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Noise Wall FDOT References

* PD&E Manual Chapter 17

http://www.dot.state.fl.us/emo/pubs/pdeman/updated/PT
2CH17_10-6-03.pdf

* PPM Chapter 32

http://www.dot.state.fl.us/rddesign/PPM%20Manual/20
06/Volume%201/ZChap%2032.pdf

» Appendix B, Soils and Foundations

Handbook
http://www.dot.state.fl.us/structures/Manuals/SFH.pdf




Noise Wall FDOT References (cont.)

» Precast & Traffic Railing Design Standards
http://www.dot.state.fl.us/rddesign/rd/RTDS/06/2006_Standar
ds_5k.htm

* Instructions for Design Standards —

Structures Manual VVolume 3
http://www.dot.state.fl.us/structures/StructuresManual/Curre
ntRelease/instructionalStandards.pdf

 Proprietary Noise Wall Acceptance
Criteria — Structures Manual VVolume 6,
Chapter 2

http://www.dot.state.fl.us/structures/StructuresManual/C
urrentRelease/FDOTBridgeManual.htm

Noise Wall FDOT References (cont.)

» QPL Approved Proprietary Noise Walls

http://www.dot.state.fl.us/specificationsoffice/QPLindex
.htm

» MicroStation cell, 05200 Sound Barrier
Data Table

» Sound Barrier Specification Section 534

http://www.dot.state.fl.us/specificationsoffice/July06W
B/5340000SS.pdf




Noise Barrier Design Phase
Objective
Noise Study Report
Addendum

@ Reassessment

As Required
Contract Documents
— Structure Plans
— Noise Barrier Control Drawings

— Traffic Control & Roadway Plans as
Necessary

— Specifications

Noise Barrier Design Phase

General Design Process

Utilizing the FDOT Design Standards
Special Designs

Other Design Related Issues




General Design Process

Review the noise study report

Create preliminary noise barrier Preliminary Location
control drawings

Stake out the noise barrier in
the field and determine conflicts
with overhead/ underground
utilities, drainage structures

Select noise barrier types } Based on Constraints

Determine Constraints

Finalize noise barrier control F"&a.lllze Location
drawings and 1ype

Begin the geotechnical

investigation . .
J Provide Structural Design

Design noise barrier

Stake Out the Noise Barrier in the Field and
Determine Conflicts with Overhead / Underground
Utilities, Drainage Structures




Noise Barrier Control Drawings

Plan & elevation depicting noise barrier
alignments (horizontal and vertical)

Noise barrier limits

Location of existing utilities
Location of graphics

Noise Barrier Control Drawings (cont.)

Location of fire-access openings
Location and size of drainage openings
Location of soil borings

Lengthen noise barrier to eliminate
special panel sizes on either end




Noise Barrier Control Drawing

Example

Precast Noise Barrier Standards —
Steps in Wall
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Step Seven in Design Phase:
Design Noise Barrier

Design Noise Barrier:
Ground Mounted

» Design Based on AASHTO
Guide Specification for 47 pot
Structural Design of Sound

Barriers

— Exposure B2

_ 110 MPH Winds ﬁ “{g 3
Natural }
Ground i

» Deflection Criteria
per PPM, 32.6

& Pile, Post & Wa//\g
|

37 psf
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Ground Mounted Pressure Distribution




Deflection Criteria per PPM, 32.6:
Ground Mounted

Tofal Deflection

@ Top of Wall
- ifa Ratatlon
- -Delfa Post

Z Deflected Shape

| Derra Heas
of Plie

» The Total Deflection @ Top of Wall < 1/50th of the
wall height or 5 inches.

e Delta Head of Pile< 1 inch.

Deflection Criteria per PPM, 32.6:
Ground Mounted Panels

47 psr_

~ ‘
¢ Post & Pile € Post & Pile
~JIIIL[EH

|
JrE=— —— Panel Deflection.

|

|

|
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|

Post Spacing

» For panels, the maximum deflection due to
service wind load shall not exceed the lesser of
1/180th of the post spacing or 1% inch
(deflection measured relative to posts).




IX

Append

Soils and Foundations Handbook

B, Design Guidelines for Auger Cast Piles

for Sound Walls.

* The minimum length of the auger cast pile for deflection per PPM 32.6

* The soil modulus is correlated with the SPT N values for sands

* Rock with SPT N-values of less than 30 blows should be modeled as

sand, not rock.

» Water table at ground surface.

k values in Sands.

24 shall not exceed the following values, without

k values input into LPILE. or COMGE.

lateral load tests:

k (pci)

10-20

20-30
30-60

5

90-12

)

N (blows/ft)

]
-10

21-30

3

40

-50

40

I

ged conditions.

Note: No distinction will be made between dry and submer;

ign

the FDOT Des

Standards

izing
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Precast Noise Barrier Standards —
Ground Mounted

Instructional Sheet — Volume 3 Structures Manual

http://www.dot.state.fl.us/structures/StructuresManual/CurrentRelease/instructional Standard
s.pdf

Design Standards

General Notes 5200
Texture Options (8 Options for Both Posts and Panel) 5201
Flush Panel and Posts 5202
Recessed Mounted Panel and Posts 5203
Access and Drainage Details 5204
Pile and Post Details (5 Contractor Options) 5205
Pile and Post Reinforcement Table 5206

Structure Cells

Project Aesthetic Requirements MicroStation cell, 05200 Sound
Barrier Data Table

Graphics (Pelican, Gull, Ibis etc.) (Examples) ~ MicroStation cell table, Sound
Barrier Graphics

Precast Noise Barrier Standards —
Ground Mounted — Recessed Panel

Recessed Panel
Allows Textures on Both
Sides of Noise Barrier

%" Max. Ashlar Stone
Finish {rolled or pressedJﬂL

Pt

4" Max. Ashlar
Stone Flinish (formed)

PR | S| R

Recessed Panel
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Precast Noise Barrier Standards —
Ground Mounted — Flush Face Panel

Flush Panel 11T
Allows II| bl
Textures on ’M i 1 ,, 1
One Side of . .| . i

R

Noise Barrier

(Broom Finish) \\
i 4
[
oo | o]\ et
Face (Colorado Drag)
Flush Panel

Precast Noise Barrier Standards —
Texture Options Index 5201

" M -
M&lli .;:<{m1%;1§.l;§ T
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Precast Noise Barrier Standards —
Ground Mounted

» Approval of Proprietary Panels or Systems

— QPL Acceptance Criteria Structures Manual, VVolume 6

— Proprietary Panels Detailed to fit Standard Posts Spaced
at 10” or 20°

— QPL Approved Systems Available on Specifications
Website

» Proprietary Panels meeting the Aesthetics of the Project
Listed in Plans (MicroStation cell, 05200 Sound Barrier
Data Table)

(MicroStation cell, 05200 Sound Barrier
Data Table

SOUND BARRIERS DATA TABLES

PROJECT AESTHETIC REQUIREMENTS R LIMITS OF ANTI=GRAFFITI COATING |7atte pals 1-2r-c¢|
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B [ race]| A [ rper eace|  Eimen

3f
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SUMMARY OF QUANTITIES — WALL AREA [ twe i-o1-c8
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Precast Noise Barrier Standards —
QPL Vendor Drawings

http://www.dot.state.fl.us/specificationsoffice/QPLindex.htm

Precast Noise Barrier Standards
QPL Vendor Submission (Part 1)
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Precast Noise Barrier Standards
QPL Vendor Submission (Part 2
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QPL Acceptance Criteria
Structures Manual, Volume 6

|7 Structures Manual Home:
7 Structures Manual Introduction
|7 How To Use This Marual
|7 FDOT Resource Links
7 Distribution Memo wjf Changes
vol, 1 - Structures Design Guidelines
wol, 2 - Structures Detaling Manual
wol, 3 Examples, Detals, & Instructions
= vol. 4 - Structures Standard Drawings
7 Vo, 5 - LRFD Design Examplas
([ vol. & - QPL Acceptance Criteria
|7 Chapter 1 Intraduction
|7 Chapter 2 Sound Barriers
|7 Chapter 3 - Proprietary Wal Systems
|7 Vol, 7 - Design fids
7 Yol 8- FDOT Supplement to LRFR
2 vol, 9 - Misc. Structures Guidelines
= vl 10 - Facilties Design Manual
§[nmpnnents
7 Print Version - Design Guidelines
7 Prink Version - Detaling Manual

TP o0

GPL Acceptance Criteria January 2004
Sound Barriers

Chapter 2 Sound Barriers
2.1 General (01105

These acceptance criteria cover four different types of QPL approvals:

A, Sound barrier panels (see definitions) used with FDOT Standard Fost and Foundations.

B. Sound barrier posts and foundations used with FDOT Standard Precast Concrete Sound
Panels or their approved altemates.

C. Complete sound barrier systems (see definitions), including foundations.

D. Crash Tested Sound Barrier Systems (see definitions)

Commmentary:

The purpose of these acceptance chiteriz is to aliow vendors to substitute thelr products either

in part or entirely for FDOT's Standard Precast Sound Barrier System. Atemate products

ruat wilize the same design critena and assumptions, which are outlined In these criteria, as

FDOT's Standerd Precast Sound Barrier System,

2.2 Definitions

The following definitions are provided for commonly used terms in these criteria (for additional
definitions, see ASTM C B34 and Section 1 of the FDOT Standard Specifications for Road and
Bridge Construction):

Crash Tested Sound Barrier Systerns - Barriers within the clear zone that meet NCHRP 350
Test Level 4 (TL-4) crash level criteria.

Design Life — The period of tirme with no discernable change in the barrier insertion loss or
appearance.
Maintemance Free Life — A period during which maintenance actiities will not be reguired

KICHOO  Blational Cannarmtion Hickono Dannareh e e
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Precast Noise Barrier Standards —
MicroStation cell table, Sound Barrier Graphics

J

-

Precast Noise Barrier Standards —
Graphic Possibilities

15



Special Designs

Sometimes The Precast Standard Noise
Barriers Or Crash Tested Standard Noise
Barriers Do Not Apply

Like trying to hammer a
square peg into a round

hole!

Ground Mounted -
Masonry/CIP Noise Barriers

» Masonry Noise Barriers Or CIP Noise
Barriers May Be Justified On
Projects:

— with short noise barriers (12 to 14 feet high
maximum)

— where construction access is difficult

— where quantities are not large enough to
justify precast noise barriers

— where underground or overhead utility
restrict precast noise barriers

16



Special Designs — Overhead Utility

Conflict
 Side Loaded Panel Application

* Problem: Setting precast panel with a crane
typically requires large overhead envelope.

Parallel overhead
utility line

Short term construction
equipment clearances

Long term wall clearances

Can electric line be relocated
or shut down?

Special Designs — Overhead
Utility Conflict

 Side Loaded Panel Application

€ Post & PJ’M_\‘ € Post & File.
-

- —=

Post Spaclng

17



Special Designs — Overhead
Utility Conflict

 Side Loaded Panel Application

€ Post & Plie. € Post & Plle
| — | Fill w/

Grout

Special Designs — Overhead

Utility Conflict
 Spread Footing Muying
£)
: WTPaneI
o € Piis, Post & Wall - VWind = WTPost & Footing
: - pot ‘ | ‘
Ty g [T st
- ‘ P p— i é S‘Z’ — 1 ./
&5 Bl ! Middle 1/39 Rule
il — FS)Overturning= 15 (GI’OUp 2)
\_ tawral FS)siging= 1.2 (Group 2)

Check Both Wind Directions
Check Global Stability
Compact Soil Per 455-31

18



Maximum Noise Barrier Heights*

e Ground mounted outside the clear zone or
5’ behind crash tested barrier............. 22’

 Bridge or wall mounted..................... 8’

» Shoulder mounted noise barriers on
embankmentsS.......oooe e, 14°

* Variance required when noise barriers exceed
these heights.

Special Designs — Noise Barriers Greater
Than 8’on MSE Retaining Walls

» C.I.P. Retaining Wall/ Crash Tested Noise
Barrier Combination

» Problems:
— Variance is required

— Junction slab is too large

Reflective
Cracking

Junction Slab
Extension

19



Special Designs — Noise Barriers

Greater Than 8’ on Retaining Walls
* C.I.P. Retaining Wall/ Crash Tested Noise Barrier
Combination
» Cost Example:
— Delta)ysgcp= $40/SF

- COSt)l4’Sound Barrier— $39/SF +
Pay Item 521-7-1
Wall Cost per | Cost per
Height Linear Square BEE— S
Foot Foot

8’ *$260 $32

12’ **$450 $38

14 ***$545 $39

fasa

*  Projects 23193715201, 23191825201, and 23191815201
** Project 24964815201

*** |inear Extrapolation

Special Designs — Noise Barriers Greater
Than 8’ Walls on Bridges:

» Example showing affects of 12’ on
Bridge — More Beam Lines Required

Zi' =t
-6l 10°-0" 4 Lanes at 12'=0" = 48'-0" o'-0" _ | 1I-65"
8'-0" Sound
‘ | t ot t ‘ ‘ F 893
4'—5J_ & Spoces at J0'-4/" = 62'-3" J:'—sJ
AASHTO Type IV
¥l e
-1 m'-0" 4 Lanes gt 12'~0" = 48'-0" N i L W 7
s
t t I t t T
4'-0) 7 Spoces gt 9'-0 * = 63°-0" J L'*O'/z"
AASHTO Type IV
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Special Designs — Special Panels

. Culvert Extensions And Special Panels / Posts

* Conflicts with overhead
and underground utilities
e QOverhead electric

permanent or temporary
envelope requirements:

— temporary shutdowns,
spread footings,
non-precast noise
barrier options, side
loaded panels.

* Extend culverts and
make noise barrier continuous
where possible.

21



Other Design Related Issues:

Back-Of-Noise Barrier Issues

Anti-Graffiti Coating
Drainage Openings
Fire Access Openings
Roadway Items

Back-of-Noise Barrier Issues

» Design/ Construction
P10 Coordination With
Homeowners

 Consider Eliminating
Alleyway By Removing
L/A Fence And
Extending Property
Fence

» Temporary Fencing

22



Back-of-Noise Barrier Issues

* Provide Delineators and Guardrail at
Dead Ends Behind Noise Barriers

Anti-Graffiti Coating

1 P)(
S~ ' C)
& sacrificial / Non-Sacrificial [ :
acrificial / Non-Sacrificia =
-l Coating ‘\\\‘“ _ﬁ.

Areas of Public Access

e gzl Jl 2

ri
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Drainage Openings

« Show On Control ‘ e =
. 25" X s Lowers (Typ)— [ LIS
Drawings TR =
« Field Verify [%h =
Heights 2" “ ’/4’ LZVXZ;/ - ‘M./i/ 3'-3%" v
3 | o

SECTION J—=J

GRATING DETAIL

Fire Access Openings

« Show on Control Drawings

 Locate at Existing Hydrant Locations

¥

1
Nos
Wi 4
.".._ :;'
Er b
i e
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Roadway Items
 Precast Noise Barriers Require:
— additional space for cranes

— consideration of overhead utilities
conflicts

- traffic control to off-load materials

— leveling of swale areas require restoration
items
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