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PAVEMENT STRIPS
[ ZEBRA PAVING ]
FOR CONTAINER
STACK SUPPORT

(TYP.)

COMPACTED SUBGRADE

RAIL

PLACE 2' MINIMUM OF 21-A AGGREGATE STONE
UNDER THE RAIL TIES AS INDICATED.

SLOPE 21-A AGGREGATE @ 1% GRADE BEGINNING
AT ELEVATION=9.0' SLOPING TOWARDS UNDERDRAIN.

1.

2.

NOTES:

RAIL

83'-4"18'-0"

3'-0"
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6" AGGREGATE BASE COURSE (21A) OR
RECYCLED CONCRETE AGGREGATE (RCA)

6" BASE COURSE, BM 25M

6"

VARIES

6" 3"

MAINTENANCE AISLE
TYP.

BALLAST
STONE

6'-0"
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TYP.

STRIPSTRIPSTRIP

TWO EX 8" PERFORATE HDPE @ INV.=8.8

8" PERFORATE HDPE @ INV.=8.8

EL. 10.75'EL. 10.50'

EL. 9.0'EL. 9.0'

EL. 6.8'
EL. 6.8'

EL. 6.8'

6'-0"

OPEN GRADED STONE

WOVEN GEOTEXTILE
(MIRAFI 500X OR APPOVED EQUAL)

8" PERFORATED HDPE

1%

4'-1 1/2" 20'-5" 6'-3" 21'-9" 6'-3"

1'-1 1/2"

20'-5"

32'-8"28'-0"36'-8"

27'-8"

10 1/2"10 1/2"

1234568 7

OPEN GRADED STONE

CONCRETE TIE

PAVEMENT STRIPS
[ ZEBRA PAVING ]
FOR CONTAINER
STACK SUPPORT
(TYP.)

COMPACTED SUBGRADE

RAIL

PLACE 2' MINIMUM OF 21-A AGGREGATE STONE
UNDER THE RAIL TIES AS INDICATED.
SLOPE 21-A AGGREGATE @ 1% GRADE BEGINNING
AT ELEVATION=9.0' SLOPING TOWARDS UNDERDRAIN.

1.

2.

NOTES:

RAIL
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STRIP STRIP STRIP
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AGGREGATE BASE COURSE (21A), 24" MIN.
(SEE NOTES)

AGGREGATE BASE COURSE (21A), 24" MIN.
(SEE NOTES)

EL. 10.75'
EL. 10.50'

NOTE - CONTAINER STACKING PAVEMENT

NEW ROADWAY LANE
EDGE STRIPE

12'-0"

TYP.

EX RAIL

MAINTENANCE AISLE

A
C-2301

TYPICAL ZEBRA PAVING SECTION THROUGH THE YARD
3/16" = 1'-0"

B
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ZEBRA PAVING SECTION AT STACK 1
3/16" = 1'-0"

1 ZEBRA STRIP
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1
1 4

C-5007

5
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TYP.5
C-5007

1
1

8" PERFORATED HDPE @ INV.=7.9

EL. 9.0'1%
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(SEE NOTES)
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(SEE NOTES)

1%

1% 1%
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PAVEMENT
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LEGEND

WP 1

WP 2
WP 3

WP 1
1'-0"

1'
-0

"

S14°01'04"E 3100.00' (WP 1 TO WP 2) S14°01'04"E 650.00' (WP 2 TO WP 3)

25' OUTFALL EASEMENT

(D.B. 980, P. 667)

(M.B. 13, P. 199)

TOPOGRAPHIC SURVEY:

HYDROGRAPHIC SURVEY:

BOUNDRY / TOPO:

AIR SURVEY
45180 BUSINESS COURT DULLES, VIRGINIA 20166-6706 THIS MAP
COMPILED BY PHOTOGRAMMETRIC METHODS FROM AERIAL
PHOTOGRAPHY DATED 12-21-03. GRID BASED ON VIRGINIA STATE
PLANE COORDINATE SYSTEM SOUTH ZONE NAD 1983(94).
VERTICAL  DATUM BASED ON NAVD 1988.

EASTCOAST HYDROGRAPHIC.
DATE OF SURVEY:      NOVEMBER, 2001.
AND APM TERMINALS DREDGE CONTRACT
No. NFK-COX-2004-011 DRAWINGS

ORIGINAL BOUNDARY LINE AND OTHER PHYSICAL FEATURES
BY: BALDWIN & GREGG, LTD. FIELD SURVEY.
DATE OF SURVEY: JULY 20, 2001.
UPDATED  TOPOGRAPHIC AND PHYSICAL FEATURES SURVEY
BY: WATERWAY SURVEYS & ENGINEERING, LTD.
321 CLEVELAND PLACE, VIRGINIA BEACH, VIRGINIA 23462
DATE OF SURVEY: SEPTEMBER 23, 2015

SURVEY  MONUMENT  DATA
Location Northing(FT) Easting(FT) El.(FT)

WM1   1+55 LS 3,486,992.28   12,111,338.93   12.08
WM2   1+55 WS 3,487,019.57   12,111,448.41   11.96
WM3   3+75 LS 3,486,778.81   12,111,392.14   12.07
WM4   3+75 WS 3,486,806.10   12,111,501.62   12.02
WM5   5+90 LS 3,486,570.20   12,111,444.13   11.99
WM6   5+90 WS 3,486,597.48   12,111,553.61   12.02
WM7   8+05 LS 3,486,361.58   12,111,496.13   11.98
WM8   8+05 WS 3,486,388.87   12,111,605.61   12.03
WM9   10+20 LS 3,486,152.96   12,111,548.13   11.99
WM10  10+20 WS 3,486,180.25   12,111,657.61   12.02
WM11  12+40 LS 3,485,939.49   12,111,601.33   11.98
WM12  12+40 WS 3,485,966.78   12,111,710.81   11.95
WM13  14+60 LS 3,485,726.02   12,111,654.54   11.98
WM14  14+60 WS 3,485,753.31   12,111,764.02   11.93
WM15  16+80 LS 3,485,512.55   12,111,707.74   11.93
WM16  16+80 WS 3,485,539.84   12,111,817.22   11.89
WM17  19+05 LS 3,485,294.23   12,111,762.16   11.99
WM18  19+05 WS 3,485,321.52   12,111,871.64   11.94
WM19  21+30 LS 3,485,075.91   12,111,816.58   12.01
WM20  21+30 WS 3,485,103.2   12,111,926.06   12.00
WM21  23+55 LS 3,484,857.59   12,111,870.99   12.02
WM22  23+55 WS 3,484,884.88   12,111,980.47   11.92
WM23  25+70 LS 3,484,648.97   12,111,922.99   11.99
WM24  25+70 WS 3,484,676.26   12,112,032.47   11.93
WM25  27+90 LS 3,484,435.5   12,111,976.19   12.01
WM26  27+90 WS 3,484,462.79   12,112,085.67   11.97
WM27  30+05 LS 3,484,226.88   12,112,028.19   12.00
WM28  30+05 WS 3,484,254.17   12,112,137.67   11.99
WM29  32+20 LS 3,484,018.27   12,112,080.19   12.00
WM30  32+20 WS 3,484,048.47   12,112,188.94   11.96
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C

EL 12.00
SLOPE 1%

CONC TOPPING

12'-6" 21'-10 1/2"

SLOPE 1%

BOLLARD

118'-9"

EL 12.00

C

CROWN @ EL. 12.50

PANZER BELT

FENDER

12'-0"

A

VARIESVARIESVARIESVARIESVARIESVARIESVARIES

12'-0" 12'-6"

CL CRANE BEAM

PANZER BELT

EL 12.0
CONC TOPPING

NOTE:

PILE ROWS         THROUGH 

ARE SIMILAR TO TYPICAL SECTION "A"

25'-0" 86'-9"

4'-9"±

VARIES EL -42.0'± TO EL. -49.5±

2'-0"

E/F

21'-10 1/2"21'-10 1/2"21'-10 1/2"

6'-3"

EL 11.85

2'-0"

EL. 11.85

0 8 16 24

1/8"=1'-0"

RIP RAP SLOPE
PROTECTION , SEE
CIVIL SHEETS

B C D G HWATER SIDE
FACE OF
WHARF

CURB
EXTENSION

L CRANE
RAIL BEAM

PRESTRESSED CONCRETE
DECK PLANKS

CONCRETE
PILE BENT

L CRANE
RAIL BEAM

LAND SIDE
FACE OF
WHARF

EXISTING
ELECTRICAL
DUCTBANK

EXISTING SSP
TIE BACK WALL

WATER SIDE
FACE OF WHARF

CURB
EXTENSION

CIP
CONCRETE
BENT

CONCRETE
CYLINDER  PILE

EL -57.0'±
TIP OF AZ-18
SHEET PILES

EL -72.0'±
TIP OF KING PILE

36"Ø CONCRETE
CYLINDER
PILE

54"Ø CONCRETE
CYLINDER  PILE

PLUS 2'
ALLOWABLE
OVERDEPTH

C H

EXISTING
BULKHEAD

EXISTING
TIE ROD

EXISTING
COUPLER

MATCH EXISTING
TOP CAP EL 11.85±

FUTURE
EL -65.0 MLLW

PLUS 1'
ALLOWABLE
OVERDEPTH

EL -55.0 MLLW

EXISTING
CONCRETE
PAVEMENT

EXISTING
GRADE

EL -45.0' MAX

SOIL ANCHORS

REMOVE LOOSE SILT

(BY OTHERS, DREDGE

MAINTENANCE

CONTRACT)

EL -20.0'
RIP RAP

FACE OF WHARF
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58'-9"  *
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62'-6" 62'-6"

62'-6"

20
'-0

"

LIGHT POLE

51'-0" *

CATWALK
CATWALK

FOOT PEDAL CONTROL
FINAL LOCATION TO BE
COORDINATED WITH
MANUFACTURER

GUADRAIL

EDGE
ANGLE (TYP)

MOORING
DOLPHIN

CONCRETE
DOLPHIN (TYP)

CAPSTAN SWITCH
PANEL

CATWALK

FOOT PEDAL CONTROL
FINAL LOCATION TO BE
COORDINATED WITH
MANUFACTURER

GUADRAIL

EDGE ANGLE
(TYP)

LIGHT POLE

CAPSTAN

300 METRIC TON
BOLLARD

CAPSTAN SWITCH
PANEL

1'-6" 1'-6"

℄ DOLPHIN =
℄ BOLLARD

60°

℄

℄

℄ BRG ℄ BRG

℄ DOLPHIN =
℄ BOLLARD

℄

℄

℄ BRG

60°

300 METRIC TON
BOLLARD

℄ CATWALK

℄ CATWALK ℄ CATWALK

ELECTRICAL
JUNCTION BOX
(TYP)

ELECTRICAL
JUNCTION BOX
(TYP)

1'-6"
℄ BRG

20
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FACE OF WHARF
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FACE OF WHARF MIN MIN
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CAPSTAN
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1

3

EL. 12.00

1

3

7'
-0

"

CAPSTAN

3"
EM

BE
D

3" C
LR.

22 - #11 X 21'

1/2"Ø SPIRAL @ 6" PITCH
PROVIDE 1 1/2 TURNS
W/ 90° HOOK @ TOP AND BOTTOM
AND AT ALL SPLICES

15
'-0

"

CAPSTAN NOTES:

3" x 3" CHAMFER (TYP)

1. PROVIDE ONE ELECTRIC CAPSTAN, ABOVE THE DECK
MOUNTED, FOR EACH MOORING DOLPHIN, AS
PROVIDED BY SCHOELLHORN-ALBRECHT MODEL
SA1817-20E, MATCHING EXISTING.

2. CAPSTAN SHALL OPERATE AT SINGLE SPEED WITH
REVERSIBLE ELECTRIC DRIVE PROVIDING MINIMUM
12,000-LB RUNNING LINE PULL AT SPEED OF 44 FT PER
MIN.  UNIT SHALL HAVE MINIMUM 100,000-LB BOLLARD
PULL.  PROVIDE UNIT COMPLETE AND READY FOR
INSTALLATION AS FOLLOWS:

2.1. 20 HP, 480V, 3 PHASE, MARINE DUTY ELECTRIC
MOTOR, 30-MIN DUTY CYCLE.  MOTOR COMPLETE
WITH ELECTRIC BRAKE RATED FOR 150% OF
OPERATING TORQUE.  BRAKE TO BE SPRING
SET/ELECTRICALLY RELEASED DISC OPERATED.
MOTOR TO HAVE INTEGRAL ELECTRIC HEATER.

2.2. FULL VOLTAGE MOTOR STARTER IN NEMA 4X S.S.
ENCLOSURE WITH 50W HEATER. NEMA 4X S.S.
PUSHBUTTON CONTROL.

2.3. FABRICATED STRUCTURAL STEEL FOUNDATION,
ASTM A36 CONSTRUCTION FOR BOLT
ATTACHMENT TO CONCRETE DECK OF DOLPHIN.

2.4. CAST STEEL 18-IN DIAMETER BARREL, MINIMUM.
2.5. COATING SYSTEM SHALL BE MARINE GRADE

CONSISTING ONE COAT INORGANIC ZINC PRIMER
AND TWO FINISH COATS OF INDUSTRIAL EPOXY.
SURFACE PREPARATION SHALL BE IN
ACCORDANCE WITH SSPC SP 10 PRIOR TO
COATING.

2.6. WEIGHT:  3,000 LBS, APPROXIMATE.
2.7. CAPSTAN CONTROL SHALL BE BY FOOT PEDAL.

3'
-6

"

1'
-8

"

3 
3/

4"

2 3/4"

℄ POST

5/8"Ø HOLES FOR HILTI
HSA-R M12x100 SS EXP. BOLTS
OR APPROVED EQUAL

⅊ 1/2"
3/4"

(TYP)

3 
3/

4"

2 3/4"

HSS 2"Øx3/16"
RAILS CONT.

HSS 2"Øx3/16" POST
@ 5'-0" O.C. MAX.

T/CONC.

NOTE:
GUARDRAIL SHALL BE HOT DIPPED
GALVANIZED AFTER FABRICATION
PAINT SAFETY YELLOW

1/2" x 6" GALV. STEEL
RADIUS HALF ROUND
WITH 1

2" Ø x 8" STUDS
@ 12" O.C.

PAINT DAY GLOW
YELLOW

FINAL SETTING DISTANCE
TO BE COORDINATED WITH

MANUFACTURERMOORING
BOLLARD

ADD 7 - #7 x 16'-0" EA. WAY
BETWEEN TOP MAT REINFORCING

SECOND LAYER 8" BELOW TOP MAT
CENTERED ON BOLLARD

48 - #7 EACH WAY
TOP & BOT

10 - #7"
EACH FACE

48"Ø x 3/4" STEEL PIPE PILE
(TYP.)

6"

3"
 C

LR

BOTTOM OF
CONCRETE

FILL PILE BELOW
CIP CONCRETE

FILL PILE BELOW
CIP CONCRETE

℄TOWARD
CHANNEL

℄ PILE

℄ PILE

5'
-6

"
EM

BE
D

PILE BATTER 3:1 (TYP.)

24
'-0

"

4'
-6

"
7'

-6
"

7'
-6

"
4'

-6
"

24'-0"

4'-6" 7'-6" 7'-6" 4'-6"

15°TYP.

TY
P.15
°

CAPSTAN

12'-0"

EDGE ANGLE @
CATWALK (TYP)

48"Ø x 3/4" STEEL
PIPE PILES (TYP)

300 METRIC TON
BOLLARD SEE S-5028

48"Ø x 3/4" STEEL
PIPE PILES (TYP)

CAPSTAN
SWITCH

PANEL

℄ GUARDRAIL

℄ BOLLARD

TOWARD
CHANNEL

LIGHT POLE
SEE ELECTRICAL

PULL
DIRECTION

48 - #7
EACH FACE

1. STEEL PIPE PILES SHALL CONFORM TO ASTM A572, GRADE 50, FY =
50,000 PSI WELED OR SEAMLESS.

2. PILE SPICES AND SEAMS SHALL BE BY FULL PENETRATION BUTT WELDS
CAPABLE OF DEVELOPING THE FULL SECTION CAPACITY IN AXIAL,
TENSION, SHEAR, AND BENDING.  SPLICES SHALL BE 100-PERCENT
TESTED.

3. NO PILE SPLICE WILL BE ALLOWED ABOVE ELEVATION XXXX.
4. PILES SHALL BE COATED ABOVE ELEVATION -75 WITH A THREE PART

COAL TAR EPOXY SYSTEM AS PROVIDED BY CARBOLINE, OR APPROVED
EQUAL.

4.1. SURFACE PREPARATION: AS RECOMMENDED BY MANUFACTURE,
NOT LESS THAN NEAR WHITE BLAST SSPC-SP10.

4.2. PRIMER COAT: AS RECOMMENDED BY MANUFACTURER
4.3. INTERMEDIATE AND TOP COAT: BITUMASTIC 300M, TWO-PART EPOXY

POLYAMIDE.  EACH COAT SHALL BE NOT LESS THAN 8 MILS DFT.
TOTAL 2-COATS 16 TO 20 MILS DFT.

4.4. PROVIDE A FIELD APPLIED SYSTEM FOR BELOW WATER
APPLICATION FOR REPAIR OF COATING DEFECTS AND DAMAGES.

5. FILL PILES BELOW THE UPPER CONCRETE FILLED SECTION WITH ONE OF
THE FOLLOWING MATERIALS:

5.1. FINE AGGREGATE (SAND) CONFORMING TO ASTM C33, FREE OF
CHLORIDES.

5.2. COURSE AGGREGATE, 1½" MAX, CONFORMING TO ASTM C33, FREE
OF CHLORIDES.

5.3. LEAN CONCRETE: f'c = 2,000 PSI OR FLOWABLE FILL.

STEEL PIPE PILE NOTES:

EDGE ANGLE (TYP)
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