
STRUCTURE NO. 016-1714

STRUCTURAL STEEL DETAILS 2 - UNIT 2
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* Use Š" weld for Girders 4 and 5 at Piers 4 and 5.

** Use ‚" weld for Girders 1 through 3 at Pier 6.
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CAMBER TABLE - UNIT 2
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Fillet Varies

  16" Flange

  14" Flange

(No. Req'd= 3,585)

end welded to flange.
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GIRDER COORDINATES - UNIT 2

(All dimensions in feet)
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TOP OF WEB ELEVATIONS - UNIT 2

(For fabrication use only)
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TABLES AFTER UPDATING.

UNGROUP THE TABLES. THEN REGROUP THE

BEFORE UPDATING THE LINKS, YOU MUST

N

1410+00

\ Ramp SE

PGL and

~ Splice 3-1

1411+00 1412+00

Girder No.

4
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Span 8

136'-3‚"

Along PGL
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°

~ Splice 3-2

along ~ Girder, typ.

Dimensions measured

Connector Spacing
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A

A

9" A

9" 9"
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` GG (NTR) Each Side

 

ŠŠ 
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Š ` AA

` BB (NTR)

` CC (NTR)

` DD (NTR)

` EE

` FF (NTR)

` II (NTR) Each Side

~ Splice 3-1 ~ Splice 3-2

6 Spaces at 20'-4" = 122'-0"

S7

CF301

CF304

CF303

* Girder Length "L" excludes girder ends beyond first & last bearings.

4
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1'-6"

116'-8"

Span 7 1'-3"

Girder 5

Measured Along

Cross Frame Spacing

Š 

CF302, typ.

15'-0"11'-11†"

15'-0" 15'-0" 11'-11†"

15'-0"

FRAMING PLAN - UNIT 3

GIRDER ELEVATION - UNIT 3

STRUCTURE NO. 016-1714

GIRDER FRAMING PLAN - UNIT 3
WJC

WJC

ZTW

JRM

S2-82S2-46

S2-44 S2-82

5 Spacesat 12'-9"= 63'-9"
 

25°7'41"
18°8'19"

~ W. Brg. Exist. Pier 2

Contract 60X75)

(S.N. 016-1704,

~ Exist. Pier 2

4'-1" (No Studs) 4'-1" (No Studs)

54 Spa. at 17" 90 Spa. at 12"

33'-9" 45'-9" 91'-3"

Girder BB CC DD EE FF GG HH IIAA

PLATE GIRDER DIMENSIONS - UNIT 3

All 1‚"x20" 2…"x20"1"x20" 2„"x20" 1"x20" 1"x20" ‡"x9" ‡"x9" ‡"x9"

` HH (NTR) Each Side

respective centerline of supports.

where the ~ Brg. and cross frame orientations are parallel to the 

\ Ramp SE, except at ~ Brg. Pier 7 and ~ Brg. Exist. Pier 2

  Girder spacings and cross frame orientations are radial to the

  For cross frame details, see Sheet        of       .

  For Section A-A, see Sheet        of       .

Impact Testing Requirement, Zone 2.

  Load carrying components designated "NTR" shall conform to the 

  All structural steel shall be AASHTO M 270, Grade 50.

Notes:

Œ" Web ` (NTR) Œ" Web ` (NTR) Œ" Web ` (NTR)

16'-2‚" 16'-7…"

~ Brg. Pier 7

255'-8‚" (Unit 3)

= 25'-5"

2 Spa. at 12'-8•"

~ Brg. Pier 7

Girder

5

4

3

2

1

Radius L* S7 S8 A C1

234.917

228.458

222.000

215.542

209.083

253.145

253.996

254.846

255.697

256.548

137.000

137.000

137.000

137.000

137.000

116.145

116.995

117.846

118.697

119.548

82.395

83.245

84.096

84.947

85.798

65 Spa. at 15"

70 Spa. at 14"

62 Spa. at 16"

63 Spa. at 16"

63 Spa. at 16"

GIRDER DIMENSIONS - UNIT 3
(All dimensions in feet)
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703
STRUCTURE NO. 016-1714

STRUCTURAL STEEL DETAILS 1 - UNIT 3

I , S :

I (n), S (n):

I (3n), S (3n):

xcS  :

DC1:

M   :

DC2:

M   :

DW:

L

M  (Strength I):
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4 3

4 3
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L
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L
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s s
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DC1 DC2 DW

s

s

s

L + IM

L + IM

L + IM

I (cr), S (cr):c c

s

f} F :n

sf +  /  (Service II):

/

sf +  /  (Total)(Strength I):

/

0.95R F  :h yf

f n} M :

s

s

f  DW:s

s
L
L

f  DC1:

f  DC2:

f  ( +IM):

L
L

L
L

4 3

f
2

f
2

3

f
3

DC1 nc

cDC2 c DC2

c cDW DW

+ IM c c

s DC1 sDC2 sDW

s s s s

s    + IM

f

superelevation.

  M  and R  include the effects of centrifugal force and

Note:

Article 6.10.10.

Maximum factored shear range in span computed according to

Strength I loading according to Article 6.10.7 or 6.10.8 (ksi).

Non-Compact composite positive or negative stress capacity for

1.25 (f    + f    ) + 1.5 f   + 1.75 f (     ) +

section (ksi).

Sum of stresses as computed below on non-compact

to Article 6.10.4.2 (ksi).

Composite stress capacity for Service II loading according

f    + f    + f   + 1.3 f (     ) +

Sum of stresses as computed below (ksi).

M      / S (n) or M      / S (cr) as applicable.

calculated below (ksi).

flange due to vertical composite live plus impact loads as

Un-factored stress at edge of flange for controlling steel

M   / S (3n) or M    / S (cr) as applicable.

loads as calculated below (ksi).

flange due to vertical composite future wearing surface

Un-factored stress at edge of flange for controlling steel

M   / S (3n) or M    / S (cr) as applicable.

below (ksi).

flange due to vertical composite dead loads as calculated

Un-factored stress at edge of flange for controlling steel

M   / S

below (ksi).

flange due to vertical non-composite dead loads as calculated

Un-factored stress at edge of flange for controlling steel

to Article A6.1.1 or A6.1.2 (kip-ft.).

Article 6.10.7.1 or non-slender negative moment capacity according

Compact composite positive moment capacity computed according to

applicable (kip-ft.).

flange plate due to lateral bending, Strength I or Service II as

Factored calculated normal stress at edge of flange for controlling

1.25 (M   + M   ) + 1.5 M  + 1.75 M

Factored design moment (kip-ft.).

(impact)(kip-ft.).

Un-factored live load moment plus dynamic load allowance

future wearing surface only) dead load (kip-ft.).

Un-factored moment due to long-term composite (superimposed

surface only) dead load (kips/ft.).

Un-factored long-term composite (superimposed future wearing

excluding future wearing surface) dead load (kip-ft.).

Un-factored moment due to long-term composite (superimposed

wearing surface) dead load (kips/ft.).

Un-factored long-term composite (superimposed excluding future

Un-factored moment due to non-composite dead load (kip-ft.).

Un-factored non-composite dead load (kips/ft.).

strength of the controlling flange (in. ).

moment with respect to the controlling flange over the yield

controlling flange, tension or compression, taken as yield

Section modulus about the major axis of section to the

(superimposed) dead loads (in.  and in. ).

to both short-term composite live loads and long-term composite

f  (Total-Strength I and Service II) in cracked sections, due

and longitudinal deck reinforcement, used for computing

Composite moment of inertia and section modulus of the steel

(in.  and in. ).

sections due to long-term composite (superimposed) dead loads

for computing f (Total-Strength I, and Service II) in uncracked

and deck based upon 3 times the modular ratio, "3n", used

Composite moment of inertia and section modulus of the steel

sections due to short term composite live loads (in.  and in. ).

computing f (Total-Strength I, and Service II) in uncracked

and deck based upon the modular ratio, "n", used for

Composite moment of inertia and section modulus of the steel

Service II) due to non-composite dead loads (in.  and in. ).

steel section used for computing f (Total-Strength I, and

Non-composite moment of inertia and section modulus of the

L
L+ IM

WJC

ZTW

WJC

JRM

(k)

(k)

(k)

(k)

(k)

L

R

R

R

DC1

DC2

DW

R

RTotal

L + IM

EXTERIOR GIRDER 1 REACTION TABLE - UNIT 3

396.6

148.8

36.2

62.2

149.4

131.4

56.6

11.0

21.6

42.2

E. Brg. Pier 6 Pier 7 W. Brg. Ex. Pier 2

102.7

66.7

4.8

11.0

20.2

(k)

(k)

(k)

(k)

(k)

L

R

R

R

DC1

DC2

DW

R

RTotal

L + IM

INTERIOR GIRDER 3 REACTION TABLE - UNIT 3

129.9

78.3

10.9

6.1

34.7

375.7

141.8

46.6

20.5

166.8

142.1

76.9

14.6

5.0

45.5

E. Brg. Pier 6 Pier 7 W. Brg. Ex. Pier 2

(k)

(k)

(k)

(k)

(k)

L

R

R

R

DC1

DC2

DW

R

RTotal

L + IM

142.2

72.8

10.9

19.2

39.4

EXTERIOR GIRDER 5 REACTION TABLE - UNIT 3

141.7

69.8

12.0

16.2

43.6

418.7

144.0

41.5

65.2

168.0

E. Brg. Pier 6 Pier 7 W. Brg. Ex. Pier 2

0.4 Sp. 7 0.6 Sp. 8Pier 7

EXTERIOR GIRDER 1 MOMENT TABLE - UNIT 3

43.36

50.00

39.88

47.50

30.23

0.12

9.74

2.76

3.44

11.31

-

7875

0.80

1,955

553

0.26

690

0.24

2,206

0.94

158

2,408

-

-

2,341

61,694

-

-

56,860

I (3n) 

S (3n) 

DC1

DC2

DW

(in )

(in )

(in )

(in )

(in )

(in )

(in )

(k/')

('k)

(k/')

('k)

(k/')

('k)

('k)

f  (Strength I)

f  DC1

f  DC2

f  DW

('k)

('k)

(ksi)

(ksi)

(ksi)

(ksi)

(ksi)

(ksi)

(k)

L

L
L

4

4

4

3

3

3

3S

(ksi)

xc

V

I 

I (n) 

S 

S (n) 

M

M

M

M

s

c

c

s

c

c

DC1

DC2

DW

s

s

s

s

s

f

L + IM

cI (cr) (in )4

S (cr) c
3(in )

M  + / f S

} M f n ('k)

f  (Service II)

f +  /  (Service II)

h yf (ksi)0.95R F

(Total)(Strength I)

sf +  /

f} F n (ksi)

f  ( +IM)

1
3u xc

f
2

f
3

35.70

50.00

21.61

47.50

15.30

1.12

8.10

0.65

0.84

2.72

-

2622

6.04

1,132

83

0.26

107

0.24

295

0.80

83

-

1,525

1,678

1,302

-

44,819

61,859

29,361

39.65

50.00

45.72

47.50

34.51

0.15

12.65

2.93

3.18

11.88

-

4943

1.07

1,517

319

0.26

346

0.24

1,100

0.78

67

-

1,306

1,439

1,111

-

40,288

54,835

26,656

EXTERIOR GIRDER 5 MOMENT TABLE - UNIT 3

Pier 70.4 Sp. 7 0.6 Sp. 8

I (3n) 

S (3n) 

DC1

DC2

DW

(in )

(in )

(in )

(in )

(in )

(in )

(in )

(k/')

('k)

(k/')

('k)

(k/')

('k)

('k)

f  (Strength I)

f  DC1

f  DC2

f  DW

('k)

('k)

(ksi)

(ksi)

(ksi)

(ksi)

(ksi)

(ksi)

(k)

L

L
L

4

4

4

3

3

3

3S

(ksi)

xc

V

I 

I (n) 

S 

S (n) 

M

M

M

M

s

c

c

s

c

c

DC1

DC2

DW

s

s

s

s

s

f

L + IM

cI (cr) (in )4

S (cr) c
3(in )

M  + / f S

} M f n ('k)

f  (Service II)

f +  /  (Service II)

h yf (ksi)0.95R F

(Total)(Strength I)

sf +  /

f} F n (ksi)

f  ( +IM)

1
3u xc

f
2

f
3

36.95

50.00

40.42

47.50

29.16

3.42

12.39

1.92

1.69

7.74

-

4743

12.26

1,732

244

0.26

215

0.24

840

0.80

83

-

1,525

1,678

1,302

-

44,819

61,859

29,361

33.94

50.00

44.92

47.50

34.11

0.38

10.55

3.24

3.72

13.25

-

8849

1.18

2,117

651

0.26

746

0.24

2,584

0.94

158

2,408

-

-

2,341

61,694

-

-

56,860

42.40

50.00

44.94

47.50

33.71

0.05

13.64

2.65

2.83

10.47

-

4895

1.42

1,636

289

0.26

309

0.24

969

0.78

67

-

1,306

1,439

1,111

-

40,288

54,835

26,656

INTERIOR GIRDER 3 MOMENT TABLE - UNIT 3

Pier 70.4 Sp. 7 0.6 Sp. 8

33.94

50.00

39.24

47.50

29.71

0.15

8.67

3.32

2.28

12.76

-

7769

0.84

1,754

672

0.26

461

0.24

2,489

1.10

158

2,427

-

-

2,341

63,151

-

-

56,860

I (3n) 

S (3n) 

DC1

DC2

DW

(in )

(in )

(in )

(in )

(in )

(in )

(in )

(k/')

('k)

(k/')

('k)

(k/')

('k)

('k)

f  (Strength I)

f  DC1

f  DC2

f  DW

('k)

('k)

(ksi)

(ksi)

(ksi)

(ksi)

(ksi)

(ksi)

(k)

L

L
L

4

4

4

3

3

3

3S

(ksi)

xc

V

I 

I (n) 

S 

S (n) 

M

M

M

M

s

c

c

s

c

c

DC1

DC2

DW

s

s

s

s

s

f

L + IM

cI (cr) (in )4

S (cr) c
3(in )

M  + / f S

} M f n ('k)

f  (Service II)

f +  /  (Service II)

h yf (ksi)0.95R F

(Total)(Strength I)

sf +  /

f} F n (ksi)

f  ( +IM)

1
3u xc

f
2

f
3

31.12

50.00

28.39

47.50

20.48

2.28

8.71

1.41

1.34

5.27

-

3402

8.31

1,243

183

0.26

174

0.24

572

0.95

83

-

1,564

1,712

1,302

-

48,448

66,879

29,361

39.14

50.00

44.16

47.50

33.09

0.04

12.10

3.10

2.30

11.94

-

4817

1.64

1,482

346

0.26

257

0.24

1,105

0.93

67

-

1,340

1,469

1,111

-

43,427

59,033

26,656
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CURVED GIRDER LAYOUT

(X Measured along Local Tangent)

S2-44

704

Brg. Stiffener

AT PIER

SECTION

Š

Š

‚

PT Sta. 1410+44.95
Sta. 1410+44.95

Local Tangent at

Girder, typ.

90°

~ Brg. or ~ Splice

typ.

X

ty
p
.

Y

ty
p
.

Y
Ramp SE

\ & PGL

typ.

X

4 Equal Spaces

~ Splice 3-1

~ Splice 3-2

B
3

B
2B
1

~ E. Brg. Pier 6

A
2

A
3

A
1

Spaces

2 Equal

Spaces

2 Equal 4 Equal Spaces

CAMBER DIAGRAM - UNIT 3

STRUCTURE NO. 016-1714

STRUCTURAL STEEL DETAILS 2 - UNIT 3

Girder

5

4

3

2

1

YX

~ E. Brg. Pier 6

9.321

15.415

21.509

27.604

33.698

-77.744

-75.606

-73.469

-71.332

-69.194

GIRDER COORDINATES - UNIT 3

(All dimensions in feet)

~ W. Brg. Exist. Pier 2

WJC

ZTW

WJC

JRM

S
la

b

SECTION A-A

8
"

m
in
.

4
''
 

2
"
 

m
in
.

Fillet Varies

  20" Flange

(No. Req'd= 3,174)

end welded to flange.

studs, automatically

solid flux filled headed 

ƒ'' } Granular or 

 

7"

 

7"

 

3"

 

3"

Tight Fit

Bottom

2•" Vertical Top &

Clip 1" Horizontal x

to bear

Mill Stiffener

~ Brg. Pier 7

Girder

5

4

3

2

1

Pier 6

~ E. Brg.

3-1

~ Splice

3-2

~ Splice

TOP OF WEB ELEVATIONS - UNIT 3

(For fabrication use only)

601.97

601.61

601.25

600.89

600.53

600.61

600.35

600.11

599.88

599.68

600.11

599.96

599.84

599.73

599.63

599.42

599.44

599.47

599.52

599.58

600.40

600.78

601.16

601.51

601.63

Ex. Pier 2

~ W. Brg.

Pier 7

~ Brg.

Girder A1 A2 A3

5

4

3

2

1

B1 B2 B3

CAMBER TABLE - UNIT 3

3"

2‚"

1•"

ƒ"

0"

3ƒ"

3„"

2•"

1‡"

0"

3"

2ƒ"

2„"

1•"

0"

3‚"

2"

2"

2•"

2"

3•"

3•"

3†"

3•"

3„"

3‚"

3‚"

3…"

3"

2†"
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WJC

ZTW

WJC

JRM

STRUCTURE NO. 016-1714

GIRDER SPLICE DETAILS

(50 Required)

` A

Filler ` C

2-`s B

` D

2-`s E

Filler ` F

(One Ea. Side)

` G

~ Splice
Bottom Flange

Bottom Flange

Top Flange

Top Flange

Max.

‚''

1•" 1•"

4"

H Spa. at 3" H Spa. at 3" ‡
"
 
}
 

H
S
 
b
o
lt
s

•
"
 
}
 

H
o
le
s
 
f
o
r

1•
"

‹"x36" or ‹"x46" Web `

‹"x46" Web `

‹"x36" or

4"

M Spa. at 3"

` A
opening

‚" max.

‡
"
 
}
 

H
S
 
b
o
lt
s

•
"
 
}
 

H
o
le
s
 
f
o
r

L

1•
"

1•
"

1•"  1•"

FIELD SPLICE DETAIL

 

I
 
S
p
a
. 

a
t 

3
"

min.

3"

min.

6"

min.

3"

min.

6"

~ Field Splice

SPLICE AND FLANGE TRANSITIONS

SHEAR CONNECTOR DETAIL AT

splice plate from measured location.

Move row of studs to 3" beyond nearest edge of

DO NOT place shear connectors on splice plates.

Move

 

Measured

Location

Move

 

M 270 Grade 50. Filler plates may be AASHTO M270 Grade 36.

  All structural steel, except filler plates, shall be AASHTO

to the Impact Testing Requirement, Zone 2.

  Load carrying components designated "NTR" shall conform

  All splice plates, except filler plates, shall comply with NTR.

Notes:

S2-45

705

J
 
S
p
a
. 

a
t 

K
J
 
S
p
a
. 

a
t 

K

at 3"

M Spa.

R Spa. at 3"

` D
opening

‚" max.

‡
"
 
}
 

H
S
 
b
o
lt
s

•
"
 
}
 

H
o
le
s
 
f
o
r

Q

1•
"

1•
"

1•"  1•"

N
 
S
p
a
. 

a
t 

P
N
 
S
p
a
. 

a
t 

P

at 3"

R Spa.

PLAN - BOTTOM FLANGE

ELEVATION

PLAN - TOP FLANGE

2" 2"

~ Splice

4"

2"2"

~ Splice

1•
"

SPLICE PLATE SIZES

Unit

1

SpliceGirder ` D ` E` A ` B Filler ` C Filler ` F ` G

1,2,3

4,5

3

2

4,5

1,2,3

2-4

2-3

2-2

2-1

2-4

2-3

2-2

2-1

•" x 1'-4" x 2'-1"

•" x 1'-4" x 2'-1"

•" x 1'-4" x 2'-1"

•" x 1'-4" x 2'-1"

•" x 1'-2" x 2'-1"

•" x 1'-2" x 2'-1"

•" x 1'-2" x 2'-1"

•" x 1'-2" x 2'-1"

†" x 6•" x 2'-1"

†" x 6•" x 2'-1"

†" x 6•" x 2'-1"

†" x 6•" x 2'-1"

†" x 6" x 2'-1"

†" x 6" x 2'-1"

†" x 6" x 2'-1"

†" x 6" x 2'-1"

•" x 1'-4" x 2'-7"

†" x 1'-4" x 2'-7"

†" x 1'-4" x 3'-7"

1„" x 1'-4" x 4'-7"

•" x 1'-2" x 2'-1"

•" x 1'-2" x 2'-1"

•" x 1'-2" x 2'-1"

•" x 1'-2" x 2'-1"

†" x 6•" x 2'-7"

ƒ" x 6•" x 2'-7"

ƒ" x 6•" x 3'-7"

1‚" x 6•" x 4'-7"

†" x 6" x 2'-1"

†" x 6" x 2'-1"

†" x 6" x 2'-1"

†" x 6" x 2'-1"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

„" x 1'-4" x 1'-0…"

„" x 1'-4" x 1'-0…"

„" x 1'-4" x 1'-0…"

„" x 1'-4" x 1'-0…"

N/A

N/A

N/A

N/A

„" x 1'-4" x 1'-3…"

N/A

ƒ" x 1'-4" x 1'-9…"

…" x 1'-4" x 2'-3…"

‚" x 1'-2" x 1'-0…"

‚" x 1'-2" x 1'-0…"

†" x 1'-2" x 1'-0…"

•" x 1'-2" x 1'-0…"

…" x 1'-7" x 3'-3"

…" x 1'-7" x 3'-3"

1…" x 1'-8" x 1'-9…"

1„" x 1'-8" x 2'-3…"

†" x 8•" x 3'-7"

ƒ" x 8•" x 4'-7"

•" x 1'-8" x 3'-7"

†" x 1'-8" x 4'-7"

1„" x 1'-8" x 1'-9…"

1„" x 1'-8" x 1'-9…"

†" x 8•" x 3'-7"

†" x 8•" x 3'-7"

•" x 1'-8" x 3'-7"

•" x 1'-8" x 3'-7"
All

3-2

3-1

•" x 1'-4" x 3'-1"

•" x 1'-4" x 2'-7"

•" x 1'-2" x 2'-1"

•" x 1'-2" x 2'-1"

†" x 6•" x 3'-1"

†" x 6•" x 2'-7"

†" x 6" x 2'-1"

†" x 6" x 2'-1"

‡" x 1'-4" x 4'-1"

•" x 1'-4" x 2'-7"

†" x 1'-2" x 3'-1"

•" x 1'-2" x 2'-7"

1" x 6•" x 4'-1"

†" x 6•" x 2'-7"

ƒ" x 6" x 3'-1"

†" x 6" x 2'-7"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

…" x 1'-7" x 2'-6"

‚" x 1'-4" x 2'-0…"

„" x 1'-4" x 1'-3…"

•" x 1'-2" x 1'-6…"

‚" x 1'-2" x 1'-3…"

•" x 1'-4" x 1'-6…"

„" x 1'-4" x 1'-3…"

•" x 1'-2" x 1'-0…"

„" x 1'-2" x 1'-0…"

1-2

1-1

1-2

1-1

SpliceGirderUnit

1,2,3

4,5

1

SPLICE BOLT SPACING

NH I J K L M P Q R

3

2

4,5

1,2,3

2-4

2-3

2-2

2-1

2-4

2-3

2-2

2-1

2

2

2

2

2

2

2

2

9

9

9

9

9

9

9

9

1

1

1

1

1

1

1

1

6"

6"

6"

6"

5"

5"

5"

5"

3

3

3

3

3

3

3

3

1

1

1

1

1

1

1

1

6"

6"

6"

6"

5"

5"

5"

5"

4

4

6

8

3

3

3

3

3•"

3•"

3•"

3•"

3"

3"

3"

3"

3•"

3•"

3•"

3•"

3"

3"

3"

3"

6

8

6"

6"

1

1

6

6

6"

6"

1

1

12

12

2

2

5•"

5•"

5•"

5•"
All

3-2

3-1

7

4

5

4

6"

6"

5"

5"

3•"

3•"

3"

3"

1

1

1

1

5

4

3

3

6"

6"

5"

5"

3•"

3•"

3"

3"

1

1

1

1

9

9

9

9

2

2

2

2

1-2

1-1

1-2

1-1
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WJC

ZTW

WJC

JRM

STRUCTURE NO. 016-1714

CROSS FRAME DETAILS 1

  2.

  1.

*

**

Tight fit

Typ.

bear

Mill to

‚
*

Š
4 sides

t

‚

tt

L
4
x
4
x

…
" 
(N

T
R
)

L5x5x•" (NTR)

L
4
x
4
x

…
" 
(N

T
R
)

ty
p
.

1•
"

~ C12x25 (NTR)

typ.

3"

3
"
, 
ty

p
.

2
 
s
p
a
. 

a
t

3
"
, 
ty

p
.

2
 
s
p
a
. 

a
t

at ~

6"

typ
.

4
" 

m
in
.

~ Girder ~ Girder

A

Typ.
Š tt

•" `** (NTR), typ.

•" ` (NTR)

Š
*

1„
"1„

"

See table for sizes

Brg. Stiffener, typ.

1„
"

 B

ty
p
.

5
"

ty
p
.

C

ty
p
.

5
"

typ.

4" min.

Š tt
Typ.

•" `** (NTR), typ.

END CROSS FRAME - TYPE 2

ty
p
.

2
"

(24 required)

S2-46

706

~ Girder ~ Girder

L4x4x…" (NTR)

L5x5x•" (NTR)

•" `, typ. (NTR)

A

 B

ty
p
.

5
"

ty
p
.

C

ty
p
.

5
"

1„
"

1‹
"

1„
"

ty
p
.

3
•
"

typ.

3"

typ.

1•"

typ.

6" min.

typ
.

5
" 

m
in
.

Š

Š
t

Š tt

Typ.
Š tt

Typ.

typ.

6" min.

Š
Typ.

•" ` (NTR)

INTERIOR CROSS FRAME - TYPE 1

a
t 

E

D
 
s
p
a
.

a
t 

G

F
 
s
p
a
.

ty
p
.

3
•
"

L
4
x
4
x

…
" (N

T
R
) L

4
x
4
x

…
" 
(N

T
R
)

Š
t

CF304

CF303

CF302

CF301

CF203

CF202

CF201

CF104

CF103

CF102

CF101

CROSS FRAME TABLE

D E F GName Type Quantity A B C
Connection ` or Bearing `

1,2,3 4,5

2

2

2

2

5‚"

5‚"

5‚"

3"

5

5

5

2

3"

3"

3"

3"

1

1

1

2

4

4

76

8

6'-8•"

6'-6"

6'-5•"

6'-5•"

3'-0"

3'-0"

3'-0"

3'-0"

2'-2"

2'-2"

2'-2"

2'-2"

‡"x6•"

‡"x6•"

•"x6•"

‡"x6•"

‡"x7•"

‡"x7•"

•"x7•"

‡"x7•"

1

1

2

8

68

8

3'-0"

3'-0"

3'-0"

2'-2"

2'-2"

2'-2"

2

2

2

5‚"

5‚"

3"

3"

3"

3"

6'-5•"

6'-5•"

6'-5•"

‡"x6•"

•"x6•"

‡"x6•"

‡"x7•"

•"x7•"

‡"x7•"

5

5

2

2

1

1

2

4

4

56

4

3'-10"

3'-10"

3'-10"

3'-10"

3'-0"

3'-0"

3'-0"

3'-0"

3

3

3

2

3•"

3•"

3•"

3"

5

5

5

2

3"

3"

3"

3"

7'-1†"

7'-1†"

6'-5•"

6'-5•"

‡"x9"

‡"x9"

•"x9"

‡"x9"

‡"x9"

‡"x9"

•"x9"

‡"x9"

See table for sizes

Stiffener, typ. (NTR)

Conn. ` or Brg.

(220 required)

•" plate to be bent for skewed structures.

Weld on near side of •" plate

Use ‚" weld for locations where flange thickness is ƒ".

Fillet weld angles along 3 sides on one face of gusset plate.

required for each set of oversized holes.

  If any field reaming is required, two hardened washers are

Standard Specifications.

not exceed the amount permitted in Article 505.08 (1) of the

Engineer which ensures accuracy such that field reaming will

     Provide detailing and fabrication controls acceptable to the

     Ream cross frame connection holes during shop assembly, or

  Either of the following shall be provided:

  No connection plate on exterior side of exterior girders.

disconnected to install bearing anchor rods.

Engineer. Individual cross frames at supports may be temporarily

pins and bolts in accordance with the erection plan approved by the

  All cross frames between girders shall be installed with erection

Impact Testing Requirements, Zone 2.

  Load carrying components designated "NTR" shall conform to the

  Bolt edge distances shall be 1•" min., unless otherwise specified.

bolts. Bolts 1" }, holes 1ˆ" }, unless otherwise noted.

  Fasteners shall be ASTM A325 Type 1, hot dip galvanized

connection plates, and bearing stiffeners.

  AASHTO M270 Grade 50 steel shall be used for all cross frames,

outstanding angle legs outward from abutment backwall.

  Place cross frame with channel flanges and

Notes:
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WJC

ZTW

WJC

JRM

STRUCTURE NO. 016-1714

CROSS FRAME DETAILS 2

(Includes weight of structural steel only.)

~ Brg. N. Abut.

A
1

A
2

A
3

4 Spa. at A4 = A5 4 Spa. at B4 = B5

C
1

C
2

C
3

4 Spa. at C4 = C5

S2-47

707

B
1

B
2

B
3

~ N. Brg. Pier 3

(Includes weight of structural steel only.)

~ S. Brg. Pier 3

A
1

A
2

A
3

4 Spa. at A4 = A5 4 Spa. at B4 = B5

C
1

C
2

C
3

4 Spa. at C4 = C5

B
1

B
2

B
3

~ W. Brg. Pier 6

(Includes weight of structural steel only.)

~ E. Brg. Pier 6

A
1

A
2

A
3

4 Spa. at A4 = A5

B
1

B
2

B
3

4 Spa. at B4 = B5

A2 A3 C2 C3

GIRDER SELF-WEIGHT DEFLECTIONS - UNIT 1

Girder A1

5

4

3

2

1

„"

„"

„"

0"

0"

A4 A5 B1 B2 B3 B4 B5 C1

16'-11Š"

16'-3Œ"

15'-7Ž"

15'-0„"

14'-4…"

67'-9‚"

65'-2Š"

62'-7…"

60'-0…"

57'-5‹"

0"

„"

„"

„"

„"

„"

„"

„"

„"

‚"

0"

0"

„"

„"

„"

22'-3‚"

22'-3Œ"

22'-3‡"

22'-4‰"

22'-4Œ"

89'-0‡"

89'-2„"

89'-3‹"

89'-4ƒ"

89'-6‰"

‚"

„"

„"

„"

0"

C4 C5

21'-3•"

20'-3„"

19'-2Œ"

18'-2"

17'-1‹"

85'-2†"

81'-0•"

76'-10Š"

72'-8ˆ"

68'-5ƒ"

„"

„"

„"

„"

0"

„"

„"

0"

0"

0"

…"

…"

‚"

„"

„"

…"

‚"

‚"

„"

„"

Girder A1

5

4

3

2

1

A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 C5

GIRDER SELF-WEIGHT DEFLECTIONS - UNIT 2

•"

…"

‚"

‚"

„"

†"

•"

…"

‚"

„"

…"

‚"

‚"

„"

„"

21'-5Ž"

20'-10•"

20'-3†"

19'-8Œ"

19'-1‹"

85'-11‰"

83'-6Ž"

81'-2•"

78'-10„"

76'-5Ž"

0"

0"

0"

0"

0"

0"

0"

0"

„"

„"

0"

0"

0"

0"

0"

21'-10…"

21'-3‰"

20'-7•"

20'-0ƒ"

19'-5•"

87'-5•"

85'-0†"

82'-7Ž"

80'-2•"

77'-10ˆ"

„"

„"

„"

0"

0"

‚"

„"

„"

„"

„"

„"

„"

„"

„"

„"

17'-5"

16'-11‚"

16'-5•"

15'-11ƒ"

15'-6"

69'-7•"

67'-8•"

65'-10"

63'-11"

62'-0"

Girder A1

5

4

3

2

1

A2 A3 A4 A5 B1 B2 B3 B4 B5

GIRDER SELF-WEIGHT DEFLECTIONS - UNIT 3

†"

•"

…"

…"

‚"

†"

•"

…"

…"

‚"

‚"

‚"

„"

„"

0"

29'-0‹"

29'-3"

29'-5Œ"

29'-8ˆ"

29'-10†"

116'-1ƒ"

116'-11•"

117'-10„"

118'-8…"

119'-6Œ"

…"

•"

•"

†"

†"

‡"

1"

1"

1„"

1„"

ƒ"

‡"

‡"

‡"

1"

34'-3"

34'-3"

34'-3"

34'-3"

34'-3"

137'-0"

137'-0"

137'-0"

137'-0"

137'-0"

GIRDER SELF-WEIGHT DEFLECTION DIAGRAM - UNIT 1

GIRDER SELF-WEIGHT DEFLECTION DIAGRAM - UNIT 2

GIRDER SELF-WEIGHT DEFLECTION DIAGRAM - UNIT 3

~ W. Brg. Exist. Pier 2

length of the girder system when supporting their own weight. 

within a tolerance of |„ in. per vertical foot throughout the 

and to erect the structural steel such that girders will be plumb

self-weight shall be used to detail the cross frame connections, 

  The calculated deflections of the primary girders under steel 

Notes:

~ Brg. Pier 1 ~ Brg. Pier 2

~ Brg. Pier 4 ~ Brg. Pier 5

~ Brg. Pier 7
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TJA

TJA

N

BEARING LAYOUT - UNIT 1

BEARING ORIENTATION - UNIT 1

PIER 1 PIER 2 PIER 3

JM

JM

S2-48

708

5

4

3

1

2

NORTH ABUTMENT

N N N N

Movement/Chord

Direction of Movement/Chord

Direction of 

Movement/Chord

Direction of 

~ HLMR Bearing

~ Pier 1 (Exp.) &
~ HLMR Bearing

~ Pier 2 (Fixed) &

~ Girder

Tangent to

~ Girder

Tangent to

~ Girder

Tangent to

(Direction of Movement)

Girder Chord for Pier 1

(Direction of Movement)

Girder Chord for N. Abut.

(Direction of Movement)

Girder Chord for Pier 3

Ramp SE

\ & PGL

(Exp.)

Sta. 1404+84.01

~ Brg. N. Abut.

(Exp.)

Sta. 1405+50.21

~ Brg. Pier 1

(Fix.)

Sta. 1406+39.35

~ Brg. Pier 2

Sta. 1407+23.54

~ Pier 3

90°
0'0

"

7
0
°
2
3
'5

4
"

19
°3

6'
6"

~ Girder

Tangent to

83
°1
8'
15
"

8
5
°10
'2

7
"

7
3
°12
'2

7
"

90°0'0"

8
0
°
4
'5

4
"

9°5
5
'6
"

(Exp.)

Sta. 1407+22.04

~ N. Brg. Pier 3

Girder No.

STRUCTURE NO. 016-1714

BEARING LAYOUT AND ORIENTATION - UNIT 1

& ~ HLMR Bearing

~ N. Brg. Pier 3 (Exp.)

& ~ HLMR Bearing

~ Brg. N. Abut. (Exp.)

Top Plate

Bottom Plate

Top Plate

Bottom Plate

Top Plate

Bottom Plate
Top Plate

Bottom Plate
11
°
3
1'
18
"

6°26'2"

16°7'12"
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TABLES AFTER UPDATING.
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BEFORE UPDATING THE LINKS, YOU MUST

TJA

TJA

N

BEARING LAYOUT - UNIT 2

S2-49

JM

JM

709

PIER 3

BEARING ORIENTATION - UNIT 2

PIER 4 PIER 5 PIER 6

1

2

3

4

5

N N N N

~ Girder

Tangent to

6
8
°
5
1'18

"

90°
0'0

"

Movement/Chord

Direction of 

~ Girder

Tangent to

Movement/Chord

Direction of 

7
9
°2

0
'4
"

~ HLMR Bearing

~ Pier 5 (Fixed) &

~ Girder

Tangent to

90°0'0"

Movement/Chord

Direction of 

~ Girder

Tangent to

8
1°

3
0
'1
7
"

& ~ HLMR Bearing

~ W. Brg. Pier 6 (Exp.)

(Direction of Movement)

Girder Chord for Pier 6

(Direction of Movement)

Girder Chord for Pier 4

(Direction of Movement)

Girder Chord for Pier 3

Sta. 1407+23.54

~ Pier 3

(Exp.)

Sta. 1407+25.04

~ S. Brg. Pier 3

(Exp.)

Sta. 1408+09.54

~ Brg. Pier 4

(Fix.)

Sta. 1408+95.54

~ Brg. Pier 5

(Exp.)

Sta. 1409+64.04

~ W. Brg. Pier 6

Sta. 1409+65.54

~ Pier 6

Girder No.

STRUCTURE NO. 016-1714

BEARING LAYOUT AND ORIENTATION - UNIT 2

& ~ HLMR Bearing

~ S. Brg. Pier 3 (Exp.)

& ~ HLMR Bearing

~ Pier 4 (Exp.)

8°2
9'4

3
"

90°0'0"90
°0
'0
"

2
1°
8'
4
2
"

Bottom Plate

Top Plate

Bottom Plate

Top Plate Bottom Plate

Top Plate

Bottom Plate

Top Plate

10
°
3
9
'5

6
"
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TJA

TJA

N

BEARING LAYOUT - UNIT 3

S2-50

JM

JM

710

PIER 6

BEARING ORIENTATION - UNIT 3

PIER 7

5

N

Sta. 1409+65.54

~ Pier 6

(Fix.)

Sta. 1410+83.70

~ Brg. Pier 7

Movement/Chord

Direction of 

~ Girder

Tangent to

7
6
°
4
8
'2

3
"

90
°0
'0
"

~ Girder

Tangent to

6
4
°
5
2
'19

"

6
4
°
5
2
'19

"

~ Girder

Tangent to

EXISTING PIER 2

4

3

2

1

& ~ HLMR Bearing

~ E. Brg. Pier 6 (Exp.)

(Exp.)

Sta. 1409+67.04

~ E. Brg. Pier 6

N N

Girder No.

~ Pier 7 (Fixed)

~ HLMR Bearing

25°7'4
1"

STRUCTURE NO. 016-1714

BEARING LAYOUT AND ORIENTATION - UNIT 3

& ~ HLMR Bearing

~ W. Brg. Exist. Pier 2 (Exp.)

(Exp.)

Sta. 1412+19.97

~ W. Brg. Exist. Pier 2

(Contract 60X75)

Sta. 1412+21.28

~ Exist. Pier 2

(Direction of Movement)

Girder Chord for Pier 6

Top Plate

Bottom Plate

Top Plate

Bottom Plate

Top Plate

Bottom Plate

13
°
11
'3

7
"

25°7'41"
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TJA

TJA S2-51

STRUCTURE NO. 016-1714

EXPANSION BEARING DETAILS 1
711

JM

JM

W
b
/
2

W
b
/
2

W
b

Lb/2Lb/2

Lb

D

Lt

A

A

B

B

~ Top Plate

W
t

ƒ" }

HS threaded stud.

Tapped hole for

Guide Bar

~ Brg. on Pier

~ Base Plate &

Piston

L

typ.

2"

ty
p
.

2
"

See Table Below

Anchor Bolt Hole(s)

L

Base Cylinder

~ Brg. on Pier

~ Base Plate &

~ Top Plate

~ Top Plate

~ Base Plate

A

~ Girder

Tangent to 

(Direction of Movement)

to Fixed Pier

~ Girder Chord

~ Girder

Tangent to 

(Direction of Movement)

to Fixed Pier

~ Girder Chord
~ Base Plate

BASE CYLINDER PLAN

BOTTOM BEARING ` AND

PISTON PLAN

TOP BEARING ` AND

N N

D

Base cylinder

Neoprene disc

(Cost included with bearing)

Specifications

1052.02 of the Standard

mat according to Article

„" Elastomeric neoprene

T
h
1

T
h
2

SS

assembly) 

(included in bearing

H.S. Threaded studs

T
b

S

T
b

PTFE shear reducer discs (unbonded)

from Tt1 and Th1

Always noted up station

Wt Parallel to Girder Chord

Wb Parallel to Girder Chord

Lt @ Rt. { to  Girder Chord

Lb Measured @ Rt. { to Girder Chord

See Brg. Table

Beveled Top Plate,

T
t1

T
t2

D

Bearing ` and Base Cylinder Plan)

plate washer under nut (See Bottom

Embedded Anchor Bolt with

(if needed)

Shim Plate

Top Plate

Bottom Plate
Detail A

~ Girder
~ Bearing

DETAIL A

bearing plate may be fabricated as a single piece.

plate by groove welds or the guide bars and top

the guide bars may be connected to the top bearing

* As alternates to the bolted connection shown,

steel facing

14 gage stainless

ring

Brass seal

into bott. brg. plate

base cylinder is recessed

Weld may be omitted if

* Guide Bar

BELOW 50° F. ABOVE 50° F.

SETTING ANCHOR BOLTS AT EXP. BRG.

ZZ

~ Bott. Brg. ~ Bott. Brg.

(Move bott. brg. toward fixed brg.)(Move bott. brg. away from fixed brg.)

from the normal temp. of 50° F.

Z=„'' per each 100' of expansion for every 15° temp. change

~ Sole Plate ~ Sole Plate

Brg. Stiffener

SECTION B-B

SECTION A-A

Plate Washer

ANCHOR BOLT DETAILS

Length**

Bolt Dia. x 

BASE PLATE HOLE TABLE

Anchor Bolt } Max. Hole }

1‚"ƒ"

ƒ" x 12"

  required embedment length.

**Length shown is minimum

S
S
/
2

S
/
2

S

N
N

S2-52

A

.

 

2" min.

ty
p
.

1•
"

Up Station

.S2-52 S2-82of

2"x2"xŠ"

S2-48 thru S2-50 for bearing layout and orientation.See sheets

  Orientation and layout of angle "A", "B" and "C" varies at each pier location.

dimensions will vary.

  HLMR Bearing dimensions shown are for a Pot Bearing. Disc type HLMR bearing

bottom plate shall be Tb plus the depth of the recess.

  If base cylinder is recessed into the bottom bearing plate, the thickness of the

and pintles shall be galvanized according to AASHTO M111 or M232 as applicable

  All (embedded and separate) bearing plates, anchor bolts, nuts, washers

  Work this sheet with sheet

plates or shims and placed as shown on bearing details.

  Two „ in. adjusting shims shall be provided for each bearing in addition to all other

of the contact surfaces.

Specification MMM-A-134, Type I. The bond agent shall be applied on the full area

medium viscosity epoxy resin, conforming to the requirements of the Federal

  The „'' PTFE sheet shall be bonded directly to the piston with a two-component,

the Standard Specifications.

  Drilled and set anchor bolts shall be installed according to Article 521.06 of

through holes in the bottom bearing plate after members are in place.

  Anchor bolts for bearings shall be placed in holes drilled in the concrete

the cost of the Bearings.

  Top & bottom plates, threaded studs, washers & shim plates are included in

on Sheet

  For anchor bolt type and details see Guided Expansion Bearing Dimensions Table

M270 Grade 50.

  The Structural Steel for the top & bottom bearing plates shall be AASHTO

Notes:  

(bonded to piston)

PTFE sliding surface

Dimpled, unlubricated
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TJA

TJA S2-52

STRUCTURE NO. 016-1714

EXPANSION BEARING DETAILS 2
712

JM

JM

BILL OF MATERIAL

GUIDED EXPANSION BEARING DIMENSIONS TABLE

Each

LOCATION DETAIL

ANCHOR BOLT

X Y B CALocation

Anchor Bolts, ƒ"

~ Base Plate / Pier

Base Plate outline

4-Anchor Bolts, typ.

XX

Y
Y

 A

~ Base Plate

(Direction of Movement)

~ Girder Chord

150K.

Bearings, Guided Expansion

High Load Multi-Rotation

200K.

Bearings, Guided Expansion

High Load Multi-Rotation

250K.

Bearings, Guided Expansion

High Load Multi-Rotation

B C

9
0
°0
'0
"

20

10

5

5

300K.

Bearings, Guided Expansion

High Load Multi-Rotation

Each

Each

Each

Each

160

 LocationBrg.

(kips)

Load

Design

Vertical

(kips)

Load

Design

Lateral

(inches)

Movement

Required

Total
 Plate BearingBottom  Plate BearingTop

Th1 Th2 L D
Dia.

 BoltAnchor

Grade

Specification

 BoltAnchor

Tb Lb Wb Tt1 Tt2 Lt Wt N S

S2-48 S2-50

00°00'00"

13°11'37"

8°29'43"

10°39'56"

21°08'42"

9°55'06"

11°31'18"

19°36'06"

64°52'19"

76°48'23"

81°30'17"

79°20'04"

68°51'18"

80°04'54"

85°10'27"

70°23'54"

115°07'41"

90°00'00"

90°00'00"

90°00'00"

90°00'00"

90°00'00"

83°18'15"

90°00'00"

17ƒ"

14"

11"

13•"

11"

11"

12"

10"

4ƒ"

5†"

5"

6•"

5"

5"

6„"

5"

4
'-

0
"

2
'-

0
"

2
'-

0
"

1'
-
3
"

1'
-
0
"

~ E. Brg.

~ W. Brg.

~ Existing Pier 2

1 2 3 4 5

33'-10"

6'-9"3 Spa. at 7'-2" = 21'-6"5'-7"

Beam spacing

Beam seat spacing

3'-0‚"

PARTIAL TOP PLAN - EXISTING PIER 2

Sta. 1412+21.28
Ramp SE

\ & PGL
B

B

A A

Elev. 595.75

SECTION A-A

Elev. 596.25

Elev. 596.63

Elev. 597.11

Elev. 596.98

Drill & GroutDrill & Grout

existing cap, each face

at 12" cts., 9" min. into

14-#5 v800(E) bars

each face

existing cap, 

9" min. into 

bars at 12" cts., 

8-#5 v801(E) 

Drill & Grout

each face

existing cap, 

9" min. into 

bars at 12" cts., 

8-#5 v802(E) 

bars at 12" cts.

4-#5 h800(E)

bars at 12" cts.

4-#5 h801(E)

bars at 12" cts.

4-#5 h801(E)

14-#5 h802(E) bars

at 12" cts.

8-#5 h802(E)

bars at 12" cts.

8-#5 h802(E)

bars at 12" cts.

2'-0"2'-0"

4'-0"

h801(E)

h800(E) or

Existing reinf. typ.

h800(E) h801(E) h801(E) 

SECTION B-B

c
l.

2
"

cl.

5"

 

2" cl. h802(E) 

Bar No. Size Length Shape

h800(E)

h801(E)

h802(E)

v800(E)

v801(E)

v802(E)

4

8

30

28

16

16 #5

#5

#5

#5

#5

#5

 6
"

 

4
‚
"

 

4
•
"

 

1•
"

12'-5"

8'-2"

1'-8"

2'-3"

1'-9"

1'-4"

~ Girder Tangent

  See Sheets        thru        for bearing layout & orientation.

used in lieu of ASTM F1554.

corresponding specified grade of AASHTO M314 anchor bolts may be 

alternate material) of the grade(s) and diameter(s) specified. The 

  Anchor bolts shall be ASTM F1554 all-thread (or an Engineer-approved 

Special Provision.

Ultimate (Strength) Design Rotation of 0.02 radians. See

  All HLMR bearings shall be designed to carry minimum Factored

Notes:

1"

1"

•"

ƒ"

1‚"

ƒ"

ƒ"

1‚"

2‚"

1ƒ"

1•"

1‡"

1…"

1…"

1†"

1„"

39•"

32"

26"

31"

26"

26"

28"

24"

2.1

6.6

5.1

4.1

10.1

7.1

14.2

0.6

142.2

141.7

98.8

257.3

130.6

113.3

229.8

95.3

13•"

14"

14"

17"

14"

14"

16‚"

14"

1•"

1‡"

1ƒ"

2"

1‡"

1‡"

1•"

1•"

2„"

1•"

1•"

1†"

1•"

1•"

2‚"

2†"

13•"

13•"

13•"

16ƒ"

13•"

13•"

16"

13•"

14"

14"

14"

17"

14"

14"

16‚"

14"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

3•"

6‡"

6ƒ"

6…"

7†"

6…"

6…"

6•"

5ƒ"

7•"

6…"

6„"

7‚"

6"

6"

7‚"

6‡"

13•"

13•"

13•"

16ƒ"

13•"

13•"

16"

13•"

9''

9''

9''

12''

9''

9''

11‚''

9''

ƒ"

ƒ"

ƒ"

ƒ"

ƒ"

ƒ"

ƒ"

ƒ"

Gr. 55

Gr. 55

Gr. 55

Gr. 55

Gr. 55

Gr. 55

Gr. 55

Gr. 55

Concrete Sealer

2.0Concrete Structures Cu. Yd.

Epoxy Coated

Reinforcement Bars,
350Pound

Sq. Ft. 85

h802(E), typ.

Unit 3, Ex. Pier 2-W

Unit 3, Pier 6-E

Unit 2, Pier 6-W

Unit 2, Pier 4

Unit 2, Pier 3-S

Unit 1, Pier 3-N

Unit 1, Pier 1

Unit 1, N. Abut.

Unit 3, Ex. Pier 2-W

Unit 3, Pier 6-E

Unit 2, Pier 6-W

Unit 2, Pier 4

Unit 2, Pier 3-S

Unit 1, Pier 3-N

Unit 1, Pier 1

Unit 1, N. Abut.

2'-3…" 4 Spa. at |7'-1†" = 28'-6…"

N

min.

1'-0"

m
in
.

9
"

v800(E) thru v802(E)

FILL PLATE THICKNESS TABLE

Location G1 G2 G3 G4 G5

Ex. Pier 2-W 1•"----

‡"„"‚"Pier 3-N ‚" 1"
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TJA S2-53

713

JM

JM
STRUCTURE NO. 016-1714

FIXED BEARING DETAILS 1

PISTON PLAN

TOP BEARING ` AND

Detail A

D

Base cylinder

Neoprene disc(Cost included with bearing)

Specifications

1052.02 of the Standard

mat according to Article

„" Elastomeric neoprene

assembly) 

(included in bearing

H.S. Threaded studs

Wb

DETAIL A

ring

Brass seal

into bott. brg. plate

base cylinder is recessed

Weld may be omitted if

T
b

PTFE shear reducer discs (unbonded)

from Tt1 and Th1

Always noted up station

Up Station

See Brg. Table

Beveled Top Plate,

BASE CYLINDER PLAN

BOTTOM BEARING ` AND

Plan)

(See Bottom Bearing ` and Base Cylinder 

plate washer under nut

Embedded Anchor Bolt with

Plate Washer

ANCHOR BOLT DETAILS

Length**

Bolt Dia. x 

  required embedment length.

**Length shown is minimum

(one piece)

Top Plate & Piston

Bottom Plate

(if needed)

Shim Plate

~ Girder
~ Bearing

 

Lb/2 Lb/2

Lb

typ.

2"

ty
p
.

2
"

See Table Below

Anchor Bolt Hole(s)~ Girder

Tangent to 

Base Cylinder

~ Base Plate
A

W
b

W
b
/
2

W
b
/
2

D

~ Brg. on Pier

~ Base Plate &

~ Top Plate

Brg, Stiffener

T
h
1

T
t1

T
h
2

T
t2

T
b

Wt

RSSSR

Lt

MNN2•" min.

SECTION A-A

SECTION B-B

~ Base Plate

~ Girder

Tangent to 

ƒ" }

HS threaded stud.

Tapped hole for

~ Brg. on Pier

~ Base Plate &

~ Top Plate

Piston

A

BASE PLATE HOLE TABLE

Anchor Bolt } Max. Hole }

1‚"ƒ"

1" 1•"

1" x 12"

ƒ" x 12"

R
S

S
/
2

S
/
2

S
R

W
t

Lt

M

N

N

M

B

A

A

B

A

S2-54.

ty
p
.

1•
"

S2-54 .S2-82

Lb

of

2‚"x2‚"xŠ"

2"x2"xŠ"

the bottom plate shall be Tb plus the depth of the recess. 

  If base cylinder is recessed into the bottom bearing plate, the thickness of 

as applicable.

washers and pintles shall be galvanized according to AASHTO M111 or M232

  All (embedded and separate) bearing plates, anchor bolts, nuts,

  Work this sheet with sheet

all other plates or shims and placed as shown on bearing details.

  Two „ in. adjusting shims shall be provided for each bearing in addition to

the Standard Specifications.

  Drilled and set anchor bolts shall be installed according to Article 521.06 of

through holes in the bottom bearing plate after members are in place.

  Anchor bolts for bearings shall be placed in holes drilled in the concrete

the cost of the Bearings.

  Top & bottom plates, threaded studs, washers & shim plates are included in

Sheet

  For anchor bolt type and details see Fixed Bearing Dimensions Table on

M270 Grade 50.

  The Structural Steel for the top & bottom bearing plates shall be AASHTO

Notes:
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TJA

TJA S2-54

714

JM

JM
STRUCTURE NO. 016-1714

FIXED BEARING DETAILS 2

BILL OF MATERIAL

Item Unit Total

Bearings, Fixed 250K

High Load Multi-Rotation

Bearings, Fixed 450K

High Load Multi-Rotation

Bearings, Fixed 300K

High Load Multi-Rotation

FIXED BEARING DIMENSIONS TABLE

LOCATION DETAIL,

ANCHOR BOLT

Anchor Bolts, ƒ"

Each 5

5Each

5Each

Each

Each

X YLocation

Base Plate outline

4-Anchor Bolts, typ.

9
0
°
 

 A

Y
Y

X X

A

Anchor Bolts, 1"

40

 LocationBrg.

(kips)

Load

Design

Vertical

(kips)

Load

Design

Lateral
 Plate BearingBottom  Plate BearingTop

Th1 Th2 D
Dia.

 BoltAnchor

Grade

Specification

 BoltAnchor

Tb Lb Wb Tt1 Tt2 Lt Wt M N R S

20

S2-48 S2-50

14"

10"

12"

Unit 3, Pier 7

Unit 2, Pier 5

Unit 1, Pier 2

~ Base Plate
~ Girder Tangent

00°00'00"

00°00'00"

16°47'32.88"

~ Brg. on Pier

  See Sheets        thru        for bearing layout & orientation.

used in lieu of ASTM F1554.

corresponding specified grade of AASHTO M314 anchor bolts may be 

alternate material) of the grade(s) and diameter(s) specified. The 

  Anchor bolts shall be ASTM F1554 all-thread (or an Engineer-approved 

Special Provision.

Ultimate (Strength) Design Rotation of 0.02 radians. See

  All HLMR bearings shall be designed to carry minimum Factored 

Notes:

418.7

220.8

265.0

9.9

13.7

14.2

2‚"

1†"

2"

32"

24"

28"

15‚"

11•"

12‚"

2†"

2"

2„"

2…"

1ƒ"

1‡"

15‚"

11•"

12‚"

15‚"

11•"

12‚"

2"

2"

2"

Gr. 55

Gr. 55

Gr. 55

1"

ƒ"

ƒ"

15‚"

11•"

12‚"

8ƒ"

6†"

7…"

9"

6‡"

7†"

3ƒ"

3„"

7†"

2"

1•"

1•"

5†"

4‚"

4„"

5†"

3ƒ"

4„"

Unit 3, Pier 7

Unit 2, Pier 5

Unit 1, Pier 2
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29'-2"

3'-0" 3'-0"Drilled Shaft Spacing

Bridge Seat Spacing

5
'-

6
"

1'
-
6
"

3
'-

6
"

1

6
"

2345

3 Spaces at 6'-5•" = 19'-4•"

Bk. of Abut.

Front face of Abut. and Wall

(SN 016-1835) plans

see Retaining Wall 48 

For MSE wall details, 

joint

Const.

4
…

"

4
…

"

4
…

"

4
…

"

Elev. 581.37

Finished Grade

PLAN

ELEVATION

14
'-

10
"

m
in
.

2
'-

0
"

3
'-

6
"

4
'-

11
‚
"

a
t 

12
"
 
c
ts
.,
 
E
.F
.

16
-
#

5
 
h
10
(E
) 

b
a
r
s

  

30-#5 v14(E) bars at 12" cts.

 
 

 
 

at 12" cts. See Sec. thru Abut.

30-Bar Splicers (E) for #5 bars

NORTHEAST WALL ELEVATIONNORTHWEST WALL ELEVATION
SECTION THRU ABUTMENT

at 12" cts., E.F.

5-#5 v10(E) bars

 
 

16
-
#

5
 
h
11
(E
) 

b
a
r
s
 
a
t 

1 2
"
 
c
ts
.,
 
F
.F
.

 
 

16
-
#

5
 
h
12

(E
) 

b
a
r
s
 
a
t 

12
"
 
c
ts
.,
 

B
.F
.

 
 

16
-
#

5
 
h
11
( E
) 

b
a
r
s
 
a
t 

1 2
"
 
c
ts
.,
 
F
.F
.

 
 

16
-
#

5
 
h
12

(E
) 

b
a
r
s
 
a
t 

12
"
 
c
ts
.,
 

B
.F
.

2'-0"

at 12" cts., E.F.

5-#5 v10(E) bars

~ Brg.

~ Brg.

Elev. 581.37

Finished Grade5'-6" 5'-6"

14
'-

10
"

cl.

3"

cl.

2"

cl.

3"

cl.

2"

ground

Top of

m
in
.

2
'-

0
"

 
 

1'
-
0
"

  

1'-0"

1'-6"2'-0"

~ Brg.

c
l.

2
"

of Abut.

Front face

2" Chamfer

6"

1'-6"

s10(E)

v11(E) cl.

1•"

joint

Const.

Shaft

~ Drilled

m
in
.

1'
-
0
"

m
in
.

1'
-
0
"

 
 

V
a
r
ie
s
 
6
'-

4
…

"
 
to
 
7
'-

1 1
‡

"

h10(E)

to
 
4
'-

11
‚
"

V
a
r
ie
s
 
3
'-

6
"

bearings

Slope ‚" between

S2-55

715

RVV

WJC

RVV

WJC

STRUCTURE NO. 016-1714

NORTH ABUTMENT PLAN AND ELEVATION

v14(E)

  

6'-0"

Back of Abut.

for #5 bars

Bar splicer (E)

 
 

10
"

  

1•" cl.

S2-82

nonmetallic water seal

6" Dumbbell type
h13(E)

S2-32see sheet        of       .

For Exp. Joint details

See Section A-ASee Section A-A

3 Spaces at |7'-8†" = 23'-2"

v13(E)

v12(E)

c
l.

3
"

p10(E), typ.

See Sec. Thru Abut.

5-#6 h13(E) bars

 
 

h
12

(E
),
 
ty

p
.

v10(E)

typ.

h11(E)

v10(E)

  

45-#4 s10(E) bars at 8" cts.

h10(E), typ. h10(E), typ.

See Section A-A

30-#5 v10(E) bars at 12" cts., E.F.

30-#6 v12(E) bars at 12" cts., F.F.

30-#6 v11(E) bars at 12" cts., B.F.

A A

v10(E)

h10(E)

 
 

1'
-
0
"

 
 

at 12" cts., E.F.

4-#5 h10(E) bars

 
 

4-#6 u10(E) bars

5-#6 u10(E) bars

4-#5 h15(E) bars

4-#5 h14(E) bars

 

30-#4 v13(E) bars at 12" cts.

  

6"

Drain

Geocomposite Wall 

ELEVATIONS

TOP OF SEAT

Seat Elevation

1

2

3

4

5

597.56

597.92

598.28

598.64

599.00

Girder No.

4 Spaces at 6'-5•" = 25'-10"1'-8" 1'-8"Girder Spacing

\ Ramp SE

PGL and

Sta. 1404+80.51

Bk. N. Abut.
~ Girder, typ. 1" PJF, typ.

Sta. 1404+84.01

~ Brg. N. Abut.

3
'-

6
"

2
'-

0
"

4'-10ƒ"

5'-7" 23'-7"

1'
-
0
"

4'-10ƒ"

90
°

S2-51 S2-52

S2-56

S2-57

at 12" cts.

bars at 12" cts.

6-#4 u14(E)

bars at 12" cts.

8-#4 u13(E)

bars at 12" cts.

8-#4 u12(E)

bars at 12" cts.

8-#4 u11(E)

\ Ramp SE

PGL and

5.60%

typ.

4'-0" }

at 12" cts.

See Notes

 
 

1'
-
3
"

5'-6"

cl., typ.

2"

1•" Reveal, typ.

of fascia

Front face

3'-0"

15
 
P
a
ir
s
-
#

6
 
d
12

(E
) 

b
a
r
s
 
a
t 

12
"
 
c
ts
. 

S
e
e
 
S
e
c
ti
o
n
 

A
-

A

for Structures, 4"

Pipe Underdrain

Concrete Fascia

Bottom of CIP

(Looking East) (Looking North) (Looking West)

drain

Slope to
For Structures, 4"

Pipe Underdrain

S3-08 (See Drainage Plans)

to Roadway Drainage Structure

Pipe Underdrain connects

N

d11(E) bars

Elev. 603.21
Elev. 601.76

Elev. 594.06

h10(E) h10(E)

See Sec. Thru Abut.

2-#5 h10(E) bars, E.F.

and Bottom of Cap

5-#7 p10(E) bars, Top

A A

S2-82

S2-82

S2-82

S2-82S2-75  For Bar Splicer Assembly Details, See Sheet        of       .

the abutment cap and fascia.

  Concrete sealer shall be applied to all exposed faces of

concrete superstructure.

work has been removed. Quantity of concrete included in

  Hatched area to be poured after superstructure false

  For Architectural Details, see Sheet        of       .

Materials, see Sheet        of       .

  For Section A-A, Drilled Shaft Details, and Bill of

of       . 

  For Anchor Bolt details, see Sheets        and      

  Space reinforcement in cap to miss anchor bolts.

  Pour steps monolithically with cap.

Notes:

14
'-

10
"

Rock. Elev. |487.00

Estimated Top of Weathered

4'-0" }

3'-6" }

Rock. Elev. |484.50

Estimated Top of SolidRock. Elev. |487.00

Estimated Top of Weathered
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716

S2-56

RVV

WJC

RVV

WJC

BILL OF MATERIAL

NORTH ABUTMENT

Bar No. Size Length Shape

Epoxy Coated

Reinforcement Bars,
Pound

Cu. Yd.Structure Excavation

STRUCTURE NO. 016-1714

NORTH ABUTMENT DETAILS

*

equivalent.

spiral 2" into the abutment cap. Provide 4-#4 spacers or 

Provide 1• extra turns top and bottom of each drilled shaft. Extend 

and reinforcement quantities and payment limits.

and corresponding adjustments shall be made to the drilled shaft 

shown on the plans. The actual elevations may differ at each shaft 

The quantities and detailing are based on the estimated elevations 

**

1'
-
3
"

1'-3"

BAR h12(E)

v10(E), typ.

Underdrains for Structures, 4" 

Included in the cost of Pipe *

PIPE UNDERDRAIN DETAIL THRU ABUTMENT

1'-0"

m
in
.

2
'-

0
"

 

1'
-
0
"

Aggregate

Drainage *

*

Drilled shaft

#6 2'-3"d12(E) 120

#7p10(E)

#5h10(E)

5'-2"#5h11(E)

8'-5"#5h12(E)

#6h13(E)

7'-4"#5h14(E)

4'-6"#5h15(E)

10'-4"u10(E)

10 28'-10"

7'-2"u11(E)

8'-0"u12(E)

8'-8"u13(E)

9'-6"u14(E)

14'-6"#5v10(E)

3'-11"#6v11(E)

5'-2"#6v12(E)

2'-11"#4v13(E)

3'-9"#5v14(E)

#9

44

32

32

5

12

4

28'-10"

28'-10"

#6sp10 4 109'-6"

17'-5"#4s10(E)

v15

30

30

80

30

30

45

9

8

8

8

6

#6

#4

#4

#4

#4

6,140

44,100PoundReinforcement Bars

SECTION A-A

~ Abutment

c
l.

2
"

c
l.

3
"

4'-0" } Drilled shaft, typ.

 
 

1'
-
0
"

  

3'-0"

drilled shaft, typ.

d12(E) bars into 

Drill and epoxy grout

v10(E)

h12(E)

h10(E)

h11(E)

typ.

1'-0" min.

ABUTMENT SHAFT ELEVATION

~ Drilled Shaft

Const. Joint

Elev. 594.06

BB

 
 

 
 6" Pitch

 
 

|
10

7
'-

7
"
 
L
im
it
s
 
o
f
 

D
r
il
le

d
 
S
h
a
f
t 
in
 
S
o
il

*

to
 
4
'-

11
‚
"

V
a
r
ie
s
 
3
'-

6

m
in
. 
la

p

6
'-

1"

 
 

3
'-

0
"

 
 

5
'-

6
"

Wall Drain, typ.

Geocomposite 

Concrete Sealer Sq. Ft. 951

5'-2"

3
'-

2
"

4
•
"

BAR s10(E)

u12(E), u13(E) and u14(E)

BAR u10(E), u11(E), 

3'-2"

1'
-
11
"

1'-10"

BAR v14(E)

1'
-
4
"

6
"

5"

1'
-
1"

BAR v13(E)
BAR d12(E)

1'-7" 8"

6
"

6
'-

1"

  

20x3-#9 v15 bars

See Section B-B

Lap with v15 bars

20-#8 n10(E) bars

1-#6 sp10 spiral **

Shaft in Soil.

bottom of abutment cap elevation shall be included with Drilled 

Drilled Shaft quantity from top of existing ground elevation to 

D1.4, or shall both terminate in 130° standard hook.

additional turns shall either be welded together according to AWS 

be provided with 1•" extra turns at the ends to be spliced. These 

When splicing spiral reinforcement is necessary, the spirals shall 

lengths of bar per line.

Bars noted thus, 3x2-#5 indicates 3 lines of bars with 2 

included in Concrete Structures.

of the Standard Specifications. Depth of embedment = 12". Cost 

Drilling and grouting of d12(E) bars shall be as per Section 584 

Notes:

3
'-

4
"

3'-4" Drilled Shaft in Soil Cu. Yd.

Drain

Geocomposite Wall
Sq. Yd.

Logging Access Ducts

Crosshole Sonic 

Logging Testing

Crosshole Sonic 

for Structures, 4" 

Pipe Underdrains

240

n10(E) 20 #8 9'-1"

Bar

u10(E)

u11(E)

A

3'-7"

2'-0"

u12(E)

u13(E)

u14(E)

2'-5"

2'-9"

3'-2"

BAR SIZES

A

  

1'-10"

BAR sp10

contaminating drainage aggregate

prevent water with cement from

Polyethylene Film to

For French Drains

Geotechnical Filter Fabric

Cu. Yd.Concrete Structures

Cu. Yd.
Superstructure

Concrete

Foot

Each

Foot

Retaining Wall 48

1" PJF

  

7'-8†"

10
9
'-

6
"

3'-2" }

For Structures, 4"

Pipe Underdrain

at F.F. of fascia

Finished grade

fascia

CIP Concrete

*

199.4

1

439

47

35

52.7

2.1

55

***

*** Length is height of spiral.

c
l.

3
"

  

4'-0" }  

3'-6" }

typ.

3"

Elev. |487.00

Estimated Top of Weathered Rock

Elev. |484.50

Estimated Top of Solid Rock

L
im
it
s
 
o
f
 

D
r
il
le

d

2
'-

6
"

S
h
a
f
t 
in
 

R
o
c
k

CC

SECTION B-B

Shaft. Dia.

4'-0"

  

5" cl.

sp10

v15 bars

Access Ducts, typ.

Cross Sonic Logging

SECTION C-C

Shaft. Dia.

3'-6"

  

2" cl.

sp10

v15 bars

Access Ducts, typ.

Cross Sonic Logging

40'-6"

Drilled Shaft in Rock Cu. Yd. 3.6
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RVV

WJC

RVV

WJC

717

S2-57

STRUCTURE NO. 016-1714

NORTH ABUTMENT ARCHITECTURAL DETAILS

ELEVATION

29'-2"

3
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6
"

1'
-
6
"

1'
-
6
"

1'
-
6
"

1'
-
6
"

1'
-
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-
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3'-0" 3'-0"

1•"
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p
.

3
"

T
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p
.

1'
-
6
"

3
"

•
"

1'
-
6
"

DETAIL B

Detail B

A

A

Typical Reveal Detail

and shall be included in the cost of the Concrete Structures. 

  The 3"x 1•" reveal will not be paid separately

Note:

SECTION A-A

4
'-

11
‚
"

(Looking North)

Elev. 594.06

\ Ramp SE

PGL and

m
in
.

2
'-

0
"

Elev. 581.37

Finished Grade

1•"
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ELEVATION

B B

A

A  

DD

C

C

Bar No. Size Length Shape

Pound
Epoxy Coated

Reinforcement Bars,

BILL OF MATERIAL

STRUCTURE NO. 016-1714

PIER 1 PLAN AND ELEVATION
JRM

JRM

JM

JM

2

3'-10"

3'-4" 4"

3"3"

4"

1'
-
11
"

1'
-
11
"

3
'-

10
"

1'-10‡"1'-11"

29'-10"

1 4 53

3" 3"
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Bar A B

END VIEW

 

typ.

3'-6" }

10'-11"10'-11"

5'-0"5'-0"

 

9'-8"

 

9'-8"

 

4
'-

0
"

 

3
'-

0
"
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r
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S
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a
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r

2'-9"8'-2"8'-2"2'-9"

BAR s105(E)

BAR p101(E)

 

9'-4"

 

2
'-

11
"

 

A

 B

Elev. 580.26|

Ground Surface

Elev. 600.68

p100(E)

Elev. 602.24
Elev. 601.85

Elev. 601.46Elev. 601.08

v100(E)

v103 or v104

Elev. 602.23

See Notes

718

S2-58

Length is height of spiral.**

BAR s106(E)

1'
-
0
"

2'-6"8"

6
"

BAR v100(E)

1'
-
10

"

19'-3"1'-5"

1'-1‚"

 

**

 

2'-8"

 

9
3
'-

9
"

or s104(E)

s102(E), s103(E),

s100(E), s101(E),

3'-11‚"2'-6ƒ"

typ.

Girder No.

Cu. Yd.

Cu. Yd.Concrete Structures

Reinforcement Bars Pound

Permanent Casing Foot

Drilled Shaft in Soil Cu. Yd.

Sq. Ft.Concrete Sealer

Foot

274

64.5

S2-52

S2-74

S2-51

S2-72

S2-59

Access Ducts

Crosshole Sonic Logging

Each 1
Logging Testing

Crosshole Sonic

1,345

12,900

20,950

21

21

21

21

32

28

30

14

3

46

24

8

20

62

20

12

8

8

14

42

11

5

28

10

15

2

2

2

12

Sta. 1405+50.21

u100(E), typ.

Elev. 487.00|

permanent Casing

Minimum bottom of

Elev. 487.00|

Estimated Top of Rock

Casing, typ.

1" Permanent

~ Column

3'-6" }

n100(E)

v101 or v102

s105(E)

s105(E)
Elev. 586.35

Top of Crashwall

Elev. 578.18

Top of Shaft

h107(E)

h108(E)

h106(E)

m
in
.

2
'-

0
"

m
in
.

5
'-

0
"

typ.

3"

P
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1'-0"

Finish Grade

 

8‰"

TOP PLAN

s103(E) or s104(E)

s100(E), s101(E), s102(E), 

5'-2"3 Step Spaces @ 6'-6" = 19'-6"5'-2"

4 Spaces @ 6'-6"| = 26'-0„"

6°26'02"

\ & PGL Ramp SE

 

9'-2"

 

2
'-

6
"

8
"

4
Ž

"

4
Œ

"

4
•

"

4
•

"

4
'-

0
"

3
'-

0
"

7
'-

4
"

8
'-

2
"
 

C
r
a
s
h

w
a
ll

9
1'
-
2
‚
"

(Looking South)

u102(E)

u101(E)

u100(E)

s107(E)

s104(E)

s103(E)

s102(E)

s101(E)

s100(E)

3'-8"

3'-6"

3'-0"

3'-8"

3'-0"

3'-0"

3'-0"

3'-0"

3'-0"

3'-10"

1'-6"

3'-10"

5'-10"

4'-8"

5'-2"

4'-11"

4'-0"

3'-5"

A & B DIMENSIONS

BENT BARS

5
'-

6
†

"
3
'-

0
"

#9

#9

#9

#9

#10

#6

#5

#6

#6

#6

#6

#6

#5

#5

#5

#5

#5

#5

#8

#9

#10

#5

#6

#5

#5

#7

#7

#7

#7

s107(E)

Minimum Bar Laps 

Bar

#5 3'-7"

Lap

#9 3'-7"

#9

*

*

5'-4"

Uncoated

3'-10"#6

~ Pier 1

BAR sp100

v104

v103

v102

v101

v100(E)

u102(E)

u101(E)

u100(E)

sp100

s107(E)

s106(E)

s105(E)

s104(E)

s103(E)

s102(E)

s101(E)

s100(E)

p101(E)

p100(E)

n100(E)

h108(E)

h107(E)

h106(E)

h105(E)

h104(E)

h103(E)

h102(E)

h101(E)

h100(E)

282

Elev. 563.00|

Existing Ground

Elev. 559.52|

Bot. Exist. Footing

(Looking West)

49'-2" Horizontal Cl.

to ~ CTA Track

23

thru

.&

.

Elev. 583.14|

retaining wall,

Exist. CTA

LEGEND

Cu. Yd.Granular Backfill Special

(Special)

Earth Excavation

97.5

14

 

7'-1"

40'-0"

50'-0"

57'-0"

47'-0"

22'-6"

11'-4"

6'-6"

10'-8"

93'-9"

15'-4"

4'-2"

24'-8"

12'-4"

13'-4"

12'-10"

11'-0"

9'-10"

16'-11"

29'-0"

9'-11"

21'-6"

21'-6"

21'-6"

4'-7"

6'-6"

15'-6"

20'-2"

24'-9"

29'-0"

Granular Backfill Special

min. cl.

10"

min. cl.

1'-0"

typ.

3"

typ.

3'-0" }

E

S
h
a
f
t 
in
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L
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s
 
o
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D
r
il
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d

2
'-

6
"

Elev. 487.00|

Weathered Rock

Estimated Top of

Elev. 484.50|

Estimated Top of Solid Rock

E
Elev. 484.50|

Solid Rock

Estimated Top of

2.0Cu. Yd.Drilled Shaft in Rock

Temporary Casing will be permitted. See Special Provisions for Foundation Drilling Procedures.

bottom of shaft excavation elevation. Neither the Wet Method of construction nor the use of 

the permanent casing shall maintain minimum 2 ft. embedment into underlying soil below the 

casing in conjunction with drilled excavation inside of the permanent casing.  The bottom of 

  Proposed Pier 1 & 2 permanent casing shall be installed by twisting and/or pushing the 

to approval by the Engineer and CTA.

of excavation work shall be identified prior to start of work. All planned excavation is subject 

or approved methods that would cause no damage to the existing CTA retaining wall. The limits 

shall be performed per special provision Earth Excavation (Special) using only hand excavation 

  Excavation around the existing CTA retaining wall for the construction of the proposed pier 

See sheet        for Sections and Details.

For Architectural Details see sheets

For Anchor Bolt Details see sheets

Space reinforcement in cap to miss anchor bolts.

Pour steps monolithically with cap.

Notes:
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JRM

JRM

JM

JM

ELEVATION

(Looking South)

SECTION B-B

SECTION C-C

SECTION A-A

 6" Pitch

4'-0"

3'-10"

V
a
r
ie
s
 
7
'-

0
"
 
to
 
8
'-

6
•
"

c
l.

3
"

c
l.

5
"

 

10'-0"

 

3
'-

4
"

typ.

5" cl.

CRASHWALL PLAN

2
'-

0
"4
'-

0
" 2
'-

0
"

5'-11"5'-0"5'-0"5'-11"

21'-10"

DD

C

C
B B

A

A

c
l.

2
"

SECTION D-D

spiral

sp100

ty
p.5"

 c
l.

Girders 2-4)

(typ. steps for

5-#5 h104(E) bars

 

7
-
#

6
 
u
10

0
(E
)

(Flare as required)

@ 10" max. cts., E.F.

6-#7 h100(E) bars 

30-#5 u101(E) bars @ 12" cts.

L
a
p
 

w
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h
 
h
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6
(E
) 
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s

6
"
 
c
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E
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d
)
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-
#

6
 
u
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2
(E
) 

b
a
r
s
 

@
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-
#

6
 
h
10

6
(E
) 

b
a
r
s

@
 
6
"
 
c
ts
.,
 
E
.F
.

8
-
#

6
 
s
10

5
(E
) 

b
a
r
s

b
a
r
s
 

@
 
12

"
 
c
ts
.

&
 
8
x
3
-
#

6
 
s
10

6
(E
)

32-#10 v100(E)

bars, see sec. B-B

bars @ 12" cts.

23 Pairs-#6 s107(E)

  

@ 10" cts. (Top)

5-#5 h107(E) bars

c
l.

2
"

*Slope with bearing steps.

 

 

 

or h105(E)

h104(E)

column bars

Space to avoid 

p101(E) bars

with v103 bars)

v101 (Splice

with v104 bars)

v102 (Splice

 

 

6" 6"

6" 6" 6"

or s104(E)

s102(E), s103(E),

s100(E), s101(E),

Location), typ.

Lap splice (stagger

m
in
. 
la

p

3
'-

7
"

719

S2-59

D D

bars @ 6" cts.

s107(E)

h107(E)

u101(E)

5-#5 h105(E) bars

1-#7 h101(E) bar, E.F. 

1-#7 h102(E) bar, E.F. 

1-#7 h103(E) bar, E.F. 

5-#5 h105(E) bars

~ Column u102(E), typ.

~ Crashwall

h106(E), typ.

s105(E)

h108(E)

Stagger hooks

s106(E), typ.

 

3" Formliner

h100(E)

h103(E)

h102(E)

h101(E)

 
3" Formliner

cl., typ.

5"

h106(E)

 

v101 & v102 bars

lapped with

14-#9 n100(E) bars

Access Ducts, typ.

Crosshole Sonic Logging

p100(E), typ.

8
'-

2
"

m
in
.

4
'-

5
"

See Notes

each shaft.

1-#6 sp100 spiral,

4-#5 p101(E) bars, each end

cl.

2"

**Casing

1" Permanent

s107(E)

s107(E)

STRUCTURE NO. 016-1714

PIER 1 DETAILS

min. lap

3'-7"

bars @ 6" cts.

4 Pairs-#5 s100(E)

bars @ 6" cts.

6 Pairs-#5 s101(E)

@ 6" cts.

s102(E) bars 

10 Pairs -#5

@ 6" cts.

s103(E) bars

@ 6" cts.

s104(E) bars 

 10 Pairs-#5

 

10 Pairs-#521 Pairs-#5 s103(E)

*

m
in
. 
la

p

5
'-

4
"

ty
p
. 

E
a
c
h
 
E

n
d

p
10

0
(E
) 

&
 
h
10

0
(E
)

b
a
r
s
 
s
p
a
c
e
d
 

w
it
h

h106(E)

See Article 516.06(d) of the Standard Specifications.

actual installed casing length extends to the as-encountered top of rock at each shaft. 

The limits of casing shall be adjusted as necessary, and as approved, such that the 

process. The estimated Top of Rock/Bottom of Permanent Casing Elevation is shown. 

Contractor may need to increase the casing thickness to withstand the installation 

encountered at each shaft and final top of shaft elevation.

estimated top of rock elevations shown and may change based on the actual top of rock 

The quantities and reinforcement detailing are based on the top of shaft and the 

Sonic Logging Testing.

A Drilled Shaft shall be tested in accordance with Special Provisions for Crosshole 

together according to AWS D1.4, or shall both terminate with a 135° standard hook.

extra turns at the ends to be spliced. These additional turns shall either be welded 

2) When splicing spiral reinforcement is necessary, the spirals shall be provided with 1• 

spacers or equivalent.

1) Provide 1• extra turns top and bottom. Extend spiral 3" into crashwall. Provide 4-#4 

For sp100 spirals:

Notes:

 

3'-6"

 3
"

7-#8 p100(E) bars

**

4
'-

0
"

h108(E)

h107(E)

**Casing

1" Permanent

@ 5" cts. (Bot.)

11-#10 h108(E) bars

v100(E)

and 7-#9 v102 bars

Alternate 7-#9 v101 bars

1" Permanent Casing**

and 7-#9 v104 bars

Alternate 7-#9 v103 bars

SECTION E-E

 

3'-0"

Access Ducts, typ.

Crosshole Sonic Logging

with v102 bars)

v104 (Splice

with v101 bars)

v103 (Splice

spiral

sp100

ty
p.2

" 
cl
.

EE
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ELEVATION

B B

A

A

 

DD

C

C

STRUCTURE NO. 016-1714

PIER 2 PLAN AND ELEVATION
JRM

JRM

JM

JM

21 4 53

See Notes
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ELEVATIONEND VIEW

 

3
'-

6
"

1'
-
9
"

1'
-
9
"

Elev. 603.14
Elev. 602.75

Elev. 602.42

3
'-

0
"

4
'-

0
"

10'-3" 10'-3"3" 3"

5'-0"5'-0"

typ.

3'-6" }

Elev. 602.03

Elev. 601.64

2"2"

2" 2"3'-2"

typ.

Girder No.

N

p200(E) Sta. 1406+39.35

Elev. 603.13

or s204(E)

s202(E), s203(E),

s200(E), s201(E),

v200(E)

v203 or v204

v201 or v202

Elev. 583.29|

Ground Surface

Bar No. Size Length Shape

Pound
Epoxy Coated

Reinforcement Bars,

BILL OF MATERIAL

BAR s205(E)

BAR p201(E)

 

2
'-

11
"

 

A

 B

Length is height of spiral.**

BAR v200(E)

1'
-
10

"

17'-2"1'-5"

1'-1‚"

 

**

 

2'-8"

 

9
6
'-

9
"

Cu. Yd.

Cu. Yd.Concrete Structures

Reinforcement Bars Pound

Permanent Casing Foot

Drilled Shaft in Soil Cu. Yd.

Sq. Ft.Concrete Sealer

283

56.4

1266

Bar A B

S2-60

720

BAR s206(E)

1'
-
0
"

2'-4"8"

6
"

S2-54

S2-74

S2-53

S2-72

S2-61

Access Ducts

Crosshole Sonic Logging

TestingLogging 

Crosshole Sonic

291

Each 1

Foot

100.8

13,010

21,600

21

21

21

21

32

28

31

14

3

88

21

7

20

62

20

12

8

8

16

42

10

7

30

10

15

2

2

2

12

 

9'-11"

u200(E), typ.

5
'-

5
‡

"
3
'-

0
"

3
•

"

4
•

"

4
•

" 4
•

"

retaining wall

Exist. CTA

Elev. 589.22

Top of Crashwall

3'-6"

s205(E)

s205(E)

m
in
.

2
'-

0
"

m
in
.

5
'-

0
"

h208(E)

h207(E)

h106(E)

 

3'-6" }

P
e
r

m
a
n
e
n
t 

C
a
s
in

g

S
h
a
f
t 
in
 
S
o
il
 

&

L
im
it
s
 
o
f
 

D
r
il
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d

n200(E)

Elev. 581.22

Top of Shaft

Elev. 487.00|

permanent Casing

Minimum bottom of

Casing, typ.

1" Permanent

Finish Grade

 

1'-0"

~ Column

 

9'-2"

 

2
'-

4
"

8
"

u202(E)

u201(E)

u200(E)

s207(E)

s204(E)

s203(E)

s202(E)

s201(E)

s200(E)

3'-2"

3'-2"

2'-8"

3'-2"

2'-8"

2'-8"

2'-8"

2'-8"

2'-8"

3'-10"

1'-6"

3'-10"

5'-8"

4'-6"

5'-2"

4'-11"

4'-0"

3'-5"

TOP PLAN

s203(E) or s204(E)

s200(E), s201(E), s202(E), 

16°07'12"

 

8Š"

31'-0"

2'-0"4 Spaces @ 6'-9"| = 26'-11‡"2'-0„"

#9

#9

#9

#9

#10

#6

#5

#6

#6

#5

#6

#6

#5

#5

#5

#5

#5

#5

#8

#9

#10

#5

#6

#5

#5

#7

#7

#7

#7

A & B DIMENSIONS

BENT BARS

Elev. 487.00|

Estimated Top of Rock

s207(E)

\ & PGL Ramp SE

6'-10"15'-0"

2'-9"8'-2"8'-2"2'-9"

5'-4•"3 Step Spaces @ 6'-9" = 20'-3"5'-4•"

Minimum Bar Laps 

Bar

#5 3'-7"

Lap

#9 3'-7"

#9

*

*

5'-4"

Uncoated

~ Pier 2

(Looking South)

BAR sp200

v204

v203

v202

v201

v200(E)

u202(E)

u201(E)

u200(E)

sp200

s207(E)

s206(E)

s205(E)

s204(E)

s203(E)

s202(E)

s201(E)

s200(E)

p201(E)

p200(E)

n200(E)

h208(E)

h207(E)

h206(E)

h205(E)

h204(E)

h203(E)

h202(E)

h201(E)

h200(E)

 

4
'-

0
"

 

3
'-

0
"

 

5
'-

5
"

 

9
4
'-

8
†

"

(Looking West)

~ CTA Track

Elev. 559.52|

Bot. Exist. Footing

Elev. 563.91

Top of Rail

14

11'-5"

Horizontal Cl.

Elev. 583.54|

thru

.&

.

LEGEND

Cu. Yd.

4'-0‡"2'-7ƒ"

#6 3'-10"

 

8
'-

0
"
 

C
r
a
s
h

w
a
ll

40'-0"

50'-0"

60'-0"

50'-0"

20'-5"

10'-10"

6'-2"

10'-4"

96'-9"

14'-6"

4'-0"

24'-4"

11'-8"

13'-0"

12'-6"

10'-8"

9'-6"

17'-2"

30'-2"

9'-11"

21'-6"

21'-6"

21'-6"

4'-9"

6'-9"

15'-10"

20'-9"

25'-7"

30'-2"

5Granular Backfill Special

Special

Earth Excavation,

 

7'-1"

Granular Backfill Special

min. cl.

1'-5"

min. cl.

1'-4"

typ.

3"

E

typ.

3'-0" }

S
h
a
f
t 
in
 

R
o
c
k

L
im
it
s
 
o
f
 

D
r
il
le

d

2
'-

6
"

Elev. 487.00|

Weathered Rock

Estimated Top of

Elev. 484.50|

Estimated Top of Solid Rock

E
Elev. 484.50|

Solid Rock

Estimated Top of

Cu. Yd.Drilled Shaft in Rock 2.0

Temporary Casing will be permitted. See Special Provisions for Foundation Drilling Procedures.

bottom of shaft excavation elevation. Neither the Wet Method of construction nor the use of 

the permanent casing shall maintain minimum 2 ft. embedment into underlying soil below the 

casing in conjunction with drilled excavation inside of the permanent casing.  The bottom of 

  Proposed Pier 1 & 2 permanent casing shall be installed by twisting and/or pushing the 

to approval by the Engineer and CTA.

of excavation work shall be identified prior to start of work. All planned excavation is subject 

or approved methods that would cause no damage to the existing CTA retaining wall. The limits 

shall be performed per special provision Earth Excavation (Special) using only hand excavation 

  Excavation around the existing CTA retaining wall for the construction of the proposed pier 

See sheet        for Sections and Details.

For Architectural Details see sheets

For Anchor Bolt Details see sheets

Space reinforcement in cap to miss anchor bolts.

Pour steps monolithically with cap.

Notes:
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JRM

JRM

JM

JM

ELEVATION

(Looking South)

SECTION B-B

SECTION D-D

SECTION C-C

SECTION A-A

spiral

sp200

 6" Pitch

3'-6"

V
a
r
ie
s
 
7
'-

0
"
 
to
 
8
'-

5
‡

"

cl.

5"

c
l.

5
"

CRASHWALL PLAN

DD

C

C
B

A

A

3'-6"

10'-0"

3
'-

2
"

typ.

5" cl.

21'-10"

1'-10"5'-0"5'-0"10'-0"

3
'-

6
"

1'
-
9
"

1'
-
9
"

ty
p.5"

 c
l.

B

c
l.

2
"

column bars

Space to avoid 

p201(E) bars

or s204(E)

s202(E), s203(E),

s200(E), s201(E),

or h205(E)

h204(E)

c
l.

3
"

cl.

2"

c
l.

2
"

Location), typ.

Lap splice (stagger

m
in
. 
la

p

3
'-

7
"

with v203 bars)

v201 (Splice

with v204 bars)

v202 (Splice

Casing

1" Permanent

bars @ 6" cts.

44 Pairs-#5 s207(E)

  

@ 6" cts. (Top)

7-#5 h207(E) bars

6
"
 
c
ts
. 
(E

a
c
h
 
E

n
d
)

15
-
#

7
 
u
2
0
2
(E
) 

b
a
r
s
 

@

L
a
p
 

w
it
h
 
h
2
0
6
(E
) 

b
a
r
s

@
 
6
"
 
c
ts
.,
 
E
.F
.

D D

31-#5 u201(E) bars @ 12" cts.

Girders 2-4)

(typ. steps for

5-#5 h204(E) bars

(Flare as required)

@ 10" max. cts., E.F.

6-#7 h200(E) bars 

 

 

6"
 

 

6"

6"
6" 6"32-#10 v200(E)

bars, see sec. B-B

&
 
7
x
3
-
#

6
 
s
2
0
6
(E
)

7
-
#

6
 
s
2
0
5
(E
) 

b
a
r
s

b
a
r
s
 

@
 
12

"
 
c
ts
.

STRUCTURE NO. 016-1714

PIER 2 DETAILS

S2-61

721

m
in
.

4
'-

5
"

5-#5 h205(E) bars

8-#8 p200(E) bars

5-#5 h205(E) bars

s205(E)

~ Crashwall

u202(E), typ.
~ Column

h206(E), typ.

h207(E)

u201(E)

bars @ 6" cts.

 

15
-
#

6
 
h
2
0
6
(E
) 

b
a
r
s

*Slope with bearing steps.

*

s207(E)

s207(E)

@ 4" cts. (Bot.)

10-#10 h208(E) bars

Access Ducts, typ.

Crosshole Sonic Logging

**

See Article 516.06(d) of the Standard Specifications.

actual installed casing length extends to the as-encountered top of rock at each shaft. 

The limits of casing shall be adjusted as necessary, and as approved, such that the 

process. The estimated Top of Rock/Bottom of Permanent Casing Elevation is shown. 

Contractor may need to increase the casing thickness to withstand the installation 

encountered at each shaft and final top of shaft elevation.

estimated top of rock elevations shown and may change based on the actual top of rock 

The quantities and reinforcement detailing are based on the top of shaft and the 

Sonic Logging Testing.

A Drilled Shaft shall be tested in accordance with Special Provisions for Crosshole 

together according to AWS D1.4, or shall both terminate with a 135° standard hook.

extra turns at the ends to be spliced. These additional turns shall either be welded 

2) When splicing spiral reinforcement is necessary, the spirals shall be provided with 1• 

spacers or equivalent.

1) Provide 1• extra turns top and bottom. Extend spiral 3" into crashwall. Provide 4-#4 

For sp200 spirals:

Notes:

 3
"

3" Formliner
 

 

p200(E), typ.

h206(E)

h208(E)

h206(E)

m
in
. 
la

p

5
'-

4
"

v201 & v202 bars

lapped with

14-#9 n200(E) bars 

See Notes

each shaft.

1-#6 sp200 spiral,

 

3" Formliner
1-#7 h203(E) bar, E.F. 

min. lap

3'-7"

1-#7 h202(E) bar, E.F. 

1-#7 h201(E) bar, E.F. 

bars @ 6" cts.

6 Pairs-#5 s201(E)

bars @ 6" cts.

4 Pairs-#5 s200(E)
@ 6" cts.

s202(E) bars 

10 Pairs-#5 21 Pairs-#5 s203(E)

@ 6" cts.

s203(E) bars 

10 Pairs-#5

 

10-#5 s204(E)

@ 6" cts.

s204(E) bars

4-#5 p201(E) bars, each end

ty
p
. 

E
a
c
h
 
E

n
d

p
2
0
0
(E
) 

&
 
h
2
0
0
(E
)

b
a
r
s
 
s
p
a
c
e
d
 

w
it
h

 

7
-
#

6
 
u
2
0
0
(E
)

**

s207(E)

Stagger hooks

s206(E), typ.

h203(E)

h200(E)

h201(E)

h202(E)

h207(E)

h208(E)

4
'-

0
"

**Casing

1" Permanent8
'-

0
"

v200(E)

and 7-#9 v202 bars

Alternate 7-#9 v201 bars

1" Permanent Casing**

and 7-#9 v204 bars

Alternate 7-#9 v203 bars

 

3'-6"

SECTION E-E

 

3'-0"

ty
p.2

" 
cl
.

spiral

sp200

Access Ducts, typ.

Crosshole Sonic Logging with v201 bars)

v203 (Splice

with v202 bars)

v204 (Splice
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ELEVATION

A

A

 

D

STRUCTURE NO. 016-1714

PIER 3 PLAN AND ELEVATION
JRM

JRM

JM

JM

21 4 53

T
o
p
 
o
f
 
P
ie
r
 

C
a
p

A
ll
 
E

x
p
o
s
e
d
 
F
a
c
e
s
 

&
 

L
im
it
s
 
o
f
 

C
o
n
c
r
e
te
 
S
e
a
le
r

N
END VIEW

 
4
'-

10
"

29'-2"

3
'-

0
"

4
'-

0
"

9'-4" 9'-4"3" 3"

5'-0"5'-0"

typ.

4'-0" }

Elev. 600.69

 

3'-6" }

4'-10"

3"3"

10" 4'-4"

D

E

typ.

3'-6" }

C

BB

Elev. 601.42
Elev. 601.65

Elev. 602.01

Sta. 1407+23.54

Elev. 601.05

S2-62

722

Bar No. Size Length Shape

Pound
Epoxy Coated

Reinforcement Bars,

BILL OF MATERIAL

BAR s305(E)

BAR p301(E)

 

7'-0"

 

9'-0"

 

2
'-

11
"

 

A

 B

Length is height of spiral.**

BAR v300(E)

1'
-
10

"

19'-11"1'-5"

1'-1‚"

 

**

 

3'-2"

 

8
6
'-

8
"

Structure Excavation Cu. Yd.

Cu. Yd.Concrete Structures

Reinforcement Bars Pound

Drilled Shaft in Soil

Drilled Shaft in Rock Cu. Yd.

Cu. Yd.

Sq. Ft.Concrete Sealer

71.0

78.7

1.8

Bar A B

BAR s306(E)

1'
-
0
"

3'-6"8"

6
"

typ.

Girder No.

See Notes

p300(E)

1'-8"4 Spaces @ 6'-5•" = 25'-10"1'-8"

Elev. 602.01

or s304(E)

s302(E), s303(E),

s300(E), s301(E),

v300(E)

v301 or v302

v303 or v304

S2-52

S2-74

S2-51

S2-72

S2-63

C

Elev. 583.69|

Ground Surface

1
Logging Testing

Crosshole Sonic

Access Ducts

Crosshole Sonic Logging
Foot

Each

14,990

17,660

1'-1‚"

 

 

4'-0" }

u300(E), typ.

(Looking South)

 

1'-0"

n300(E)

Elev. 577.54

Top of Shaft

Elev. 582.54

Top of Footing

s305(E)

s305(E)

~ Column

5
'-

3
‡

"
3
'-

0
"

4
Š

"

4
‹

"

2
ƒ

"

4
Š

"

s303(E) or s304(E)

s300(E), s301(E), s302(E), 

8"

2'-6•" 3'-11"

S
h
a
f
t 
in
 

R
o
c
k

L
im
it
s
 
o
f
 

D
r
il
le

d

2
'-
‚
"

w300(E)

h306(E)

w301(E)

TOP PLAN

 

9'-2"

 

3
'-

6
"

8
"

BAR n300(E)

 

10'-0"

 

1'-5"

u302(E)

u301(E)

u300(E)

s307(E)

s304(E)

s303(E)

s302(E)

s301(E)

s300(E)

3'-10"

1'-6"

3'-10"

4'-3"

4'-6"

5'-2"

4'-11"

4'-0"

3'-5"

A & B DIMENSIONS

BENT BARS

22

12

16

16

16

16

44

10

30

14

2

66

36

12

18

60

18

12

8

10

16

32

10

12

18

2

2

2

12

#10

#7

#10

#10

#10

#10

#10

#6

#5

#6

#6

#6

#6

#6

#5

#5

#5

#5

#5

#5

#8

#10

#6

#5

#5

#7

#7

#7

#7

15'-8"

15'-8"

40'-0"

50'-0"

50'-7"

40'-7"

23'-2"

12'-10"

7'-6"

11'-8"

86'-8"

13'-8"

5'-2"

26'-8"

13'-0"

14'-4"

13'-10"

12'-0"

10'-10"

16'-6"

28'-4"

11'-5"

15'-8"

4'-4"

6'-6"

15'-4"

19'-10"

24'-3"

28'-4"

3'-0"10'-0"3'-0"

8'-0"8'-0"

 

4
'-

0
"

 

3
'-

0
"

 

11
'-

2
"

F
o
o
ti
n
g

5
'-

0
"
 

 

8
4
'-

7
•
"

typ.

3"

2
'-

5
"

2
'-

5
"

Elev. 493.00|

Estimated Top of Rock

s307(E)

\ & PGL Ramp SE

S
h
a
f
t 
in
 
S
o
il

L
im
it
s
 
o
f
 

D
r
il
le

d

4'-11"3 Step Spaces @ 6'-5…"| = 19'-4"4'-11"

Minimum Bar Laps 

Bar

#5 3'-7"

Lap

3'-10"

4'-3"#10

#6

#10 6'-4"

* Uncoated

*

BAR sp300

~ Pier 3

w301(E)

w300(E)

v304

v303

v302

v301

v300(E)

u302(E)

u301(E)

u300(E)

sp300

s307(E)

s306(E)

s305(E)

s304(E)

s303(E)

s302(E)

s301(E)

s300(E)

p301(E)

p300(E)

n300(E)

h306(E)

h305(E)

h304(E)

h303(E)

h302(E)

h301(E)

h300(E)

175

(Looking West)

44

typ.

12"

10"

999

~ S. Brg.

~ N. Brg.

thru

.&

.

See sheet        for Sections and Details.

For Architectural Details see sheets

For Anchor Bolt Details see sheets

Space reinforcement in cap to miss anchor bolts.

~ of S. Brg. is radial to \ Ramp SE at Sta. 1407+25.04.

~ of N. Brg. is radial to \ Ramp SE at Sta. 1407+22.04.

~ of Pier is radial to \ Ramp SE at Sta. 1407+23.54.

Pour steps monolithically with cap.

Notes:

5'-2"

4'-6"

4'-0"

5'-8"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

11
"

11
"

1'
-
6
"

1'
-
6
"

A
lo

n
g
 
P

G
L

Elev. 493.00|

Weathered Rock

Estimated Top of

Elev. 490.90|

Estimated Top of Solid Rock

Elev. 490.90|

Solid Rock

Estimated Top of

E
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JRM

JRM

JM

JM

ELEVATION

(Looking South)

SECTION B-B

SECTION E-E

SECTION D-D

SECTION C-C

SECTION A-A

ty
p.2

" 
cl
.

spiral

sp300

spiral

sp300

 

4'-10"

V
a
r
ie
s
 
7
'-

0
"
 
to
 
8
'-

3
‡

"

c
l.

5
"

DD

C

C

B

A

A

5
'-

0
"

10'-0"

4
'-

4
"

typ.

5" cl.

16'-0"

6
'-

0
"

ty
p.5"

 c
l.

3'-6"

4'-0"

B

STRUCTURE NO. 016-1714

PIER 3 DETAILS

S2-63

723

or h305(E)

h304(E)

c
l.

2
"

or s304(E)

s302(E), s303(E),

s300(E), s301(E),

column bars

Space to avoid 

p301(E) bars

c
l.

2
"

c
l.

3
"

Location), typ.

Lap splice (stagger

m
in
. 
la

p

4
'-

3
"

E E

with v301 bars)

v303 (Splice

with v302 bars)

v304 (Splice

with v303 bars)

v301 (Splice

with v304 bars)

v302 (Splice

  

@ 6" cts. (Top)

12-#7 w300(E) bars

30-#5 u301(E) bars @ 12" cts.

(Flare as required)

@ 12" max. cts., E.F.

6-#7 h300(E) bars 
Girders 2-4)

(typ. steps for

6-#5 h304(E) bars

6"
 

 

6"
 

 

6"
6"

b
a
r
s
 

@
 
12

"
 
c
ts
.

&
 
12

x
3
-
#

6
 
s
3
0
6
(E
)

12
-
#

6
 
s
3
0
5
(E
) 

b
a
r
s

6"

D D

bars @ 6" cts.

33 Pairs-#6 s307(E)

6" Pitch

~ Column u302(E), typ.

h306(E), typ.

6-#5 h305(E) bars

8-#8 p300(E) bars

6-#5 h305(E) bars

s305(E)

u301(E)

w300(E)

w301(E)

s307(E)
@ 9" cts., E.F.

5-#6 h306(E) bars

 

44-#10 v300(E)

bars, see sec. B-B

*

*Slope with bearing steps.

Access Ducts, typ.

Crosshole Sonic Logging

Access Ducts, typ.

Crosshole Sonic Logging

Stagger hooks

s306(E), typ.

See Notes

each shaft.

1-#6 sp300 spiral,

h306(E)

m
in
. 
la

p

6
'-

4
"

 

m
in
.

3
'-

6
"

 

3'-0"

 

5'-0"

 

5'-0"

 

3'-0"

s307(E)

s307(E)

~ Footing

 
3" Formliner

cl., typ.

5"

 

p300(E), typ.

 

3" Formliner

bars @ 6" cts.

4 Pairs-#5 s300(E)

bars @ 6" cts.

6 Pairs-#5 s301(E)

@ 6" cts.

s302(E) bars 

9 Pairs -#5

@ 6" cts.

s303(E) bars

@ 6" cts.

s304(E) bars 

10 Pairs-#5

 

9 Pairs-#5

5-#5 p301(E) bars, each end

ty
p
. 

E
a
c
h
 
E

n
d

p
3
0
0
(E
) 

&
 
h
3
0
0
(E
)

b
a
r
s
 
s
p
a
c
e
d
 

w
it
h

 

7
-
#

6
 
u
3
0
0
(E
)

min. lap

3'-7"

1-#7 h303(E) bar, E.F. 

1-#7 h301(E) bar, E.F. 

1-#7 h302(E) bar, E.F. 

encountered at each shaft and final top of shaft elevation.

estimated top of rock elevations shown and may change based on the actual top of rock 

The quantities and reinforcement detailing are based on the top of shaft and the 

Sonic Logging Testing.

A Drilled Shaft shall be tested in accordance with Special Provisions for Crosshole 

together according to AWS D1.4, or shall both terminate with a 135° standard hook.

extra turns at the ends to be spliced. These additional turns shall either be welded 

2) When splicing spiral reinforcement is necessary, the spirals shall be provided with 1• 

spacers or equivalent.

1) Provide 1• extra turns top and bottom. Extend spiral 3" into crashwall. Provide 4-#4 

For sp300 spirals:

Notes:

 3
"

h306(E)

cl.

2"

v301 & v302 bars

lapped with

16-#10 n300(E) bars

3
'-

0
"

3
'-

0
"

bars @ 6" cts.

20 Pairs-#5 s303(E)

@ 7" cts. (Bot.)

22-#10 w301(E) bars

Finish Grade

 

Lap with h306(E) bars

9" cts. (Each End)

5-#6 u302(E) bars @

FOOTING PLAN

h300(E)

h301(E)

h302(E)

h303(E)

4
'-

0
"

w300(E)

w301(E)

v300(E)

and 8-#10 v302 bars

Alternate 8-#10 v301 bars

and 8-#10 v304 bars

Alternate 8-#10 v303 bars

6'-0"
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ELEVATION

A

A

 

D

STRUCTURE NO. 016-1714

PIER 4 PLAN AND ELEVATION
JRM

JRM

JM

JM

21 4 53

See Notes
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ie
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p
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E

x
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s
e
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F
a
c
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C
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S
e
a
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r

N

ELEVATIONEND VIEW

 
3
'-

10
"

3
'-

0
"

4
'-

0
"

9'-4" 9'-4"3" 3"

5'-0"5'-0"

typ.

4'-0" }

 

3'-6" }

3'-10"

3"3"

1'-1" 1'-1"3'-4"

D

E

typ.

3'-6" }

C

C

BB

Elev. 599.26

Elev. 599.99
Elev. 600.29

Elev. 600.66

Sta. 1408+09.54

Elev. 599.63

S2-64

724

S2-52

S2-74

S2-51

S2-72

S2-65 typ.

Girder No.

3'-11"2'-6•"

p400(E)

Bar No. Size Length Shape

Pound
Epoxy Coated

Reinforcement Bars,

BILL OF MATERIAL

Length is height of spiral.**

**

Structure Excavation Cu. Yd.

Cu. Yd.Concrete Structures

Reinforcement Bars Pound

Drilled Shaft in Soil

Drilled Shaft in Rock Cu. Yd.

Cu. Yd.

Sq. Ft.Concrete Sealer

60.6

75.6

1.5

970

 

3'-2"

 

8
3
'-

4
"

BAR s405(E)

BAR p401(E)

 

A

 B

BAR v400(E)

1'
-
10

"

21'-10"1'-5"

1'-1‚"

 

Bar A B

BAR s406(E)

1'
-
0
"

2'-6"8"

6
"

Elev. 600.66

or s404(E)

s402(E), s403(E),

s400(E), s401(E),

v400(E)

v403 or v404

Elev. 580.33|

Ground Surface

1
Logging Testing

Crosshole Sonic

Access Ducts

Crosshole Sonic Logging
Foot

Each

 

4'-0" }

17,010

13,200

u400(E), typ.

4
‹

"

4
Š

"

3
†

"

4
‹

"

~ Column

3'-0"10'-0"3'-0"

7'-0"9'-0"

Elev. 574.18

Top of Shaft

Elev. 579.18

Top of Footing

v401 or v402

n400(E)

w400(E)

h406(E)

w401(E)

S
h
a
f
t 
in
 

R
o
c
k

 

4
'-

0
"

 

3
'-

0
"

 

13
'-

1"

F
o
o
ti
n
g

5
'-

0
"
 

 

8
1'
-
3

…
"

typ.

3"

s405(E)

s405(E)

(Looking East)
1'-1‚"

 

BAR n400(E)

 

10'-0"

 

1'-5"

5
'-

4
ƒ

"
3
'-

0
"

s403(E) or s404(E)

s400(E), s401(E), s402(E), 

 

8"

 

29'-2"

 

1'-8"

 

4 Spaces @ 6'-5•" = 25'-10"

 

1'-8"

s407(E)

 

9'-2"

 

2
'-

6
"

8
"

u402(E)

u401(E)

u400(E)

s407(E)

s404(E)

s403(E)

s402(E)

s401(E)

s400(E)

5'-2"

3'-6"

3'-0"

5'-2"

3'-0"

3'-0"

3'-0"

3'-0"

3'-0"

3'-10"

1'-6"

3'-10"

4'-3"

4'-6"

5'-2"

4'-11"

4'-0"

3'-5"

A & B DIMENSIONS

BENT BARS

 

7'-0"

 

9'-0"

 

2
'-

11
"

13

9

16

16

16

16

32

10

30

14

2

66

42

14

18

60

18

12

8

8

14

32

10

10

15

2

2

2

12

15'-8"

15'-8"

40'-0"

50'-0"

47'-3"

37'-3"

25'-1"

12'-10"

6'-6"

10'-8"

83'-4"

13'-8"

4'-2"

24'-8"

12'-0"

13'-4"

12'-10"

11'-0"

9'-10"

16'-6"

28'-4"

11'-5"

15'-8"

4'-4"

6'-6"

15'-4"

19'-10"

24'-3"

28'-4"

Elev. 493.00|

Estimated Top of Rock

\ & PGL Ramp SE

TOP PLAN

thru

.&

.

See sheet        for Sections and Details.

For Architectural Details see sheets

For Anchor Bolt Details see sheets

Space reinforcement in cap to miss anchor bolts.

Pour steps monolithically with cap.

Notes:

S
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a
f
t 
in
 
S
o
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L
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s
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f
 

D
r
il
le

d typ.

9"

 

1'
-
11
"

 

1'
-
11
"

4'-11"3 Step Spaces @ 6'-5…"| = 19'-4"4'-11"

#11

#7

#10

#10

#10

#10

#10

#6

#5

#6

#6

#6

#6

#6

#5

#5

#5

#5

#5

#5

#8

#10

#6

#5

#5

#7

#7

#7

#7

Minimum Bar Laps 

Bar

#5 3'-7"

Lap

3'-10"

4'-3"#10

#6

#10 6'-4"

Uncoated

*

*
w401(E)

w400(E)

v404

v403

v402

v401

v400(E)

u402(E)

u401(E)

u400(E)

sp400

s407(E)

s406(E)

s405(E)

s404(E)

s403(E)

s402(E)

s401(E)

s400(E)

p401(E)

p400(E)

n400(E)

h406(E)

h405(E)

h404(E)

h403(E)

h402(E)

h401(E)

h400(E)

~ Pier 4

167

(Looking South)

76

BAR sp400

Elev. 493.00|

Weathered Rock

Estimated Top of

Elev. 490.90|

Estimated Top of Solid Rock

E
Elev. 490.90|

Solid Rock

Estimated Top of

L
im
it
s
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f
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JRM

JRM

JM

JM

ELEVATION

SECTION B-B

SECTION E-E

SECTION D-D

SECTION C-C

SECTION A-A

ty
p.2

" 
cl
.

spiral

sp400

spiral

sp400

3'-10"

V
a
r
ie
s
 
7
'-

0
"
 
to
 
8
'-

4
ƒ

"

c
l.

5
"

B

A

A

c
l.

2
"

5'-6"

5
'-

0
"

10'-0"

3
'-

4
"

Typ.

5" cl.

16'-0"

5
'-

6
"

ty
p.5"

 c
l.

3'-6"

4'-0"

B

STRUCTURE NO. 016-1714

PIER 4 DETAILS

S2-65

725

or h405(E)

h404(E)

or s404(E)

s402(E), s403(E),

s400(E), s401(E),

m
in
.

3
'-

6
"

c
l.

2
"

c
l.

3
"

 

D D

Location), typ.

Lap splice (stagger

m
in
. 
la

p

4
'-

3
"

E E

with v401 bars)

v403 (Splice

with v402 bars)

v404 (Splice

with v403 bars)

v401 (Splice

with v404 bars)

v402 (Splice

  

@ 7" cts. (Top)

9-#7 w400(E) bars

30-#5 u401(E) bars @ 12" cts.

(Flare as required)

@ 9" max. cts., E.F.

6-#7 h400(E) bars 

Girders 2-4)

(typ. steps for

5-#5 h404(E) bars

 

 

6" 6"
 

 

6"
6" 6"

32-#10 v400(E)

bars, see sec. B-B

b
a
r
s
 

@
 
12

"
 
c
ts
.

&
 
14

x
3
-
#

6
 
s
4
0
6
(E
)

14
-
#

6
 
s
4
0
5
(E
) 

b
a
r
s

D D

bars @ 6" cts.

33 Pairs-#6 s407(E)

~ Column
u402(E), typ.

h406(E), typ.

6" Pitch

w400(E)

s407(E)

u401(E)

s405(E)

@ 9" cts., E.F.

5-#6 h406(E) bars

bars @ 6" cts.

5-#5 h405(E) bars

5-#5 h405(E) bars

Slope with bearing steps.*

*

See Notes

each shaft.

1-#6 sp400 spiral,

m
in
. 
la

p

6
'-

4
"

 

w401(E)

v401 & v402 bars

lapped with

16-#10 n400(E) bars

h406(E)

h406(E)

(Looking East)

cl.

2"

Access Ducts, typ.

Crosshole Sonic Logging

Access Ducts, typ.

Crosshole Sonic Logging

 

3" Formliner
Stagger hooks

s406(E), typ.

 3
"

s407(E)

s407(E)

2
'-

9
"

2
'-

9
"

~ Footing

 
3" Formliner

 

p400(E), typ.

encountered at each shaft and final top of shaft elevation.

estimated top of rock elevations shown and may change based on the actual top of rock 

The quantities and reinforcement detailing are based on the top of shaft and the 

Sonic Logging Testing.

A Drilled Shaft shall be tested in accordance with Special Provisions for Crosshole 

together according to AWS D1.4, or shall both terminate with a 135° standard hook.

extra turns at the ends to be spliced. These additional turns shall either be welded 

2) When splicing spiral reinforcement is necessary, the spirals shall be provided with 1• 

spacers or equivalent.

1) Provide 1• extra turns top and bottom. Extend spiral 3" into crashwall. Provide 4-#4 

For sp400 spirals:

Notes:

bars @ 6" cts.

4 Pairs-#5 s400(E)

bars @ 6" cts.

6 Pairs-#5 s401(E)

@ 6" cts.

s402(E) bars 

9 Pairs-#5 20 Pairs-#5 s403(E)

 

9 Pairs-#5

@ 6" cts.

s403(E) bars

@ 6" cts.

s404(E) bars

ty
p
. 

E
a
c
h
 
E

n
d

p
4
0
0
(E
) 

&
 
h
4
0
0
(E
)

b
a
r
s
 
s
p
a
c
e
d
 

w
it
h

 

7
-
#

6
 
u
4
0
0
(E
)

min. lap

3'-7"

1-#7 h403(E) bar, E.F. 

1-#7 h401(E) bar, E.F. 

1-#7 h402(E) bar, E.F. 

 

10 Pairs-#5

C

C

4-#5 p401(E) bars, each end

@ 5" cts. (Bot.)

13-#11 w401(E) bars

cl., typ.

5"

7-#8 p400(E) bars

column bars

Space to avoid 

p401(E) bars

Finish Grade

 

Lap with h406(E) bars

9" cts. (Each End)

5-#6 u402(E) bars @

FOOTING PLAN

h403(E)

h401(E)

h400(E)

h402(E)

w400(E)

w401(E)

4
'-

0
"

v400(E)

and 8-#10 v402 bars

Alternate 8-#10 v401 bars

and 8-#10 v404 bars

Alternate 8-#10 v403 bars

2'-0"6'-0"4'-0"4'-0"
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ELEVATION

A
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D

STRUCTURE NO. 016-1714

PIER 5 PLAN AND ELEVATION
JRM

JRM

JM
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21 4 53
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ELEVATIONEND VIEW

 

3
'-

10
"

29'-2"

3
'-

0
"

4
'-

0
"

9'-4" 9'-4"3" 3"

5'-0"5'-0"

typ.

4'-6" }

 

4'-0" }

3"3"

1'-1" 1'-1"

D

E

typ.

4'-0" }

C

C

BB

1'-8"4 Spaces @ 6'-5•" = 25'-10"1'-8"

S2-66

726

S2-54

S2-74

S2-53

S2-72

S2-67

BAR s505(E)

BAR p501(E)

 

7'-0"

 

9'-0"

 

2
'-

11
"

Bar A B

 

A

 B

 

3'-8"

 

8
4
'-

11
"

Bar No. Size Length Shape

Pound
Epoxy Coated

Reinforcement Bars,

BILL OF MATERIAL

**

Structure Excavation Cu. Yd.

Cu. Yd.Concrete Structures

Reinforcement Bars Pound

Drilled Shaft in Soil

Drilled Shaft in Rock Cu. Yd.

Cu. Yd.

Sq. Ft.Concrete Sealer

57.7

2.0

895

BAR s506(E)

1'
-
0
"

2'-6"8"

6
"

BAR v500(E)

1'
-
10

"

19'-0"1'-5"

1'-1‚"

 

3'-3"10'-0"3'-3"

8'-3"8'-3"

2'-6•" 3'-11"

8"

Sta. 1408+95.54p500(E)

\ & PGL Ramp SE

See Notes

u500(E), typ.

Elev. 581.88|

Ground Surface

Elev. 598.05

Elev. 598.42
Elev. 598.78

Elev. 599.11
Elev. 599.47

 

4'-6" }

3'-10"

v503 or v504

v501 or v502

or s504(E)

s502(E), s503(E),

s500(E), s501(E),

v500(E)

Elev. 599.47

Length is height of spiral.

1
Logging Testing

Crosshole Sonic

Access Ducts

Crosshole Sonic Logging
Foot

Each

**

19,650

12,950

S
h
a
f
t 
in
 

R
o
c
k

 

4
'-

0
"

 

3
'-

0
"

F
o
o
ti
n
g

5
'-

0
"
 

Elev. 575.80

Top of Shaft

Elev. 580.80

Top of Footing

typ.

3"

n500(E)

w500(E)

h506(E)

w501(E)

s505(E)

s505(E)

s507(E)

~ Column

4
‹

"

4
Š

"

3
•

"

4
Š

"

5
'-

5
"

3
'-

0
"

Elev. 493.00|

Estimated Top of Rock

 

9'-2"

 

2
'-

6
"

8
"

(Looking East)

s503(E) or s504(E)

s500(E), s501(E), s502(E), 

typ.

Girder No.

TOP PLAN

thru

.&

.

See sheet        for Sections and Details.

For Architectural Details see sheets

For Anchor Bolt Details see sheets

Space reinforcement in cap to miss anchor bolts.

Pour steps monolithically with cap.

Notes:

A & B DIMENSIONS

BENT BARS

1'-1‚"

 

BAR n500(E)

 

10'-0"

 

1'-5"

5'-2"

3'-6"

3'-0"

5'-2"

3'-0"

3'-0"

3'-0"

3'-0"

3'-0"

3'-10"

1'-6"

3'-10"

4'-3"

4'-6"

5'-2"

4'-11"

4'-0"

3'-5"

u502(E)

u501(E)

u500(E)

s507(E)

s504(E)

s503(E)

s502(E)

s501(E)

s500(E)

13

9

18

18

18

18

32

10

30

14

2

68

33

11

20

62

14

12

10

8

14

36

10

10

15

2

2

2

12

#11

#7

#10

#10

#10

#10

#10

#6

#5

#6

#6

#6

#6

#6

#5

#5

#5

#5

#5

#5

#8

#10

#6

#5

#5

#7

#7

#7

#7

S
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f
t 
in
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o
f
 

D
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le
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6"

 

1'
-
11
"

 

1'
-
11
"

4'-11"3 Step Spaces @ 6'-5…"| = 19'-4"4'-11"

Minimum Bar Laps 

Bar

#5 3'-7"

Lap

3'-10"

4'-3"#10

#6

#10 6'-4"

* Uncoated

*

~ Pier 5

170

w501(E)

w500(E)

v504

v503

v502

v501

v500(E)

u502(E)

u501(E)

u500(E)

sp500

s507(E)

s506(E)

s505(E)

s504(E)

s503(E)

s502(E)

s501(E)

s500(E)

p501(E)

p500(E)

n500(E)

h506(E)

h505(E)

h504(E)

h503(E)

h502(E)

h501(E)

h500(E)

(Looking South)

 

1'-0"

93

 

8
2
'-

10
ƒ

"

 

10
'-

3
"

3'-4"

BAR sp500

97.6

Elev. 493.00|

Weathered Rock

Estimated Top of

Elev. 490.90|

Estimated Top of Solid Rock

E
Elev. 490.90|

Solid Rock

Estimated Top of

16'-2"

16'-2"

40'-0"

50'-0"

48'-10"

38'-10"

22'-3"

12'-10"

6'-6"

10'-8"

84'-11"

13'-8"

4'-2"

24'-8"

12'-0"

13'-4"

12'-10"

11'-0"

9'-10"

16'-6"

28'-4"

11'-5"

16'-2"

4'-4"

6'-6"

15'-4"

19'-10"

24'-3"

28'-4"
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o
f
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JRM

JRM

JM

JM

ELEVATION

SECTION B-B

SECTION E-E

SECTION D-D

SECTION A-A

ty
p.2

" 
cl
.

spiral

sp500

spiral

sp500

ty
p.5"

 c
l.

4'-0"

4'-6"

S2-67

727
STRUCTURE NO. 016-1714

PIER 5 DETAILS

16'-6"

5
'-

6
"

 

2
'-

9
"

 

2
'-

9
"

u502(E), typ.h506(E), typ.

~ Column

  

@ 8" cts. (Top)

8-#7 w500(E) bars

 

3'-3"

 

5'-0"

 

5'-0"

 

3'-3"

with v503 bars)

v501 (Splice

with v504 bars)

v502 (Splice

with v501 bars)

v503 (Splice

with v502 bars)

v504 (Splice

 

10'-0"

 

3
'-

4
"

typ.

5" cl.

s505(E)

c
l.

5
"

column bars

Space to avoid 

p501(E) bars

or h505(E)

h504(E)

u501(E)
V
a
r
ie
s
 
7
'-

0
"
 
to
 
8
'-

5
"

DD

5'-6"

E E

c
l.

3
"

cl.

2"

5
'-

0
"

c
l.

2
"

m
in
. 
la

p

4
'-

3
"

Location), typ.

Lap splice (stagger

m
in
.

3
'-

6
"

SECTION C-C

 6" Pitch

A

A

D

  

@ 9" cts., E.F.

5-#6 h506(E) bars

6"

30-#5 u501(E) bars @ 12" cts.

Girders 2-4)

(typ. steps for

5-#5 h504(E) bars

bars @ 6" cts.

34 Pairs-#6 s507(E)

D

bars, see sec. B-B

32-#10 v500(E)

(Flare as required)

@ 10" max. cts., E.F.

6-#7 h500(E) bars 

 

 

 

 

6"

 

7
-
#

6
 
u
5
0
0
(E
)

6"
 

 

6"

6"

B B

Slope with bearing steps.*

11
-
#

6
 
s
5
0
5
(E
) 

b
a
r
s

b
a
r
s
 

@
 
12

"
 
c
ts
.

&
 
11

x
3
-
#

6
 
s
5
0
6
(E
)

Lap with h506(E) bars

9" cts. (Each End)

5-#6 u502(E) bars @

bars @ 6" cts.

w500(E)

w501(E)

5-#5 h505(E) bars
7-#8 p500(E) bars*

s507(E)

s507(E)

~ Footing

@ 6" cts. (Bot.)

11-#11 w501(E) bars

(Looking East)

Access Ducts, typ.

Crosshole Sonic Logging

Access Ducts, typ.

Crosshole Sonic Logging

See Notes

each shaft.

1-#6 sp500 spiral,

m
in
. 
la

p

6
'-

4
"

h506(E)

s507(E)

h506(E)

v501 & v502 bars

lapped with

18-#10 n500(E) bars 

 3
"

 

p500(E), typ.

 

3'-10"

c
l.

2
"

or s504(E)

s502(E), s503(E),

s500(E), s501(E),

 
3" Formliner

cl., typ.

5"

encountered at each shaft and final top of shaft elevation.

estimated top of rock elevations shown and may change based on the actual top of rock 

The quantities and reinforcement detailing are based on the top of shaft and the 

Sonic Logging Testing.

A Drilled Shaft shall be tested in accordance with Special Provisions for Crosshole 

together according to AWS D1.4, or shall both terminate with a 135° standard hook.

extra turns at the ends to be spliced. These additional turns shall either be welded 

2) When splicing spiral reinforcement is necessary, the spirals shall be provided with 1• 

spacers or equivalent.

1) Provide 1• extra turns top and bottom. Extend spiral 3" into crashwall. Provide 4-#4 

For sp500 spirals:

Notes:

 

3" FormlinerStagger hooks

s506(E), typ.

Finish Grade

 

C

C

bars @ 6" cts.

5 Pairs-#5 s500(E) 

bars @ 6" cts.

6 Pairs-#5 s501(E) 

bars @ 6" cts.

7 Pairs-#5 s502(E)

23 Pairs-#5 s503(E)

@ 6" cts.

s503(E) bars 

8 Pairs-#5

 

10 Pairs-#5

@ 6" cts.

s504(E) bars 

min. lap

3'-7"

1-#7 h503(E) bar, E.F. 

1-#7 h502(E) bar, E.F. 

1-#7 h501(E) bar, E.F. 

4-#5 p501(E) bars, each end

ty
p
. 

E
a
c
h
 
E

n
d

p
5
0
0
(E
) 

&
 
h
5
0
0
(E
)

b
a
r
s
 
s
p
a
c
e
d
 

w
it
h

FOOTING PLAN

h503(E)

h500(E)

h501(E)

h502(E)

5-#5 h505(E) bars

4
'-

0
"

w500(E)

w501(E)

and 9-#10 v504 bars

Alternate 9-#10 v503 bars

and 9-#10 v502 bars

Alternate 9-#10 v501 bars

v500(E)
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A

A

 

D

STRUCTURE NO. 016-1714

PIER 6 PLAN AND ELEVATION
JRM

JRM

JM

JM

See Notes

T
o
p
 
o
f
 
P
ie
r
 

C
a
p

A
ll
 
E

x
p
o
s
e
d
 
F
a
c
e
s
 

&
 

L
im
it
s
 
o
f
 

C
o
n
c
r
e
te
 
S
e
a
le
r

N

ELEVATIONEND VIEW

4
'-

10
"

29'-2"

3
'-

0
"

4
'-

0
"

9'-4" 9'-4"3" 3"

typ.

4'-0" }

 

4'-0" }

S
h
a
f
t 
in
 
S
o
il

L
im
it
s
 
o
f
 

D
r
il
le

d

4'-10"

3"

10" 10"4'-4"

D

C

C

BB

Sta. 1409+65.54

S2-68

728

BAR s605(E)

BAR p601(E)

 

7'-0"

 

9'-0"

 

2
'-

11
"

Bar A B

 

A

 B

 

3'-2"

 

8
1'
-
7
"

Bar No. Size Length Shape

Pound
Epoxy Coated

Reinforcement Bars,

BILL OF MATERIAL

**

Structure Excavation Cu. Yd.

Cu. Yd.Concrete Structures

Reinforcement Bars Pound

Drilled Shaft in Soil Cu. Yd.

Sq. Ft.Concrete Sealer

86.2

v603 & v604

v601 or v602

or s604(E)

s602(E), s603(E),

s600(E), s601(E),

v600(E)

Elev. 598.52

8'-0"8'-0"

3'-0"10'-0"3'-0"

5'-0"5'-0"

1 2 3 4 5

\ & PGL Ramp SE

p600(E)

3'-11"2'-6•"

8"

typ.

Girder No.

2'-5"2'-5"

BAR s606(E)

1'
-
0
"

3'-6"8"

6
"

BAR v600(E)

1'
-
10

"

26'-4"1'-5"

1'-1‚"

 

Elev. 572.46|

Ground Surface

S2-52

S2-74

S2-51

S2-72

S2-69

Length is height of spiral.

1
Logging Testing

Crosshole Sonic

Access Ducts

Crosshole Sonic Logging
Foot

Each

**

1,222

15,300

16,660

24

10

16

16

16

16

44

30

10

30

14

2

78

57

19

18

62

14

12

10

10

16

32

10

16

24

2

2

2

12

u600(E), typ.

6
'-

5
‡

"
3
'-

0
"

4
Š

"

4
‹

"

4
Š

"

4
Š

"

Elev. 566.45

Top of Shaft

Elev. 571.45

Top of Footing

w601(E)

w600(E)

h606(E)

s607(E)

s605(E)

s605(E)

3"

n600(E)

(Looking East)

TOP PLAN

~ Column

 

1'-0"

s603(E) or s604(E)

s600(E), s601(E), s602(E), 

4'-11"3 Step Spaces @ 6'-5…"| = 19'-4"4'-11"

 

2
'-

5
"

 

2
'-

5
"

1'-1‚"

 

BAR n600(E)

 

10'-0"

 

1'-5"

 

9'-2"

 

3
'-

6
"

8
"

A & B DIMENSIONS

BENT BARS

u603(E)

u602(E)

u601(E)

u600(E)

s607(E)

s604(E)

s603(E)

s602(E)

s601(E)

s600(E)

2'-1"

5'-8"

2'-1"

4'-0"

5'-8"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

2'-4"

3'-10"

1'-6"

3'-10"

4'-3"

4'-6"

5'-2"

4'-11"

4'-0"

3'-5"

Minimum Bar Laps 

Bar

#5 3'-7"

Lap

3'-10"

4'-3"#10

#6

#10 6'-4"

* Uncoated

*

164

w601(E)

w600(E)

v604

v603

v602

v601

v600(E)

u603(E)

u602(E)

u601(E)

u600(E)

sp600

s607(E)

s606(E)

s605(E)

s604(E)

s603(E)

s602(E)

s601(E)

s600(E)

p601(E)

p600(E)

n600(E)

h606(E)

h605(E)

h604(E)

h603(E)

h602(E)

h601(E)

h600(E)

(Looking South)

typ.

12"

123

#10

#8

#10

#10

#10

#10

#10

#5

#6

#5

#6

#6

#6

#6

#6

#5

#5

#5

#5

#5

#5

#8

#10

#6

#5

#5

#7

#7

#7

#7

BAR sp600

 

4
'-

0
"

 

3
'-

0
"

 

17
'-

7
"

F
o
o
ti
n
g

5
'-

0
"
 

L
im
it
s
 
o
f
 

D
r
il
le

d

8
1'
-
6
†

"

Elev. 597.48 (E)

Elev. 597.12 (E)

Elev. 596.76 (E)Elev. 596.03 (E)
Elev. 596.39 (E)

Elev. 597.11 (W)

Elev. 597.47 (W)

Elev. 597.83 (W)

Elev. 598.52 (W)

Elev. 598.16 (W)

4
Š

"

4
Š

"

3
•

"

4
Š

"

1'-8"4 Spaces @ 6'-5•" = 25'-10"1'-8"

1'
-
6
"

1'
-
6
"

11
"

A
lo

n
g
 
P

G
L

11
"

~ Pier 6
~ E. Brg.

~ W. Brg.

thru

.&

.

(W) - West Girder, (E) - East Girder

See sheet        for Sections and Details.

For Architectural Details see sheets

For Anchor Bolt Details see sheets

Space reinforcement in cap to miss anchor bolts.

~ of W. Brg. is radial to \ Ramp SE at Sta. 1409+64.04.

~ of E. Brg. is radial to \ Ramp SE at Sta. 1409+67.04.

~ of Pier is radial to \ Ramp SE at Sta. 1409+65.54.

Pour steps monolithically with steps.

Notes:

15'-8"

15'-8"

40'-0"

50'-0"

45'-6"

35'-6"

29'-7"

7'-3"

13'-4"

5'-1"

11'-8"

81'-7"

14'-2"

5'-2"

26'-8"

13'-0"

14'-4"

13'-10"

12'-0"

10'-10"

16'-6"

28'-4"

11'-5"

15'-8"

4'-4"

6'-6"

15'-4"

19'-10"

24'-3"

28'-4"

Elev. 484.90|

Estimated Top of Solid Rock
Elev. 484.90|

Solid Rock

Estimated Top of

76
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JRM

JRM

JM

JM

SECTION B-B

SECTION D-D

SECTION C-C

SECTION A-A

spiral

sp600

V
a
r
ie
s
 
7
'-

0
"
 
to
 
8
'-

5
‡

"

A

A

16'-0"

ty
p.5"

 c
l.

4'-0"

S2-69

729
STRUCTURE NO. 016-1714

PIER 6 DETAILS

with v603 bars)

v601 (Splice

with v604 bars)

v602 (Splice

D

 6" Pitch

c
l.

3
"

cl.

2"

m
in
. 
la

p

4
'-

3
"

Location), typ.

Lap splice (stagger

D

4'-10"

c
l.

5
"

column bars

Space to avoid 

p601(E) bars

or h605(E)

h604(E)

 

V
a
r
ie
s

 

10'-0"

 

4
'-

4
"

Typ.

5" cl.

6
'-

0
"

 

3
'-

0
"

 

3
'-

0
"

u602(E), typ.h606(E), typ.
~ Column

w601(E)

w600(E)

u603(E)u601(E)

s605(E)

 

3'-0"

 

5'-0"

 

5'-0"

 

3'-0"

  

@ 7" cts. (Top)

10-#8 w600(E) bars

D

  

Lap with h606(E) bars

9" cts. (Each End)

  

@ 9" cts., E.F.

5-#6 h606(E) bars

6"

Girders 2-4)

(typ. steps for

8-#5 h604(E) bars

bars @ 5" cts.

39 Pairs-#6 s607(E)

ELEVATION

D

19
-
#

6
 
s
6
0
5
(E
) 

b
a
r
s

bars, see sec. B-B

44-#10 v600(E)

B B

Slope with bearing steps.*

(Flare as required)

@ 10" max. cts., E.F.

6-#7 h600(E) bars 

b
a
r
s
 

@
 
12

"
 
c
ts
.

&
 
19

x
3
-
#

6
 
s
6
0
6
(E
)

 

 

 

 

6"

5-#6 u602(E) bars @

 

7
-
#

6
 
u
6
0
0
(E
)

6"
 

 

6"

6"

bars @ 6" cts.

8-#5 h605(E) bars

8-#5 h605(E) bars8-#8 p600(E) bars*

s607(E)

s607(E)

@ 6" cts. (Bot.)

24-#10 w601(E) bars

~ Footing

FOOTING PLAN

(Looking East)

C

C

Finish Grade

bars @ 6" cts.

7 Pairs-#5 s602(E)

bars @ 6" cts.

6 Pairs-#5 s601(E)

bars @ 6" cts.

5 Pairs-#5 s600(E)

22 Pairs-#5 s603(E)

@ 6" cts.

s603(E) bars

@ 6" cts.

s604(E) bars  

9 Pairs-#5

 

9 Pairs-#5

min. lap

3'-7"

1-#7 h603(E) bar, E.F.

1-#7 h602(E) bar, E.F.

1-#7 h601(E) bar, E.F.

5-#5 p601(E) bars, each end

ty
p
. 

E
a
c
h
 
E

n
d

p
6
0
0
(E
) 

&
 
h
6
0
0
(E
)

b
a
r
s
 
s
p
a
c
e
d
 

w
it
h

Access Ducts, typ.

Crosshole Sonic Logging

 

3" FormlinerStagger hooks

s606(E), typ.

encountered at each shaft and final top of shaft elevation.

estimated top of rock elevations shown and may change based on the actual top of rock 

The quantities and reinforcement detailing are based on the top of shaft and the 

Sonic Logging Testing.

A Drilled Shaft shall be tested in accordance with Special Provisions for Crosshole 

together according to AWS D1.4, or shall both terminate with a 135° standard hook.

extra turns at the ends to be spliced. These additional turns shall either be welded 

2) When splicing spiral reinforcement is necessary, the spirals shall be provided with 1• 

spacers or equivalent.

1) Provide 1• extra turns top and bottom. Extend spiral 3" into crashwall. Provide 4-#4 

For sp600 spirals:

Notes:

 3
"

3" Formliner
 

cl., typ.

5"

C
l.

2
"

 

p600(E), typ.

or s604(E)

s602(E), s603(E),

s600(E), s601(E),

h603(E)

h600(E)

h601(E)

h602(E)

See Notes

each shaft.

1-#6 sp600 spiral,

m
in
. 
la

p

6
'-

4
"

v601 & v602 bars

lapped with

16-#10 n600(E) bars 

h606(E)

m
in
.

3
'-

6
"5
'-

0
"

h606(E)

c
l.

2
"

s607(E)

w601(E)

4
'-

0
"

6'-0"

C
l.

2
"

and 8-#10 v602 bars

Alternate 8-#10 v601 bars

and 8-#10 v604 bars

Alternate 8-#10 v603 bars

v600(E)

30-#5 u601(E) & 30-#5 u603(E) bars @ 12" cts.

w600(E)
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A

A

 

D

STRUCTURE NO. 016-1714

PIER 7 PLAN AND ELEVATION
JRM

JRM

JM

JM

2 4 53

See Notes

T
o
p
 
o
f
 
P
ie
r
 

C
a
p

A
ll
 
E

x
p
o
s
e
d
 
F
a
c
e
s
 

&
 

L
im
it
s
 
o
f
 

C
o
n
c
r
e
te
 
S
e
a
le
r

N

ELEVATIONEND VIEW

 

3
'-

10
"

32'-6"

3
'-

0
"

4
'-

0
"

11'-0" 11'-0"3" 3"

5'-0"5'-0"

S
h
a
f
t 
in
 
S
o
il

L
im
it
s
 
o
f
 

D
r
il
le

d

3'-10"

3"3"

D

C

BB

Sta. 1410+83.70

3'-4"

v700(E)

v701 & v702

v703 or v704

or s704(E)

s702(E), s703(E),

s700(E), s701(E),

2'-4"

 

5'-0" }

2'-4"

typ.

5'-0" }

C

 

9'-6"

 

9'-6"

 

3'-6"

 

12'-0"

 

3'-6"

1
typ.

Girder No.

p700(E)

4'-3‡"

BAR s705(E)

BAR p701(E)

 

7'-0"

 

2
'-

11
"

BAR s706(E)

1'
-
0
"

2'-6"8"

6
"

BAR v700(E)

1'
-
10

"

22'-6"1'-5"

1'-1‚"

 

 

4'-2"

 

8
4
'-

3
"

Bar A B

 

A

 B

Bar No. Size Length Shape

Pound
Epoxy Coated

Reinforcement Bars,

BILL OF MATERIAL

**

Structure Excavation Cu. Yd.

Cu. Yd.Concrete Structures

Reinforcement Bars Pound

Drilled Shaft in Soil Cu. Yd.

Sq. Ft.Concrete Sealer

74.0

980

730

S2-70

Elev. 575.15|

Ground Surface

Elev. 594.85

Elev. 594.95 Elev. 595.06 Elev. 595.18 Elev. 595.33

S2-54

S2-74

S2-53

S2-72

S2-71

thru

.&

.

See sheet        for Sections and Details.

For Architectural Details see sheets

For Anchor Bolt Details see sheets

Space reinforcement in cap to miss anchor bolts.

Pour steps monolithically with steps.

Notes:

30

14

20

20

20

20

32

10

33

10

2

92

45

15

20

82

22

18

12

8

18

40

10

10

15

2

2

2

8

Length is height of spiral.

1
Logging Testing

Crosshole Sonic

Access Ducts

Crosshole Sonic Logging
Foot

Each

**

122.5

15,770

25,590

 

10'-8"

u700(E), typ.

~ Column

Elev. 569.10

Top of Shaft

Elev. 574.10

Top of Footing

w701(E)

w700(E)

h706(E)

s705(E)

s707(E)

s705(E)

 

4
'-

0
"

 

3
'-

0
"

 

13
'-

9
"

F
o
o
ti
n
g

5
'-

0
"

 

8
4
'-

2
…

"

n700(E)

typ.

1'-6"

TOP PLAN

(Looking East)

 

1'-0"

s703(E) or s704(E)

s700(E), s701(E), s702(E), 

 

1'
-
11
"

 

1'
-
11
"

9•"

2'-9ƒ"

1'-11Ž"1'-11Ž"

25°07'41"

5'-6"3 Step Spaces @ 7'-2" = 21'-6"5'-6"

1'-2ƒ"

 

BAR n700(E)

 

11'-6"

 

1'-7"

 

9'-2"

 

2
'-

6
"

8
"

A & B DIMENSIONS

BENT BARS

3'-10"

1'-6"

3'-10"

4'-3"

3'-11"

4'-10"

4'-8"

4'-0"

3'-5"

u702(E)

u701(E)

u700(E)

s707(E)

s704(E)

s703(E)

s702(E)

s701(E)

s700(E)

7'-8"

3'-6"

2'-10"

7'-8"

3'-0"

3'-0"

3'-0"

3'-0"

3'-0"

#10

#8

#11

#11

#11

#11

#10

#6

#5

#6

#6

#6

#6

#6

#5

#5

#5

#5

#5

#5

#10

#11

#6

#5

#5

#7

#7

#7

#7

Minimum Bar Laps 

Bar

#5 3'-7"

Lap

3'-10"

5'-3"#11

#6

#11 7'-10"

* Uncoated

*

~ Pier 7

w701(E)

w700(E)

v704

v703

v702

v701

v700(E)

u702(E)

u701(E)

u700(E)

sp700

s707(E)

s706(E)

s705(E)

s704(E)

s703(E)

s702(E)

s701(E)

s700(E)

p701(E)

p700(E)

n700(E)

h706(E)

h705(E)

h704(E)

h703(E)

h702(E)

h701(E)

h700(E)

169

(Looking South)

100

BAR sp700

1‰
"

1Š
"

1‹
"

1Ž
"

4
'-

5
ƒ

"
3
'-

0
"

Elev. 484.90|

Estimated Top of Solid Rock

Elev. 484.90|

Solid Rock

Estimated Top of

4 Spaces @ 7'-1†"| = 28'-6…"

Elev. 595.33

\ & PGL Ramp SE

18'-8"

18'-8"

40'-0"

50'-0"

49'-2"

39'-2"

25'-9"

15'-4"

6'-6"

10'-8"

84'-3"

16'-2"

4'-2"

24'-8"

10'-10"

12'-8"

12'-4"

11'-0"

9'-10"

18'-1"

31'-8"

13'-1"

18'-8"

4'-11"

7'-2"

16'-3"

21'-6"

26'-9"

31'-8"
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JRM

JRM

JM

JM

SECTION D-D

SECTION C-C

spiral

sp700

3'-10"

c
l.

5
"

DD

B

A

A
c
l.

2
"

8'-0"

19'-0"

8
'-

0
"

ty
p.5"

 c
l.

B

SECTION A-A

column bars

Space to avoid 

p701(E) bars

 6" Pitch

m
in
. 
la

p

5
'-

3
"

Location), typ.

Lap splice (stagger

with v703 bars)

v701 (Splice

with v704 bars)

v702 (Splice

5'-0"

V
a
r
ie
s
 
7
'-

0
"
 
to
 
7
'-

5
ƒ

"

or h705(E)

h704(E)

 

10'-0"

 

3
'-

4
"

typ.

5" cl.

SECTION B-B

 

4
'-

0
"

 

4
'-

0
"

@
 
7
"
 
c
ts
. 
(T

o
p
)

14
-
#

8
 

w
7
0
0
(E
) 

b
a
r
s

  

DD

4'-6"5'-0"5'-0"4'-6"

bars @ 5" cts.

46 Pairs-#6 s707(E)

ELEVATION

  

5-#6 u702(E) bars @

Lap with h706(E) bars

9" cts. (Each End)

  

@ 9" cts., E.F.

 

 

 

 

15
-
#

6
 
s
7
0
5
(E
) 

b
a
r
s

bars, see sec. B-B

32-#10 v700(E)

Slope with bearing steps.*

(Flare as required)

@ 10" max. cts., E.F.

4-#7 h700(E) bars 

5"

 
  

*

33-#5 u701(E) bars @ 12" cts.

Girders 2-4)

(typ. steps for

5-#5 h704(E) bars

STRUCTURE NO. 016-1714

PIER 7 DETAILS

S2-71

731

s705(E)

w701(E)

w700(E)

u701(E)

5-#5 h705(E) bars
5-#5 h705(E) bars

h706(E), typ. ~ Column u702(E), typ.

b
a
r
s
 

@
 
12

"
 
c
ts
.

&
 
15

x
3
-
#

6
 
s
7
0
6
(E
)

5
-
#

6
 
u
7
0
0
(E
)

5-#6 h706E) bars

~ Footing

FOOTING PLAN

(Looking East)

C

C

bars @ 5" cts.

6 Pairs-#5 s700(E) 
@ 5" cts.

s702(E) bars 

11 Pairs-#5

bars @ 5" cts.

26 Pairs-#5 s703(E)

@ 5" cts.

s703(E) bars

@ 5" cts.

s704(E) bars 

10 Pairs-#5

 

15 Pairs-#5

4-#5 p701(E) bars, each end

ty
p
. 

E
a
c
h
 
E

n
d

p
7
0
0
(E
) 

&
 
h
7
0
0
(E
)

b
a
r
s
 
s
p
a
c
e
d
 

w
it
h

Access Ducts, typ.

Crosshole Sonic Logging

 

3" FormlinerStagger hooks

s706(E), typ.

encountered at each shaft and final top of shaft elevation.

estimated top of rock elevations shown and may change based on the actual top of rock 

The quantities and reinforcement detailing are based on the top of shaft and the 

Sonic Logging Testing.

A Drilled Shaft shall be tested in accordance with Special Provisions for Crosshole 

together according to AWS D1.4, or shall both terminate with a 135° standard hook.

extra turns at the ends to be spliced. These additional turns shall either be welded 

2) When splicing spiral reinforcement is necessary, the spirals shall be provided with 1• 

spacers or equivalent.

1) Provide 1• extra turns top and bottom. Extend spiral 3" into crashwall. Provide 4-#4 

For sp700 spirals:

Notes:

3" Formliner
 

cl., typ.

5"

 3
"

 

p700(E), typ.

or s704(E)

s702(E), s703(E),

s700(E), s701(E),

h703(E)

h700(E)

h701(E)

h702(E)

See Notes

each shaft.

1-#6 sp700 spiral,

m
in
. 
la

p

7
'-

10
"

h706(E)

v701 & v702 bars

lapped with

20-#11 n700(E) bars 

m
in
.

3
'-

6
"5
'-

0
"

h706(E)

cl.

2"

c
l.

3
"

c
l.

2
"

s707(E)

9-#10 p700(E) bars

w700(E)

w701(E)

4
'-

0
"

and 10-#11 v702 bars

Alternate 10-#11 v701 bars

v700(E)

and 10-#11 v704 bars

Alternate 10-#11 v703 bars

s707(E)

s707(E)

Finish Grade

1-#7 h703(E) bar, E.F.

1-#7 h702(E) bar, E.F.

1-#7 h701(E) bar, E.F.

min. lap

3'-7"

5" 5"

5"

bars @ 5" cts.

9 Pairs-#5 s701(E)
5"

@
 
6
"
 
c
ts
. 
(B

o
t.
)

3
0
-
#

10
 

w
7
0
1(

E
) 

b
a
r
s
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JRM

JRM S2-82

732

JM

JM

3

3

3 typ.

7

typ.

7

5

PLAN

4

C

C

A A

D

D

BB

ELEVATION B

(Looking Down Station, typ.)**

ELEVATION DELEVATION AELEVATION C

(Looking Up Station, typ.)**

Reveal, typ.

~ Column, typ.~ Column, typ.~ Column, typ.~ Column, typ.

Elevation B - Looking Down Station, typical for all piers.

Elevation A - Looking Up Station, typical for all piers.

Elevation designations are typical for all piers.

**

**

*

PIER 1

PIER 3 PIER 4

PIER 2

3

3

3

PLAN

ELEVATION BELEVATION DELEVATION AELEVATION C

5

4

*

*

**

~ Column, typ.

7

typ.

ELEVATION BELEVATION DELEVATION AELEVATION C

PLAN

3

3

3

5

4

PLAN

ELEVATION BELEVATION DELEVATION AELEVATION C

5

4

3

3

3

Textured Formliner3

LEGEND:

2 4 51

7 Contractor's Form

S2-72

S2-74

STRUCTURE NO. 016-1714

PIER ARCHITECTURAL DETAILS 1

S2-74

.S2-74

S2-58 thru .

drawing

  For Formliner and Reveal details see 

structural drawings:

  For Pier and Pier Cap dimensions see

Notes:

S2-74

S2-71

 See Sheet

 Detail A Similar-Opposite hand, typ.

See Sheet       .

Detail A, typ.   

See Sheet       .

Detail B, typ.   

1 2 1
2

1 2 1 2
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JRM

JRM S2-82

733

JM

JM

PIER 5

PIER 7

PIER 6

3

3

3

ELEVATION C ELEVATION A ELEVATION D ELEVATION B

(Looking Up Station, typ.)** (Looking Down Station, typ.)**

5

4

~ Column, typ.~ Column, typ.~ Column, typ.~ Column, typ.

7

typ.

typ.

7

Elevation B - Looking Down Station, typical for all piers.

Elevation A - Looking Up Station, typical for all piers.

Elevation designations are typical for all piers.

**

**

*

Reveal, typ.

A A

BB *

*

~ Column, typ.

PLAN

7

typ.

7

typ.

PLAN

ELEVATION BELEVATION DELEVATION AELEVATION C

PLAN

ELEVATION D ELEVATION BELEVATION AELEVATION C

5

4

3

3

3

5

4

3

3

3

Textured Formliner3

LEGEND:

2 4 51

7 Contractor's Form

S2-73

.S2-74

S2-58 thru .

drawing

  For Formliner and Reveal details see 

structural drawings:

  For Pier and Pier Cap dimensions see

Notes:

STRUCTURE NO. 016-1714

PIER ARCHITECTURAL DETAILS 2

S2-74 S2-74 S2-74

S2-71

See Sheet      .

Detail A, typ.

See Sheet      .

Detail B, typ.

 See Sheet      . 

 Detail A Similar-Opposite hand, typ.

2
1

1

2

1
2

C*

C D

D*
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TYP. FOR COLUMNS AT PIER 1, 2, 3, 4, 5, 6 & 7

FORMLINER LAYOUT

 

ƒ"

 

6'-9‚"

 

3'-2"

 

6'-9‚"

 

3'-2"  

ƒ"

 

10'-0"

 2
"

ELEVATION

SECTION A-A

FORMLINER

SECTION A-A SECTION A-A SECTION A-A

ELEVATION ELEVATION ELEVATION

FORMLINER FORMLINER3 4 5FORMLINER

A A

JRM

JRM S2-82

734

JM

JM

A A AA A A

2'-2"

1•"

3
"

ƒ"

3
"

3
"

1'-4"

1•" 1•"ƒ"1•"1•"1•"

~ Column ~ Column

1'
-
9
"

10"

8
"

V
a
r
ie
s

2
'-

10
"

3
'-

0
"

10
"

1" 9
"

6'-2" 6'-6" Varies

at pier caps.

typ. for all reveals

10
"

3"

9
"

1'
-
0
"

1'
-
5
"

5
"

8
"

4
"

5
"

4
"

5
"

3"

1"
1"•
"

•
"

1•"

1"

1"

2
'-

8
"

4
"

PIER CAP REVEAL DETAIL AT PIERS 1-7

Textured Formliner3

LEGEND:

2 4 51

7

textured formliner or textured reveal.

columns and pier caps, exposed to view and not indicated as

Contractor's Form: Rubbed Finish at all concrete surface on

Texture: Medium Sandblast: Max Depth: 0.125"

Texture: Light Sandblast: Max Depth: 0.0625"

Texture: Smooth

3
"
 

M
a
x
. 
te

x
tu
r
e
 
d
e
p
th
, 
ty

p
.

Outermost surface of concrete

TABLE 1

7

6

5

4

3

2

1

Pier Quantity (Sq.Ft.)

Formliner 

Quantity (Sq.Ft.)

Rubbed Finish

ITEM

BILL OF MATERIAL

Rubbed Finish

Form Liner Textured Surface

UNIT QUANTITY

Sq. Ft.

Sq. Ft.

TABLE 2

7

6

5

4

3

2

1

Pier

 A

 B

 

2
'-

2
"

 B

 C
 D

 D ƒ
"

 

ƒ
"

A B C D

3'-4"

4'-4"

3'-4"

3'-4"

4'-4"

3'-2"

3'-4"

3'-0"

3'-10"

3'-0"

3'-0"

3'-10"

2'-8"

2'-10"

D1'-4"D

S2-74

.S2-58 thru

STRUCTURE NO. 016-1714

PIER ARCHITECTURAL DETAILS 3

10"

1'-3"

10"

10"

1'-3"

8"

9"

7"

1'-1"

7"

7"

1'-1"

6"

7"

1'
-
4
"

S2-71

  Maximum depth of formliner texture at columns and maximum depth of reveals at pier caps is 3".

  Unless otherwise noted on plans, draft at formliner will be ‚" per inch depth, typ.

  Verify / coordinate pier dimensions with drawings

Notes:

DETAIL A DETAIL B

1 2

11‚"1'-3"8"11"7"1'-5"1'-0"

2
" 3"

3
"

2
" 3
"

2
" 3
"

Formliner 2 - Similar (Opposite Hand)

6'-9‚" Formliner 1;

382

457

304

357

331

217

250

3,642

2,298

563

652

478

500

524

456

469
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B BA A

A A

B A

BA BB C AC B

A

A

B
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WJC

WJC

735

S2-75

BSD-1

Stage construction line

INSTALLATION AND SETTING METHODS

Approach slab

Stage I construction Stage II construction

"B" :

"A" :

hatch block

Abutment

     (E) : Indicates epoxy coating.

cementing to steel forms.

Set bar splicer assembly by nailing to wood forms or

Set bar splicer assembly by means of a template bolt.

bar

Reinforcement

bar

Reinforcement

bar (E)

Threaded splicer

cl.

1•''

bar (E)

Threaded splicer

bar (E)

Threaded splicer

bar (E)

Threaded splicer

bolt

Template

''A''

''B''

Form

Form

bar (E)

Threaded splicer

bar (E)

Threaded splicer

STANDARD MECHANICAL SPLICER

Location

coupler (E)

Threaded

coupler (E)

Threaded

couplers (E)

Threaded

STANDARD BAR SPLICER ASSEMBLY

coupler (E)

Threaded

Positive stop

6'-0''

#5 BAR ON STUB ABUTMENTS

BAR SPLICER ASSEMBLY FOR

coupler (E)

Mechanical

Reinforcement bar Reinforcement bar

* *

* Minimum lap length

size

Bar

required

No. assemblies

or end of approach slab

Stage construction line

Stage I construction Stage II construction

if applicable

Stage line

1'-4"
2
'-

0
"

Location
lap length

Table for minimum

size

Bar

required

No. assemblies

2-17-2017

  conjunction with black bars.

* Epoxy not required on Bar Splicer Assembly components used in

 

  Threaded splicer bar length = min. lap length + 1•'' + thread length

RVV

RVV

alternatives.

  See approved list of bar splicer assemblies and mechanical splicers for

for reinforcement bars.  See Section 508 of the Standard Specifications.

  Bar splicer assemblies shall be epoxy coated according to the requirements

  All reinforcement shall be lapped and tied to the splicer bars.

yield strength.

  Splicer bars shall be deformed with threaded ends and have a minimum 60 ksi

Notes:  

No. required = 30

STRUCTURE NO. 016-1714

BAR SPLICER ASSEMBLY DETAILS
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RVV

WJC

RVV

WJC

STRUCTURE NO. 016-1714

BORING LOGS 1
736

S2-76

\ Ramp SE is: Sta. 1411+61.51, Offset 24.13' Rt. 

  Boring Log 1705-B-07 station and offset along 

Notes:
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