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GENERAL NCTES ROADS AND DRAINAGE

1. DESIGN STANDARDS / SPECIFICATIONS

1.1

12

ALL GEOMETRIC AND PAVEMENT DESIGN STANDARDS SHALL COMPLY WITH THE VALUES PRESCRIBED IN:

- STANDARD SPECIFICATION FOR URBAN ROADS, RSNI T-14-2004
- STANDARD SPECIFICATIONS FOR GEOMETRIC DESIGN OF URBAN ROAD, BINA MARGA, 1992,

- A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS, 2004 EDITION OF THE AMERICAN
ASSOCIATION OF STATE HIGHWAYS AND TRANSPORTATION OFFICIALS (AASHTO).

- ROADS STRUCTURE ORDINANCE
JAPAN ROAD ASSOCIATION (JRA), 2004 EDITION

- GUIDE FOR DESIGN OF PAVEMENT STRUCTURES, (AASHTC), 1983,

ALL WORKS SHALL COMPLY WITH THE BINA MARGA STANDARD SPECIFICATIONS , AND OTHER SPECIAL
PROVISIONS AND SUPPLEMENTAL SPECIFICATIONS PERTAINING TO THIS PROJECT.

2. SURVEY CONTROL.S AND REFERENCES

21

22.

23.

HORIZONTAL CONTROL 1S BASED THROUGH GLOBAL POSITIONING SYSTEM (GPS) ESTABLISHED BY
PT. VIRAMA KARYA. LIST OF SURVEY CONTROLS ARE SHOWN IN THE SUCCEEDING SHEETS.

VERTICAL CONTROL 1S REFERRED FROM “JARING KONTROL VERTICAL NASIONAL { TITIK TINGG! GECDES| =
TTD Y ESTABLISHED DATUM.

ALL CONTROLS SHALL BE VERIFIED BEFORE CONSTRUGTION, THE CONTRACTOR SHALL INVESTIGATE ALL
DRAWING PLANS AND CONBUCT FIELD INVESTIGATION SURVEY TO DETERMINE ACTUAL FIELD CONDITION.
THE CONTRACTOR SHALL REPORT TO THE ENGINEER iF THERE ARE DIFFERENCES BETWEEN DRAWING
PLANS AND ACTUAL FIELD CONDITIONS .

3. ALIGNMENT CONTROLS AND REFERENCES

31.

3.2.

PROJECT IMPLEMENTATION OF ALL FLYOVERS SHALL BE DONE IN THREE {3) CONSTRUCTION PACKAGES:

CONTRACT PACKAGE 1 - MERAK AND BALARAJA FLYOVERS
CONTRACT PACKAGE 2 ~ NAGREG AND GEBANG FLYOVERS
CONTRACT PACKAGE 3 - PETERONGAN AND TANGGULANGIN FLYOVERS

GEBANG FLYOVER HAS THE FOLLOWING MAJOR CONTROL POINTS USED IN THE DESIGN OF HORIZONTAL
AND VERTICAL ALIGNMENT:

- EXISTING ROADWAY GRADIENT
- EXISTING OLD AND NEW BRIDGE
- ADJACENT BULT - UP AREAS

- EXISTING BIRD HOUSES

4. DIMENSIONS

4.1

42

DISTANCES AND ELEVATIONS SHOWN ON THE PLANS ARE IN MILLIMETERS (mm) AND METERS {m) UNLESS
OTHERWISE SPECIFIED. OTHER UNITS OF MEASUREMENT ARE EXPRESSED IN THE MORE APPROPRIATE
UNITS OF THE INTERNATIONAL SYSTEM OF UNIT (METRIC).

CONTRACTOR SHALL CLARIFY TO THE ENGINEER ALL DIMENSIONS AND ELEVATIONS SHOWN IN THE
DRAWINGS BEFORE CONSTRUCTION.

5. STATIONINGS

5.1.

5.2

53.

5.4,

THE STATIONINGS OF HORIZONTAL ALIGNMENT OF THE PROJECT ROAD ARE RELATIVE TO THE
CENTERLINE SHOWN ON THE PLANS.

STATIONING OF CURB INLET MANHOLE, MANHOLE, BEGINNING AND END OF FLYOVER AND OTHER
STRUCTURES ARE RECKONED AT THE CENTERLINE STATIONINGS SHOWN ON THE PLANS.

ELEMENTS Of CURVE, BOTH HORIZONTAL AND VERTICAL ALIGNMENTS ARE RELATIVE TO THE ROAD
CENTERLINE.

SERVICE ROADS STATIONING ARE BASED FROM DESIGN CENTERLINE OF THE ROAD/ FLYOVER.

6. ELEVATIONS AND GRADES

6.1.

FINISHED GRADE ELEVATIONS SHOWN ON PROFILE SHEETS REFER TO FINISHED ROAD LEVEL SHOWN iN
TYPICAL ROADWAY SECTIONS.

EXISTING GRADE LEVEL SHOWN ON PROFILE SHEETS REFER TO THE PAVEMENT ORIGINAL GROUND
ALONG THE CENTERLINE OF THE PROJECT ROAD AS SHOWN IN THE TYPICAL ROADWAY SECTIONS, OR
AS INDICATED tN THE PLANS.

7. REMOVAL OF EXISTING STRUCTURES AND RELOCATION OR PROTECTION OF EXISTING UTILITIES

71,

7.2
73

7.4.

7.5.

REMOVAL OF EXISTING BUILDINGS, HOUSES, FENCES, UTILITY POLES, PUBLIC UTILITIES, ETC. WILL NOT BE
THE RESPONSIBILITY OF THE CONTRACTOR, THEY WALL BE REMOVED BY THEIR RESPECTIVE OWNERS
OR BY BINA MARGA PRIOR TO CONSTRUCTION.

DISPOSAL OR REPLACEMENT OF SACRED BUILDING SHALL BE APPROVED BY THE LOCAL GOVERNMENT.

PORTION OF UTILITIES, SUCH AS WATER LINES, TELEPHONE TRUNK LINES, ELECTRIC LINES, ETC., THAT MAY
OBSTRUCT THE CONSTRUCTION OF THE PROJECT SHALL BE RELOCATED BY THE ENTITIES OR CWNERS
CONCERNED. EXTREME PRECAUTION SHALL BE EXERCISED BY THE CONTRACTOR SO AS NOT TO DAMAGE
THE EXISTING UTILITIES DURING CONSTRUCTION. ANY DAMAGE THEREOF SHALL BE ON THE ACCOUNT

CF THE CONTRACTOR.

UTILITIES WHICH HAVE SPECIAL CHARACTER LIKE GAS AND OIL PIPE SHALL BE PECULIARY TREATED WITH
MUCH IMPORTANCE. IF IT NEED TO BE RELOCATED OR PROTECTED, THEN IT MUST BE DONE BEFORE THE
CONSTRUCTION COMMENCE. WRITTEN APPROVAL / PERMISSION SHALL BE GIVEN TO THE CONTRACTOR BY
THE UTILITIES OWNER THROUGH THE ENGINEER OR THE SUPERVISION CONSULTANT.

SUPPORTS FOR ABOVE GROUND UTILITIES TO BE RELOCATED/ REPLACED SHALL BE PLACED IN SUCH A WAY
THAT THEY WILL NOT OBSTRUCT VEHICULAR AND PEDESTRIAN MOVEMENTS.

8. ROAD CONNECTIONS AND PRIVATE ENTRANCES

8.1.

82

8.3

84.

85.

APPROACHES AND CONNECTIONS SHALL BE CONSTRUCTED BY THE CONTRACTCOR AS SHOWN ON THE PLAN
OR AS DIRECTED BY THE ENGINEER IN SUCH MANNER AS TO ENSURE SMOOTH CONNECTION AND RIDING
QUALITY.

EXACT LOCATIONS OF INTERSECTION ROADS, AND PRIVATE ENTRANCES OR DRIVEWAYS WHERE ITEM 8.1
ABOVE APPLIES, SHALL BE DETERMINED IN THE FIELD BY THE ENGINEER.

DROP CURB AND GUTTER OR MOUNTABLE CURB AND GUTTER SHALL BE PROVIDED TO EXISTING ENTRANCES
OR DRIVEWAYS AS SHOWN IN THE PLAN.

CURB - CUT RAMP SHALL BE PROVIDED AT SIDEWALK AND MEDIAN AS SHOWN IN THE STANDARD DRAWINGS
THESE ARE INTENDED SPECIALLY FOR PEDESTRIANS WITH DISABILITY. LOCATIONS SHALL BE AS
DIRECTED BY THE ENGINEER.

LIMIT OF CONSTRUCTION FOR ROAD CONNECTIONS AND PRIVATE ENTRANCES SHALL BE AS SHOWNIN THE
DRAWING OR AS DIRECTED BY THE ENGINEER.

9. DRAINAGE STRUCTURE

9.1.

9.2,

23

84.

95,

9.8

EXACT LOCATIONS, SLOPES, OUTFALLS, AND INVERT ELEVATIONS OF DRAINAGE STRUCTURES SHALL BE
CHECKED IN THE FIELD BY THE ENGINEER, MINOR ADJUSTMENTS MAY BE MADE TO SUIT ACTUAL FIELD
CONDITIONS UPON APPROVAL BY THE ENGINEER,

EXISTING DRAINAGE STRUCTURES THAT ARE FAULTY, BROKEN DOWN, OR NOT IN GOOD WORKING CONDITION
SHALL BE DETERMINED 1N THE FIELD. RECONSTRUCTION, REPAIR AND / OR REPLACEMENT OF SAME SHALL BE
DIRECTED BY THE ENGINEER, AND SHALL CONFORM TO THE STANDARDS SHOWN IN THE DRAWINGS.

EXISTING DRAINAGE STRUCTURES OR PARTS THEREOF REMOVED BY THE CONTRACTOR THAT ARE
STILL SERVICEABLE SHALL BE TURNED OVER TO THE GOVERNMENT AND SHALL BE DEPOSITED AT A
PLACE DESIGNATED BY THE ENGINEER. EXTREME PRECAUTIONS SHALL BE EXERCISED BY THE
CONTRACTOR NOT TO DAMAGE THESE MATERIALS DURING REMOVAL AND HANDLING OPERATION.

CLEANING , UNCLOGGING AND/ OR RELAYING OF REINFORCED CONCRETE PIPES, CLEANING OF CHANNELS
AND DITCHES AS DIRECTED BY THE ENGINEER SHALL BE UNDERTAKEN BY THE CONTRACTOR TO ENSURE AN
OPERATIONAL TEMPORARY DRAINAGE SYSTEM DURING THE CONSTRUCTION PERIOD.

LAYOUT OF EXISTING SIDE DITCH, PIPE CULVERT, AND BOX CULVERT ARE BASED FROM TOPOGRAPHIC SURVEY.
EXACT LOCATION AND DEPTH SHALL BE VERIFIED IN THE FIELD PRIOR TO THE CONSTRUCTION.

ALL INVERT ELEVATIONS OF EXISTING PIPES AND BOX CULVERTS SHALL BE VERIFIED PRIORTC
CONSTRUCTION IN ORDER TO SMOOTHLY JOIN TO THE NEW DRAINAGE SYSTEM.

10. ROAD SIGN AND PAVEMENT MARKINGS

10.1.
10.2.

10.3.

RCAD SIGNS SHALL CONFORM WITH THE " DINAS PERHUBUNGAN LALU LINTAS DAN ANGKUTAN JALAN SETEMPAT "

PAVEMENT MARKINGS OR ROAD MARKINGS SHALL CONFORM WATH THE
" DINAS PERHUBUNGAN LALU LINTAS DAN ANGKUTAN JALAN SETEMPAT ™

INSTALLATION OF ROAD SIGNS AND PAVEMENT MARKINGS SHALL BE APPROVED 8Y THE ENGINEER.

11. TRAFFIC MANAGEMENT

1.1,

DURING THE CONSTRUCTION PERIOD, THE CONTRACTOR SHALL INSTALL TRAFFIC MANAGEMENT
SIGN WHICH WILL PROVIDE SAFETY, CONVENIENCE, AND SMOOTH RIDING QUALITY OF MOTORISTS IN
ACCORDANCE WITH THE TRAFFIC REGULATIONS. WRITTEN APPROVAL / PERMISSION SHALL BE GIVEN
BY THE ENGINEER AND THE “ DINAS PERHUBUNGAN LALU LINTAS & ANGKUTAN SETEMPAT “ TO THE
CONTRACTOR PRIOR TO IMPLEMENTATION.
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GENERAL NOTES FOR STRUCTURES (1)
GENERAL 2.3 DYNAMIC LOAD ALLOWANCE (IMPACT) 2. REINFORCING STEEL
TO PROVIDE THE DYNAMIC STRENGTH AND VIBRATION INFLUENCE, 2.1 TYPE, DESIGNATION AND MINIMUM YIELD STRENGTH OF REINFORCING
FOR GONSTRUCTION PURPOSES DYNAMIC LOAD ALLOWANCE (IMPACT) COEFFICIENT, THIS IMPACT
g COEFFICIENT 1S ONLY TO THE KNIFE EDGE LOAD (KEL). UNIFORM LOAD TYPE GRADE YIELD POINT APPLICATION STANDARD
2.  ELEVATIONS, STATIONS AND COORDINATES ARE SHOWN IN METERS, OTHER "D" LOADING ARE NOT APPLIED FOR IMPACT. (Nimm?) sl JIS BS
}ﬂgg}?ggs AND MEMBER SIZES ARE IN MILIMETERS UNLESS OTHERWISE 2.4 EARTHQUAKE FORCE ROUND BARS SR 24 240 sH 0136 G3112 | BS 4449
EARTHQUAKE FORCE WAS APPLIED IN ACCORDANCE WITH DEFORMED BARS SD 40 390 sH G312 | BS4449
DESIGN CRITERIA “PEMBEBANAN UNTUK JEMBATAN, RSNI 4 (LOADING FOR BRIDGES),

1. DESIGN SPECIFICATIONS

1.1 CODES AND STANDARDS
THE NORTH JAVA CORRIDOR FLYOVER PROJECT SHALL BE DESIGNED IN
ACCORDANCE WITH THE FOLLOWING DESIGN CODES AND STANDARDS.

+ BRIDGE DESIGN CODE, DRAFT, VOLUME 1 AND VOLUME 2BRIDGE
MANAGEMENT SYSTEM 1892, DIREKTORAT JENDERAL BINA MARGA
DEPARTEMEN PEKERJAAN UMUM.

» BRIDGE BESIGN MANUAL, DRAFT, VOLUME 1 AND VCLUME 2-BRIDGE
MANAGEMENT SYSTEM 1992, DIREKTORAT JENDERAL BINA MARGA
DEPARTEMEN PEKERJAAN UMUM.

+ PEMBEBANAN UNTUK JEMBATAN, RSNI4.
{(LOADING FOR BRIDGES)

s  STANDAR PERENCANAAN KETAHANAN GEMPA UNTUK JEMBATAN, SNI.
(DESIGN STANDARD OF EARTHQUAKE RESISTANCE FOR BRIDGES)

+ PERENCANAAN STRUKTUR BETON UNTUK JEMBATAN, RSNI
(DESIGN OF CONCRETE STRUCTURE FOR BRIDGE}

+ PERENCANAAN STRUKTUR BAJA UNTUK JEMBATAN, RSNI4
(DESIGN OF STEEL STRUCTURE FOR BRIDGE)

+  AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 3RD EDITION.

1.2 OTHER REFERENCE
FOR DESIGN REQUIREMENTS NOT COVERED BY THE ABOVE CODES AND
STANDARDS THE FOLLOWING REFERENCES WILL BE USED AS REQUIRED:
»  JAPANESE SPECIFICATIONS FOR HIGHWAY BRIDGES
» A5 5100, BRIDGE DESIGN, AUSTRALIAN STANDARD, 2004

s EN 1994 EURCCODE 4: DESIGN OF COMPOSITE STEEL AND CONCRETE
STRUCTURES

¢  FHWA-IF-99-025, "DRILLED SHAFTS: CONSTRUCTION PROCEDURES
AND DESIGN METHODS", 1999

s  FHWA-NHI-00-043, “MECHANICALLY STABILIZED EARTH WALLS AND
REINFORCED SOIL SLOPES, DESIGN & CONSTRUCTION GUIDELINES",
2001

* NCHRP REPORT 528, "GUIDELINES AND RECOMMENDED STANDARD
FOR GEOFOAM APPLICATIONS IN HIGHWAY EMBANKMENTS",
TRANSPORT RESEARCH BOARD, 2004

2. LOADING SPECIFICATIONS

THE LOADING SPECIFICATIONS TO BE USED FOR THE DESIGN OF STRUCTURES
ARE THE "PEMBEBANAN UNTUK JEMBATAN, RSNI 4" (LOADING FOR BRIDGES).

ACCORDING TO THE ABOVE SPECIFICATICNS, BASIC DESIGN CONDITION
ARE AS FOLLOWS:

2.1 LOADING CLASSIFICATIONS
100% "D” {LANE LOADING) AND 100% "T" (TRUCK LOADING) ARE APPLIED
APPLICATION OF "D" LOADING

THE UDL MAY BE APPLIED IN BROKEN LENGTHS TO MAXIMIZE ITS
EFFECTS ON CONTINUOUS BRIDGES OR UNUSUAL STRUCTURES

A SINGLE KEL PERPENDICULAR TC THE DIRECTION OF TRAFFIC SHALL

BE PLACED IN ANY POSITION ALONG THE BRIDGE FOR CONTINUOUS
BRIDGES, TO PRODUCE THE MAXIMUM NEGATIVE BENDING MOMENT.

22

25

STANDAR PERENCANAAN KETAHANAN GEMPA UNTUK JEMBATAN, SN
{DESIGN STANDARD OF EARTHQUAKE RESISTANCE FOR BRIDGES"

THE PEAK GROUND ACCELERATION OF BEDROCK AT EACH OF THE
PROJECT FLYOVER SITES, OBTAIN FROM MAP OF SEISMIC ZONES
FOR INDONESIA WITH A 500 YEAR RETURN PERIOD, IS PRESENTED IN
TABLE BELOW:

SEISMIC ZONE AND PEAK GROUND ACCELERATION

NAME OF FLYOVER | SEISMIC ZONE | PEAK GROUND ACCELERATION
MERAK 2 0.46 - 0.50
BALARAJA 3 0.36- 0.40
NAGREG 3 0.36-0.40
GEBANG 3 0.36 - 0.40
PETERONGAN 4 0.26-0.30
TANGGULANGIN 4 0.26-0.30

SEISMIC PERFORMANCE CATEGORY D FOR ALL FLYOVER.

THERMAL FORCES

THE AMBIENT TEMPERATURE ASSUMED FOR DESIGN IS 28°C.
TEMPERATURE VARIATION IS 15°C - 45°C FOR STEEL STRUCTURE
AND 15°C - 40°C FOR CONCRETE STRUCTURE.

MATERIALS FOR STRUCTURES

1. CONCRETE

THE USE OF EACH CLASS OF CONCRETE SHALL BE USE FOLLOWS UNLESS
OTHERWISE SHOWN ON THE DRAWINGE OR DIRECTED BY THE ENGINEER.

DESIGN STRENGTH OF CONCRETE IS SPECIFIED AS FOLLOWS :

CHARACTERISTIC
CONCRETE | coMPRESSIVE APPLICATION OF STRUCTURE
CLASS | STRENGTH (MPa)
A a0 PRE-CAST PRE-STRESSED
- CONCRETE STRUCTURE
A2 25 CAST-IN-SITU PRE-STRESSED
CONCRETE STRUCTURE
DECK SLAB, PIER HEADS AND
8.1 30 COLUMNS, DIAPHRAGMS OF
P.C.I-GIRDER, ABUTMENT, FOOTING
CONCRETE BARRIER
CAST-IN-SITU REINFORCED
B-2 30 CONCRETE PILES, BORED PILES
C 20 RETAINING WALL
D 15 GRAVITY TYPE RETAINING WALLS
E 8 LEVELING CONCRETE

2.2 REINFORCING STEEL SHALL BE FREE OF MILL SCALES, OIL OR ANY
SUBSTANCES WHICH WILL WEAKEN THE BOND WITH CONCRETE.

3. STRUCTURAL STEEL

TYPE, DESIGNATION AND MINIMUM YIELD POINT AND TENSILE STRENGTH OF
STRUCTURAL STEEL AS FOLLOWS .

JIS STANDARD APPLICATION STANDARD
YIELD TENSILE YIELD TENSILE
DESIGNATION | POINT | STRENGTH | DESIGNATION| POINT | STRENGTH
(N/mn?) {N/mm?) {N/mre) (NImm?)
G 3101
SS 4 215-245 400 -510 A36 250 400 - 500
G 3106
SM 400 215-245 400 -510 A242 290 - 340 2430
SM 490 295 - 325 490-610 A 440 280 -340 | 430- 480
SM 490Y 325 - 365 490 -610 A 441 290-340 | 430-480
SM 520 325 - 365 520 - 640 A 588 200 -340 | 430 -480
SM 570 420 - 460 570-720 AS5T2 410-450 | 510-550
G 3114
SMA 400w 215 - 245 400 - 540
SMA 490w 325-365 | 490-610
SMA S70W 420 - 460 570-720 A514 620-690 | 690-900
G 3101 :  ROLLED STEEL OF GENERAL STRUCTURE
JSG3106 : ROLLED STEEL FOR WELDED STRUCTURE
JSG3114 :  HOT-ROLLED ATMOSPHERIC CORROSION RESISTING

4. PRESTRESSING TENDON

TYPE, DESIGNATION AND MINIMUM YIELD POINT AND TENSILE STRENGTH OF
PRESTRESSING TENDON ARE SPECIFIED AS FOLLOWS ;

NOMINAL | YELD | BRAKING | APLICATION
NOTATION UTILIZATION DIAMETER | STRENGTHISTRENGTH| STANDARD
(mm) | (Kg/mn¥) | (Ke/mm® 5 TasT™
PCWIRE |PC PILE
PR 1A @7 135 155 |G 3538| A4t
PC 7 WIRE |PC HOLLOW CORE SLAB
STRAND |UNIT AND PC DOUBLE
SWPR 7B |TRAPEZOID GIRDER, T127 160 190 G3FI A6
PC I-GIRDER
PC19 | TRANSVERSAL GABLE
WIRE  |FOR DECK SLAB AND
STRAND | DiAPHRAGH OE po T218 160 190 1G3536| A 416
SWPR 19 |STRUCTURE
PC BAR @2
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GENERAL NOTES FOR STRUCTURES (2)
CONSTRUCTION 4) DEVELOPMENT OF REINFORCEMENT SEISMIC HOOKS
1 sermoour 54510 DEVELOPENT o ek SEISMI HOOKS SHALL CONSIST OF 197 26ND PLUS A 0 b SXTENSION
THE SETTING OUT AND ELEVATIONS OF THE DIFFERENT COMPONENTS CF S AR DIAVETER &6 '
THE STRUCTURE SHALL BE APPROVED BY THE ENGINEER PRIOR TO THE DEVELOPMENT LENGTHISPLICE LENGTH (mm) STANDARD HOOK FOR TRANSVERSE REINFORCEMENT
START OF ANY CONSTRUCTION WORK. 101316 ]19]25] 32
2 REINFORCED CONCRETE BASIC DEVELOPMENT LENGTH IN TENSION 300 | 312 | 384 | 456 | 717 1174 BENDING DIAMETER oF | DAMETER OF | STRAIGHT
EASIC DEVELGPMENT LENGTHIN TENSIGN ANGLE FIGURE BARS BEND OF BARS | EXTENSION | REMARKS
21 CODES AND STANDARDS BLASTIC HINGE 375 | 300 | 480 | 570 | 896 |1468 OF BARS OUT TO OUT LENGTH
N gfg&"é?": gﬁ/“éﬁ“ggg‘;ﬂﬁm";—'&g‘iﬂif{é:ifgs'GN CONCRETE BASIC DEVELOPMENT LENGTH IN COMPRESSION | 200 | 229 | 282 | 334 | 440 | 563 EE%EOREG sb s
2) CONCRETE SHALL BE DEPOSITED, VIBRATED ANb CURED IN BASIC HOOK DEVELOPMENT LENGTH 183 | 257 | 292 | 347 | 456 | 564 D10 TO D16
ACCORDANCE WITH THE SPECIFICATIONS. ﬁ&se'% HOOK DEVELOPMENT LENGTH -PLASTIC | 06 | 597 | 365 | 434 | 571 | 730 90° STIRRUP AND 4db 6db
3) FOR CONCRETE DEPOSITED AGAINST THE GROUND. BLINDING TIES
CONCRETE WITH A MINIMUM THICKNESS OF 100MM SHALL BE LAID 5) SPLICES OF REINFORGEMENT D32 sdb 12db
FIRST BEFORE INSTALLING I . INDING
E INSTALLING THE REINFORCEMENT. THIS BL (f) WHEN PROVIDING SPLICES AT A LOCATION WHEN IT S NOT
CONCRETE SHALL NOT BE CONSIDERED IN MEASURING THE
4) THE CONTRACTOR SHALL SUBMIT TO THE ENélNEER FOR APPROVAL IN APPROVED BY THE ENGINEER.
PLACING SEQUENCES FOR ALL CONCRETING WORKS (2) LAP SPLICES SHALL BE PERMITTED ONLY WITHIN THE CENTER HALF
‘ OF COLUMN HEIGHT. A
27 REINFORCEMENT DETAILS {3) LAP SPLICES LENGTH SHALL NOT BE LESS THAN 4C0MM OR 60 BAR .
DIAMETER, WHICHEVER IS GREATER. 135 D10TO D25 8db 6db
1) THE CONTRACTOR SHALL SUBMIT TO THE ENGINEER FOR APPROVAL db
DETAILED SHOP DRAWINGS INDICATING THE BONDING, CUTTING, SPLICING (4) INDIVIDUAL BAR SPLICES WITHIN A BUNDLES SHALL NOT OVERLAP. D
AND INSTALLATION OF ALL REINFORCING BARS. ENTIRE BUNDLES SHALL NOT BE LAP SPLICED. !
2) BARS SHALL BE BENT, COLD BARS PARTIALLY EMBEDDED IN CONCRETE (5) THE MAXIMUM SPACING OF THE TRANSVERSE REINFORCEMENT
SHALL NOT BE FIELD BENT UNLESS PERMITTED BY THE ENGINEER. OVER THE LENGTH OF THE SPLICE SHALL NOT EXCEED THE
3) COVERING THICKNESS FOR REINFORCING BARS. ?OL:IJ,:AI_;ER ONE QUARTER OF THE MINIMUM MEMBER DIMENSION OR
(1) MINIMUM THICKNESS OF CONCRETE COVERING FOR REINFORCING (6) FULL WELDED OR FULL MECHANICAL SPLICES MAY BE USED STANDARD HOOK IN TENSION
STEEL BARS SHALL CONFORM TO THE TABLE BELOW COVERING PROVIDED THAT NOT MORE THAN ALTERNATE BARS IN EACH LAYER BENDING DIAMETEROF | STRAIGHT
THICKNESS SHALL CONFORM TO THE DESIGN DRAWINGS. OF LONGITUDINAL REINFORCEMENT ARE SPLICED AT A SECTION ANGLE FIGURE DIAMETER OF BEND OF BARS | EXTENSION | REMARKS
IF THE THICKNESS IS NOT INDICATED IN THE DESIGN DRAWINGS, IT AND THE DISTANCE BETWEEN SPLICES OF ADJACENT BARS SHALL OF BARS BARS QUT TO OUT LENGTH
SHALL BE DETERMINED IN ACCORDANCE WITH TABLE BELOW AND BE GREATER THAN 600MM.
APPROVED BY THE ENGINEER. (7) WELDING FOR WELDED SPLICES SHALL CONFORM TO THE CURRENT & D10-D25 8db
MINIMUM CONCRETE COVER TO OUTERMOST REINFORCEMENT SHALL EDITION OF STRUCTURAL WELDING CODE - REINFCRCING STEEL OF T l 4 db OR 60 mm
BE AS FOLLOWS AWS (D1.4). 180° D29, D32, D36 10 db min
SURFACE IN CONTRACT WITH SOIL OR WATER 75 mm 5) CRANKED SPLICES
COLUMNS 40 mm LAP VERTICAL OFFSET = MIN_: d D102 b
GIRDER AND BEAM CAST-IN-SITU 35 mm TMAX : d + 3mm %
GIRDER AND BEAM PRECAST IN FACTORY 25 mm o - d 90° | D29, D32, D36 10 db 12 db
SLABS, PARAPETS, ETC 30 mm N | =1 ;]Ld DIAMETER = 8.4 MIN L
30 d MAX
FOR MERAK AND GEBANG FLYOVER AT THE COASTAL AREA MAX =154 D43, D57 12db
SURFACE IN CONTRACT WITH SOIL OR WATER 75 mm 7} HOOKS AND BENDS
COLUMNS 55 mm STANDARD HOOKS FOR LONGITUDINAL REINFORCEMENT SHALL BE AS 8) TIES
FOLLOWS:
GIRDER AND BEAM CAST-IN-SITU 35 mm R IN TIED COMPRESSION MEMBERS, ALL LONGITUDINAL BARS SHALL BE ENCLOSED
GIRDER AND BEAM PRECAST IN FACTORY 25 mm * 180° BEND PLUS A 4.0 db EXTENSION BUT NOT LESS THAN 65MM AT FREE BY LATERAL TIES THAT SHALL BE EQUIVALENT TO 10MM BARS FOR 32MM
SLABS, PARAPETS, ETC 30 mm END OF THE BAR. DIAMETER BARS OR SMALLER.

(2} 1.5 TIMES THE MAXIMUM NOMINAL. SIZE OF THE AGGREGATE.
(3) THE COVER IS NOT LESS THAN THE DIAMETER OF REINFORCING BARS,

+ S0° BEND PLUS A 12.0 db EXTENSION AT THE FREE END OF THE BAR.

STANDARD HOOKS FOR TRANSVERSE REINFORCEMENT SHALL BE AS
FOLLOWS :

+ 16MM DIAMETER BARS AND SMALLER -90° BEND PLUS A6.0db
EXTENSION AT THE FREE END OF THE BAR.

+« 19TO 25MM DIAMETER BAR - 90° BEND PLUS A 12.0 db EXTENSION AT
THE FREE END OF THE BAR.

« 25MM BAR AND GREATHER -135° BEND PLUS A 6.0 db EXTENSION AT
THE FREE END OF THE BAR.

9)

THE SPACING AT TIES SHALL NOT EXCEED THE LEAST DIMENSION OF THE
MEMBER OR 300MM.

TIES SHALL BE LOCATED VERTICALLY NOT MORE THAN HALF A TIE SPACING
ABOVE THE FOOTING AND NOT MORE THAN HALF A TIE SPACING BELOW THE
LOWEST HORIZONTAL REINFORCEMENT IN THE SUPPORT MEMBER.

REBAR DESCRIPTION

FOR COLUMNS REFERENCES TO BAR SPACING 18 NOT GIVEN. BAR SHALL BE
PLACED TO GIVE EQUAL SPACING IN COLUMNS UNLESS NOTED OTHERWISE.
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10) PLACEMENT AND INSPECTION

{1) MAINTAIN PROFPER SPACING BETWEEN BARS, USING SPACERS, HANGERS OF
BAR SUPPORT.

UNLESS OTHERWISE SHOWN ON THE PLANS, THE CLEAR DISTANCE BETWEEN
PARALLEL BARS IN A LAYER SHALL NOT BE LESS THAN 1.5 TIMES THE NOMINAL
BAR DIAMETER OF THE BAR NOR LESS THAN 1.5 TIMES THE MAXIMUM SIZE OF
COARSE AGGREGATE.

FOR MULTILAYER, THE CLEAR DISTANCE BETWEEN LAYERS SHALL NOT BE

LESS THAN 25MM OR THE NOMINAL DIAMETER. THE BARS IN THE UPFER
LAYER SHALL BE PLACED DIRECTLY ABOVE THOSE IN THE BOTTOM LAYER.

2

11) CONSTRUCTION JOINT

{1} THE POSITION AND FORM OF ANY CONSTRUCTION JOINT SHALL BE AS
SHOWN ON DRAWINGS OR AS AGREED WITH THE ENGINEER.

{2) THE INTERFACE BETWEEN THE FIRST AND SECOND POUR CONCRETES
SHALL BE ROUGHENED WITH AN AMPLITUDE OF 6MM MINIMUM.

FALSEWORK

(1) ALL FALSEWORK SHALL BE DESIGNED BY THE CONTRACTOR SUBJECT TO
THE APPROVAL OF THE ENGINEER.

{2) DETAILED WORKING DRAWINGS AND SUPPCRTING CALCULATIONS OF THE
FALSEWORK SHALL BE FURNISHED BY THE CONTRACTOR TO THE ENGINEER
FOR HIS APPROVAL.

FORMWORK
(1) FORMWORK SHALL BE CONSTRUCTED SUCH THAT IT WILL NOT YIELD UNDER
LOAD AND 8HALL BE SUCH AS TO AVOID THE FORMATION OF FINS.

UNLESS OTHERWISE SHOWN ON THE PLANS, ALl EXPOSED EDGES SHALL BE
CHAMFERED 20MM EXCEPT RAILINGS AND RE - ENTRANT ANGLES WHICH
SHALL BE CHAMFERED AND FILLETED 13MM.

STRIPPING OF FORMS AND SHORINGS SHALL BE AS APPROVED BY THE
ENGINEER. THE FOLLOWING MAY BE USED AS AGUIDE :

SHORING UNDER GIRDERS, BEAM, FRAMES

12)

13)

@

3

DECK SLABS 14 DAYS
WALLS 7DAYS
COLUMNS 7DAYS
SIDES OF BEAMS AND ALL OTHER VERTICAL SURFACES 2DAYS

14) PROTECTION AND CURING OF CONCRETE

CONCRETE SURFACES SHALL BE PROTECTED FROM HARMFUL EFFECTS OF SUN,
WIND AND RUNNING WATERS AND SHALL BE KEPT DAMP FOR AT LEAST 7 DAYS.

18} STRUCTURAL STEEL

{1) THE CONTRACTOR SHALL PREPARE AND SUBMIT SHOP DRAWINGS FOR ALL
STRUCTURAL STEEL WORKS. THESE SHOP DRAWINGS SHALL BE APPROVED
BY THE ENGINEER BEFORE ANY FABRICATION COMMENCES.

(2) CONSTRUCTION OF STRUCTURAL STEEL

- WELDING REQUIREMENTS SHALL IN ALL RESPECT CONFORM TO THE
GENERAL SPECIFICATIONS OF THIS PROJECT.

- THE DIAMETER OF BOLT HOLES SHALL BE 2.5MM LARGER THAN THE

NOMINAL DIAMETER OF BOLT.
SYMBOL AND INFORMATION FOR STEEL STRUCTURE DRAWINGS
WELDING SYMBOL
—T SQUARE
—— FILLET
—— SINGLE V
—— DOUBLE V
—— BEVEL
o —— WELD ALL AROUND
—— WELD ALL AROUND

14 DAYS MIN. TIME

GENERAL NOTES FOR STRUCTURES (3)
16) QUANTITIES

THE QUANTITIES FOR BRIDGE AND STRUCTURES SHOWN ON THE DRAWINGS ARE
APPROXIMATELY AND FOR REFERENCE PURPOSES ONLY. ANY DISCREPANCY
BETWEEN THESE ESTIMATED QUANTITIES AND THE FINALLY ACCEPTED
QUANTITIES SHALL NOT BE A REASON FOR CLAIMS OR DISPUTE.
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A\PS.4-02
+ + +
ANEPN.10405
+ + +
+ + + + + + + + + + + + + + + + + + + + + +
2 g g8
g -
3 3 3
w w w
. + + + + + + 4 + Toomemsa eI e+ + + + + + + + +
aPs.4—1ALY
+ + : + + + + + + + + + + + + + + + + + + + +
4'.
apga - 2 AAoe.3 3 8 i
- GB.1 PileM.18 3 5 E:
w [} w
+ + + + ¥ + + + + + + + + Frozmseso Fuozseso - Frozseo  + + + +
DX nam TrG
+ + + + + + + - + 4 F +
TRAVERSE DATA g 2
g o
NO. NORTHINGS EASTINGS AZIMUTH DISTANCE ELEVATION & s
-+ 4-N 9245750 - N 8245750 -
NEM TTG - - — - _
GPS.4-1A 824591 4,2440 24B303.695¢ prrr 93,52 3.362
PS.4—1 92458840623 248381.302t - . 2,534
100 2'52.4° 38.23
P.2 9245877.2842 248418,9258 it 2.670 + + + +
92735'52.6 70.98 —oem EPs.4-3a
GB.1 9245874,0697 248489.83158 pry— .03 -
BM.18 9245862.9311 248575.1723 3.0t6
107'51'01.1" 148.09
6B.2 8245817.5255 248716.1836 - 4537
58°24'40.7 23.87 + BN -+
BK.2 9245830.0337 248736.5223 _— 3216
4307191 61,42
©B.3 9245874,8872 248778.5242 1.441
13'58'54.2* 85.57
.4 9245057, 9805 248700.2058 1.217
2246093.1519 248854.7158 culludactl 146.08 1138
85 - * 103"35'55.3" 46,85 - + + + + +
BPN.10205 | 92460835260 248894.5190 — 1.254
0'3310.4 51.32
GPS4-02 9246134,8527 248895.0143 1.214
8. 4 9245957.9609 2487992058 1.217
19358'47.7 85.57
68. 3 924587+4.8872 248778.5242 1441
185°38'51.97 72.17
. 7 9245803.0652 248771 4652 %776
10549'37.1° 141.35
8. 8 92457645125 248907.4600 3.854
108°47'53.7" 128.29
. 9 92457231710 249028.9101 3.313
112°02'15.3" 162,95
GB. 10 9245662.0250 249179.9530 2.792
1251217 134.73
8. 11 9245609.6964 249304.1084 2,616
24'53'48.0" 15.43
$PS.4~3 9245623.6839 249310,6009 — 1.280
5I06° 14,9 118,75
GPS.4—3A | 9245696.6243 2494043110 1.408
NOTE:
FOR DESCRIPTION OF GPS STATON AND TRAVERSE POINT, REFER TO "FINAL REPORT OF
THE TOPOGRAPHIC SURVEY" DECEMBER 2005 BY KATAHIRA & ENGINEERS INTERMATIONAL
AND PT. VIRAMA KARYA (PERSERQ)
LEGEND :
O : GRS
TOPOGRAPHIC SURVEY CONTROL NETWORK GPS, TRAVERSE, BM I\ 1 TRAVERSE

(AN
o/

SCALE

1:3500

B2 : BENCH MARK ¢ BN )
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No. PAY DESCRIPTION UNIT TOTAL REMARKS No. PAY DESCRIPTION UNIT TOTAL REMARKS
{TEMS QUANTITY ITEMS QUANTITY
DIVISION 1 - GENERAL PIVISION 4 - PAVEMENT WIDENING AND SHOULDERS
12 Mohillzation anc Demobiization: Ls 100 4.2.(1} Aggregate Sub Base Class B Cu. M 105.26
1.2(1% Englneer Facilites s 1.00
13 Maintenance and Protection of Traffic LS 1.00 DIVISION . 5 GRANULAR PAVEMENT
6.4.01) Aggregate Sub Base Class A Cu, M 338272
DIVISION 2 - DRAINAGE 5.142) Aggregate Sub Base Chss B CuM FrLYE<Y
24(1) Gomman for drainage ditches and ¥ CuM 150.00
241 Mortared Stonework for drainage channel CuM 11.47 DIVISION . 6 ASPHALT PAVEMENT
231) Reinforced Goncrete Pipe Cutver nn.Dim. 40 ¢m Type A Lin 8101 Prime Coat Litre 9005.23
2.32) Reinforcec Concrets Pips Culvert fan.Dim. 40 ¢m Type B LinM 612 Tack Coat Litre 17704.73
233 Reinforced Concrete Pipe Culvaidt inn.Dim. 60 cm Fype A LinM 0.00 53.(%) Asphalt Cancrete Wearing Course (ACWC) Ton 2371.21
2.3(4) Reinforced Concrete Pipe Cuivert inn.Dim. 60 cm Type B LinM 26,70 53.9 Asphatt Concets Binder Courge (AC-BC) Ton 1511.06
2.3{5) Relnforced Concreta Pips Cutved inn.Dim. 80.em Typa A Lin.M 578.00 5.3.03) Asphalt Concrets Base (AC-8ase) Ton 201474
2.38) Relnforeed Concrets Pipe Culvert inn.Dim. 80 cm Type B Lin.M 0.00
237 Reinforced Concrete Pipe Cuivert Inn.Dim. 100 cm Type A LinM DIVISION 7 - STRUCTURE
238} Relforced Concrete Pipe Cuver: Inn.Okm. 100 cm Type LinM 7458 Structure Concreta, Class A- (Fc' =35 Mpa) for Bost Tension Doube Girder Cem 77520
298 Wannole Typa Fach i 74.01p Structure Concrete, Ciass A - (Fc'= 35 Mpa) S Steel Girder Cum 65522
29ep Markiole Type I Bach 7120 Structire Concrete, Ctass B-{Fc = 30 Mpa) for Pler Head cum 10066
2909k Manholo Typo 11 Each 27.00 FA R Structure Concrete, Class B - (Fc' = 30Mpa) for Goulumn Curm 122,53
28(9 Manhole Typa IV Eaen 100 A2k ‘Structre Concrete, Cass B - {Fe' = 30 Mpa ) for Composits Coulumn cum 14857
25mp Marthole Type V Each 500 TA.02d Structure Goncrate, Class B - {Fc'= 30 Mpa ) for Abutment cum 134.91
25(3¥ Marhole Type V! Each 500 7100 Strusture Concrete, Class Bt (Fc' = 28 Mpa) for Barrier, Median Cum
2900 Martelo Type Vi Each 16.00 7.1.8% Structure Concrete, Class B-1 (Fe'= 28 Mpa} for Parapet, Wall cum 94873
28 Marhols Type Vil Each 200 7.1.(5) Structure Concrete, Class C (Fc' = 24 Mpa) for Fooling, Appreach Stab, Retaining Wat cum 314.89
2563 Marhola Type IX Each 716} Structure Concrote, Class D (Fc' = 20 Mpa) Cum
2304 Marholo Type X Fach 7.8 Structure Concrota, Class E Fe' = 17 Mpa) Cum 4247
25(10) Catch Basin Type| Each 1800 85 7.1 Watsprofing on Dack SqM 3080.00
280121 U - Ditch, 0 -1 Each #60.50 55 7.2.(10) Structure Casing for Bored Pile {RibberInner Surface t= 13 mm) Kg 57650.40
23120 Y- Dich,05-2 LoM SS7.4{11) Structure Casing for flored Plls (Erocted) Kg 5765040
23012 Y -Diich, 08 -3 Lo 7.249) PC Strand Size 12.7 mm Kg 11925.00
230128 U- Ditch, BS -3 A LaM 7200 PC Stramt Size 21.8 mm Kg 13007.50
2312 U - Diteh, DS-4 oM 14040 73.5) PC Bar Kg 147700
23012¢ U-Dich 85-44 toM 20000 13.44) Reinforcing Steel Bars Grada 40 Kg 47547457
2312 u - Diteh, D5-5 inM 7.5.1) Fumizh and Delivery cf Steet Girder Ton azr.39
2308 Draln Pipe 0ia 140 mm toM 15.00 7501 Furmish and Defivery of Steel Coping and Portal Ton 15470
2.314) Drain Pipe Dia 200 mm inM 13520 758 Erection of Steel Girder Ton 42739
2415) Drala Pipe Dia 250 mm LM 7.504) Erection of Stesl Coplng and Poral Ton 15470
2318 Deck Drain Typet Each 00 1622 Castin Place Concrets Bored Phe Dia 1500 mm tn.M 428.00
2¥17 Deck Drala Type I Eachn 1600 7.6.028) Custin Place Concrote Bored Phe Dia 1800 mm Ln.M 14500
2%18) Stoe! Gutier dain sermen LnM 0.00 7.6.26) Castin Place Concrets Bored Plle Dia 2500 mm LM 395,00
2319 Outor Ditch Elovated oM 2590 76420 Phe Irtagrty Test Each 27.00
$S7.6428) Ptie Dynarmic Analysis (PDA) Dia 1500 em Each 1.00
DIVISION 3 - EARTHWORKS 55 7.6.200 Pile Dynamic Analysis (PDA) Dia 1800 mm Each 1.00
3.3(1) Clearing and Grubbing SqM 377445 S5 7.6.L20p Plle Dynamic Amalysis (PDA) Dia 2500 mm Each 1.00
3452 Selected Tree [» @R00mm 2300 mm Each 17.00 7.941) Stone masony Cu. M 127.28
213 Selectsd Tros Removal Diameter > 300 mn Each 14.00 740 Blinging Stone Cu.M
3241 Commeon Extavation CuM 283686 T.A4142) Expansion Joint ( Typa A} tn. M 4800
2202 Excavation of Existing Pavernant cuM 2176.88 7.113) Expansion Joint{ Type 8) Ln. M
323 Ex e @ depth ot g2m Cu. M 642,64 857.11(4) Restralner Type -A Set 000
3AnD Stucture Excavation 1o a depth graeater than 2 m but net exceeding 4 m Cu M £2.49 SST.11.(5) Restralner Type - B Set B00
A.35) Structure Excavation to a depth greater than 4 m Cu. M 85 7.11.(8) Stopper for Stoel Girdar Set 800
320 Roek Excavation CuM 7123 Elzstomeric Bearing Pad Type - A1 Sat
3.3(1) Bormow materials and common backl Cu.m 1125.14 71228 Elastomert: Bearing Pad Type - A2 Set
232 ‘Structura? Backfil cu.M 4220 Elastomeric Bearing Pad Type - A3 Set 5.00
333 Pemmeabie Backil Cu M 59.28 71202 Blaswmenic Bearing Pad Type - A et 400
3833 Solt Cement Imprewarterst CuM §56.00 712020 Bridge Beasing for Steet Gider, Type - Bt Set
3.3(8) Lighwelght Embarkment Cu.M 6695.96 7220 Bridge Bearing for Stpe! Girder, Type - B2 Set 800
3.3(6) Intermediate Concrete Stab SqM 5404.37 TA2(@2k Biidge Beasing for Stee! Girder, Type - G1 Set 200
EXT)) Sub Grade Preparation SqM 10922.34 7A2.2xd TBridge Bearing for Stael Girder, Type - G2 Set 000
85341 Eafttwalt acd A SgM 8558 .52 Bridge Bearing for Stee’ Girder, Type - C2 Set 200
$534(2) Retalning Wal for Lig SgM 157623 TA2428 Bridge Beating for Steel Girder, Typs - C4 Set 000
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712 Eteal Bridge Ralings LM 158169

FAL Bridge Name Plate Each 200

7.15{1) Demolition of Existing Structure Masonry Cum 8337

7.1543) Demotition of Exisiing Stucture Conciete cum 925

7.46.(30) Demolition of Exksting Rigkt Pavernent Sq.4

7.45.(11) Damoliticn of Exigting Hedge af Fence LM 60597

7.45.(12) Demoftion of Existing Concrete Side Wak sq.M 186,56

7.45.(13) Demokticn of Existing Gencrete Curb Lo a 132,46

7.9600) Demofition of Existing Bridge is

796(2) Rigid Pavemant (t= 270 mm) 5q.M

7.47.01) Lean Concrete for Rigid Favement{t= 100 mm ) Sq.M 1.00

DIVISION 8 - MISCELLANECUS

8.1.41) Sold Sedding Sg.M 250268

8.3 Vehicle Guardrall Type -A Ln.M 0.00

83,013 BRC fFence Ln.M 7794

8.3.(1%) Guard Fence Over Raliway LM

a4 Regulatory and Waming SignTyps A Each 25.00

B.4.02) Regulatory and Waming Sign,Type B Each .00

85017 Overhead Sign, Type A Each 100

8.5.(18) Cverhead Sign, Type B Each 20

8.5.(19) Overhead Sign, Type C Eacty

3.6.6) Reflective Themoplastc Pavement Marking sq. M 827.10

8.8.(1} Precast Concrete Curb Type A tnM 208798

8802 Precast Concrate Gurb Type B tnM 206465

3.3} Concrata Medlan Type A Ln M

3304 Concrete Median Type 5 LM

8.8.(5) Concrets Sidewalk 5qM 111293

DIVISION 9. UTILITIES

9,14 Street Lighting Pole, Type A {11 m) Each 78.00

812 Strost Lighting Celling, Type A - Sont 150 watt Each 13,00

9.3 Street Lighting Colling, Tybe B- Sont 250 walt Each 0.00

2.1.4 () Pansl Type LP-PJU.FO Each 1.00

9.1.4 (8} Panel Type LP-PJU.1 Each 1.00

9.14(c) Fanef Type LP-PJU.2 Each 1.00
2.1.4(d Panal Type LP-RIU3 Each 1.00

9.14 (e} Panad Type LP-PJU.4 Each 1.00

914 Paned Type LP-PJUS Each 0.00

9.14(g) Pane! Type LP-PiU.6 Each 0.00

9.150) Teatic: Sigral Head, Type A Ea¢h 100

2150 Traffic Signal Head, Typs B Zach 1.00

816 Traflic Signai Pole, Type | Each 1.00

817 Trofmc Sigral Pole, Typo i Bach 1.00

9.18 Cable Type - 1{ NYFGBY 2C-25 mm2 ) LnM 1187.00

949 Cable Type - 3 { NYFGEBY 4C- 10 mm2) Lokt 3148,00

9.1.10 Cable Type - 5 { NYFGBY 4C-28 mm2 ) Lokt 330.00

111 Catde Type - 7 ( NYFGEY 4C -50 mn2 ) tnM 200.00

9.1.12 Removal of Lighting Pole to stockple Each

9.1.13 Removal of Lighting Signal to stockplie Each aco
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