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BENCHMARK: Mag Nail (Set) 8.0' Rt., Sta. 9+99, Elev. 618.10 

EXISTING STRUCTURE NO. 087-3016: Sta. 10+00 - Three span concrete Tee beam bridge with concrete 
parapets on closed concrete abutments and solid wall concrete piers on footings. 
84.0' bk.-bk. abuts; 28.3' o.-o. deck. 

Structure closed to traffic during construction. 

No Salvage 
Steel Railing, Type SM 
See sheets 5 & 6 of 11 for details. 

0.00% 
Berm Elev. 615.7 (Typ.) 

Bott. Cap Elev. 613.12 (Typ.) 

Metal Shell 14"x0.250" (Typ.) 

Channel Excavation (Typ.) 

----z ,.. 

1'-3¼" 

Cofferdam Type 2 (Loe. I) 

Bott. Enc. Elev. 596.59 (Typ.) 

35'-5¾" 
Span 1 

100 Yr. H.W. Elev. 615.4 

20 Yr. H.W. Elev. 614.3 

ELEVATION 

109'-6¼" Bk. - Bk. Abuts. 

36'-1" 
Span 2 

Cofferdam Type 2 (Loe. 2) 
Concrete Encasement (Typ.) 

35'-5¾" 
Span 3 

10
0 

1'-3¼" 

Traffic Barrier Terminal, 
Type 6A (Typ.) 
See Std. 631032 

Concrete Encasement (Typ.) 
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DESIGN SPECIFICATIONS 
2020 AASHTO LRFD Bridge Design 
Specifications, 9th Edition with all 
applicable interims. 

LOADING HL-93 

Name Plate 
See sheet 7 of 11 
for details. 

SEISMIC DATA 
Seismic Performance Zone (SPZ) = 2 

PLAN 

Design Spectral Acceleration at 1.0 sec. (501) = 0.180g 
Design Spectral Acceleration at 0.2 sec. (Sos) = 0.368g 

(See Special Provisions) 

DESIGN SCOUR ELEVATION TABLE 

Event/Limit Design Scour Elevations (ft.) Item 
State 5. Abut. Piers N. Abut. 113 
QIOO 613.1 589.4 613.1 
Q200 613.1 587.9 613.1 5 613.1 589.4 613.1 

Allow 50#/sq. ft. for future wearing surface. Soil Site Class = D 
Design 
Check 613.1 587.9 613.1 

DESIGN STRESSES 
FIELD UNITS 

f'c = 3,500 psi 
fy = 60,000 psi (Reinf.) 

PRECAST PRESTRESSED UNITS 

f'c = 6,000 psi 
f'ci = 5,000 psi 

WATERWAY INFORMATION 

Existing Overtopping Elev. 618.1 at Sta. 9+00 
Drainage Area = 40.5 Sq. Mi. Proposed Overtopping Elev. 618.75 at Sta. 8+50 

Flood Freq. Q Opening Sq. Ft. Natura Head - Ft. Headwater El 
Yr. C.F.S. Exist. Prop. H.W.E. Exist. Prop. Exist. Prop. 

Ten-Year IO 3,370 650 710 613.7 0.8 0.3 614.5 614.0 
Design 20 4,IBO 700 750 614.3 0.8 0.4 615.1 614.7 
Base JOO 6,100 780 840 615.4 1.1 0.8 616.5 616.2 
Scour Check 200 6,970 810 880 615.8 1.2 1.1 617.0 616.9 

I certify that to the best of my knowledge, 
information and belief, this bridge design is 
structurally adequate for the design loading 
shown on the plans. The design is an 
economical one for the style of structure 
and complies with requirements of the 
current "AASHTO LRFD Specifications." 

11/11/2021 

R. 3 E., 3RD. P.M . 

I I � �21 22- � 
11 

""-
I" 

f-.. 

� � �2B 27-
I I 

GENERAL NOTES 

Reinforcement bars designated (E) shall be epoxy coated. 
Protective coat shall not be applied to surfaces to which 

Waterproofing Membrane System is applied. 
Layout of the slope protection system may be varied to suit 

ground conditions in the field as directed by the Engineer. 
The Contractor shall drive test piles to I 10% of the nominal 

required bearing specified in production locations at South Abutment 
and Pier 2 or approved by the Engineer before ordering the remainder 
of piles. 

Excavation required to construct the Abutments and Piers shall 
be included in the cost of Concrete Structures. No additional 
compensation will be allowed for Structure Excavation or Cofferdams. 

All proposed construction activities shall be in accordance with 
Nationwide Permit number 14 of the Department of the Army 
authorized under Section 404 of the Clean Water Act. 
The !EPA has issued Section 401 Water Quality Certification 
for this activity. See Special Provisions for conditions. 

Limits of the existing structure are assumed. The Contractor 
shall ascertain their locations before driving piles. See 
Special Provisions. 

If a portion of the drilled shaft web walls or concrete encasement 
is under water, reinforcement may be placed underwater into forms. 
Concrete shall be tremied according to Article 503.08 of the Standard 
Specifications to an elevation of I'-0" above the water line at the 
time of construction. 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10-11. 

� 

� 

INDEX OF STRUCTURE SHEETS 
General Plan & Elevation 
Riprap Layout 
17"x48" PPC Deck Beam - Spans 1, 2 & 3 
17'x48" PPC Deck Beam Details - Spans 1, 2 & 3 
Superstructure Details 
Steel Railing, Type SM with HMA Wearing Surface 
Abutments 
Piers 
Metal Shell Pile Details 
Borings 

ROBINSON CREEK 
BUILT 202_ BY 

SHELBY COUNTY 
SEC. I 8-00287-00-BR 

C.H. 41 
I'-, Proposed B ridge 

7 
STR. NO. 087-3597 

LOADING HL-93 SN 087-359 

LOCATION SKETCH NAME PLATE 
See Std. 515001 

TOT AL BILL OF MATERIAL 

ITEM UNIT SUPER SUB TOTAL 
Channel Excavation Cu. Yd. 560 
Stone Riprap, Class A4 Ton 570 
Filter Fabric Sq. Yd. 634 
Hot-Mix Asphalt Surface Cse., /L-9.5, Mix "C", N50 Ton 56 
Removal of Existing Structures Each I 
Cofferdam (Type 2) (Location - 1) Each 1 
Cofferdam (Type 2) (Location - 2) Each 1 
Concrete Structures Cu. Yd. 50.2 50.2 
Concrete Encasement Cu. Yd. 31.2 31.2 
Precast Prestressed Cone. Deck Beams (17" Depth) Sq. Ft. 3,024 3,024 
Reinforcement Bars, Epoxy Coated Pound 5,790 5,790 
Steel Railing, Type SM Foot 215 215 
Furnishing Metal Shell Piles 12"x0.250" Foot 1,470 1,470 
Driving Piles Foot 1,470 1,470 
Test Pile Metal Shells Each 2 2 
Name Plates Each 1 1 
Waterproofing Membrane System Sq. Yd. 341 341 
Portland Cement Mortar Fairing Course Foot 162 162 
Granular Backfill for Structures Cu. Yd. 60 60 
Geocomposite Wall Drain Sq. Yd. 39 39 

Foot 112 112 fpu = 270,000 psi (½"} low lax. strands) 
fpbt = 201,960 psi (½"} low lax. strands) 
fy = 60,000 psi (Reinf.) 

Max Cale. 500 8,130 850 920 616.3 1.7 1.9 618.0 618.2 Expires 11-30-2022 
Pipe Underdrains for Structures 4" 

10 Year Velocity through Existing Bridge = 5.2 fps 10 Year Veloc,ty through Proposed Bndge = 5.0 fps 
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STATE OF ILLINOIS 

SHELBY COUNTY HIGHWAY DEPARTMENT 

GENERAL PLAN & ELEVATION 

STRUCTURE NO. 087-3597 
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C.H. SECTION 

41 18-00287-00-BR 
WESTERVELT ROAD 

SHELBY 35 8 

CONTRACT NO. 95907 
ILLINOIS FED. AID PROJECT 7CRW(135) 
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 ¡ Bridge

 9+97.2

35.0' Rt. 35.0' Rt.  35.0' Rt.  35.0' Rt.

 35.0' Lt. 35.0' Lt.35.0' Lt.35.0' Lt.

 Sta. 9+81

RIPRAP LAYOUT

2

9

A

A

B

B

F
lo

w

Bedding 

Filter fabric 

SECTION B-B

SECTION A-A

Streambed

1:2
 (V
:H
) a
t R
t. 

�'s

 Bedding

 Filter Fabric

 
1
6
'' 
6
''

8'-0''

4
'-

0
''

Stone Riprap,

Class A4

Elev. 601.0

Stone Riprap,

Class A4

 
1
6
''

6
''
 

4'-0''

2
'-

8
''

N

1:2

1:2

44'-9''±

9+21.1 9+52.5

9+33.4 9+64.8

 10+28.6

 10+09.5  10+40.9

 for Structures. (See Special Provisions)
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 Granular Backfill

 for Structures

 Granular Backfill

 in the cost of

 Excavation is included
1
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SECTION THRU ABUTMENT

Metal Shell pile 

1
'-

0
''

(Horiz. dim. at Rt. �'s)

Specifications and Highway Standard 601101).

into concrete headwalls. (See Article 601.05 of the Standard

until intersecting with the side slopes. The pipes shall drain

the end of each wingwall except an outlet pipe shall extend

  All drainage system components shall extend to 2'-0'' from

Note:

 (Compacted)

 for Structures
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SECTION A-A
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¡ Lifting loop
of lift
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permissible strand locations shown.
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  Place the number of strands specified in each row

Note:
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details and Bill of Material.
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Note:
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 1-#4 S2(E) bar, ¡ top
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8
-
#

3
 
B
(E
) 

b
a
r
s
 
f
u
ll
 
le

n
g
t
h
, 
t
o
p

 bottom of top slab

 3-#3 B(E) bars full length,
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2-#4 S4(E) bars, top
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3 spaces at
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35'-8''
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36'-0'' end to end beam
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21

 Fan 2-#4 S4(E) bars, top. Cut to fit

3'-8''
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transverse ties.

tie diaphragms to miss the block outs for the 

up to 4'' in the immediate area of the transverse

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

Note:

20-#4 S(E) bars at 9'' cts., bottom

20-#4 S2(E) bars at 9'' cts., top

10-#4 A1(E) bars at 1'-6'' cts., bottom of top slab

''4
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''4
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17'' x 48'' PPC DECK BEAM - SPANS 1, 2 AND 3
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PLAN VIEW

BAR U1(E)

PDD-1748-R
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FABRIC BEARING PAD FABRIC BEARING PAD
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Top of Beam

LIFTING LOOP DETAIL
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11
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Sq. Ft.
Conc. Deck Bms. (17'' depth)

Precast Prestressed

BILL OF MATERIAL
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transverse tie configuration shown.

  Connect beams in pairs with the 

Note:

1-1-2020

  Expansion bearing pads shall be bonded to the substructure.

  Omit holes when using expansion bearings.

  All bearing pads shall be 1'' thick.

Notes:

1
0
''

3'' Ø H
oles

1'-8''

9
''

9
''

3
''

3
''

6
''

270 ksi strands

'' Ø 2
13-

6''

6'' 6''

60° min.

Angle of Lift

  Reinforcement bars designated (E) shall be epoxy coated.

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

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

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

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

'' Ø lifting pin shall be used to engage the lifting loops during handling.2
1  A minimum 2

for each bearing pad location.

'' fabric adjusting shims of the dimensions of the exterior bearing pad shall be provided8
1  Two 

is in place.

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

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

'' and the nominal cross-sectional area shall be 0.153 sq. in.2
1The nominal diameter shall be 

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

17'' x 48'' PPC DECK BEAM DETAILS - SPANS 1, 2 AND 3

2'-10''

2'-10''

(Exterior - 12 req'd)(Interior - 36 req'd)

''8
31'-10

''
8

5

3
'-
6

3,024

A A

''
4

1
6

11''

''
4

3
7

'' 2
11
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'' ¢2
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12

 5,000 psi grout (continuous)

 (See Special Provisions)

'' x 2'' styrofoam seal2
1'' x 52

1 5

''Ø hole for tie2
1 with 3

 Non-shrink grout

 post-tensioning

 after completion of

''Ø2
1 2

 backer rod

''Ø min. grout tube4
3

Ea. exterior beam

'' Ø x 34'-7'' Tie Rods4
1 1

TYPICAL POST-TENSIONED TRANSVERSE TIE ASSEMBLY

transfer stress (Lockoff) - See Special Provisions

''Ø Threaded Bar tensioned to 120 kip max. 4
1Cable strands or 1

 3 required

 (Thread each end 6'')

''
8

5
1
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8

3
5

'' Ø4
1Nut for 1
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tie assemblies

'' Ø Hole for transverse 2
1¡ 4

1'
-0
''

1'
-0
''

1'
-0
''

12'-10'' 12'-10''

18'-0''

''4
33'-11

''
83

3'
-0

3'-1''

 3
''

 t
yp
.

1'
-0
''

''8
14'-3

''8
73'-0

''
41

3'
-0
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DETAIL A

 Rail Insert Details.

 See Detail A for

28'-9'' fc.-fc. rail

details.

for complete rail

''/Ft.4
1 

Level

''/Ft. 4
1

¡ Rdwy. & Symm.

 Grout Key with

 non-shrink grout

CROSS SECTION

P.G. 

'' Hot-Mix Asphalt Surface Course2
1 2

 w/ Waterproofing Membrane System.

 and Leveling Binder (Variable Thickness)

Exterior Brg. Pad (Typ.) 

Interior Brg. Pad (Typ.) 

7 Precast Prestressed Concrete Deck Beams at 4'-0'' = 28'-0''

(For information only - beam camber may vary in field.)

 Waterproofing Membrane System

ANTICIPATED HMA WEARING SURFACE PROFILE

''
2

1 (T
y
p
.)

 
m
in
.

36'-0''

VIEW A-A

''4
38

''
4

1
6

''4
17

''
4

3
7

''
2

1
 
2

''
8

3
3

PLAN AT POST-TENSIONED

TRANSVERSE TIE / CABLES

PLAN-THREADED BAR ANCHOR

post tensioning

Multi-strand cables for

Contractor has option to use 

Note:

OR CABLE ANCHOR ASSEMBLY

''2
1 1

 Key this side

'' Ø threaded4
1 1

''Ø void 2
1 4

10°

''
4

1
7''2

1 7''x6''x1

''16
19

''
4

3
8

post-tensioning

Grout after

 bar anchor

 Anchor ¢

Outside beam

Omit key

'' Ø Rod4
11

Anchor nut for

'' Ø threaded4
1 1

'' Ø void 2
1 4

''2
17''x6''x1

Anchor ¢

''
4

1
7

''2
1*3

''
4

3

1
0 *

*

''16
19

''
8

3
8

non-shrink grout flush.

of post-tensioning with

Grout upon completion

''
4

3
8

 Face of beam

 bar anchor

A

A

''
 

1
6

7
1

'' 
2

1
1

'' 
2

1
2

 1'
'

'' 
2

1

''
8

3
1
0

5

12

''4
3 3

 (Typ.)

4
''
 

 
3
''

1
0
''

''4
3 1

 (Typ.)

See sheet 6 of 11 for Railing Details.

Showing Rail Post Spaces

'' x 1'' Prem. Jt. Filler2
12

full width of bridge.

 1'' Ø x 2'-6'' Dowel Rods

SECTION AT ABUTMENTS SECTION AT PIERS

 1'' Fabric Brg. Pad1
'-

3
''

 after beams are in place.

 Hatched area to be poured

 1'' Non-Shrink Grout 

1
'-

3
''

~

8''

at Rt. �'s at Rt. �'s

SUPERSTRUCTURE DETAILS

ELEVATION

 Steel Railing, Type SM

 End of

 Beam

 Rail Insert Details.

 See Detail A for

 End of

 Beam

See Standard 631032.

'' 2
12'-0

See Standard 631032.

''2
1 2'-0

3'-9''

Traffic Barrier Terminal, Type 6A Traffic Barrier Terminal, Type 6A

3'-9''

'' 2
12'-4''2

1 2'-4

 Ground Line

107'-6'' end to end of rail

 1''  1'' 

5 Rail Post Spaces at 6'-1'' = 30'-5''5 Rail Post Spaces at 6'-1'' = 30'-5'' 5 Rail Post Spaces at 6'-1'' = 30'-5''''2
13'-2 ''2

12'-9 ''2
13'-2''2

12'-9

See sheet 6 of 11

See sheets 3 & 4 of 11 for Superstructure.

 (2 each beam end)

 prior to grouting shear keys.

 allowed to cure (Min. 24 Hrs.)

 Rods to be grouted and

 dowel rods in place.

''Ø holes in cap & grout2
1 1

 After beams are in place drill

'' Sawed Joint with4
3'' x 4

1

Elastic Jt. Filler (Full Width)

''2
114'-4 ''2

114'-4

''8
12'-1

''8
12'-1

''8
31'-2 ''4

310

''4
310 ''8

31'-2

''2
1'' in 14'-48

5Slope 3
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Unit QuantityItem

Foot

''8
3 As Required

''
4

3''8
1±

''
2

1
1

''2
11

''
8

1
±

''2
11

''
8

1
±

Locknut

1'-7''

''4
3

''4
35 ''4

33

''4
31 ''4

31

''4
33 ''4

35

''4
3

¡ Post

¡ Slotted holes

''4
31

''2
13

''
2

1
1

1
1
''

1
0
''

''4
33 ''4

33

''2
13

4
3L 6 x 4 x 

''4
1 1

2'' 

¡ Post

2'' 3'' 

Typ.
1'' 

''
4

3
 
1

6'' 

*

3
''
 

3
''
 

1'' 

3
''
 

''
2

1
2

''
4

3
 
1

 drain hole

'' Ø4
3 

 drain hole

'' Ø4
3 

Side 

Roadway 

''
2

1
2

''
2

1
2

''2
111

''2
17

''4
32 ''4

32

''
2

1
''

2
1

''
2

1
1

''
2

1
1

''4
31 ''4

31''2
13

''2
1 ''2

1

'' Ø holes8
11

holes

'' Ø16
11

'' Chamfer16
5Grind 

W6x25

''4
33 ''4

33

''
2

1
3

''
2

1
2

hole in post

'' Slotted2
1'' x 516

131-

'' Holes in angles16
132-

Locknut

Typ.

or Recess

Without Slot

Holes

'' Ø8
1¡ 1

 casting of beam.  Galvanized after fabrication.

*Threaded areas shall be plugged or blocked off during

with flat washer

'' Cap Screw4
3'' Ø x 18

5

Steel Railing, Type SM

in post

'' Ø Holes8
7

in angles

'' Ø Holes8
11

'' Cap Screw4
3'' Ø x 18

5

'' Ø4
3with flat washer & 

'' long.2
1XS pipe spacer, 

16
3

16
3

16
3

16
3

16
3

16
3

''2
11'-2

16
3

*

30°

1'' 2'' 
 4

1

Approved Recess

With Slot (shown) or

structural section

Holes in hollow

'' x E Slotted8
11

Top & Bottom

'' x A2
1'' x 28

3¢ 

Each side, bottom rail

'' x A8
7'' x 48

3¢ 

Each side, top rail

'' x A8
7'' x 68

3¢ 

#3 bar

Rail Splice

T

''2
12 1'-8'' ''2

12

D A B C E

''4
33 2'-0'' ''2

12 ''2
15 ''2

13

2'-4'' ''2
13 ''2

16

''2
14 ''2

18 11''

''4
1 1'-8''

    as shown on the design plans.

T = Total movement at expansion joint

4'' 4'' 
Locknut

section 

Hollow structural

16
3

'' ¢8
3in 

'' Ø holes16
11

Typ.

B C C B

A

2-17-2017

C

C

BILL OF MATERIAL

VIEW C-C

VIEW E-E

AT EXPANSION JT.

RAIL SPLICE CONNECTION

SECTION A-A

B B

D

D

E E

VIEW D-D END OF RAIL DETAILS

ANCHOR DEVICE

SECTION B-B

RAIL SPLICE

SECTION AT

R-34HMAWS

SPLICE DIMENSIONS

TYPICAL

PLAN-BOTT. SPLICE ¢

6'' long

 x4
3� 6 x 4 x 

''2
12

''2
1≤ 6

''2
1> 6

'' Ø ROUND HEAD BOLT4
3DETAIL OF 

flat washers

bolts with hex nut &

" H.S.4
1" Ø x 34

32-

W6x25

Varies

1
0
"

"
2

1
"

4
3

1
"

4
3

1
"

2
1

2

"2
12

16
5HSS 8 x 4 x 

4
1HSS 6 x 4 x 

hole in post

" slotted2
1" x 516

13

in angles

" Ø holes16
13

screws with flat washer

" cap4
3" Ø x 58

52-

**

SECTION AT RAIL POST

A

A

2
"

8
"

2
"

4"

4
"

6
"

3
"

6
"

3
"

3
"

" long2
1x 3

4
1HSS 6 x 4 x 

reinforced elastomeric pad

" x 7" x 6" Fabric8
1

" x 7" x 6"2
1¢ 

" long8
3x 34

1HSS 6 x 3 x 

x 5"

"2
1" x 112

1¢ 

flat washer and lockwasher

M-164 anchor bolts with

" AASHTO4
32- 1" Ø x 7

field.

section may be drilled in the 

" Ø holes in hollow structural8
7

with locknut & flat washer.

" Ø x 6" Round Head Bolts4
34-

'' max.8
1

2'' 2'' 2'' 3''3'' 2''

1
''

'' x 3'' Slotted holes16
13

4
''

3
''

3'' 3''

angles and plate

'' Ø Holes in8
11

'' long2
1x 3

4
1HSS 6 x 4 x 

2'' 2''

4
''

'' long8
3x 3

4
1HSS 6 x 3 x 

3
''

3
''

2
''

4
''

6
''

'' 2
1'' x 52

1'' x 316
3¢ 

6
''

2
''

8
''

'' 2
1'' x 72

1'' x 316
3¢ 

'' 4
31

4''

'' 4
31 '' 4

33

'' 2
19

'' 4
3

'' x 6'' Bar2
1'' x 12

1

'' 4
31

''
 

2
1

1

'' 4
31

''
 

4
3''
 

4
3

each nut

Cast 1'' voids behind

welded to ¢

1'' H.S. Nut AASHTO M 164

'' Ø Hole8
11

¢ 1'' x 6'' x 19'' 

1
0
''
 

(6 Required per ¢)

automatically end welded.

article 1006.32 of the Std. Specs.

filled headed studs conforming to

'' Ø x 6'' Granular or solid flux4
3

'' Ø cap screw.8
5Tap pipe for 

M291, Grade A - 3'' long welded to #3 bar. 

hex coupler nuts conforming to AASHTO 

1'' Round bar stock AASHTO M270 G50 or

'' 2
1

≤ 4''

> 9''

> 4''

≤ 13''

≤ 9''

2''

5''

2'-10''7''

2''

4''   accommodate the top reinforcement bar placement.

'' to2
1  anchor device.  The anchorage studs may be bent down 

  bar shall be placed directly above the studs of the rail post

  reinforcement bars and the outermost longitudinal reinforcement

**  The studs of the anchor devices shall be placed below the top

  509.05 of the Standard Specifications.

    All steel rail members shall be galvanized according to Article

  Cost included with Steel Railing, Type SM.

  steel shims shall be provided to align rail between adjacent spans.  

'' x 6'' x 1'-2'' galvanized 4
1    For multi-span bridges, sufficient 

  Notes:

9''

4''

D at exp. jt. at 50° F.

'' at rail splice4
1

5
''

'' long2
1x 3

4
1HSS 6 x 4 x 

6''

'' x 5''2
1'' x 112

1¢ 

3
''

6''

'' x 7'' x 6''2
1¢ 

6
''

3
''

3
''

7''

'' x 5'' 2
1'' x 112

1¢ 

¢ 1'' x 6'' x 19'' 

tubing

'' Ø Holes in4
3

3''
3
''

6
''

6
''

8
''

'' maximum HMA thickness)8
1'' minimum to 34

1(6'-3'' Maximum Post Spacing)  (1

¡ 1'' Ø holes

2
''

Std. 631032 .

connection shown on

jam nuts for guardrail

locking nuts or nuts and

'' washers and self-8
54-

welded studs.  Provide

'' reduced base8
5¡ -

6

13

215

STEEL RAILING, TYPE SM WITH HMA WEARING SURFACE

1
'-

8
''

1
'-

9
''
*
*
*

   thickness and beam camber.

   dimension due to HMA overlay

***Note change in vertical post

***

surface

HMA wearing

1
'-

0
"

2
'-

8
"

HMA depth varies
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7

ABUTMENTS
14

10°

'' 8
52

 ¡ South Abut Sta. 9+27.51

 
(T

y
p
.)

30'-9''

 
2
''
 
c
l.

Back of Abutment 

1
'-

3
''

1
2
''

2
'-

6
''

 
8
''

 Slope top of Abut.

1
2
''

 ¡ Rdwy.

 shown in ELEVATION

 from these lines as

 v(E)  v1(E)

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

 ¡ North Abut Sta. 10+34.49

 2'' cl.

'' Chamfer 4
3

p1(E) 

u1(E) 

h2(E) 

 p(E)

 s(E)

 s1(E)

 p(E)

SECTION A-A

¡ Piles & Brg. 

2'-6''

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

V
a
r
ie

s

2
'-

0
''

2'' cl. 

2
''
 
c
l.
 

8''

Bonded Const.

Joint (Mandatory)

after beams are in place.

Hatched area to be poured

3
'-

0
''
 
(T

y
p
)

E
n
c
a
s
e

m
e
n
t

C
o
n
c
r
e
t
e

 2'' Chamfer

 h2(E)

PLAN

 See SECTION A-A

 Elev. 615.09

 Elev. 616.59

Elev. 613.09

Elev. 616.86 

Elev. 618.39 

''
4

1
 
3

 Each End

Each End

A

 See SECTION A-A

 Each Face, Each Wing

¡ Rdwy. 
 See SECTION A-A

Level

 1'-6''

 Elev. 616.59

6
''
 

Each Pile (Typ.)

A

ELEVATION

(Level)

3
'-

6
''

Concrete outside construction

Typ. between piles

at 1'-2'' cts.

beams are in place.

joints to be poured after 

 8-#7 p(E) bars

 5-#5 h(E) bars

 2-#5 h2(E) bars

     abutment cap.

Note: Extend h(E) bars into

 2-#5 s(E) bars

4-#6 u(E) bars2-#5 s1(E) bars

4''

BAR u1(E)

1
0
''

2'-2''''2
15

135°

BAR s1(E)

3
'-

2
''

2'-2''

BAR s(E)

''
21

5

2
'-

4
''

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

¡ Piles & Brg. 

'' Prem. Jt. Filler2
1 

3'-0''4'-9'' 3'-0'' 4'-9''

v2(E) 

h(E) 

 v3(E)

 h(E) or h1(E)

u1(E) 

 p(E) or

 p1(E)

s(E) 
 s(E)

 u(E)
7''

(Typ.)
''8

32'-0''8
32'-0

2
'-

0
''

Joint (Typ.) 

Mandatory Const. 

s(E) bars

4-#5

1'-6'' 

 Fan 2-#5 h(E) bars (B.F.)

 Each Wing, Bend in field.

 Fan 2-#5 h1(E) bars (F.F.)

29-#5 u1(E) bars at 12'' cts. 9-#5 bars

Ea. Face, Ea. Wing

2-v2(E) & 2-v3(E)

3-v(E), 2-v1(E),

at 12''± cts.

''
8

7
2
'-

0

''8
3 4

''
2

1
2
'-

0

BAR u(E)

4'-4''

1
'-

6
''

''
4

1
3
'-

6
''
 
t
o
 
3
'-

9

PILE DATA

8

 Concrete Structures

BILL OF MATERIAL - 2 ABUTS.

48

 Concrete Encasement

4

16

20

40 11'-7''

16

24

16

16

1

 Name Plates 1

 Test Pile Metal Shells

16

20 3'-6''

 Reinf. Bars, Epoxy Coated

h(E)

h1(E)

h2(E)

p(E)

p1(E)

s(E)

s1(E)

u(E)

v(E)

v1(E)

v2(E)

v3(E)

BAR NO. SIZE LENGTH SHAPE

#5

#5

Cu. Yd.

#5

#7

#4

#5

#6

#5

#5

#5

#5

Cu. Yd.

Pound

Foot

Each

Each

#5

58 #5u1(E)

8'-6''

30'-5''

30'-5''

30'-5''

10'-9''

5'-0''

5'-0''

4'-6''

3'-7''

2'-8''

 Metal Shell Piles 12''x0.250''

3,520

28.6

4.2

590

1
'-

3
''

 10-#4 p1(E) bars

 
3
''

~

6''

 Elev. 618.45

Set Name Plate in outside 

of the South Abutment.

face of East Wing
 Elev. 618.45

''
2

1
2
'-

4

10'-0''

 Elev. 618.11 Elev. 618.11 

Notes: 

No. Test Piles: 

No. Production Piles:  

Est. Length: 

Est. Length: 

Factored Resistance Available:  

Nominal Required Bearing:  

Type:  

1

9

70 Ft/Pile (North Abut.)

60 Ft/Pile (South Abut.)

118 Kips/Pile

215 Kips/Pile

Metal Shell 12''x0.250''

''2
115'-4 ''2

115'-4

''2
12'-4 ''2

12'-4

''
8

3
5
'-

4

''
8

7
2
'-

1
1

 

existing substructure units.

abutment up to 18'' in order to avoid conflicts with 

Pile locations may be moved along the centerline of 

at the South Abutment.

One test pile shall be driven in a permanent location 
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PIERS

8

15

30'-9''

 ¡ Piles

3
'-

0
''

1
'-

6
''

PLAN

 ¡ Rdwy.
10°

1
'-

6
''

 ¡ Pier 1 Sta. 9+62.96

 ¡ Brgs.

''
2

1
 
7

''
 

2
1

7

 Elev. 616.59
Elev. 616.86  Elev. 616.59

 Elev. 615.61

Level

 Elev. 596.59

3
'-

0
''

 See SECTION A-A

ELEVATION

C
o
n
c
r
e
t
e
 
E

n
c
a
s
e

m
e
n
t

 See SECTION A-A

(Level)

Elev. 613.59

 ¡ Rdwy.

 Each End

A

A

(Looking North)

N

 Slope top of Abut.

 shown in ELEVATION

 from these lines as
''8

32'-0 ''8
32'-0

5 Pile Spaces at 5'-2'' = 25'-10''

 ¡ Pier 2 Sta. 9+99.04

2
'-

0
''

1
7
'-

0
''

 8-#7 p(E) bars

2-#5 s3(E) bars

Each Pile (Typ.)

4-#6 u2(E) bars

Each End

PILE DATA

1
0
''

2'-8''''2
15

135°

BAR s3(E)

2
'-

8
''

2'-8''

''
21

5

BAR s2(E)

1
7
'-

0
''

2'-6''  3''3'' 

p1(E) 

 p(E)

 s3(E)

 p(E)

''
4

1
3
'-

0
''
 
t
o
 
3
'-

3

SECTION A-A

2
'-

0
''

V
a
r
ie

s

2'' cl. 

'' Chamfer (Typ.) 2
11

 
c
l.

 
2
''

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

3'-0''

 8-#4 p1(E) bars

 2-#5 s2(E) bars

''8
3 5

4'-4''

BAR u2(E)

 s2(E)

s2(E) bars
4-#5

 Concrete Structures

 Concrete Encasement

16

16

48 11'-7''

16

1 Test Pile Metal Shells

24

 Reinf. Bars, Epoxy Coated

p(E)

p1(E)

s3(E)

BAR NO. SIZE LENGTH SHAPE

Cu. Yd.

#7

#4

#5

#6

Cu. Yd.

Pound

Foot

Each

#5

30'-5''

30'-5''

11'-3''

 Metal Shell Piles 12''x0.250''

2,270

21.6

31.2

880

BILL OF MATERIAL - 2 PIERS

s2(E)

u2(E)

'' 8
13

''
2

1
2
'-

6

1

11

80 Ft/Pile (Pier 2)

80 Ft/Pile (Pier 1)

151 Kips/Pile

275 Kips/Pile

Metal Shell 12''x0.250''

Notes: 

No. Test Piles: 

No. Production Piles:  

Est. Length:  

Est. Length:  

Factored Resistance Available:  

Nominal Required Bearing:  

Type:  

4'-0''

2
'-

7
''

''2
115'-4''2

115'-4

''2
12'-5 ''2

12'-5

2'-7'' 2'-7''

''
8

3
 
3

 13''13'' 

Typ. btwn. piles

at 12'' cts.

 

existing substructure units.

abutment up to 18'' in order to avoid conflicts with 

Pile locations may be moved along the centerline of 

at Pier 2.

One test pile shall be driven in a permanent location 
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Metal shell pile

See Detail A
Metal shell pile

min.

"4
1

m
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."

1
6

5

welding

(within 0.01") before

Cut square for tight fit

PP14

PP12

PP14

31.37 0.0267

36.71 0.0368

45.61 0.0361

"
4

1

" End plate4
3

m
in
.

"
2

1

D
ia

m
e
te
r

t

t

thickness

Wall

(yd.³/ft.)

volume

Inside

pile

Metal shell t

pile

Metal shell

pile

Metal shell

t

t

pile

Metal Shell 
s

Approx.

"16
3

(Lbs./ft.)

foot

per

Weight

abutment

Bottom of

field weld

Shop or

16
5

See Detail A, typ.

diameter

and outside

Designation

2'-6"

min.

"4
17

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*

s field weld

Shop or

"16
1s = t - 

60°

"16
1s = t - 

60° field weld

Shop or

60°

e
n
c
a
s
e

m
e
n
t

C
o
n
c
r
e
t
e

pile cap

Bottom of

B B

SECTION B-B

DETAIL A

A A

SECTION A-A

ELEVATION

METAL SHELL PILE TABLE

ELEVATION

WELDED COMMERCIAL SPLICE

END PLATE ATTACHMENT

COMPLETE PENETRATION WELD SPLICE

F-MS

0.250"

0.250"

0.312"

t
y
p
.

3
" 

P
it
c
h

" min.2
1

" x8
1Fill bar 

6" Horizontal bend, typ.

±
1
0
"

cl
.

3"

splicer before welding.

  Pile segments shall be driven to solid contact with

" max. gap between them.8
12 bars with a 

" min. fill bar may be constructed of2
1" x 8

1  The 

Notes:

PP16 0.312" 52.32 0.0478

PP16 0.375" 62.64 0.0470

PILE SHOE ATTACHMENT

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

  (When called for on the plans, the Contractor

REINFORCEMENT AT ABUTMENTS

cl.

"
2

1
1

58#/100 sq. ft.

W4.0 x W4.0 weighing

Welded wire fabric 6 x 6-

Article 1006.05 of the Standard Specifications.

  The metal shell piles shall be according to

Note:

(10'-6" long, typ.)

PP16:  13-#7 bars

PP14:  11-#7 bars

PP12:  8-#7 bars

METAL SHELL PILE DETAILS

1-1-2020

inclination

60° Angle of

inclination of 60°.

the driving surface has an angle of

pile shoes are allowed provided that

Pile shoe shape may vary.  Shallower

conditions permit.

omitted when soil

encasement may be

Forms for concrete

CONCRETE ENCASEMENT

INDIVIDUAL PILE

(When specified)

(Omit when concrete encasement is specified)

9

16
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