1,000 POUNDS IN ADDITION TO THE SPECIFIED
DEAD AND LIVE LOAD TO BE APPLIED TO ANY POINT ALONG OF THE
BOTTOM OR TOP CHORD, UNO.

3. STRUCTURAL STEEL SHALL CONFORM TO THE ASTM DESIGNATION
A992 GR50, EXCEPT ANGLES, CHANNELS, PLATES AND BARS WHICH
SHALL CONFORM TO ASTM DESIGNATION A36, UNLESS NOTED
OTHERWISE.

4. PIPE COLUMNS SHALL CONFORM TO ASTM DESIGNATION A53
GRADE B. HSS ROUND SHALL CONFORM TO ASTM A500 GRADE B WITH Fy
= 42 KSI. ALL STEEL HSS TUBES SHALL CONFORM TO ASTM A500 GRADE
B COLD FORMED TUBES WITH Fy = 46 KSI.

5. BOLTS SHALL CONFORM TO ASTM A325N, UNO. ANCHOR BOLTS
SHALL CONFORM TO ASTM F1554, GRADE 36/55/105, UNO.

6. THE STRUCTURAL STEEL FABRICATOR AND STEEL DECK
FABRICATOR SHALL FURNISH SHOP DRAWINGS OF ALL STRUCTURAL
STEEL AND STEEL DECK, RESPECTIVELY, FOR ARCHITECT AND
STRUCTURAL ENGINEER'S REVIEW BEFORE FABRICATION.

7. BOLT HOLES IN STEEL SHALL BE 1/16 INCH LARGER THAN
NOMINAL SIZE OF BOLT USED, EXCEPT ANCHOR BOLT HOLES. FOR
ANCHOR BOLTS, REF. AISC 13TH ED., TABLE 14-2.

8. STRUCTURAL STEEL SURFACES THAT ARE NOT EXPOSED TO
WEATHER SHALL BE LEFT UNPAINTED. SEE ARCHITECTURAL DRAWINGS
FOR ANY ADDITIONAL REQUIREMENTS.

9. WELDING TESTS AND INSPECTIONS, SEE SPECIFICATIONS.

1. ALL PHASES OF WORK PERTAINING TO THE CONCRETE CONSTRUCTION
SHALL CONFORM TO THE 'BUILDING CODE REQUIREMENTS FOR STRUCTURAL
CONCRETE', ACI 318, AND THE 'SPECIFICATIONS FOR STRUCTURAL CONCRETE,
ACI 301, LATEST EDITIONS, WITH MODIFICATIONS AS NOTED ON THE DESIGN
DRAWINGS OR SPECIFICATIONS.

2. REINFORCED CONCRETE DESIGN IS BY THE ULTIMATE STRENGTH DESIGN
METHOD.

3. ALL MIX DESIGNS SHALL BE PREPARED BY A QUALIFIED CIVIL ENGINEER
LICENSED IN THE STATE OF CALIFORNIA AND BEAR HIS WET SEAL AND
SIGNATURE.  THE DESIGNS FOR EACH TYPE OF CONCRETE STRENGTH
SPECIFIED SHALL STATE THE PROJECT NAME AND LOCATION OF USAGE.

4. SCHEDULE OF STRUCTURAL CONCRETE 28-DAY STRENGTHS & TYPES:

LOCATIONS IN STRUCTURE STRENGTH, PSI TYPE
FOOTINGS HARD ROCK
SLAB ON GRADE HARD ROCK
FILL ON STEEL DECK HARD ROCK
RETAINING WALLS HARD ROCK

5. PORTLAND CEMENT SHALL CONFORM TO ASTM C150, TYPE V IN CONTACT
WITH SOIL AND TYPE II ELSEWHERE. CONCRETE EXPOSED TO SOILS
CONTAINING SULFATES SHALL COMPLY WITH CBC SECTION 1904.2.

6. CONCRETE MIXES MAY CONTAIN FLY ASH. THE FLY ASH SHALL CONFORM
TO ASTM C618 CLASS F.

7. AGGREGATE FOR HARD ROCK CONCRETE SHALL CONFORM TO ALL
REQUIREMENTS AND TESTS OF ASTM C33 AND PROJECT SPECIFICATIONS.
EXCEPTIONS MAY BE USED ONLY WITH PERMISSION OF THE STRUCTURAL
ENGINEER.

8. AGGREGATE FOR LIGHTWEIGHT CONCRETE SHALL CONFORM TO ASTM C330
AND PROJECT SPECIFICATIONS.  LIGHTWEIGHT CONCRETE MIX DESIGN SHALL
BE TESTED, PRIOR TO APPROVAL, FOR SHRINKAGE IN ACCORDANCE WITH ASTM
C157.  SHRINKAGE SHALL NOT EXCEED 0.0005 INCHES/INCH.

9. FORMS FOR CONCRETE SHALL BE LAID OUT AND CONSTRUCTED TO
PROVIDE THE SPECIFIED CAMBERS SHOWN ON THE DRAWINGS.

10. NON-SHRINK, NON METALLIC GROUT UNDER BASEPLATES, SILL PLATES,
ETC. SHALL HAVE A MINIMUM F’c=7000 PSI.

11. PLACEMENT OF CONCRETE SHALL CONFORM TO ACI STANDARD 304 AND
PROJECT SPECIFICATIONS. SANDBLAST ALL CONCRETE SURFACES AGAINST
WHICH CONCRETE IS TO BE PLACED.

12. THOROUGHLY CLEAN AND ROUGHEN ALL EXISTING CONCRETE, CONCRETE
PREVIOUSLY POURED AND HARDENED AND MASONRY SURFACES TO RECEIVE
NEW CONCRETE. INTERFACE SHALL BE ROUGHENED TO A FULL AMPLITUDE OF
1/4” UNLESS NOTED OTHERWISE.

13. CLEAR COVERAGE OF CONCRETE OVER REINFORCING BARS SHALL BE AS
FOLLOWS:

MINIMUM COVER, INCHES

A. CONCRETE CAST AGAINST
AND PERMANENTLY EXPOSED TO EARTH 3

B. CONCRETE EXPOSED TO EARTH OR WEATHER:
NO 6 THROUGH NO. 18 BAR 2
NO 5 BAR AND SMALLER 1 1/2

CONCRETE NOT EXPOSED TO WEATHER OR
IN CONTACT WITH GROUND, UNO:
SLABS, WALLS, JOISTS:
NO. 14 AND NO. 18 BAR 1 1/2
NO. 11 BAR AND SMALLER 3/4

BEAMS, COLUMNS AND WALL JAMBS:
PRIMARY REINFORCEMENT TIES,
STIRRUPS, SPIRALS 1 1/2

D. SLAB ON GRADE, 2 INCHES CLEAR FROM TOP.

FOR PRECAST AND PRESTRESSED CONCRETE COVERAGES,
SEE ACI 318 SECTIONS 7.7.2 AND 7.7.3.

14. ALL REINFORCING BARS, ANCHOR BOLTS AND OTHER CONCRETE INSERTS
SHALL BE WELL SECURED IN POSITION PRIOR TO PLACING CONCRETE.

1. FIBERGLASS DECKING SHALL BE GATOR DECK TYPE T-5020 IN ALL
LOCATIONS SPECIFIED.

2. CONTRACTOR SHALL ATTACH DECKING TO STRUCTURAL FRAMING
MEMBERS PER SPECIFICATIONS PROVIDED BY THE MANUFACTURER.

3. MINIMUM BEARING ON A STRUCTURAL FRAMING MEMBER IS 3 INCHES IN
ADDITION TO SPECIFICATIONS PROVIDED BY THE MANUFACTURER.

4. CONTRACTOR SHALL VERIFY THAT ANY CONNECTION METHODS USED,
SPECIFIED BY THE MANUFACTURER OR OTHERWISE, SHALL HAVE SUFFICIENT
RESISTANCE TO CORROSION BY AMBIENT HUMIDITY.

5. TOP OF DECK LEVELS SHALL BE FLUSH WITH EACH OTHER IN ALL
LOCATIONS, INCLUDING THOSE WHERE CHANGE IN DECKING MATERIAL
OCCURS.

1. STEEL DECKING SHALL BE WELDED BAR GRATING,
CLASSIFICATION 15-W-2.

2. CONTRACTOR SHALL ATTACH DECKING TO STRUCTURAL
FRAMING MEMBERS PER SPECIFICATIONS PROVIDED BY THE
MANUFACTURER.

3. MINIMUM BEARING ON A STRUCTURAL FRAMING MEMBER IS 3
INCHES IN ADDITION TO SPECIFICATIONS PROVIDED BY THE
MANUFACTURER.

4. DECKING SHALL BE SUFFICIENTLY COATED IN CORROSION-
RESISTANT MATERIAL BEFORE INSTALLATION AND INSPECTED AT
CONNECTION POINTS AFTER INSTALLATION TO DETERMINE IF
ADDITIONAL COATING IS REQUIRED.

5. TOP OF DECK LEVELS SHALL BE FLUSH WITH EACH OTHER IN
ALL LOCATIONS, INCLUDING THOSE WHERE CHANGE IN DECKING
MATERIAL OCCURS.

6. SEE ARCHITECTURAL, MECHANICAL, ELECTRICAL, ETC., FOR
SIZES AND LOCATIONS OF DECK OPENINGS AND FOR DECK
OPENINGS SMALLER THAN 12" NOT SHOWN ON THE STRUCTURAL
DRAWINGS.  SEE TYPICAL DETAILS FOR FRAMING REQUIREMENTS
AT DECK OPENINGS.  OPENINGS LARGER THAN 12" SHALL NOT BE
PLACED IN DECK UNLESS SPECIFICALLY SHOWN ON THE
STRUCTURAL DRAWINGS, NOTIFY THE STRUCTURAL ENGINEER.

1. FOUNDATION DESIGN IS BASED ON THE MINIMUM ALLOWABLE
FOUNDATION AND PRESSURE VALUES PROVIDED IN TABLE 1806.2 OF THE
2013 EDITION ON THE CALIFORNIA BUILDING CODE.

2. FOOTINGS ARE DESIGNED BASED ON AN ALLOWABLE SOIL BEARING
PRESSURE OF 1500 PSF. ALL FOUNDATIONS TO BE FOUNDED ON PROPERLY
PREPARED FILL. OVEREXCAVATE AS NECESSARY TO MAINTAIN UNIFORM
SETTLEMENT.

3. CONTRACTOR SHALL PROVIDE FOR PROPER DEWATERING OF
EXCAVATIONS FROM SURFACE WATER, GROUND WATER, SEEPAGE, ETC.

4. EXCAVATIONS FOR FOOTINGS SHALL BE APPROVED BY THE
GEOTECHNICAL ENGINEER PRIOR TO PLACING THE CONCRETE AND
REINFORCING. THE CONTRACTOR SHALL NOTIFY THE GEOTECHNICAL
ENGINEER WHEN THE EXCAVATIONS ARE READY FOR INSPECTION. THE
GEOTECHNICAL ENGINEER SHALL SUBMIT A LETTER OF COMPLIANCE TO THE
OWNER.

5. ALL EXCAVATIONS SHALL BE PROPERLY BACKFILLED. DO NOT PLACE
BACKFILL BEHIND RETAINING WALLS BEFORE CONCRETE OR MASONRY HAS
ATTAINED FULL DESIGN STRENGTH. CONTRACTOR SHALL BRACE OR
PROTECT ALL BUILDING AND PITWALLS BELOW GRADE FROM LATERAL LOADS
UNTIL ATTACHING FLOORS ARE COMPLETELY IN PLACE AND HAVE ATTAINED
FULL STRENGTH. CONTRACTOR SHALL PROVIDE FOR DESIGN, PERMITS AND
INSTALLATION OF SUCH BRACING.

6. FOOTING BACKFILL AND UTILITY TRENCH BACKFILL WITHIN THE
BUILDING PERIMETER SHALL BE MECHANICALLY COMPACTED IN LAYERS, TO
THE APPROVAL OF THE GEOTECHNICAL ENGINEER. FLOODING WILL NOT BE
PERMITTED.

7. ALL ABANDONED FOOTINGS, UTILITIES, ETC., THAT INTERFERE WITH THE
NEW CONSTRUCTION SHALL BE REMOVED.

ABBREVIATIONS

AB ANCHOR BOLT
ADDL ADDITIONAL
ALT ALTERNATE
APA AMERICAN PLYWOOD

ASSOCIATION
ARCH ARCHITECTURAL
AWPAAMERICAN WOOD

PRESERVERS
ASSOCIATION

B BOTTOM
BLKG BLOCKING
BM BEAM
BN BOUNDARY NAIL
BRG BEARING
BTWN BETWEEN
BOT BOTTOM
CIP CAST-IN-PLACE
CJ CONSTRUCTION JOINT
CL CENTER LINE
CLR CLEAR
COL COLUMN
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
DBL DOUBLE
DF DOUGLAS FIR/LARCH
DP DEEP
DIA DIAMETER
DIM DIMENSION
DO DITTO (REPEAT)
DWG DRAWING
DWL DOWEL
E EXISTING
EA EACH
EF EACH FACE
EL ELEVATION
ELEC ELECTRICAL
ELEV ELEVATOR
EMBED EMBEDMENT
EN EDGE NAIL
EQ EQUAL OR EQUIVALENT
ES EACH SIDE
EW EACH WAY
EXT EXTERIOR
FDN FOUNDATION
FF FINISHED FLOOR
FJ FLOOR JOIST
FOC FACE OF CONCRETE
FOM FACE OF MASONRY
FOS FACE OF STUD
FRM FRAMING
FRT FIRE-RETARDANT TREATED
FS FAR SIDE
FTG FOOTING
GA GAUGE
GALV GALVANIZED
GLB GLUED LAMINATED BEAM
GR GRADE
H HORIZONTAL
HDR HEADER
HGR HANGER
HGT HEIGHT
HORIZ HORIZONTAL
HSH HORIZONTALLY SLOTTED HOLES
ID INSIDE DIAMETER
IF INSIDE FACE
I JST I-JOIST
INT INTERIOR
JST JOIST
JT JOINT
LDGR LEDGER
LTWT LIGHT WEIGHT
MATL MATERIAL
MAX MAXIMUM
MB MACHINE BOLT
MECH MECHANICAL
MFR MANUFACTURER
MIN MINIMUM
MISC MISCELLANEOUS
MTL METAL
NIC NOT IN CONTRACT
NO NUMBER
NS NEAR SIDE
NTS NOT TO SCALE
OC ON CENTER
OD OUTSIDE DIAMETER
OF OUTSIDE FACE
OH OPPOSITE HAND

OPNG OPENING
OPP OPPOSITE
ORIG ORIGINAL
OSB ORIENTED STRAND BOARD
PL PLATE
PLCS PLACES
PLYWD PLYWOOD
PT PRESERVATIVE TREATED
PW PLATE WASHER
R RADIUS
REF REFERENCE
REINF REINFORCEMENT
REQD REQUIRED
RF ROOF
RFT RAFTERS
RW RETAINING WALL
SCHED SCHEDULE
SECT SECTION
SEP SEPARATION
SIM SIMILAR
SN SHEAR NAIL
SPEC SPECIFICATION
SQ SQUARE
STD STANDARD
STGR STAGGER
STIFF STIFFENERS
STR STRUCTURAL
STR I STRUCTURAL I
T TOP
T&B TOP & BOTTOM
T&G TONGUE & GROOVE
THK THICKNESS/THICK
THR THREADED
TN TOENAIL
TOP TOP OF PARAPET
TOW TOP OF WALL
TYP TYPICAL
IBC UNIFORM BUILDING CODE
UON UNLESS OTHERWISE NOTED
V VERTICAL
VERT VERTICAL
VSH VERTICAL SLOTTED

HOLES
WD WOOD
WP WATERPROOF OR

WORK POINT
WPJ WEAKENED PLANE JOINT
WT WEIGHT
WWF WELDED WIRE FABRIC
W/ WITH
W/O WITH OUT
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FOUNDATION NOTES

FOOTINGS TO BE CONSTRUCTED PER D/S0.1 AND E/S0.1

F1   INDICATES FOOTING TYPE PER SCHEDULE BELOW

FOOTING SCHEDULE

FOOTING TAG FOOTING TYPE FOOTING DETAIL

F1 PAD 2/S3.2

F2 CAISSON 3/S3.2

F3 CAISSON 4/S3.2
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PLAN NOTES

BEAMS TO BE CONSTRUCTED PER G/S0.1

W8x21 DENOTES BEAM SECTION

DENOTES FLOOR DECKING IN AREA BOUND BY NEAREST GRID LINES AND
SPAN DIRECTION

C1 INDICATES COLUMN TYPE PER COLUMN SCHEDULE

INDICATES BRACE PER 1/S2.1, 2/S2.1

COLUMN SCHEDULE

TAG C1 C2 C3

COLUMN
TYPE

FLOOR
LEVEL

1-4 1-4 1-45-6 5-6 5-6

HSS 6x6x1/2 HSS 6x6x1/4 W 10x88 W 10x54 HSS 7x7x5/8 HSS 7x7x5/8

C4

1-4 5-6

HSS 4x4x3/8 HSS 4x4x3/8
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SEE S1.2 FOR COLUMN SCHEDULE

DENOTES FLOOR DECKING IN AREA BOUND BY NEAREST GRID
LINES AND SPAN DIRECTION
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