4.2.3 Pha31ng of Brldges

(1)

(2}

. The 37 BRldges are composed of 27 bridges as Group 1 and
_10_br1dgos as Group 2.

Phasing Criteria

"The dfiteria_emplond'in phaSing'bridges are as follows:

'a) Crlterla for Group 1 Bridges

The Government of the Philippines can design the
substruoture_and erect the steel girder ea51ly

. No- dlfflculty in constructlon, especially erection of
;steel glrders and construction of substructures, is
-ant1c1pated.

b) Crlterla for Group 2 Bridges

: . Erection of steel girders may be difficult because of

deep valleys or long spans.

. Cofferdams may be recommended to be used for the
‘constructions of piers inside rivers,

. Géologioél surveyS*are required to decide the types of
foundations. - N

. Detalled topographlc surveys are required because of
‘ compllcated ‘terrain.

Phasing of Bridges

1Iﬁ_accordénce with the criteria established, all selected

bridges were classified into Groups 1 and 2.

- The-result of_the technical study, especially those on

design and construction requirements for the bridges, are
presented in Table 4.2—2. '

oTable 4, 2 3 summarlzes “the number of brldges and their
length- proposed for Group 1 and 2 by Region and Province.

'._Table 4.2-4 also summarizes the type and number of bridges.

Table 4 2-5 -and 4.2~ 6 show the list for Group 1 and 2,

'respﬁctlvely.



TABLE 4 2-2 SELECTLON AND GROUPING OF PROPOSED BRIDGES (1/§)

i Traific Exisling Bridge : 'Pr'bpos_ed Bridee-
No| Bridge | wone of Bridge Yolume - load | 7% v Design and Coasnuclion.Requiremenls Groug.
Yo. (app) | benzth _ T”'e:.“.“_i_ Limit Leagth (n) Trpe ' '
{m) fondition (tons)
Bailey ' .- |-oSteel Plate | oDetailed topographic survey and geological investigation is required
Maphilindo Bridge ODete'_riora'led 32+32+32%3'2'+32 CGirder olfydrological analysis is required
ARIRE: 4740 ] 128,35 lumber and -5 =160 oPile Rounda-| oColferdam for pier construction is required 2
Pangasinan bailey panels tion “oWotking lemporary bridge may be needed,
oConc. Pier ofrdinary water (3m)
Bailey ofl-Bear. -oNo difficelly in ctonsiruction
Pangulisanin Bridge ofair- _ oPite Founda- | oOrdinary waler (1. 0m) '
21030t 200 21. 65 Sieel b 24,0 tion i
Bataan ' : '
 Bailey of§teel Plate oDetailed topographic survey and geological investigation is required
Bacong Bridge oDeteriorealed . : Girder oHydrological analysis is requiced,
3103934 50 £6.00 1 Lumber and 2 96+26=52 oPite Founda- ' 2
Bataszn ' Bailey Lion
Panels :
Bailey | ok-Besm oNo difficully in construcliion
Tighe Bridge oDelapi-dated - oPile Founda- 7
£ 0304 35 | 18,90 Timber 5 29. 0 tign R !
Bulacan Trestle
: Bailey oll-Bean olo Difficylly in construction _
Batasing Bridge oSeriously BTN _ ‘oPHe,Fﬂunda—_ oNe water al position of the pier for cﬂn_struction
2103064 200 3. 20 Dilapidated 1 15423=38 | tion - L
Bulacan ' ' : ' '
_ Timber oll-Beam- oTopj‘égraphic’ syrvey and geological investigalion is required
Sen Roque Bridge b oSeriously P ‘oPite Toinds-| oCofferdan for pier constivction is required
510307 200 | 63.60| Dilapidated — | 18H(8+18=54 | ion oDeep water (2 0m) | 2
Bulacan olUnpassable s o oMany houses will be affected
oRight~of-Way shall be atquired
Bailey oll-Beem | oNo difficalty in construction
Pias Bridge (Collapsed) L. < | obite Founda-| : :
110308 8. 00 = 13403=46 | tion Bh !
Pampenga D .

+ Revised Request

.29 -




TAGLE 4, 2-9 SELECTION AND GROUPING OF PROPOSED BRIDGES (2/6)

T T | T
| Tralile Bxisting Bridge Proposed Bridge _ _
Yo Bridge | wine of Bridge | Volume _ T Tosd T i , Design and Construction Requirements Grouy.
No. (ADT) bength Type'u‘md Limit _'Lenglﬁ (m) Type ' '
(m} { Condition (lons) T
o-t{-ﬂeam 'onopaigra's)hi'c_suivev and'geoiegical investigat_ien i_s tequited,
Dolores Bridge | o . _ oPile Founda=| oCofferdam for pair coasiruclion is required,
8103 10+ 95 | 24 65| oWashed oul 5 24+24=48 tion oleep water (2m) R
Panpanga : '
- Tinber ‘o l-Beam o la dit{i'culty in c_en'sltﬁction.
Pulo Bridge ' olilapidated : oPile Founda- | oHouses will be affecled
9103, [ _ 35 1185 Timber 3 23. 10 tion oSta, Calalina Bridge leading to bridge site shall be required |
Pampangs ' Trestle
oH,-Beam o oTopographic survey and geological invesligai.ion is requir.ed
Mengkuyog Bridge _ _ oPile Founda-| olydrological analysis shall be conducted te decide bridge length
1010313 300 Mo Existing Bridge 24+24424+24=06 tion 2
Nueva Ecija '
Q'!I;Beam— olTopog'rap'hi__c-"'su_rver"a'nd geatog'ical inves_liga'linn is required
Sula Bridge . . o Pile Founda- oHydroloegical analysis is required '
1110317 10 Mo Bxisting Bridge | 20+20+20=60 tion Z
Tatlag '
_ Timber ol-Beam oNo difficully in construction
$indol Bridge _ foSe_r_ibu_é_!y _ oy oPile Founda-| oRNear fish pond
[2] 8318 53 | 2410 Dilapidated | — 1541530 tion 1
Tamhales olUnpassable : '
Béi].e_y. dH«ﬂe_a'm_ Qﬁo difficully in construction
San Juan Bridge ofollapsed - i R -'o:PiE_g Founda- | oRight-of Way shail be acquired S
(164014 2040 19. 20| oUnpassable - S0 {ion . oDaang Bakal Bridge leading to bridge site shall be reinforced |
Cavile : : o
g Bailey S Q'Ef.—.ﬂ'.e_"am ol d_iff_ic,uzll_.y in consl_ruﬂi_on
Tabon-Batong Br. 1 [ oDilapidated _ . o Pile Founds-| oHouses will be affecled
RN TR 900 | 13.80]  Timber 3 22. 0 tion | oNear fishpond !
Cavile | Trestle: oTabon-Gahsk Bridge teading to bridge sile shall be reinforced

¥ Revised Requesi
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TABLE 4. 2-2 SELECTION AND GROUPING OF PROPOSED BRIDGES (3/6)

Trattic Bristing Oridge Proposed Bridge |
No.i Bridge Name of Beidge Volome — . Tiotd v :., - Design and Construction Requirements Group-
Yo, (4D1T) Leagth Type.a?d Liatt | Lenglh'(m) Type : l
(m) - 'Cend|t1on (1ons) !
- _
Bailey olfl-Beam oNo difificully in conslruction
faglate Bridge obDilapidated oPile Founda~| o12 bridges leading to construction site shall be repaired
15 ] M. Bda 199 18, 421 Lunber and g -13.9 tion. ' ' i
Quezon Bailey '
Panels
oll-Beam olNo difficulty in construction
Buenavista Bridge _ _ oPile Founda-| od dilapidated bridges shall be repaired
1604 D6a 85 11,26 - do - 3 249 tion : |
Quezon '
: olH-Beam _ o'fopographic survey and geological invesligation is required
Camagong Bridge _ _ _ olPile Founda- | oHydrological analysis is required
17194 072 160 1 15, 36 - 4o - 3000 22421=44 {ion of dilspidated bridge shall be repaired .
Quezon ' o oRiver protection is required
oH-Beim oo difficqbf} in construction
bszbang Bridge | , ofile Povnda- | : |
18| 04.0%a 150 | 15,00 Spillway 5 TR Lles 1
Quezon ' - '
oll-Besn olo difficulty in tonstraction
Paﬁsipit'Bridge _ o obPile Founda-| oCoffecdam for pier construction may be required
19104, 182 — Mo Existing Bridgle 22420=44 lien o I
Batangas ' o
Bailey , ol-Bean. ONo diffieculty in construction |
Sen Diego Bridge ' oDeteriorated i o oPile Rounda- | oCofferdam for pier construction may be required
20| 04, 114 200 | 1860 Lumber and 5 15+15=30 tion oWater (1. On) !
Balangas Bailey o o
Panels
~ Timber ‘of-Besm . | oMo difficutty in constructisn
Bagong-Pook Bridge ' oDifapidated olile Pounda-{ oPalico Bridge (30m) leading to bridge site shall be repaired
01 190 | 26.80 | Tiamber | § 04 tion . | - !
Batangas - | oCencrele - o ‘
Pier
L | L

- 31




TABLE 4, 2-2 SELBCTION AND GROUPING OF PROPOSED BRIDGES (4/6)

S — .
B Tratlic  Bxisting Bridge Pr_?pused Bridge
Yol Bridge Name of Bridge Volume | _ : 'L.o'ad' : T Design and Construction Requirements Gioup:
Se. (ADT) L”_“h Type “_ld Limit Length (m Tipe ' ‘
{m) Condition (tons) - |
o H-Beam oNo difficulty in construction
Pingii Bridge - - oPile Founda-{ oCofferdim for pier construction may be required
991 04. tha 30 Mo Existing Bridge 21+21=42 lion oWater (1. 5m) 1
Auroqa '
Timber olf-fean oNo difficulty in construction
Salay Bridge _ oy oDilapidated o _ _ oPile Founda- | oPalagan [1 Bridge is dilapidated
291 04,172 99 73. 42 Lumber 1 15415=30 tion 1
Avrors ' 1 o Cone, Pier
Tiwber of-8ein ola difficulty in construction
Mijares Bridge . olbrertlow oPile Founda- .
TRRTRET 19 when Flood i 23,0 ton l
Aurora h Waler '
oleterioraled
Lumber
Bailey -'oH—Be:ara- o Ko diffi;:;_ll"y in construction
Paiayan Bridge | oDeteriorated (Skewed 60) '
23 | 04 19 63 18. 40 Lumber and 3 24,0 oPile Founda- |
Laguna : Bailey Panels tion
Bai!a? ol-Beanm oTopographic survey and geoi_ogi'cal investigation is required
Paragussn Bridge . OB_C!'“"““M' --\ | oPile Tounda-| oConstruction of high pier (l4m)
26 104 204 100 10. 40 L'”,nb“.. 3 15430=45 Lo oStady on detour road during construclion ?
Lagyunz _ Ba.ll_ey Panels
olinsyitable
] Lumber Trestle
oH-Bean oNe diltlicuelty in construction
Tarsk Bridge . - obPile Founda-
(ARNTIAY 100 | 2200 Bailey 3 24 tion 1
: Laguna : E
Ba'il_ey "bH?_Bea'm" ) ole di!['icully in construction
Sto, Nino Bridge oDeteriorated _ oPile Founda-| . |
{281 04. 222 50 18. 00 Lumbe:r'an_d" 3 I tion ' !
: Rizal Bailey Panels] = - : '
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TABLE 4. 2=  SELRCTION AND GROUPING OF PROPOSED BRIDGRS (5/6)

S— | - e
i trallic Bristing Brldge ~Proposed Bridge - |
{ Vo Bridee ) wine ol Bridge | Yolume [ T Load RS M Design and Construclion Requirements Group -
‘ ¥o. om) | bensthp Trpeaand e gt () Trpe - | |
(m) Condition (tons) ' l :
Bailey o li-Bean oNo difficulty in construction
: Del Pilar Bridge _ oDeterioraled oPile Fouida=| oRight-of-Way shall de acquired
129 ] 04, 234 50 | 1850 |  Lumber and 3 24 Lion | | !
Rizal Bailey Panels '
Timber oMl-Bean ofle dilficulty in construction
301 64, 03b | Marayagon Bridge 38 18. 00 Ditapidated 2 24 ofile Founda-| o7 bridges leading to bridge site are dilapidated 1
Tinber ' tion L - '
Palawan Trc_é'tl_e
Ba.']e? o l-Beam oMo diH"icuIty in constrdaction
: Dakalon Bridge o__D!Iaplda{ed oPile Founda- | oSmall cofierdam is required
131504 04 88 | 30.00] Timber 3 18+18=36 Lion oOrdinary waler depth (0. 5a) i
| Palansn Trestle - | o1l bridges leading to bridge site ste dilapidated
oDeteriorated
Lumber and
Bailey Panels| =
-_Elai_ley __oII—_Be'am ' oo difficy_tl’é in censtruction
g Madalag Bridge _ _ oDeteriorated _ _ oPilé Founda-
1 30| 04, 06b 310 | 19.00| Lumber and | 5 2 tion !
Ronblon : Bailey ' ' '
Panels i
OH-Beam 1 oTopographite survey and geological invesligation is required
Tan-Agan Bridge _ _ T oPile Founda- | oCofterdam for pier conslruction is required
339407 185 19. 00 - do - B 18+18=35 tion oOrdinary waler depth (3. Om) _ ‘.
Remblon ' o ' o} bridges Ie-a'ding lo bridge sile are dilapidated
 Bailey oli-Beam oNo difficulty in construction
Panique Bridge - ' oDeteriorated - oPite Founda- | oCollerdam for pier construciion may be required
347 04.08b 190 | 20 34| lLumber and 5 18+18=36 tion - ~o0rdinary water depth (1 Om) I
Bomblon : “Bailey Paneld . : .
olone, Pier '
Bailey | ofi-Beam | oNodifficulty in construction
Maralig Bridge ofBeteriorated | | oPile Founda- ofOrdinary water depth (0. Sn}
1351 04, 09 39 | 18,86 Lumber and 4 {5+15=30 | tien | - ST !
' Marinduque Bsiley Panels| ' R
L]
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TABLE 4 2-1 SELECTION AND GROUPING OF PROPOSED BRIDGES

(6/6)

Traitid Existing Bridge P_.ropos'ed Bridge
Yo Beidst | yane o Bridge | Yolume Learth | Troe s Load T . _ - Design and Construction Requirements Grm_i
e, (D7) | “e08! C”g;“}q init | bength @ | Ty .
S (m} | Condition - ons) |~
_ OH;“_;B::":ﬂ.;'.ﬂ. 0 oMo difticutty in tonstruction
Daykilin Bridge : 3 N "~ |.oPile Founda- :
36104 10b4 : 11'07'_ 1700  Spillway 5 U 1 tion: 1
-1 Marinduque '
N oH—Beam "lo'T-c_Jpogralphic sﬁrvey and geologics! invesligation is required
Ihatub Bridge — _ C e QPiI:'e Founda- | oBydrofogical analysis is required :
31 04 10b+ 160 | 19,69 Spillway 5| sl o tiow B 2
-2 Marinduque ' o : '

3 Revised Reques!
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TABLE 4:2- 3. SUMMARY O0F SELECT ED BRIDGES

0 foy LIS S o Group -2 - TOTAL

P:ovince P&umbu of Brldgelﬂliége Lenglh(l)r{u'nber of Brldgelﬂlldgt Length (o) Nomber ol Blidzelﬂndge Lengh {a)
_ - _ ‘&cqucst Selccledkequesl Selec!td equest Selected tquesl Selgc{ed equest [SelectedRequest [Selected
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e Confefo o o ool foowl wsfo sl sl | W
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st uintord ¢ 0l ol ol el ob el c sl ofc nf ol | o
R I I O B
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TABLE 4 2-4 TYPE OF SELECTED BRIDGES

Group |

o Siagle Span {H-Beam) No, of Bridges
_ "
5

2
23
2

o Two Soans (H-Beam)
X =48
IX23=44
Ixt=44
15+23=38
1x2I=142 -
IX18=13§

2% 15=30
Total

.

Group 2

o Continvous span (H-Bean)
Ix 2= 96
IX U= 18
IX23= 4§
X 22= 44
IX 2= 60
1% 18= 35
Ix18= 54

o Continuous span (Buildﬁp Seclio@s)
5X32=164
Ix 2= 52

o Contingous span (Rand Build-up Beim)
15+30= 43

Total Y]

NOTE

- 36 - -
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CTABLE 4, 2-5 LIST O BRIDGES FOR GROUP'I (/)

-f,ﬁﬁiﬁﬁ?j}p'j-ﬂf“ii‘ﬁag31§gfakibﬁﬁ'. S LonATIN

03,01 © . Pangulisanin Bridge . Ku: 149 + 910 -
Cabcaben, Mariveles, Bataan

. 03.04 - Tigbe Bridge  Km. 77 *+ 520
Lo C Tigbe Barangay Road
Norzagaray, Bulacan

-'63.06‘_ .-_ Balasing Bridge Km._39 + 850
3 ) BN SR Balasing-Tigbe Brgy. Road
Bulacan

03.08 - - Ppias Bridge © Kn. 90 + 470
o : : Porac-Pias-Ebos Road
Porac¢,; Panpanga

- 03011 . . Pulo Bridge Km. 85 + 925
' o . Sta. Catalina-Pulong
Bayu Road
Lubao, Pampanga

1 03.18  Sindol Bridge Km. 172+ 350 |
: . Baranagay-Sindol Road
San Felipe, Zambales

1 04.01a San Juan Bridge Kn. 25 + 500
S o _ ] Cavite-Zapote Road
San Juan, Cavite

04.02a ~:Tabon-Batong Br-idge Km. 22 + 500.
D L : Caviie-Zapote Road
Kawit, Cavite

- 04.04a - Caglate Bridge - K. 027 + 180
R S : Quezon-Alabat Perez Road -
Alabat, Quezon

04.06a . Buenavista Bridge Km. 016 + 250
T o _ : . Quezon-Alabat-Perez Road
Alabat, Quezon

047092 . ~ lsabang Bridge Km. 127 + 399
I P MSR-1sabang-Rocohan-Domoit
{tucena Diversion Read

Lucena City, Quezon

.37 -



TABLE & 2- 5 LIST OF BRIDGES POR GRBUP-r (/9

-

BRIDGE N0 NAME OF BRIDGE = . - LOCAT!ON

12

13

14

15

16

17

18

19

20

21

04.

04.

04

04.

04

o4,

04.

04

04

04

10a

1l1a

.iBa-

16a

;1?a

18a

19a

.213

.22a

.23a

Pansipit Bridge

 San Diego Bridge

Baébng Pook Bridge '

Pingit Bridge

Salay Bridge
Mijares Bridge

Palayan Bridge

farak Bridge

“Sto. Nino Bridge.

pel Pilar Bfidge

ke 131+ 140

San: Nicolas= Agonc111o and
Vice Versa: '

'Brgy Panswp1t, Batangab

'Km. 103 + 109 75

Nasugbu- -Tagaytay Road
Lﬁan.'Batahgas

km. 95 + 90

Nasugbu Tagdytay Road

‘Bagong Pook, Lian

Eatangas SO

Km. 234 + 809 :
daler-Baler Port Road

‘Baler, Aurora L

Km. 238 + 108
D1pacu]ao Aurora Road

H-Brgy Sa1ay, D1pacu]ao
'_‘ﬁurora

Km. 24? + 435

Ba1er Cas1gurun Road
Brgy. Mijares, D1pacu]ao
Aurora

Km. 89 + 700
Calauan-Nagcarian Road
Nagcar]an, Laguna -

Kn. 85 + 144

San Pablo-Sta. Monica-

Sta. Veronica Road
Sta. Veron1ca.-. :
San Pab]o Crty, Laguna

Kn. 0 +; 550

Jct. City Road -
Pinagbatan Road
Brgy. Sto. Nino,.
Cainta, Riza},

Km. 0+ 100

Jct, Sumu1ong'H1ghway -

Del Pilar Jct. Road

Del Pilar Ext.,

Antipolo, Rizal

3 -
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©UTABLE 425 LIST OF BRIDGES FOR GROUP 1 (3/3)

CBRIDGE KO

" NAME OF BRIDGE

 LOCATION -

04.03b
on0m

.04.06b

04.08b.

.~ 04.09b ..

04.10b-1

" Maruyugon Bridge

pakoton Bridge

3_ Médé?ag Bridge '
" Panique Bridge

_Marah}ig Bridge

Daykitin Bridge

K. 50 + 320.50

© Puerta Princesa North Road

Brgy. Maruyugan,

Puerto Princesa €ity,
Palawan

Km. 62+ 761.50 _
Puerto Princesa MNorth Road

‘Brgy. Babuyan,

Puerto Princesa City,
Palawan

Km. 34 + 900
Looc-Alcantara Road
Hadalay, Alcantara, Romblon

Kn. 8 + 000
San Andres-0Odiongan Road
Panique, Odiongan, Romblon

‘Km. 56 + 637.80

Torrijos—-Sibuyao Road
Maranlig-Torrijos,
Marindugue :

Km. 94 + 233
Buenavista-Gasan Road
Daykitin, Buenavista
Marinduque

S - 39 -



TABLE 4 2-6 LIST OF BRIDGES FOR GROUP 2 (1/1)

NO

BRIDGE O

HAME OF BRIDGE

LOCATION'fT

ﬂm%&%w%m

1

10

01.02
03.63
03.07
03.10
03;13
03.17
04.07a

04.20a
04.07b

04.10b-2

Maphilindo Bridge

Baéong Bridoe
San Rogue Bridge

Dolores Bridge

_Hangkuyog Bridoge

Sula Bridge

"Camagong Bridge

LU

Paragusan Bridge
Tan-Agan Brdige

1hatub Bridge

‘_Km. 220+ 900"
“Biec-Lomboy Road
81nma1ey, Pdngas1nan

Km. 105 +H360 _

_Luacanﬂsadong'Road
Bacong, Bataan*'

Kaio 57 + 284
San Roque Barangay Road

Hagonoy, Bulacan

Kn. 076 + 870
" polores-Del” ROS&I!O Road
Do]ores, Baco]ou, Pampanga

Km. 169 + 000

‘Camachile- Bantug Road

Jueva Lcija'

Tarltac- Su}a Road

Su]a. Tallac, Tar]ac

Km. 023 4 ?DU

Quezon- Aiabat Perez Road
-gé}abat, Quezon

Km. 91 + 084

San. Pablo-5an Isndro Road
San. Isidro, San Pablo City

Laguna

Km. 11 + 100

Dd1ongan San Andres Road
Tan-Agan, San Andres’ '

Rombion :

Kn. 116 + 832, BS '

Boac-Gasan Road

Ihatub Boac, Mar1nduque

- 40 -
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4.3 Scope of Japan S Grant Ald

The scope of Japan s Grant Aid for the Project covers the
follow1ng‘ - '

4.3.1 ¥or Group 1 Bridges (27 Bridges)
'7-Stéé1 ﬁaterials supply

“1). - steel Girders
: 2}jfgCross Beams
©'3)  Shoes
4) Drainage BoOXes
5) . Torgue Wrenches
G)If.steel Ralllngs and Posts for Bridge Approaches

-nélive;y.of steel materials from Japan to designated
ports of entry in the Philippines.

4.3.2 For Group 2 Bridges (10 Bridges)

1) CdﬁSt:ﬁctionléf*Sﬁperstructureé and Substructures
“2)  Construction of Approach Roads
"3) Construction of Bank River Protection

Det#iléd desdriptiéns and estimated gquantities of major
construction work for Group 2 Bridges are discribed in
. Chapter 5.












5.1

CHAPTER 5

BASIC DESIGN
pesign Policy

The selected bridges of Phase III are divided into two
groups: Groups 1 and 2. The basic planning of Group 1
Bridges was conducted based on data furnished by the DPWH of
the Government of the Philippines. On the other hand Group
2 Bridges were planned based on the data collected from
field investigation and topographic and geotechnical surveys
conducted by the Study Team.

The flow chart of implementation schedule of the Basic
design study is shown in Table 5.1-1.

The general views of these bridges were prepared as shown in
the separate volume of the Basic Design Study (Phase III).

5.1.1 Group 1 Bridges

in preparing the general views, the following design
policies were adopted:

1) Maximum utilization of steel materials for superstruc-
- tures.

2) Maximum utilization of local materials for
substructures.,

3} Labor intensive construction method to be employed
whenever applicable.

4) River protection to be provided in order to avoid
damage to abutments due to river flow.

5} Footing of piers to be embedded below riverbed.

6) Steel girders to be fabricated in sizes and lengths
for safe and convenient transport.

The detailed design of substructures, bridge approaches
and other structures necessary to complete the Project is

- 42 -



5.1.2

the reSpODSlblllty of the DPWH.

Both desmgns are in aCCOrdance with the de51gn crlterla
established between the DPWH and the Study Team as

dlscussed in this chapter.

Group 2 Bridges

In preparing the generalIViews, the following design
policies were adopted: :

1) Location of proposed ten a(10) brldges to be execute
to site investigation; study of technical- examination
by Study Team and then discussed with DPWH.

2) Maximum utilization of steel'materials-forlsuﬁerstruc-
tures. S '

Steel girders to be fabrlcated in 91zes and lengths
for safe and convenient transport : ‘

3) Maximum'utilization of local materials for
substructures. '

Footings of abutments to be embedded below_existing
ground and of .piers below riverbeds. Steel sheet
piles to be employed as cofferdams while constructlng
substructures in the river necessary. .

4) .Adoption of concrete pavement or asphalt concrete
pavement considering soil conditions of foundatlon.

5} River protection toe provided in order to avoid damage
to abutments by river flows.

6) Detour roads shall be provided-during'construciion as
required, ' : '

The detalled de31gn of the Structures descrlbed above will
be conducted by the Japanese consultant. De51gns w111 be
drawn in accordance with the designh criteria adopted for
the Phase. I1 Bridges (Precedlng Progect) establlshed
between the DPWH and the Study Team as dlscussed in the
chapter.
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5.2

5.2.1

Site Survey
.Group 1 Bridges

The measurement survey and the 5011 lnvestlgatlon w1ll be
carried cut by DPWH. The Study Team will investigate’ the
following items in order to determlne the brldge length

and others factors.

Examlnlng present condltlon of brldge.

., Site location of bridges

5.2.2

(1)

Determining whether detour roads are requzred durlng
bridge construction ' _ :
. Condltlon of access roads
. Grasp of- trafflc condltlon
Condition of gological proflle and topographlcal condltlon
. Hydrological condition (M F.L., water depth, etc. }
. Others

Group 2 Bridges-
Field Investigations_'

Prior to implementing the hydrological analysis, topographic
survey and geotechnlcal survey,’ the Stuay'Teaﬁ'COﬁductéd a
field 1nvestlgatlon for the purpose of ascertalnlng ex1st1ng
conditions at the sites and of establishing survey
procedures. The items investigated wereoas'foliowsif

. Examining present condltlon of brldges._'

. Confirming topographic and geographic features, AT

. Ascertaining DPWH views concerning locations of brldges to
be replaced and discussing locatlons from englneerlng
point of view. - -

. Determining whether detour roads are- requlred durlng
bridge constructlon and whether there are ex1st1ng detour
roads, ‘ : - ‘ : ‘

. Investlgatlng condltlons of roads and ports to be utlllzed
to transport equlpment and materlals for constructzon.

. Determining whether -any ex1st1ng houses close tx) brldges
need to be: demollshed S ; c iy o

. Collecting cllwatlc data of sites, partlcularly tlmlng of -
dry and rainy seasons. : - ST IR DR

. Conductlng interviews to determlne hlghest water 1evels
when flooded at brldge sites. ;

45 -



e

_invbstigating existence of any obstacles which may
-'cbstruct'construCtion._ '
-Investigating'other special factors,

'TheibaSic information of the field inveétigation is shown
in Table 5.2-1. -
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(2)

Hydrological Analysis

The hydrological analysxs was conducted to estlmate the
magnitude of design dlscbarge and to dec1de the area ‘of
river openings required -for discharge during floodlng."The
output of the analysis is presented in Appendix 5 and the
detailed analysis is complled_ln a eparate report

1) Rainfall Intensity

" 2)

In the Philippines, the cllmate in a partlcular area
depends’ on the dlstrlbutlon of ralnfall in time and
topography. Thus, the ralnfall pattern tradltlonally
dictates the cllmatlc cla531flcatlon of. an'qrea.. The
different provinces throughout the country fall under any
of four types of climate. The ten brldges are located in
various provinces and fall under one of the cllmatlc
cla551f1catlons 1nd1cated in Table 5.2~ 1

The most 1mportant version of ralnfall useful in ran- off
estimation is the ralnfall intensity or the rainfall
depth at different durations. . Thus, for each;of-the
bridge sites, appropriate data were adopted. Refer to
Table 5.2-2. : “ : S '

Design Storm .

The Unit Hydrograph Method is one of°the_most-accepted
methods in discharge computation for'large catchment
areas, particularly bridge rlver b351ns.: The derlvatlon
of the Synthetic Unit Hydrograph is’ accompllshed by using
the Mecdified Snyder Formula for lag time as follows:

L*Lc
Lg = C{

) x 0.69667 -

where: Lyg lag time-in hours. -

i

L. = total length of waterway from br:.dge
p01nt to. furthest water source,_ln K

Lc ='dlstance along stream from brldge

_polnt to perpendlcular llne passxng
through b351n centroxd, 1n km e

~ 49 -~



8§ = equivalent slope of main stream

¢ = lag time coefficient ranging from 0.70

“to 2.2 depending on basic
_characteristics
n = 0.38

ihftéf'ﬁﬁé'Syhthetié Unit Hydrograph has been
 Vder1ved,=the design storm is determined by
- incorporating rainfall increment, infiltration loss
and . excess ralnfall. The design storm is then

'cqmputed‘lnto,storm discharge by the process of
, convolution1given_by the following equation:

_ . _

qt EZ Pi [Utn1+1}
1 O

i}

storm gf flood dlscharge at 1ncrement

.where: Ay : )
_ sec

Pi = 0rd1nate of design storm at ith time
Amm/sec)

u _='ordlnate of computed Synthetlc Unit
Hydrograph

3) Hydrologlcal Analy51s on Waterway Openlng

wThelhydrological design cOmponent of this Study is
concerned with the determination of the flood level
' thatﬁmight occur in the river due to a given flood and
- of the minimum waterway opening under the bridges. A
storm’ frequency of 1 to 50 years was adopted in
accordance with the Design Guideline of the
'Phlllpplnes. '

-The flood level is determlned by the Rating Curve
Computatlon, which is based on the Manning Formula, as

'fOllOWS‘
n
where: Q;='di50harge, m3/8

N

Manning's roughness coefficient

- 50 -
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cross sectiocnal area, m

hydraulxc radlus ,
cross sectlonal area
- {equals -——— )
- - wetted-perlmeter'

w
n
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5

The results of the hydrographlc analy51s are given in
Table 5. 2-3. ' :

The Maximan Flbdd"water Level were finally aééided
"based not only on Mannlng Formula ‘but also on other
factors such' as by 1nterv1ew, safety; constructlon
:condltlons, topographlcal condltlons,- economlcal
‘conditions geologlcal condltlons. etc. : S

For the hydrological analySis)_M;F.Ll“offMaphilindd
Bridge (Number ‘of Bridge 01.02) and San quue Bridge'
(Number of Bridge 03.07) are decided elevation by mean
‘of "Gumbel Formula" in addition to the conventional
méthod as the river located in an estuary and rlver
branches off in the upperstream. '

The hydrologlcal condltlon of each brldge is glven in
Table 5.3-1. :
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(3)

ropographic Survey

‘The ‘topographic survey was conducted to obtain the
‘topographic data necessary for the detailed design of the
. bridges; access roads and river bank protection, comprising
" the following works.

The survey gquantity list and the description of bench marks
(BM) are presented in Appendix 6, while the detailed survey
résults are compiled separately.

1) Centerllne Survey

All- bench marks {BM) were established w1th an assumed
elevatlon, properly. monumented with concrete monuments
{20 cm x 20 cm x 60 cm).

Theﬂlengthgcf‘centerline survey was more than 100 m along
roads -and 50 m along rivers, in front of and behind the
bridges.

2) Profile Survey
Thé'elévation=at every 20 meters and at changeable
inclination points on the proposed centerline were
- surveyed.

3),Cross Section Survey
Along roads : 10 meter intervals, 50 meters in width
Along rivers: 20 meter intervals, 60 meters in width
Accuracy - : Traversing 1/10,000
: : : Leveling Scm+ 3 cm S
S = level route

4) Reporting

. Location Maps - : 1/50,000

. ‘Topographic Maps : 1/200
. Profile Maps 't 1/200, 1/100

. Cross Sections - : 1/200
.- Field Survey Notes '
.. Photographs:

"« BM P01nt Survey Descrlptlon

Thé'topographical condition of each bridge site are given in
Table 5.3-1. '

- 54 -



(4)

Geotechnical‘Survey

The geotechnlcal survey was: performed to conflrm the
geological condition of foundations:: of all 10 bridges for
the detalled desxgn,.con51sting of the: follow1ng works.

The surVey guantity list, borlng proflle and the GBSCrlptlon

are. presented in Appendix 7, while the detalled qurvey

results are reported separately.

1)

2)

3)

4)

Drllllng : :
A bore hole was drilled on the proposed location of each

foundatlon of all bridges.

Standard Penetratlon Test _
This test was conducted at 1ntervals of one meter and at
the change of soil strata.’ : : s :

Sampllng _
The wundisturbed samples were collected for the corres-
pondlng labOIatory tests.

Laboratory Pest :
The following laboratory tests were. conducted for soil
layer samples, according to the AASHTO Test:

A

natural water content test_.(for all bridges)ca'

For the San Roque Bridge, the following additiénal'tests
were conducted to analyze  settlement and embankment
failure because of the deep soft ground:

. PL  (plastic limit test)
. CU ~ (unconfined compression test)
. uw {unit weight)

For the Maphlllndo Brldge, the unconflned compressmon
test was conducted to analyze for plles for horizontal in
sand because of the fine sand in the upper layer of the
river bed.

The geologlcal profile and gecloglcal condltion are glVen
in table 5.3-1. .
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5,3 ~Types of Bridges
5;3_13'?Dé50riptibn on'BridgeiSite Condition

. The ‘most appropriate type of bridge at a proposed site is
decided by taking into consideration the topographical,
.géolbgical~and=hydrological_conditions as well as the
‘construction condition, available materials and
. equipment, and the economic condition.

The~aétérmihatioh'kathe bridges type and length, etc.
for- the Group -1 Bridges was. based on the Basic Data of
. Bridges which was submitted by the DPWH.

_For Gropp'2 Bridgés,'the hydrological andrgeologiéal
conditions of ‘each bridge were discussed to determine the.

most appropriate type of bridge.- Table 5.3-1 summarizes
a brief description of those conditions,

{1y 01,02‘Maphilindo'3ridge

gyddrOlogical,COndition

The Basing River is a wide, low velocity and
- relatively shallow waterway. The existing
__-structuie crossing the river . is a type of bailey

with 129 meter in length., The river widens 147

meter: width and the bank of bridge approach serves

~‘also as the embankment for fishing pond.

-In-thé'rainy seéson, the water offenly overflows
the bank but ‘does not damage the agricultural
products in the area where is located in an estuary
~and with a plenty of fishing ponds.:

For .the hydrological analysis, M.F.L. is decided
21.34 meter in elevation by mean of "Gumbel" in
~addition to the conventional method as the river
located in an estuary and the river branches of in
the upperstream.

Topographical and Geological Condition

The=prpp03ed_aréa is a low land near the sea, where
‘the sediment of diluvial formation has been

~ 56 -
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developped. The surface is covered w1th homogenous
sand (N: 7-26, thickness: 17 meter), and lower part
consists of Silt (N: 4-35, tthkﬂESS' 35_meter)

The silt in lOWer part is expected for bearlng
stlatum, and the pile foundation system is

recommended for piexr and abutment foundation.:

Construction Condition

The lyang river, located in an estuary, is smooth
and well defined channel causing. uniform, steady
flow,: but steel sheet pilee are required for the
construction of pier 1n31de the river because of
deep water, - : ' '

03.03 Bacong Bridge

Hydrological Condition

The Bacong River has an intermediate width of about
46 m and a deep riverbed. ' The ordlnary water level
was changed from 46.4 m (when site 1nvest1gat10nl
to 49.3 m (present condition), becausefof new earth
dam has been constructed for ‘the. purpose of water

. for 1rr1gat10n, after site investigation by study

team.

Topographical and Geological Condition .

‘The proposed bridge is-locatedfinﬁthe floQa plein

composed on its bank of impaired -terrace deposits
previously associated with-the‘Old-beds*and layers
of alluvial deposits on river bed consists of
clayey sand to sxlty sand with. depth, but was

_eroded and transported or fllled 1nto other areas.

Bed’ rock is sandstone, however pockets cf clay and
silt would still be encountered but w1ll decrease
with depth. ' : :

" Pile foundatlon is’ recommended. to penetrate dnto

sand stone of the lower layer.
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‘Construction Condition

The pile_beﬁt'type was adépted for the substructure

‘the river is deep water (more than 4 m) river.

Constxuction of the abutments were adopted to steel

. sheet piles, and this steel sheet piles become

permanent structure..

03,07 Sén»Roque Bridge

Hydrcloqical Condition

: The;San-Roqué-River has an intermediate width of

about 53 m and deep riverbed, the lyang river,
located estuary and humah havitation. This river is

smooth -and well defined channel causing uniform,
:steady flow."

-HFOr'the hydrquQical-analysis, M.F.L. is decided
021,26 m in elevation by mean of "Gumbel"” in

addition- to the conventional method as the river

“. located in .an ‘estuary and the river branches off

in the upperstream. However M.F.L. {interview) of
L: 20,79 m, which is lower than that computed, was

.thﬁsfadopted_for'the final design, because the
 bridge is located at human havitation, given the
- .magnitude of construction of the bridge approach

and other conditions.

TOpographical and Geological Condition

The proposed bridge sité_is situated along the San

Roque Community by which the riverbed is layered by
‘Sand to Clay. ‘Clay becomes dominant with depth

until 4t becomes compacted particularly at -23

sfelevatlons.-

Shell-fragments-are'evident-predominantly on Clayey

formation (except on compacted clay were SPT shows

refusal)'which"shows'that the area was previously

'affected by seawater or sometime had been a

shorellne until alIUV1um had been deposited as

_-alluv1al fans. - :
. Pile foundation is recommended, however the tip of

- the plle should be carried down to the dense layer.
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Constructlon Condltlon

The plle bent type was adopted for the substructure
because the rivex is deep water (more than ‘4 m)
river. Construction of the abutment were adopteqd
to steel sheet piles and this steel sheet piles
become parmanent structure.

03.10 Dolores Bridge

Hydrological Cdndition-

The Dolores River has an intermediaté Width, a
shallow riverbed and winding The M.F.L. (interview)

“of EL: 19.28 m, which is higher than that computed,

was thus adopted for the final design, because of
given the magnitude of economical construction for
the bridge approach and other conditions. :

Flood plain ranges wide in almost all areas,
however during low flood the main stream traverses

on the previously discussed river bed.

qubgraphical and Geological Cohdition

The proposed bridge site is situated on a wide
alluvial fan deposit of sandy silt with increasing
clay content at depth and becoming very dense at
depth.

However the present river bed is compose mainly: of
another series of deposited sand and gravel which

is dense with the first alluvial bed.

Pile foundatiqh is recommended to penetrate - into
diluvial deposit. '

03.13 Mangkuyog Bridge

" Hydorological Condition

The Mangkuyog River is a small waterway on the
downslope of the Gavaldon Ridge - towards Nueva
Ecija. = Since’ there is no existing structure¢
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vehicles cross the river by fording during the
flood season, causing cutting of the approaches and

_widening-of-the channel across the existing
. roadway.

This-rivér;is only 15 m in width during dry season,

but its waterway width during flood with debris is
difficult to estimate because of a flood and debris

area,-théréfore the approaches of bridge is expect
to construction of the spillway taking into
consideration safety and above conditions.

Topographicalrand géological Condition

The proposed bridge is situated on the alluvial
deposit by debris flow of clay and silt which

- constitutes the present riverbed. The river banks
‘are of paired terraces of sand and clay and shows

that the river had been constructed thru the
formation of channels by stream erosion. Stream
bed erosion would still be active within the
following years since the river gr'ad_ient is about.
20%. .

Bed rock”is at ébout Elévation 88 as.evident from
drilling and is presumably of conglomerate,

‘overlain by sand/gravel formation as diluvial

deposit.

03.17 Sula_Bridge

‘Hydrological Condition

The Sula River is a shallow and well defined
waterway with about 40 m in width, but floods are

-anticipated during the rainy season.

- A proposal of 3-spans bridge with span length of 20
m was used in the hydraulic computation and the

result shows M,F.L, of EL 22.17 m and V of 3.65

m/s. M,F.,L. (interview) of EL 21.31 m, which is

lower than that . computed, was thus 21.31 adopted

- for the final design Because of given the magnitude

Qf'ecénomical_construction for the bridge appreach
and other conditions.
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Topographlcal and Geologlcal Condltlon

The proposed bridge site is on. hard rock formatlon
presumably overlain by sand. and gravel peneplain
with small sand bars and underlain by conglomerates
as bed rock and is reachable at about 3 meters

below present surface.

pile foundation is recommended to penetrate into

"sand and gravel of the lower layer.

04.07a Camagonyg Bridge

‘Hydrological Condition

The Camagong River, located in a estuary, is
bounded by concrete retaining walls on both
riverbanks, and both side of river_is_eoCOnut
plantation. ' : o

During ordinary conditions, the water flbws.through
a small and narrow channel, The river is a shallow
and well defined waterway with about 15 m in w1dth

but be affected by tides

1)

Because of an angle of river flow dlrectlon, an
skew bridge is recommended. '

Topographical and'Gedlogical Condition

The bridge site  is located on a wide flood plain
extending thru the coconut- trees (on level. floors).

- The river bank is terraced pairly by sandy clay

with coral fragments. = This layer is presumably a
flat lowland submerged on- sea water and later
emerge (on sea water decllne) creatlng a channel

within the riverbed exposing silty clay that

extends - flatly after bank and. presumably thru: out
the level floors of the flood plain, fThe stream

has been deposited with alIUV1a1 fan before the
channel was constructed.
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:Therfirstulayérs were soft, however it becomes hard
with-depth, thus pile foundation is recommended

until the hard strata to be spread footed.

'04;205 Paragusén Bridge

_ Hydrological -Condition

The Paragusan Bridge, located in hilly country, is

smooth and well defined channel causing uniform,

steady flow, with about 40 m in width, but the
rainfall catchment area of the river is so wide.

A proposal - of 2—Spans bridge with a span lehgth of

15 m 30 m is used in the hydraulic computation
and the result shows M.F.L..of EL 44.89 m and V of
6.13 m/s., M.F.L. {interview) of BL 45.70 m, which

‘is greater than that computed, is thus adopted for
. the final design.

-_Topographical and Geological Condition

The proposed site for the bridge is located on a

‘strata of alluvial plain of layered clay and sand

(almost flat) ‘which shows impaired stream terraces

: with.abundanqe of tuffaceons materials. The strata

becomes dense to very dense with depth as shown by

_the SPT values (N-30-Refusal}.

" Hard formation is already at about 3 meters at

depth and bed rock is not so deep, bed rock is
sandstone as evident even on the river base.

%Spread-fdoting foundation is recommended for the

pier. However pile foundation is recommended to

'.,penetrate into soft lock for the abutments.

o {9)

Qé;O?bITaneAgan Bridge-

: ,Hydorological Conditibn

-Tah—Agan'River is a shallow estuary and well

. defined waterway with 19 m in width, but be

effected by tide. . .
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As 2- span brldge with . span length of 18 m is
proposed after comparlson of : several” schemes, Whlch
became the bas;s of the hydrologlcal analy81s. The
result shows M.F,L. of BL 10.18 m and V of 6.0%
m/sec. These reeults are. both permissible, since
M.F;L. (computed) is less than M.F.L. (1nterview)
and the veloc1ty is excessive, . For design safety,

" however, the higher flood level 10.53 m (interview)
was finally: adopted. : '

Topographical and Geological .Condition

The proposed bridge site is located on a wide flood
plain of alluvial deposits consisting mainlu of
sand which varies from silty clayey w1th depth ang
very dense with- depth

BH-3 shows predomlnantly' the present (time river
deposit while BH-1 and BH+<2 formation shows
previous riverbed Sandy Silt to silty sand where
Just deposited as alluvial fan on. the area. On. due
process of stream er051on (maybe due to Hydraullc
plocking oxr: abra51on), a- channel was. constructed ‘up
to the hard strata; "and further: several ‘strea,
transport,: a sandy silty clay is evident thru SPT

values -{channel fill is about N=11, 'while its bed

is of refusal).

04,10b-2 Ihatub Bridge

lvdorological Condition

.The Thatub River is a narrow and relatlvely shallow

waterwvay. An existing 2-600 mmé RCPC - ‘overflow
structure serves as the main carrlageway across the
channel. = The- ex1st1ng structure which is called a
spillway is often inundated by floodwater causing
traffic cut-off during the wet season,- ‘sometimes
even durlng the drvy season.

As 2 spans brldge Wlth 23 m span length is’ proposed

for the hydrological- analysis. . Analysls shows
that, when there is complete replacement of the
exlstlng structure, the maximum flood level
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(M,F,L.) eQﬂals'EL 2.40 m with an average velocity
(v) of 2.86 m/s.-

TOPographical.and Geological Condition

The proposed bridge site is located on a thick
allpvial-deposit'of sand and sometimes associated
__with'gravel and shell fragments becoming hard with
depth (10 meters below, floor elevation) and
overlying on bed rock of conglomerate.

: River'gradient is incdnSistent thru out the length,
" Road profile should be elevated that the present
set up and be checked with flood level and to
follow the bridge flow elevation.

Approaches should be protected as well as the road
profile.

pile foundation is recommended before reaching the
hard strata, by where spread footing would be
undertaken. ' '
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; 3. 2 Bridge Length and Span Length

__)

Brldge length

1}

Group 1. Brldges

jThe determlnatlon of brldges type and length, etc, for
ﬁthgnG:oupnﬁrBlidges was based on the Basic Data of Bridge

-__Which»wereisubmitted.by,DPWH.

-*Consequently, brldge lengths were dec1ded based on M.F.L.

(maxmmum floods 1evel), topographlc survey (topographlc
map, river . croas section, road cross section) and
photographs, etc., taking. into consmderatlon the phy51cal
condltlons descrlbed above._

”Taklng 1nto con51deratlon the. fabricétibn'bf steel
~girders. in Japan and the construction method in the
'__Phlllpplnes, the maximum Bridge Length and number of

'f'Snans was decided to be less than 50 m and two spans.

2)

,Groﬂpr'Bridges :
:In pr1n01ple, abutments which control brldge length are
planned to be located behind the 1ntersect10n point of

_the rlver banh slope and the maximum flow level.

gTherefore, 1n thlS Study, the hydrologlcal analy51s was

- ‘conducted 1n1t1ally, and the bridge lengths were decided

- based ‘on the results of the hydrological analysis

descrlbed below. (The results of the hydrographic

~_analy31s are glven in Table 5.2-3.) The outline of the

';fhydrologlcal ‘analysis was described earliexr in Section

'5.2.2. ‘The hydrological data for the analysis is shown
-in.Append;x 5.

To determlne ‘the dralnage basin of the river and to

}compute 1ts des;gn discharge at a freqguency of once every
SO years.,

;TO“cbﬁputé.the_maximqm flow level by incorporating design

discharge and present water opening, and to examine the

_Vp0551b111ty ‘of the maximum flow level, - compared to the
;gmax1mum flow level determined during field investigation.
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Span léngth
Span length was determined on ‘the baSis that pilers shouldf
not obstruct flood water and streaming- floats, considering

the conditions of water flow and topography.

1) Group 1 Bridges

2)

.decided to be 1ess than 25 m.

‘where: Q

Abutments are planned to be located behind tm%
intersection point of the d931gn max1mum flow level amr*
the slope of river bank. - o ' EATR PR W

A

However, since the four (4) brldges 1msted below am
planned. in areas of flat topography where floods ea51uk;
occur, the brldge length computed by thls method is
unreasonably 1ong “For that’ reason,.the desmgn bridge
length was determlned based on - the size 'of the require)
water opening, glven the EX1Stlng cross- sectlonm
topography of - thé river -and the topographlcal condltlom
on- both 51des of the brldges. : . -

- 01,02 Maphilindo-Bridge-'
- 03.07 San Rogue Bridge -
- 03.10 Dolores Bridge.

-~ 03.17 Sula Bridge

|
Taking into con51derat10n the'fabrlcatlon of steavﬂ
girders in Japan and the_constructlon method in theﬁ

Phlllpplne, the maximum ‘span length of brldges wa{%

The determination of'spanflength were based. on the_BasiC§;
Data of Bridges, similar to the detérmihatioﬁ'method_oﬂf
bridge length. ' A ' ’ |

Group 2 Bridges

The Japanese Design Guldellne Spec1f1es the approx1maﬂff
span length as follows. '

500 m3/sec- =" 30 +10'005'Q

0 N
500 m3/se¢ L 20 + 0.005 o

Q

R i

&

design flbbd'discharge, 3/sec: 3
= span length, m :

oy
!

- 69 -



'The span length of. the bridges computed by the formula of
the spe01f1catlon are shown in Table 5.3-2,

The design Span'length is also shown in Table 5.3-2.

Design: span lengths were finally decided based not only

_on ‘river conditions such as: river alignment, topography

and: floats,_but also .on other factors such as geological

_and constructlon condltlons. :

'TABLE 5,3—2 DETERMINATION OF DESIGN SPAN LENGTH

* AND BRIDGE LENGTH

"Bridge Length
- by Hydrological

W esewss G, e ppe e
01.02 'MAPHILINDO BRIDGE. . - 164 37 % 5 span=160
03.03 *BACPNGTBRIDGE, 41 53 26 x 2 span= 52
03,011‘9 SAN‘R¢gﬂEf$EiDGE - 56 - 18 x 3 span= 54
03.10. ngegs31sgi§gg__ 23 49 24 x 2 span=. 48
03.13 Méﬂcxbxéejbhlpcﬂ N 20 98 24 x 4 span= 96
_03{11f”“ édﬂA Enibqé_ | 32 62 20 % 3 span- 60
od;ofhj'féamééoﬁéﬁséincE f 22 45 22 x 2 span= 44
04.20m ,-.ﬁ"i?_A.R:ﬁGUSAVN.‘ BRIDGE 43 47 15 +30 span- 45
cg,oih*'fTAN~AGAN BR;QGE 22 37 18 x 2 span= 36
04.1db ':iHATﬁE:BRIﬁGE "  21 . 47 23 x 2 span= 46

- 70 -



5.3.3 Types of Superstructures . .

(1)

‘Group in Table 5.3-3.

Types of Superetructures

The span lengths fom the brldges are: proposed based ‘on tm
hydrological controls taking into con51derat1mé
topographical,'geologlcal and ‘construction conditions, a
the span lengths are lelded into Lhe follow1ng two (218
cases: T R ..‘ 13

Case 1 E-'Soan'length{is*lesztheﬁ:25,m;’
Case 2 : Spah length is'more than‘26.m.

IR e

The number of spans by span length is summaxlzed for

3
e
i

TABLE 5.3-3 NUMBER OF SPANS.

Groﬁp_l_'_ _ : | - ~ Group 2'

Qi - o
= SR

Span Length = No. of Span Span Length  No., Span|
24.0 1] 3T 5
23.0° 8 .30.0 - B
22.0 4 26,07 2
21.0 2 24.0 8
18.0 4 . 23.0 2
15.0 - 9 22,0 2

| e 2000 3.

Total - . 38 spans 0 18.0 5

(Total length: 785 m) ' : 15.0 1
Total =~ =~ 27 span

'(Total length 641 m}

The type of superstructures was adopted as follows

1) Span length less than 25 m 7H~beam girder
2) . Span length more than 26 m ° Plate girder

The reasons for the selection of superstructure type ¢an b
explalned as follows:

1) Case 1 : H-beam girder for-less-than 25 m '-fﬂ | ?é

For bridges with span lengths less than 25 m,  th
follow1ng three (3) types were judged to be mor

Japan'



Ta)r-H;heam Compoei£e3girder
b)__Plate“girder.(n0nécomposite build-up girder)
‘c);fCemposite plate~girder (composite build-up girder)

: Comp031te plate girder, in which slab concrete is
'utlllzed to take part ‘of ‘the resistant capacity of the
'glrder based on the structural synthesis ‘of slab. concrete
and plate glrder, was determined as an unsuitable
superstructure type for . the Phlllpplnes because of

-5problems in concrete. quality, handling manner and
zmalntenance.' On the other hand, the composite structure
_type was adopted for H-beam girder because it has some
fallowance 1n 1ts sectlonal stress but less in its
-deflectlon.“ As a result of the comparlson between H-beam
gl;de: and plate girder (non-composite) in Table 5.3-4,
' tﬁeffbrmer was adopted,

TABLE 5 3 4 COMPARISON OF H-BEAM GIRDER AND PLATE GIRDER
‘(for less than 25 m bridge span length)

_ Evaluation =

vation - .y _Beam Girder Plate Girder Evaluation
Item ) C - {advantage)
1 Less than 25 m Less than 40 m --
| Approx. 90 cm Approx. 130 m H-beam
éblfflculty of ,. _
Qmmnsportatlon, ' Easy Little difficulty H-beam
_ eLower - Higher
{more material, {(less material, H-beam
cheaper. fabrica- higher fabrica-
tion cost) tion cost)

Figure 5.3-1 shows a comparison of steel weights, except for
accessories such as shoes, expansion joints, handrails and
ﬁrainage boxes.

2) Case 2 'Platergirder (non—compbsite) for more than 26 m
jspan brldge

‘For bridges with span length of 35 m, the following two
(2) types are widely used as more economical steel
bridges based on experience in Japan:
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a} Plate glrder (non comp051te bUlld up plate glrder)

-b)-Composite-plate.girder (comp0q1te bUlld up plam
_girder) ' ' - : -

As'descrlbed above, since- the composxte type is regarded
as an unsuitable structure for the’ Phlllpplnes, the plate
girder type. was adopted desplte its belng relatlven
uneconomical. A comparison between plate girder ang
composite plate girder is presented in Table 5.3-5. .
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_ The:girder depth adopted for the design was reduced to
its deflectional limit of 160 cm, because the lower the

girder depth, the l0wer the approach road embankment and
the shorter the approach road.

'Givén,the'fabrication of steel girders in Japan and the
-construction method in the Philippines, the maximum

'nglédgthloffthe.girder members was decided to be less than
L 8.5 m. ! S

Figure 5.3-2 (1/4, 2/4) shows a general view and typical
i gection of H-beam composite girder, also Figure 5.3-2
 {3/4, 4/4) shows a general view and typical section of
‘Plate girder. |
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 50.460 — 6 700 460 350
R (o 3350 ' 3 350 40 770
50260 420 - - SR, SO dbo b

B . CONCRETE_PAVEMENT 50 mm _

N /ﬁ | REINEORCED CONCRETE SUAB 180mm -
IR 2% 2% 3
. IR - N =}

AE [Tl s
_ — -t | il i Q
J o — LJ I—J
A : |
1160 2000 . - 2000 2000 1160

CROSS SECTION
(SPAN LENGTR : 24m.)

H-BEAM COMPOSITE GIRDER (SPAN: [Sm. 18m. 20m. 2lm. 22m. 23m. 24m)

;?}ﬁ;;i;ﬁo:bf= _GERDEE" SECTION OF GIRDER Tﬂztxwaés

LENGTH (m)] GIRDER{ HEIGHT (mn) : . (wm) | OF SLAB {mn)
5 | & | 0 100 300X 13X 24 180
13 4 '79'2_ ] rmx 3'eo><14>%2_2 180
20 S| 80 890X 299X 15X 23 180
2 ! 900 JDX 300X 15X 13 180
o | 4 900 §00% 300X 16% 18 180
u | o §13% 302X 18X 24 180

' 24 | 5 1 900 900X 300X 1824 180

RIGURE 5.3“2(?/4) TYPICAL CROSS SECTION OF SUPERSTRUCTURES
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FIGURE 5.3-2 (3/4) TYPICAL CROSS SECTION OF SUPERSTRU&TURES. E
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(2}

(3)

Determination of Bridge Width

As adopted for Phase I and II bridges, the carriageéway width
of 8.32 m were proposed for Phase III bridges in compliance
with the request of the Department of ‘Public Works ang
nghways (DPWH) - The Study Team flnally adopted the
proposed bridge wmth throuqh the technical verlflcatlon of
its requlrements based on the follow1ng reasons.. '

1) The hlghway spec1flcatlon of the DPWH calls for the
minimum carriageway width of 6.1 m with shoulders of 0.3
m at both 51des,_the total w1dth of 6.7 m. _For the
average type of roads in rural areas, the same w;dth is
usually applied. ~The clear zone of 0. 46 m in w1dth is
prOV1ded 1n8lde hallrall sectlon.. :

2} In line with the'emphasis in the Medium-Term Philippine
Development Plan"that improvement of ‘rural roads’ shall be
given the precedence, the DPWH dec1ded adoptlon of 2-lane
roads for improvement and rehabllltatlon of rural roads,
In accordance with this policy, 2-lane bridges is
preferable for the project. '

3) All bridges constructed under a531stance of 1nternat10na1
lending institutions and with local resources such as
reinforced concrete brldges, pre- stressed concrete
bridges and steel bridges have 2-lane width or more.

Refer to Figure 5.3-2 (4/4), Stendard Cross-Section of
Superstructu for details.

Road Surface Height

Providing H.W.L + 1 m with allowance under bridge based on
the DPWH standard, the road face height was determined by
adding span height, slab thickness, paVement thickneés, etc.

to above size. Bridge top face is required to make level
after construction.

. 03.07 San Rogue Bridge

The proposed brldge site is located the San Roquﬁ
community which is human havitation. |
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" Providing H.W.L + less than one meter with allowance
~under bridge for side spans . and ‘also adopted viertical
¢urve for the road alignment, because it given the
magnitude of construction of the bridge approach and

- other conditions,

. 03;13 ﬁangkuYOg Bridge

The proposed bfidge is located on the alluvial deposit by
debris flow of clay and silt.

Based on DPWH standard, above in case to be providing
H.W.L + 1.5 m with allowance under bridge.

This bridge is adopted to H.W.L + 1.5 m for the allowance.

(4) - Bridges for Weathering Steel
Considering the location of bridges, weathering steel which
provides atomospheric corrosion resistance was planned to be

used for the following bridges, ‘These bridges are located
near the sea.
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TABLE 5.3-6 BRIDGES FOR-WEATHERING-STEEL

BRIDGE NUMBER ~ NAME OF BRIDGE  SPAN LENGTH (m) = GROUP &i

01.02, MAPHILINDO BRIDGE . 5 X 32,09=160.0 =" 2
03.01 PANGULISANIN BRIDGE 24.0 L 1
03.06 BALASING BRIDGE = ' 15,0+ 23.0 = 38.0 1
03.11 PULO BRIDGE . - . - 23.0 R
03.18 . SHINDOL BRIDGE 2 X 15,0 = 30.0 1
04.01a - SAN JUAN BRIDGE 2320 1
04.02a - TABON-BATONG BRIDGE = 22.0. 1
04.04a CAGLATE BRIDGE ~  23.0 - 1
04.06a" " BUENAVISTA BRIDGE . 24,0 . - . 1
04.07a  CAMAGONG BRIDGE 2 X '24.0 = 48.0. . 2
04.09a ~  ISABANG BRIDGE . - ' 2.% 24.0 = 48.0. .~ ¥
04.10a PANSIPIT BRIDGE 2 % 22,0 = 44.0 - 1
04.t1a - . SAN DIEGO BRIDGE . 2 x.15,0 = 3040 . = .1
04.16a . PINCIT BRIDGE 2% 21,002 42,00 0 1
04.17a" SALAY ‘BRIDGE . 2°%x 15,0 = 30,0 . - i1
04.18a MIJARES BRIDGE 23,0 - 1
04.03b MARUYUGON - BRIDGE 24.0 : 1
04.04b 'DAKOTON BRIDGE 2°% 18.0 = 36.0 1
04.06b MADALAG BRIDGE 24.0 o 1
04.07b TAN-AGAN BRIDGE 2 x 18,0 =36.0 2
04.08b PANIQUE BRIDGE 2% 18,0 = 36.0 1
04.10b-1 DAYKITIN BRIDGE 24.0 1
2

04.10b-2 IHATUB BRIDGE : 2 % 23.0 = 46,0
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:?5 3 4 Types of Substructures

The types of substructures adopted for the Phase III

BrldgosHare T_type_abutments and column type piers.

-The reason for selectlng column type piers was since the
Crivers. cross the bridges at oblique angles, column piers
S were adopted to avoid dlsturblng the stream lines. Refer
,to Table 5 3-7. '

;T type abutments on pile foundations are strongly
rﬁrecommended to have at least two (2) lines of piles in
- order- to: avoid tlltlng of the abutments and scouring of

the embankments behind the abutments.

The recommended standard types of abutments and plers,
“both for spread footlngs and pile foundations, are shown

in Figures 5. 3 3 (1/5) - (4/5)

.Rectanéular R.C. piles of 400 x 400 were adopted for the

pile foundations.

oHoWeVer; the pile bent type'was adopted for the Bacong
~and San Roque Bridges, because both rivers are deep water
(more than 4 m) rivers.

NI

~ Pile bent*fypeois shown in Figure 5.3-3 (5/5).

TABLE 5.3-7 STREAM ANGLE

%1;;: R

= BRIDGE;T' , STREAM _

% _NO. . - NAME OF BRIDGE _ ANGLE* ___ REMARKS
01.02 .. ' MAPHILINDO BRIDGE 90° -5 x 32.0
03.03 "~ BACONG BRIDGE 80° 2 x 26,0
03.07 . " SAN ROQUE BRIDGE  90° 3 % 18.0
03.10: . DOLORES BRIDGE .. 90° 2 x 24,0
03.13 ' MANGKUYOG BRIDGE  75° 4 x 24.0
03.17 . SULA-BRIDGE -  90° 3 x 20,0
04.07a. CAMAGONG BRIDGE  60° 2 x 22.0, 60° Skew
04.2031j'pARAGUSAN BRIDGE  90° 15.0+30.0, Spread
C R At _ _ Foundation
04.07b ~ TAN-AGAN BRIDGE  75° 2 x 18.0

¢ 04.10b-2 IHATUB BRIDGE __  65° 2 x 23.0

:

Note.: * Obllque angle between stream line and bridge
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: CBRIDGE PR A 00 20t f LDl Len )RS0} 0] 0:30) 5. 0% 10
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04, Loy~ | TAN-AGAR ME3.S0 L3113 1007250 L0003 |- 7.0x10
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FIGURE 5. 3-3(1/8) TYPICAL ABUTMBNT
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5.3.5 Proposed Bridge Types
f ThéTﬁéét{éppfopriate type of bridge for each proposed site

‘was finally selected as shown in Table 5.3-8 for Group |
Bridges and 5.3-9 for Group 2 Bridges.
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TABLE 5. 3~9 SUMMARY OF GROUP 2 BRIDGES

RIOGE] " - o A .
o HAME OF BRIDGE FYPE OF BRIDGS SUPERSTRUCTURE SUBSTRUCTURE REMARKS
- L£32rh 2 L='32m 'L=3.2m ;. L=32m _ L=32m.'il i _ | } . Ay Abut—RC Pile (400[“x..dn{)mmxz{(}mXIZPilzeS) )
.02 |[MAPHILINDO . o I ' _ L_?gtggﬁﬁz - p,PH~MPH5HWMX4MMXMJmXNNHﬂ WEATHERING
S = = =7 ; 0+82+832+ | poPier—RC Pite (400max 400amx 22 Om X 10Piles) | STREL
BRIDGE AF\ . _ /ia 32=160m ps Piec—RC Pite (400mnx 400amx 2l Qm X 10Piles) | BRIDGE
.%f | - Do Pler—RC Pile ({00mx 400maX 2L Dm X 10Piles)
L As Abul—RC Pile {({00mmx 400mnX 24, QmX[2Piles)
- Lizem e Roul—KC il (ltmex 400mxt bm 221100
T ! 1 Abut— ile mm X ma 24, Dm X 12Piles
03 03 "BACONG | BUILD-UP BEAM pa Pier—Pite Bent (4600, t=14mm, 16. dmx 4Piles) -
BRIDGE =T Li;26+26=5%2m Ax Abut—RC Pile (400mmx 400mmx 24 Om X {2Piles)
Ay : Pi) ' E ‘ '
L=iBm - - L=18 L=zl . ) - .
SAN e o At Abut—RC Pile (00amX 400umX 24 Dmx 8Piles)
03. 01 ROQUE \ . I : / A - H-BEAM : p1 Pier—Pile Bent (§600, t=1dmm 30, fmx 4Piles) -
BRIDGE K ST b J {L;18+18+18=54m /| p2 Pier—Pile Bent (4600, t=14mm, 30. fnx iPiles)
| Ac Pull B Aa Abul—RC Pile (400max 400amx 24 0m X 8Piles)
: Us - ] : _ .
_ 24m L 24m - Ay Abut—RC Pile (400max 400emx 12, 0m X 12Piles)
13210 | DOLORES , H—-BEAM Dy Pier—RC Pile (400mmx 400mm>16. Om X 8Piles) —
BRIDGE L:24+24=48m As Abul—RC Pile (400mmX 480mnX {6, 0m X 12Piles)
| o Ap Abut—RC Pile (400pax 400max 8 0m > 10iles)
1313 |MANGKUYOG | H-BEAM D1 Pier—Re Pile (400mmX 400mmX 8 0mX $Piles) —
- L524+24+24+24=|p, Piec—RC Pite (400mx 400max § 0mX BPiles)
BRIDGE | 96m 5 Pier—RC Pile (400mmx 400mmX 8 0mX 8Piles)
: Az Abut—RC-Pile 400mnx 490mnx 8 tm > 10Pites)
q - | A, Abut—RC Pite (100max {00amx 6 0m>10Piles)
03 19 SULA "H-BEAM Dy Piet—RC Pile (400amx 4D0mmx b dmX §Piles) —~
BRIDGE L:204+20+20=60m| p- Pier—RC Pile (400mnx 400mmx 6 Om> §Piles)
| o Ao Abul—RC-Pile (400max 400mmX 6 Om X 10Piles)
Ay Abul—RC Pile (400mmx 400mmx 1. 0m X 10Pifes) | WEATHERING
01.97: | CAMAGONG H-BEAM D1 Pier—RC Pile (400max 400mmX 6. Om>< 8Pites) | STEEL
BRIDGE L;22+422=44m Ao Abut—RC Pile (400> 400mmx 1. 0m X 10Piles) | BRIDGE
e . SKEW ¢ 60°
| ) S 1 Ay Abut—RC Pile (400mn3 400ou 5. 0m> 8Piles)
i10: | PARAGUSAN | H-SBMM-HBUILD-UP BEAM | p. Pier—Spread foundation -
BRIDGE L;15+30=45m o Abut—RC Pite (400mmX {00mm3 7. Om < 10Piles)
AL Abut~RC Pile (400mmx §00msx 8. 0m< 8Piles) | WEATHERING
(.07 TAN—AGAN | H—BEAM - oy Pier—RC Pile (400mmx 400mnx 12 0mX §Piles) | STERL
BRIDGE " {L;18+18=36m Az Abut—RC Pile (400mmX 400om> 11 Gm> 8Piles) | BRIDGE
ER - A, Abutl—RC Pile (400max 400max T, 0m><10Piles) WEATHBRING
B, L0b IHATUB  H-BEAM p1 Pier—RC Pile (400mnx 400mm 5 Om 3 8Piles) | STEEL
-1 BRIDGE L L;234+23=46m Az Abut—RC Pile (_40{}mm>< 400mnx 5 Om X {0Piles) | BRIDGE
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5.4 Design of Superstructures
541 peSign Critefia
The d331gn crlterla for superstructures, as adopted for
the Phase T Brldges, are as follows:
,Desﬁﬁyspeciﬁkmtion : AASHTO Standard Specifications for
c - ' : ‘Highway Bridges (13rd Edition, 1983)

1 Specification for Highway Bridges,
Japan Road Association, 1980

LR

. Live Load AASHTO HS-20-44 (MS18) for Roadways

2.873 KN/M2 for Sidewalks

.-Témberatufe.Change © : rise + 10°, fall - 10°

(3L + 11) x 1.05,

-.:Cbﬁbreﬁe'S1ab :
L = span Length

&'Max. Length of ‘Member : 8.5 m

;_COncrete Strength | : Slab fc = 300 kg/cm?
\ Railing - fc = 130 kg/cm?
._Réinforéing . i fy = 2,400 kg/cm?

5.4.2 'Design'offSuperstructures

;TThe result of the analysis are glven in the following
-tableS'i

“):,Slze an& Stress Inten51ty of Girders for Group 1 Bridges
' Table 5.4-1- Lo
u)-f51ze ‘and Stress Inten51ty of Glrders for Group 2 Bridges
Table §.4-2 L

(3) size of Slabs, Girders and Shoes for Groups | and Group 2

Bridges  Table 5.4-3
(4) Reaction for Abutments and Pier Beams

fTable-Sﬂémd
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SPAN LENGTH  (m)

iy

A8

e

L_'zzgg

ERYLANE

CARRIAGEWAY

(m)

67 1

61

6. 1

T

61

TYPE

l-bean

" W-bean

H—beam:

U-beem

H-beam

_ H~hé$m

GIRER UEIGHT ()

11002300

17921300

18302249

19001300

HQDO;SOB

19121302

TYPE OF STEEL MATERIALS

SHAS0

SMAGD

Susy

L SMASO

SHASD

sHas

t

g e
I

S

SECTION

PRINCIPAL

cmt )

HOMENT OF INTERTIA -

201,000

254,000

345, 000

411, 009

411,400

198, 100

{4

SECTION AREA  (onl) -

735, 5

U3 4

2M0. 9

e

300.8 -

3840

#

SECTION MODULUS {cm)

4, 980

6410 |

7,160

9, 140

RS

10, 9090

It

- BEXDING
HOMENT

LOADING

(t - m)

Li1. 2

- 1532

183.8

199, 7

266

ERILE:

i

JENDING
STLESS

STRESS

(kg ~cnl)

1,610

L

Loge|

R

L0

L

ALLOWABLE
STLESS

(kg;’aﬂ)

ERLIAR

2,100

2, 100

2, 108

2,100

2. 100

!

SHEARING

LOADING

S

1

35. 6

3.3

39,5

S

R

SHEARING

STRESS

STLESS

(kg eof)

3N

340

201

PR

.3

- 216

ALLOWABLE
STLESS

(kg o)

1, 200

1,000

- L200

SLa0t

AU RE

1, 200

DEFLEETION

DEFLECTION

|

|

E

1,563

ALLOWABLE DEFLECTION

208"

L9
4

1,228 -
s

100
=

1,439

},33)

1101

=94~

1onon

952

908
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spAr LENETH (m)

1118

. TABLE 5. 4-2- SIZE AND STRESS INTENSITY OF THE GIRDER FOR GROUP? 8RI0GES

] }B'-:I

T

22

23

29

26

10

3

T O S I Y

61

6

b1

BT

5

5.1

b1

- ..H—Bcim_

l-beam

H-beam

fi-beam’

“ll-bezm

Fl-Girder

Pr-Girdes

Pl- Girde

R IEIGIT - G

7002300

171921301

8901299

119002300

19002360

L 400

1,500

1. 540

SHASO

SMASOY

SM&SBY

- SMAND

SHASD

SHASOY

SHASOY

SMASO

viE OF STEEL MATERIALS -

oy

PRIRCHTAL (o)

NOMENT OF INTERTEA |

354, 060

345, 000

UL 000

193, 900

198, 000

1184, 000

1619, 004

1883, 000

SECTION AREA  (onl)

Camal

ey

309.4

ECTN

640

9.6

0.0

3971

{ secT10% RODULUS (oa)

f 5. 410

T80

8148

16. 900

10, 900

16, 4040

8, 900

2340

JEDING
[HEAT

LOADING (t e m)

1532

1838

216. 6

IR

PEN I

3289

423.95

{4t

pDING
1SS

Jomess (/e

1,991

B 1L

2. 030

. 854

2 023

PR

-l

5043

RLOBIBLE (0 /oot
STLESS: :

o)

2, 140

LHT

2,100

. 100

10

4 100

2100

JERRING

LOABING - _-('t)

:3s.§

383

401

i2. 10

42,6

524

580

60. 7

1SS

o .SfLﬁ§S;rﬂas(kg/fqﬁ)

1

20|

© 30

Rl

1840

116

£30

435

MLOWABLE

" (hg/cnt)

1200

L0

© 1,200

1. 200

1. 200

1. 208

1, 260

STLESS - .
DEFLECTION -

1

1

L

1, 100

183

615

630

'ucnp:'

ALLONADLE

1,220
. l -

1. 000

90y

1, 053

833

163

667

629

DEFLECTION

L
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TABLE 5. 4-3 SI1ZB OF SLABS, GIRDERS AND SHOES FOR
GROUP 1 AND GROUP 2 BRIDGES

n

BRIDGE LENGTH

30

GIRDER LENGTH

I

@ CONCRETE PAVENENT
@ CONCRETE SLAD
| ® HAUNCH

@GIRDER

® SOLE.PLATE (22

Z® shot .

D korTaAR (50mm)

SIDE VIEW A=A SECTIOX

SPAN ' . N IR B

e () | P | @ @ | @ © | © | @ | SHE T0TH m)
15 500 | 180 [Te+C0) | or00 | 20 | 63 | 50| 45 [, 158
18 50 | 180 Jroeeey | 79 | a8 ] 63 s0o | 45 L
20 50 180 [ 704020 | 890 ] 22 p 63 | 50| 45 L 8b
21 50 | 180 [70+20) | oo 22 | 63 - 50 | 45 | 1,38
22 50 180 (710420 | 900 |- 22 eyl o500 [ 45| 1,38
23 50 180 |rose0) | 912 | aw | ea ol 5o | 45| L0
ool ose | o~ — 6124 20| 83 | 5045 [ L3
26 50 190 | 18 | 1400 | 25 15 | 40 |15 |
30 5 | 180 | w6 | 1500 | 95 | 15 | 4 | 15 | 'i]@{j
32 S0 ) 180 | w6 | ousse | w5 o5 f a4 | 75 | L0880

NOTE : TOTAL HIGHT (MM} SHOWS HICHTS OF BRIDGE CENTER
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TABLE §.4-4 REACTION AND DESIGN REACTION OF ABUTMENTS FOR GROUP | & 2 BRIDGES

]

(Uait ; Tom)

_NORMAL CONDITION SEISHIC CONDITION
SPAY T VERTICAL REACTION. LONGITUDINAL T IATERAL
(m) | Dead’l, Live L | Total Vertical |Horizontal | Vertical |Horizonlal
T sed | 550 111 4 56, 4 3.5 56, 4 5.9
ﬁ'TEj__.' B8 | st | 1m0 | 61 15. 2 67,6 8. 1
T | T80 59. 0 1340 15. 0 8.0 15.0 8.0
oL 800 [ ot 4 ) s 9. § 82,4 0 g
Y 04| ues | 4 20,1 64 | 104
BT P 63.0- 145, 7 82,1 19. 8 8. 7 9.9
] 68,3 173, 1 104, 8 25. 2 (04, 8 126
T3 | ey | 1 197. 9 120.9 29,0 120, 9 14,5
R L3 | k) 129, 9 3.0 199. 0 15. 9
SPAN [ LIVE'LOAD | RATIO OF INTER WPACT G 1 G 2
(m) | - (t) | GIRDER/OUT GIRDER ) (t) (t)
15 | 550 1L 18T 0. 288 t6. 1 19.3
18| s . L190 0. 212 (.1 | 108
20 | 5840 187 0. 263 171 2.2
LS L 184 0. 254 1.2 20.4
TR 1. 182 0. 250 7.3 20, 5
Y] 1. 182 0. 246 17,9 213
26 68.3 I, 328 0.238 18, 2 241
TR RN L 320 0. 224 20,3 26. 8
32 813 1 318 0. 218 2. 3 28,3
:No{e;; Reaction of GI & G2 includes Impacl
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5.5 Design of Substructures

5.5.1

_For the convenience of structural deslgn, 20 abutmentsam

‘Design Criteria

The de51gn crlteria for substructures, as adopted for weﬁ
Phase I Brldges,_are as follows-: '

.

'AASHTO'Steﬁdeid Speo§fioafiohsfm
Highway Brldges - (13rd Editio,

Design Specification-

Earthquake Load'_' . 0. Co . 0. 12 ws.th Reference £o
o Relevant AASHTO Prov1sxons

. Concrete Strength at 28 days-" -
210 kg/cn

fc;;
.-Reinforciﬁg Steel :,fy"%'2,100-kg/cm.
. Steel Pile - i fy = 2,400 kg/cm?

Design of,sﬁbstructures’.“

17 piers were grouped into nlne (9) cases for Group .
Bridges, as shown 1n Table 5.5-1 (1/4 - 4/4), ‘also typleg
section of abutment and pler as shown in Table 5 3-3 (1t
- 5/5). e

The dlmen51ons of abutments and plers of Group 2 Brnh%
were applled Group 2 Brldges. : :

The reaction of the plles for the abutments and plers are
shown in Table 5.5-1 (1/4 -'4/4) ' ' |
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5.6 Design of Approach Roads

;6.1 Design Criteria
The ‘design.standard for secondary class national roads
specified in the Highway Design Guideline of the
'Phllipplnes ‘was adopted for the design of the approach
roads. - Its: geometrlc standard is shown in Table 5.6-1 and
was also adopted for the Phase I Bridges.
ﬁTABnE;5;6e1 “MINIMUM GEOMETRIC STANDARD
o Flat Rolling Mountainous
1. De51gn Speed (km/hr) o §0 . 50 40 -
2. Pavement’ Wldth (m) ' S 6.70 6.70 6.70
3. Shoulder: Wwidth (m) 1.00 1.00 1.00
4, Minimum: Radlus {m) 120 80 50
5. Max1mum Superelevatlon (%) 8 8 - B
6. Maximum Grade (%} 3 5 10
7 _

. Mlv e Ridéus f0fm§rast

.'Mlnlmglcafngth of .

Ver urve (m) 60 60 60

teal turve 1500 1200 1000

: Ml?é?ETcgfdéE?v§°fm§ag 1500 1000 800
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5.6.2 Typical Roadway Sections

" Figure 5.6-1 shbws typical roadway _sectioné' pf__ the
aporoach roads. : :

1000 0 13350 ?350 B J1099
{HLDR|  TRAFFIC LANE 'I‘RAFFIC LAHE NLDE /500

F. €

LT 7 DRATNAGE DITCH Tvpi §
\_\ 20ca PORTLAND CEMENT CONCRETS PAVEMENT :
" 2cu AGGREGATE SUBBACE COURSE, GRADING'B"

SECTION IN FILL o 'SE‘G_TI_GN ON cUT

450 1000 3350 3350 1000 -
$HLDR| TRAFFIC LANE | TRAFFIC LANE |SHLDR =

STONE NASONRY F.6
3. 0% 1. 5% ‘ .ljx Ef_- R -j:
e oo . ) iR, _ - GROUTED RIPRAP-
. - N Mca LEAN Concorg
@ Py~ 10co SELECTEE
o 5 GRANULAR
o — XX o VATERLEE
= 100 o TN g
2 | | 20cm PORTLAND CEMENT CONCRETE PAVEMENT oo
| Bl 1 20ch AGGREGATE SUBBACE COURSE, GRADING™B"

\___10cm LEAN CONCRETE '
\__10cz_SELECTED GRANDLAR JATBRIAL

SECTION WITH STONE ' GR§§§§§°g1§§§§
MASONRY WALL ' o

FIGURE 5.6-1 TYPICAL ROADWAY SECTION
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5-6'3:-. .

Anal&Sis ofﬂSoﬁt Ground

fAs a result of- the geotechnlcal survey, it was ascertained

that the- subsoll ‘of the San Rogue Bridge site in Bulacan
is soft ground

”The problems of soft ground for the construction of

brldges are Lnsufflclent ‘bearing capacxty of the subsoil,
settlement.  of embankments due to consolidation and slope
fallure of. embankments As a countermeasure for

_1nsuff1olent bearlng capa01ty,'stee1 piles (#6600 m, 1=30
m} for plers and reinforced concrete piles with a length

of 24 m Wthh are made in Phlllpplnes are -planned .to ‘be
used. - To stablllze the embankment, the following special

-countermeasures are planned because of the short period in

~ which the embankment must be implemented.

(1}

Sdil Prdperty'Constants and Embankment Section Model

Labo?étofyofeéié wéfefCOﬁdﬁoted to determine such soil
pro?erty constants as unit weight, moisture content, liquid
llﬁit plastlc ‘1imit and uncon-fined compressive strength,

Wthh are requlred to analyze soft ground stability.

'The embankment sectioh model and soil property constants of
each’ 1ayer are shown. in Figure 5.6-2. These were used in
'the analy51s.

The“SymbOIS'in the figure mean the following:

qu':lunconfined oompressive strength
Wn : natural water contents
rt : unit weight
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45m

Lémw

o B 3°
..\-' S C= 0 .
rt=1.8t/m’ LR B .
0 T CUAT N=10~13 ¥n=d0~60% ~qu=1.2t/m~  rt=1. Tt/ . (ESTIMATION)
s e —— _ AR e
A . SILTY CLAY ; L :
2 = | -
al
13
—| ChAY _ e R
- . n=70~82% qu=1.2t/m”  rt=1.5t/m" . (RSTIMATION
— N=4~10 - : o S
— (N=6)
—1 SANDY CALY ¥n=45~63% 0 (BRCLUSION)
] N=10~49 | | S

40

PIGURE 5. §-2 EMBANKMENT SECTION HODEL
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{2)

(3)

Consolidation Settlement Analysis

Cqﬁédiidatidn'éettlementland_Settlement time can be computed
using the following formulas:

. Eo 1 | -
where: Sce = consolidation settlement (cm)
- B0 = initial void ratio

: : E1 consolidated void ratio
PR H = depth of each soft layer {(cm)
T e d? '
=
,. CV
" where: 't = gettlement time
T = coefficient of time
d = drain distance
Cv =

coefficient of consoclidation

. The consolidation settlement analysis is presented in
_Appendix 7. The analysis resulted in a complete
settlement of 28.1 cm at road center. Assuming a
thickness of 5 cm of embankment is executed daily, 80% of
complete settlement will be completed in 2 years.

Based on the results of the analysis, a countermeasure.may
be provided adainst settlement, although thid is not
severely crltlcal

Countermeasure_

As a countermeasure, the preloading, sheet and pile-net
mefhods were proposed. The pile-net method was adopted
because of the nece551ty of speedy execution, procurement of
local material and concrete pavement. on the embankment.
Bamboo nets and coconut trees will be used for the pile-net
method which is 1llustrated in Figure 5.6-3.

- 107 -



,,ﬂthhm? hhkl&qhmu zadowu L4085 NO FUNSVIWIFTLNGOD

o apRi3 o pasodlod o) ga yamexamna»
aInaary Nnuaxammau Burisixs jo doy uwo syau o0qmeyg pue

wmmmum ueposa m“mmm pue sa1d 2513 mnmnugu mhﬂkm

ﬁ ma_“mqﬁu kXt thnﬂh A13T4 p3 Mmuuuu ”“ anuaxﬂwge» 0]
Te11d paaomal-ag praodys deidiy - UL SEETLERS SRS
- 63 40 3)90 ocoqueg gy uo “=a5u¢mn5m 31033717
wauaaamaaw BupisiTa jo apis 4104 g0 19U -00queg pue

samel] avmooa M_m“m pue mu_ﬁa 331] 100302 34114

MI

0L )

95 HENDg
B11d 391} 19UCIGD
_.._.
(i
,KYETIJ
. .
{1 19T coqmig

UOLINIIXY JO 2indadoly

13§ - 3114
130 ooqueg NI MR Es RN R AR TR
s iy rJ . Tw 2=, ,
ﬂ.ﬁﬂ. s NV
zg '] I '
hlm;r me A SR S ST A 3
M e MRS W 40 M IS o o !
| m—
ITLIL 331) JRE0202 ‘
c O
£ N ROLLYARTS
L
we :

@1=1 ‘48 o)
31id @31y jnuose).

134 oo0qmeg

]

6057 @

P dais

CjusEIuRqus

Borgsrrs

-

01
0f ¢

-108-



	CHAPTER 4 DESCRIPTION OF THE PROJECT
	4.2 Review of Request Contents of the Project
	4.2.3 Phasing of Bridges

	4.3 Scope of Japan's Grant Aid
	4.3.1 For Group 1 Bridges (27 Bridges)
	4.3.2 For Group 2 Bridges (10 Bridges)


	CHAPTER 5 BASIC DESIGN
	5.1 Design Policy
	5.1.1 Group 1 Bridges
	5.1.2 Group 2 Bridges

	5.2 Site Survey
	5.2.1 Group 1 Bridges
	5.2.2 Group 2 Bridges

	5.3 Types of Bridges
	5.3.1 Description on Bridge Site Condition
	5.3.2 Bridge Length and Span Length
	5.3.3 Types of Superstructures
	5.3.4 Types of Substructures
	5.3.5 Proposed Bridge Types

	5.4 Design of Superstructures
	5.4.1 Design Criteria
	5.4.2 Design of Superstructures

	5.5 Design of Substructures
	5.5.1 Design Criteria
	5.5.2 Design of Substructures

	5.6 Design of Approach Roads
	5.6.1 Design Criteria
	5.6.2 Typical Roadway Sections
	5.6.3 Analysis on Soft Ground



