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S.E. = 0.040'/Ft.

Attain Sta. 13+44 to Sta. 14+37

Δ = 11°37'46"

D = 19°11'17"

R = 300.00'

T = 30.55'

L = 60.89'

E = 1.55'

CURVE DATA

PI Sta = 14+44.06

Remove Sta. 16+73 to Sta. 17+66

PI Sta = 16+11.61

CURVE DATA

E = 13.13'

L = 174.36'

T = 89.72'

R = 300.00'

D = 19°11'17"

Δ = 33°18'01"

S.E. = 0.040'/Ft.
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Approach Guardrail

Traffic Barrier Terminal 5A - 1 Ea.

Steel Plate Beam Guardrail, Type A - 50 Ft

Traffic Barrier Terminal 1 (Spl.) Tangent - 1 Ea.

Steel Plate Beam Guardrail, Type B (Special) - 12.5 Ft

Steel Plate Beam Guardrail, Type A - 25 Ft

Traffic Barrier Terminal 5A - 1 Ea

Approach Guardrail
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See Std. 630301 for shoulder widening

P Cul, Cl C, Ty 1 EQRS 24" - 28 Ft

US  20.7' Lt Sta 15+89.3 El 491.4

DS  21.6' Lt Sta 15+63.1 EL 491.3

Aluminized Steel Corrugated pipe
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Existing structure to be removed

Station 14+98.16 - Single span precast

prestressed concrete deck beam bridge

47'-7" bk-bk Abutments

SE 0.040'/ft across deck
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Tree Removal - Unit Diameter

Sta. 14+82, 20.7' Lt. - 13 Units

Tree Removal - Acres

Limits will be the area 10 ft wide adjacent to the existing

ROW on the right from Sta. 13+00 to Sta. 14+13.51 and the

area 10 ft wide adjacent to the new ROW on the right from

Sta. 14+13.51 to Sta. 16+96.25 for a total of 0.1 Acres.

BEGIN IMPROVEMENT - STATION 13+00
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Construction Limits

with Standard End Section

Boring

Rock El

480.95

Rock El

482.73

Set Piles

in Rock

1

4"/Ft

Place riprap on slopes as directed by

the Engineer - Estimated 89 Tons

(Included in bridge quantity)

Feet

0 40 80
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6'-0"2
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54 5'-6"

5'-3"#4

#4

Bar No. Size Length Shape

(For information only)

A(E)

B(E)

S(E)

U(E)

17" X 48" PPC DECK BEAM

(Showing dimensions)

(Showing reinforcement and permissible strand locations)

Note: Place the number of strands specified in each row

      symmetrically about the centerline of beam in the

      permissible strand locations shown.
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7" 3 spaces at 6" = 9" 9"4

1

2"

5-#4 S1(E) bars, Top

5-#4 S(E) bars, Bottom

1'-6"

Place 1 A1

bar at ℄

C B

BC

A A

1

1

2"

B(E) A(E)

S(E) and

U(E)

S(E) and

of lift

cl.

10 strands

7-#4 A(E) bars at 3'-0" cts., Top

13-#4 A1(E) bars at 1'-6" cts., Bottom of Top slab

27-#4 S(E) bars at 9" cts., Bottom

27-#4 S2(E) bars at 9" cts., Top

12 strands

2 strands

10

1

2

"

1'-7

1
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"

6"

#4 bar = 1'-11"

#5 bar = 2'-6"

4 lines of bars with 2 lengths per line.

  Bars noted thus 4x2-#5 etc. indicates

and Bill of Materials.

  See sheet 5 of 10 for additional details

Notes:

A1(E) or S2(E)

MINIMUM BAR LAP

S1(E)

S2(E)

℄ Lifting loop

1-#4 U1(E) bar B1(E)

A1(E)

60° min. angle

U1(E)

SECTION A-A

PLAN VIEW

SECTIONB-B

VIEW C-C

SECTION B-B

U1(E)

S2(E)

S1(E)

B1(E)

A1(E)

BAR LIST

ONE BEAM ONLY

Note: Spacing of S(E) and S2(E) bars may be adjusted

      up to 4" in the immediate area of the transverse

      tie diaphragms to miss the block outs for the

      transverse ties.
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17" X 48" PPC DECK BEAM DETAILS
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1,104Sq. Ft.

Precast Prestressed Concrete

Deck Beams (17" depth)
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16" 10
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3'-7"

Note: Connect beams in pairs with the

      transverse tie configuration shown.

5 required

Coupling nut 5" long

10 required

10 required

(Thread each end 4")
10 required

9
"

4

1

2
"

4

1

2
"

9
"

4

1

2
"

4

1

2
"

10"
3

1

2"

2'-3"

1'-8" 3

1

2"3

1

2"

3" ∅ Holes

1'-1

1

2"

(Exterior)(Interior)

   All bearing pads shall be 1" thick.

Notes:

   Omit holes when using expansion bearings.

   Expansion bearing pads shall be bonded to the substructure.

Edge of beam

FABRIC BEARING PAD

FIXED

FABRIC BEARING PAD

3" ∅ Hole

℄ Key

Nut for 1" ∅ Rod 1" ∅ x 3'-11" Rods

4" x 4" x 

1

2" ⅊ Washer

LIFTING LOOP DETAIL

SECTION A-A

3" ∅ Opening

TYPICAL TRANSVERSE TIE ASSEMBLY

1

1

4" ∅ Conduit

3-

1

2" ∅

BILL OF MATERIAL

BAR S2(E)

BAR A1(E)

BAR U1(E)

BAR U(E)

BAR S1(E)

BAR S(E)

6 - P.P.C. Deck Beams at 4'-0" each = 24'-0"

12'-0"

24'-0"

12'-0"

Profile Grade Line

Slope 0.04'/Ft. = 11

1

2" Drop

℄ Roadway

CROSS SECTION

NOTES

Prestressing steel shall be uncoated high strength, low relaxation 7-wire strand, Grade 270.

The nominal diameter shall be 

1

2

" and the nominal cross-sectional area shall be 0.153 sq. in.

The 1" ∅ rods in the transverse tie assembly shall be tightened to a snug fit and the threads

set. Pockets on exterior faces of bridge shall be filled with grout after transverse tie assembly

is in place.

Two 

1

8

" fabric adjusting shims of the dimensions of the exterior bearing pad shall be provided

for each bearing pad location.

A minimum 2

1

2

" ∅ lifting pin shall be used to engage the lifting loops during handling.

Corrosion Inhibitor, per Article 1020.05(b)(10) and 1021.07 of the Standard Specifications,

shall be used in the concrete for precast prestressed concrete deck beams.

Compressive strength of prestressed concrete, f'c, shall be 6000 psi.

Compressive strength of prestressed concrete at release, f'ci, shall be 5000 psi.

2'-6"
19'-6"

46'-0"

23'-0"

1'-3"
℄ 3" ∅ Hole for transverse

2'-0"
19'-6"

2'-6"

23'-0"
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3"
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.

typ.

holes bott.

Exterior

beam

holes Top

tie diaphram

2 each end tie assemblies

rods at fixed ends only

PLAN VIEW

℄ 2" ∅ Holes for dowel

℄ Transverse

℄ Lifting loops

1

4" ∅ Vent

3

4" ∅ Drain
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ABUTMENT

   beam.

   joint shall be cast against the in-place

   Wingwalls above the bonded construction

1.    The Backwall and the portion of the

fy = 60,000 psi

f'c =  3,500 psi

1,490

12.7

Reinforcement Bars Lbs.

Cu. Yds.Concrete Structures

ShapeLength

6'-3"

6'-4"

24'-9"

24'-9"

8'-0"

11'-1"

4'-1"

4'-11"

3'-1"

Size

#4

#4

#4

#7
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#6

#4

#4

#4

No.

26
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50
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h

Bar

Agg. Surf. Cse.

8
"

Excavation

Structure

width

Max. pay
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1'-3" 1'-3"

2'-6'

2
"
c
l
.

p

(At Right Angles)

p

2"cl.

s

2" Chamfer

1" P.J.F.

Full width

6" 7"

1
'
-
3
"

V
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i
e
s
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-
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"
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n
.

1
'
-
6
"

 Bonded  

Const. Joint

2
'
-
1
1
"

2
'
-
1
"
 
o
.
-
o
.

4'-6"

2'-2" o.-o.

* Elev. at Const. Joint

v or v3

u bar p bars

s bars

1
'
-
3
"

2
'
-
6
"

1
'
-
3
"

7
"

4

'

-

3

"

3

'

-

9

"

6

"

7'-0" 3'-6" 3'-6" 7'-0"

4-Piles at 7'-0" = 21'-0"

25'-1"

P.G.E. 494.18 Bent #1

Thru Abut.)

(See Section

12-#7 p bars

1
'
-
6
"

Level

 Bonded  

Const. Joint

3
'
-
8
"
 
M
i
n
i
m
u
m

1
'
-
6
"

1
1
"

3'-9"6"

Level

(
t
y
p
)

Pile Cut-off Line

7-#4 s bars at 11" cts.9"9"

Top & Bottom of cap

3-#4 s bars

Top & Bottom of cap

9"

8-#6 u bars, High side

5-#6 u bars, Low side

(each face)(each face)

1
4
-
#
4
 
h
 
b
a
r
s

1
2
-
#
4
 
h
 
b
a
r
s

3-#4 v, Low side

(each face)

(each face)

(each face)

Varies

T.C.E. 492.68 Bent #1

(At Right Angles to Abut.)

El. 491.62 Bent #2*

El. 493.20 Bent #1*

El. 491.65 Bent #2

El. 493.17 Bent #1

El. 492.13 Bent #2*

El. 492.69 Bent #1*

El. 492.15 Bent #2

El. 492.67 Bent #1

El. 492.63 Bent #2*

El. 492.19 Bent #1*

El. 492.66 Bent #2

El. 492.16 Bent #1

El. 490.66 Bent #1

El. 490.12 Bent #2

Btm. El. 487.95 Bent #2

Btm. El. 488.49 Bent #1

P.G.E. 493.64 Bent #2

T.C.E. 492.14 Bent #2

4

'

-

4

"

2'-0"

   to ASTM A 706, Grade 60.

2.    Reinforcement bars shall be according

Bar h & h1

3'-0"

3
'
-
1

5

8
"

1-#4 h1 bar

2-#4 v1, Low side

25-#4 v2 bars at 12" cts. 3-#4 h2 bars

6"

℄ Pile (Typ.)℄ Pile

2
'
-
2
"

6"

℄ Roadway

℄ Roadway (0° Skew)

90°

2'-0

1

2"2'-0

1

2"

12'-6

1

2"12'-6

1

2"

h or h1

1

'

-

0

"

9

1

2
"

℄ Brg.℄ Piles

1
1

2

"

c

l

.

1

1

2

"

c

l

.

v1 or v4

℄ Abutment

Bar u

Bar s

in 1

1

2"∅ Holes (2 each beam)

1"∅ x 2'-6" Grade 60 Dowel Rods

1

1

2"cl.

v2

h2

SECTION THRU ABUT.

℄ Piles

5

1

2"9

1

2"

1

1

2"
℄ Bent

BACKFILL & BERM DETAIL

h1

h2

v1

v2

FOR ONE ABUTMENT

BILL OF MATERIAL

DESIGN STRESSES

NOTES

PLAN

ELEVATION
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5'-1"#46v3

5'-11"#44v4

h

2'-0" 3'-0"h1

h

h
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'
-
0
"

h
1

4

'

-

3

"

h

1

±
1
'
-
7
"

p

s

(Typ. between piles)

(each end)

H
i
g
h
 
s
i
d
e

(
e
a
c
h
 
f
a
c
e
)

L
o
w
 
s
i
d
e

3-#4 v3, High side

2-#4 v4, High side

NOTE: North abutment shown, reverse for south abutment.



STEEL RAILING, TYPE S-1

HSS 6 x 3 x 

1

4

x 3

3

8

" long

6"

3
"

11

16" ∅

holes

7"

6
"

3
"

1

2"

HSS 6 x 4 x 

1

4

x 3

1

2

" long

3

1

2" 1

3

4"1

3

4"

2

3

4

"6"2

3

4

"

5
"

2

1

2
"

11

1

2"

1

2
"

7

1

2"

1

2"

3
"

1

1

2
"

1

1

2
"

1

2
"

4
"

1

1

8" ∅ holes

2"2"

2

1

2
"

±

1

8
"

±

1

8
"

With Slot (shown) or

Approved Recessor Recess

Without Slot

As Required

3

8"

±

1

8"

1

8" max.

3

4
"

A

A

1

1

2
"

1
"

2

3

4

" 3

3

4

" 3

3

4

" 2

3

4

"

2" 1

3

4

"

3

4

"

1'-1"

℄ 1

1

8" ∅

Holes

℄ Post

3

"

3

0

°

1

3

4

"

3

4

" 2" 2" 2"

DD

℄ Post

3

16

3

3

4"1

3

4"
2"

3

4"
2"

6

1

2"

1

1

2

"

3
"

3
"

1

3

4"1

3

4"

6"

3

4
"

3

4
"

3

16

1

2" x 1

1

2" x 6" Bar

1
0
"

#3 bar

1

4

1

2"

1" 2"

⅊ 1" x 6" x 13"

1

1

8" ∅ Hole

Cast 1" voids behind

each nut

* 1" H.S. Nut AASHTO M 164

  welded to ⅊

3
"

1"

3

4" ∅ x 6" Granular or solid flux

filled headed studs conforming to

Article 1006.32 of the Std. Specs.

automattically end welded.

4 Required per ⅊

* 

3

4" ∅ XXS Pipe or hex coupler nuts

  conforming to AASHTO M291,

  Grade A - 3" long welded to #3 bar

  and tap pipe for 

5

8" ∅ Cap Screw.

4
"

1
2
"

3

4"

1

4
"

5
"

2
"

1"

Traffic side of rail

3

16

1

4
"

3

4"

3

4" ∅ Drain Hole

1" ⅊

1

4
"

2
"

2
"

8
"

bolts.  Provide 2 flat washers & locknuts

for guard rail connection shown on Hwy

Std. 631026 or BLR 27-1.

1

1

2"1

1

2"

3"

3

3

4"

3

1

2
"

2

1

2
"

3

3

4"

3"

1

1

8" ∅ Holes in

angles and plate

⅊ 1" x 6" x 13"

⅊ 

1

2" x 11

1

2" x 5"

L 6 x 4 x 

3

4

 x

6" long

W6x25

Grind 

5

16" Chamfer

HSS 6" x 4" x 

1

4

"

x 3

1

2

" long

hole in post

Locknut

1

1

8" x E Slotted

Holes in hollow

structural section

Locknut

3

4" ∅ Holes in hollow

structural section

⅊ 

3

8" x 2

1

2" x A

Top & Bottom

Typ.

Each Side

with flat washer

6
"

3

1

2"

1

3

4"

2

1

2
"

7

8" ∅ Holes

in post

1
'
-
1
1
"

3

3

4"3

3

4"

3
"
3
"

H.S. bolts with

hex nut & flat

washers

1
0
"

3
"

3

1

2"

13

16" x 3" Slotted holes

℄ Slotted holes

L 6 x 4 x 

3

4

in angles

CC

6
"

3
"

1
'
-
0
"

HSS 12 x 4 x 

1

4

2
'
-
3
"

HMA wearing

surface

4"

1

2
"

1
"

2

1

2"

W6 x 25

hole in post

with locknut & flat washer.

section may be drilled in the field.

in angles

x 5"

**

3
"

1

3

4
"

1
0
"

2

1

2
"

1

3

4
"

M-164 anchor bolts with

flat washer and lock washer

screws with flat washer

BWS varies

⅊ 

1

2" x 7" x 6"

HSS 6" x 3" x 

1

4" x 3

3

8" long

Varies

3
"

B

B

reinforced elastomeric pad

1'-9"

to end of

beam

47'-0"

2'-3"

beam

to end of

1'-9"

5 Rail Post Spaces at 8'-6" = 42'-6"2'-3"

2
'
-
5
"
 
w
i
t
h
o
u
t
 
w
e
a
r
i
n
g
 
s
u
r
f
a
c
e

(10'-9" Maximum Post Spacing)

A

Item Unit Quantity

Steel Railing, Type S-1 Foot 94

4"

6"

4
"
4
"

1
2
"

1
2
"

2"

2"

1" Plate

Roadway Side

10 Guage

1"

4
"

2"

NOTE: Curled End Section

  incidental to Steel Railing.

  Two (2) required.

    as shown on the design plans.

T = Total movement at expansion joint

11"

9"

4"2"1'-8"

2'-10"

2'-4"

2'-0"

7"

5"

Rail Splice

>9" to 13"

4"2"1'-8"Up to 4"

ECBADT

B

1

4" at rail splice

D at exp. jt. at 50° F.

C 4"4"

11

16" ∅ holes

in 

3

8" ⅊

Typ.

Locknut

Hollow structural

section

C

2

1

2"

B

 * Threaded areas shall be plugged or

   blocked off during casting of beam.

PLAN-BOTT. SPLICE ⅊

TYPICAL

3

16

2

1

2" 2

1

2"

>4" to 6

1

2"

>6

1

2" to 9"

3

3

4"

1

4"

2

1

2"

3

1

2"

4

1

2"

5

1

2"

6

1

2"

8

1

2"

3

1

2"

SPLICE DIMENSIONS

CURLED END SECTION DETAILS

5

32

5

32

3

16"

6

1

4" R

24"±

3

"

 

M

i
n

.

1

4"

1
6
"
±

1

1

8"∅ Holes

1
2

1

4
"

BILL OF MATERIAL

RAIL POST SPACING

1

8" x 7" x 6" Fabric

SECTION B-B SECTION AT RAILING POST

x 3

1

2" long

HSS 6" x 4" x 

1

4"

2-

5

8" ∅ x 5

3

4" cap

2- 1" ∅ x 7

3

4" AASHTO

⅊ 

1

2" x 11

1

2"

13

16" ∅ Holes

7

8" ∅ holes in hollow structural

2-

3

4" ∅ x 6" Round Head Bolts

13

16" x 5

1

2" Slotted

1

1

8" ∅ Holes 2-

3

4" ∅ x 3

1

4"

5

8" ∅ x 1

3

4" Cap Screw

⅊ 

3

8" x 10

7

8" x A

3

16

SECTIONS AT RAIL SPLICE

XS pipe spacer, 

1

2" long

with flat washer & 

3

4" ∅

5

8" ∅ x 1

3

4" Cap Screw

AT EXPANSION JT.

RAIL SPLICE CONNECTION

1-

13

16" x 5

1

2" Slotted

2-

13

16" Holes in angles

SECTION C-C

1

1

8" ∅ Holes for 1" ∅ x 4" Round head

END OF RAIL DETAILS

ANCHOR DEVICE

VIEW D-D

VIEW A-A

ROUND HEAD BOLT

⅊ 

1

2" x 11

1

2" x 5" ⅊ 

1

2" x 7" x 6"

3

16

3

16

Notes:

For multi-span bridges, sufficient 

1

4

 x 6" x

1'-2" galvanized steel shims shall be provided

to align rail between adjacent spans. Cost

included with Steel Railing, Type S-1.

All steel rail elements shall be galvanized

according to Article 509.05 of the Standard

Specifications.

** The studs of the anchor devices shall be

placed below the top reinforcement bars and

the outermost longitudinal reinforcement bar

shall be placed directly above the studs of the

rail post anchor device. The anchorage studs

may be bent down 

1

2

" to accommodate the

top reinforcement bar placement.
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6 Lines

Lettering for

7 Lines5 Lines

A

A

SEE GENERAL PLAN AND ELEVATION

FOR

LETTERING

Material: Best quality brass or bronze.

Four lugs at least three inches long, cast on back of plate.

Border and Lettering:

Fastenings:

NAME

PLATE

Back of Abutment

Wingwall

Wingwall

6" min.

6" min.

3"

Name Plate

1

2
"

1

2"

1
2

"

 

R

.

Center of 

7

16" ∅ holes

for bolts when required

1

8"

7

16"

5

16"

5

16"

7

16"

1

8"

5

16"

7

16"

1

8"

3

8
"

3

8
"

5

1
6
"

1

4
"

5

1
6
"

1

4
"

5

8
"

1

2
"

1

2
"

1

2
"

1

2
"

1

2
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

1

2
"

1

2
"

1

2
"

1

2
"

1

2
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

5

8
"

1

2
"

1

2
"

1

2
"

1

2
"

1

2
"

5

8
"

5

8
"

5

8
"

5

8
"

1

2
"

1

2
"

1

2
"
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15"

7
"

8
"

9
"

Raised 

1

8

 inch. Square cut and not tapered. Top surface polished.

SECTIONS A-A

LOCATION OF NAME PLATE

ELEVATION

PLAN

DETAIL OF NAME PLATE



A

       AASHTO M270 Grade 50.

Note: The steel H-piles shall be according to

***

See Detail C

*CJP. typ.

**Weld access

holes

H-Pile

1
"
 
M
a
x
.

t
y
p
.

CJP(s) * selected.

web based upon

Gap of flange and

typ.

1" Max.

A

diameter

Encasement

t

thickness

Flange

Web and

width

Flange

d

Depth

C.Y.

Quantity/Ft.

Encasement

0.063

0.113

0.112

0.112

0.112

0.111

0.110

0.176

0.175

0.174

0.173

18"

24"

24"

24"

24"

24"

24"

30"

30"

30"

30"

12"

8"

10"

12"

14"

Designation

HP 14x117

x102

x89

x73

HP 12x84

x74

x63

x53

HP 10x57

x42

HP 8x36

WFDesignation

Commercial

splicer

Typ. on

splicer only

See Detail B

H-Pile

Commercial

splicer

1

4
"

t (min.) = 

3

8"

45°

plate

Backup

H-pile

field weld

Typ. shop or

Pile shoe

H-pile

Pile shoe

H-pile

See Detail A

t

t

splicer

Commercial

plate

Backup

H-Pile

t

Splice plate

thickness F

t

1

4
"

m
a
x
.

F

t

F

t

H-Pile

***Typ.

See Detail D

W

t

W

t

***Typ.

3

"

 

c

l

.

H-pile

3

1
4

"

m

i

n

.

Welded wire fabric 6 x 6-

W4.0 x W4.0 weighing

58#/100 sq. ft.  Bend as

required to fit into wall.

when soil conditions permit.

  Forms for encasement may be omitted

Note:

***

**

*

Preparation per Fig. 5.2 in AWS D1.1. Structure Welding Code - Steel.

Use joint conforming to Fig. 3.4 in AWS D1.1. Structure Welding Code - Steel.

±
1
0
"

C
o
n
c
r
e
t
e

e
n
c
a
s
e
m
e
n
t

Bottom of

abutment or pier

A A

PILING DETAILS

b

f

d

2

1

2
"

W

1
0
"

Interrupt welds 

1

4" from end of each pile.

ELEVATION

DETAIL A

H-PILE SHOE ATTACHMENT

ELEVATION

STEEL PILE TABLE

ISOMETRIC VIEW

WELDED COMMERCIAL SPLICE

DETAIL "B"

ELEVATION

END VIEW

DETAIL D

WELDED PLATE FIELD SPLICE

ELEVATION

PILE ENCASEMENT

SECTION A-A

F
w

W
w

1

4

5

16

5

16

COMPLETE PENETRATION WELD SPLICE

F

t

F
w

W

t

W
w

12

1

2"

12

1

2"

12

1

2"

12

1

2"

7

8"

3

4"

5

8"

7

8"

7

8"

5

8"

5

8"

3

4"

5

8"

5

8"

7

8"

3

4"

11

16"

9

16"

11

16"

11

16"

1

2"

1

2"

9

16"

9

16"

7

16"

7

3

4"

7

3

4"

7

3

4"

7

3

4"

6

1

2"

6

1

2"

6

1

2"

6

1

2"

5

1

4"

5

1

4"

4

1

4"

5

8"

5

8"

5

8"

5

8"

5

8"

5

8"

1

2"

1

2"

1

2"

1

2"

1

2"

3

8"

3

8"

3

8"

3

8"

3

8"

1

2"

1

2"

1

2"

1

2"

1

2"

1

2"

14

1

4"

13

7

8"

13

5

8"

12

1

4"

12

1

8"

11

3

4"

9

3

4"

14

7

8"

14

3

4"

14

3

4"

14

5

8"

12

1

4"

12

1

4"

12

1

8"

10

1

4"

10

1

8"

8

1

8"

13

16"

11

16"

5

8"

1

2"

11

16"

5

8"

1

2"

7

16"

9

16"

7

16"

7

16"

b

f

ELEVATION DETAIL C

1"

10"

HP 14x117

x102

x89

x73

HP 12x84

x74

x63

HP 10x57

x42

HP 8x36 7"

8"

10"

x53

8"

10"

10"
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4
0

3
5

3
0

2
5

2
0

1
5

1
0

5
5

1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

℄℄
4
5

4
0

3
5

3
0

2
5

2
0

1
5

1
0

5
5

1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

C
 
-
 
0
 
 
 
 
F
 
-
 
0

B
e
g
i
n
 
I
m
p
r
o
v
e
m
e
n
t
 
-
 
S
t
a
t
i
o
n
 
1
3
+
0
0

E
n
d
 
I
m
p
r
o
v
e
m
e
n
t
 
-
 
S
t
a
t
i
o
n
 
1
7
+
6
6

Exist. ROW

Exist. ROW

9
2
.
5
0

+

1
7

9
2
.
5
0

+

1
7

5
1
0

5
1
0

0
0

+

1
7

0
0

+

1
7

5
0
5

5
0
0

4
9
5

5
0
5

5
0
0

4
9
5

4
9
7
.
9
4

0
0

+

1
6

0
0

+

1
6

4
9
5

4
9
0

4
9
5

4
9
0

4
9
3
.
4
9

3
0

+

1
5

3
0

+

1
5

4
9
5

4
9
0

4
9
5

4
9
0

4
9
3
.
5
3

7
0

+

1
4

7
0

+

1
4

4
9
5

4
9
0

4
9
5

4
9
0

4
9
4
.
2
4

0
0

+

1
4

0
0

+

1
4

4
9
5

4
9
0

4
9
5

4
9
0

4
9
5
.
3
0

8
6

+

1
3

8
6

+

1
3

4
9
5

4
9
0

4
9
5

4
9
0

4
9
5
.
6
0

5
2

+

1
3

5
2

+

1
3

4
9
5

4
9
5

4
9
6
.
4
0

2
7

+

1
3

2
7

+

1
3

5
0
0

4
9
5

5
0
0

4
9
5

4
9
7
.
2
3

0
0

+

1
3

0
0

+

1
3

5
0
0

4
9
5

5
0
0

4
9
5

0
0

+

1
2

0
0

+

1
2

5
0
5

5
0
0

5
0
5

5
0
0

2

:

1

Exist. ROW

Exist. ROW

New ROW New ROW Exist. ROW

Exist. ROW

Exist. ROW

Exist. ROW

C
 
-
 
2
 
 
 
 
F
 
-
 
8

C
 
-
 
2
 
 
 
 
F
 
-
 
1
0

C
 
-
 
2
 
 
 
 
F
 
-
 
8

C
 
-
 
2
 
 
 
 
F
 
-
 
4

C
 
-
 
1
5
 
 
 
 
F
 
-
 
2

C
 
-
 
9
 
 
 
 
F
 
-
 
1
4

C
 
-
 
3
 
 
 
 
F
 
-
 
6

C
 
-
 
3
0
 
 
 
 
F
 
-
 
3
8

4
9
1
.
5

4
9
1
.
3

4
9
7
.
5

4
9
2
.
6

2

.

7

5

:

1

1

.

8

:

1

2

.

4

:

1
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