NUNIWASSHAL

2.1 nydudz i fouespdu (seismic waves) ‘lu elastic half-space

- - ] % =3
ﬂaﬂutwq%aUSWHQnﬂsmLﬁuqﬁbnqsuumaaﬂﬁuLu half-space Lﬁudhgﬂumaq
[} pe @ ?} '
M sannINALA L Low L Ana NuVAS 1L ARAAuMAT AL O we Pl (earthquakes) ,
. . . )
mMssz10n(explosions) , nismantdu(pile driving), nisaudzifiouwanngiusan
1] % 4 5 ' 1
1A% 044Ny (vibrating machine footings), naseouds(transport) =a+ Y114
' F ) .
arayniuiuniounilieas half-space LdaqaﬂnﬁﬁuﬁqnwaqaﬂﬂwsuazLﬂgaqdhsmqag
- oA L] L} B
vuns o'l naf afiv TN s wHgoImANa nuMa< i anauunAafu (surface source)

U 1] J
5aLﬁuﬁqﬁuﬂéuiat?uu?niunﬂsammquﬁhaztﬁau

i - L . L
ﬂQWNELﬁuaﬁbnﬁsﬁLﬂsq:wnﬂsuuﬁaaﬂﬁuuﬂuﬁudaéuuﬂqq homogeneous,
(15)

isotropic, elastic half-space Hhlofmun Tau Kolsky(1963) ~ , Ewing

Jardetzky and Press(l957§7), Barkan(l962§l), Grant and West(l965§8),
(16) . (28)

Lamb(1964) ", Richart, Hall and Woods(1969) and others ‘lunfuivod

. L 8 . P
elastic half-space Tl e pvaen uoont Judosdilafio body waves uaz
! o o .
surface waves, body waves ﬁﬂﬁuﬁ§ﬂﬂmaaaﬂumﬁa compression wave (P-wave)
U il %
waz shear wave(S-wave) ad9u surface wave ﬁﬁﬂﬂ@ﬁa Rayleigh wave (R-

wave)

(22)

Miller and Purdey(1955) lanmaosdu (oscillate) Faunau (cir-

cular disc) Auuuafie UuA909 homogeneous isotropic, elastic half-
space 1 Poisson's ratio 0.25(v = 0.25) wuaansnszane(distribution)
Yo a1 avun (total input energy) 67% 10w Rayleigh wave, 26% 1Ju

shear wave war 7% 10u compression wave

] ' 1 s .
guﬁ 2.1 wdsaflamsungaspfuannuvasiiidngiusinnan (circular



footing) wuufliwos homogeneous isotropic elastic half-space I Pois-
son's ratio 0.25 body waves we WA USRI Mininafu L Junfanss nas
(hemispherical wave fronts) ﬂqSﬂﬁuﬁ@aqaunﬂﬂ(partical motion) o914
P-wave LUun1sdnuazfs (push-pull motion) TuAANT 109N Ay S-wave 1H
nWSLﬂﬂauﬁmaaaunqﬂLﬁunﬁsLﬂﬁquUMﬁm%qﬁa(transveral displacement) 4
21 nUAANT S Yo ABY A U Rayleigh wave wel WA AN pau L Juns e ns suan
(cylendrical wave front) nﬁSLﬂﬁauﬁwaaaynqﬂﬁﬂqwaq half-space i du
retrograde ellipse ﬂ?xnaUﬁﬁUﬂﬁauuaﬁquazuuasqu(vertical and horizon-
tal component) ﬁhguﬁ 2.2

P R Y ) '

L HopaunIutana1 U1 NIUT I lunas uns o Amplitude amadifoszusnn

§ o o ﬁ ﬁ‘ d ' u . . " . b
arnuurasiILdnnau (r) tAndu d915un91 “"geometrical damping Ewing, Jar
7 v .
detzdy and Press(l967§ ) TAuANT 90 Amplitude 994 body wave anadiiu
v 2 .

Andaufu 1/r (ont MwnsueWaanfadn 1/r°)  d9u surface wave Amplitude

anad dudmaduiu l/rO'5

) oy 5 ' ' & L
LHoea made st aunadd s wau du Rayleigh wave t8uadquunn (2/3 a3
. U I .
total inpul energy) damou il von(Altenuate) Touiadh " vl oy zus
[ ' ' 9 '
w1481 nuad i Anadusn nfuuaranatour 45 a0t §alus rosAfnas WWan nflat - Aau
' BCIA ' L o

body wave azi fos (attenuate) ovn1s 2mt §auios zuzvn 1an nuvas A Aanduun N

v &

. o ' 1
415 Rayleigh wave fA9idudimnddimonisanniiudiud: tfou




Circular Footing

| =2 Geometncal =2 ,-C 5 i

-« Damping Low « < — et T N

Rayleigh Wave

v=025 Ll

Relative
Amplitude

/ \ Geometrical
/‘, ' NQIMNg Law
\\ N,
Shear <" ,
Window \’/ ) \
(a)
Per Cent of
Wave: Type Total Energy
<ayleigh 67
Shear 26
Compression 74
(b)

* According to Lysmer (1966), a distance of 2.5 wave lengths from the source is a
large distance.

gﬂﬁ 2.1 uadmenisnszanyyas displacement waves NNy LIYIFIU
sA1nnNasul homogeneous, isotropic, elastic half-

space (ann Woods, 1968“40)



A. Body waves

ong) 0L ADHL D ——=
|. Compressional Direction of

e propagation
D= Dilational motion: C = Compressional motion
| = Wavelength : :
Direction of

T = ti
2. Shear ful ’l T propagation
g

Direction of particle motion indicated
by the arrows

B. Surface waves = w
Direction of

Rayleigh U Q propagation

Particle motion is retrograde elliptical
as indicated by the arrows

Characteristics of Seismic Waves

guﬂ 2% uémgméuﬁlumaﬁufué:tﬁau

]
1519 2.1 udmsmaui$iwoy P-waves uaz S-waves lufuddlanne o M (aan

(1)
Barkan, 1962)

2
p,kg;ggg_ v ,m/sec v ,m/sec
’ cm P s
Soil .
xal0

Moist clay ING 1,500 150
Loess at natural moisture 1.67 800 260
Dense sand and gravel 127 480 250
Fine-grained sand 1.65 300 110
Medium-grained sand 1.65 550 160
Medium-sized gravel 1.8 750 180
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2
2.1.1 NS 2909mAY

vp = /A+2G (1)
P

1
Lame's constants

P-wave, Yp

A and G =
= (G = shear modulus)
P = the mass density of the material
= Y/g where Yy is the unit weight and
2
g = 32 ft/sec
v = poisson's ratio
A = 2VG
(1-2v)
S-wave, Vg
p
R-wave, V
Vr = k'VS
k - constant (0.874<k X 0.955)

1 v
A12049 K A1 saud laannanni s

(S) 4 2 2 2 -
Kl - @Ryt (24—l6a1 )Kl + l6(ql— 1) = 0 (3)
2
AT = ARy
2(1-v)

. ] L
Iun1UfuRaa1sL §9909 shear wave uar Rayleigh wave faainhu
& .
Tufiuria ¢ lAanL§q9049 surface wave Uszwam 200 LURIS R AU (Barkan,

1962)(1)

. ' ' o o )
2.1.2 myiUfouulasway amplitude fusruzunaanunad i dnniu
l

' v i '
Lﬁaszuswﬂqaqﬂuuaqnqtﬂmﬂﬁuuﬁnéh amplitude ‘luuulfi42ay R-wave

anas L1fosann "geometrical damping" TAndne L asat



r r
. : ¥ C}
Ao, = amplitude was R-wave luunafisflszue ro annunasmiAnaduy
. $ . o
Ar = amplitude »a4 R-wave 1uuu9ﬁ4ﬁ7=uz r a1 nNUUAIN 1L AnASy

L} -
LﬁaqnqnﬁuiuLﬁuﬂhnaﬁaﬂmwdudéuysm N15ana4Ya4 amplitude
J . .
Tuuuafigas R-wave unnfu 1fosa1n "material damping" ﬁqﬁuaz@ﬂ
Suvdianundu (wave energy absorption) Fetudnnt s 90 1ol L Ty

w0k -
Ar Ap |ro . e (r=r0)
Jr

a dhﬂssaﬂ§boqnﬁs@mﬂuwéhqquﬂdu

(Coefficient of wave energy

L}
absorption, fivuauidu 1/5zuznn)

A9 2,2 ANTasUszaaneosdis:Anfuoantsgafmdaanunly (o) w9

Muglanng ¢ (Barkan l962§l)

) . Coefficient of
No. Soxl absorption, m™!
1 | Yellow water-saturated fine-grained sand 0.100

- 2 | Yellow water-saturated fine-grained sand in a frozen state - 0.060

3 | Gray water-saturated sand with laminae of peat and organic

silt f 0.040
4 | Clayey sands with laminae of more clayey sands and of clays
with some sand and silt, above ground-water level 0.040

5 | Heavy water-saturated brown clays with some sand and silt | 0.040-0.120

6 | Marly chalk 0.100
7 | Loess and loessial soil 0.100

2.2 pududini sRandwosntiu

nﬂsudmaqﬂﬁuﬂgmauﬂhﬂﬁqﬁmiﬁhﬁ
2.2.1 pasdzfou (reflection) vflonghui ndoudd s sndsonaidulaie
an?a;ﬁulunszw514ﬂbnaﬂ4 1flosarnuuasominafuisan niunadadu adoud

1wqaqaaanﬁﬁﬁnﬂutnﬂauﬁtﬁauasaaniﬁﬁqiﬂuiﬂmqungnﬂsézﬁbuwaqﬂﬁuﬁa
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RN LN fugmd snaustagud 2.3

Ruvsnd

maduafudn

naAuaSusan

qufi 2.3 wammaeasoutendy

252.2 nqsﬂhtnuaqnﬂu (refraction) ﬁanﬁsﬂﬂﬁutﬂ§uuﬁﬁnﬂsLndauﬁtﬁa

tanan nfanan suff s W Snitananavtla sagud 2,4

nrAuL Fovnendulusanan anfle L du v, flnaupn 1A8u Al o
L] -~ 1] w <
Nﬂuluﬂiﬂiuﬁnﬂhnaﬂ4wd41munqquﬁwaaﬂﬂuiugﬂduuuanuaqﬂﬂqquLfq
v, WAEAR11Y1 IARY A, fagud 2.1 Aszuz BC Ao A Tt

- LY
nansfvtlauas  sroe AD azidu AZ lusfanansfldas anitserp@aasla

! & v -
91 34 CAB ity 6, wazss ABD 111 ug 6, Fratiuay lan 1NANWLS

Fafl

LB
1l
b
il
Ak
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: 2] .8 o :
sUfl 2.4  wdnsnsiUiguiiazesadufiFunud Auninfay

2.2.3 nisunsndan (interference) N5 LA St onan s ueasaduds 1 du
Wasmdnnassauiulneasafu (superposition principle) Lelunagl
afuannurasr 1L Andosunasnflaan wilansonii wagoent s LUADWIIAS

& z S Z RS
™ amuuaztﬂunauqnuaqﬂéuqqnnqéaquwaa n1pfuannnsdosunatoyiu
drvme w0 s Bunsonamn i fuati o aaifuasnas Suvoasundudn
30un s asutusagudd 2.5 whna AduRdosuva 1oy ludmens Sunsons lu
- - 1
n1aas101My o amiufinsfins Guntonroovsobifuntoasiay Lwsae

3 Jnn snan iy ﬁh;ﬂﬂ 2.6



quii2s nes2uARuLUVASuAY guﬁ 2.6 MaFUATULULURNAINY

2.2.4 nasi8ugiun  (diffraction) 1Hofafnyansfuni s afourloasntiuas
' ! | 1 - U
wuaflndud aundsflutoonat nymeasfafinean Slunsaumd 908 1 finw a4

Fuagud 2.7 nsfingulatiow fuaivwitueeveesingansla funan

ﬂ’lS‘Lgﬂ')L'U‘N

| | |
v T

i
T ) AafiReeans
5
)2\ afufidgaiuy
| l
1 ]

i

st 27 wimmaduawuessBudioaueaulaiaens
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- »” )
2.3 uuaAlnudnaufandlunisann1uadudz 1flouann R-wave

vomnduunidutdumss (linear wave propagation) lumnsfafiuwuriu
z i v L
\Aafosfundu (barrier) fanseuruduminmfu (wave front) azifausangmiswm
VAoatunisifuaiuu (diffraction) posnfumds afosfunty  dintunou q dn
-~ - ~ F ) 3 -~ )
(penetrate) mmudiouazAuLIIBasLafosfuntu Ml Aefufasudu i funan
"Screen zone" ﬂqﬁwautwmtﬁuiﬂuwau (sharp boundary) Lﬁaﬂduﬂwu screen
zone Wua? NATuHEO4ARLAY IMflouLAN srusnnaannt Afaefuntutiswoutonuaiudn

g0y screen zone |5unan "depth of screen zone" ﬁhgﬂﬁ 2.8

/—WAVE FRONT /—BARmER(Ln‘%aarfum’:'u)

/ CREEN ZONE

PRINCIPAL MINIMUM

SOURCE OF VIBRATION

|  DISTANCE OF PRINCIPAL MINIMUM I
P

qufiz.8 u.énagmaaﬁ’lmaﬂ%né’aaanﬁuﬂi’amfmr‘r’mﬁu ( BARRIER)

ok
AW screen zone A1 amplitude reduction factor (ARF) w§o re-
. . . » & '
lative change in amplitude uauﬂénwﬁﬁ1ﬂ§aqnuﬂ§u 1iloszuzvnaan nunas
° ' 1 '

Auflanfunindu A1 ARF (Audul You 4l AU LN unfleps 190U L YALA EUONYDUL URNYDY
1 ~ 1 " '

screen zone wadn421 L ATosfunduinanovasnonsan amplitude Vloszusung

‘

U . LA v ' E
annuva L dnnduun ndu Ldaﬂﬂﬂsmquuaﬂﬁhaﬁnﬁhwuqﬂﬁuazﬂﬁﬁuwuqda amplitude

v (] ' " ) £ . ' '
ama4uauﬁamt§unﬁquwu4ﬁ3ﬂ "principal minimum" srorMI 18I nuna i dan sy

1 ' . '
ARF Mo dmns1d9uvad amplitude VHoflinfosfundusio amplitude 8o

10l pf o s M undun s 96U L Bt



1y

fastumiaf L funan "distance of principal minimum" fagud 2.8

ARF ua: depth of screen zone Sufuoun nosLASasfundy (screen
dimension) Lﬁakﬂuuﬁ%ﬂqququﬂdu (AR) 11 Ao sAuAfuflaanuun auazAINANNAN
Llourunansun 28 (L/AR,H/AR) A1 ARF anad A4 depth of screen zone

L‘NINJN (A2NN ';"'14!]04 Ln§a~1 ﬁunduﬂuaﬁausfam 'sr’?uﬂdu )

' & -~ ! .
Anatraniie Iadauuanaufanannt Afout 8vsluanniA (sound wave in
. ' ] . N
air) waznisuwueoindululn (wave propagation in water) daflnanuunanan 481 n
. ] .. A ' ' o \d .
afuludu (wave in soil) tﬂ§aqﬁuﬂ§u1utﬂuunﬂﬂﬂwLﬁmnqstﬁbQLuu (diffrac
. ' . . . . .
tion) afluasonsdmeqns (interception) nasnszany (scattering, dissipa
. ! N . . < .
tion) n1sa4nau (transmission) nasaATNIU (reflection) wa4 surface

-
wave 8nmau

nasunvamanaanaqufit foatum s 1 fuqiuuuaznsnszanuYas body waves

Qutananifavgu (elastic media) iﬂuﬂJtngaqﬁ%ﬂduﬁtﬁuzﬂﬂsqﬁqq 9 Leu nss

nsruon (cylinders), wnsenaw (spheres) sy Tyutekin (l959ﬁ35), Kno-

(14) 2)

poff and Gangi (1960) , Baron and Matthews (1961% Aunsun

e v (. )
U@wﬁnﬂqnqngﬁuaﬁbnﬂséznauuaznﬂ7é4uquu34 surface waves my4yn (cor-

ners) sy Viktoroy Ll958§36)’ %5)

(14)

, de Bremaecker (1958 , Knopoff

(26) le)

and Gangi (1960) , Pilant et al (1964) , Kane and Spence (1963

lJ L
auqqisﬁmﬂunqwﬁﬂinus7Uﬂuﬂ4QmANﬂﬁﬂﬂqﬂaﬂéhaq surface wave Lffowu

i pfofungduAdeunnsatn (finite dimension) 1 2806

2.4 Utzﬁhanwuaq1n§aqﬁﬁndu (barrier effective criteria)

UsrAnSnaneot nfosfuntubutungt non (criteria) sfafl

1. Amplitude reduction factor (ARF) € 0.5 for Barkan (1962

< 0.25 for Wood (1967 RIaR:
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2. woUlYslYay screen zone (qznawumaiﬂ%uuaawuﬂdbﬁLHuu004)
N5 MUANG L NAFNEOA M S ANAIEDY amplitude Tuuuafaifiusou1aifius

[ [ y " J
IutﬂuawamaﬂssaﬂanwmaqLngaqﬁﬂnﬁu NS =M SANR9IY09 amplitude LuuuIRS
LY 1] 1] L
o L Andu L Tuun a5t v L pY o Aundudflaisius = Ansaaw Faufuddtanswanan san

s ) o Al .

[49¥04 amplitude Lunuafedefimanua it dunosdunfan s MsanReYoy ampli-
tude anuylu screen zone mqungtnmiﬂlﬁﬁwwumﬂﬁLdu ARF = 0.50 (Barkan)

180 ARF % 0.25 (Wood) ﬁoaaﬁ%umaULummaanWSﬂuWﬁ (tolerance limits)

Richart (1962) wAn4YoULERYaIN sTWlngasAu (persons) ﬁqﬂgn
asnq (structure) Lﬂgaadhiuﬂzﬁﬁu?ﬂﬂﬂadLﬂgadﬁhi (machines and machine
foundations) Tutnonyosnnl (frequency) ifu amplitude TuuNI A IALARS
1Taugud 2.9 #4830 furgoaiu ARF Lofu flmanud 2000 cpm (33.33 Hz)
amplitude 1uuuaﬁqama4aﬁnwau&wmvoanaﬁuiuusaﬁamu (severe to persons)
fawouieneosmds L ng1iiuladny (easily noticeable to persons) 44 ARF =
0.25 (1Afoavmny & 1u§ﬂﬁ 2.9) luwrimwesifluaifu amplitude AUIRICT PR
ﬂﬂﬂﬂSULﬂmﬂaﬁﬂQﬂNfﬁﬂﬂmﬁaﬂu (troublesome to persons) f{Q2aULYRYBIAY
ﬁhtn@tﬁuiﬁabu (barely noticeable to persons) #Ananufl 1000 cpm (16.67

Hz) (ipfoevuny @ 1u§ﬂﬂ 2.9)

010514
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+ From Reiher and Meister (1931) - (Steady State Vibraticns)
* From Rausch (1943) - (Steady State Vibrations)
a From Crandell (1949) - (Due to Blasting)

R L B

0.1 s 4 T V! R e L | T T | R |

4

0.05

0.02}-

0.0l

0.005

0.002

|

0.001

Displacement Amplitude, A, (in.)

T‘l'lll

0.0005

T

0.0002

bdadd i) N B I

0.0001 s
100 200 500 1000 2000 5000 10,000

Frequency, cpm

iﬂﬁ 2,9 uénquav;wnuaqnﬂsLﬂduuuandhuagm (displacement

. g 3 (27)
amplltude)ﬂnqqudvaqnﬁfﬁumqq 9 (a1n Richart 1962)
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v
2,5 Namuuazmuﬁd‘bdt HU')Q’OQ

2,5.1 WRITUN FNAKDI

(1) e :
) imﬂmaaquazﬁanﬂquwaanﬁsanﬂqquéhézLﬁauaqn

Barkan (1962
surface waves Yaule open trenches ua: sheetpile dqlﬁ%sﬂma1;tﬁuuuq
N1 49uNn 5 anA1 NduA £ L fowla el

(1) nsflwoe open trench w19 11 ums 8n 4 Lues waznans 1

LB (naﬂuniﬁ4ﬁuaﬁbuﬁanqsamﬂ1ﬂuﬁuazLﬂau) AnumzYa1inlu
dnnufinaaos 1Sy loessial soil wuanflmanud 810 min_l,
pImpn Al (AR = 15 m (lubwrta o 1UmasL§avas surface
wave Uszanm 200 Lams /funfl (Barkan) 1 §ufluasom sanmans
Auaz i fousdo H/Ag » 0.3

(2) nsflwas line sheetpile w19 10 tums 8n 4.1-5.2 tums

Fronzfuludnnuflnasos L water-saturated dense sand
2.1 Amplitude ﬂﬂaqadqaﬁbuﬁnQﬂuH 600 min-l

2.2 Line sheetpile s =Ansnawiflo ARF £ 0.5 anolu depth

of screened zone flmarnfling ¥adl

Aol (min_l) Depth of screened zone (m)
600 0.2-0.3
810 0.5-0.7
1,000 0.5-0,7
1,350 2.5-2.7
1,620 2:7-3.0
1,890 10.0-12.0

] v
(3) nsfleasy close sheetpile fonsouuwasr1Lfinndu  sheetpile
gramua: 3.4 tums 8n 4-5 Lums Arvnr s Buludniufinaaos

1Ju water-saturated dense sand
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3.1 Amplitude anatounnoufiniaud 600 min-l

3.2 1fim distance of principal minimum Ananufiein g ° fafl

Aol (minfl) Distance of principal minimum(m)
1,220 6.4
1,620 4.4
2,000 3.0
2,280 3.7

3.3 Close sheetpile fiuseAntaaniffo ARF = 0.5 anulu depth

of screened zone ﬁﬂqﬂudﬁqqﬁhﬁ

N, min~! ) Depth of screened zone formed by closed sheetpiling, m
600 1.3
800 10

1,200 Screened zone was found along entire profile, except for a section at
distances of 10~12.5 m from foundation.

1,620 Screened zone was found along entire profile, except for a section at
distances of 9-10.5 m from foundation.

2,000 Along section at distances of 1.5-2.5 m from foundation, the ratio.of
amplitudes before and after sheet-pile driving was 0.5; screened zone is

distributed over rest of profile.
2,280 Screened zone is distributed over entire profile, except for a section at
distances of 0.5-7.0 m from foundation.

3.4 Depth of screened zone w24 close sheetpile 21NN
line sheetpile

(38,39)

WOODS (1967) 1ﬁhﬂaaquazﬁnwﬁﬂ@n1waqnﬂsRMﬂqquﬁuézLﬁau

v LV |
ann surface waves imuld open trenches IsglauwustimioaniOu 2 Uszian

fla

(1) Active Isolation (isolation at the source)

(2) Passive Isolation (screening at a distance)

. . . A . N, hg ' J
Active isolation jJunnsdsns barrier 1naw$aaausauuwaqnﬁLﬂmm§u

\Hoamnds snunfudns zanuat nunas i Aengu fagud 2.10 Passive isolation
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- 1 ) ~ 1} - L 1
rdunnsasny barrier 1981 NUNaL i L Dnaty wilnafudniufdsosm sannanndu

Az iflou sagufl 2.11

. Oscillatin
Amplitude of Force ¥

~Surface
Displacement

+

Circular, Open
Trench of
Radius R,

and Depth H

E‘U‘ﬂ 2410  schematic of vibration isolation using a circular trench sur-
rounding the source of vibrations—active isolation (from Woods, 1968).

Amplitude of Sensitive
. g Surface Instrument
Incoming Rayleigh Wave Displacement or Tool

Straight, Open
Trench of Depth
H and Length L

EU‘P{ 2,11 | schematic of vibration isolation using a straight trench to
create a quiescent zone—passive isolation (from Woods, 1968).

Snvmrvoeduludniufnnaesidu silty, fine sand (SM) a1nWANISNARDI

rm’l.s?é;ﬂ'l,'ﬁﬁmmqm WM sannI1NAud ¢ L Aioud msuiulad L afa dRe



20

(1) wan1snaaad Active Isolation

o

- Full circle trenches (n1sasn4 trenches AONT OUUMAS 1L AR
Af) s rozvn9a1 nunas i dnnfu R/ Ar= 0.222-0.910 uazAIIN
#n H/ A oysewans 0.222-1.82
1) f’asmna1 trench fiUs=AnSaw lo ARF < 0.25

a1uu screen zone #sflwouiunannyauwaneas trench fls
renadafisAflovn avoy 10 tmeasAnpIAiy (10 AR) Taud

AnAUONA1YogRs auMAarin L Anaf Kagufl 2,12 war H/ g > 0.6

Source of vibration

Full circle trenches

Effective screened zone

’;'Uﬁz.nz Eeffective screened zone for full circle trenches

2) 1fm "Principal minimum" sngflu screen zone Aszoz
2.2 \g-6.4)g annunasrinflnnu
'
3) srozannuvasniLfnafuludy "Principal minimum" anas1ffo

JHomanufnuas trench 1fmdu
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Partial circle trenches (mm;'m trenches soULUALT1LOA
AU 9dan) s rurvinean nuuasriniianf R/AR = 0.222-0.910

uazAIINln H/Ag aészw5ﬁ4 0.222-1.82

'
1) fansm121 trench fUs=z8nSaaw o ARF < 0.25
anulu screen zone Jefloouiwnannuaunaneas trench flyas-
) ) v ' L4
nandsfisAflosnavoy 10 inmeosAnuu1aafy (10AR) Tnufigadue
1 1 v ~ A o, ~
naﬂqaymsauwaqﬁﬂLﬂmﬂﬁuuazaausaumauLéusﬁﬁaaqLéuﬁaqnaqn
o 4 ° 3 .
am@uunaqqwaquwaanqLﬂmﬂdudqﬁqyuﬁ%maumaa partial circle

trenches = 45 f3gudl 2.13 uar H/AR >0.6

___Effective screened zone

Source of vibration

Partlal circle trenches

Trench éngulcr
L' length

.e:

L. Al lecatiG RRI - ‘

 Atlleast 10 AR

(<)
‘9{ Open side

oSp

o
j'u'nz.ls Eeffective screened zone for partial circle trenches

0
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2) Partial circle trenches 7 angular length (0) Hoy
nan 90° i fm effective screened zone
3) msovny (Amplification or "focusing") was amplitude
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j'le 2.16 EFFLECTIVE SCREENED ZONE FOR SEMI CIRCLE TRENCHES
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puiOn (open side) uazmseUanuwos semi circle trenches

7) Ardus sAnSmyanaavfonsifon (coefficient of attenuation)
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i‘Uf" 2.15 Isolation of building from traffic induced vibrations (after
Barkan, 1962). '
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(6) war Neumeuer (1963)

Dolling (1965) ¢ bentonite -

slurry - filled trench aﬂﬂqquﬁuézuﬂaumaqisqﬁuﬁ (printing plant) u

\uos AW ann subway trains ﬂ%uémqlu;ﬂﬁ 2.16 &1 Amplitude anasnganils
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Ed‘ﬁ 2,16 Building isolation using bentonite-slurry filled trench (after
Neumeuer, 1963).
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dimension standard laboratory ﬁhuaﬂqﬂuiﬂﬁ 2.7
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E"dﬁ 2,17 Isolation of standards laboratory (after McNeill et al., 1965).
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