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NOTE:

1.) ALL PIPE SECTION SHALL MEET THE REQUIREMENTS OF API 5L, 

GRADE X52

2.) ALL PLATE AND INTERCOSTALS SHALL MEET THE 

REQUIREMENTS OF ASTM A709, GRADE 50.

3.) ALL STEEL SHALL BE PAINTED W/ SYSTEM 6AZ, COAL TAR 

EPOXY WITH ZINC RICH PRIMER.

PLAN-MIDDLE HORIZONTAL FRAME
SCALE: 316" = 1'-0"
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NOTE:

1.) ALL PIPE SECTION SHALL MEET THE REQUIREMENTS OF API 5L, 

GRADE X52

2.) ALL PLATE AND INTERCOSTALS SHALL MEET THE 

REQUIREMENTS OF ASTM A709, GRADE 50.

3.) ALL STEEL SHALL BE PAINTED W/ SYSTEM 6AZ, COAL TAR 

EPOXY WITH ZINC RICH PRIMER.
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11 SPACES @ 10'=110'-0"5'-0" 5'-0"

120'-0"

SEE SHEET S-404

SHEET PILE CELL DOLPHIN,

GUIDEWALL PLAN
SCALE: 1" - 30'

60'0 30'

SEE SHEET S-303

TIMBER GUIDE WALL 
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ELEVATION - CHANNEL TRUSS

1.) ALL PIPE SECTION SHALL MEET THE REQUIREMENTS OF API 5L, 

GRADE X52

2.) ALL PLATE AND INTERCOSTALS SHALL MEET THE 

REQUIREMENTS OF ASTM A709, GRADE 50.

3.) ALL STEEL SHALL BE PAINTED W/ SYSTEM 6AZ, COAL TAR 

EPOXY WITH ZINC RICH PRIMER.
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TOP OF GRATING EL. 16.0
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NOTE:

" = 1'-0"16
3SCALE: 
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1. BUILDING SHALL BE 6,000 SF WITH CMU WALLS AND 

PRE-ENGINEERED STANDING SEAM ROOF.
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EL. 0.0 C/L MIDDLE FRAME

EL. 9.5 (C/L W27X146)

EL. 2.0 (C/L W27X146)

EL. -13.0 C/L BOTTOM FRAME

A4

D1



S-402

S
-4

0
2
.d

g
n

N
E

E
D

L
E
 G
IR

D
E

R
 &
 S

U
P

P
O

R
T
 T

O
W

E
R

S

A
N

S
I 

D

M
M
/D

D
/Y

Y
Y

Y
H
-#

#
-#

#
#
#
#

D
D
-M

O
N
-Y

Y
Y

Y

1
:1

G
U

L
F
 I

N
T

R
A

C
O

A
S

T
A

L
 W

A
T

E
R

W
A

Y

GALVESTON DISTRICT

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

F
IL

E
 N

A
M

E
:

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
E

D
 B

Y
:

D
E

S
C

R
IP

T
IO

N

1

D

2 3

C

4 5

A

B

M
A

R
K

A
P

P
R
.

D
A

T
E
:

F
IL

E
 N

U
M

B
E

R
:

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

P
L

O
T
 S

C
A

L
E
:

P
L

O
T
 D

A
T

E
:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

C
O

N
T

R
A

C
T
 N

O
.:

IDENTIFICATION

SHEET

D
A

T
E

A
P

P
R
.

®of Engineers

US Army Corps

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

  

G
A

L
V

E
S

T
O

N
 D
IS

T
R
IC

T

G
A

L
V

E
S

T
O

N
, 
T

E
X

A
S

N
/A

N
/A

E
N

G
IN

E
E

R
IN

G
 A

P
P

E
N

D
IX
 D

R
A

W
IN

G
S

R
IV

E
R
 L

O
C

K
S
 S

Y
S

T
E

M
S
, 
F

E
A

S
IB
IL
IT

Y
 S

T
U

D
Y

B
R

A
Z

O
S
 R
IV

E
R
 F

L
O

O
D

G
A

T
E

S
 A

N
D
 C

O
L

O
R

A
D

O
 

J
.R
./
J
.K
.

D
.S
./
 V
.R
.

D
.L
./

G
.K
.

D
 L

O
V

E
T

T
/G
 K

O
T

Z
E

N
B

E
R

G
E

R

S
U
IT

E
 3

0
0
 B

E
L
IE

V
E
, 

W
A
 9

8
0
0
4

4
0
0
 1

1
2
T

H
 A

V
E
 N

E
 

T
E

T
R

A
 T

E
C

H

SCALE: 14" = 1'-0"

5
'-
4
"

129'-0"

PLAN - NEEDLE GIRDER

FLANGE

2" x 20"

SCALE: 14" = 1'-0"

ELEVATION - NEEDLE GIRDER

31'-3"

FLANGE

2" X 20"

NEEDLE GIRDER

EL. -16.0

64'-6"

1
'-
8
"

4'-0"

2" FLANGE

" WEB4
3

8
3HHS 4x4x

(TYP. U.N.)

8
3HHS 3x3x

8
3L 2 x 2 x 

EL. -16.0

EL. 4.0

C/L GIRDER

ABOUT C/L

GIRDER SYMMETRIC 

ABOUT C/L

GIRDER SYMMETRIC 

" x 9" E.S.4
3

STIFF. PL.

" x 11" E.S.4
3

STIFF. PL. " x 9" E.S.4
3

STIFF. PL.

" x 9 E.S.4
3

STIFF. PL.

EL. 4.833

64'-6"

37'-6"

33'-3"

SCALE: 14" = 1'-0"

SECTION
A4

4' 8'0 2'

4' 8'0 2' 4' 8'0 2'

NOTES
1. ALL PLATES AND SHAPES SHALL MEET THE REQUIREMENTS OF 

ASTM A709, GRADE 50

2. ALL NEEDLE GIRDER COMPONENTS SHALL BE PAINTED WITH 

SYSTEM 6AZ COAL TAR EPOXY W/ ZINC RICH PRIMER.

3. ONE SET OF NEEDLES AND GIRDERS TO BE USED FOR BRAZOS 

AND COLORADO RIVER STRUCTURES.

C/L GIRDER

9"

14'-6" 12'-6"

" WEB PL. (TYP.)4
3

" x 9" E.S.4
3

STIFF. PL.

" x 9" x 9" PL. (TYP.)4
3
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1SCALE: 
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(TYP.)

WT8x38.5

STEEL NEEDLE ELEVATION (20 REQ'D)
"=1'-0"2

1SCALE: 

C NEEDLE LIFTING PL.L

(TYP.) 

WT8x38.5
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" x 12"8
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FLANGE PL.
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FLANGE PL. 

7 SPACES @ 1'-11" = 13'-5"

"16
7SKIN PL.

2
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'-
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1
0
'-
6
"

1
0
'-
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EL. -17.0

A4

SECTION
A4

NOTES

2' 4'0 1'

2' 4'0 1'2' 4'0 1'

AND COLORADO RIVER STRUCTURES.

3. ONE SET OF NEEDLES AND GIRDERS TO BE USED FOR BRAZOS 

SYSTEM 6AZ COAL TAR EPOXY W/ ZINC RICH PRIMER.

2. ALL NEEDLE GIRDER COMPONENTS SHALL BE PAINTED WITH 

ASTM A709, GRADE 50

1. ALL PLATES AND SHAPES SHALL MEET THE REQUIREMENTS OF 
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8'-0"

R
=
22'-0"

DOLPHIN FILL
LIGHTWEIGHT

C/L DOLPHIN

"=1'-0"16
3

SCALE: 

6
"

EL. 2.0

EL. -82.0

BOTT. SHEET PILE

DOLPHIN FILL
LIGHTWEIGHT

EL. -125.0

1
" 

C
L

R
.

60'-0" DIA.

EL.-16.0
DREDGE LINE

12'-6" 12'-6" 12'-6" 12'-6"

CHANNEL SIDE

8'-0"

EL. -2.0

(TYP. ALL PILES)
EL. -1.25

18" PILE TIP

NAVIGATION LIGHTING

SECTION

SHEET PILING
R
=1

2'
-6
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R
=
2
5
'-0
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34'-3"

D
=
6
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'-
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"

CONCRETE ABOVE
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'-
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'-
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'-
8
"

CONCRETE AND GROUND.
DOLPHIN FILL BETWEEN
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" = 1'-0"16
3

SCALE: 

DOLPHIN PLAN

PILE (TYP.)
PS31 SHEET 

PILING
SHEET 

A3
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SECTION
C1 SCALE: 18" = 1'-0"

EL. 7.0

EL. "A"

COLORADO WEST

"A"LOCATION "B" "C" "D" "E" "F" "G" "H"

TIP EL. "F"

EL. "B"

SUPPORT PILE

100' HP14x73

BRACES

"N" STD PIPE

"G" WALER

"H" WALER

8'0 4' 16'

EL. "C"

EL. "D"

EL. "E"

"I" WALER

"J" WALER

COLORADO EAST

"I" "J"

"K" SHEET PILE

EL. -3.0

EL. -3.0

EL. -9.0

EL. -9.0

EL. -14.0
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"L" STD PIPE
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SCALE: 1" = 20'
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SUPPORT PILE (40 REQ'D)

100' LONG HP 14x73
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