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PIER FOUNDATION

LIFT GATE SILL
(25 FT x 150 FT)
(TYP)

SINGLE-GATE PIER,
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7. INSTALL SILL/ PILE CAP REINFORCEMENT.
8. POUR CONCRETE FOR SILL/ PILE CAP.
9. ROUGHEN SILL/ PILE CAP CONCRETE AT ANY

WALLS/ PIERS (AT SECTOR GATE: INSTALL
APPROACH WALL PILES NOW IN ORDER TO AVOID
HAVING TO DRIVE PIPE OR SHEET PILES
THROUGH ANY STONE FILL).

10. PLACE ROCK FILL TO CREATE SLOPES LEADING
TO GATE SILLS WHERE NEEDED.

11. FORM AND POUR ANY WALLS/ PIERS.

12. INSTALL THE HEADWALL/ INSPECTION ROAD
GIRDERS.

13. FLOOD THE COFFERDAM.
14. CUT OFF COFFERDAM SHEET PILES FLUSH WITH

TOP OF SILL/ PILE CAP.
15. INSTALL THE STEEL GATES.

NOTES:

FLOOD SIDE

PROTECTED SIDEASSUMED LOCATION OF
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OF TERMINATION
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A1
C-101

B1
C-101

HEADWALL (TYP)

TIE-IN LOCATION TO
SHORE-BASED

MEASURES

NORTH DAM
SECTION

1ST CONSTRUCTION STAGE:
· SECTOR GATE MONOLITH
· APPROACH WALLS (NOT SHOWN)

SOUTH BANK

NORTH BANK

SCALE: 1" = 350'-0"
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C-301

PROTECTED SIDE

FLOOD SIDE
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SINGLE-GATE PIER, 4
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HEADWALL GIRDER
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PLAN VIEW - OVERALL
SCALE: NTS
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SCALE: 1"=350'
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PLAN VIEW - NORTH SIDE
SCALE: 1"=350'

SECTOR GATE
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PILE CAP
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C-405
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PLAN VIEW - OVERALL
SCALE: NTS

B1
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PLAN VIEW - SOUTH SIDE
SCALE: 1"=350'
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PROTECTED SIDE
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SCALE: 1" = 350'-0"
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A2 HR-SSB - TYPICAL PIER ELEVATION
SCALE: NTS

-65 ft

-83 ft

-36 ft

24 ft-

+8 ft

+19 ft

+41 ft

TOWER

15'-0"

18
'-0

"

12'-6"
CLR

PZ 40 SHEET PILE

TREMIE CONCRETE

REINFORCED CONCRETE

SHEAR RING, TYP

BED ROCK

STAGGERED 30" x 1" STEEL PIPE PILES,
EMBED AND GROUT 8'-0" INTO BEDROCK
(SEE DAM SECTION FOR SIMILAR DETAILS).

LIFT
GATE

SHEAR WALLS
INTEGRATED WITH TOWERS
BELOW HEADWALL

HEADWALL GIRDER

RECESS FOR LIFT GATE

4'
-0

"

2'
-0

"

4'
-0

"

GRAVEL

SAND

FLOOD SIDEPROTECTED SIDE

 SSB ALIGNMENT

6'-0" THICK CLASS 1000 ROCK
(1-3 TON STONE), TYP

QUARRY RUN STONE, TYP

GRAVEL, TYP

SAND, TYP

3
1

3
1 3

1

30'-0"
TYP

100'-0"
TYP

1% AEP SWL @ YR 2105

NOTE:

1.

2.

SHEET PILE SIZE DEPENDS ON COFFERDAM SIZE AND
BRACING GEOMETRY.
SEE ELEVATIONS TABLE, SHEET C-601 FOR X
INFORMATION

GEOTEXTILE, TYP

96" OD DRILLED SHAFT, TYP

PZ 40 SHEET PILE

DRIVE SHEET PILE
TO REFUSAL

(E)E) GR

3
1

C2

C4

A

B

C

D

E

F

H

K

-42 ft

-48 ftG

J -73 ft

SCALE: 1/4" = 1'-0"

0'4' 8'2' 4'
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A1
C-102

SILL & TREMIE
SCALE: 3/8" = 1'-0"

GATE FOOT - Ø30" VERTICAL POST

CONNECTION TO CUTOFF WALL
3/4" WELDED HEADED STUD
x0'-8", 4 STUDS FOR SHEET PILE

EMBEDDED PLATE
3/4"x36"x3'-0"

STEEL EMBEDMENT = 12"
(SEE NOTE 3)

#9 @ 8" EACH WAY, A615
GR.60

T-HEADED (TYP)

CURVED PLATE
1" THICK

RUBBER COMPRESSION SEAL
(MOUNTED ON GATE)

EMBEDDED BEARING CURVED PLATE
3/4" STAINLESS STEEL AT RUBBER SEAL

SKIN PLATE

STEEL PIPE PILE
Ø30"x1"@ 10'-0
(SEE NOTE 1)

TREMIE PLUG (TYP)

#4 TIE @ 10"
A615 GR.60

Z SHEET PILE

8 - #8 A7O6 GR.60

SHEAR
RING

4'
-0

"
6'

-0
"

8'
-0

"
2'

-0
"

37
'-0

"
5'-0" 5'-0"9'-6" 9'-6"

1'-6"
(NOM)

BEDROCK

10
'-0

"

1'
-3

"
1'

-6
"

1'
-6

"

1'
-0

"

LIFT GATE

EL -65.0 NAVD88

EL -28.0 NAVD88
MUDLINE

EL -24.0

SILL F'C = 5000 PSI

TREMIE F'C=7000 PSI
#9 @ 8" EACH WAY, A615

GR.60

B4
C-303

SECTION A-A
SCALE: 3/4" = 1'-0"

2"

11
8"

7'-0" 15'-0" 7'-0"

NOTES:

1. PILE PIPE STEEL: ASTM A572 GR.50, Fy MIN = 50 KSI

2. SIMILAR TO SOCKET DETAIL AT DAM SECTION

4. SEE ELEVATIONS TABLE, SHEET C-601 FOR          INFORMATION

5. CUT ROUND HOLES IN STEEL PILES AND THREAD THROUGH THE

HORIZONTAL REINFORCEMENT OF THE SILL SLAB H
AC

KE
N

SA
C

K 
R

IV
ER

 - 
SI

LL
 &

 T
R

EM
IE

C-303

B4
C-303

3'
-0

"

X

L

M

P

EL -34.0N

6"

Q

PROTECTED SIDE FLOOD SIDE

0'4' 2' 4' 8'

SCALE: 3/8" = 1'-0"

SCALE: 3/4" = 1'-0"

0' 2'1'2'
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AV

EL
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-0
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4'-0"

4'-0"

SCOUR STONE
CLASS 1000 FISH RAMP AT

SILL

GEOTEXTILE

TREMIE

STEEL PIPE PILE
Ø30"x1" (TYP)

Z SHEET PILE CUTOFF
WALL

EL -65.0 NAVD88

EL -28.0 NAVD88

SILL

10
'-0

"BEDROCK

MUDLINE

A2
XX-XXX

SCOUR STONE AT SILL
SCALE: 1/4" = 1'-0"

2
12

1
2

1

1
5

PROTECTED SIDE FLOOD SIDE

6'
-0

"

DRIVE SHEET PILES TO
REFUSAL

CONNECTION TO CUTOFF WALL
3/4" WELDED HEADED STUD x 0'-8" 4 STUDS

FOR SHEET PILE

C-304
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B2
C-402

HR - DAM SECTION - TYPICAL ELEVATION
SCALE: 1/4" = 1'-0"

PROTECTED SIDE FLOOD SIDE

TREMIE
CONCRETE

#9 @ 12"

#9 @ 12" #9 @ 12"

#11 @ 8"

#10 @ 8" #9 @ 12"

#10 @ 8"

#9 @ 12"

5

1

5

1

5

1

Ø36"x1", SEE NOTE 1 (TYP)

PZ-40 SHEET PILE
CUT-OFF (TYP.)

CONCRETE PLUG
SEE DETAIL

(TYP)

EL +19.0

EL -13.0

EL -10.0

EL -23.0

EL -29.0

 SSB ALIGNMENT

NOTES:

1. PILE PIPE STEEL: ASTM A572 GR.50,
Fy MIN = 50 KSI

C-305

B2
C-504

Q

R

S

T

U

NOTE:

1. SEE ELEVATIONS TABLE, SHEET C-601 FOR
INFORMATION

X H
AC

KE
N

SA
C

K 
R

IV
ER

 - 
D

AM
SE

C
TI

O
N

 T
YP

IC
AL

 E
LE

VA
TI

O
N

SCALE: 1/4" = 1'-0"
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C2 SCOUR PROTECTION @ LIFT GATES
SCALE: NTS

A2 SCOUR PROTECTION @ DAM
SCALE: NTS

3'
-4

" (
M

IN
)

B

30'-0"

A
3'

-4
" (

M
IN

)

H
AC

KE
N

SA
C

K 
R

IV
ER

 - 
SC

O
U

R
PR

O
TE

C
TI

O
N
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ET

AI
LS

QUARRY RUN - (0.1-300)kg

NOTE:
1. DREDGED AREA TO BE BACKFILLED WITH QUARRY RUN.

GEOTEXTILE TO BE PLACED ON DREDGED SLOPE PRIOR TO
BACKFILLING.

SEE NOTE 1

GEOTEXTILE- MAY NOT BE
NEEDED, DEPENDING ON THE

OUTCOME OF SEEPAGE ANALYSIS.
(FUTURE DESIGN PHASES)

DOUBLE LAYER STONES
(REFER TO TABLE)

SLOPE AS DREDGED

1
1

SSB SCOUR APRON LENGTH
"B" LAYER THICKNESS "A" NLL-NUL OF ROCKS

VARREZANO NARROWS 165 Ft 7'-3" (3000-6000)kg

JAMAICA BAY 165 Ft 5'-7" (1000-3000)kg

HACKENSACK RIVER 100 Ft 4'-0" (300-1000)kg

10'-0"

6'-0"

GEOTEXTLE

AS DREDGED

1
3

QUARRY RUN - (0.1-300)kg

4'
-0

"
6'

-0
"

10
'-0

"

SILL

(300-1000)kg

1
1

SILL
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A2
C-102

HR - SSB - DAM SECTION - PLAN VIEW
SCALE: 1/4" = 1'-0"

32'-7" 25'-0"
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ROADWAY
SUPPORT

(TYP)

ROADWAY
GIRDER

OUTLINE

12
'-0

"
(T

YP
)

T-WALL STEM

PROTECTED SIDE FLOOD SIDE

NOTE:

1. ISOLATION JOINTS SHALL BE PLACED EVERY 400'-0" MAX AND BETWEEN
THE DAM SECTION AND THE ADJACENT LIFT GATE PIER.

2. ISOLATION JOINT (IJ) DETAILING IS NOT INCLUDED IN THE HATS
FEASIBILITY DESIGN STUDY.  IT MUST BE PART OF THE 100% DESIGN.

3. WHERE THERE IS NO DIFFERENCE IN GROUND ELEVATION FROM ONE
SIDE OF THIS SHEET PILE WALL TO THE OTHER DURING CONSTRUCTION,
FLAT SHEET PILES CAN BE USED HERE TO SIMPLIFY IJ DETAILING.

5V:1H RAKE PILE (TYP)

SE
E 

PI
ER
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ET

AI
LS

 SSB ALIGNMENT

ADJACENT PIER
NOT SHOWN

 S
TR

U
C

TU
R

AL
 W

AL
L 

AT
 P

IE
R

C-402

B2
C-305

B2
C-403

SEE NOTE 3
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N
 V

IE
W

23'-0"

SCALE: 1/4" = 1'-0"

0' 4'2'4' 8'

AutoCAD SHX Text
   SSB ALIGNMENT

AutoCAD SHX Text
   STRUCTURAL WALL AT PIER
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B2 HR - SSB - ROADWAY SUPPORT AT DAM SECTION
SCALE: 1/4" = 1'-0"

PROTECTED SIDE FLOOD SIDE

A1 HR - SSB - SECTION
SCALE: 3/4" = 1'-0"

VARIES

2'
-0

"

2'
-0

"

2'-6"

3'
-6

"

SEE WALL
STEM

REINFORCEMENT

A3 HR - SSB - SECTION
SCALE: 3/4" = 1'-0"

A4 HR - SSB - SECTION
SCALE: 3/4" = 1'-0"

13 - #10

16 - #10

#5 STIRRUP @ 8"

#5 STIRRUP @ 8" #5 STIRRUP @ 8"

#5 STIRRUP @ 8"

3 - #4

3 - #4

5 - #10

4 - #9
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COMPACTED
GRANULAR

BACKFILL

EL +19.0

EL +7.0

EL -10.0

EL -13.0

EL -23.0

 SSB ALIGNMENT

20'-0" 7'-0" 23'-0"

12'-6" 3'-0"

BEARING (TYP)

1'-9"

3'
-6

"
10

'-0
"

5'-9" 5'-0" 6'-0"

A1A3

A4

SCALE: 1/4" = 1'-0"

0'4' 8'2' 4'

SCALE: 3/4" = 1'-0"
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C2
C-404

VERTICAL LIFT GATE - ELEVATION
SCALE: NTS

D2
C-102

VERTICAL LIFT GATE - PLAN
SCALE: NTS

1. SKIN PLATE: 3/8”X67”X15'-0” PLATE WITH INTERCOSTALS L4”X4”X5/16” AT 2'-4” (ORIENTED
ON THE SHORT SIDE). WEIGHT PER AREA: 19 LBF/SQFT.

2. STEEL SECTIONS: ASTM A572 GR 50 OR ENGINEER-APPROVED EQUIVALENT OR BETTER

3. FRACTURE CRITICAL MEMBERS: THE ONLY ELEMENTS SUBJECT TO BE FRACTURE
CRITICAL MEMBERS (FCM) ARE THE LIFTING EYES OF THE GATE USED FOR
INSTALLATION (NOT INCLUDED AT THIS LEVEL OF DESIGN). NO OTHER ELEMENT IS
CONSIDERED AS FCM, SINCE CRITICAL ELEMENTS (CURVED CHORDS OF THE TRUSSES)
ARE IN COMPRESSION FOR THE CRITICAL CASES AND ADDITIONALLY, FAILURE OF
THESE ELEMENTS DOES NOT IMPLY COLLAPSE OF THE GATE.

4. TOTAL WEIGHT: 1010 KIP

5. COUNTERWEIGHTS (CTWT.) ARE ASSUMED TO BE STACKS OF 1 OR 2" STEEL PLATE.

6. IT IS ANTICIPATED THAT CTWT. WILL REQUIRE EITHER A CTWT. PIT BELOW EL. 0 OR WILL
REQUIRE A PULLEY SYSTEM TO ALLOW 1" OF VERT. CTWT. TRAVEL FOR MORE THAN 1"
OF VERT. GATE TRAVEL.

NOTES:

A2
C-404

VERTICAL LIFT GATE - ISOMETRIC
SCALE: NTS

C2
C-404
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H
AC

KE
N

SA
C

K 
R

IV
ER

 -
SE

C
TO

R
 G

AT
E 

PI
LE

 P
LA

N

100'-0" GATE CONCRETE ABUTMENT, TYP

~90' x 140' TEMPORARY BRACED
COFFERDAM, TYP

SECTOR GATEGATE ANCHORAGE FOUNDATION
PILE, TYP

NOTES:

1. 36" DIA x 3/4" STEEL PIPE PILES
2. TIP EL -70   TOP EL -25
3. 9' X 9' GRID AT SECTOR GATE ABUTMENTS
4. 10' x 15' GRID AT REMAINING TREMIE SEAL
5. AFTER DEWATERING, CONSTRUCT 20' ROCK SOCKET TO EL -90.
6. TOP OF ABUTMENT CONCRETE = +18.0
7. TOP OF GATE SILL CONCRETE = -23.0
8. BOT OF BASE SLAB CONCRETE = -31.0

TREMIE SEAL FOUNDATION PILE,
TYP

TREMIE SEAL, TYP

CONCRETE SILL

PHASE 2 BRACED COFFERDAM FOR GATE
ERECTION AND SILL CONSTRUCTION

PHASE 2 BRACED COFFERDAM FOR GATE
ERECTION AND SILL CONSTRUCTION

B2
C-103

SECTOR GATE PILE PLAN
SCALE: NTS
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C2
C-103

TWO-GATE PIER FOUNDATION PLAN
SCALE: 3/16" = 1'-0"
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'-7

"

65'-71
2"
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17'-93
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8'-93
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4"3'-0" 3'-0"
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-0
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"
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8'-93
4"

A2
C-103

SINGLE-GATE PIER FOUNDATION PLAN
SCALE: 3/16" = 1'-0"

65'-71
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17'-93
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24'-0" 17'-93
4"3'-0" 3'-0"
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C-503

SCALE: 3/16" = 1'-0"
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A2
#####

TOWER - ABOVE EL +8.0
SCALE: 3/16" = 1'-0"

A4
#####

TOWER - BELOW EL +8.0
SCALE: 3/16" = 1'-0"

STAIRWAY

6'x10' COUNTERWEIGHT (TYP)

SEE GATE DETAIL

GATE NOT SHOWN FOR CLARITY

C-502

B1
C-506

6' x 10' COUNTERWEIGHT (TYP)

GATE NOT SHOWN FOR CLARITY

C2
C-301

TOWER - ABOVE EL +8.0
SCALE: 3/16" = 1'-0"

C4
C-301

TOWER - BELOW EL +8.0
SCALE: 3/16" = 1'-0"
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SCALE: 3/16" = 1'-0"
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B2 TYPICAL PIER FOUNDATION SECTION
SCALE: 1/4" = 1'-0"

 FACE OF SHEET PILE

96"Ø x 1" WT
DRILLED SHAFT

CASING TO
REMAIN IN PLACE

#14 4" CLR TO T-HEAD
ALL REINFORCING TO
BE BELOW T-HEAD

#8 @ 12" SPA, TYP

#14 @ 12" SPA, TYP

#6 SPIRAL
@ 6" PITCH

#6 SPIRAL
@ 12"
PITCH

A4 TYPICAL DRILLED SHAFT REINFORCEMENT
SCALE: 1/4" = 1'-0"

96" OD x 1" WT
DRILLED SHAFT
CASING, TO
REMAIN IN PLACE

(24) #10's

#6 SPIRAL REINFORCEMENT

4"Ø SCH 40 PVC
FOR CROSS-HOLE
SONIC LOGGING

ADJACENT SILL
NOT SHOWN

ADJACENT SILL
NOT SHOWN

2
1

2
1

2
1

2
1

2
1

2
1

NOTE:
1.. THE QUALITY OF EACH DRILLED SHAFT IS TO BE INVESTIGATED USI
CROSS-HOLE SONIC LOGGING, AS DEPICTED, AS WELL AS THERMAL
INTEGRITY PROFILING (TIP).

A4

N
EW

 Y
O

R
K 

/ N
EW

 J
ER

SE
Y 

H
AR

BO
R

 &
TR

IB
U

TA
R

IE
S 

ST
U

D
Y 

(H
AT

S)

H
AC

KE
N

SA
C

K 
R

IV
ER

 - 
PI

ER
FO

U
N

D
AT

IO
N

 D
ET

AI
LS

SCALE: 1/4" = 1'-0"

0' 4'2' 8'4'



SO
LI

C
IT

AT
IO

N
 N

O
.:

FI
LE

 N
AM

E:

D
W

N
 B

Y:
C

KD
 B

Y:

D
ES

IG
N

ED
 B

Y:

D
ES

C
R

IP
TI

O
N

1

D

2 3

C

4 5

A

B

M
AR

K
AP

PR
.

D
AT

E:

FI
LE

 N
U

M
BE

R
:

SI
ZE

:

SU
BM

IT
TE

D
 B

Y:

PL
O

T 
SC

AL
E:

IS
SU

E 
D

AT
E:

D
AT

E
M

AR
K

D
ES

C
R

IP
TI

O
N

C
O

N
TR

AC
T 

N
O

.:

SHEET
IDENTIFICATION

D
AT

E
AP

PR
.

®

US Army Corps
of Engineers

W
F 

BA
IR

D
 &

 A
SS

O
C

IA
TE

S

M
AD

IS
O

N
, W

I 5
37

29
29

24
 M

AR
KE

TP
LA

C
E 

D
R

, S
TE

 2
00

U
.S

. A
R

M
Y 

C
O

R
PS

 O
F 

EN
G

IN
EE

R
S

N
EW

 Y
O

R
K,

 N
EW

 Y
O

R
K

N
EW

 Y
O

R
K 

D
IS

TR
IC

T
KJ

 / 
JB

20
20

-0
4-

17

W
91

2D
S-

19
-F

-0
11

1
SN

L

W
91

2D
S-

18
-D

-0
00

6

AN
SI

 D

N
EW

 Y
O

R
K 

/ N
EW

 J
ER

SE
Y 

H
AR

BO
R

 &
TR

IB
U

TA
R

IE
S 

ST
U

D
Y 

(H
AT

S)

M
. W

O
O

D
S

M
. W

O
O

D
S

PRELIMINARY
NOT FOR CONSTRUCTION

B2
C-305

CONCRETE PLUG DETAIL
SCALE: 1/4" = 1'-0"

B4
C-504

HR - DAM SECTION - TYPICAL ELEVATION
SCALE: 1/4" = 1'-0"

T-HEADED (TYP)
(SEE NOTE 2)

PILE CAP

TREMIE
CONCRETE

(3) SHEAR RINGS

CONCRETE PLUG
F'C =50000 PSI

16 - #11
(SEE NOTE 3)

#4 STIRRUPS @ 12"

Ø36"x1.0"

1/8" WELD BEAD @ 8"

NON-SHRINK GROUT
7000 PSI

38" DRILLED
HOLE

BEDROCK

Ø36"x1.0"

Ø36"x1.0"

1/8" WELD BEAD @ 8"

C-504
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SCALE: 1/4" = 1'-0"
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B2
XX-XXX

TYPICAL SECTION
SCALE: 1/2" = 1'-0"

B4
XX-XXX

CROSS SECTION AT HEADWALL END
SCALE: 1/2" = 1'-0"

+8.0 ft

+19.0 ft
20 #10
20 #10

28 #10
2 ROWS - 14 EACH

33 #11

33 #11

33 #11

1" CHAMFER
(TYP)

#6 TRANSVERSE
@ 8" (#6 @ 4" AT GIRDER
ENDS - 35'-0")
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HACKENSACK RIVER AUXILIARY GATE ELEVATIONS AND HEIGHTS
PIER SILL A B C D E F G H J K L M N P Q
1-7 1-5 41.0 +19.0 +8.0 -24.0 -36.0 -42.0 -48.0 -65.0 -73.0 -83.0 -24.0 -28.0 -34.0 -65.0 -73.0
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NOTES:
1. SEE SHEETS C-303, C-301 & C-305 FOR MORE INFORMATION.
2. IT IS ANTICIPATED THAT THERE WILL BE A STEEL-FRAMED MACHINE HOUSE ON TOP OF EACH PIER,

WHOSE ROOF WILL BE 20 TO 25 FEET ABOVE “A”, THE TOP OF CONCRETE TOWER ELEVATION. IT IS
ASSUMED THAT EACH MACHINE HOUSE WILL CONTAIN APPROXIMATELY 15-FOOT DIAMETER
SHEAVES.
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