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DESIGN SPECIFICATIONS ;

THE AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO) PUBLICATION. AASHTO LRFD BRIDGE
DESIGN SPECIFICATION 2012 OR IF NOTED OTHERWISE AND PART 2 OF THE KUWAIT BRIDGES AND HIGHWAY

STRUCTURES DESIGN MANUAL -EDITION 2 (JANUARY 2012) OF THE STATE OF KUWAIT -MINISTRY OF PUBLIC WORKS AND KUWAIT
MUNICIPALITY DESIGN MANUAL FOR ROADS AND BRIDGED UNLESS OTHERWISE NOTED HEREIN.

GENERAL

1. THE CONTRACTOR SHALL ENSURE THE SAFETY OF ALL ADJACENT UTILITIES AND STRUCTURES. THE MINIMUM CLEARANCES SHOWN
TO EXISTING PIPELINES SHALL BE MAINTAINED. THE CONTRACTOR IS SOLELY AND ULTIMATE LY RESPONSIBLE FOR PROTECTING
EXISTING PIPELINES AND UTILITIES. ANY DAMAGE TO THIS PIPELINES OR UTILITIES SHALL BE RECTIFIED AT NO COST TO OWNER.

2. ALL BRIDGES ELEMENTS IN VICINITY OF OIL/GAS PIPELINES SHALL BE PROTECTED USING AN ADEQUATE FIREPROOFING SYSTEM.
3. FOR CULVERTS INFORMATION. REFER TO UTILITIES DRAWINGS.

WATERPROOFING

1. WHERE WATERPROOFING MEMBRANE TERMINATES 300MM BELOW F.G.L PROTECTIVE PAINT SHALL BE APPLIED TO CONCRETE
SURFACES FROM THERE TO 100MM ABOVE F.G.L UNLESS NOTED OTHERWISE ON THE DRAWINGS.
2. PROTECTIVE PAINT SHALL ALSO BE APPLIED TO OTHER CONCRETE SURFACES IN ACCORDANCE WITH GENERAL SPECIFICATIONS.

CONSTRUCTION JOINTS

1. CONCRETE SURFACE OF CONSTRUCTION JOINTS, THOSE WITH OR WITHOUT SHEAR KEY, SHALL BE INTENTIONALLY ROUGHENED
PRIOR TO CASTING THE NEXT POUR TO REMOVE LAITANCE AND EXPOSE AGGREGATES, THEN CLEANED AND WETTENED BEFORE
CASTING. UNLESS OTHERWISE REQUESTED BY SEGMENTAL CONSTRUCTION TECHNIQUES.

CHAMFERS
1. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED TO 20 MILLIMETERS UNLESS OTHERWISE NOTED ON THE DRAWINGS.

ABUTMENT DRAINAGE SYSTEM

1. CONTRACTOR SHALL PREPARE ABUTMENT DRAINAGE DETAILS TO ENSURE THAT THE ABUTMENT SEATS AND WALLS ARE PROTECTED

FROM ANY LEAKAGE DUE TO STORM WATER DRAINAGE. THE CONTRACTOR SHALL SUBMIT THESE DETAILS TO THE ENGINEER FOR
APPROVAL.

DRAWINGS SETTING OUT DATA

FOR THE HORIZONTAL AND VERTICAL ALIGNMENT REFER HIGHWAY DRAWINGS.

THE TOP OF DECK ELEVATIONS FOR BRIDGES SHALL BE CALCULATED BY THE CONTRACTOR BASED ON THE
ROADWAY PROFILE INFORMATION PROVIDED IN THE HIGHWAY DRAWINGS.

DIMENSIONS

1. ALL DIMENSIONS SHOWN ARE GIVEN IN MILLIMETERS EXCEPT FOR ELEVATIONS AND STATIONS WHICH ARE
GIVEN IN METERS OR OTHERWISE NOTED.

2. ALL EXISTING DIMENSIONS ARE APPROXIMATE AND SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO
PREPARATION OF DETAILED DRAWINGS, FABRICATION OR ERECTION OF STRUCTURES.
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PERMANENT LOADS
DEAD LOAD (DC):

1. DENSITY OF NORMAL WEIGHT CONCRETE SHALL BE TAKEN AS 25 kN/m®

SUPERIMPOSED DEAD LOAD (DW):

1. FOR DESIGN PURPOSES A SURFACING THICKNESS OF 70MM TO BE ASSUMED AND APPLIES WITH MAXIMUM AND MINIMUM LOAD

FACTORS ACCORDING TO AASHTO.

2 THE WEIGHT OF KNOWN UTILITIES CARRIED BY THE BRIDGE TO BE TAKEN INTO CONSIDERATION. IN ADDITION A UNIFORMLY
DISTRIBUTED SERVICE LOAD OF 5kN/m PER CARRIAGEWAY TO BE CONSIDERED WITH LOAD FACTORS OF MAX. 1.5 AND MIN.0.0

3. BRIDGE CONCRETE BARRIER LOAD = 14.8 kN/m
4. UNIT WEIGHT OF SOIL ABOVE WATER TABLE = 20 kN/m?
5. UNIT WEIGHT OF SOIL BELOW WATER TABLE = 10 kN/m®

LIVE LOADS
STANDARD LIVE LOAD

1. DESIGN TRUCK TO BE TAKEN AS AASHTO HL -93, MULTIPLIED BY FACTOR 1.5

2. DESIGN TANDEM TO CONSIST OF A PAIR OF 110 KN AXLES AS PER AASHTO MULTIPLIED BY FACTOR 1.5
3. DESIGN LANE LOAD TO CONSIST OF A LOAD OF 9.3 kN/m MULTIPLIED BY FACTOR 1.5

4. THE MULTIPLE PRESENCE FACTOR, m TO BE APPLIED AS PER AASTHO TABLE 3.6.1.1.2-1

OWNER-SPECIFIED SPECIAL DESIGN VEHICLE

THE OWNER-SPECIFIED SPECIAL DESIGN VEHICLE TO CONSIST OF THE FOLLOWING 90 TONNE (900 KN)

5-AXLE MILITARY VEHICLE.
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FIGURE - 1 OWNER SPECIFIED SPECIAL DESIGN VEHICLE 90 TONNE MILITARY VEHICLE

(DIMENSIONS IN MM ; AXLE LOADS IN TONNES=10 T AND 20 T RESPECTIVLY)

THE SPECIAL DESIGN VEHICLE SHALL BE APPLIED IN THE FOLLOWING MANNER:
1. ONE SINGLE MILITARY VEHICLE IN ONE DIRECTION ONLY TO CROSS THE BRIDGE AT ANY ONE TIME.

2. THE VEHICLE TO OCCUPY ANY TRAFFIC LANE WITHOUT CONCURRENT LOADING IN THE REST OF THIS LANE (NO OTHER TRAFFIC)

3. THE REST OF THE BRIDGE (ALL OTHER LANES) CAN BE LOADED WITH NORMAL TRAFFIC IN BOTH DIRECTIONS.

4. THE LOAD FACTORS FOR THE OWNER SPECIFIED DESIGN VEHICLE ARE GIVEN IN AASHTO USING LOAD COMBINATIONS
STRENGTH Il FOR THE ULTIMATE LIMIT STATE AND SERVICES Ill FOR SERVICEABILITY LIMIT STATE.

5. IMPACT FACTOR TO BE APPLIED TO THE SPECIAL DESIGN VEHICLE.

WIND LOAD

1. DESIGN WIND VELOCITY, V4 = 150 KMIh AT 10.0M HEIGHT ABOVE GROUND LEVEL.

THERMAL EFFECTS

1. AMBIENT TEMPERATURE RANGE: + 5°C (T Min Design)TO* 55°C (Tmax Design )

2. ASSUMED AMBIENT TEMPERATURE RANGE DURING CONSTRUCTION +15°C TO+ 39 ° C:

3. ASSUMED TEMPERATURE RISE (FROM 15°C TO 55°C)=40°C
4. ASSUMED TEMPERATURE FALL (FROM 39°C TO 5°C) = 34°C
5. MEAN RELATIVE HUMIDITY: 20% TO 60%

6. TEMPERATURE GRADIENT (ARTICLE 3.12.3) KUWAIT ASSUMED SIMILAR TO ZONE 1
(AASHTO LRFD FIGURE 3.12.3-1). TEMPREATURE GRADIENTS T1=30°C AND T2 =7.8°C
7.COEFFICIENT OF THERMAL EXPANSION, a = 10.8 x 10° MM/MM/ °c

SEISMIC LOADING
ACCORDING TO THE LATEST AASTHO LRFD METRIC EDITION.

1. SEISMIC ZONE 1 (ACCELERATION COEFFICIENT, A= 0.09)
2. IMPORTANCE CLASSIFICATION -CRITICAL

3. SOIL PROFILE TYPE Il (SITE COEFFICIENT, S = 1.2)
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DURABILITY REQUIREMENTS

Date: Thu, 24 Nov 2016 - 8:21am  File:

1. UNLESS SHOWN OTHERWISE MINIMUM CONCRETE COVER TO REINFORCEMENT SHALL BE :

CONRETE OF ALL STRUCTURE ELEMENTS CAST AGAINST EARTH 100 mm
CONRETE OF ALL STRUCTURE ELEMENTS EXPOSED TO WEATHER 75 mm
APPROACH SLABS 60 mm
SUPERSTRUCTURE CAST-IN-SITU CONCRETE EXPOSED TO WEATHER 60 mm
INTERIOR FACES OF SUPERSTRUCTURE CAST-IN-PLACE 40 mm
CONCRETE EXCEPT SLABS

CAST-IN-SITU SLABS 30 mm
PRECAST SUPERSTRUCTURE ELEMENTS, EXPOSED SURFACES 40 mm
PRECAST SUPERSTRUCTURE ELEMENTS, INTERIOR FACES 30 mm
PRECAST PARAPETS, CONCRETE BARRIERS, CURBS, ETC 30 mm

THE CONCRETE COVERS SHOWN ABOVE ARE COVER FOR THE MAIN REINFORCEMENT.

THE COVER FOR STIRRUPS AND TIES MAY 12 mm LESS THAN THE VALUES
SPECIFIED ABOVE BUT SHALL NOT BE LESS THAN 25 mm.

WHERE BUNDILED OR PAIRED BARS ARE USED THEN THE EQUIVALENT DIAMETERS
SHALL BE CONSIDERED IN DETERMINING COVER REQUIRMENT.

COVER TO PRESTRESSING SHEATING SHALL NOT BE LESS THAN THAT SPECIFIED FOR
MAIN REINFORCEMENT OR ONE HALF OF SHEATING DIAMETER.

2. ALL REINFORCED CONCRETE SURFACES BELOW EXISTING GROUND LEVEL EXCEPT PILES
SHALL BE FULLY ENCAPSULATED BY AN APPROVED SHEET APPLIED WATER PROOFING

MEMBRANE SYSTEM.

3. ALL BRIDGE DECKS SHALL BE WATER PROOFED WITH AN APPROVED PROPRIETARY

SPRAY APPLIED MEMBRANE PROTECTED BY a 20mm SAND ASPHALT LAYER.

4. AN APPROVED ANTI-CARBONATION COATING SHALL BE APPLIED TO ALL EXTERNAL
SURFACES IN ACCORDANCE WITH THE SPECIFICATION.

BEARING REPLACEMENT

1. THE BRIDGE DECKS AND SUBSTRUCTURE TO BE DESIGNED AND DETAILED TO PERMIT FUTURE BEARING
REPLACEMENT OF EACH AND EVERY BEARING. JACKING POINTS TO BE IDENTIFIED ON THE STRUCTURE
DRAWINGS. THE BRIDGE IS NOT TO BE CLOSED TO TRAFFIC DURING ANY BEARING REPLACEMENT.

2. MINIMUM JACKING ALLOWANCE = 10MM TO BE ASSUMED FOR BEARING REPLACEMENT.

3. PERMANENT LOAD REACTION AT THE BEARING FACTORED BY YP= 1.3 (AASHTO ARTICLE 3.4,3.1).

4. LIVE LOAD REACTION FACTORED BY THE APPROPRIATE LIVE LOAD FACTOR.

MINIMUM CONCRETE STRENGTH

REINFORCEMENT SPLICING

ST MINIMUM | DESIGN CUBE | DESIGN CYLINDER | MINIMUM TRANSFER
CONCRETE | STRENGTH |  STRENGTH STRENGTH
ELEMENT
(K-CLASS) (fou) (f'c) (fci)
FOOTINGS K300 29.4 N/MM? 25 N/MM? N/A
PIER, ABUTMENT & WALL K350 34.3 NIMM? 30.9 N/MM? N/A
BRIDGE DECK & BARRIERS | K415 40.7 NIMM? 36.6 N/MM? N/A
PRE-STRESSED CONCRETE| K415 40.7 N/MM? 36.6 NIMM? 32 N/MM?
TYPE OF REINFORCEMENT

1. ALL STEEL REINFORCEMENT SHALL COMPLY WITH THE REQUIREMENTS OF ASTM
A615M AND SHALL BE GRADE 60 DEFORMED BILLET STEEL BARS WITH MINIMUM

YIELD STRENGTH OF 500 MPa.
REINFORCEMENT DETAILS
REINFORCING STEEL CALL OUTS SHALL BE READ AS SHOWN BELOW :
NUMBER OF BARS
BAR DIAMETER (mm)
BAR CENTER SPACING (mm)
l LAYOUT
|
20-16@ @200-T
T TOP
B BOTTOM
EF EACH FACE
NF NEAR FACE
FF FAR RACE

UNLESS SHOWN OTHERWISE THE FOLLOWING SPLICE LENGTH SHALL BE USED FOR

GRADE 60 DEFORMED BARS.
CONCRETE CLASS < K415 | CONCRETE CLASS < K450
gﬁAR(mm) SPLICE LENGTH (mm) SPLICE LENGTH (mm)

TOPBAR |NOTTOPBAR| TOPBAR |NOT TOP BAR

12 780 558 780 558

16 959 685 959 685

20 1367 976 1319 942

25 1766 1261 1552 1108

32 2892 2066 2542 1816

1. TOP BARS ARE DEFINED AS HORIZONTAL REINFORCEMENT WHERE THERE
IS MORE THAN 300mm OF FRESH CONCRETE CAST BELOW SPLICE.

2. SPLICE LENGTH FOR 3 BARS BUNDLE SHALL BE INCREASED BY 20%.

3. SPLICE LENGTH FOR 4 BARS BUNDLE SHALL BE INCREASED BY 33%.

4. THE CONTRACTOR SHOULD SUBMIT FOR APPROVAL COMPLETE DETAILS
FOR ANY MECHANICAL JOINTS.

PRESTRESSING REINFORCEMENT

1. UNCOATED SEVEN-WIRE HIGH TENSILE, COLD DRAWN LOW RELAXATION STRAND, COMPLYING WITH THE
REQUIREMENTS OF ASTM A416-80, GRADE 270 SPECIFICATION HAVING NOMINAL TENSILE STRENGTH OF
(Fpu) OF 1860 Mpa

POST-TENSIONING SYSTEM

1. THE POST -TENSIONING SYSTEM TO BE UTILIZED SHALL BE AS PROPOSED BY THE CONTRACTOR AND
APPROVED BY THE ENGINEER.

2. THE PRESTRESSING DESIGN JACKING FORCE AND ELONGATION ARE BASED ON THE FOLLOWING
PARAMETERS:

AREA OF STRAND 0.6"@
WOBBLE COEFFICIENT
FRICTION CURVATURE COEFFICIENT
DRAW-IN WEDGE (ANCHORAGE SET)
MODULUS OF ELASTICITY

140mm?

k= 0.0017/m
pu=0.20
6mm
195000Mpa

3. DUCTS FOR BONDED POST -TENSIONING STRAND SHALL BE FLEXIBLE, GALVANIZED, INTERLOCKED,
MORTAR AND GROUT TIGHT, AND FABRICATED OF NOT LIGHTER THAN 28 GAUGE STEEL

GROUTING

1. GROUT USED IN CONJUNCTION WITH PRESTRESSING SHALL BE NON-SHRINKAGE GROUT WITH A MINIMUM
COMPRESSIVE STRENGTH OF 33Mpa AT 7 DAYS AND 55Mpa AT 28 DAYS

MECHANICALLY STABILISED EARTH RETAINING WALLS

1. THE SUPPLIER IS RESPONSIBLE FOR THE DESIGN AND DETAILING OF THE
MECHANICALLY STABILISED EARTH RETAINING WALLS AND ALL LIMITED
COMPONENT INCLUDING BUT NOT LIMITED TO COPING BEAM, APPROACH SLAB,
WALL PANELS, FOOTING BEAM etc.

2. ALL DESIGNS AND DETAILS FOR MECHANICALLY STABILISED EARTH RETAINING WALLS
SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL.

FOUNDATION DESIGN

1. PLATE BEARING TEST SHALL BE UNDERTAKEN AT FOUNDING LEVEL FOR EVERY 100m?
OF FOUNDATION AND AT LEAST 1 PER FOUNDATION. THIS TEST SHALL BE LOADED TO 150%
THE RESPECTIVE ALLOWABLE BEARING CAPACITY FOR THAT FOUNDATION. THE TEST SHALL BE
UNDERTAKEN PRIOR TO PLACING BLINDING CONCRETE. NO PART OF THE PERMANENT STRUCTURE
SHALL BE USED AS REACTION. BEARING CAPACITY FOR SHALLOW FOUNDATION IS CONSIDERED 300kPa.
CONTRACTOR HAS TO ENSURE THAT THE REQUIRED BEARING CAPACITY IS ACHIEVED.

PILE TESTING

1. ALL PILE TESTING TO BE IN ACCORDANCE WITH THE DRAWINGS AND SPECIFICATIONS.

2. METHOD STATEMENT FOR ALL PILE TESTING TO BE APPROVED BY THE DESIGNER PRIOR TO COMMENCING TESTING.

3. PRELIMINARY PILE LOAD TESTING:
A. PRELIMINARY PILE LOAD TESTING SHALL BE A STATIC LOAD TEST.
B. A PRELIMINARY PILE LOAD TEST SHALL BE UNDERTAKE AT A FREQUENCY OF 1 PER BRIDGE / STRUCTURE.
C. THE PRELIMINARY PILE LOAD TEST SHALL BE UNDERTAKEN ON A NON-WORKING PILE.

D. THE PRELIMINARY PILE LOAD IS TO PROVE THE PILE DESIGN AND SHALL BE UNDERTAKEN PRIOR TO THE
CONSTRUCTION OF ANY PILES FOR THE RELEVANT BRIDGE / STRUCTURE.

E. THE PILE SHALL BE LOADED TO A MINIMUM OF 200% THE SPECIFIED WORKING LOAD OF THE PILES.
F. THE PILING METHOD SHALL BE THE SAME AS THAT WILL BE USED FOR THE WORKING PILES.
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G. THE FOLLOWING SHALL BE PROVIDED AS A MINIMUM:
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