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naturé and trajectory of propagation into the
earth's interior of the earthquake generators,
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thetocl of the resulting earthquakes may elther
ke near the surace or at depths of up to 700
km. The Phillppine Archipelago is one of the
world's most tectonteally and, theretore, seis-
mically aclive areas. Stalistically speaking, the
Philippine hosts at jzast five Imperceptible to
perceptible earthquakes per day,
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GRADATION ANALYSIS . FOR REPORTING
(ANALYSE GRANULOMETRIQUE ) (POUR LE RAPPORT)

NAME OF SURVEY & LOCALITY DATE
(DENOMINATION DE L° ENQUETE ET LOCALITE) Agno Flood Control (DATE)

SAMPLE NO. & DEPTH TESTED BY
{N'DE L ECHANTILLON ET PROFONDEUR) DG ~1 { m ~ m ) [ [ESSAI PAR}

PARTICLE SIZE & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE
(DMENSION DES PARTICULES ET POURCENTAGE DE POIDS DES PARTICULES DE DMENSION NFERIEURE AUX PRECEDENTES)

SPECFIC GRAVITY
(POIDS SPECFIQUE) Gs

v | o) | 50.8 | 38.1 | 25.4 | 19.1 | 9.52 | 4.76 | 2.00 | 0.84 | 0.42 | 0.25 | 0.105| 0.074
-
& § TOTAL PASSING (%)
E J(TOTAL PASSANT)
5 §| GRAN SZE(~)
b & | (GRaNULOMETREE)
2 & [T0TAL PASSNG(%)
S S |eroTAL PassaNT)
SEVE
(CRIBLAGE)
. 105u AX0u 20000 9. 52mm 25.4m 50, B
GRAN SIZE ACCUMULATION CURVE 1 I [ [
o (COURBE GRANULOMETRIQUE) e 4760u Wi TR
o
]
R
-
5
5%
@y
g
= W
ul O
O&
kg
- 0.1
DAMETER
: (DAMETRE) ()
——3 CLAY(ARGLE) SLY (SLT) | SAND (SABLE ) | GRAVEL (GRAVEER)
0.001 9.005 0.074 TR0
* COLLOD .
{COLLODE) Fig. 7.1i- GRADATION CURVE OF DG-1I
4,76mm< . 0| MAXMUM DIAMETER (DAMETRE. MaXetUM) -
<5 4.76~2.00mn o] 69% DIMETER (OWMETREG0%%) -
%% 2.00~0.42m o] 309 DAMETER (OWMETRE 30%) -
&8 0:42~0.074nm 9| 10% DIEMETER (DAMETRE 1095 ) o
a o - - - ———em
& T ' "COEFFICIENT OF UNIFORMITY
0.074~0.005m %| (COEFFIBIENT D’ UNFORMITE )
: " TCOEFFICIENT OF CURVATURE
0.005mm > %| (COEFFICIENT DE COURBURE )
-LF.109~

N. K. FORM NO. 002 (1975)




GRADATION ANALYSIS FOR REPORTING

(ANALYSE GRANULOMETRIQUE) (POUR LE RAPPORT)
NAME OF SURVEY & LOCALITY DATE
(OENCMINATION DE L' ENQUETE ET LOCALITE) AQHO F!OOd Conirol (DATE)
SAMPLE NO. & DEPTH 3 TESTED BY
(N"DE L ECHANTILLON ET PROFONDEUR) DG - { m =~ m) | (ESSAl PAR)

PARTICLE SIZE & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE
(DIMENSION DES PARTICULES ET POURCENTAGE DE POIDS DES PARTICULES DE DMENSION INFERIEURE AUX PRECEDENTES)

SPECFIC GRAVITY
(POIDS SPECFIQUE Gs

GRAIN SZE (r)
(GRANUROMETRIE )

TOTAL PASSING(%)

|(TOTAL PASSANT)
GRAMN SIZE(mm)

{(GRANULOMETRIE )

| TOTAL PASSING(%)
(TOTAL PASSANT)

50.8 ] 38.1 [ 25.4 | 19.1 | 9.52 | 4.76 | 2.00{ 0.84 | G.42 | 0.25 | 0.105| 0.074

HYDROMETER| SEVE
(AREOMETRIED | (CRIBLAGE

SIEVE
(CRIBLAGE]

GRAIN SIZE ACCUMULATION CURVE
o (COURBE GRANULOMETRIQUE)

PERCENTAGE PASSING

20
&
®w
B e
.
o
8w
=
=
- 50
o
@&
é »
o — _ - -
[ UL NS N SRE I S Kb S
0001 v.01 o
DIAMETER
- (DIMETRE) (=)
2 CLAY(ARGILE) |  SLT(SLT) SAND (SABLE ) | cravEL (GRAVIER)
0.001 0.00% 0.074 2.0
* COLLOD : o | :
(COLLOIDE ) Fig. 7.12 GRADATION CURVE OF DG-3
4.76mm< _ - g1 MAXMUM DIAMETER (DAMETRE MAXIMUM) e
= 4.76~2.00mn. _ g4k 60% DIAMETER (DAMETRE60%) -
é% % '2.00~0.42mm ' . 941 30% DIMETER (DAMETRE 30% ) o
% 2 0.42~0.074m | o] 10% DAMETEROWMETRE 1055 -
= S e COEFFICIENT OF UNFORMITY -
- 0.074~0.005m7= 941 (COEFFICIENT 0" UNIFORMITE)
g : COEFFIGIENT OF CURVATURE
0.005m > - : %] (COEFFICIENT DE COURBURE ]
-LF.110~
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GRADATION ANALYSIS Pr—

(ANALYSE GRANULOMETRIQUE) (POUR LE RAPPORT)
NAME OF SURVEY & LOCALITY DATE
(DENCMINATION OF L* ENGUETE ET LOCALITE} Agno Flood Contral (DATE)
SAMPLE NO. & DEPTH i DG - 5 TESTED 8Y
(N"DE L ECHANTILLON EY PROFONOEUR) { m -~ m ) [(ESSAl PAR}

PARTICLE SIZE. & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE _ ;
(DIMENSION DES PARTICULES £T POURCENTAGE DE POIDS DES PARTICULES DE DMENSION INFERIEURE AUX PRECEDENTES)

SPECFIC GRAVITY
(POIDS SPECFIQUE) Gs

T GRAN SZE () ' _
w g (GRANUROMETRIE ) 50.8 | 38.1 25.4 1 19,1 | 9.52 | 4.76 | 2.00 1 0.84 | 0.42 | 0.25 | 0.105| 0.074
& 2| TOTAL PASSNG( %)
B |(rovaL passANT)
B 5| GRAN SIZE(w)
s £ | (GRANULOMETREE ) N
g% TOTAL PASSING( %)
€ % {(TOTAL. PASSANT)
SIEVE
(CRIBLAGE)
GRAIN SIZE ACCUMULATION CURVE
o (COURBE GRANULOMETRIQUE )
a0
80
£
= &
71
2 [/ 50
o
Q.'m
=z
Z Wl 3 _ ————
HE
B8 i
5 o
10 B - o _ :.' oL
2 e PN VOO ey ot ST SO S Lt
Q.00% 0.01 0.1 1.0
DIAMETER
. (DAMETRE)  (=m)
41 CLAYGRELE) | w7 (sum) [ SAND (SABLE) | craveL (crAVEER)
0.001 TQ.005 0.074 2.0
# COLLOID
(COLLODE ) Fig. 7.13 GRADATION CURVE OF DG~-5
4.760m< o | MAXMUM DIAMETER (DAMETRE. MAXIMUM ) .
. - 4.76~2.00m o] 60% DIAMETER (OWMETRE 60%5) .
Q .
B 2.00~0.42mm. 94} 309 DIAMETER (DAMETRE 30% ) -
%% 0.42~0:074mm | 05| 10% DAMETER OWMETRE 10%6) -
= —_0 ) 1 COEFFICIENT OF UNFORMITY - 1
i 0.074~0.005mm | %3 (COEFFICENT D’ UNFORMITE )
: " COEFFICIENT OF CURVATURE
0.005mm > %’ (COEFFICENT DE COURBURE )

N. K. FORM NO. 002 (1975}



GRADATION  ANALYSIS
(ANALYSE GRANULOMETRIQUE)

FOR REPORTING
(POUR LE RAPPORT)

NAME OF SURVEY & LOCALITY DATE

(OENOMINATION D L' ENQUETE ET LoCALITE) Agno Flood Control (DATE)
SAMPLE NO. & DEPTH MA - 2 - TESTED BY
(N'DE L ECHANTILLON ET PROFONDEUR) ( m~  m) {[ESSAl PAR)

PARTICLE SIZE & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE L.
(DIMENSION DES PARTICULES ET POURCENTAGE DE POIDS DES PARTICULES DE DMENSION RIFERIEURE AUX PRECEDENTES)

SPECFIC GRAVITY
{POIDS SPECFIQUE) Gs

GRAIN SZE (mm)
(GRANUROMETRIE)

50.8 | 38.1

25.4

19.1

9.52

4,76 | 2.00 ] 0.84 | 0.42 | 0.25

0.105( C.074

TOTAL PASSING( %5
(TOTAL PASSANT)

SIEVE

)

GRAIN SIZE(ma}
[GRANULOMETRIE )

TOTAL PASSING{ %
(TOTAL PASSANT)

MYDROMETER|
AREQMETRIE) | (CRIBLAGE )

)

GRAIN SIZE ACCUMULATION CURVE

€
s

(POURCENTAGE PASSANT} (%)
&

PERCENTAGE PASSING

COURBE GRANULOMETRIQUE)

2.5 Mu 2 ga ™

SIEVE
(CRIBLAGE]

Lo 260k . 52a

1651-!

T4u

0.001 S o
DAMETER
. (DAMETRE)  (me)
1 CLAYGRGLE) | saTsem | SAND (SABLE) ; | GRAVEL (GRAVEER)
0.001 - 0,005 D.074 2.0
™ COLLOD-
(COLLOIOE ) ‘Fig. 7.14 GRADATION CURVE OF MA -2
_ 476m< 9| MAXMUM DIRMETER (ORMETRE MAXMUH) .
2 4,76~ 2,00mm 94| 60% DIAMETER (DIAMETRE60%% ) s
gé 2,000, 42mm 4] 30% DUMETER (DIMETRE 302 ) n
ol o : : :
%g 0.42~0.074mm - 9| 10% DIMETER (OWMETRE 10%) -
= 24 COEFFIGIENT OF UNIFORMITY
0.074~0.005mm %] (COEFFICEENT D’ UNIFORMITE )
15 e | COEFFICIENT OF CURVATURE
0.005m > %) (COEFFICIENT O COURBURE )
-LF.112-
N. K. FORM NO. 002 (1975)



GRADATION  ANALYSIS FOR REPORTING

(ANALYSE GRANULOMETRIQUE) (POUR LE RAPPORT)
NAME OF SURVEY & LOCALITY DATE
(CENOMINATICN DE L' ENOUETE ET LOCALITE) Agno FIOOd Control {DATE)
SAMPLE NO. & DEPTH MA - 5 TESTED BY
(N'DE | ECHANTILLON £T. PROFONDEUR) ( m -~ m ) | {ESSAI PAR]

PARTICLE SIZE & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE o
(DMENSION DES PARTICULES ET POURCENTAGE DE POIDS DES PARTICULES DE DMENSION NFERIEURE AUX PRECEDENTES)

SPECFIC GRAVITY
(POIDS SPECKFIQUE) Gs

_ | GRAN SEZE (wm) , 4 2 1 0.074
w 8| (GRANUROMETRIE) 50.8 | 38.1 [ 25.4 [ 19.1 | 9.52 | 4.76 | 2.00 | 0.84 | 0.42 | 0.25 | 0.105| 0.0
3 g TOTAL PASSING( %)
S |(TOTAL PASSANT)
G | GRAN SZE(w)
W 5| (GRANULOMETRIE)
2 & [Tora” phseG(%)
& 2 [(ToTAL PASsANT)
SIEVE
{ CRIBLAGE)
. 105 A2 20000 9. 520 25.4ca 50, Gama
GRAIN SIZE ACCUMULATION CURVE L] 1 1 | | I ] L i 1]
oo (COURBE GRANULOMETRIQUE ) T 20u 840w 4750u 1.1 =
. P A
80 ) ? S '
K n
= e
1
=
% 50
= o
o
By 3 40
e
=&
Z Wl 30 - -
WO
L
53 %
g
LT U SO E S LS
0 .ot Tl
0.001 0.1
. DUMETER
(DAMETRE) - (=)
w—] CLAY(ARGRE) |  SAT (SLT) | SAND (SABLE) | GRAVEL (GRAVER)
.01 0.065 0.074 i 2.0
* COLLOD ) : _ '
(COLLODE ) Fig. 7.15 GRADATION CURVE OF MA-5
4.76m< 95| MAXMUM DIMETER (EAMETRE. MAXMUM) o
=l 4.767-2,00mn g4] 60% DIAMETER (OWMETRE60%) -
gg 2.00~0.42mm o] 30% DIMETER (DWMETRE 30% ) -
o E ; . .
% 2 0.42~0.074m | og| 109 DIAMETER (DIAMETRE 102 ) * .
= —_—0 0 COEFFICIENT OF UNFORMITY
i -~ 0.074~0.005m - 96| (COEFFICIENT 0" UNFORMITE ) o
: : COEFFICIENT OF CURVATURE
0.005mn > %] (COEFFICIENT DE COURBURE )
~LF.113-
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GRADATION  ANALY SIS

(ANALYSE GRANULOMETRIQUE)

FOR REPORTING
(POLR LE RAPPORT)

NAME OF SURVEY & LOCALITY DATE

(DENOMINATION DE L ENQUETE ET LOCALITE) Agno FIOOd Conftrol (DATE)
SAMPLE NO. & DEPTH ' MA - 6 TESTED BY
' DE L ECHANELLON ET PROFONDEUR) { m ~ m ) | (ESSAl PAR)

PARTICLE SIZE & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE
{DMENSION DES PARTICULES €T POURCENTAGE DE POIDS DES PARTICULES DE DMENSION NFERIEURE AUX PRECEDENTES)

SPECEIC GRAVITY
POIDS SPECIFKUE) Gs

N. K. FORM

~ | GRAN SZE (mn)
| 8| coravuronerE) 50.8 [ 38.1 | 2541 19.1 {9.52|4.76| 2.00{0.84 [ 0.42 | 0.25 [0.105} 0.074
W %4 TOTAL PASSING (%)
S [[TOTAL PASSANT)
G G| GRAN SIZE(m)
o= (GRANULOB@&:T}_@&) N e ]
8 5 [ TOTA PASSNG(%)
£ S {(TOTAL PASSANT)
SIEVE
(CRIBLAGE)
He A20u 20000
GRAIN SIZE ACCUMULATION CURVE f
o (COURBE GRANULOMETRQUE) Teu
% 8.15™~ 648" ..
. ,
S
o=
27
‘2 50
[
By
40
82
EZ
ZW 0 . - ————an
Ll
K
§g =~ T
l;_-."J_l__ Lol " ,a—..r_'f-__ .
DIAMETER .
7 (DAMETRE) ()
- CLAY (ARGHLE) SLT (SLT) SAND (SABLE ) ] GRAVEL (GRAVIER)
7.001 5.05% o074 - PX)
»* COLLOD . - :
(COLLODE } Fig. 7.16 GRADATION CURVE. OF MA -6
4. 76mm< g4} MAXMUM DIMETER (DIAMETRE MAXIMUM) -
. 4.76~2.00mm 9g| 60% DIMETER (DAMETRE60%) e
g% 2,00~0.42m o) 30% DIMETER (DIAMETRE 30%) -
5% '0.42~0.074mm 9| 109 DAMETER (DAMETRE 1095 ) -
a4 . - ———— - .-
S N COEFFICIENT OF UNFORMITY
: 0.074:-0.005mn %! (COEFFICIENT O UNFORMITE )
; ' COEFFICIENT OF CURVATURE T
0.005mm > %} (COEFFICIENT OE COURBURE)
~LF.114~

NO. 002 (1975}



FOR REPORTING
(POUR LE RAPPORT)

GRADATION ANALYSIS
CANALYSE GRANULOMETRIQUE)

NAME OF SURVEY & LOCALITY \ DATE

{DENCMINATION DE L* ENQUETE EY LOCALITE) Agno _ Flood Control (DATE)
SAMPLE NO. & DEPTH TESTED BY
(N'OF L ECHANTILLON £¥ PROFONDEUR) ( m ~ m ) | (ESSAI PAR)

PARTICLE SIZE & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE .
(DIMENSION DES PARTICULES ET POURCENTAGE DE POIDS DES PARTICULES DE DIMENSION WFERIEURE AUX PRECEDENTES)

SPECFIC GRAVITY
(POIDS SPECFIQUE) Gs

LB [ggiﬂuggjg(ﬁg) 50.8 | 38.1 | 26.4 | 19.1 | 9.52 | 4.76 | 2.00 | 0.84 | 0.42 | 0.25 [ 0.105[ 0.074
@ o [TOTAL PASSNG(%)
& |(TOTAL PASSANT)
& G| GRAN SZE(=w)
o & | (GRANULOMETRE):
8 & [70TA PASSNG (%)
£ 2 |(TOTAL PASSANT)
SIEVE
(CRIBLAGE)
105, 42X0u 20001 9.52am 25 4wt 50. Bas
GRAIN SIZE ACCUMULATION CURVE £ I ] 1 | P T I |
 [COURBE GRANULOMETRIQUE] Tiu =0u 840 47604 19,1 l=
W I i e a g —
: L 65 1t *; ;2_.
x ;s Huand g
_ S Ja SR oit- 8 IR I ST I
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Locatipn” .. g A .
o DMMETE,Q&&S"G}#' ‘ons e T
_ _ s (DIAMETRE)  (mn) o
o CLAY(ARGLE) |  SLT(SLT) _ SAND (SABLE) | GRAVEL (GRAVIER)
0.001 0.008 . 0.074 2.0 X
* COLLOD : o . _
corrooe) Fig. 7.17° COMPARISON BETWEEN SANDS IN STUDY AREA AND thEATA
§.76mm < 951 MAXMUM DIAMETER (DRMETRE MAXIMUM) -
_ 4.76~2,00m : 05] 609 DAMETER (DBMETREE0%) o
= K -
é_g 2.00~0.42mm o] 309 DRMETEROIMETRE 30% ) s
S5 0.42~0.074mm 94| 109 DAMETER (DIAMETRE 10%) -
o : - el A .
= —~ ~ 1 COEFFICIENT OF UNIFORMITY
i - 0.074~-0.005m= 2%} (COEFFICIENT D" UNFORMITE ) ]
: TCOEFFICIENT OF CURVATURE
0. 005mm > %1 (COEFFICIENT OE COURBURE)

N. K. FORM NO.

002 (1975)



GRADATION  ANALYSIS FOR REPORTING

[ANALYSE GRANULOMETRIQUE) (POUR LE RAPPORT)
NAME OF SURVEY & LOCALITY DATE
(DENOMINATION DE L ENQUETE ET LOCAUITE) Agno FIOOd COﬂfI’Ol (DATE)
SAMPLE NO. & DEPTH TESTED BY
(N'DE | ECHANTILLON ET PROFONDEUR) ( tm ~ m} | (ESSAl PAR]

PARTICLE SIZE & WEIGHT PERCENTAGE OF PARTICLES UNDER THE SIZE L
(DIMENSION DES PARTICULES ET POURCENTAGE DE POIDS DES PARTICULES OE DMENSION INFERIEURE AUX PRECEDENTES)

SPECFIC QRAVITY
(POIDS SPECFIQUE) Gs

_ | GRAN SZE (ms) .
w 3 (GRANUROMETRIE) 50.8 | 38.1 | 25.4 | 19.1 | 9.52 | 4,76 } 2.00{ 0.84 | 0.42 | 0.25 | 0.105] 0.074
W 8 [ TOTAL PASSING( %)
@ & roaL PASSANT) _ 00 [989 | 9821808 | 148 | T.4
& G| GRAN SIZE(m)
0 & | (GRANULOMETRE )
£ & [707AL PASSNG(%)
£ S |(TOTAL PASSANT)
SEVE
(CRIBLAGE]
1050 4Ry 000 . . 9.5 25.4ma. 50.5m
GRAIN SIZE ACCUMULATICN CURVE [ T 1 [ ] | 1t
o (COURBE GRANULOMETRIQUE ) Hhu u g 4160w 1= =
«
w0
R
’5_-_‘\ @
=3
[F1}
g_?; g 40 -
- =
Zwl 0 -
wo
Ol
P: =2
il
10 L s .
o e e D Z . T L
.00} v.a1 0.0
(DAMETRE]  (mom)
] CLAY (ARGILE} SAT (SLT) SAND (SABLE) ] GRAVEL (GRAVIER)
: 0,001 0.005 0.074 2.0
% COLLOD g _ -
couobey  Fig. T7.18 GRADATION CURVE OF MIDDLE AGNO RIVER SAND
4, Tamm< 0 g5| MAXMUM DIAMETER (GAMETRE MAXIMUM) 2.0 -
- 4.76~2.00mn 0 o4} 60% DIMETER (DIWMETRE60%) 0.20 .
=
g% 2.00~0.42m : 2 o] 30% DIRMETER (DWETRE 309 ) 015 .
g8 0.42~0.074m 9l og] 10% DIAMETER (OAMETRE 10% ) 0.085 .
oA - .- .=
it —_0 : COEFFICIENT OF UNIFORMITY
- 0.074~0.005mn 7 91 (COEFFCIENT D' UNFORMITE ) 2.4
N AR S COEFFICIENT OF CURVATURE
0.005mm> == 9| (COFFFICIENT DE COURBURE} .3
~LF.116-
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Process

[1) Sat the plpe at the spacilled posilion on the ground.

(2} Actuste the vibrator lo penstrate the plpe {nto the ground, Whan thara fa a hace
layer which makes it difflcult to penstrate the plpe, watar or air ot {8 usad to
force panalration.

{3} Peaetralion resthes a design depth. .

{4) ‘A quentity of send is placed in the plpe from tha upper hoppar end while
drawing up the pips to the spaciiied favel, sand In the pipe Ia discharged Into
the bored hole by comprassed alr, .

(5) The pipe [s redriven into the hole and sand ls compscted by vibration, Sand is
compressed into the sumounding subsoll layer.

(£} Again feed sand into the pipe and draw up the plpe to the specified halght,

{7} By repealing the sbove procoss, complele the compozer plle up to the ground
level,

SET OF THE CASING PIPE TIME
! ' - nepRIVE FIPE
& = —SAND PILE
m
-
-
%
FORMATION OF SAND CORMPACTION PILE
] .
PENETRATION
. DEPTH OSCILLOGRAPH
LTI - N 1 is) te) n
MOTOR

VIBRATOR

Fig. 9.1 SAND COMPACTION PILE METHOD
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improvement Type

PILE TYPE WALL TYPE BLOCK TYPE

Fig. 9.4 DEEP MIXING METHOD
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Gravel Drain Method

This is a different type of method in principle from the

conventional compaction method, and involves form-

ing gravel drain piles in loose sandy ground in order to

prevent liquefaction of sand during earthquakes. This

is effected by immeadiate dissipation of the excess

pore water pressure.

Advantrages _

1) Construction can be carried out without adverse
effect on the adjacent ground.

2) There is no vibration effect on exisiting structures
and vicinity.

3) Accordingly construction can be achieved in urban
area, '

' Fig. 9.5 GRAVEL PILE METHOD
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