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channel beam bridge on open pile bent abutments and concrete pile bent piers
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12

SPLICE DIMENSIONS

A B C

"2
12

"4
1

"4
18

Location T

0

≤4"

≤15"

Over Strip Seal Jt.

Over Finger or Modular Jt.

All locs. not over exp. jts.

Over Finger or Modular Jt. "2
15"2

1≤9

D

"4
12'-9

"4
13'-8

E

-1'-8"

1'-10" "16
13

"16
135

"16
98

4" 4"

"8
54 "8

34

"8
37 "4

17

"8
110 10"

T =   ; total movement along centerline of roadway at expansion joint.

"8
3 As Required

"
4

3"8
1±

"
2

1
1

"2
11 "

8
1

±

"2
11

"
8

1
±

or Recess

Without Slot

Approved Recess

With Slot (shown) or

C

C

VIEW C-C

" max.8
1

ROUND HEAD BOLT DETAIL

TOP SPACER ASSEMBLY

BOTTOM SPACER ASSEMBLY

"
2

1
2

"
2

1
2

"2
111

"2
17

"4
32 "4

32

"
2

1
"

2
1

" Ø holes8
11" long2

1x 3

4
1HSS 6 x 4 x 

2"2"

5
"

6"

" x 5"2
1" x 112

1¢ 

4
"

16
3

"
2

1
1

"
2

1
1

"4
31 "4

31"2
13

"2
1 "2

1

" long8
3x 3

4
1HSS 6 x 3 x 

7"

holes

"  Ø16
11

3
"

6
"

3
"

6"

3
"

" x 7" x 6"2
1¢ 

16
3

"8
31

"
2

1
1

1
0
"

1
0
"

"4
33 "4

33

"2
13

in post

" Ø Holes8
7

in angles

" Ø Holes8
11

B B

3
"

3
"

3
"

4
"

4
3 � 6 x 4 x 

& flat washers

heavy hex nuts

H.S. bolts with

"4
1" Ø x 34

32-

Holes

¡ Slotted

"8
31 "2

13

Slotted holes

" x 3"16
13¡ 

4
"

W6x25 

"
2

1
"

4
3

1
"

4
3

1
"

2
1

2

"2
12

in angles

" Ø holes16
13

A

2
"

8
"

4"

4
"

6
"

 Bottom Spacer Assembly

in post

slotted hole

"2
1" x 516

13

Assembly

Top Spacer

Assembly

Anchorage

 *

reinforced elastomeric pad

" x 7" x 6" Fabric8
1

2
"

A

lock washers

flat washers and

H.S. bolts with

2-1" Ø x 8"

8
"

4
"

2
"

2
"

"16
58 x 4 x 

HSS

bolts with flat washers

" Ø x 6" A3078
52-

be drilled in the field.

holes in HSS tubing may

" Ø8
7& flat washers. 

Head Bolts with locknuts

" Ø x 6" Round4
34-

SECTION AT RAIL POSTSECTION A-A

3
"

1
0
"

  the top reinforcement bar placement.

" to accommodate2
1  The anchorage studs may be bent down 

  directly above the studs of the rail post anchorage assembly.

* The outermost longitudinal reinforcement bar shall be placed

D

D
END OF RAIL DETAILS

6
"

8
"

" 2
1" x 72

1" x 316
3¢ 

"4
1 1

1" 

"
4

3
 
1

"
4

3
3

Side 

Roadway 

VIEW D-D

4"

" 4
31

4
"

shown on Hwy. Std. 631032.

jam nuts for guardrail connection

and self-locking nuts or nuts and

" washers8
5studs.  Provide 4-

" reduced base welded8
54-

 drain hole

" Ø4
3 8

"

" 2
1" x 72

1" x 316
3¢ 

2
"

16
3

Typ.

 drain hole

" Ø4
3 

"2
11'-23"

 ¡ 1" Ø holes

Typ.

2
"

2
"

"
2

1
2

2
"

radius

plates to match

Grind corners of

VIEW E-E

2" 2" 2" 2" 

1
" 

Holes

" Ø8
1¡ 1

1'-7" 

" 4
3

"2
17" 4

35

" 4
3 "2

133" 3"

" 4
35

¡ Post

3
" 

3
" 

6" 

3
" 

1" 

1" 2" 

E
"2

19

1
0
" 

" 4
31

" 
2

1
1

" 4
31

" 
4

3" 
4

3

" 2
1

each nut

Cast 1" voids behind

ANCHORAGE ASSEMBLY

Typ.

Typ.

16
3

Typ.

" x 6"2
1" x 12

1¢ 
Typ.

4
1

4
1

4
1

¢ 1" x 6" x 1'-7"

E

   blocked off during casting of concrete.

** Threaded areas shall be plugged or

" Ø bolts.8
5Grade A for 

conforming to ASTM A563

**3" long hex coupling nuts
bar

#4

1" Ø bolts.

to ASTM A563 Grade DH for

**Heavy hex nuts conforming

A at exp. jt. at 50° F.

2" 2"BCCB

D

insert

Rail splice

HSS section

typ.

¡ Bolts

RAIL SPLICE ELEVATION

Typ.

4
1

Top & Bottom

" x D 2
1" x 28

3¢ 

" Ø bolts.8
5A for 

to ASTM A563 Grade

Hex nuts conforming

RAIL SPLICE

SECTION AT

" Ø bolts.8
5A for 

to ASTM A563 Grade

Hex nuts conforming

AT EXPANSION JT.

RAIL SPLICE CONNECTION

16
3

Typ.

16
3

Typ.

" Ø Holes in HSS section4
3

" ¢8
3" Ø Holes in 16

11

in HSS section

" x E Slotted holes8
11

" ¢8
3" Ø Holes in 16

11

Each side

" x D 8
7" x 68

3¢ 

 Railing Weight (plf)

6'-3''

90

3

 Max Post Spacing

 Min f'c (psi) 5,000

8
1 - 34

11

SECTION B-B

" Chamfer16
5Grind 

W6x25

"4
33 "4

33

"
2

1
2

hole in post

" Slotted2
1" x 516

131-

" Holes in angles16
132-

6" long

 x4
3� 6 x 4 x 

Assembly

Top Spacer

4
"

Assembly

Anchorage

angles and plates

" Ø Holes in8
1¡ 1

Unit QuantityItem

Foot

BILL OF MATERIAL

Steel Railing, Type SMX

STEEL RAILING, TYPE SMX

 HMA thickness range (in)

RAILING CRITERIA

 MASH 2016 Conditional Test Level

with flat washers

" A307 bolts4
3" Ø x 18

5

" long2
1XS pipe spacers, 

" Ø4
3with flat washers & 

" A307 bolts4
3" Ø x 18

5

(6 required per ¢).

automatically end welded

1006.32 of the Std. Specs.

studs conforming to Article

solid flux filled headed

" Ø x 1'-0" Granular or4
3

1
0
"

2
'-

8
"

''
2

1
 

surface

Finished

'' Chamfer2
1 

"
2

1
1
'-

5

''
2

1
 

132

round bar.

''� ASTM F1554-552
1  Tie bars shall be #4 reinforcement bar or 

ASTM A563 grade A.

  All round head bolts shall be ASTM A307 with locknuts according to

are matched.

the 4 plate rail splice inserts shown, provided the outside dimensions

" bent plates in lieu of8
3  Rail splice inserts may be built out of 2 -

Article 1006.34(b) of the Standard Specifications.

  All HSS tubing serving as railing shall be CVN tested according to

to Article 509.05 of the Standard Specifications.

  All steel rail elements including shims shall be galvanized according

Railing, Type SMX.

" (bottom), longer bolts are required.  Cost included with Steel2
1

" (top) or4
1alignment.  If the summation of shims is greater than 

assembly, 6" x 7", shall be provided to adjust posts for proper

", and bottom spacer2
1fit behind the top spacer assembly, 5" x 11

  A sufficient number of shims of various thicknesses, sized to

Notes:
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7

BAR s2(E)

10''

BAR v1(E) BAR u(E)

ABUTMENTS

29'-8''

LENGTH

40

16

48

16

56

h(E) #5

p(E)

12'-7''

u(E)

v(E)

v1(E)

20s2(E)

20p1(E) 29'-8''#4

#5

#5

16 #5h1(E)

 Concrete Structures

 Driving Piles Foot

1 Test Pile Metal Shells

 Reinf. Bars, Epoxy Coated

5'-2''

s1(E)

#7

BAR NO. SIZE SHAPE

#5

#6

#5

Cu. Yd.

Pound

Foot

Each

SECTION A-A

1
2
''

(m
in
.)

4''  4''

3
'-

6
''

2
'-

0
''

 s2(E)

¡ Abut.

and Piles

p(E) 

2'' cl. 

p(E) 

Back of 

Abut.

1'-6'' 1'-6''

3'-0''

p1(E) 

2'-8''''2
15

135°
2'-8''

3
'-

2
''

''
21

 5

PILE DATA

Notes: 

No. Test Piles: 

No. Production Piles:  

Est. Length:  

Factored Resistance Available:  

Nominal Required Bearing:  

Type:  

4
'-

4
''

2'-4''

BILL OF MATERIAL - 2 ABUTS.

 Name Plates 1Each

6
''

11'-2''

15'-0''

30'-0''

 ¡ Str. & P.G.

9
0
°

1
'-

6
''

1
'-

6
''

3
'-

0
''

¡ Abut. & Piles 

PLAN

15'-0''

of the West Abutment.

face of South Wing

 (Level)

2
'-

0
''

 
3
''

See SECTION A-A for bar location.

 8-#7 p(E) bars

 See SECTION A-A

 See SECTION A-A

5-#5 s1(E) bars

 (Typ.)

 2-#5 s1(E) bars

 Ea. Fc., Ea. Wing

     into abutment cap.

Note: Extend h(E) bars

1
2
''

Back of Abutment 

(Level)

 Each End

A

A

ELEVATION

4 Pile Spaces at 6'-6'' = 26'-0''

31-#5 v1(E) bars at 12'' cts. (Ea. Face)

 Elev. 661.99

 Elev. 660.40

 Elev. 658.90

 
2
''
 
c
l.

 
(T

y
p
.)

1
2
''

 Elev. 661.99

 10-#4 p1(E) bars

Joint (Typ.)

Optional Const. 

 ¡ Str.

 p(E) or

 p1(E)

u(E) 

 6''

3'-0''

2'-0'' 2'-0''

6'-6'' 6'-6''

 ¡ West Abut Sta. 9+67.75

1
'-

3
''

1'-3''  1'-3''

4'-0'' 3'-0'' 4'-0''

~

3
'-

6
''5
'-

1
''

 ¡ East Abut Sta. 10+32.25

BAR s1(E)

13

 s1(E)

2
'-

6
''

4'-4''

6'-8''

3'-8''

Set Name Plate on front 

BAR h2(E)

4
'-

0
''

2'-9''

(Cut to Fit)

Ea. Fc., Ea. Wing

at 12''± cts.

7-#5 v(E) bars

1-#5 s2(E) bar

 4-#6 u(E) bars

 Ea. End

Typ. btwn. piles

at 12'' cts.

 Ea. Fc., Ea. Wing (Cut to Fit)

8 #5h2(E) 6'-9''

124

N

N

West Abutment

East Abutment

 Piles 12''x0.250''

 Furnishing Metal Shell

27.7

3,890

225

225

Ea. Side of Pile, (Typ.) 

(Typ.) 

(Typ.) 

at the south end location in the East Abutment.

Includes one test pile to be driven permanently

Elev. 656.90

 2-#5 h1(E) bars at 7'' cts.

10'-5''

4'-9''

3
'-

1
0
''

''
2

1
2
'-

7

'' chamfer.4
3  All edges shall have standard 

  For details of piles, see Sheet 9 of 10.

Notes:

s1(E) 

v(E)

 v1(E)

 h(E), h1(E), or h2(E)

v1(E)

1

9

25 Ft/Pile 

80 Kips/Pile

145 Kips/Pile

Metal Shell Piles 12''x0.250'' 

 

1
2'' Prem. 

4
''

'' cts.2
1 5-#5 h(E) bars at 9

'' Prem.2
1 

 Jt. Filler (Typ.)

 1-#5 h2(E) bar

 Ea. Fc., Ea. Wing
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 PIERS

8

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ELEVATION

B

B

¡ Str. 

2
'-

6
''

C
o
n
c
r
e
t
e
 
E

n
c
a
s
e

m
e
n
t

 See SECTION B-B

 See SECTION B-B

 Each End

(Level)

(Level)

 (Typ.)

 6-#4 p1(E) bars

 3-#6 u(E) bars

 2-#5 s3(E) bars

 8-#7 p(E) bars

29'-8''

LENGTH

16

20

12

p(E)

u(E)

v2(E)

48s3(E)

12p1(E) 29'-8''#4

#5

 Concrete Structures

Cu. Yd.

 Reinf. Bars, Epoxy Coated

3'-4''

BILL OF MATERIAL - 2 PIERS

s2(E)

124

3'-8''

 Concrete Encasement

Cu. Yd.

#7

 Each End

BAR NO. SIZE SHAPE

#5

#6

#5

Pound

PLAN

¡ Str. 

1
'-

6
''

1
'-

6
''

3
'-

0
''

15'-0'' 15'-0''

30'-0''

4 Pile Spaces at 6'-6'' = 26'-0''

s3(E) 

¡ Pier & Piles 
u(E) 

 s3(E)

 p(E) or

 p1(E)

6'-6'' 6'-6''

 Elev. 658.90

1
2
''
 

5-#5

 (Typ.)

 1'-3''

2'-8''

2
'-

2
''

''
21

 5

BAR s2(E)

2'-8''''2
15

135°

2
'-

6
''

3'-0''

1'-6'' 1'-6''

SECTION B-B

(m
in
.)

¡ Piles 

2'-6''

 (Typ.)

1
'-

0
''

E
n
c
a
s
e

m
e
n
t

C
o
n
c
r
e
t
e

p1(E) 

 s2(E)

2
''
 
c
l.
 

2'' cl. 

(Typ.) 

10'-7''

N

Elev. 647.50

4''  4''2'-4''

BAR u(E)

Elev. 644.90 

(m
in
.)

v2(E) 
 ¡ Pier 2 Sta. 10+11.75

2'-0'' 2'-0''

1
3
'-

0
''

2
'-

6
''

4'-4''

BAR s3(E)

v2(E)

14

1
2
''

p(E) 

p(E) 

PILE DATA

Notes: 

No. Test Piles: 

No. Production Piles:  

Est. Length:  

Factored Resistance Available:  

Nominal Required Bearing:  

Type:  

1-#5 s2(E) bar

See SECTION B-B for bar location.

31-#5 v2(E) bars at 12'' cts. (Ea. Face)

Typ. between piles

at 12'' cts.

s3(E) bars
 Driving Piles Foot

1 Test Pile Metal Shells

Foot

Each

 Piles 12''x0.250''

 Furnishing Metal Shell
360

360

16.4

19.9

2,450

Stream Flow Line 

Ea. Side of Pile, (Typ.) 

 s3(E) 

at the north end location in Pier 1.

Includes one test pile to be driven permanently

1
3
'-

0
''

 ¡ Pier 1 Sta. 9+88.25

Elev. 660.40

Elev. 657.90

±
2
'-

6
''

(Looking East)

 (Typ.)

  

shall be included in the cost of Concrete Encasement.

  Excavation required to construct the pile encasements

'' chamfer. 4
3  All edges shall have standard 

see Sheet 9 of 10.

  For details of concrete encasement reinforcement,

  For details of piles, see Sheet 9 of 10.

Notes:

 3''

6
''

11'-2''

 1'-3''

 2'-6''Ø

1

9

40 Ft/Pile 

120 Kips/Pile

220 Kips/Pile

Metal Shell Piles 12''x0.250''
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15

ELEVATION

METAL SHELL PILE DETAILS

METAL SHELL PILE TABLE

END PLATE ATTACHMENT

PILE SHOE ATTACHMENT

COMPLETE PENETRATION WELD SPLICE

REINFORCEMENT AT ABUTMENTS

SECTION B-B

CONCRETE ENCASEMENT

INDIVIDUAL PILE

ELEVATIONWELDED COMMERCIAL SPLICE

DETAIL A

SECTION A-A

AA

Spiral

#4 bar1
0
'-

0
''

 Metal shell piles

min.

''4
1

m
in
.''

1
6

5

welding

(within 0.01'') before

Cut square for tight fit

PP14

PP12

PP14

31.40 0.0267

36.75 0.0368

45.65 0.0361

D
ia

m
e
te
r

t

t

thickness

Wall

(yd.³/ft.)

volume

Inside

pile

Metal Shell

Approx.

''16
3

(Lbs./ft.)

foot

per

Weight

abutment

Bottom of

16
5

See Detail A, typ.

diameter

and outside

Designation

2'-6''

min.

''4
17

e
n
c
a
s
e

m
e
n
t

C
o
n
c
r
e
t
e

pile cap

Bottom of

PP16 52.32 0.0478

PP16 62.64 0.0470

cl.

''
2

1
1

Standard Specifications.

according to Article 503.13 of the

included with Concrete Encasement

for encasements at abutments is

weighing 58#/100 sq. ft.  Reinforcement

Welded wire fabric 6 x 6 - W4.0 x W4.0

Article 1006.05 of the Standard Specifications.

  The metal shell piles shall be according to

Note:

of the Standard Specifications.

piles according to Article 508.10

Reinforcement included with

(10'-6'' long, typ.)

PP16:  13-#7 bars

PP14:  11-#7 bars

PP12:  8-#7 bars

be omitted when soil conditions permit.

Forms for concrete encasement may

(When specified)

(Omit when concrete encasement is specified)

''
4

1

m
in
.

''
2

1

pile

Metal shell

t

t

s field weld

Shop or

backing ring

or commercial

Field fabricated

*

vertically rejoin with partial joint penetration weld.

by removing segment to allow reducing circumference and

Field fabricated backing ring may be made from pile shell*

''8
1s = t - 

pile

Metal shell

field weld

Shop or

weld).

shall be secured to the pile with a circumferential

leads to assure proper alignment and fitting and

metal shell pile.  The pile shoe shall have tapered

full bearing over the full circumference of the

AASHTO M 103 Grade 65-35 and shall provide

according to either ASTM A 148 Grade 80-50 or

The pile shoes shall be cast in one piece steel

of a single piece conical pile point as shown.

shall furnish metal shell pile shoes consisting
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