JICA Preparatory Survey for Dalton Pass East Alignment Road in the Philippines
FINAL REPORT July 2023

8 HImRERET
8.1 BIRRERET DW=
RETOAR

“5. BBARTE” 1RO B Y | BELRTEBEMEICE O TIIAE 4 BBE RO i  Ofs 5. T/1
—F D (BB N— 3 Rla) | AEEEHRE L TORESN, JICA KT DPWH "6 b A
77,

RRRES . RO REEICHSX . ey ey MNEREY 2 B EE & T AR e
A L7z, 2020 4F 6 HiZ 2 B — R EE OISR R EZImD DA 0T VU A - LR
— bk (T/R-1) % JICA ~&H L 7=,

O, BE JICA iR K ERERE~ A —TF7 o 7Tudz/ v 7=2—X 2 (LLF,
HSHMP2) | (2B W\W T, 2EEHKIERE R Y hT =718 DXV b /RANRA XD 4 HfE
ﬁ%ﬁ%ﬁwﬁﬁmTéHto_m;b[PWH#7D/;7bﬁ%%H%m&4$ﬁﬁﬁ%L

BEOMIEREFE L TCERMT 5H2FTHEM ML O JICA ~EHLE L, JICA & DPWH N YL EICAE
Liciz®, ZBHEBR A U CRESRAY 7 4 RS R E I8 OISR EF 4 3266 L 7=,

ARG ETIE, 4 FRRERE R OB EHR 2 LU MR, SISt ONAE T, £ 8.1-1
(R TEBD TH D,

£ 8.1-1 IR OAE

Rracft ik E0IR REEDONE
8.1 %%nﬂn‘l‘wﬁg
SEE ORI R 8.2 & mirE ke
-ﬁ%ﬁﬁmﬁ<ﬁRUmm> =
E KRR R (50mE s F) 8.3 HULMBRHRIE D 28 W B IR
8.4 Etﬂnxﬁ’ 8.4.1 #%ﬂ:/nxﬁ
JH B ORE SRR 8.4.2 FEVERANIX
- EhEERRGT 8.4.3 A S E R
< JERE - RHE ARG 8.4.4 1ANE A K OV %A I i
-%W@Jﬁﬁ%@%&ﬂ () i 8.45 EmRHET
. HEKHEEREE) 8.4.6 HEKE%ET
ﬁ%m 8.4.7 hiiEkEt

8.4.8 ity

8.4.9 BN itk

85 At

W~ R ORET

© M UROLVRREHEEYE (R) OfERk
- R U RV R R

- Hhiloy A

- B AT U 72 SR s o0 31
- BLYERE

« MUV

< ZOM N2 R IUAT B OF%E

8.6 bk R/ILEKEF

R + PRIFEAN + B SRR O FHm 8.7 b xailiaxat(1) (BX - W)
8.8 I x/Lakiifinxar(2) (k)

ek TAEX (CIMZ R L72C6%)

8.9 7 )i AAL AR

8.10 it L

8.1 T Alixtk T

Hif: JICA A

I I IIILILILILILaLIL———————
NK-KEI-NE-CNEXCO 8-1




JICA Preparatory Survey for Dalton Pass East Alignment Road in the Philippines
FINAL REPORT July 2023

B DR 7 O—
B OEE 7 v — % 8.1-1 1TR T,

it JICA FE[H
8.1-1 HBREIOERTIO—

8.2 MiEEREE

4 B AR B OMERG R FH I ] L 72 2 i e v 1T, DPWH IC#EH L, &=fE L7 = A |
% FICHH L7- TProposed Geometric Design Standards for 4-Lane Highway | (Z/R S /=@ 0 C
H5,

s AT H
Proposed Geometric Design Standards for 4-Lane Highway (Revision 2a) 2022/3/11
DPWH’s comments on Revision 2 2022/2/16
Proposed Geometric Design Standards for 4-Lane Highway (Revision 2) 2021/12/14
Proposed Geometric Design Standards for 4-Lane Highway (Revision 1) 2021/9/20
Proposed Geometric Design Standards for 4-Lane Highway (Revision 0) 2020/3/9

I I IIILILILILILaLIL———————
NK-KEI-NE-CNEXCO 8-2



JICA Preparatory Survey for Dalton Pass East Alignment Road in the Philippines
FINAL REPORT July 2023

HEWL L TRl B2
AFETIHLLTDO 7 SO HEAEL SR LT,
1) Design Guidelines, Criteria & Standards (DGCS), Volume 4: Highway Design, 2015

2) Tentative Design Standards, High Standard Highway Network Development Masterplan
Phase 2 (HSHMP2)

3) A Policy on Geometric Design of Highways and Streets, The Green Book (AASHTO),
AASHTO, 2018

4) HAEREHES (URSO). [HIsmE., S 34

5) Design Guidelines, Criteria and Standards (DGCS), Volume 5: Bridge Design, 2015
6) LRFD Bridge Seismic Design Specifications (BSDS) 2012

7) Interim Revisions 2019 to LRFD BSDS
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Highway Classification Expressway DGCS
2 |Terrain Type Mountainous DGCS
Design Vehicles (L x W x H)
14x2.5x4.5
3 (LxWxH) (WB-12 equivalent) DGCs
Live Loading HS20-44 # 3.1-2 (HSH-MP)
4 [Design Speed (km/h) 60 DGCS
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832 _RBFMMAEICE T HBHBOEFEE (2 HREERF

# 8.3-1 IR EROMIE (R1a). 2 HR— % EE ORERTE (R3a) KU 4 BfRE K E
D& (RAL) DIk %A,

& 8.3-1 EHAIEROKRWLLBR

. RAL R3a 7
‘:1 ] /, -/,
No. | 730 | sgasiam) | @ s emm) Rla (R4l vs R1a)
£E&(m) 23,007 22,953 23,139 -132
JE 14,016 14,568 13,759 +257
& 10 Nos 10 Nos 12 Nos -2 Nos
1 2,917 2,425 3,500 -583
South 1,590 South 1,550 South 1,580
VY% North 4,485 North 4,410 North 4,300
6,074 5,960 5,880 -194
_ 4 Nos 5 Nos 4 Nos 0 Nos
2 | R=<220m 904 m 1,489 m 1,171 m -267m
3 :D[O;';e 6,346 m 8,800 m 9,597 m -3,251m
=27
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Hig: JICA FH A

8.4-2 7Oy MERDMMAKR

% 841 702 x) FERDMBIKR (@each km)

Sta. Traverse Terrain Slope (%) Sta. Traverse Terrain Slope (%)
BP 12 13 18

1 26 14 19

2 33 15

3 (South Tunnel) 16 (North Tunnel)

4 17

5 25 18

6 12 19 25

7 14 20 28

8 28 21 20

9 25 22 20

10 15 23 28

11 17 24 28

12 17 EP 29

it JICA FR#&EH

LREOHIERERE RIS T, ey =7 MERD

L LT,
& 84270Yx ) MERDOBBRE (@ B2 4 D)
No. "2 A 7 fEF (km) e (%)
1 Flat/Level (0-5%) 0 0
2 Rolling (5%-25%) 11 48
3 Mountainous (25%-50%) 6 26
4 Tunnel 6 26
Total 23 100
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AFHA CEH S - S o T 8.4-3 1R,
F 8.4-3 #iEEREDOTEAE

Design Elements Ultimate Stage Reference
Highway Classification Expressway DGCS
2 |Terrain Type Mountainous DGCS
Design Vehicles (L x W x H)
3| Cxwx (W8-13 equvalent) |05CS
Live Loading HS20-44 Table 3.1-2 (HSH-MP)
4 |Design Speed (km/h) 60 DGCS
Number of Traveled Way 4
Formation Width (m)
Pavement (Travel Way) Width(m) 7.0 (2@3.5) HSHMP2
0 Median Width (m) 4.0 HSHMP2
g Median Strip (m) 2.0 HSHMP2
X Inner Shoulder Paved Width (m) 1.0 HSHMP2
s Tcu Outer Shoulder Paved Width (m) 2.5 HSHMP2
b Outer Shoulder Earthen Width (m) 1.0 HSHMP2
l},? Crossfall of Roadway (%) 2.0 DGCS
é Slope of Earthworks
S Fill V:H=1:18
Cut (Soil) V:H=1:1.0 DGCS V4,7.4.2
Cut (Soft-rock) V:H=1:.0.7
Cut (Hard-rock) V:H=1:.0.5
o Driver's Eye Height (m) 1.15 DGCS
6 %D § Height of Object for Stopping Distance (m) 0.15 DGCS
] g Stopping Sight Distance (m) 160 DGCS
Passing Sight Distance (m) 490 DGCS
Horizontal Curve
Minimum Radii of Horizontal Curve (m) 100 DGCS
Desirable Radii of Horizontal Curve (m) 160 DGCS
Minimum Curve Length (m) 30 DGCS V4, 3.6.2.2
‘g’ Superelevation
g Maximum Superelevation (%) 6.0 Proposed
2 Minimum Radii w/o Superelevation (m) >1500 DGCS V4, Table 3-14
7 :;5 Length of Tangent Runout (m) 30
§ Length of Runoff (m) Varies DGCS V4, Table 3-19
E Maximum Slope of Superelevation 1/150 DGCS
Transition Curve
Spiral Type Clothoid
?;ﬂ;?ﬁf;ﬁ:fth of Spiral Curve 33 DGCS V4, Table 3-25
Minimum Radii w/o Transition (m) >1500 DGCS V4, Table 3-14
Desirable Max Grade (%) 5.0
Critical Length of Grades
© Less than 5.0% (m) no limit JRSO
| For6.0%(m) 500 JRSO
. go For 7.0 % (m) 400 JRSO
+ |Vertical Curve
'{::: Minimum Length of Vertical Curve (m) L=KA DGCS V4, 3.6.3.2
= Minimum Radius of Vertical Curve
Crest Curve (m) 1100
DGCS V4, Table 3-36
Sag Curve (m) 1800
9 Lateral Clearance (m) all paved width
Vertical Clearance (m) 5.30 Table 3.1-2 (HSH-MP)

|
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Sta. Radius

Length Sta. Radius Length |

Superelevation
D

A
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Hid: JICA R

ALK R AREMENSL ORI LI B L,
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Ls: FAB#EAHE(m)
B: [EI#AME (M),
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HEWTHIE L 2 R CL <A SN TV 5%t AR E AR S5 2 L2 AL L, Hl
SRR R G O L CHEET LT,
FEEE 60km/hr TH D Z 005, 5%WEE TIEHIRE 2 T 720, FiEE LT, 5%AlLDHK
BN ERD 28% & 72> T 5,
#* 8.4-7 |2 AL OMEMHRIE R 2 1~:1,
= 8.4-7 MM AERBOHMBELE

Southbound Northbound
Grade (%) - :

Nos | Length | Ratio (%) | Nos | Length | Ratio (%)

0.0<i<=2.0| 11 |11,03445 | 48.02% | 11 |11,056.71 | 48.06%
2.0<i<=3.0| 4 | 3,065.68 13.34% 4 | 3,108.25 13.51%

30<i<=4.0| 3 662.03 2.88% 3 636.33 2.77%

40<i<50 | 1 | 1,865.98 8.12% 1 | 1,865.98 8.11%
i=5.0 10 | 6,351.79 | 27.64% | 10 | 6,340.28 | 27.56%
Total 22,979.93 | 100.00% 23,007.55 | 100.00%

Hi# . JICA FHA ]

K 8.4-8 ITHEWTIIZEFR 277

NK-KEI-NE-CNEXCO 8-14



SI-8 OJX3AND-IN-IIN-MIN

[EIEEE VOIr ‘4t

(ur) ySuo] 3 psua] ) ) . (w) pSuag| BuaT ) ) 3
—— R oamo-p | oamo-p | mopery |POPHO | MHIAL | BSIAD | ON R oamo-p | oamo-p | uapep 1OPED AMHIAL| HSTAd moz
punoqyloN punoqyinog
FEFNHEY ov'e E
|
€zoz Ainr 1H40d3H TVYNI4

saulddijiyd ayj ui peoy Juswubljy jse3 ssed uojied Joj Aenuns Aiojesedaid volr



JICA Preparatory Survey for Dalton Pass East Alignment Road in the Philippines

FINAL REPORT July 2023
REEEE

AR CER A L 7o A UEREIT X %2 X 8.4-3~[X] 8.4-8 |Z/”kT,

BAEHERAINC B W CIE, Bk a vty v a UERICI D AEKOES « #FEENERE S ND
ZEEME L, IEREE IIIMGE KNI T D AR & IE OB RE I SN A 5 E TS
Ho (hE 50cm) ZHEfR L7= (X 8.4-3~[X 8.4-8 DfRkk),
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Structure Height:1.8m

v .
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*construction Guage for PJT Road:5.3m

EG: Existing Ground, FG: Finished Ground
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RAFITHHUTER T 2. b L<ITHRT 2 BAE K OMEEREI 2 X 8.4-11 12, &

HAEAEFK 8.4-14 ([T,

ROUNDING
SLOPE

EXISTING GROUND

&
4 % 6200
S kO
k4 % \Kﬂ
2500 350 2500 600
SHOULDER M:L WAY SHOULDER
F
— | Asx \\,I._z.‘ 3%
L; .
SIDE DITCH
L— 280mip PL CONCRETE PAVEMENT
200mm AGGREGATE SUBBASE COURSE
95% [OMPACTED FILL:
ROW=30m ROW=30m

thigh: JICA FHAFA
8.4-11 XERNDEFERORENER

R 8.4-14 BFEROBMAMERAEZE

ok i
PR A 30 km/hr
=YL 10 %
B/ NATL 0.3%
RN Fridgers | sy 30 m
SR = 6.00 m
JENR R 0O 38 FE i 2 8.00 m
B A R B 1.00 m

i JICA Fi4
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BLEE E R UM ERRE E

Ta Yzl MERMEOBEFORITERKIL, DGCS ([ XX, NI AiEK (BR), 77—
Lo by ew—ry MEE (FMR), BMTEHHER (PP) O3 22085,

3 FHAH D BEAAE B OAFVEREIETX 2 [X] 8.4-14 725 [X] 8.4-16 [T~ T,

H#l: JICA R
8.4-14 135 ¥ 7i 4 ERR D IRERIRE

Hidi: JICA FHE
84157 7—L - by - ¥—4 v FEBROIEEBRINE
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Hi: JICA Fi

8.4-16 HITEEREROFREMMER

Fu Y MEREDOEAEEEIL, X 8417 17T L2k y T — 27 B L TW5,

AMOT VN E A EfEETHRAFAINE (REOE 7 A8 1L, 7ryx s MEROKSIZHEE
LTW5%,

FIDBLE XV R A (AH26) DT o4 77 4 TIb AT v 7T o~ D8 (Rlfk#R)
ENEMNDIERDNT A HAEE (ALEDOE 7 6af) A, 7ry=7 MEROKGEIZHER L T
Wb, ZHDOMALD 2 ODONEIL, T ey = MERBIADNT A O, 61237
TABERKLT 77— by =7y MEREVWIETERY FU—7 2L TS,

Legend

Hi#t: JICA FH#E M based on Google Earth

8.4-17 7Rz Y MERMTEDBRFERARY FT—2

L G aS_——— S
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AT V3 B R O MEFFE B & ik O AR B LR DO T DI E T 5, AhEIE, ) Lk OER V%
HIEEROERONTIICHET 5, MEEOIEEE, BICLE T 5 REFE R OB RIS
WTIRET 5,

TuY =l MEBOEBICHEWEFERAAE I NS 5E T, BIFO @R iR T D720
2, TROOBERAMNERZ GERR Yy NV —7 &k,

{38 (FR)DMIE R 1% 14.9km (BR7.9km, FMR7.0km) . fHESEE (RL-RD) OMIEE 1T 2.1km
(BR2.1km) Th %,

# 8.4-15 |2, AELOMKE & (HEKRO—E %277,
# 8.4-15 B L HEER %

il JICA FRE]
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EEERET
VR R T, B AN K O A O M ) 720 22 5 Mo Al 2 10 00 JEV KBS L 0 72 o 1 k4
%, £7o. VEERETILED O ERBRER L R L, kM R O BI%E LA MEA [ B 8
bD, T, £ 8.4-16 IR L 9 Ak ACREEWIC L BT L2 L. AR OME X
S U755 A 7 DL TR L % S L7,

#* 8.4-16 ZEFRETIDIESR

; " FERETL
MEDER WE EE
Bt H@E Hydroseeding
+8 Bioenginee'red Cut Slope
Hydroseeding
Cribwork + Shotcrete + Ground Anchor
vx s Cribwork + Shotcrete
= Cribwork + Seed Packet Works
Shotcrete
b= Net + Shotcrete

HiH: JICA FRA

BRIk &t

8.4-18 (ZAHAM D IKIRO YK ARMZ RS, 7oy =7 MEKIZEE S 28K IE, bk
ARIVHIGHE S FLTUV D BR[O AL & BN o STV D, 2 O & DI
JII (K 8.4-18 OFM) N7 ry=r MAKOFH ML T\WD, /o, K ETIZ, Zh
SOFINTAN A IR (4 8.4-18 /K EfR) % 99 T (X 8.4-18 DIREAHR) MR L7,
TS DOBEAFOWII « P2 5 DKRFCHARPEK 215 720 K D12, KER v 7 2% 81 &,
IKEENA 7% 21 fHFT. £ LT % 10 ETIZEHE L7,
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mmm= Dalton Pass Bypass Road

=== Main River Line
River/Streamline

=== Catchment area

Hi: JICA FiZE
8.4-18 FAEMMIDHKRH
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IV N S ANA N ZER T EMOHMZIL, 5 300m 225 1,500m ORI LH{E I TH
%, BEAENT 17100 UL E TR ZHRIVDEROIFE A ST 1M0 BELL Lo Z A/ LT\ 5,
7'a Y7 MERINOIZ 81 EETDIRAS & Mead Lz,

PAKRRFTOEART L LT, BIJIRREZTN LKL T 7P = 7 MER O EIZRE - 72 A,
WEGEROKIE A L3 — b 730 E ORI HE KO 72 & DFRAPEAKIZ Z Y . PRI 7 &~
KIHZEET D,

HOKFR R, PSS < IR 22 & F I 1/100 UL EOAAE TH
52D, BROEHII & REERE 2 =l 5,

FEHREIL, 74V B ORI Z T, BHARDOEBLI) 0 fifi #% 51 2 33 1) B B D 4E At
3 1/100 OB LV FHE L2 EICEIR AR EZZE L, S 5 ICAELTxEE LT10%%
MU 7= E OGS U, R S, dokEtE, A i 4 o mTRENMESS 2 R A I HIl LIk E
T 5, BRBFICBITAKIEMRE L LCIE, ©— 7 HRICHES L BEKNL & )IE 2 2 e
HZ Lz s, LTI, BAROBPEMETOF BB KIREORE T IEEZRT,

Q=Q’X(1+ )
Q=1/3.6 XfXrx A

BB K (m3Ys)

7 v a FARIT L - TRD 5 v — 7 it &(md/s)
a:  TBEEAE (10%)

f. USRI

ri POKEERFHEN O )R R E (mm/h)

A ilkimFE(km?)

W K ONE RN 7 L3 — R OFHEEEIX, 7« U EUVEOALFHEYE (DPWH) DFEHE|CHE
W32, £ 8417 IZEROFHMERFEZ/RT, £z, & 8.4-18 [ZHEMEHEKNER O G MiffE 4%
RIS,

DPWH 723%17 L T\ % Design Guidelines , Criteria & Standards Volume 4 HIGHWAY Design
2015 (IZBWWT, R A N — RERFHT BT 5 FHEg KB ANE B OHIE IR U TCRE ST
WD TR O RS 1R A R (Expressway) T 5 & & b FEERRFRFHT BT 2 kB
100 “EffERU K & L, 2 Dfifi/K i & C 200 Rt/ S G RAMT T 2 il C & D8, L 8— b
FREHTI W TIE, 50 UK A3 EHKEE & LT, AR T 100 Rk BT D
&I Tn5b,
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& 8.4-17 BROKEEKE
SHEFERAE (R MB) R GEAL : 4F)

XSy )11 ERPEK
HEEY) i
Design Check Design Check Design Check
flood flood flood flood flood flood
Expressway 100 200 100* 500% 25 50
National Roads 50 100 100* 500* 10 25
Other Roads 25 50 50 100 5 10

(*): or from an overtopping flood of lesser recurrence level, whichever is the more severe based on AASHTO LRFD
2012 Sec 2.6.4.4.2 Bridge Scour

Hi 85 Design guideline, Criteria and Standard Volume 5 Bridge Design 3-6

= 8.4-18 HEERD/KIRELZET
SR (R/ME) EE (AL @ 4F)

B X 5y H— K T A TR Sy BER AR A
Design Check Design Check Design Check Design | Check
flood flood flood flood flood flood flood flood
Expressway 50 100 25 50 25 50 25 50
National Roads 25 50 10 25 10 25 10 25
Other roads 20 50 5 10 5 10 5 10

Hi#: Design Guidelines , Criteria & Standards Volume 4 Water Engineering 6-2

DPWH 73317 L C\ % Design Guidelines , Criteria & Standards Volume 3 WATER Engineering
Projects 2015 ™ 3-1 I RS TWAIED B, AL 8.4-19 @ Steep or Rolling
Grassed Area/Steep gullies not heavily timbered |ZF249 2 Z L 226, FRHERER fIZP R 0.6
M5, AAROEERN R EAEIL, ILHR)INZI W T 0.7 LT 2 2 &6, Bt
HURMETH D,

*® 8.4-19 FHHFEHK

Hifii: Design Guidelines , Criteria & Standards Volume 4 Water Engineering

I I IIILILILILILaLIL———————
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i)

7 4 U B OBERIKEREHIC OV TIE, JFHIE LT Philippine Atmospheric, Geophysical and
Astronomical Services Administration (PAGASA) 235 iE L 7= EsERE R 2> T EZ R ET D
Z Lo TS, LTeh- T, PAGASA M 2 Uc5 0 Santa Fe [ rRELIAIATHI R O R TR
EEmbEEEICFINT 5, & 8.4-20 ICHEIRE 4, L PAGASA (2005-2019)

8.4-19 (TR IR MR 2 7~ 7,

3 8.4-20 [RE&E

Concentration Time (min) Remarks
Year

5 10 15 20 30 45 60 80 100 120 150 | 180 | 360 | 720 | 1440
2 174.0 | 133.8 | 114.8 | 101.7 | 84.8 | 67.6 | 56.3 | 49.5 | 448 | 40.8 | 36.2 [32.7 (214|131 | 7.4
5 262.8 | 200.4 | 171.6 | 152.7 | 127.6 | 102.1 | 85.4 | 75.2 | 68.2 | 62.1 | 55.1 |49.9 (329|201 | 114
10 | 321.6 | 244.2 | 209.6 | 186.6 | 155.8 | 125.1 | 104.6 | 92.1 | 83.6 | 76.2 | 67.7 [61.3 |40.5 |24.7| 14.1
15 | 354.0 | 269.4 | 230.8 | 205.5 | 171.8 | 138.0 | 115.5 | 101.7 | 92.3 | 84.1 | 74.7 |67.7 |44.7 |27.3| 15.6
20 | 376.8 | 286.8 | 245.6 | 219.0 | 183.0 | 147.1 | 123.1 | 108.4 | 98.5 | 89.7 | 79.7 |72.2 |47.7|29.1 | 16.6
25 | 394.8 | 300.0 | 257.2 | 229.2 | 191.6 | 154.0 | 129.0 | 113.6 | 103.1 | 94.0 | 83.5 |75.7|50.0 |30.5 | 17.4 Culvert
50 | 450.0 | 341.4 | 292.4 | 260.7 | 218.2 | 175.5 | 147.0 | 129.5 | 117.7 | 107.2 | 95.3 |86.4 [57.2 | 34.8 | 19.9 Bridge
100 | 504.0 | 382.8 | 327.6 | 292.2 | 244.6 | 196.8 | 164.9 | 145.3 | 132.1 | 120.3 | 107.0 [97.0 [64.2 | 39.1 | 22.4

High: PAGASA (2005-2019)

Hit: PAGASA (2005-2019)
E 8.4-19 MFRAEHER
i)

7 v a AU B D BOKEERER X, WO &g U B - 72 i3 E otk o H 0z
AECOFTERER E L TERS NS, JFHIE LT TRARBTRED SINEICE S AR 1] & [
TENOBKARIEREE (O TR 12 ofnt 35,

i) TR t1

BEAKFEA R (LN T OB BT 5 S0 PR EIRI ORI K> TR 508, — i

WCIIROERERE L L TED LN T W5,

(L shya )1 2km? 30min
RV B e Ak 2km? 20min

2T BB R T H 5 Z &2 bk AE 2 2km? LLETH % & & 13 20min 2595,

I I IIILILILILILaLIL———————
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— 5. WIS 2km2 LT oL X3, LTFoRic kv EEt+ s,

t 1=30V A/V 2
At fs (km?)

i) SRR t2

BKWE T IR 12
Kraven =
t2=L/V
t2: 767K e T R
LB & (m)
VKR N IHEE(m/s)
|- 8 2 i

I 1/100 UL & 1100 ~ 1/200 LA

1/200 T

\% 3.5m/s 3.0m/s 2.1m/s
7'a Y7 FXBUIRIR DALY 1100 L ETH D Z LB V=3.6m & LT, it I

RefE] 2 HE S 2,

EREICESEFR LB LR CROWAKITHEZR bR 8.4-25 (TR,
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LROFHRA LY | MR A0 BT AKFEIIER 2 A o5— b 80 T, WIS A (LA
M) 12 EPTAEE L7, MRRAHL. (85 MRMA (RT. DY A (LARMET) &
L 181 AR T (R

KB AN SN—FRy 27 A (CBW) X, uyxr MEKLAZZETHTTOEKE (BR)
Lﬂ+ﬁj—é o

m=m= Dalton Pass Bypass Road

=== Main River Line
River/Streamline

=== Catchment area

HH#: JICA F A
B 8.4-20 REMMDBKRIR (Hi8)

KT L R— R DEREHIBWTIL, LFTOEBAZZE LT,

O HWUNCEHFHEEZFIRE L. LERNZERE MR T 5, sHEEZZ2IZEmAK L D W
mThsdHZ &,

© WNZEEIE, EORREZHERT D2 L, NWERSIE, B — MRERE, B,
TER TR JOVKEOMER 2 1280 | LERR &SR T 5 L 0 ITRET D,
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i)
O  WEHANCRBET D2 HINANRN— R THLHZ D, BREFLLL S EE 1.5m & LT
HIET D,
@  IERTE DM DO 20, ADBADVEO D H5E1%, 1.8m LLEDNZEE % et
T2,
@ A= FNORIERAN L, BAROWIEHEEZZEZE L L T0.5m &5,
L7=2 5T, f/NZEE SRR ANE 0.56m & E 1.6m 25 hET2.0m &5,
HARDOEMEDYA . IEAN 0.5m. &85 0.6m 12, FAHBRAENESINLIEE. EbHIC
0.5m ORBEZIBINTHZ LT TEBYTHZ LI TRY, &F 1.6m 23NZEE S DR/
LB,
i)
N — Ng/hNZEE & L CIE, MEREEHZEAEZE LT, RN ZEE X 2.0m ERIT L, 2.0m
LRRET D,
i)
74V BB W T, BT A I N— F OF/ NNZERTH OB L LT, LT ki
BEINTWD, 7avxoZ MEKKIL Expressway Bk TH D Z &G i/ T X 1.0m X 1.0m
Lns,

Minimum Sizing

For culverts crossing under local roads, a minimum internal width and
clear depth of 910mm is required.

For culverts crossing under expressways, a minimum internal width and
clear depth of 1m is required.

{18 Design guideline, Criteria and Standard Volume 4 Highway Design 5-16

iv)
LU LN Z W T A, WAZEOMAN TIN5 561 EFHE E B o 3 %4 REE I
Wrimi e K& SRE LTc, 7z, BAWMREJINCIE, BN & b7p & 2&iE LT,

i A= EANE R XL BEFKBEOIERH L [F—mE & L, A0S LR T, FHSR
AT 5 X9 RBBRAELL B2/ 585 A0E. v S— R TR IR T 23T 5,

i. F N3 — KN TFHOKE L NZE DR EEINDBENNH HGAITIE. BERKE O
OIRREICAE T 5 F COXM, KBS & OV Z 7 7 T OEIR TIZ L0 RET 5,

i, BERRKEAERICH L CRRZT 25810, REAEZRRNTOELT D,

iv. HEHIE IS 0.8m/s. F K 5.0m/s &9 5,

BEAFARBE ORI EI2 L0 | B/ AR A 0.1% F THA L Th LV, ImRAAIT 10% % [REE &
L. HUEZ BT 2457 MW ARy 10% % Z 2 25 a1E, W01k, WAL, EIR LR EOxEE
AN

HAKEDOFEIT AR OMEICEIR R il E FRIORTRKEICIZ 5,
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% 8.4-26 MFrASN S FEHTREDHH

R E RS O i (m/sec)
a7 Y—k 0.6~3.0
T AT 7L b 0.6~1.5
ARV EEF T e v 0.6~1.8

HL B  T I P141
KRRy 7 A N— NO—EEREFE 8.4-27 K FE 8.4-28 |Z/R"7T,
% 8.4-27 KBARY I XAILIN—F—ER (1/2)

Unit:m

it JICA Fi&EH
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% 8.4-28 KBARY I XA HIL/I— —KFRK (2/2)

Unit:m

High: JICA A&
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K1 (1/10,000 #UBNIZHES EARERK) T L7 m =7 MEREAIOR 2 BT 5 @A ic
R IR NV AS— Ry 7 2 (CB-W) ZE#ET 5, MA T, LIDAR JIENHIERK L2
1/1,000 #IEZ D> 5 1 SOIEAKMUT 2 SLLEDORF SRR S E2id, KB SA 7108
— bk (CP) #&ET %, CP O¥ A X, #MFFEHAZELTo1.52m & L7z,

F 8.4-29 T NSA T HNNR— NO—EFRE T,

% 8.4-29 HIN— b4 T—F

i JICA TR
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Tr Yy MEROKIRR X)L S AR OPKZBEENCT O 7o, FKERIEZRET D,
8.4-21 |[ZHEYERIHT XN T DO PR 2 757,

NI LEmOIER. 2)8) £ kO Hikm OER . 3y B2 3E L, ke ik oikFIC LR
g (=27 U —hgha) ZRET D,

Hisit: JICA FE2EN]
8.4-21 fIi&. #tHk. L RAEOHELKE

I I IIILILILILILaLIL———————
NK-KEI-NE-CNEXCO 8-44



JICA Preparatory Survey for Dalton Pass East Alignment Road in the Philippines

FINAL REPORT July 2023
L _______________________________________________________________________|

) AR o BN I AR E T D, AEO T A XIT4oKERT (AR L OEmma) &t
RVEHEA RN L CRE L, BHRORSE, U500x500 & U600x750 @ 2 FlEFEAHH L1z, il
DOFEMM A X 8.4-22 (2R T,

1175

750

a8

&5

150

150

150

L

{7 (US00x500) I (UB00X750)
Hi#: JICA 7R A

8.4-22 BEIDRIFEDEEH

EEXHEOER IS A= 7 UV — b ikd L MAEZRET 5, L RO 2 X
8.4-23 IZ-,

Hidh: JICA FRA
8.4-23 AV ) — DM
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iR OBRICHRET DAL, BEZErE el L, BAEKA CB-W, CP “CHEHEKIC
PRI 2 HRYCRRET S, Y% O ¥+ X3, U500x500 Z 424 ¥ %,

EPUCRE T 2R, SokmfE (EES L Ovsmma) Skt EZzGH L, ARED Y+
RaRiE Lz, R OFE, U500x500 & UB00x750 (X 8.4-24) @ 2 FEMHAEHHT 5,

11758

5 475

6l

T50

208

850

150

150

150

L

{AI7# (U500x500) {AI¥ (UB0OX750)
Hii: JICA FRA]

8.4-24 ZRICHRE T SHIEDM
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NI T m P = 7 MEROT N TONBICRIET D, /NEMANEOTEMMN 2 X 8.4-25 (2R
R

Hgh: JICA FHA [
B 8.4-25 Lm/IMNER{IEDEEH

HEEAK THE 7w 2 = 7 MIERECR L M O ERHE O K 2 AP T 5 7o D ICR E T %, 1 B
L7 O/NBIER D 100m A #E 2 HERICRET D, 8.4-26 (ZHEDEKEE DFEAMIX £ 7R T,

Kears i /l-‘ e
a5 i ] Z / /
—5 STUME. MAsoniy
L 2 !

& o
LH N CETAIL OF VEF-400
L ‘::i“q ' FTN (SECTION — )
H\\\;h i - &A1
e
—i o ________——_'____ % T - e fi e

L JICA A
8.4-26 EZm¥EHkkT (BLH
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T

ARG AW 2 A DL ISR T,
1) DPWH Design Guidelines, Criteria and Standards Volume 4, 2015 (DGCS)

BRI, JER A A TOMEDONEEERB LIRE LT, #2111 K0, V—Var &) —
Tariloary s ) — MEEASIIZENEN 73%,49% THhDH Z & EFNV MU RRBEE X
IV NN ANA RADRMRIER N7 U — MMiETH L0, AMEKL a7 ) — Mtk aE
ET D, F 8.4-30 1T T X DI, 4 FHEOHMEMEREZERA LT,

% 8.4-30 7AD Y FOMEER

B O FEIE (ALY FJE AR
HIE 300mm Concrete 200mm Aggregate Base Course
Ty MEE
Y= 230mm Concrete 270mm Aggregate Base Course
fiiE (BR #4%) HIH 300mm Concrete 200mm Aggregate Base Course
MIE (FMR #i4%) HE 300mm Concrete 200mm Aggregate Base Course
fAE (PP #if%) B 300mm Concrete 200mm Aggregate Base Course

HiBL: JICA S

fTHE#EEY

fElRRFR DI EEAIMA D20, TuY =7 MERICZBLE SR A RET D,

i)

DS 5m DL B XNV L HL ] 0 BEANRBLES 1L D 72 2 it & R E T 5

i)

BANE T Y 7 MEBSORAZ T2, U HER R OELERICT =V A 2RET 5,

7Yzl MEBFAEICREERE 5 2. MR8 @e R 5720, smEEiaR %
T 5,

i)

MREIE R T, B, BEREE0BA 7 A VASRIC LB fE . e s ] FERe E
ZITH2HDOTH 5,

i)

ERHAZ LB E R AT A - OB O FEICERS A R BT S, BRI mE A
Bl 32 72 0 O R HIfER E AT O FEE ML, F 2R BOMIEILO DI RCEE LT I,

&

e

l\l

B S RRE T D SLANTREM 2 E 3 %,
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R INSZ R

AEITIIAB R ZAERER & U COEERERE BT 2 720 ORI iz O FFHENZ OV TRU
T 5 BN OFE 2K ET H7DICiE, UTOFHIZOWTEHET LHENLETH D,

®  iifE & 70 2 BREEE K 0O B i 5 i

AifEL DA v H—F = UONE

BHEUNT 15

BHEfro L4 70 b

BT o N BALE

o HELEKLIZHE S BHORH

THHIE, ARHER OEEHERE O & LT 1 BT D,

HEFY AAZmE (AADT) 2 HHEE S L5 akeHREfzc@EE (DHV) . ETC FI %, NEXCO #%
FHEHEICL D ETC/~=a 7 VEHEINZ D 1 BHiidH 720 OB A © & I LB H I 2 HEE L
TRER, ESNDAEM T Ik, M6 B (T3 T D) BRETHDL, KD 3
SOHARIL. 2 5D ETC H L 1 DO~ = = 7 VBB L CHER S5, MEBFEOHEEIC
X, [X84-27 12 6 HIROAREEFFOLA T 7 MR d, £, BHEEETCERER L
OREfERR L, BT & OFRR E IR L TR &SN D, AT, SRR G OBRIIET O TEH
AR THOVNENRD D,

7 Tt
: O 3

i JICA A

B 8.4-27 St EFDEABRHEFOL I TV +
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