





APPENDIX NOTE 8.2 | 'GEOLOGIC FORMATION OF THE ROADS AND FARTHWORK

. 8.2.1

2 8.2.2

MATERIALS

Paranaque«Sucat Road (A"Route) '

The’ geologlc formatlon of the route consists of tuffaceous shale, B
silt stone and sand stoné of the’ ‘Neogen-Territary: Quarternary,

'-whlch is- covered with 511ty clay and silty: clayey sand’ in the.
,hllly reglon and -with sand,’ silty sand and silty clay in. the
‘codastal region. In the stretch between ‘STA. 0+00 and" STA, 5+400

the ground surface is covered with 311Ly clayey sand and . 11ght
brown silty c1ey mlngled with some weathered shale and 'silt tock

,fragments, ‘the standard penetratlon value N ‘thereof belng in-the

range of 11:~°40. 'The thicknéss of such a: stratum' is comparatlvely

“thinand is in the range:of 1.5 = 3.0 m, which' is ‘adjacént to

tuffaceous shale and s11t stone. of basal part,  The ground water

"level in this area is about 3.0 m below the ground surface.

Alluvium stratum (Fluviatile beach deposit) distributes in the

“stretch between STA, 5+400 and STA,. 84600, .the" thlckness theleof‘
increases abruptly from the STA 7+8OO and beyond

-Alluv1um dep051t here con81sts of llght or dark. gray coarse o flne

sand with a’ little fine gravel and’ olive brownish gray. silty clay .
with some flne 'sand,” the standard penetration value of N .thereof

“betting: in. the Tange of 1 - 15 1n gilty clay and 20— 24 in the

coarsé: of fine sand w1th gravel "The thickness of such’ stratim
~ig in the range of 6.0 = 7.0 m in the. stretch of STA. 54400 to

- STA. 7+800 and 10.0.m - 11 5 m in the sea bottom in the stretch
;of STA 7+800 to. STA 8+600 :

The ground water level in thlS ‘area is O 5 = 1% 5w from the ground

.surface on “the land 31de where ‘the" ground elevatlon is' 0.7 m

above sea lével. ‘Beneath such a- soft stratum lies tuffaceous
siltstone dnd sand stone as basal part. In ‘such a stratum lies

‘a thin stratum of" corallian: 11mestone of ‘about 1.0 m in- thickness,

thestandard penetratlon value of this thin stratum is in the

: range ‘of 45/30 ~ 73/30 on its upper surface

.Zapote Alabang Road (B Route)

The geologlc formatlon of th1s route c0n31sts of tuffaceous shale
. silt stone and sand stone of the. Neogen- Teritary Quarternary, which
i8 .covered. thlckly ‘with 8ilty clay in the hilly reglon and with
' coarse to fine sandiand silty clay'in the coastal reglon of the

o Bay. Namely; “in the: stretch: ‘between: the' startlng ‘point- of the

route and  STA, 9+00, which is the hilly region, 1s covered with
light dark brown, silty clay with a little fine sand, where the

standard penetratlon value N is.in the range of 8 --25 Its
thickness is in the range of 3.5 ~:6.0 m and 1s.ad3acently:in'ﬂ
contact with tuffaceous shale, silt stone and sand stone of basal
part. The ground water level in this route is: in ‘the depth of

‘the range of 45 - 10.0 m- below the ground surface

In the stretch STA. 9+00 to STA, 11+600 of this route Alluv1a1
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8.2.3

_stlatum (Rlvet Alluv1a1 and Sea Slluv1a1) dlsttibutes, where the

stratum thickness abluptly inciease from STA. 11+400 and beyond.
Such ‘Alluvial stratum consists of light to dark gray. ‘coarse’ to
fine ‘sand with fine’ gravel and brown to olive gray silty clay
with some fine sand the standard penetxatlon value N theleof

ﬁtemalns in the range of 1.0 = 12.0 in silty clay and in the ldnge,”
~of 4 - 47 in doarse to fine sand. The thickness of ‘such stratum

is in the range of:5,0 = 6.0 m in the stretch STA., 11+200 on the:
1and side and in the_thlekness ‘of about 11.0 m in the Stletch
STA 11+200 to STA 11+600 on the,sea 51de..

Underneath of such soft stratum thele 11es .the dlstrlbutlon of
taffacéous -shale, Sllt stone and sand stone as the basal part “the
standard penetratlon value N thereof is in the range of 58/30 = 60/)

on the upper surface of the basal part.

'Tagu1g~Las Plnas Muntlnlupa Loop Road (C Route)

.~The geologlc formatlon ‘of thls route con51sts of tuffaceous shale,'
'51lt stone” and sand ‘stone. of Neogen Tertlary Quarternary PllOCEn
,_Plelstocene ‘Period as its basal part and soft stratum ¢overing:

thereon. Tuffaceous shale, silt stone :and sand stone here’ belong
to soft rock, the’ standard penetration value N thereof remains in’

" the range of 70/30 -.60/3, and. its uni-axial compr9551ve strength"

qu is 1n the range of 20 - 63 kg/cm

The soft rock stratum coverlng such a basal part is brownish

_.gray clayey silt: dnd light ‘gray silty clay with some fine. sand
and’ also. 11ght Drown silty clayey sand, its. standard penetratlon

value N remalns in the range of: 8 - 30, and its thlckness is in

._the range of 2. 30 - 7. 00 m.

“8.2.4

In the rlver beds and vallyes, where usually the thlckness of

_[such coverlngs are thln,,the ‘basal part exposes on- the ground
surface dlrectly and such characterlstlcs are commonly observed
.on. the whole length of the route. :

The ground water level along thls route is 3.0+ 10.0 m: below the

“ground: surface, comparatlvely deep compaled w1th those on. other
: routes. : .

-.Such geologlc characterlstlc of thls route glves a. merlt to

strictures to ‘be’ bu11t to enable economizing the: type of their

-_foundatlons restlng footlngs directly on the exposed basal part

of the ground w1thout us1ng any plles.i'

Fill Earthvork Materials

‘The following three locations were selected to test filling:
- materidls for the earthwork Samples were tested with Compaction

- Test and CBR Test.

5A8;27



TP 1, 2, 3, sampled at Susana Helght Alabang, Muntlnlupa. .
TP~4, 5, 6, sampled ‘at South Luzon Expressway, at San.Pedro,
: Laguna :
TP7, 8, 9, sampled at South Luzon Expressway, at Patatan,
Muntinlupa. : : .

_The results of these. tests are presented in- Appendlx Table 8 2-2,
“According to Appendix: Table the optlmum moisture content is in
~ the range of 16.0. - ‘40, 54, the’ naximom dry density ‘in ‘the’ range
Cof 1.301 = 1, 710 tons/m 5 the CBR value’ in' the range of 4. 6 -
S 49.7% in the case of 10 blows and if the maximumn and minimum
ones (TP 6 and"7) are excluded it is-in the range of 5,4 -
"12.7%, the average belng 8 4/ ' : :

“The results of Atterberg Limit Test conducted only for f1ne
particles of ‘soils. show the L1qu1d lelt of 134% and the Plastic
Index.: of 12/ Lo : ,

'Based on these test results the fllllng materlals sampled at the
aforementloned locationsg are evaluated to be favorable for
fllllng purpose- in the earthyork.
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APPENDIX F1G.8,2-4 SOIL PROFILE OF A~ROUTE
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THE METRO MANILA OUTER MAJOR ROAD

S PROJEGT "{ SOMTHERN PACKAGE)

SCALE -
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- APPENDIX FIG,8.2 =6 SOIL PROFILE OF B~ ROU1E
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APPENDIX FIG 8.2-7 GEOLOGIC PROFILE OF CONE PENETRATIONS
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APPENDIX FIG. 8.2-8 SIEVE

A. SIEVE ANALYSIS
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APPENDIX FIG, 8.2-9 MATERIALS MAP
NEAR THE PROJECT ROADS
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APPENDIX TABLE 82 3 MATERIAL SOURCES NEAR THE PROJECT HOADS

Source. Regiona II & IV«A, DPH

"Héprbesignatioﬁ;

. Brief of;Material Sources
Number ‘ - : : :

,:Cavite.Prﬁvince:

C=1 | Noveleta Source, Km. 26 60 near Bailey Brldge'
" Materials: Screened Sand
Quantity: 10 cu.m./day very 11mited
Spec B Item No.: Item 305 Type. "C“, Item 308 Gradlng 0

C=2 .Bacao Source, Km. 29 20, 80 M left going to Gen, Trlas
o Transpassing private properties o

Materials: Sand, Quantity: Unlimited -

Spec's. l1tem No. Item 108, Item 308 B

L3 iCarmOna Source, 800 m. left of Km. 47, ?b going to Carmona
o Materials: Sand, Quantlty -Unlimited
Spec's. Item No.: Item 108_ Ttem 308 "B

G-l ;Salltran Source, Approx. 500 m. right of Km. 29 00,'
- Salitran~-Molino- Road.Tranapasslng prlvate properties.
‘Passable only durlng dry season .
- Material: Sand, Quantity: Unlimited
. Spec's. Item No.: Item 108 Item 308 npw

C=5" _:Santol Source, End of Santol Feeder Road. Pagsable only
-+ . during dry seascn- : : '
- Materials: - Sand, Quantaty- 'Unl;mlted
Spec s« Item No.: Item 108 o

C-6- Prlnsang Matanda Source, Approx. ?00 m. left of Km. ha 30
. going to Capitol :
‘Materxals- Sand, Quantzty Unllmlted
'Spec [ Item No.: Item 108, Item 308 wpw

C-7 ‘“tﬂﬂlc Source. Km. 4? 90 near Santolan Culvert '
' ‘. Materials: BSand, Quantity: Limited Approx. 400 cu.m.
Spects. Tten Noui Item 108

CC=8 ,Qulhtana Source, 90 m. left of Km. h5 79 Tanza-Trece
el " Martires National Road

“Materials: Sand,-,,Quantlty:- Unl1m1ted~

- 8pec's. Item No.: . Item 108, 1Item 308 vwpn -

AB-15



Calumpang Source, 250 m. right of Km. 59.08 going to

Indang

- Transpassing private prOpert1es. Passable only during_

¢-10

- C-11

Laguna

- dry season

Materiala:  Sand, Quantlty: Unlimlted
Spec's. Item No.: TItem 108

Maragondon Source, . Materiale: : Sand and gravel
Quantity: .Unlimited, ‘Ttem: All items

Province

L6

L-~7

L-8

L-11

Sta. Cruz River, Item 316 - Fine Aggregats

Laguna Quarry,

Item 108 - Aggregate sub base, Item 200 - Aggregaue bage -
course: :

Item 316 = . Fxne nggregate, Coarse aggregate

Calumpang Rlver : o
Item 316 = Fine aggregate. Coarse aggregate, Boulders

San Pablo-Calauan Boundary Black Cinder

Los Bafios Quarry, Item 200 - Aggregate base course
Item 316 - Flne aggregate, Coarse aggregate

:Banaag'Quarry. Item 108 - Aggregate sub-base

Item 200 - Aggregate base course

Calamba San Cristobal Rivéé,:lfem'}jé - Fine Aggregate
Calauan (Paliparan), Item*?bS ;'Aggregéte sub-base

' _D1ngin Quarry, Item 108 - Aggregate sub base

Item 200 - Aggregate base course, Item 316 - Flne
aggregate. Coarse aggregate
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Rizal Province

:R~1 _ -Séh_ﬁoue,'nohtalban, Km. 284200
Aggregate for Items108, 200

R-2  Phil Rock Prodss, Inc,, Km. 204000
hggregate for Item®) 108, 200, 308 or 312
Fine aggregate = Coarse aggregate for Itemss310, 316 or &05

R-3 - Wawa, Montalban . = e
‘Aggregate for Items: 108, 200, 308 or 312
‘Fine aggregate -~ Coarse aggregate for Items: 310, 316 or 405

‘Rl Burgos, ﬁoﬁtalbéﬁ, Km°;26+500
' Aggregate for Items: - 108, 200

R-5 . Rizal Consolidated Investments, Km. 25+850
Aggregate for Items: 108, 200, 308 or 312
Flne aggregate - Coarse aggregate for Items: 310, 316 or 405

R-6 'bulbng‘Bayan, San Mateo, Km. 24
‘Aggregate for Jtems: 108, 200

R-7 Phllstreas. Mar1k1na : :
Item hOﬁ-A Pre=fab, concrete products

R-8 Mayamot, Antipolo C o
e Adobe stone sp&lls, Aggregate for Items: 107, 108

R-10 Pagﬁasa Sfeel_Cofp.,ZPaéig
: ‘ITtem 406 Reinf. steel bars

R;11 _Concrete Aggregates Inc., Longos, Q. C.
: " ‘Fine aggregate - Coarse aggregate for ItemS' 308 309,
3104.316 or hos _

R-12 .Ph1l Blooming Mllls, Pasig
Item for 406 - Reinf. steel. bars-

" R=13 Asphalttrade & Rizcon, Items: 309, 310 or 413

CR-14 Constress, Pasig, Item 405-A Pre-fab, Concrete Products
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R-15 Island Cements, Portland Cement
'R-16  Filipinas Cement, Portland Cement
R-17 Teresa'Quarry;nggregate for Items:s 107, 108, 200

R-18  Elirol, Pasig - Co
Item h06 Relng. steel bars, G.I. sheets

R=19 Puyat Steel, Item h06 Reinf. steel baré

R-20 ';Phll Rock Products, Mandaluyong

Fine aggregate - Coarse aggregate for Items: 308 309, 310
316 or hO5 _

R«21 Supreme Aggregates, Inc., Taguzg .
Flne aggregate - Coarse aggregate for Item:316 or 405

R=22 Betbnval*Reédj Cémént.-Km. 16
Item: 316 or 405

R=23 Peéorp..nuntiniupa ' '
Aggregate for Items : '10?,7108, 200

R«24 Concrete Aggregates, Inc., Angono_ :
Aggregate for Items: 108, 200, 308 or 312
Fine aggregate - Coarse aggregate for Items. 310, 316 or 405

R-25 'Cardoné, Aggrégate for Items: 10?, 108
R-26 RiZal-Cement, Binangonan, Portland Cement

R<27 Navoias, Talim Island, Cardona :
: For all items 1nvolv1ng crush r0ck and by-products

R-28 Quisso, Pililla, Agé:ggafe for'ItehB: 107, 108

R-29 ~ Bugarin, Pililla, Rizal
& Aggregate for Items: 108, 200
R-30 o
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R-31  Bukal, Tanay, Aggregate for Items: 508;'200

R=32 Genrock Tanay . o ' :
: . Fine aggregates for Items: 310, 316 or 405
+ Ttem: 316 or 405, Item: 201 {(CTB)

R-33  Midland Cement, Tanay, Portland Cement
_R-34 AP, Sacrameénto, Tanay, Aggregate for ltems: 108, 200

R—35' Supreme Aggregates Asphalt Plant,, Tanay
: Items: 302. 310

R-36  Rivas, Tanay, Aggregate for Items: 108, 200

' R-37  Sta, Inez, Tanay, Aggregate for Items: 107, 108

San Paﬁlo‘citj

SPC-~1 Km. 79+B00, Materials: Volcanic cinder good for
- Items: 107, 108
‘Distance from National Read ~ 150 M.
Quantlty" ‘Abundant

8PC-2 xm;,ssfﬁoo,- Materials: Item 200, Distance from -
‘National Road - 200 m. ' '
© Quantity: Abundant

Tagaytay City

T-1 - _Proﬁobédirock*quarry.for_Item 316
- Distance from Km. 61.71 - 1 Km.
Approx. quantity: 200,000 cu.m.

T2 Quarry for Item 200, Statlonlng Km. 62.50
. Approx. quantity: 150,000 cu.m. Lab. Report No.
9-157-56: s0il claaslflcatlon_A'1-a(19)_

:T-B . Propoaed quarry for Ttem 200 Stat10n1ng Km. 63 00'
- Approx. quanflty' 300 Q000 cu.m.'
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Bulacan Province

Sta. Maria'gfavéerit;'Kmq 32.85 right of Bocaue ~
- 8ta. Maria Road via Taal (Sta. Clara ~ Sta. Maria)
. Aggregate sub-base and Aggregate base course

PuiiléhﬂQﬁarEy;=Km. hﬁ;B-lért of Pulilan-Calumpit
Road (Poblacion, Pulilan) 1.2 Km, Sand _

JLohgds_Qﬁarrj;'Kﬁ.~45;3-1eft.Puliian4déluﬁpi£ Road’
+ 0.8 Km. Longos, Pulilan. Common borrow and
Aggregate base course o

Angat River, Km. 38.84 right of CVR + 0.15 Km.,
Sto. Criste, Pulilan. Washed sand

Makinabang Gravel Pit, Km. 46.43 right of CVR +-
Q.64 Km., Makinabang Baliwag., -Aggregate sub-base,
Aggregate base course Type "AW & "BW g concrete aggregate

Tiaong Gravel Pit, Km. 48.42 right of CVR + 0.15 Km.
(Sto. Cristo, ‘Pulilan) Aggregate sub-base, Aggregate
bage course Type "A" & “BM L G-1, S-1 & 3/4"

San Pedro Gravel Pit, Km. 53.30 left of Plaridel-’
Bustos 0ld Road + 1.2 Km., (San Pedro, Bustos) washed
sand & washed gravel, Aggregate sub-bsse k base course,
Type WA g nRn :

Sabang Gravel Pit, Km. 53.05 right of CVR + 0.70 Knm.
(Sabang, Baliwag) aggregate sub-base, Aggregate base
course, Type "A" & "B" to Concrete Aggregate.

Tanawan Gravei'Pit,*Km; 53,6'1eft75f:P1aridél - Bustos
Road + 2.5 Km. {Tanawan, Bustos) Aggregate sub-base
and Aggregate base course, Type "AP & "B

Caingin Gravel Pit, Km. 54,50 right of Baliwag - San
Rafael + 0,90 Km. (Caingin, San Rafael) Aggregate sub-
base, Aggregate base course, Type "A" & "B" to concrete
- aggregate :

Luzon Aggregate Inc., Km, 72.15 + 1.6 Km. left of |
Norzagaray - Bigte Road (Norzagaray) Concrege Aggre-
gate G=~1, 5~1 & 2/3" Dense graded aggregate. :
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Pulo Gravel Pit, Km. 64,84 rlght of ‘Baliwag - San
Rafael Read + O.h Km. (Pulo, San Rafael) Aggregate
_sub=-base and Aggregate base _courase, Type HAN & npH

. Gulllar Aggregate Co., Inc,, Km. 55. 8} left of Plaridel-
Bustos-Norzagaray Road (Bonga Menor, Bustos) Concrete
Agg:egate G-1, 8-1, & 2/3" Denae_graded aggregate

Tartaro Gravel Plt Kone 85.45 rlght of San Mlguel-Sibul Road
+ 0,80 Km. (Tartaro San Miguel) Aggregate base
- courae Type "A“ & "B" to Concrete Aggregate & Boulders

_Sta. Ihes Gravel Pit, Km. 8. 650, 1.20 Km. right of
-San M1guel-81bul Road, Aggregate base course to con-
crete aggregate

Batuhan Gravel Pit, Km, 82 g0 r1ght of San Mlguel-
‘Sibul Road 2.0 Km. {Labne, San Miguel, Bulacan)
Aggregate base course, Type MAW L WB" & Boulders
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APPENDIX FIG. 8.5-1 CAPACITIY ANALYSIS OF INTERSECTION

(SUCAT)

N

4

~ . 655 VEH/H
i
2 |
06‘ S
. |
i L,
306 '.l_ 306
——————TINTEGRATED| .
- - TRAFFIC SO ot | pEASE |
TRAFFIC PHASE| VOLUME P0§2;3%§CS;§§C;TY 9°“§f§§g°“ MODIFIED| TIME
v (PCU/E) A Y = w/cp -~ |(8EC)
- VL = 1236 | 2 % 2000=4000 0.334*
——-—'_'—-—“f——-—-z- = = 2 x 2250=4500 0.175
VT = 786 _ _ .
Y _ VR = 367 . ' - . o 39% 36 + 3
T L O 200022000 | = 0,052
e i VT = 786 | 2 x 2250=4500 0.175* 2% |18 + 3
o VR = 467 S .
S S VL = 367 2 % 2000=4000 0.092 | | |
) : = .
T s | rxemeso | oo | g 4y
N VL = 467 | 2 x 200024000 0,117
: VD = 367 1 x 225022250 |  0,163* 208 |17+ 3
' VR = 1336 - : ' :
TOTAL 0.835 | 100% | 100
_Key P_lan . H&nila
At-Grade Intersection
Par#ﬁaquemm L o

South Luzon Expressway .
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ARPENDIX' FIG. 8.5-3 CAPACITY ANALYSIS OF INTERSECTION
(A~ROUTE/ IMELDA AVE. EXT.) '

-4

. -em - Grade

' oo Separation
o 618 VEH/H | N
e e TEGRATED] .
TRAFFIC L : il T PHASE .
TRAFFIC PHASE| VOLUME P??ﬁiafﬁcgig?cITY C°“§f§§39“ ¥ODIFIED| TIME
v (ecu/m)) h Y = V/Cp’ (SEC)
; b VL = 39% o} 2 x 2000=4000 0.099 .
—-A;Iffﬁifz VR = 1184 ¢ - _ :
——a-vr—-- [ VR = 1688 TR - L 17% o+ 3
LA VL = 239 | 1 x 2000=2000 0,120% | . = .
_ ] | vL = 1884 | 3 x 2000=6000 | 0.314*
1T TT ve = 7k 2 x 2250=4500 0.165 -
. VR=239 L . L b 41+ 3
= VL = 1688 | 3 x 2000=6000 0.283* |
TTIT T TV = 42 2 x 2250=4500 0.165 |
= [ VR = 394 g | 39% | 36 + 3|
1 v =
VT =
VR}_:
ToTAL 0,717 | 100% 100
. Key Plan

Imelda

Av, Extension

“Sucat
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APPENDIX FIG. 8.5-5 CAPACITY ANALYSIS OF INTERSEGTION

(A-ROUTE/QUIRINO AVE.)

=

: :Sepafation
; _ N — TNTEGRATED T
. - TRAFFIC | ..o - - i § - | PRASE -
TRAFFIC PHASE | VOLUME | O0oLBLE GAPACITY|CONGESTIONyop erpp| pime -
- v (pcusmy|  Cp (BCU/H) RATIO : (SEC)
B v AR b Y = V/Cp A
L VI = 2k | 1 x 2000=2000 0.928 '
— = == VR = 968 - : 1o '
— = fvR=270 | | 39% 34 4+ 3.
— VL = 605 | 1 x 2000=2000 0,303* | N
A VL =968 | 2 x 2000=4000 | 0.242
. VR =605 | : 31% 28 + 3
nFE VL = 270 | 1 x 2000=4000 | 0.068
ST VT = %79 1" x . 2250=2250 C.256* T B
r VR = 2h4 ' ' 2% 129 + 3
PTOTAL 0.815 | 1006 | 100
_ : Mahila
Key Plan

AtmGrade:InteréECtion

Quirino Avenue
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APPENDIX FIG. 85-7 CAPACITY ANALYSIS OF INTERSECTION

(B-ROUTE/QUIRINO AVE,)

338"

338

TRAFFIC
‘VOLUME
v (pcu/H)|

POSSIBLE CAPACITY
“Cp. (PCU/B)

“|INTEGRATED
CONGESTION
. "RATIO
="V /Cp

— L Grade
Separation_

HODIFIED

PHASE
TIME
{SEC)

VL = 295 | 7 X 2006022000
VR = 251 |
VR = 217

mann

0. 1k8% |

%

26 + 3

200022000

2000=2000
225022250

VL= 42 101 x
VL= 251 | 1 x
VI = 406 | 1 x
VR = 47

Howon

',anék‘.

0,126

0.180% |

358

» |

217 | 1 aooozzobd';
406 | 1 x. 2250=2250
295

VL
143
VR

oW on

04109
. 04180%

36%

| 33 .3

32 +« 3

TOTAL

100%

0,508

100

Manila -

-Key_Plan

‘AtnGradé Intersection

Quirino Avenue
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APPENDIX FIG, 8.5-8 CAPACITY ANALYSIS OF INTERSECTION

(BICUTAN)

— - — Grade

N . Separation
o e RTRGRATED .
oo | TRAFFIC CETRI Y G ABPRATIY | d : PHASE -
" THAFFIC PHASE | VOLUME -_P°$§I§%gcg;§§01?f C°“§f$§é°" MODIFIED| TINE
ST v (pcusmy; P E Sy s | (5£C)
N VL = 724 | 2 x 2000=4000 0.181% _
— —|4=== |VR = 1788 - _ ' L . .
1 —J ~— |vr = vi4 L - 228 19+ 3
B VL = 1026 | 3 x 2000=6000 _0.373
=t VL = ¥4 | 1 x 2000=2000 . |  0.207
5 e T v = 2936 | &4 x 2250=9000 _ C.326* '
Ll fveo= 1788 | 3 x 2000=6000 0.298 |
3 | TSI T (VT = 2936 | & x 225029000 -~ 0.326° L
_ y b VR = 1026 | . __ - 39% |36+ 3
4
TOTAL 0.833 | 100% 100
' Key Plan - Manila
ITl
: : - . . }\
Muntinlupa M/”;‘“r:!: LT ;:_—:':::
B E IR
. | ¢ '
Pé:>} Lﬁf4 At-Grade Intersection -

South Luzon Expressway
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'APPENDIX FIG. 8510 CAPACITY ANALYSIS OF INTERSECTION

(A~ROUTE/C~ROUTE)

N

+

1544 VEH/H

S X s 1544

-~ —— -~ Grade Sepératidn

‘ i T FTECRATED] -
o TRAFFIC | . - 2R A PHASE
TRAFFIC PHASE| VOLUMg | FOSSIBLE CAPACITY)CONGESTION|\opyprpn| v
' E v o(ecusmy| o CP (PCU/H) | RATIO : (8%C)
e e SRR e S 4 ¥ = ¥/Cp .
M VL = 588 |1 x 2000=2000 | 0.29%
. it | v = 1199 - T
. ooy s 1243 | 2 x 2000=4000 | 0.311% |
VL = 1199 | 2 x 2000=4000 0.300*
R . ¥ 2000x Qe300+ .
2 | —n— VT.=_1825 3 x 2250=6750 | 0.275 | Lo 40 + 3
S | ve= 23| | i RGNS i
1L | YL = 458 | 1 x 200052000 | 0.229¢ -
-t : . = . :
3. PRrE—. VT = 1853 | 4. x"2250=9000 0.,206. | ., '
y TOTAL | 0.8 | 100% 120
o S Bicutan
~ Key Plan ; :
~ B=Route | .
: At-Grade Intersection
Parafiaque . _~ > A-Route

- Cm=Route
1 !

b
- Muntinlupa.
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APPENDIX FIG. 85—12 CAPACITY ANALYSIS OF INTERSECTION
. . N

4

(B~ROUTE/ C--ROUTE)

- L o s 1244VEHM

'1244

— — -~ Grade Separation

TINTEGRATED|

] TRAFFIC | it maisprs £y - | PHASE
TRAFFIC PHASE| voLUME | TOOSIBLE CAPACITY|CONGESTION|yonyprep| pypy -
_ R cp (PCU/H) - RATIO Pl i
. v cecusm|  Cp LRV o BB C|tseey
- *J T VL = 331 1 x 200022000 0.1656 N
i <*f+11r, VR = 193 : Y BEEER R 3% 34+ 3
o - lvns 991 2 x 2000=4000 | 0e248 | 1 _
l; b ='?363 2 % 200024000 | 04177
. VP = 1493 2 x 2250=4500 0e332% | 4 -
2 = = 399 _
. VR =997 | | M
HC fmowm | pimmie e | [
Lo e T N i
L
TOTAL 0.801 | 100% 10
R Bicutan
Key Plan

 At-@rade Intersection

([
C~Route
Y |
Muntinlupa
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APPENDIX FIG. 85-14 CAPAGITY ANALYSIS OF INTERSECTION
(G-ROUTE/MUNTINLUPA~ROSARIO ROAD)

=

— @Grade Separation

1214 11214 |
a1 .. [INTEGRATED| -
. . - TRAFFIC A . 4 ! . PHASE
TRAFFIC Puasy | vouwg | FOSSIPLE BECITY) CONEERTIOR yontrreD | TIHE
o, . |vn = 737 2 x 2000=4000 0.18%4
il === =47 = o so8 |27 3
=== Jvr=118 | o | -
3 VL= 498 | 1 x 2000s2000 Q.2490.
S I T Y 1 Ay L 1 x 2000=2000 0.024
N :zg? 2 x 2250=4500 0.32h% | 5o 36+ 3
=t VL = ko8 1 x 200022000 | . 0.24gr
30 T 1jfr;‘“‘ gg.:.;§37 3 x72250=6?50 0:216 | 54q 28 s 3
4
TOTAL 0.822 | 1005 | 100
- C-Routé_
Key Plan '

Muntinlupa-Rosario Rd.

<«— Rosario

_At;Graée-Intefséction

C~Route —= Muntinlupa
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APPENDIX FIG. 85-16 CAPACITY ANALYSIS OF INTERSECTION

(C-ROUTE/SOUTH LUZON EXPRESSWAY)

N
- 966 VEH/H
A"
966
e — . ~TTNTEGRATED .
| TRAFFIC . | |IRTEGRAT = PHASE

TRAFFIC PHASE| VOLUME | FOSSIBLE CAPACITY|CONGESTION|ynyprep! oing

- v (pcu/a)| “Cp (PCU/H) RATIO: (SEC)

. SRR Y =V/Cp -
v } T o :
VD = 1159 2 x 2250=4500 0258 35% 32 + 3

VR = 1159 | - 2 x 2250=4500 | 0,258

~ .
2. %/5,: | vV =920 2 x.éooo=#ooo 0.23 -32% 29'+ 3

vy=971 | 2x 2000=4000 0.243 3% | 30+ 3

TOTAL 0.731 | 100% 100

~ Key Plan

South Luzon Expréssway

Bicutan «—— C=Route

1
I
|
|
|
|
I

At-Grade Intersection

S SR S

Toll Plaza
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APPENDIX FIG. 8.6-17 CAPACITY ANALYSIS OF INTERSECTION

(C~ROUTE/NATTONAL ROAD NO, 1)

Grade Separation

395 VEH/H
. T . ~{TNTEGRATED[ T
: | - TRAFFIC | oo o it d R 'PHASE
TRAFFIC PHASE | ' VOLOUME PO??iBfgcgjg?CITY O [HODIFIED | TIME
L [VL = 1660 | 2 x 2000=4000 TH15% -
— |4 =" |VR = O : . S
=4-—=|w=1111{ B N P
3 VL = 493 | 1 x 2000=2000 0.247
< VL= 0. | o : :
=TT T VD = 47 2 x 2250=4500 0.105* 13% 10 + 3
T LIEST [yR = 930 N :
K VL = 1111 .
_ 1| {vrt =474 | 2 x 2000=4000 0e278%. '
" |VR = 1660°| 1 x 2250=2250 | 0.211 L R
"TO0TAL 0,798 | 100% | 100
Key Plan
National Rgad No. 1
At-Grade Intersection
. : ;f““f#
_ C-Route. ' '
Bicutan
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APPENDIX NOTE 8.6 DESIGN OF FLEXLBLE PAVEMENT

The desigﬁ nethod for the flexible'pavemént.Structﬁre for the Rdadé was
based on the "AASHTO INTERIM GUIDE FOR DESIGN OF PAVEMENT STRUCTURES,

1972."

8.6.1

- 8.6.2

8.6.3

Average Daily Traffic

A 20~year deslgn period from 1987 to 2007 was used for the
pavenent design. The average daily traffic volume on each
sectibn_for the selected years are showm in Table 8.6-2.

.Equivaient 18-kip Single Axle Loads

‘The ﬁﬁﬁber of equivalent 18-kip single axle: load'applicatibﬁ

per day in the . .design lane was-obtained by amultiplying the

‘traffic voluem per lane by the 18-kip equivalent factors.

for all heavy vehicles and the results are listed in Table

8.6-3,

Soil Support Value

The 3011 support. value for this design was obtained by :

. converting the Design 'CBR, determined.by the laboratory test

results according to the design method in the AASHTO INLERIM

:GUIDE'

- Design CBR '8, 4%

- soil Support Value_z 4.6%

8.6.4

8.6.5

8.6.6

Sefviceability Index

The terminal serv1ceabllity 1ndex of 2 5 was recommended for

. the design of this Project since the road is deflned as a
"major highway.

Regional Factor

A regionél'factor of 1.5 was:adbpted conéideringﬂthé'advetse

conditions in the Project site, such as the strength loss of

.the roadbed materials which may occur during the rainy season.

'StrUCturalFLaye# Coefficiént_

Each thickneéss of the surfacé course, base course and sub~base

course was determlned by the following equatLon.

SN = aIDl + azD2 f 33D3
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8.6.

7

where: SN = Structural Number

1

Ayy 8y, ay = Coefficients of relative gtrength of pavement
: - layers

1

D,, D,,. D, = Actual thickness, in inches, of surface, base
1> 72273
- and subbase course, respectively.

Using Table C.4-1 in the AASHTO'INTERIM GUIDE;3tBe.foilowing
layer coefficient values were obtained.

PavementhOmponent' " Coefficient

rSurface Course'

Plant Mlx (ngh Stability) _ _ 0.44

Base Course

Bituminous Treated (Coarse Graded) 0.34

Aggregate Base . 0.14
Subbase Course: Sandy Grawel = . . : 0.11

Pavementhhickness

" The required design structural numbers (SN) over the roadbed

soil were determined from the Fig. 11-1, of the AASHTO
INTERIM GUIDE.

From the above mentioned factors, the weighted structural
numbers (SN) for each road section were calculated as follows:

- For A-Route 4.95
- Fer'Buunté 75;10-
- For C—Route . - 4,69

The pavement structures resulted in these calculations are
shown as follows

1) E_Route .
Thickness . Coefficient SH
A.C, Surface 2.0{5em) x 0.44 0.88
Bituminous Treated Base 7.1718 em) x 0.34 2.41
Subbase o 215.7 (40 em) % 0.11 S 1.73
Total 24.8 inch (63 em) . 5.02

A840



"A.Cy Surface.

Aggregate Base

Subbase ‘

“fotal:

B-Route

A.C. Surface

Eituﬁihous Treated Base . 7.

~ Subbase

3)

Tdtal:.

A.C. Surface

Aggregate Basge

Subbasé

" Total:

C-Routé

A.C. Surface

Layer

Bituminous Treated Base

SUbbase :

Tbtal%- _

A.C. ngface

: Aggregate Base
 Subbase .

"Total:

' Ehégkgggg.' Coefficient | SN

2.0 (5 cm) x 0,44 - 0.88
17:4'(45 cmj x 0.14 = 2.48.
15.7 (40 cm) x 011 = 1.73
35,4 inch (gb‘cm) : 5.09
2.0 (¢ em) x 0.4 = 0.88
7.9 (20 cm) % 0.3% = 2.69
15.7 (40 em) % 0,11 =  1.73

1 25.6.inch (65 cm) 5.30
2.0 t5'cm) .x 0.44 = 0;88.
19.7 (50 em) x .0.14 = 2.76

- 15.7 (40{ém1 x .O,1l = 1.73
37.4 inch (95 cm) 5.37
2.0 (5 cm) x 0.4 = 0.88
6}3:(;6 cm) x 0.3 = 2.14
5.7 (4d_cﬁj_£"o,11' = }ifzs
24.0 Inch (61 cm) 4.75
2.0 (5 cm) x 0.44 = . 0.88
15.7 (40 em) x 0.i6 =~ 2.2
157 (40 em) x 011 = 1.73
.'_.33.4 inch (85'cm)_ 4.81
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8.6.8 Comparisqn of Construction Cost of Pavement
1) Asphalt Concrete Pavement.
a, With Bit&minoﬁe'Treeted.BaSe”Course:

Surface’ 3 [ 3 S . - R

(t=5° ) 0. 05™ x 2.355™ & (384.35%/t 1.3) - s8.0F/m
Bituminous Treated Base L | _
(t=20) 0.20 x'2.30  x (269.0  x 1.3) = 160.8
Sandy Gravel Subbase g |
(£=40) 0.40 . x 92.585 ™ 103y = 4
| " 266.9 B/’
b. With Aggregate B;ae Course'
. Surface S : :
o3 3 . 2
(t=5° ) 0.05 x 2.357/™ x (384.35%/%x1.3) - s58.0%/T
Aggregate Base _ o U3
(t=57)' 0. 57 x 175 66 ®/m = 100.1
Sandy Gravel Subbase _' ' IR S .
(c=40)  0.40 x (92.58%/ % 1.3)= 48,1
. 206.2
c. With’Overley on.Surface Course Every'ﬁ Years:
'Surface ‘ '3 - } 3 _ _ _ _ S
(t=5° ) 0.05" x 2. 35”m x (384.35° tx 1.3) = 58.0%/™
Overlay : 58 0 P/m' x 4 times =232.0
ZAggregate Base (t 57 cm) 0. 57 X 175 66 ?/m =100.1
Sandy Gravel Subbase_nf.
(£=40 cm) 0.40 x (92.58 B/m> X 1. 3) = 48.1
' 438.2 ®/m’
| 2) Cenment Concrete Pavement
Surface (t~25 em) 152,47 ?/m % 1.3 - 198.2 B/m’
Subbase (t=20 cm) 0.2 x 192.58 P/m 130 =201
222.3 B/’

AB-42



APPENDIX TABLE 8.7-1 INVENTORY OF EXISTING DRAINAGE STRUCTURES

TYPE OF STRUCTURE e | '
~_AND LOGCATION DESCRIPTION REMARKS

_ PARARAQUE~SUCAT ROAD

Length :

A. Bridge _ 48,80 m.
S . - No. of spans : ‘ oo '
0.1 kme from ‘Width (effective) : 7.50 m.  Substructure
- Imelda Avenuve  Type : Prestressed/Precast . (Pile bent pier)
: : concrete
B. Bridge " ‘Length : 12.00 m.
- .. . No. of spans : 1 -
1.75 km. from  Width (effective) : 700 m.

Imelda Avenue

ALABANG~ZAPOTE ROAD

- b.5 Ka. from
‘Zapote
. D. Bridgq
9.85 km. from
- dapote
- Garvest,
2.8 xm. from
Lapote
Culvert
3+b km. from
Zapote
* Culvert
6.8 km. from
Zapote -
'Cui%ért_ ,
7,0 km. from
- - Zapote

Culvert .

8.1 km. from
- .2apote
Culvert

8.7 xm. from
_4Gapote

£.

Culvert
9.3 km. from
- ZLapote

ga -

. Type :

Concrete TeBeam

Length :

A8-43

N o 13.60 m.
- No. of sgpans : 1
Width (effective) :  12.00 m.
Type : Concrete Arch . s
Length : 9.50 m.
‘No. of spans :’ _ o
Width (effective) : 11.80 m.
Type : Concrete Slad '
 Séction :'Single Bx H= 2,00 n.
Length : 14,50 m.
Section : Double B'x H=1.90 m.
Length :- - 15%.00 m.
Section : Double B x H = 2.10 m.
Lehgth : 15.60 m. -
" Section : Single B x H = 2.10 m.

Length @ _— 14,30 m.
_Sectioh }'Single_B x H = 1.00.m,
"Length : s 18,30 me
‘Section : Triple B x H = 3.05 m.
Length: ¢ ¢ - 15,30 M.
‘Section : Single B x

H= 1,20 m.-

'js70
1;80
é;1o
”1.00
2.40

1.20

1,00 m.

m.

e



APPENDIX FIG. 8.7-1 LOCATION OF PROPOSED STRUCTURES

LEGEND;

: !BRIDGES e
(BR- ) T

®: BRIDGES (GRADE SEPARAE-FION)
(BR-— Y “: |wo [ i

;.m»_ /-
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APPENDIX TABLE 8.7—2 LIST OF PROPOSED BRIDGES

N ] N -y
1Btidge s o Supar Struoturs | Foundation Crossing
Rood : s Station Bridge tLangth ) : Ramor ks’
: Numbar |- { v 9 . Typs : Type = Object .
' - . - ' ' South Express | Over Br.
1BR.=1 | 8TA. 040 80m{ 2 x 23m )| S10e! Compoalts dpread wWay {Widening )
. q[-’ _ T _ _
o |8R72 8745 +175 | 36.4m (2 x 1B.2m) P.C. Composite Spreod Rivar Br.
3 I IS St - ; .
% |or-5 | 57a8 £943 | s0m( 1 x 40m)| Sresl Componite |  pite Imeida over Br ‘*
S e R . . = . hiahal FEURE AR Extension Rd. g B
LR sarmar ~ : . ' . ' :
&w|BR-4 | STA7 4140 | 30m ¢ 2 x 15m }| RC. Composite | : Plls, ‘River or,
o | BREL.| 9TAO ¥ 322 | 22.4m(1 4 22.4m] P.G: Composite Spread River Br.
g BR.-2: 5Ta5 t B20 22.4m(|u'22=.4fn ,"R‘C. Composite Spraad Rivar Br.
2w R S R RN .Spread ,
€ BlpgR.-3 1 STAG + 230 ['3l2mi2x 25.6m) P.C. Compoaife. “Plte River Br.
22| BR-4 [ 5TAS + 240 [18 M ( Ix 18 m ) | PC Composits Pite " Riverer. -
BR-1 | STAO+ O 80m( 2x285m} | P.C. Composite | Spread Soutn Express | guey Br.
. e : . : ) : - wWay (Wigening)
BR.-2 | STAI 4100 |i8m (1 18m ) | P.C. Composite Sprecd Over Br.
2 L 'BR-3 | 5TA24 910 .| 78m (3x'28m ¥| P.C. Composite | - Spreas aaus Riyer Br..
§ BR-4 | STA3 4 205 [ 224miIx22.4m) P.C. Composlis . 8pread © RivaerBr
e : I . S ._ Lo C Parahoque ~
& ] BR-5 | STA34 965 |'40m(ix 40 m )| Stee) Composit | Spread Sucal Rd.(A) Over Br.
';c_ BR-§ STA4 4+ 380 19.4mli 5 19:4m )| P.C. Composite Sprecd RivaerBr.
£ | BR-7 | S5TA3 3310 22m (I1x22m) | ‘P.C. Composts Spreod Over Br
5 .| Br-8 | sTA3+ 890 | 224m(1x224m}| R.C: Composite | - Spread River Br.
K~ T . CL : . : . Lo
a BR-9 | STA8+ 400 { I15mt 1x15m } [ PC. Cainposite Spread . Gvaer Br.
- S P R B L. . .| Aabong-Zapote | :
' BR-10 | STA.74 785 t}:O_m( 1x 40m ) | _Ste_alc«omposin T Spread’ fd. (BY ) Over Br.
3 | 'BR-H | STAN+ 840" |.224ml1x22.4m)| P.C.Composite | ° Spread '_ RiverBr.
: o T oL [T - : : R Ifrigutioh
BR4IZ 1 STAI24 250 [ ISmC i %18 m-} ]| PC.Composite spread . | oo River Br.
BR-13| STAI63 330 | 17.4m{1x 17.4m} | RC. Composira ' spread o RiverBr.
BR-14 | STA204080 | 70m{2'x 35 m) | StesiCompusite| .  $pread i,‘;“;" Express.{ - ‘.over Br
. S . - o Co Lo South Ezpraess Interchanga
BR~-I5 | STA20405C |"70m(2x 35 m) Steal Composite Spreod -, Way . Br
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APPENDIX TABLE 8.7-4 LIST OF PROPOSED PEDESTRIAN BRIDGES

j Pedasirion Bridgs
Rood 0.

Number Station : Remarks
. o | PED. Ov.BR.- | STA. 0 4 150
S BR-2 | STA. 2+ 300
L~ R o
£ % | " BR.-3 STA. - 3 + 650
g3 | _ _ ¥ 88
o o BR-4 | .STA. 5.+ 810
. PED. OV. BR.- | sTA. 1t 160
8 BR-2 | STA. 3+ 360
-~ BR-3 | " STA. 4 + 250
il = BN Eaae ; -
e BR.~ & STA.. "6+ 2350
R i
g @ BR.- & STA. 8+ 270
n . . ’ o E
2 "PED.OV. BR.7'1 -§TA, . 2 +:370
o o - T . .
089/ BR-2 | STA 91300
T Esq IR
ek BR- 3 - STA. 131350
53 38 . : —
> 5.5 .
e T2 BR- 4 . STA. IT t 540 _

Not:es:.-
. Standards  Superstructiore Type -
“Main | P.C. I Beam
Stairway ;  R.C. Slab
. Bfidge Length Moin . 30.02 ™M

Stairway, 2 @ _13.3[m h

AB-47.



APPENDIX TABLE 8.7-5

LIST OF PROPOSED BOX CULVERTS

' Box S o _ _ _ L | Envert .
Rood MNUMbBF Station Width l HOF_UM‘M, Oponl_ng -~ Type _ Elévqtlou Remorks -
¢ €~ [sTA. 04983 308 2. 44 Mono 9.20. Drolnoge
.= . . H T
£ |o-2 Jsta 1+ 370 | 3.09x3 3.05 Multi 11,30 "
2 lea STA 34+ 320 2.44 2.8 Mono 25,00 o
- : - ‘ :
c.lecq |5TA.34 a70 308x2 3.08 S Muth 25.70 "
g G-5 STA. 74+ 0253 3.03 3.05. Mono 8.80 "
c-8a STA.7T + 703 2.44. 2.44 Mono B.70 "
c-7 STA 9 + 960 6:00. 4.00 Mono 2.62 Cross Road .
c-1 | sTa0 & a30 3.08 2,44 Mono 18.90 Orainoge -
) c-2 STA.1 + 030 - 3.08 z.44 ‘Mono 14°.90 "
A - o S o —
o y N . ' '
. jc-3 STAZ + 765 3 08 3.0% Mone 6,30 '
- c-4 5TA.4 + 750 3.05x2 z2.44 Multi 7 .50 "
[+ - - '. - N - : :
> ‘C-.5 5TA.6 +.8980, 2.44 2.13 Mong 17..70 o
z FE - -
s |c-e |smas+is0 3.05 3.05 Mono - '21.00 "
= : : : T : T
! c-7 STA. B 4+ .550 Josx 2 5.0% Multi 20.50 - A
. - A ! ,
=] T X B " R
LB Pte-n STA O 4+ 790 2.44 372 C2.13. Multi 23 00 "
Lo~ . ; . .
" - S - - T ] S N
A c-9 STAIQ + 610 3.05%2 2. 44 Multi 1880
> c- 10 | STA: ¥+ 470 2.54 2.13 Mono 20.20 "
o . . . R
- C- 1 |.STA:A3 4+ 020, 3.03x2 2.44 T MUt [ 37.060 "
e-12 /| sTA. 134 730 2.44 2.13 " Mono. 40.00 "
£-13 | 5TAN4 + 450 2.44 2.13 Mo no 46.00 "
c-14 | STA 5 + 170 2. 44 2.13 Mona ag.00 "
¢-15 | st + 090 2.44%x2 213 Myt 56.30 "
c-16 tistTAw 4 240 3.05x2 . 2.44 Multi 46.00 "
C-I7 | STAI7 + 850 3.06x 2 2.44 MuiIn 44,00 "
. . . - . O 1T
c-18 | stazod 030 3.05x2 308 Multi 22.30 .

{Interchonge )
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CONSTRUCTION COST(£)

APPENDIX FIG. 8.7-2 - RELATIONSHIP OF COST OF RETAINING WALL-TYPE
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APPENDIX FIG. 8.8-2 MEAN TIDE VALUES OF MANILA BAY
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RAINFALL INTENSITY DURATION CURVES -

APPENDIX FIG. 8.8-3
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APPENDIX FIG, 8.8—4 CATCHMENT AREAS FOR MAIN RIVERS
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