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SPECIFICATIONS

1.

All works shall comply with the "DPWH STANDARD SPECIFICATION VOLUME II,
HIGHWAYS, BRIDGES AND AIRPORTS 2013", special provision and supplemental
specifications pertaining to this project.

GENERAL NOTES

SURFACE COURSE

Use steel forms for item 311- Portland Cement Concrete Pavement

1.

REMOVAL OF EXISTING STRUCTURES AND OBSTRUCTIONS

No payment shall be made for removal of other miscellaneous structures that may be required
as subsidiary work pertaining to other contract items except for specific items expressly identified

2. When concrete is to be placed adjoining a previously constructed lane and mechanical for payment.
DIMENSIONS equipment will be operated upon the existing lane, that previously constructed lane o ) ) ) ) )
_ ) he hor | ool i ‘ ) shall have attained the strength of fourteen (14) day concrete. If only finishing 2. Improvements anq other similar structur.es that will pe affected during the implementation of this

1. D|stanced etzlveen the . _orlzonta control points including reference points are equipment is carried on the existing lane, paving in adjoining lanes may be permitted project shall be paid for under the road right-of-way improvement.
measured and expressed in meters. after three (3) days.

2. gtrrllLi:stsLertsh::gEZ;Efrc;ge:r; ddtiar;(]spessig:j i?]fmpiilﬁswsétgl?sx culverts, bridges and other 3. At transverse construction joints, holes of 60mm dia. and spaced at 300mm (for MISCELLANEOUS STRUCTURES

' iig?:; ?:2:cfgt?em;;v?r::nﬁﬁgﬁispsa:gn;znttc)) ;Z?rl]lwitt)etr?gllllc?: datfr:r?sef;er:'age\(/ilc/eZ)(ggntwr:\f 1. Obstructions within the roadway, if not illuminated shall be marked with reflectorized hazard
3.  All other dimensions are expressed in meters. : . " ) 8 - markers (Refer to Section 7 of the Highway Safety Design Standards Part 2 May 2012 Edition).
gt?c;kpé’acnélgo?\zveer:wr?1a:js'afOFoB??(;P)::n:héakclf%CC%Pist??eql:sgltaelz g?‘gilebhaarﬁ’ 23;22)82:]'2; For Additional Emphasis, It is advisable to mark obstructions with no less than five alternating
i ; ia. for i inser - i ) ; ’
’ reflectorized black and white stripes.
SURVEY SPECI_FICATIONS ) ) ) ) ) length. The said device shall be installed firmly at the holes and shall be held in position P
1. All project control points are projected in PRS '92 Grid Coordinate System (Zone 5) parallel to the surface of the slab. The dowel bars shall be painted with red lead and 2. The application of paint for pavement markings shall be preferably carried out by a machine
5 s Inst ¢ used, St $9111 Plus STNS95321007 (B st So111 the surface of one-half (1/2) of the length to be inserted shall be coated with concrete specially made for this propose but where brushed are used, only round or oval brushes not
. PIUNESEYI'NI’]SSS);gleSOZUSs , Stonex us (Base), Stonex epoxy while the other half shall be coated with approved bituminous materials. exceeding 100mm in width will be permitted. The paint shall be so applied as to produce a
us (Rover) -DO 54, 5.2012 uniform, even coating in close contact with the surface being painted.
3. Date surveyed: August 22, 2023 4. Transverse contraction joint shall be cut using a concrete saw to the required depth 3. The applied thermoplastic pavement markings shall have a minimum of 2 years of
(one-fourth to one-third of the concrete pavement thickness) and width as shown in longevity/durability. LEGENDS
4. Project Control Points, Refer to Plan and Profile the approved plans. S L o
o o ) . ) ) 4. Materials which are defective or have been applied in an unsatisfactory manner or to incorrect CONGRETE FENGE —m .
ELEVATIONS AND GRADES 5. All joints shall be sufficiently sealed with asphalt sealant prior to opening to vehicular dimensions or in a wrong location shall be removed. The road pavement shall be made good and A A A A A A CYCLONE WIRE FENCE (W) —— e _ L
traffic. materials replaced, reconstructed and/or properly located, all at the contractor's expense and to .

1. Finished grade elevation shown on plan and profile sheets refers to finished the satisfaction of the engineer. ANANNANNANNNAAN- - BAMBOO FENCE EARTH CANAL
pavement level as indicated in the typical roadway section. 6. The contractor shall prepare the design mix based on the absolute volume method as WOODENFENCE ~ ———————— LINED CANAL (COVERED)

outlined in the American Concrete Institute (ACI) Standard 211.1, "Recommended BARBWIRE FENCE (BWF) ~ ————————— LINED CANAL (OPEN)

2. Ground grade shown on the plan and profile sheets refers to the elevation of the Practice For Selecting Proportions for Normal and Heavyweight Concrete". The CONSTRUCTION REQUIREMENTS — - — BANK PIPE CULVERT (RCPC)
original ground along the centerline of the project road. Engineer shall determine from laboratory tests of the materials to be used, the cement , o , , , , — —  PROPERTY LINE — —  BOX CULVERT (RCBC)

. . Staking activities shall be included in the construction schedule to be submitted by the contractor. ROAD EDGE SLOPE PROTECTION
content and the proportions of aggregate and water that will produce workable . - . ROAD EDGE =
. . . dates and sequence of each staking activity shall be included.
OTHER GENERAL REQUIREMENTS concrete having a slump of between 40 and 75 mm. if not vibrated or between 10 and _@_ CLECTRIC pPOSTS CONC. 5148
. ) . ) N 40 mm. if vibrated, and a flexural strength of not less than 3.8 MPA when tested by the The engineer shall set initial reference lines, horizontal and vertical control points, and shall WEP.  SEP.  cgp UCODSTELCONGELEROSIS
1. Alignment and grades are subject to adjustments to suit actual field conditions. thlrd-pomt method or ‘}.5 MPA when tested by the mid-point r_neth.od at fourteen (}4) furnish the data for use in establishing control for the completion of each element of the work. , RIPRAP
) ) ) o days in accordance with AASHTO T 97 and T 177, respectively; or a compressive data relating to horizontal and vertical alignments, theoretical slope stake catch points, and other VAN, L. REFERENCE POINTS (RP.)
2. Distances and elevations are in meter unless otherwise indicated. strength of 24.1 MPA for cores taken at fourteen (14) days and tested in accordance ; ; TURNING POINTS (T-0 i
ith AASHTO T 24 design data shall be furnished. ffﬁfﬁ DAMAGED POCP/RE-BLOCKING
Wi . ]
3. Grades shown are top of finished pavement. The contractor shall be responsible for the true settling of the works or improvements and for '()' '()' AWATERMETER, FIRE HYDRANT
EARTHWORK L ) . )
. . . . correctness of positions, levels, dimensions and alignment of all parts of the works. he shall CH CS

4. All works shall comply with the Standard Specifications for Highways and Bridges, . Clearing shall d ) bevond th  the fil o bevond roundi provide all necessary instruments, appliances, materials and supplies, and labor in connection BENCHMARK L

Revised 2013 and "A Policy on Geometric Design”, AASHTO 2011. + Clearing shall extend one (1) meter beyond the toe of the fill slopes or beyond rounding therewith. the contractor shall provide a survey crew supervisor at the project site whenever BENCTIARK # 00 T moev .o—-..  TYPICALHOUSES& STORES
of cuts slopes as the case may be for the entire length of the project unless otherwise surveying/staking activity is in progress 1 T i

5. Where no detours are available, traffic shall be handled in accordance to the shown on the plans or as directed by the Engineer and provided it is within the right of ' CHEVRON \WH:  1WSi
provisions of Clause 75 of the DPWH Standard Specifications, Volume 1, way limits of the project. Prior to construction, the engineer shall be notified of any missing initial reference lines, controls, WOODENYIOUSE  WOOTEN STORE
Requirements and Conditions of Contract (2013). oints, or stakes. the engineer shall reestablish missing initial reference lines, controls, points, or

2. Al concrete pavement, base course, sidewalks, curbs, gutters, etc., designated for gtakes. g g P SB SIGN BOARD TO I DIRECTION

6. The contractor shall continuously keep the road undergoing improvement and the removal shall be broken into pieces, the size of which shall not exceed 300mm (12in) in areR s )
section detours in such condition satisfactory to the Engineer that traffic will be any dimension and stockpiled at designated locations on the project or as directed by the The contractor for convenient use of government-furnished data shall perform additional - ALIGNMENT POINT OF
accommodated during the entire contract period without any inconvenience to the Engineer. calculations. immediate notification of apparent errors in the initial staking or in the furnished data & IS —
traveling public in accordance to Clause 38 of the DPWH Standards Specifications, shall be provided. &

Volume 1, Requirements and Conditions of Contract (2013). The contractor shall 3. All excavations shall be finished to reasonably smooth and uniform surfaces. No " CARDINAL DIRECTION CLLOMETER POST
bear all expenses for constructing, reconstructing if necessary and maintaining such materials shall be wasted without authority of the Engineer. Excavation operations shall All initial reference and control points shall be preserved. at the start of construction, all A
road detours, approaches, including run-around temporary bridges without be conducted so that material outside of the limit of slopes will not be disturbed. destroyed or disturbed initial reference or control points necessary to the work shall be replaced. e
compensation. ) ) ) ) H I MANHOLE
4. Spoils from demolished/ excavated materials shall not be allowed to be stockpiled at the Before surveying and staking, the contractor shall discuss and coordinate the following with the b '

7. The apparent silence of specifications, plans, special provisions and supplementary shoulder or part of the traveled roadway and shall be removed immediately to prevent Engineer: i 7 s TRAFFIC LIGHT STEET LIGHT
specifications, as to any detail or the apparent omission from them of a detailed obstruction. Spoils removed shall be disposed off in designated areas approved by the Z S==r? —
description concerning any point shall be regarded as meaning that only the best Engineer. 1. SURVEYING AND STAKING METHODS
general practice is to prevail and that only material and workmanship of first class 2. STAKE MARKING/CONCRETE MONUMENTS
quality are to be used. 5. In case of use, all explosives shall be stored in a secure manner, in compliance with local 3. GRADE CONTROL FOR COURSES OF MATERIAL *

laws and ordinances, and all such storage places shall be marked clearly "DANGEROUS 4. REFERENCING

8. Roads closed to traffic shall be protected by effective barricades, and obstructions EXPLOSIVES". Where no local laws or ordinance apply, storage shall be pl'OVided ina 5. STRUCTURE CONTROL NARRA TREE €OCO TREE UNKNOWNTREE ~ LEMONTREE ~ BAMBOOCLAN DOL-DOLTREE ~PALMTREE  TUGASTREE  INDIANTREE LOMBOY TREE
shall be illuminated at night. Suitable warning signs, illuminated at night by lanterns place satisfactory to the Engineer, and in general, not closer than 300m from any 6. ANY OTHER PROCEDURES AND CONTROLS NECESSARY FOR THE WORK @
of flares, shall be provided. All lights for this purpose shall be kept burning from building or camping area. (e * )@
Sunset to Sunrlse. RN\TA;IE;AN GE_I&E;éNA TALISAY TREE SAMBAG TREE NANGKA TREE BANANA ACACIA TREE ALOM TREE MATGRKEUENO Aﬁ\:ééG

6. Borrow materials shall not be placed until after the readily accessible roadway excavation REFERENCES:

9. The contractor will be required to erect warning signs outside of, and 150m from, has been placed in the fill, unless otherwise permitted or directed by the Engineer. If the 1. Revised DPWH Manual on Highway Safety Design Standards,May 2012 Edition % q % % * % % *
each end of the project, and 150m in advance at any place on the project where contractor places more borrow than is required and thereby causes a waste of - For road safety planning and design activities as well as road safety maintenance MAHOGANY  MANGOSTEEN CACAO TREE BINUNGATREE ~ MADREDE  POMELOTREE BOONGONTREE SAMPALOK  LAWANTREE  RESERVED
operations interfere with the use of the road by traffic, and at all intermediate points excavation, the amount of such waste will be deducted from the borrow volume. activities such as the proper way of installing ,applying road signs,road safety devices and a
where the new work crosses or coincides with an existing road. _ _ _ pavement markings - D.O. 41,s. 2012 @ % % LY *

7' A“ embankments Sha” be constructed in .accord.ance Wlth the requ"—emepts Of Item 2 Labor Code Of the Ph|||pp|nes and ItS Implementing Rules and Regulations DOLE DO NO. 13,5. MISCE#;@EEOUS FALCATA TREE LANSONES TREE ANAHAW TREE Tug{;;gga;\ MANGO TREE ~ SANTOL TREE IBA TREE PALMERA TREE

10. Before the start of actual construction, the As-Staked Plan should be 104-Embankment. It shall be compacted in horizontal layers not exceeding 200mm 1998, Occupational Safety and Health Standards and its Procedural Guidelines. @ % & G % {3 {':l- @ %
submitted to the Davao del Norte 2nd-District Engineering Office in order (loose measurement). After five successive layers, the fil/ embankment shall be - For monitoring, enforcement and implementation of construction safety and health - D.O. o A S S o AU - M A S
that immediate steps may be taken to correct or adjust whatever saturated with water then dried before placing the succeeding layers. The procedure 56,5. 2005 TREE
appreciable deviation there may be from the original plan. shall be repeated until the desired elevation is attained. 3. Design References @ @ % O ' @ @ , %

11. The Imp|ementing office shall |dent|fy the locations of and provide accessibi“ty 8. Watering and compacting of all embankments shall be considered as Subsidiary work - DPWH .Des|gn Gu|de||ne5, Cr!tena &Standar.ds (DGCS), 2015 Edition PINE TREE CAMITOTREE ~ STAR-APPLETREE ~ AVOCADOTREE ~ BULITREE  MARANG TREE HIBITREE ~ BAGALNGA TREE LABANA TREE

. e . L . - - Guidelines for the preparation of cost estimates for traffic management and safety &
facilities for persons with disabilities in accordance with DO NO. 37, S. 2009. pertaining to other contract items. The cost of performance thereof shall be considered health requirements for the construction and maintenance of roads, bridges and safety & health
to be included in the contract unit bid price for other items. o req o ! 9
12. Quarry site for Item 200 and Item 104 is Mabuhay, Carmen (40.00 km. from the requirements for school buildings, 2018
project site), Disposal site is one (1) km. away from [;roject limit. 9. Cut slopes, except in rocks and fill slopes shall be adjusted and warped to flow into each -AASHTO a p_ohcy on geometric d§5|gn standa_rc_l of highways and streets, 2011 6th Edition
! . - - - AASHTO guide on pavement design, 1993 Edition
other or into natural ground surface without noticeable break. ; . . )
. . A . - Highway Safety Design Standards: Part 1 - Road Safety Design, and Part 2 - Road Signs

13. Design was based on survey data submitted by the Survey Investigation Unit of the and Pavement Markinas. 2012 Edition
Planning and Design Section of the DPWH-Davao del Norte, 2nd District Engineering 10. Approaches and road connections shall be constructed as shown on the plans or as 9s,

Office. directed by the Engineer in such manners as to ensure proper connections to the riding
surfaces.
SUBBASE AND BASE COURSE
) . . - . . 11. Prior to commencing preparation of the subgrade, all culverts, cross drains, ducts and
1. Re-preparation anq compaction of the eX|_st|ng- base/ subbase to_the required density the like (including their fully completed backfill), ditches, drains and drainage outlets
shall be done prior to gravel resurfacing in accordance with DPWH Standard -
I : LT - shall be completed. Any work on the preparation of the subgrade shall not be started
Specifications, Volume II, 2004, using vibrating rollers and pneumatic tire rollers. In - ) . -
- . . unless prior work herein described shall have been approved by the Engineer.
areas where the said equipment cannot be used, a portable mechanical compactor
shall be used.
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1.

DESIGN STANDARDS

ALL WORKS SHALL COMPLY WITH THE DPWH DESIGN GUIDLINES CRITERIA AND STANDARDS (DGCS), VOLUME
IV - 2015 EDITION, AASHTO - A POLICY ON GEOMETRIC DESIGN STANDARD OF HIGHWAYS AND STREETS,
2011, 6TH EDITION AND AASHTO GUIDE ON PAVEMENT DESIHN, 1993 EDITION.

THE PROVISION FOR ROADWAY SAFETY SHALL COMPLY WITH THE HIGHWAY SAFETY DESIGN STANDARDS:
PART 1 - ROAD SAFETY DESIGN, AND PART 2 - ROAD SIGNS AND PAVEMENT MARKINGS, 2012 EDITION

DESIGN SPECIFICATIONS:
FOR GEOMETRIC DESIGN CRITERIA (IN GENERAL)

THE DESIGN MUST BE SUITABLE FOR THE TRAFFICE VOLUME, BOTH DAILY AND AT THE DESIGN PEAK HOUR,
FOR THE DESIGN SPPED AND FOR THE CHARACTER OF THE VEHICLES TO USE THE FACILITY.

THE DESIGN MUST BE CONSISTENT AND MUST AVOID SURPRISE CHANGES IN ALIGNMENT, GRADE AND SIGHT
DISTANCE, AND MUST BE PLEASING TO THE USER AND TO THOSE WHO LIVE ALONG IT.

THE DESIGN MUST BE COMPLETE HOWEVER, FOR THE DESIGNER TO BE ABLE TO ENSURE THE
EFFECTIVENESS OF HIS DESIGN TO A LARGE DEGREE, THE NECESSARY ROADSIDE TREATMENT AND THE
PROVISION OF CONTROL DEVICES, SUCH AS LANE MARKERS AND SPECIAL SIGNS, ARE TAKEN INTO ACCOUNT.

THE DESIGN SHALL BE AS SIMPLE AS POSSIBLE FROM THE STANDPOINT OF THE BUILDER. EXCESSIVE
CHANGES IN CROSS SECTIONAL DESIGN OR THE USE OF VARIETY OF TYPES WITHIN A PROJECT WILL IN
MANY CASES INCREASE THE COST AND DIFFICULTY OF CONSTRUCTION BEYOND THE COMMENSURATE VALUE
OF SUCH "UNIQUENESS".

THE DESIGN SHOULD BE SUCH THAT THE FINISHED ROAD CAN BE MAINTAINED AT THE LEAST COST, AND
MUST BE SAFE FOR DRIVING AND SHOULD ENSURE CONFIDENCE FOR MOTORIST.

FOR GEOMETRIC DESIGN CRITERIA (HORIZONTAL ALIGNMENT AND CONTROLS)

FOR THE DESIGN SPEEDOF 30KPH, THE MINIMUM RADIUS IS 30M AND A SUPERELEVATION OF 6% - 8%.

THE RECOMMENDED MINIMUM LENGTH OF TANGENT BETWEEN REVERSED CURVES SHOULD BE 50M.

IN NO CASES SHALL THE TANGENT LENGTH BE LESS THAN 30M. THE TANGENT IS NECESSARY TO EFFECT THE
TRANSITION FROM SUPERELEVATION IN ONE DIRECTION TO SUPERELEVTATION IN THE OPPOSITE
DIRECTION

A SUPERELEVATED SECTION IS PROCEESED BY A TRANSITION SECTION. THE VALUES OD SUPERELEVATION
ARE DETERMINED FROM THE AASHTO POLICY ON GEOMETRIC DESIGN AND ARE A FUNCTION OF THE RATE
OF SUPERELEVATION AND THE CURVE RADIUS.

SUPERELEVATION IS USUALLY NOT PROVIDED ON LOCAL STREETS IN RESIDENTIAL AND COMMERCIAL AREAS
WHERE WIDE PAVEMENTS, PROXIMITY OF ADJACENT DEVELOPMENT, CONTROL OF CROSS SLOPE, DRAINAGE
PROFILES, FREQUENCY OF CROSS STREETS, AND OTHE URBAN FEATURES MAKE ITS USE IMPRACTICAL.

ON SIMPLE CURVES, WIDENING SHOULD BE APPLIED ON THE INSIDE EDGE ONLY WITH A RECOMMENDED
MINIMUM WIDTH OF 0.60 METERS.

ON CURVE DESIGN WITH SPIRAL, WIDENING MAY BE PLACES ON THE INSIDE OR DIVIDED EQUALLY BETWEEN
THE INSIDE AND OUTSIDE CURVE.

CURVE WIDENING SHOULD BE ATTAINED GRADUALLY OVER A LENGTH SUFFICIENT TO MAKE THE WHOLE OF
THE TRAVELED WAY FULLY USABLE.

ALIGNMENT SHOULD BE AS DIRECTIONAL AS POSSIBLE BUT SHOULD BE CONSISTENT WITH THE
TOPOGRAPHY AND WITH PRESERVING DEVELOPED PROPERTIES.

ALIGNMENT SHOULD BE CONSISTENT AND SHARP CURVES SHOULD NOT BE INTRODUCED AT THE LONG
TANGENTS

FOR SMALL DEFLECTION ANGLE, CURVES SHOULD BE SUFFICIENTLY LONG TO AVOID THE APPEARANCE OF
KINK.

TANGENTS OR FLAT CURVATURE SHOULD BE USED ON HIGH, LONG FILLS.

GENERAL NOTES

CAUTION SHOULD BE EXERCISED IN THE USE OF COMPOUND CURVE. WHERE TOPOGRAPHY OR RROW
RESTRICTIONS MAKE THEIR USE NECESSARY, THE RADIUS OF THE FLATTER CURVE SHOULD NOT BE MORE
THAN 50% GREATER THAN THE RADIUS OF THE SHARPER CURVE.

ANY ABRUPT REVERSAL IN ALIGNMENT SHOULD BE AVOIDED. THE REVERSION LENGTH OF TANGENT
BETWEEN REVERSED CURVES SHOULD BE 50 METERS AND IN NO CASE SHOULD BE LESS THAN 30 METERS.

THE "BROKEN-BACK" OR "FLAT-BACK" ARRANGEMENT OF CURVE (HAVING A SHORT TANGENT BETWEEN TWO
CURVES IN THE SAME DIRECTION) SHOULD BE AVOIDED EXCEPT WHEN VERY UNUSUAL TOPOGRAPHICAL OR
R-O-W DICTATE OTHERWISE.

TO AVOID THE APPEARANCE OF INCONSISTENT DISTORTION, THE HORIZONTAL ALIGNMENT SHOULD BE
COORDINATED CAREFULLY WITH THE PROFILE DESIGN.

ENDING A CURVE ON A BRIDGE IS UNDESIRABLE, UNSIGHTLY AND ADDS NEEDLESS COMPLICATIONS TO
DESIGN AND CONSTRUCTION. LIKEWISE CURVES BEGINNING OR ENDING NEAR A BRIDGE SHOULD BE PLACED
SUCH THAT NO PART OF THE SUPPERELEVATION TRANSITION EXTENDS ON TO THE BRIDGE. COMPOUND

CURVES ON A BRIDGE ARE EQUALLY UNDESIRABLE. IF CURVATURE IS UNAVOIDABLE, THE BRIDGE SHOULD BE
ENTIRELY ON A SIMPLE CURVE AS FLAT AS PHYSICAL CONDITIONS PERMIT.

FOR GEOMETRIC DESIGN CRITERIA (VERTICAL ALIGNMENT AND CONTROLS)

IN AREAS SUBJECTED TO INUNDATION, GRADES SHOULD BE ESTABLISHED 0.50M. ABOVE WATER LEVEL.
GRADES OF BRIDGES SHOULD ALLOW 1.50M FREEBOARD ABOVE THE MAXIMUM FLOOD WATER ELEVATION.
MAXIMUM GRADES OF 5% ARE CONSIDERED APPROPRIATE FOR A DESIGN SPEED OF 110KPH. FOR A DESIGN
OF 50KPH MAXIMUM GRADES ARE GENERALLY IN THE RANGE OF 7 TO 12%, DEPENDING ON TOPOGRAPHY. IN
THE PHILIPPINES THE MAXIMUM GRADE WIDELY USED ID 6%.

ON THROUGH CUT SECTION, GRADES SHOULD AT LEAST BE 0.50% TO PROVIDE LONGITUDINAL DRAINAGE.

A MINIMUM OF 0.35% MAY BE USED ON HIGH TYPE PAVEMENTS AND ACCURATELY CROWNED TO FACILITATE
DRAINAGE DISCHARGE.

THE FOLLOWING CRITICAL LENGTH OF UPGRADES WHEN APPROACHED BY A LEVEL SECTION SHOULD NOT BE
USED A CONTROL BUT REFERRED TO AS A GUIDE:

CRITICAL LENGTH | UPGRADE
(m) (%)
500 3
340 4
240 5
200 6
170 7
150 8

THE MINIMUM REQUIREMENT OF VERTICAL CURVE LENGTH IS 60M.

A SMOOTH GRADE LINE WITH GRADUAL CHANGES SHOULD BE SOUGHT FOR IN PREFERENCE TO A LINE WITH
NUMEROUS BREAKS/SHORT LENGTH OF GRADES.

THE "ROLLER COASTER" OR THE HIDDEN-DIP TYPE OF PROFILE SHOULD BE AVOIDED.
A "BROKEN-BACK" GRADE LINE SHOULD BE AVOIDED.

ON LONG GRADES, IT MAY PREFERABLE TO PLACE THE STEEPEST GRADES AT THE BOTTOM AND FLATTER THE
GRADES NEAR THE TOP OF THE ASCENT.

WHERE AT-GRADE INTERSECTIONS OCCUR ON ROADWAY SECTORS WITH MODERATE TO STEEP GRADES, IT
IS DESIRABLE TO REDUCE THE GRADES THROUGH THE INTERSECTION.

SAG VERTICAL CURVES SHOULD BE AVOIDED IN CUTS UNLESS ADEQUATE DRAINAGE CAN BE PROVIDED.

FOR GEOMETRIC DESIGN CRITERIA (CROSS SECTIONS)

FOR MULTILANE HIGHWAY, THE TWO LANES ADJACENT TO THE CROWN LINE SHOULD BE PITCHED AT THE
NORMAL MINIMUM SLOPE, AND ON EACH SUCCESSIVE PAIR OF LANES OR PORTION THEREOF OUTWARD, THE
RATE MAY BE INCREASED BY ABOUT 0.50 TO 1%. THE FOLLOWING CROSS-SLOPE RATING SHALL BE APPLIED
FOR EACH SURFACE TYPE:

SURFACE TYPE | CROSS SLOPE RATING
HIGH 1.50 - 2.0%
INTERMEDIATE 2.00 - 3.0%
LOW 3.00 - 4.0%

DESIRABLE LANE WIDTH IS 3.65M WHICH ALLOWS LARGE VEHICLES TO PASS WITHOUT EITHER VEHICLE
HAVING TO MOVE SIDEWAYS TOWARDS THE EDGE OF PAVEMENT.

LANE WIDTH AS LOW AS 2.75M MAY BE USED ON GROUNDS OF ECONOMY.
ROADS WITH PAVEMENT WIDTHS LESS THAN 5.5M SHOULD REGARDED AS SINGLE LANE.

PAVEMENT WIDTH GREATER THAN 7.32M FOR 2-WAY MOVEMENT IS NOT RECOMMENDED FOR 2-LANE ROADS
AS SOME DRIVERS WILL ATTEMPT TO TRAVEL THREE VEHICLES ABREAST ON WIDE PAVEMENT.

SHOULDERS ON FILL PREFERABLY SHOULD BE WIDER THAN IN CUTS ALTHOUGH THE PRESENT PRACTICE IS
TO MAKE THEM EQUAL.

REGARDLESS OF THE WIDTH, SHOULDERS SHOULD BE CONTINUOUS.

ALTHOUGH, IT IS DESIRABLE THAT SHOULDER BE WIDE ENOUGH FOR A VEHICLE TO BE DRIVEN COMPLETELY
OFF THE TRAVEL WAY, NARROWER SHOULDERS ARE BETTER THAN NONE AT ALL.

SHOULDER WIDTH OF 0.60M MAY BE CONSIDERED ON DIFFICULT TERRAIN AND ON LOW-VOLUME HIGHWAY.

PAVING OF SHOULDERS WITH A MINIMUM WIDTH OF 1.5M SHALL BE CONSIDERED WHEN AADT IS GREATER
THAN 1,250 VEHICLES, WHEN CLOSELY SPACED DRIVEWAYS AND/OR FREQUENT TURNING MOVEMENTS
AFFECT MAINTENANCE, ON HIGH EMBANKMENT SECTIONS, ON CURVED ALIGNMENT WITH MORE THAN 7%
SUPERELEVATION, WHERE PEDESTRIANS ARE NORMALLY CONCENTRATED, AND IN AREAS WITH STEEP (>6%)
AND LONG (>100M) GRADIENTS.

THIS IS TO CERTIFY THAT THE DETAILED ENGINEERING SURVEYS AND DESIGNS HAVE BEEN CONDUCTED

ACCORDING TO THE PRESCRIBED AGENCY STANDARDS AND SPECIFICATIONS IN CONFORMANCE WITH THE
PROVISIONS OF ANNEX"A" OF THE REVISED IMPLEMENTING RULES AND REGULATIONS OF RA 9184, AND THAT THE
DETAILED ENGINEERING OUTPUTS ARE ADEQUATE FOR THE PROCUREMENT AT HAND.

WARREN S. PINEZ
HEAD, SURVEY & INVESTIGATION UNIT

DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
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DESIGN PARAMETERS

DESIGN CONDITIONS :

Design Period = 20 Years

Actual Loading = 100% (including overloaded trucks)
Design E SAL = 993,771 One direction

Conc. Strength = 650 psi @ 28 Days

Design CBR : = Mean CBR - %S
15.00 Ln.M. RROW LIMITS where : S = V((x,-x )*/(n-1))

! Mean CBR = 6.6667
1.00m 3.05m 3.05m 1.00m CUT AREA 0.5

S = (2816 /800 ) = 59925
CBR = 2.712
o - - - - - - Resilient Modulus of Subgrade : 400781
.

— D0 K J—rie L (- F S _30
- - - —- 1= S R e R R R R I R O I A NS 71 . M = CBRX1500 M. = 4.068
N, ITEM 105(1)a, SUBGRADE PREPARATION 4 I/ " A
L Composite Modulus of Subgrade : kq = 250
0.23m THK., ITEM 311(1)c1, PORTLAND CEMENT CONCRETE PAVEMENT
L—— 0.20m THK.,, ITEM 200(1), AGGREGATE SUBBASE COURSE
0.15m THK., ITEM 300(1), GRAVEL SURFACE COURSE Corrected k, ( from the graphs ) : Keor = 750
TYPICAL ROADWAY SECTION
AT NORMAL CROWN SHOWING CUT AREA
SCALE 1:100 mts RIGID PAVEMENT ANALYSIS
PAVEMENT STRUCTURE
PCC Thickness , Tope = 230 mm
Subbase , item 200 = 200 mm
Subgrade CBR = 2.712
( MR, resilient modulus = 4,068
STANDARD CUT/ FILL SLOPE
15.00 Ln.M. RROW LIMITS
1.19m— 3.62m ! 3.62m 119 CUT:
FILL AREA\ EXSITNG 1-24" RCPC CROSS DRAIN
FGL CLASSIFICATION SLOPE
———————————— -3.009 2-1.50% -1.50% 13.00%
__________ 1,2_ _2I1 15 | COMMON EARTH 1:1 TO 2:1
““““““ NGL \ R R s s BT T RIPPABLE ROCK 121 TO 1:1
~~~~~ .| N |/ 20 3L 14 | sl ] 6! ! i . Tl T
AN _ DR et et e B 01 | 10 411 :311:_2:,'_ _/{3__ ______ 7 - SOLID ROCK 1/4:1 TO 1/2:1
ITEM 105(1)a,SUBGRADE PREPARATION FILL/ EMBANKMENT :
L— 0.23m THK,, ITEM 311(1)c1, PORTLAND CEMENT CONCRETE PAVEMENT HEIGHT SLOPE
L—— 0.20m THK., ITEM 200(1), AGGREGATE SUBBASE COURSE
0.15m THK., ITEM 300(1), GRAVEL SURFACE COURSE 3.00m ORLESS 21
TYPICAL ROADWAY SECTION ABOVE 3.00m 1501
AT NORMAL CROWN SHOWING REMOVAL OF EXISTING 1-24" SKEWED RCPC CROSS DRAIN NOTE:
REPLACE WITH 1-36" SKEW RCPC CROSS DRAIN AND PROVIDE STONE MASONRY TYPE HEADWALL B/S ALL EMBANKMENT SHALL BE COMPACTED IN HORIZONTAL
SCALE o LAYERS NOT EXCEEDING 200mm (LOOSE MEASUREMENT). AFTER
FIVE SUCCESSIVE LAYERS , THE FILL/ EMBANKMENT SHALL BE
SATURATED WITH WATER THEN DRIED BEFORE PLACING THE
SUCCEEDING LAYERS. THE PROCEDURE SHALL BE REPEATED UNTIL
THE DESIRED ELEVATION IS ATTAINED.
REFERENCE:
- DPWH DESIGN, GUIDELINES CRITERIA AND
STANDARDS (DGCS) 2015 EDITION
- FOR THE MINIMUM REQUIREMENT OF ROAD
RIGHT OF WAY (RROW) WIDTH D.O. 179, S. 2015
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SLOPE = 1.50% |
TYPICAL BAR LAYOUT "T" THICK PAVEMENT 28 mm dia x 0.60 m Plain dowel bar o £ 75 - 25
16 mm dia. x 0.60 m Deformed bar spaced at 0.30 m o.c. (Half of the bar Q) E TABLE SPACING OF TIE BARS (L=600 mm)
1a. X U. oar on the side of metal dowel cap shall be TR Q
—’| spaced at 0.75 m o.c. along longitudinal painted with Red lead then Greased) : . Y SLAB THICKNESS SPACING St (mm)
section ( B B T S ) £ (mm) 12 mm dia. 16 mm dia.
 SHOULDER LINE SIS AL A A AL AN AL AL AN I I ALI L g E 230 600 750
o
S . (o]
T PCCP EDGE LINE SHOULDER S Lane showing transverse 230mm thi ITEM 311(1) Yo 240 600 750
| - - oh construction joint at I ~ 250 600 750
WEAKENED [« © - ) & | location of weakened PCC PAVEMENT (UNREINFORCED) A 260 =00 250
0 p PLANE - — (AID :;:/@ plane joint 200mm thk ITEM 200(1)
o _@®JOINT = AGGREGATE SUB-BASE COURSE METAL CAP DOWEL DETAIL 270 500 750
S PCCP CENTER LINE [ Syl oneemeleNtr ey e e PAVEMENT SECTION SCALE NTS 280 500 750
e T L L L L AL L L LY LN VP o, L L L L SCALE NTS 290 500 750
a - -
N | ) ' IE BARS- 0@ = 300 500 750
ERN (D) - S < =
= T H P , Q@ | @EAKENED =x: - . 310 400 750
PCCP EDGE LINE |- 3 .~ PLANE "~ o 14 —~—6m 320 400 750
' J §/ o f 330 400 750
3 SHOULDER =
"1 SHOULDER LINE > 340 400 750
WHERE: BASED ON AASHTO GUIDE FOR DESIGN OF
Lane showing transverse XPANBSION JOINT @ EVERY 90m AND OR ANY ADJACENT EXISTING STRUCTURES—— _ PAVEMENT STRUCTURES 1993
construction joint at middle third T=230 mm
of normal joint interval 4.500 4,500 4.500
. . - - " POURED ASPHALT PRE-MOLDED
28 mm dia x 0.60 m Plain dowel
bar spaced at 0.30 m o.c. (Half SEAL 30-50 JOINT FILLER TABLE SPACING OF PLAIN DOWEL
of the bar on the side of metal | I NOTE: PENETRATION BARS (L=600 mm)
SPACING {S1 AND S2} VARIES DEPENDING ON THE DISTANCE OF PAVEMENT TO CLOSET FREE EDGE GROOVE TYPE STRIP TYPE DETAIL OF SIDE FORMS SLAB THICKNESS | DIAMETER,D |  SPACING,
SCALE NTS (mm) (mm) S2(mm)
F WEAKENED GROOVE DETAIL
TYPICAL PLAN FOR TWO-LANE PAVEMENT SCALE NTS 230 28 300
N T S 240 30 300
formed groove with @ 28 mm dia x 0.60 m Plain dowel bar 250 32 300
keyways and poured spaced at 0.30 m o.c. (Half of the bar 260 32 300
joint filler on.the sid.e of metal dowel cap shall be 270 34 300
painted with Red lead then Greased) 580 36 300
£ __ —I— 6 mm RADIUS sawed groove with poured joint filler 6 mm RADIUS
EN at 4.50m. interval.
0 = sawed cut depth = T/4 NOTE:
Al T/4 75mm. ( DIAMETER AND SPACING OF PLAIN DOWEL BARS MAY
‘ r ‘ BE MODIFIED AS LONG AS THE EQUIVALENT STEEL AREA IS
£ E‘ - 2 - 4—"—/ / | [z 2smm - = < : - B Ve e ;v SUSTAINED.
- "1 V£ i 4 N N _ ! V£
e ’|: 1 P L  orrrs 2 ~ \ - Ve @ e : s L4 L 4, B > ~ g N 1. Materials and workmanship shall conform with the DPWH
8 = B 255&1 PREMOLDED ‘e y i N o - Y Ve A s \;? . _ Standard Specification for Highways, Bridges and Airport, 2013
N i EXPANSION FILLER R T ;Ao N ! S - / - a0t g
1 < X = — — < — 2. Contraction joints are formed when concrete on one side of the
. f joint is poured ahead and allowed to set before pouring on the
25 mm — - Metal Dowel Cap or Pipe other side, No construction joint shall be placed within 1.50 m.
Sleeve with inside diameter SECTIONC -C from the weakened plane joint.
—0.30m 0.30m same as Dowel Bar Diameter + CONTRACTION JOINT SECTION
0.60m 1 | h 3. At construction joint (longitudinal or transverse) care should be
. ' .56mm to be p aced on eac SCALE NTS taken that no concrete from the last slab placed overhangs any
dowel bar on alternate end portion of the first slab.
SECTION A -A 4. Tie bars should be deformed steel bars. All dowel bars were
DOWELLED EXPANSION JOINT DETAIL smooth round steel bar free from rust and other defects which
SCALE NTS 28mm. @ x 0.60 m plain dowel might restrict their movement.
bar spaced at 0.30 m o.c. (half - e
. 5. Type of weakened plane joint to be used shall be specified in the
:) 6mm. J )(; 01(6(()) 7rr; deformeld round of the bar on the side of metal plans and only one type should be used for the whole project.
ar S.pa(.:e a '. mo.c.a ong formed groove with keyways and poured dOWGl Cap Sha” be painted . .
longitudinal section joint filler with red lead then greased) 6. Material for the metal side form shall be brand new sheet metal
£ __ formed groove with - 6 mm RABIUS ] both sid " e __ 6 mm RADIUS Gauge no. 15 of black iron free from rust and links.
AN
L(E) S keyways and poured edge both sides wit L% = 7. At least six (6) successive dowelled butt joints at normal joint
‘ = - joint ﬁ||er\ r T/4 3mm. rad. edger | = r T/4 spacing shall be provided before or after an expansion joint.
P 4 h b (] s N - B c 4 h b LT N - B 8. The groove or cracks above joints (longitudinal or transverse)
E - |;5 4 - — f ' S A Lz € ~ N 4 . f ' = v Lz shall be sealed with 30-50 penetration asphalt seal or cold applied
ok — I:; N L, s Z. 4 o - ok — Lz _ o, s a1 . - liquid rubber compound after the concrete had been cured and
g ~ o)) \l// = — < = . (- a y Y g ~ Y BV R RSV G ~ y > before opening pavement to traffic. Asphalt sealed should be
fin - _ 4 Ll - - _ R4 VLN - poured in such manner that spalling shall be prevented/
f : = 1 = eliminated, thus, provide a smooth leveling/ riding surface.
25 mm |- 25mm |- Mert13| DC()1W6C|! Cap or Pipe Sleeve 9. All transverse joints except construction joint shall be continuous
S - with inside diameter same as from edge to edge.
0.30m 0.30m 0.30m 0.30m Dowel Bar Diameter + 1.56mm
i 0.60m { —0.60m—— to be placed on each dowel bar 10. All longitudinal joints shall meet at intersections with no gaps or
SECTION B - B on alternate end offset.
LONGITUDINAL CONSTRUCTION JOINT SECTIOND-D 11. All dimensions are in millimeters unless otherwise specified.
SCALE NTS BUTT TRANSVERSE CONSTRUCTION JOINT 12. Avoid stoppage of formworks along curves.
SCALE NTS
13. Constructed expansion joint at every 90 meters and/or every
adjacent existing structures.
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LED - 80 TO 125 WATTS, HFS - 150 TO 250 WATTS NOTES:

INTEGRATED SOLAR STREET LIGHT /\
PREMIUM INDUSTRIAL (NO MOTION SENSOR) 1. ALL ELECTRICAL INSTALLATIONS MADE HEREIN SHALL CONFORM WITH THE RULES AND S I\\\

REGULATIONS OF THE LATEST EDITION OF THE PHILIPPINE ELECTRICAL CODE (PEC), AND THE

0
13 EXISTING LOCAL ORDINANCE OF THE LOCAL ENFORCING AUTHORITY. DRAWN NOT TO SCALE

2. ALL MATERIALS AND DEVICES TO BE USED AND INSTALLED HEREIN SHALL BE NEW, GOOD

20
H 4-16
-16mm THK. WORKMANSHIP AND OF APPROVED TYPE BY THE BUREAU OF STANDARDS.
STIFFENER PLATES
8 (OR REFER TO MANUFACTURER DETAILS) 3. LIGHTING POLE MUST BE BLACK HOT-DIPPED GALVANIZED ROUND STEEL PIPE, ASTM A53/A53M 15.00m RROW LIMITS
100

STANDARD 3.0mm THICK X 180mm@ X 76mm.
I8

4. A WARRANTY MUST BE PROVIDED FOR THE FULL REPLACEMENT OF THE LUMINAIRE DUE TO
ANY FAILURE FOR SIX(6) YEARS. THE WARRANTY SHALL PROVIDE FOR THE REPAIR OR
REPLACEMENT OF DEFECTIVE ELECTRICAL PARTS (INCLUDING LIGHT SOURE AND POWER
STIFFENER DETAIL SUPPLIES/ DRIVERS CHIP, AND OTHER ACCESSORY) FOR A MINIMUM OF EIGHT(8) YEARS FROM
DATE OF PURCHASE. WARRANTY COVERS LUMINAIRE INTEGRITY AND FUNCTIONALITY;
SCALE NTS LUMINAIRE HOUSING, WIRING AND CONNECTIONS; LED LIGHT SOURCE(S)-NEGLIGIBLE LIGHT
OUTLET FROM MORE THAN 10% OF THE LED SOURCES CONSTITUTES LUMINAIRE FAILURE; LED
DRIVERS.

LIGHTING POLE-BLACK & HOT-DIPPED
GALVANIZED ROUND STEEL PIPE, ASTM 5. THE CONTRACTOR SHALL VERIFY AND ORIENT THE ACTUAL LOCATIONS OF EACH SO;AR

A53/A53M STANDARD 3.0mm THK. (180X76)mm@ STREET LIGHTS.

X 10mH w/ SINGLE CURVED ARM 6. ALL ELECTRICAL WORKS SHALL BE DONE UNDER THE STRICT SUPERVISIONS OF A DULY
REGISTERED ELECTRICAL ENGINEER.

R N !

N
4 /A\/_W_S()g/o —

400

8.00m

NGL

o0 FOR ROADWAY LIGHTING

S 1. All materials shall be brand new and shall have undergone the Product Accreditation
FL% 0 Scheme (PAS) in accordance with Department Order No. 189, Series of 2002 and TYPICAL ROADWAY SECTION
DRAWN NOT TO SCALE

were consequently awarded with a certificate of conditional approval or full
accreditation to be used in the DPWH projects. However, non-accredited products
may be used provided that it satisfactorily met all the requirement of a generic 4-16mm THK.
specification. No new products/ technologies shall be allowed for used unless it has STIFFENER PLATES
SPACING OF FLANGE undergone the Product Accreditation Scheme or covered by a generic specification. It (OR REFER TO MANUFACTURER DETAILS) 0.500 BASE PLATE
shall also conform with requirements of the Philippine Electrical Code and the ~— 25mm THK. X 400mm X 400m
Products locally manufactured shall bear a Philippine Standard (PS) Mark. While }
E ELECTRICAL HAND POLE imported products shall bear Import Commodity Clearance (ICC) certificate marks duly 10:",112”;;;% gl-?ﬁ:{\éiETégA; B@A(??OV,Y;
HOT-DIPPED GALVANIZED (PRE-FAB) 2. All works §ha|l be execgtgd in the best prgctlce ina workmgryhke manner by qgahﬂed A \
STEEL BASE PLATE, ANCHOR BOLTS and experienced electricians under the immediate supervision of a duly registered

w/ NUTS & WASHERS Electrical Engineer.
FOR LED LUMINAIRES: GROUND LINE

400

Q 0

/

22mmd X 760mm
HIGH TENSILE ANCHOR BOLT
w/ NUTS & WASHERS

0.50m

0.50

GRD.LINE_ 3. For Light Emitting Diodes (LED) Luminaires, housing shall be primarily constructed of
- corrosion-resistant cast aluminum with a powder coated finish of neutral color. \
All mounting hardware shall be of non-corrosive or suitable protected material.

Driver and Led Modules shall be replaceable as separate units with tool-less plug-in
SOLAR STREET LIGHT DETAIL S lectieal connections.

DRAWN NOT TO SCALE 6. Luminaire housing shall be listed for wet locations optical assembly shall be minimum
IP-66 rated per IEC.

o s

1.00m

£
SOLAR PANEL | MONO 200W/ 24V OR APPROVED EQUAL 3 _ L
LAMP WATTAGE | LED - 80 TO 125 WATTS, HFS - 150 TO 250 WATTS ‘ : 100mm THK. GRAVEL BEDDING
EFFICIENCY SHALL HAVE AT LEAST 85% PEDESTAL/ FOOTING SECTION
LENGTH NOT MORE THAN 1200mm 1.20m SCALE 1:50 mts.
LUMINAIRE DIMENSION WIDTH NOT MORE THAN 400mm fGEQUg\II_Dgg%CI:EEDSERS - 0.50m 10mm@ TIE BARS @ 150mm C.C.
HEIGHT NOT MORE THAN 200mm 5 O”}EW AYS 0.C. (TOP & | T 0.35m (3 SETS)
WEIGHT 16 KILOGRAMS (MINIMUM) BOTTOM BARS) T @ 7 N - 3-16mmd DRB VERT. BARS
€ €
LUMINAIRE EFFICACY 100 LUMENS/ WATT (MINIMUM) s e g S | 2-16mm@ DRB VERT. BARS SCHEDULE OF SOLAR STREET LIGHTS
= 4 = STATION DISTANCE OF ST. LIGHTS QUANTITY | LOCATION
COLOUR TEMPERATURE COOL WHITE (3000K - 4500K) -
3-16mmQ DRB VERT. BARS 0+020.00 - 0+060.00 20.00 m 300ea | LEFTSIDE
COLOUR RENDERING INDEX (CRI) |80 +/-10 (MINIMUM) TOTAL 3.00 03
IP RATING IP66 (MINIMUM) PEDESTAL PLAN
ALL MATERIALS PHILIPPINE STANDARD QUANTITY MARK OR IMPORT
COMMODITY CLEARANCE ISSUED BY DTI-BPS . SCALE 150 mts. SCHEDULE OF SOLAR STREET LIGHTS
BURNING HOURS >50,000 HOURS S0m
STATION QUANTITY | LOCATION
OPERATING TEMPERATURE OPERATING AMBIENT TEMPERATURE BETWEEN 10° C TO 50° C
MOUNTING HEIGHT 8.00 meters FOOTI N G P LAN STA. 0+020.00 1.00 LEFT SIDE
MA STA. 0+040.00 1.00 LEFT SIDE
SH ARM LENGTH 1.500 meters _
SCALE 1:50 mts. STA. 0+060.00 1.00 LEFT SIDE
LUMINAIRE SPACING 20.00 meters
LABORATORY ACCREDITED ISO/IEC 17025 & TESTING OF LED
TEST REPORT LIGHTING PRODUCTS RECOGNIZED BY ILAC/ APLAC c
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BEG. OF PROJECT /
BEG. OF CONCRETING
INCLUDING TRANSITION PCCP RAMP FLARE

AT STA. 0+000.00
NORTHING: 835209.1513 m; EASTING: 576136.0961 m

PLAN

1:1250mts

SCALE

END OF PROJECT / \
END OF CONCRETING |7~ ——— ——__ \\
AT STA. 0+506.00 T~ - \
AND PROVIDE 10.00 MTS GRAVEL \\\ \\
TRANSITION RAMP S \
AT STA. 0+506.00- STA. 0+516.00 NG
NORTHING: 835209.1513 m; EASTING: 576136.0961 m \\\\
///
\
\ //
\ /
\ /
\ /
\ /
\ /
\ /
\ /

\
ATTACH/ INSTALL BARICADE FLASHER LIGHT
EVERY 3 B(\)LLARDS TO IMPROVE VISIBILITY

\ PARTICULARLY AT ;‘(ﬂGHT TIME

\ /

! /
INTERCONNECTEL\{ PLASTIC SAFETY/ BARRIERS
1
|
[

SHOULDER

SHOULDER

|
I
I
l
|
|

/ |

TRAFFIC MANAGEMENT PLAN

SCALE

— — —

1:500mts ~
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LEGEND: ELEMENTS OF GURVE TRAVERSE (NEW)
G BENCH MARK PI No. PI STATION NORTHING EASTING | Dc R Le T E Pc Pt e w V(kph) Pl No. DISTANCE AZIMUTH
9 - o o T0 - P 25.835 284-03-54.502
RNy PROPOSED PocP PI-1 0+025.835 835202.8915 | 576161.0204 14-37-20 11-20-51 100.984 25772 12.956 0.828 0+012.879 0+038.651 40
. Pl -2 0+198.461 835119.9586 | 576312.5805 2-47-47 1-49-36 627.295 30.616 15.311 0.187 0+183.150 0+213.766 40 PIT - P2 173.626 298-41-14.109
ANNNNY - exisTin pece PI-3 0+281.390 835083.7444 | 576387.1910 5-23-53 3-35-22 319.238 30.077 15.050 0.355 0+266.341 0+296.417 40 Pl2 - P13 82.929 295-53-27.063
Pl -4 0+350.428 835059.5670 | 576451.8812 19-04-27 10-02-38 114.091 37.982 19.168 1.599 0+331.260 0+369.242 40 PI3 - P4 69.038 290-29-34.002
* % VARIOUS TREES Pl4 -  PI5 109.974 271-25-07.092
PI-5 0+460.402 835056.8356 | 576562.1758 5-06-08 2-56-47 388.934 34.635 17.329 0.386 0+443.073 0+477.708 40 : :
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