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RT.2—4 SHRUEFHOFMES (PSR, RRR) LHAEEHOHBRE

dravael
- P8R ~ Roughness
PSR 1.00 - 0.51
Roughness 1,00
DBST
_ Patching
PSR RRR Roughness + Pothole
PSR 1.00 0.67 -0.67 -0.49
RRR .00 -0.70 ~-0.71
Roughness 1.00 0.65
Patching + Pothole 1.00
BMP
Patching
PSR RRR Roughness + Pothole
PSR 1,00 0.85 -0.83 -0.80
RRR 1.00 -0.62 -0.88
Roughness 1.00 .49
Patching + Pothole 1.00
AC
_ Patching -
PSR RRR Roughnass + Pothols Cracking
PSR 1.00 0.75 -0.72 ~0.58 -0.43
RRR 1.00 -0.71 -0.72 -0.69
Roughness 1.00 0.66 0.45
Patching + Pothole 1.00 0.53
Cracking 1.00
All Bitumious (DBST, BMP, AC)
Patching
PSR RRR  Roughness + Pothole Cracking
PSR 1.00 0.76 -0.72 -0.49 -0.15
RRR 1.00 ~-0.59 -0.66 -0.45
Roughness 1.00 0.42 0.01
Patching + Pothole 1.00 0.46
Cracking 1.00
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#7.2-5 PSIERRIE

Oravel | PSI = 7.49-2,06 log R d= 0,357, r = 0.542
! ST = 4.73-1.21 log {R-309) d = 0.357, ¢ = 0,552
DBSY ! PSL.= 7.76-1.99 log R-0.1N P, d=90.312, t = 0.739
' ! PSI = 5.35-1.16 log (R-135)-0.11J P d = 0.307, r = 0,752
BMP ! P8I = 9.80-2,46 log R-0.25JP d=0.277, ¢ = 0,917
! PSI = 6.68-0.63 log (R-608)-0.44 JP¥ED g = 0.235, r = 0.940
AC ) PS1 =°7.32-1,68 log R-0. 14V P d=0.348, r = 0.817
P81 ! PSY = 8.23-2.08 log R-0.06VPIC d= 0,366, r = 0,799
! pSI = 7,28-1.65 log R-0.13JP-0.024JC d=0.348, r = 0,818
! pSI = 5.78-1.10 log (R-64)-0.13 P-0.61,JC d = 0,340, r = 0.826
Comon | PSI = 7,83-1.92 log R-0.14fP d = 0,351, r » 0.73% {DBST)
to DBBT | d=0.529, r = 0.911 (BNP)
BMP/AC | d = 0,350, r = 0.817 (AC)
t 4= 0.369, r=0.821 (Al}) |
| PSI = 6.84-1,57 log {R-42)~0.14J P d = 0.350, r = 0.742 (DBST)
' d = 0.549, r = 0,910 (BHP)
! d=0.344, r = 0,823 {&C)
i d = 0,368, r = 0.822 {All)
DRST ! RRI = 6.22-1.29 log R-0.51y F d = 0.309, r = 0.874
{ RRI = 4.81-0.81 log (R-125)-0.51P d=0.303, r = 0.877
BMP ! RRI = 5,80-0.89 log R-0.420 P - d = 0.302, r = 0.917
I RRI = 3.74-0.29 log (R-571)-0.42V P+l d=0.285, r = 0,932
AC  RRI = 6.04-1.12 log R-0.39VF d = 0.454, r = 0.859
RRI L RRI = 7,25-1.56 log R-0.26 VPiC " d = 0.446, r = 0.872
! RRI = 5.51-0.76 log R-0.3W P-0.1W C d=0.382, r = 0.094
! RRI = 5.56-0.74 log (R-14)-0.30 P-0.19VC+ d = 0,381, r = 0.904
Common | RRI = 6.61-1.40 log R-0.38] 7 d = 0.421, r = 0,872 (DBST)
to DBST | d = 0,570, v = 0.912 {BMP)
BHP/AC | d = 0,457, ¢ = 0.858 (AC)
! : d = 0.460, r = 0.851 (All)
! RRI = 4.47-1.35 log (R-9)-0.38Y P d = 0.422, r = 0.873 (DBST)
i d = 0,569, r = 0.912 {BHP)
! d=0.457, r = 0.858 (AQ)
' d = 0.460, r = 0.851 (All)
Note : PSI = Present Serviceability Index
RRI = Rehabilitation Requirement Index
R = Roughness {cm/km}
P = Patching + Pethole {%)
C = Cracking, class 2 and class 3 (%)
d = Average difference bwteen PSR/RRR and PSI/RRI (calculated value)
r = correlation coefficient
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Pavement Type

Number of Pavement
Location Surface Condition
Gravel Surface 3 Good (1), Fair (1), Bad (1)
Double Bituminous 6 Good (2), Fair (2), Bad (2)
Surface Treatment
Bituminous 3 Fair to Bad (2), Bad (1)
Penetration Macadam :
Asphalt Concrete 3 Very Good (1), Fair to Bad
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SELECTION OF SECTIONS
'FOR PAVEMENT
DISTRESS ANALYSIS

PAVEMENT SURVEYS

»

DISTRESS MEASUREMENT
DEFLECTION MEASUREMENT
TEST PIT EXCAVATION

* LABORATORY TESTS

 ANALYSIS OF DISTRESS -
BASED ON DATA OBTAINED THEORETICAL ANALYSIS

CAUSES OF DISTRESS
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Ttems Remarks

Construction record

Road inventory
Traffic

- Pavement structure

Shoulder
Drainage condition

Deterioration
Surface condition

Structural
Adequacy

Test Pit
Excavation

Construction data:
Maintenance and repair record

Road cross -section

Daily traffic, vehicle type ComPOSLthH

Commerc;al vehicle: pexrcentage/axle
load dlStIlbuthn

surface/
base/sub-~base

Thickness and materials:

and materials .
ditch/gutter, water table

Thickness
Road side

and severity
Patching %

Type
Roughness, Crack %,

Surface (Benkelman beam: Deflection mm)
Pavement Composition observation

Sampling/test: Subgrade soil, pavement
layer materials
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TRAFFIC YOLUWE | AADTY 1 T34 00D GR SBST DBST BMP
e > 400 z §0 POOR GR SBST DBST BMP
ey 200400 3 . ES4 000 pBST BMP HAC[4dem)MACISem )i
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* AS OF MOVEMBER 1989

REIMARKS |

on GRAVEL SURFACIO

SEST: SIHGLE BITUMINOUS SURFACE TREATMENT
DBEST! DOURLE BITUMHOUS JURFACE TREATMENT
BMP } BITUMINOUS PERETRATION MACADAM
NAC . HOT MiIX ASPHALT CONCRETE

PCC | PORTLAND CEMENT CONCRETE
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Type of Pavement

Types of Deterioration
Surface Structural
bDeterioration Deterioration

Gravel Surface Road a)

Surface Cracks

Deformation

. Rutting

. Longitudinal
unevenness

. Corrugation

Potholes

a) Alligator Cracks
b} Depressions

Bituminous Pavement a)

b)

‘Cracks

Transverse
cracks
. Longitudinal
cracks
. -Shrink
cracks
Deformations
. Rutting
. Longitudinal
unevenness
. Corrugation
{(washboarding)
Abrasion
Potholes
Bleeding

a) Alligator Cracks
b} Depressions
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Pavement Condition Measured Remarks

Type By a - Length

GR : Good to Fair = 800. m EPC Sec. No. 2
DBST Good - ’ ' 400 m

DBST Good to Fair 800 m EPC Se¢, No, 3
DBST Bad = _ : 800 m EPC Se¢c. Na., 4°
BMP Bad S 400 m
AC . Fair to Bad 400 m EPC Sec. No. ©

EPC Sec: Experimental Pavement Construction Section
(5) FAIE _ o ;
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1.3.4  SEREOSH

(1) SERGE bAOME | | |
DBST. BMP:E_&U‘ACGDEHT'\ e Z:E%_@-é’rlé{fuﬂdcBh‘fﬁﬁﬁé%ﬁﬁﬂﬁfﬂ&ﬁ‘é%fﬁﬁ Ls
B ROTIE, BRI, ERRREIL . f b & ST £ OB A
R7. 33Dk 3 b & H ok, : o
AR T HBEH) & DI G - DB B | ST OB R IR A bakhiS 0
AN, o AEHORVRIEE DR LE N L SIS, MO
e EREIILIE S OBIR I RO & 5 LB E R 3,

Surface Deflection Structural Performance
Condition: Value (0.01 mm) S

Good to Fair < 100 - Adequate

Fair to Bad 100 - 140 Requires maintenance work .

according tc deterioration
condition, by sealing,
seal coat, AC patching, or
partial replacement.

Fair to Bad 140 ~ 200 ' Requires partial replace-
ment of deteriorated '
~portions, then followed by
an AC overlay.

‘Bad > 200 Requires total reconstruc-
tion. : '




Siundord Deviation (Q.0Tmm}

0-

100

990G

8ol

70
80
50
.40
30

20

v  Vorlance Coefficient = —-g—— x 100 %

with crushed aggr.base

V=45 b

e DBST
with crushed uggr. base
& BMP _ N 25 %
with crushed oggr.base _ /
L ® AC 4

e

T
% NE:

o %%

o mt/’)’i‘ ]

|
/S(/F_'/BP /(BN_)(. /\
N \

N (] e

+ Fair
B :

Good

Bad

20 40 &0 B0 100 120 140 180 B0 200 220 240 260 280 300

X Mean Deflection Value {0.01mm)

Evaluation on the Surveyed Pavements

Zone Structural Performance Evaluation

I Maybs no eiisience or over design

I Shows adequate structural performance
Requires sealing,seal coat, AC patching

A bar!ioi rep!oéement according la distres level.
Requires partial replacement of structural distressed
_porilon, then AC overlay

A Requires total reconstruction

B7.3—3 fobh i SRR O




DBSTOREBEITEE HIZFHNMT L RO LS WHERNIE L,

DBEST Pavements in

Good

:Bad

Fair
Condition Condition Condition
surface Course DBST with 'DBST with DBST with
: S5eal Coat Seal Coat Seal Coat
Base Course 15 em - 15 em 15 cm
Crushed Crushed Crushed
. Stone Stone ‘Stone
Subbase Course 10-15 cm 10~15 cm 10-15 cm
. granular granular granular
material material material
CBR 8 % 5-8 % 3-5 %
Praffic (ADT) 268 948 948

ﬁ%%ﬁ@ﬂ%ﬁaﬂ\%ﬁ\%w@ﬁﬂﬁmﬁd%&y&wvyE—A@tbéﬁégi&4 '
mﬁttn:mﬁb%ﬁ%ﬁﬁmjyfvay&tb&ﬁtmﬁﬁ%Tﬁwiﬁuﬁ%Tééo

Surface “Structural - -
Condition Adequacy X o X + 8
Goad adequate, . 68.8 18.2 87.0
Repair not required. :
Fair Needs sealing, ' 84.0 17.3 101.3
seal coat, AC
patching
Bad Needs overlay with 166.5 . 26.4 192.9

AC, replacement for
structurally.
deteriorated portion.

mean value in 0.01 mm
standard deviation

= -



Deflection Measurement:
~ 10m. Interval WP and OWP,beth lanes

100

» sol

&° Good

[+}] 80 |-

o

2 70} n=48 n: 44

[ =4

o 60F &= 68.8 %:166.5
—

& 50} o o= 26.4
o 40 v v:2h9%
5 a0k

g 20}

2 }

'E) ok 0.0 mm

g

80 L

S Q

100
120 1
130 F

140

150 +
160 |
170 |
IB0

190 F

200 |
210 |
220 }
230 b

- Déflection 0O.0I mm.

H7.3—-4 DBSTRELC&KIISIbAE

Surveyed DBST Pavement Surfoce Conditions

Surfoce Condition Rating Good Fair Bod
: Alfe.nso to Gen. Gen. Trigs 1o Amodeo Read
8 L t .
urvey Locao FOI‘I Aguinaido Rood EPC Sec, No 3 EPC Sec. No. 4
Survey Length 2@ 50m 2 @ 50m 2@ 50m
Surfoce Cracks - % 15.3 % 10,1 %
Distress Potholes - o 0.2 % L4 % ¥
Patching - % - % 4.0 %
Abrosion 7.1 % 13.4 % 19.6 %
Depression - % - % 8.7 % *
Longitodinai Righ! .Lane 2.9, 1.9 mm 4.5, 2.8 mm 3.3, 2.2 mm *
 Roughness o | Left Lone 1.4, 1.7 mm 3.3, 2.8 mm 2.2 4.0 mm ¥
ADT os of June 1988 268 948
DBST Povemen! Road :
Construction Compleiion Yeor O¢t. 1983 Aug. 1963

% Some potholes ond depressions were pdiched and rolier compacied

several doys before,
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ZMHKRE L MEORBOEOD, LbBBIPSOFITES 7 3 AEDE L Sk
BB,

12

= s DBST :
E Vs ewe _ - ' :
I
@ 10| @® ac -
£ - /
g S O =4.0597 + 11,1615 logloi / '
& (7 =0.8036) o Vv
o : /
T 8 /
2 ®
; 7 F-8 / A B
n
© ®r.5
s 6
3 F-8B
T 8
C _ ABA
J. 4 — ——
z /

3
2 2 2 < .

/ LI _ G : Good
S5 74 ® F o F‘oir-_
d d B : Bad
o |
50 100 150 200 250 300

X Medn B.8. Deflection Value {0.01 mm)
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Pavement Structure

Traffic . Total SN
Surface Base . Subbase Thickness

Low DBST 1.5cm CS 10em AG 10cm 21.5cm 1.0
Low - DBST 1.5 Cs 15 AG 10 26.5 1.5
Medium  AC 5 sSC 15 AG 190 31 2.0
Heavy AC 10 sC 15 AG 10 35 3.0
Heavy AC 10 ATB 15 AG 10 49 4.0
Extra . ‘ : _

Heavy AC 10 ATB 15 CTSB 15 46 5.0
CS : Crushed stone base =  ATB: Asphalt treated base
AG : Aggregate subbase CTSB: Cement treated subbase

BT, 3 61 PSUGIRIE A . [T, 3 TIo e ¥ — R PEREIE I, 5& 1. 51 4513 B AR M 1
(SN) EESALEOMEAEEZNZEINR U .

RT.3-7 HEESIEHEESAL

Number of ESAL {W)

5
(M V) (3) (3 /(1) ¥100
WPL5 WPH=LS WL 5—W P25
Lo 5 18x1p? 5. 265103 0. 08 10° L5
L5 405%10 1 25 194 B 20X 104 19
20 X152 3xIe . 251> 12,0
25 1.09%10° 9. 91x10° 2 01%10° 5.4
30 9 3Tx10° 346X 19° L B9 10 . 0
L0 138XI07 2, T9X107 A1 102, 1
5.0 6 10x107 154107 9. 30% 107 1585




Prasent Serviceablllly Index

P51

P51 Dacrevse vi, Whesel ‘Loode Raepeiitlon

Subprptas CBR 6%

8.0
8.2 s 4
s I, ===
3.0
i E
- axfs sNe2 “BHw3 sHed $§s3 T
2.0 r
15 | |
8
1.0
s R TR TS TR TR ST F Ty T T
w0’ ' 0* io* w' 0* 10*
W= Number of 18 Kip Equivolent Single Axle Loads
PSl e 2.5 Level Rehabilitotion Werk tuch o8 Bitumlnous Over Loy will be re i
. ] v 4 quired Tor. Main Highwoys
P51 =« 2.0 Levsl Rshobllifollon Work such o©s SHurmlnous Over Loy wili ba reguired for Rurol Rooﬂly
PS5t = 1.5 Level Reconsirucilon will bs requirsd .
B7.3—6 JobhditSEoy - AEAEET iR (AASHTOORKIZLS)
Exomple of Pavement Structure ond Structure Number SN
SN=3.0 Heavy Trofflc Pavernent SN
A3, Con. 4 em 4% 040 '
As. Com. 5 em 6 ¥ 040
SH=1.0 DBST Low Trafflc Povamany t) 6, 5N 15 2 Q.49
15k 020 Agpr. Boie 5 em 15 x 010
Aggr Boag 10 cm 10 x0.18 7.60/2.5430
8 x0.10 Aggr. Subbote 10 em
Agy. Subbose & cm 2.50/254 1.0
SN LS CBST Low Trotlic Povemen! SN
1.5z 020 54240 Hacvy Troflic Pavemant 5N
AggrBass  1Bem 15 x 004 AnLon.  __ Atm 42040
14 xol0 A%, Con Eem 6 X g.‘li:
B0/ 254418 Bx0
Aggm. Subbose 14 cm As, Treoled Bose IS oimt 15 x 010
10007 25440
SNe2 D Medlum Traffi Paversant BN
3. Con. em 51040 She 80 Extig Hyavy Trofffc Pavament 5N
] ) 15K 0.4 b5, Cor. 4cm 4 x S0
Agyy. Doss Bem  Nxpio . Con. & 6 0s0
BI0/2.54-2.0 B 030
Aggl. Subbosa 10 om As, Traolad Bosa 156m 21020

12.70/2.54-50

Cem Yreated

Subbase 2lem




{4}

a)

EROBHA S SNO SR TR AN B RIEAME T4 28 & &0 o B - TSN
Ewﬁﬁm&w\%ﬁ®EVM%m%%@m\ﬁﬁﬁ##ﬁl%%%ﬁ%ﬁétb\ﬁWU
BN AT OMILE T 5 BN D B L EZ S b, |

@1&4Kﬁ~EK%%&TK&&?%%Mﬂ®i%ﬁ@%%%ELkoC@@#B&%ﬂj
OHEAID L, FEDRLOETRIRT hh 555 EB0 M OEHHITAR
CHBENTVE C ED5 D, | |

CBR of Subgrade Nember of ESAL at PL=1.5
3% 8. 51%10° (1. 00)
6% . : 42,5 x10°? (4. 99)
10% 138 x10? (16. 3)

fohagoREOE
HHEOKER OB LTBHEIC L > T 5 XNBHEHRUTO~O AR L. jiko
BEERE, TR I K REBETERIFT 2 b0 TH B, LEB SO FERREISE
RPN EAMb > THELEWIS HEEMNES 2008 LEREITH 5, HiEHROR
HERTRE)D S S S XD & S A M B,

« Rt R i

F RBOWESD bR b EINDHE

AR e

R, MR AR B — DRl LB RN EIT & BER LG S B
A BHEATH TR R BBHTH B, KT 3— 81 fob AT B B DM & T
SOMRAETRY, |

HERRMBICBOTEONEICLZENEBHE LA PRI Tl T3, Ea L,
LB AIEHE o  THES L IEBY A o758, TN o LS ARIRICEGET L8
BEROEI DL CHGILRED 0. LRSS 5 SMREIL L ELESREI LB, B
ST L > TEN LED T 507C, Mo FRESIIREOMEEEN U, BIKIE
WFEBILOHED bOE M T 500 BN TH 5,



Present Servicegbility Index pi

Subgrade  CBR = 3%

103

"y
SN=1.0
\ | \
-2,
Sk \
5! \
5 3 5 1 P 2 5 B 7
103 104 10° 108
ESAL (Wg ol '
Subgrade CBR = 6%
Y I[ . —
\-SN:LO \ SN=z1.5 \ SNzZ.0
o s - \ \
1 \
l—\.S l \
> 3 & 7 28 s 7 2 3 b5 7
103 ot . 10° . 108
ESAL - {(Wgop)
Subgrode bBR:lO’/o
= . e
SN=1.O \SN=!.5 \SN=20
s \ ' \
\ \
16 1 \
104 10° 108

ESAL  {Wgp)
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B7.3-8 fbhAREEREDEHST

Stress

7

I
o/
Stress ’S//

Y
rd

7 Base
Strength

]

4

| I2-Subgrade
| Stréngth

-Z2-Subbase
Strength

Depfh

(a) Balanced Design Condition

Stress
4
/
/7
s/
Stress\ .7
2-Base
' / Strength
/
/
/
/
i .
!
! Subgrode”
! Strength
N

(b) Safe but Perhaps Uneconomical
Design Condition

Strass Stress
O > O & - \;
K o J& Failure Zone
28058
Stress (\,/ Strenth “-3,—)—-—*—-* Base Strength
~ 7
’ /7
/. Stressn, /7
ess
Lz~ Subbuase \/ "’Z/g;rt')é)r?gsﬁ'l
Strength o /
§, /
] O !
Failure Zone l' Subgrade
o . Strength
A Subgrade Strength - N

{c} Subgrade Failu re C'ondi_ﬁon

(d) .Base Failure Condition
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(5)
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a) ¥

i) SR
L 1 3 DORBOMEIL L T ontn s 15enC, CBREL 3 505 6 %Th - 720 I
MmO EA LTV AN 7 g v SICEIlE N,

i) REDHORE
2724 3 OMFREOBRERTROL 5 0 Ch 1o,

FKEVHOREARERE
Gravel Surface DPWH Spec.
Ttem No. 3 - 300 Grading
Max., size 50 mm 25 mm
Gravel <4.75 mm 31 % 35 - 65 %
Sand 4.75 - 0.07 mm 31 %
- 8ilt/Clay 0.075 mm 22 % 4 ~ 15 %
LL NP < 35
Pl NP 4 -~ 9
CBR 14 % -




Passing Percen! by Waight %

Sleva Siza

(27.3-10 FREBUAORENT

100 ;
300 Agdqregafe Surfode [Courys 7‘ e
50 , pd A/
Grpding p Spacifidailon Rongm: [ / ;7’7/
80 /l AA S
T T . Na, 1 GR |Good Sujfaocas / ‘/f:‘/ _,,/ i
70 Ho, 2 | GR . |Fair g WA WS
7
A No, 3 | GR | Bad - //‘,f L ]
+ g A
€0 v e
Mo, 2 pa L //
=0 No. 3 — -
2~ - - nd. 1
o // / ,,-‘/ / d “1
a0 — /.’ -
= > 4
I~ - e 1
30 - (: ":_,- 7 //
L - -~ - 41 b
20 ':.’:// // /
. L —"_,w:’/__/ ]
10 s
= -
- i -
0
a w o =) 9 w1
g o &2 2 5 9 g2 88 " o8 oo =no
E o p o =1 =] =] - NN o oo o g9 5 g
w 2 3 8 g g ¢ Qo - & = £ E £ £
s 2 9 p s 8 i o4 s 2 ogg - S
wn = = = = = =z = =2 ] - m -
#£1.3-8 RBERIOBRERSE
-Surface Condition Rating Good Fair Bod
Survey No. No. 1 No. 2 No.3
. Jct, Alfonso 1o
~Location Magallonss to Maragaendon Rd. Magallaness Rd.
ADT 80 106
Cracks - %% - % 8.9 %
Distrass Potholas - %% —~ Y - %
Abrasion - % - % -~ Y%
Deformation - % - % 33.6 %
Depression 8.6 % 9.0 % 40,3 %%
Roughnasas | Right l.ane 5.9 mm 9.7 mm. 9.7 mm
] Lafi Lane 4. 4 mm 9.0 mm Y4 .1 mm
Bankslman Beam % 86 112 132
Daflection {0.01mm) ¢ 22 265 36
. Siity or claysy fina sands Silt and ciay
Subgrade Soil Conditic
o Hen CBR = 4 ~ 6 % CBR=3~4 %
Tims from last
. : About one month Not kpown
reqgrading operation

Rutting , Longitudingl unevsnsas , Corrugation
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Bt 3/8in, (10~5m) DBSTH 2 JAH
B 1L 74in, (6~0mm) —ia—FH

PEHEmE
K8 R - ISR
DBST HiE L3 ~L4¢ /o 18kg /o
DBST 28 16 ~18 ¢ /of i1ke, od
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H1.3-10 DBSTHHOERE (DPWHEERE)

Bituminous
Sequence of Operations Materials Aggregate
: lit/m? ko/m?
First Loyéi‘ c
_Bituminous Materials - 1.58
- Application .
Aggregates Spreading 27.20
Grading B (10~5mm)
Second Layer ! o
Bituminous Materials 2.4
Aggregates Spreading 10.88
Grading B (5-2mm)
Totais . B
Bituminous Materials - 362
Cover Aggregate 23808
fggregate Specific Gravity . 2.65

FORERTERYT 2 b0 TERA |
P TRT 7V ERBAEY B L. —EORSORBEGMT S L —RBICT AT 7
MBI AR, 685 L 8 2 ni (0. 6505 1. 8nnf) RETH Bo |
CFRT 7 b DA, FHAMEE LA S BB ome 27— B BB & &
L Y H— ETL ORI IS RENTED LS A —HEDRRENE 5> TV B C &,

ST AT 7 N ONEER TS0, RO EREEIAERA LTV &,

KT EDNS T X7 7 v FHHOREIE &L, 3- LR To COT X7 7 RO R
SR L5 NE

CHE LY L BHIRN AL S BB EATHE &,

CHAE A= LR RIc LB AN ARG TS D L

P AR RPN RS B L.
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Aspholy e
Cements Liguid Asphnlls
Rapid Msdium Csulﬂ:‘vg Emulsitisd | Emulsified
o . urlng [~ Curin . e
Typas of Construction o] (RCY (el | tsc) . | {Anlonie) (Cotlonic }
a i d : .
%Q 1 lo ol - Or;ff‘,‘";fgggg'?g
o} oo ol o oloo & i nin
0 < ]
| | g |8 [elals|8lalelBla 8]l sl 2 l2!in 5|5 B 5813
Surtace Trealments With Cover x | % IxlIxixix X[¥|x Xix|xix x| X :
Aggragales - . .
T 1 i
Seal Coals .......covi it XX {XIXIX([XD XXX (X X1 X XIX1-XEX XX
Slarey Seal. ... ... iiiieay . : _ _XX X
FOQ 500000 v iinn e enanns X S
Tock Coat....... e veesen X - INES XX abibs
Prime ., ... ... ..., .. .... XiX XEXIX XX
Dust Loying ... .......... [x]x x| || X X

! 55 grodas can ba used when aand (s used for cover .
Woter diluted , '
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B LIS S 5B MR b O B,
- D UhR
FVEERIC L D RS ROTRIMET L dicigl 5,
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Aggregale kg m

Waterial Coarse Key Cover
| Lit/n GO—13mm) | (13— Smm) | (10— 3mm)
First Spreading_ 4.0 90
First Applicatoin
Second Spreading 3 13
Second Applicalion
Third Spreadjng 1. 4 11
Third Applicsliqn
Fuuith Spreading 8
Total 1.2 122
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Sieve Designation Percent Passing S{e\.re by Weighf
~ mm Typa D Type F
19 (3/4 Inch} 100 100
12.6 (172 Inch) 95-100 L .-
9.5 (3/8 Inch) 74-92 -
4.75 { No.4) 48-70 45-65
2.36 (No.8) : 33-53 33-53
1.18 {No. 16) 22-40 -
0.600 { No.30) 15~30 -
0.300 { No.50) 10-20 10-20
0075 (No.200} 4-9 3-8
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LAKE TAAL Te Liss gl
Te Bctuagan Ciry
PROVINCE OF CAVITE
' PROPOSED EXPERIMENTAL PAVEMENT CONSTRUCTION SECTIOHS
LEGEND : : SECT[TRAFFIC VOLUME{ SUBGRADE, TYPE OF
: ko, | . asoT” CONDITION, EXPERIMENTAL PAVEMENT
TRAFFIC YOLUME :AADT [ 238 . G008 GR SBST DBST 8MP
e - 400 2 144 POOR GR SHST DPBST aMp
200« 400 3 942 Gogo DAST aMP HaC([acm)HAC(Scm}
< 200 4 94z poaR DBST AMP HAC(4cm}MAC[Sem)
5 2174  go00 HAC ($em) PCC (18cm)

* A% QF JUNE 1988

REMARKS :

GR . GRAYEL SURFACING

83T SINGLE HEITUMINGUS SURFACE TREATMENT
UHST. DOUSLE BITUMINOUS SURFACE TREATHMENT
AMP ¢ BITUMNQUS PENETRATION MACADAN

HAS © HOT MiX ASPHALT CONCRETE

PCC [ PORTLAND CEMENT CONGRETE

B8, 1—1 AERESHEZIXREOME
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8.1.2 HREREBEFLOSAT
(1) S
GRS FVOBEICH T > T, OSSR ER L .

i) BhENDOHES 1 FCBOC, TEROISTIEBELR T - S IHENE L,

1) DPWE,/DLGOREHEI OB BRI L 1 BHEORINES. | -20.k 5 RS hTL
bo REMBEOTF ML COREL T .»5 ROMWEST L,

i) SREALAEE S EETEL TV B0, oA THEDINIERENETE 2 L,
B S 1 T DY~V ZMREOE TS, | -2 LT,

iv) TEODT, I_“C“i:JE’\“f:.J: DICSBSTEBMPIR T 4 DV EvicBWCTREAER LENTHILD
By, OBOEEED X0 GHHEER ke AEEE THE Y b,

v) PCCOBET BB NmEL L TH B, PCCORNEEEZ SN TS 15D HiEE O
HEHAET 2,

#8.1—2 DPWH,/DLGEHEEDIBSEGHREER

- AADT in Opening Year

Class of ' . - .
Roads Under 100 100-200 200400 400-2000 Over 2000
Primary GR DBST/ pBsT/ HAC PCC
Major Road _ - BMP BMP
Secondary DBST/ HAC HAC
Major Road GR GR BMP
_ AADT in Opening Year
Class of
Roads Under 200 200-400 Over 400
" Collector GR DBST/ HAC
Road - BMP
. Peeder | GR ' DBST/ HAC
Road BMP




HAC BCC

PAVEMENT
SERVICEABILITY

$88T OBST BMT

_____ N NN

Rehablilitation Leve!

{YEARS) . : {51 . {10}
TRAFFIC LOAD REPETITIONS —————

(ESAL) (105X 0.5) 1105 X1.0)

ESAL | Cumulative Equivaient 8.2 -ton SIngEe"‘Axle Loads

'S'er_vlcecubility of GR surfacing may be recovered by routine
maintenance operation (once a year or so), '

8. 1—2 {EAREERI-8IT B¢ — E RHEEQET

e ERAR N P OBRIC L D —~EBOE S £200m & U2,
i) XMES00mE FoiBs
OB T DX BOB RN ST X - TEDY | EENISEEAE SR,
AR OMIRE RO & 5 SO EE IO (. 00mORMIC BT LEEI50m
LB &5 nitn,
i) KEES200mLL LB _
i, BRORE, PEAIRIEE bR —ILX B4, BRI - THES T 5 & & (e
THb,
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F0O 5 ORISR S 17,

k7 vavl EE KK B
By ave RimE AL BEK FR
Ty vavy OB P B R
ey a4 HEE P OBIK RR
7 vavh KilE B K R

A OGS S 1 TOWMEL RS, | -0 T, L OSEBICLITICRT 7 1 7 OME4+

B L,
¥7%¥ar No.l AADT =170, Heavy Vehicle=14,"day
Subgrade condition=good
f— 4x 200™ = goom |
Hodels [ 6R sasT pesT | aMP
[ - Ty ~ )
Design Performance X = 2 - 5 years X =4 -8 years
Per iod (X} l _ i
Expected Performance Funct iopal Performance
Qutput of Period within § vears after construction

Fallew-up Survey

~ Forecast of Performance Period

7 g No.2 AADT=120, Heavy Vehicle=12, day

Subgrade condition = poor

HRETLRE sy SRS Ui



€2¥ay Nod  AADT=T80, Heavy Vehicle=50day

Subgrade condition = good

"A x 200%™ = 800m.

y 3
fodels DBST aMe (‘:Cc-ml) '.(%Cc‘n?)
_ " Svg— ] -
Design Performance X =4 -8years X =7-10vears
Period (X) l _ 1'
Expected o Performance funct ional Performance:
Qutput of Period vithin § years after construction

Foltowv-up Survey

forecast of Performance Period

7 as No.d AADT =780, Heavy Vehicle=350,"day
. Subgrade condition = poor

Sk E TR E T a3 EREE Ui,

73 No.b AADT =2,400, Heavy Vehicle =390, day
Sub grade condition = good

2% 200™: apo ™
2

Models AC-2 PCC
(5 em) {igcm)

h Sy
Destgn Performance X = 3 vears X = 8 vears
Pariod (X}
Expected Perfarmance Functional Performance
Gutput of Pariod yithin § vears after construgtion
Follov-up Survey

forecast of Performance Pericd



li&rﬂ HEASHE T F L OME

Road Traffic Subgrade' Pavement Surface No. of Length

Section Condition Condition . . _ - Type Models {m)

No. 1 Low - Good GR,SBST,DBST, BMP 4 800

No. 2 Low Poor GR,SBST,DBST, BMP 4 800

No. 3 Medium Good ' DBST,BMP,HAC (4 cm), 4 800
HAC (% om)

No. 4 = Medium Poor DBST,BMP,HAC (4 cm), 4 800
HAC (5 cm):

No. 5 High Good HAC (5 cm), 2 400

. PCC (15 cm)
TOTAL : 5 Road Sections 18 3600

8.1.3 . E#HE

FRGCERA B 2 FEAD ZGEMA A T SRR R OB B W TIT - 7o

(1) soEmEE
1 BRI |0 RS e B IR 4 e 3 FIRELAI L oo B L /2 I8RT I KD

EHDTHS,

B | TNT 3 oI REE~ I YRR GREBSHERE 1)
Bl 2 A UYRR~TITURY GRERSIEERA  2)
Bl 3 RUHNVEER~FRTNT ) A (FEBHIKE 3. 4)
wWis 4 TUHNEER~AI AT CGABREEEXE 5)

R EOFRERE RS, 1 UF T,

#0814 WFEHEOHR
(19894E11B T A~ 8 HORAEIC L D)

Survey EPC
Station Section Car/Jeep Van Jeepney Bus Truck Total

1 1 © 26 64 70 0 14 174
2 2 28 14 69 0 12 123
3 34 171 242 319 - 4- 48 784
4 5 784 606 622 118 274 2,404

Note : EPC Section = Experimental Pavement Construction Section

89
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SR & - DT CHIEIAE 2 FIICh 1 - CiF > 720 AR 2 LRI | &R

SRR O R © OMITIE R L S5 foo MIBAFTIIL 2 BMORE %R 15k

R,
#8.1—5 HEEFHALEHH
. Number of Vehicles Weighed
sSurvey EPC Direction :
Station  Section : Trucks Buses
1 1 & 2 1: To,Magallanes 5 -
2: To Jct. Alfonso 5 -
3 354 : To Jct. Mangahan 75 2
: 2: To Gen. Trias ' 86 2
4 ' 5 "1: To Jct. Mangahan = 151 24
2: To Carmona 122 25

Koy 7 &NZOBEMBERESMES 2 b ANERICRE Y 2EMARRIRBEIRAEL 2WE

5445 & AASHOBIR R I- & AW ERBE I L 0 BEE L.

L
2 (n
N i =1

VLF =

Xe)

VLT . didflis BIERE
n; o EES LT 0K
e DS VT 1 OB R

n o AR
N : KA Y

T AT 7 R E PCCHIZEC HMERBMBEFRRONBEEREAEL 1648, 1 -TIZFRd,

§—10



%8, 16 HEEBMBEHE (F 2T 7 N ML)

Trucks Bus
. Survey EPC Direc-— e - x
Station Section tion Number of Load Number of Load
: : Vehicles ‘Factor Vehicles Factor
1 1& 2 1 5 0.456 - -
: 2 5 0.551 - -
' ‘Average 0.503 - -
3 3 &4 1 1% 0.533 2 0.038
2 86 1.375 _ 2 . 0.038
: Average 0.9%2 Average 0.038
4 5 1 151 2.003 24 0.431
- 2 122 0.281 25 0.787
Average 1.233 Average 0.613

Note: Based on. theU(AASHTO'road Test)' axle.equivalency
factors for flexible pavements, pt = 2.0 and SN = 2.0.

%817 BEESREGH (PCCHE)

_ Trucks ' Bus
Survey EPC Direc- - _
Station Section tion Number of Load’ Number of Load
Vehicles Factor Vehicles Factor
4 5 R S . 151 0.225 24 0.407
2 122 0.339 25 0.706

Average 1.362 Average 0.559

Note: Based on the (AASHTO road Test) axle equivalency factors
for rigid pavements, pt = 2.0 and D = 7 in.

8.1.4 1Eﬁﬁﬂ§

() MR
BUORAMEXRIOWIG., i, WHONREREL . FROBEA L k.
HIBR WL : 1,000
K %R 1,000 OKT)

1 100 (2 )
B ComiEE RO 50
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§-2. 8- 3l ENERFS,

£8.1-8 LEHAERUENRROEIED

Survey/Test : ' - Items-

Road Condition 100 m internals:
' Cross section
Condition of carriage way

Field : : Shoulder, dlalnage
Survey ‘ - : -
Auger boring 100 m 1ntervals, 1.0 m depth.
_ and . observation of soil properties
Sampling water table

: : . Natural water content
Laboratory Tests . Sieve analysis :
. Consistency: LL, PL, PI
. Soaked CBR

HHER R KEOBBEIIULTHOL D D TH L,

a) €7 2y No.l

EBUEOASGRIENGARREHA] « TH 0. BERMMAN L,

b) ¥4 a» No.2
COXRG S PR E S AT OISO b 205 SR RFUBEIRETS 5.
WHEBOBEIIE SIS ATOED, —HOKBICE LB ENE iﬂC%@ Mo L
Wihbdbh b,

c) 7 ar Nod, d

P RIS A SRR OREET, KEHA CRERFELL TV 3ER b 5,
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a) MHBOEm | |
ﬁ%ﬁﬁmﬁmﬁémﬁﬂﬂm&wmﬁﬁﬂgwmhmﬁSmmMMﬁﬁ%utoa%ggg
8. 1-100WO TH 5, ‘ | B
®8.1-10 HEHRORBIAR

Test Items Materials
Surface Straight Asphalt
Course .Cut-back Asphalt

Emulsified Asphalt
: Portland Cement
Materials Gravel,. Sand

Standard Crushed Stone

Properties -
Base and  Combined Crushed Stone
Sub-base Crushed Stone :
Course river-run, sandy, gravel

Mixture

Design : Cement Concrete

b)) PR FER
1) LI B
k@%ﬁw@bn%ﬁ%ﬁ%%E%&U\TE%%K@@%%M@E&@%®%@%%@
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DPWH®DHHEA i LT,

) APL—FTR7 ww Mo b3y ZTFRZ 70 TAT 7V RELA
T R7 7V M ORE i Bureau of Research and Standard DR EF D %@m
AR A S A uﬁﬁ Lo HEEAL 0),,xt%ﬁ PR DPWHO RS (AASHTO
M20, AASHTO M82, AASHTO MI140) OBHERE: LT B, Fekily i ERES R A
HEEES - HEE U,

v *IZ)(‘/f‘

POCHIEER € A v ORSBEBATEEHS - U H L, RS RIIDPWHOF R
Eit LT B, |

oy

At

T AV 7V MREOHREAE
F.,amtf\é‘"ﬁjfﬁ%iﬁﬁ L

i) AASHOTOMZEIZE (1986)

- i) Road Note 29" ¥ttt (TRRL 1970)

i) Road Note 31 ﬁ&ﬁ?j‘oib\ﬁﬁ‘ﬂk‘" W HICBg AT A7 7 b i\*f’]ﬁé@‘"‘ TR
(TRRL 1977)
iv) 727 7N }‘%ﬁi{@uznﬁfﬁl-‘féﬁﬁ (OARRIER2 1988)

&% OB EEOMEA L FICHBA B,

. AASHTOMSEE 40

SRBLTEHIE (8.2 F VESAL 500081 b A7 27 7 a0y — M
T A7 7 FRMATEDR T A E F v — FEABAINTO A,
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ff/J v b GREEM

W 2 8 2bVESALOERHE

Mr : BROWERE (PSD

Pt : RELAHEY — E MRS |
APSL : I~ 1 2B 2 Ry — B RILSEAR D% (APSI=D,— P )

T b Ty b GRS

R T I

SEEME R OR L D7 51 A e
SN = ¥ (Dixai)
Di' : i HEOBORX
ai i BHOBOMEEERY
AASHTODRFTMIC & 33 h > FAREEIS. 1 90e 7

Terminal Servicgability Index
psi t

Design Subgrade Support Volue .
MR o CBR

Pavement- Layer Thickness
Design

Required Structural Number

SN Computation

Surface g x D,

Bose d, x D,

Design Trafflc Looding
Cumuiotive ESAL

Cumulative ESAL- SN Equation

Analysis of trafflc volume,
Comgputation of cumulative ESAL
{equivalent 8.2 ton single axle

load) during design period

Pavement Layer Coefficiant

a9y ,4,, 93

" where ;

From Layer Material Sirength

'Subbase ay x Da

SN = Zaj x D

SN=a,0; +a,0;+a;0;

dy,as,03 =layer coefficient
of surface, base
and subbgse course

- Dy 405,03 =actuai thickness of
surfgce, base and
“subbase course
{inch)

(8. 1—3 AASHTOMDIRETESE (1986) &3

it o) &’fft%ﬁ?%w 54 u"i‘%amﬁ
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- Road Note 31
ﬁﬁ%ﬁ&?bﬂBAL&mWﬂmﬁK%T%7x77w%iﬁmﬂt7177wbjy
7)) FMFREORIEIC DL TRRINT W A,
TEACRTHNESALICHT 4 HREIRBIN - 7 27 7 U b RBOEHEL. B I URAIESAL L
BKOCBRIUCH S 5 FREMITE b L0 55 v — MEASRES AT 5,

R BSALSOH LT
BRI LSD T 27 7 b kL

HEFBSALSOEL L

B Tt
5w§@7x77wr3y7UHb@ﬁ~ﬁ~v4%ﬁmmI
1. 0mBOWA LT A7 7 v b Fda IR Rk L

[T D34

e EOMEIC 5 DT AT 7 U k2 Y~

20 emEDET A T R T 7 b b R

- BARESE  TAT 7V MR
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ResiE H (o)

HOSSEE TA (om)

TA : RERKICIET 27 7 U 3 ¥ 7 U— FERH LS a oM
. LEREBEOTEREORES L, FREORIED bi s,
TA = (aix i)
ai 1 HAOEHOMLERN
T i EEOBOES

MEAT R 7 7 b2y ) — MiFOHB a,=1.0
CBR=80DWAL MO FEwsE a,=0.35

CBR=25D7 5w ¥ 45 HHOFEBIEE  a.=0.25
PLRAERIAED RSB, CBREE OIS AR I AT O B,

b) PCCHiFED R Hik
PCCEFEOZITIAAASHTOMMZT TR (1986) OEESZOFEARA[H L.

c) BHBEORE A
PR OB T I AASHTOS SR B (1986) O @EE KO & PR DRE
Fr— l‘é‘f{i}:ﬁ L7

Bl Lo B AT U #5 . AASHTOM S Eat a0l (1986) %?#Fﬂ?’é &l
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(2) BSOS
a) Rat4d: _
PIFlcsi A8 4 O DWTHE Ui,
3
RIS S MENELNSRIORIREEIA UG,

#8.1-11 TERMH

- Truck Bus Traffic
. : : Growth
Section - Number of Load  HNumber of Load Rate

Vehicles* Factor Vehiclesg* Factor = p.a.

No. 1, No. 2 7 ©0.503 - - 3.0%
No. - 3, No. 4 24 o 0.922 2 0.038 3.0%
-No. 5 : 137 1.233 59 0.613 5.0%
No. 5 137 1.362%% 58 0.559** 5,0%
*  EWEEREHR (7A7 70 M)
ok HEEERIER (PCCHIED)
i B RO MR TS B,
- R AR
B 1 TV THES. |- 12K SN B RERMY — ERAMREREPL=1 5B L UPt=
2. 0% A & TOEMAE B MER S L
#8.1-12 BAHAEHR
Terminal Design
Section Traffic Pavement Serviceability Performance
- Condition Model Index pt Period
No. 1 Low GR *RD=2.5 in 5 years
through and SBST 1.5 2 years
No. 4 Medium DBST 1.5 4 - 5 years
BMP 1.5 7 - 8 years
AC (4 cm) 2.0 7 - B years
“AC (5 cm) 2.0 9 ~10 years
No. 5 Heavy AC (5 cm) : 2.0 3 years
- PCC (18 cm) 2.0 8 years

* RD : Allowable Ruting Depth

§-21



PRESSERDAC (5on) AR EPCC (18n) MEITH S B AL MpEOSAEZE LIRS 5
FMTTNTELL S, THEBOBVEY Vv a V5 THLIEA L &L

'H%ESm@Ao(m:aMKmsﬁ\mmopmj@wﬂnNUiaﬁéﬁﬁﬁmmﬁébto
| BN CBRAK '
BRFMH O ML & SR OREED 5 FROCBRIEATA L 72

%*8.1-13 WECBRIE

" Section - Pavement Design Section Pavement = Design
' ' Model | CBR L . Model CBR
No. 1 No. 1 GR - 4% No. 2 ©No.5.CR. 3%

No. 2 SBST 4 % . No. 6 SBST 3%
No. 3 DBST 4 3% No., 7 DBST 3%
No. 4 BMP 4 % No. 8 BMP 3%
No. 3 No. 9 DBST 3% No. 4 No. 13 DBST 8 %
No. 10 BMP 3% No. 14 BMP 5%
No. 11 AC (4cm) 8 % No. 15 AC (4cm) 3 %
No. 12 AC (5cm) 8 % No. 16 AC (5cm) 3 %
No. 5 Ne. 17 AC (5cm) 5%
No. 18 PCC{18cm) 5 %

ABHEE LY g Y OBEOEFTCBREIIENEONEBERR -6 R L
R HETE RSN O IC S B I O MR Mr (psi) 13Mr=1500 % CBROAIHK
%ﬁil " —C:;d)ﬁ L 124

M
AEFTOE Y RBERBNAT UL, TR R OUBARFIS LS IERE < TRH
SNEKITHD, | | |
SAEREELE LT RN TR M PP S LIRS KO & DRI § 5 &
@\ﬁﬁjzbﬁﬁﬁﬁmﬁ&ﬁﬁﬁfﬁﬁéﬁﬁ%Iﬁ@ﬁ%@ﬁﬁﬁﬁ%kiﬁ%%ﬁ
B RERD A & 0 RS I 5 B B 5 LD IRBEI B & ORI R A R 33 - &
THBH T EEFELT, WHTEMEOWH FRBROMC R -1,



B TTNTOMEND. THBIBN C OB & A0 FRBBHHE RN T A b
n7;5$¢auw~»7a5yz@@wﬁénto

AT

o B AIEREHC AASHTORT TR (19864 WAIEMIBBIRI (a i) FIELTY
Bo allGHRT A MENTRE RIS 5OIH 0 5N 5o

SN=a, D+ azDemet+aaDams

a,= | BEOROMNEFREE

D= i FHOBOKS Gn)

m, = | % H O OHARL
AASHTODIZHEHITGHE RS, | — IR T,

#8114 RERERRERY

(AASHTORETENR)
Materials - Material Strength Laver Coefficient, 2
Surface; Elastic Modulus {pso) a,
Deruse Graded 400, 000 g 42
hsphalt Comerete 3150, 000 0. 3%
300, 400 0. 38

Base; CBR ' a2
Granular 100 RV
Aggregates gt 6. 135

60 0.12
Subfase; CHR F
Granular LI 0. 119
Apgregates : A 0. 18

20 0. 045

IR O BRI, MR & 8 [~ HOMBFRARBICLET0T, &
8. 1~ 151 & 112 B SITH RS S L7,



28,115  EEFHC A L oS

: Construction :
Pavenent Material ~ Conditions Layer
' and Method Lo ,

Surface Hot mix AC Marshall stability: 0.39

1600 1b. or more
BMP | : 0.25
DBST . 0.25
SBST : 0.25
Base Crushed stone CBR value: 0.135
' 80 %
Subbase Granular aggregates CBR value: 0.10

25 %

Note: Layer coefficients for SBST/DBST/BMP surface
courses, Al = 0.20 - 0.30 were assumed and al =
0.25 were adopted. _ '

IS
PO HBEREDY AR M =09, 227 Y — MEEOHKIEHC =0, IR S Nz,

WA LAFL LS

AASHTODBE AR AN B RARS & 7 1.
Z e MHEE
So: TR CHAMRET N 2 Eem e

M TREERNE LN E LT Ze= 0 EH XA TS,
b)) RERSEE T A O4IERR

IBORRERLE € T VORI KRS, 1 — 16107 Rt EORMIA MR 28— 612 1H L
2o B8 1 —dilt 7 ¥ 2 VHIO BTG I 350 5 MR R,



UDT}ONIISU0) juswsARd [Riuswiradxyg Odd
*eed qUl0I9d £ 1938Y YIAOID DIIIRJL

¥ 17 g1 g o)} §22°¢C w01 X 0478 6 0°¢ o> ¢ DY 91 "ON
(44 £e g1 ¥ o) 4 A S A »01 X 6879 L Qg we F DY 61 TON 2670 8E£C°0
9L a1 81 g . 4nd A Z A WA % 18°9 L ore dHd ¥1 "ON 30308 PEOT TDIUSA

G862 £1 St g1 lsda 9zg°1 »01 X 23V g 08 IS8T €1 "ON ¥z z ¥ "ON
g2 g 71 S ol Fas- 1l »0T X 0676 01 Q'8 w2 § JV I CON
¥e 8 z1 -4 ov gLyl «0T X 1€°L 8 0°8 s ¥ J¥ 11 "ON 226°0 8E0°0
a¥ 9z g1 ) dnd 1e1°¢ SO0 % 0074 L 0'¢e dWd 0T "ON Jojoed peoT 2[2TUIA

5*s¥ 0154 g1 g1 1sud 826°T = L0l X ¥L°¢ F 0°E ISad 6 TON ve A £ "ON
o]°4 0t g1 < dWd Fos-I s0L X 80°1 8 0°g dHd 8 “ON

g 0L ¥I 8T STt 1SEd 1gg°1 e0T X 66°F 14 L Iegd 4 "ON £08°0 -

¢ L [ ¢ g0 ISdS. Zel'l 0T X 872 Z 0°E 1sgs 9 "ON 1010 PEOT 9[DEUap
£Z 8 - ST ta - =01 X €879 8 0t o g "ON 9 - Z TOoN
ge g §T g did L3271 e0t X 8071 8 oy “dWg ¥ CON

8762 L+ gl ST ls€gd PRI T g0l X TL4°F 4 0'F IS8T £ "ON £08°0 -

G E2 8 St §°Q 154S a0 I =0T ¥ §8§°¢ 4 Q% Isds ¢ "CN J0108d DPROT 9[dlyas :
02 g - gT o - 07 ¥ Z28°¢ g 0% > 1 °"ON L e T.°ON
[irts) ] Eib} we wy . v uor3dslip-Leg

NS Tvsd Jeax % 440 adL] Hond], sag TON 23§

{10 sseqqng aseg 90BIING ugrsa( ugrsag poiaad apel2qns jusuRAed 43

ursag uFrsag ‘ON [9POW SUM[OA 21FFwt] ufrsag

EHEBOVLEBEEE  (1)l-1 9

. .

§—25



*U0I30as PROJ STUY FO JIIFel) £aBSY FUTjR[NUNRSIE PIIRIS[3D0® AQ
juswaned ond vcm o< ad&y 21jIvJi-@nTpaw Jo adupwloyssd £} TI1IQRSOTALAS IO juUsUItadx® oy} JOF %
*e+d jusolad §  i93BY YimOdD DUFFVJL

0z

z9g" 1 6580
(ruswaard PIFLY J07)
103084 peoT T2y

-4 - 81 20d - g0T % 99°4 %8 0°¢ we 8T 224 8T “ON FAS © 6% g "ON
geg 1 £18°0
(juaaaaed 219IxXalyg J0X)
IG}o8d PROT STOTUDA
i3 6l g1 § oV g91°¢ 01 X £¢8°¢ %£ 0°g  we 2OV LT "ON LET 8¢ ¢ "ON
WD wy o wo . UQ 130311 p-4Aeg
NS Tv¥sE JBaL % HE0 ad4L HoRJAL sng "ON TOs3S
1eyar aseqang aseq IgRiIng ggiseg ug152( . potasy Sp2IIQNS JuPIARS add
ugFsa(q ugisag TON T9PONW SER]OA DIFFRIL UFIS3Q

 WBIEER QO L TR (2911 8

826



10 60 W
[ $HZULEER SROULOER

CRARILGEWAY

‘ .30 1 39 . .
TEM 1OAE3) SHOULDER EM2ANKMENT
: SELECYED BORROW

1PEM 104 E3ISHOULEER LNMERNSMENT
SELECTED BORROA

iSem ITEM 200 AGGREGRTE SURFAIE COUAST

Sem (TEN 200 ASSmECATE SUSRASE COURIE
ITEM :£3 (1] SUBSRADE PREPARATION

COMPACTED FlLy

- MODEL No. | GRAVEL
STA. O + 600 ~ STA. 0 + 800

CARRIAGEWRT

0
10
2

].

TTEM 104 {3FSHOULDER EMBANKMERT 4 . i
SELETTYED BORROW ! 1VEM 19 l“g:fg‘c‘?g?} ggg;g;v[nl’

Nt 0.5em ITEM 304 SINGLE BITUMINOUS SURFACE TREATMENT
Nt YEW 301 BIFUMROUS PRIYE COAT COMPACTED FiLL
E5 em ITER 202 CRUSHED AGGREGATE BASE COURSE
8 ¢m (TEM 200 AGGAFGATE SUBBASE COURSE
ITEN 103 (1] SUDGRADE PREPARATION

MODEL No. 2 SINGLE BITUMINOUS SURFACE TREATMENT
' STA. O + 400 - STA. 0 + 600

B8, 1—-4(1) HEHR (B2 P32 1)



CANRLASE AT

o

ITEM 304 () IIMADER EAANKHENT

ITEM 10413 ) SHOULDTA EMBANKAMERT
SELECTED BORROW ’ *

ELELTED BOAROW

ITEN 203 BITUSINGUS SEAL COAT
S LScw ITEM 304 DOVBLE BTUMINGUY SVAFACE TREATMENT COMPACTED FiLL,
e IVER 301 BITUMINOUS PRIUT COMT
19em ITEN 202 CRUSHED AOQREOATE BASE COURSE
Fem [TEM P00 AQOREGATE BUBBAZE CORRIE
1TEM 103 (1) 3UBGAADE PRIPARATION

MODEL No, 3 DOUBLE BITUMINOUS SURFACE TREATMENT
STA. 0+ 200 - STA, 04400

' 10
IR DER

ITEM K04 {3)SHOULDIA EMBAKXMENT

TTEM K04 {3} SHOULOER EMBARKMEHT
SELECTED BORKOW® :

SELECTED ROARQW

e ——

Lem ITEM 30% BITUMIKOUS PEHETRATION MACACAN PRYEMENT
ITEN 301 BITUMINOUS PRIME COAT .

{Sem ITER 202 CRUAHED ADGREOATZ BASE COURSE

Sen ITEM 200 AQDAEGATE SUBBASE COURSE
ITEN 105 [11SUBORADE PRIFARATION

COMPACTED FILL

MODEL. No. 4 BITUMINOUS PENETRATION MACADAM
STA. O+ 000 - STA, 04200

B8, 1—4(2) ZEWE (Bovav 1)



TEM L4 {3) !HMQ[I EMBANXUEINT | ]
SILESTED BCARO®

1.0 80 R K]
SHOULTER l B
CANRIAQEWAY
| .
i MTEL 04 {3) IROULDER EMBANXUERT
SELECTED BORRDW
25% T
3% A%
—_——
1 -
-
-~ s
Mt 18 te ITEM 300 AGGRECATE SURFACE COURSE hatp g
2 e 11EM 200 AGGREGATE SUBBAIL COURSE

TTEN 108 11] SYBGAART PREIPARATION COMPALTEO FILL

MODEL No, 5 GRAVEL
STA., 0.4 600 ~ STA, 0 4800

Lo G}U 1.0
EATANDER nl SHOULDER
ARRIAGDRAY
.20 36
ITEM 104 (3] SHOULDER ENBANKMENT TEEM HALIMSHAUNLDIR TURANYMENT
SELECTED SDRROW 1 .

AELECILD an&ane

et OS5¢m iTEM 304 $I3SLE EITUUIROUS SURFACE TREATMEINT

EYEN BOM BITUMHOUS PIINE COAT . r
)5 4 TEW Z0Z CAUSHED AGOREGATE Ba3f COUASE COMFACTED FAL
12 5o ITIW 00 ADIREGATE SUBSASE COURSE

wanneee] ITER 105 (1] sUpgui0t PRIMKATION

MODEL No. 6 SINGLE BITUMINOUS SURFACE TREATMENT

STA. O+ 400 - 5TA 0 +600

8.1—4(3) 1ZEWE (B2 >¥av 2)



CARKIACEWAY

ITLM 104 (3}IHOULEER ERBANKMENT ' ' el IOH!I SHOULDER EMBAHKMERT
SELECTED BORROW . . SELECTEIO BORROW

Fxay
N

TSR

. ’ . L
L-—---l 1TER 303 BITUMIKOUS SE&L COAT
1% e 1TEM 304 DOUBLE BITUMINDUS SURFACE TREATMEKT

IEW 20F BITUMINOUS PRIME £oaY COMPACTED FILL
e« 13t ITEM 202 CRUIHED AGOREQAYE BANE COQURAL
- \igm (TEM 100 ASQREGATE SUBBAJE COURSE
ITER 03 11) 3UAORADE FREPARATICH

MODEL Mo. 7 DOUBLE BITUMINOUS SURFACE TREATMENT
STA. © + 200 - STA. 0+400

|

5O

CARRACEWAY,

LTEM IDALE FEHOULDER ERARsKULHT i
SELECTED HORROW TTEM 104{ %) SHOULDER EMBAHKMENT

SELECYED FDAROW

-
- -

Sgn ITEH 305, BITUMNOUS PEHETRATION MATADAM PAVEMEINT
ITEM 30T BITUMINOUS FRIME COAY

J3om PYEM 202 CRUSHID AGUREOAYE BAYE COURAL

Orm {TEN 200 ADGREOATE BUBBASE COURSE

—————l ITEM 10% §1] SUBDALDE PREPANATION

COMPACTED FiA,

MODEL No. 8 BITUMINOUS PENETRATION MACADAM
STA. 0 $ 000 ~ STA, 0 +200

B8, 1 —4(4) ZH¥Ew®E (o vsv 2)

830



1% 4 1.8
SHOLLEYR St R
CARRIAGTWAY
a. 0
JTEW WS F DU DER T A T LT([,,L“?I SHOULDER
o X A%
r TR N VAR J"lf-b‘*“--h"&‘.%‘?—.‘?aia‘ Y
214 .
srthi, PSS ks ) \
JP— " - o a RO T 0 93 -
“\._/’ k. PN

L—l ITH 303 BITUMNCUS SEAL COAT

vreured 136 TTEM 304 DOUBLE OITUMINGUS SUAFACE TREATNENT

. ITEN 501 BITUMNOE PR COAT -
Nt Vtm FEM 207 CRUSKED MMAESATE BASE COURSE
T0ca TRM 200 AGGAEGATE SMBALE LOURSE

1TEN 103 (1) SUBGRADE FREFARATION

MODEL MNo. © DOUBLE BITUMINCUS SURFACE TREATMENT
STA. 0 +000 ~STA. 0+200

1
P
1.3 a.2 1.3
SHELDER ‘Saxe e
CAMLTENEY
-}
[, T 106 [+
RLIRAP RS
2% T o3 % ]
R T S e T
T T ) Lt 3 O <i, ~
ECL o P An Aty T in i s z“dﬂv'ﬁ%"'% ..
e =™

E
E
s

MODEL. Nov JO- BITUMINOUS PENETRATION MACADAM
STA. 0+ 200 -~ STA, 04400

8. 1—4(5) BEHE (03> 3)



~a

SHORTER

‘CARFAZE WAY

M ITEN 108 BHOMLLER RESRAFING

TEM 104 (8] BHOULDER EMSANKMENT
‘) 3%

EL
R b - o
P

0 BTVMIUS COHCAETE SURFACE TOURSE , KOT-LAID
MM 301 DITURIKUS FRIME COAT .
202" CAUSHED AQGREGATE BASE COURSE
200 AGHREUATE SUBRASE COURSE
Mot WEM 103 (1) SUBGRADE PREPARATION

MODEL No. !l ASPHALT CONCRETE ( 4em)
STA, D4 400 - STA.0+600

1 X] ) 50 Ls

E
:

ITEM 04 [3]SHOADER EUNAHXWINT STEM 193 BHMOULDZIR REIHAPING

~ e ———

Memd 8 em ITEM 310 BTUMNOUS CONCRETE SURFACE COURSE  KDT-L AT
D MEH 301 BITMPANOUS PRIME COAT

12 em (TEM 202 CAUSHED RGGREGATE BASE CoursE

—d & tm [TEN 00 AGJREGATE SUBDASE COMRSE

FEY 163 {1] SUNGRADE FREFARATION

MODEL No. 12 ASPHALT CONCRETE ( S5com)
STA. 0+ 600 - STA.04 500 '

8. 1—4(6) {%#Ewm (B2v3 > 3)



1.8 5.0 Le
SHOULGER ; I FHOULDIR
CARRIAGEWAY )
0. .30
. 1 i

. ITE® 104 15} SROULDER

e ‘?“?u m:wea 1 C EMBANRMERT
= 2 3%

[T apalipardra i g
TR IR PR R)

PP 7 )
L—f—--l ITEH . 303 BITUMINOUS SEAL COAY

New o 1% om ITEM 304 DOUBLE DITUMINOUS SURFACE YREATMENT
N ITER 30! BITUMINOUS PRIME COAT
\_———---—! 18 & ITEM 202 CRUSHED AGSREGATE BASE COURSE ’ N
13 em [TEM 200 AGGREJATE SUBBASE COURSE

JITEM 105 (1) SUSGRADE PREPARAYION

MODEL No.13 DOUBLE BlTUMINOU_S SURFACE TREATMENT
' "STA. 0+ Q00 - STA.0+200

1TEM I04 (2] SHOULDER
EMBAN

ITEM KB SHOULDER
MMENT . RESHAPIN

Mmoot Sem ITEM 305 BITUMINOUS PENETRATION MACADAR PAYEMENT
ITEH 301 BITURIHOVI PRINE CDAY
M———d 18cm- ITESL 202 CRUEHID ACGREGATE BASE COURSE
I6esm ITEM 200 AGGATOATE SUBBASE COURSE
fTER 103 (1} SUBGRADE PREPMRATION

MODEL No. 4. BITUMINOUS PENETRATION MACADAM
STA. 04 200 - 8TA.0+400

B8, 1 —4(T) IEnEWE (B2 Y3y 4)



j

18 . . N 80 L3
KHGuDTA : i BHOULDER
CARRIADEWAY
ITER 104 {3) SHOULOER | : TER 10413} SHOWDER
EMBANGHERT - EMBAHKMENT

b 3 > 3 3 40 S
W . B '.“_"'--.___,

k-‘-‘—-‘ Lem I‘E“ Yo IITU‘””OU! CORCAETE SURFACE COURIE MDT- LAlD
ITEM 31 HITUMINDUS PRIME COAT
k——-—-----l

15cm ITEM 202 CRUSHED ADGREGATE GASE COURSE
23em ITEM 200 AQOAEGATE SUBBASE COURIK
ITEM 108 [1) SUBGRADE PREFARATION

MODEL No. IS ASPHALT CONCRETE { 4cm )
- STA. 0$400 -STA.0+ 600

] e gy

53 . 8.0 L2
SHOULDER j SHOULDER
CARRILO EWAY
930 -
1TER 104 151 sHOUL BER ] ITEM S0% SHOWLDER
HKMENT ‘ ) RESHAPING
2% i 1 2N
R R RTETTE (;—gff "'H.\\
g‘ ',‘Wz fs .,c:_.k ¥ “-.‘_
by
™
_’&ﬂ"’ .--"‘ -
-

1TEM 310 BITUMIHOUS CEHCAETE IURFACE COUASE,HOT-LAD
tYEM 301 BITUMINOUS PAINE COAT

FTEM 202 CRUSHED AGOREGATE BASE COURSE

ITEX 200 AQOAEQATE 3UABASE COURSE

ITEM 100 {1} SUBGRADE PREPARATION

MODEL No, 16 ASPHALT CONCRETE ( 5c¢m )
STA,. O+ 600 -STA.O+800

[B48.1—4(8) 1BHEWRE (BY 3> 4)



.30 ) a0 1.3

l!,

CARRIAGEWAY

ITEM 134 [ ) SAQULOER EMBANNMENT -

R 10443 ) InaDER EMBANKN

S—ed  Jea fTEM 3G BITUNIKGUS CONCATYE SUAFACE COURIE NOT-LAID
ITEW 3 DiTULINOUY PRINE - COAY
Mt ium ITEM 202 CAVSKED ACCREQATE BAIT COGARE
13 ITEN 200 AGORECATC JURDAML. SOLAE
ATEM 163 (1) SydsraDE PREPARATION

MODEL No.I7 ASPHALT CONCRETE
STA, O+ 200 - STA. 0 +400

4

]
2.50 6 2,40

| CARRIAGE WAY

.30

ITEN 1G4’ {5 ] SHOWLBER :Henmumn]

-

1%

_".{LL&‘A:-’ A IR T iy
I8¢ IREM SIF POATLARM CEEMT CONCATTE PAVENENT
o] 2Gem WWEM 200+ AGCREGATE SUBRAIE COVASE
ITEM 163 [1] SUBGRADE BAEPARATION

MODEL No. 18 PORTLAND CEMENT CONCRETE
STA. 0+ 000 - STA. 0+ 200

B8, 1 —49) #EEfE (53 5)
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&8 W

Section

Barth Work and
Subgrade Prepavation

Base Subbase
and GR Surface

_ Asphaltid Surface and
Cement Coricrete Surface

. Wheel Loader

2 . Road Grader

Backhoe Crawler

. Road Grader
. Vibratory Rollex/
Three Steel Wheel

{SBST, DBST®, BMP)
. ‘Asphalt Distributor,
Chip Spreader -

. Pneumatic Pired Roller,

Tandem Rollexr

No.

3 Same as Above

Same as Above

(DBST, BMP, AC)'

. Asphalt Dlstrlbutor,

Chip Spreader .
Pneumatic Tired Roller,

5 gama as Above

Same as Above

.Tandem Roller

(AC)

Asphalt Dlstrlbutor,
AEsphalt Finisher
Pneumatic Tired Ro]ler,
Tandem Roller

{FCC) '

Concrete Mizer
Concrete Finlsher,
Vibratoy

(6) LB TR

HEMEORMAE WLDPWH@%?/?-AH%t%%%ﬁ%#&ﬂ%&vk\F%K%
4k TSR & - o

Administrative
Steff

Team Leader DPWH
(JICA Study Team ) Region IV-A
Pavement Expéfi
{JICA Study Teom)
Sections '1,2,3 & 4 Section b5
2 - Pavement Engineer Region 1V~ A
3 - Materials Engineer ‘OFFICE Staff

"2 - Construction Engineer
{ &4} from DPWH Counterport Team )
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%@J VY %’éﬁ
M TS

JICA

Fischer Enginecring and

Maintenance Co,, Inc, (FEMCO)

6, 551, 005. 38X

JICATHE T — A, DPWHA D 7 —s3—}

DPWH

Atari Constructtion and

Developmemnt Corporation

1, 355, 750, 473/
DPWH Region IV-A (JICA & F— A5G
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Month Rainfall Unworkable , Remarks

{mm) days %

May 180 .13 42

Typhoon Aking  June 13-15
June 436 20 63  Typhoon Bising June 18-23
' Typhoon Claring June 24-25

July 379 16 52 Typhoon Deling July 6-15
Typhoon Emang July 28

Typhoon Gading Aug; 15—20
August 632 18 58 Typhoon Heling Aug. 28
Typhoon Iling Aug. . 28

September 314 16 53 Typhoon Loleng Sept. 6~ 7
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#8.2-2(A) ﬁ%ﬁﬂmﬂm%&MA¥%:ltbpay1~4

Material

Material Sources / Suppliers

Subbase Course

Base Course

Cover Aggregate for
Type 2 Seal Coat

Aggregate for Bituminous
Surface Treatment

and Bituminous
Fenetration Macadam

Aggregate for Asphalt
Concrete

Bituminous Materials
for Prime Coat, Seal
Coat, Surface Treatment
for SBST, DBST & BMP

Bituminous Materials
for Asphalt Concrete

Aqggregate Surface Course

River-run
Sandy Gravel

River-run
Sandy Gravel

Crushed Stone
Manufactured Sand
Crushed Stone 3/8"
Crushed Stone 3/4"
Crushed Stone 1-1/2"
Crushed Sand

3/4"
3/8"

Crushed
Crushed
Crushed
Natural

Stone
Stone
Sand
Sand

Catibnic Emuisified
Asphalt (CSS5-1h}

Asphalt Cement 608/70

Crushed Stone

Mabate Quarry, Maragondon,
Cavite (Section No.. 1 & No. 2)

Mamba Quarry, Maragondon
Cavite {Section No. 3 & No. 4)

Unirecck Quarry, Antipolo, Rizal

" Concrete Aggregate'C0rp.

Angono, Rizal :

Concrete Aggregate Crop.
Angono, Rizal '

Golden Hills, Taytay, Rizal
Golden Hills, Taytay, Rizal
Golden Hills, Taytay, Rizal
Bulacan o

Rigid Sales Corporation

Petron Phil Corporation

Unirock Quarry, Antipol, Rizal

%8.2-2(B) WBEAEOEIG S MALE ;

| £9¥ 3205

Material

Material Sources / Suppliers

‘subbase Course

Base Course

Bituminous Material
for Prime Coat

Bituminal Material
Asphalt Cement

Aggregate for Asphalt
Concrete

Portland Cement

Aggregate for
Portland Cement
Concrete

Blended
Crushed. Stone
Natural Sand
Soil Binder

Crushed Stone

Emulsified
Asphalt §5-1

Asphalt Cement
Pen. 60/60

Crushed Stone 3/4"
Crushed Stone 3/8"
Sand

Mineral Filler

Type 1

Crushed Aggregate
Fine Aggregate

Angeno Rizal

Trece Martres City, Cavite
Cegeo, Antipele, Rizal
Antipolo, Rizal -

Petron Phil Corporation
Petron Phil Corporation

Marocco, Antipolo, Rizal
Marocco, Antipolo, Rizal
Montelban, Rizal
Guanzon, Quzon

Iiand Cement, Antipolo, Rizal

Marocco, Antipolo,'Rizal
Porac, Pampanga




*8.2—3(A) METHIHERHINETERE: 11~

Sectioné No, 1 & 2/8ections No. 3 & 4

Activity
Name of Equipment Type
Excavation 1 - Bulldozer Caterpillar D60A
"1 Wheel Loader Caterpillar Payloader
1 Motor Grader Mitsubishi LG 2H
3 Dump Trucks
Subgrader Motor Grader Mitsubishi LG 2H

-

Roller
Water Truck

Kawasaki, 12 tons

Subbase Course

=

Motor Grader
Roller
Water Truck

Mitsubishi LG 2H
Kawasaki, 20 tons

Base Course

e

Motor  Grader

‘Vibratory Roller

Water Truck

Mitsubishi LG QH
Kawasaki, 20 tons

Prime Coat

[

Asphalt Distributor

Hanta (6,000 ltr. capa.)

Bituminous

. Macadam and-
Surface
Treatment

[

Aggregate Spreader
Asphalt Distributor
Pneumatic. Roller
Vibratory Roller
Light Cargo Truck

Tail-Gate Type

Hanta (6,000 ltr. capa.)

Watanabe, 15 tons
Ingersoll-Rand, 12 tons
Isuzu, ELF

Asphalt Concrete

" Surface Course

e

Asphalt Mixing Plant
Asphalt Paver
Prneumatic Roller
Tandem Roller

Dump Trucks

Nigata, 3,000 kg/batch
Barber Greene
Watanabe, 15 tons
Watanabe, 8 tons




%5.2-3(B)  METHIERSNICEERI: | L2505

Section No. §
Activity - -
' " Name of Egquipment . Type
Excavation 1 - Bulldozer Caterpillar D7
: 1 Motor Grader Mitsubishi LG 2H
1 - Wheel Loader Caterpillar
Motor Grader Mitsubishi LG 2H

Subgrader

S e

Road Roller
Water Truck

Kawasaki, 12 tons
Isuzu

Subbase Course

[y

Motor Grader
Road Roller

Mitsubishi LG 2H
Watanabe, 15 tons

Rase (Course

[

Motor Graderx
Vibratory Roller
Water Truck

Mitsubishi 1G 3

‘Ingersoll-Rand 12 tons

Isuzu

Prime Coat

™

Asphalt’ Distributor

Water Tank Type

Asphalt Concrete
Surface Course

b bt

Asphalt Mixing Plant
Agphalt Paver
Pneumatic Roller
Tandem Roller

Barber Greene,2ton/Batch
Nigata, NF 220

Asahi, 15 tons

Watanabe, 15 tons

Portland Cement
Concrete ‘
Surface Course

D =

Ll o

Concrete Batching Plant
Truck Mixer

Water Truck
Concrete Vibrator

Concrete Cutter

 5-Isuzu, 2-Hino

3-Fuso
5.5 cu.m, capa.
Isuzu
24 Vibrate head

'3 HP

Kawasaki KF 100D
10 HP
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8.2.6

{n

(2)

(3)
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Y LN

FERO=IBRT 27 7 b REDRERS O, LB, TR b X OEE
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D5 HEED WL bOBERE N |
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Nize

TR
TREREM S URAR RIS o BUGIER I N, E%E%Eﬁf 150mnEl T & & —BTHEL
L 150mmPl Lo & I —BOE XA 50me% A L ORI A Ot LisE LT bid /e,
é??kff&?ﬁ%%@‘ B 1 EK LA BT, ISR > TR . SEDRTE. BEE
BERBAEES i,

R LEHHOREBETO L B (HREERKICES LTV 5,

tyast, 2 AR . v A FEREBAYF T YR

E B R SRk
R 50um 50mn
WA RS 29 <35
WL 5 <12
KRCBR (BAREE)  50% >259

tyv a3 4 UEATH : w8 MRS EF 0 E LR

m/oH : FE R (AR
AREE 50mm 50mm
PR NP <3b
AEiER NP <12
HZCBR (RAFCRFEE)  53% >25%



@ LR

(5)
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FEBERANGRY VAT E Y A0 5 2 BREESN WS N, HREFIEDR S,
2 X B LI ORGSR 1T B 3 OGRS AT 1
R SNEHHORBEEMTO I CTh 0. HEERIEEA LT,

H H AR haEs
BRI 3.5m  37.5m
TR 23 <35
SR i <12
RECBR 117% >80%
(AR

BLXE
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#z8.2—4 TR 7N MHHBLUBHOMAHE (DBST)

Aggregates
Bituminous s
Binder lst Layer 2nd Layer | Cover lLayer
' 20-10 mm . | 10-5 mm Sand
lit/m2 kg /m2
First Layer .
Spray Binder 1.4
Spread Aggregate 22
Second Layer
Spray Binder 1.2
Spread Aggregate 12
Seal Coat Layer
Spray Binder 1.5 _
Spread Aggregate 6
Total 4.1 ‘40
Remarks : These gquantities don’t include handling loss.
&8.2-5 7277 MHE LUBHOMER (BMP— 5 cn/®)
Aggregates
Bituminous - .
Binder Base Key Choker Cover
40-20mm 20-10mm 10-5mm Sand
lit/m2 " kg/m2
First Layer
Spread Aggregate 80
Spray Binder 2.7
Second Layer
Spread Aggregate 13
Spray Binder 1.8
Third Layer
Spread Aggregate 11
Spray Binder 1.5
Fourth Layer
Spread Aggregate 6
Total 6.0 110
Remarks : These quantities don’t include handling loss.




Lime

Spraying Rate

3.0

2.5

™
<
4
/

Aspholi Distributors Running Spesad
and Sproying Rate Relotionship

( Hanta, tank copocity 6,000 I.)
L
S " WxR

where ;
S — Running Speed, m/min.
L — Pump Qutput, {/min
=330 //min.
W — Spraying width, m
=30 m,
R — Spraying Rote , £/m?

| .5
1.0 AN
0.5 L 1 1 ] 1 1 1 I Lo B ]
50 160 I50 200
Running Speed m/min.
B8.2—1 ZFAZ 7 FF4RPUE2—5—OBEEE LN VY —-OHAHE
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8.3

8.3. 1

8.3.2

8.3.3

8.3.4
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#6.3-1 WERHCUBLET -4

Pavement Trpe L

; Dats obtained by

AC Burface PCC Oravel Follow-up Burvey
Treatnent ' o

DESIGH VARIABLES

Time Constraints

Performance Period 0 O O 0 .
Analysis Period - 0] O o 0O . -
Traffic O O Q 0 ®
Reliability O O o - L —
Environmental - Impact
Roadbed Swelling A A H - —
PERFORMANCE ‘CRITERIA
Serviceability o) O 0 © e
Allowable Rutting —_ _ — ®
Aggregate Loss -— — — 0 ¢
KATERIAL PROPERTIES STRUCTURAL DESIGN
Effective Roadbed Soil Resilient Hodulus O o) ~— 0 - —
Effective Modulus & Subgrade Reaction —— — o - -
Pavemeiit Layer Materials Characteristies’ A A O O —
PCC Modulus of Rupture —_— _ o - —
Layer Coefficients O O —_— —
PAVEMENT STRUCTURAL CHARACTERISTICS
Drainage O O

Load Transfer
Loss of Support

000
|11
e

!
|

HoTRS: O Design input variable thal must be determined
A Design variable that should be considered
® Data to be obtained by the follow-up survey



$8.3—2 BESLBEOWHAETER

Survey Items Frequency Timing
1, Inspection and Data Collection Monthiy Second week
which includes meteorological of each
.data, road maintenance data, month
drainage condition data, and
rehabilitation data.
2. Traffic Survey
2.1 Traffic Count Survey Quarterly ' January,
April, July
and October
2,2 Loadometer Survey Once a Year October
3, Surface Condition Survey Quarterly ~ January,
April, July
and October
: and October
3.1 Roughness Survey
3.2 Cracking Survey
3.3 Patching Survey
3.4 Rutting Survey
3.5 Pothole Survey
3.6 Present Serviceability
Rating (PSR}
3.7 Rehabilitation Requirement
Rating (RRR)
4. Deflection Burvey - Twice a Year April and
October
5. OGravel Loss Survey Quarterly January,
April, July
and October
and October
6. Photo Taking Quarterly January,
April, July

and October
and October
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8.3.5 MEF ~ LOE/R
P F — AldBureau of Research and Standards(BRS) & Project Management Office—
Feasibility Study (PMO-FS) O T — 435, #ATEF — AORKERS, 3— 1R L7,

8.3.6  WARE
#8. 3 EMOPEHRE R L,

#*8,3—4 FEHMPERRE

HOoNKTH

Butvey Iltewns
dan.[ Peb,| Mar.| Rpr.| May | June| July| Aug.| Sep.| Oct.| Mov.] Dec.

L. Inspection and Data Collection | % | % | ® | x [ { x | x | x| x [ x| x| x

2. Traffic Survey

2.1 'i'raffic.Count Survey' 't X X B 4
2.7 Loadometer Survéy ' X
3. Surface Condition Survey 1 X ¥ X X
4. Deflection Survey | : X X
5. _Graﬂ-el Loss Survey b4 . X X X
¢. Photo Taking_ ‘ ) X ) X X . X

HOTE:  Inspection in the menths of January, April, July and Qctober
is not required, however, data collection shall be undertaken.



[ BRS /PMO-F$

'— % TEAM LEADER-

% DEPUTY TEAM LEADER

lADMlNlSTRAT!VE STAFF

SPECIAL ADVISERS :
JICA EXPERTS TO BRS AND,
PLANNING SERVICE, DPWH

DATA COMPILATION GROUP ‘

INSPECTION / DATA
COLLECTION GROUP

TRAFFIC

SURVEY GROUP -

'SURFACE CONDITION

AND GRAVEL LOSS
SURVEY GROUP

DEFLECTION
SURVEY GROUP

# HEAD OF THE
GROUP
{ PAVEMENT
ENGINEER )

® &-HIGHWAY
ENGINEER

NOTE : *

8 HEAD OF THE
GROUP
{ TRAFFIC
"ENGINEER)

O SURVEY
MEMBERS

Permonently Assigned.

# HEAD OF THE
GROUP

{ PAVEMENT

ENGINEER)

0 SURVEY
MEMBERS

n Mebilized when the respective survey is undertaken.

- Heaoad of inspection/ Data Collection Group can be ¢concwrently

gssigned fo Head of Surface Condition/ Gravel Loss Survey Group.

- Existing PMO-FS organizotion con be utilized for Administrative

Stoff and Dota Compilation Group

B8, 3—1

BELLAEF — L OFEM

O HEAD OF THE
GROUP

{ PAVEMENT

ENGINEER)

O SURVEY
MEMBERS
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Preparation of
Pavemenl Types

for Slendard Design

Design Criteria

and Assumptions'

Structurail

Analysis

Seleciion of

Appropriale Type

BUO. t—1 IEREOFIE
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SBST— 1 ~
DBST— 1 ~
BMP—1 ~
AC—1 ~
PPC—1 ~

GR- 5

SBST— 5
DBST— 5
BMP— 5
AC—

[y

PCC— 5

SIS A FOFHIEHRD. 21T, BHITIINZERY. 21, 9.2 2 e NN



#9.2-1 RERAT MM 17
Thickness (cm) - Cost (MP/km)
Cons-~ . _
- {Sub-~ _ struc~ | Rehabi- Annual

Type No,|[Surface]Base|base| 8N tion | litation|Maintenance

GR-1 10 - 110/ 1.078

GR-2 15 - 10 4 1.186 _ ‘ _

GR-3 15 - 15 1.274 1 TX0.0275| 0.004150

GR~4 15 - 20 1.363 S 1+0.000045

GR-5 15 - 25 1.454 AADT
SBST-1 0.5 10 10 0.77 1.308

SBST-2 0.5 15 10 0.95 |°1.435 . :
SBST-3 | 0.5 15 15 1.12 [ 1.538 0.275 | 0.021
SBST-4 0.5 15 20 1.29 1.643 - {+0.0000075
SBST-5 0.5 15 25 1.46 1.750 AADT
DBST-1 1.5 10 16 | 6.89 1.491

DBST-2 1.5 15 10 1.07 1.618

DBST-3 1.5 15 15 1.24 1.722 0.45 0.021
DBST-4 1.5 15 20 1.41 | .1.827 +0.0000075
DBST-5% | 1.5 15 | 25 1.58 | 1.934 AADT

BMP-1 5 10 10 1.30 | 1.815

BMP-2 5 15 106 |.1.49 1.945

BMP-3 5 15 15 1.65 | 2.049 0.75 0.021

BMP-4 5 15 20 1.82 | 2.156 +0.0000075

BMP-5 5 15 25 1.99 2.265 AADT

AC-1 5 10 10 1.48 2.129

AC~2 5 15 15 1.83 | 2.359 .

AC-3 5 20 20 2.19 | 2.602 1.07 0.0183

AC-4 5 25 25 2.54 § -2.854

AC-5 5 30 30 2.89 | 3.113

PCC-1 13 -1 20 2.260

PCC-~2 15 - 20 2.443

PCC-3 18 - 20 2.706 1.07 0.0166

PCC-4 20 - | 20 2.902

PCC-5 23 - 20 3.167
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CARRIAGEWAY

b J
SHOULDER

1.0
SHOULDER

SURFACE COVER

AT
yiakg !

- ~ 1
. ):.-.‘ ];'i&’ "3.,“"'-" 0'4," .' o

: S s B S e

-
_ BASE COURSE :
FINISHED SUBGRADE ELEVATION

SUBRASE COURSE

TYPICAL ROADWAY SECTION

RO %ﬁgﬂn SURFACE {10~15 cm) W SURFACE (0.5 em)
PO Qa9 §,P 551860 0
o 0033 SUB BASE (10 - 25cm)

BASE (10~ 15 em)
& 20 -
oo ﬁg%ff SUBBASE (10-25 cm)

GRAVEL-SURFACED. ROAD

SINGLE BITUMINOUS
(GR) SURFACE TREATMENT
(SBST)

’. 575 . SURFACE ( |,5fm) ,f—g(;-r&iJ:tJ;,ﬂh-;_ SURFACE (5 cm)
Lk BASE  (0-iSem) go@o"; 2076 BASE  (l0-15cm)
09(70 OOO 0O-C0 ) SUBBASE (I0~25em) O D?fgs SUB BASE (1025 ¢in)
DOUBLE BITUMINOUS. BITUMINOUS PENETRATION
SURFACE TREATMENT MACADAM PAVEMENT
( DBST) |

{BMP)

ASPHALT (5 em) ‘,t
BASE  (I10~30em)

] CONCRETE {13-23¢m)

0 e o SUBBASE (20 om)
SUBBASE (10-30 cm} =4S

ASPHALT PORTLAND CEMENT
CONCRETE PAVEMENT CONCRETE PAVEMENT
{AC)

(PC)

(9. 21 &idEOiZHENE
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GR-1 sBpST=1. ISN=0.77) RBST-1 {SN=0,89) BMP~1 (SN=1.30) AC-1 (SN=48} PCC-1)
Crughed Aggragats 00 SBSY s oBST 13 EMP a0 Ac 50 Portiand Cemans 130
Surtace Covrse ' 200 Crushed Apgregate 1 Crushed Aggragate 100 Crushad Aggregars 100 Crushsd Aggregote 100 Concreta Pavement
Agoregate Subbass Bass Colirss ® 1208 Bose Courie 218 - Base Courme 260 Bosa Course o80
gor 100 - ] 330
Course Aggragate Subbose . Aggragets Subbore Aggregots Subbain 100 Aggregote Subbose 100
Courae : 100 Colrsa_ 109 Courss Covnse :3::::“" Subbase 200
GR-2 SBST-2 {SN~=0,95) DBST-2 {SN*1.07) BMP-2 (SN=1.49) AC-2 (SN=183) pPCC~2
AC 30
SBST 5 DBEST 13 BMP 50 Portland Camant 180
Crushed .Aggregoale . Concrate Povamant
Surtoce Courss 150 250 Crushed Agoregate 130 Grushed Agoragate 150 Crushed Aggregota 150 g:t":ﬁg#rﬁrovo" 150
Base Couras 285 o3e Gourss 7265 Bose Course . 300 30 380
Aggregots Subbase 100 : A "
Course Aggragoeta Subbase 100 Aggeegois Subboss 1100 Ageregore Subbose 100 Aggregote Subboss c:z:i 1e Subbose 200
course Courss . Course Covrse 150
GR-3 SBST-3 (SN={.12) DBST-3 (SN=1.24} BMP=-3 ISN=1.65) AC-3 [SN=2.139) PCC-3
SBST = DBST 15 BMP 50 AC 50
Crushad Agoregate 150 :;ortlu:rde C,:,nm-m . heo
Surfoce Course & Crush 16 ONe SYMmOn
Crushed Aggregot fushed Aggragalte rushed Aggrego
00 Bos'c ‘Cow?c sote 120 Boze Coursd 150 . Bove Covrss 150 g""h" Aggragoie 200
350 o8 Colrse
308 EL 380
Aggragote Subboss 150 " 450 )
Courss Agoregats Subboss 150 Aggregats Subbase 150 Aggragote Subbass 50 Aggregate Subbass 200
Ceursa Courss Course A Subtese Lourse
Caurse 200
GR-4 SBST—-4 [SN=1.29) DBST-4 {SN=1.41} BMP-4 (SN=1.82) AC~-4 (SN=2.54) PCC~4
. SBET 5 DBEST 13 BMP o2 AC 50
Crushad Aggreqgore 150 . . Portland Camant 200
Surfoce Course Crushed Aggregata N Cruzhaed Aggregate 50 Crushed Agpragole 150 i Concrale Fevemant
Bass rourse ®0 Bose Course ‘ Base Courss Crushed Aggregote s
i 355 : Bass Courss 400
Aggregate Subbose 200 365 400
Course < Aggregoie Subbase A ts Subb ) S50 Aggragate Subbase
Coursa 290 ng:ga * subbois 200 Aggragots Subboss 200 Courss 200
Course
)
Aggregate Subbase 50
Course
—
GR-5 SBST-5 (SN=1.46) DBST-5 (SN=1.58) BMP-5 [SN=199) AC-5 {5N=2.89) pcc-5
. SBST B 0aST () T BMP 50 AC 30
;ruihed :ZQ:BQOH |50 ] Fartichd Cemmit
urfoce Courze Crushed Aggragete 150 Crushed Aggregota 150 Crushed Aggregate 180 Concrels Povernsat 230
Bass Courss Boss Coufse Bose Course Croshed A
N X rushe caragots hoo
430
400 405 a8 250 Boss Course
Aggregats Sudbose
80 Aggregata Subbase
Course Aggragots Subboss A A bb b gErey 200
qgregore Subbase ggregote Subbosa o
Course 250 . ‘Course 250 Courss 250 Courss
Aggregore Subbose
Courss 300

[9.2-2 EHLHAHEIAT










9.3

9.3.1
(0

(3

RERELRE
BB OBEH A L UE A RS, 3- LT,

Ay —5
SRR ST .
RTINS & AT OB L1 HFHIEIE T, —RIC2SIED RIS,

LR
BEFRIINS & 12 UF R ST s T I A & B S Tl BAEITH B0 B4 DM S 1 7
W BS54 T A Z a2 RN GESUEE S BRI M5 b & B #. 3— 2

PTG I
#9.3-2  HEEEAIGL R AR
. Performance Period

Pavement Type {Years)
‘Gravel Road: 3 -4

Single Bituminous Surface Treatment 3 -5

Double Bituminous Surface Treatment 5 - 8

Bituminous Macadam Pavement 8 - 10

Asphalt Cement Pavement 10 - 15
- Portland Cement Concrete Pavements 15 - 20

3t
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#+0.3-3 HIAHERICH T S EEER

ESAY, Assumed 1/

Traffic Loading Class: 1st Year AADT
R1-1 0 - - 1,300 0 -~ 100
Rl  R1-2 1,300 - 3,000 100 - 200

Light : ' ;
Loading R1-1 3,000 - 8,000 200 -~ 400
Traffic R2  R1-2 8,000 - 14,000 400 - 600
R3-1' 14,000 - 21,000 600 -~ 800
R3  R3-2 21,000 - 30,000 800 - 1,000
A=l 30,000 - 60,000 1,000 ~ 1,500
A A2 60,000 - 100,000 1,500 - 2,000

" Heavy -~ — ~

Loading B~1 100,000 - 150,000 3,000 - 3,000
Traffic B B-2 150,000 - 200,000 3,000 - 4,000

B o 1 UBEOBICEN
BEEI BRI, TEREGE S O CEITER Y,

8.3.2 BREORE
(1) #-—E Rk
A= EAMRED 5 BRI — EAMEEER (PSD 2RO UCAV ., BRY—E 2
ﬁ%%ﬁ@ﬂ(ﬁﬁK%)#%B(%éﬁé%)@%@ﬁ&bf%énéﬁ\ﬁ%ﬁ?ﬁ&@
&5 BT - CPSIAHE LTz
BHE — € ARBEIE O ST =3, 0
ﬂ%z&&}%;&@
SBST, DBST.,”BMP P.,=4,2, P,=1.5
AC P,=4.2. P,=2.0 &I5HnEAmH
P.=4,2, P,=2,5 EimEEMAHEE
PCC  . Poi&B\

P,=2.0 BIuHIERREE
P,=4.2, P,=2.5 DA EHEE

P, W — E R EERERR
P, ;R A
() DEBIEBNOFFAE
D BT R DB DB HIE U fey BPARARS AL 54 2 F & Lz

911



@  pAoEk : _
b RO & D SEROBRIDIRAR £ FROIIC £ 0 R,
AGL = £ (T%/CT? 150) (424 0,0927+3 50R*+ 1 88YC)
AGL : SETHBHRLE () o
T AEMNEALEE (10008)
R AFMmEE  (m)
VC  EBOTHER (%)

f (0.0 (3534 1)
11 \mE D
0.7 O kbE )

L5 C s D
AJREERAT T FRE ORI A E L7z,
R=2.5 VC=3.0 f=1.1

9.3.3 HHORE

(1 BgER : .
BEROEREER (KD &K oRERE (My) QEBBOEBBEZEMICANTRLI—14 |
DX HITkDI,

*K9.3—4 FREEDREE
CBR K (pei) Mr (psi)
of Subgrade of Subgrade of Subgrade- K. (pei}

3 100 4,000 130
4 120 5,000 170
6 160 6,000 - 210
8 180 7,000 230
10 200 ' 8,000 250
15 : 230 - 12,000 280
20 250 15,000 300

Note: K; estimated based on the suggestion by the
Portland Cement Association.

9—12



(2) TR
AASHTOWR fo b SHAREEORE I MR (afl) 2HVTWE, RO COF
B0 2 S MRIROBS G SN KERE B0 EbRG,
e BERMRE MO 2 FBRRO SR a (D% FRO L 5 1 Tl Bg

- #9.3-5 HAREE R RV T RIR O RE R

CBR Modulus (psi) Coelficient, a5
10 (7, 000 0. 12
30 15, D00 b1l
20 13, 008 0. 095
10 | 1, 000 0. 03

BB SR 5 B AP A B LT a o =0, 095242 L7z,
{3 i‘.E?ﬁ%’?&
frh AAEERE D FIEIROAEEEK 2 A AASHTOORIEGT 24 b LI LT REO LD

IZEW T,

#9.3-6 RAMHEEB O/ LEREOHEERY

CBR Modulus (psi) Coeificient, a-
100 30, 00 ¢ 14

66 27, 000 0. 125

40 22, 000 0. 105

w o 15,000 0. 07

MEORES, W LHE, HEEEEL Ta =0 106580 L1,

(4) SBST,DBST,BMP
SBST/DBST,/ BMPORITHI & HEOTESD 5 1k T 5 & & KRBT, A
BEFHCBOTRAASHTOOEN Y X7 7 &4 b I v 7 ) — P OEREHELEE LT3
EHEE Lo,

8-—-13



6) TRZrARALTY— bERG
CEMT AT 7 VR 02— b ORBEITRMIRD. - TR E Ui,

*9.3-7 %ﬁ?xvfw&jvbu—bmﬁﬁgﬁﬁ-

Blastic Modulus (Pst) Structural Laver Coefficient, a:

§00, 000 - 04
350, 000 | 0. 39
300, 000 - 0. 38
200,000 | 0. 30
110, 000 | 0. 20

HETAREE & HE7R Sl 2518 L ORI R (REEERRAS50, 000psi) %0.39& Lic,

© AL bavs)—}
Wk S DB I i N B IEEIREE (MR 13 3 A (AASHTO T97. ASTH
C18) KL B28RMAEDTEIE Ui,
Sc (\V45) =Sc+Z (SDs) B
S¢’ : PCCOMSEREDOTHME (psi)
Se 2 7Y MEITRAZIC L ZHEUTHEIE (psi)
SDz : WiF B OATHERE (psi)
Z o EafE

7 40 E OSSR AR TRIMBOITEBESS50psi B0kn, of) ThHEDOT., AEERFT
[2580psi 0k “ol) & Uiz, A by Y — bOBMEREIES. 28X 10%psi& Lo

914
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9.3.5

(W

(0

2)

o

oAk o _

B P AU A TS TS O, SRR 7 - C TR BT IAF H C
BB K. 3~ SHHEKORE LRI S TR Ui bdTh b,

#9.3-8  HikMEiR

Quality of Water Removed
Drainage Within
Excellent ' 2 hours

Good 1 day

Fair 1 week

Poor 1 month

Very Poor (water will not drain)

AASHTOTCI 1o h SO TR L R RO E RS A Pk 4P L - RS 5
e UTHEORE S . £ =B SEE 72 LC R R CA A B LT 2,
FABAEEL S Fidm, =0, 9. Cd=0. 3% i,

AR (WA

WERERE ] L& SR BOTHERD 7 5 v 7PV a 1 v MIEDREGLRTO,
WEEEOEEZRTHRITH b, BEFTIIERY a1 v MCLABEEEEL T, &
EREAE 4 E LT |

wMEIE

WRE

SRS Y — E AR L2 & (Pt=0.0) ». DEDROBEIPFEMICHZ L.
EEICHERTO bO & T 5, WEERIRELAWH BN EHLTT 5,

SBST. DBST. BMP
R DI AR L F Cio s AR R EHifE T B,

915



{3} 177wb2/U~b
SaEDT AT 7 A bavyy— t~®7r~:\_ rwf’i%ﬁﬁi@‘ Ao ?ﬂiﬂﬂﬁ@fﬂ‘ﬁsﬁﬁﬂi&ﬂwc
Kobd,

SN,- = SNOL + FRL * Serff

SN, ASHWEE LA SO LIS MR
SNy, ¢ frmzww@@“fﬁr,%

SN, s A LA RO A
Reo  : WIEHEMEORAZ SR, 0.7

(4} A radvsY—h
5enSDT AT 7 N AV S Y — hDA = LA At T TR DA S Lo Bb L 7
Bt sEomEEH I TEORYD TH b,
SNy - SNOL + FRL * (}'\gx * DO “"“ -SN"ff e rp)
A, : WHR LA-PCCERY @%ﬁ@ﬁﬁ 0.4

D, : E&ﬁ@PCC%EE
SN..;,—rp : PCCHEEXH i Sk
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9.4 B |
9. il rs o AR & R A b £ ICAASHTODREIER (1986) OFRck > THHGIT
1T 212 51‘-%3%%@1#?{%’&?&9. d—HIR T, FEREORNIEEREOMNEFEE IR L.
SRS 5 4 T, S B U A HE DESALGE & BROCBRE b &1 g
SRAFEERA D Tzo |
£0.4-11) FEERAHEE
GRAVEL ' :
_ CBR Performance
First Year . . Period
ESAL 3 4 6 8 i0 15 20 (Year)
0- 1,300 | 6R-3 | GR-2 | 6R-2 | 6R-2 | GR-2 { GR-2 | GR-1
1,300 - 3,000 | GR-5 | GR-5 | GR-4 | GR-3 | GR-3 | GR-2 | GR-2 >
SBST | |
_ CBR Performance
First Year Period
ESAL 3 4 6 8 10 15 20 (Year)
0 - 3,000 ~  |SBST-5|SBST-5|SB5T~4|SBST-4 |SBST-3 [SBST-2
3,000 -  8,000' - - - |SBST~-5|S8ST-5|SBST-4|SBST-3 3-5
8,000 - 14,006 | - - - - - |sBST-5{sBST-4
DBST
‘ CBR Performance
First Year - - Period
ESAL - 3 4 6 8 10 15 20 (Year)
0- 3,000 - |oBST-5|DBST-5 |pBST-4|DBST-4 |DBST-3 |DBST~2
3,000 - 8,000 | - -t - |oesr-s|pesT-5|085T-4{D8ST-3|  5-8
8,000 ~ 14,000 - - - - - |oBsT-5|pBST-4
gMp
CBR Performance
First Year - Period
ESAL 3 4 6 8 10 15 20 (Year)
0 - 3,000 |BMP-5 |BMP-4 |BMP-3 [BMP-3 [BMP-2.{BMP-1 |BMP-1
3,006 - 8,000 | -  |8MP-5 |BMP-5 |BMP-4 [BMP-3 [BMP-2 |BMP-1 8-10
8,000 - 14,000 | - - - |sMp-5 |BMP-4 |sMP-3 |BMP-2

9—17



' #9412 BRHEHEE
AC

& B ' : CBR : : Performance
First Year o : _ Period
CESAL 3 | 4. 6 | 8 .1 .10 15 | .20 | (Year)
3,000 - 8,000 | AC-4 { AC-3 | ac-3 | ac-2 [ ac-2 { ac-1-| ac-1
8,000 - 14,000 | AC-5 | AC-4 | AC-3 | AC-3 | AC-3 | AC-2 | AC-1
14,000 - 21,000 | AC-5 | AC-4 | ac-4 | Ac-3 | ac-3 | AC-2 | AC-2
21,000 - 30,000 - | AC-5 | AC-4 | AC-4 | AC-3 | AC-3 | AC-2
30,000 - 60,000 - | ac-5 | ac-5 | Ac-5 | ac-4 | aC-3 | ac-3 10
60,000 ~ 100,000 | - - - AC-5 | AC-5 | AC-4 ac-3
100,000 - 150,000 N - - | ac-5 | ac-4 | ac-4
150,000 - 200,000 - |- - - - | AC-5 | AC-4
PCC
. CBR : . Performance
First Year . - - Period
ESAL . 3 | 4| 6 8 10 15 1 20 | (Year)
8,000 - 14,000 |pcc-2 |pec-2 |pec-1 |pee-1 [Pec-1 [pec-1 |pee-1
14,000 - 21,090:.Pcc¥2 PcC-2 - {PCC-2 [PCC-2 [PCC-2 |PCC-2 |PCC-2
21,000 ~ 30,000 {PCC-3 |PCC-3 |PCC-3. |PCC-2 |PCC-2 [PCC-2 |PCC-2
30,000 - 60,000 {PCC-4 {PCC-4 {PCC-3 {PCC-3 |PCC-3 |Peec-3 [pee-3 15720
60,000 - 100,000 |PCC-4 |pcc-4 |Pcc-4 |pcc-4 |poc-4 |pec-4 PcC-4.
100,000 - 150,000 [PCC-5 {PCC-5 [pCC~5 [pCC-5 {PCC-5 {PCC~5 |PCC-5
150,000 - 200,000 |PCC-5 |PCC-§ |pcc-5 |pcc-5 |pec-5 |pec-5 |pec-5

918



9.5

Y 4 TOEE

BRSO E & 4 T R RIFEME AT - F20 99,5180, 5— 212 ESALJI G E 50108
BEIGALTHA I NTRNORIEE. CBRA3. 8. WOEFAFNOBAICOWTEL 2,
IG5 Sic— SRR DM & Td 5 CBRIK 8 DSOS 1 7R Uiz, R

HEDEBYTCH B,

IR RE

FEHERESAL 1,300 CAADTL00) BLF I R0
?_*)J-‘FHEESAL 1,300 (AADTI00) — 8,000 (AADT400) : DBST,/BMP
WIFRFESAL 8,000 (AADT400) —30,000 (AADTI, 000):  AC

YHEERSAL 30,000 (AADTI, 000) BL1- . PCC
- HERRRB K
YIEEFESAL 3,000 (AADT200) BLF R

YHERESAL 5 000 (AADT200) — 8 000 (AADT400) : DBST,/BMP
MUERFESAL 3,000 (AADT00) BlLI-- D R ERELETICHET S

ElloEdue Ui, Sy 7omEindhic T, BTFoS2lERR LTs &zl
BFM I Y 4 ToRE G, TRSER S HALo TEICE DT ERVSH 5 19,
BRERBBEDICHRONRETHE, BFEGOER L ZOEOEFIRN. HmED). BHEY. 3

DML SIS s h 2, SERROHFEEIIFEED LRI L - Tilb o5
bOEOT, oHbREEROS ICEEL BT,
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inttial Cozt{ (WR/km}

CER=Y

pce-s

1st Year ESAL ( x 1,000}

9,51 #EORS

0 T | SR S s B 2 EEE — T T T
i H 34 s 10 20 | 30 40 o 100 200
18t Year 2ZSAL { x 1,000)
CBR=8
1.0 )
- PCC=5
a
-
el
-
Zz
-
3
o
=
I
=
ERR
RR-Z
Q T T T T T T T - T T T T 7 TT
H H 3 4 B 10 20 30 &0 S0 160 200
15t Year ESAL C x 1,000}
CBR=20
3.04
-
»
rd -
ey
[- N
z
53-0- (It SR NN ACT it
- C- -
3 PeCmr | Ace2
z J .. AC-1
2
= ups
BMP- J.._.a_e.z_.
el dininhits B 757 T
1.0+4 . _PPiT=2_ . - ’
BB §| BEST-3 PRTS Y
GR-2
R
o T T T 1T
1 H 3 4 8 "o 20 30 40 88 100 200



Life Cyete Cosi (.lll_?/k-)

CER»3

1

T T * T T
H 10 20 30
1 s} Year ESAL { x 1,000

LA It T e
40 50 100 200

Life Cyzte Cont (RP/Xm)

CBR=B

4

T T 1T

T T ¥ ¥ T . .
3 10 - 20 30 40 50 100 200

1at Year ESAL ( x 3,000}

Life Cycle Cont (NF/km}

cERa20

2 3 i s 0 26 30 40 50 " too 200
st Year ESALL x 1,000%
B9.5—-2 &SBOSA T4 aRb



CBR=8
3.0
PCC-5
E
k3
& 2.04 AC-3 :
S o
z - Pck-2
v
]
8]
3 -
= | ._._.0esT-a | SBST-5
= 1. o $B5T~4
: R-3
o S
o T T T l‘r T T T T TT
2 3 4 5 10 20 30 40 50 100 200
is] Yeor ESAL { x 1,000)
Troffic Light Loading Traffic ' Heavy Loading Troffic
Leoding
Class R | Ri-z Rz. Rg.z | Ra | Raz] A4 Az | Az [A2-
N9, of ESAL g g 8 8 2 S g g 8
. o) & Q < r )
in st Yeor ", by Py ra = g g e b §
i 1 1
Assumed o & o Q g 8 § o g
AADT 8 & g 2 © 9 & o §~ <
] 1 | | |
Recemmended '
Pavement Types .
;;:r:g;y Major GR nasy / BMP AC/PCC e PCC
Secondary R LEST/BMP AC/PLE, . BCC
Major /Minor
Rouds

19.5—3 ZOESICHCAERNSES 1 70N GEOCBR=8)
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BEIIA D,

10,1 HEHECBRTSIRE
.11 %ﬁ%ﬁ%?»mﬁ% _ _
SARAHE 2 A T OWE I R EES D S ABY, HILS N FEATI, REDBIZC
RO & 2 Mk O BRI & BEISE TR S NS 5 A, flRbE, Bk bang
155,
ERE
S h—=FATALT AR}
- THOLER
OB EE
- BEEOER
- BREHIL AR
- Gt
. ng
- SRR O BT L 0 HTHEE)
HETAE (AR, Bk EREREORE 2 OBRM)
« RS
- BRI
- B
BIEWILHSE S A TOBEEIC VTR, BYETENERT L L TROLITLE S,

1) BRI, SRS 3 S 4 E SR RAMED TRV R (GRS TAADTA00
PITF 2 0fthoEis c200LLF) Wil 3 4,
R ERT AT v b REAIE SBSTY W | : JUREHANE (3G 5, 2 -
GUKEEAMED, 3 : T AEATES 5. 75E OB GRIETE 0,
i) BT A7 7 P REAE (DBST) ERERN 5 EN D SETAAD TR Tl
 BIBYTHS
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10.1.2

10.1.3

) BERTRT 7l b n ¥ b (BMP) (ZHLAIRE 8 £in 1045 & DBST X 0 B\ A4
BT, | o

V) FRT bR M (AC) DORSEHIEIOER BISET, £ Y hav syt
Hi35(PCC) DURERIZISHE~2ETH Y, Il ﬁAADTAUOI;U:@ﬁE%é;{@m%O

w)%%@&ﬁ@ﬁ%ﬂi@%ﬁ%%ﬁﬁﬂﬁﬁA&ibbﬁﬁm&ﬁbnéo:@%é@
A W DO —RIN0RY, TRT 7N b aY 2 Y — b b Y20 10,2000V & L,

LROMEGHEM RO S b EK k- 517 2% MEFORED SR b0
CHBOT, WTH. FTOH:, MMER ORI ERADA OBk bFH L THE T4
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VTR AR (RRD 2R3 5 LA I, AFAICEVT HDBST, BMP,
ACIZDWICRRIEMER Y 5 2 L& HHET 5o PSIAR CRERFINEIC X 6ROLHFHE,

IEEEISRD SR BH. RRIGA TREMNE Ik 5 MEEEORM, O EEE4RY 3, RRI
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EREEEER b, HRCHBY SRR THLAGAERCBY AR ELWE L JERE, KR
BIROHTAROH S 5 F, ERMECHEEEORTEI E THEL T, b, & HIZERE
W £ T S E ORI AT LB RS L S8 B, MBI TSNAMBEITEL0E
CBALAE ARSI AT A SR B0, ATEE S, Mk DI
PRI IS 59, TR, RRMRORIDEIET L. AT B0 B,
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SV D Burony of DesignMEORIHEIL, bh, I 214k WS T2
ﬁ\Cﬂb@ﬁ{b?f/ﬁAAHﬂﬂ®%ﬁﬁﬁgﬁ(mmﬂmfﬁﬁﬂxﬁmdeewﬂ
FGroup Index A TRA LTV B0 #7 L RITE NI AASHTODSIM R B0 (1986) 123
FROEHME D ANGRTED ., CNARET 5.
() {EHE

AL & LR ORI DR OB IS B0 TR S BT 1 Do ATET
G D IEVECH B50%EH L koo 140 & MIAIERED Iz BRI C DRI LT
WS T8l L g N EEEL B,
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A &N R & A TENTSEOIN . ST, R, SRR &

FOMMFEREMRLT S EEHET 2, ARMEICEOLTE i‘udc?)#tﬁifﬁﬁ%&ﬁtto

10,21 SFRELORMGL

Traffic _ :
Loading Class Gravel SBST DBST BMP AC PCC

Light Loading 3-4 3-5  5-8 8-10  10-15  15-20
Class 1/

Heavy Loading - - - - 8-14 15
Traffic 2/

Extra Heavy - - - - 5- 8 5-12
Loading 2/

Note:
1/ 'This Study
2/ Feasibility Study, the Road Improvement Project on the
Pan-Philippine Highway

(3) FHhH
AASHTOD SR B (1986) TRESRMOMUFE (FobAAiD 5L UBKORED
SIS AR X R T Be 7 4 ) B U507 bHEO MM DT & 4
HRIANSD AT, BREEOIHECBRILE B TS 2 BBAD 5 & Bbh b,
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10.2.3

SHEERARIL (o b AR
T@%E\LE%%\f@@%ﬁm%ﬂ5%%@%&%@%@%%@&Mﬁ\MI&\ﬂﬁM
Br. RABOBRMHI LTS LTHILT 28 8Y DB,

Bk
AA&HD#E%LTM%&OL\iFﬂK%%ﬁ:Tmm#kW@Aﬂéﬂéfééo%%
ﬁﬁmmﬁMﬁmﬁ@K&é%ﬁ$%w@<ﬁé:&m;OTMTmmwﬁ%ﬁ&%éﬂéo

SEOY - ERMEE

Y— R EOH TR bEEROEBIRY — E R (PSD Thd. FHL D 2880
PSIH 1 b IR — E A PLEEH (PU 12 AHA A S8 & 4 2 BRI — 1 R PR
LT A, AFETHTROY — t:"z:tf—kﬁ'é?%i%ﬁ%ﬁéﬁﬁ Lo

#10,2-2 - RMEEHER

Major Road Minor Road

Initial Terminal Initial Terminal
Serviceability Serviceability Serviceability Serviceability

PCC 4.5 2.5 4.5 2.0
AC 4.2 2.5 4.2 2.0
BMP - - 4.2 1.5
SBST/DBST - - 4.2 1.5
GR 1/ - - 3.5 0.5

Note: 1/ Tor gravel - surfaced roads (GR), total loss was
assumed to be 3.0,

Pl SO & iEOHIEI X b Re (b T, BIFFMM, iy 1 TR0V —
E MR R BT A FREld 5 L EIIBS 5,

B ONE (HERERIE)

HEOBEERROAEH (B2 PBROTEIHLTEbE LA LI I#TI 50
BHERRIDILOC, MEOUHTICHATENSRRDBRBEE LSBT 5 LhEEL
o FUATHA M7 BS54 2 BRI R A E 2 f B OMALNF RN &I 251

u547ﬁ47w:xbﬁﬁﬁﬁéné&éfﬁéo
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) LR
ASGRUPEEIE OFHER A (1988) (I LEIAR S LD ALBRESS AR, KRR TR
B, LRI, £ 4 IR, T 2T > b MBI S N T By
LR & LR, REHESE TSNS 3 FTORELHET .

W BRI -
BB BHC D ORI E WFECBY BHTRILED LT 5705, RERDHSE, B, o
NV OEETRESINILDDEH WS, fﬁiﬁéﬁommmiwiﬁﬁ Pl AR & T 57
OB &S 1d 2o
(5) 7x77wbEEME\EEﬂ7277wb7ﬁﬁA
C T 27 7 v MR (SBST) UHPKED RIS EMEL S 5O SV AR RS B
- ZERT AT 711/'1%331’&&@ (DBST) EEBRATATZ7 VA S A (BMP) O
WEMLS B & AR T Bo
- DBST. BMPORETIHEHINETAT s VT ARV E2 7~ BOGRSHUE, S
D S NOBIRASEE AL B
« 10, 3— 1k _bSOTARSE Tk OBRHE T & A ML I 0B 75 3 A Bl & fF L B OB AR L

y A
#*10.3—1 DBST, BMPOIETHH, {FEEERK

Construction Major Egquipment . Work Forces Remarks
Egquipment 1 - Asphalt distributor ! 4 - Operators hggregates:
Oriented 1 - Aggregate spreader 1 - Driver Considerable amount of
Construction 1 - Power broom 3 - Skilled workers| stock of each size
Method 2 - Rollers 7 - Unskilled aggregate from crushhing

2 - Hand rollers workers plant is reguired.

2 - Asphali kettle
Labor Based 1 - Asphalt sprayer 2 - Operators Aggregates:
Construction 1 - Aggregate spreading | 2 - Skilled workers| In case of labor-based
Method device 15-20 - Unskilled | aggregate production near

1 - Roller vorkers the sitie, the following

1 - Hand roller are reduired: _

1 - Asphalt kettle 1 portable small crusher

R 1 crusher man
1 skilled worker
10 unskilled workers
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