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Boardwalk Planning & Design



Define Boardwalk Location
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Typical Precast Concrete Section
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Typical Precast Concrete Section




Typical Timber Section

NAR CA™ TO POSTS o/ X¢ HD S NALS OF

T S AL I N K0 b
(PAcALY 4 71, 0 61T WS 10 PROONT TG
TOERAL (Y T
Crlomerg A\EF
M, oSt Ty
(S8 SN E-
J oy
~2" ¥ 0" DECKNG
/ .
I\l‘
/ - STRAFR SN~
| ! uiL ] - \
i e —————— Y S — NSTALL ONE CUP OR T |
? STAP ON LADH SHaGew
N AT TASH SPUT LT AP
) | o
0 7 | 0N
/ \\ " {2) l_(i SIRNCTH 10T=Do
oo / 26" NAL PAMC TR o e CHVANTTD UBC) DTS W
2 0K NG °)< NUL AND PLAT WASAEXS EACH £4)
\_ ™ (2) WG SO WOT-OP
CALVANDTD (w02 ) ROLTS W
MDA HAT ASHRS LA U
o
N
NN M E P (ROUND) TWEER AL
N (R FOUAMINT MARNT CRAN
SOUARF FAT WHEN USPD FOR
/ SALT/RRADUISH WATER APPLCATIONS
o WAGERL °
3 N\ ooms-praams o
L~ (SCL AL 200w
.4




Typical Composite Section
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Define Clear Width




Determine Design Code

IBC

INTERNATIONAL
BUILDING

LRFD BRIDGE
DESIGN
SPECIFICATIONS

9th Edition | 2020

AASHTO LRFD Bridge Design AASHTO LRFD Guide IBC

Specifications Specifications for the Design (Refers to ASCE for Loads)
of Pedestrian Bridges, 2nd

Edition, with 2015 Interim
Revisions



Vertical Loads

AASHTO:
e Uniform =90 PSF

e Vehicle

o 5,000 LB>
o H5 (10,000 LB.)
o H10 (20,000 LB.)

IBC:
e 60to 100 PSF

A single truck shall be placed to produce the maximum
load effects and shall not be placed in combinations
with the pedestrian load. The dynamic load allowance
need not be considered for this loading.

Table 3.2-1—Design Vehicle

Clear Deck Width Design Vehicle
7to 10 ft HS5
Over 10 ft H10

: @ 14 ft 0 in.

H10 4.0 kips 16.0 kips
H5 2.0kips 8.0 kips

Live Load ol 100 psf
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Lateral Loads - Seismic




Other Loads

N

e Braking = 25% of Design
Truck Axle Load

e Snow

e Water (submerged
boardwalks)

e Temperature



Load Combinations

Table 3.4.1-1—Load Combinations and Load Factors

DC Use One of These at a Time

DD

Dw

EH

EV LL

ES M

EL CE
Load PS BR
Combination CR PL
Limit State SH LS WA WS WL | FR TU 7G| SE | EQ | BL I CT cv
Strength 1 Yp 1.75 | 1.00 —_ — | 1.00 | 0.50/1.20 | yre | yse —_ —_ —_ —_ —_
(unless noted)
Strength IT Yp 1.35 [ 1.00 — — [ 1.00 | 0.50/1.20 | yr | yse | — — = == —
Strength 111 Yp 1.00 | 1.00 1.00 | 0.50/1.20 | yro | yse
Strength IV Yp — 1.00 — — | 1.00 | 0.50/1.20 | — | — — — — — —
Strength V Yp 1.35 ] 1.00 | 1.00 | 1.00 | 1.00 [ 0.50/1.20 | yrc | yse | — . = — =
Extreme 1.00 | yeo 1.00 — — | 1.00 —_ — | — ]100| — —_ —_ —_
Event I
Extreme 1.00 | 0.50 [ 1.00 — — | 1.00 — — | — — | 1.00 [ 1.00 | 1.00 | 1.00
Event 11
Service I 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 1.00/1.20 | yr6 | yse | — — — — —
Service I1 1.00 | 1.30 | 1.00 — — [ 1.00 ] 1.00/1.20 | — | — — — — — —
Service III 1.00 | vy 1.00 — — | 1.00 | 1.00/1.20 | yrG | yse —_ —_ — — —_
Service IV 1.00 — 1.00 [ 1.00 | — ] 1.00 | 1.00/1.20 | — | 1.00 [ — — — — —
Fatigue I— — 1.75 — — — — — — | — — — — — —
LL,IM & CE
only
Fatigue 11— — 0.80 — — — — — — | — — — — — —
LL,IM & CE
only

If you only remember one....

1.25DL + 1.7/5LL




Reinforced Concrete Design
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Timber Design




Composite Design
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Solid Scalloped Hollow




Importance of Good Specifications
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Foundation Selection



First Step: A Geotechnical Report!

e Geotechnical investigations
are crucial for successful

boardwalk foundations

e Different foundation types
require specific
geotechnical data for

design

e Proper foundation design
ensures smoother
installation and better

outcomes
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File Input View Windows Hel
D5 W& R G| (O B SE SR @I - | ngish
DELMAG D 30-32 - OED
Pile Dynamics, Inc 4/14/2021
Delmag D30-32, HP 14x89 GRLWEAP Version 14
% % DELMAG D 30-32
.—’_,.___/_. Ram Weight 660 kips
30 " Efficiency 0.800
v a Pressure 1460.0 (100%) psi
Helmet Weight 3.100 kips
%4 Hammer Cushion 109976.0 kips/in
2 COR of HC. 0.800
& 18 18 Skin Quake 0.100
S Toe Quake 0.120 in
3 Skin Damping 0.080 sift
12 [ 12 Toe Damping 0.150 sift
Pile Length 100.000 ft
6 Pile Penetration 98.000 ft
\/‘/‘/.—/——“—f Pile Top Area 26.100 in?
0 RSA No
0 60 2 180 240 300
low Count (bU/ft)
~— Mx C-Str. —a— Mx T-Str.
30
= Rt | \
25 \
[
640 o ol 20 I
g /
= 480 15
5
320 ‘}r"’(*
160 J
0 0
0 20 80 240 300 I\
Blow Count (bl/ft)
Rk SH0KS Pile Model Shaft=55%
= (Prop., FHWA)




Foundation Selection

e Timber Piles

e Composite Piles

e Dirilled Shaft

e Driven Steel Piles

e Steel Helical Piles

e Driven concrete
piles

e (Concrete piers

e C(Cast-in-place

spread footings




Deep Foundations



Timber Piles




Fiberglass Composite Piles







Driven Steel Piles (H-Piles)
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Shallow Foundations
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Cast-in-Place Concrete Footings



Handrail vs. Curb



Do | Need a Handrail?

Less than 30"

No Handrail
Required




Handrail Design Loads

AASHTO
50 PLF + 200 LB.

IBC
50 PLF OR 200 LB.




Handrail Options




Handrail Cost

Composite

Stainless Steel

$250 $300

Installed Price Per Linear Foot




Constructability
Considerations



Typical Construction Approaches

e Traditional from adjacent ground

e Foundations installed from ground with boardwalk

installed top-down

e Full-top down with no equipment on the ground



Top-Down Construction
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Top -Down Construction Video
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PermaTrak Concrete Boardwalk

Top Down Construction
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http://www.youtube.com/watch?v=3teWdipwLBE

Material Selection



Material Selection

Timber vs. Composite vs.

Precast Concrete

Slip Resistance
ADA Compliance
Durability
Aesthetics

Environmental




Slip Resistance

Slip Resistance Testing Report

(37 V.
BOT-3000E Tribo
Boardwalk Surface Texture

PermaTrak
Charlotte, North Carolina

Prepar

Theorem Geo Associates Engineering, PLLC
Charlotte, North Carolina

December 2020



Slip Resistance

0.8
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0.5
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0.42

BeachSand  BeachWood  PermaGrip  PermaPlank  Composite IPE Wood  Pressure Treated Rough Cut
Timber Bridge Deck Timber Timber

Precast Concrete Textures

Precast concrete textures perform well in wet environments!



ADA Compliance

PermaTrak 1/2" Max.

Tread (Typ.) —\ W
| B R N

& | e =N

1/8" Rubber Leveling Pad
(Supplied By PermaTrak)

PermaTrak |/
Beam

TYPICAL TREAD SPACING DETAIL

Scale: Not To Scale

Vertical and horizontal boardwalk gaps must remain ADA-compliant



Durability

e Timber: Potential swelling, rotting and warping, leading to
ADA compliance and safety issues

e Composite: Vulnerability to mold and algae, especially
under heavy shade.

e Precast concrete: 50-75 year design life, no maintenance

WARPING
CRACKING SUN DAMAGE

SPLINTERING NAIL POPPING

MILDEW

When it comes to durability, timber has issues with swelling, rotting & warping.



Aesthetics

e Timber: Traditional boardwalk look and feel;
however tendency to rot and swell can lead
to eyesores (and safety issues)

e Composite: Very common for outdoor
residential decking, can be used to replicate
the look and feel of traditional boardwalk

e Precast concrete: Multiple colors & textures
available to align aesthetics with goals of
project



Environmental

e Timber: Pressure-treated timber can
contain chemicals that leach into soils.

e Composite: Eco-friendly, biologically inert
material, not chemically treated. That being
said, it is non-renewable and
non-biodegradable.

e Precast concrete: Eco-friendly, not
chemically treated



Case Studies & Applications



Tree-Root




Tree-Root Crossings







Tree-Root Crossings

Flat Branch Nature Preserve - - ChY
Designer: Henson Foley
Owner , I\/Iecklenburg County'




Tree-Root Crossings
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South Lake Tahoe Greenway - South Lake:
Designer: El Dorado County
Owner: California Tahoe Conservancy



Coastal
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Stream Crossings
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Wetlands &
Floodplains
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Fishing Piers
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Multi-Use Trails

_White Oak Greel

Designer: Kimley
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Boardwalk Along Street — Cantilevered Boardwalk
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DOT Projects

e VDOT

e INDOT

e ILDOT

e WSDOT

e NYSDOT

e CALTRANS
o & OTHERS




Boardwalk Replacements

Befére- - After

Lilburn, GA - Camp Creek Greenway
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Permalrak

The Concrete Boardwalk Company

Contact:
Carrie Parada, P.E.

Cparada@permatrak.com

Learn more at www.permatrak.com



