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STRUCTURAL DESIGN CRITERIA
GOVERNING CODES AND SPECIFICATIONS

2020 Florida Building Code, Tth Edition.
Specifications for Structural Steel Buildings, dune 22, 2014
Building Code Masonry Structures, TMS 402-2016

Building Code Requirements for Structural Concrete, ACI 316-14.

Structural Members, AlS| SI0O0O-16

GRAVITY DESIGN LOADS

North American Specification for the Design of Cold-formed Steel

Roof Dead Load ... 65 PSHE
ROOT LIVE LOGA e et 20 PSE
Canopy Roof Dead Load ... 20 PSE
Floor DEeAd LOOA ettt 15 PSF

Floor LIVE OO ..ot 40 PSE
Corridors Serv'g Public RMS.....ie, OO PSF
Corridors Serv'g Private RMs ... 40 PSFE
SEAINS & EXIES o OO PSE

WIND DESIGN DATA

Ultimate Design Wind Speed....... e, 120 MPH
Nominal Design Wind Speed............cooiiicciiicc a3| MPH

RISK COLEGONMY ittt [
Wind Exposure .......................................................................................... C

Enclosure ClassiFiCAtion ..., ENCLOSED
: |
Mean Roof Height........c e, 52671 FT
Nominal Wind Pressures
Wind Loads - Components & Cladding : h < 60’
Kh (case 2) = 1.11 h= 52.7 ft 0.2h= 1051t
Base pressure (gh) =  20.8 psf 0.6h = 3161t
Minimum parapet ht = 351t GCpi = +/-0.18
Roof Angle (8) = 0.6 deg gi=gh= 20.8 psf
Type of roof = Monoslope
Roof Surface Pressure (psf) User input
Area 10 sf 20 sf 50 sf 100 sf 200 sf 350 sf 500 sf 1000 sf 25 sf 50 sf
Negative Zone 1 -39.1 -36.5 -33.1 -30.5 -279 -25.9 -24.5 -24.5 -35.7 -33.1
Negative Zone 1'| -22.5 -22.5 -22.5 -225 -19.3 -16.8 -15.2 -12.1 -22.5 -22.5
Negative Zone 2| -51.6 -48.2 -43.9 -40.5 -37.2 -34.6 -32.8 -32.8 -47.2 -43.9
Negative Zone 3] -51.6 -48.2 -43.9 -40.5 -37.2 -34.6 -32.8 -32.8 -47.2 -43.9
Positive Zone 1 & 1‘| 10 10 10 10 10.0 10.0 10.0 10.0 10.0 10.0
Positive Zones 2 & 3 225 215 20.1 19.1 18.2 17.4 16.8 15.8 211 20.1
Overhang Zone 1&1'| -35.3 -34.7 -33.9 -33.3 -27.9 -23.6 -20.8 -20.8 -34.5 -33.9
Overhang Zone 2| -47.8 -43.4 -37.6 -33.1 -28.7 -25.1 -22.9 -22.9 -42.0 -37.6
Overhang Zone 3| -47.8 -43.4 -37.6 -33.1 -28.7 -25.1 -22.9 -22.9 -42.0 -37.6
Negalive zone 3 = zone 2, since parapet >= Jit.
Overhang pressures in the table above assume an internal pressure coefficient (Gepi) of 0.0
Overhang soffit pressure equals adj wall pressure (which includes internal pressure of 3.7 psf)
Parapet
gp= 21.4 psf Surface Pressure (psf) User input
Solid Parapet Pressure 10 sf 20 sf 50 sf 100 sf 200 sf 500 sf 5 sf
CASEX Zone 2 . 68.6 64.2 B8.3 53.0 87 135 [s5:X
Zone 3: 68.6 64.2 58.3 53.9 494 435 68.6
CASE B : Interior zone : -40.5 -38.5 -35.8 -33.7 -31.7 -28.9 -40.5
Comer zone : -46.3 -43.2 -39.2 -36.1 -33.0 -28.9 -46.3
walla= 721t
Walls GCp +/- GCpi Surface Pressure at h User input
Area 10 sf 100 sf 200 sf 500 sf 10 sf 100 sf 200 sf 500 sf 20 sf 50 sf
MNegative Zone 4 =1.17 =-1.01 0.96 -0.80 -24.3 =21.0 =-20.0 =18.7 =23.3 =22.0
Negative Zone 5 -1.44 -1.12 -1.03 -0.90 -29.9 -23.3 -21.3 -18.7 -27.9 -25.3
Positive Zone 4 & 5 1.08 0.92 0.87 0.81 22.5 19.1 18.2 16.8 21.5 20.1
Mote: GCp reduced by 10% due to roof angle <= 10 deg.

Location of C&C Wind Pressure Zones - ASCE 7-16
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Walls h < 60
& alt design h<90"

Gable, Sawtooth and
Multispan Gable 8 = 7 degrees &
Monoslope < 3 degrees

h < 60' & alt design h<90"

GENERAL STRUCTURAL NOTES
FOUNDATION

Foundation design is based on an allowable soil bearing pressure of

2,500 PSE and on evaluations made by Geo-Tech, Inc. within
soils project #20-5543.03.1G dated June 12, 2020.

Refer to the recommendations belon from the soils report referenced adoove

regarding soil conditions, temporary groundwater control, general site

preparation, fill placement and compaction reguirements.

Contractor shall provide complete reports, prepared by a Florida

Registered Geotechnical Engineer, of all monitoring and testing performed

to bring the foundation strata within conformance of design

recommendations. Momtoring and testing shall be perFormed in accordance

With the project specifications.

Provide © mil vapor barrier over compacted subgrade for slab on

grode. \/apor barrier shall be Iapp
concrete pour. Care shall be exercised to

projection and seadl With Jjoint tape.

Recommendation

Building Area

Geo-Tech’s borings for the structure, show a loose to very loose zone of slightly clayey sand
zone from the ground elevation to a depth of approximately thirteen and a half (13 %) feet below
the existing ground surface. The primary concern is the settlement of the floor slabs and column
pads due to the very loose to loose sandy soils

Geo-Tech's is 1o utilizing auger cast piles-or stone columns to support the column pads. Geo-
Tech 'would anticipate that the auger cast piles would be end bearing piles: If stone columns
option is selected the anticipated depth of the stone columns would be in the range of fifteen (15)
below the existing site grade. The size, type and locations of these piles or ¢olumns should be
determined by a specialty foundation engineer licensed in the State of Florida. It is
recommended that onee the design is finalized, each column location should be drilled prior to
the start of construction to verify pile réquirements.

I addition. the entirc foot print of the floor slab should be over excavated toa depth four (4) feet
below the bottom: of the floor slab and footing column pads. The bottom of the floor slab
excavation should be then proof rolled in accordance with the “Proof Rolling™ section of this
report,

Backlilling of the floor slab over excavation should use material conforming to the “Structural
Fill Material™ section of 'this report. The backfill should be compacted in accordance with the
“Compaction of Fill Soils™ section of this report.

All excavations should extend a minimum of two (2) feet beyond the edge of perimeter footings
and-column pads.

The over excavated material can be re-used provided it meets the requitements of the “Structural
Fill Material™ section of this report. All compacted fill should be compacted in accordance with
the “Compaction of Fill Soils” of this report.

Recommendations

Building Area

Geo-Tech’s borings for the structure, show a loose to very loose zone slightly clavey sand zone
from the ground elevation to a depth of approximately thirteen and a half (13 '4) feet below the
existing ground surface. The primary concern is settlement of the floor sab and column pads.
Geo-Tech recommends utilizing auger cast piles or stone columns to support the column pads,
The size, type and locations of these piles or columns should be determined by a specialty
foundation engineer licensed in the State of Florida. It is recommended that once the design is
tinalized, each column location should bé drilled prior fo the start-of construction to verify pile
requirements.

In Geo-Tech's .opinion: the: foot print-of the floor slab should be over excavated four (4) foet
below the bottom of the floor slab.

ed a minimum of & inches in direction of
prevent damage or rupture of
barrier. Where columns, pipe conduit, etc. penetrate membrane, cut around

The bottom of the floor slab excavation should be proof rolled in accordance with the “Proof
Rolling” section of this report.

The over excavated material can be re-used provided it:meets the requirements of the “Structural
Fill Material” section of this report. All compacted fill should be compacted in accordance with

the "Compaction of Fill Soils” of this report.

Geo~Tech also that additional borings be done at cach column pad location to verify sub-surface
conditions at ¢ach logation.

Recommended Site Preparation

=4O U WN

Building Area

Stripping and Grubbing

The “footprint™ of the proposed building, plus an additional horizontal margin of ten (10) feet,
should be stripped of the existing vegetation, stumps, surface debris, or other deléterious
materials as found., Expect clearing and grubbing to depths of about eight (8) to twelve (12)
inches. Deeper clearing and grubbing depths may be encountered in heavily vegetated areas
where major root systems are found, Actual depth(s) of stripping and grubbing must be
determined by visual observation and judgment during the earthwork operation.

Proof-Rolling

If utilizing Option 2 in the Recommendations section of this report, proof-rolling of the cleared othernise.

surface 1s recommended to: 1) locate any soft areas or unsuitable surface or near surface soils; 2) 4. Al Fr‘am]ng products shall be formed from steel processing a "G-00" Zinc Coating : -

increase the density of the in-situ soils at least ninety=five (95 - of i ' ! - . ERAMENEES S = o
: Is to at least ninety-five (95) percent of the maximum corresponding to the minimum reguirements of ASTM ABS3. T T T

density as determined by the Modified Proctor Test Method (ASTM D-1557) maximum dry
density value; and 3) prepare the existing surface for the addition of fill soils (if required). >.
Proof-rolling of the building areas should consist of at least ten (10) passes of a self-propelled
static compactor. Each pass of the compactor|should overlap the preceding pass by thirty (30)

percent to insure: complete coverage. If deemed necessary, in areas continuing to “yield,”
remove all deleterious material and replace with a clean, compacted sand backfill. Proof-rolling
should oceur after cutting and before filling. Vibratory compaction equipment should not be 2.
used within one hundred (100) feet of neighboring structures. 3.

Structural Fill Material

Structural fill material should be free of organic material such as roots and/or vegetation. Geo-
Tech recommends using sand fill with between three (3) to twelve (12) percent by dry weight of
material passing the U.S. Standard No. 200 sieve size. All structural fill should be pre-qualified
prior to importing and placing.

Upper fine sands and slightly clayey sands found on site should meet these requirements and can
be used if kept separate from the clayey soils during the earthwork phase of construction.
Clayey soils are typically not used for structural fill due to inherent nature to retain moisture and
the natural weight of the material makes compaction requirements difficult to achieve. However,
the clayey soils can be utilized for other non-structural grading as desired.

Compaction of Fill Soils

Structural fill should be placed in level lifts not thicker thantwelve (12) inches (uncompacted).
Each lift in the proposed building areas should be compacted to/at least ninety-eight (98) percent
of the maximum density as determined by the Modified Proctor Test Method (ASTM D-1537)
maximum dry density value. If hand-held compaction equipment is used, reduce the
uncompacted lift thickness to six (6) inches. Filling and ¢ompaction operation should continue
in lifts until the desired elevation is attained.

Foundation Support

Foundations for the proposed structure may consist of shallow foundations placed on compacted
engineered fill material. Such footings may be designed for maximum allowable soils ¢ontact
pressures ol two thousand five hundred (2,500) pounds ‘per square foot. For' purpases of
confinement, exterior footings should be embedded at least twenty-four (24) inches below the
lowest adjacent grade as measured to the base of the footing. Interior footings: should be
embedded a minimum of eighteen (18) inches below the lowest adjacent grade as measured to
the base of the footing.

Moisture entry from the underlying subgrade soils should be minimized. An impervious
membrane placed between the subgrade soils and floor slab will help toraccomplish this. A
polyethylene film (six [6] mil) is commonly used for this purpose. Care should be used so that
the membrane is not punctured when placing reinforcing steel (or mesh) and concrete.

Quality Control

Geo-Tech recommends establishing a comprehensive quality control program fo ensure that site
preparation and foundation construction is conducted according to the plans and specifications.
Materials testing and inspection services should be provided by Geo-Technologies. Inc. An
engineering technician should be on-site to monitor all stripping and grubbing, to verify that all
deleterious materials have been removed.

Density testing should be performed during backfill and below all footings and floor slabs 1o
check the required compaction. TField density values should be compared to laboratory proctor
moisture-density results for each different natural and fill soil encountered.

If excavating to attain the recommended separation, ‘Geo-Tech recomimcnds that we be notified
to verify the depth of excavation, daylight gravity drain (if required), compaction of backfill and
foundation 1s properly located within boundaries of excavation.

Geotechnical engineering design does not end with the advertisement of construetion documents.
The design is an on going process throughout construction. Because of Geo-Tech’s familiarity
with the site conditions and the intent of the engineering design, we are most qualified to address
problems that might arisc during construction in a timely and cost effective manner.

CONCRETE

l. All concrete work shall be accomplished in accordance with
"Specifications for Structural Concrete for Buildings", ACI 3OI-Il.

All concrete shall have a specified minimum compressive strength of
3000 Pol at 256 days.

Concrete aggregate shall be 3/4" in accordance wWith ASTM C33.
Submit mix design for revienw prior to concrete pour.

PRE-CAST SLABS

l. Pre-cast roof and floor slabs shall be pre-tensioned, hollon core, flat
plank machine-cast at factory with closely controlled mixing, casting and
curing procedures.

2. Sldbs shall be designed and engineered for all loads prescrived herein.

3. Reinforcement shall be multiole strand, stress relieved, high-tensile
steel nires with vitimate strength of 250,000 psi.

4. Contractor shall submit shop dranings, signed and sealed by a Florida

registered structural engineer, for revien by the structural engineer of

record prior to fdorication. Shop drawings shall also be reviewed by the
mechanical, plumbing and electrical contractors for coordination of opening
requirements prior to submittal to the engineer of record.

Provide 3-1/2" minimum bearing on masonry and 2-1/2" on steel.

Coordinate exact opening sizes and locations with mechanical, plumbing

and electrical contractors.

AW N

Welding

Submit cold formed structural steel 5hop dranings for review prior to fabrication.

l. Contractor shall brace all construction against gravity, lateral and vplift
loads until structure is complete.

Coordinate structural work with architectural
All construction shall be in accordance with the Florida Building Code,
2020 Edition.

STRUCTURAL STEEL

l. All structural shapes, except structural tubing, shall be in accordance
With ASTM A36.

Structural tubing shall be in accordance with ASTM ASOO, Grade B.
Bolted connections, unless otherwise stated, shall be in accordance With
ASTM A325X.

Anchor bolts shall be in accordance with ASTM A3OT.

Headed studs shall be attached to
develops the full tensile strength of the stud.

shall be in accordance with ANS DI.| With ETOXX electrodes.
Submit structural steel shop dramings for review prior to fabrication.

COLD-FORMED STRUCTURAL STEEL

All cold-formed structural steel members (sheet metal studs) shall be of

the type, size, gage and spacing as shonn on the structural and architectural

lans.

2. ,AEDII Light Gauge Steel Members 54 Mil (16 eauge) and heavier shall be formed from
steel corresponding to a type listed in the AlSI. Specifications For the Design of
Cold-Formed Steel Structural Members, with a minimum yield strength of 50 KSl.

3. All Light Gavge Steel Members 43 Mil (18 6auge) and lighter shall be formed from

criteria listed doove, With a minimum yield strength of 33 KSI. unless noted

plates such that the connection

178" SAWCUT WITHIN 1&
HOURS OF POUR

/4" OF "D"

IIDII

MISCELLANEOUS
CONTROL JOINT

plans aond all other trades.

SAW CONTROL JOINT NOTES

l. MAKE SANW CUT AS SOON AS SLAB |9 ABLE TO
SUPPORT WEIGHT OF WORKERS AND SANING
EQUIPMENT WITHOUT DAMAGE TO FINISH
SURFACE OF SLAB.

2.  ALL SAW CUT CONTROL JOINTS SHALL BE 'SOFT
CUT' WITHIN 2 HOURS AFTER FINAL FINISHING.

3. CLEAN JOINT PRIOR TO FILLING THE JOINT.

JOINT FILLER MATERIAL NOTES

l. FILLER MATERIAL USED SHALL HAVE A MINIMUM
SHORE A HARDNESS OF 35, AND SHALL
CONFORM TO ASTM D2240. APPROVED JOINT
FILLER 1S VULKEM 245 AS MANUFACTURED BY
MAMECO INTERNATIONAL OR APPROVED EQ.

2. WNWHERE POSSIBLE FILLER MATERIAL SHALL BE
APPLIED WHEN BUILDING |S UNDER PERMANENT
TEMPERATURE CONTROL. THIS SHALL BE EITHER
AT THE END OF CONSTRUCTION OF THE
COMPLETE BUILDING SHELL OR A MINIMUM OF
30 DAYTS AFTER SLAB CONSTRUCTION.

3. FOLLOW STRICTLY THE MANUFACTURERS
RECOMMENDED PROCEDURES FOR APFPLYING
THE JOINT FILLER.

KEYED JOINT METAL

OR WOOD

WINFE. AT SLAB
< MID HEIGHT
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CONSTRUCTION JOINT

CONSTRUCTION JOINT NOTES

SEE PLAN FOR SLAB THICKNESS (T) AND
REINFORCEMENT.

SLAB REINFORCEMENT SHALL BE CHAIRED BY
SOIL SUPPORTED SLAB BOLSTERS 3'-O' O.C.
EALC NAY.

BREAK BOND BETWEEN NEW AND PREVIOUSLY
PLACED SLAB BY SPRAYING OR PAINTING
EXPOSED SIDE OF SLAB AND DOWEL WITH A
CURING COMPOUND, ASPHALTIC EMULSION, OR
FORM OIL.

REFER TO GENERAL NOTES, GENERAL
SPECIFICATIONS, AND DRANWINGS FOR
SUB-FLOOR DRAINAGE SYSTEM, SUBGRADE
PREPARATION AND/OR MUD SLAB
REQUIREMENTS.

SUBGRADE SHALL BE FREE OF STANDING
WATER AT THE TIME OF CONCRETE PLACEMENT.

JOINT SPACING NOTE

PROVIDE CONTROL AND/OR CONSTRUCTION
JOINTS AT EACH COLUMN LINE AND BETWEEN
COLUMN LINES sUCH THAT THE JOINT SPACING
DOES NOT EXCEED 20 FEET. THE SLAB AREA
BETWEEN JOINTS SHALL NOT EXCEED |50 SQ.
FT. MAX.

TYP. SLAB ON GRADE JOINT DETAILS

S6

(1
\s¢e/

LHLHUH.HIHHU HHHH.H.HHHM [T
Elrm o g/ 1
CORNER BAR TO 9% NI ENNRNRNNNNANAN NNAY ARANANARRRRNNNAN N/, ANNNN
MATCH BOND BEAM A
REINF. £lIMIE [ BOND BEAM REINF. DO
VERTICAL REINE = NOT TERMINATE IN
RTIC R : Sl IE
10 £ 20 sar Dia CORNER CELL
A LAP SPLICE
i MASONRY C.J.

[T

L

|

[TTTTTTITTTTITTTT

x

N v
a

“ a

I

‘V
=11

<4

4

94 GA. LADUR TYPE

v - a .
I ae o
<4 .ﬂ

g —
e [
: ST

DUR-O-WALL HORIZ. [T ATTITTTT]

|

4
4 aaa g

MASONRY REINF. @ 16" O.C.
VERT. UNLESS NOTED
PROVIDE PREFABRICATED
CORNERS T's AT ALL
CORNERS ¢ INTERSECTIONS 7

wwwwwww N
\\\\\\\ I Y
2 ]
< ]
< Py I
\\\\\\\ L
wwwwwww e

EINF.

wwwwwwwwwwwwwwwww A I
\\\\\\\\\ TT I TT 1] W ]
[ 1] = ]

4 e
1] ) < -
a
B ni .), -
\\\\\\\\\ N 0 6 0
wwwwwwwwwwwwwwwww 40 I

[TTTTT
LY

i
Ll @
[TTTT]

BACKER

SCALE:3/4"=1'-O"

TERMINATE LADDER
JOINT REINFORCEMENT @
CONTROL JOINT

VERT. REINF. AS
REQ'D IN PLAN.

FIBER BLANKET
WHERE REQ'D
FOR FIRE RATING

BACKER ROD
W/ CAULK.

MASONRY CONTROL JOINT SPACING

I(-/-Cunlml Joint
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Openings not shonn on the shop dranings shall not be cut without the

prior notification of the pre-cast engineer and the engineer of record.
Grout joints with a 3:1 sand/portland cement mix with minimum grout

strength of 2500 psi. Clean joints prior to grouting and remove grout from
ceilings before hardening.

REINF, IN SOLID GROUTED VERT.

MASONRY CELL AS REQD IN PLAN ¢
AT ALL CORNERS, JAMBS, BEAM T 1T 1 1
BEARINGS & WALL INTERSECTIONS ¢
EACH SIDE OF ALL MASONRY CONTROL X
JOINTS FROM FOOTING TO TIE BEAM I( L

MASONRY

l. All concrete masonry nork shall be in accordance with "Specifications
for Concrete Masonry Structures”, ACI 530.1-11.

Concrete masonry units shall be in accordance with ASTM C4O, Grade N,
Type Il and shall be of a type such that the cores line vp vertically.

Masonry mortar shall be in accordance wWith ASTM C270, Type S or M.

Grout for masonry work shall be in accordance with ASTM C476, Coarse

Type, and shall attain a compressive strength of 2000 Sl at 26 days.

Provide 94 gavge ladder type joint reinforcing at 6" on center

vertically in all masonry construction. Lap joint reinforcement a minimum of

6" and discontinve at all wall joints.

Submit manufacturer's test data of masonry units and assemblage for

review prior to construction.

&. Provide cleanout at the base of all grovted masonry cells. Clean
masonry void to be grouted of all debris and mortar protrusions.

d. Provide masonry precast lintel with minimum &" bearing over all masonry

openings.

S VAW N

~

REINFORCEMENT

l. Reinforcing steel shall be in accordance with ASTM Ab6IS, Grade 60.

2. Masonry joint reinforcement shall be hot-dip galvanized steel Wire in
accordance wWith ASTM A&2.

3. Welded wWire fabric shall be in accordance wWith ASTM AlIS5 and shall be
placed in the vpper 1/3 of the slab.

Compressive 5trength of masonry assemblage shall be 1500 PSI minimum. UN.O.

48 DIA LAP|SPLICE PERMITTED.
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Maximum = 40’

Aspect Ratio = L. 3

i s Control Joint Spacing (L)=3xH

'TO THE BEST OF THE ENGINEER'S KNOWLEDGE THE PLANS &
SPECIFICATIONS COMPLY WITH THE APPLICABLE MINIMUM
BUILDING CODES AS SPECIFIED WITHIN."

THIS ITEM HAS BEEN DIGITALLY SIGNED AND SEALED BY
HARRY BRUMLEY, IlIl, P.E. ON THE DATE ADJACENT TO
THE SEAL.

PRINTED COPIES OF THIS DOCUMENT ARE NOT
CONSIDERED SIGNED AND SEALED AND THE SIGNATURE
MUST BE VERIFIED ON ANY ELECTRONIC COPIES.
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