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sI\WIaPIS noise. Where does it come from?

HEYY IS It measured.
IENWe, maln types of nolse plle drving creates:
Whatkindrelregulationsiare\we facing.
Where!is the noise:coming fhom?

What has'been doneNnprtheipast:
o \What's being done now.

o \What should be looked at in thesfutire:
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an e measured using a
WEeCIbelimeter:

IHEMame comes from Alexander;
Sahiamibellfand therunitor:
measurementisicalled=sthe:
BEIS

Ustiallysthenallueanielsis
multipliedibytenranc the:

sound levellisiexpressedin
decibels (dB):

More advanced devices are
being used to determine the
type of sound coming from This meter to
Impact pile hammers.

Photo by Craig Wood



we are in 1mns:

1) Point Source

2) Line source




ARpexeimple of a
POINESOUrCe IS
SOURERCOMING
femrarsing:
0)0)]| LICH

e noeISe coming
firom the anvil
striking the
striker plate.




Line Source

ARIEXEIIPIE of a line source
[SESEURE*coming from a
[GRORRIle as shown! i this
RICHUENIFom Singapore of a
Hyaiaulicrdrop hammer:
diVingranRrE=-heam pile:

Type: Hydraguip

Singapore
low
headroom
hydraulic
Impact
hammer.
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Meas

JJJ]S:; from a point SoLifce will drepr 6 dBA
iO)FEach doubling of distance.

Noeiserfromrallinerseurce will enly dreprs

dBA for each deubling of distance:



N

om a point source

e 50 ft 100 ft 200 ft

Source 80 dBA 74 dBA 68 dBA

Noise from a point source will drop 6
dBA for every doubling of distance.

Note: Noise from a line source will only
drop 3 dBA.



tle’s
aximum
ISsible
sound levels
and
construction
noise limits.

Seattle’s Maximum Permissible Sound Levels and Construction Noise Limits

Zoning District of
Nuise Source
[25.08.410 & 420]

Rural

Industrial

Daytime Construction Noise Limits - at 50 or a real propenty line, whicheve: r. All limits
are in dba. Construction noise is limited to the higher levels listed below, during daytime hours only,
which are defined as 7 AM to 10 PM weekdays and 9 AM to 10 PM weekends. These limirs effectively
prohibit construction at night excepr in special cases.

On-site sources like dozers, loaders, power shovels, cranes, derricks, graders, off-highway trucks, ditchers,

and pneumatic equip (maximum +25 dba) [25.08.425 A 1]

Portable equip used in remporary locations in support of construction like chain saws, log chippe
powered hand tools (maximum+20 dba) [25.08,425 A.2]

|| Impact types of aquipment like pavement breakers, pile drivers, jackhammers, sand-blasting tools, or other

impulse noise sources - may exceed maximum permissible limits between 8 2.m. and 5 p.in. weekdays
and 9 a.m, and 5 p.m. weekends, bur may nor exceed the following limits [25.08.425 E|

_ Receivers

Leqg(l br) 90 dba
All Sources Leq(30 minutes) 93 dba
Leq(15 minures) 96 dba
Leq(7.5 minutes) 99 dba

Sounds created by motor vehicles, including trucks, are exempl from the maximum permissible sound levels,
except that sounds created by any motor vehicle operated off public highways shall be subject to the sound

11T when the sounds are received within a residential district of the Ciry. [25.08.480]




Pile drivi
Is the
Depe

SENIpact hammerstype-hydraulic, air/steam), diesel

SELIETOht offharmmer ofiffthelground
- Lazclar sysidan)

ST EMYPESANVOO UL SEEEIN CONCLELE, PIPE; Plastic

s PIECIMENSIONSEIENG L dIaimELers thICKNESS'

s= CUShiIon type;

s Energy eutputoifhammersistroke:

Rebounding

Ground surfaces- water, land, buildir

Weather




Hammer

provisions
for sound

_ A Hydroqulp
reduction. Junttan free  j1owhead room

fall made Int manufactured
Finland in Singapore



Low head room
Junttan
hammer. HHK3
5 feet and

HHK12
14 feet tall
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Low head
room hammer
working In
Singapore.




Twinwood Delmag

with sound proofing with sound proofing



HXed; o
Semi-ixed:
NoISe deeSs
Not vary as
much as
diesels.
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Hammer typ
Diesels

American Pile |}
Driving |
Construction

Pleasanton

California

ICE 100S with
sound shielding (ICE Seattle)

out sound
elding



NmeRtype: single acting diesels stroke .
Tneyameake: less neise at frst, but as pile
MEELS SEIl resistance; hammer: sthekes: U,

INCreasing energy: More energy, more
NoISe.

May seem louaer becausernammerRisicleSerto
you. However, tests showsaierenty;
depending on pile type.
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Ear plugs
required on steel
piles.

pilercan e
the seurce
of the
NOISE.

ransmit
s. Noise Is
source.

Concrete pile
far less noise.
Cushion a factor.




StiS, Shew. that Woeed and concrete piles
makelless noise than steel piles, suchias
IH=REaMS; PIPE; 0F Sheet piles.  ThISHIS
duermainly tertherlack ol arWwoeed cushion
materal. | steel plespwererdrvenwithra
Wood cushion thetnoeisellevelwoeulaee
greatly reduced.




ClreatetNESS NoeIse
thianEunitten

I HKOanWithN atest:
seundireduction
technoelegy,
avallable: \Why?
NoISe came from

steel pile.
Noise/dropped as _Junttgn on APE D62 produced
pile sank into soil. steel pile wag less noise. Energy

louder than was slightly lower.
D62




S'Tnot matter much on concrete plles.
Makes,big difference with steel piles.
Steelpliesiare the killer: Cani e selved.

NoeIse output wWill'change depending enwall
thickness, lengthy ete:

Some piles vibrate moresthan Gtiers:




show almost no difference between
cap (hammer) cushion materials.

EWEVER pIle cushion; Stchias the Wwoeoee
CUSHIGRI G al concrete pile; IS a major factor
I reducing NeISe:

\Woed cushions on steelpliespwoeuldimakera
pIg difference In NoISerrealcHon;




Cushio

IEstsEsthiow that steel
'r]Je QISE IS greatly
20 Dy using a
ra.ca 000

EJ’\ KOV 10SS

Singapoere arive cap
design makes It easy
to0 Use wood cushion
on all types of steel

piles. Burlap works.




reducesthe
NOISE [aCtor;
while alloewing
energy. transter.
Crew adds thick
wWood cushion
when driving
gets more
difficult.

und nght
d to hold wood
ve cap. See

In Singapo
weight adapte
cushion and ce
next slide.



Cushuon-

Twinwood
hammer

Notice Singapore adapters for various pile sizes.. Round drlve cap can flt large
piles. Adapter centers piles in large round drive cap. Various adapters are
cheaply fabricated. Adapter allows wood cushions on steel piles.



IVpereirsolls

Releunding-catsinofrepeated metal

Ground surfaces- waterand; ulldings

(warning: avoid nice C

Weather



SRLIUSHITSYStem
S lgEereu cast=In=placepIles

s Drilledsshaiits

Extreme engineering expenments




Ve during day When neise IS more
tanle:

s AVOId adrVInG duUkng el peak heurs.
o Drive When Weather 3lecksS SeUnENVaVesS:

o Know when you makertheloldest noise
and schedule It to yoUligaevantage:



What has b

2d of a lead
system that
completely
enclosed the
hammer and pile.

Excellent sound
reduction.




easSt-in-place
DIES

as a alternate
foundation




Drilled shafts



IS IS NOT:
an Impact
hammer.






Pa

Chinese hydraulic press
Oil as a cushion material

Compressed air as a cushion




SHIEIding the diesel hammer.
Glielie suspended seund harmier:
WiRWoeed enclosed hammer:

Junttanrenclesed hammerwith seund reduction foam:
Burapiags:
Rlastic piles




Attempts to shield
test at pier 91 in Seattle. Steel pile
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Football
stadium In
Seattle.
Dewitt
Construction
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Massive shield had very little effect on noise from D62. Crew
reports stated that shield was political not practical.



ANOELLEr Understanding eiiwhat causes the noise will*helpin

thiesdevelopment Ol better: Systems to reduce noise:
ENCIOSEU ead systemsiusingfioam pads:
DHIVEICAPSIUISINGWWO O CUShIoNIGnIStEEl PIIEST
RilefrabbitstthiatialSorSenveras soundideadeningrdevices:
Feamicoated piles:

S



Vior ear concrete

Adjacent Structures

With a vibratory driver from an existing structure unless all of the following

| be demolished within the contract.
e is permanently closed to traffic, and
gs are submitted in accordance with Section 6-01.9 and

ng the structural adequacy of the existing structure to safely

days of curing time

Curing Coefficient
HIERCEYS) (C) Time (days)
1 0.34 6
2 0.23 7-9
3 0.18 10-13
4 0.15 14-20
5 0.13

This distance may be reduced if approved in writing by the Engineer.
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