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Design Criteria
The following design criteria was utilized in these calculations:

1) Ultimate Design wind speed of 130 Miles Per Hour (MPH) for playgrounds and 

Fabric off of shade structures. Ultimate wind speed of 130 MPH is equivalent to 101 

MPH normal wind speed according to 2020 Florida Building Code 7th Edition.

2) Fabric is readily removable. This complies with “Quick Disconnect” per Section 

3105.4.2 according to the 2020 Florida Building Code 7th Edition..

3) Formula for pressure developed by the wind,   P=.00256(V)^2*(H/33)^0.29

  Where:

P = pressure in pounds per square foot

V = wind speed in miles per hour

H= height in feet above the ground surface (24 feet maximum)

4) All of the Play Equipment and Shade Structure will be less than 24 feet in height.

5) All concrete shall be 3000-PSI min.

6) Soil Bearing Pressure 1500 PSF

7) Calculations were done by analyzing the worst case wind direction for each set of 

equipment.

8) Calculations were prepared in accordance to the 2020 Florida Building Code 7th 

Edition.

9) Two (2) conditions were analyzed for the shade structure, Condition “A” is without 

shade covering, Condition "B" is with shade covering.

10) Calculations are based on shade covering being removed when wind speed is greater 

than 75 MPH.

Wind Design Data

1. Ultimate Design Wind Speed (MPH): 130 

2. Occupancy category - Playground

3. Wind Importance Factor: 1.0

4. Wind Exposure Category: C

5. Internal pressure coefficient - NA (Open structure) 

6. Enclosure Classification: Open

7. Components and Cladding Fabric Off (PSF): 24.0 to -24.0

8. Components and Cladding Fabric On (PSF): 14.0 to -14.0

9. Risk Category II
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  Design Method

For this Playground with Shade Structure, we will analysis two (2) wind loading 

conditions. The first is uplift (Vertical wind loading) and second is overturning 

(horizontal wind loading). 

Vertical Wind Loading 

In this condition we will compare the uplifting forces to the weight of the foundation. 

The total uplifting force is equal to the wind pressure times the area in vertical direction. 

The weight of the foundation is equal to the volume of each support post’s concrete 

footer, times the density of concrete, times the number of support posts. The total weight 

of the concrete divided by the uplifting wind force is equal to the factor of safety. See 

Exhibit “A”. The weight of the playground equipment was not included in our 

calculations. If the weight of the playground was included, the factor of safety would be 

increased.

Horizontal Wind Loading

In this condition, we will compare the lateral forces acting on the Playground with Shade 

Structure to ensure that the structure does not overturn. This is accomplished by summing

all of the forces acting on the structure about a single point “M”. The sum of the forces 

about “M” from the weight of the structure, divided by the sum of the forces about “M” 

from the wind loading will equal the factor of safety. See Exhibit “B”.
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Wind Load Pressures

 

For the fabric off the Shade Structure 

Condition “A”

P=.00256(101)^2*(24/33)^0.29

  =.00256(10,201)*(.91)

  = 23.76

For design purposes of this project, we will use a pressure of 24.0 pounds per square foot.

For the fabric on the shade structure 

Condition “B”

P=.00256(75)^2*(24/33)^0.29

  =.00256(5,625)*(.91)

  = 13.1

For design purposes of this project, we will use a pressure of 14.0 pounds per square foot.
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Foundation Schedule

       Structure Foundation Min Width     Min Depth

Configuration    Inches           inches

Deck with Shade (H Size)

                                                  Round                             36                                    36___

Deck without Shade (A Size)

                                                  Round                             18                                    18___

Auxiliary Footers (B Size)

                                                  Round                             14                                    18___

Swing (C Size)

                                                  Round                             24                                    24___

Net Climber (E Size)

                                                  Round                             14                                    24___

Heath Ladder (A Size)

                                                  Round                             18                                    18___

For all other footer sizes see footer layout sheets
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Varies

Soil,
SandConcrete

Support Post

Varies
Dale V. Mudrak, PE
16508 Hamilton Dr
Orlando, Fl 32833
321-201-8749
FL # 42669

Typical Footer Detail

Page 12

1) All concrete to be minimum 3000 PSI 
2) Based on Sandy soil conditions, 
     if any organic materials are encountered, the Engineer
      shall be notified so that conditions may be reviewed.
3) Contractor shall locate all underground utilities 
     prior to any excavation.
4) See Footer layout and page 5 Foundation Schedule 
     for footer sizes. 
5) Soil Bearing Pressure 1500 PSF

Varies 
20 feet
Max.

Note utility lines less than 3 inches in diameter 
may pass through foundation provided that they 
are sleeved or are wrapped in filter fabric  

12 inches of Engineered Wood Fiber 

solid concrete 
block spacer
(Min 3000 PSI) 

General existing soil conditions include sand, silt and
 traces of rock. These soil conditions are adequate
to support the design load of 1500 PSF



36 inch

Soil,
SandConcrete

Support Post

36 inch
Dale V. Mudrak, PE
16508 Hamilton Dr
Orlando, Fl 32833
321-201-8749
FL # 42669
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1) All concrete to be minimum 3000 PSI 
2) Based on Sandy soil conditions, 
     if any organic materials are encountered, the Engineer
      shall be notified so that conditions may be reviewed.
3) Contractor shall locate all underground utilities 
     prior to any excavation.
4) See Footer layout and page 6 Foundation Schedule 
     for footer sizes. 
5) Soil Bearing Pressure 1500 PSF

Varies 
25 feet
Max.

Note utility lines less than 3 inches in diameter 
may pass through foundation provided that they 
are sleeved or are wrapped in filter fabric  

12 inches of Engineered Wood Fiber 

solid concrete 
block spacer
(Min 3000 PSI) 

Typical Playground Deck with Shade Footer Detail

General existing soil conditions include sand, silt and
 traces of rock. These soil conditions are adequate
to support the design load of 1500 PSF

 



Varies

Soil,
SandConcrete

Dale V. Mudrak
FL # 42669
16508 Hamilton Dr
Orlando Fl 32833
321-201-8749

Exhibit "A"

Wind
uplift

Soil Resistance

All Concrete shall be
3000 PSI

Page 14

Weight of Concrete

Varies

12 inches of Engineered Wood Fiber 



Varies
Moment Center

Soil,
SandConcrete

Support Post

Wind Load

Varies

Dale V. Mudrak
FL # 42669
16508 Hamilton Dr
Orlando, Fl 32833
321-201-8749

M(soil) + M(concrete) > M(wind)

Soil Resistance 
Pressure

Exhibit "B"

Page 15

Varies

12 inches of Engineered Wood Fiber 

Weight of Concrete





Footer Type
Footer Diameter

(inches)
Footer Depth

(inches)
Configuration

A 18 18 Round

B 14 18 Round

E 14 24 Round

H 36 36 Round

FOOTER SCHEDULE

AA AAAA AA A
AAA A

BB BB
BB

B BB B

B B

B
B B

BB B

EE H HHH
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INSTALLATION

PARTS LIST
DETAIL

REFERENCE
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=

R

18826
ARCH

SWING
 

18826FREESTANDING
18827ADD−A−BAY

  
  

A                                          Company

6/5/2019

NOTE: SWING SEAT PACKAGES
SHOWN ON  ASSEMBLY DRAWINGS

NOT INCLUDED. SHOWN FOR
ILLUSTRATION ONLY.

ASSEMBLY DRAWINGS

020

1 2

2

18827

18826 
SHOWN WITH OPTIONAL

STANDARD SEAT PACKAGES.

1

020

3

EXISTING ARCH
UPRIGHT

EXISTING
TOPRAIL
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11'-2 5/8" [341.95 cm]

8'-1 3/4" [248.29 cm]

SEE CHART

FINISHED SURFACE

18826 SHOWN (18827 SIMILAR)
WITH OPTIONAL ENCLOSED TOT

SEAT PACKAGES (NOT INCLUDED)

BELT & SUPER SEAT - 300mm [11.81"]
ENCLOSED TOT SEAT - 600mm [23.62"]

BELT & SUPER SEAT - 12" [305mm]
ENCLOSED TOT SEAT - 24" [610mm]

BELT & SUPER SEAT - 12" [305mm]
ENCLOSED TOT SEAT - 24" [610mm]

N/A

N/A

N/A

ASTM

BS EN

CANADIAN

CPSC

350 mm [13.77"]

DIMENSION FROM UNDERSIDE OF SEAT
TO PROTECTIVE SURFACING

MEASURED WHEN OCCUPIED BY MAXIMUM USERS

N/A

STANDARD MIN. MAX.

A B C B A

TOPRAIL DIMENSIONS
DIM A 2'-5 1/2" [74.93 cm]
DIM B 1'-9" [53.34 cm]
DIM C 2'-1" [63.50 cm]

DIMENSIONS FROM
END OF TOPRAIL
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22'-10 15/16" [698.37 cm]

R6'-0" [182.88 cm]
TYP.

15'-5 3/4" [471.81 cm]

18826

13'-5 5/16" [409.68 cm]

18826 (CSA ONLY)

TOP VIEWS

11'-2 5/8" [341.95 cm]

3'-3 1/2" [100.33 cm]

NOTE:
1. OWNER/OPERATOR SHALL INSTALL AND MAINTAIN PROTECTIVE SURFACING WITHIN THE USE 
ZONE (U.S.) OR PROTECTIVE SURFACING ZONE (CANADA) OF ALL PLAY EQUIPMENT TO COMPLY 
WITH ASTM F-1292 AND ASTM F-1487 (U.S.) or CAN/CSA-Z-614 (CANADA).
2. SOLID OUTSIDE BORDER REPRESENTS MINIMUM REQUIRED ASTM USE ZONE AND CSA 
PROTECTIVE SURFACING ZONE FOR SWING FRAME SHOWN.
3. DASHED LINES REPRESENT CSA NO ENCROACHMENT ZONE (CANADA ONLY).
4. *EACH ADDITIONAL CONNECTED SWING FRAME BAY INCREASES THE USE ZONE SURFACING, 
AND NO ENCROACHMENT ZONE DIMENSIONS BY 10'-11 1/8" [3.33M].
 

14'-2 7/16" [432.87 cm]

10'-11 1/8" [333.06 cm]

5'-10 7/8" [180.02 cm]

R5'-10 7/8" [R180.02 cm]

23'- 3/8" [702.00 cm]

15'-10" [482.60 cm]

NO ENCROACHMENT ZONES
SHOWN W/ DASHED LINES
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EXISTING UPRIGHTS
FOR 18827

3'-0" [91.44 cm]11'-4" [345.38 cm]

10'-11 1/8" [333.06 cm]

NOTE: HOLE DEPTHS INDICATED ON ALL
GROUND PLANS ARE MEASURED FROM

THE FINISHED SURFACE. SEE DETAIL
005. ALL FOOTING DIMENSIONS ARE

BASED ON LEVEL FINISHED SURFACE.

CONCRETE REQUIRED: 
.23 CUBIC YARDS

.18 CUBIC METERS
(PER HOLE)

 

GROUND PLAN

TOPRAIL AND ARCH:  Shall be fabricated of 
3-1/2" O.D. (11 Gauge) galvanized steel tubing.  
Arch includes  a welded 3-1/8" O.D. galvanized 
steel sleeve to which the toprail is fastened.
 
FINISH:  Shall be an electrostatically applied 
custom formula of TGIC polyester powder with 
baked finish.  Specify color desired.
 
HARDWARE:  All nuts, bolts, screws, inserts, and 
lockwashers used in the assembly of all play 
equipment, shall be stainless steel, yellow 
dichromate plated steel, blue-coat plated steel, 
mechanically  galvanized or 
 

powder coated/yellow dichromate plated steel.  All 
primary fasteners shall be 300 series stainless steel.  
Fasteners with yellow dichromate treatment have an 
electro-deposited, 99.9% pure zinc substrate applied 
from a specially formulated solution sealed with a 
yellow dichromate top coat designed to work in 
conjunction with the zinc plating.  Yellow dichromate 
has a 320% longer life to white corrosion and 275% 
longer to red corrosion than does hot-dip galvanizing.
 
SPECIFICATIONS:  GAMETIME® has a policy of 
continuous improvement and reserves the right to 
change specifications without notice.  
 

SPECIFICATIONS

2'-0" [60.96 cm] X
3'-0" [91.44cm] DEEP

(4 REQUIRED FOR 18826)
(2 REQUIRED FOR 18827)
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IMPORTANT

TO REDUCE THE RISK OF CLOTHING ENTANGLEMENT IN COMPLIANCE WITH ASTM F1487, ANY BOLT END

PROTRUDING MORE THAN TWO FULL THREADS BEYOND THE FACE OF THE NUT SHALL BE CUT-OFF FLUSH, FILED

SMOOTH AND TREATED TO PREVENT CORROSION.
NOTE: LOCTITE (SUPPLIED BY OTHERS) SHOULD BE USED ON ALL THREADED HARDWARE.

NOTE: AFTER ASSEMBLY IS COMPLETE, PEEN TEE-NUTS AND FLATWASHERS TO MATCH RADIUS OF PIPE.

13

2 3 4 5 6

18826 & 18827
DETAILS −for−

10 INCH

0 CM 1 2 3 64 5 7 8 9 10 1211 14 15

1'-0"
[30.48 cm]

VARIES
(REFER TO OVERALL

SHOCK ABSORBING
MATERIAL

3.9" [10.00 cm]
MAX.

45 MIN.

CONCRETE

BRICK OR
EQUIVALENT

SHOCK ABSORBING PROPERTIES OF SURFACING
MATERIALS VARY. IF YOU DETERMINE THAT LESS
THAN 1'-0" [30.48cm] OF SURFACING IS REQUIRED,
MAKE UP THE DIFFERENCE IN ELEVATION WITH

EARTH, BEFORE APPLYING SURFACING.

"A"

"B"

UNIT GROUND PLAN)

1 1/16" [2.70 cm]

1 5/16" [3.33 cm]

1 5/8" [4.13 cm]

1 7/8" [4.83 cm]

2 3/8" [6.03 cm]

3 1/2" [8.89 cm]

5" [12.70 cm]

ARCH SWING

(PIPE SIZE)
DIA. "A"

1'-2" [35.56 cm]

1'-6" [45.72 cm]

2'-0" [60.96 cm]

1'-2" [35.56 cm]

1'-2" [35.56 cm]

1'-2" [35.56 cm]

1'-2" [35.56 cm]

(FOOTING SIZE)
DIA. "B"

 -SUGGESTED MINIMUM CONCRETE
  OF EUROPEAN STANDARD EN1176-1 ONLY
 -SLOPED FOOTING IS A REQUIREMENT

  RATING: 3000 PSI

NOTES:

BRICK OR

DIMENSIONED
TO TOP OF

EARTH

 EQUIVALENT

005

ARCH
UPRIGHT

TOPRAIL

 
 

1/2" HEX NUT
(804055)

 
 

1/2" LOCKWASHER
(817342)

 
 

1/2" FLAT WASHER
(817412)

 
 

1/2" x 4" HEX HEAD
BOLT (801215)

020

NOTE: PEEN FLATWASHERS AFTER
INSTALLATION TO MATCH RADIUS

OF TOPRAIL.

OVERSIZE HOLE TO 
RECEIVE BOLT HEAD
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