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Bridge No. 03.07
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1.1

It is necessary to analyze soft ground at Bridge

No.03.07 and to inv , . :
No.01,02, estigate Tiquefaction at Bridge

So they will be investigate the following
Analysis on Soft Ground at Bridge No.03.07

Geology Condition

Results ?f.boring survey, geology condition of BH-2 is
almost simillar to one of BH-3 except BH-1

So we recognize BH4-4 as the typical data and we'll
recognize soft "ground. '

o307 0307
H~ . z Q307 0307
’ o=t . #H-2 8H-3 BH-4
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FIGURE-2

CROSS-SECTIONAL VIEW OF INVESTIGATION

Caluculation of Stabi}ify o

Limit Ehbankmént Height ng;)r

qd

il

H e

Il

Fs

qu

2
3.6 x 0.12 =
= qdf rtt =
Hic /He = 1.5

_— = O;TZRg/cmz

0.432 kg/cmé

4, 32/1 8 ~2
(ftE

(avérage daté_by:31m‘dépth)

= 4.32t/mé

4 m;;_ : SRR
average un1t weight qf

' embankment mater1a1)

As in case of embankment he1ght He :‘1 6ﬂﬁ-FS'iS:g1i5'
it is no problem about stab111ty of embankment._~ o
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1.4 Caluculation of Settlement
“The caluculated results of consolidation settlement is
TABLE-1. | |
1.4.1 Consolidation Settlement
TABLE-T Ca1ucu1hted Results of Consclidation Settlement

AD=“;X&=§AX ho3=1 3

T Bepth [ Mayer- | 7r. | Lz 17 i1 |¥i :
T R IR Y I IO T v Y o DR 1] TAT Rt IR B Sl Uik
- . . i ’ ~ =50
) Lo foono bowr o deo jus jos fue fassl oo . “
_ o | , GRS RN I D
o | rs ] oo boLe s fes jod es jar)oa SRR NI
: {13 0 ; 3
@ n a0 s loadengen ol | ve| o fusefuse] sel et
: Lane g ' a
Total 28 Im
&g ~ ®

Sc

i
=

consolidation settlement (cm)
initial void ratio
consolidated void ratio

= depth of each soft layer (cm)

fl

where : 5S¢

o o
—_ O
tonon

v r {70 T,
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. L 'h,‘-l‘ J
ot TIL _"v,\_
— {ie 4 ,__r\\r:- L
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A E1H " * ] [{11]
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AN L4 175 plbe 1 —
Average

B -

al

. iConsolidation Pressure {kg/cm2)

TENT AND e-log P CURVE

o8y . &}

FIGURE-3 RERATION NATURAL WATER CON

‘From the calculated results, incase of embankment

height H =1.6 m consclidation settlement is 28.1 cm.
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1.

4,2 Time of_consolidation:Settlgmeht;  =]

Ca1ucu1ated:resu1ts-qf.tﬁmé of cdnstidatioh'is-TABLE~
: Tv (H/Z)ZH'
t = :

cv

where : H drain distance
Tv = coefficient of time .
t -='sett1ement ‘time
Cy coeff1caent of conso11dat1on

ft

N

TABLE-2  CALUCULATED RESULTS OF TIME OF CONSOLIDATION

Cv C Rl C'v o
6 ) v O rxim/ace @)40x£03 C)33x103
. (days) (days) (dars)
T I L N R t 1 5
20 B 031 L - 29. 1 r-_,as;;'f
30 0010y Lt 6801 20T
B 0. 126 X 120.7. | 3519
59 0. 281 =D 215.0 7| 8154
60 0. 403 12,6 386, 2 C114ds
10 - 0. 567 11 534, 4 16109
80 0,808 26: 5 812:1 2409, 0
95 L1 IR 10820 1. 32t 6
100 - =N ¥ '
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| 3'(un = 0~ 80 7, 200 - 400 Z, 700 - 1000 )

?From the ca]ucu?ated results, 80 % of complete

_'Sett1ement at second’ layer, 2.00 M- .13.00 M depth,

Wil -icomp1eted in- two .  years from starting of
embankment.'and the third layer will be completed in 6

years and 6 month
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1.4.3 Lateral F]Owscf;AbU£Meﬁt"
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FIGURE-5 CORRELATION OF LATERAL FLOW AND EXISTING GRAUND

Caluculation of F value o

F oo mommee X wm= = memmmollilil ¥ oiiiosx 6,72°% 10

where : ¢ =-cohesion'0f grdhﬁd‘“ L
3.
unit welght of embankment {t/m )
embankment height '
depth of soft layer

g
oo

From the ca1ucu1ated:resu1ts .if"is §uppdsed”té :have
problems at the abutment as embankment he1ght 1s low,
F value is small. o g '

So, it will be the best method of construction ‘that
they drive pi]es'at'backf111 to the bridge abutment
showing FIGURE-6 and reduce 1atera1 flow length  and
settlement vo]ume ' :
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8-7



SOIL UNIT WEIGHT rt(g/cm3)

FIGURE-7

it
+ N
14 o (3
i1,
. e
5 S .
L4 .0
IRVIR) .
B RY .
(RN o e,
) Ho LR
¥ ;'. A
1.1 Tt
I » ~
v
X R RN P
a e 4 v t“#——-._i___,._-\ .
. . -
bt TR
S 1 39 oo L i : R

"NATHRAL“HATER‘conEﬂT - @

RERATION OF SOIL UNIT NEIGHT AND NATURAL |
WATER OCNTENT : : :

8
6o

o on 0 B
5. 0'0- : : b
5 0% W'%u‘
= o
5 '} o
e

0

100 200 500 000

FIGURE-8 -

RERATION Un AND qu

3-8




9, _;qués#igatiph of Liquefaction at Bridge No.01.02

2.1 -GeblogyVCOndition :

2101
R : . 3 SR ~4
LI B aM-3 . si-x ]
SomevaLgE L Ly L HevalbE (I ::: ;;;l;!n
6 %6 3 d 3 &350 ] AT
=t 1A
™.
i )-
i \
. i 4
R \: _‘;.. .‘.: {A“
WF 3 . S :
% (uo . i ‘Cvf'r
R 'ﬁ" ”l B _: ),4 f4
f.:) ; __:.: I P-2p
0 M faphd
,.’:f 4 wr 1 13 oy i
i b pca -
e b by 1 (\' -
i | I 1 o |G : L
) 11 115 1 oo ’)_ his {\1
' td Zdl e = - R
i i R T ety L i O 4
= v H o =
ENN 23 R =1 ]
nEdIv e vl . pr u = ™
S 1B A =1t 2[R
S er { e 1 - .2 i J'
o b ey S d et § B B !
Z L | 14 = fe 21k
=4l e =l qr = ra
RIS -13"?:5 ‘:A;j <I0 oy * Z: ‘{-\ N
I y pecid L B — ) o i
sl £ Y I <“ ~ P - I T35 e
et I R T ée g = F° a8 |rE 1
A L] 2l fe = 2| MY
aid t‘f_-‘:.; ; . ./" :‘C‘..:- P el == E‘t
Lo i b F =gl 3 L | — 7
. % 2 fL . £ s -= o s £ 11
L I LR yeat | N1\ 20 e —
A= Al Z L s \'o o o
Sl = =1 e 2l b
N |t of! |1 1= - 1 A \,,
_ —> — 0 =
=21 '\“ % ’\. — ‘su v t
=5 B = J = = g
S2i] |y = ! SRS =
SR LN 2 R = =) 1 g
CE e o= [ =1 =
Dl it =l—il 13§ = Y24 =
= ? o= ip \ . =
— i — \fe i =F
sl : = 12 4 R
=1 IV I == \ = o | =
fased} ]‘ : = ke = (ol | a0 122
=l | = ’ = R
Jovon & ar e \" jpaans Uk 5 =
. = * - : A Yoo = s I
v = | o = a“ N, =
[~ '—;_ 0 t =]
34 = ’ . [24 51 |78
+ = ,___,I_._ﬂ T b
- 3
o . N8
[3] NN .
] 4] 3.
R .
N
N -
37

FIGURE-9 BORING DATA

8-9




From figure- -9 bor:ng data ‘there is fine, sand 1ayér,
N value = 7 ~ 23, from 10 m depth to 23 m .depth As
this layer is homogeneous fine sand = thero 131 in
danger of 11quefact1on in case of earthguake.r There
is in little” danger of 11quefact1on. as accord1ng

the bor1ng resu]ts average N Value 13,1855 than }5 at
Boring No.3 and No. 4. ' - *
Wowerever, there is in danger- of ']iquefact1on. as
averag'e N value is. more. than 15 at Bomng No“".1 cand
No.2. - - ' .
Then it w111 be ana1yzed at the abutment f“fBoring
No.l. LT e
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9.2 Judgement Method of Laquefact1on
"L1quefact1on can be Judged using the following method.
| _(by Spec1f1cat1ons for Highway Bridges: = Japan Road
. 'Asssoc1at10n) L :
Z-ZJliﬂLayéb tQ:Plan a'JudgemenfaOf Liquefaction
AT]UV1um wh1ch there is water. 3eve1 wuth1n 10 'm from
exlst1n ground _
Average gra1n size D10 wwthan extent from existing
P grogn¢ to 20 m depth ~is more than 0.2 mm and less
'”than_Z;O mm, - ' '
2,2;2;{Juagemgnt_of Lequefaction
'Résigﬁnabe Rafﬁo FL can be computed using the formular

_ﬁ;ffthjs FL is less than 1.0, the layer is in danger of
" liquefaction,

:7ﬁﬁere_: FL

R R ARy worssesserssessien b, e eieesreeanans 2
-La.—.—.r‘;-']_-";;_, .................... R R TII PPV 3
Lra=l 00, 015 P ‘ ..................... ererreitrarane 4
'kmyl y,y'b e eaereneererasieranstenssannsernnnssnd S
a[r“h +7"(_-r_.],')}/10 ................. arrarscsineis G
& (Fih o T (x = L3110 e RO reetribeeteas 7

resistance ratio against liquefaction
R = dynamic ratio of shear resistance
L. = shear stress ratio during earthquakes
rd ='reduct1on factor of depth direction of
" shear stress ratio during earthquakes
ks = forizontal seismic intensity at land
_ f - surface for the Judgement of liquefaction
',65Q-='a1 surcharge (kg/cm )
v = effective surcharge (kg/cm
RT = by FIGURE-2
'R2 = BY FIGURE-3

o

2y



=)

0.5

10

Cad-

‘effective .-surcharg'e .(kg-/cmz)

@-1oN R

FIGURE-10 RERATION EFFECTIVE SURCHARGE AND Ri

03

0201 0,42

—(2 . L 5 A .
unl ooe - 005 6l - 02 0506 - 10L T 20 56

D (mm) /-
I 7 Dy ' AERpAY | U

FIGURE-11 = AVERAGE GARAIN SIZE Djg(mm)

g.12



2.3

TABLE 3.

~['Cé}ucu13£édiResuit§-and Judgeément

CALUCULATED RESULTS

F_:Dcn‘th(‘) B - ’ . e

data

% | Deapthim

o ™
, . ’301’ I

i Boris dnu ) | gl_-" o : - _‘5__' “Tawdgenant ot Speaiticertes oy nErm
= el g e e 'f“_l ml e o grE e fendonjue Jue fon]] Jx Lo
2 il s NN L IR B IR AR 0 -0 DOl ) ! o 1 Remorks:
B 21 S FVTR St Rl e IR e AR X3 R - k] by o |eufsyg -
LT T kninf | ) | b i) | &S : R P IV NN AR F ] C- )
g L - dI 0 o ) H1}» ) ]

o A KK Y] R ik 11 — 23

i{ g | abvganf b i} om] om] o Flealu{on] o fanfoln b x kv ae-iie

Lt

i) o] vl un) G em

—

LIt

Ly

L

o]

Re= kBt Mot

Slivsf i

o] s v e b

L

LH

0

Ro=hilt Ky -ty

Al

ol

: l:l

vl o] v oue] vmfom

i

Lh

L

Ry = CUF Ke = 41

TR Tl et et
2 7
‘ T
?{"‘“‘?;mzﬁ — -

19,0 a_dgep 131!

Ko nued caley Tatien

' From

TABLE“S

-’_danger of" 11quefact1on

- And
'__fp]low1ng_

 TABLE-4

Specifications.

for
- reduction of K value is 1/3,

Highway

there is FC from O 54 to 0,73,

FACTOR MULTIPLIED SOIL CONSTANT

it dis

reduct1on of K value by 11quefact1on is based
Bridges.

in

on
So

Extent of
FLo

Depth from existing

‘earth ground

x {(m)

Factor Multiplied

Soil Lonstant

DE
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Land and Population
Land

The Philippines consists of 7,100 islands that were formed
by repeated orogenic movements and volcanic activities. The
islands are divided into the three (3)} main groups of Luzon,
Visayas and Mindanao. ILuzon is the largest island and is
located furthest north. Visayas, composed of Samar, Leyte
and other islands, is situated between the other two, and
Midanao, the  second largest island, is located furthest
south.

The area of the major islands is as follows:

Island Area (km?)
Luzon 104,687
Mindanao 94,630
Samar 13,079
Negros 12,704
Palawan . 11,784
Others 43,541
Total 280,415

Climate

The Philippines is located in the tropics. The climate in
the Philippines is due to its geographical location and the
different winds system that prevails over the locality. The
condition of the climate has been described in term of the
characteristics of the distribution of rainfall received in
a locality during the different month of the year. There
are four climate types in the Philippines.

Over 50% of the rainfall is associated with tropical
cyclones. The frequency of tropical cyclones in the
Philippine Area of Responsibility (PAR) has an average of 20
times a year, while the frequency crossing in the
Philippines has an average of 8.8 times-a year.



(3)

iT,

(1)

at Borongan in Samar and Hinatuan in Surigao  del &mg

The average annual rainfall in the Phlllpp:nes is 2416 3 myg
The largest average annual rainfall are 4316 mm and 4360mﬁ

respectively, both of which face the Pacific Ocean anid
belong to the 2nd type of cllmate ‘The hlghest dau%
rainfall was 979.4 mm recorded in Bagulo City on- October17j
1967, In Samar and Leyte . islands, the _highest danf
rainfall in 387, 9 mm’ was- recorded _in Catbalogan clwé:
whereas in Mindanao ‘Island, 564.7 mm ' in Surigao . Cityj
Figure 1 shows type of Climate and Distribution of Rainfallj

Population

The National Capital Region, an integrated cqmmunnﬁ
composed of 4 cities and 13 mun1c1pa11t1es, “holds ;
population density of 11,536 persons per eacn'[Sqqu'
kilometer, as compared to 191 for the whole country. It?
population has being grow1ng at a much higher rate. -

Taple 1 shows comparative flgures of: the populatiOn} mé
density of each region, S

Economy . ' .
National Economy .

The decade of the 1970's witnessed substantial growth in th
Philippines economy, Real Gross. Natlonal product  {GNPI@
increased at an average yearly rate of 6.2 percent from 1%@5
to 1980. However, the early 1980's was a period off
relatively slower growth in the Phlllpplne economy. as &
effect of the worldwide economlc ‘recession pr901p1tated B
the oil crisis. o -

This moreover, continued  to pose diffiCultiés5'for thel
Philippine economy until ‘the early partﬁof f19831 . As &
result of this tight financial situation, the maturities of
Philippine borrowings became shorter while 'intérest_framf
became higher. The decllnlng pace of ‘the economy cbntimmﬁr
until it reached the lowest fall in GNP in. 1984 whlch gaveﬁ?
negative growth of 5.3%. The negatlve growth ofr_z 5% g
1985 showed a gradual recovery of the economy ;" which wig
actually the start of the Philippine economic recovery, froig
a negative growth to a positive growth of 1.2% in 1986 to &
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rapid growth until the early part of 1987 which was
estlmated at 5 4%,

Thé relatlvely hlgher growth the country is currently
experlen01ng is expected to  continue as the necessary
-structural reforms within the economy are currently being
1nst1tuted under: the new leadership.

Régidﬁal_Economy

A.review of past regional economic performance reveals that

different regions of the country showed wide variations in

growth ~and -development as exhibited in Table 2. Overall,

que_'thah- half of - the country's domestic output was
coﬁtributeduby only 3 regions: Metro Manila (NCR), Southern

_ Tagalqg_—(R—III).and Western Visayas (R-VI). The depressed
. regions are Regions II, VIII, XX and XII.

Poverty has beéen identified as a.critical problem in all of
the. country's regions, . Despite various government
assistance - and programs directed toward low-income groups,
the situation has worsened in recent years.

Larger number of poor families and higher poverty incidences
have been observed in both developed and poorer regions,
pointing to the uneven distribution of incomes within the
regions.,

As  shown in Table 3 regional poverty incidence in 1985
ranged from 44.1 percent in the National Capital Region to a
high 73.2 percent in Region V. Nine of the country's
thirteen regions had poverty incidences higher than the
national average. The Visayas area, covering three regions,
“had a generally hlgher proportion of poor families in the
.Phllipplnes.- poverty in the rural sector is more severe
than in  the urban areas. Rural poverty incidence were
highest of Regions V,. VI, VII and VIII, with more than 70
percent of families falling below the poverty line.

In urban areas, the proportion of poor families was highest
in Fastern (R-VIII) and Western (R-VII) visayas and Noxrthern

Midanao {R-IX).



(3)

‘The largest crop broducing region of'the c6ﬁﬁtry iS_-Regioi

Visayas (R-VI) contributing 12 percent, respectlvelj. _

are Southern Tagalog (R-IV) and Southern -Mindanao’® (R-XI).Z%

Industrial Structure

By industrial sector, the  ‘service sector ' consistentf
dominated  the country's economy throughout the -Years  fyg.g
1970 to 1985, -contributing 38% to 42% to. the natiopgl
economy. ~ Industry was next'With"cbntrlbutibns from 303 13
37%. Agriculture had the: least: contrlbutlon, ranglng front
25% to 29% duxlng the same- perlod ' : !

The economy of the country'is baéicaliy agricultural and itg}
total land area is predomlnantly rural. The total armné
land fof the Phlllpplnes is 1,333, 258 hectares. In 1986%
total agricultural crop- productlon of the COUntry reachedté
28.5 million metric tons planted to 12.2 million héctors ani
valued -at 77.9 million. Of total production: about 80% wg;
contributed by food crops’ made up of palay, corn and frultsi

as the leading commercial c¢rops.

XI {Southern Midanao) contributing about. 18 percent of the
country's total -crop productlon.-'The. next -largest crop}
producing region are Central Mindanao (R~ XII) and Westmg'

These different regions of the country consists_of 6iffereW§
soil types suitable to different types of crops,: Uwﬁr
different regions ' each ad?antagéS'tOj'differeht types o%f
crops. The major producers of palay are Regions X, XI ani§
XI1, all in Mindanao while the major producers of coconutsy

Sugarcane is predominantly grown in Western Visayas . (R-VIg
while abaca is the major crop-df*Bicol-Region (R—V};“ f -

Table 4 shows crop productlon and the value of productlon b“
region. Characteristic of  the Phlllpplnes Economw?
Functional Classification of Natlonal Government : Expendlturj
{1987-1992) and Ex1st1ng Road.Length are. shown in’ the ~TabP?
5, 6 and 7. : : =
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'NatiOnal_Development Plan

The ~Medium-Term Philippine Development Plan from 1987 to
.1992&'was formulated to guide development efforts in both
~the public and private sector as follows:
The plan address the fundamental problems of the people
persistence . of poverty and income inequality,  high
jﬂﬁé@élmeent.;and ‘underemployement, and urban/rural and
'-regigqal _disparities. These have been brought about by
‘continued = structural - inefficiencies in the = economy.
Moreover, the external debt crisis. experienced in 1983 has
set back whatever gains had been attained in the past.

_The Philippines experienced -the worst economic and
financial crisis in its postwar history starting in late
1983, ~The roots of these problems can be traced to
structural  weaknesses in the foundation of the economy,
‘errors - in economic management, and abuse of power by the
previous regime.

Philippines  development efforts in 1987-92 shall be
principally’ directed towards the following goals: (a)
alleviationﬁfof_pdverty, (b). generation of more productive
employment, {c) promotion of equity and social justice, and
(d)-the7attainment of sustainable economic growth.
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TABLE 5 CHARACTARISTIC OF THE PHILIPPINES

N an -
s

ECONOMY

Npulallon (lhousands)36 BSO
e (b&llion pcsog) VS
GoP - (b!lllcn ‘pesos) 143
GiP Growth rale (%) - ' :
GNP Per Capltal (Pesas)
wnsumer Prlce lncrease

pate . {/) .

Exchange Rale on USS

(Pesos) - AT 53,544

Exlernal Acceunis :

(Uss mifo) S .
Curr:nl Account B -48
Tradc Account : ' -26
Exports: & . = - .¢ 1,084
Importv' T 7 1,080
_Invlsiblc lradc )
Accodnt [ to o =141
Capltal ‘Account = -~ . 271

Total Exlcrnal Account 75
Gold Foreign Currcncy
Rcsarvzs'i'“ : 251
%mmerclal Banklng '
(il Rup&nh) '
Total. Assct 12
Btpoait lisbillitles T
Nb}lc Finance_
il Pesos)

Revenues . : 4,849
Expcnd!tures © 4,780
Accounts L : .89

Extcrnal DebL(USsmil Y 1,862

Exlernal cht/GNP(/) 22.1
Debt Servlce (USSmll ) 258
Debt Service/Exports(/}

"‘---——-—._.-._...-........._._._._._.-.-_--...--.—.-_---...-..-

_Squrce. IMF, International
- Fhlllpplnes Central Bank Data

4-,070 48,320

114 26%
195 265
. 375

72,479 75,114

~923 -1,917

~1,196 -1,939
2,263 5,788
3,459 7,727

-46  -412
1,094 2,684
~11 891

1,359 3,140

47 123
15 45

16,838 34,373

18,198 37,758

-1,360 -3,385-

2,043 17,390
12.9 49.4
404 1,876
12,7  19.7

£ 9-11

50 740
138
279
769

10.2

85,400

“3r212

-2,646

5,021

7,667

~1,040

2,846

-730

1,711

164
66

37,933

52,407
14,414
24,166
61.5
2,930
36.6

51,960
379
282
1.1
635

10.0

50.4

213.1

111,127 166,987 186,073

-2,751

-2,485
5,005
7,490

=738
-394
-3,501

864

~1,268
-57¢
5,391
6,070

-975
750
~-403

890

224 .

-482
4,629
-5,111

111
301
g52
1,116

206 .
100

68,961
80,102

“~-11,141

26,700
83.7
2,774
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