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ELEVATION

NOTES:

1. THESE PLANS ARE A SCHEMATIC OF THE RESTRICTOR PLATES.

THE CONTRACTOR SHALL PROVIDE SHOP DRAWINGS TO THE

ENGINEER FOR REVIEW.

2. DIMENSIONS CONTAINED IN THESE PLANS ARE CALCULATED

FROM A RECENT FIELD SURVEY AND THE STRUCTURE

INSPECTION REPORTS. THESE DIMENSIONS MAY NEED TO BE

ADJUSTED TO MATCH THE EXISTING STRUCTURE. THE

CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE

FIELD BEFORE ORDERING OR FABRICATING ANY MATERIAL.

3. STEEL PLATES SHALL BE ASTM A36 GRADE 36 STEEL (Fy = 36 ksi).

4. THE STIFFENER & ANCHOR PLATE ASSEMBLIES SHALL BE

FABRICATED AND INSTALLED INDEPENDENTLY OF THE

RESTRICTOR PLATE. THE RESTRICTOR PLATE SHALL BE FIELD

WELDED TO THE STIFFENERS ONCE OPENING DIMENSIONS HAVE

BEEN VERIFIED.

5. ANCHOR BOLTS SHALL BE OF THE TYPE AND DIMENSION

SPECIFIED IN THE PLANS, OR AN APPROVED EQUAL. SEE ANCHOR

BOLT NOTES, SHT. 129 FOR ADDITIONAL INFORMATION.

6. ALL STEEL SHALL BE PAINTED AFTER FABRICATION IN

ACCORDANCE WITH SECTION 509 OF THE CDOT STANDARD

SPECIFICATIONS. AT A MINIMUM, ALL SURFACES SHALL BE

PAINTED WITH A TWO-COAT INORGANIC ZINC POLYURETHANE

PAINT SYSTEM AS SPECIFIED IN SECTION 708.03, AND HAVE A

MINIMUM DRY FILM THICKNESS OF 4.0 MILS. THE PAINT COLOR

SHALL BE AS SPECIFIED BY THE OWNER. PRIMER AND PAINT

SHALL BE APPLIED IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS.

DESIGN DATA:

AASHTO LRFD 6TH EDITION, 2012 WITH CURRENT INTERIMS

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN

DESIGN LOADING:

DEAD LOAD:

PANEL SELF WT.

HYDRAULIC LOAD:

MAXIMUM SEATING HEAD = 9'-6"

MAXIMUM UNSEATING HEAD = N/A

STREAM VELOCITY = 14.8 fps

SECTION

PLATE TYPE 1 DETAIL
(2 TOTAL)

PLATE TYPE 2 DETAIL
(1 TOTAL)
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SCALE: 1/4" = 1'-0"

2'1' 4'

0'

SCALE: 1/8" = 1'-0"

4'2' 8'

0'

SCALE: 1/8" = 1'-0"

4'2' 8'

0'

SCALE: 1/4" = 1'-0"

2'1' 4' 0'

SCALE: 1/4" = 1'-0"

2'1' 4'

A

D-16-DD



P  

5

8

" x 2'-0 

3

8

" x 2'-0"

    TRIANGULAR STIFFENER

    (4) PER PANEL

L

5/8"

2
'
-
0
 

3

8

"

5

8

"

1
'
-
1
"

1

4

"

1

4

"

TYP., 4 LOC. EA PANEL

MAKE WELD AFTER

INSTALLING ANCHOR PLATE ,

STIFFENER ASSEMBLY

SEE LAYOUT FOR SPACING

RESTRICTOR PLATE

TOP ANCHOR HOLES

(TYP.)

ANCHOR PLATE

(ANCHOR BOLTS

NOT SHOWN)

STIFFENER

PLATE

2'-0"

P  

5

8

" x 2'-0 

3

8

" x 2'-0"

    TRIANGULAR STIFFENER

    (4) PER PANEL

L

4

5

°

2
'
-
0
 

3

8

"

1

4

"

1

4

"

TYP., 4

LOC. EA

PANEL

1'-8"

1

4

"

1

4

"

TYP., 4 LOC. EA PANEL

MAKE WELD AFTER

INSTALLING ANCHOR

PLATE , STIFFENER

ASSEMBLY

B

STIFFENER PLATE

3" NEOPRENE

STRIP SEAL

1

2

" Ø MECHANICAL ANCHORS:

SEE ANCHOR NOTES

8" MIN.

EMBED.

FLAT WASHER AND TWO

HEX NUTS (FOR JAMMING)

SEE ANCHOR NOTES

FINGER TIGHT TO ALLOW

THERMAL MOVEMENT

2
 

1

2

"
9
 

7

8

"

Ex. Front Face
of Headwall

ANCHOR PLATE

SEE SLOTTED HOLE

DETAIL (THIS SHEET)

5

8

"

1"

SEE LAYOUT FOR

CENTERLINE SPACING

2
 

1

2

"

TOP OF RESTRICTOR P

L

SLOTTED HOLE,

DIMENSIONS NOTED

NEOPRENE STRIP SEAL

3" x 

1

16

", CONT.

CTR. ON ANCHOR HOLES

2
"

1
0
"

4
"

4
"

Edge of Improved Entrance

8"

1 

1

2

"

(TYP.)

5"

P  

5

8

" x 1'-8" x 8"

L

5

8

" Ø HOLES FOR

1

2

" Ø ANCHORS,

(TYP. OF 6)

F
L
O

W

STIFFENER

PLATE

4" 4"

C   PLATE

L

1
'
-
8
"

C

1'-8"

2"10"4"

1

2

" Ø MECHANICAL ANCHORS:

SEE ANCHOR NOTES

(TYP. OF 6 PER ANCHOR

PLATE)

8
"
 
M

I
N

.

E
M

B
E

D
.
 
(
T

Y
P

.
)

5

8

" STIFFENER PLATE

1
'-0

" T
op

 S
la

b

4"±

FLOW

Front Face of
Ex. Headwall

FLAT WASHER AND TWO

HEX NUTS (FOR JAMMING)

SEE ANCHOR NOTES (TYP.)

1

2

" RESTRICTOR PLATE

Ex. CBC

5

8

" ANCHOR

PLATE
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RESTRICTOR PLATE MODIFICATIONS

TO D-16-DD (2 OF 2)

129

JLS

JHK

DRAINAGE RP-2

10/15/14
JHK

06/18/15 JHK

P:\11-039.03\CAD

11-039.03_STR RESTRICTOR PL.dwg

AutoCAD 2014

SLOTTED HOLE DETAIL
FOR TOP ANCHORS

N.T.S.

TOP ANCHOR DETAIL
N.T.S.

STIFFENER DETAIL

ANCHOR PLATE DETAIL

ANCHOR BOLT NOTES:

1. OVERHEAD ANCHORS SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S

WRITTEN INSTRUCTIONS FOR OVERHEAD INSTALLATIONS.

2. ANCHORS SHALL BE OF THE TYPE AND DIMENSIONS SPECIFIED IN THE PLANS. ANCHORS SHALL

BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S WRITTEN INSTRUCTIONS.

3. MINIMUM ALLOWABLE TENSION FOR MECHANICAL ANCHORS = 6,000 LBS. NUTS SHALL MEET THE

REQUIREMENTS OF SAE J995 GRADE 5. FLAT WASHERS SHALL MEET THE REQUIREMENTS OF

ASTM F 884, HV. THREADED RODS, NUTS, AND WASHERS SHALL BE SUPPLIED BY THE

MANUFACTURER. ALL HARDWARE SHALL BE ZINC PLATED IN ACCORDANCE WITH ASTM B 633 SC 1.

4. THE CONTRACTOR SHALL DRILL ALL HOLES IN THE EXISTING CONCRETE FOR THE MECHANICAL

ANCHORS PRIOR TO THE FABRICATION OF STRUCTURAL STEEL ELEMENTS FOR THE RESTRICTOR

PLATE. ANY MODIFICATIONS TO THE ANCHOR BOLT LAYOUT DUE TO CONFLICTS WITH EXISTING

REINFORCING STEEL SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL PRIOR TO THE

FABRICATION AND INSTALLATION OF THE RESTRICTOR PLATE.
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SCALE: 1/2" = 1'-0"

0' 6" 1' 2'

SCALE: 1/2" = 1'-0"

0' 6" 1' 2'

SCALE: 1-1/2" = 1'-0"

0' 3" 6" 1'

SCALE: 1-1/2" = 1'-0"

0' 3" 6" 1'

ANCHOR PLATE DETAIL SECTION C

ANCHOR PLATE DETAIL SECTION B

D-16-DD



BNSF RAILROAD BRIDGE SECTION
(LOOKING UPSTREAM)

10' WIDE

CONCRETE

TRAIL

BNSF PILINGS, TYP.

(OTHERS)

BNSF BRIDGE ABUTMENT, TYP.

(OTHERS)

DOWNSTREAM FACE EL. = 5277.05

CHANNEL INV.

DOWNSTREAM

FACE= 5276.40

WALL 1,

SEE SHT. 243

TOP OF WALL

EL. = 5279.55

EL. = 5277.39

2'-0" COLORED

CONCRETE SHOULDER

2' PAN

1

2

100-YR FUTURE WSEL= 5283.91

2-YR WS EL= 5277.72

76'-0"

19'-0"

17'-0" MIN.

CLEAR SPAN, TYP.

19'-0"

TOP OF RAIL

EL. = 5289.20

LOW CHORD

EL. = 5285.53

LOW CHORD

EL. = 5285.24

8'-0" MIN. TRAIL

CLEARANCE TO

BRIDGE

3'-8" TOP OF RAIL

TO LOW CHORD

19'-0"
19'-0"

EL. = 5276.85

TOP OF RAIL

EL. = 5288.81

1

2

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

NO TOPSOIL UNDER BRIDGE

(TYP. , BOTH SIDES)

18"

TYP.

LOW CHORD

EL. = 5285.48

100-YR INTERIM WSEL= 5287.31

50-YR INTERIM WSEL= 5285.25

50-YR FUTURE WSEL= 5280.59

7'-0"

CONCRETE PILE EXTENDS

APPROXIMATELY 1'-0"

ABOVE FINAL GRADE (TYP.)

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" OF TOPSOIL

(TYP.)

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

2'0' 4' 8'

T

O

W

f.o.
f.o.

f.o.
f.o.

f.o.
f.o.

f.o.

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" TOPSOIL

BNSF BRIDGE ABUTMENT, TYP.

(OTHERS)

BNSF PILINGS, TYP.

(OTHERS)

7'-0"

3'-0"

TRAIL CANOPY

SEE SHTS. 131 - 134

13'-8"

22'-4"

1
9
'
-
0
"

1
8
'
-
6
"

19'-0" 19'-0" 19'-0" 19'-0"

76'-0"

WALL 1,

SEE SHT. 243

BNSF BRIDGE, TYP.

(OTHERS)

TRAIL CANOPY

SEE SHTS. 131 - 134

2:1

2:1

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" TOPSOIL

BNSF RAILROAD BRIDGE PLAN

WONDERLAND CREEK - GREENWAYS IMPROVEMENT PROJECT777 S. WADSWORTH BLVD. 4-100LAKEWOOD, COLORADO  80226(303) 988-4939
18405

STM 110-081

CONSULTING ENGINEERS

MULLER ENGINEERING CO., INC.
Computer File Information

Drawing File Name:

Full Path:

Last Modification Date:

Creation Date:

Sheet Revisions

Structure

Numbers

Designer:

Detailer: 

Sheet Subset:

Project No./Code

Scale:

Initials:

Initials:

Subset Sheets: Sheet Number: 
MEC PROJECT NO. 11039.03

AS SHOWN

Date: Comments Init.

No Revisions:

Revised:

Void:

As Constructed

P
L
O

T
T

E
D

:
 
6
/
1
9
/
2
0
1
5
 
1
0
:
4
5
:
3
7
 
A

M

N
A

M
E

:
 
P

:
\
1
1
-
0
3
9
.
0
3
 
W

O
N

D
E

R
L
A

N
D

 
C

R
E

E
K

 
 
L
O

W
E

R
 
R

E
A

C
H

 
-
F

I
N

A
L
 
D

E
S

I
G

N
\
C

A
D

\
1
1
-
0
3
9
.
0
3
_
B

N
S

F
 
B

R
I
D

G
E

 
P

&
P

.
D

W
G

BNSF BRIDGE PLAN AND PROFLE

130

JW3

JHK

DRAINAGE BNSF-1

03/11/15
JHK

06/18/15 JHK

P:\11-039.03\WONDERLAND\CAD

11-039.03_BNSF BRIDGE P&P.dwg

AutoCAD 2010

0476-31.85

5'0' 10' 20'



BNSF RAILROAD BRIDGE SECTION
(LOOKING UPSTREAM)

10' WIDE

CONCRETE

TRAIL

BNSF PILINGS, TYP.

(OTHERS)

BNSF BRIDGE

ABUTMENT, TYP.

(OTHERS)

DOWNSTREAM FACE EL. = 5277.05

CHANNEL INV.

DOWNSTREAM

FACE= 5276.40

WALL 1,

SEE SHT. 243

EL. = 5277.39

2'-0" COLORED

CONCRETE SHOULDER

2' PAN

1

2

2-YR WS EL= 5277.72

TOP OF RAIL

EL. = 5289.20

LOW CHORD

EL. = 5285.53

LOW CHORD

EL. = 5285.24

TOP OF RAIL

EL. = 5288.81

8'-6" MIN. TRAIL

CLEARANCE

TO CANOPY

EL. = 5276.85

1

2

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 24"

BURY W/ 6" OF TOPSOIL

(TYP.)

L  COLUMN &

PEDESTAL

C

L  COLUMN &

PEDESTAL

C

1+00

T

O

W

f.o.
f.o.

f.o.
f.o.

f.o.
f.o.

f.o.
f.o.f.o.f.o.f.o.

BRIDGE CANOPY

SEE SHTS. 132 - 134

1
3
'
-
8
"

22'-4" (TYP.)

1
3
'
-
8
"

SEE PLACEMENT

NOTES

CENTER OF

FOOTING

N: 255675.76

E: 72082.28

SEE NOTES

EDGE OF BNSF

BRIDGE WALKWAY

CENTER OF

FOOTING

N: 255670.56

E: 72093.41

SEE NOTES

CENTER OF

FOOTING

N: 255662.38

E: 72110.94

SEE NOTES

CENTER OF

FOOTING

N: 255657.18

E: 72122.06

SEE NOTES

CENTER OF

FOOTING

N: 255692.97

E: 72090.32

SEE NOTES

CENTER OF

FOOTING

N: 255687.78

E: 72101.45

SEE NOTES

CENTER OF

FOOTING

N: 255679.59

E: 72118.98

SEE NOTES

CENTER OF

FOOTING

N: 255674.40

E: 72130.10

SEE NOTES
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BNSF TRAIL CANOPY PLAN AND PROFILE

131

JW3

JHK

DRAINAGE BNSF-2

03/12/15
JHK

06/18/15 JHK

P:\11-039.03\WONDERLAND\CAD

11-039.03_BNSF BRIDGE CANOPY.dwg

AutoCAD 2010

0476-31.85

PLACEMENT NOTES:

THE COLUMN PEDESTALS AND FOOTINGS HAVE BEEN

SPACED AND ALIGNED SUCH THAT THE PEDESTALS

MATCH THE SPACING OF THE BNSF BRIDGE PIERS.

INFORM ENGINEER IF SPACING OF PIERS DOES NOT

MATCH. THE FOOTINGS HAVE ALSO BEEN ALIGNED

SUCH THAT THE CANOPY ROOF AND THE EDGE OF THE

BNSF BRIDGE WALKWAY OVERLAP BY 6". ADJUST

FOOTER LOCATIONS AS NEEDED TO ACHIEVE 6"

OVERLAP. CONTRACTOR TO VERIFY THAT A 8'-6"

MINIMUM TRAIL CLEARANCE CAN BE ACHIEVED W/

OVERLAP OF BNSF BRIDGE.

5'0' 10' 20'



6 SPA @ 3'-6" = 21'-0"

1
2
'
-
4
"
 
O

.
C

.

DIRECTION OF

TRAIL TRAVEL

W8x28

COLUMN

(TYP.)

HHS 8"x8" 3/8" WITH

BEVELED ENDS (TYP.)

1-1/2" U CHANNEL ON END

OF ROOF MATERIAL

EDGE OF CORRUGATION

1-1/2" CORRUGATED

STEEL ROOF DECK

GAGE 20 TYP B

A

8" (TYP.)

L COLUMN

PEDESTAL

C

4"

19'-0" TO MATCH COLUMN SPACING OF THE RAILROAD BRIDGE

22'-4"

1'-4"

4"

L COLUMN & PEDESTAL

C

L COLUMN & PEDESTAL

C

HSS 4"x4"x1/4"

(TYP.)

1/2" SLOPE ROOF

TOWARD CREEK

3/16

(TYP.)

3/16

(TYP.)

1'-4"

4" OVERHANG

(TYP) ALL SIDES

A

LIGHTING ELECTRICAL

CONDUIT, SEE LIGHTING

IMPROVEMENT PLAN

1

2

" LB CONDUIT

FITTING FOR SHARP

90° BENDS

CANOPY LIGHT CENTERED

IN CANOPY, SEE LIGHTING

IMPROVEMENT PLAN

CANOPY PLAN VIEW
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BNSF TRAIL CANOPY DETAILS (1 OF 3)

132

KMA

JHK

DRAINAGE BNSF-3

03/12/15
JHK

06/18/15 JHK

P:\11-039.03\WONDERLAND\CAD

11-039.03_BNSF BRIDGE CANOPY.dwg

AutoCAD 2010

NOTES:

1. ALL STRUCTURAL STEEL SHALL BE WEATHERING STEEL AND SHALL MEET

THE REQUIREMENT OF ASTM A 588 GRADE 50 KSI.

2. ALL STEEL TUBING SHALL BE WEATHERING STEEL AND SHALL MEET THE

REQUIREMENT OF ASTM A 847 GRADE 50 KSI.

3. PRIOR TO FABRICATION, CONTRACTOR TO SUBMIT SHOP DRAWING TO THE

ENGINEER FOR REVIEW AND APPROVAL.

4. FOR ELEVATION LOOKING WEST, AND BASE PLATE SEE SHT. 133.

5. FOR ELEVATION LOOKING NORTH AND PEDESTAL DETAIL, SEE SHT. 134.

6. CORRUGATED STEEL ROOF DECK AND U CHANNEL TO BE GALVANIZED STEEL.

SCALE: 3/8" = 1'-0"

0' 6" 1'

SECTION A

0476-31.85

DESIGN DATA:

STEEL CONSTRUCTION MANUAL 9th EDITION

STEEL DECK INSTITUTE (SDI)

DESIGN METHOD: ALLOWABLE STRESS DESIGN

DEAD LOAD: ASSUME 2.0 LBS PER SQ. FT FOR STEEL ROOF DECKING

ASSUME 20.0 LBS PER SQ. FT. FOR 2" OF BALLAST

LIVE LOAD: CONCENTRATED LOAD = 200 LBS.

WIND LOAD = 40 LBS. PER SQ. FT

SNOW LOAD = 45 LBS. PER SQ. FT

REINFORCED CONCRETE:

CLASS D CONCRETE: F'C = 4,500 psi

REINFORCING STEEL FY = 60,000 psi

STRUCTURAL STEEL:

ASTM A588 GRADE 50 FY = 50,000 psi

ASTM A847 GRADE 50 FY = 50,000 psi

6" 1'0

SCALE: 2" = 1'-0"



4" (TYP.)

4" (TYP.)

4" OVERHANG

(TYP) ALL SIDES

19' O.C. TO MATCH COLUMN

SPACING OF THE RAILROAD BRIDGE

1/2" SLOPE ROOF

TOWARD CREEK

10' WIDE CONCRETE TRAIL

WALL 1,

SEE SHT. 243

W8x28

COLUMN

(TYP.)

1-1/2" U CHANNEL ON END

OF ROOF MATERIAL

L COLUMN &

L PEDESTAL

C

C

1'-0"1'-0"

3'-0"

6"6"

1'-0"

(TYP.)

2'-6"

(TYP.)

6" (TYP.)

HSS 8"x8"x3/8"

WITH BEVELED ENDS

1-1/2" CORRUGATED

STEEL ROOF DECK GAGE

20 TYPE B

L COLUMN &

L PEDESTAL

C

C

4" (TYP.)

B

BASE  L  1/2"x1'-3"x1'-3"

2'-0"x2'-0" CONCRETE

PEDESTAL (TYP.)

P

8
'
-
6
"

FINAL

GRADE

B

2'-0"
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ELEVATION LOOKING WEST

BNSF TRAIL CANOPY DETAILS (2 OF 3)
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STEEL TUBE W/BEVELED END DETAIL
SCALE: 1/2"=1'-0"

45° BEVELED ENDS

1-1/2" "U"

CHANNEL ON END

OF ROOF MATERIAL

3/16"

W8x28

COLUMN

4"1'-4"

L COLUMN

C

HSS 8"x8"x3/8"

SCALE: 3/8" = 1'-0"

0' 6" 1'

1-1/2" CORRUGATED

STEEL ROOF DECK

NOTES:

1. FOR PEDESTAL DETAIL SEE SHT. 134

SECTION B

SCALE: 1/2" = 1'-0"

0' 6" 1' 2'

0476-31.85
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"

4
"

4
"

4"

1/2"

1/2"

3/16"

2" (MIN.)

1/4" HOLE

TO VENT

1/4" PLATE A36 STEEL, TO BE

FABRICATED TO FIT INSIDE

HSS 8x8x3/8" TUBE (TYP. EACH END)



12'-4" O.C.

4" OVERHANG

(TYP) ALL SIDES

FINAL GRADE

DETAIL 1

W8x28

COLUMN

(TYP.)

2'-0"x2'-0" CONCRETE

PEDESTAL (TYP.)

L COLUMN &

L PEDESTAL

C

C

4"

L COLUMN &

L PEDESTAL

C

C

1-1/2" CORRUGATED

STEEL ROOF DECK

HSS 8"x8"x3/8" WITH

BEVELED ENDS

HSS 4"x4"x1/4"

1-1/2" U CHANNEL

ON END OF ROOF

MATERIAL

CANOPY LIGHT CENTERED

IN CANOPY, SEE LIGHTING

IMPROVEMENT PLAN

1

2

" LB CONDUIT BODY

FITTING FOR SHARP

90° BENDS

LIGHTING ELECTRICAL CONDUIT,

SEE LIGHTING IMPROVEMENT PLAN

TRANSITION CONDUIT FROM PVC TO GRC

WHERE SURFACE MOUNTED ABOVE GRADE

REGULAR 6"

RADIUS 

1

2

" PVC

CONDUIT FITTING

1
'
-
0
"

1'-6"

3'-0"

1'-6"

2
'
-
6
"

4 ~ #4     @ EQ. SPA

#5    @ EQ. SPA E.F.

CONST. JOINT

#5       @ 8" E.W.

4 ~ #4      @ EQ. SPA E.W.

3/4"

CHAMFER

(TYP.)

3/16"

W8x28 COLUMN

4 ~ 3/4" DIA. x 1'-2" ANCHOR BLOTS

(F 1554) (TYP.) WITH HEX NUTS &

LOCK WASHERS (PROJ 2-1/2")

L

C

BASE PLATE

1/2"x1'-3"x1'-3"

3" CLR.

2" CLR.

(TYP.)

ELEVATION LOOKING NORTH
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BNSF TRAIL CANOPY DETAILS (3 OF 3)
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DETAIL 1

CONCRETE PEDESTAL DETAIL

1-1/2" CORRUGATED

STEEL ROOF DECK

1-1/2" "U"

CHANNEL ON END

OR ROOF MATERIAL

3/16"

4"

HSS 4"x4"x1/4"

3/16"

(TYP.)

4
"

4
"

8
"

8"

L COLUMN &

L PEDESTAL

C

C

HSS 8"x8"x3/8" WITH

BEVELED ENDS

W8x28

COLUMN (TYP.)

SCALE: 1" = 1'-0"

0' 3" 6" 1'

SCALE: 3/8" = 1'-0"

0' 6" 1'

SCALE: 1/2" = 1'-0"

0' 6" 1' 2'

NOTES:

1. ALL PEDESTAL CONCRETE SHALL BE CDOT CLASS D.

2. ALL REINFORCING STEEL SHALL BE EPOXY COATED

GRADE 60 KSI.
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WONDERLAND CREEK SPILLWAY PLAN
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DENOTES POINTS WALL B, C, AND D

ARE 9" (COLORED CAP THICKNESS)

BELOW THE ELEVATION OF WALL 1

*

NOTES:

1. SEE SHEET 136 FOR ALIGNMENT INFORMATION

FOR SPILLWAY WALLS A, B, C, D AND E.

2. ALIGNMENTS ARE ALONG THE FRONT FACE

(DOWNSTREAM) SIDE OF WALLS.
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SPILLWAY WALL LAYOUT
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SCALE: 1/8" = 1'-0"

4'2' 8'

0'

SCALE: 1/8" = 1'-0"

4'2' 8'

NOTE:

TOP OF FOOTER ELEVATIONS SHOWN IN

SECTION ARE TYPICAL FOR ALL LOCATIONS

OF WALLS A, B, C AND D. WALL E FOOTER

ELEVATION SHALL MATCH WALL D.
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SCALE: 1/2" = 1'-0"

0' 6" 1' 2'
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SCALE: 3/8" = 1'-0"
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SCALE: 1/4" = 1'-0"
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1
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SPRING CREEK PLACE CULVERT

GENERAL INFORMATION
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STRUCTURE GENERAL NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, 2011 EDITION, AS APPLICABLE TO THE PROJECT.

2. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT STANDARD PLANS, M&S STANDARDS M-206-1,

UNLESS OTHERWISE NOTED ON PLANS.

3. STRUCTURE BACKFILL FOR THE BOX CULVERT SHALL CONFORM TO STRUCTURE BACKFILL (CLASS 1) SPECIFICATIONS, AND SHALL

BE PLACED IN ACCORDANCE WITH CDOT SPECIFICATIONS, SECTION 206.

4. THE SOILS AND FOUNDATION INVESTIGATION FOR THE CONCRETE BOX CULVERT WAS PERFORMED BY CTL THOMPSON, INC. THE

SUB SURFACE CONDITIONS AND RECOMMENDATIONS FOR THE STRUCTURE ARE CONTAINED IN A REPORT DATED JULY 3, 2013,

PROJ  NO. DN46,599-125. REFER TO THE PROJECT SPECIFICATIONS FOR COPIES OF THESE REPORTS.

5. THE BOTTOM SLAB OF THE BOX CULVERT SHALL NOT BE PLACED UNTIL SUBGRADE IS OBSERVED AND APPROVED IN WRITING BY

THE ENGINEER.

6. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M-213.

7. THE COST FOR EXPANSION JOINT MATERIAL SHALL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

8. WATER STOPS SHALL MEET THE REQUIREMENTS OF CDOT SPECIFICATIONS, SECTION 518.

9. STRUCTURAL CONCRETE EXPOSED TO SOIL SHALL CONFORM TO CEMENTITIOUS MATERIALS REQUIREMENTS CLASS 0

CORRESPONDING TO SULFATE EXPOSURE CLASS 0.

10. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT)

11. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED AND ROUGHENED BEFORE FRESH CONCRETE IS PLACED.

12. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.

13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

14. THE CONTRACTOR SHALL NOT BACKFILL STRUCTURES UNTIL TOP SLAB HAS REACHED 80% OF DESIGN STRENGTH.

15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4", UNLESS SHOWN OR OTHERWISE NOTED.

16. GRADE 60 REINFORCING STEEL IS REQUIRED.

17. ALL REINFORCING STEEL SHALL BE BLACK REINFORCING BARS UNLESS OTHERWISE NOTED.

18. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK (NON-EPOXY COATED) REINFORCING BARS

PLACED IN ACCORDANCE WITH SUBSECTION 602.06, THESE SPLICE LENGTH SHALL INCREASE BY 25% FOR BARS SPACED LESS

THAN 6" ON CENTER.

19. ALL REINFORCEMENT SHALL HAVE A CLEAR COVERAGE OF 2", EXCEPT AS SHOWN ON THE PLANS. CLEAR COVERAGE SHALL BE

MEASURED FROM THE SURFACE OF THE CONCRETE TO THE OUTSIDE OF THE REINFORCEMENT.

20. THE STOCK LENGTH USED FOR ALL REINFORCING IS 60 FEET.

21. ALL TRANSVERSE REINFORCING SHAlL BE NORMAL TO THE CENTERLINE OF THE BOX.

22. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

23. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

24. STATIONS, ELEVATIONS, AND DIMENSIONS CONTAlNED IN THESE PLANS ARE CALCULATED FROM A RECENT FlELD SURVEY. THE

CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FlELD BEFORE ORDERING OR FABRICATING ANY MATERIAL

25. THE INFORMATION SHOWN ON THESE PLANS CONCERNING-THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT

GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATION AS

TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE

CONTRACTOR SHALL CONTACT THE UTILITY NOTIFlCATlON CENTER OF COLORADO AT 1-800-922-1987 AT LEAST 2 DAYS (NOT

INCLUDING THE DAY OF NOTlFlCATlON) PRIOR TO ANY EXCAVATION OR OTHER EARTHWORK.

26. A STRUCTURAL CONCRETE COATING SHALL BE APPLIED TO ALL GRAY CONCRETE (NO INTEGRAL COLOR) EXPOSED SURFACES TO

1'-0” BELOW FINAL GRADE UNLESS OTHERWISE NOTED. THE COLOR SHALL BE EQUIVALENT TO FEDERAL STANDARD 595B, COLOR

NO. 33522 (LIGHT TAN). TEST PANELS SHALL BE SUBMITTED IN ACCORDANCE WITH CDOT STANDARD SPECIFICATION 601.14(B) 4.

DESIGN DATA

AASHTO LRFD 6TH EDITION, 2012

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN

LOADING DATA:

LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, AND COLORADO PERMIT TRUCK

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 PCF

HORIZONTAL EARTH LOAD = 30 PCF

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 PCF

HORIZONTAL EARTH LOAD = 60 PCF

LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2'-0" OF EARTH

REINFORCED CONCRETE:

CLASS D CONCRETE: f' c = 4,500 psi

REINFORCING STEEL: f y = 60,000 psi

BAR SIZE:

SPLICE LENGTH FOR CLASS D CONCRETE:
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Wonderland
Creek

CBC CENTERLINE

1

2

3

4

5

6

7

8

9

10

11

12

13

13
255968.73 71821.08 88.27

12 255961.50 71801.53 88.27

11 255955.18 71784.43 88.27

10

9

8
255936.91 71764.04 88.17

7
255910.32 71778.21 87.87

6
255957.58  71695.93 88.60

5
255962.57 71719.36 88.56

4
255968.44 71735.24 88.56

3
255974.31 71751.12 88.56

2 255989.08 71753.52 88.69

1 256008.90 71751.15 88.89

NORTHING EASTING

TOP EL. OF

TOP SLAB

POINT

ID

STRUCTURE CONTROL TABLE
BOTTOM EL.

OF TOP SLAB

86.60

86.60

86.60

86.50

86.20

86.93

86.89

86.89

86.89

87.02

87.22

255948.84 71769.37

255949.76 71769.78

88.26 86.59

88.27 86.60

HEADWALL (TYP.)

2

'

-

6

"

2

'

-

6

"

5

0

°

38'-5"

55'-4-3/8"

 WALL 3

 WALL 2

 WALL 4

WALL 5

51'-6-3/8"

39'-4-1/4"

CURVE

R=52'-6"

L=30'-6-3/4"

LINE

L=14'-7/8"

LINE

L=54'-8-3/8"

LINE

L=23'-11-1/2"

LINE

L=33'-10-3/8"

LINE

L=8'-1-1/2"

CURVE

R=57'-6"

L=25'-11-5/8"

T

O

P

 

S

L

A

B

 

S

L

O

P

E

D

I

R

E

C

T

I

O

N

 

(

T

Y

P

.

)

COLORED CONCRETE

HEADWALL (TYP.)

SHT. 141

4

2

°

10'5'0' 2.5'

WONDERLAND CREEK - GREENWAYS IMPROVEMENT PROJECT777 S. WADSWORTH BLVD. 4-100LAKEWOOD, COLORADO  80226(303) 988-4939
18405

STM 110-081

CONSULTING ENGINEERS

MULLER ENGINEERING CO., INC.
Computer File Information

Drawing File Name:

Full Path:

Last Modification Date:

Creation Date:

Sheet Revisions

Structure

Numbers

Designer:

Detailer: 

Sheet Subset:

Project No./Code

Scale:

Initials:

Initials:

Subset Sheets: Sheet Number: 
MEC PROJECT NO. 11039.03

AS SHOWN

Date: Comments Init.

No Revisions:

Revised:

Void:

As Constructed

NOTES:

1. CBC EXTERIOR & INTERIOR WALL HEIGHTS VARY ALONG THE

LENGTH OF THE CBC.
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2. THE SPRING CREEK PLACE RAIL SHALL BE FABRICATED TO

FOLLOW THE CURVED FACE OF THE CBC AT THE LOCATIONS

SHOWN ON THIS DRAWING.

3. FOR POINTS        THROUGH        COORDINATES, TOP EL. OF

TOP SLAB AT BOTTOM EL. OF TOP SLAB, SEE SHT. 140.
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SURFACE TREATMENT /BOX

CULVERT INTERFACE DETAIL

5" ASPHALT PAVEMENT

(3" BOTTOM LIFT, 2" TOP LIFT)

1'-3" TOP SLAB

OF CULVERT

5" CONCRETE

PATH

SURFACE TREATMENT / HEADWALL

INTERFACE DETAIL

ASPHALT PAVEMENT OR

CONCRETE PATH.

SEE PLAN FOR LOCATIONS.

1'-3" TOP SLAB

OF CULVERT

5"

2'-6" CONCRETE

HEADWALL

RAILING NOT SHOWN

1
'
-
8
"

COLORED

CONCRETE
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SURFACE TREATMENT PLAN

SPRING CREEK PLACE CULVERT

SURFACE TREATMENT PLAN & DETAILS
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2'-6" COLORED

CONCRETE HEADWALL

2'-6" COLORED

CONCRETE HEADWALL

CONCRETE PATH

(6" TYP., 5" OVER

BOX CULVERT)

10'
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SCALE: 1/2" = 1'-0"

0' 6" 1' 2'

SCALE: 1/2" = 1'-0"

0' 6" 1' 2'

5'0' 10' 20'

GUTTER, TYPE 2

3' WIDE, 1" DEEP CONCRETE PAN @ 0.3%

6" THICK, NON-REINFORCED

4'-0" TRANSITION

FROM 6" SPILL CURB

& GUTTER TO NO

CURB & GUTTER

WALL 3,

SEE SHT. 245

TRIPLE NO. 16

COMBINATION INLET,

SEE STORM LINE 3

ON SHT. 201

CURB & GUTTER

4'-0" CURB & GUTTER,

TIE TO EXISTING
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STRUCTURE GENERAL NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, 2011 EDITION, AS APPLICABLE TO THE PROJECT.

2. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT STANDARD PLANS, M&S STANDARDS M-206-1,

UNLESS OTHERWISE NOTED ON PLANS.

3. STRUCTURE BACKFILL FOR THE BOX CULVERT AND WINGWALLS SHALL CONFORM TO STRUCTURE BACKFILL (CLASS 1)

SPECIFICATIONS, AND SHALL BE PLACED IN ACCORDANCE WITH CDOT SPECIFICATIONS, SECTION 206.

4. THE SOILS AND FOUNDATION INVESTIGATION FOR THE CONCRETE BOX CULVERT AND WINGWALLS WAS PERFORMED BY CTL

THOMPSON, INC. THE SUB SURFACE CONDITIONS AND RECOMMENDATIONS FOR THE STRUCTURE ARE CONTAINED IN A REPORT

DATED JULY 3, 2013, PROJ  NO. DN46,599-125. REFER TO THE PROJECT SPECIFICATIONS FOR COPIES OF THESE REPORTS.

5. THE BOTTOM SLAB OF THE BOX CULVERT, AND THE WINGWALL FOOTINGS SHALL NOT BE PLACED UNTIL SUBGRADE IS OBSERVED

AND APPROVED IN WRITING BY THE ENGINEER.

6. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M-213.

7. THE COST FOR EXPANSION JOINT MATERIAL SHALL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

8. WATER STOPS SHALL MEET THE REQUIREMENTS OF CDOT SPECIFICATIONS, SECTION 518.

9. STRUCTURAL CONCRETE EXPOSED TO SOIL SHALL CONFORM TO CEMENTITIOUS MATERIALS REQUIREMENTS CLASS 0

CORRESPONDING TO SULFATE EXPOSURE CLASS 0.

10. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT)

11. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED AND ROUGHENED BEFORE FRESH CONCRETE IS PLACED.

12. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.

13. WINGWALL FOOTINGS AND BOTTOM SLAB OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.

14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

15. THE CONTRACTOR SHALL NOT BACKFILL STRUCTURES UNTIL TOP SLAB AND WALLS HAVE REACHED 80% OF DESIGN STRENGTH.

16. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4", UNLESS SHOWN OR OTHERWISE NOTED.

17. GRADE 60 REINFORCING STEEL IS REQUIRED.

18. ALL REINFORCING STEEL SHALL BE BLACK REINFORCING BARS UNLESS OTHERWISE NOTED.

19. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK (NON-EPOXY COATED) REINFORCING BARS

PLACED IN ACCORDANCE WITH SUBSECTION 602.06, THESE SPLICE LENGTH SHALL INCREASE BY 25% FOR BARS SPACED LESS

THAN 6" ON CENTER.

20. ALL REINFORCEMENT SHALL HAVE A CLEAR COVERAGE OF 2", EXCEPT AS SHOWN ON THE PLANS. CLEAR COVERAGE SHALL BE

MEASURED FROM THE SURFACE OF THE CONCRETE TO THE OUTSIDE OF THE REINFORCEMENT.

21. THE STOCK LENGTH USED FOR ALL REINFORCING IS 60 FEET.

22. ALL TRANSVERSE REINFORCING SHAlL BE NORMAL TO THE CENTERLINE OF THE BOX.

23. FlLTER MATERIAL AND CLOTH FOR WINGWALL DRAIN HOLES SHALL BE INCLUDED IN WORK.

24. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

25. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

26. STATIONS, ELEVATIONS, AND DIMENSIONS CONTAlNED IN THESE PLANS ARE CALCULATED FROM A RECENT FlELD SURVEY. THE

CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FlELD BEFORE ORDERING OR FABRICATING ANY MATERIAL

27. THE INFORMATION SHOWN ON THESE PLANS CONCERNING-THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT

GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATION AS

TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE

CONTRACTOR SHALL CONTACT THE UTILITY NOTIFlCATlON CENTER OF COLORADO AT 1-800-922-1987 AT LEAST 2 DAYS (NOT

INCLUDING THE DAY OF NOTlFlCATlON) PRIOR TO ANY EXCAVATION OR OTHER EARTHWORK

28. A STRUCTURAL CONCRETE COATING SHALL BE APPLIED TO ALL GRAY CONCRETE (NO INTEGRAL COLOR) EXPOSED SURFACES TO

1'-0” BELOW FINAL GRADE UNLESS OTHERWISE NOTED. THE COLOR SHALL BE EQUIVALENT TO FEDERAL STANDARD 595B, COLOR

NO. 33522 (LIGHT TAN). TEST PANELS SHALL BE SUBMITTED IN ACCORDANCE WITH CDOT STANDARD SPECIFICATION 601.14(B) 4 .

DESIGN DATA

AASHTO LRFD 6TH EDITION, 2012

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN

LOADING DATA:

LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, AND COLORADO PERMIT TRUCK

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 PCF

HORIZONTAL EARTH LOAD = 30 PCF

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 PCF

HORIZONTAL EARTH LOAD = 60 PCF

LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2'-0" OF EARTH

DESIGN LOADING (WINGWALLS):

ALLOWABLE BEARING PRESSURE = 3000 psf

UNIT SOIL WEIGHT = 135 PCF

ACTIVE LATERAL EARTH PRESSURE = 35 pcf

COEFFlCIENT OF SLIDING FRICTION = 0.50

REINFORCED CONCRETE:

CLASS D CONCRETE: f' c = 4,500 psi

REINFORCING STEEL: f y = 60,000 psi

BAR SIZE:

SPLICE LENGTH FOR CLASS D CONCRETE:

#4

1'-0"

#5

1'-4"

#6

1'-7"

#7

1'-11"

#8

2'-6"
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INLET PLAN

IRIS  BOX CULVERT INLET &

OUTLET PLANS
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OUTLET PLAN

DOUBLE 9'-6"(S) x 4'-6"(R)

CONCRETE BOX CULVERT

(PRECAST CONSTRUCTION)

NOTES:

CONTRACTOR SHALL TAPER HAUNCHES OVER 18" TO

NO HAUNCH CONSTRUCTION IN THE CAST-IN-PLACE

SECTION. #4 DOWELS SHALL BE ATTACHED TO THE

PRECAST BOX CULVERT TO CONSTRUCT THE TAPER.

10'5'0' 2.5'

CONSTRUCT WITH APPROXIMATELY 1"

SPACE BETWEEN BOXES AND FILL WITH

DRY, FINE SAND PER CDOT M-602-3.

WALL FOOTING

(TYP.)

FRONT FACE OF WALL 8

SEE SHTS. 249 - 250

1
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"

CBC CONNECTION

DETAIL
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EX. WALL CAP DETAIL
1' 2'0

SCALE: 1" = 1'-0"

6"



32'-8" (MAX.)

5
'
-
6
"

7
'
-
5
"

1
1
"

1
'
-
0
"

10"

15'-0" (MAX.)

#4 @ 1'-0"

(CONT.)

#4       @ 6" (TYP.)

2
'
-
9
"

#4       @ 6" (TYP.)

6
'
-
0
"

15'-0" (MAX.)

OPTIONAL

CONSTRUCTION

JOINT (TYP.)

2" (TYP.)

2" (TYP.)

#4 @ 1'-0" CONT.

(TYP.)

#4 (CONT.) (TYP.)

#6       @ 6" (TYP.)

3'-6"

6
'
-
0
"

#6       @ 6" (TYP.)

3'-9"

3
'
-
9
"

1'-0"

10"

L BOX

C

2" CLR. (TYP.)

#4 @ 1'-0"

(CONT.)

#8 @ 6"

#7 @ 6"

HEADWALL SKEW

ANGLE = 90°

L CULVERT

C

#8 @ 6" TOP MAT, OR

#7 @ 6" BOT. MAT #9 @ 6" BOT. MAT OR

#6 @ 6" TOP MAT

#6       @ 6" (TYP.)

3'-9"

3
'
-
9
"

3" CLR.

CONSTRUCTION

JOINT (TYP.)

#6 @ 6"

#9 @ 6"

#6       @ 6" (TYP.)

3'-6"

6
'
-
0
"

#6 CONT. @

EQ. SPA.

BOTTOM SLAB

REINFORCEMENT

TOP SLAB

REINFORCEMENT

B

D

C
C

B

1'-0"

1'-0"

(TYP.)

FILTER MATERIAL (CLASS A)

SUBGRADE STABILIZATION

1'-0"

3
'
-
0
"

4"

4"

1
1
"

3
'
-
0
"

3" CLEAR

8"

#9 (CONT.)

(6 TOTAL)

1

1

1

1

2  #4

#4

TOP SLAB

REINFORCING

1'-6"

@ 1'-6" O.C.

MAX.

#6 (CONT.)

(3 TOTAL)

BOTTOM SLAB

REINFORCING

#4     @ 1'-0"

#4 (CONT.) (PLACE AS

SHOWN) (2 TOTAL)

STIRRUPS

#5 @ 6"
2'-0"

3'-0"

1
'
-
0
"

TOP OF HEADWALL

EL.=5300.96

#4 @ 1'-0" EF

COLORED CAP

SEE WALL 1 CAP

DETAIL ON SHT. 284

9"

3/4" TRIANGLE

(TWO 3/4" CHAMFERS

AT COLD JOINT)

3 EA. #6 @

EACH END OF

HEADWALL

1
1
"

3
'
-
0
"

#6 (CONT.)

7
'
-
0
"

2'-10"

10"
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INLET REINFORCING - PLAN

P
L

O
T

T
E

D
:
 
6
/
1
9
/
2
0
1
5
 
1
0
:
5
5
:
4
2
 
A

M

N
A

M
E

:
 
P

:
\
1
1
-
0
3
9

.
0
3
 
W

O
N

D
E

R
L
A

N
D

 
C

R
E

E
K

 
 
L
O

W
E

R
 
R

E
A

C
H

 
-
F

I
N

A
L

 
D

E
S

I
G

N
\
C

A
D

\
1
1

-
0

3
9
.
0
3
_
S

T
R

 
I
R

I
S

 
C

B
C

 
D

E
T

.
D

W
G

0'

SCALE: 1/4" = 1'-0"

2'1' 4'

SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'

B

SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'

C

SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'

D



26'-8"

5
'
-
6
"

7
'
-
5
"

1
1
"

1
'
-
0
"

10" 12'-0" 12'-0"1'-0" 10"

2" (TYP.)

2" CLR. (TYP.)

2" (TYP.)

#9 CONT. @ EQ. SPA.

#4 @ 1'-0" CONT.

(TYP.)

OPTIONAL

CONSTRUCTION

JOINT (TYP.)

#4 (CONT.) (TYP.)

#4 @ 1'-0"

(CONT.)

#6 @ 6"

#4 @ 1'-0"

(CONT.)

#5 @ 6"

#7 @ 6"

#4       @ 6" (TYP.)

2
'
-
9
"

#4       @ 6" (TYP.)

6
'
-
0
"

#5       @ 6" (TYP.)

3'-6"

6
'
-
0
"

#5       @ 6" (TYP.)

3'-9"

3
'
-
9
"

#6 @ 6" TOP &

BOT. MAT

CULVERT  L

C

HEADWALL SKEW

ANGLE = 58°

#7 @ 6" BOT. MAT, OR

#5 @ 6" TOP MAT

#5        @ 6" (TYP.)

3'-9"

3
'
-
9
"

L BOX

C

CONSTRUCTION

JOINT (TYP.)

3" CLR.

#5       @ 6" (TYP.)

3'-6"

6
'
-
0
"

BOTTOM SLAB

REINFORCEMENT

TOP SLAB

REINFORCEMENT

E E
G

G

F

F

1'-0"

1'-0"

(TYP.)

FILTER MATERIAL (CLASS A)

SUBGRADE STABILIZATION

1'-0"

3
'
-
1

1

2

"

4"

4"

1
1
"

3
'
-
0
"

3" CLEAR

8"

#9 (CONT.)

(6 TOTAL)

TOP SLAB

REINFORCING

#9 (CONT.)

(3 TOTAL)

BOTTOM SLAB

REINFORCING

#4     @ 1'-0"

#4 (CONT.) (PLACE AS

SHOWN) (2 TOTAL)

STIRRUPS

#5 @ 6"

2'-0"

3'-0"

1

1

1

1

2  #4

#4

1'-6"

@ 1'-6" O.C.

MAX.

PIER WALL

1
'
-
0
"

TOP OF HEADWALL

EL.=5298.65

#4 @ 1'-0"

COLORED CONCRETE

CAP SEE WALL 1 CAP

DETAIL ON SHT. 284

3

4

" TRIANGLE (TWO 

3

4

"

CHAMFERS AT COLD

JOINT)

9"

3 EA. #9 @

EACH END OF

HEADWALL

1
1
"

3
'
-
1

1

2

"

#9 (CONT.)

5'-5"

7
'
-
0
"

10"

WONDERLAND CREEK - GREENWAYS IMPROVEMENT PROJECT777 S. WADSWORTH BLVD. 4-100LAKEWOOD, COLORADO  80226(303) 988-4939
18405

STM 110-081

CONSULTING ENGINEERS

MULLER ENGINEERING CO., INC.
Computer File Information

Drawing File Name:

Full Path:

Last Modification Date:

Creation Date:

Sheet Revisions

Structure

Numbers

Designer:

Detailer: 

Sheet Subset:

Project No./Code

Initials:

Initials:

Subset Sheets: Sheet Number: 
MEC PROJECT NO. 11039.03

Date: Comments Init.

No Revisions:

Revised:

Void:

As Constructed

IRIS BOX CULVERT OUTLET DETAILS

152

KMA

JHK

DRAINAGE IBC-6

09/15/14
JHK

06/18/15 JHK

P:\11-039.03\CAD

11-039.03_STR IRIS CBC DET.dwg

AutoCAD 2014

P
L

O
T

T
E

D
:
 
6
/
1
9
/
2
0
1
5
 
1
0
:
5
5
:
4
7
 
A

M

N
A

M
E

:
 
P

:
\
1
1
-
0
3
9

.
0
3
 
W

O
N

D
E

R
L
A

N
D

 
C

R
E

E
K

 
 
L
O

W
E

R
 
R

E
A

C
H

 
-
F

I
N

A
L

 
D

E
S

I
G

N
\
C

A
D

\
1
1

-
0

3
9
.
0
3
_
S

T
R

 
I
R

I
S

 
C

B
C

 
D

E
T

.
D

W
G

0'

SCALE: 1/4" = 1'-0"

2'1' 4'

OUTLET REINFORCING - PLAN

SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'

E

SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'

G

SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'

F



FRONT FACE

OF WALL

TOP OF WALL EL.=5298.65± (OUTLET)

TOP OF WALL EL.=5300.96 (INLET)

1'-0"

2" CLR.

ALLOWABLE 1" MAX.

RELIEF FOR FORMLINER

3" CLR.

#4 @ 1'-0"

#5 @ 6"

EL.=5289.10 (OUTLET)

EL.=5291.55 (INLET)

#5         @ 6"

1'-6"

3
'
-
3
"

Ex. Wingwall
TO BE REMOVED

Ex. CBC
Headwall

Ex. CBC
Headwall

#5 @ 6"

#5         @ 1'-0"

2

'
-

6

"

1

'

-

0

"

1

'

-

0

"(

M

I

N

.

)L

A

P

#4 @ 1'-0"

1/2" EXP. JOINT

MATERIAL

2'-0" WIDE GEOTEXTILE

(DRAINAGE) (CLASS A)

CENTERED ON THE JOINT,

FULL HEIGHT OF WINGWALL,

NAIL IN PLACE

CBC REINFORCEMENT

C

A

S

T

-

I

N

-

P

L

A

C

E

P

R

E

C

A

S

T

 

C

B

C

IRIS BOX CULVERT

EXTERIOR WALL

EXPOSED PRECAST REINFORCEMENT

TO BE LAPED WITH CAST-IN-PLACE

REINFORCEMENT (TOP SLAB, BOTTOM

SLAB, AND WALLS)

CBC

HEADWALL

4" x 4" CHAMFER

H

EL.=5289.55

1'-6" (TYP.)

3'-10"

10"

1
'
-
0
"

5
'
-
0
"

EL.=5293.55

3

4

" CHAMFER, (TYP.)

(2) #5 CONT.

2" CLR. (TYP.)

#4 @ 1'-0"

2" (TYP.)

1'-6" (TYP.)

FILTER MATERIAL (CLASS A)

SUBGRADE STABILIZATION

#4 @ 1'-0"

#4          @ 1'-0"

#4     @ 1'-0"

3" CLR.

2" CLR.

VARIES

EL.=5291.55

TO 5293.30

(SEE PLAN)

EL. = 5292.80

6
"

CONST. JOINT

1/2" EXP. JOINT

MATERIAL (STEM

AND FOOTING)

C.I.P. HEADWALL

(SEE SHT. 151)

C

.

I

.

P

.

 

B

I

F

U

R

C

A

T

I

O

N

 

W

A

L

L

ADHESIVE HYDROPHILIC

WATERSTOP (CTR IN WALL)

ENTIRE HEIGHT OF WALL

BIFURCATION

WALL REINF.

WALL

FOOTING

(TYP.)

C.I.P. CBC

HEADWALL

(SEE SHT. 150)

DRILL AND EPOXY

1'-0" (MIN.) INTO

EXISTING CBC

2

'

-

0

"

 

L

A

P

(

M

I

N

.

)

#5 @ 1'-0", E.F.

BRIDGER TRAIL

BOX CULVERT

WALL

IRIS BOX

CULVERT WALL

1

'

-

0

"

A

WONDERLAND CREEK - GREENWAYS IMPROVEMENT PROJECT777 S. WADSWORTH BLVD. 4-100LAKEWOOD, COLORADO  80226(303) 988-4939
18405

STM 110-081

CONSULTING ENGINEERS

MULLER ENGINEERING CO., INC.
Computer File Information

Drawing File Name:

Full Path:

Last Modification Date:

Creation Date:

Sheet Revisions

Structure

Numbers

Designer:

Detailer: 

Sheet Subset:

Project No./Code

Initials:

Initials:

Subset Sheets: Sheet Number: 
MEC PROJECT NO. 11039.03

Date: Comments Init.

No Revisions:

Revised:

Void:

As Constructed

IRIS BOX CULVERT DETAILS

153

KMA

JHK

DRAINAGE IBC-7

09/15/14
JHK

06/18/15 JHK

P:\11-039.03\CAD

11-039.03_STR IRIS CBC DET.dwg

AutoCAD 2014

P
L

O
T

T
E

D
:
 
6
/
1
9
/
2
0
1
5
 
1
0
:
5
5
:
5
1
 
A

M

N
A

M
E

:
 
P

:
\
1
1
-
0
3
9

.
0
3
 
W

O
N

D
E

R
L
A

N
D

 
C

R
E

E
K

 
 
L
O

W
E

R
 
R

E
A

C
H

 
-
F

I
N

A
L

 
D

E
S

I
G

N
\
C

A
D

\
1
1

-
0

3
9
.
0
3
_
S

T
R

 
I
R

I
S

 
C

B
C

 
D

E
T

.
D

W
G

SCALE: 3/8" = 1'-0"

0' 6" 1'

SCALE: 3/8" = 1'-0"

0' 6" 1'

SCALE: 3/8" = 1'-0"

0' 6" 1'

SCALE: 3/8" = 1'-0"

0' 6" 1'

(SEE SHEET 150 FOR LOCATION)

BIFURCATION WALL CONNECTION PLAN

CULVERT CONNECTION PLAN
(SEE SHEET 150 FOR LOCATION)

A
SHT. 150, 153(LOOKING EAST)

BIFURCATION WALL TYPICAL SECTION
SECTION H-H H

H



WONDERLAND CREEK - GREENWAYS IMPROVEMENT PROJECT777 S. WADSWORTH BLVD. 4-100LAKEWOOD, COLORADO  80226(303) 988-4939
18405

STM 110-081

CONSULTING ENGINEERS

MULLER ENGINEERING CO., INC.
Computer File Information

Drawing File Name:

Full Path:

Last Modification Date:

Creation Date:

Sheet Revisions

Structure

Numbers

Designer:

Detailer: 

Sheet Subset:

Project No./Code

Scale:

Initials:

Initials:

Subset Sheets: Sheet Number: 
MEC PROJECT NO. 11039.03

AS SHOWN

Date: Comments Init.

No Revisions:

Revised:

Void:

As Constructed

KALIMIA PEDESTRIAN BRIDGE

GENERAL INFORMATION

154

KMA

JHK

DRAINAGE KP-1

05/30/15
JHK

06/18/15 JHK

P:\11-039.03\CAD

11-039.03_PED BRG INFO.dwg

AutoCAD 2014

STRUCTURAL NOTES:

1. EXCEPT AS SHOWN IN THE PLANS, STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH M-206-1 FOR

CAST-IN-PLACE RETAINING WALLS.

2. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M213.

3. GRADE 60 REINFORCING STEEL IS REQUIRED.

4. ALL REINFORCING STEEL SHALL BE BLACK REINFORCING UNLESS OTHERWISE NOTED.

5. E   DENOTES EPOXY COATED REINFORCING STEEL.

6. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS PLACED IN

ACCORDANCE WITH SUBSECTION 602.06. THESE SPLICE LENGTHS SHALL BE INCREASED BY 25% FOR BARS SPACED AT LESS THAN

6” ON CENTER.

BAR SIZE  #4  #5  #6  #7  #8  #9 #10 #11

SPLICE LENGTH FOR

CLASS D CONCRETE 1'-3” 1'-7” 2'-5” 2'-10” 3'-8” 4'-8” 5'-11” 7'-3”

7. WHEN THE CONTRACTOR ELECTS TO SUBSTITUTE EPOXY COATED REINFORCEMENT FOR BLACK REINFORCING BARS, THE MINIMUM

LAP SPLICE SHALL BE AS DESCRIBED ABOVE.

8. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS PLACED IN

ACCORDANCE WITH SUBSECTION 602.06. THESE SPLICE LENGTHS SHALL BE INCREASED BY 25% FOR BARS SPACED AT LESS THAN

6” ON CENTER.

BAR SIZE  #4  #5  #6  #7 #8 #9 #10 #11

SPLICE LENGTH FOR

CLASS D CONCRETE 1'-1” 1'-4” 1'-7” 1'-11” 2'-6” 3'-1” 3'-11” 4'-10”

9. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

E.F. = EACH FACE T.O. = TOP OF T.O.W. = TOP OF WALL B.F. = BACK FACE

B.O. = BOTTOM OF BRG. = BEARING F.F. = FRONT FACE O.C. = ON CENTER

10. PERMANENT STEEL DECK FORMS ARE ALLOWED.

11. THE INFORMATION SHOWN ON THESE PLANS CONCERNING THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT

GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATION AS

TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE

CONTRACTOR SHALL CONTACT THE UTILITY NOTIFICATION CENTER OF COLORADO AT 1-800-922-1987 AT LEAST 2 DAYS (NOT

INCLUDING THE DAY OF NOTIFICATION) PRIOR TO ANY EXCAVATION OR OTHER EARTHWORK.

12. STRUCTURAL STEEL: HSS SECTIONS: ASTM A847 Fy = 50,000 psi

OTHER SHAPES: ASTM A588 Fy = 50,000 psi

PLATES AND BARS: ASTM A588 Fy = 50,000 psi

13. DESIGN DATA

LRFD GUIDE SPECIFICATIONS FOR THE DESIGN OF PEDESTRIAN BRIDGES (2009)

AASHTO LRFD Bridge Design Specifications 2012 (6th Edition) 2013 INTERIMS

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN

PEDESTRIAN LIVE LOAD: 90 PSF

VEHICULAR LIVE LOAD: H10 TRUCK

WIND LOAD: PER AASHTO LRFD

DEAD LOAD: ASSUMES 1000 LBS PER LIN. FT. FOR CONCRETE BRIDGE DECK.

REINFORCED CONCRETE:

CLASS D CONCRETE: f'c = 4,500 psi

REINFOCING STEEL: fy = 60,000 psi

CAISSON CONCRETE:

CLASS BZ CONCRETE:  f'c = 4,000 psi

REINFORCING STEEL:  fy = 60,000 psi

14. THE USE OF TEMPORARY CASING AND DEWATERING DURING CAISSON CONSTRUCTION MAY BE REQUIRED.

15. THE SOILS AND FOUNDATION INVESTIGATION FOR THE CONCRETE BOX CULVERT AND WINGWALLS WAS PERFORMED BY CTL

THOMPSON, INC. THE SUB SURFACE CONDITIONS AND RECOMMENDATIONS FOR THE STRUCTURE ARE CONTAINED IN A REPORT

DATED JULY 3, 2013, PROJ NO DN46,599-125. REFER TO THE PROJECT SPECIFICATIONS FOR COPIES OF THE REPORT.

16. CONTRACTOR SHALL BE RESPONSIBLE IN COORDINATING WITH PREFABRICATED BRIDGE MANUFACTURER AND VERIFYING ALL

DIMENSIONS SHOWN ON THE PLAN INCLUDING ABUTMENT SEATS, LOCATION AND DIMENSIONS OF ANCHOR BOLTS PRIOR TO THE

CONSTRUCTION OF THE BRIDGE ABUTMENTS.

17. ALL STRUCTURAL STEEL ELEMENTS OF THE PREFABRICATED PEDESTRIAN BRIDGE SHALL BE POWDER COATED BLACK.
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86' - 6" B.F. ABUTMENT 1 TO BE B.F. ABUTMENT 2

83' - 6: (OUT TO OUT LENGTH OF STEEL BRIDGE)
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CONTROL LINE
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ELEVATION ABUT. 1

PLAN - ABUT. 1

ABUTMENT 1 DETAIL WINGWALL DETAIL

NOTES:

1. FOR SECTION A-A SEE SHEET 157.

2. ALL CONCRETE SHALL BE CDOT CLASS D.

3. ALL REINFORCING STEEL SHALL BE GRADE 60 KSI.

4. FOR WINGWALL TYPICAL SECTION, SEE SHEET 158.

SCALE: 1" = 2'-0"

0' 1' 2' 4'

SCALE: 1" = 2'-0"

0' 1' 2' 4'

SCALE: 1" = 2'-0"

0' 1' 2' 4'
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SIZED & LOCATED BY THE
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RELIEF FOR FORMLINER

F-F OF ABUTMENT

#4              @ 1'-0"

1'-6"

5
'
-
0
"

#5 @ 9"#4 @ 1'-0"

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

#5         @ 9"

6
'
-
0
"

#4         @ 1'-0"

5
'
-
6
"

#7 @ 6"

3 - #5 CONT.

@ EQ. SPA

#7 @ 6"

#5         @ 9"

3" CLR.

3" CLR.

16 - #9 @ EQ. SPA
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INTO CAISSON CAP.

#4      1'-0"

ESTIMATED

BEDROCK EL.= 5304.0
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DETAIL 1,

SEE SHT.
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C  BRIDGE ABUT. 2

STA. 4+81.65

CAISSON

CAP BELOW

F.F. OF

ABUTMENT

#4 @ 1'-0"

#4 @ 1'-0"

#5 @ 9"

1'-6"

TRAIL HORIZONTAL

CONTROL LINE
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BELOW BRIDGE SEAT
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FOR DETAILS

 EL. 5330.20

 EL. 5330.18

9'-0"

42" DIAMETER

CAISSON (TYP).

FINAL GRADE

TOP OF CAP

EL. 5319.00

1/2" EXP.

JOINT

4"Ø PERFORATED

UNDERDRAIN,

SEE SHT. 259

ANCHOR BOLTS (TYP.)

SHALL BE DESIGNED,

SIZED & LOCATED BY

THE BRIDGE MANUFACTURER

BRIDGE BEARING

SEAT EL.= 5328.25

 EL. 5330.50
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ELEVATION ABUT. 2

SECTION B
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SEE NOTE 1
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RECESS IN ABUT. BACK

WALL FOR BRIDGE

CLOSURE ANGLE

1/2"x2" COMPRESSED

JOINT MATERIAL

NOTE:

1. BRIDGE DECK RECESS DIMENSION

SHALL BE AS RECOMMENDED BY

THE BRIDGE MANUFACTURER.

2. ANGLE ASSEMBLY SHALL BE

GALVANIZED AFTER FABRICATION.

1/2"Ø x 2" LONG

H.A.S. @ 1'-0"

#4 @ 1'-0"

#5 @ 9"
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1/2" EXP. JOINT

MATERIAL

CONCRETE TRAIL

#4              @ 1'-0" (TYP.)
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STANDARD RAILING

SEE SHT. 334

#5 CONT.

1/2"x2" COMPRESSED

JOINT MATERIAL
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WINGWALL-TYPICAL SECTION

DETAIL 1 (SEE SECTION A ON SHT. 157)

SCALE: N.T.S.

C

L BRG. ABUT. 1

STA 3+99.56

C2

C1

C1

C1

C1

42" DIA. DRILLED

CAISSON (TYP.)

SCALE: 1" = 2'-0"

0' 1' 2' 4'

CAISSON

CAP (TYP.)

CAISSON LAYOUT

C

L BRG. ABUT.

2STA 4+81.65

C2

C2

C2

0'

SCALE: 1/8" = 1'-0"

4'2' 8'

TRAIL HORIZONTAL

CONTROL LINE
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STRUCTURE GENERAL NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, 2011 EDITION, AS APPLICABLE TO THE PROJECT.

2. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT STANDARD PLANS, M&S STANDARDS M-206-1,

UNLESS OTHERWISE NOTED ON PLANS.

3. STRUCTURE BACKFILL FOR THE BOX CULVERT AND WINGWALLS SHALL CONFORM TO STRUCTURE BACKFILL (CLASS 1)

SPECIFICATIONS, AND SHALL BE PLACED IN ACCORDANCE WITH CDOT SPECIFICATIONS, SECTION 206.

4. THE SOILS AND FOUNDATION INVESTIGATION FOR THE CONCRETE BOX CULVERT AND WINGWALLS WAS PERFORMED BY CTL

THOMPSON, INC. THE SUB SURFACE CONDITIONS AND RECOMMENDATIONS FOR THE STRUCTURE ARE CONTAINED IN A REPORT

DATED JULY 3, 2013, PROJ  NO. DN46,599-125. REFER TO THE SPECIFICATIONS FOR COPIES OF THESE REPORTS.

5. THE BOTTOM SLAB OF THE BOX CULVERT, AND THE WINGWALL FOOTINGS SHALL NOT BE PLACED UNTIL SUBGRADE IS OBSERVED

AND APPROVED IN WRITING BY THE ENGINEER.

6. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M-213.

7. THE COST FOR EXPANSION JOINT MATERIAL SHALL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

8. WATER STOPS SHALL MEET THE REQUIREMENTS OF CDOT SPECIFICATIONS, SECTION 518.

9. STRUCTURAL CONCRETE EXPOSED TO SOIL SHALL CONFORM TO CEMENTITIOUS MATERIALS REQUIREMENTS CLASS 0

CORRESPONDING TO SULFATE EXPOSURE CLASS 0.

10. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT)

11. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED AND ROUGHENED BEFORE FRESH CONCRETE IS PLACED.

12. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.

13. WINGWALL FOOTINGS AND BOTTOM SLAB OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.

14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

15. THE CONTRACTOR SHALL NOT BACKFILL STRUCTURES UNTIL TOP SLAB AND WALLS HAVE REACHED 80% OF DESIGN STRENGTH.

16. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4", UNLESS SHOWN OR OTHERWISE NOTED.

17. GRADE 60 REINFORCING STEEL IS REQUIRED.

18. ALL REINFORCING STEEL SHALL BE BLACK REINFORCING BARS UNLESS OTHERWISE NOTED.

19. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK (NON-EPOXY COATED) REINFORCING BARS

PLACED IN ACCORDANCE WITH SUBSECTION 602.06, THESE SPLICE LENGTH SHALL INCREASE BY 25% FOR BARS SPACED LESS

THAN 6" ON CENTER.

20. ALL REINFORCEMENT SHALL HAVE A CLEAR COVERAGE OF 2", EXCEPT AS SHOWN ON THE PLANS. CLEAR COVERAGE SHALL BE

MEASURED FROM THE SURFACE OF THE CONCRETE TO THE OUTSIDE OF THE REINFORCEMENT.

21. THE STOCK LENGTH USED FOR ALL REINFORCING IS 60 FEET.

22. ALL TRANSVERSE REINFORCING SHAlL BE NORMAL TO THE CENTERLINE OF THE BOX.

23. FlLTER MATERIAL AND CLOTH FOR WINGWALL DRAIN HOLES SHALL BE INCLUDED IN WORK.

24. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

25. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

26. STATIONS, ELEVATIONS, AND DIMENSIONS CONTAlNED IN THESE PLANS ARE CALCULATED FROM A RECENT FlELD SURVEY. THE

CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FlELD BEFORE ORDERING OR FABRICATING ANY MATERIAL

27. THE INFORMATION SHOWN ON THESE PLANS CONCERNING-THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT

GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATION AS

TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE

CONTRACTOR SHALL CONTACT THE UTILITY NOTIFlCATlON CENTER OF COLORADO AT 1-800-922-1987 AT LEAST 2 DAYS (NOT

INCLUDING THE DAY OF NOTlFlCATlON) PRIOR TO ANY EXCAVATION OR OTHER EARTHWORK.

28. A STRUCTURAL CONCRETE COATING SHALL BE APPLIED TO ALL GRAY CONCRETE (NO INTEGRAL COLOR) EXPOSED SURFACES TO

1'-0” BELOW FINAL GRADE UNLESS OTHERWISE NOTED. THE COLOR SHALL BE EQUIVALENT TO FEDERAL STANDARD 595B, COLOR

NO. 33522 (LIGHT TAN). TEST PANELS SHALL BE SUBMITTED IN ACCORDANCE WITH CDOT STANDARD SPECIFICATION 601.14(B) 4.

DESIGN DATA

AASHTO LRFD 6TH EDITION, 2012

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN

LOADING DATA:

LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, AND COLORADO PERMIT TRUCK

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 PCF

HORIZONTAL EARTH LOAD = 30 PCF

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 PCF

HORIZONTAL EARTH LOAD = 60 PCF

LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2'-0" OF EARTH

REINFORCED CONCRETE:

CLASS D CONCRETE: f' c = 4,500 psi

REINFORCING STEEL: f y = 60,000 psi

BAR SIZE:

SPLICE LENGTH FOR CLASS D CONCRETE:
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CBC  INV.=22.60

CBC  INV.=22.26

L TRAIL EL.=23.24
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N:257876.39

E:68917.85

CBC INV.=22.22

N:257876.21

E:68880.89

CBC INV.=22.31

N:257932.79

E:68843.76

CBC INV.=22.65

N:257932.96

E:68880.73

CBC INV.=22.55

L TRAIL EL.=23.59

C

CAREFULLY PLACE

ROCK ON TOP OF

FOOTER SO THAT

FOOTER DOES NOT

GET DAMAGED

CAREFULLY PLACE ROCK ON TOP

OF FOOTER SO THAT FOOTER

DOES NOT GET DAMAGED

CONSTRUCT WALL 20 PER CDOT M&S STANDARDS M-601-1,

M-601-10, AND M-601-20 FOR FOOTER CONNECTION TO CBC,

AND WINGWALL CONNECTION TO CBC.
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PAN, INSIDE CBC

WALL 18

SEE SHT. 263

GRADE CONTROL

STRUCTURE 10,

SEE SHT. 181

WONDERLAND CREEK

CENTERLINE

DOUBLE 15'-0"(S) x 9'-6"(R)

CONCRETE BOX CULVERT.

REINFORCEMENT PER CDOT M&S

STANDARD M-601-2 FOR A DOUBLE

16'-0"(S) X 10'-0"(R) CONCRETE

BOX CULVERT

CONSTRUCT PER M-601-2

CDOT M&S STANDARDS

BUT WITH A 1'-0" THICK

CENTER WALL

TRAIL CENTERLINE

SEE SHT. 227

CONSTRUCT 3'-0" TOEWALL TYP. UPSTREAM

AND DOWNSTREAM FACE OF CULVERT

PER CDOT M-601-2 DETAIL.

WALL 20,

SEE SHT. 264

WALL 19,

SEE SHT. 263

WALL 14

SEE SHTS. 255 - 258

GRADE CONTROL

STRUCTURE 9,

SEE SHT. 181

WALL 16,

SEE SHT. 261

WALL 17,

SEE SHT. 262

Kalmia Ave.
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WATER LINE 5

LOWERING AND

CASING PIPE,

SEE SHT. 195

STORM LINE 20

SEE SHT. 205

Ex. Curb and
Gutter (Typ.)

Ex. Edge of
Asphalt

Ex. Left Hand Waterline
TO BE REMOVED

SEE SHT. 195

STORM LINE 21A

SEE SHT. 206

STORM LINE 21

SEE SHT. 206

NO. 16
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NOTES:

1. CONTRACTOR SHALL RESTORE KALMIA AVENUE TO THE

EXISTING GRADES, EXISTING EDGE OF ASPHALT,

EXISTING CURB AND GUTTER ALIGNMENT, AND

PROPOSED SIDEWALK AND TRAIL ALIGNMENT.

2. THE CITY OF BOULDER SHALL PROVIDE ALL NECESSARY

PERMANANT ROAD STRIPING. THIS WORK SHALL BE

COORDINATED WITH THE CITY OF BOULDER PRIOR TO

OPENING THE ROADWAY.

3. CONTRACTOR SHALL REFER TO THE LIGHTING

IMPROVEMENT PLAN PRIOR TO CONSTRUCTION OF THE

KALMIA AVE. BOX CULVERT. NECESSARY ADJUSTMENTS

SHALL BE MADE TO THE CBC TO INCORPORATE LIGHTING.
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L TRAIL

C

TRAIL

SEE SHT. 227

8'-0"

COMPLETELY CLEAN FLOOR AND APPLY ACRYLIC LATEX EMULSION

CONCRETE BONDING AGENT PER MANUFACTURER'S INSTRUCTIONS

PRIOR TO INSTALLING CONCRETE OVERLAY. BONDING AGENT MATERIAL

SHALL BE APPROVED BY THE ENGINEER PRIOR TO USE. BONDING

AGENT COST TO BE INCLUDED IN THE COST OF THE WORK.

FIBEROUS

REINFORCED

CONCRETE

CONSTRUCTION

JOINT (TYP.)

#4 @ 12" O.C. E.W. OR

EQUIVALENT WELDED

WIRE FABRIC

CENTERED IN SLAB

2%

CONSTRUCT PER CDOT M&S STANDARDS

M-601-2, BUT WITH A 1'-0" THICK CENTER WALL

(USE DESIGN DATA FOR A 16'-0" (S) x 10'-0" (R)

CBC FOR THE REINFORCEMENT)

2'-0" COLORED

CONCRETE

SHOULDER

SEE SHT. 241

2'-0"

SLOPE PAN SURFACE AT 1"/FOOT PER

CONCRETE PAN DETAIL ON SHT. 241

EL.=5323.24 (D/S)

EL.=5323.59 (U/S)

LINES OF

REINFORCEMENT

IN HEADWALL

(SEE SECTION A-A)

 L

C

HEADWALL SKEW

ANGLE = 57°

LINES OF REINFORCEMENT IN CBC

REINFORCEMENT PER CDOT M-601-2 DETAIL
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STIRRUPS

#5 @ 6"

2'-0"

3'-0"

1'-6"

2" CLR (TYP.)

#4 @ 1-0"

1'-6"

#5 ADDITIONAL WALL

REINFORCEMENT

3/4" CHAMFER (TYP.)

HEADWALL

MIDDLE CBC WALL

SECTIONAL PLAN

4" FILLET (TYP.)

(SEE NOTE)

STIRRUPS

#4 @ 1'-0"

8"

3
'
-
0
"

10' (MAX.)

#4 @ 1'-0"

THICKEN SLAB @ END

TO DOWEL INTO CBC

BOTTOM SLAB
#4 @ 1'-0"

(CENTERED)

BOTTOM SLAB

REINFORCING

(NOT SHOWN)

CONCRETE TRAIL

APPROACH SLAB TO

MATCH GRADES OF

UNDERPASS

CONCRETE OVERLAY

1/2" EXP. JT.

#4 (2'-0")

DOWEL

@ 1'-0"

NOTE:

THE 4" FILLET SHALL BE OMITTED

FROM THE CENTER WALL IN THE

AREA OF THE CONNECTION TO

WALLS 17 AND 19.

EL.= 5336.00

9"

CBC WALL

(REINFORCEMENT

NOT SHOWN)
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(SEE SECTION A-A)
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PEDESTRIAN UNDERPASS CBC CELL SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'
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SECTION
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28TH STREET CULVERT

GENERAL INFORMATION
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STRUCTURE GENERAL NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, 2011 EDITION, AS APPLICABLE TO THE PROJECT.

2. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT STANDARD PLANS, M&S STANDARDS M-206-1,

UNLESS OTHERWISE NOTED ON PLANS.

3. STRUCTURE BACKFILL FOR THE BOX CULVERT AND WINGWALLS SHALL CONFORM TO STRUCTURE BACKFILL (CLASS 1)

SPECIFICATIONS, AND SHALL BE PLACED IN ACCORDANCE WITH CDOT SPECIFICATIONS, SECTION 206.

4. THE SOILS AND FOUNDATION INVESTIGATION FOR THE CONCRETE BOX CULVERT AND WINGWALLS WAS PERFORMED BY CTL

THOMPSON, INC. THE SUB SURFACE CONDITIONS AND RECOMMENDATIONS FOR THE STRUCTURE ARE CONTAINED IN A REPORT

DATED JULY 3, 2013, PROJ  NO. DN46,599-125. REFER TO THE PROJECT SPECIFICATIONS FOR COPIES OF THESE REPORTS.

5. THE BOTTOM SLAB OF THE BOX CULVERT, AND THE WINGWALL FOOTINGS SHALL NOT BE PLACED UNTIL SUBGRADE IS OBSERVED

AND APPROVED IN WRITING BY THE ENGINEER.

6. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M-213.

7. THE COST FOR EXPANSION JOINT MATERIAL SHALL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

8. WATER STOPS SHALL MEET THE REQUIREMENTS OF CDOT SPECIFICATIONS, SECTION 518.

9. STRUCTURAL CONCRETE EXPOSED TO SOIL SHALL CONFORM TO CEMENTITIOUS MATERIALS REQUIREMENTS CLASS 0

CORRESPONDING TO SULFATE EXPOSURE CLASS 0.

10. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT)

11. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED AND ROUGHENED BEFORE FRESH CONCRETE IS PLACED.

12. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.

13. WINGWALL FOOTINGS AND BOTTOM SLAB OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.

14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

15. THE CONTRACTOR SHALL NOT BACKFILL STRUCTURES UNTIL TOP SLAB AND WALLS HAVE REACHED 80% OF DESIGN STRENGTH.

16. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4", UNLESS SHOWN OR OTHERWISE NOTED.

17. GRADE 60 REINFORCING STEEL IS REQUIRED.

18. ALL REINFORCING STEEL SHALL BE BLACK REINFORCING BARS UNLESS OTHERWISE NOTED.

19. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK (NON-EPOXY COATED) REINFORCING BARS

PLACED IN ACCORDANCE WITH SUBSECTION 602.06, THESE SPLICE LENGTH SHALL INCREASE BY 25% FOR BARS SPACED LESS

THAN 6" ON CENTER.

20. ALL REINFORCEMENT SHALL HAVE A CLEAR COVERAGE OF 2", EXCEPT AS SHOWN ON THE PLANS. CLEAR COVERAGE SHALL BE

MEASURED FROM THE SURFACE OF THE CONCRETE TO THE OUTSIDE OF THE REINFORCEMENT.

21. THE STOCK LENGTH USED FOR ALL REINFORCING IS 60 FEET.

22. ALL TRANSVERSE REINFORCING SHAlL BE NORMAL TO THE CENTERLINE OF THE BOX.

23. FlLTER MATERIAL AND CLOTH FOR WINGWALL DRAIN HOLES SHALL BE INCLUDED IN WORK.

24. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

25. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

26. STATIONS, ELEVATIONS, AND DIMENSIONS CONTAlNED IN THESE PLANS ARE CALCULATED FROM A RECENT FlELD SURVEY. THE

CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FlELD BEFORE ORDERING OR FABRICATING ANY MATERIAL

27. THE INFORMATION SHOWN ON THESE PLANS CONCERNING-THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT

GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATION AS

TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE

CONTRACTOR SHALL CONTACT THE UTILITY NOTIFlCATlON CENTER OF COLORADO AT 1-800-922-1987 AT LEAST 2 DAYS (NOT

INCLUDING THE DAY OF NOTlFlCATlON) PRIOR TO ANY EXCAVATION OR OTHER EARTHWORK.

28. FOR STRUCTURE NUMBER INSTALLATION, SEE STANDARD S-614-12.

29. A STRUCTURAL CONCRETE COATING SHALL BE APPLIED TO ALL GRAY CONCRETE (NO INTEGRAL COLOR) EXPOSED SURFACES TO

1'-0” BELOW FINAL GRADE UNLESS OTHERWISE NOTED. THE COLOR SHALL BE EQUIVALENT TO FEDERAL STANDARD 595B, COLOR

NO. 33522 (LIGHT TAN). TEST PANELS SHALL BE SUBMITTED IN ACCORDANCE WITH CDOT STANDARD SPECIFICATION 601.14(B) 4.

DESIGN DATA

AASHTO LRFD 6TH EDITION, 2012

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN

LOADING DATA:

LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, AND COLORADO PERMIT TRUCK

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 135 PCF

HORIZONTAL EARTH LOAD = 30 PCF

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 135 PCF

HORIZONTAL EARTH LOAD = 60 PCF

LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2'-0" OF EARTH

DESIGN LOADING (WINGWALLS):

ALLOWABLE BEARING PRESSURE = 3000 psf

UNIT SOIL WEIGHT = 135 PCF

ACTIVE LATERAL EARTH PRESSURE = 35 (ACTIVE) pcf

COEFFlCIENT OF SLIDING FRICTION = 0.50

DESIGN DATA (SOUNDWALL)

DESIGN METHOUD: LOAD AND RESISTANCE

LIVE LOAD:  2' SURCHARGE

WIND LOAD: 40 psf

UNIT WEIGHT OF SOIL = 135 pcf

EQUIVALENT FLUID PRESSURE = 35 pcf (ACTIVE)

COEFFICIENT OF SLIDING FRICTION = 0.50

REINFORCED CONCRETE:

CLASS D CONCRETE: f' c = 4,500 psi

REINFORCING STEEL: f y = 60,000 psi

BAR SIZE:

SPLICE LENGTH FOR CLASS D CONCRETE:

#4

1'-0"

#5

1'-4"

#6

1'-7"

#7

1'-11"

#8

2'-6"
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3'-11"

#11

4'-10"
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28TH STREET CULVERT PLAN

163
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04/08/15
JHK

06/18/15 JHK
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AutoCAD 2014
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NOTES:

1. CONTRACTOR SHALL RESTORE 28TH STREET TO EXISTING GRADES,

EXISTING EDGE OF ASPHALT, AND EXISTING CURB AND GUTTER

ALIGNMENT. THE PROPOSED SIDEWALK ALONG THE WEST SIDE OF 28TH

STREET SHALL SLOPE 2% MAX TO THE BACK OF CURB ELEVATION FOR THE

28TH STREET CURB AND GUTTER.

2. THE CITY OF BOULDER SHALL PROVIDE ALL NECESSARY PERMANENT ROAD

STRIPING. THIS WORK SHALL BE COORDINATED WITH THE CITY OF

BOULDER PRIOR TO OPENING THE ROADWAY. ROAD STRIPING SHALL BE

INSTALLED TO MATCH EXISTING CONDITIONS.

3. CONTRACTOR SHALL REFER TO THE LIGHTING IMPROVEMENT PLAN FOR

THE 28TH STREET UNDERPASS PRIOR TO ORDERING PRECAST SECTIONS

AND PRIOR TO CONSTRUCTION OF THE BOX CULVERT. NECESSARY

ADJUSTMENTS SHALL BE MADE TO THE CBC TO INCORPORATE LIGHTING.
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POCKET DETAIL ON THIS SHEET.
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SEE CBC PLAN VIEW

CAST-IN-PLACE CONCRETE

DOUBLE BOX CULVERT

PRECAST

CONCRETE

 CULVERT

BOTTOM SLAB

REINFORCEMENT

1

1

#4         @ 1'-0"

ALLOWABLE 1" MAX.

RELIEF FOR FORMLINER
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WATER PROOFING (MEMBRANE)

CONT. APPLIED

GEOTEXTILE (DRAINAGE) (CLASS 2)

MIN 12" OVERLAP

CLASS A FILTER MATERIAL

CBC TOP SLAB

6"

6"

2'-6"
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SCALE: 1/8" = 1'-0"

4'2' 8'

SECTION C

SECTION
0'

SCALE: 1/4" = 1'-0"

2'1' 4'

B

WATER PROOFING/PLANTING POCKET DETAIL
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SCALE: 1/4" = 1'-0"

2'1' 4'

D-15-BR

SEE WATER

PROOFING/PLANTING

POCKET DETAIL ON

THIS SHEET.
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16'-0"2'-1"16'-0"1'-0"

36'-1"

2" CLR. (TYP.)

2" CLR.

3" CLR.

#8 @ 6"

#7 @ 6"

#7 @ 6"

#9 @ 6"

#5         @ 6"

5'-0"

5
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-
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#4        @ 6"

1
0
'
-
8
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#5        @ 6"

(TYP.)

1
0
'
-
8
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5'-0"

#4 @ 1'-0" CONT.

(TYP.)

#4 @ 1'-0" CONT.

(TYP.)

#4 @ 1'-0" CONT.

(TYP.)

#4     @ 6"

4
'
-
8
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#4      @ 6"

1
0
'
-
8
"

#4        @ 6" (TYP.)

4
'
-
8
"

CONSTRUCTION

JOINT (TYP.)

3'-0"

1'-6"

8'-0"

FIBEROUS REINFORCED CONCRETE

WITH BROOM FINISH. TOOL CRACK

CONTROL JOINTS AT EVERY BOX

CULVERT JOINT.

COMPLETELY CLEAN FLOOR AND APPLY ACRYLIC LATEX EMULSION

CONCRETE BONDING AGENT PER MANUFACTURER'S INSTRUCTIONS

PRIOR TO INSTALLING CONCRETE OVERLAY. BONDING AGENT MATERIAL

SHALL BE APPROVED BY THE ENGINEER PRIOR TO USE. BONDING

AGENT COST TO BE INCLUDED IN THE COST OF THE WORK.

TRAIL HORIZONTAL CONTROL

LINE SEE SHT. 230

1'-0"

(TYP.)

1'-0"

(TYP.)

#4          @ 6" (TYP.)

1'-0"

1
'
-
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"

9
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"
 
(
M

I
N

)

3'-0"

EL.=5347.00 (U/S)

EL.=5346.40 (D/S)

SLOPE PAN AT 1"/FOOT PER

CONCRETE PAN DETAIL ON SHT. 241

WALL 26

SEE SHT. 273

CBC HEADWALL

28TH STREET CULVERT

WING WALL

WALL 27

SEE SHT. 274

14 ~ #4        @ EQ. SPA.

11 - TOP & BOTT.

LONGITUDINAL (TOT. 22)

#4 FOOTING BARS,

PROJECT 1'-0" INTO

CULVERT FLOOR

1
'
-
6
"

#4      @ 1'-0"

(TOT. 14)

1

'
-

6

"

EDGE OF FOOTING

CBC BOTTOM

SLAB

8

'
-

9

-

1

/

2

"

WALL 26

(SOUNDWALL

ON SPREAD

FOOTING)#6 @ 7"

1/2" EXPANSION

JOINT MATERIAL

1/2" EXPANSION

JOINT MATERIAL

PLACE 3'-0" WIDE

APPROVED

WATERSTOP

AT JOINT

#4 @ 1'-0"

FRONT FACE

OF 28TH

STREET WING

WALL

FRONT FACE OF

WALL 27

#4 @ 1'-0"

#7 @ 6"

#8         @ 1'-0"

2

'
-

0

"

1
'
-
6
"

EDGE OF FOOTING

WALL 29

SEE SHT. 277

8 LONGITUDINAL

#4 FOOTING BARS

PROJECTED 1'-0" INTO

CULVERT FLOOR

#5 x         @ 1'-0"

E.F. PROJECTED

2'-0" INTO WALL

1
'
-
6
"

2

'

-

0

"

C.I.P. CBC
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DETAIL 2
FOOTING/CBC BOTTOM SLAB CONNECTION DETAIL, SHT. 163
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WALL 27, SEE SHTS. 274-275

8'-9-1/2"

28TH STREET

CULVERT WING WALL

TOP OF

WALL 27

8'-8-3/4"

WALL

ON SPREAD

FOOTING

1/2" EXPANSION

JOINT MATERIAL

TOP OF HEADWALL

EL.=60.5

TOP OF TOP SLAB

TOP OF WALL

EL.=60.5

TOP OF

FOOTING

EL.=58.0

TOP OF FOOTING

EL.=46.0

TOP OF WALL

EL.=63.0

WALL ON CBC

EDGE OF FOOTING

(TYP.)

WALL 27 LAYOUT LINE

(FRONT FACE OF WALL)

SEE SHTS. 274 - 275

WALL 26

(FRONT FACE OF

WALL) SEE SHT. 273

1/2" EXPANSION JOINT MATERIAL

FULL HEIGHT OF WALL

1/2" EXPANSION

JOINT MATERIAL

SOUNDWALL
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FOOTING
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CBC HEADWALL
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D

WALL 26, SEE SHT. 273

CULVERT

OPENING

STANDARD RAILING ON HEADWALL

SEE SHT. 334
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1'-0"

2'-0"

1'-0"

3" CLR.

TW EL.= VARIES 70.10 TO 66.40

#4 @ 1'-0"

ALLOWABLE 1" MAX.

RELIEF FOR FORM LINER

TOP OF TRAIL

EL.= 63.0±

TW EL.= 60.5

ALLOWABLE 1" MAX.

RELIEF FOR FORM LINER

3" CLR.

2" CLR. (TYP.)

FRONT FACE OF

RETAINING WALL

#4 @ 1'-0"

#4 @ 1'-0"

#4 @ 7"

#6 @ 7"

TF EL.= 46.0

#6 @ 6"

#6       @ 7"

3'-2"
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16 ~ #4 CONT. @
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BOTT. (TOT. 32)

#4 CONT.

#4    @ 1'-0"

#4 CONT.

#4       @ 1'-0"

#4 @ 1'-0"

L SHEAR KEY

C

#4         @ 1'-0"

#4 @ 1'-0"

#6        @ 7"

FINAL GRADE

6"

TF EL.=58.0

CONST. JOINT.

1/2 " EXP. JOINT

MATERIAL

CONST. JOINT.

3" CLR

3" CLR

C

L

STANDARD RAILING

SEE SHT. 334

9"

9"

9" COLORED CAP

(TYP. BOTH WALLS)

3/4" TRIANGLE

(TWO 3/4" CHAMFERS)

AT COLD JOINT

(TYP. BOTH SIDES)

OPTIONAL

CONST.

JOINT

WALL 26

#6 @ 7"
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'
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"

1'-6"
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ELEVATION (NW CORNER)

ENLARGED PLAN DETAIL (NW CORNER)
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9" COLORED CONCRETE CAP
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9" COLORED CONCRETE CAP
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1'-0"

(TYP.)

1'-0"

(TYP.)

CONSTRUCTION
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#4 @ 1'-0"

(TYP.)

#9 @ 6"
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2" CLR.

#4      @ 6"
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CAST-IN-PLACE CBCPRECAST CBC
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EL.=61.0
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3" CLR.

FINAL

GRADE

#5 @ 1'-0"

#4       @6"

3 ~ #8 @

EQ. SPA

(TOT. 6)

TOP SLAB

REINFORCEMENT

BOTTOM SLAB

REINFORCEMENT

#4    @ 1'-0"

#4 PLACED AS

SHOWN (CONT.)

TRAIL HORIZONTAL CONTROL

LINE SEE SHT. 230

FIBEROUS REINFORCED CONCRETE

WITH BROOM FINISH. TOOL CRACK

CONTROL JOINTS AT EVERY BOX

CULVERT JOINT.
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3'-0"

1'-6"
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EL.=5347.00 (U/S)
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SLOPE PAN AT 1"/FOOT PER

CONCRETE PAN DETAIL ON SHT. 241
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C
B

C
 
R
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S

E

*

1
'
-
0
"

1
'
-
0
"

PROFILE RUBBER GASKETS

TO SEAL PRECAST CBC

JOINTS (ASTM C1677)

UNDERPASS ONLY:

COMPLETELY SEAL ENTIRE JOINT WITH

STRATA TECH "ST-591 HYDROTITE DRY OAKUM"

PROCESS PER MANUFACTURER'S

INSTRUCTIONS OR APPROVED EQUAL.

UNDERPASS ONLY:

WATER-TIGHT JOINT TREATMENT ON TOP AND

SIDES WITH EXTERNAL SEALING BAND WRAP (ASTM

C877) INSTALLED PER MANUFACTURER'S

INSTRUCTIONS PRIOR TO WRAPPING WITH

GEOTEXTILE FILTER FABRIC

UNDERPASS ONLY:

FIBEROUS REINFORCED CONCRETE

WITH BROOM FINISH. TOOL CRACK

CONTROL JOINTS AT EVERY BOX

CULVERT JOINT.

COMPLETELY WRAP THE OUTSIDE OF

EACH JOINT WITH GEOTEXTILE

(SEPARATOR) (CLASS 1) SEE NOTE 3.

CBC SPAN CBC SPAN

1" GAP

(FILL W/ SAND)

* **

1'-6" 1'-6"

*

LIGHTS (NOT SHOWN)

SEE LIGHTING PLANS

UNDERPASS ONLY:

COMPLETELY CLEAN FLOOR AND APPLY ACRYLIC

LATEX EMULSION CONCRETE BONDING AGENT

PER MANUFACTURER'S INSTRUCTIONS PRIOR TO

INSTALLING CONCRETE OVERLAY

STRUCTURE EXCAVATION

AND BACKFILL PER CDOT

STANDARD PLAN M-206-1

FILTER MATERIAL (CLASS A)

SUBGRADE STABILIZATION

*

#4 @ 12" O.C. E.W. OR

EQUIVALENT WELDED WIRE

FABRIC CENTERED IN SLAB

2%

3'-0"

3'-0"

1'-6"

8'-0"

SLOPE PAN AT 1"/FOOT

PER CONCRETE PAN

DETAIL ON SHT. 241

C

L

TRAIL

MATCH INSIDE DIMENSIONS

OF PRECAST CBC (ALL 4 SIDES)

FILTER MATERIAL (CLASS A)

SUBGRADE STABILIZATION

WATER-TIGHT JOINT TREATMENT AND

GEOTEXTILE (SEPARATOR) (CLASS 1),

SEE PRECAST CBC SECTION FOR

COMPLETE NOTES

APPLY WATERSTOP TREATMENT

ON JOINT PRIOR TO PLACING

CONCRETE (ALL 4 SIDES)

THOUROUGHLY CLEAN

PRECAST CBC JOINT

(ALL 4 SIDES)

CAST-IN-PLACE CBC

SKEWED EXTENSION

(SEE DETAILS)

PRECAST CBC

(SEE SECTION)

CAST PRECAST CBC

WIREBAR EXTENDING 14"

INTO CAST-IN-PLACE

CONCRETE (ALL 4 SIDES)
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INSTALLATION NOTES:

1. USE MECHANICAL PULLER TO MAKE THE JOINT TIGHTER AND UNIFORM.

2. JOINT OPENINGS AT THE OUTSIDE FACE SHALL NOT EXCEED 1-1/2

INCHES AT ANY LOCATION ALONG THE JOINT PERIMETER.

3. PROVIDE FABRIC WITH A MINIMUM WIDTH OF 2 FEET AND A LENGTH

SUFFICIENT THE ENSURE A MINIMUM OVERLAP OF 24 INCHES. THE

GEOTEXTILE MUST EXTEND A MINIMUM OF 12 INCHES BEYOND EACH

SIDE OF THE JOINT. SECURE THE FABRIC TIGHTLY AGAINST THE BOX

SECTIONS WITH METAL OR PLASTIC STRAPPING. OTHER METHODS

WHICH WILL HOLD THE GEOTEXTILE SECURELY AGAINST THE WALL OF

THE CULVERT UNTIL THE BACKFILL IS PLACED AND COMPACTED MAY BE

USED WHEN APPROVED BY THE ENGINEER.

0'

SCALE: 1/4" = 1'-0"

2'1' 4'

PRECAST CBC SECTION

0'

SCALE: 1/4" = 1'-0"

2'1' 4'

CONCRETE BOX CULVERT CONNECTION DETAIL
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STRUCTURE GENERAL NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, 2011 EDITION, AS APPLICABLE TO THE PROJECT.

2. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT STANDARD PLANS, M&S STANDARDS M-206-1,

UNLESS OTHERWISE NOTED ON PLANS.

3. STRUCTURE BACKFILL FOR THE BOX CULVERT AND WINGWALLS SHALL CONFORM TO STRUCTURE BACKFILL (CLASS 1)

SPECIFICATIONS, AND SHALL BE PLACED IN ACCORDANCE WITH CDOT SPECIFICATIONS, SECTION 206.

4. THE SOILS AND FOUNDATION INVESTIGATION FOR THE CONCRETE BOX CULVERT AND WINGWALLS WAS PERFORMED BY CTL

THOMPSON, INC. THE SUB SURFACE CONDITIONS AND RECOMMENDATIONS FOR THE STRUCTURE ARE CONTAINED IN A REPORT

DATED JULY 3, 2013, PROJ  NO. DN46,599-125. REFER TO THE PROJECT SPECIFICATIONS FOR COPIES OF THESE REPORTS.

5. THE BOTTOM SLAB OF THE BOX CULVERT, AND THE WINGWALL FOOTINGS SHALL NOT BE PLACED UNTIL SUBGRADE IS OBSERVED

AND APPROVED IN WRITING BY THE ENGINEER.

6. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M-213.

7. THE COST FOR EXPANSION JOINT MATERIAL SHALL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

8. WATER STOPS SHALL MEET THE REQUIREMENTS OF CDOT SPECIFICATIONS, SECTION 518.

9. STRUCTURAL CONCRETE EXPOSED TO SOIL SHALL CONFORM TO CEMENTITIOUS MATERIALS REQUIREMENTS CLASS 0

CORRESPONDING TO SULFATE EXPOSURE CLASS 0.

10. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT)

11. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED AND ROUGHENED BEFORE FRESH CONCRETE IS PLACED.

12. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.

13. WINGWALL FOOTINGS AND BOTTOM SLAB OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.

14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

15. THE CONTRACTOR SHALL NOT BACKFILL STRUCTURES UNTIL TOP SLAB AND WALLS HAVE REACHED 80% OF DESIGN STRENGTH.

16. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4", UNLESS SHOWN OR OTHERWISE NOTED.

17. GRADE 60 REINFORCING STEEL IS REQUIRED.

18. ALL REINFORCING STEEL SHALL BE BLACK REINFORCING BARS UNLESS OTHERWISE NOTED.

19. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK (NON-EPOXY COATED) REINFORCING BARS

PLACED IN ACCORDANCE WITH SUBSECTION 602.06, THESE SPLICE LENGTH SHALL INCREASE BY 25% FOR BARS SPACED LESS

THAN 6" ON CENTER.

20. ALL REINFORCEMENT SHALL HAVE A CLEAR COVERAGE OF 2", EXCEPT AS SHOWN ON THE PLANS. CLEAR COVERAGE SHALL BE

MEASURED FROM THE SURFACE OF THE CONCRETE TO THE OUTSIDE OF THE REINFORCEMENT.

21. THE STOCK LENGTH USED FOR ALL REINFORCING IS 60 FEET.

22. ALL TRANSVERSE REINFORCING SHAlL BE NORMAL TO THE CENTERLINE OF THE BOX.

23. FlLTER MATERIAL AND CLOTH FOR WINGWALL DRAIN HOLES SHALL BE INCLUDED IN WORK.

24. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

25. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

26. STATIONS, ELEVATIONS, AND DIMENSIONS CONTAlNED IN THESE PLANS ARE CALCULATED FROM A RECENT FlELD SURVEY. THE

CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FlELD BEFORE ORDERING OR FABRICATING ANY MATERIAL

27. THE INFORMATION SHOWN ON THESE PLANS CONCERNING-THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT

GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATION AS

TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE

CONTRACTOR SHALL CONTACT THE UTILITY NOTIFlCATlON CENTER OF COLORADO AT 1-800-922-1987 AT LEAST 2 DAYS (NOT

INCLUDING THE DAY OF NOTlFlCATlON) PRIOR TO ANY EXCAVATION OR OTHER EARTHWORK.

28. A STRUCTURAL CONCRETE COATING SHALL BE APPLIED TO ALL GRAY CONCRETE (NO INTEGRAL COLOR) EXPOSED SURFACES TO

1'-0” BELOW FINAL GRADE UNLESS OTHERWISE NOTED. THE COLOR SHALL BE EQUIVALENT TO FEDERAL STANDARD 595B, COLOR

NO. 33522 (LIGHT TAN). TEST PANELS SHALL BE SUBMITTED IN ACCORDANCE WITH CDOT STANDARD SPECIFICATION 601.14(B) 4.

DESIGN DATA

AASHTO LRFD 6TH EDITION, 2012

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN

LOADING DATA:

LIVE LOAD = AASHTO, H10 TRUCK

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 135 PCF

HORIZONTAL EARTH LOAD = 30 PCF

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 135 PCF

HORIZONTAL EARTH LOAD = 60 PCF

LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2'-0" OF EARTH

DESIGN LOADING (WINGWALLS):

ALLOWABLE BEARING PRESSURE = 2000 psf

UNIT SOIL WEIGHT = 135 PCF

ACTIVE LATERAL EARTH PRESSURE = 35 pcf

COEFFlCIENT OF SLIDING FRICTION = 0.50

REINFORCED CONCRETE:

CLASS D CONCRETE: f' c = 4,500 psi

REINFORCING STEEL: f y = 60,000 psi

BAR SIZE:

SPLICE LENGTH FOR CLASS D CONCRETE:
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REINFORCED SLAB (TYP.)

SEE SHT. 172 FOR DETAILS

BEGIN TRANSITION FROM

SLOPED SHOULDER TO

PAN AT START OF WALL 28
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SCALE: 1" = 6'-0"

0' 1'-6" 3' 6'

NOTES:

1. ALL CONCRETE SHALL BE CDOT CLASS D.

2. ALL REINFORCING STEEL SHALL BE GRADE 60 KSI.

WALL 28,

SEE SHT. 276

TRANSITION FROM

2'-6" TO 3'-0" COLORED

CONCRETE SHOULDER

SURFACE MOUNTED FLEXIBLE

REFLECTIVE DELINEATOR POST.

SURFACE MOUNTED FLEXIBLE

REFLECTIVE DELINEATOR POST.

SURFACE MOUNTED FLEXIBLE

REFLECTIVE DELINEATOR POST.

SURFACE MOUNTED FLEXIBLE

REFLECTIVE DELINEATOR POST.

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0" (TYP.)

1/2" EXP. JOINT

REINFORCED SLAB (TYP.),

SEE SHT. 172 FOR DETAILS

10'-0"

10'-0"

CONCRETE RUMBLE STRIP

TOOLED JOINTS 3/8" DEPTH

(TYP) W/ 3" FINISHED EDGE

HEAVY BROOM FINISH

PERPENDICULAR TO TRAIL

CENTER LINE

1'-0" O.C.

1

1

2

" FINISHED EDGE

A A

TOOLED JOINTS 3/8"

DEPTH (TYP) W/ 3"

FINISHED EDGE

1'-0"

(TYP.)

TYPICAL RUMBLE STRIP
SCORING PLAN

SECTION A-A

RUMBLE STRIP

(TYP.)
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TRAIL CROSSING PROFILE     B

SECTION          A

WINGWALL SECTION         C
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0'

SCALE: 1/4" = 1'-0"

2'1' 4'

SECTION     D

0'

SCALE: 1/4" = 1'-0"

2'1' 4'

0'

SCALE: 1/2" = 1'-0"

1'6" 2'

NOTE:

SECTION B IS SKEWED TO THE TRAIL ALIGNMENT

SO TRAIL DIMENSIONS ARE NOT TYPICAL.

SHT. 170

SHT. 170

SHT. 170

SHT. 170

0'

SCALE: 1/4" = 1'-0"

2'1' 4'

REINFORCING PLAN
6'

SCALE: 3/8" = 1'-0"

1'0 4'2'



#4 x 3'-0" @ 1'-0" PROJ. 1'-6"

INTO TRAIL SLAB, SEE

REINFORCING PLAN SHT. 171

CBC TOP SLAB

1/2" x 1" DEEP SILICONE

SEALANT

CONCRETE

TRAIL

3" CLR.

6"

VARIES, 10'-0" (MIN

SEE TRAIL CROSSING PLAN SHT. 170

REINFORCED SLAB

#5 @ 1'-0" PLACED PARALLEL

TO THE TRAIL C

L

#5 PLACED RADIAL

@ 1'-0" (MAX.)

1/2" EXP. JOINT

MATERIAL

CDOT STRUCTURE BACKFILL (CLASS 1)

COMPACTED TO 100% OF THE MAXIMUM

DRY DENSITY MEASURED IN ACCORDANCE

WITH ASTM D696 (BOTH SIDES)
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SECTION          E
SHT. 170

SCALE: 1/2" = 1'-0"

0' 6" 1' 2'
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STRUCTURE GENERAL NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE COLORADO DEPARTMENT OF TRANSPORTATION (CDOT) STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, 2011 EDITION, AS APPLICABLE TO THE PROJECT.

2. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH CDOT STANDARD PLANS, M&S STANDARDS M-206-1,

UNLESS OTHERWISE NOTED ON PLANS.

3. STRUCTURE BACKFILL FOR THE BOX CULVERT AND WINGWALLS SHALL CONFORM TO STRUCTURE BACKFILL (CLASS 1)

SPECIFICATIONS, AND SHALL BE PLACED IN ACCORDANCE WITH CDOT SPECIFICATIONS, SECTION 206.

4. THE SOILS AND FOUNDATION INVESTIGATION FOR THE CONCRETE BOX CULVERT AND WINGWALLS WAS PERFORMED BY CTL

THOMPSON, INC. THE SUB SURFACE CONDITIONS AND RECOMMENDATIONS FOR THE STRUCTURE ARE CONTAINED IN A REPORT

DATED JULY 3, 2013, PROJ  NO. DN46,599-125. REFER TO THE PROJECT SPECIFICATIONS FOR COPIES OF THESE REPORTS.

5. THE BOTTOM SLAB OF THE BOX CULVERT, AND THE WINGWALL FOOTINGS SHALL NOT BE PLACED UNTIL SUBGRADE IS OBSERVED

AND APPROVED IN WRITING BY THE ENGINEER.

6. EXPANSION JOINT MATERIAL SHALL MEET AASHTO SPECIFICATION M-213.

7. THE COST FOR EXPANSION JOINT MATERIAL SHALL NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

8. WATER STOPS SHALL MEET THE REQUIREMENTS OF CDOT SPECIFICATIONS, SECTION 518.

9. STRUCTURAL CONCRETE EXPOSED TO SOIL SHALL CONFORM TO CEMENTITIOUS MATERIALS REQUIREMENTS CLASS 0

CORRESPONDING TO SULFATE EXPOSURE CLASS 0.

10. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT)

11. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED AND ROUGHENED BEFORE FRESH CONCRETE IS PLACED.

12. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE APPROVED BY THE ENGINEER.

13. WINGWALL FOOTINGS AND BOTTOM SLAB OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.

14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

15. THE CONTRACTOR SHALL NOT BACKFILL STRUCTURES UNTIL TOP SLAB AND WALLS HAVE REACHED 80% OF DESIGN STRENGTH.

16. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4", UNLESS SHOWN OR OTHERWISE NOTED.

17. GRADE 60 REINFORCING STEEL IS REQUIRED.

18. ALL REINFORCING STEEL SHALL BE BLACK REINFORCING BARS UNLESS OTHERWISE NOTED.

19. THE FOLLOWING TABLE GIVES THE MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK (NON-EPOXY COATED) REINFORCING BARS

PLACED IN ACCORDANCE WITH SUBSECTION 602.06, THESE SPLICE LENGTH SHALL INCREASE BY 25% FOR BARS SPACED LESS

THAN 6" ON CENTER.

20. ALL REINFORCEMENT SHALL HAVE A CLEAR COVERAGE OF 2", EXCEPT AS SHOWN ON THE PLANS. CLEAR COVERAGE SHALL BE

MEASURED FROM THE SURFACE OF THE CONCRETE TO THE OUTSIDE OF THE REINFORCEMENT.

21. THE STOCK LENGTH USED FOR ALL REINFORCING IS 60 FEET.

22. ALL TRANSVERSE REINFORCING SHAlL BE NORMAL TO THE CENTERLINE OF THE BOX.

23. FlLTER MATERIAL AND CLOTH FOR WINGWALL DRAIN HOLES SHALL BE INCLUDED IN WORK.

24. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

25. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

26. STATIONS, ELEVATIONS, AND DIMENSIONS CONTAlNED IN THESE PLANS ARE CALCULATED FROM A RECENT FlELD SURVEY. THE

CONTRACTOR SHALL VERIFY ALL DEPENDENT DIMENSIONS IN THE FlELD BEFORE ORDERING OR FABRICATING ANY MATERIAL

27. THE INFORMATION SHOWN ON THESE PLANS CONCERNING-THE TYPE AND LOCATION OF UNDERGROUND UTILITIES IS NOT

GUARANTEED TO BE ACCURATE OR ALL INCLUSIVE. THE CONTRACTOR IS RESPONSIBLE FOR MAKING HIS OWN DETERMINATION AS

TO THE TYPE AND LOCATION OF UNDERGROUND UTILITIES AS MAY BE NECESSARY TO AVOID DAMAGE THERETO. THE

CONTRACTOR SHALL CONTACT THE UTILITY NOTIFlCATlON CENTER OF COLORADO AT 1-800-922-1987 AT LEAST 2 DAYS (NOT

INCLUDING THE DAY OF NOTlFlCATlON) PRIOR TO ANY EXCAVATION OR OTHER EARTHWORK.

28. A STRUCTURAL CONCRETE COATING SHALL BE APPLIED TO ALL GRAY CONCRETE (NO INTEGRAL COLOR) EXPOSED SURFACES TO

1'-0” BELOW FINAL GRADE UNLESS OTHERWISE NOTED. THE COLOR SHALL BE EQUIVALENT TO FEDERAL STANDARD 595B, COLOR

NO. 33522 (LIGHT TAN). TEST PANELS SHALL BE SUBMITTED IN ACCORDANCE WITH CDOT STANDARD SPECIFICATION 601.14(B) 4

DESIGN DATA

REINFORCEMENT PER CDOT M&S STANDARDS FOR

TRIPLE 16'(S) x 6'(R) CONCRETE BOX CULVERT

BAR SIZE:

SPLICE LENGTH FOR CLASS D CONCRETE:

#4
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9"

VARIES UPSTREAM FROM

2'-4-5/8" (NW) TO 2'-0" (SW)

OR DOWNSTREAM FROM

3'-1-1/8" (NE) TO 2'-8-3/8" (SE)

COLORED CONCRETE CAP

2 #5 CONT.

#4 @ 1'-0"

ALL REMAINING REINFORCING

BARS PER M&S STANDARDS

1
'
-
0
"
 
(
T

Y
P

.
)

#5 CONT. @ 1'-0" MAX

SPACING IN HEADWALL

3

4

" TRIANGLE (TWO 

3

4

"

CHAMFERS) AT COLD

JOINT (TYP. BOTH SIDES)

48'-4"

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

3
'
-
0
"

10" 10"10"10"

INVERT UPSTREAM = 5350.75

INVERT DOWNSTREAM = 5350.5

9" COLORED

CONCRETE CAP

EL.=5358.89

EL.=5358.50

TRIPLE 15'(S) x 5'(R)

CONCRETE BOX CULVERT

BOTTOM OF TOEWALL
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STRUCTURE #1 PROFILE

STRUCTURE #1 PLAN 3' DIA. (MIN.) BOULDERS, (TYP.)

PLACE BOULDERS TIGHTLY TOGETHER.

ALL GAPS BETWEEN BOULDERS SHALL

BE FILLED FULL DEPTH WITH BOULDER

FILLER MATERIAL. SEE TABLE ON SHT. 5

TOP OF BOULDER EL. (TYP.)

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" OF TOPSOIL

(TYP.)

STRUCTURE #2 PROFILE

STRUCTURE #2 PLAN

TYPE H (D

50

=18")

VOID-FILLED RIPRAP

DEPTH = 3'-0"

3' DIA. (MIN.) BOULDERS, (TYP.)

PLACE BOULDERS TIGHTLY TOGETHER.

ALL GAPS BETWEEN BOULDERS SHALL

BE FILLED FULL DEPTH WITH BOULDER

FILLER MATERIAL. SEE TABLE ON SHT. 5

TOP OF BOULDER EL. (TYP.)

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" OF TOPSOIL

(TYP.)

TYPE H (D

50

=18")

VOID-FILLED RIPRAP

DEPTH = 3'-0"

TOE OF

SLOPE (TYP.)

TOE OF

SLOPE (TYP.)

3' MIN. (TYP.)

WONDERLAND CREEK

STATION LINE
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50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"



WONDERLAND CREEK - GREENWAYS IMPROVEMENT PROJECT777 S. WADSWORTH BLVD. 4-100LAKEWOOD, COLORADO  80226(303) 988-4939
18405

STM 110-081

CONSULTING ENGINEERS

MULLER ENGINEERING CO., INC.
Computer File Information

Drawing File Name:

Full Path:

Last Modification Date:

Creation Date:

Sheet Revisions

Structure

Numbers

Designer:

Detailer: 

Sheet Subset:

Project No./Code

Scale:

Initials:

Initials:

Subset Sheets: Sheet Number: 
MEC PROJECT NO. 11039.03

AS SHOWN

Date: Comments Init.

No Revisions:

Revised:

Void:

As Constructed

10'5'0' 2.5'

GRADE CONTROL STRUCTURE #3 DETAILS
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STRUCTURE #3 PLAN

3' DIA. (MIN.) UNGROUTED

BOULDERS, (TYP.)

TOP OF BOULDER

EL. (TYP.)

TYPE VH (D

50

=2'-0")

VOID-FILLED RIPRAP

DEPTH = 4'-0" (TYP.)

TYPE VH (D

50

=2'-0")

VOID-FILLED RIPRAP

DEPTH = 4'-0"

BURY W/ 6" OF TOPSOIL

(TYP.)

PROTECT TREE

TYPE VH (D

50

=2'-0")

VOID-FILLED RIPRAP

DEPTH = 4'-0"

BURY W/ 6" TOPSOIL

(TYP.)

FLOW

GROUT CUTOFF WALL

(TYP.) SEE SHT. 332

WALL FOOTER

LIMITS (TYP.)

STORM LINE 6

SEE SHT. 202

WALL 8

SEE SHTS. 249 - 250

IRIS BOX CULVERT

SEE SHTS. 147 - 153

Iris Ave.

36" DIA. (MIN.)

GROUTED BOULDERS

(TYP.) SEE SHT. 332

WONDERLAND CREEK

STATION LINE

Ex. 2'-0" Rcp
Inv. El.=5289.2±

Ex. 34th St, 3 Cell
Culvert
Inv. El.=5290.1±

Ex.
Wingwall

TO BE PROTECTED

NOTE:

15 PLANTING POCKETS SHALL BE CONSTRUCTED WITHIN THE

LIMITS OF THE GROUTED BOULDERS. PLANTING POCKETS SHALL

CONSIST OF 6" TO 12" DIAMETER HOLES CONSTRUCTED THROUGH

GROUT, BETWEEN BOULDERS AS DIRECTED BY ENGINEER.
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STRUCTURE #4 PROFILE STRUCTURE #5 PROFILE

STRUCTURE #4 PLAN STRUCTURE #5 PLAN

3' DIA. (MIN.) BOULDERS, (TYP.)

PLACE BOULDERS TIGHTLY TOGETHER.

ALL GAPS BETWEEN BOULDERS SHALL

BE FILLED FULL DEPTH WITH BOULDER

FILLER MATERIAL. SEE TABLE ON SHT. 5
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TYPE M (D

50

=12")

VOID-FILLED

RIPRAP RUNDOWN

DEPTH = 2'-0"

BURY W/ 6" TOPSOIL

WALL 11

SEE SHT. 252

STORM LINE 12

SEE SHT. 204

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" TOPSOIL (TYP.)

TYPE M (D
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=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" TOPSOIL (TYP.)

TYPE H (D
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=18")

VOID-FILLED RIPRAP

DEPTH = 3'-0"

WONDERLAND CREEK

STATION LINE
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STATION LINE
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TOP OF BOULDER

EL. (TYP.)

TOP OF BOULDER

EL. (TYP.)

3' DIA. (MIN.) BOULDERS, (TYP.)

PLACE BOULDERS TIGHTLY TOGETHER.

ALL GAPS BETWEEN BOULDERS SHALL

BE FILLED FULL DEPTH WITH BOULDER

FILLER MATERIAL. SEE TABLE ON SHT. 5
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TOE OF

SLOPE (TYP.)

TYPE H (D
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VOID-FILLED RIPRAP

DEPTH = 3'-0"
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STRUCTURE #6 PROFILE

STRUCTURE #6 PLAN

3' DIA. (MIN.) BOULDERS, (TYP.)

PLACE BOULDERS TIGHTLY TOGETHER.

ALL GAPS BETWEEN BOULDERS SHALL

BE FILLED FULL DEPTH WITH BOULDER

FILLER MATERIAL. SEE TABLE ON SHT. 5

5
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0

0

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" TOPSOIL (TYP.)

WONDERLAND CREEK

STATION LINE

TOP OF BOULDER

EL. (TYP.)

PROTECT

TREE
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0
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TYPE H (D
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=18")

VOID-FILLED RIPRAP

DEPTH = 3'-0"

BOULDER WALL DETAIL A

TOP OF BOULDER EL.=5303.0

SEE SHT. 332
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 WALL 11

SEE SHT. 252

CONCRETE

PATH

BOULDER WALL

DETAIL A

TOP OF BOULDER

EL.=5304.0

SEE SHT. 332

BOULDER WALL DETAIL B

TOP OF BOULDER (UPPER) EL.=5304.0

TOP OF BOULDER (LOWER) EL.=5302.5

SEE SHT. 332
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STRUCTURE #8 PROFILE
STRUCTURE #7 PROFILE

STRUCTURE #8 PLANSTRUCTURE #7 PLAN

TOE OF

SLOPE (TYP.)

3' DIA. (MIN.) BOULDERS, (TYP.)

PLACE BOULDERS TIGHTLY TOGETHER. ALL

GAPS BETWEEN BOULDERS SHALL BE FILLED

FULL DEPTH WITH BOULDER FILLER MATERIAL.

SEE TABLE ON SHT. 5
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PROTECT TREES

TYPE M (D

50

=12")

VOID-FILLED RIPRAP

DEPTH = 2'-0"

BURY W/ 6" TOPSOIL

PROTECT TREES

TOP OF BOULDER EL.
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WATER LINE 1 PLAN

WATER LINE 1 PROFILE

SCALE: HORIZ. 1"=20'

            VERT. 1"=10'

NOTES:

1. NO POTHOLE INFORMATION WAS

OBTAINED IN THE AREA OF WATER

LINE 1. CONTRACTOR SHALL POTHOLE

WATER LINE PRIOR TO

CONSTRUCTION. POTHOLE SHALL BE

COMPLETED PRIOR TO ORDERING

STORM SEWER 1 MANHOLE.

2. ALL BENDS AND FITTINGS SHALL BE

RESTRAINED IN ACCORDANCE WITH

THE CITY OF BOULDER STANDARDS

AND DETAILS.

3. ABBREVIATIONS:

-DIP = DUCTILE IRON PIPE

-M.J. = MECHANICAL JOINT

-T.O.P. = TOP OF PIPE

-EL. = ELEVATION

4. ALL PROPOSED PIPE SHALL BE PVC

CLASS C900.
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WATER LINE 2 PLAN

NOTES:

1. CONTRACTOR SHALL VERIFY LOCATIONS

OF ALL UTILITIES AT TIE-IN LOCATIONS

PRIOR TO CONSTRUCTION. THESE

LOCATIONS SHALL BE REVIEWED WITH

ENGINEER PRIOR TO CONSTRUCTION.

2. ALL BENDS AND FITTINGS SHALL BE

RESTRAINED IN ACCORDANCE WITH THE

CITY OF BOULDER NOTES AND DETAILS.

3. ABBREVIATIONS:

-DIP = DUCTILE IRON PIPE

-M.J. = MECHANICAL JOINT

-T.O.P. = TOP OF PIPE

-EL. = ELEVATION

4. ALL PROPOSED PIPE SHALL BE PVC CLASS

C900.

5. THE 8" M.J. 22.5° BENDS AT STA. 0+11.69

AND STA. 1+26.38 CAN BE OMITTED FROM

WATERLINE CONSTRUCTION. THE 45°

BENDS ADJACENT TO THESE BENDS CAN

BE ROTATED AS NEEDED TO ACHIEVE THE

DESIRED BEND AND ALIGNMENT.

CONTRACTOR SHALL PROVIDE DETAILS TO

AND RECEIVE APPROVAL FROM ENGINEER

PRIOR TO CONSTRUCTION.
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NOTES:

1. WORK ON THE IRIS AVENUE 16" STEEL WATER LINE MAY ONLY

BE COMPLETED BETWEEN OCTOBER 15TH AND APRIL 15TH.

2. CONTRACTOR SHALL VERIFY LOCATIONS OF ALL UTILITIES AT

TIE-IN LOCATIONS PRIOR TO CONSTRUCTION. THESE

LOCATIONS SHALL BE REVIEWED WITH ENGINEER PRIOR TO

CONSTRUCTION.

3. ALL BENDS AND FITTINGS SHALL BE RESTRAINED IN

ACCORDANCE WITH THE CITY OF BOULDER NOTES AND

DETAILS.

4. ABBREVIATIONS:

-T.O.P. = TOP OF PIPE

-EL. = ELEVATION

5. THE 45° VERTICAL BEND AT STA. 0+23.33 CAN BE OMITTED

FROM THE WATERLINE CONSTRUCTION. THE 22.5° BEND AT

STATION 0+30.44 CAN BE A 45° BEND ROLLED TO ACHIEVE

DESIRED VERTICAL AND HORIZONTAL BENDS AND

ALIGNMENT. CONTRACTOR SHALL PROVIDE DETAILS TO AND

RECEIVE APPROVAL FROM ENGINEER PRIOR TO

CONSTRUCTION.

6. EXISTING STEEL WATER LINE IS A CLASS "H" PIPE WITH A PIPE

THICKNESS OF 0.219".

7. THE 8" LEG OF THE 16"x16"x8" TEE SHALL HAVE THE OUTER

DIAMETER OF AN 8" CAST IRON PIPE.
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NOTES:

1. WORK ON THE IRIS AVENUE 16" STEEL WATER LINE

MAY ONLY BE COMPLETED BETWEEN OCTOBER 15TH

AND APRIL 15TH.

2. CONTRACTOR SHALL VERIFY LOCATIONS OF ALL

UTILITIES AT TIE-IN LOCATIONS PRIOR TO

CONSTRUCTION. THESE LOCATIONS SHALL BE

REVIEWED WITH ENGINEER PRIOR TO CONSTRUCTION.

3. ALL BENDS AND FITTINGS SHALL BE RESTRAINED IN

ACCORDANCE WITH THE CITY OF BOULDER NOTES

AND DETAILS.

4. ABBREVIATIONS:

-DIP = DUCTILE IRON PIPE

-M.J. = MECHANICAL JOINT

-T.O.P. = TOP OF PIPE

-EL. = ELEVATION

5. ALL PROPOSED PIPE SHALL BE PVC CLASS C900.

6. THE 8" LEG OF THE 16"x16"x8" TEE SHALL HAVE THE

OUTER DIAMETER OF AN 8" CAST IRON PIPE.
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NOTES:

1. WORK ON THE IRIS AVENUE 16" STEEL WATER LINE MAY ONLY BE

COMPLETED BETWEEN OCTOBER 15TH AND APRIL 15TH.

2. CONTRACTOR SHALL VERIFY LOCATIONS OF ALL UTILITIES AT TIE-IN

LOCATIONS PRIOR TO CONSTRUCTION. THESE LOCATIONS SHALL

BE REVIEWED WITH ENGINEER PRIOR TO CONSTRUCTION.

3. ALL BENDS AND FITTINGS SHALL BE RESTRAINED IN ACCORDANCE

WITH THE CITY OF BOULDER NOTES AND DETAILS.

4. ABBREVIATIONS:

-T.O.P. = TOP OF PIPE

-EL. = ELEVATION

5. EXISTING STEEL WATER LINE IS A CLASS "H" PIPE WITH A PIPE

THICKNESS OF 0.219".

6. THE 8" LEG OF THE 16"x16"x8" TEE SHALL HAVE THE OUTER

DIAMETER OF AN 8" CAST IRON PIPE.

DOWNSTREAM
KEYMAP

WATER LINE 4 PLAN

WATER LINE 4 PROFILE

SCALE: HORIZ. 1"=20'

            VERT. 1"=10'
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NOTES:

1. WORK ON THE IRIS AVENUE 16" STEEL WATER LINE

MAY ONLY BE COMPLETED BETWEEN OCTOBER 15TH

AND APRIL 15TH.

2. CONTRACTOR SHALL VERIFY LOCATIONS OF ALL

UTILITIES AT TIE-IN LOCATIONS PRIOR TO

CONSTRUCTION. THESE LOCATIONS SHALL BE

REVIEWED WITH ENGINEER PRIOR TO CONSTRUCTION.

3. ALL BENDS AND FITTINGS SHALL BE RESTRAINED IN

ACCORDANCE WITH THE CITY OF BOULDER NOTES

AND DETAILS.

4. ABBREVIATIONS:

-DIP = DUCTILE IRON PIPE

-M.J. = MECHANICAL JOINT

-T.O.P. = TOP OF PIPE

-EL. = ELEVATION

5. ALL PROPOSED PIPE SHALL BE PVC CLASS C900.

6. THE 8" LEG OF THE 16"x16"x8" TEE SHALL HAVE THE

OUTER DIAMETER OF AN 8" CAST IRON PIPE.

DOWNSTREAM
KEYMAP

WATER LINE 4.1 PLAN

WATER LINE 4.1 PROFILE

SCALE: HORIZ. 1"=20'

            VERT. 1"=10'
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WATER LINE 5 PROFILE

SCALE: HORIZ. 1"=20'

            VERT. 1"=10'

UPSTREAM KEYMAP

NOTES:

1. CONTRACTOR SHALL VERIFY LOCATIONS

OF ALL UTILITIES AT TIE-IN LOCATIONS

PRIOR TO CONSTRUCTION. THESE

LOCATIONS SHALL BE REVIEWED WITH

ENGINEER PRIOR TO CONSTRUCTION.

2. ALL BENDS AND FITTINGS SHALL BE

RESTRAINED IN ACCORDANCE WITH THE

CITY OF BOULDER NOTES AND DETAILS.

3. ABBREVIATIONS:

-DIP = DUCTILE IRON PIPE

-M.J. = MECHANICAL JOINT

-T.O.P. = TOP OF PIPE

-EL. = ELEVATION

4. ALL PROPOSED PIPE SHALL BE PVC CLASS

C900.

5. IF IN CONFLICT THE EXISTING LEFT HAND

WATER 1" WATER LINE SHALL BE

EXCAVATED AND EXPOSED BY THE

CONTRACTOR. LEFT HAND SHALL BE

RESPONSIBLE FOR OPERATING ALL

VALVES, CUTTING AND REMOVING THE

WATER LINE AS NEEDED, INSTALLING A

PLUG AND CONSTRUCTING THE THRUST

BLOCK. THE CONTRACTOR SHALL

BACKFILL THE WATERLINE.

5'0' 10' 20'
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WATER LINE 6 PLAN

NOTE:

CONTRACTOR SHALL POTHOLE AND SURVEY LOCATION OF WATER

LINE AND PROVIDE INFORMATION TO THE CITY OF BOULDER. IF

WATER LINE IS IN CONFLICT WITH THE PROPOSED IMPROVEMENTS,

THE CITY WILL COORDINATE THE PREPARATION OF DESIGN

IMPROVEMENTS AND PROVIDE TO THE CONTRACTOR FOR PRICING.

UPSTREAM KEYMAP
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WATER LINE 7 PLAN & PROFILE
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WATER LINE 7 PLAN

NOTE:

EXISTING WATER LINE HAS BEEN SHOWN

ACCORDING TO ASBUILT INFORMATION. ASBUILTS

INDICATE THE WATER LINE IS 10-FT BELOW GRADE

IN A 60-FT LONG SLEEVE IN THE VICINTY OF THE

EXISTING CULVERT. CONTRACTOR TO CONFIRM

DEPTH, CASING, AND ALIGNMENT.

WATER LINE 7 PROFILE

SCALE: HORIZ. 1"=20'

            VERT. 1"=10'

UPSTREAM KEYMAP
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WATER LINE 3
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61.64 LF 20" DIA.

CASING PIPE
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BOX CULVERT

SEE SHT 148

BRIDGER TRAIL

BOX CULVERT

SEE SHT. 114

5275 5275

SCALE: HORIZ. 1" = 40'

               VERT. 1" = 10'

EX. 8" VCP (N)

INV. EL. = 5287.3±

EX. 10" VCP (E)

INV. EL. = 5286.2±

NOTE: THE CITY OF BOULDER G.I.S.

DATA INDICATES THAT THIS LINE IS AN

8" VCP. CONTRACTOR SHALL VERIFY

SIZE PRIOR TO CONSTRUCTION AND

INFORM INSPECTOR OF RESULTS.
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2.5" THICK BY 18" WIDE HIGH DENSITY

STYROFOAM TO BE PLACED BETWEEN

SPRING CREEK PLACE CROSSING AND

CASING PIPE. TO BE INCLUDED IN COST

OF SPRING CREEK PLACE STRUCTURE.

NOTE:

ALL LISTED NORTHING AND EASTINGS ARE REPORTED TO THE

CENTER OF THE SANITARY SEWER MANHOLES, TYP. ALL

SANITARY SEWER PROFILES.
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SCALE: HORIZ. 1" = 40'

              VERT. 1" = 10'

SANITARY SEWER LINE 5
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ENCASEMENT

SEE SHT. 439

Ex. 8" PVC Sanitary Sewer
Inv. El. = 5345.45±

FINAL GRADE

1'-9" ± CLR.

Ex. 8" PVC
Inv. El. (N)=5348.07
Ex. 8" PVC
Inv. El. (W)=5348.04

WALL 27

SEE SHTS. 274 - 275

WALL 31

SEE SHT. 279

WALL 32

SEE SHT. 280

INSTALL

ENCASEMENT

AS CLOSE TO

MANHOLE AS

POSSIBLE.

CONNECT TO EXISTING

PIPE WITH COUPLER
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GENERAL NOTES:

1. CONCRETE SHALL BE CLASS D.

2. INLET MAY BE CAST-IN-PLACE OR PRECAST.

3. REINFORCING BARS SHALL BE GRADE 60.

4. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS

EQUAL TO OR GREATER THAN 3'-6", AND SHALL CONFORM

TO AASHTO M 199.

5. INSTALL GRATING PANEL TAB RESTRAINTS ON OPPOSITE

SIDES OF THE INLET.


