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ABBREVIATIONS FOR MEASUREMENTS

| ton

N

KN

KGF jCM?

KN!cmz

Pr
KPa
MPa
Vv

sec

U.5.$
Us$1.0
PL.O

millimeter

céntimetar

meter

kilometer

squhre centimeter

square meter

cubic meter

gguare kiiometer

kilogram

metric'ﬁén

newton (9.80665 N = 1 kgf)

kilo newton

kilogram {force) per sguare centimeter
(1 kgf/cm? ~ 10,000 Pa = 10 KPa)
newton per square centimeter

(1 Njem® = 10,000 Pa = 10 MPa)
pascal (1 Pa = 1 Nlm?)

kilo pascal

mega pascal {1 MPa = 10.197 kgflcmz)
velocity

area

length

‘radius of gyration

pounds per square inch
centigrade

pércent

cubic meter per second
gecond

Jépanese Yen
Philippine Peso
United States Dollar
B21.05

¥6.28
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Manila-Laoag . 470 _ . 167
Zotal R 2,33 . 731

1-2



1,

o 2 AL

- HABFD JICA W&, REHABILITATIDN AND HAINTFNANCF OF BRIDGES ALONG

CARTERTAL ROADS D7 4 — U U F 4 « AR 54 B4+ 2% HICHEE L 2
BREAREMMUE, ~F. 74 VEYHRE, 6ANDRDERELEAR

Eﬂﬁbt EE. COBRBEOEFICHITBED DL DD HY Y H — 28— |

ﬁ@%bf
R B, I‘\O)%ﬁ%%ﬁ!ﬁﬂkﬁ(ﬁ Reglonal 0ffice 73‘3737"}\
Mﬁﬁﬁﬁhﬁﬁ?% Trkmo k.,

STUDY ORGANIZATION

The Goverament

H A H 2 o

The Goverameat

" of the Philippines of Japan
Agencles  Cancernsd .
. e ) . D Phitlppine - Japanese
feglonal Otflce boniommee! - DPWH Staering Advisory” JICA
bissrier / Ciry i Caommittse Committes
Englnaering Offices ) ’ )
Philippine JAPANESE
Caunterpart Study
Teom Team

1-3




Fig. 1.1 REGIONS AND REGIONAL OFFICES WITHIN THE PROJECT RANGE.
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- National Economic and Development Authority (NEDA)

- Natioﬁal irrigation Administration (NIA)

- National Institute of Climatology (NIC)
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LOCATIONS - SCHEDULED!PERFORMED PERIOD

{1} Manila North Road
. Manila-Lacag . December/23, 28, 29, 1987
January 4 to January 8, 1988

(2) Pan-Philippine Highway

; Allacapan-Manila January 11 to January 15, 1988
. Liloan-Legaspi January 23 -~ January 29, 1988
. Manila-Legaspi February 1 - February 6, 1988
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(1) Manila-Laoag R
(13 + 5300

. No. 1, Malinta Br., km . _
No. 155, Lacag Br., km 486 + 962
(2) .Manlla - Aparrl _ _ :
¥o. 1, Sta. tha Br . ki 38 +-900
- No. l?l,-Urunga Br., Ckm 552 + 124 -
No. 1, Interchange Br., kw718 + 200
‘No. 12, Allacapan-I Br., km. 700 + 100
(3) Matnog - Manila o
No. 1, Matnog Br., km 644 + 400
- No. 232, San.Pedro Br., km 29+ 150
~ (4) Lilocan - Allen
No. 1, Liloan Br., _ km 1058 + 870
No. 161, Jubasan - I Br., km 666 + 100

Hﬁ%ﬁ?ﬁw9?%®hﬂwwmE:%mmy@%;mW;%@Lﬂmni
CON A & Lacag City M BY S5 R TOYS T A UM LICRN B8
REFGE U OB LI EENEOH SR BT UL, BHEAT L

U)EQLﬁ& u‘ﬁﬁkﬁ%"ﬁ'k;f’ﬂ‘o

NAME OF ROAD SEGTION .~ REGION . BRIDGE NUMBERS
MANILA - LAOAG CTIT _ 48
T 109
MANILA - ALLACAPAN IIT _ 62
Ir : 123
MATNOG - MANTLA o v o 158
- CIv-A : 81
LILOAN - ALLEN VIIT “ 161
TOTAL : ' 742
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- Nos.

of Bridges

32
34
89
132
281
174

Years
1901 - 1925
1926 - 1940
1941 - 1955
1956 - 1970
1971
Not known
‘Total

742
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4, 4. 2 MWEBN _
RRHURZ L ORBEUTICRT,

Types of Bridge Nos. of Bridges

{1) Steel Bridges e L
Truss : I 1

Pony ) - : N 7

" 8.1.B. ' C 247
Others . _ _ - 0
Sub-total - 288

(2) Conbféﬁé:B#idgés

R.C.D.G. . 31
Conc¢. Slab ' - 69
P.C.D.G. S 30
Arch ' 31
Sub-total = = o AU 1.5
(3) Other types o _ .13
Total ' 742 Bridges

4, 4, 3 BBEBICXOVAHUEBH
BEEC L UAELERERUTICRT,

Roadway width Numbers {Bridges) Roadway width Numbers (Bridges)

(m) (Bridges) (m} '(Bridges)
Less 5.0 0 _B.5 157
5.0 0 9.0 44
5.5 1 9.5 19
6.0 18 10.0 14
6.5 9 S 10.5 -5
7.0 26 11.0
7.5 75 11.5
8.0 358 12.0 11
Not known Q
Total 742
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WK EYA (BAKHBOLEASS) . B (HBARETHS) 2C (B2TH
U, SHEEMELD) LBHERTN 5.

5. 2 —RAEEE QR

(1) BALEKEOBESDS (Rating 4)
B LR AU b % L AR 0B B L vk
BB Y. FHAMOGEYLHORMC L VAKEHARS L. BRORB
BERRT 2R DCRACHNALERD O, £, FBEBIC Ao A
C BEREAKS D EDCRACEROMEBR, BEFDELLO,
(2)@H®ﬁ§ﬁ$é(humﬁ)
BRERE LTOBBESER 2TV, PRoTER. REBEZOHMN
CHV, BREEOBRESHSTRVS, FEIRRALOENED., HES
SRR, BRESONRC B THRNES A BRSSAERL O,
(3) BeTHY. WEEEEYHS (Raving O
MR 2 U ORI R Th AN, MR & 0

EWENLBELTHLO,



6. 8 — B RN EKBER

m%fﬁ%utgﬁﬁﬁtﬁat\&@ﬁmam%ﬁ&ﬁmm,@mﬁuju
CHBEELIYA. BECILREMICHNYLE, |
AR RE SN ERRBEATORY TH B,

Nos. of B:idges _ 'Raging Evaluation

49 A :
} 99 } A+ B
.50 ) B
643
742 : Actual Nos. Inspec;ed

AL BEEMY SNEER UER) U REECRALHEALETSHS L
BEIHhEBRTH S,

5. 4 HHBOHH S - |
EROBEEBEUEROBIEE. FUMH, RESRAFCIVSRLELTY
BN, —HREINLEIBORBOSFERUTORY TH 5,

' Rating

Type of Deteriorations & Damages _ _ Total

' ' A B Cc :

(1} ' Corrosionlcbllisioh'of»Major Member 5 - 23 - 29
(2) Conmcrete Beam Crack/Spalling 13 15 - . 28
(3) Deck Slab Crack/Spalling 28 22 - 50
(4) substructure/Foundation 5 14 - 19
(5) Bank Washing Away/Erosion ' - 2 - -2
(6) S5lope Protection Erosion 7 7 - 14
(7) Clearance Shortage 1 - - 1
(8) River Current IQCDincidént_ 2 1 - 3
(M Inadequate Bridge Width 6 3 - 9
{(10) Approach Road : . - 3 - 3
(11) Others | 2 . - 2
Total | 70 90 o - 160
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HiSmBed. KOEHCAET 2 1) EBMEORA. 2) AV Y-
 MNEOD LA 3) TV U - NERO OO/ B H. 4) T
TAHWL, 5) BHRM/ A, 6) RERETOWE. 7) HTHAR. 8)
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AR IR O S MY . F R AL 2 AR 2 R, B O H &,
BHOATHA P EBO BRSNS 0N R BEHEEN > Ko, WEREY
Table6.l~Tableb. 3 RINBHERELHMLE BRI L YRR L, 35
TR T AN BRI LV REOEREEBAT 5.

(1) BECHBEDEL T HER
BAalclBETASSRlid, BEFAOELTEARGEL RV 2EVERC
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AT S NEBRTH D,
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6, 3 U{EisEreutE & il

I HAEHRE LCh2 R A s v i,

Noticeable Bridges “Selected Bridges for
(Candidate -~ Bridges) L Urgent Rehabilitation
49 A 49
50 B
99 Bridges A + B 52 Briges

Mote: The results of visual inspection for 52 bridges are
marized in APPENDIX 6.1.

WME X AL ENE I LA T D 6 Repions (ML) KAWL ETCHD,

Region Nos., of Selected Bridges
I 10
II 10
11T &
IV-A 9
v 13
VIII &
6 -~ Regions 52 Bridges

PG ST R &R DAGFE. HEE O RUBI L o EOCARM LikE

4

R R N0 R A . 6L 21T Rk U A JE TS I 3 0 TR

S

A
%)

o s s EENS, CHhHOMBUEEMTFTOMHNEDL HMUCHE LT

N,
(1) Fgifsd ot Ko &OGmNISE 5,
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(4) EROMEIC X UMM E 7 Y. H &R EA B8 E B EET,

BRI RY TR SERE LR AR sk,

k. REAER (524) b, TRANALEDR 2205 ONT. BRUR Y

R & ORI DB R Table6.9 & Tableb. 1017 ¥

HERREZMED D B, TR ST RIS R X N 22D F O U TH B,

:ﬁawﬁﬂwﬁm%%%ﬂumwmmmamﬁmbzwaw

- Br. ¥o.

Bridge Name Br. Type
Ménilé ~ Laogag
AD) T ‘Labangan T SIB
(2) 34 Tagamusing RCDG 7
(3) - 58 Bued PONY / TRUSS /RCDG / SIB
I 65 Lomboy RCDG
(5) 77 Bauang I PONY
-Manila -~ Allacapan
(6) 43 Sicsican TRUSS
7y - 71 Indiana SIB/PONY
(8) 73 Batu TRUS °
(%) . 109 Naguilian 'SIB/TRUSS
(10) 113 . Malalam SIB/TRUSS
(11) 139 Pinacanauan SIB/TRUSS
(12) 154 . Pared PONY /RCDG / TRUSS
‘Matnog - Manila
(13) 19 Suje RC-SLAB
(14) 78 San Gabriel RC-SLAB
(15) 188 Binanaan RCDG
(16) 208 Sto. Cristo RCDG
Qan 220 Magapon PONY
(18) = 227 San Cristobal RCDG/TRUSS
:ﬁiloan - Align
j(;é) S 209 ' 'Jiabong ‘RC-SLAB
‘(20) © 120 Hinogbongan SIB
21y © 160 Jubasan II PONY
(22) 161 Jubasan I TRUSS
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1

MR RBNEMNA

OB

RRBEMEAL. WRHORKOED CHERRORE., REREO T~ 2
EEERUE., MERECHENE. BEWE. BEHALRHRE, SR,
BT T, BRI S B R WS S HERRE £ . BB

CWRIEEEEL. BRODIEBBAOHBHER L BREROXHBERR
Foardiiabnk, BRARGHERC XML BHRRERELET 2L

HlefiabhiE,

r

L BRRNETOEPEERIROBITRERT S, -

M
 BREEGTHAEA SRR LCHERENE2B0 D BKRO SR TR
Nk, ZnSORBEERHECHE ) REBPHE AL HAEKC L BHH 2
RALERETS 5.

1) Labangan I Bridge ingcalﬁmpit, Bulacén,

2} Bauang I Bridge in Bauang, La Union,

3) Antayam I Bridge in San Ildefonso. Bulacan,
‘%) Sto. Cristo Bridge in Sariaya, Quezon, and

"5) San. Cristobal Bridge in Calamba, Leguna

HHBEEEEOMR B APPENDIX 7.1 KA Y.

1 B4 B DO RE _
RS TO RS, BH, TERHOE. B LES. KROFES,
FABBROES, BROBLOEEBOBEATERAF — VT ~TH ) £

THELE.
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WIEL . EEHE, ﬁmwﬁﬁ%%FM$H%U¢UANTWRLLO '
ﬂ%%%@ﬁﬁwﬁﬁﬁﬁﬁﬁﬁmwkxof%ﬁ%$btmn«

2 SRR & b R . |
FRRRRE, 1) T3> - FREORE, 2)%&6@&@&%;3)
nybu_Fomﬁ\¢ﬁm®ﬂm 4)ﬁ%®ﬁ&u%ﬁﬁ®ﬁm 5)@_
BEWAOVDUTDLABE., 6) ﬁ#ﬂ]\iﬂf&ﬂ)#&ﬁ!&?é%\%&@_bf#ﬁ?ﬁéﬁ(
w5, | | :T. i
ABAETR. ﬁ%@ﬁfﬁ%%ﬁ#é? aa%af@:&buérﬁga
B EEEBOMERRE G Y )~ hOHEERREEEL 2.
(1) mv 2y — R R “
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a) DU~ NiRENRER

LAY U NERERBR T TR RTEY .

Stractural Concrete of

Standard Specifications for Public Works and Highways, Volumel ,

iStandard Specifications for Highways,Bridges aid Airports,19884%

HERRICHIE LT 0 53,000ps1 (210kg /o) % B2 2 85 0% B2

‘Br.o.

Bridge Name Location of Test

Concrete

Remarks

Strength
14" LABANGAN I . Abutment 340 kgfcm?
' Deck Slab - 400 kg!cmz
77 BAUANG I Abutment (Al) 290 kg/cm?
Pier (P1) 380 kg/cm?
Deck 8lab 400 kg/cm?
16  ANTAYAM I Pier (P2) 450 kg/cm®
Deck Siab 350-400 kg /cm?
Pile 480 kgIsz
208  $T0. CRISTO Abutment (A2) 380 kg/cm®
Pier (P1) 420 kglem®
Beam 380-450 kglcm2
227 SAN CRISTOBAL  Abutment (A2) 360 kg/cm>
Pier (P2) 350 kg/em®
Deck Slab 420 kg/cm®

Note: Al is abutment of Manila side

Pl is pier number from Al
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b) QUK O S MR |
~ﬁ%%ﬁwﬁéﬂﬁﬁu?méﬁ$ﬁﬁ&bn,mwm&mM(mwmu
ﬁﬁmﬁ/ﬁ)@ﬁﬁﬁ%&%t,:n%mﬁmﬁ%ummmmmmfmﬁﬁ

B ¥ A EA00~5004Pa- (4,080~5,080ke e} J1S 63101, 8841 (4,100~

5,200kg Zef) LIFERARBETHD..

Br. Bridge Name  Location™ Hardness . . Steel

No., _ Test . Strength

14 LABANGAN T .  Steel-I-Beam  130-140HB 4000-5000kg/cm?

77 BAUANG I Top Chord  140-150HB 5000-5200kg/cm?

227 SAN CRISTOBAL Top Chord - 140-160HB ' 5000-5500kg cm>

' Lower Chord 130HB . 4800kg/cm?
Cross Beam 160HB SSOOkg[émz

Note: HB is unit of Brinell Hardness

¢) ikl HRER |
o BRI T UL MG TREE A TOm B € & U 8RR D 0 A U S0m I A L T

RBBBB. EEAVI Y~ h OBORERETY 2V~ hOEALBTR

Euﬂﬁﬁécmﬁmﬁﬁw%%mmeﬁ?u'



Br. . o Place of Neurality Yeay Distance,

No, DBridge Name . . qogiine ~ Depth Remarks . Bujle Bridge
: . ) to Sea
14 LABANGAN I Abutment 10 m/m Reinforcing Steel 1910 0.5 lm

is not wvisible

Deck Slab 10 m/m’ Reinforcing Steel
L “is not wvisible
77 BAUANG T ‘Abutment A, 10 m/m Reinforcing Steel 1911 1.5 km
: . Lo is not visible
‘Deck Slab 16 m/m Corrosion is at

Reinforcing Steel

16 ANTAYAM I Deck Slab = 0 m/m Reinforcing Steel 3.0 kn
o is not wvisible

Pier P, 0 m/m Reinforcing Steel
is not visible

208 STO. CRISTO Beam 15 mjm Réinforcing Steel 1.0 lm
is not visible
Pier Pz 20 m/m Reinforcing Steel
is not wvisible

227 SAN CRISTOBAL Beam 10 m/m Reinforcing Steel . 3.5 km
: is not visible

bier P, 20 m/m Reinforcing Steel
' is not visible

7. 3 ﬂ%%%_
ﬂ%mﬁﬁ%ﬁﬂﬁmﬁ%t%ibtmﬁﬁwﬁ%5ﬁ%wﬁﬁfﬁohn

Iy

NODERLBCMERY FICRT,

1

Labangan I Bridge in Calumpit, Bulacan,

1

-Bauang I Bridge in Bauang, La Union,

Antéyah I Bridge in San Ildefonso, Bulacan,

- ."Sto. Cristo Bridge in Sariaya; Quezon, and

1

$an Cristobal Bridge in Calamba, Laguna
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R AT RO G M U 2200 RO BT OB R AT o

- Indlana Bridge in Arltao, Nueva Viscaya,

- Plnacanauan Brldge in Tuguegarao, Cagayan,

- Bauang I Bridge in Bauang, La Unlon
'.s'Bued Brldge in SLSOH, Pangaslnan, and

- Labangan I_Brldge in Calumplt,_BuLacan

%E%ﬁ@ﬁ%mwﬁ%mmmﬁﬁm
7. 5 #THER

7. 5.1 B H _ : , : :
ﬁﬁﬁ%ﬁ*“ﬁﬁwmﬁﬁ%ﬁﬁ%ﬁmﬁ Eﬁ&ﬁ&f%u EFEF

ﬂu;%%%ﬁ%&ﬁﬁﬁ%@&ﬁﬁﬂ%ﬁ&%&;ﬁﬁﬁﬁ@%ﬁ%%uﬁ
RORBEHE - #HLEDHELORFCAATES,

7. 5. 2 WARROME
BEWARIEHEGER (v= “NVVJ)@@&MwM&W%ﬂﬁTﬁ&
bnhnﬁﬁﬁﬁ@ﬁ%&ﬁotﬁ%%ﬁﬂﬂ?ﬁﬁio
Btidge Nof!Namé.: No. 277, SAN CRISTOBAL
Bgidgg'Type o Steel Through Truss/RCDG

Span Arrangement: 12.0 (RCDG) + 49.6 (Truss)
' + 12.0 (RCDG) = 73.6 m
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.3 WERRAE
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WERBROoIO - %V~¥Iﬂhg7lkuﬂfﬁ%?~1 WASRY,
(l)ﬁ@/& &14%@%%
l‘ 7 O O Caiamba LaguneﬁhL ORBEICEEIAEBDEHRRL. BE
ﬁikilStonkiAtlu L,i:, %&%ﬁﬁaﬁitICalamba Weight-Bridge Office(RegionV~A)

CTRREUE. APV A -9 T A RI Y IOBEEB B TICRT.

4 - Dump Trucks (15 tons)
-1~ Hhéel-Loader

Sand Bag, if necessary

Wéigh Bridge

_iz)E%x'

E%IHW% WEEhﬁﬁibﬁﬁﬁﬁéijﬂﬁﬂﬁﬂéh@%?%

(8) VFBY -~ /mﬁﬁ
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J— FERESZ . U- FEESwiteh-boxiCHFRT %,

(4)%@@#%
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BRBHEAEh S -R4v e~ T 5,

(5) DEADHWE
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 Case
Case
Case
Case

YN

Dead Load (DL} only :

DL + 2 trucks {2 x 15 = 30 tons)
DL + 3 trucks (3 x 15 = 45 tons)
DL + 4 trucks (4 x 15 = 60 tons)

FEWH OO FHOWERBERFIAT. BRARLBHRRC L2052

DH 12005 1.51TH Y. HHRRIC LS50 FHARABIHBED B AX V.

. _ Allowable Axle Force Stress Deflection

Members Stress {ton}) (kgfcmz) {mm)

- (kglcm )}  Computed L.Test Computed L.Test Computed L.Test
y-2 1087 -145 ~-143 808 797 - -
D-3 . 1395 16 19 260 304 - - -
L-3 1395 136 123 844 766 11.6 11.0

Note: U - Uper Chord

D - Diagonal Chord

L - Lower Chord

L%@ﬁ%#%;ﬁ%ﬁﬁﬁaﬁﬁﬁ%m¢%0¢&m%ﬁﬁﬁnﬁmf‘

KEZXZVWEHBEN D

o . EDOOETEMS. 3en (1/600) LY B

{ San Cristobalﬁiiijcﬁﬁ%ﬁfﬁﬂﬁ LEMBD FOREEHREICLIEALS
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