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STRUCTURE DRAWINGS




1. STRUCTURE DESCRIPTION

11

THESE NOTES COVER THE DESIGN OF ALL THE NEW AND EVALUATION OF THE EXISTING STRUCTURES
FOR THE PROJECT OF ADDITIONAL 65 MGD BULK WATER SUPPLY SCHEME FROM HALEJI TO PIPRI, KARACHI.

2. GENERAL

2.1

2.2

2.3

2.4

25

2.6

THESE NOTES SHOULD BE READ IN CONJUNCTION WITH RELEVANT CONTRACT CONDITIONS, TECHNICAL
SPECIFICATIONS AND BILL OF QUANTITIES FOR THE PROJECT. WHEREVER MORE THAN ONE SET OF
STANDARDS IS USED TO SPECIFY MATERIAL, TEST OR LEVEL OF WORKMANSHIP, THE MOST STRINGENT
REQUIREMENTS SHALL GOVERN UNLESS SPECIFICALLY OTHERWISE NOTED.

ALL MATERIALS USED AND WORKMANSHIP INVOLVED IN THE EXECUTION OF ALL WORK COVERED UNDER THIS
CONTRACT SHALL BE IN STRICT CONFORMITY WITH DRAWINGS, SPECIFICATIONS & CONTRACT CONDITIONS.

ALL DIMENSIONS INDICATED ON THE DRAWING ARE IN MILLIMETERS. ALL ELEVATIONS AND LEVELS ARE IN
METERS UNLESS NOTED OTHERWISE.

WHERE REFERENCE STANDARDS FOR TESTING MATERIALS AND WORKMANSHIP ARE NOT EXPLICITLY-STATED
ON THE DRAWINGS AND CONTRACT DOCUMENTS, LATEST RELEVANT STANDARDS OF AASHTO, ASTM OR BS
SHALL BE APPLICABLE AS INSTRUCTED BY THE ENGINEER.

SURVEY : ALL SURVEY COORDINATES SHOWN ON SURVEY / LAYOUT PLANS REFER TO SURVEY OF
PAKISTAN COORDINATES SURVEY MONUMENTS ALSO EXIST AT REGULAR INTERVALS ALONG
THE PROPOSED HIGHWAY ALIGNMENT TO ASSIST THE BRIDGE CONTRACTOR IN LOCATING
THE PROPOSED WORK ON GROUND.

SETTING OUT : FINAL RESPONSIBILITY FOR PRECISE & ACCURATE SETTING OUT OF THE PROPOSED BRIDGES
& COORDINATION WITH PROPOSED HIGHWAY ALIGNMENT RESTS SOLELY WITH THE
CONTRACTOR. IF NECESSARY, THE CONTRACTOR SHALL CARRY OUT A DETAILED CLOSED
TRAVERSE SURVEY ALONG THE PROPOSED ALIGNMENT CROSS - REFERENCED TO SURVEY
OF PAKISTAN COORDINATE GRID FOR THIS PURPOSE.

3. DESIGN CRITERIA

3.1

3.2

3.3

EXCEPT FOR TRAFFIC LIVE LOAD TO BE ADOPTED IN THE DESIGN, THE COMPLETE DESIGN OF HIGHWAY
BRIDGES HAVE BEEN CARRIED OUT IN ACCORDANCE TO 'AASHTO-LRFD BRIDGE DESIGN SPECIFICATION-4TH
EDITION 2007' (AASHTO-LRFD).

TRAFFIC LIVE LOADS HAVE BEEN ADOPTED IN ACCORDANCE TO 'WEST PAKISTAN HIGHWAY CODE-1967'
(WPHC).

DESIGN LOADS :
3.3.1 DEAD LOADS AND UNIT WEIGHTS :

e CONCRETE UNIT WEIGHT. 24kN/m?
e MINIMUM WEARING SURFACE (50mm ASPHALT). 1.2kN/m?
e FUTURE WEARING SURFACE (50mm ASPHALT) 1.2kN/m?
e  UTILITIES AND SERVICES 0.75kN/m?
e  SOIL UNIT WEIGHT. 20kN/m?*
e WATER UNIT WEIGHT. 10kN/m?*
e  STONE UNIT WEIGHT 26kN/m?

3.3.2 LIVELOADS:
e  THE BRIDGE IS DESIGNED FOR MORE CRITICAL OF CLASS-A OR CLASS-AA LOADING AS
PER WPHC.

e LIVE LOAD ON SIDE WALK. 3.6kN/m?

3.3.3 SECONDARY LOADS :

e  DESIGN WIND SPEED. 160km/hr
e TEMPERATURE RANGE 60°C
¢ TEMPERATURE AT CONSTRUCTION 30°C
e TEMPERATURE RISE +30°C
¢ TEMPERATURE FALL -30°C

o  TEMPERATURE GRADIENT.
e EARTH QUAKE ACCELERATION COEFF (A)
e EARTH QUAKE ZONE.
e  SOIL PROFILE (S3).

ZONE-1 (AASHTO-LRFD)
... 0.19 (AASHTO-LRFD)
ZONE-2 (AASHTO-LRFD)
(AASHTO-LRFD)

4. SOIL & FOUNDATION

4.1

4.2

4.3

44
45

EXCAVATION SAFETY AND THAT OF ADJOINING EXISTING STRUCTURE SHALL BE THE RESPONSIBILITY OF CONTRACTOR. HOWEVER, IN CASE OF
ANY APPREHENSION. SAME CAN BE DISCUSSED WITH THE ARCHITECT / ENGINEER REGARDING THE VIABLE METHODOLOGY.

BEFORE PLACING FOUNDATION CONCRETE, THE EXCAVATION MUST BE INSPECTED BY GEOTECHNICAL ENGINEER TO ENSURE THAT COMPETENT
BEARING STRATUM HAS BEEN REACHED.

ALL FOUNDATION SHALL REST ON FIRM AND VIRGIN SOIL.POCKETS OF LOOSE SOIL,IF ENCOUNTERED SHALL BE REMOVED AND REPLACED WITH
SUITABLE SOIL AS PER APPROVAL OF ENGINEER REPRESENTATIVE.

THE SUB-GRADE BENEATH FOUNDATION SHALL BE SCARIFIED TO A DEPTH OF 6 INCHES. AND COMPACTED.

THE CONTRACTOR SHOULD CONFIRM THE ASSUMED BEARING CAPACITY PRIOR TO PROCEED THE WORK. FOUNDATION DESIGN IS BASED ON NET
ALLOWABLE BEARING CAPACITY OF 150 Kpa AT 5FT DEPTH BELOW EXISTING GROUND LEVEL.

5. MATERIAL & WORKMANSHIP

ALL MATERIALS AND WORKMANSHIP SHALL MEET RELEVANT AASHTO AND ASTM STANDARDS AS DETAILED IN
THE SPECIFICATIONS AND SUBJECT TO THE ENGINEER'S APPROVAL.

GENERAL NOTES

7. CONCRETE

7.1

72

FOLLOWING TYPES OF CONCRETE SHALL BE USED FOR ALL STRUCTURAL/NON STRUCTURAL COMPONENTS.

MINIMUM MAXIMUM 28 DAYS MINIMUM
STRUCTURAL / NON STRUCTURAL | CONCRETE | CEMENT WATER* COMPRESSIVE STRENGTH
COMPONENTS TYPE | CONTENTS | CEMENT RATIO (CYLINDRICAL)

kg/cu.m wiC kg/s.cm Lbs/sq.in

LEAN CONCRETE LEAN 175 0.55 100 1500
PILES A3 400 0.49 280 4000
DECK SLAB, ABUTMENT, TRANSOM
PIER SHAFTS,SHEAR KEY, WALLS, A3 400 0.49 280 4000
CULVERTS , DIAPHRAGM & CONDUIT
APPROACH SLAB, BARRIER, KERB &
FOOTPATH AL 300 0.49 210 3000
POST TENSIONED GIRDER D1 450 0.40 350 5000

NOTES: % TO INCREASE WORKABILITY OF THE CONCRETE, ENGINEER'S APPROVED PLASTICIZER /
ADMIXTURE MAY USED AFTER DETERMINING THE QUANTITY AT DESIGN MIX STAGE.

% MAXIMUM SIZE OF AGGREGATE FOR ALL CLASSES OF CONCRETE IS 20mm.
40mm AGGREGATE IS PERMITTED IN MASS CONCRETE WITH THICKNESS 2 450mm.

THE CONTRACTOR TO SUBMIT CONCRETE MIX DESIGN PRIOR TO COMMENCEMENT OF WORK.

8. MINIMUM CONCRETE COVER TO REINFORCEMENT

PILES, FOUNDATION BOTTOM 75mm TO THE NEAREST REINFORCEMENT
PILECAPS, ABUTMENT, PIERS & TRANSOMS. 50mm TO STIRRUPS
DECK SLAB 40mm.
POST-TENSIONED GIRDERS & DIAPHRAGM 40mm

9. CONCRETE FINISH

ALL EXPOSED CONCRETE SURFACES ABOVE GROUND SHALL HAVE "FAIR FACE" FINISH. ALL SHARP EXPOSED
EDGES OF CONCRETE SHALL BE CHAMFERED 25mm U.N.O. ALL FORM WORK SHALL BE OF SMOOTH STEEL
PLATES PROPERLY STRENGTHENED & BRACED AGAINST WAVES WOBBLING OR BUCKLING.

10. REINFORCING STEEL

10.1

10.2

10.3
10.4

10.5

10.6

0]

(i)

(iii)

ALL REINFORCING STEEL BARS SHALL BE ROLLED FROM PRIME GRADE PAKISTAN STEEL BILLETS.
REINFORCEMENT ROLLED FROM SCRAP STEEL, SHIP PLATES OR RE-ROLLED BILLETS SHALL NOT BE USED.

ALL REINFORCING BARS SHALL BE HIGH-YIELD, DEFORMED BARS WITH MINIMUM YIELD STRENGTH OF
415N/mm? (APPROX. 60,000 PSI) CONFORMING TO THE FOLLOWING STANDARDS.
ASTM-615 GRADE 60 HOT-ROLLED

UNLESS NOTED OTHERWISE, LAPS IN REINFORCING BARS SHALL BE STAGGERED.

THE CONTRACTOR SHALL PREPARE ALL BAR BENDING SCHEDULE ETC. AND SUBMIT THEM FOR APPROVAL OF
THE ENGINEER'S REPRESENTATIVE BEFORE EXECUTION OF WORK.

ALL REINFORCING STEEL SHALL BE ACCURATELY LOCATED IN FORMWORK AND HELD FIRMLY IN PLACE
BEFORE PLACING OF CONCRETE BY MEANS OF 16 GAUGE BLACK ANNEALED WIRE AND ADEQUATELY DESIGN
SPACERS AND SUFFICIENT SPACER CHAIRS TO HOLD RE-BARS IN POSITION.

UNLESS NOTED ON DRAWING FOLLOWING LAP LENGTHS SHALL BE FOLLOWED.

BAR DIA (mm) 10 12 16 20 25 32

LAP SPLICES (mm) 450 540 720 900 1320 2160

SPIRAL REINFORCEMENT SHALL BE SPLICED BY LAPPING AT LEAST ONE AND ONE HALF (1 -1/2-) TURNS OR BY
BUTT WELDING.

ADDITIONAL LINKERS SHALL BE PROVIDED IN PILE REINFORCEMENT CAGE HAVING INDIVIDUAL LENGTH 9m OR
MORE AT LOCATIONS AS SHOWN ON DRAWINGS.

11. PRESTRESSING SYSTEM

POST-TENSIONED PRESTRESSED GIRDER DRAWINGS ARE BASED ON A TYPICAL MULTISTRAND SYSTEM.
HOWEVER, THE CONTRACTOR MAY SUGGEST ANY ALTERNATE EQUIVALENT INTERNATIONALLY ACCEPTED
MULTIWIRE OR  MULTISTRANDS SYSTEM, SUBJECT TO THE CONSULTANT'S APPROVAL AND WITHOUT ANY
INCREASE IN CONTRACT COST TO EMPLOYER. IN CASE ALTERNATE POST-TENSIONED SYSTEM IS APPROVED,
CONTRACTOR WILL BE REQUIRED TO SUBMIT DETAILED SHOP DRAWINGS & CALCULATIONS FOR
CONSULTANT'S REVIEW AND APPROVAL.

12. PRESTRESSING STEEL (SEVEN-WIRE STRANDS)

STEEL FOR PRESTRESSING STRAND SHALL BE RELAXATION CLASS-I (NORMAL RELAXATION) STRESS -
RELIEVED CARBON STEEL GRADE 270 MANUFACTURED TO ASTM A-416 OR EQUIVALENT BS STANDARD.

13. POST TENSIONING PROCEDURE

POST-TENSIONING WILL BE DONE BY A RECOGNIZED COMPANY OR SUB-CONTRACTOR UNDER THE DIRECT
SUPERVISION OF HIS QUALIFIED ENGINEER.ANY MISHAP LIKE BREAKING OF WIRE DURING POST-TENSIONING
UNDER STRESSING/OVER STRESSING ANY BREAKING WILL BE NOTIFIED IMMEDIATELY TO THE DESIGN
CONSULTANT AND THE ENGINEER IN CHARGE AT SITE AND THE WORK WILL BE STOPPED ON THAT GIRDER
TILL THE REMEDIAL MEASURES ARE SUGGESTED BY THE DESIGN CONSULTANT.

14. BEARING PADS

ELASTOMERIC BEARING PADS SHOWN ON THE INDIVIDUAL DRAWINGS SHALL BE LAMINATED BEARINGS MADE
FROM  100% VIRGIN, CRYSTALLIZATION RESISTANT, POLYCHLOROPRENE (NEOPRENE) OF 60(5 DURO
HARDNESS MEETING THE REQUIREMENTS OF AASHTO M-251. INTERNAL STEEL PLATES SHALL BE ROLLED
MILD STEEL CONFORMING TO ASTM A-366 OR ASTM A-283 GRADE "D".

15. STRUCTURAL STEEL

ALL STRUCTURAL STEEL INDICATED ON DRAWINGS INCLUDING PLATES, ANGLES, ETC., SHALL BE ROLLED
FROM PRIME BILLETS CONFORMING TO ASTM A-36/A (AASHTO M-183/M).

16. MISCELLANEOUS

16.1

REINFORCING STEEL NOTATION :

THE FOLLOWING ARE EXAMPLES OF TYPICAL NOTATION USED TO CALL OUT DETAILS OF REINFORCING STEEL
ON THESE DRAWING.

88 - T 20 - 101 - 150 - B

? LAYOUT / LOCATION OF BAR
C/C SPACING BETWEEN BARS (mm)

BAR MARK
DIAMETER OF BAR (mm)

TYPE OF BAR
GRADE 60 DEFORMED BAR
R- FOR MILD PLAIN ROUND BAR

TOTAL NUMBER OF BARS

18. TENDER DOCUMENTS, DRAWINGS & CONSTRUCTION DRAWINGS

TENDER DRAWINGS ISSUED WITH TENDER DOCUMENTS ARE TO APPRAISE THE BIDDERS OF THE GENERAL
NATURE & FAIR IDEA OF THE WORK TO PREPARE BOQ & TENDER DOCUMENTS. ENGINEER SHALL ISSUE THE
DETAILED CONSTRUCTION DRAWINGS & SUCH FIELD SKETCHES FROM TIME TO TIME AS NECESSARY FOR THE
EASE OF CONSTRUCTION.

19. SCAFFOLDING

ALL SCAFFOLDING SHALL BE DESIGNED BY THE CONTRACTOR. SCAFFOLDING SHALL BE DESIGNED IN A WAY
THAT THE TRAFFIC MOVEMENT UNDERNEATH CAN BE FLOW UNOBSTRUCTED AS SPECIFIED IN DIVERSION
PLAN.

20. LAUNCHING OF PRECAST GIRDERS

6. CEMENT LEGEND : (A)  CONTRACTOR SHALL SUBMIT ITS 'WORK STATEMENT' FOR LIFTING THE GIRDERS TO THE ENGINEER FOR ITS
CEMENT USED SHALL BE FRESH, PAKISTAN-MANUFACTURED ORDINARY PORTLAND CEMENT CONFORMING TO T——— TP BW ——————BOTHWAYS VAR, ——————VARES APPROVAL.
PS-232, UNLESS OTHERWISE NOTED ON INDIVIDUAL DRAWINGS OR SPECIFIED ELSEWHERE IN THE PROJECT T1 ————FIRSTLAYERFROMTOP NF —————— NEARFACE LONG. LONGITUDINAL BARS
DOCUMENT. SRC TO BE USED WHEN DICTATED BY LOCAL CONDITIONS. ™ SECOND LAYER FROM TOP FF ——  FARFACE TRANS. TRANSVERSE BARS (8)  THE GIRDERS SHALL BE LIFTED BY LAUNCHING TRUSSES TO ENSURE THEIR
PLACEMENT WITHOUT DAMAGE AND ACCIDENT. GIRDERS SHALL BE PLACED AT
;3 THRD "AYERFRB%MTSG :TF G STSEEFACE D'ET N D'ST:;?OWON BARS CORRECT POSITIONS AS SHOWN ON THE DRAWINGS AND TEMPORARILY BRACED
—__ ______BO AG—————— STAGGERED F.GL —FINISHED GROUND LEVEL LATERALLY UNTIL DIAPHRAGMS AND DECK SLABS ARE CAST.
B1 FIRSTLAYER FROMBOTTOM AT, ————— ALTERNATE FRL ——FINISHED ROAD LEVEL
B2 — SECOND LAYER FROMBOTTOM NSP NOT SHOWN IN PLAN N.GL — NATURAL GROUND LEVEL (C)  PRECAST GIRDERS SHALL BE MAINTAINED IN AN UPRIGHT POSITION AND
B3 —— THIRD LAYER FROMBOTTOM N.SE —— NOT SHOWN IN ELEVATION CH ———— CHANAGE SHALL BE LIFTED BY DEVICES TO BE DESIGNED BY THE CONTRACTOR AND APPROVED BY THE ENGINEER.
EF —————————— EACHFACE NSS NOT SHOWN IN SECTION soP SETTING-OUT POINT
BF ——————————— BOTHFACE ABR. — ALTERNATE BARS REVERSED soL SETTING-OUTLINE
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