STIMES

SDATES

Bulkhead Cap
(See Bulkhead Plans

for actual Cap outline) X

2 |

Compacted Fill

Plastic Filter Fabric
(Continuous)

Existing Ground

Mud Line
CR0OSS REFERENCES: ( ) .
For Dimensions L and X see Sheet

Pile Wall Data Table in Structures Plans.

7-8"

Bottom of Dim. X
and Filter Fabric

SECTION THRU BULKHEAD
(Showing Plastic Filter Fabric)

Grout (Typ.) (See Specifications)

‘ 2'_6"
‘ Type AT or ”Ff’(Tpr

Type "CI1"
or "c2"

..W ______________ &

Type "A" o;/ Ry
Plastic Filter Fabric

Type "A" or "H"

Type "A" Starter Pile

DETAIL "A"
(Cap and Anchoring System Not Shown)
(Section Taken Above Dimension X)

NOTE: Detail "A" shows a Part-Plan View of an assumed bulkhead.
See Bulkhead plans for actual Plan View.

Starter Pi/ex

7'-3"

Type "C2" Shown,
Type "C1" Opposite Hand

DETAIL "A"
(Section Taken Below Dimension X)

Type "B1" or "B2"

CFRP/GFRP SHEET PILE DESIGN CRITERIA AND NOTES

DESCRIPTION:
This Design Standard includes details for six types of piles with two thicknesses.
Type "A" is prestressed concrete construction with CFRP strands.
Types "B1", "B2", "C1" and "C2" piles (corner piles) are reinforced concrete construction.
Type "H" is prestressed concrete construction with carbon-steel strands.
Manufacture, cure and install Sheet Piles in accordance with the requirements of the
contract documents.

MATERIALS: (for materials not listed refer to the Specifications)
CONCRETE
Class: V (Special) with silica fume, metakaolin or ultra-fine flyash for Type "H" Sections.
V (Special) for all other sections.
Unit weight: 145 pcf

Modulus of Elasticity: Based on the use of Florida limerock aggregate concrete

REINFORCING BARS
Glass Fiber Reinforced Polymer (GFRP) bars meeting the requirements of Specification Section 932.

PRESTRESSING STRAND

Carbon Fiber Reinforced Polymer (CFRP) strand meeting the requirements of Specification Section 933.
Carbon-Steel strand meeting the requirements of Specification Section 931.

DESIGN PARAMETERS:
Type "A"
Concrete Compressive Strength at release of prestressing: 4000 psi minimum
Uniform compression after prestressing losses: 700 psi minimum
Pick-up, Storage and Transportation: 450 psi tension with 1.5 times pile self weight
for single-point pick-up at f'c = 6000 psi
Types "B1", "B2", "C1" & "C2"
Pick-up, Storage and Transportation: Minimum compressive strength f'ci = 4000 psi required for two-point pick-up;
f'c = 6000 psi for single-point pick-up.
Type "H"
Concrete Compressive Strength at release of prestressing: 4000 psi minimum
Uniform compression after prestressing losses: 800 psi minimum
Pick-up, Storage and Transportation: 0 psi tension with 1.5 times pile self weight
for single-point pick-up at f'c =z 6000 psi

PLASTIC FILTER FABRIC:
The plastic filter fabric shall extend to the bottom of the "X" dimension.

PILE PICK-UP AND HANDLING:

Two-point pick-up for lifting out of forms & two-point support for storage & transportation.
Single-point pick-up for installation only.

PILE FIT-UP:
The 2'-6" Sheet Pile dimension is nominal. This dimension may be shortened by the Manufacturer up to %" to

allow for Sheet Pile fit-up in its final position. Minimum Sheet Pile width is 2'-5%". No changes shall be made
to the tongues or grooves.

Two-Point Pick-up, Tie Down and Support Points Single Point

Pick-up

0.21 L 0.58 L 0.21 L

f L f

PILE STORAGE AND TRANSPORTATION SUPPORT DETAILS

Type "B2" Shown,
Type "B1" Opposite Hand

NOTES AND DETAILS
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STIMES

SDATES

BAR BENDING DIAGRAMS

L
11" X
(Typ.)
— Slope only on the tongue side 10"
(Typ.) DIMENSION A
A"‘ > - Bars A Prestressed B
Strands ~ S1 1'-1134"
] gl
7 H— | ‘ 2 s2 | 1-9%
=3 Pick-up Strand(s) K 53 oo
s Bars Bars Varies =le < sS4 | 1-6%"
*7 S1 52 = S5 1'-1034"
|~ 4 Ll ,9), - S6 11"
Bar SSJ/ iv 57 -7
Bar S4— S
_________________________________________________ - BAR A DIMENSION B
l T=10 in. 4"
B 7u B T=12 in. 6"
A“
BAR S (2-PIECE)
4% 6 sp. @ 4" Spaced at 1'-0" Maximum 6 sp. @ 4" 3 Spacing for (See Note 4)
Bars S
TYPICAL PILE NOTES:
1. Intermediate Prestress Strands not shown in Elevations and Sections.
L 2. All bar dimensions are out-to-out.
SHEET PILE DIMENSIONS 3. Bars A are GFRP #5
B T(in.) 10 12 4. Bars S are GFRP #4 and may be a single closed bar (hoop) with
11 X 3 3 equivalent area and tensile strength.
Y(Iﬂ) 33/]6 43]6
(Typ.) 20 ') ) 4 5. For Dimensions L and X see Sheet Pile Data Table in Structures Plans.
in.
C"‘ Prestressed
2~ Bars A / Strands B
] o -
7 | [ _____—___-= , T g , T . . T g
A ﬁ Pick-up See Detail "D" - " 3| See Detail "E" ) " v See Detail "D — = 3
S O QS
ARIES Strand(s) . S N .
= Bars Bars N \ N \ Ny \ 0
~ N\ = X Ny
E— S3 s2 N — 4 )N N —
L1 L L L /
77 T 7 7N /
Bar 57 al=~ [~— Bars A al- L] a = Bars A
Bar S6 2 2 2
% ®) S —Bars S1 % ® T =1 Bars S2 ® S — Bars S3
. .| ®© = . 1
\ Y W - ———————— l ~ s % 3" Cover & S5 | |3 Cover ©] = % 3" Cover
] oy J (Typ.) < 2 J (Typ.) N e (Typ.)
c \> 2 ~ Bars A B‘J 7" N— Bars A
1 L /] 5 ! L /] 3 77i§r — i
455" 6 sp. @ 4" Spaced at 1'-0" Maximum 6 sp. @ 4" 3" Spacing for a3 A 5 & %J
Bars S © O
STARTER PILE SECTION A-A SECTION B-B SECTION C-C
3% Y zZ 4z
wall CFRP STRAND DIA. [MAXIMUM n D TOTAL # OF SECTION * STRESS R
Thickness (in.) L ** (in.) STRANDS MODULUS (in.?) (psi)
‘ 1/2,, g%l’ ‘ ]/2,, 1/2” 3 1/211
T=10 in. 0.49 (12.5mm) 26'-0" 4 4 10 500 730 ‘ ‘ - —
0.5 (12.7mm) 27'-0" 3 51, @ 8 500 830 m
0.6 (15.2mm) 27'-0" 3 51, % 8 500 840 ! . \ ‘ /
N
T=12 in. 0.49 (12.5mm) 31'-0" 5 3y 12 720 730 .
Ny
0.5 (12.7mm) 31-0" 3 5y, 8 720 700 KW o8
0.6 (15.2mm) 31'-0" 3 5% 8 720 710 ¢ ¢
* Unit Prestress after losses @ Section B-B. Alternate symmetrical strand patterns: " "en
** Based on lifting using single point pick-up. (1)4sp.@2" &1 sp. @ 8 DETAIL D DETAIL E
(2)2sp. @4 &1 sp. @ 8" (Typical Tongue) (Typical Groove)
TYPE "A" STANDARD SECTION
=| DESCRIPTION:
RE‘L/?i’TON G FDOT(} DEVELOPMENT AL PRECAST CONCRETE CFRPIGFRP SHEET PILE WALL INND:X SZZET
09/01/16 |3 —= > DESIGN STANDARDS ‘ D22440| 2 of 5
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BAR BENDING DIAGRAMS

11" 2'-0 X
(Typ.)
— Slope only on the tongue side 10"
AA‘ S B s Prestressed 5 (Typ.) DIMENSION A
/ Strands ~ S1 1'-1134"
] 52 1'-9%4"
[ S 2
=32 / f _i' ____________________ — Pick-up Strand(s) i EBT 53 2'-2"
s Ear< 0 \,\ T Ea< Varies =le 54 ]’—63/;,”
57 °H ‘ == 5o = S5 1'-10%"
- - | e : T
Bar S5 L % —
= Y ) s7 1'-7Y
3a)
Bar S4—7 <
_________________________________________________ - BAR A DIMENSION B
' T=10 in. | 6"
B 7u B T=12 in. 8"
A= BAR S (2-PIECE)
455" 6 sp. @ 4 Spaced at 1'-0" Maximum 6 sp. @ 4" 3" Spacing for (See Note 4)
Bars S
TYPICAL PILE NOTES:
1. Intermediate Prestress Strands not shown in Elevations and Sections.
L 2. All bar dimensions are out-to-out.
SHEET PILE DIMENSIONS 3. Bars A are GFRP #5
17" 2.0 X T(in.) 10 12 4. Bars S are GFRP #4 and‘ may be a single closed bar (hoop) with
Y(in,) 33 43 equivalent area and tensile strength.
(Typ.) Z(in‘) 3]6 4]6 5. For Dimensions L and X see Sheet Pile Data Table in Structures Plans.
10" -
C"‘ Prestressed (Typ.)
2~ Bars A / Strands B
7 } ] T & T . T %
== _ﬁ ____________________ Pick-up See Detail "D" "—’ 3 See Detail "E" "—’ o See Detail "D" "—’ 3
S i Strand(s) o S <
= Bars V L Bars | ,—H & | o | FH Y
53 0 2 - s2 N . ] o N g
‘ i i SRV s W ] T e
Bar S7 S| S | — 4 = S ~— “lk‘
~ = Bars A - Bars A
Bar S6 | NN N ! SN T
\ 5 N ©F £ Bars S1 % G s |=—Bars 52 &| N ®| i —~— Bars S3
o SRS o S o .| ®© "
\ Y W - ———————— l &~ S5 v ] 2" Cover & S| s i 2" Cover ™| 5, & 5 . 2" Cover
] NN £ (Typ.) =|2 : (Typ.) N 2 { (Typ.)
c \>2~BarsA B‘J 7. f§ Q ;:" — g Bars A
N
A E— 'y T s PO I 3 g o e Y
415" 6 sp. @ 4" Spaced at 1'-0" Maximum 6 sp. @ 4" 34" Spacing for ¢—= &l 3 ‘ & g ¢—= & QSJ
Bars S © ¢ ‘ O
STARTER PILE SECTION A-A SECTION B-B SECTION C-C
Y 3% Y z 4z
wall STEEL STRAND DIA.|MAXIMUM n D TOTAL # OF SECTION * STRESS
Thickness (in.) L** (in.) STRANDS MODULUS (in.?) (psi)
- ]/211 ‘25/3” ‘ ]/Zu 1/2u ‘ 3,, ‘ ]/Zu
T=10 in. 0.6 26'-0" 8 2 9 500 920 ‘ ‘
T=12 in. 0.6 29'-0" 8 2 9 720 800 /_—\
* Unit Prestress after losses @ Section B-B. | s \ | /
** Based on lifting using single point pick-up. N
S
2\
£
¢ ¢
DETAIL "D" DETAIL "E"
(Typical Tongue) (Typical Groove)
TYPE "H" STANDARD SECTION
2| DESCRIPTION:
RE‘L/?g’TON G FDOT(} DEVELOPMENT AL PRECAST CONCRETE CFRPIGFRP SHEET PILE WALL ]NND:X SC‘I'%ET
09/01/16 |3 —= > DESIGN STANDARDS ‘ D22440| 3 of 5
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STIMES

SDATES

See Detail "D"
L
1S ot Bars Al
" Slope is to . - ., Bars Al Bars A2
this point 11 2'-2 | X 7L Bars A3 Bars A2
’- C Bars A3 — B"‘ Bars A2 — —Bars Al A Bars Ad a1 Bars A3 Bars A3
ars d=1— Bars A4 g=1— Bars A3
y | Bars S1 Bars A4
Slope only on — e e | I d1- Bars A4 o~1{— Bars A4
v tongue side C Bars S2
> = ) Bars A4 - Bars A4 ~1{— Bars A4
52 51 4 Bars A4
. . Bars A > -~ Bars A4
. Pick-up Strand(s) Bars A4
S L L )’,/ 3" Cover ]
Bars S3 ——1__| (Typ.) See Detail "D" 3" Cover
' (Typ.)
Bars 54— , SECTION A-A SECTION B-B
___________________ -y e ———————————
7
LC B‘J ——Bars A4 A‘J 10"
VIEW C-C 1 .
44" 6 sp. @ 4" Spaced @ 1'-0" Maximum 6 sp. @ 4" 34" Spacing for
Bars S SHEET PILE DIMENSIONS
ELEVATION T (in.) 10 12
(TYPE "BI" PILE SHOWN, TYPE "B2" PILE OPPOSITE HAND) Y (in) 3%, 43,
Z (in.) 3 4
BAR BENDING DIAGRAMS s
STIRRUP DIMENSIONS (T = 10") STIRRUP DIMENSIONS (T = 12")
@ |BAR MARK| RI R2 R3 R4 R5 R6 R7 R8 @ |BAR MARK R1 R2 R3 R4 R5 R6 R7 R8
S ]]1/4:; 9%“ 11—61/2” 2]/2" 5 43/4u 51/2H 4%!1 S1 ]]]/2:: 10" 1'-6" 3]/2" 7" 4%n 53/4:1 6"
o ) ],_]]/2,, 9%,, ]'—83/4” 2]/2“ 41/2,, 51/2,, 53/4” 4%” 00 52 ]1_]3/477 10" ]'—8%” 3]/2,, 6]/2” 5%” 53/411 6"
53 ]]1/4:: 8" 1'-6" ]]/4!1 o 4]/2” 4]/2u 5 53 ]]1/2:: 8%“ 11_5_3/417 o 7" 4%” 4]/2u 7%”
54 ]]%n 4%, ],_13/4., 13/4“ G 33/4!! 21/2” 6%” S4 ]]]/Zn 4" ],_1%u 21/4:‘ 7 3%!! 2]/2u 8%”
S ]]]/Zu g" 1'-4" 4" 5]/2:: 6]/21: 8" 4" S 1'-0" 81/2“ ];73]/41: 5%11 7]/2” 6]/4:: 8]/2:: 5]/4::
450 52 1,_]%” g" ],_53/4,, 4" 41/2,, 71/2,, g" 4" , 9 () ],_2%” 81/2u ],_5]/21, 5%,1 6]/2” 7%,, 81/2“ 5%,,
S3 1 ]1/2,, 63/4" 1-q" 2]/4” 51/2,, 6%” 63/4” 51/2,, S3 7-0" 7 1_g" 3" 7]/2,, 6%” 7" 7%,,
sS4 ]]]/Zu 31/2,, 1'-0" 3" 51/2,, 5 31/2:: 7 S4 1'-0" 31/2:: ]]%u 33/4:: 7]/2,1 5 3]/2u g
51 1-0" 6" ]r_03/4n 51/4:1 6" 7%,, 10]/4!! 3" S ]"0]/2” 61/4" ]]3/4“ 7" g" 6%” ]03/4” 4"
52 ]:_2” 6” ]l_23/4n 5%;: 43/4“ 8%” ]0]/2:: 3:: 60 52 ],_2%,, 6]/4” ],_2,, 7,, 6%” 8” ]03/4“ 4” DETAIL uDu
60° ° " " n "
s 1o | ap 0z | 37| o | & | 8| % 5 1oy | 5 || | & | & o | » (TYPE "BI" PILE SHOWN, TYPE "B2" PILE OPPOSITE HAND)
54 1'-0" 2]/211 10" 4]/211 6" S%H 4" 71/2:: 54 11701/21, 21/2:: 9]/2:; 5]/2:: g" 5]/2:: 4%., 9%“ NOTES:
1. This drawing includes details for precast concrete corner piles for 10"
R5 R6 and 12" thick sheet pile systems. The details apply equally to both thicknesses.
2. The bar configurations shown in Sections A-A and B-B shall be used for
@ angles between 15° and 75°. For @ angles not shown, the reinforcing bar
dimensions may be interpolated or extrapolated from the stirrup dimensions shown.
— 3. All bar dimensions are out-to-out.
« ™ Varies 4. Bars A are GFRP #8 and Bars S are GFRP #4.
& 5. Values for Stirrup Dimensions are shown for @ equal to 30°, 45° & 60° only.
6. Bars S are fabricated as a 2 piece stirrup with a minimum lap length of 8",
g as shown in Bar Bending Diagrams, or a single closed bar (hoop) when
g = approved by the Engineer.
& 7. If Type "B1" or "B2" pile is used as a Starter Pile show tongue on both sides of pile
R7 ‘ R8 from Dim. X down. Show dimensions for Bars S2, 53 & 5S4 in shop drawings.
‘ BAR A2 8. If tongue must be on the opposite side from that shown all dimensions and Bars A,
BARS S1 & S2 . IEZ, 23 and '54 WL/'//Xbe t;eAS(alme@but opgzsitteph?ndb o Toble in Struct o
(2 - PIECE) . For Dimensions L, X and Angle @, see Sheet Pile Data Table in Structures Plans.
TYPE "BI" AND "B2" - VARIABLE ANGLE CORNER PILE
LAST =Z| DESCRIPTION: INDEX SHEET
Revision [ FDOT(} DEVELOPMENT AL PRECAST CONCRETE CFRPIGFRP SHEET PILE WALL No No
09/01/16 |3 ==~ DESIGN STANDARDS ‘ D22440| 4 of 5
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[CA)
| e 10% o X NS
P e | 2
= T ection C- -
B C B 2 ~ Bars A2 Bars Al 10" T 515 <2 |
D | Bar A4 A SIS ) NI
: Bars S3 l (Typ.) Bars Al 3" Cover =
1 X 7 ______J [ ______—_—__—__1 * Bar A4 3 * Bar A4 i
0= —/ —f—t X Bar A5 Bars S1 Bar A5
55 Bars S5 \ﬂﬁ A\ éé? » . |. ** Bar A4 —t—Bars A2
T — T Bars 54 - = S i L ** Bar A4 AN 1 {-Bar A6
o= ) ==
— ) Pick-up _ Bar A6 =~
] f ] Strand(s)
30 Bars A5 Bars A3 7" > (Typ) /A Bars A3 Bars A3 Y
]’_8” . "
vl o 17-9" b (Typ) P C‘ B A See Section C-C 3" Cover
== Bars 52 Bars S1 ]
:L :°~ 7-8" For 10" Pile
2 END VIEW . . . 1-9" For 12" Pile
S5 4 6 sp. @ 4 Spaced @ 1'-0" Maximum 6 sp. @ 4 3Y Spgcmg SfOf SECTION A-A SECTION B-B
w0 ars
ELEVATION
, ) Is Bar sha e 1'-2" shorter than other ars for = .
(TYPE "CI" PILE SHOWN, TYPE "C2" PILE OPPOSITE HAND) * This Bar A4 shall be 1'-2" sh h her A4 b for T = 12"
Bars A2 ** This Bar A4 (not shown in elevation) is included only if T = 12".
T / \
BAR BENDING DIAGRAMS
y 3%y [ Bars? R2  R3
— Bar S3
- STIRRUP DIMENSIONS
1/2u 2 % ‘ 1/2u g
‘ ‘ | Bar 54 o |7 (in)|BAR MARK | RI | RZ | R3 Ny
| - Bar S5 S1 7 sy | < 0
[\ IR 52 7ol s | a4y
‘ L Bar 46 10 S3 64 | 7y | 43y STIRRUPS S STIRRUPS S
*Bar A 54 sy | 6l | a3y . (2 - Piece) (3 - Piece)
S5 | 5% | 4y D
Bar A5 Bars A2~ R 90° A 4 % >
‘ NN S1 9" 43" 9" NI )
** Bar A4 S - . < < ¥ < -2" Varies |
‘ SECTION D-D (T=10") 52 J 7| 6% IRV RS ‘
N R Bars A3 F#C -—Bars S2 12 S3 8l | el 674" o o
P Bars A2 1/ 1/ 3 :{ 45
‘ ] Bar A6 7\ sS4 7% sl | 6% /:O (Bars A2 only)
~ < F") — - - - — - —1 3/u 3/ 3/n ”
| -] | 55 674" | 4%" | 6% BARS A
N S nl© Bar A4 e Bar S2
/A/ S gar B 1 Bar S3 Note: All Bar dimensions are out-to-out.
2l ¢ Bulkhead —1 <8 o SHEET PILE DIMENSIONS VoTES
v op: I_ou " [STEN :
For 10" Pile r-3 I B '\ /—Baf 54 T (in.) 10 12 1. All bar dimensions are out-to-out.
For 12" Pile -3 T S|'s  Bar A4 — | Bar S5 ; 5 B 2. Bars A are GFRP #8 and Bars S are GFRP #4.
e Y (in.) 376 4716 3. This drawing includes information for precast Corner Piles for 10" and 12"
Z (in.) 3 4 thick Sheet Pile systems. The details apply to both thicknesses but the bar
_ —10" " | configurations change slightly according to the thickness values used.
SECTION C-C (T=10" or 127) L] Bar A6 4. If Type "C1" or "C2" pile is used as a Starter Pile show tongue on both sides
of pile from Dim. X down. Show dimensions for Bars 52, 53, S4 & 55 in
shop drawings.

5. At the Contractor's option Bars S may be fabricated as a 2 piece or 3 piece
bar with a minimum lap length of 8", as shown in Bar Bending Diagrams, or
as a single closed bar (hoop) when approved by the Engineer.

6. If tongue must be on opposite side (Groove Side) from that shown,

SECTION D-D (T=12") all dimensions and reinforcement shall follow the corresponding Tongue

or Groove side.

7. For Dimensions L and X see Sheet Pile Data Table in Structures Plans.
TYPE "CI1" AND "C2" - RIGHT ANGLE CORNER PILE
LAST =Z| DESCRIPTION: INDEX SHEET

Revision [ FDOT(} DEVELOPMENT AL PRECAST CONCRETE CFRPIGFRP SHEET PILE WALL No No
09/01/16 |3 =" DESIGN STANDARDS “ D22440| 5of 5
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