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DESIGN NOTES:
THE CONTRACTOR SHALL PROVIDE A FULL SET OF SEALED CALCULATIONS CONFIRMING THE DESIGN OF THE RIGID INCLUSIONS USING THE LOADING
AND SETTLEMENT CRITERIA PRIOR TO INSTALLATION OF THE TEST PILE OR ANY PRODUCTION PILES.

CONE PENETROMETER TESTING: CONETEC - JULY 27, 2021 REPORT DATE

BEARING LOADING:  WABCO 35D - 29 TONS EMPTY, 69 TONS LOADED - 6000 PSF

SETTLEMENT CRITERIA:  MAXIMUM SLAB SETTLEMENT - 1.5”

TOTAL NUMBER OF FDC: 160

AVERAGE LENGTH OF COLUMN - 53 L.F.

DESIGN PARAMETERS:
DESIGN CALCULATIONS FOR RIGID INCLUSIONS - BERTH 4 SJPC

FINISHED DECK ELEVATION:  +7.0  (NAVD88)

FDC DIAMETER: 16 INCHES

FDC LENGTH: 47 FT.
FDC TOP ELEVATION:  +2.0

DECK ELEVATION  +7.0
CONCRETE SLAB:  1.0 FT.
DGA LOAD DISTRIBUTION PLATFORM:  3.0 FT.
57 STONE COMPACTED OVER RIGID INCLUSIONS:  1.0 FT.

RIGID INCLUSIONS TIP ELEVATION: -45.0

GROUND WATER ELEVATION: 6.0

LOAD TEST REQUIRED: ONE

GEOTECHNICAL INFORMATION:
1. BORING LOCATIONS ARE SHOWN FOR INFORMATION ONLY AND ARE APPROXIMATE LOCATIONS.  SEE THE BORING LOGS INCLUDED IN THE

DESIGN INFORMATION.

2. CONE PENETROMETER TESTS - CONETEC JULY 27, 2021 INCLUDED IN DESIGN INFORMATION

CONSTRUCTION NOTES:
1. RIGID INCLUSIONS SHALL BE INSTALLED WITHIN 6 INCHES OF THE LOCATION SHOWN ON THE PLANS.

2. RIGID INCLUSIONS DESIGN SHALL BE CONFIRMED BY A FULL SCALE LOAD TEST PERFORMED AT THE SITE.

3. PRODUCTION RIGID INCLUSIONS SHALL NOT BE INSTALLED PRIOR TO PERFORMING AND ACCEPTING THE RESULTS OF THE FULL SCALE LOAD
TEST, UNLESS APPROVED BY THE ENGINEER.

4. A QUALIFIED, FULL TIME QUALITY CONTROL REPRESENTATIVE PROVIDED BY THE RIGID INCLUSIONS INSTALLER SHALL BE RESPONSIBLE FOR
INSTALLATION OF THE RIGID INCLUSIONS IN ACCORDANCE WITH THE DESIGN AND SHALL REPORT ALL RIGID INCLUSIONS CONSTRUCTION
ACTIVITIES TO THE ENGINEER.

5. RIGID INCLUSIONS SHALL BE ACCEPTED BASED ON THE FOLLOWING CRITERIA:

A. RIGID INCLUSIONS TO BE INSTALLED TO THE INSTALLATION CRITERIA DEVELOPED FROM A SATISFACTORY LOAD TEST.

B. THE GROUT MIX DESIGN SHALL PRODUCE A MINIMUM COMPRESSIVE STRENGTH OF 5000 PSI.  THE GROUT MIX DESIGN SHALL BE
PRE-APPROVED BY THE DESIGNER AND SHALL DEMONSTRATE SUITABLE PERFORMANCE SUITABLE PERFORMANCE DURING LOAD TEST.

6. RIGID INCLUSIONS NOT MEETING REQUIREMENTS DEFINED IN THE DESIGN AND LOAD TEST SHALL BE REINSTALLED TO MEET PROJECT
REQUIREMENTS UNLESS OTHERWISE APPROVED BY THE ENGINEER.

7. FOOTING ELEVATIONS ARE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR AND SHALL BE REPORTED IN WRITING TO THE INSTALLER'S QC
REPRESENTATIVE PRIOR TO INSTALLING RIGID INCLUSIONS.

8. UTILITY LOCATIONS ARE THE RESPONSIBILITY OF THE CONTRACTOR.  THE CONTRACTOR SHALL NOTIFY THE ENGINEER OF ALL CONFLICTS WITH
RIGID INCLUSIONS LOCATIONS SHOWN ON THE PLANS.  ALL EXISTING AND PROPOSED UTILITIES WITHIN THE PROJECT AREA SHALL BE FIELD
VERIFIED AND COORDINATED WITH THE ENGINEER PRIOR TO INSTALLATION OF ANY RIGID INCLUSIONS.

9. ALL RIGID INCLUSIONS SHALL EXTEND THROUGH FILL MATERIAL AND THROUGH ANY ORGANIC LAYER TO THE NATURAL SOIL

10. RIGID INCLUSIONS THAT CANNOT BE INSTALLED TO THEIR PLANNED BOTTOM OF RIGID INCLUSIONS ELEVATIONS WILL BE EVALUATED AND
DESIGN ADJUSTMENTS WILL BE MADE ON A CASE-BY-CASE BASIS.

RIGID INCLUSIONS INSTALLATION PROCEDURES:
1. THE GROUT MIX DESIGN SHALL PRODUCE A MINIMUM COMPRESSIVE STRENGTH OF 5000 PSI.  THE GROUT MIX DESIGN SHALL BE

PRE-APPROVED BY THE DESIGNER AND SHALL DEMONSTRATE SUITABLE PERFORMANCE DURING LOAD TESTING.  ONE 3 DAY AND ONE 7 DAY
UNCONFINED COMPRESSIVE STRENGTH TEST SHALL BE PERFORMED ON SAMPLES RETRIEVED DURING THE INSTALLATION OF THE LOAD TEST
PIER.  ONE 3-DAY AND ONE 7-DAY SAMPLE SHALL ALSO BE TESTED PER WEEK OF PRODUCTION.

2. RIGID INCLUSIONS SHALL BE ADVANCED USING A SPECIALLY DESIGNED FULL DISPLACING AUGER TO THE FULL DESIGN DEPTH.  THE
HOLLOW-SHAFT AUGER SHALL BE CAPABLE OF DELIVERING GROUT INTO THE SOIL CAVITY AS THE AUGER IS WITHDRAWN.

3. THE HOLLOW SHAFT AUGER SHALL BE ADVANCED TO MEET THE INSTALLATION CRITERIA AS DEVELOPED AFTER A PASSING LOAD TEST.

4. ONCE AT DESIGN DEPTH, GROUT SHALL BE PUMPED INTO THE HOLLOW-SHAFT AUGER.  THE HOLLOW SHAFT AUGER SHALL THEN BE
GRADUALLY RAISED PERMITTING THE GROUT TO BE RELEASED INTO THE CAVITY.

5. THE TOP OF THE ELEMENT SHALL BE CONSTRUCTED AS DETERMINED BY DESIGNER AND SHOWN IN THESE DRAWINGS.

6. CONCRETE MAY BE USED AS AN ALTERNATE TO GROUT PENDING APPROVAL BY THE ENGINEER.

S.T. HUDSON ENGINEERS, INC.

''Drawings issued in electronic form are provided for the convenience of the recipient and are used
at the sole risk of the user.  Reliance may be placed only on hard copies of drawings issued by
S.T. Hudson Engineers. in the event of any discrepancy, the hard copy will govern.''
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LADDER RUNGS
NJDOT STANDARD

LADDER RUNGS
NJDOT STANDARD

HEAVY DUTY
GRATING LID &
FRAME, 2'-6" Ø
CLEAR OPENING

8
'-0

"

1'-
6

"
1'-

6
"
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"

8'-0"
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TYP. REINF.
FOR WALLS,
BASE AND TOP
#6 BARS @ 12"
O.C., E.W. & E.F.

ELEV.  6.47

5'-0" C.C.
HP12x53 PILES

6
"

NEW H-PILE ANCHOR
SEE DETAIL

NEW 18" I.D. RCP

12
"

PIPE INVERT ELEV. 0.80

HP12x53 STEEL PILE
(NOT COATED)

1'-
6

"

1'-
0

"

4
"

8
"

ANCHOR PLATE 12" x 3" WIDE
(2 PER PILE)

6"
TOP OF SLAB ELEV. -0.03

3
"

3
" 6

"

PILE CUT-OFF
ELEV. -1.03

NEW 18" I.D. RCP
INV. ELEV. +0.80
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BERTH No.4 - IMPROVEMENTS

REPAIR DETAILS & SECTIONS S-3 A

DELAWARE  RIVER

EXIST. INLET
GRATE ELEV. 6.36

EXIST. STEEL
SHEET PILE CELL

EXIST. STEEL SHEET
PILE CONNECTING ARC

EXIST.
MOORING
BOLLARD

EXCAVATION AREA, 20'-0" x 15'-0"
SAWCUT THE EXIST. CONCRETE &
ASPHALT DECK TO EXPOSE THE
ENTIRE CONSTRUCTION AREA.

DEMOLISH 20 L.F. SECTION OF
EXIST. 18"Ø CMP STORMWATER
OUTFALL PIPE AND INSTALL NEW
20 L.F. SECTION OF 18"Ø CMP

20
'-0

"

EXIST. FACE
OF PIER

EXIST. CRANE RAIL

EXIST. CRANE RAIL

EXIST. CRANE RAIL

EXIST. RAILROAD TRACKS

EXIST. RAILROAD TRACKS

MEAN LOW WATER -3.62

TOP OF PIER ELEV. +6.79 ± (NAVD 88)

EXIST. FENDER PILE

EXIST. RUBBER FENDER

EXIST. 14"Ø PIPE PILE
(TYP.)

EXIST. CRANE RAIL

EXIST. HAWSER RAIL
EXIST. RAILROAD TRACKS

EXIST.
FILL

EXIST. HP12x53 PILES

EXIST. PS28 STEEL
SHEET PILING

20'-0"

0.0  (NAVD 88)

SECTION

STORMWATER OUTFALL PIPE REPAIR DETAIL

EXIST. CRANE RAILS

NEW 20 L.F. SECTION OF 18"Ø CMP
STORMWATER OUTFALL PIPE

EXIST. INLET
GRATE ELEV. 6.36

CONTRACTOR TO EXCAVATE AREA TO EXPOSE EXIST.
PIPE USING METHODS THAT WILL NOT DAMAGE EXIST.
CRANE RAIL BEAMS, EXIST. RAILROAD TRACKS, EXIST.
PILES OR EXIST. INLET.

EXIST. 18"Ø CMP
STORMWATER
OUTFALL PIPE

STANDARD CMP PIPE
CONNECTION TO EXIST. PIPE

BACKFILL AREA
WITH SELECT FILL
AFTER NEW PIPE
IS INSTALLED

 3'-0"

MINIMUM TRENCH WIDTH

 6
"

NEW PAVING
2" SURFACE COURSE
4" BASE COURSE

FINAL BACKFILL

M
IN

.INITIAL BACKFILL

SPRING LINE

HAUNCH

4" BEDDING

SUITABLE FOUNDATION

NEW 18"Ø CMP
STORMWATER
OUTFALL PIPE

SECTION

TYPICAL INLET REPAIR DETAIL

REPAIR CONCRETE AROUND EXISTING
INLET AND RESET EXIST. GRATE

EXIST. CRANE RAIL

EXIST. SPOT GRADE
ELEVATIONS (TYP.)

HAWSER RAIL REPAIR DETAIL

PLAN

SECTION ELEVATION AT END

EXISTING HAWSER RAIL

EXISTING ANGLE BRACKET

NEW 1"Ø ANCHOR BOLTS

EXISTING HAWSER RAIL

EXISTING ANGLE BRACKET

NEW 1"Ø ANCHOR BOLTS, GALV.,
W/ NUTS & WASHERS.
DRILL HOLES AND EPOXY GROUT
INTO CONCRETE SEAWALL

REPAIR BROKEN
CONCRETE AT TOP
OF EXIST. SEAWALL

NEW 1"Ø ANCHOR BOLTS

EXISTING ANGLE BRACKET

EXISTING HAWSER RAILEXISTING ELBOW

FACE OF EXIST. PIER

FACE OF EXIST. PIER

EXIST. MOORING BOLLARD

5 1/2"

1'-
4

"

EM
B

ED
M

EN
T

PROVIDE FORMS
AS REQUIRED

CONCRETE REPAIRS SPALLED AREAS

1.   REMOVE  ALL LOOSE CONCRETE
2.  SURFACE PREPARATION SIKA ARMATIC 110 EPOCEM
     APPROVED EQUIVALENT - REFER TO SPECIFICATION.
3.  PATCH AREAS WITH FIVE STAR STRUCTURAL CONCRETE
     OR APPROVED EQUIVALENT.  REFER TO SPECIFICATION.
4.  COAT AREA AFTER PATCH HAS CURED.
     REFER TO SPECIFICATION.
5.  COAT ANY EXPOSED REINFORCING OR EMBEDDED STEEL,
     REFER TO SPECIFICATION.
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