om0 ) (Swolad o1 5 (o8I (1 yb il ¥
O o g T




il o ygcd

Sl g dondio -

T 09900 (Swiigh) Cukdg—Y

S 5 3luas s igy -

S 5 )lugd 51 9 SOlgmims g - ¥

----- Swolad pS1 5 gy b -0

A

ilo )T (Swolizd o5 5 85I ColiS (i -5

YA

A}

S3bmad $121 31 i S (5 990 Cumnid g (o glio B! g (w5 -V

OIS lgiind 9 (S9 202 —A




ol dal s astie -

ot ol a4y )8 s Oyglone o g Bl oK VG (pgi (o g0 (ol S8 58 05 (nped ol oy Sl ke
VE) Lo sl 50 ol o yslie cymiige o5 5 g o plowl iS55 lallas bl 03,5 Slasl g pe j2a VY« -
b o Sy 2 sl il (s S 55 ) b oS 03g Jlaiul g jlejen cnlar Al (olail ) aS ens S atie
il g w515 5 oyte V1B iSTas Gae b il S1 «SaiSigh5 lalllan i)l ol 4 azgs by el o alom] ae
Ogmelaigh QIS5 g Wlaxl jlaS cil 2yl SaSig5 jslin 95T aros 5 005 10,55 5 b (ygaslaih il (gl coslie
SNSto 590 3l g4l )| Jlainl s o515 5 Staglio Slaogas )b 4 aSiT K 00,8 5uby 35290 S5 (59, » o

B9d S ol )il gla (Foldl g 6,k cud b ool poe o il s 3 ]

Ol Bosg 05gn (nl 0wl g adpar sla)lSal, 5l (S lye 4 (Sl o515 gy (b A1 cnl ) ) Saa
5 ol 5 5 00 Al 5y edgiimn SaiSighs Ll oy s Il D13 2l 0 i ) |) ST taglie looguas
osls w.lLAJ \ o)Lo..f:J JS.«A B o)s).’ @Ldl).t} s.,\...x_‘!yo Sl o.\%o)f 43‘)‘ u_l)...,S h‘}.oo 9 Lﬁ\))L\JL».MJ‘ wL...)‘).v d...:js (_gél.e,«.m.q

ol 0

SEadT S8 oS s OT Sl oLl i Cabge 1) oyled S




T o3 SIS 55 Cond

Y

g aleS g0 i b glS g pslie reiige 50 b 1 F 0V Lo 5l 5o Ghaol 05 e o Sl SiSigs olalllas

.)9........9 L}QLA-AJ |) u...n) um 61-‘0‘ Ja)Lw 9o ‘k}‘”)‘; U"‘)‘ IRV Cawdy CL‘L"' u,uL..u‘).' ol 00 ral.?u‘ ).».a ' Lg,o.c

cde a4y OWSis (ul 9V ojlad sl Aled o Ccoipa 2 VY0 ) e sle Culs b onis (ST gws S
6)‘6).30]&4CA.Q?‘)k’ﬂ.c)'j‘ﬁg@»‘o.\.ﬁ:&bq‘&‘ﬁ‘ééw}iob5QYTQ¢&LAA.L¢~5Q0&L$L»L5]LAM|C«¢QLA
GCJJlﬁMJyLSMMLu»)B‘SY LS)“-\MjML‘ju“M)‘L’M‘\-’YQ-"w“’o;c‘-“’-‘*’ju)‘sdgsb
A ls hwgie @Y cpl o s laibinl 3485 ialejl gl elulp .ol suis o aids SC 5 SM 4 GM-GC &
515 5 s Glp edd (i Gl lo JBlaz 4 e Jlai o) oy o515 ) (Sl 45wl e a2 1Y
el Jlasel glo 4,Y

i 4l b gl ails slo Yl JSaie (aV +) ()li> Boe 2SI B (5520 1110 S Tax Boe 5145 (ol (e
YY SISPT 0lyo a5 ol aiss @ ooy o555 (el o515 Sl ol sl oads luliss SM G GC oy liss,
cbBay pla S gla i sl i o gog b Coale Jos godg priednyd Ve v Jlas By o
Cello 1) (ST Lauly) g o lailinl 5 a2l b (Saglie Lulyd J S g (o) 2

ol ooly Gioled V oleds Jgaz (o b SuSTg s Slallae 5155 50 0nls olulid slaasjle SuSSe) Slasin

BH Soil USCS Depth E C Va
Nser ) v
No. Description Classification (m) kg/cm? | kg/cm? gr/cm3
Uncompacted to not well
pacte . GC to GM-GC 0-10 15 1.66 | 035
compacted filled material
2
Natural ground
GM-GC 15-18 50 426 --- --- - 0.3
\ SM 18-20 42 246 --- - - 0.35
™
Uncompacted to not well GC 0-2 12 - - - - 0.35
compacted filled material SC to SM 2115 12* ___ — — — 0.35
4

SM 11.5-15 25

Natural ground SM 15-20 33 200

CAb ST Sl s otd lulis gle oY (ST 55 Slasia 1) oylad s




Sl o0 039l (55me 00 Gos ;o (L, SN ey o zhaw ool cews 4y b bl Blas

5 &S5 357y abavly 4 Sl (Sen (o) (SFuS Bl oy (0 anS o A5 P 0 b ol mee Sl 5l (S
30 Sl (o (ypn ) eaglie yold Cewd jlLoaign 484 ol Caglie ool s 5IL g ggbusls b 5 bt S5 LB
S 2l b s |y o0y (al a8 wdl 3last gla i T JLad alidlcde 4 il o515 b bl slowsle lois;
Canglio a5 ol S aulxil o S by Coglio JolS (38, o 5l s b o o5 4 (gl o,i> Ol JLad iali8lasseb
abe Gibigr 5 (Do D jgo Al IUS 50 5 00,5 e Larle e SGasile wins (oo s 1 S ok i ) 293 5
&Lcj@,uwsméwlﬁv,s&@wwp5L,:,\L;LM9L;|MLQ Sl Y dsgdaxgilhaigd oo ol
ol 0l sy 21,55, 00500 £485 1Sl SPT

Ol om0 sdlas g5 & azgil (alSSls) 5 sl (SaSTgs Slidllae 515 )0 500 (2lSly) elos s ol

22 B amashiig L 5 (68 eend Sz 55 he Gos B S aST5 Lyl od 3500 10 5,0 gz oo VVIY GBS Gos 4o

el 0dls 0ol i lad ¥ oLl Ko jo o1,y Judos oS o) &g 0 Jlasiul Y (g9,




Depth(m)

10

14

16

18

20

0.2 0.4 0.6 0.8 1 1.2 1.4
T 1T
—4—CRR
—#—CSR
[ ]
|
1
\l
\
\ P i
|
|
\
\
\
4

&tﬁl,,cs,,hsdu_;)t(bfg; Yosled JSCa




SS = Solug o uij)—\'"
B9 o 0els (SOIl IMProvement) cyo; oilus ( Slse 9 (Ko 5ud Ll o g jolaie 4 S  SiSG455 Lolys dgage
Sl nlp S (Eorae o 2S5 (b o S s nd o515 Gl 5 b b Rl e il 5l Sae

D508 AN 3 O ygo 4 Byl go |y o) (g3l Blaal.coul 00)lg

SE chp b Sed)b g Coglie il

GMSL o b S8 pis hals @

S pd oSl els @

s oS5 ol e

@l oy jop s Bi> g als @

o, IWSET g b S (gl ll, @

S plily pyp Jus @

Ly slo (55,5 9 s ndy JSbpds s @

csheme Ll Lo a5l 0l (K5 b oloand Sl Sl 55 @

el ly yo Caaglie olidl @

o s GJ.L“’)“)‘:’.Q

ail g osle g95 52 ln camlin (hg) (rantd Wigd (o0 ramai 09,5 Wiz 0 45 310 3929 S (Sl sl Al sla g,
Vd.ssjl} (_g)l.w.efg&lmu;L&wa) GISM.H?)Q .o)\o u.u).'l.wo)b UIMBO)LME}' ‘U"‘o) M}j)uLAMM&J

Fgde ol 25 2y 4 (bl 098

S gilw o1 ye s w09y 1 gl 095

o Ol g (ST 8,5 ( lad )] 3Nl b (o la (g sl (ol )| 0515 ( Swlos o515 Juls o (g, ()]

G g gaglie (sla il a5 5 oot S aneaily Sl g ls s (e JU slad 2alS Eels (s5le oS0 il o




obml g w51y (bl aiw saway ol go |, S aniils (iuli8l 6l oolaiwl oy50 slo g, . 0idn g0 35 |, S (503
255 (694 el oLl
S 50 (Faiumuz Sbml sy 9099 09,5

St g Guey JB a Olegs ol jo S canl by By adbloe lel g oliend Slge 82555 cole g 8,5 Jeld (b, ()

(V09 o0 (i dids diud B ;0 Ko g S5 10 31,55 . dlden Sgue 1) o) (60 ,Soe Slaseino U 0gd (o0 3,5 ,Lad

Jady 5,5 (0 Sl B, (VT (Sdgyomd cansl 3,5 (VY (o515 G5 (V 63985 32,55
S gilw ghwo s gy 1pgm 09,5

ey 3k sle A 5 e e 5 S LS| S )5 e ey oS e b Sty 5l esbizul b sy ol
Slge by (oo Sgag I ks 25 4T SN sl (53981 L ) (0 S g Caaglie 0,805, (nl )3 9 See D50
weesias e (V55 5 Kol iyl aile) Sloiiles Jyans gllas ddumle 5 oy o aile) xmeds Wilgf o 00LS el

Db olge ol Sl oS 5 b g LSiiiwsss 5l (5 peey)

Sk Guile g gy ek 095

el S 09l g oy 5l S B L g 0 b (Kl b g ol e pllas bsame (cwiige 61,515 5 ()l S el
o 9 (K 3d Ol i S S iy 095

bl ol dlge 52,5 b Sal Clegs 5,5 wlazsil Gowly iUl alez 51 eyl Jals oy, 0!

3P Jrowd gL (g il 09,5

sl o 1 alS g (LS b g ( Sojslom Sl s Jols

SISl i sl g i 09,5

@ GBS L i s 5l elgl Jolis (g, cnl. 08,5 oo @bl (040 HLid o S So,id anl g o050 L

il oo 25 bl b M5 gy (651 iy o ST aleg




D08 03l 6,15 g 8 Dlasin a4 Siws Al gojle g65 2 gl canlin (g, s

0355 03 5dome S (Gl Sl S2lgihy Sy, ¥
6550 3l s g e S jsbie 05T dpogi 5 g Jlamiul sl o515 Conds Sless] cas bl 4 4z L
Sont s Jlazial &Y )3 S0l 59 Sl (rizes W92ge ouii (S| wlas (9 p el HlEl g sle 5 cSLe
ke Ghgy Olye 4 Ll cepe 5 aie 3yl g (omie QUL bl a5 0 S we 5 Gl 0 S (ST Ll
Alg 950w 7,k b ol 5L w0igp pyime Lol IS 5l sl cawas leMbl bl Cowl sas 48,5 a5 )0 yiwy (g5l
Sl ez il LOKGIENM? jloe cosglin J8las b ams 5| ol aio8 4y 1, ol los (6 30y St 3 Sioglie Sliogas
G 45551 50 5l a5 Wl ) (gl 355y ol S aS15 il a8 peds caily slitss BlB o35, ,s 5.0CM
ool iy 35 Cosl ;S5 o3Vl Joms 65659k 0 et 2T o3an sl seniisd 5 Sl oo oy b S Ll

D9d il Wy (o0 S (Silute ColiS pas )90 50 (et Sl (g

(Dynamic Compaction) Swolss o515 -1-¥

als o S g gledl oo ( SaS sl ooy Sl Stz Bl BB L 55 (gag jsb 4 (Seals o515 by 059!
Ol A 15 a8 sl S s 0095 G el (g8 Sl 50 (Sealind (o515 05, (00,5 4 (o5 ol gl 25 Cones (6]
3 oS 4359 S ol bgi b 51 el enl 905 (o 03938 (T 60,k eyl g aiBl (il S (S5 g e aails
Vb eiie Olelds)lis Bl G Lawgs bl a5 ol (S 4355 SOl eolitanl Juolds (Sealiys o515 008y (o0 O j50 elis)|
oo e ¥ e BV e o bogi i) (5 Y0 B (m Ysene 4155 (59 095 (oo by rmej &1 (35 4y sl 5 0B 00
L o550 5 S o GAMDIAN wiges lsie 4 .ol ooy sunlive Galisee 6ld 855,01 3 b o3l 5l 51,8 ol axdl.osly
FEr AL oly oo ) S L V0 d9am 35 b alo S 0,8 B)IS ] e VE el VY p e an ansS Qb
a5k o Bl 088 og oy 05 Ol reme gyl 5l ol o8 o bl ST jmy 4 00 WL WIS S el (oKt
gy (538 Dlxas Juli LngA.c S oo odliiul hgy oyl 10 aS (glasgS Luiz . 0ed ool assS (sl ol bghu 45 Coul
sla IS0l (oo (rlo cta b g slonls (oo Yooro 5 o iy ahalle . ol mhino (50 g (0 5l 0 (Y98 gla

s oo iales ) (ol o515 ollas T30 LY o Lo




W = Mass of tamper.
H = Drop height.

D = Maximum depth
of improvement.
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Steps

Fovoerable for Dynamic
Compaction

| Favorable with Restrictions*

1

Unfavorable for Dymamic
Compaction

1. Categorize Soil Typs

Zone 1: Pervious

Bext deposit for dysamic compaction

Zone 2: Semipervious

Apply enengy i phases fo allew for dissipation of

Zone 5: Impervious

]

- Assess Sile Restrainis

Partially saturassd Impervisus sofls with deep wtes | Sabursed or searly safraied impervios solls

— |

Vibrations

Adracent ta: moderm comstrection , = 1% mm per

1960 SImm per sex alkewible if adiacent i

Adgasen to: modem senstnuction . > 19 mas per

Lateral Ground Displacements

Dymamic compartion = 7.6 m from buried wiilities

Post busied stificies can tolerste 76 & 127 mm per | Imeedistely sdfacent so casily damaged

Water Table

=2 m el rade

= 7 mhelovse grade, with deainage prosifed 1o bower |« 1 m below grads

Fresence of Hard or
Energy-Absorbing Layer

Mo hard ar soft layers

. Determine Design
Requirements

Setlement

= 1.3 00 0.6 m for embankments

1. Hand surfice Fyer. ledases priod 10 dyiasic
rovepastion 2 Energyshihing sl layer
remarve of glabilize with aganegne

Emcrgy shsorbing layer thet limiis depth of
improsamert, ruch w Zona 1 eoll of Lm ar moss

in thickness of a deplh that is mpmatical tn

13 10 L6 i SIEE CORMIDANG reciede large

Minimum Soil Property

|Cen wualty achieve relatively high SPT, CFT, ast

My aocd wick draing in sasersied Zooe 2 soils 1o

Depth of Tmprovement Limitation

| Deposit = & m thick

Special esuinmest required for deposits i range of (Soils cennot be significenty improved belnw

|

¥. Estiniateé Costs

Drynamic Compaction

Generally leam xpensive foum of she Improvemese | Mulliple s could STightly incresse cost

[0 consts emeed altermene Forms of sit

Surface Stabilization

Frequarely not mgined

I lmyer could cost mare Shan dynamie
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Type of soil Applied Energy Normally Used Improvement Expected
Pervious coarse grained soil — Zone 1 20-25 ton.m/m’ Excellent
Semi-Pervious fine grained soil — Zone 2 25-35 ton.m/m’ Moderate to Good
Impervious - Zone 3 Not Applicable Not applicable
Landfills 60-110 ton m/m’ Excellent
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W(Ton) H(m) D(m) N Spacing(m) | AE(ton.m/n¥)
25 20 9 5 2 625
25 20 9 10 2 1250
25 25 10 9 3 625
25 25 10 10 3 694
28 15 8 9 2 945
28 20 9.5 10 3 622
28 21.4 10 12 3 800
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Tamper Dro No. of Grid
Phase Stage Pass WeightFEton) HeightF()m) Drops | dim.(mxm) Sieie)
1 28 214 12 12x12 50
1 Main 2 28 214 12 6x6 200
Compaction 3 28 20 12 4.2x4.2 380
4 28 18 12 6x6 168
2 Ironing 1 10 5 5 Side by Side Total=798
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No. of | No. of . . Total
Stage Pass Points Drops Weight(ton) | Height(m) weightxHeight(ton.m)
1 20 12 28 21.4 143,808
Main 2 43 12 28 21.4 309,187
Compaction 3 110 12 28 20 739,200
4 48 12 28 18 290,304
Ironing 1 - 4 10 4 -

Total WeightxHeight(ton.m) for Main Compaction Stage

1,482,499
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Guideline values for velocity, ¥, in mm/s

. . . Vibration at
i 1 .
Line Type of structure Vlbraaltog ﬁ;g:;:g;ngca on horizontal plane
of highest floor
1Hzto 10 Hz | 10 Hz to 50 Hz |50 Hz to 100 Hz*)| at all frequencies
1 Buildings used for 20 20 to 40 40 to 50 40

commercial purposes,
industrial buildings, and
buildings of similar design

2 | Dwellings and buildings 5 5t015 15 to 20 15
of similar design and/or
occupancy

3 Structures that, because 3 3108 8to 10 8

of their particular sensi-
tivity to vibration, cannot
be classified under

lines 1 and 2 and are of
great intrinsic value

(e.g. listed buildings
under preservation order)

*) At frequencies above 100 Hz, the values given in this celumn may be used as minimum values.
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005 o )8 eoliiul 5,40 (Peak Particle Velocity)

1.7

vW x H

PPV(mm) = 80 l p

Sec

(PPV(m) =10

I Sec
4| W = 28 ton
k H=214m
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Settlement (m)

FIG :1 Settlement of Spread Square Footing (L/B=1)
(After Dynamic Compaction-D=1.0 to 3.0m)
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Settlement (m)

FIG :2 Settlement of Rectangular Footing (L/B=2)
(After Dynamic Compaction-D=1.0 to 3.0m)

——20(t/m?2)

—s—15(t/m2)

10(t/m?2)

——5(t/m2)

Breadth (m)




Settlement (m)

0.07
0.06
0.05
0.04
0.03
0.02
0.01

FIG :3 Settlement of Rectangular Footing (L/B=5)

(After Dynamic Compaction-D=1.0 to 3.0m)

——20(t/m?2)

——————  —a—15(t/m2)

10(t/m2)

P et ——5(t/m2)

Breadth (m)




0.07
0.06
0.05
0.04
0.03
0.02
0.01

Settlement (m)

FIG :4 Settlement of Continuous Footing (L/B=10)

(After Dynamic Compaction-D=1.0 to 3.0m)
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FIG :5 Allowable Pressure For Spread Square Footing (L/B=1)
For Max. Settlement 2.5cm (After Dynamic Compaction-
D=1.0to 3.0m)
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FIG :6 Allowable Pressure For Spread Square Footing (L/B=1)
For Max. Settlement 5cm (After Dynamic Compaction-D=1.0
to 3.0m)
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FIG :7 Allowable Pressure For Rectangular Footing (L/B=2)
For Max. Settlement 2.5cm (After Dynamic Compaction-

D=1.0to 3.0m)
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FIG :8 Allowable Pressure For Rectangular Footing (L/B=2)
For Max. Settlement 5cm (After Dynamic Compaction-D=1.0
to 3.0m)
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FIG :9 Allowable Pressure For Rectangular Footing (L/B=5)
For Max. Settlement 2.5cm (After Dynamic Compaction-
D=1.0to 3.0m)
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FIG :10 Allowable Pressure For Rectangular Footing (L/B=5)
For Max. Settlement 5cm (After Dynamic Compaction-D=1.0
to 3.0m)
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FIG :11 Allowable Pressure For Continuous Footing (L/B=10)
For Max. Settlement 2.5cm (After Dynamic Compaction-
D=1.0to 3.0m)
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FIG :12 Allowable Pressure For Continuous Footing (L/B=10)
For Max. Settlement 5cm (After Dynamic Compaction-D=1.0
to 3.0m)
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