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GENERAL NOTES

A. GENERAL

1. THE STRUCTURE IS TO BE BUILT IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE, AND
ANY APPLICABLE REQUIREMENTS OR BY LAWS OF THE AUTHORITY HAVING JURISDICTION.

2. WHERE DOCUMENTS ARE REFERENCED IN THE GENERAL AND DESIGN NOTES, THEY SHALL BE THE LATEST EDITIONS OR REVISION,
UNLESS NOTED OTHERWISE.

3. READ STRUCTURAL DRAWINGS AND SPECIFICATIONS IN CONJUNCTION WITH ALL OTHER CONTRACT DOCUMENTS.

4. BEFORE PROCEEDING WITH WORK, CHECK THE DIMENSIONS SHOWN ON THE STRUCTURAL DRAWINGS AGAINST ALL OTHER
DRAWINGS AND REPORT DISCREPANCIES TO THE CONSULTANT. DO NOT SCALE THE DRAWINGS.

5. REFER TO THE ARCHITECTURAL AND OTHER DRAWINGS FOR LOCATIONS AND SIZES OF PITS, BASES, HOUSEKEEPING PADS, SUMPS,
TRENCHES, DEPRESSIONS, GROOVES, CURBS, CHAMFERS, SLOPES, OPENINGS AND SLEEVES NOT SHOWN ON THE STRUCTURAL
DRAWINGS. OBTAIN THE CONSULTANT'S PRIOR APPROVAL BEFORE INSTALLING OPENINGS, SLEEVES, ETC. WHICH ARE NOT SHOWN
ON STRUCTURAL DRAWINGS.

6. THE STRUCTURE HAS BEEN DESIGNED FOR THE LOADS SHOWN. ENSURE THEY ARE NOT EXCEEDED DURING CONSTRUCTION.

7. THE STRUCTURAL PLANS SHOW FRAMING BELOW THE FLOOR LEVEL IDENTIFIED ON THE PLAN OR DRAWING TITLE. AS SUCH
CONCRETE WALLS, COLUMNS, CONCRETE BEAMS, DROP PANELS AND THE LIKE WHICH ARE BELOW THE SLAB ARE SHOWN DOTTED
ON PLAN. WALLS, COLUMNS OR CONCRETE BEAMS THAT EXTEND ABOVE THE TOP OF THE SLAB ARE SHOWN AS CONTINUOUS OR
SOLID LINES. STEEL BEAMS BELOW THE SLAB ARE SHOWN SOLID ON PLAN, TYPICALLY.

B. SEQUENCE OF CONSTRUCTION

1. UNLESS NOTED OTHERWISE, THE FINAL CONSTRUCTION SEQUENCING OR PHASING REQUIREMENTS ARE THE RESPONSIBILITY OF
THE CONTRACTOR AND SHALL BE DETERMINED AS AN INTEGRAL PART OF THEIR OVERALL CONSTRUCTION MEANS AND METHODS.

C. FUTURE PROVISIONS OR EXTENSIONS

1. THE STRUCTURE HAS BEEN DESIGNED FOR THE FUTURE PROVISIONS NOTED ON DRAWINGS.

D. MATERIALS

1. CONCRETE: CONFORM TO THE REQUIREMENTS OF ACI 318, AND THE REQUIREMENTS IDENTIFIED IN TABLE 1.

2. REINFORCEMENT: CONFORM TO ASTM A615 SERIES, fy = 60 KSI FOR ALL REINFORCEMENT.

3. POST-TENSIONING STRANDS: CONFORM TO ASTM A416 / A416M-05. STRANDS SHALL BE OF THE LOW RELAXATION TYPE WITH 13

mm (1/2") OR 15 mm (0.6") DIAMETER, fpu = 1860 MPa (270 KSI).

4. STRUCTURAL STEEL:
ALL STRUCTURAL STEEL TO CONFORM TO ASTM A992 GRADE 50.
ALTERNATE PRICE - STRUCTURAL STEEL NOTED ON DRAWINGS TO CONFORM TO ASTM A588 GRADE 50.
HOLLOW STRUCTURAL SECTIONS TO CONFORM TO ASTM A500 GRADE B.

5. ANCHOR RODS:  CONFORM TO ASTM F1554 GRADE 55 WELDABLE STEEL.

6. STRUCTURAL BOLTS SHALL CONFORM TO ASTM A325, OR ASTM A490.

7. WELDED STUD SHEAR CONNECTORS: HEADED STUDS SHALL BE MANUFACTURED BY NELSON (OR APPROVED ALTERNATIVE) AND
SHALL BE MADE FROM MILD STEEL CONFORMING TO ASTM A108 GRADE 1010 THROUGH 1020. STUDS SHALL BE WELDED PER
MANUFACTURER'S RECOMMENDATIONS. PHYSICAL PROPERTIES OF HEADED STUDS SHALL BE IN ACCORDANCE WITH AWS D1.1.
STUDS SHALL BE  3/4" IN DIAMETER UNLESS NOTED OTHERWISE.

8. NON-SHRINK GROUT:  10 000 PSI MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS.

E. FOUNDATIONS

1. A COPY OF THE GEOTECHNICAL INVESTIGATION REPORT BY MUESER RUTLEDGE DATED JUNE 10, 2008 AND THEIR SUBSEQUENT
LETTER ADDENDUM DATED JANUARY 13, 2012 IS AVAILABLE FROM THE CONSULTANT. THIS INFORMATION IS AVAILABLE SOLELY AS
A GUIDE. NO RESPONSIBILITY IS ACCEPTED BY THE OWNER OR THE CONSULTANT FOR ITS CORRECTNESS, NOR SHALL ITS ACCURACY
AFFECT THE PROVISION OF THIS CONTRACT.

2. FOUND ALL FOOTINGS ON SOUND ROCK CAPABLE OF SAFELY SUSTAINING AN ALLOWABLE BEARING PRESSURE OF 40 TSF. IF THESE
CONDITIONS DO NOT PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE
WORK.

3. FOUND ALL CAISSONS IN SOUND ROCK CAPABLE OF SUSTAINING A BOND STRESS OF 300 PSI.  IF THESE CONDITIONS DO NOT
PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE WORK.

4. FOUNDING ELEVATION OF FOOTINGS AND CAISSONS ARE NOTED ON THE DRAWINGS. THESE ELEVATIONS HAVE BEEN DETERMINED
BASED ON RECOMMENDATIONS INCLUDED IN THE GEOTECHNICAL REPORT. FOUNDING ELEVATIONS ARE SUBJECT TO
CONFIRMATION BY THE GEOTECHNICAL ENGINEER DURING CONSTRUCTION. FOUND FOOTINGS SUSCEPTIBLE TO FROST DAMAGE A
MINIMUM OF 4'-0" BELOW FINISHED GRADE UNLESS NOTED OTHERWISE.

5. PROVIDE TEMPORARY FROST PROTECTION, DURING CONSTRUCTION, FOR ALL FOUNDATIONS WHICH ARE NOT FOUNDED A
MINIMUM OF 4'-0" BELOW GRADE.

6. THE LINE OF SLOPE BETWEEN ADJACENT FOOTINGS OR EXCAVATIONS OR ALONG STEPPED FOOTINGS SHALL NOT EXCEED A RISE OF
7 IN A RUN OF 10 UNLESS NOTED OTHERWISE.

7. DO NOT PLACE BACKFILL AGAINST WALLS RETAINING EARTH (OTHER THAN CANTILEVER RETAINING WALLS) UNTIL THE WALLS AND
THE FLOOR CONSTRUCTION AT TOP AND BOTTOM OF THE WALLS HAVE BEEN CAST AND ATTAINED 100% OF THEIR DESIGN
STRENGTH.

F. CONCRETE AND REINFORCEMENT

1. ALL DOWELS SHALL HAVE MINIMUM EMBEDMENT EQUIVALENT TO THE STRAIGHT TENSION EMBEDMENT LENGTH OR 2'-0",
WHICHEVER IS GREATER, UNLESS NOTED OTHERWISE.

2. PROVIDE DOWELS TO WALLS AND COLUMNS SIMILAR IN NUMBER, SIZE, AND SPACING TO THE VERTICAL STEEL IN THE WALL OR
COLUMN ABOVE UNLESS NOTED OTHERWISE.

3. REINFORCEMENT IDENTIFIED AS 'CONTINUOUS' SHALL TERMINATE WITH STANDARD END HOOKS AND SHALL BE LAPPED WITH
CLASS 'B' TENSION LAP SPLICES.

4. CONSTRUCTION JOINTS:
A. HORIZONTAL CONSTRUCTION JOINTS SHALL NOT BE MADE IN BEAMS, UNLESS SHOWN OR APPROVED BY THE CONSULTANT.

B. HORIZONTAL CONSTRUCTION JOINTS IN WALLS SHALL ONLY BE MADE WHERE SHOWN ON THE DRAWINGS.

C. VERTICAL CONSTRUCTION JOINTS MAY BE MADE ONLY AT MIDSPAN OF BEAMS AND SLABS UNLESS NOTED OTHERWISE.

D. SUBMIT PROPOSED LOCATION OF ALL CONSTRUCTION JOINTS FOR REVIEW BY THE CONSULTANT.

6. OPENINGS, SLEEVES, EMBEDDED DUCTS:
A. NO SLEEVES SHALL BE PLACED VERTICALLY OR HORIZONTALLY THROUGH BEAMS UNLESS REVIEWED AND APPROVED BY THE

CONSULTANT.

B. NO OPENINGS SHALL BE MADE IN FLAT PLATE OR FLAT SLAB COLUMN STRIPS EXCEPT AS SHOWN ON TYPICAL DETAIL AND
PLANS OR UNLESS REVIEWED AND APPROVED BY THE CONSULTANT.

7. CONCRETE COVER:
A. COVER SHALL BE MEASURED FROM THE DEEPEST POINT OF TEXTURED CONCRETE SURFACE (OR REGLET/REVEAL) TO THE

NEAREST DEFORMATION OF THE REINFORCEMENT. REINFORCEMENT INCLUDES TIES / STIRRUPS AND MAIN
REINFORCEMENT.

ALL REINFORCEMENT TO HAVE 3" COVER TYPICAL, UNO.

G. STRUCTURAL STEEL

1. CENTER BEARING PLATES UNDER BEAMS UNLESS NOTED OTHERWISE.

2. BEARING PLATE DIMENSION GIVEN FIRST INDICATES SIDE PARALLEL TO BEAM WEB.

3. FORCES INDICATED ARE FACTORED UNLESS NOTED OTHERWISE.

4. WHERE MOMENT CONNECTIONS ARE CALLED FOR BUT VALUES ARE NOT INDICATED, DESIGN CONNECTIONS FOR FULL MOMENT
CAPACITY OF THE SMALLER MEMBER JOINED.

5. SPLICES SHALL BE DESIGNED TO DEVELOP THE FULL CROSS SECTIONAL CAPACITY OF THE MEMBER AT THE POINT OF THE SPLICE.
MEMBERS SHALL NOT BE SPLICED AT POINTS OF MAXIMUM STRESS. NO SPLICES SHALL BE MADE UNLESS SHOWN ON THE
DRAWINGS OR REVIEWED AND APPROVED BY THE CONSULTANT.

6. PROVIDE WELDED STIFFENER PLATES ON BOTH SIDES OF THE WEB OF BEAMS AT POINTS OF CONCENTRATED LOAD INCLUDING
BEAMS SUPPORTING COLUMNS OR RUNNING OVER TOP OF COLUMNS, UNLESS SHOWN BY DESIGN, THAT STIFFENERS ARE NOT
REQUIRED.

7. LENGTH FOR ANCHOR RODS, STRAP ANCHORS AND SIMILAR DEVICES IS GIVEN FOR THE STRAIGHT LENGTH WITHOUT HOOK.
PROVIDE A 3" HOOK FOR ALL ANCHOR RODS AND A 2" HOOK FOR ALL STRAP ANCHORS. TYPICAL UNLESS NOTED OTHERWISE.

8. DESIGN ALL BEAM CONNECTIONS FOR THE FACTORED VERTICAL SHEAR FORCE NOTED ON PLAN. WHERE NO FORCE IS INDICATED,
DESIGN THE CONNECTION FOR A VERTICAL SHEAR FORCE OF 50 KIPS. IN ADDITION, A MINIMUM OF TWO BOLTS ARE TO BE USED
IN ALL BEAM CONNECTIONS.

9. THE USE OF 'Tc' BOLTS WILL NOT BE PERMITTED ON THIS PROJECT.

TABLE  1:
CONCRETE

STRUCTURAL ELEMENTS
EXPOSURE

CLASS

MIN COMPRESSIVE

STRENGTH f'c (PSI)
COMMENTS

CAISSONS 9500

FOOTINGS 8000

CAPPING BEAMS - SAWTOOTH 9500

CAPPING BEAMS - INFILL PORTION 6000

CRASH WALLS, 18" WALL ADJACENT
TO DYER

6000

PRECAST - POST TENSIONED
BOX GIRDERS

9500

BONDED TOPPING FOR
POST TENSIONED BOX GIRDERS

9500

FOUNDATION WALLS /
RETAINING WALLS

6000

SUSPENDED SLABS, RAMPS & BEAMS 6000

SLAB ON GRADE 4500 MAX W/C RATIO IS 0.40

PRECAST PLENUM STRUCTURE 5000

SLAB ON METAL DECK 4500

b

NOTES:
a. MAXIMUM AGGREGATE SIZE IS 3/4".

b. MINIMUM COMPRESSIVE STRENGTHS ARE AT 28 DAYS UNLESS NOTED OTHERWISE.
c. IT HAS BEEN ASSUMED THAT NONE OF THE CONCRETE STRUCTURES WILL BE DIRECTLY EXPOSED TO DE-ICING CHEMICALS OR

CHLORIDES.

DESIGN NOTES

A. GENERAL

1. THE STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE.

2. ALL REINFORCED CONCRETE ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH ACI 318 BUILDING CODE REQUIREMENTS FOR
STRUCTURAL CONCRETE.

3. ALL STRUCTURAL STEEL ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH AISC LRFD LOAD AND RESISTANCE FACTOR DESIGN
SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS..
A. THE STRUCTURAL STEEL DESIGN IS BASED ON "RIGIDLY CONNECTED AND CONTINUOUS" CONSTRUCTION.

B. LATERAL LOAD RESISTING SYSTEM

1. THE LATERAL WIND AND EARTHQUAKE LOADS APPLIED TO THE STRUCTURE ARE RESISTED BY FRAME ACTION BETWEEN CAISSONS
AND CAPPING BEAM AND STRUCTURAL STEEL BRACING AT THE E-YARD.

2. THE STRUCTURE HAS BEEN DESIGNED TO RESIST LATERAL WIND AND EARTHQUAKE LOADS IN ACCORDANCE WITH THE 2008 NEW
YORK CITY BUILDING CODE.

3. THE DESIGN PARAMETERS FOR WIND AND EARTHQUAKE ARE AS NOTED BELOW:

A. WIND LOADS

B. EARTHQUAKE LOADS

4. DESIGN BASE SHEAR:

MAXIMUM WIND NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

MAXIMUM EARTHQUAKE NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

5. DESIGN OVERTURNING MOMENTS:

MAXIMUM WIND NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

MAXIMUM EARTHQUAKE NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

C. STRUCTURAL MOVEMENTS

1. TYPICAL HORIZONTAL ELEMENTS HAVE BEEN DESIGNED SO THAT THE THEORETICAL DEFLECTIONS WILL NOT EXCEED THE FOLLOWING
VALUES:

DEFLECTION LIMITS FOR LAUNCHER:

VERTICAL DEFLECTION: l/800

HORIZONTAL DEFLECTION: l/1600

D. LATERAL LOADS ON FOUNDATION WALLS

1. THE WALLS HAVE BEEN DESIGNED ASSUMING FREE DRAINING BACKFILL WHICH DOES NOT PERMIT THE BUILD-UP OF HYDROSTATIC
PRESSURE.

OR

THE WALLS HAVE BEEN DESIGNED ASSUMING THE BUILD-UP OF HYDROSTATIC PRESSURE.

2. WALL HAVE BEEN DESIGNED FOR A HORIZONTAL PRESSURE (P IN kPa [PSF]) AT ANY DEPTH (h in m [FT]) GIVEN BY THE EXPRESSION:

P = Ps + Pe

Ps = K (gh + q) AND
Pe = [TAKE FROM GEOTECHNICAL REPORT IF APPLICABLE]

WHERE THE
SOIL PRESSURE COEFFICIENT, K = 0.47
UNIT WEIGHT OF SOIL, g =     120 PCF
SURCHARGE, q =     300 PSF
EARTHQUAKE SOIL PRESSURE, Pe =

OR

P = Ps + Pe + Pw
Ps = K{g(h-hw) + g' hw + q}
Pw = gwhw
Pe = [TAKE FROM GEOTECHNICAL REPORT IF APPLICABLE]

WHERE THE
SOIL PRESSURE COEFFICIENT, K =
DEPTH BELOW GROUND WATER LEVEL, hw =

UNIT WEIGHT OF SOIL, g =      [kN/M³] [lbs/ft³]
SURCHARGE, q =

UNIT WEIGHT OF WATER, gw =      [kN/M³] [lbs/ft³]
EARTHQUAKE SOIL PRESSURE, Pe =

3. APPLY TO THE EARTH AND BEDROCK PRESSURE DISTRIBUTION, THE SIDEWALK OR SEISMIC SURCHARGE WHICHEVER IS GREATER.

TENDER RELATED NOTES

A.1 QUANTITY FOR SUPERSTRUCTURE

1. THE STRUCTURAL TENDER IS TO INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING;

A.2 STRUCTURAL STEEL

1. COLUMN BASES AND MILLING OF SAME.

2. ALL COLUMNS, INCLUDING MILLING OF COLUMNS ENDS AND ALL SPLICE PLATES, BOLTS AND THE LIKE.

3. MOMENT CONNECTIONS.

4. FIREPROOFING OF ALL STEEL, UNLESS NOTED OTHERWISE.

5. ACKNOWLEDGEMENT THAT THE CONTRACTOR WILL BE WORKING IN THE WORK AREA WITH OTHER TRADE CONTRACTORS AND THAT
THERE WILL BE LIMITED ACCESS TO THE SITE. ALLOW FOR ANY LOSS OF EFFICIENCY AS A RESULT THEREOF. THE CONTRACTOR IS
REQUIRED TO COORDINATE THE STRUCTURAL WORK WITH OTHER TRADES WORKING ON SITE.

6. ATTACHMENTS FOR SAFETY CABLES, LINES AND ACCESSORIES.

A.3 PROTECTION OF STRUCTURAL STEEL

1. PROVIDE CORROSION PROTECTIVE PAINT FOR ALL STRUCTURAL STEEL.

2. TOUCH UP PAINT AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES IS COMPLETED.

3. AS AN ALTERNATE TO THE CORROSION PROTECTIVE PAINT, PROVIDE ASTM A588 MATERIAL FOR ALL EXPOSED STEEL FRAMING IN THE
E-YARD.

A.4 FIREPROOFING OF STRUCTURAL STEEL

1. FIREPROOF ALL STRUCTURAL STEEL IN ACCORDANCE WITH THE REQUIREMENTS OF THE NEW YORK CITY BUILDING CODE. USE
INTUMESCENT PAINT ON ALL PERMANENT EXPOSED STEEL.

2. TOUCH UP FIREPROOFING AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES ID COMPLETED.

B.1 ALLOWANCES FOR TENDER

1. IN ADDITION TO THE INFORMATION CONTAINED IN THE TENDER DRAWINGS, MAKE THE NECESSARY ALLOWANCES AND PROVISIONS
FOR THE FOLLOWING ITEMS;

2. THE TRADE CONTRACTOR IS REQUIRED TO PREPARE DETAILED SHOP DRAWINGS AND CALCULATIONS FOR ALL ASPECTS OF THE WORK,
INCLUDING BUT NOT LIMITED TO THE FOLLOWING;

A. REINFORCEMENT DETAILING AND PLACING DRAWINGS.

B. BAR BENDING SCHEDULES

C. STRUCTURAL STEEL ERECTION AND DETAILED FABRICATION DRAWINGS.

D. CALCULATIONS AS REQUIRED BY CITY OF NEW YORK AND CONSULTANTS.

E. ADDITIONAL INFORMATION AND DRAWINGS AS REQUIRED TO OBTAIN THE NECESSARY APPROVALS, ALLOW FABRICATIONS AND
ERECTION OF THE STRUCTURAL FRAME TO BE CARRIED OUT AND ADDITIONAL DRAWINGS AS OF MAY BE REQUIRED BY OTHER
TRADES FOR COORDINATION PURPOSES.

3. ALL SURVEYING THAT IS REQUIRED TO ENSURE THAT THE STRUCTURAL STEEL IS WITHIN THE TOLERANCES SET OUT IN THE TENDER
DOCUMENTS.

C.1 OTHER ALLOWANCES

1. IN ADDITION TO THE LIST OF PERMANENT BUILDING REQUIREMENTS NOTED ABOVE, INCLUDE FOR ALL TEMPORARY CONSTRUCTION
RELATED REQUIREMENTS. AS A MINIMUM ALLOW FOR THE FOLLOWING;

A. ALL CAST-IN-ACCESSOIRIES, ANCHORS, HARDWARE, CONNECTIONS, FLOOR OPENINGS AND THE LIKE TO ACCOMMODATE CRANES,
CONCRETE PUMP SUPPORTS, TEMPORARY STAIRS OR LADDERS, TEMPORARY BARRIERS OR GUARDS AND PROVISIONS AND
ATTACHMENTS FOR ALL NECESSARY LIFE SAFETY EQUIPMENT.

B. ALLOW FOR THE REMOVAL OF ALL TEMPORARY CONNECTIONS AND MEMBERS THAT PROTRUDE INTO THE FINISHED BUILDING.

C. TEMPORARY GYING AND BRACING OF STRUCTURE UNTIL CONCRETE SLABS HAVE BEEN POURED AND HAVE MATURED TO THEIR
DESIGN STRENGTH.

2. THE COST OF ALL TEMPORARY CONSTRUCTION RELATED WORKS SHALL BE INCLUDED BY THE CONTRACTOR.

3. MISC. SUSPENDED CATWALKS, AND SUSPENDED EXIT CORRIDORS AT STAIR TRANSFERS.

4. MISC. HANDRAIL SUPPORTS.

J. METAL DECK

1. THE FLOOR STRUCTURE DESIGN IS BASED ON THE FOLLOWING COMPOSITE METAL DECK PROFILES.

3" DECK - HB 30V BY VICWEST STEEL INC.

2. THE ROOF STRUCTURE DESIGN IS BASED ON THE FOLLOWING METAL DECK PROFILES:
3" DECK - RD 306 BY VICWEST STEEL INC.

3. DIFFERENT TYPES OF METAL DECK, WITH SIMILAR PROPERTIES TO THOSE LISTED ABOVE, MAY BE ACCEPTABLE SUBJECT TO
REVIEW BY THE CONSULTANT. IF A DIFFERENT TYPE OF DECK PROPOSED RESULTS IN A DIFFERENT FLUTE SPACING OR
CONCRETE QUANTITIES THAN THE PROFILE ASSUMED IN THE DESIGN, THE CONTRACTOR SHALL IDENTIFY THE DIFFERENCES
AT THE TIME OF TENDER.

4. PROVIDE COMPOSITE METAL DECK IN ALL ROOF OR FLOOR AREAS WHICH WILL RECEIVE A CONCRETE SLAB, UNLESS DECK IS
NOTED TO BE DESIGNED AS FORMWORK ONLY.

RECOMMENDED LATERAL WALL SURCHARGE VALUES
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E. PERFORMANCE SPECIFICATION DESIGN ITEMS

1. CONTRACTOR SHALL USE A LICENSED PROFESSIONAL ENGINEER TO DESIGN AND DETAIL ALL PERFORMANCE
SPECIFICATION ITEMS, INCLUDING BUT NOT LIMITED TO THE FOLLOWING:

· PRECAST GIRDERS
· TEMPORARY PROTECTION PLATFORM
· TEMPORARY CANTILEVERED PLATFORM
· TEMPORARY TRACK PROTECTION HOARDING
· TRACK LEVEL EXIT STAIR IN E-YARD.
· GIRDER BEARINGS

2. DESIGN CALCULATIONS FOR THESE ITEMS SHALL BE SUBMITTED TO THE CONSULTANT, BEARING THE SEAL &
SIGNATURE OF A PROFESSIONAL ENGINEER LICENSED IN THE STATE OF NEW YORK.

-

-
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NOTE:
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GENERAL NOTES

A. GENERAL
1. THE STRUCTURE IS TO BE BUILT IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE, AND

ANY APPLICABLE REQUIREMENTS OR BY LAWS OF THE AUTHORITY HAVING JURISDICTION.

2. WHERE DOCUMENTS ARE REFERENCED IN THE GENERAL AND DESIGN NOTES, THEY SHALL BE THE LATEST EDITIONS OR REVISION,
UNLESS NOTED OTHERWISE.

3. READ STRUCTURAL DRAWINGS AND SPECIFICATIONS IN CONJUNCTION WITH ALL OTHER CONTRACT DOCUMENTS.

4. BEFORE PROCEEDING WITH WORK, CHECK THE DIMENSIONS SHOWN ON THE STRUCTURAL DRAWINGS AGAINST ALL OTHER
DRAWINGS AND REPORT DISCREPANCIES TO THE CONSULTANT. DO NOT SCALE THE DRAWINGS.

5. REFER TO THE ARCHITECTURAL AND OTHER DRAWINGS FOR LOCATIONS AND SIZES OF PITS, BASES, HOUSEKEEPING PADS, SUMPS,
TRENCHES, DEPRESSIONS, GROOVES, CURBS, CHAMFERS, SLOPES, OPENINGS AND SLEEVES NOT SHOWN ON THE STRUCTURAL
DRAWINGS. OBTAIN THE CONSULTANT'S PRIOR APPROVAL BEFORE INSTALLING OPENINGS, SLEEVES, ETC. WHICH ARE NOT SHOWN
ON STRUCTURAL DRAWINGS.

6. THE STRUCTURE HAS BEEN DESIGNED FOR THE LOADS SHOWN. ENSURE THEY ARE NOT EXCEEDED DURING CONSTRUCTION.

7. THE STRUCTURAL PLANS SHOW FRAMING BELOW THE FLOOR LEVEL IDENTIFIED ON THE PLAN OR DRAWING TITLE. AS SUCH
CONCRETE WALLS, COLUMNS, CONCRETE BEAMS, DROP PANELS AND THE LIKE WHICH ARE BELOW THE SLAB ARE SHOWN DOTTED
ON PLAN. WALLS, COLUMNS OR CONCRETE BEAMS THAT EXTEND ABOVE THE TOP OF THE SLAB ARE SHOWN AS CONTINUOUS OR
SOLID LINES. STEEL BEAMS BELOW THE SLAB ARE SHOWN SOLID ON PLAN, TYPICALLY.

B. SEQUENCE OF CONSTRUCTION

1. UNLESS NOTED OTHERWISE, THE FINAL CONSTRUCTION SEQUENCING OR PHASING REQUIREMENTS ARE THE RESPONSIBILITY OF
THE CONTRACTOR AND SHALL BE DETERMINED AS AN INTEGRAL PART OF THEIR OVERALL CONSTRUCTION MEANS AND METHODS.

C. FUTURE PROVISIONS OR EXTENSIONS

1. THE STRUCTURE HAS BEEN DESIGNED FOR THE FUTURE PROVISIONS NOTED ON DRAWINGS.

D. MATERIALS

1. CONCRETE: CONFORM TO THE REQUIREMENTS OF ACI 318, AND THE REQUIREMENTS IDENTIFIED IN TABLE 1.

2. REINFORCEMENT: CONFORM TO ASTM A615 SERIES, fy = 60 KSI FOR ALL REINFORCEMENT.

3. POST-TENSIONING STRANDS: CONFORM TO ASTM A416 / A416M-05. STRANDS SHALL BE OF THE LOW RELAXATION TYPE WITH 13
mm (1/2") OR 15 mm (0.6") DIAMETER, fpu = 1860 MPa (270 KSI).

4. STRUCTURAL STEEL:
ALL STRUCTURAL STEEL TO CONFORM TO ASTM A992 GRADE 50.
ALTERNATE PRICE - STRUCTURAL STEEL NOTED ON DRAWINGS TO CONFORM TO ASTM A588 GRADE 50.
HOLLOW STRUCTURAL SECTIONS TO CONFORM TO ASTM A500 GRADE B.

5. ANCHOR RODS:  CONFORM TO ASTM F1554 GRADE 55 WELDABLE STEEL.

6. STRUCTURAL BOLTS SHALL CONFORM TO ASTM A325, OR ASTM A490.

7. WELDED STUD SHEAR CONNECTORS: HEADED STUDS SHALL BE MANUFACTURED BY NELSON (OR APPROVED ALTERNATIVE) AND
SHALL BE MADE FROM MILD STEEL CONFORMING TO ASTM A108 GRADE 1010 THROUGH 1020. STUDS SHALL BE WELDED PER
MANUFACTURER'S RECOMMENDATIONS. PHYSICAL PROPERTIES OF HEADED STUDS SHALL BE IN ACCORDANCE WITH AWS D1.1.
STUDS SHALL BE  3/4" IN DIAMETER UNLESS NOTED OTHERWISE.

8. NON-SHRINK GROUT:  10 000 PSI MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS.

E. FOUNDATIONS

1. A COPY OF THE GEOTECHNICAL INVESTIGATION REPORT BY MUESER RUTLEDGE DATED JUNE 10, 2008 AND THEIR SUBSEQUENT
LETTER ADDENDUM DATED JANUARY 13, 2012 IS AVAILABLE FROM THE CONSULTANT. THIS INFORMATION IS AVAILABLE SOLELY AS
A GUIDE. NO RESPONSIBILITY IS ACCEPTED BY THE OWNER OR THE CONSULTANT FOR ITS CORRECTNESS, NOR SHALL ITS ACCURACY
AFFECT THE PROVISION OF THIS CONTRACT.

2. FOUND ALL FOOTINGS ON SOUND ROCK CAPABLE OF SAFELY SUSTAINING AN ALLOWABLE BEARING PRESSURE OF 40 TSF. IF THESE
CONDITIONS DO NOT PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE
WORK.

3. FOUND ALL CAISSONS IN SOUND ROCK CAPABLE OF SUSTAINING A BOND STRESS OF 300 PSI.  IF THESE CONDITIONS DO NOT
PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE WORK.

4. FOUNDING ELEVATION OF FOOTINGS AND CAISSONS ARE NOTED ON THE DRAWINGS. THESE ELEVATIONS HAVE BEEN DETERMINED
BASED ON RECOMMENDATIONS INCLUDED IN THE GEOTECHNICAL REPORT. FOUNDING ELEVATIONS ARE SUBJECT TO
CONFIRMATION BY THE GEOTECHNICAL ENGINEER DURING CONSTRUCTION. FOUND FOOTINGS SUSCEPTIBLE TO FROST DAMAGE A
MINIMUM OF 4'-0" BELOW FINISHED GRADE UNLESS NOTED OTHERWISE.

5. PROVIDE TEMPORARY FROST PROTECTION, DURING CONSTRUCTION, FOR ALL FOUNDATIONS WHICH ARE NOT FOUNDED A
MINIMUM OF 4'-0" BELOW GRADE.

6. THE LINE OF SLOPE BETWEEN ADJACENT FOOTINGS OR EXCAVATIONS OR ALONG STEPPED FOOTINGS SHALL NOT EXCEED A RISE OF
7 IN A RUN OF 10 UNLESS NOTED OTHERWISE.

7. DO NOT PLACE BACKFILL AGAINST WALLS RETAINING EARTH (OTHER THAN CANTILEVER RETAINING WALLS) UNTIL THE WALLS AND
THE FLOOR CONSTRUCTION AT TOP AND BOTTOM OF THE WALLS HAVE BEEN CAST AND ATTAINED 100% OF THEIR DESIGN
STRENGTH.

F. CONCRETE AND REINFORCEMENT

1. ALL DOWELS SHALL HAVE MINIMUM EMBEDMENT EQUIVALENT TO THE STRAIGHT TENSION EMBEDMENT LENGTH OR 2'-0",
WHICHEVER IS GREATER, UNLESS NOTED OTHERWISE.

2. PROVIDE DOWELS TO WALLS AND COLUMNS SIMILAR IN NUMBER, SIZE, AND SPACING TO THE VERTICAL STEEL IN THE WALL OR
COLUMN ABOVE UNLESS NOTED OTHERWISE.

3. REINFORCEMENT IDENTIFIED AS 'CONTINUOUS' SHALL TERMINATE WITH STANDARD END HOOKS AND SHALL BE LAPPED WITH
CLASS 'B' TENSION LAP SPLICES.

4. CONSTRUCTION JOINTS:
A. HORIZONTAL CONSTRUCTION JOINTS SHALL NOT BE MADE IN BEAMS, UNLESS SHOWN OR APPROVED BY THE CONSULTANT.

B. HORIZONTAL CONSTRUCTION JOINTS IN WALLS SHALL ONLY BE MADE WHERE SHOWN ON THE DRAWINGS.

C. VERTICAL CONSTRUCTION JOINTS MAY BE MADE ONLY AT MIDSPAN OF BEAMS AND SLABS UNLESS NOTED OTHERWISE.

D. SUBMIT PROPOSED LOCATION OF ALL CONSTRUCTION JOINTS FOR REVIEW BY THE CONSULTANT.

6. OPENINGS, SLEEVES, EMBEDDED DUCTS:
A. NO SLEEVES SHALL BE PLACED VERTICALLY OR HORIZONTALLY THROUGH BEAMS UNLESS REVIEWED AND APPROVED BY THE

CONSULTANT.

B. NO OPENINGS SHALL BE MADE IN FLAT PLATE OR FLAT SLAB COLUMN STRIPS EXCEPT AS SHOWN ON TYPICAL DETAIL AND
PLANS OR UNLESS REVIEWED AND APPROVED BY THE CONSULTANT.

7. CONCRETE COVER:
A. COVER SHALL BE MEASURED FROM THE DEEPEST POINT OF TEXTURED CONCRETE SURFACE (OR REGLET/REVEAL) TO THE

NEAREST DEFORMATION OF THE REINFORCEMENT. REINFORCEMENT INCLUDES TIES / STIRRUPS AND MAIN
REINFORCEMENT.

ALL REINFORCEMENT TO HAVE 3" COVER TYPICAL, UNO.

G. STRUCTURAL STEEL

1. CENTER BEARING PLATES UNDER BEAMS UNLESS NOTED OTHERWISE.

2. BEARING PLATE DIMENSION GIVEN FIRST INDICATES SIDE PARALLEL TO BEAM WEB.

3. FORCES INDICATED ARE FACTORED UNLESS NOTED OTHERWISE.

4. WHERE MOMENT CONNECTIONS ARE CALLED FOR BUT VALUES ARE NOT INDICATED, DESIGN CONNECTIONS FOR FULL MOMENT
CAPACITY OF THE SMALLER MEMBER JOINED.

5. SPLICES SHALL BE DESIGNED TO DEVELOP THE FULL CROSS SECTIONAL CAPACITY OF THE MEMBER AT THE POINT OF THE SPLICE.
MEMBERS SHALL NOT BE SPLICED AT POINTS OF MAXIMUM STRESS. NO SPLICES SHALL BE MADE UNLESS SHOWN ON THE
DRAWINGS OR REVIEWED AND APPROVED BY THE CONSULTANT.

6. PROVIDE WELDED STIFFENER PLATES ON BOTH SIDES OF THE WEB OF BEAMS AT POINTS OF CONCENTRATED LOAD INCLUDING
BEAMS SUPPORTING COLUMNS OR RUNNING OVER TOP OF COLUMNS, UNLESS SHOWN BY DESIGN, THAT STIFFENERS ARE NOT
REQUIRED.

7. LENGTH FOR ANCHOR RODS, STRAP ANCHORS AND SIMILAR DEVICES IS GIVEN FOR THE STRAIGHT LENGTH WITHOUT HOOK.
PROVIDE A 3" HOOK FOR ALL ANCHOR RODS AND A 2" HOOK FOR ALL STRAP ANCHORS. TYPICAL UNLESS NOTED OTHERWISE.

8. DESIGN ALL BEAM CONNECTIONS FOR THE FACTORED VERTICAL SHEAR FORCE NOTED ON PLAN. WHERE NO FORCE IS INDICATED,
DESIGN THE CONNECTION FOR A VERTICAL SHEAR FORCE OF 50 KIPS. IN ADDITION, A MINIMUM OF TWO BOLTS ARE TO BE USED
IN ALL BEAM CONNECTIONS.

9. THE USE OF 'Tc' BOLTS WILL NOT BE PERMITTED ON THIS PROJECT.

TABLE  1:
CONCRETE

STRUCTURAL ELEMENTS EXPOSURE
CLASS

MIN COMPRESSIVE
STRENGTH f'c (PSI) COMMENTS

CAISSONS 9500

FOOTINGS 8000

CAPPING BEAMS - SAWTOOTH 9500

CAPPING BEAMS - INFILL PORTION 6000

CRASH WALLS, 18" WALL ADJACENT
TO DYER 6000

PRECAST - POST TENSIONED
BOX GIRDERS 9500

BONDED TOPPING FOR
POST TENSIONED BOX GIRDERS 9500

FOUNDATION WALLS /
RETAINING WALLS 6000

SUSPENDED SLABS, RAMPS & BEAMS 6000

SLAB ON GRADE 4500 MAX W/C RATIO IS 0.40

PRECAST PLENUM STRUCTURE 5000

SLAB ON METAL DECK 4500

b

NOTES:
a. MAXIMUM AGGREGATE SIZE IS 3/4".
b. MINIMUM COMPRESSIVE STRENGTHS ARE AT 28 DAYS UNLESS NOTED OTHERWISE.
c. IT HAS BEEN ASSUMED THAT NONE OF THE CONCRETE STRUCTURES WILL BE DIRECTLY EXPOSED TO DE-ICING CHEMICALS OR

CHLORIDES.
d. ALL CONCRETE IS TO BE NORMAL WEIGHT CONCRETE.

DESIGN NOTES

A. GENERAL
1. THE STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE.

2. ALL REINFORCED CONCRETE ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH ACI 318 BUILDING CODE REQUIREMENTS FOR
STRUCTURAL CONCRETE.

3. ALL STRUCTURAL STEEL ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH AISC LRFD LOAD AND RESISTANCE FACTOR DESIGN
SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS..
A. THE STRUCTURAL STEEL DESIGN IS BASED ON "RIGIDLY CONNECTED AND CONTINUOUS" CONSTRUCTION.

B. LATERAL LOAD RESISTING SYSTEM

1. THE LATERAL EARTHQUAKE LOADS APPLIED TO THE STRUCTURE ARE RESISTED BY FRAME ACTION BETWEEN CAISSONS AND CAPPING
BEAM AND STRUCTURAL STEEL BRACING.

2. THE STRUCTURE HAS BEEN DESIGNED TO RESIST LATERAL EARTHQUAKE LOADS IN ACCORDANCE WITH THE 2008 NEW YORK CITY
BUILDING CODE.

3. THE DESIGN PARAMETERS FOR EARTHQUAKE ARE AS NOTED BELOW:

     A.        EARTHQUAKE LOADS

  4.          SITE CLASS: B
     Ss = 0.365
     Si = 0.071
     Fa = 1.0
     Fv = 1.0
     Sds = 0.243
    

C. STRUCTURAL MOVEMENTS

4. TYPICAL HORIZONTAL ELEMENTS HAVE BEEN DESIGNED SO THAT THE THEORETICAL DEFLECTIONS WILL NOT EXCEED THE FOLLOWING
VALUES:

DEFLECTION LIMITS FOR LAUNCHER:
VERTICAL DEFLECTION: l/800
HORIZONTAL DEFLECTION: l/1600

D. LATERAL LOADS ON FOUNDATION WALLS

1. THE WALLS HAVE BEEN DESIGNED ASSUMING FREE DRAINING BACKFILL WHICH DOES NOT PERMIT THE BUILD-UP OF HYDROSTATIC
PRESSURE.

OR

THE WALLS HAVE BEEN DESIGNED ASSUMING THE BUILD-UP OF HYDROSTATIC PRESSURE.

2. WALL HAVE BEEN DESIGNED FOR A HORIZONTAL PRESSURE (P IN kPa [PSF]) AT ANY DEPTH (h in m [FT]) GIVEN BY THE EXPRESSION:

P = Ps + Pe
Ps = K (gh + q) AND
Pe = [TAKE FROM GEOTECHNICAL REPORT IF APPLICABLE]

WHERE THE
SOIL PRESSURE COEFFICIENT, K = 0.47
UNIT WEIGHT OF SOIL, g =     120 PCF
SURCHARGE, q =     300 PSF

LATERAL PRESSURE OF A STABLE ROCK FACE IS 20 PSF PER FOOT OF DEPTH.

3. APPLY TO THE EARTH AND BEDROCK PRESSURE DISTRIBUTION, THE SIDEWALK OR SEISMIC SURCHARGE WHICHEVER IS GREATER.

TENDER RELATED NOTES

A.1 QUANTITY FOR SUPERSTRUCTURE
1. THE STRUCTURAL TENDER IS TO INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING;

A.2 STRUCTURAL STEEL
1. COLUMN BASES AND MILLING OF SAME.

2. ALL COLUMNS, INCLUDING MILLING OF COLUMNS ENDS AND ALL SPLICE PLATES, BOLTS AND THE LIKE.

3. MOMENT CONNECTIONS.

4. FIREPROOFING OF ALL STEEL, UNLESS NOTED OTHERWISE.

5. ACKNOWLEDGEMENT THAT THE CONTRACTOR WILL BE WORKING IN THE WORK AREA WITH OTHER TRADE CONTRACTORS AND THAT
THERE WILL BE LIMITED ACCESS TO THE SITE. ALLOW FOR ANY LOSS OF EFFICIENCY AS A RESULT THEREOF. THE CONTRACTOR IS
REQUIRED TO COORDINATE THE STRUCTURAL WORK WITH OTHER TRADES WORKING ON SITE.

6. ATTACHMENTS FOR SAFETY CABLES, LINES AND ACCESSORIES.

A.3 PROTECTION OF STRUCTURAL STEEL
1. PROVIDE CORROSION PROTECTIVE PAINT FOR ALL STRUCTURAL STEEL.

2. TOUCH UP PAINT AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES IS COMPLETED.

3. AS AN ALTERNATE TO THE CORROSION PROTECTIVE PAINT, PROVIDE ASTM A588 MATERIAL FOR ALL EXPOSED STEEL FRAMING IN THE
E-YARD.

A.4 FIREPROOFING OF STRUCTURAL STEEL
1. FIREPROOF ALL STRUCTURAL STEEL IN ACCORDANCE WITH THE REQUIREMENTS OF THE NEW YORK CITY BUILDING CODE. USE

INTUMESCENT PAINT ON ALL PERMANENT EXPOSED STEEL.

2. TOUCH UP FIREPROOFING AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES ID COMPLETED.

B.1 ALLOWANCES FOR TENDER

1. IN ADDITION TO THE INFORMATION CONTAINED IN THE TENDER DRAWINGS, MAKE THE NECESSARY ALLOWANCES AND PROVISIONS
FOR THE FOLLOWING ITEMS;

2. THE TRADE CONTRACTOR IS REQUIRED TO PREPARE DETAILED SHOP DRAWINGS AND CALCULATIONS FOR ALL ASPECTS OF THE WORK,
INCLUDING BUT NOT LIMITED TO THE FOLLOWING;

A. REINFORCEMENT DETAILING AND PLACING DRAWINGS.

B. BAR BENDING SCHEDULES

C. STRUCTURAL STEEL ERECTION AND DETAILED FABRICATION DRAWINGS.

D. CALCULATIONS AS REQUIRED BY CITY OF NEW YORK AND CONSULTANTS.

E. ADDITIONAL INFORMATION AND DRAWINGS AS REQUIRED TO OBTAIN THE NECESSARY APPROVALS, ALLOW FABRICATIONS AND
ERECTION OF THE STRUCTURAL FRAME TO BE CARRIED OUT AND ADDITIONAL DRAWINGS AS OF MAY BE REQUIRED BY OTHER
TRADES FOR COORDINATION PURPOSES.

3. ALL SURVEYING THAT IS REQUIRED TO ENSURE THAT THE STRUCTURAL STEEL IS WITHIN THE TOLERANCES SET OUT IN THE TENDER
DOCUMENTS.

C.1 OTHER ALLOWANCES

1. IN ADDITION TO THE LIST OF PERMANENT BUILDING REQUIREMENTS NOTED ABOVE, INCLUDE FOR ALL TEMPORARY CONSTRUCTION
RELATED REQUIREMENTS. AS A MINIMUM ALLOW FOR THE FOLLOWING;

A. ALL CAST-IN-ACCESSOIRIES, ANCHORS, HARDWARE, CONNECTIONS, FLOOR OPENINGS AND THE LIKE TO ACCOMMODATE CRANES,
CONCRETE PUMP SUPPORTS, TEMPORARY STAIRS OR LADDERS, TEMPORARY BARRIERS OR GUARDS AND PROVISIONS AND
ATTACHMENTS FOR ALL NECESSARY LIFE SAFETY EQUIPMENT.

B. ALLOW FOR THE REMOVAL OF ALL TEMPORARY CONNECTIONS AND MEMBERS THAT PROTRUDE INTO THE FINISHED BUILDING.

C. TEMPORARY GYING AND BRACING OF STRUCTURE UNTIL CONCRETE SLABS HAVE BEEN POURED AND HAVE MATURED TO THEIR
DESIGN STRENGTH.

2. THE COST OF ALL TEMPORARY CONSTRUCTION RELATED WORKS SHALL BE INCLUDED BY THE CONTRACTOR.

3. MISC. SUSPENDED CATWALKS, AND SUSPENDED EXIT CORRIDORS AT STAIR TRANSFERS.

4. MISC. HANDRAIL SUPPORTS.

J. METAL DECK
1. THE FLOOR STRUCTURE DESIGN IS BASED ON THE FOLLOWING COMPOSITE METAL DECK PROFILES.

3" DECK - HB 30V BY VICWEST STEEL INC.

2. THE ROOF STRUCTURE DESIGN IS BASED ON THE FOLLOWING METAL DECK PROFILES:
3" DECK - RD 306 BY VICWEST STEEL INC.

3. DIFFERENT TYPES OF METAL DECK, WITH SIMILAR PROPERTIES TO THOSE LISTED ABOVE, MAY BE ACCEPTABLE SUBJECT TO
REVIEW BY THE CONSULTANT. IF A DIFFERENT TYPE OF DECK PROPOSED RESULTS IN A DIFFERENT FLUTE SPACING OR
CONCRETE QUANTITIES THAN THE PROFILE ASSUMED IN THE DESIGN, THE CONTRACTOR SHALL IDENTIFY THE DIFFERENCES
AT THE TIME OF TENDER.

4. PROVIDE COMPOSITE METAL DECK IN ALL ROOF OR FLOOR AREAS WHICH WILL RECEIVE A CONCRETE SLAB, UNLESS DECK IS
NOTED TO BE DESIGNED AS FORMWORK ONLY.

RECOMMENDED LATERAL WALL SURCHARGE VALUES

15
'-0

"10
'-0

"
10

'-0
"

OR

SIDEWALK SURCHARGE
OR*

240 PSF 300 PSF

120 PSF

0.09��sH�

H

SEISMIC SURCHARGE

H = WALL HEIGHT IN SOIL **

 s = UNIT WEIGHT OF SOIL

**  PORTION OF WALL AGAINST
BEDROCK IS EXCLUDED

�

E. PERFORMANCE SPECIFICATION DESIGN ITEMS
1. CONTRACTOR SHALL USE A LICENSED PROFESSIONAL ENGINEER TO DESIGN AND DETAIL ALL PERFORMANCE

SPECIFICATION ITEMS, INCLUDING BUT NOT LIMITED TO THE FOLLOWING:

� PRECAST GIRDERS
� TEMPORARY PROTECTION PLATFORM
� TEMPORARY TRACK PROTECTION HOARDING
� TRACK LEVEL EXIT STAIR IN E-YARD.
� GIRDER BEARINGS

2. DESIGN CALCULATIONS FOR THESE ITEMS SHALL BE SUBMITTED TO THE CONSULTANT, BEARING THE SEAL &
SIGNATURE OF A PROFESSIONAL ENGINEER LICENSED IN THE STATE OF NEW YORK.

-

-

F2

F2

F2

F1

F1

F0

F2

F1

REFER TO PLATFORM DESIGN DRAWINGS

REFER TO PLATFORM DESIGN DRAWINGS
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CONSTRUCTION JOINTS IN SLAB ON GRADECS9

TYPICAL SAWCUT PATTERN IN SLAB ON GRADE

SEE DETAILS BELOW
FOR SAWCUT PATTERN
AT COLUMN

GRID

ENSURE THAT REINFORCEMENT
IS NOT SAWCUT

SLAB REINFORCEMENT
WHERE NOTED ON PLAN

t

t/
4 

O
R

1 
1/

2"
 M

IN

3/16"

GRID GRID

GRID

GRID

GRID

SAWCUT CONTROL JOINT

ADD 10@16" IN MIDDLE LAYER x 4'-0"
LONG WHEN NO REINFORCEMENT IS NOTED ON PLAN.

38 DEEP KEY

SLAB  REINFORCEMENT
WHERE NOTED ON PLAN

¢

t/
3 

 O
R

2"
 M

IN

SAWCUT OR TOOL CONSTRUCTION
JOINT AND FILL AS PER SAWCUT
CONTROL JOINTS REQUIREMENTS.

t

3"

1/2"

t/
2

BITUMINOUS FILLER

REINFORCEMENT WHERE
NOTED ON PLAN

PROVIDE 1"Ø x 24" LONG
SMOOTH DOWELS AT A SPACING OF NO
GREATER THAN 2 TIMES THE SLAB THICKNESS,
WHERE NOTED ON PLAN. LUBRICATE ONE HALF
OF DOWEL & PLACE IN 26mm ID SLEEVE TO
ALLOW FOR MOVEMENT ACROSS THE JOINT

CONSTRUCTION JOINT

MOVEMENT JOINT

NOTES:

1. SAW CUT SLAB ON GRADE WITHIN 6 TO 8 HOURS OF PLACING CONCRETE.
2. PRIOR TO SUBSTANTIAL COMPLETION OF THE PROJECT, GROUT ALL CRACKS IN THE SLAB ON GRADE

AND FILL WITH MORTAR CONTAINING CEMENT, SAND AND LATEX BONDING AGENT OR AS NOTED IN
SPECIFICATIONS.

3. COORDINATE EXACT LOCATIONS OF SAWCUTS IN SLAB ON GRADE WITH ARCHITECTURAL
REQUIREMENTS.

4. MAXIMUM SPACING OF SAWCUTS IN SLAB ON GRADE SHALL NOT EXCEED TE FOLLOWING, U/N.

5. LIMIT LENGTH TO WIDTH RATIO OF ANY SAWCUT PANEL TO 1.5 MAXIMUM.
6. SAWCUT SLAB ON GRADE AT LOCATIONS SHOWN ON PLAN OR AS NOTED BELOW. ALTERNATE

LOCATIONS SHALL BE SUBMITTED TO CONSULTANT FOR REVIEW, WELL IN ADVANCE OF POURING
SLAB ON GRADE.

SLAB THICKNESS  4" 12'-0" MAXIMUM SPACING UNLESS NOTED

SLAB THICKNESS  5" OR GREATER 15'-0" MAXIMUM SPACING UNLESS NOTED

3"

ABBREVIATIONSGD1

A. ROD = ANCHOR ROD
AEC = ARCH EXPOSED CONCRETE
AES = ARCH EXPOSED STEEL
ALT = ALTERNATE
ARCH = ARCHITECTURAL
ASL = ADDITIONAL SNOW LOAD

=BLL BOTTOM LOWER LAYER
=

BML = BOTTOM MIDDLE LAYER
B, BOT = BOTTOM
BUL = BOTTOM UPPER LAYER
B PL = BASE (BEARING) PLATE

c/c = CENTRE TO CENTRE
c/w, C/W = CONNECT WITH
CANT = CANTILEVER
CL = CLEAR
C = EPOXY COATED
Cf = FACTORED COMPRESSIVE

FORCE, kN (KIPS)
Cf(E) = FACTORED COMPRESSIVE

FORCE, kN (KIPS) DUE TO

COL = COLUMN
CA, CB = COLUMN ABOVE, BELOW
CONC = CONCRETE
CONT = CONTINUOUS
CJ = CONSTRUCTION JOINT

DET = DETAIL
DIAG = DIAGONAL
DIA, Ø = DIAMETER
DIM = DIMENSION
DL = DEAD LOAD
DWG(S) = DRAWING(S)
DWL(S) = DOWEL(S)

EA = EACH
EE = EACH END
EF = EACH FACE
EL = ELEVATION
ELEV = ELEVATOR
ELECT = ELECTRICAL
EQ = EQUAL
ES = EACH SIDE
EW = EACH WAY
EX, EXIST = EXISTING
EJ, EXP JT = EXPANSION JOINT
EXT = EXTERIOR
E-W = EAST-WEST

FDN = FOUNDATION
FF = FAR FACE
FIN = FINISHED
FL = FLOOR

FT = FOOT/FEET
FT-K = FOOT-KIP

FTG = FOOTING

GA = GAUGE
GALV = GALVANIZED
HH = HOOKED EACH END
H, HORZ = HORIZONTAL
HSC = HORIZONTALLY SLOTTED

CONNECTION

IF = INSIDE FACE
INT = INTERIOR

JT = JOINT

kg = KILOGRAM
K,KIP = 1000 lbs
kN = KILONEWTON
KLF = KIP(S) PER FOOT
kN-m = KILONEWTON METRE
KSF = KIP(S) PER SQUARE FOOT
kN/m2 = kN PER SQUARE METRE
kN/m = KILONEWTON PER METRE
KSI = KIP(S) PER SQUARE INCH
kPa = KILOPASCAL
LB(S) = POUND(S)

LG = LONG
LL = LIVE LOAD, LOWER LAYER
LLV = LONG LEG VERTICAL
LLH = LONG LEG HORIZONTAL

MAX = MAXIMUM
MECH = MECHANICAL
MEZZ = MEZZANINE
MIN = MINIMUM
MISC = MISCELLANEOUS
ML = MIDDLE LAYER
MOM = MOMENT

Mfx(E) = FACTORED BENDING MOMENT
ABOUT X-X AXIS, kN-m (KIP-FT)
DUE TO EARTHQUAKE

Mfy(E) = FACTORED BENDING MOMENT
ABOUT Y-Y AXIS, kN-m (KIP-FT)
DUE TO EARTHQUAKE

Mfx = FACTORED BENDING MOMENT
ABOUT X-X AXIS, kN-m (KIP-FT)

Mfy = FACTORED BENDING MOMENT
ABOUT Y-Y AXIS, kN-m (KIP-FT)

m

=

METRE

NIC

=

NOT IN CONTRACT

N
=

NEWTON

NF = NEAR FACE
NO. = NUMBER
NTS = NOT TO SCALE
N-S = NORTH-SOUTH

OWSJ = OPEN WEB STEEL JOIST
OF = OUTSIDE FACE
OPEN = OPENING

PL = PLATE

PLF POUNDS PER FOOT
PSF = POUNDS PER SQUARE FOOT
PSI = POUNDS PER SQUARE INCH

MPa = MEGAPASCAL

PC = PRECAST

Pa = PASCAL

PROJ = PROJECTION

R = RADIUS
REF

=
REFERENCE

REINF
=

REINFORCE, REINFORCEMENT
REQ'D = REQUIRED
REV = REVISION, REVISED
R/W = REINFORCE WITH

SDF = STEP DOWN FOOTING
SL = SLAB
SOG = SLAB ON GRADE
SPEC'S = SPECIFICATIONS
STD = STANDARD
STRUCT = STRUCTURAL
SQ = SQUARE

T = TOP

TMf(E) =

DUE TO EARTHQUAKE

Tf(E) = FACTORED TENSION FORCE, kN
(KIPS) DUE TO EARTHQUAKE

TMf = FACTORED TORSIONAL
MOMENT, kN-m (KIP-FT)

Tf = FACTORED TENSION FORCE,
kN (KIPS)

TEMP = TEMPERATURE
TD = TYPICAL DETAIL
TJ = TIE JOIST

TLL = TOP LOWER LAYER
TUL = TOP UPPER LAYER
TYP = TYPICAL

UL = UPPER LAYER
U/N, UNO = UNLESS OTHERWISE NOTED
U/S = UNDERSIDE

V, VERT = VERTICAL
Vf = FACTORED VERTICAL SHEAR,

kN (KIPS)

VBR = VERTICAL BRACING
VSC = VERTICALLY SLOTTED

WWF = WELDED WIRE FABRIC,

BM BEAM

f'c = CONCRETE COMPRESSIVE
STRENGTH

fy = YIELD STRENGTH

MJ = MOVEMENT JOINT

TML = TOP MIDDLE LAYER

Vf(E) = FACTORED VERTICAL SHEAR,
kN (KIPS) DUE TO EARTHQUAKE

WL = UNFACTORED LIVE LOAD ON
STEEL DECK, PRECAST OR OWSJ's

WD = UNFACTORED DEAD LOAD ON
STEEL DECK, PRECAST OR OWSJ's

WP = WORK POINT

EARTHQUAKE

LSH = LONG SIDE HORIZONTAL
LSV = LONG SIDE VERTICAL

FACTORED TORSIONAL
MOMENT, kN-m (KIP-FT)

CONNECTION

UNITS

=

SYMBOLSGD1a

@ = AT

CENTRE LINE

OPENING

SAWCUT IN S.O.G.

SINGLE ANGLE

BACK TO BACK ANGLES

OPENING THROUGH STEEL BEAM

VERTICAL CONTROL JOINT

MOMENT CONNECTION

IN CONCRETE WALL

CL =

=

=

=

=

=

=

=

=

OPENING THROUGH CONCRETE BEAM

SD6

NOTES:

3.  WHERE SPACING OF BOTTOM BARS IS NOT CONSISTENT WITH STEEL DECK FLUTE SPACING, REVISE BAR SIZE/SPACING TO ENSURE
      AREA OF REINFORCEMENT PER METRE WIDTH IS EQUAL TO OR GREATER THAN THAT SPECIFIED.

1.  REFER TO PLAN FOR SLAB REINFORCEMENT OR TYPICAL DETAIL ___ WHERE NO REINFORCEMENT IS NOTED ON PLAN.

PLACEMENT OF REINFORCEMENT IN SLABS ON STEEL DECK

PLACEMENT OF WELDED WIRE FABRIC

PLACEMENT OF REINFORCING BARS

PROVIDE ADEQUATE SUPPORT
TO WWF TO ENSURE PROPER
COVER IS MAINTAINED
THROUGHOUT SLAB

TEMPERATURE
REINFORCEMENT
(TOP LOWER LAYER)

TOP REINFORCEMENT
OVER BEAM BEYOND
(TOP UPPER LAYER)

CHAIR
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2.  WHERE REINFORCEMENT IS SPECIFIED IN ONE DIRECTION ONLY, REFER TO TYPICAL DETAIL SC-X FOR TEMPERATURE
     REINFORCEMENT. EQUIVALENT SLAB THICKNESS FOR DETERMINING TEMPERATURE  REINFORCEMENT IS THE THICKNESS OF THE
     COVER SLAB PLUS ONE HALF THE DEPTH OF THE STEEL DECK.
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CONCRETE SURFACE EXPOSURE MINIMUM CONCRETE CLEAR COVER

SLAB-ON-GRADE 1" - TOP FACE;              2" - BOTTOM FACE;

FOUNDATION WALLS 1" - INSIDE FACE;          2" - OUTSIDE FACE;

COMPOSITE METAL DECK FORM DECK SLABS                                          3/4"

FOOTING/ GRADE BEAMS/ CAISSON CAPS                                          3"

NOTE:
1. PROVIDE MECHANICAL ANCHORAGE FOR #14 AND #18 BARS, AS REQUIRED.

COMPRESSION DEVELOPMENT LENGTH AND COMPRESSION LAP SPLICE LENGTH
(INCHES)

BAR SIZE COMPRESSION
LAP SPLICE

COMPRESSION DEVELOPMENT LENGTH

f'c = 5000 PSI f'c = 6000 PSI f'c = 9500 PSI

#4 15 9 9

#5 19 12 12

#6 23 14 14

#7 27 16 16

#8 30 18 18

#9 34 21 21

#10 38 23 23

#11 43 26 26

TENSION DEVELOPMENT LENGTH (INCHES)

BAR SIZE

f'c = 4500 PSI f'c = 5000 PSI f'c = 6000 PSI f'c = 9500 PSI

TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS

CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2

#4 25 37 19 28 22 33 17 25 20 30 15 23

#5 31 46 24 36 28 41 21 32 25 38 19 29

#6 37 55 28 43 33 50 25 38 30 45 23 35

#7 54 81 42 62 48 72 37 58 44 68 34 51

#8 62 92 47 71 55 83 42 64 50 76 39 58

#9 70 104 54 80 62 93 48 72 57 85 44 66

#10 78 117 60 90 70 105 54 81 64 96 49 74

#11 87 130 67 100 78 117 60 90 71 106 55 82

TENSION LAP SPLICE LENGTH (INCHES)

BAR SIZE LAP
CLASS

f'c = 4500 PSI f'c = 5000 PSI f'c = 6000 PSI f'c = 9500 PSI

TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS

CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2

#4
A 22 33 17 25 20 30 15 23

B 29 43 22 33 26 39 20 30

#5
A 28 41 21 32 25 38 19 29

B 36 54 28 41 33 49 25 38

#6
A 33 50 25 38 30 45 23 35

B 43 65 33 50 39 59 30 45

#7
A 48 72 37 58 44 68 34 51

B 63 94 48 72 57 86 44 66

#8
A 55 83 42 64 50 76 39 58

B 72 108 55 83 65 98 50 76

#9
A 62 93 48 72 57 85 44 66

B 81 121 62 93 74 111 57 85

#10
A 70 105 54 81 64 96 49 74

B 91 137 70 105 83 125 64 96

#11
A 78 117 60 90 71 106 55 82

B 101 152 76 117 92 138 71 106

NOTE:
1. CASE 1 AND 2 DEPEND UPON CONCRETE COVER AND THE CENTER-TO-CENTER SPACING OF BARS, AS FOLLOWS:

CASE 1: CLEAR SPACING AT LEAST ONE (1) BAR DIAMETER
CLEAR COVER AT LEAST ONE (1) BAR DIAMETER
STIRRUPS OR TIES THROUGHOUT THE DEVELOPMENT LENGTH NO LESS THAN THE CODE MINIMUM

OR

CLEAR SPACING AT LEAST TWO (2) BAR DIAMETERS
CLEAR COVER AT LEAST ONE (1) BAR DIAMETER

CASE 2: ALL OTHER CASES

2. TOP BARS ARE DEFINED AS HORIZONTAL BARS WITH MORE THAN 12 INCHES OF CONCRETE BELOW THE BARS.

3. TENSION DEVELOPMENT LENGTHS HAVE BEEN CALCULATED BASED ON NORMAL WEIGHT CONCRETE.

4. PROVIDE MECHANICAL ANCHORAGE DEVICES FOR #14 AND #18 BARS.

CS16 HOUSEKEEPING PADS

1. PRIOR TO SUBSTANTIAL COMPLETION OF THE PROJECT ROUT ALL CRACKS IN THE HOUSEKEEPING PADS AND FILL WITH MORTAR
CONTAINING CEMENT, SAND AND LATEX BONDING AGENT OR AS NOTED IN SPECIFICATIONS.

NOTES:

PROVIDE TWO ROWS OF
HEADED SHEAR CONNECTORS
PARALLEL TO CAST IN PLATE,
EACH SIDE OF PAD

PAD THICKNESS
't"

REINFORCEMENT

(4")

(6")

(8")

#4 @ 6 ML EACH WAY

BUILT-UP
HOUSEKEEPING PAD

t

4"

4"
6"

6"
12"
TYP

HEADED SHEAR CONNECTORS

2.       FOR PAD THICKNESSES BETWEEN THOSE NOTED ABOVE, PROVIDE REINF. FOR PAD THICKNESS IMMEDIATELY ABOVE  ACTUAL
          THICKNESS (E.G. FOR 5" PAD PROVIDE REINF. NOTED FOR 6" PAD).

3. REFER TO ARCHITECTURAL, MECHANICAL AND ELECTRICAL DRAWINGS FOR SIZE AND LOCATION OF PADS. ADJUST SIZE OF
                PADS AS NECCESSARY TO MAINTAIN MINIMUM DIMENSIONS SHOWN AND TO SUIT LOCATION OF LOW DECK FLUTES.

4"

12" WIDE CAST IN PLATE.
REFER TO DRAWING S-460

(12")

#4 @ 6 ML EACH WAY

#4 @ 8 T&B EACH WAY

#4 @ 6 T&B EACH WAY

REFER TO PLAN ABOVE FOR SPACING & NUMBER
OF HEADED SHEAR CONNECTORS REQUIRED

2"
TOP OF PRECAST BOX GIRDER

HOUSEKEEPING PADS.  REFER
TO ARCH & MECHANICAL
DRAWINGS FOR SIZE,
LOCATION AND THICKNESS.
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NOTES:

1. FOOTINGS HAVE BEEN DESIGNED FOR AN ALLOWABLE ROCK
BEARING CAPACITY OF 40 TSF.

2. THE ROCK BEARING CAPACITY HAS BEEN INCREASED BY 10% FOR
EACH FOOT OF EMBEDMENT , OF THE FOOTING INTO THE ROCK,
IN EXCESS OF ONE FOOT. AN ASSUMED TOP OF ROCK ELEVATION
OF EL 280'-0" AND TOP OF FOOTING ELEVATION OF EL 279'-0"
HAVE BEEN USED AS THE BASIS OF DETERMINING THE ACTUAL
ALLOWABLE ROCK BEARING VALUES NOTED.

3. IN ADDITION TO REINF NOTED ON PLAN, PROVIDE 4 - #5
HORIZONTAL AROUND PERIMETER OF 4'-0" DEEP FOOTINGS AND
7 - #5 HORIZONTAL AROUND PERIMETER OF 6'-0" DEEP
FOOTINGS. PROVIDE CLASS 'B' TENSION LAPS.

4. REFER TO DRAWING S-301 FOR ROCK ANCHOR SCHEDULE AND
DETAILS.
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NOTES:

1. PROVIDE WATER PROOFING, PROTECTION BOARD
AND A REINFORCED CONCRETE WEARING
SURFACE OVER ANY AREAS SUBJECTED TO
CONSTRUCTION TRAFFIC OR AREAS USED FOR
STAGING OR STORING OF MATERIALS. PROVIDE
SAWCUTS IN CONCRETE TOPPING @15' c/c MAX
EACH WAY. THICKNESS OF CONCRETE TOPPING
TO VARY FROM 3" AT LOCAL AREA DRAINS TO 6"
AT HIGH POINTS.

2. REFER TO DRAWING S-020 FOR LOADING &
DESIGN REQUIREMENTS.

3. REFER TO DRAWING S -060, S-061 & S-062 FOR
STAGING PLANS.
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INSTALLATION PROCEDURE

1. DETERMINE ANCHOR LOCATION AS INDICATED ON DRAWINGS.

2. DRILL 8"Ø HOLE TO SPECIFIED DEPTH.

3. CLEAN DRILL HOLE OF ALL DEBRIS.

4. INSERT A GROUT PIPE TO THE BOTTOM OF THE ANCHOR HOLE, PUMP FULL OF CEMENT GROUT AND
DISPLACE ANY STANDING WATER.

5. REMOVE GROUT PIPE AND INSTALL THE PRE-ASSEMBLED ANCHOR INTO GROUTED HOLE.

6. AFTER GROUT REACHES SPECIFIED STRENGTH, TEST ANCHORS USING A CALIBRATED CENTER HOLE JACK.

7. AFTER SUCCESSFUL TESTING, LOCK OFF ANCHOR AT SPECIFIED LOAD, USING EXTERNAL WRENCH AND
RELEASE PRESSURE FROM JACK.

8. INSTALL FOOTING REINFORCEMENT.

9. INSTALL TEMPLATE FOR ROCK ANCHORS AND SECURE IN PLACE TO AVOID SHIFTING OF ANCHORS DURING
CONCRETING.

10.   POUR CONCRETE FOOTINGS.

11.   MEASURE AS BUILT LOCATION OF ROCK ANCHORS. DRILL BASE PLATE TO SUIT AS BUILT LOCATION OF
ROCK ANCHORS.

12.   ERECT STEEL COLUMNS AND INSTALL ROCK ANCHOR PLATE WASHERS AND HEX NUTS.

13. INSTALL FOOTING CAP REINFORCEMENT AND CONCRETE FOOTING CAP.

GENERAL NOTES

1. ROCK ANCHORS SHALL BE IN CONFORMANCE WITH PTI (POST TENSIONING INSTITUTE) LATEST
RECOMMENDATIONS ON ROCK & SOIL ANCHORS.

2. ALL ANCHORS SHALL BE 3" DIAMETER SAS STRESSTEEL THREADED BARS OR EQUIVALENT, GRADE 150 KSI,
MEETING OR EXCEEDING PROPERTIES OF ASTM A-722..

3. PROVIDE DOUBLE CORROSION PROTECTION SYSTEM ON ALL ROCK ANCHORS.

4. ANCHOR NUTS & COUPLERS SHALL BE CAPABLE OF DEVELOPING 100% OF THE ULTIMATE STRENGTH OF
THREADBAR.

5. CARE MUST BE TAKEN NOT TO DAMAGE THE THREADED BARS DURING FABRICATION OR INSTALLATION.

6. DO NOT WELD IN THE VICINITY OF THE HIGH STRENGTH BARS.

7. DO NOT USE ANCHORS AS A GROUND FOR WELDING.

8. THE FIRST THREE ANCHORS INSTALLED AND A MINIMUM OF 10% OF THE REMAINING ANCHORS SHALL BE
PERFORMANCE TESTED, ALL OTHER ANCHORS SHALL BE PROOF TESTED AS NOTED BELOW.

9,. PERFORMANCE TEST SHALL BE CONDUCTED BY LOADING AND UNLOADING THE ANCHOR AS NOTED BELOW:

.25P                                                                       P VARIES, REFER TO ROCK ANCHOR SCHEDULE

.25P, .50P

.25P, .50P, .75P

.25P, .50P, .75P, 1.00P

.25P, .50P, .75P, 1.00P, 1.20P

.25P, .50P, .75P, 1.00P, 1.20P, 1.33P

HOLD 1.33P FOR CREEP TEST. RECORD MOVEMENTS AT 0,1,2,3,4,5,6 AND 10 MINUTES. THE ANCHOR IS
ACCEPTABLE IF ANCHOR MOVEMENT BETWEEN THE 1 MIN AND 10 MIN DOES NOT EXCEED 0.040".

        RELEASE TO TRANSFER LOAD AND LOCK OFF ANCHOR NUT.

10. PROOF TESTS SHALL BE CONDUCTED BY INCREMENTALLY LOADING THE ANCHOR AS NOTED BELOW:

.25P, .50P, .75P, 1.00P, 1.20P, 1.33P

HOLD 1.33P FOR CREEP TEST AS ABOVE.

ROCK ANCHOR
TYPE REMARKS

RA'1'

RA'2'

ANCHOR

No SIZE

FREE
LENGTH

(ft)

BOND
LENGTH

(ft)

EMBEDMENT
LENGTH

(ft)

WORKING
LOAD
(KIPS)

RA'3'

4

4

2

3"Ø

3"Ø

3"Ø

15'

10'

10'

45'

25'

35'

60'

35'

45'

2700

1500

1000

ROCK ANCHOR SCHEDULE

NOTES:

1. ROCK ANCHORS ARE TO BE SAS STRESSTEEL GRADE 150 ANCHORS OR EQUIVALENT.

2. ROCK ANCHORS TO HAVE DOUBLE CORROSION PROTECTION SYSTEM TYPICAL.

3.     MIN SPACING OF ROCK ANCHORS IS 3'-0" c/c, INCLUDING ALLOWABLE CONSTRUCTION TOLERANCES OF 3" PER
ANCHOR. ANCHORS ARE TO BE LAID OUT AND DRILLED AT 3'-6" c/c. AFTER ANCHORS ARE DRILLED, FIELD
MEASURE LOCATION OF ROCK ANCHORS AND DRILL BASE PLATES TO SUIT AS BUILT ROCK ANCHOR LOCATIONS.

HEX NUT

EXTEND BAR MIN ONE BAR
DIAMETER BEYOND NUT

ANCHOR PLATE
11"x11"x3"

3" SAS STRESSTEEL
GRADE 150 ANCHOR
OR EQUIVALENT

1/2" COMPRESSIBLE FILLER

ANCHOR PLATE 16"x16"x3"

BASE PLATE 24"x24"x3"

ANCHOR NUT

2"GROUT MIN
10,000 PSI

SMOOTH TUBING
OVER SHEATHING 4 1/2"Ø

8"Ø HOLE

3" SAS STRESSTEEL
GRADE 150 ANCHOR
OR EQUIVALENT
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TYPICAL ROCK ANCHOR DETAIL 
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FOOTING REINFORCEMENT
NOT SHOWN FOR CLARITY

4" GROUT
TYPICAL

CAISSON
MARK

SERVICE LOAD
CAPACITY DOWN

(+ve) (kips)

SERVICE LOAD
CAPACITY UP

(-ve) (kips)

ROCK SOCKET
DIAMETER

ROCK SOCKET
LENGTH

LONGITUDINAL REINF BARS

CAISSON SCHEDULE

NOTES:

1. CAISSONS HAVE BEEN DESIGNED FOR AN ALLOWABLE BOND STRESS
OF 300 PSI FOR SOUND ROCK WHICH HAS BEEN CLEANED.

TOP OF
CAISSON

ELEVATION

CA'1' 3'-0" 12'-0" #5303'-4"

SERVICE MOMENT
 (kips.FT)

SHAFT
DIAMETER

CAISSON
LENGTH

35'-4"

CIRCULAR TIES

SIZENo SIZE SPACING (IN)

12

CA'2' 3'-0" #5303'-4" 12

3'-6"

3'-6"

#14

#14

11 (FULL HEIGHT)
11 (ADDED IN ROCK SOCKET)

22 (FULL HEIGHT)

REMARKS

'INNER' CAISSON

'OUTER' CAISSON

CONCRETE GRADE
(PSI)

9500

9500

3925
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-
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1900 12'-0" 35'-4"

FRICTIONLESS
LENGTH
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303'-4"3'-6" -- 'OUTER' CAISSON15'-0" 38'-4"23'-4"CA'3' 3'-0"1650 -730 1900 #5 12 9500
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GROUT
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TYPICAL UP HEIGHT OF ANCHOR
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 C
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TYPICAL DETAIL AT INTERNAL STABILITY CASING
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PERMANENT CAISSON
LINER TO REMAIN IN PLACE

FOUNDING ELEVATION OF
CAISSONS TO BE CONFIRMED
BY GEOTECHNICAL ENGINEER
PRIOR TO CASTING CAISSON
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TYPICAL CAISSON SHAFT DETAIL
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INNER CAISSON
TYPE CA'1'

3" CLEAR COVER
TO TIES

S/2 MAX WHERE S
IS VERTICAL SPACING
OF TIES. TYP

OUTER CAISSON TYPE CA'2' OR CA'3'
REFER TO PLAN FOR SPECIFIC TYPE AND LOCATIONS.

PROVIDE SECTION OF INTERNAL
STABILITY CASING AS REQUIRED TO
MAINTAIN INTEGRITY OF CAISSON
REINFORCEMENT CAGE DURING
INSTALLATION. CONTRACTOR TO
DETERMINE THICKNESS OF CASING
AS WELL AS NUMBER, LENGTH,
POSITION AND WELDING
REQUIREMENTS FOR
REINFORCEMENT.

6"CLEAR COVER
 TO TIES

C
S-301

D
S-301

D
S-301

EXISTING GRAVITY WALL

PROVIDE BAR SPACERS TO ENSURE
COVER IN MAINTAINED. TYPICAL
ALONG ENTIRE LENGTH OF CAISSON

ELEVATION FOR TOP OF ROCK SOCKET EL.
280'-0". TO BE CONFIRMED BY
GEOTECHNICAL ENGINEER IN THE FIELD.
ACTUAL TOP OF SOCKET TO BE NO HIGHER
THAN ELEVATION 280'-0". IF TOP OF ROCK
SOCKET HAS TO BE LOWERED DUE TO
EXISTING CONDITIONS,INCREASE
FRICTIONLESS LENGTH AND CAISSON
LENGTH ACCORDINGLY.

F
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S/
2 

M
AX

S/
2 

M
AX

EL 303'-4"
EL 303'-0"

EL 280'-0"

EL 285'-0"

LENGTH OF ROCK SOCKETS FOR CAISSON
TYPES CA'2' & CA'3' IS BASED ON AN ASSUMED
TOP OF ROCK ELEVATON OF EL 285'-0".
FUTURE CONSTRUTIONS SHALL ENSURE ROCK IS
NOT REMOVED BELOW THIS ELEVATION.
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1
S-402

2'-0"
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EL. 295.75'

8" SLAB ON GRADE
REINF. WITH #5 @ 12 T&BEW

2'-0" WALL BEYOND

CLASS 'B' TENSION
LAP SPLICE

#6 @6 T&B
PROVIDE CLASS 'B'
TENSION LAP SPLICES (TYP)

#6 @6B

6"

#4 @6 IN TRANSVERSE
DIRECTION AND @12 IN
LONGITUDINAL DIRECTION
(TYPICAL)
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EL. 312.08'
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EL. 311.00'
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WALL REINFORCEMENT
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1
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BEYOND

1'-4" WALL BEYOND 2'-0" WALL BEYOND
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BEAM BEYOND BEAM BEYOND

3" MUD SLAB
(TYP)

SEE SECTION 2/S-406
FOR REMAINDER
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2'-41
2"

1'
-0

"

1
S-400A

1/2"=1'-0"

D

1
2

TRACK LEAD 4

11
'-6

"9" POUR BACK

T/SLAB PLENUM
EL. +311.00'

T/CRASH WALL
EL. ±297'-6"

ASSUMED TOP OF ROCK
EL. ±281.5'

4'-5"

C TRACKL

6'-6"
CLEARANCE ZONE4'-0"

4'
-0

"

C4 COLUMN

3'-6" THICK CRASH WALL
REINF PER DETAILS ON S-440

LINE OF CLEARANCE ZONE.

2'
-0

"

4' DEEP CONT STRIP FOOTING
REINF WITH 180 PCY (fc'=8000 psi)
INSTALL SEQUENTIALLY TO ENSURE
STABILITY OF EXIST GRAVITY WALL

W14 VERTICAL BRACING
SEE S-500

4' DEEP CONT STRIP FOOTING
REINF WITH 180 PCY
(fc'=8000 psi)

PG57
(REFER TO SCHEDULE ON
S-422A FOR SIZE, REFER
TO PLAN FOR LOCATION)

CUT DOWN EXIST GRAVITY
WALL LOCALLY AS REQUIRED
TO INSTALL BEAM TO
SUPPORT LAUNCHER.

1
2

ALL SERVICE WALKWAY STEEL
TO BE GALVANIZED (TYP)

HSS2x2x3
16

2-L2x2x5
16

2-L2x2x5
16

±4
'-0

"

4'-0" 3
8" KICK PLATE

PLATE STIFFENER
AS REQUIRED

C8

STEEL GRATING

L4x4x3
8" ANGLE CURB

2-C8x18.75 CANT @5'-0" c/c MAX.
REFER TO ARCH DRAWINGS FOR
EXACT EXTENT & CONFIGURATION
OF SERVICE PLATFORM.

7'-6"

4'
-0

"

TOP OF RAIL ELEV VARIES
(EL. 284.36' TO 285.21')ASSUMED ELEV FOR BOTTOM

OF RETAINING WALL
EL. 284.62' (RR)

EXIST WOOD CABLE TROUGH
TO REMAIN. TEMPORARY SUPPORT
AS REQUIRED.

EXIST 8"Ø DRAINAGE PIPE TO BE
RELOCATED TEMPORARILY AND
REINSTALLED ADJACENT TO THE
NEW CRASH WALL.

C  PS-7 TRUSSL

3'-0"x4'-5" PEDESTAL (TYP)

C  PS-7 TRUSSL

3
S-400A

1/2"=1'-0"

3'-0"x4'-5" PEDESTAL
(TYP)

2
S-400A

PLAN DETAIL

1/2"=1'-0"

3A
S-400A

3/4"=1'-0"

20- #6V WITH #4 TIES @8"
EXTEND VERTICALS TO
BOTTOM OF FOOTING AND
PROVIDE STANDARD 90° HOOK.

COLUMN, BASE PLATE
AND ANCHOR RODS
BY OTHERS

12'-3"

1'-115
8" 1'-115

8"

TOP OF
NORTH/SOUTH BEAMS
EL. 310.75'

PG60 LAUNCHER BEAM
(REFER TO SCHEDULE ON S-422A FOR SIZE
AND SECTION 1/S-422A FOR CONFIGURATION)

PG60 CAPPING BEAM
(REFER TO SCHEDULE ON S-422A
FOR SIZE AND SECTION 1/S-422A
FOR CONFIGURATION)

3" CONC TOPPING OVER
10" PRECAST SLAB

4
S-400A5

S-400A

EL. 310.75'
EL. 311.00'

4
S-400A

3/4"=1'-0"

C BEAML

2"

8"
20

"

8"

4A
S-400A

WWF, SEE PLAN.

10" PRECAST SLABS
REINF WITH
#6@6 B (EAST-WEST DIRECTION)
#5@12 T (EAST-WEST DIRECTION)
#4@12 T&B (NORTH-SOUTH DIRECTION)
fc'=6000 psi @28 DAYS

4A
S-400A

3/4"=1'-0"

MAX WIDTH TO BE DETERMINED
BY CONTRACTOR

LIFTING HOOK
OR EMBED

NOTE:
CONTRACTOR TO DESIGN & PROVIDE LIFTING HOOKS
TO FACILITATE INSTALLATION OF PRECAST SLABS

4"

1"

SEAL JOINT PRIOR
TO POURING
BONDED
TOPPING

EL. 310.75'
EL. 311.00'

5
S-400A

3/4"=1'-0"

4"

3
8" CONT BENT PLATE

3
8" STIFFENERS @18" c/c MAX

10" PRECAST SLAB

1" DOUBLER PLATES
EACH SIDE.

ADD 3" LEVELER PLATE
AT LAUNCHER BEAM
CONNECTION ONLY

BEARINGS TO BE FIXED IN
NORTH-SOUTH DIRECTION
DURING CONSTRUCTION
AND RELEASED AFTER THE
PLAFORM IS ERECTED.
BEARINGS TO BE FREE IN
EAST-WEST DIRECTION

EL. 279.00'

Cf = 1070 k
Cf, MIN = 135 k
Mfx = 1840 k-FT
Mfy = 145 k-FT
Vfx = 135 k
Vfy = 135 k

Cf = 6745 k
Cf, MIN = 1850 k
Mfx = 675 k-FT
Vfx = 205 k
Vfy = 205 k

Vf = 4865 k
(TYP @ NORTH
END)

6
S-422A

T/SLAB PLENUM
EL. +311.00'

6
S-400A

3/4"=1'-0"

3" CONC TOPPING
OVER 10" P/C SLAB

PG57

e DESIGN BOLTED
CONNECTION FOR
ECCENTRICITY "e"

PG60 CAPPING BEAM

TYP.

BEARING STIFF.
EACH SIDE

BEARING STIFF.

TYP. 3 SIDES

C4

PJP

FINISH TO BEAR
T&B

6A
S-400A

6A
S-400A

3/4"=1'-0"

PG60 CAPPING BEAM

BEARING STIFF.

MIN 3" CAP PL

FINISH TO BEAR

C4
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2'-0" WALL BEYOND

EL. 312.08'
U/S BOX GIRDER AT SUPPORT

T/SLAB
EL. 284.75'

T/SLAB
EL. 295.75'

REFER TO 1/S-402 AND
2/S-400 FOR WALL AND
SLAB REINFORCEMENT

2'-0" WALL BEYOND

2'-0"

3" MUD SLAB
(TYP)

T/ SLAB B LEVEL
EL. 325.00'

T/ SLAB B LEVEL
EL. 325.00'

T/ LANDING
EL. 347.00'
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BEAM BEYOND
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T/SLAB
EL. 284.75'

C C.4 C.8 D1
S-400

3'
-6
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P)

EXHAUST
PLENUM

EXIST CONCRETE
RETAINING WALL

T/SLAB
EL. 295.75'

2'-0"

2'-0" WALL BEYOND

1
S-401

2
S-400

1'-0" WALLS
REFER TO 2/S-400 FOR REINF.

1'-0" WALL
REINF WITH #5 @12 H&V EF

PROVIDE CLASS 'B' TENSION LAP SPLICES
THROUGHOUT

#6 @6 HEF TO EL. 311'-0"
PROVIDE CLASS 'B' TENSION LAP SPLICES

AT CORNERS & THROUGHOUT.
#6 @12 VEF TO EL. 311'-0"

PROVIDE CLASS 'B' TENSION LAP SPLICES

#6 @12 HEF
PROVIDE CLASS 'B' TENSION LAP SPLICES (TYP).

#6 @12 VEF
PROVIDE CLASS 'B' TENSION LAP SPLICES (TYP).

REINFORCEMENT NOTED IS
TYPICAL FOR 24" WALLS
AT STAIR No.3 & 4 UNO.

EL. 311.00'EL. 311.00'

EL. 312.08'
U/S BOX GIRDER AT SUPPORT

T/SLAB
EL. 284.75'

T/SLAB
EL. 295.75'

OP
EN

11
'-6

"

9" POUR BACK

T/CRASH WALL
EL. ±298.00'

7'-6"

T/ SLAB B LEVEL
EL. 325.00'

T/ SLAB B LEVEL -  EL. 325.00'

T/ LANDING
EL. 347.00'

T/ LANDING
EL. 347.00'

2'-0" WALL BEYOND

EXTENT OF NEW EXIT
CORRIDOR WALL

OP
EN

OP
EN

OP
EN
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EN

OP
EN

W16 BEYOND

W16 BEYONDW16 BEYOND

1
S-402

1/2"=1'-0"
3" MUD SLAB
(TYP)

2"
COMPRESSIBLE

MATERIAL

SEE SECTION 3/S-406
FOR REMAINDER

ADD #4@6 STIRRUPS IN BEAMS
UNDER MID LANDINGS TYP

REFER TO 2/S-400
FOR SLAB REINF.

HSS
4x

4x
3 8"
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EL. 312.08'
U/S BOX GIRDER AT SUPPORT

T/ SLAB - LEVEL B
EL. ±325'-0"

1
S-407

1/2"=1'-0"

9" POUR BACK

4" MOVEMENT JOINT

1'-4" 1'-0"1'-0"

EXHAUST
PLENUM

EXIST CONCRETE
RETAINING WALL

T/ SLAB
EL. 322.00'

7'-3"

EL. 312'-1"
U/S BOX GIRDER
AT SUPPORT

T/ SLAB
EL. ±325.75'

2
S-407

1/2"=1'-0"

16" WALL.

2'-6" 7'-6" 2'-6"

12'-6"

2'-6"9"

8'
-0

"
1'

-1
"
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'-6

"

6"4"
 H
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DE
N
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O
N

W
EA
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N

G 
SL

AB
 - 

VA
RI

ES
3"

M
IN

 A
N

D 
6"

 M
AX

9" POUR BACK

EL. 311'-0"

2'-0"

PRECAST PLENUM
STRUCTURE
SHOWN THUS.

CL CAISSON CL CAISSON & BEARING

1'
-0

"

8'-6" MIN

EXHAUST
PLENUM

EXISTING LOFT
BUILDING

EXIST CONCRETE
RETAINING WALL

L6x6x1
2" CONT.

SIM TO 1A/S-403

EL. 308'-0"

1'-4"

1'-2"

2A
S-407

2A
S-407

PLAN DETAIL

1/2"=1'-0"

8'-6" MIN
(EXHAUST PLENUM)

2'
-0

"

12- #9V WITH
#4 TIES @16" c/c MAX

NOTE:
REFER TO PLAN FOR LOCATION AND
NUMBER OF PIERS.  PIER LOCATION
TO BE COORDINATED WITH THRU
COLUMN POSITIONS IN PRECAST
GIRDERS.

FUTURE COLUMN
ABOVE

REINF WITH
#6 @8 H&V EF

REFER TO DETAIL 5/S-420
FOR REINF OF PRECAST
SLAB.

REFER TO DETAIL 5A/S-420
FOR SUPPORT ANGLES FOR
PRECAST SLAB.

PERMANENT EPOXY COATED ROCK BOLTS
WITH MINIMUM WORKING LOAD CAPACITY
OF 30 kips @7'-0" c/c MAX IN EACH DIRECTION
FOR FULL HEIGHT & LENGTH OF WALL.  PROVIDE
DOUBLE GALVANIZED BEARING PLATES AT END
OF BOLT (TYPICAL). MINIMUM BEARING PLATE SIZE
IS 6"x 6".  REFER TO SOE DRAWINGS FOR ADDITIONAL
DETAILS OF ROCK BOLTS.

2

1
3'

-6
" M

IN

3" MUD SLAB

W18

STEEL COLUMN
BEYOND

W16

W16 BEYOND

T/ ROOF
EL. +347'-0"

EL. 311'-0"

OPEN BEYOND
OPEN BEYOND

W30 BEYOND

W16
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30'-0"30'-0"30'-0"29'-6"22'-2"

0.5 1 2 3 4 5

C.8

20'-0"12'-6"

2
S-416

3
S-416

0" TO END OF
CAP BEAM

10'-3"20'-0" 20'-0" 20'-0" 10'-33
4"5'-0"

5'-0"5'-0"5'-0"5'-0"5'-0"5'-0"5'-0"5'-0"

0.6

6"

20'-0" 20'-0"

4
S-416

7
S-416

MOVEMENT JOINT MOVEMENT JOINT

BLOCK 729
LOT 60

CAISSON

5'-0"

6'-6"

1'
-0

"
1'

-0
"

4"

CONSTRUCTION JOINT

CAISSON 'CA1'

CAISSON

5'-0"

6'-6"

CAISSON 'CA1'

CAISSON CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

CONSTRUCTION JOINT

0.5 1 2 3 4 5

CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

5
S416

6
S416

7
S-416

30'-0"30'-0"30'-0"29'-6"22'-2"

12'-6" 20'-0" 20'-0" 10'-3" 20'-0" 20'-0" 10'-33
4"

0.6

6"

20'-0" 20'-0"

CAISSON 'CA1'

30'-0"30'-0"30'-0"29'-6"22'-2"

0.5 1 2 3 4 5

CAISSON CAISSON CAISSON CAISSON CAISSON CAISSON CAISSON CAISSON

5 #8 HOR. EACH FACE

10+10 #11B
(20 - #11 TOTAL)

10+10 #11T
(20 - #11 TOTAL)

1 #6      + 8 #6
@ 8" c/c

0.6

6"

CAISSON

12'-6" 20'-0" 20'-0" 10'-3" 20'-0" 20'-0" 10'-33
4"20'-0" (TYP) 20'-0" (TYP)

7
S-416

C.8
5'-0"

8'
-0

"

7'-6"

10+10 #9
(20 - #9 TOTAL)

3'
-0

"
3'

-0
"

2'
-0

"

3"
 C

O
VE

R

2'-6" 7'-6" 2'-6"

3'-6" Ø

CL
AS

S 
'A

'
TE

N
SI

O
N

 L
AP

3" COVER

10+10 #9
(20 - #9 TOTAL)

#6 @ 6 TIES - REFER TO
DETAIL 6/S416 FOR
CONFIGURATION

" COVER

5 #8
5 #8

16+16 #9

18+18 #9

#6 @ 6" c/c

3 #6
@ 6" c/c

3

3'
-0

"
2'

-0
"

3'
-0

"

6'-6"

5'-0"

20'-0"

9 #8

10+10 #11 6 #8

1 #5
+ 7 #5 @ 8" c/c

10+10 #9
HOOKED EA. END

5 #8
HORIZONTAL
EACH FACE

10+10 #9B
HOOKED EA. END

2 #6       @ 6" c/c

#6  @ 6" c/c

7
S-416

#6 @ 16 DOWELS WITH LENTON COUPLERS.
EXTEND TENSION DEVELOPMENT LENGTH

S O CO S C O O ( )

CONSTRUCTION JOINT.
PROVIDE 2'-11

2" x 101
2"

HORIZONTAL KEYS. (TYP)

3'-6" 3'-6"

12'-6"

2'-6" 7'-6" 2'-6"

5'-0"

10+10 #11T

10+10 #11B

5 #8
EA. FACE

1 #6
+ 8 #6
@ 8" c/c

8'
-0

"

5 #8

10+10 #11B

9 #8T

#6 @ 16 DOWELS
WITH LENTON
COUPLERS EXTEND
TENSION
DEVELOPMENT
LENGTH EITHER SIDE
OF CONSTRUCTION
JOINT

VERTICAL CONSTRUCTION JOINT
PROVIDE 3 - 1 1/2" x 10 1/2" CONT.
HORIZONTAL KEYS AT JOINT.

1 #5
+ 7 #5
@ 8" c/c
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NORTH CAPPING BEAM PARTIAL ELEVATION
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S-416
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4" TO END OF
CAP BEAM
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30'-0"30'-0"30'-0"29'-6"22'-2"

0.5 1 2 3 4 5

20'-0"12'-6"

0" TO END OF
CAP BEAM

10'-3"20'-0" 20'-0" 20'-0"5'-0"

0.6

6"

J.5

5'-0"5'-0"5'-0"5'-0"5'-0"5'-0"5'-0"5'-0"

20'-0" 20'-0"

4
S-416
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2
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MOVEMENT JOINT

BLOCK 729
LOT 50

CAISSON

5'-0"

6'-6"

1'
-0

"
1'

-0
"

4"

CONSTRUCTION JOINT

CAISSON 'CA1'

CAISSON

5'-0"

6'-6"

CAISSON 'CA1'

CAISSON CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

CONSTRUCTION JOINT

0.5 1 2 3 4 5

CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

CAISSON

5'-0"

6'-6"

5
S416

6
S416

30'-0"30'-0"30'-0"29'-6"22'-2"

12'-6" 20'-0" 20'-0" 10'-3" 20'-0" 20'-0"

0.6

6"

20'-0" 20'-0"5'-0"

7
S-416

CAISSON 'CA1'

30'-0"30'-0"30'-0"29'-6"22'-2"

0.5 1 2 3 4 5

CAISSON CAISSON CAISSON CAISSON CAISSON CAISSON CAISSON CAISSON

5 #8 HOR. EACH FACE

10+10 #11B
(20 - #11 TOTAL)

10+10 #11T
(20 - #11 TOTAL)

1 #6      + 8 #6
@ 8" c/c

0.6

6"

CAISSON

12'-6" 20'-0" 20'-0" 10'-3" 20'-0" 20'-0"5'-0" 20'-0" 20'-0"

7
S-416
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7'-3"

2
S-420

1/2"=1'-0"

1
S-420

1/2"=1'-0"

EL. 312'-1"
U/S BOX GIRDER AT SUPPORT

T/ SLAB
EL. ±325.75'

5
S-420

1/2"=1'-0"

5A
S-420

4
S-421

1'
-0

"

1'-0"

2'-6" 7'-6" 2'-6"

12'-6"

2'-6"9"

8'
-0

"
1'

-1
"

11
'-6

"

6"4"
 H

IG
H 

DE
N

SI
TY

IN
SU

LA
TI

O
N

W
EA

RI
N

G 
SL

AB
 - 

VA
RI

ES
3"

M
IN

 A
N

D 
6"

 M
AX

9" POUR BACK
VARIES

4'-6"
6'-6"
8'-6"

CORBEL FOR 6'-6" WIDE
AND 8'-6" WIDE PLENUMS

1'
-0

"
6"

4"
VA

RI
ES

3"
 M

IN
6"

 M
AX

1'
-6

"

9" POUR BACK

PRECAST BOX GIRDER

PRECAST PLENUM
ROOF SLAB

8" VARIES 8"

1'
-0

"

L8x8x1 x12"LG

16"x16"x 3 4" PLATE
WITH 4 - 3 4"Ø  x6"LG STUDS

EL. 311'-0"

2'-0"

C.4

3
S-420

1/2"=1'-0"

5'-0"

9"

1/2" 1/2"

9" 2'-6" 2'-6"

4'
-6

"
1'

-0
"

7'
-3

"

PRECAST
WALL

END OF POUR BACK

CL
AS

S 
'B

'
TE

N
SI

O
N

 L
AP

 S
PL

IC
E

#5 @8 U-BARS

#5
 @

8 
 H

EF
 (T

YP
. U

N
O

.)
#6

 @
8 

VE
F

#5 @8T

#6 @8B
#5 @8 T&B

CLASS 'B'
TENSION LAP

SPLICE

PRECAST PLENUM
STRUCTURE
SHOWN THUS.

CL CAISSON CL CAISSON & BEARING

REFER TO 'SM' SERIES
DRAWINGS FOR
PRECAST BOX GIRDER,
POUR BACK AND RELATED
DETAILING.

1 1/2"

9"

2"

GROUT 11
2" GAP PRIOR

TO CASTING 8" CURB
ABOVE

1- #5H1- #5H

#5 @12 TYP WITH #5 @12
DOWEL & LENTON COUPLER

5C
S-420

5C
S-420

PLAN DETAIL

1"=1'-0"
1"

 M
O

VE
M

EN
T 

JO
IN

T
IN

 C
U

RB

3"
3"

4"

SLOPE DN

9" POUR BACK

1'
-6

"

SLOPED DRAINAGE TROUGH BY OTHERS.
PROVIDE MOVEMENT JOINT IN TROUGH
TO ACCOMMODATE ANTICIPATED
MOVEMENTS IN PLATFORM.

REFER TO ARCH DRAWINGS FOR
TROUGH GEOMETRY AND EXTENT

REFER TO 'SM' SERIES DRAWINGS
FOR PRECAST BOX GIRDER, POUR
BACK AND RELATED DETAILING.

5B
S-420

1"=1'-0"

EX
TE

N
D 

PO
U

R 
BA

CK
 A

N
D

CA
ST

-IN
 P

LA
CE

 D
IA

PH
RA

GM
S

TO
 1

" O
FF

 T
O

P 
O

F 
CA

P 
BE

AM
 (T

YP
IC

AL
)

5B
S-420

3"
3"

2"3/4"2"x8" STEEL
SHIMS

2- #5 T&B CONT

18"
6"

3/8" 6"

3/8" 10"

5- #3 @3" c/c

PROVIDE THREE ANGLE CONNECTIONS
PER 20'-0" PRECAST PLENUM:

ONE @MID-LENGTH AND
 TWO @3'-0" FROM ENDS

3" 10" 3"

3"
10

"
3"

5A
S-420

1"=1'-0"

10"x1
2"x20" HIGH GALV CAST-IN

PLATE WITH 6 - 3 4"Ø x6"LG STUDS
@EACH GALVANIZED FRAME.
COORDINATE PLACEMENT OF CAST-IN
PLATE WITH STEEL FRAMED TROUGH.

2"
8"

2"

2" 6" 2"

INSULATION

CONC TOPPING SLAB

EL. 312'-1"
U/S BOX GIRDER AT SUPPORT

EL. 311'-0"

5'-0"

1/2" 1/2"

9" 2'-6" 2'-6" 9"8'
-6

"
1'

-0
"

6"

1'
-0

"
6'

-6
"

7'
-3

"

END OF POUR BACK

1'-0"

3

J.5

PRECAST
WALL

J.5

END OF POUR BACK

9"

1/2" 1/2"

9" 2'-6" 2'-6"

6"

6'
-6

"
1'

-0
"

7'
-3

"

5

5'-0"

PRECAST
WALL

8"

3- #5H
TERMINATE BARS 3" EA. SIDE
OF JOINT IN PRECAST PLENUM
STRUCTURE. SEE 5C/S-420

2- #6 x4'-0" EA.WAY
AT LIFTING HOOKS

LIFTING HOOK BY OTHERS.
MAXIMUM WORKING LOAD
IS 5000 lbs.  REFER TO ARCH &
MECH DRAWINGS FOR EXACT
NUMBER & LOCATION OF HOOKS.
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4"
 C

O
M

PR
ES

SI
BL

E 
M

AT
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L

C.4

15

3
S-421

1/2"=1'-0"

END OF POUR BACK

1/2" 1/2"

4'
-6

"
1'

-0
"

1'-4" C.I.P. WALL

1'-0" C.I.P. WALL

1'-4" C.I.P. WALL

1'
-0

" C
.I.

P.
 W

AL
L

1'-0"1'-4"

1'-0"9" 2'-6" 2'-6" 9"2'-6" 9"

5'-0"

9"

PRECAST
WALL

PRECAST
WALL

2

C.4

1
S-421

1/2"=1'-0"

5'-0"

9" 2'-6" 2'-6" 9"

8'
-6

"
1'

-0
"

7'
-3

"

1'-0" C.I.P. WALL

PRECAST
WALL

1'-0"

1/2"

1'
-6

" C
.I.

P.
 W

AL
L

END OF POUR BACK
2"

CO
M

PR
ES

SI
BL

E
M

AT
ER

IA
L

EDGE OF CORBEL
BELOW

2'-6"

4'-0"

2"
COMPRESSIBLE

MATERIAL

2"
COMPRESSIBLE

MATERIAL

2"
COMPRESSIBLE

MATERIAL

1'-0"1'-9" 4'-6" TO POUR BACK1'-0"6"

1'-0"6"

6'-6" TO POUR BACK

8'-6" TO POUR BACK

L8x8

L8x8

1'
-0

"

7'-3" TO POUR BACK 7'-3" TO POUR BACK 7'-3" TO POUR BACK

4"
COMPRESSIBLE

MATERIAL

8" SLAB ON GRADE BETWEEN
PRECAST PLENUM STRUCTURE
AND CAP BEAM

ADD 4- #10 CONT. PROVIDE
STANDARD 90° HOOK EA. END

1 
1/

2"

3"
STEEL SHIMS
4"x4" @5'-0"
FROM EACH END

16"x16"x 3 4" PLATE
WITH 4-3

4"Ø  x6"LG
STUDS

3/8" 6"

L8x8x1" x12"LG

7- #3 @3" c/c

6"

18"

1/2"
3- #4 T&B CONT

2x
3"

4
S-421

TYPICAL PRECAST PLENUM WALL TO CAP BEAM CONNECTION
THREE CONNECTIONS PER 20'-0" PRECAST PLENUM:  ONE @MID-LENGTH & TWO @3'-0" FROM ENDS

1"=1'-0"

2'-0"

4x
6"

 =
 2

'-0
"

2'-0"

FULL
STRENGHT
WELD

2'-0"

2'-0"

GROUT 12" GAP PRIOR
TO CASTING 8" SLAB ON GRADE

16- #8

6- #5

4- #5

CORBEL WIDTH LESS 11
2"

COVER EACH SIDE

#8

#5

#8

3- #5

CORBEL WIDTH LESS
11

2" COVER EACH SIDE

#5
16- #5

L8x8

4"
COMPRESSIBLE

MATERIAL

4"
COMPRESSIBLE

MATERIAL

12-#9V
#4 TIES @ 16"O/C MAX

1'
-0

"

1'-2"

16

2"
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1
S-422A

TYPICAL STEEL CAPPING BEAM DETAIL
AT E-YARD

3/4"=1'-0"

5'
-0

"

9" * 9" *

2'-3" 2'-3" 3'-7"3'-7"

REMOVING OF PG60 LAUNCHER
BEAM AFTER ERECTION OF
PRECAST AND DISMANTLING OF
LAUNCHER IS COMPLETED
TO BE COORDINATED WITH EOR
REFER TO DWG S-422

EL. 311'-0"

12'-4"

U/S EL. 306'-0"

5'
-0

"

1'-115
8" ** 1'-115

8" **

1'-6"
RAIL &

RAIL SOLE PLATE
BY OTHERS

3'-111
4"

2'-63
8"

2'-0"

4'-6"

1'-93
8"9"

EL. 312'-1"
U/S OF GIRDER

b

tf
, T

O
P

tf
, B

O
T.

d

tw

CL PG60 x 1650 60

DESIGNATION d
(in)

2 ½

tw
(in)

42

b
(in)

tf, TOP
(in)

tf, BOT.
(in)

16

s
(in)

PG60 x 1854 60 54 18

PG60 x 1654 60 2 86 1 ½ 47 ¼1 ½

PG60 x 1715 60 6 24 N/A

PG60 x 1361 60 4 24 4 N/A4

PG96 x 1851 96 4 24 4 N/A4

tf
, B

O
T.

tf
, T

O
P

d

s
b

EQ EQ

tw tw

CL

PJP-TYP U/N

NOTES:

1. PLATES FOR PG's TO BE A572 STEEL GR.50
2. ALTERNATIVELY, PLATES FOR PG's CAN BE A588 STEEL GR.50 TO ELIMINATE THE CORROSION

PROTECTION OF THE BEAMS.
3. SHOULD A588 STEEL IS USED THIS WILL REQUIRE CORROSION MATCHING ELECTRODES FOR ALL

WELDS OF THE PLATE GIRDERS.
4. Vy,f & Vx,F ARE FACTORED END REACTIONS - TYP. U/N ON PLAN.
5. Mx,f IS FACTORED END MOMENT - TYP. U/N ON PLAN.
6. Pf IS A FACTORED AXIAL LOAD - TYP. U/N ON PLAN.
7. PJP WELD SIZE (w) TO BE DETERMINED BY STRUCTURAL STEEL CONTRACTOR.

WELDED PLATE GIRDERS SCHEDULE

P/C GIRDER

6'-6"

8"

4
S-422A

2 ½

2 ½ 2 ½

Y

X

Y

XX

Y

Vy, f
(k)

Vx, f
(k)

Mx, f
(k-FT)

Pf
(k)

BPL-1 5'-0"

BPL AP as

BASE PLATE SCHEDULE

L BPL bs tPL STEEL
GRADE

ANCHOR RODS
 OR ROCK ANCHORS

NOTES

3'-6" 5'-0" 3'-6" 6" 42

5'-0" 3'-6" 5'-0" 3'-6" 4" 50

SEE NOTES BELOW FOR 'RA'
SPACING

NOTES:
1. FOR FOOTING PLAN DETAILS SEE DWG S-102E.
2. FOR ROCK ANCHOR SCHEDULE AND DETAILS SEE DWG  S-301.
3. ALLOW BASE PLATES DIMENSIONS TO INCORPORATE + / - 3" TOLERANCE FOR

ROCK ANCHOR LOCATIONS.
4. DRILL HOLES IN BASE PLATE BASED ON SITE MEASUREMENT OF ROCK ANCHOR

LOCATIONS.
5. MINIMUM SPACING as & bs, FOR ROCK ANCHORS TO BE 3'-0".
6. MAXIMUM SPACING as & bs, FOR ROCK ANCHORS TO BE 4'-0"
7. PROVIDE GROUT HOLES AS REQUIRED.

4 4

BPL-2

WASHER
PLATE

YES

YES

HOLES
Ø
in

3 1/2

3 1/2

CJP- TYP FOR LAUNCHER BEAM
TOP FLANGECJP

PJP-TYP

* - DIMENSIONS TO BE COORDINATED
     WITH THE BEARINGS SIZES
** - DIMENSIONS TO BE COORDINATED
       WITH THE GANTRY SYSTEM

NOTES

CAPPING BEAM

2 ½ 2 ½ CAPPING BEAM

LAUNCHER BEAM

PORTAL FRAME BEAM

PORTAL FRAME BEAM

PG57 x 837 57 2 24 3 N/A3

'DIAMOND' PLATE CLOSURE
BETWEEN CAPPING BEAM &
LAUNCHER BEAM AT E-YARD

CL

3"3"60
"

24"

4"
4"

52
" PJP-TYP

(w)
(w) (w)

(w)
(w)
(w)

PG60 x 1715

4'-2" 3'-0" 4'-2" 3'-0" 6" 42BPL-3 - - ANCHOR ROD AR-1

SEE NOTES BELOW FOR 'RA'
SPACING

SEE NOTES BELOW FOR 'RA'
SPACING
SEE NOTES BELOW FOR 'RA'
SPACING

5'-0" 3'-6" 5'-0" 3'-6" 8" 36BPL-4 YES 3 1/2

4'-2" 3'-0" 4'-2" 3'-0" 4" 50BPL-6

YES 3 1/25'-0" 3'-0" 5'-0" 3'-0" 6" 42BPL-5

- - ANCHOR ROD AR-1

5'
-0

"

8"*(9"*) 8"*(9"*)

 1'-9" (2'-3")  1'-9" (2'-3")

2'-2"

11
1 2"

STEEL CAPPING BEAM
REFER TO SCHEDULE

P/C GIRDER

Y

Y

X X

1'
-8

"

W14x730

3" PL.

5
S-422A

C3 COLUMNS
TEMP COLUMN

1-1/2"=1'-0"

Y

Y

X X

1'
-8

"

W14x730

3" PL. TYP.

6
S-422A

C4 COLUMNS

1-1/2"=1'-0"

PJP TYP.

3" PL. TYP.

EL. 311'-0"

EL. 312'-1"
U/S OF GIRDER
SUPPORT

2'-9"

NOTES:

1. ALL REINFORCING PLATES TO BE A572 STEEL GR.50
2. COLUMN FACTORED ENVELOPE FORCES FOR CONNECTION DESIGN ARE INDICATED
        ON THE STEEL FRAME ELEVATIONS.
3.     FORCES FROM DIFFERENT LOAD COMBINATIONS ARE AVAILABLE IF REQ'D.
4.     BUP COLUMN WELDS TO BE CHECKED IN BEAM/COLUMN CONNECTION ZONES
        FOR TRANSFERRING THE SPECIFIED AXIAL LOADS & BENDING MOMENTS.

COLUMN SECTIONCOL.
NO.

W14 x 730 + 2 PL. 3x20C3

W14 x 730 + 2 PL. 3x20 + 2 PL. 3x12 12C4&C4A

COLUMN SCHEDULE

PJP-TYP PJP-TYP

3-2'-2"x2" BEARING STIFFENERS UNDER
EACH PC GIRDER BEARING.
STIFFENERS TO BE SPACED @1'-0" c/c
MAX

FINISH TO BEAR TYP

TYP.
5/8

TOP OF FOOTING

PR
O

JE
CT

IO
N

8
S-422A

2 1/2"Ø ANCHOR
 ROD DETAIL - AR1

1-1/2"=1'-0"

5/16

10"x1 1/2"x10"
ANCHOR PLATE

M
IN

 3
'-6

"

2 1/2"Ø ROD
A572 STEEL GR.42

(3/4)

(3/4)

(3/4)

4
S-422A

1-1/2"=1'-0"

Y

Y

X X

1'
-8

"

W14x730

3" PL. TYP.

7
S-422A

C4A COLUMNS

1-1/2"=1'-0"

PJP TYP.

3" PL. TYP.

PJP-TYP

(1-3/4)

(1-3/4)2-3/4"Ø x 4" LONG HEADED
SHEAR CONNECTORS @ 1'-0"
c/c VERTICALLY. COORDINATE
POSITION & EXTENT WITH
CONCRETE CRASH WALLS

3"
3"

2-3/4"Ø x 4" LONG HEADED
SHEAR CONNECTORS @ 1'-0"
c/c VERTICALLY. COORDINATE
POSITION & EXTENT WITH
CONCRETE CRASH WALLS

3"
3"

Y

Y

X X

2
S-422A

BASE PLATE BPL-4 DETAIL

1-1/2"=1'-0"

PJP-TYP

APL

BP
L

as

bs

LtP

11"x3"x11" WASHER PL
WHERE APPLICABLE
TYPICAL

3
S-422A

BASE PLATE DETAIL

1-1/2"=1'-0"

1'-3"

C  BASE PL & FOOTINGL

C  COLL

Y

Y

X X

PJP-TYP

APL

BP
L

as

bs

LtP

11"x3"x11" WASHER PL
WHERE APPLICABLE
TYPICAL

C  BASE PL & FOOTINGL
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1'-0"2'-6"

C L

CL

6
S-440

1/2"=1'-0"

COL-PRECAST
LATERAL CONNECTION

GROUT

3 STEEL SHIMS 4"x4"

COL. TO PRECAST PANEL
LATERAL CONNECTION

CIP CONCRETE

PRECAST CONCRETE
STAY IN PLACE FORM

6"6"

CL

4-PIN-IN-HOLE CONNECTION:
1"Ø THREADED ROD WITH
"EC-2CFW" ACROW-RICHMOND
INSERT (OR APPROVED EQUAL)
WITH #6 HAIR PIN

IN THE PRECAST UNIT.
3"Ø x 3" DEEP HOLE IN CIP
CONCRETE TO BE FILLED WITH
5000 PSI GROUT AFTER ERECTION

3 STEEL SHIMS 4"x4"

PRECAST

FOUNDATION

5
S-440

1/2"=1'-0"

4
S-440

1/2"=1'-0"

6
S-440

ROCK

EL. 311'-0"

1

2

2'-0"

REINFORCEMENT:

PIN-IN-HOLE CONNECTION
SIMILAR TO 6/S-440 @ 4'-0" c/c

LIFTING INSERT
#6 x 6" "LT2 TYSCRU"
(ACROW-RICHMOND / NCA OR
APPROVED EQUAL) @ 6'-0" c/c

#5 @ 1'-0" c/c

#4 @ 6" c/c MAX 1

2

1015
16"

6"

TI
E

TI
E

#9 @ 6" C/C MAX
@ EACH END

PRECAST - PRECAST
LATERAL CONNECTION:
2-3/4" "SLF" INSERTS WITH 2 #3 x 2'-0" LG. H.P.
+ 4" x 1/2"x11" PLATE WITH 13/16"Ø HOLE
x 7/8" x 3" LG. SLOT
+ 2- 3/4" Ø STANDARD WASHERS
+ 2 - 3/4" Ø x 1  3/4" LG. BOLTS.

#9 @ 6" c/c EA. FACE MAX

22-#3

#3 @ 1'-6"

2'-0"

#6 @ 9 VERTICALLY

#4 @ 1'-0"

ROCK ANCHOR BELOW
WHERE SHOWN ON S-102E

TIE: 2 - "EC-2FW" ACROW - RICHMOND
INSERTS (OR APPROVED EQUAL)
+ #7 @ 1'-0"c/c FOR THE BOTTOM 11'-0"
#7 @ 2'-0"c/c REM.

FOUNDATION BELOW

#3 @ 1'-6"
VERTICALLY#3 @ 1'-6"

VERTICALLY

#3 @ 1'-0" c/c VEF

2
S-440

3"
3x

4"
1'

-6
"

1'
-6

"
1'

-6
"

CL
AS

S 
"B

" T
EN

SI
O

N
 L

AP
 S

PL
IC

E

STEEL SHIMS 4"x4"

6"

CIP CONCRETE

4'
-0

" S
PL

IC
E 

FO
R 

#9
 B

AR
S

CL
AS

S 
"B

" T
EN

SI
O

N
 L

AP
 S

PL
IC

E

1
S-440

TYPICAL CRASH WALL DETAIL

1"=1'-0"

2
S-440

1"=1'-0"

3
S-440

1"=1'-0"

3
S-440

5
S-440

4
S-440

PRECAST CONCRETE
STAY IN PLACE FORM

211
32"

C OF PIER & FOUNDATIONL

C OF COL.L

NOTE: ROCK ANCHORS ARE NOT SHOWN FOR CLARITYNOTE: ROCK ANCHORS ARE NOT SHOWN FOR CLARITY

6" TYP.

CONCRETE SURFACE TO BE
ROUGHENED TO A MIN.
AMPLITUDE OF 1/4" TYPICAL ON
INSIDE FACE OF PRECAST FORMS

COL-PRECAST LATERAL
CONNECTION

PRECAST CONCRETE
STAY IN PLACE FORM

7
S-440

PRECAST - PRECAST TENSILE CONNECTION @ 4'-0" c/c
2 #8 X 4'-0" LG. WELDED TO 2 PLATES 3" x 3/4" x 6"
WITH 6" LG ROD (DIA AS NEEDED TO BRIDGE THE GAP)
WELDED TO THE 2 PLATES 5/16" x 5" WELD.

#7

NOTES:

1. DETAILS SHOWN ARE INDICATAVE ONLY.  CONTRACTOR TO DESIGN AND DETAIL PRECAST
CONNECTIONS, INSERTS AND THE LIKE TO SUIT THEIR SPECIFIC MEANS AND METHODS.

2. IN ADDITION TO MEETING THE DIMENSIONAL REQUIREMENTS FOR CRASH WALLS AS
SPECIFIED IN AMTRAK'S ENGINEERING PRACTICES, DESIGN AND CONSTRUCTION CRITERIA
FOR OVERHEAD BRIDGES DATED MARCH 26, 2002.  THE WALLS HAVE BEEN DESIGNEED TO
RESIST AN ULTIMATE OUT OF PLANE FORCE OF 10 klf APPLIED 5'-0" ABOVE THE TOP OF RAIL
ELEVATION.

3. LIMIT CONCRETE PLACEMENT RATE (cuyd/hr) SUCH THAT PRECAST STAY IN PLACE FORMS
AND THEIR CONNECTIONS ARE NOT OVERLOADED DURING CONSTRUCTION.

4. REFER TO STEEL CAPPING BEAM SECTIONS AND STEEL BRACING ELEVATIONS FOR TOP OF
CRASH WALL PROFILES.

(REFER TO DRAWING S-102E & S-102F FOR
SPECIFIC SIZE AND CONFIGURATION OF CRASH WALLS)

6"

7
S-440

4"=1'-0"

5"

1
2"

3"

2" 2"

3/4" HEAVY HEX NUT
(TYP)

3/4" STANDARD
WASHER (TYP)

PLATE 1"x 6" WITH
13/16" Ø HOLE. TO BE
PARALLEL TO PRECAST

1/4" 6

5/16" 6"

PLATE 1/2"x 6"

3/4" Ø HIGH-STRENGHT
A325 THREADED BOLT

CORE SLAB SLOTTED
INSERT CS845 OR
APPROVED EQUAL
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BRACES IMMEDIATELY
ADJACENT TO EAST/WEST
CROSS WALLS TO BE
COORDINATED WITH MEP
SERVICES.

2'-6"

4'-3"

3'
-4

"

Tf
=C

f=
15

0

W16

2"

2"

2
S-450

1" = 1'-0"

3
S-450

1" = 1'-0"

W24

W12 COL.

WP

8"

6"

JOINT TO ACCOMMODATE
±1'-2" VERTICAL MOVEMENT

PROVIDE 20x20 POCKET
IN INSULATION AND FILL
WITH CONCRETE, TYP.
AT COLUMN BASES

2-3/4" Ø THREADED ANCHOR
RODS @ 1'-6" o/c

W 10 x 45 ON SIDE CONTINUOUS
OVER 3 SPANS MIN.
CONNECT TO W16 FOR:
Cf = 250 kips
Tf = 50 kips

6"

STEEL SHIMS @ 1'-6" c/c MAX.
SECURE IN PLACE AFTER
ERECTION OF STEEL

NOTE:  CONNECTION TO 18" CONCRETE WALL
   DESIGNED FOR A DIRECT LOAD OF 25 klf & A
   REBOUND LOAD OF 5 klf

WT 5 x 22.5 EMBEDDED IN
SLAB TO SUPPORT METAL
DECK.  TYPICAL ALL ALONG
DYER AVENUE

18"
OVERLAP FOR WT
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3
S-501

1"=1'-0"

3'-0"

10'-0"

#4 @6" TIES (TYP)

#9 @6" HEF

26- #9 VEF
EXTEND REINFORCEMENT
FULL HEIGHT OF WALL

2" COVER
(TYP)

2" COVER
(TYP)

1'
-6

"

1'
-6

" 4
S-501

1"=1'-0"

#9 @6" HEF

#4 @6" TIES (TYP)

9- #9 VEF
EXTEND REINFORCEMENT
FULL HEIGHT OF WALL

9" CONC SLAB ON
3" METAL DECK

FGHJK
35'-2"30'-0"30'-0" 82'-10"

REINFORCE WALL
ABOVE AND BELOW
WITH #9 @6" H&VEF.

OPEN

OPEN

3
S-501

3
S-501

3
S-501

W
12

x1
20

W
12

x9
6

W
12

x1
20

REINFORCE PIER
AS PER 3/S-501

M
J

M
J

M
J

M
J

3
S-501

4
S-501

3
S-501

T/SLAB - LEVEL B
EL. ±325'-0"

EL. 311'-0"

T/ ROOF
EL. +347'-0"

Cf
=2

80 M
J

Cf
=4

50

Cf
=4

50
, T

f=
40

Cf
=5

00
, T

f=
50

FGHJK
35'-2"30'-0"30'-0" 82'-10"

W12 WIND POST
VERT SLOTTED
TO BEAM  (TYP)

2-
 L3

x3
x1 2"

 (T
YP

)

Tf
=1

00

T/SLAB - LEVEL B
EL. ±325'-0"

EL. 311'-0"

T/ ROOF
EL. +347'-0"

Cf
=2

50

Cf
=3

80

Cf
=3

80

Cf
=3

50

Cf
=5

20

Cf
=5

85

Cf
=5

20

0.6

0.6
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MUESER RUTLEDGE
CONSULTING ENGINEERS

9TH AVENUE DEVELOPMENT
BROOKFIELD PROPERTIES

NORTH SIDE SUPPORT OF EXCAVATION

OCTOBER 4, 2012
SUBMITTAL NUMBER: 8 REV. 1

110114723 ES212940329DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:17 PM



K  E  Y  P  L  A  N

PHASE I EXCAVATION - PLAN

110114723 ES500889828DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:17 PM



PHASE II EXCAVATION PLAN

K  E  Y  P  L  A  N

110114723 ES855683125DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:17 PM



PHASE I EXCAVATION

SECTION

PHASE II EXCAVATION

SECTION

K  E  Y  P  L  A  N

110114723 ES040235764DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:17 PM



SECTION

SECTION

TYPICAL CONCRETE BUTTON PIER PLAN

DETAIL

SECTION

DETAIL

K  E  Y  P  L  A  N

110114723 ES401537499DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:17 PM



TYPICAL TENSIONED ROCK BOLT DETAIL
ROCK FACE SUPPORT 
WITH CHAIN LINK MESH ROCK SURFACE PREPARATION

ROCK FACE SUPPORT AT HIGHLY JOINTED AREAS
BELOW EXISTING FOUNDATIONS

ROCK FACE SUPPORT IN AREA
WITH MEMBRANE WATERPROOFINGTYPICAL UNTENSIONED ROCK DOWEL DETAIL

K  E  Y  P  L  A  N

110114723 ES574539594DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:17 PM



K  E  Y  P  L  A  N

PHASE I EXCAVATION - PLAN

110114723 ES334455508DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:
AMENDED APPLICATION

06/25/2014

Clinton Peterson, RA



TYPICAL TENSIONED ROCK BOLT DETAIL

ROCK FACE SUPPORT 
WITH CHAIN LINK MESH ROCK SURFACE PREPARATION

ROCK FACE SUPPORT AT HIGHLY JOINTED AREAS
BELOW EXISTING FOUNDATIONS

ROCK FACE SUPPORT IN AREA
WITH MEMBRANE WATERPROOFING

TYPICAL UNTENSIONED ROCK DOWEL DETAIL

SECTION

EXCAVATION AT STEP 2.2

SECTION

TYPICAL SEQUENCE OF ROCK EXCAVATION AT BUILDING COLUMN

SECTION

EXCAVATION AT STEP 3.1 K  E  Y  P  L  A  N

110114723 ES405341493DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:
AMENDED APPLICATION

06/25/2014

Clinton Peterson, RA



K  E  Y  P  L  A  N

PHASE I EXCAVATION - PLAN

110114723 ES079934613DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:
AMENDED APPLICATION

01/02/2015

Erik Jostock, RA



K  E  Y  P  L  A  N

110114723 ES564983198DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:
AMENDED APPLICATION

01/02/2015

Erik Jostock, RA



PHASE I EXCAVATION

SECTION

PHASE II EXCAVATION
SECTION

K  E  Y  P  L  A  N

110114723 ES311421089DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:
AMENDED APPLICATION

01/02/2015

Erik Jostock, RA



SECTION

SECTION

TYPICAL CONCRETE BUTTON PIER PLAN

DETAIL

SECTION

DETAIL

K  E  Y  P  L  A  N

110114723 ES121174728DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:
AMENDED APPLICATION

01/02/2015

Erik Jostock, RA



PART STAIR ROOF PLAN
1/8"=1'-0"

0.5 0.6

A

3" METAL DECK
WD=15 PSF
WL=50 PSF

HSS 8x8x1
4 COLUMN (TYP)

WITH 16x3
4x9 BASE PLATE

C/W 4-3
4" Ø x1'-6" LG

ANCHOR RODS.

Mfx=10 kft
(TYP)

5"

2"
2"

8"2" 2"

2" 2"

30'-0"

13'-0"

40'-0"25'-0"30'-0"30'-0"30'-0"30'-0"29'-6"22'-2"

30
'-0

"
30

'-0
"

8'
-0

"
35

'-0
"

82
'-1

0"
42

'-6
"

27
'-0

"

11
'-6

"
30

'-0
"

12
'-6

"

0.5 1 2 3 4 5 6 7 8 9

7.6 8.4

B

C

D

E

F

F.5

F.1

D.7

C.8

C.4

7.4

17'-0"10'-0"13'-0"

12
'-6

"

0.6
6" 30'-0"

13'-0"

40'-0"25'-0"30'-0"30'-0"30'-0"30'-0"29'-6"22'-2"

17
'-3

"
42

'-6
"

30
'-0

"
30

'-0
"

12
'-6

"
8'

-0
"

35
'-0

"

82
'-1

0"
42

'-6
"

27
'-0

"

11
'-6

"
30

'-0
"

12
'-6

"

7.6 8.4

F.5

F.1

D.7

C.8

C.4

A.3

7.4

17'-0"10'-0"13'-0"

12
'-6

"

6"

SEE DWG S-106A

SEE DWG S-106C

SEE DWG S-106BSEE DWG S-106A

SEE DWG S-106D

SE
E 

DW
G 

S-
10

6A

SE
E 

DW
G 
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GENERAL NOTES

A. GENERAL

1. THE STRUCTURE IS TO BE BUILT IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE, AND
ANY APPLICABLE REQUIREMENTS OR BY LAWS OF THE AUTHORITY HAVING JURISDICTION.

2. WHERE DOCUMENTS ARE REFERENCED IN THE GENERAL AND DESIGN NOTES, THEY SHALL BE THE LATEST EDITIONS OR REVISION,
UNLESS NOTED OTHERWISE.

3. READ STRUCTURAL DRAWINGS AND SPECIFICATIONS IN CONJUNCTION WITH ALL OTHER CONTRACT DOCUMENTS.

4. BEFORE PROCEEDING WITH WORK, CHECK THE DIMENSIONS SHOWN ON THE STRUCTURAL DRAWINGS AGAINST ALL OTHER
DRAWINGS AND REPORT DISCREPANCIES TO THE CONSULTANT. DO NOT SCALE THE DRAWINGS.

5. REFER TO THE ARCHITECTURAL AND OTHER DRAWINGS FOR LOCATIONS AND SIZES OF PITS, BASES, HOUSEKEEPING PADS, SUMPS,
TRENCHES, DEPRESSIONS, GROOVES, CURBS, CHAMFERS, SLOPES, OPENINGS AND SLEEVES NOT SHOWN ON THE STRUCTURAL
DRAWINGS. OBTAIN THE CONSULTANT'S PRIOR APPROVAL BEFORE INSTALLING OPENINGS, SLEEVES, ETC. WHICH ARE NOT SHOWN
ON STRUCTURAL DRAWINGS.

6. THE STRUCTURE HAS BEEN DESIGNED FOR THE LOADS SHOWN. ENSURE THEY ARE NOT EXCEEDED DURING CONSTRUCTION.

7. THE STRUCTURAL PLANS SHOW FRAMING BELOW THE FLOOR LEVEL IDENTIFIED ON THE PLAN OR DRAWING TITLE. AS SUCH
CONCRETE WALLS, COLUMNS, CONCRETE BEAMS, DROP PANELS AND THE LIKE WHICH ARE BELOW THE SLAB ARE SHOWN DOTTED
ON PLAN. WALLS, COLUMNS OR CONCRETE BEAMS THAT EXTEND ABOVE THE TOP OF THE SLAB ARE SHOWN AS CONTINUOUS OR
SOLID LINES. STEEL BEAMS BELOW THE SLAB ARE SHOWN SOLID ON PLAN, TYPICALLY.

B. SEQUENCE OF CONSTRUCTION

1. UNLESS NOTED OTHERWISE, THE FINAL CONSTRUCTION SEQUENCING OR PHASING REQUIREMENTS ARE THE RESPONSIBILITY OF
THE CONTRACTOR AND SHALL BE DETERMINED AS AN INTEGRAL PART OF THEIR OVERALL CONSTRUCTION MEANS AND METHODS.

C. FUTURE PROVISIONS OR EXTENSIONS

1. THE STRUCTURE HAS BEEN DESIGNED FOR THE FUTURE PROVISIONS NOTED ON DRAWINGS.

D. MATERIALS

1. CONCRETE: CONFORM TO THE REQUIREMENTS OF ACI 318, AND THE REQUIREMENTS IDENTIFIED IN TABLE 1.

2. REINFORCEMENT: CONFORM TO ASTM A615 SERIES, fy = 60 KSI FOR ALL REINFORCEMENT.

3. POST-TENSIONING STRANDS: CONFORM TO ASTM A416 / A416M-05. STRANDS SHALL BE OF THE LOW RELAXATION TYPE WITH 13

mm (1/2") OR 15 mm (0.6") DIAMETER, fpu = 1860 MPa (270 KSI).

4. STRUCTURAL STEEL:
ALL STRUCTURAL STEEL TO CONFORM TO ASTM A992 GRADE 50.
ALTERNATE PRICE - STRUCTURAL STEEL NOTED ON DRAWINGS TO CONFORM TO ASTM A588 GRADE 50.
HOLLOW STRUCTURAL SECTIONS TO CONFORM TO ASTM A500 GRADE B.

5. ANCHOR RODS:  CONFORM TO ASTM F1554 GRADE 55 WELDABLE STEEL.

6. STRUCTURAL BOLTS SHALL CONFORM TO ASTM A325, OR ASTM A490.

7. WELDED STUD SHEAR CONNECTORS: HEADED STUDS SHALL BE MANUFACTURED BY NELSON (OR APPROVED ALTERNATIVE) AND
SHALL BE MADE FROM MILD STEEL CONFORMING TO ASTM A108 GRADE 1010 THROUGH 1020. STUDS SHALL BE WELDED PER
MANUFACTURER'S RECOMMENDATIONS. PHYSICAL PROPERTIES OF HEADED STUDS SHALL BE IN ACCORDANCE WITH AWS D1.1.
STUDS SHALL BE  3/4" IN DIAMETER UNLESS NOTED OTHERWISE.

8. NON-SHRINK GROUT:  10 000 PSI MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS.

E. FOUNDATIONS

1. A COPY OF THE GEOTECHNICAL INVESTIGATION REPORT BY MUESER RUTLEDGE DATED JUNE 10, 2008 AND THEIR SUBSEQUENT
LETTER ADDENDUM DATED JANUARY 13, 2012 IS AVAILABLE FROM THE CONSULTANT. THIS INFORMATION IS AVAILABLE SOLELY AS
A GUIDE. NO RESPONSIBILITY IS ACCEPTED BY THE OWNER OR THE CONSULTANT FOR ITS CORRECTNESS, NOR SHALL ITS ACCURACY
AFFECT THE PROVISION OF THIS CONTRACT.

2. FOUND ALL FOOTINGS ON SOUND ROCK CAPABLE OF SAFELY SUSTAINING AN ALLOWABLE BEARING PRESSURE OF 40 TSF. IF THESE
CONDITIONS DO NOT PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE
WORK.

3. FOUND ALL CAISSONS IN SOUND ROCK CAPABLE OF SUSTAINING A BOND STRESS OF 300 PSI.  IF THESE CONDITIONS DO NOT
PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE WORK.

4. FOUNDING ELEVATION OF FOOTINGS AND CAISSONS ARE NOTED ON THE DRAWINGS. THESE ELEVATIONS HAVE BEEN DETERMINED
BASED ON RECOMMENDATIONS INCLUDED IN THE GEOTECHNICAL REPORT. FOUNDING ELEVATIONS ARE SUBJECT TO
CONFIRMATION BY THE GEOTECHNICAL ENGINEER DURING CONSTRUCTION. FOUND FOOTINGS SUSCEPTIBLE TO FROST DAMAGE A
MINIMUM OF 4'-0" BELOW FINISHED GRADE UNLESS NOTED OTHERWISE.

5. PROVIDE TEMPORARY FROST PROTECTION, DURING CONSTRUCTION, FOR ALL FOUNDATIONS WHICH ARE NOT FOUNDED A
MINIMUM OF 4'-0" BELOW GRADE.

6. THE LINE OF SLOPE BETWEEN ADJACENT FOOTINGS OR EXCAVATIONS OR ALONG STEPPED FOOTINGS SHALL NOT EXCEED A RISE OF
7 IN A RUN OF 10 UNLESS NOTED OTHERWISE.

7. DO NOT PLACE BACKFILL AGAINST WALLS RETAINING EARTH (OTHER THAN CANTILEVER RETAINING WALLS) UNTIL THE WALLS AND
THE FLOOR CONSTRUCTION AT TOP AND BOTTOM OF THE WALLS HAVE BEEN CAST AND ATTAINED 100% OF THEIR DESIGN
STRENGTH.

F. CONCRETE AND REINFORCEMENT

1. ALL DOWELS SHALL HAVE MINIMUM EMBEDMENT EQUIVALENT TO THE STRAIGHT TENSION EMBEDMENT LENGTH OR 2'-0",
WHICHEVER IS GREATER, UNLESS NOTED OTHERWISE.

2. PROVIDE DOWELS TO WALLS AND COLUMNS SIMILAR IN NUMBER, SIZE, AND SPACING TO THE VERTICAL STEEL IN THE WALL OR
COLUMN ABOVE UNLESS NOTED OTHERWISE.

3. REINFORCEMENT IDENTIFIED AS 'CONTINUOUS' SHALL TERMINATE WITH STANDARD END HOOKS AND SHALL BE LAPPED WITH
CLASS 'B' TENSION LAP SPLICES.

4. CONSTRUCTION JOINTS:
A. HORIZONTAL CONSTRUCTION JOINTS SHALL NOT BE MADE IN BEAMS, UNLESS SHOWN OR APPROVED BY THE CONSULTANT.

B. HORIZONTAL CONSTRUCTION JOINTS IN WALLS SHALL ONLY BE MADE WHERE SHOWN ON THE DRAWINGS.

C. VERTICAL CONSTRUCTION JOINTS MAY BE MADE ONLY AT MIDSPAN OF BEAMS AND SLABS UNLESS NOTED OTHERWISE.

D. SUBMIT PROPOSED LOCATION OF ALL CONSTRUCTION JOINTS FOR REVIEW BY THE CONSULTANT.

6. OPENINGS, SLEEVES, EMBEDDED DUCTS:
A. NO SLEEVES SHALL BE PLACED VERTICALLY OR HORIZONTALLY THROUGH BEAMS UNLESS REVIEWED AND APPROVED BY THE

CONSULTANT.

B. NO OPENINGS SHALL BE MADE IN FLAT PLATE OR FLAT SLAB COLUMN STRIPS EXCEPT AS SHOWN ON TYPICAL DETAIL AND
PLANS OR UNLESS REVIEWED AND APPROVED BY THE CONSULTANT.

7. CONCRETE COVER:
A. COVER SHALL BE MEASURED FROM THE DEEPEST POINT OF TEXTURED CONCRETE SURFACE (OR REGLET/REVEAL) TO THE

NEAREST DEFORMATION OF THE REINFORCEMENT. REINFORCEMENT INCLUDES TIES / STIRRUPS AND MAIN
REINFORCEMENT.

ALL REINFORCEMENT TO HAVE 3" COVER TYPICAL, UNO.

G. STRUCTURAL STEEL

1. CENTER BEARING PLATES UNDER BEAMS UNLESS NOTED OTHERWISE.

2. BEARING PLATE DIMENSION GIVEN FIRST INDICATES SIDE PARALLEL TO BEAM WEB.

3. FORCES INDICATED ARE FACTORED UNLESS NOTED OTHERWISE.

4. WHERE MOMENT CONNECTIONS ARE CALLED FOR BUT VALUES ARE NOT INDICATED, DESIGN CONNECTIONS FOR FULL MOMENT
CAPACITY OF THE SMALLER MEMBER JOINED.

5. SPLICES SHALL BE DESIGNED TO DEVELOP THE FULL CROSS SECTIONAL CAPACITY OF THE MEMBER AT THE POINT OF THE SPLICE.
MEMBERS SHALL NOT BE SPLICED AT POINTS OF MAXIMUM STRESS. NO SPLICES SHALL BE MADE UNLESS SHOWN ON THE
DRAWINGS OR REVIEWED AND APPROVED BY THE CONSULTANT.

6. PROVIDE WELDED STIFFENER PLATES ON BOTH SIDES OF THE WEB OF BEAMS AT POINTS OF CONCENTRATED LOAD INCLUDING
BEAMS SUPPORTING COLUMNS OR RUNNING OVER TOP OF COLUMNS, UNLESS SHOWN BY DESIGN, THAT STIFFENERS ARE NOT
REQUIRED.

7. LENGTH FOR ANCHOR RODS, STRAP ANCHORS AND SIMILAR DEVICES IS GIVEN FOR THE STRAIGHT LENGTH WITHOUT HOOK.
PROVIDE A 3" HOOK FOR ALL ANCHOR RODS AND A 2" HOOK FOR ALL STRAP ANCHORS. TYPICAL UNLESS NOTED OTHERWISE.

8. DESIGN ALL BEAM CONNECTIONS FOR THE FACTORED VERTICAL SHEAR FORCE NOTED ON PLAN. WHERE NO FORCE IS INDICATED,
DESIGN THE CONNECTION FOR A VERTICAL SHEAR FORCE OF 50 KIPS. IN ADDITION, A MINIMUM OF TWO BOLTS ARE TO BE USED
IN ALL BEAM CONNECTIONS.

9. THE USE OF 'Tc' BOLTS WILL NOT BE PERMITTED ON THIS PROJECT.

TABLE  1:
CONCRETE

STRUCTURAL ELEMENTS
EXPOSURE

CLASS

MIN COMPRESSIVE

STRENGTH f'c (PSI)
COMMENTS

CAISSONS 9500

FOOTINGS 8000

CAPPING BEAMS - SAWTOOTH 9500

CAPPING BEAMS - INFILL PORTION 6000

CRASH WALLS, 18" WALL ADJACENT
TO DYER

6000

PRECAST - POST TENSIONED
BOX GIRDERS

9500

BONDED TOPPING FOR
POST TENSIONED BOX GIRDERS

9500

FOUNDATION WALLS /
RETAINING WALLS

6000

SUSPENDED SLABS, RAMPS & BEAMS 6000

SLAB ON GRADE 4500 MAX W/C RATIO IS 0.40

PRECAST PLENUM STRUCTURE 5000

SLAB ON METAL DECK 4500

b

NOTES:
a. MAXIMUM AGGREGATE SIZE IS 3/4".

b. MINIMUM COMPRESSIVE STRENGTHS ARE AT 28 DAYS UNLESS NOTED OTHERWISE.
c. IT HAS BEEN ASSUMED THAT NONE OF THE CONCRETE STRUCTURES WILL BE DIRECTLY EXPOSED TO DE-ICING CHEMICALS OR

CHLORIDES.

DESIGN NOTES

A. GENERAL

1. THE STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE.

2. ALL REINFORCED CONCRETE ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH ACI 318 BUILDING CODE REQUIREMENTS FOR
STRUCTURAL CONCRETE.

3. ALL STRUCTURAL STEEL ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH AISC LRFD LOAD AND RESISTANCE FACTOR DESIGN
SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS..
A. THE STRUCTURAL STEEL DESIGN IS BASED ON "RIGIDLY CONNECTED AND CONTINUOUS" CONSTRUCTION.

B. LATERAL LOAD RESISTING SYSTEM

1. THE LATERAL WIND AND EARTHQUAKE LOADS APPLIED TO THE STRUCTURE ARE RESISTED BY FRAME ACTION BETWEEN CAISSONS
AND CAPPING BEAM AND STRUCTURAL STEEL BRACING AT THE E-YARD.

2. THE STRUCTURE HAS BEEN DESIGNED TO RESIST LATERAL WIND AND EARTHQUAKE LOADS IN ACCORDANCE WITH THE 2008 NEW
YORK CITY BUILDING CODE.

3. THE DESIGN PARAMETERS FOR WIND AND EARTHQUAKE ARE AS NOTED BELOW:

A. WIND LOADS

B. EARTHQUAKE LOADS

4. DESIGN BASE SHEAR:

MAXIMUM WIND NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

MAXIMUM EARTHQUAKE NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

5. DESIGN OVERTURNING MOMENTS:

MAXIMUM WIND NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

MAXIMUM EARTHQUAKE NORTH / SOUTH DIRECTION =

EAST / WEST DIRECTION =

C. STRUCTURAL MOVEMENTS

1. TYPICAL HORIZONTAL ELEMENTS HAVE BEEN DESIGNED SO THAT THE THEORETICAL DEFLECTIONS WILL NOT EXCEED THE FOLLOWING
VALUES:

DEFLECTION LIMITS FOR LAUNCHER:

VERTICAL DEFLECTION: l/800

HORIZONTAL DEFLECTION: l/1600

D. LATERAL LOADS ON FOUNDATION WALLS

1. THE WALLS HAVE BEEN DESIGNED ASSUMING FREE DRAINING BACKFILL WHICH DOES NOT PERMIT THE BUILD-UP OF HYDROSTATIC
PRESSURE.

OR

THE WALLS HAVE BEEN DESIGNED ASSUMING THE BUILD-UP OF HYDROSTATIC PRESSURE.

2. WALL HAVE BEEN DESIGNED FOR A HORIZONTAL PRESSURE (P IN kPa [PSF]) AT ANY DEPTH (h in m [FT]) GIVEN BY THE EXPRESSION:

P = Ps + Pe

Ps = K (gh + q) AND
Pe = [TAKE FROM GEOTECHNICAL REPORT IF APPLICABLE]

WHERE THE
SOIL PRESSURE COEFFICIENT, K = 0.47
UNIT WEIGHT OF SOIL, g =     120 PCF
SURCHARGE, q =     300 PSF
EARTHQUAKE SOIL PRESSURE, Pe =

OR

P = Ps + Pe + Pw
Ps = K{g(h-hw) + g' hw + q}
Pw = gwhw
Pe = [TAKE FROM GEOTECHNICAL REPORT IF APPLICABLE]

WHERE THE
SOIL PRESSURE COEFFICIENT, K =
DEPTH BELOW GROUND WATER LEVEL, hw =

UNIT WEIGHT OF SOIL, g =      [kN/M³] [lbs/ft³]
SURCHARGE, q =

UNIT WEIGHT OF WATER, gw =      [kN/M³] [lbs/ft³]
EARTHQUAKE SOIL PRESSURE, Pe =

3. APPLY TO THE EARTH AND BEDROCK PRESSURE DISTRIBUTION, THE SIDEWALK OR SEISMIC SURCHARGE WHICHEVER IS GREATER.

TENDER RELATED NOTES

A.1 QUANTITY FOR SUPERSTRUCTURE

1. THE STRUCTURAL TENDER IS TO INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING;

A.2 STRUCTURAL STEEL

1. COLUMN BASES AND MILLING OF SAME.

2. ALL COLUMNS, INCLUDING MILLING OF COLUMNS ENDS AND ALL SPLICE PLATES, BOLTS AND THE LIKE.

3. MOMENT CONNECTIONS.

4. FIREPROOFING OF ALL STEEL, UNLESS NOTED OTHERWISE.

5. ACKNOWLEDGEMENT THAT THE CONTRACTOR WILL BE WORKING IN THE WORK AREA WITH OTHER TRADE CONTRACTORS AND THAT
THERE WILL BE LIMITED ACCESS TO THE SITE. ALLOW FOR ANY LOSS OF EFFICIENCY AS A RESULT THEREOF. THE CONTRACTOR IS
REQUIRED TO COORDINATE THE STRUCTURAL WORK WITH OTHER TRADES WORKING ON SITE.

6. ATTACHMENTS FOR SAFETY CABLES, LINES AND ACCESSORIES.

A.3 PROTECTION OF STRUCTURAL STEEL

1. PROVIDE CORROSION PROTECTIVE PAINT FOR ALL STRUCTURAL STEEL.

2. TOUCH UP PAINT AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES IS COMPLETED.

3. AS AN ALTERNATE TO THE CORROSION PROTECTIVE PAINT, PROVIDE ASTM A588 MATERIAL FOR ALL EXPOSED STEEL FRAMING IN THE
E-YARD.

A.4 FIREPROOFING OF STRUCTURAL STEEL

1. FIREPROOF ALL STRUCTURAL STEEL IN ACCORDANCE WITH THE REQUIREMENTS OF THE NEW YORK CITY BUILDING CODE. USE
INTUMESCENT PAINT ON ALL PERMANENT EXPOSED STEEL.

2. TOUCH UP FIREPROOFING AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES ID COMPLETED.

B.1 ALLOWANCES FOR TENDER

1. IN ADDITION TO THE INFORMATION CONTAINED IN THE TENDER DRAWINGS, MAKE THE NECESSARY ALLOWANCES AND PROVISIONS
FOR THE FOLLOWING ITEMS;

2. THE TRADE CONTRACTOR IS REQUIRED TO PREPARE DETAILED SHOP DRAWINGS AND CALCULATIONS FOR ALL ASPECTS OF THE WORK,
INCLUDING BUT NOT LIMITED TO THE FOLLOWING;

A. REINFORCEMENT DETAILING AND PLACING DRAWINGS.

B. BAR BENDING SCHEDULES

C. STRUCTURAL STEEL ERECTION AND DETAILED FABRICATION DRAWINGS.

D. CALCULATIONS AS REQUIRED BY CITY OF NEW YORK AND CONSULTANTS.

E. ADDITIONAL INFORMATION AND DRAWINGS AS REQUIRED TO OBTAIN THE NECESSARY APPROVALS, ALLOW FABRICATIONS AND
ERECTION OF THE STRUCTURAL FRAME TO BE CARRIED OUT AND ADDITIONAL DRAWINGS AS OF MAY BE REQUIRED BY OTHER
TRADES FOR COORDINATION PURPOSES.

3. ALL SURVEYING THAT IS REQUIRED TO ENSURE THAT THE STRUCTURAL STEEL IS WITHIN THE TOLERANCES SET OUT IN THE TENDER
DOCUMENTS.

C.1 OTHER ALLOWANCES

1. IN ADDITION TO THE LIST OF PERMANENT BUILDING REQUIREMENTS NOTED ABOVE, INCLUDE FOR ALL TEMPORARY CONSTRUCTION
RELATED REQUIREMENTS. AS A MINIMUM ALLOW FOR THE FOLLOWING;

A. ALL CAST-IN-ACCESSOIRIES, ANCHORS, HARDWARE, CONNECTIONS, FLOOR OPENINGS AND THE LIKE TO ACCOMMODATE CRANES,
CONCRETE PUMP SUPPORTS, TEMPORARY STAIRS OR LADDERS, TEMPORARY BARRIERS OR GUARDS AND PROVISIONS AND
ATTACHMENTS FOR ALL NECESSARY LIFE SAFETY EQUIPMENT.

B. ALLOW FOR THE REMOVAL OF ALL TEMPORARY CONNECTIONS AND MEMBERS THAT PROTRUDE INTO THE FINISHED BUILDING.

C. TEMPORARY GYING AND BRACING OF STRUCTURE UNTIL CONCRETE SLABS HAVE BEEN POURED AND HAVE MATURED TO THEIR
DESIGN STRENGTH.

2. THE COST OF ALL TEMPORARY CONSTRUCTION RELATED WORKS SHALL BE INCLUDED BY THE CONTRACTOR.

3. MISC. SUSPENDED CATWALKS, AND SUSPENDED EXIT CORRIDORS AT STAIR TRANSFERS.

4. MISC. HANDRAIL SUPPORTS.

J. METAL DECK

1. THE FLOOR STRUCTURE DESIGN IS BASED ON THE FOLLOWING COMPOSITE METAL DECK PROFILES.

3" DECK - HB 30V BY VICWEST STEEL INC.

2. THE ROOF STRUCTURE DESIGN IS BASED ON THE FOLLOWING METAL DECK PROFILES:
3" DECK - RD 306 BY VICWEST STEEL INC.

3. DIFFERENT TYPES OF METAL DECK, WITH SIMILAR PROPERTIES TO THOSE LISTED ABOVE, MAY BE ACCEPTABLE SUBJECT TO
REVIEW BY THE CONSULTANT. IF A DIFFERENT TYPE OF DECK PROPOSED RESULTS IN A DIFFERENT FLUTE SPACING OR
CONCRETE QUANTITIES THAN THE PROFILE ASSUMED IN THE DESIGN, THE CONTRACTOR SHALL IDENTIFY THE DIFFERENCES
AT THE TIME OF TENDER.

4. PROVIDE COMPOSITE METAL DECK IN ALL ROOF OR FLOOR AREAS WHICH WILL RECEIVE A CONCRETE SLAB, UNLESS DECK IS
NOTED TO BE DESIGNED AS FORMWORK ONLY.

RECOMMENDED LATERAL WALL SURCHARGE VALUES
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SEISMIC SURCHARGE

H = WALL HEIGHT IN SOIL **

 s = UNIT WEIGHT OF SOIL

**  PORTION OF WALL AGAINST
BEDROCK IS EXCLUDED

g

E. PERFORMANCE SPECIFICATION DESIGN ITEMS

1. CONTRACTOR SHALL USE A LICENSED PROFESSIONAL ENGINEER TO DESIGN AND DETAIL ALL PERFORMANCE
SPECIFICATION ITEMS, INCLUDING BUT NOT LIMITED TO THE FOLLOWING:

· PRECAST GIRDERS
· TEMPORARY PROTECTION PLATFORM
· TEMPORARY CANTILEVERED PLATFORM
· TEMPORARY TRACK PROTECTION HOARDING
· TRACK LEVEL EXIT STAIR IN E-YARD.
· GIRDER BEARINGS

2. DESIGN CALCULATIONS FOR THESE ITEMS SHALL BE SUBMITTED TO THE CONSULTANT, BEARING THE SEAL &
SIGNATURE OF A PROFESSIONAL ENGINEER LICENSED IN THE STATE OF NEW YORK.

-

-
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35' WIDE TEMPORARY
PROTECTION PLATFORM

MOVEABLE PORTION OF TPP

FRAMING. REFER TO 1/S-042

TEMPORARY PROTECTION  PLATFORM (TPP)
NOTES:

1. THE TEMPORARY PROTECTION PLATFORM SHOWN IS DIAGRAMMATIC ONLY.  THE CONTRACTOR IS TO
DESIGN THE SYSTEM, BASED ON THE PERFORMANCE CRITERIA SHOWN ON THE DRAWINGS AND IN THE
PERFORMANCE SPECIFICATION.

2. CONTRACTOR SHALL USE A LICENSED PROFESSIONAL ENGINEER TO DESIGN & DETAIL THE TPP. DESIGN
CALCULATIONS SHALL BE SUBMITTED TO THE CONSULTANT BEARING THE SEAL AND SIGNATURE OF A
PROFESSIONAL ENGINEER LICENSED IN THE STATE OF NEW YORK.

3. DESIGN SYSTEM TO MEET ALL NYCBC REQUIREMENTS.

4. DESIGN SYSTEM TO MEET ALL MTA RELATED CRITERIA AND CLEARANCES.

5. DESIGN SYSTEM TO SUPPORT 1.5 TIMES THE SELF WEIGHT OF ONE GIRDER PLUS APPLICABLE
CONSTRUCTION LIVE LOAD ON THE TPP.

6. DESIGN THE TPP SYSTEM FOR A DEFLECTION LIMIT THAT IS SUITABLE FOR AND CONSISTENT WITH THE
REQUIREMENTS OF THE POST TENSIONED SEGMENTAL GIRDER CONSTRUCTION.
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NOTE:

1. TEMPORARY COLUMNS/BRACING TO BE PROTECTED FROM TRAIN
 IMPACT, BY CONCRETE ENCASEMENT OF TEMPORARY STRUCTURE.

2. TEMPORARY PROTECTION PLATFORM TO BE DESIGNED TO SUPPORT 1.5
TIMES WEIGHT OF ONE SEGMENT (56T) OR 100T ANYWHERE ON
WORKING DECK SURFACE.
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DYER AVENUE IS PDL=780 kips, PLL=600 kips
EXTEND COLUMN AFTER REMOVAL OF TPP

AS NOTED IN 1/S-450.
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GENERAL NOTES

A. GENERAL
1. THE STRUCTURE IS TO BE BUILT IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE, AND

ANY APPLICABLE REQUIREMENTS OR BY LAWS OF THE AUTHORITY HAVING JURISDICTION.

2. WHERE DOCUMENTS ARE REFERENCED IN THE GENERAL AND DESIGN NOTES, THEY SHALL BE THE LATEST EDITIONS OR REVISION,
UNLESS NOTED OTHERWISE.

3. READ STRUCTURAL DRAWINGS AND SPECIFICATIONS IN CONJUNCTION WITH ALL OTHER CONTRACT DOCUMENTS.

4. BEFORE PROCEEDING WITH WORK, CHECK THE DIMENSIONS SHOWN ON THE STRUCTURAL DRAWINGS AGAINST ALL OTHER
DRAWINGS AND REPORT DISCREPANCIES TO THE CONSULTANT. DO NOT SCALE THE DRAWINGS.

5. REFER TO THE ARCHITECTURAL AND OTHER DRAWINGS FOR LOCATIONS AND SIZES OF PITS, BASES, HOUSEKEEPING PADS, SUMPS,
TRENCHES, DEPRESSIONS, GROOVES, CURBS, CHAMFERS, SLOPES, OPENINGS AND SLEEVES NOT SHOWN ON THE STRUCTURAL
DRAWINGS. OBTAIN THE CONSULTANT'S PRIOR APPROVAL BEFORE INSTALLING OPENINGS, SLEEVES, ETC. WHICH ARE NOT SHOWN
ON STRUCTURAL DRAWINGS.

6. THE STRUCTURE HAS BEEN DESIGNED FOR THE LOADS SHOWN. ENSURE THEY ARE NOT EXCEEDED DURING CONSTRUCTION.

7. THE STRUCTURAL PLANS SHOW FRAMING BELOW THE FLOOR LEVEL IDENTIFIED ON THE PLAN OR DRAWING TITLE. AS SUCH
CONCRETE WALLS, COLUMNS, CONCRETE BEAMS, DROP PANELS AND THE LIKE WHICH ARE BELOW THE SLAB ARE SHOWN DOTTED
ON PLAN. WALLS, COLUMNS OR CONCRETE BEAMS THAT EXTEND ABOVE THE TOP OF THE SLAB ARE SHOWN AS CONTINUOUS OR
SOLID LINES. STEEL BEAMS BELOW THE SLAB ARE SHOWN SOLID ON PLAN, TYPICALLY.

B. SEQUENCE OF CONSTRUCTION

1. UNLESS NOTED OTHERWISE, THE FINAL CONSTRUCTION SEQUENCING OR PHASING REQUIREMENTS ARE THE RESPONSIBILITY OF
THE CONTRACTOR AND SHALL BE DETERMINED AS AN INTEGRAL PART OF THEIR OVERALL CONSTRUCTION MEANS AND METHODS.

C. FUTURE PROVISIONS OR EXTENSIONS

1. THE STRUCTURE HAS BEEN DESIGNED FOR THE FUTURE PROVISIONS NOTED ON DRAWINGS.

D. MATERIALS

1. CONCRETE: CONFORM TO THE REQUIREMENTS OF ACI 318, AND THE REQUIREMENTS IDENTIFIED IN TABLE 1.

2. REINFORCEMENT: CONFORM TO ASTM A615 SERIES, fy = 60 KSI FOR ALL REINFORCEMENT.

3. POST-TENSIONING STRANDS: CONFORM TO ASTM A416 / A416M-05. STRANDS SHALL BE OF THE LOW RELAXATION TYPE WITH 13
mm (1/2") OR 15 mm (0.6") DIAMETER, fpu = 1860 MPa (270 KSI).

4. STRUCTURAL STEEL:
ALL STRUCTURAL STEEL TO CONFORM TO ASTM A992 GRADE 50.
ALTERNATE PRICE - STRUCTURAL STEEL NOTED ON DRAWINGS TO CONFORM TO ASTM A588 GRADE 50.
HOLLOW STRUCTURAL SECTIONS TO CONFORM TO ASTM A500 GRADE B.

5. ANCHOR RODS:  CONFORM TO ASTM F1554 GRADE 55 WELDABLE STEEL.

6. STRUCTURAL BOLTS SHALL CONFORM TO ASTM A325, OR ASTM A490.

7. WELDED STUD SHEAR CONNECTORS: HEADED STUDS SHALL BE MANUFACTURED BY NELSON (OR APPROVED ALTERNATIVE) AND
SHALL BE MADE FROM MILD STEEL CONFORMING TO ASTM A108 GRADE 1010 THROUGH 1020. STUDS SHALL BE WELDED PER
MANUFACTURER'S RECOMMENDATIONS. PHYSICAL PROPERTIES OF HEADED STUDS SHALL BE IN ACCORDANCE WITH AWS D1.1.
STUDS SHALL BE  3/4" IN DIAMETER UNLESS NOTED OTHERWISE.

8. NON-SHRINK GROUT:  10 000 PSI MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS.

E. FOUNDATIONS

1. A COPY OF THE GEOTECHNICAL INVESTIGATION REPORT BY MUESER RUTLEDGE DATED JUNE 10, 2008 AND THEIR SUBSEQUENT
LETTER ADDENDUM DATED JANUARY 13, 2012 IS AVAILABLE FROM THE CONSULTANT. THIS INFORMATION IS AVAILABLE SOLELY AS
A GUIDE. NO RESPONSIBILITY IS ACCEPTED BY THE OWNER OR THE CONSULTANT FOR ITS CORRECTNESS, NOR SHALL ITS ACCURACY
AFFECT THE PROVISION OF THIS CONTRACT.

2. FOUND ALL FOOTINGS ON SOUND ROCK CAPABLE OF SAFELY SUSTAINING AN ALLOWABLE BEARING PRESSURE OF 40 TSF. IF THESE
CONDITIONS DO NOT PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE
WORK.

3. FOUND ALL CAISSONS IN SOUND ROCK CAPABLE OF SUSTAINING A BOND STRESS OF 300 PSI.  IF THESE CONDITIONS DO NOT
PREVAIL AT THE FOUNDING ELEVATIONS SHOWN, ADVISE THE CONSULTANT BEFORE PROCEEDING WITH THE WORK.

4. FOUNDING ELEVATION OF FOOTINGS AND CAISSONS ARE NOTED ON THE DRAWINGS. THESE ELEVATIONS HAVE BEEN DETERMINED
BASED ON RECOMMENDATIONS INCLUDED IN THE GEOTECHNICAL REPORT. FOUNDING ELEVATIONS ARE SUBJECT TO
CONFIRMATION BY THE GEOTECHNICAL ENGINEER DURING CONSTRUCTION. FOUND FOOTINGS SUSCEPTIBLE TO FROST DAMAGE A
MINIMUM OF 4'-0" BELOW FINISHED GRADE UNLESS NOTED OTHERWISE.

5. PROVIDE TEMPORARY FROST PROTECTION, DURING CONSTRUCTION, FOR ALL FOUNDATIONS WHICH ARE NOT FOUNDED A
MINIMUM OF 4'-0" BELOW GRADE.

6. THE LINE OF SLOPE BETWEEN ADJACENT FOOTINGS OR EXCAVATIONS OR ALONG STEPPED FOOTINGS SHALL NOT EXCEED A RISE OF
7 IN A RUN OF 10 UNLESS NOTED OTHERWISE.

7. DO NOT PLACE BACKFILL AGAINST WALLS RETAINING EARTH (OTHER THAN CANTILEVER RETAINING WALLS) UNTIL THE WALLS AND
THE FLOOR CONSTRUCTION AT TOP AND BOTTOM OF THE WALLS HAVE BEEN CAST AND ATTAINED 100% OF THEIR DESIGN
STRENGTH.

F. CONCRETE AND REINFORCEMENT

1. ALL DOWELS SHALL HAVE MINIMUM EMBEDMENT EQUIVALENT TO THE STRAIGHT TENSION EMBEDMENT LENGTH OR 2'-0",
WHICHEVER IS GREATER, UNLESS NOTED OTHERWISE.

2. PROVIDE DOWELS TO WALLS AND COLUMNS SIMILAR IN NUMBER, SIZE, AND SPACING TO THE VERTICAL STEEL IN THE WALL OR
COLUMN ABOVE UNLESS NOTED OTHERWISE.

3. REINFORCEMENT IDENTIFIED AS 'CONTINUOUS' SHALL TERMINATE WITH STANDARD END HOOKS AND SHALL BE LAPPED WITH
CLASS 'B' TENSION LAP SPLICES.

4. CONSTRUCTION JOINTS:
A. HORIZONTAL CONSTRUCTION JOINTS SHALL NOT BE MADE IN BEAMS, UNLESS SHOWN OR APPROVED BY THE CONSULTANT.

B. HORIZONTAL CONSTRUCTION JOINTS IN WALLS SHALL ONLY BE MADE WHERE SHOWN ON THE DRAWINGS.

C. VERTICAL CONSTRUCTION JOINTS MAY BE MADE ONLY AT MIDSPAN OF BEAMS AND SLABS UNLESS NOTED OTHERWISE.

D. SUBMIT PROPOSED LOCATION OF ALL CONSTRUCTION JOINTS FOR REVIEW BY THE CONSULTANT.

6. OPENINGS, SLEEVES, EMBEDDED DUCTS:
A. NO SLEEVES SHALL BE PLACED VERTICALLY OR HORIZONTALLY THROUGH BEAMS UNLESS REVIEWED AND APPROVED BY THE

CONSULTANT.

B. NO OPENINGS SHALL BE MADE IN FLAT PLATE OR FLAT SLAB COLUMN STRIPS EXCEPT AS SHOWN ON TYPICAL DETAIL AND
PLANS OR UNLESS REVIEWED AND APPROVED BY THE CONSULTANT.

7. CONCRETE COVER:
A. COVER SHALL BE MEASURED FROM THE DEEPEST POINT OF TEXTURED CONCRETE SURFACE (OR REGLET/REVEAL) TO THE

NEAREST DEFORMATION OF THE REINFORCEMENT. REINFORCEMENT INCLUDES TIES / STIRRUPS AND MAIN
REINFORCEMENT.

ALL REINFORCEMENT TO HAVE 3" COVER TYPICAL, UNO.

G. STRUCTURAL STEEL

1. CENTER BEARING PLATES UNDER BEAMS UNLESS NOTED OTHERWISE.

2. BEARING PLATE DIMENSION GIVEN FIRST INDICATES SIDE PARALLEL TO BEAM WEB.

3. FORCES INDICATED ARE FACTORED UNLESS NOTED OTHERWISE.

4. WHERE MOMENT CONNECTIONS ARE CALLED FOR BUT VALUES ARE NOT INDICATED, DESIGN CONNECTIONS FOR FULL MOMENT
CAPACITY OF THE SMALLER MEMBER JOINED.

5. SPLICES SHALL BE DESIGNED TO DEVELOP THE FULL CROSS SECTIONAL CAPACITY OF THE MEMBER AT THE POINT OF THE SPLICE.
MEMBERS SHALL NOT BE SPLICED AT POINTS OF MAXIMUM STRESS. NO SPLICES SHALL BE MADE UNLESS SHOWN ON THE
DRAWINGS OR REVIEWED AND APPROVED BY THE CONSULTANT.

6. PROVIDE WELDED STIFFENER PLATES ON BOTH SIDES OF THE WEB OF BEAMS AT POINTS OF CONCENTRATED LOAD INCLUDING
BEAMS SUPPORTING COLUMNS OR RUNNING OVER TOP OF COLUMNS, UNLESS SHOWN BY DESIGN, THAT STIFFENERS ARE NOT
REQUIRED.

7. LENGTH FOR ANCHOR RODS, STRAP ANCHORS AND SIMILAR DEVICES IS GIVEN FOR THE STRAIGHT LENGTH WITHOUT HOOK.
PROVIDE A 3" HOOK FOR ALL ANCHOR RODS AND A 2" HOOK FOR ALL STRAP ANCHORS. TYPICAL UNLESS NOTED OTHERWISE.

8. DESIGN ALL BEAM CONNECTIONS FOR THE FACTORED VERTICAL SHEAR FORCE NOTED ON PLAN. WHERE NO FORCE IS INDICATED,
DESIGN THE CONNECTION FOR A VERTICAL SHEAR FORCE OF 50 KIPS. IN ADDITION, A MINIMUM OF TWO BOLTS ARE TO BE USED
IN ALL BEAM CONNECTIONS.

9. THE USE OF 'Tc' BOLTS WILL NOT BE PERMITTED ON THIS PROJECT.

TABLE  1:
CONCRETE

STRUCTURAL ELEMENTS EXPOSURE
CLASS

MIN COMPRESSIVE
STRENGTH f'c (PSI) COMMENTS

CAISSONS 9500

FOOTINGS 8000

CAPPING BEAMS - SAWTOOTH 9500

CAPPING BEAMS - INFILL PORTION 6000

CRASH WALLS, 18" WALL ADJACENT
TO DYER 6000

PRECAST - POST TENSIONED
BOX GIRDERS 9500

BONDED TOPPING FOR
POST TENSIONED BOX GIRDERS 9500

FOUNDATION WALLS /
RETAINING WALLS 6000

SUSPENDED SLABS, RAMPS & BEAMS 6000

SLAB ON GRADE 4500 MAX W/C RATIO IS 0.40

PRECAST PLENUM STRUCTURE 5000

SLAB ON METAL DECK 4500

b

NOTES:
a. MAXIMUM AGGREGATE SIZE IS 3/4".
b. MINIMUM COMPRESSIVE STRENGTHS ARE AT 28 DAYS UNLESS NOTED OTHERWISE.
c. IT HAS BEEN ASSUMED THAT NONE OF THE CONCRETE STRUCTURES WILL BE DIRECTLY EXPOSED TO DE-ICING CHEMICALS OR

CHLORIDES.
d. ALL CONCRETE IS TO BE NORMAL WEIGHT CONCRETE.

DESIGN NOTES

A. GENERAL
1. THE STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH THE REQUIREMENTS OF THE 2008 NEW YORK CITY BUILDING CODE.

2. ALL REINFORCED CONCRETE ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH ACI 318 BUILDING CODE REQUIREMENTS FOR
STRUCTURAL CONCRETE.

3. ALL STRUCTURAL STEEL ELEMENTS HAVE BEEN DESIGNED IN ACCORDANCE WITH AISC LRFD LOAD AND RESISTANCE FACTOR DESIGN
SPECIFICATION FOR STRUCTURAL STEEL BUILDINGS..
A. THE STRUCTURAL STEEL DESIGN IS BASED ON "RIGIDLY CONNECTED AND CONTINUOUS" CONSTRUCTION.

B. LATERAL LOAD RESISTING SYSTEM

1. THE LATERAL EARTHQUAKE LOADS APPLIED TO THE STRUCTURE ARE RESISTED BY FRAME ACTION BETWEEN CAISSONS AND CAPPING
BEAM AND STRUCTURAL STEEL BRACING.

2. THE STRUCTURE HAS BEEN DESIGNED TO RESIST LATERAL EARTHQUAKE LOADS IN ACCORDANCE WITH THE 2008 NEW YORK CITY
BUILDING CODE.

3. THE DESIGN PARAMETERS FOR EARTHQUAKE ARE AS NOTED BELOW:

     A.        EARTHQUAKE LOADS

  4.          SITE CLASS: B
     Ss = 0.365
     Si = 0.071
     Fa = 1.0
     Fv = 1.0
     Sds = 0.243
    

C. STRUCTURAL MOVEMENTS

4. TYPICAL HORIZONTAL ELEMENTS HAVE BEEN DESIGNED SO THAT THE THEORETICAL DEFLECTIONS WILL NOT EXCEED THE FOLLOWING
VALUES:

DEFLECTION LIMITS FOR LAUNCHER:
VERTICAL DEFLECTION: l/800
HORIZONTAL DEFLECTION: l/1600

D. LATERAL LOADS ON FOUNDATION WALLS

1. THE WALLS HAVE BEEN DESIGNED ASSUMING FREE DRAINING BACKFILL WHICH DOES NOT PERMIT THE BUILD-UP OF HYDROSTATIC
PRESSURE.

OR

THE WALLS HAVE BEEN DESIGNED ASSUMING THE BUILD-UP OF HYDROSTATIC PRESSURE.

2. WALL HAVE BEEN DESIGNED FOR A HORIZONTAL PRESSURE (P IN kPa [PSF]) AT ANY DEPTH (h in m [FT]) GIVEN BY THE EXPRESSION:

P = Ps + Pe
Ps = K (gh + q) AND
Pe = [TAKE FROM GEOTECHNICAL REPORT IF APPLICABLE]

WHERE THE
SOIL PRESSURE COEFFICIENT, K = 0.47
UNIT WEIGHT OF SOIL, g =     120 PCF
SURCHARGE, q =     300 PSF

LATERAL PRESSURE OF A STABLE ROCK FACE IS 20 PSF PER FOOT OF DEPTH.

3. APPLY TO THE EARTH AND BEDROCK PRESSURE DISTRIBUTION, THE SIDEWALK OR SEISMIC SURCHARGE WHICHEVER IS GREATER.

TENDER RELATED NOTES

A.1 QUANTITY FOR SUPERSTRUCTURE
1. THE STRUCTURAL TENDER IS TO INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING;

A.2 STRUCTURAL STEEL
1. COLUMN BASES AND MILLING OF SAME.

2. ALL COLUMNS, INCLUDING MILLING OF COLUMNS ENDS AND ALL SPLICE PLATES, BOLTS AND THE LIKE.

3. MOMENT CONNECTIONS.

4. FIREPROOFING OF ALL STEEL, UNLESS NOTED OTHERWISE.

5. ACKNOWLEDGEMENT THAT THE CONTRACTOR WILL BE WORKING IN THE WORK AREA WITH OTHER TRADE CONTRACTORS AND THAT
THERE WILL BE LIMITED ACCESS TO THE SITE. ALLOW FOR ANY LOSS OF EFFICIENCY AS A RESULT THEREOF. THE CONTRACTOR IS
REQUIRED TO COORDINATE THE STRUCTURAL WORK WITH OTHER TRADES WORKING ON SITE.

6. ATTACHMENTS FOR SAFETY CABLES, LINES AND ACCESSORIES.

A.3 PROTECTION OF STRUCTURAL STEEL
1. PROVIDE CORROSION PROTECTIVE PAINT FOR ALL STRUCTURAL STEEL.

2. TOUCH UP PAINT AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES IS COMPLETED.

3. AS AN ALTERNATE TO THE CORROSION PROTECTIVE PAINT, PROVIDE ASTM A588 MATERIAL FOR ALL EXPOSED STEEL FRAMING IN THE
E-YARD.

A.4 FIREPROOFING OF STRUCTURAL STEEL
1. FIREPROOF ALL STRUCTURAL STEEL IN ACCORDANCE WITH THE REQUIREMENTS OF THE NEW YORK CITY BUILDING CODE. USE

INTUMESCENT PAINT ON ALL PERMANENT EXPOSED STEEL.

2. TOUCH UP FIREPROOFING AFTER INSTALLATION OF MECHANICAL AND ELECTRICAL SERVICES ID COMPLETED.

B.1 ALLOWANCES FOR TENDER

1. IN ADDITION TO THE INFORMATION CONTAINED IN THE TENDER DRAWINGS, MAKE THE NECESSARY ALLOWANCES AND PROVISIONS
FOR THE FOLLOWING ITEMS;

2. THE TRADE CONTRACTOR IS REQUIRED TO PREPARE DETAILED SHOP DRAWINGS AND CALCULATIONS FOR ALL ASPECTS OF THE WORK,
INCLUDING BUT NOT LIMITED TO THE FOLLOWING;

A. REINFORCEMENT DETAILING AND PLACING DRAWINGS.

B. BAR BENDING SCHEDULES

C. STRUCTURAL STEEL ERECTION AND DETAILED FABRICATION DRAWINGS.

D. CALCULATIONS AS REQUIRED BY CITY OF NEW YORK AND CONSULTANTS.

E. ADDITIONAL INFORMATION AND DRAWINGS AS REQUIRED TO OBTAIN THE NECESSARY APPROVALS, ALLOW FABRICATIONS AND
ERECTION OF THE STRUCTURAL FRAME TO BE CARRIED OUT AND ADDITIONAL DRAWINGS AS OF MAY BE REQUIRED BY OTHER
TRADES FOR COORDINATION PURPOSES.

3. ALL SURVEYING THAT IS REQUIRED TO ENSURE THAT THE STRUCTURAL STEEL IS WITHIN THE TOLERANCES SET OUT IN THE TENDER
DOCUMENTS.

C.1 OTHER ALLOWANCES

1. IN ADDITION TO THE LIST OF PERMANENT BUILDING REQUIREMENTS NOTED ABOVE, INCLUDE FOR ALL TEMPORARY CONSTRUCTION
RELATED REQUIREMENTS. AS A MINIMUM ALLOW FOR THE FOLLOWING;

A. ALL CAST-IN-ACCESSOIRIES, ANCHORS, HARDWARE, CONNECTIONS, FLOOR OPENINGS AND THE LIKE TO ACCOMMODATE CRANES,
CONCRETE PUMP SUPPORTS, TEMPORARY STAIRS OR LADDERS, TEMPORARY BARRIERS OR GUARDS AND PROVISIONS AND
ATTACHMENTS FOR ALL NECESSARY LIFE SAFETY EQUIPMENT.

B. ALLOW FOR THE REMOVAL OF ALL TEMPORARY CONNECTIONS AND MEMBERS THAT PROTRUDE INTO THE FINISHED BUILDING.

C. TEMPORARY GYING AND BRACING OF STRUCTURE UNTIL CONCRETE SLABS HAVE BEEN POURED AND HAVE MATURED TO THEIR
DESIGN STRENGTH.

2. THE COST OF ALL TEMPORARY CONSTRUCTION RELATED WORKS SHALL BE INCLUDED BY THE CONTRACTOR.

3. MISC. SUSPENDED CATWALKS, AND SUSPENDED EXIT CORRIDORS AT STAIR TRANSFERS.

4. MISC. HANDRAIL SUPPORTS.

J. METAL DECK
1. THE FLOOR STRUCTURE DESIGN IS BASED ON THE FOLLOWING COMPOSITE METAL DECK PROFILES.

3" DECK - HB 30V BY VICWEST STEEL INC.

2. THE ROOF STRUCTURE DESIGN IS BASED ON THE FOLLOWING METAL DECK PROFILES:
3" DECK - RD 306 BY VICWEST STEEL INC.

3. DIFFERENT TYPES OF METAL DECK, WITH SIMILAR PROPERTIES TO THOSE LISTED ABOVE, MAY BE ACCEPTABLE SUBJECT TO
REVIEW BY THE CONSULTANT. IF A DIFFERENT TYPE OF DECK PROPOSED RESULTS IN A DIFFERENT FLUTE SPACING OR
CONCRETE QUANTITIES THAN THE PROFILE ASSUMED IN THE DESIGN, THE CONTRACTOR SHALL IDENTIFY THE DIFFERENCES
AT THE TIME OF TENDER.

4. PROVIDE COMPOSITE METAL DECK IN ALL ROOF OR FLOOR AREAS WHICH WILL RECEIVE A CONCRETE SLAB, UNLESS DECK IS
NOTED TO BE DESIGNED AS FORMWORK ONLY.

RECOMMENDED LATERAL WALL SURCHARGE VALUES

15
'-0

"10
'-0

"
10

'-0
"

OR

SIDEWALK SURCHARGE
OR*

240 PSF 300 PSF
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0.09��sH�

H

SEISMIC SURCHARGE

H = WALL HEIGHT IN SOIL **

 s = UNIT WEIGHT OF SOIL

**  PORTION OF WALL AGAINST
BEDROCK IS EXCLUDED

�

E. PERFORMANCE SPECIFICATION DESIGN ITEMS
1. CONTRACTOR SHALL USE A LICENSED PROFESSIONAL ENGINEER TO DESIGN AND DETAIL ALL PERFORMANCE

SPECIFICATION ITEMS, INCLUDING BUT NOT LIMITED TO THE FOLLOWING:

� PRECAST GIRDERS
� TEMPORARY PROTECTION PLATFORM
� TEMPORARY TRACK PROTECTION HOARDING
� TRACK LEVEL EXIT STAIR IN E-YARD.
� GIRDER BEARINGS

2. DESIGN CALCULATIONS FOR THESE ITEMS SHALL BE SUBMITTED TO THE CONSULTANT, BEARING THE SEAL &
SIGNATURE OF A PROFESSIONAL ENGINEER LICENSED IN THE STATE OF NEW YORK.

-

-

F2

F2

F2

F1

F1

F0

F2

F1

REFER TO PLATFORM DESIGN DRAWINGS

REFER TO PLATFORM DESIGN DRAWINGS
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CONSTRUCTION JOINTS IN SLAB ON GRADECS9

TYPICAL SAWCUT PATTERN IN SLAB ON GRADE

SEE DETAILS BELOW
FOR SAWCUT PATTERN
AT COLUMN

GRID

ENSURE THAT REINFORCEMENT
IS NOT SAWCUT

SLAB REINFORCEMENT
WHERE NOTED ON PLAN

t

t/
4 

O
R

1 
1/

2"
 M

IN

3/16"

GRID GRID

GRID

GRID

GRID

SAWCUT CONTROL JOINT

ADD 10@16" IN MIDDLE LAYER x 4'-0"
LONG WHEN NO REINFORCEMENT IS NOTED ON PLAN.

38 DEEP KEY

SLAB  REINFORCEMENT
WHERE NOTED ON PLAN

¢

t/
3 

 O
R

2"
 M

IN

SAWCUT OR TOOL CONSTRUCTION
JOINT AND FILL AS PER SAWCUT
CONTROL JOINTS REQUIREMENTS.

t

3"

1/2"

t/
2

BITUMINOUS FILLER

REINFORCEMENT WHERE
NOTED ON PLAN

PROVIDE 1"Ø x 24" LONG
SMOOTH DOWELS AT A SPACING OF NO
GREATER THAN 2 TIMES THE SLAB THICKNESS,
WHERE NOTED ON PLAN. LUBRICATE ONE HALF
OF DOWEL & PLACE IN 26mm ID SLEEVE TO
ALLOW FOR MOVEMENT ACROSS THE JOINT

CONSTRUCTION JOINT

MOVEMENT JOINT

NOTES:

1. SAW CUT SLAB ON GRADE WITHIN 6 TO 8 HOURS OF PLACING CONCRETE.
2. PRIOR TO SUBSTANTIAL COMPLETION OF THE PROJECT, GROUT ALL CRACKS IN THE SLAB ON GRADE

AND FILL WITH MORTAR CONTAINING CEMENT, SAND AND LATEX BONDING AGENT OR AS NOTED IN
SPECIFICATIONS.

3. COORDINATE EXACT LOCATIONS OF SAWCUTS IN SLAB ON GRADE WITH ARCHITECTURAL
REQUIREMENTS.

4. MAXIMUM SPACING OF SAWCUTS IN SLAB ON GRADE SHALL NOT EXCEED TE FOLLOWING, U/N.

5. LIMIT LENGTH TO WIDTH RATIO OF ANY SAWCUT PANEL TO 1.5 MAXIMUM.
6. SAWCUT SLAB ON GRADE AT LOCATIONS SHOWN ON PLAN OR AS NOTED BELOW. ALTERNATE

LOCATIONS SHALL BE SUBMITTED TO CONSULTANT FOR REVIEW, WELL IN ADVANCE OF POURING
SLAB ON GRADE.

SLAB THICKNESS  4" 12'-0" MAXIMUM SPACING UNLESS NOTED

SLAB THICKNESS  5" OR GREATER 15'-0" MAXIMUM SPACING UNLESS NOTED

3"

ABBREVIATIONSGD1

A. ROD = ANCHOR ROD
AEC = ARCH EXPOSED CONCRETE
AES = ARCH EXPOSED STEEL
ALT = ALTERNATE
ARCH = ARCHITECTURAL
ASL = ADDITIONAL SNOW LOAD

=BLL BOTTOM LOWER LAYER
=

BML = BOTTOM MIDDLE LAYER
B, BOT = BOTTOM
BUL = BOTTOM UPPER LAYER
B PL = BASE (BEARING) PLATE

c/c = CENTRE TO CENTRE
c/w, C/W = CONNECT WITH
CANT = CANTILEVER
CL = CLEAR
C = EPOXY COATED
Cf = FACTORED COMPRESSIVE

FORCE, kN (KIPS)
Cf(E) = FACTORED COMPRESSIVE

FORCE, kN (KIPS) DUE TO

COL = COLUMN
CA, CB = COLUMN ABOVE, BELOW
CONC = CONCRETE
CONT = CONTINUOUS
CJ = CONSTRUCTION JOINT

DET = DETAIL
DIAG = DIAGONAL
DIA, Ø = DIAMETER
DIM = DIMENSION
DL = DEAD LOAD
DWG(S) = DRAWING(S)
DWL(S) = DOWEL(S)

EA = EACH
EE = EACH END
EF = EACH FACE
EL = ELEVATION
ELEV = ELEVATOR
ELECT = ELECTRICAL
EQ = EQUAL
ES = EACH SIDE
EW = EACH WAY
EX, EXIST = EXISTING
EJ, EXP JT = EXPANSION JOINT
EXT = EXTERIOR
E-W = EAST-WEST

FDN = FOUNDATION
FF = FAR FACE
FIN = FINISHED
FL = FLOOR

FT = FOOT/FEET
FT-K = FOOT-KIP

FTG = FOOTING

GA = GAUGE
GALV = GALVANIZED
HH = HOOKED EACH END
H, HORZ = HORIZONTAL
HSC = HORIZONTALLY SLOTTED

CONNECTION

IF = INSIDE FACE
INT = INTERIOR

JT = JOINT

kg = KILOGRAM
K,KIP = 1000 lbs
kN = KILONEWTON
KLF = KIP(S) PER FOOT
kN-m = KILONEWTON METRE
KSF = KIP(S) PER SQUARE FOOT
kN/m2 = kN PER SQUARE METRE
kN/m = KILONEWTON PER METRE
KSI = KIP(S) PER SQUARE INCH
kPa = KILOPASCAL
LB(S) = POUND(S)

LG = LONG
LL = LIVE LOAD, LOWER LAYER
LLV = LONG LEG VERTICAL
LLH = LONG LEG HORIZONTAL

MAX = MAXIMUM
MECH = MECHANICAL
MEZZ = MEZZANINE
MIN = MINIMUM
MISC = MISCELLANEOUS
ML = MIDDLE LAYER
MOM = MOMENT

Mfx(E) = FACTORED BENDING MOMENT
ABOUT X-X AXIS, kN-m (KIP-FT)
DUE TO EARTHQUAKE

Mfy(E) = FACTORED BENDING MOMENT
ABOUT Y-Y AXIS, kN-m (KIP-FT)
DUE TO EARTHQUAKE

Mfx = FACTORED BENDING MOMENT
ABOUT X-X AXIS, kN-m (KIP-FT)

Mfy = FACTORED BENDING MOMENT
ABOUT Y-Y AXIS, kN-m (KIP-FT)

m

=

METRE

NIC

=

NOT IN CONTRACT

N
=

NEWTON

NF = NEAR FACE
NO. = NUMBER
NTS = NOT TO SCALE
N-S = NORTH-SOUTH

OWSJ = OPEN WEB STEEL JOIST
OF = OUTSIDE FACE
OPEN = OPENING

PL = PLATE

PLF POUNDS PER FOOT
PSF = POUNDS PER SQUARE FOOT
PSI = POUNDS PER SQUARE INCH

MPa = MEGAPASCAL

PC = PRECAST

Pa = PASCAL

PROJ = PROJECTION

R = RADIUS
REF

=
REFERENCE

REINF
=

REINFORCE, REINFORCEMENT
REQ'D = REQUIRED
REV = REVISION, REVISED
R/W = REINFORCE WITH

SDF = STEP DOWN FOOTING
SL = SLAB
SOG = SLAB ON GRADE
SPEC'S = SPECIFICATIONS
STD = STANDARD
STRUCT = STRUCTURAL
SQ = SQUARE

T = TOP

TMf(E) =

DUE TO EARTHQUAKE

Tf(E) = FACTORED TENSION FORCE, kN
(KIPS) DUE TO EARTHQUAKE

TMf = FACTORED TORSIONAL
MOMENT, kN-m (KIP-FT)

Tf = FACTORED TENSION FORCE,
kN (KIPS)

TEMP = TEMPERATURE
TD = TYPICAL DETAIL
TJ = TIE JOIST

TLL = TOP LOWER LAYER
TUL = TOP UPPER LAYER
TYP = TYPICAL

UL = UPPER LAYER
U/N, UNO = UNLESS OTHERWISE NOTED
U/S = UNDERSIDE

V, VERT = VERTICAL
Vf = FACTORED VERTICAL SHEAR,

kN (KIPS)

VBR = VERTICAL BRACING
VSC = VERTICALLY SLOTTED

WWF = WELDED WIRE FABRIC,

BM BEAM

f'c = CONCRETE COMPRESSIVE
STRENGTH

fy = YIELD STRENGTH

MJ = MOVEMENT JOINT

TML = TOP MIDDLE LAYER

Vf(E) = FACTORED VERTICAL SHEAR,
kN (KIPS) DUE TO EARTHQUAKE

WL = UNFACTORED LIVE LOAD ON
STEEL DECK, PRECAST OR OWSJ's

WD = UNFACTORED DEAD LOAD ON
STEEL DECK, PRECAST OR OWSJ's

WP = WORK POINT

EARTHQUAKE

LSH = LONG SIDE HORIZONTAL
LSV = LONG SIDE VERTICAL

FACTORED TORSIONAL
MOMENT, kN-m (KIP-FT)

CONNECTION

UNITS

=

SYMBOLSGD1a

@ = AT

CENTRE LINE

OPENING

SAWCUT IN S.O.G.

SINGLE ANGLE

BACK TO BACK ANGLES

OPENING THROUGH STEEL BEAM

VERTICAL CONTROL JOINT

MOMENT CONNECTION

IN CONCRETE WALL

CL =

=

=

=

=

=

=

=

=

OPENING THROUGH CONCRETE BEAM

SD6

NOTES:

3.  WHERE SPACING OF BOTTOM BARS IS NOT CONSISTENT WITH STEEL DECK FLUTE SPACING, REVISE BAR SIZE/SPACING TO ENSURE
      AREA OF REINFORCEMENT PER METRE WIDTH IS EQUAL TO OR GREATER THAN THAT SPECIFIED.

1.  REFER TO PLAN FOR SLAB REINFORCEMENT OR TYPICAL DETAIL ___ WHERE NO REINFORCEMENT IS NOTED ON PLAN.

PLACEMENT OF REINFORCEMENT IN SLABS ON STEEL DECK

PLACEMENT OF WELDED WIRE FABRIC

PLACEMENT OF REINFORCING BARS

PROVIDE ADEQUATE SUPPORT
TO WWF TO ENSURE PROPER
COVER IS MAINTAINED
THROUGHOUT SLAB

TEMPERATURE
REINFORCEMENT
(TOP LOWER LAYER)

TOP REINFORCEMENT
OVER BEAM BEYOND
(TOP UPPER LAYER)

CHAIR

25
m

m
 (1

")
O

R 
AS

 N
O
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D 
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G
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AL
 N

O
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S

2.  WHERE REINFORCEMENT IS SPECIFIED IN ONE DIRECTION ONLY, REFER TO TYPICAL DETAIL SC-X FOR TEMPERATURE
     REINFORCEMENT. EQUIVALENT SLAB THICKNESS FOR DETERMINING TEMPERATURE  REINFORCEMENT IS THE THICKNESS OF THE
     COVER SLAB PLUS ONE HALF THE DEPTH OF THE STEEL DECK.

25
m

m
 (1
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t2
t1

CONCRETE SURFACE EXPOSURE MINIMUM CONCRETE CLEAR COVER

SLAB-ON-GRADE 1" - TOP FACE;              2" - BOTTOM FACE;

FOUNDATION WALLS 1" - INSIDE FACE;          2" - OUTSIDE FACE;

COMPOSITE METAL DECK FORM DECK SLABS                                          3/4"

FOOTING/ GRADE BEAMS/ CAISSON CAPS                                          3"

NOTE:
1. PROVIDE MECHANICAL ANCHORAGE FOR #14 AND #18 BARS, AS REQUIRED.

COMPRESSION DEVELOPMENT LENGTH AND COMPRESSION LAP SPLICE LENGTH
(INCHES)

BAR SIZE COMPRESSION
LAP SPLICE

COMPRESSION DEVELOPMENT LENGTH

f'c = 5000 PSI f'c = 6000 PSI f'c = 9500 PSI

#4 15 9 9

#5 19 12 12

#6 23 14 14

#7 27 16 16

#8 30 18 18

#9 34 21 21

#10 38 23 23

#11 43 26 26

TENSION DEVELOPMENT LENGTH (INCHES)

BAR SIZE

f'c = 4500 PSI f'c = 5000 PSI f'c = 6000 PSI f'c = 9500 PSI

TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS

CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2

#4 25 37 19 28 22 33 17 25 20 30 15 23

#5 31 46 24 36 28 41 21 32 25 38 19 29

#6 37 55 28 43 33 50 25 38 30 45 23 35

#7 54 81 42 62 48 72 37 58 44 68 34 51

#8 62 92 47 71 55 83 42 64 50 76 39 58

#9 70 104 54 80 62 93 48 72 57 85 44 66

#10 78 117 60 90 70 105 54 81 64 96 49 74

#11 87 130 67 100 78 117 60 90 71 106 55 82

TENSION LAP SPLICE LENGTH (INCHES)

BAR SIZE LAP
CLASS

f'c = 4500 PSI f'c = 5000 PSI f'c = 6000 PSI f'c = 9500 PSI

TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS TOP BARS OTHER BARS

CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2

#4
A 22 33 17 25 20 30 15 23

B 29 43 22 33 26 39 20 30

#5
A 28 41 21 32 25 38 19 29

B 36 54 28 41 33 49 25 38

#6
A 33 50 25 38 30 45 23 35

B 43 65 33 50 39 59 30 45

#7
A 48 72 37 58 44 68 34 51

B 63 94 48 72 57 86 44 66

#8
A 55 83 42 64 50 76 39 58

B 72 108 55 83 65 98 50 76

#9
A 62 93 48 72 57 85 44 66

B 81 121 62 93 74 111 57 85

#10
A 70 105 54 81 64 96 49 74

B 91 137 70 105 83 125 64 96

#11
A 78 117 60 90 71 106 55 82

B 101 152 76 117 92 138 71 106

NOTE:
1. CASE 1 AND 2 DEPEND UPON CONCRETE COVER AND THE CENTER-TO-CENTER SPACING OF BARS, AS FOLLOWS:

CASE 1: CLEAR SPACING AT LEAST ONE (1) BAR DIAMETER
CLEAR COVER AT LEAST ONE (1) BAR DIAMETER
STIRRUPS OR TIES THROUGHOUT THE DEVELOPMENT LENGTH NO LESS THAN THE CODE MINIMUM

OR

CLEAR SPACING AT LEAST TWO (2) BAR DIAMETERS
CLEAR COVER AT LEAST ONE (1) BAR DIAMETER

CASE 2: ALL OTHER CASES

2. TOP BARS ARE DEFINED AS HORIZONTAL BARS WITH MORE THAN 12 INCHES OF CONCRETE BELOW THE BARS.

3. TENSION DEVELOPMENT LENGTHS HAVE BEEN CALCULATED BASED ON NORMAL WEIGHT CONCRETE.

4. PROVIDE MECHANICAL ANCHORAGE DEVICES FOR #14 AND #18 BARS.

CS16 HOUSEKEEPING PADS

1. PRIOR TO SUBSTANTIAL COMPLETION OF THE PROJECT ROUT ALL CRACKS IN THE HOUSEKEEPING PADS AND FILL WITH MORTAR
CONTAINING CEMENT, SAND AND LATEX BONDING AGENT OR AS NOTED IN SPECIFICATIONS.

NOTES:

PROVIDE TWO ROWS OF
HEADED SHEAR CONNECTORS
PARALLEL TO CAST IN PLATE,
EACH SIDE OF PAD

PAD THICKNESS
't"

REINFORCEMENT

(4")

(6")

(8")

#4 @ 6 ML EACH WAY

BUILT-UP
HOUSEKEEPING PAD

t

4"

4"
6"

6"
12"
TYP

HEADED SHEAR CONNECTORS

2.       FOR PAD THICKNESSES BETWEEN THOSE NOTED ABOVE, PROVIDE REINF. FOR PAD THICKNESS IMMEDIATELY ABOVE  ACTUAL
          THICKNESS (E.G. FOR 5" PAD PROVIDE REINF. NOTED FOR 6" PAD).

3. REFER TO ARCHITECTURAL, MECHANICAL AND ELECTRICAL DRAWINGS FOR SIZE AND LOCATION OF PADS. ADJUST SIZE OF
                PADS AS NECCESSARY TO MAINTAIN MINIMUM DIMENSIONS SHOWN AND TO SUIT LOCATION OF LOW DECK FLUTES.

4"

12" WIDE CAST IN PLATE.
REFER TO DRAWING S-460

(12")

#4 @ 6 ML EACH WAY

#4 @ 8 T&B EACH WAY

#4 @ 6 T&B EACH WAY

REFER TO PLAN ABOVE FOR SPACING & NUMBER
OF HEADED SHEAR CONNECTORS REQUIRED

2"
TOP OF PRECAST BOX GIRDER

HOUSEKEEPING PADS.  REFER
TO ARCH & MECHANICAL
DRAWINGS FOR SIZE,
LOCATION AND THICKNESS.

D.O.B. SUBMISSION
TYPICAL DETAILS
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NOTES:

1. FOOTINGS HAVE BEEN DESIGNED FOR AN ALLOWABLE ROCK
BEARING CAPACITY OF 40 TSF.

2. THE ROCK BEARING CAPACITY HAS BEEN INCREASED BY 10% FOR
EACH FOOT OF EMBEDMENT , OF THE FOOTING INTO THE ROCK,
IN EXCESS OF ONE FOOT. AN ASSUMED TOP OF ROCK ELEVATION
OF EL 280'-0" AND TOP OF FOOTING ELEVATION OF EL 279'-0"
HAVE BEEN USED AS THE BASIS OF DETERMINING THE ACTUAL
ALLOWABLE ROCK BEARING VALUES NOTED.

3. IN ADDITION TO REINF NOTED ON PLAN, PROVIDE 4 - #5
HORIZONTAL AROUND PERIMETER OF 4'-0" DEEP FOOTINGS AND
7 - #5 HORIZONTAL AROUND PERIMETER OF 6'-0" DEEP
FOOTINGS. PROVIDE CLASS 'B' TENSION LAPS.

4. REFER TO DRAWING S-301 FOR ROCK ANCHOR SCHEDULE AND
DETAILS.
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INSTALLATION PROCEDURE

1. DETERMINE ANCHOR LOCATION AS INDICATED ON DRAWINGS.

2. DRILL 8"Ø HOLE TO SPECIFIED DEPTH.

3. CLEAN DRILL HOLE OF ALL DEBRIS.

4. INSERT A GROUT PIPE TO THE BOTTOM OF THE ANCHOR HOLE, PUMP FULL OF CEMENT GROUT AND
DISPLACE ANY STANDING WATER.

5. REMOVE GROUT PIPE AND INSTALL THE PRE-ASSEMBLED ANCHOR INTO GROUTED HOLE.

6. AFTER GROUT REACHES SPECIFIED STRENGTH, TEST ANCHORS USING A CALIBRATED CENTER HOLE JACK.

7. AFTER SUCCESSFUL TESTING, LOCK OFF ANCHOR AT SPECIFIED LOAD, USING EXTERNAL WRENCH AND
RELEASE PRESSURE FROM JACK.

8. INSTALL FOOTING REINFORCEMENT.

9. INSTALL TEMPLATE FOR ROCK ANCHORS AND SECURE IN PLACE TO AVOID SHIFTING OF ANCHORS DURING
CONCRETING.

10.   POUR CONCRETE FOOTINGS.

11.   MEASURE AS BUILT LOCATION OF ROCK ANCHORS. DRILL BASE PLATE TO SUIT AS BUILT LOCATION OF
ROCK ANCHORS.

12.   ERECT STEEL COLUMNS AND INSTALL ROCK ANCHOR PLATE WASHERS AND HEX NUTS.

13. INSTALL FOOTING CAP REINFORCEMENT AND CONCRETE FOOTING CAP.

GENERAL NOTES

1. ROCK ANCHORS SHALL BE IN CONFORMANCE WITH PTI (POST TENSIONING INSTITUTE) LATEST
RECOMMENDATIONS ON ROCK & SOIL ANCHORS.

2. ALL ANCHORS SHALL BE 3" DIAMETER SAS STRESSTEEL THREADED BARS OR EQUIVALENT, GRADE 150 KSI,
MEETING OR EXCEEDING PROPERTIES OF ASTM A-722..

3. PROVIDE DOUBLE CORROSION PROTECTION SYSTEM ON ALL ROCK ANCHORS.

4. ANCHOR NUTS & COUPLERS SHALL BE CAPABLE OF DEVELOPING 100% OF THE ULTIMATE STRENGTH OF
THREADBAR.

5. CARE MUST BE TAKEN NOT TO DAMAGE THE THREADED BARS DURING FABRICATION OR INSTALLATION.

6. DO NOT WELD IN THE VICINITY OF THE HIGH STRENGTH BARS.

7. DO NOT USE ANCHORS AS A GROUND FOR WELDING.

8. THE FIRST THREE ANCHORS INSTALLED AND A MINIMUM OF 10% OF THE REMAINING ANCHORS SHALL BE
PERFORMANCE TESTED, ALL OTHER ANCHORS SHALL BE PROOF TESTED AS NOTED BELOW.

9,. PERFORMANCE TEST SHALL BE CONDUCTED BY LOADING AND UNLOADING THE ANCHOR AS NOTED BELOW:

.25P                                                                       P VARIES, REFER TO ROCK ANCHOR SCHEDULE

.25P, .50P

.25P, .50P, .75P

.25P, .50P, .75P, 1.00P

.25P, .50P, .75P, 1.00P, 1.20P

.25P, .50P, .75P, 1.00P, 1.20P, 1.33P

HOLD 1.33P FOR CREEP TEST. RECORD MOVEMENTS AT 0,1,2,3,4,5,6 AND 10 MINUTES. THE ANCHOR IS
ACCEPTABLE IF ANCHOR MOVEMENT BETWEEN THE 1 MIN AND 10 MIN DOES NOT EXCEED 0.040".

        RELEASE TO TRANSFER LOAD AND LOCK OFF ANCHOR NUT.

10. PROOF TESTS SHALL BE CONDUCTED BY INCREMENTALLY LOADING THE ANCHOR AS NOTED BELOW:

.25P, .50P, .75P, 1.00P, 1.20P, 1.33P

HOLD 1.33P FOR CREEP TEST AS ABOVE.

ROCK ANCHOR
TYPE REMARKS

RA'1'

RA'2'

ANCHOR

No SIZE

FREE
LENGTH

(ft)

BOND
LENGTH

(ft)

EMBEDMENT
LENGTH

(ft)

WORKING
LOAD
(KIPS)

RA'3'

4

4

2

3"Ø

3"Ø

3"Ø

15'

10'

10'

45'

25'

35'

60'

35'

45'

2700

1500

1000

ROCK ANCHOR SCHEDULE

NOTES:

1. ROCK ANCHORS ARE TO BE SAS STRESSTEEL GRADE 150 ANCHORS OR EQUIVALENT.

2. ROCK ANCHORS TO HAVE DOUBLE CORROSION PROTECTION SYSTEM TYPICAL.

3.     MIN SPACING OF ROCK ANCHORS IS 3'-0" c/c, INCLUDING ALLOWABLE CONSTRUCTION TOLERANCES OF 3" PER
ANCHOR. ANCHORS ARE TO BE LAID OUT AND DRILLED AT 3'-6" c/c. AFTER ANCHORS ARE DRILLED, FIELD
MEASURE LOCATION OF ROCK ANCHORS AND DRILL BASE PLATES TO SUIT AS BUILT ROCK ANCHOR LOCATIONS.

HEX NUT

EXTEND BAR MIN ONE BAR
DIAMETER BEYOND NUT

ANCHOR PLATE
11"x11"x3"

3" SAS STRESSTEEL
GRADE 150 ANCHOR
OR EQUIVALENT

1/2" COMPRESSIBLE FILLER

ANCHOR PLATE 16"x16"x3"

BASE PLATE 24"x24"x3"

ANCHOR NUT

2"GROUT MIN
10,000 PSI

SMOOTH TUBING
OVER SHEATHING 4 1/2"Ø

8"Ø HOLE

3" SAS STRESSTEEL
GRADE 150 ANCHOR
OR EQUIVALENT

FR
EE

 L
EN

GT
H

RE
FE

R 
TO

 R
O

CK
 A

N
CH

O
R 

SC
HE

DU
LE

BO
N

D 
LE

N
GT

H 
IN

TO
 S

O
LI

D 
RO

CK
RE

FE
R 

TO
 R

O
CK

 A
N

CH
O

R 
SC

HE
DU

LE

CORRUGATED
PVC SHEATHING - 4"Ø

EM
BE

DM
EN

T 
LE

N
GT

H
RE

FE
R 

TO
 R

O
CK

 A
N

CH
O

R 
SC

HE
DU

LE

GROUT
5,000 PSI MIN

E
S-301

TYPICAL ROCK ANCHOR DETAIL 

3/4"-1'-0"

G
S-301

6"

U/S OF FOOTING

CL COLUMN

EL 279.00
(TYP)

EL 285.00

2'
-0

" (
TY

P)
4'

-0
" O

R 
6'

-0
"

(R
EF

ER
 T

O
 S

-1
02

E)

3'-6" TYP

FO
O

TI
N

G
FO

O
TI

N
G 

CA
P

NOTE:
FOOTING REINFORCEMENT
NOT SHOWN FOR CLARITY

4" GROUT
TYPICAL

CAISSON
MARK

SERVICE LOAD
CAPACITY DOWN

(+ve) (kips)

SERVICE LOAD
CAPACITY UP

(-ve) (kips)

ROCK SOCKET
DIAMETER

ROCK SOCKET
LENGTH

LONGITUDINAL REINF BARS

CAISSON SCHEDULE

NOTES:

1. CAISSONS HAVE BEEN DESIGNED FOR AN ALLOWABLE BOND STRESS
OF 300 PSI FOR SOUND ROCK WHICH HAS BEEN CLEANED.

TOP OF
CAISSON

ELEVATION

CA'1' 3'-0" 12'-0" #5303'-4"

SERVICE MOMENT
 (kips.FT)

SHAFT
DIAMETER

CAISSON
LENGTH

35'-4"

CIRCULAR TIES

SIZENo SIZE SPACING (IN)

12

CA'2' 3'-0" #5303'-4" 12

3'-6"

3'-6"

#14

#14

11 (FULL HEIGHT)
11 (ADDED IN ROCK SOCKET)

22 (FULL HEIGHT)

REMARKS

'INNER' CAISSON

'OUTER' CAISSON

CONCRETE GRADE
(PSI)

9500

9500

3925

1650

-

-255

1900

1900 12'-0" 35'-4"

FRICTIONLESS
LENGTH

23'-4"

23'-4"

303'-4"3'-6" -- 'OUTER' CAISSON15'-0" 38'-4"23'-4"CA'3' 3'-0"1650 -730 1900 #5 12 9500

8"Ø HOLE

3" SAS STRESSTEEL
GRADE 150 ANCHOR
OR EQUIVALENT

CORRUGATED
PVC SHEATHING 4"Ø

GROUT
5,000 PSI MIN

SPACERS 10'-0" ON CENTER
TYPICAL UP HEIGHT OF ANCHOR

G
S-301

SECTION

1 1/2"-1'-0"

4'-0"Ø OUTER LINER

3'-6"Ø INNER LINER
MAXIMUM
THICKNESS 3/8"

ROCK

AIR SPACE

135° HOOK
TYPICAL

C
S-301

TYPICAL REINFORCED CAISSON 'CA2'

1 1/2"-1'-0"

4'-0"Ø OUTER LINER

3'-6"Ø INNER LINER
MAXIMUM
THICKNESS 3/8"

ROCK

AIR SPACE

135° HOOK
TYPICAL

B
S-301

TYPICAL REINFORCED CAISSON 'CA1'

1 1/2"-1'-0"

12" LAP MIN

ROCK

135° HOOK
TYPICAL

 D
S-301

1 1/2"-1'-0"

11#14 22#14

12" LAP MIN

12" LAP MIN

6"
 CO

VE
R

6"
 CO

VE
R

3"
 C

OV
ER

POUR CAISSON TO
TOP OF LINER

RING PLATE WELDED
TO INNER LINER
(1/4" MAX THICKNESS)

4"

1" GA
P

2" VOID FORM/
COMPRESSIBLE
FILLER

U/S OF CAPPING
BEAM
(EL 303'-0")

3"

OUTER LINER

INNER LINER

11 4"

F
S-301

SECTION

1 1/2"-1'-0"

4'-0"Ø OUTER LINER

3'-6"Ø INNER LINER
MAXIMUM
THICKNESS 3/8"

ROCK

AIR SPACE

135° HOOK
TYPICAL

E
S-301

TYPICAL DETAIL AT INTERNAL STABILITY CASING

1 1/2"-1'-0"

12" LAP MIN

11#14

SECTION OF INTERNAL
STABILITY CASING

TYP.
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PERMANENT CAISSON
LINER TO REMAIN IN PLACE

FOUNDING ELEVATION OF
CAISSONS TO BE CONFIRMED
BY GEOTECHNICAL ENGINEER
PRIOR TO CASTING CAISSON

A
S-302

TYPICAL CAISSON SHAFT DETAIL

1/2"=1'-0"

7'-6" c/c
CAISSON

8'
-0

"

12'-6"

EL. 311'-0"

±1
'-0

"

FR
IC

TI
O

N
LE

SS
 C

AI
SS

O
N

 L
EN

GT
H

RO
CK

 S
O

CK
ET

 L
EN

GT
H

CA
IS

SO
N

 L
EN

GT
H

TRACK LEVEL

CAPPING BEAM

GRAVITY WALL

±1
'-0

"

4" TY
P

TE
N

SI
O

N
DE

VE
LO

PM
EN

T 
LE

N
G

TH

B
S-301

EX
TE

N
D 

BU
N

DL
ED

 B
AR

S
A 

M
IN

IM
U

M
 C

LA
SS

 'B
'

TE
N

SI
O

N
 L

AP
 L

EN
GT

H

INNER CAISSON
TYPE CA'1'

3" CLEAR COVER
TO TIES

S/2 MAX WHERE S
IS VERTICAL SPACING
OF TIES. TYP

OUTER CAISSON TYPE CA'2' OR CA'3'
REFER TO PLAN FOR SPECIFIC TYPE AND LOCATIONS.

PROVIDE SECTION OF INTERNAL
STABILITY CASING AS REQUIRED TO
MAINTAIN INTEGRITY OF CAISSON
REINFORCEMENT CAGE DURING
INSTALLATION. CONTRACTOR TO
DETERMINE THICKNESS OF CASING
AS WELL AS NUMBER, LENGTH,
POSITION AND WELDING
REQUIREMENTS FOR
REINFORCEMENT.

6"CLEAR COVER
 TO TIES

C
S-301

D
S-301

D
S-301

EXISTING GRAVITY WALL

PROVIDE BAR SPACERS TO ENSURE
COVER IN MAINTAINED. TYPICAL
ALONG ENTIRE LENGTH OF CAISSON

ELEVATION FOR TOP OF ROCK SOCKET EL.
280'-0". TO BE CONFIRMED BY
GEOTECHNICAL ENGINEER IN THE FIELD.
ACTUAL TOP OF SOCKET TO BE NO HIGHER
THAN ELEVATION 280'-0". IF TOP OF ROCK
SOCKET HAS TO BE LOWERED DUE TO
EXISTING CONDITIONS,INCREASE
FRICTIONLESS LENGTH AND CAISSON
LENGTH ACCORDINGLY.

F
S-301

S/
2 

M
AX

S/
2 

M
AX

EL 303'-4"
EL 303'-0"

EL 280'-0"

EL 285'-0"

LENGTH OF ROCK SOCKETS FOR CAISSON
TYPES CA'2' & CA'3' IS BASED ON AN ASSUMED
TOP OF ROCK ELEVATON OF EL 285'-0".
FUTURE CONSTRUTIONS SHALL ENSURE ROCK IS
NOT REMOVED BELOW THIS ELEVATION.
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T/SLAB
EL. 284.75'

2'-0" 1'-0" 2'-0"1'-0"

3'
-6

" (
TY

P)

3" MUD SLAB
(TYP)

81
S-402

EL. 312.08'
U/S BOX GIRDER AT SUPPORT

T/SLAB
EL. 284.75'

EL. 311.00'

2'-0"

3'
-6

" (
TY

P)

8 8.4

2
S-400

1/2"=1'-0"

1
S-402

2'-0"

T/SLAB
EL. 295.75'

8" SLAB ON GRADE
REINF. WITH #5 @ 12 T&BEW

2'-0" WALL BEYOND

CLASS 'B' TENSION
LAP SPLICE

#6 @6 T&B
PROVIDE CLASS 'B'
TENSION LAP SPLICES (TYP)

#6 @6B

6"

#4 @6 IN TRANSVERSE
DIRECTION AND @12 IN
LONGITUDINAL DIRECTION
(TYPICAL)

#6
 @

6 
 H

EF
#6

 @
6 

VE
F

EL. 323.58'

EL. 312.08'
U/S BOX GIRDER AT SUPPORT

EL. 311.00'

#6
 @

6 
 H

EF
#6

 @
6 

VE
F

REFER TO 1/S-402 FOR
WALL REINFORCEMENT

3" MAX
(TYP)

T/SLAB
EL. 295.75'

2'-0"

1'-0"

#5
 @

 1
2 

H&
V 

EF

T/ SLAB B LEVEL
EL. 325.00'

T/ LANDING
EL. 347.00'

W16 BEYOND

W16 BEYOND W16 BEYOND

T/ SLAB B LEVEL
EL. 325.00'

T/ LANDING
EL. 347.00'

1
S-400

1/2"=1'-0"

2'-0" WALL BEYOND2'-0" WALL
BEYOND

1'-4" WALL BEYOND 2'-0" WALL BEYOND

4' DEEP CONT STRIP FOOTING

BEAM BEYOND

BEAM BEYOND BEAM BEYOND

3" MUD SLAB
(TYP)

SEE SECTION 2/S-406
FOR REMAINDER

HSS4
x4

x3 8" 
BRACE

BEYOND, T
f=Cf=20

HSS4x4
x3 8" 

BRACE

BEYOND, T
f=Cf=10

HS
S4

x4
x3

8"
 B

RA
CE

BE
YO

ND
, T

f=
Cf

=1
0
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2'-41
2"

1'
-0

"

1
S-400A

1/2"=1'-0"

D

1
2

TRACK LEAD 4

11
'-6

"9" POUR BACK

T/SLAB PLENUM
EL. +311.00'

T/CRASH WALL
EL. ±297'-6"

ASSUMED TOP OF ROCK
EL. ±281.5'

4'-5"

C TRACKL

6'-6"
CLEARANCE ZONE4'-0"

4'
-0

"

C4 COLUMN

3'-6" THICK CRASH WALL
REINF PER DETAILS ON S-440

LINE OF CLEARANCE ZONE.

2'
-0

"

4' DEEP CONT STRIP FOOTING
REINF WITH 180 PCY (fc'=8000 psi)
INSTALL SEQUENTIALLY TO ENSURE
STABILITY OF EXIST GRAVITY WALL

W14 VERTICAL BRACING
SEE S-500

4' DEEP CONT STRIP FOOTING
REINF WITH 180 PCY
(fc'=8000 psi)

PG57
(REFER TO SCHEDULE ON
S-422A FOR SIZE, REFER
TO PLAN FOR LOCATION)

CUT DOWN EXIST GRAVITY
WALL LOCALLY AS REQUIRED
TO INSTALL BEAM TO
SUPPORT LAUNCHER.

1
2

ALL SERVICE WALKWAY STEEL
TO BE GALVANIZED (TYP)

HSS2x2x3
16

2-L2x2x5
16

2-L2x2x5
16

±4
'-0

"

4'-0" 3
8" KICK PLATE

PLATE STIFFENER
AS REQUIRED

C8

STEEL GRATING

L4x4x3
8" ANGLE CURB

2-C8x18.75 CANT @5'-0" c/c MAX.
REFER TO ARCH DRAWINGS FOR
EXACT EXTENT & CONFIGURATION
OF SERVICE PLATFORM.

7'-6"

4'
-0

"

TOP OF RAIL ELEV VARIES
(EL. 284.36' TO 285.21')ASSUMED ELEV FOR BOTTOM

OF RETAINING WALL
EL. 284.62' (RR)

EXIST WOOD CABLE TROUGH
TO REMAIN. TEMPORARY SUPPORT
AS REQUIRED.

EXIST 8"Ø DRAINAGE PIPE TO BE
RELOCATED TEMPORARILY AND
REINSTALLED ADJACENT TO THE
NEW CRASH WALL.

C  PS-7 TRUSSL

3'-0"x4'-5" PEDESTAL (TYP)

C  PS-7 TRUSSL

3
S-400A

1/2"=1'-0"

3'-0"x4'-5" PEDESTAL
(TYP)

2
S-400A

PLAN DETAIL

1/2"=1'-0"

3A
S-400A

3/4"=1'-0"

20- #6V WITH #4 TIES @8"
EXTEND VERTICALS TO
BOTTOM OF FOOTING AND
PROVIDE STANDARD 90° HOOK.

COLUMN, BASE PLATE
AND ANCHOR RODS
BY OTHERS

12'-3"

1'-115
8" 1'-115

8"

TOP OF
NORTH/SOUTH BEAMS
EL. 310.75'

PG60 LAUNCHER BEAM
(REFER TO SCHEDULE ON S-422A FOR SIZE
AND SECTION 1/S-422A FOR CONFIGURATION)

PG60 CAPPING BEAM
(REFER TO SCHEDULE ON S-422A
FOR SIZE AND SECTION 1/S-422A
FOR CONFIGURATION)

3" CONC TOPPING OVER
10" PRECAST SLAB

4
S-400A5

S-400A

EL. 310.75'
EL. 311.00'

4
S-400A

3/4"=1'-0"

C BEAML

2"

8"
20

"

8"

4A
S-400A

WWF, SEE PLAN.

10" PRECAST SLABS
REINF WITH
#6@6 B (EAST-WEST DIRECTION)
#5@12 T (EAST-WEST DIRECTION)
#4@12 T&B (NORTH-SOUTH DIRECTION)
fc'=6000 psi @28 DAYS

4A
S-400A

3/4"=1'-0"

MAX WIDTH TO BE DETERMINED
BY CONTRACTOR

LIFTING HOOK
OR EMBED

NOTE:
CONTRACTOR TO DESIGN & PROVIDE LIFTING HOOKS
TO FACILITATE INSTALLATION OF PRECAST SLABS

4"

1"

SEAL JOINT PRIOR
TO POURING
BONDED
TOPPING

EL. 310.75'
EL. 311.00'

5
S-400A

3/4"=1'-0"

4"

3
8" CONT BENT PLATE

3
8" STIFFENERS @18" c/c MAX

10" PRECAST SLAB

1" DOUBLER PLATES
EACH SIDE.

ADD 3" LEVELER PLATE
AT LAUNCHER BEAM
CONNECTION ONLY

BEARINGS TO BE FIXED IN
NORTH-SOUTH DIRECTION
DURING CONSTRUCTION
AND RELEASED AFTER THE
PLAFORM IS ERECTED.
BEARINGS TO BE FREE IN
EAST-WEST DIRECTION

EL. 279.00'

Cf = 1070 k
Cf, MIN = 135 k
Mfx = 1840 k-FT
Mfy = 145 k-FT
Vfx = 135 k
Vfy = 135 k

Cf = 6745 k
Cf, MIN = 1850 k
Mfx = 675 k-FT
Vfx = 205 k
Vfy = 205 k

Vf = 4865 k
(TYP @ NORTH
END)

6
S-422A

T/SLAB PLENUM
EL. +311.00'

6
S-400A

3/4"=1'-0"

3" CONC TOPPING
OVER 10" P/C SLAB

PG57

e DESIGN BOLTED
CONNECTION FOR
ECCENTRICITY "e"

PG60 CAPPING BEAM

TYP.

BEARING STIFF.
EACH SIDE

BEARING STIFF.

TYP. 3 SIDES

C4

PJP

FINISH TO BEAR
T&B

6A
S-400A

6A
S-400A

3/4"=1'-0"

PG60 CAPPING BEAM

BEARING STIFF.

MIN 3" CAP PL

FINISH TO BEAR

C4
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EL. 312.08'
U/S BOX GIRDER AT SUPPORT

T/SLAB
EL. 284.75'

EL. 311.00'

EL. 323.58'

3'
-6

" (
TY

P)

1
S-402 8

1
S-401

1/2"=1'-0"

2'-0" 1'-0" 2'-0"

T/SLAB
EL. 295.75'

2'-0"

2'-0" WALL BEYOND

1'
-0

"
1'

-0
"

2'-0" WALL BEYOND

EL. 312.08'
U/S BOX GIRDER AT SUPPORT

T/SLAB
EL. 284.75'

T/SLAB
EL. 295.75'

REFER TO 1/S-402 AND
2/S-400 FOR WALL AND
SLAB REINFORCEMENT

2'-0" WALL BEYOND

2'-0"

3" MUD SLAB
(TYP)

T/ SLAB B LEVEL
EL. 325.00'

T/ SLAB B LEVEL
EL. 325.00'

T/ LANDING
EL. 347.00'

T/ LANDING
EL. 347.00'

BEAM BEYOND

BEAM BEYOND BEAM BEYOND

HSS4x4
x3 8" 

BRACE

BEYOND, T
f=Cf=10

HS
S4

x4
x3

8"
 B

RA
CE

BE
YO

ND
, T

f=
Cf

=1
0
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T/SLAB
EL. 284.75'

C C.4 C.8 D1
S-400

3'
-6

" (
TY

P)

EXHAUST
PLENUM

EXIST CONCRETE
RETAINING WALL

T/SLAB
EL. 295.75'

2'-0"

2'-0" WALL BEYOND

1
S-401

2
S-400

1'-0" WALLS
REFER TO 2/S-400 FOR REINF.

1'-0" WALL
REINF WITH #5 @12 H&V EF

PROVIDE CLASS 'B' TENSION LAP SPLICES
THROUGHOUT

#6 @6 HEF TO EL. 311'-0"
PROVIDE CLASS 'B' TENSION LAP SPLICES

AT CORNERS & THROUGHOUT.
#6 @12 VEF TO EL. 311'-0"

PROVIDE CLASS 'B' TENSION LAP SPLICES

#6 @12 HEF
PROVIDE CLASS 'B' TENSION LAP SPLICES (TYP).

#6 @12 VEF
PROVIDE CLASS 'B' TENSION LAP SPLICES (TYP).

REINFORCEMENT NOTED IS
TYPICAL FOR 24" WALLS
AT STAIR No.3 & 4 UNO.

EL. 311.00'EL. 311.00'

EL. 312.08'
U/S BOX GIRDER AT SUPPORT

T/SLAB
EL. 284.75'

T/SLAB
EL. 295.75'

OP
EN

11
'-6

"

9" POUR BACK

T/CRASH WALL
EL. ±298.00'

7'-6"

T/ SLAB B LEVEL
EL. 325.00'

T/ SLAB B LEVEL -  EL. 325.00'

T/ LANDING
EL. 347.00'

T/ LANDING
EL. 347.00'

2'-0" WALL BEYOND

EXTENT OF NEW EXIT
CORRIDOR WALL

OP
EN

OP
EN

OP
EN

OP
EN

OP
EN

W16 BEYOND

W16 BEYONDW16 BEYOND

1
S-402

1/2"=1'-0"
3" MUD SLAB
(TYP)

2"
COMPRESSIBLE

MATERIAL

SEE SECTION 3/S-406
FOR REMAINDER

ADD #4@6 STIRRUPS IN BEAMS
UNDER MID LANDINGS TYP

REFER TO 2/S-400
FOR SLAB REINF.

HSS
4x

4x
3 8"

 BRACE

BEY
OND, T

f=C
f=1

0 (
TY

P)
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PRECAST
WALL

PRECAST
WALL

2

C.4

1
S-421

1/2"=1'-0"

5'-0"

9" 2'-6" 2'-6" 9"

8'
-6

"
1'

-0
"

7'
-3

"

1'-0" C.I.P. WALL

PRECAST
WALL

1'-0"

1/2"

1'
-6

" C
.I.

P.
 W

AL
L

END OF POUR BACK
2"

CO
M

PR
ES

SI
BL

E
M

AT
ER

IA
L

EDGE OF CORBEL
BELOW

2'-6"

4'-0"

2"
COMPRESSIBLE

MATERIAL

2"
COMPRESSIBLE

MATERIAL

2"
COMPRESSIBLE

MATERIAL

1'-0"1'-9" 4'-6" TO POUR BACK1'-0"6"

1'-0"6"

6'-6" TO POUR BACK

8'-6" TO POUR BACK

L8x8

L8x8

1'
-0

"

7'-3" TO POUR BACK 7'-3" TO POUR BACK 7'-3" TO POUR BACK

4"
COMPRESSIBLE

MATERIAL

8" SLAB ON GRADE BETWEEN
PRECAST PLENUM STRUCTURE
AND CAP BEAM

ADD 4- #10 CONT. PROVIDE
STANDARD 90° HOOK EA. END

1 
1/

2"

3"
STEEL SHIMS
4"x4" @5'-0"
FROM EACH END

16"x16"x 3 4" PLATE
WITH 4-3

4"Ø  x6"LG
STUDS

3/8" 6"

L8x8x1" x12"LG

7- #3 @3" c/c

6"

18"

1/2"
3- #4 T&B CONT

2x
3"

4
S-421

TYPICAL PRECAST PLENUM WALL TO CAP BEAM CONNECTION
THREE CONNECTIONS PER 20'-0" PRECAST PLENUM:  ONE @MID-LENGTH & TWO @3'-0" FROM ENDS

1"=1'-0"

2'-0"

4x
6"

 =
 2

'-0
"

2'-0"

FULL
STRENGHT
WELD

2'-0"

2'-0"

GROUT 12" GAP PRIOR
TO CASTING 8" SLAB ON GRADE

16- #8

6- #5

4- #5

CORBEL WIDTH LESS 11
2"

COVER EACH SIDE

#8

#5

#8

3- #5

CORBEL WIDTH LESS
11

2" COVER EACH SIDE

#5
16- #5

L8x8

4"
COMPRESSIBLE

MATERIAL

4"
COMPRESSIBLE

MATERIAL

12-#9V
#4 TIES @ 16"O/C MAX

1'
-0

"

1'-2"

16

2"
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11.4 12 12.4

J

J.3

J.5

J.9

K

TEMP

COLU
MN

TEMP

COLU
MN

LC
LAUNCHER BEAM

LC
CAPPING BEAM

7'-6"

12'-0"

PG
60

x1
36

1

PG
60

x1
36

1

PG
60

x1
71

5

PG
60

x1
71

5

CA
N

T

PG
96

x1
85

1

PG
60

x1
36

1

MC MC MC MC MC MC MC MC MC MC

SEE S-104F FOR
CATWALK FRAMING

1110.4109.49

2-
M

C1
2x

50
(S

EE
 S

-4
25

)

BLOCK 729
LOT 50

12.4 13 13.4 14 15 16

J

J.3

J.5

J.9

K

6'
-6

"

19
'-6

"

12'-0"

PG
60

x1
71

5

PG
60

x1
36

1

PG
60

x1
36

1

CA
N

T

CA
N

T

CA
N

T

EX
P 

JO
IN

T 
IN

 C
AP

PI
N

G 
BE

AM

CA
N

T

PG
60

x1
36

1

MC MC MC MC MC MC MC MC MC MC MC MC MC MC MC MC MC MC

MC MC

SEE S-104F FOR
CATWALK FRAMING

BLOCK 729
LOT 50
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S-422

PARTIAL STEEL CAPPING BEAM PLAN
AT "E-YARD"

1/4"=1'-0"

D.O.B. SUBMISSION
STEEL CAPPING BEAM PLAN
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S-422.00
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1
S-422A

TYPICAL STEEL CAPPING BEAM DETAIL
AT E-YARD

3/4"=1'-0"

5'
-0

"

9" * 9" *

2'-3" 2'-3" 3'-7"3'-7"

REMOVING OF PG60 LAUNCHER
BEAM AFTER ERECTION OF
PRECAST AND DISMANTLING OF
LAUNCHER IS COMPLETED
TO BE COORDINATED WITH EOR
REFER TO DWG S-422

EL. 311'-0"

12'-4"

U/S EL. 306'-0"

5'
-0

"

1'-115
8" ** 1'-115

8" **

1'-6"
RAIL &

RAIL SOLE PLATE
BY OTHERS

3'-111
4"

2'-63
8"

2'-0"

4'-6"

1'-93
8"9"

EL. 312'-1"
U/S OF GIRDER

b

tf
, T

O
P

tf
, B

O
T.

d

tw

CL PG60 x 1650 60

DESIGNATION d
(in)

2 ½

tw
(in)

42

b
(in)

tf, TOP
(in)

tf, BOT.
(in)

16

s
(in)

PG60 x 1854 60 54 18

PG60 x 1654 60 2 86 1 ½ 47 ¼1 ½

PG60 x 1715 60 6 24 N/A

PG60 x 1361 60 4 24 4 N/A4

PG96 x 1851 96 4 24 4 N/A4

tf
, B

O
T.

tf
, T

O
P

d

s
b

EQ EQ

tw tw

CL

PJP-TYP U/N

NOTES:

1. PLATES FOR PG's TO BE A572 STEEL GR.50
2. ALTERNATIVELY, PLATES FOR PG's CAN BE A588 STEEL GR.50 TO ELIMINATE THE CORROSION

PROTECTION OF THE BEAMS.
3. SHOULD A588 STEEL IS USED THIS WILL REQUIRE CORROSION MATCHING ELECTRODES FOR ALL

WELDS OF THE PLATE GIRDERS.
4. Vy,f & Vx,F ARE FACTORED END REACTIONS - TYP. U/N ON PLAN.
5. Mx,f IS FACTORED END MOMENT - TYP. U/N ON PLAN.
6. Pf IS A FACTORED AXIAL LOAD - TYP. U/N ON PLAN.
7. PJP WELD SIZE (w) TO BE DETERMINED BY STRUCTURAL STEEL CONTRACTOR.

WELDED PLATE GIRDERS SCHEDULE

P/C GIRDER

6'-6"

8"

4
S-422A

2 ½

2 ½ 2 ½

Y

X

Y

XX

Y

Vy, f
(k)

Vx, f
(k)

Mx, f
(k-FT)

Pf
(k)

BPL-1 5'-0"

BPL AP as

BASE PLATE SCHEDULE

L BPL bs tPL STEEL
GRADE

ANCHOR RODS
 OR ROCK ANCHORS

NOTES

3'-6" 5'-0" 3'-6" 6" 42

5'-0" 3'-6" 5'-0" 3'-6" 4" 50

SEE NOTES BELOW FOR 'RA'
SPACING

NOTES:
1. FOR FOOTING PLAN DETAILS SEE DWG S-102E.
2. FOR ROCK ANCHOR SCHEDULE AND DETAILS SEE DWG  S-301.
3. ALLOW BASE PLATES DIMENSIONS TO INCORPORATE + / - 3" TOLERANCE FOR

ROCK ANCHOR LOCATIONS.
4. DRILL HOLES IN BASE PLATE BASED ON SITE MEASUREMENT OF ROCK ANCHOR

LOCATIONS.
5. MINIMUM SPACING as & bs, FOR ROCK ANCHORS TO BE 3'-0".
6. MAXIMUM SPACING as & bs, FOR ROCK ANCHORS TO BE 4'-0"
7. PROVIDE GROUT HOLES AS REQUIRED.

4 4

BPL-2

WASHER
PLATE

YES

YES

HOLES
Ø
in

3 1/2

3 1/2

CJP- TYP FOR LAUNCHER BEAM
TOP FLANGECJP

PJP-TYP

* - DIMENSIONS TO BE COORDINATED
     WITH THE BEARINGS SIZES
** - DIMENSIONS TO BE COORDINATED
       WITH THE GANTRY SYSTEM

NOTES

CAPPING BEAM

2 ½ 2 ½ CAPPING BEAM

LAUNCHER BEAM

PORTAL FRAME BEAM

PORTAL FRAME BEAM

PG57 x 837 57 2 24 3 N/A3

'DIAMOND' PLATE CLOSURE
BETWEEN CAPPING BEAM &
LAUNCHER BEAM AT E-YARD

CL

3"3"60
"

24"

4"
4"

52
" PJP-TYP

(w)
(w) (w)

(w)
(w)
(w)

PG60 x 1715

4'-2" 3'-0" 4'-2" 3'-0" 6" 42BPL-3 - - ANCHOR ROD AR-1

SEE NOTES BELOW FOR 'RA'
SPACING

SEE NOTES BELOW FOR 'RA'
SPACING
SEE NOTES BELOW FOR 'RA'
SPACING

5'-0" 3'-6" 5'-0" 3'-6" 8" 36BPL-4 YES 3 1/2

4'-2" 3'-0" 4'-2" 3'-0" 4" 50BPL-6

YES 3 1/25'-0" 3'-0" 5'-0" 3'-0" 6" 42BPL-5

- - ANCHOR ROD AR-1

5'
-0

"

8"*(9"*) 8"*(9"*)

 1'-9" (2'-3")  1'-9" (2'-3")

2'-2"

11
1 2"

STEEL CAPPING BEAM
REFER TO SCHEDULE

P/C GIRDER

Y

Y

X X

1'
-8

"

W14x730

3" PL.

5
S-422A

C3 COLUMNS
TEMP COLUMN

1-1/2"=1'-0"

Y

Y

X X

1'
-8

"

W14x730

3" PL. TYP.

6
S-422A

C4 COLUMNS

1-1/2"=1'-0"

PJP TYP.

3" PL. TYP.

EL. 311'-0"

EL. 312'-1"
U/S OF GIRDER
SUPPORT

2'-9"

NOTES:

1. ALL REINFORCING PLATES TO BE A572 STEEL GR.50
2. COLUMN FACTORED ENVELOPE FORCES FOR CONNECTION DESIGN ARE INDICATED
        ON THE STEEL FRAME ELEVATIONS.
3.     FORCES FROM DIFFERENT LOAD COMBINATIONS ARE AVAILABLE IF REQ'D.
4.     BUP COLUMN WELDS TO BE CHECKED IN BEAM/COLUMN CONNECTION ZONES
        FOR TRANSFERRING THE SPECIFIED AXIAL LOADS & BENDING MOMENTS.

COLUMN SECTIONCOL.
NO.

W14 x 730 + 2 PL. 3x20C3

W14 x 730 + 2 PL. 3x20 + 2 PL. 3x12 12C4&C4A

COLUMN SCHEDULE

PJP-TYP PJP-TYP

3-2'-2"x2" BEARING STIFFENERS UNDER
EACH PC GIRDER BEARING.
STIFFENERS TO BE SPACED @1'-0" c/c
MAX

FINISH TO BEAR TYP

TYP.
5/8

TOP OF FOOTING

PR
O

JE
CT

IO
N

8
S-422A

2 1/2"Ø ANCHOR
 ROD DETAIL - AR1

1-1/2"=1'-0"

5/16

10"x1 1/2"x10"
ANCHOR PLATE

M
IN

 3
'-6

"

2 1/2"Ø ROD
A572 STEEL GR.42

(3/4)

(3/4)

(3/4)

4
S-422A

1-1/2"=1'-0"

Y

Y

X X

1'
-8

"

W14x730

3" PL. TYP.

7
S-422A

C4A COLUMNS

1-1/2"=1'-0"

PJP TYP.

3" PL. TYP.

PJP-TYP

(1-3/4)

(1-3/4)2-3/4"Ø x 4" LONG HEADED
SHEAR CONNECTORS @ 1'-0"
c/c VERTICALLY. COORDINATE
POSITION & EXTENT WITH
CONCRETE CRASH WALLS

3"
3"

2-3/4"Ø x 4" LONG HEADED
SHEAR CONNECTORS @ 1'-0"
c/c VERTICALLY. COORDINATE
POSITION & EXTENT WITH
CONCRETE CRASH WALLS

3"
3"

Y

Y

X X

2
S-422A

BASE PLATE BPL-4 DETAIL

1-1/2"=1'-0"

PJP-TYP

APL

BP
L

as

bs

LtP

11"x3"x11" WASHER PL
WHERE APPLICABLE
TYPICAL

3
S-422A

BASE PLATE DETAIL

1-1/2"=1'-0"

1'-3"

C  BASE PL & FOOTINGL

C  COLL

Y

Y

X X

PJP-TYP

APL

BP
L

as

bs

LtP

11"x3"x11" WASHER PL
WHERE APPLICABLE
TYPICAL

C  BASE PL & FOOTINGL
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1'-0"2'-6"

C L

CL

6
S-440

1/2"=1'-0"

COL-PRECAST
LATERAL CONNECTION

GROUT

3 STEEL SHIMS 4"x4"

COL. TO PRECAST PANEL
LATERAL CONNECTION

CIP CONCRETE

PRECAST CONCRETE
STAY IN PLACE FORM

6"6"

CL

4-PIN-IN-HOLE CONNECTION:
1"Ø THREADED ROD WITH
"EC-2CFW" ACROW-RICHMOND
INSERT (OR APPROVED EQUAL)
WITH #6 HAIR PIN

IN THE PRECAST UNIT.
3"Ø x 3" DEEP HOLE IN CIP
CONCRETE TO BE FILLED WITH
5000 PSI GROUT AFTER ERECTION

3 STEEL SHIMS 4"x4"

PRECAST

FOUNDATION

5
S-440

1/2"=1'-0"

4
S-440

1/2"=1'-0"

6
S-440

ROCK

EL. 311'-0"

1

2

2'-0"

REINFORCEMENT:

PIN-IN-HOLE CONNECTION
SIMILAR TO 6/S-440 @ 4'-0" c/c

LIFTING INSERT
#6 x 6" "LT2 TYSCRU"
(ACROW-RICHMOND / NCA OR
APPROVED EQUAL) @ 6'-0" c/c

#5 @ 1'-0" c/c

#4 @ 6" c/c MAX 1

2

1015
16"

6"

TI
E

TI
E

#9 @ 6" C/C MAX
@ EACH END

PRECAST - PRECAST
LATERAL CONNECTION:
2-3/4" "SLF" INSERTS WITH 2 #3 x 2'-0" LG. H.P.
+ 4" x 1/2"x11" PLATE WITH 13/16"Ø HOLE
x 7/8" x 3" LG. SLOT
+ 2- 3/4" Ø STANDARD WASHERS
+ 2 - 3/4" Ø x 1  3/4" LG. BOLTS.

#9 @ 6" c/c EA. FACE MAX

22-#3

#3 @ 1'-6"

2'-0"

#6 @ 9 VERTICALLY

#4 @ 1'-0"

ROCK ANCHOR BELOW
WHERE SHOWN ON S-102E

TIE: 2 - "EC-2FW" ACROW - RICHMOND
INSERTS (OR APPROVED EQUAL)
+ #7 @ 1'-0"c/c FOR THE BOTTOM 11'-0"
#7 @ 2'-0"c/c REM.

FOUNDATION BELOW

#3 @ 1'-6"
VERTICALLY#3 @ 1'-6"

VERTICALLY

#3 @ 1'-0" c/c VEF

2
S-440

3"
3x

4"
1'

-6
"

1'
-6

"
1'

-6
"

CL
AS

S 
"B

" T
EN

SI
O

N
 L

AP
 S

PL
IC

E

STEEL SHIMS 4"x4"

6"

CIP CONCRETE

4'
-0

" S
PL

IC
E 

FO
R 

#9
 B

AR
S

CL
AS

S 
"B

" T
EN

SI
O

N
 L

AP
 S

PL
IC

E

1
S-440

TYPICAL CRASH WALL DETAIL

1"=1'-0"

2
S-440

1"=1'-0"

3
S-440

1"=1'-0"

3
S-440

5
S-440

4
S-440

PRECAST CONCRETE
STAY IN PLACE FORM

211
32"

C OF PIER & FOUNDATIONL

C OF COL.L

NOTE: ROCK ANCHORS ARE NOT SHOWN FOR CLARITYNOTE: ROCK ANCHORS ARE NOT SHOWN FOR CLARITY

6" TYP.

CONCRETE SURFACE TO BE
ROUGHENED TO A MIN.
AMPLITUDE OF 1/4" TYPICAL ON
INSIDE FACE OF PRECAST FORMS

COL-PRECAST LATERAL
CONNECTION

PRECAST CONCRETE
STAY IN PLACE FORM

7
S-440

PRECAST - PRECAST TENSILE CONNECTION @ 4'-0" c/c
2 #8 X 4'-0" LG. WELDED TO 2 PLATES 3" x 3/4" x 6"
WITH 6" LG ROD (DIA AS NEEDED TO BRIDGE THE GAP)
WELDED TO THE 2 PLATES 5/16" x 5" WELD.

#7

NOTES:

1. DETAILS SHOWN ARE INDICATAVE ONLY.  CONTRACTOR TO DESIGN AND DETAIL PRECAST
CONNECTIONS, INSERTS AND THE LIKE TO SUIT THEIR SPECIFIC MEANS AND METHODS.

2. IN ADDITION TO MEETING THE DIMENSIONAL REQUIREMENTS FOR CRASH WALLS AS
SPECIFIED IN AMTRAK'S ENGINEERING PRACTICES, DESIGN AND CONSTRUCTION CRITERIA
FOR OVERHEAD BRIDGES DATED MARCH 26, 2002.  THE WALLS HAVE BEEN DESIGNEED TO
RESIST AN ULTIMATE OUT OF PLANE FORCE OF 10 klf APPLIED 5'-0" ABOVE THE TOP OF RAIL
ELEVATION.

3. LIMIT CONCRETE PLACEMENT RATE (cuyd/hr) SUCH THAT PRECAST STAY IN PLACE FORMS
AND THEIR CONNECTIONS ARE NOT OVERLOADED DURING CONSTRUCTION.

4. REFER TO STEEL CAPPING BEAM SECTIONS AND STEEL BRACING ELEVATIONS FOR TOP OF
CRASH WALL PROFILES.

(REFER TO DRAWING S-102E & S-102F FOR
SPECIFIC SIZE AND CONFIGURATION OF CRASH WALLS)

6"

7
S-440

4"=1'-0"

5"

1
2"

3"

2" 2"

3/4" HEAVY HEX NUT
(TYP)

3/4" STANDARD
WASHER (TYP)

PLATE 1"x 6" WITH
13/16" Ø HOLE. TO BE
PARALLEL TO PRECAST

1/4" 6

5/16" 6"

PLATE 1/2"x 6"

3/4" Ø HIGH-STRENGHT
A325 THREADED BOLT

CORE SLAB SLOTTED
INSERT CS845 OR
APPROVED EQUAL
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BRACES IMMEDIATELY
ADJACENT TO EAST/WEST
CROSS WALLS TO BE
COORDINATED WITH MEP
SERVICES.

2'-6"

4'-3"

3'
-4

"

Tf
=C

f=
15

0

W16

2"

2"

2
S-450

1" = 1'-0"

3
S-450

1" = 1'-0"

W24

W12 COL.

WP

8"

6"

JOINT TO ACCOMMODATE
±1'-2" VERTICAL MOVEMENT

PROVIDE 20x20 POCKET
IN INSULATION AND FILL
WITH CONCRETE, TYP.
AT COLUMN BASES

2-3/4" Ø THREADED ANCHOR
RODS @ 1'-6" o/c

W 10 x 45 ON SIDE CONTINUOUS
OVER 3 SPANS MIN.
CONNECT TO W16 FOR:
Cf = 250 kips
Tf = 50 kips

6"

STEEL SHIMS @ 1'-6" c/c MAX.
SECURE IN PLACE AFTER
ERECTION OF STEEL

NOTE:  CONNECTION TO 18" CONCRETE WALL
   DESIGNED FOR A DIRECT LOAD OF 25 klf & A
   REBOUND LOAD OF 5 klf

WT 5 x 22.5 EMBEDDED IN
SLAB TO SUPPORT METAL
DECK.  TYPICAL ALL ALONG
DYER AVENUE

18"
OVERLAP FOR WT
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3
S-501

1"=1'-0"

3'-0"

10'-0"

#4 @6" TIES (TYP)

#9 @6" HEF

26- #9 VEF
EXTEND REINFORCEMENT
FULL HEIGHT OF WALL

2" COVER
(TYP)

2" COVER
(TYP)

1'
-6

"

1'
-6

" 4
S-501

1"=1'-0"

#9 @6" HEF

#4 @6" TIES (TYP)

9- #9 VEF
EXTEND REINFORCEMENT
FULL HEIGHT OF WALL

9" CONC SLAB ON
3" METAL DECK

FGHJK
35'-2"30'-0"30'-0" 82'-10"

REINFORCE WALL
ABOVE AND BELOW
WITH #9 @6" H&VEF.

OPEN

OPEN

3
S-501

3
S-501

3
S-501

W
12

x1
20

W
12

x9
6

W
12

x1
20

REINFORCE PIER
AS PER 3/S-501

M
J

M
J

M
J

M
J

3
S-501

4
S-501

3
S-501

T/SLAB - LEVEL B
EL. ±325'-0"

EL. 311'-0"

T/ ROOF
EL. +347'-0"

Cf
=2

80 M
J

Cf
=4

50

Cf
=4

50
, T

f=
40

Cf
=5

00
, T

f=
50

FGHJK
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110114732 ES844105303DEPT OF BLDGS Job Number Scan Code



110114732 ES271013037DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:45 PM



110114732 ES972651135DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:45 PM



110114732 ES054138320DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:45 PM



110114732 ES605230857DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:45 PM



110114732 ES764812540DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:45 PM



110114732 ES116925788DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Nov 9, 2012 – 3:45 PM



110114732 ES131119905DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES649457450DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES482151821DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES896356638DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES797060861DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES051556082DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES874488202DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES946688136DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM



110114732 ES892827827DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

AMENDED APPLICATION

Date/Time:

Damian Titus

Mar 27, 2013 – 1:19 PM
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110114732 ES957170249DEPT OF BLDGS Job Number Scan Code
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110114732 ES212487791DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:
AMENDED APPLICATION

08/24/2015

TingHsin Wang



110114732 ES394812795DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES639538699DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES710758875DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES217580595DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES163285854DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES805595479DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES291337148DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES201296563DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES193355031DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES053983823DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES569678763DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES857323431DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES909784363DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES349539398DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES881506970DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES572148235DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES041651219DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES790802597DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES479589852DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES202219401DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017



110114732 ES743991331DEPT OF BLDGS Job Number Scan Code

APPROVED
Under Directive 2 of 1975

Date:

Damian Titus

AMENDED APPLICATION
05/23/2017


