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Panabo-Tubad Road, Davao del Norte Bacnotan-Luna-Balaoan Road, La Union
PCC pavement in fair condition DBST pavement in fair condition

=3
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Mamburao South Road, Qccidental Mindoro Kasibu-Quezon-Solano Road, Nueva Vizcaya

Gravel road in Fair condition Gravel road in poor condilion

Nueva Ecija-Aurora Road, Nueva Ecija San Juanico-Sohoton Road, Samar
Gravel road at flooded section Earih road

RURAL ROADS IN THE PHILIPPINES

National Road






Morong-Bonbongan Road, Rizal San Jorge-Matalud Road, Samar
PBST pavement in fair condition Gravel road in Fair condition

Pig

Guintha-Talugiog Road, Nueva Eeija Arvingay-San Jose Road, Lallnion
Gravel road in bad condition At slope failure section

Ben-8an Anfonio road, Autigue Sto, Nino-Aguas Road, Oceidental Mindoro
At fooded section Al impassable section

RURAL ROADS IN THE PHILIPPINES

Provincial Road
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Camalig-Taladong Road, Albay Binnangan-Kidanipis Road, Misamis Oriental
Gravet road in bad condition Gravel road in very bad and narrow section

New Bataan-Camaniagan Road, Davao del Norte Mationg-San Jose de Buan Road, Samar
At lord crossing Al sleep section

San Mariano Road, Leyie Balac-Balac Road, Antigque
Farth road in poor condition Earth road impassabte for vehicles

RURAL ROADS IN THE PHILIPPINES

Barangay Road






t £

Spreading of sandy gravel subbase course materials for compaction Compaction of subbase course materials

‘.<, z ' X‘ % __- :

PATER X S

2 32 SHETE

Conducting of Tield density Llests on a prepared subhbase course

753!

Watering of hbase course {or compaction Conmpaction of base course malerials

EXPERIMENTAL PAVEMENT CONSTRUCTION

Subbase Course and Base Course






Prepared base course before prime coating

Double bituminous surface ireatment,
asphalt binder spraying by asphalt distributor cover aggregate spreading by aggregate spreader

I"inl rolling of double bituminous surface {reatment Finished double bituminous surface treatment (Teft)
and stone layer rolling {right)

EXPERIMENTAL PAVEMENT CONSTRUCTION

Double Bituminouse Surface Treatment






%‘\ i g
Bituminous penctration macadam, Bituminous penetration macadam,
base layer aggregate spreading by aggregate spreader base layer aggregate spreading by hand

Bituminous penetration macadam, base layer compaction Bituminous penetration macadam,
asphalt binder spraying hy asphalt distributor

g FEt k
Bituminous peneiration macadam, Finished bituminous penetration macadam (left)
cover aggregate spreading and stone layer rolling (right)

EXPERIMENTAL PAVEMENT CONSTRUCTION

Bituminous Penctralion Macadam






R : L
Rolling of asphalt concvete (loft)
and linished asphali conerele surface course (right)

Setting of wooden side forms for portland cement concrete Compaction of trimmed subbase course
surlace course

: : o B

Conducling of field density tests for compacted subbase course Siarting of placement of cement conerete and stump fests

EXPERIMENTAL PAVEMENT CONSTRUCTION

Asphall Concrete Surface Course and Portland Cement Conerete Surface Course






Placing of cement concrete Finishing of cement conerele surface

Curing of concrete heam-lest samples in curing lank Breaking of concrete beam Lest samples-

EXPERIMENTAL PAVEMENT CONSTRUCTION

Portland Cement Concrete Surface Course
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Main Report

Appendix

Project Evaluation in the Provine of La Union
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Project Evaluation in the Province of Rizal

Project Evaluation in the Province of GQccidental Mindoro

: Project Evaluation in the Province of Albay

Project Evaluation in the Province of Antique

. Project Evaluation in the Province of Samar

Project Evaluation in the Province of Leyte
Project Evaluation in the Province of Misamis Oriental

Project Evaluation in the Province of Davao del Norte

: Drawigns for Road Projects in the Province of La Union

Drawigns for Road Projects in the Province of Nueva Vizcaya
Drawigns for Road Projects in the Provinee of Nueva Ecija
Drawigns for Road Projects in the Province of Rizal

Drawigns for Road Prejects in the Province of Oceidental Mindoro
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Drawigns for Road Projects in the Province of Albay

: Drawigns for Road Projects in the Province of Antique

Drawigns for Road Projects in the Provinee of Samar

Drawigns lor Road Projects in the Province of Leyte

: Drawigns for Road Projects in the Province of Misamis Oriental

Drawigns for Road Projects in the Province of Davao del Norte
Guide for Stmplified Project Evaluation
Specification for xperimental Pavement Construction

Drawings for Experimental Pavement

: Manual for Follow-up Survey of Experimental Pavement

Manual for Design and Construction of Low-class Pavement
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Geography/Topography

su:iu—'_ Adequacy
pLonomis of toad
dovelopmant ~Fiat

Mountainous

laland

Developed Average {1 EEFITE

I Pampanga

{1} Beapuel
(3) Zambales

{171 Lanao del Sur

() 1loces Sur

{1} Abra

RITamig- 0riental ]
Sovwthern Leyte
{10) Misamis Occidental

(3} Bulacan i Unlon

{4) laguna : .
Bigh {3 8atadn : (D Batanes
() Batangas [3) Nueva Vizciva) ¢ (T} Banhel]
{1} TTocos Novte () Romblon

(1 Siquijor
{10) Camiquin

P gasinan
THUeYe Ee118]

(10} Bukidnon

(1) Cagayan

{1 South Cotabalo

(1} Mountain Province
10y “agessd dol WBRTy

(1 Cebu
(5) Catanduanes
() Marindugue

1) Hegios Orientad
[08)" Samar

() Oriental Hindaro
(4} Quzzon

{8) Northern Samay

(8) Eastern Samar

4} Aurors

Less Averags T Tarao del Norte
developed (5) Camarines Suy (@ Viugao
(8) Capit {6} Aklan
{8) Hegros Occidental (5} Camarines Morte
(5) Sorsogon (9) Zamboanga del Norte
{ isabela [y ogeidenial Hindara ]t (9 Sulu
flIY:0avan del-Horte] “(3) Quiring (9) Tawi-Tawi
(12) Haguindanao {12) Sultan Kodarat () Palawan
{19) Agusan del sur () Kalinga-Apayae (9). Basilan
{13) North Cetabate {8 Zamboznga del Suc  [IE) Hasbats )
{if) Davae ded Sur | T T 777
(t1) Davao Oriental
Poor (11} Surigao del Sur
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_ HAJOR ROADS HMINOR ROADS o TOTAL
Province - — : e TR T

Length (kmd  Cost (MP}  Length {km}  Cost (MP}  Length (km}  Cost (MP)

Ls Unien . ‘ 1A 112, 4 £0, 9 49,8 10889 1121
Husva Viteaya 224 58. 5 N 24, 1 4.4 BRI
Nueve Ecija 14,2 16 1 131 4 208, 3 345. 6 870, 4
Rizal . £4% 845 158 9.8 1.6 1243
Oce. Mindoro . 12.3 108. 8 40, 5 6. 1 §2. 8 . 154. 9
Albay ' 86, 6 12 i51. 8 189, 0 2444 410, 2
Antigue 188 85, 1 160, & 16, 6 119, 4 162. 3
Samat 30,2 45, 4 201, ¢ 144, 9 2321 181, 3
Leyte 85. 8 163. 3 162. 5 RER 1481 3573
Hisamis Oriental 55,4 AR t25. 9 - 1) 180. 9 3248
Daveo del Norle 46, 1 124, 4 185 . M7 164, 6 2191
Total (AWK 3, 0418 1, 130. 8 . 181, 6 1. 844, 8 3,220, 4

32 I RGERIER &5 & UsER Y
KAJOR ROADS WIHCR ROADS . ToTAL
Province - : :

Leagth (k) Cost (MP)  Length (km}  Cost (MP)  Lengih (km)  Cost (MP)

bz Union 11. ¢ .1 70. 8 6. 8 97, 1 g6. 6
Nyeva Vizcays 231 4. 4 96. 7 B8 7 1719, 8 - 16
Hueve Etija 49,4 122 % §1. 9 847 11 3 w2
Rizal - - [ 3 1.4 83
Dec. Mindore 289 109. 5 §3. 7 51.3 11 169. 8
Albay : 121 0. 4 69, 2 118, 8 8l 3 130. 9
Antique BT. 2 220. 8.3 [RA] 135, 5 2918
Samal 6. 1 278, 3 8. 9 8. % 182.1 315, 1
Leyte : 98,5 266, 1 115, 2 215 8 2141 4619
Wiszmis Oriestal - . - 48,2 07 148, 2 2017
Davso del Norte 128, % 302. 6 8. 8 (RER 1715 §16. 7
Totsl 533.0 §, 315, 17 §24. 8 1, 108. 5 1, 451, 6 7, 484,17
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B A (RRIS%ELLOMBRADHLR)

{Unit = MP, 1990 Price)
Construchion Enginearing Tetal
Cost Setvices
JICA-E/S
4-Provinces 950. 9
Project 11-Provinces 32
Componeat | Sub=Tota! 4,180 3
Average [-Provinecs 8.1 . '
13-Proviness 20, 3451 2,034 5 21, 379. 5
Relevant Studies _
Project Typs A 35100 305. % 3. 8155
Componsnt f1 Type 8 2, 884, 1 8L 7 1378
Sub-Total §, 5541 669, 2 1,223.3
Gross Total
Froject Compontt | 25, 894. 2 51031 2%, 602. 9
and 1 o : .
W ERBRBEEOESRERE
Anpual laitial lmprovement Stags Secondary
Ho. af Averags IRA> 158 Improva-
Anaval | Provinces | Fund per Tst Tnd [3rd THhih §51h (6h pment Stape
Fund Covered Provinces | Year | Year ] Year | Year | Year | Year | 15XIRROT. S
Localiy Funded Projects PLASI M 13 P25. ¢ ¥ fiyear Total Pllel%Ji__;
Fortign Assisted Projects | P3, 14T M 1 ALY Big 480 M
Total P5, 000 B 13 PEE S M P30, 000 M
Locatly Fonded Projects e
Foreign Assisted Projects €&
Total




BTSN ORI E T RO & B DL 720

' _ Design Thickness '(cm) .
Section AADT | Pavemant -pesign Perfof_m,an_cie_, : : Length |

. .Tvu Su_zg};adﬂ | P(:;;‘:)" Sutfats Bas.a Subbase Total (m)

6R o 5 15 - 5 20 200

1 150 SBST | - 4 3 3.5 15 8 23. 5 200

' DBST 4 5 .5 1] ] 255 200

BHP 4 1 ) 15 o8 75 260

6R 3 5 15 - b % 208

2 150 SBST 3 3 0.5 15 12 3 N

DBsTY 3 5 1. § 15 14 0.5 200

BuP 1 1 & 15 10 o 260

DBST 3 5 5 15 3 488 200

3 4e0 P 3 1 5 15 K3 4% 269

AC § 5 . 4 12 B L 200

AC .8 1 - § 12 § 23 200

past 3 5 .5 15 13 9.5 200

i 508 Bhp 5 1 5 15 16 16 200

AL 3 B 4 1] 13 i1 290

AC 3 10 L) 15 1 if 200

§ | 2100 AC 5 5 5 15 19 19 0t

PCe ] ] 18 - 20 18 200
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Physical and :.Total_land area, arable area, distance
Demographic Data fxom - Manila/Cebu/Davao whichever is
' nearest, urban/rural/total population

Economic Data 3 GRbP, pexr capita income, number of
workers by industrial sector, un-/under-
employment rate

Agricultural Data : Cultivable area {(cultivated/unutilized/
total), crop area and production of

palay, corn, sugarcane and coconut

Social Data t Number of elementary classrooms, numbexr
' of hospital beds, incidence of poverty

Road Data : Length of road by administrative
classification and by type of pavement
FALI-2 BIEEER
Physical and : Topegraphic classification, arable area
~Demographic ratio, population density, arable area
Indicators population density, urban population
ratio, population growth rate
Econcmic : Per capita GRDP, land productivity, pex

Indicators capita income, primary / secondary /
tertiary sector worker ratio, un-/under-
employment ratio

Social Indicators :.Elementary classyxoom ratio, hospital bed
ratio, social facility ratio, incidence
of poverty

Agricultural : Major crops, yield by crop, unutilized

Indicators agricultural area ratio, accessibility
te Hanila/Cebu/Davao, agricultural
preoductivity

Road Development : Road density per unit area, road
Indicators density per unit area/population, road
density per unit area/population/per
capita income, fair condition road ratio
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Hegios Driental
Samar

Oriental Mindore
Queran

Nerthern Samai
Eastern Samaq
Aurora

Socio- hfegquacy Gaography/Topogiaphy
tLoRomic ef road —
‘development : Flat Hountaiaows Istand
Developed [Average | (f) Cavina 1) Benguet-
{3) Pamparnpa {3) lambales
{3y - Belaean {1} L2 Ynion
) lagem :
High (4} Rizal {1 Eataan (2 Batases
{f) Batangas {2} Ruevy Vizesys (1) Bohol
{1). 1tozos. Korie {4} Rombion
(12} Lanao del Sus (D Siguijor
i 1leces 3ur (1% Camiguin
{1} Abra
{10 Misamis Oriented
{8y Southein Leyte
(10) Misamis Decidental
{1) Pangasinsn (10} Bukidnon {1 Cabu
{2} Mvevas Eelje (2} Cagayan {(5) Catandsanes
0 Tarkac {11) Seuth Cotabaip (4} Marinduque
{8) Leyte {1} Mountsin Province
{5 Abbay {16} Agwyan del Norie
Less hverage | A6) Iloile {12) lanao del Horfe
developed {5} Camariaes Sur () Ffugap
{6 Capiz = (6} Aklan
{6) Negros Occidental (5) Camarines Horte
{5) Sarsogon {8) Zamboanga del Horte
(10} Surigao del Norte
(8) Antique
() tsabela (4} Gecidental Mindore | (8) Sulu
(1) Qavas del Mot {4 Quiting (9 Tawi-Tawi
(i) Maguindarae (12) Seltan Kudarst ) Patawan
(10) Agusaa def sur {2} Kalinga-Apayao (3) Basiten
{12) Worth Cotabalo {8} Zambosngs del Sur {5) Hasbare
(1} Bavoo del Sur
{11) Davao Griental
Poor (11} Surigao del Syr
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K-+ B ERERRNE
T4 U EvORRGHE -

£B. 11— LR 6 BN 7 4 7 EFHEONE & Ui,

#=B.1.1-1

HENROKRFEES AT
Surfote Course Povemant Slructure] Trotfic ‘ ) L
. Descriptions
{Itlustrotion} { Exomples } Volume P _
Gravel Surfacing ’ ' CGR :On o.prepared sub-boss, o course of )
i g Surfoce’ 12-20cm Low ' slecied sandy grovel or crushed rock/
gl: 3 Sub-boss (10em) ° gravel is loid and compocted
2 Subgrade * Finished thickness: usuolly 12-20cm
+ A single loyer of ligui holt is
Single Bituminous SBST _smP y. _ t.'md us? olf is spm'yed.
. Surfoce/ . ond immediofely uniform size stone chippings
Surface Treotment 6nm
Bose 10-15¢m Low ore spread ond rolled _
:f_: “Sub-base (iZem) + Not so duroble under wet climetic condifion
FA b e & anlons 4 bbbl Ak
N ' Bose Subgrods + Finished thickness: vsuolly 6-10mm.
Double Bituminous DBST + Two course surfoce treatmenfs ore ploced.
Surfoce Treotment Surtoce The size of second {regiment chippings Is
: Low 1o | obout the one-half of the first ons,
. ; Bose __I10-Ioem] e Finished thick j2-16mm obout th inal
- B i + Finishe ickness: 12-18mm obout the nomina
ICeTIIETER | Swameusem | Mo 1T .
- m‘; size of the first course
Bose ¢ + Durable under certain climatic condition.
« First, bose slone cowrse is ploced.Then
Bituminous BMP tiguid asphalt is sproyed ond penetroles into
Penetration Hocadem Surloce! bose stone course and key stones ore sprecd
- 40mm | Low o | and rolied. Aspholt eproyed ond cover stones
Base 10-15¢m | padium | spreed. rolled. Seel tont Is followsd.
_Sub-buse {15¢m] * Finished 1hickness: vsuolly 30-80mm depend
Bose Subgrade : on the first bose stone course thickness,
h » Duroble under certoin climatic condition
HAC
Surfoce
+ 8mooth ond durable surfoce is olloined for
50 mm Medium
Bose  10-1Sem alf secsons,
Sub-bose {15em) fo Heavy |« Surfoce thicknessi 40mm or 50mm
Boss Subgrode
FPortiond Cement PCC
Concrets Surface
Medivm |* Steble povement is oitoined.
5
5| [Biste g p g {8 em Surfoce thickness: [5-20
o v te A ] ur ] as5s; cm
?[:@q%&gygﬁﬁ —e fo Heary
2 * Sub-bosa {15cm)
Sub-bose e

_Subgrode




—_ 25 -

B.1.2 SHEORRHESJUTHE
(1) SERTTEERINE
WEKR : AV T, T NS UHRAD 3T oY ACI2RHEL HEEE208, Gkn
PBEEE B — AR (PSP)
SR (RRR)
A e
BRI (2597, Sy Fyr, Ry b
AR A O
WROY— EAMGROFEE & UTRR Y — E AR E. ISR & U ATEETS
O 2 OB ABTHEN 58/ BB 12112 2 >OISHOB#MAER L, %B.1.2-2
K HEEERIOPSIE RRIOBHRAR L 72,
F=B. 121 BURY - EREREER (PS) BITEEAEREH (RRY
- Evaluation Objectives Rating Panel Dominant
Indicator Factors
Present Serviceability | Subjective assessment | Gemeral public | Roughness
‘|Index (PSI) on comfort/riding Road users
quality
Rehabilitation | Q;;;ng;;E;;—j;d;;;;EE— —gggﬂ;;y/main;;nance/ - Pavement
Requirement Index on physical condition construction engineexrs Distress
(RRI)
#B.1.2-2 PSIKLURRIDFER
PSI Gravel PSI = 7.49-2.06 * log R (r=0.542)
DBSY PST = 7.76-1.99% - log R-0.11 - 4 (x=0.739)
BMP PSI = 9.80-2.46 + log R-0.25 - ¥B  (r=0.917)
AC P8I = 7.32-1.68 log R-0.14 . VP (r=0.817)
RRI DBST RRY = 6.22-1.29 - log R-0.51 - VP (r=0.874)
BMP RRI = 5.80-0.89 * log R-0.42 - V¥  (r=0.917)
AC RRI = 6.04-1.12 - log R-0.39 . /P {r=0.859)
where, R = Roughness {cm/km)
P = patching plus pothole (%)
r = Correlation coefficient
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B.2 MERGE
B.2.1 BN OMEH & EHE

TR M oBHRE & H3EE 7V oRE

AEFIE 5 SORTIRMZRE Lo SRS EOMEEFNERE. 2 1 1R,

#xB.2.1-1 HBREKOHBEES I

Section Traffic Subgrade No. of Pavement Total
(AADT) Condition Models Type Length
o | (m)

1 Low {150) - Good 4 GR,SBST,DBST, BMP 800

2  Low (150) Poorx 4 GR,SBST,DBST, BMP . 800
3 Medium (900) Good 4 DBST,BMP,AC(4cm), AC(S5cm) 800

4  Medium (900) Poor 4 DBST,BMP,AC(4cm), AC(5cm) 800

5 High (2,100) Good 2 AC (5cm), PCC {18cm) 400
Total 18 3,600

1) MHEHA

LK BO T TiRomES L 7o
- ST AEERHEG. WERE
HEEE - HIERES . MERE, MRS

) MR

SRS L (4R B, 2. | — 20 3 DU RS B L. AASHTOM AL T (1986) 1<

bEswiir-1n
#£B.2.1-2 HERHEEF IV ORIEBERK
Section Pavement Design Performance
Type Period (Year)
GR 5
SB5T 3
DBST 5
1-4 BMP 7
AC {4 cm) 8
AC (5 cm) 10
~ AC {5 c¢m) 5
5 PCC (18 cm) . 8

(3) T SEMEA

LR, MTENEL, MM, B TR oV TRE LB L 7

—_ 2'[_.
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A 7 1 ) B 1 B AU SRR B I TH B 73 DM
£XNB LS ICFROKHEL T -
{WWH@Eﬁ®ﬁﬁ%E%ﬂTmLT%O
T4 Eymﬁ?ﬂiﬂiz;o’cﬁmiﬁnéo
SRR A LA,
ﬁ&&kﬁﬁhz¥aéﬂ%ﬁétb Mﬂw%mﬁwmﬁﬁTﬁimﬁi;@§<noo

(2) FBRAILE ®I$¥%
I?ﬁﬁ@ﬁﬁ%%@ﬂm&a%%%bto

KA1 AR 4
BHigEr . JICA

HTEEE :  Fisher Engineering and Maintenace Co. INC. (FEMCO)
S SR : 6,551, 005, 38X
THHAR : 45H

X[ 5

BafEE © DPWH

MR 3EE : Atari Construction and Development Corﬁoratiou _
iy t 1,355, 750.47TRY
LHHART 600

(3 MLigE
FTRTOEEGDPWHRHE R AEIZRE - TIE TS
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HEECHEORTHE
#0283 - UCRELNBEOMWERB.. Bl BUERT,

£B.2.3-1 EBELERAE

Survey TItems Frequency

Timing

Inspection and Data Collection

Monthly
which includes meteorological

. data, 'road maintenance data,

2.1 Traffic Count Survey

. Gravel Loss Survey

drainage condition data, and
rehabllltatlon data.

. Traffic Survey

Quarterly

2.2 Loadometer Survey Once a Year

Surface Condition Survey Quarterly

Roughness Survey

Cracking Survey

Patching Survey

Rutting Survey

Pothole Survey

Present Serviceability
Rating (PSR)
Rehabilitation Requirement
Rating (RRR)

W WL W LI w
SV L3 DO

~

Deflection Survey Twice a Year

Quarterly

Photo TFaking Quarterly

Second week
of each
month

January,

April, July
and October

October

January,
April, July
and October

April and
October

January,
April, July
and October
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