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INDEX OF SHEETS

DESCRIPTION

SHEET

NUMBER

LENGTH OF PROJECT

TITLE SHEET -----------------------

REFERENCE POINTS (RP)--------------

COORDINATE POINTS (CP)-------------

EROSION CONTROL SHEETS (EC)--------

LIGHTING (LT)----------------------

SIGNALS (SG)-----------------------

SIGNING (SN)-----------------------

PAVEMENT MARKING (PM)--------------

BRIDGE DRAWINGS (B)

CROSS SECTIONS (XS)----------------

BEGINNING OF PROJECT

DESIGN DESIGNATION

CONVENTIONAL SYMBOLS
(USED IN PLANS)

BUILDINGS AND STRUCTURES

GUARD RAIL

CONCRETE RIGHT-OF-WAY MARKER

STEEL RIGHT-OF-WAY MARKER

FENCE

CHAIN LINK

WOVEN WIRE

UTILITIES

GAS

WATER

DITCH BLOCK

NOTE: DASHED OR OPEN SYMBOLS INDICATE
      EXISTING FEATURES

UNDERGROUND TELEPHONE

UNDERGROUND POWER

GATE POST

SAN

HYD

WV

WM

DI

SIGN

PED

TELEPHONE PEDESTAL

BM

BENCHMARK

NEW

MANHOLE

FIRE HYDRANT

WATER VALVE

WATER METER

DROP INLET

GROUND MOUNTED SIGN

LIGHT POLE

H-FRAME POWER POLE

FIBER OPTICS FO FO

EXISTING

V =

T

P
G
W W

G
P

T

V
X

OVERHEAD POWER

OVERHEAD TELEPHONE

LOCATION SURVEY MARKER

MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION

PLANS FOR PROPOSED

STATE HIGHWAY

CLAY COUNTY

VARIOUS BRIDGES

A.A.D.T. - 2011 =

A.A.D.T. - 2032 =

65 M.P.H.

CLAY

J4I2384

KC 1

QUANTITIES (QU) (02 SHEETS)--------

RIGHT OF WAY (RW) (XX SHEETS)------

N/A

N/A

N/A

N/A

N/A

N/A

1-9

N/A

L06562-----------------------

PLAN (PL) (X SHEETS)---------------

CULVERT SECTIONS (CS) (XX SHEETS)--

T.C.E.  

PERM. D.E.

TRAFFIC CONTROL SHEETS (TC)(7 SHEETS)

TEMPORARY CONSTRUCTION 
EASEMENT

PERMANENT DRAINAGE 
EASEMENT

TYPICAL SECTIONS (TS) (01 SHEETS)--

PROFILE (PR) (XX SHEETS)------------- N/A

N/A

N/A

SPECIAL SHEETS (SS) (XX SHEETS)---- N/A

4-10

N/A

APPARENT BRIDGE LENGTHS

NOT TO SCALE

69

35

69

435

28-51-32

69

35

5-50-32

33-51-32

32-51-32

29-51-32

L06562 = 406’

TOTAL BRIDGE LENGTHS:       406 FEET

3

NO R/W WAS ACQUIRED FOR THIS
PROJECT

FUNCTIONAL CLASSIFICATION - MAJOR

11

1630

2608

PROJECT LOCATION - BR L06562 
BRIDGE REHABILITATION, GUARDRAIL
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69

KC 2

J4I2384

SLOPE VARIES

>

V
A

R
I

E
S

30’-0"

CLAY

L06562 EXISTING
ROUTE 69 SB RAMP ONTO SB I-35

TYPICAL SECTION
SHEET 1 OF 1

REMOVE EXISTING 1 " ASPHALT OVERLAY
REPLACE WITH 1 " SP125BSM WITH PG76-22

"THIS MEDIA SHOULD
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A CERTIFIED

DOCUMENT."
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MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION

SUMMARY OF QUANTITIES

SUMMARY SHEET

3

REMOVALS

GUARDRAIL

PAY TOTAL

UNITS

1 LUMP SUM

LF

REMARKS

ESTIMATED LENGTH NOT FIELD MEASURED

MOBILIZATION = 1 LUMP SUM

500

SHEET 1 OF 2      

KC

69

CLAY

J4I2384

GUARDRAIL

LOCATION

NB ROUTE 35 INSIDE LANE

NB ROUTE 35 OUTSIDE LANE

SB ROUTE 69 RAMP INSIDE LANE

SB ROUTE 69 RAMP OUTSIDE LANE

PAY TOTALS

TYPE A

LF

250

125

125

125

625

TRANSITION

SECTION

EA

1

1

1

1

4

CRASHWORTHY

END TERMINAL

TYPE A

EA

1

1

1

1

4

BRIDGE 

ANCHOR

SECTION

EA

1

1

1

1

4

REMARKS

PROTECT THE PAVED DITCH

PREFORMED REMOVABLE MARKING TAPE

LOCATION

NB ROUTE 69

PAY TOTAL

4"

YELLOW

LF

750

750

REMARKS

ASHPALTIC CONCRETE MIXTURE PG 76-22 (SP125BSM MIX)

LOCATION

BRIDGE L0656

PAY TOTAL

1 3/4" ASHPALT

TONS

151

151

REMARKS

REPLACE EXISTING BRIDGE OVERLAY

EST. FACTOR = 2.301 TONS/CY
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DOCUMENT."
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SUMMARY SHEET

3

69

KC

CLAY

J4I2384

SHEET 2 OF 2      

SIGN

W01-1L

W01-1R

W01-2L

W01-2R

W01-3L

W01-3R

W01-4L

W01-4R

W01-4bL

W01-bR

W01-4cL

W01-4cR

W01-6

W01-6a

W01-7

W01-7a

W01-8

W01-8a

W03-1

W03-2

W03-3

W03-4

W03-5

W04-1L

W04-1R

W05-1

W05-3

W05-5

W06-1

W06-2

W06-3

W07-3a

W08-1

W08-2

W08-3

W08-4

W08-5

W08-6

W08-6c

W08-7

W08-9

W08-9a

W08-11

W08-12

W08-15

W08-15p

W08-17

W08-17p

W10-1

W012-1

W012-2

W012-2x

W012-2A

SPECIAL

SPECIAL

W013-1

W016-2

W016-3

W020-1

W020-2

W020-3

W020-4

W020-5

SIZE

(IN.)

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

60X30

72X36

60X30

72X36

18X24

30X36

48X49

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

48X48

30X24

48X48

48X48

48X48

48X48

48X48

48X48

48X48

36X36

48X48

48X48

48X48

48X48

48X48

30X24

48X48

30X24

42 RND.

24X24

48X48

24X18

84X24

120X60

120X60

30X30

30X24

30X24

48X48

48X48

48X48

48X48

48X48

AREA

(SQ. FT.)

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

12.50

18.00

12.50

18.00

3.00

7.50

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

5.00

16.00

16.00

16.00

16.00

16.00

16.00

16.00

9.00

16.00

16.00

16.00

16.00

16.00

5.00

16.00

5.00

9.62

4.00

16.00

3.00

14.00

50.00

50.00

6.25

5.00

5.00

16.00

16.00

16.00

16.00

16.00

QTY

1

10

2

1

3

TOTAL

AREA

16

160

32

16

48

QTY

RELOC

WARNING SIGN

TOTAL

RELOC

AREA

DESCRIPTION

TURN (SYMBOL LEFT ARROW)

TURN (SYMBOL RIGHT ARROW)

CURVE (SYMBOL LEFT ARROW)

CURVE (SYMBOL RIGHT ARROW)

REVERSE TURN (SYMBOL LEFT ARROW)

REVERSE TURN (SYMBOL RIGHT ARROW)

REVERSE CURVE (SYMBOL LEFT ARROW)

REVERSE CURVE (SYMBOL RIGHT ARROW)

DOUBLE ARROW REVERSE CURVE (SYMBOL LEFT ARROWS)

DOUBLE ARROW REVERSE CURVE (SYMBOL RIGHT ARROWS)

TRIPLE ARROW REVERSE CURVE (SYMBOL LEFT ARROWS)

TRIPLE ARROW REVERSE CURVE (SYMBOL RIGHT ARROWS)

HORIZONTAL ARROW (SYMBOL)

HORIZONTAL ARROW (SYMBOL ON BARRICADE)

DOUBLE HEAD HORIZONTAL ARROW (SYMBOL)

DOUBLE HEAD HORIZONTAL ARROW (SYMBOL ON BARRICADE)

CHEVRON (SYMBOL)

CHEVRON (SYMBOL FOR DIVIDED HIGHWAYS)

STOP AHEAD (SYMBOL)

YIELD AHEAD (SYMBOL)

SIGNAL AHEAD (SYMBOL)

BE PREPARED TO STOP

SPEED LIMIT AHEAD

MERGE (SYMBOL FROM LEFT)

MERGE (SYMBOL FROM RIGHT)

ROAD/BRIDGE/RAMP NARROWS

ONE LANE BRIDGE

NARROW LANES 

DIVIDED HIGHWAY (SYMBOL)

DIVIDED HIGHWAY END (SYMBOL)

TWO WAY TRAFFIC (SYMBOL)

NEXT XX MILES (PLAQUE)

BUMP

DIP

PAVEMENT ENDS

SOFT SHOULDER

SLIPPERY WHEN WET (SYMBOL)

TRUCK CROSSING

TRUCK ENTRANCE

LOOSE GRAVEL

LOW SHOULDER

SHOULDER DROP-OFF

UNEVEN LANES

NO CENTER LINE

GROOVED PAVEMENT

MOTORCYCLE (PLAQUE)

SHOULDER DROP OFF (SYMBOL)

SHOULDER DROP OFF (PLAQUE)

RAILROAD CROSSING

DOUBLE DOWN ARROW (SYMBOL)

LOW CLEARANCE (SYMBOL)

LOW CLEARANCE (PLAQUE)

OVERHEAD LOW CLEARANCE (FEET AND INCHES)

LOW CLEARANCE XX FT XX IN  XX MILES AHEAD

WIDTH RESTRICTION XX FT XX IN XX MILES AHEAD

ADVISORY SPEED (PLAQUE)

500 FEET/1000 FEET (PLAQUE)

X MILE (PLAQUE)

ROAD/BRIDGE/RAMP WORK AHEAD

DETOUR AHEAD

ROAD CLOSED AHEAD

ONE LANE ROAD AHEAD

RIGHT/CENTER/LEFT LANE CLOSED AHEAD

SIGN

W020-5a

W020-6a

W020-7a

W021-2

W021-5b

W022-1

W022-2

W022-3

W022-6e

SPECIAL

E05-1

E05-2

E05-2a

G020-1

G020-2

G020-4

SPECIAL

G020-5aP

M04-8a

M04-9L

M04-9R

M04-10L

M04-10R

R1-1

R1-2

R1-2a

R1-3

R2-1

R3-1

R3-2

R3-3

R3-4

R3-7L

R3-7R

R4-1

R4-2

R4-7aL

R4-7a

R5-1

R5-1a

R6-1L

R6-1R

R6-2L

R6-2R

R10-6

R11-2

R11-3a

R11-4

S4-4

CONST-3A

CONST-3X

CONST-7-72

DETOUR

DETOUR

DETOUR

616-10.05
CONSTRUCTION SIGNS TOTAL
616-10.10
RELOCATED SIGNS TOTAL

SIZE

(IN.)

48X48

48X48

48X48

36X36

48X48

48X48

42X36

42X36

21X15

36X36

36X48

48X36

48X36

60X24

48X24

36X18

42X30

36X24

24X18

48X36

48X36

48X18

48X18

48X48

48 TRI.

36X36

30X9

36X48

48X48

48X48

36X36

48X48

30X30

30X30

36X48

36X48

36X48

36X48

30X30

36X24

48X18

48X18

24X30

24X30

24X36

48X30

60X30

60X30

36X15

60X48

57X12

96X48

72X36

36X72

24x12

42x12

AREA

(SQ. FT.)

16.00

16.00

16.00

9.00

16.00

16.00

10.50

10.50

2.19

9.00

12.00

12.00

12.00

10.00

8.00

4.50

8.75

6.00

3.00

12.00

12.00

6.00

6.00

13.25

6.93

9.00

1.25

12.00

16.00

16.00

9.00

16.00

6.25

6.25

12.00

12.00

12.00

12.00

6.25

6.00

6.00

6.00

5.00

5.00

6.00

10.00

12.50

12.50

3.75

20.00

4.67

32.00

18.00

18.00

2.00

3.5

QTY

2

5

1

6

4

2

6

3

2

2

6

3

3

TOTAL

AREA

32

80

12

48

24

6

72

30

64

36

108

6

10.5

QTY

RELOC

GUIDE SIGNS

REGULATORY SIGNS

MISCELLANEOUS SIGNS

TOTAL

RELOC

AREA

DESCRIPTION

2 RIGHT/CENTER/LEFT LANES CLOSED AHEAD

RIGHT/CENTER/LEFT LANE CLOSED

FLAGGER (SYMBOL)

FRESH OIL

SHOULDER WORK AHEAD

BLASTING ZONE AHEAD

TURN OFF 2-WAY RADIO AND PHONE

END BLASTING ZONE

WET PAINT (ARROW PIVOTS)

FRESH OIL / LOOSE GRAVEL

GORE EXIT

EXIT OPEN

EXIT CLOSED

ROAD WORK NEXT XX MILES

END ROAD WORK

PILOT CAR FOLLOW ME

PLEASE WAIT FOR PILOT CAR

WORK ZONE (PLAQUE)

END DETOUR

DETOUR (LEFT ARROW)

DETOUR (RIGHT ARROW)

DETOUR (ARROW LEFT)

DETOUR (ARROW RIGHT)

STOP

YIELD

TO ONCOMING TRAFFIC (PLAQUE)

X-WAY (PLAQUE)

SPEED LIMIT 2-55, 2-65, 1-45, 1-35

NO RIGHT TURN (SYMBOL)

NO LEFT TURN (SYMBOL)

NO TURNS

NO U-TURN (SYMBOL)

LEFT LANE MUST TURN LEFT

RIGHT LANE MUST TURN RIGHT

DO NOT PASS

PASS WITH CARE

KEEP LEFT (HORIZONTAL ARROW)

KEEP RIGHT (HORIZONTAL ARROW)

DO NOT ENTER

WRONG WAY

ONE WAY ARROW (LEFT)

ONE WAY ARROW (RIGHT)

ONE WAY (LEFT)

ONE WAY (RIGHT)

STOP HERE ON RED (45^ ARROW)

ROAD CLOSED

ROAD CLOSED XX MILES AHEAD LOCAL TRAFFIC ONLY

ROAD CLOSED TO THRU TRAFFIC

WHEN FLASHING

FINE SIGN

SPEEDING/PASSING (PLATE)

POINT OF PRESENCE

RATE OUR WORK ZONE

ROUTE ASSEMBLY (NUMBERED ROUTE)

DETOUR SIGN ABOVE EX. ROUTE ASSEMBLIES

"CLOSED" SIGN ON TRUSS SIGNS

ITEM
NUMBER

612-20.08

612-20.09

612-20.10

612-20.12

612-20.14

612-20.17

612-20.19

612-20.20

612-20.30

612-30.00A

616-10.07

616-10.08

616-10.09

612-10.20

616-10.22

616-10.24

616-10.25

616-10.26

616-10.27

616-10.28

616-10.30

616-10.31

616-10.33

616-10.34

616-10.40

616-10.47

616-10.51

616-10.52

616-10.53

616-10.70

616-10.95

616-10.96

616-10.98

616-11.00

616-20.10

616-10.55

617-36.00D

617-36.02B

617-40.00A

617-50.10A

617-60.00B

617-70.00B

620-80.65

901-94.00

902-94.00

902-94.01

TOTAL
QTY

1

19

1

37

150

30

2

1

30

390

360

EFFECTIVE: 05-01-2012

DESCRIPTION
IMPACT ATTENUATOR (8 SAND BARRELS)

IMPACT ATTENUATOR (9 SAND BARRELS)

IMPACT ATTENUATOR (10 SAND BARRELS)

IMPACT ATTENUATOR (12 SAND BARRELS)

IMPACT ATTENUATOR (14 SAND BARRELS)

IMPACT ATTENUATOR (17 SAND BARRELS)

IMPACT ATTENUATOR (19 SAND BARRELS)

REPLACEMENT SAND BARREL

IMPACT ATTENUATOR ARRAY (RELOCATION)

TRUCK MOUNTED ATTENUATOR (TMA)

SPEED LIMIT & STROBE LIGHT ASSEMBLY

ADVANCED WARNING RAIL SYSTEM

FLAG ASSEMBLY

CHANNELIZER (DRUM-LIKE)

CHANNELIZER (CONES)

CHANNELIZER (TRIM-LINE)  WITH LIGHT

CHANNELIZER (TRIM-LINE)

CHANNELIZER (VERTICAL PANEL)

CHANNELIZER (VERTICAL PANEL) WITH LIGHT

CHANNELIZER

TYPE III MOVEABLE BARRICADE

TYPE III MOVEABLE BARRICADE WITH LIGHT

DIRECTION INDICATOR BARRICADE

DIRECTION INDICATOR BARRICADE, WITH LIGHT

FLASHING ARROW PANEL

TYPE III OBJECT MARKER

WARNING LIGHT, TYPE A

WARNING LIGHT, TYPE B

WARNING LIGHT, TYPE C

TUBULAR MARKER

RADAR SPEED ADVISORY SYSTEM

CHANGEABLE MESSAGE SIGN, COMMISSION 

FURNISHED/RETAINED

CHANGEABLE MESSAGE SIGN, CONTRACTOR

CHANGEABLE MESSAGE SIGN, CONTRACTOR

FURNISHED/COMMISSION RETAINED

WORK ZONE LIGHTING

SEQUENTIAL FLASHING WARNING LIGHTS

CONTRACTOR FURNISHED/RETAINED TEMPORARY

CONCRETE TRAFFIC BARRIER, TYPE F

CONTRACTOR FURNISHED/COMMISSION RETAINED 

TEMPORARY CONCRETE TRAFFIC BARRIER, TYPE F

TEMPORARY CONCRETE BARRIER HEIGHT TRANSITION 

RELOCATING TEMPORARY CONCRETE TRAFFIC BARRIER

COMMISSION FURNISHED/RETAINED TEMPORARY 

CONCRETE TRAFFIC BARRIER, TYPE F

COMMISSION FURNISHED/RETAINED PRECAST 

BARRIER HEIGHT TRANSITION

TEMPORARY RAISED PAVEMENT MARKER

TEMPORARY LIGHTING

TEMPORARY TRAFFIC SIGNALS

TEMPORARY TRAFFIC SIGNALS AND LIGHTING

774

6

2
FURNISHED/RETAINED *

* USE AS DIRECTED BY THE ENGINEER

DETOUR 72X18 9.00 1 9 "CLOSED" SIGN ON TRUSS SIGNS
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L =

L = TAPER LENGTH IN FEET

TAPER LENGTH (L)

NOTES:

(1)

DIMENSIONS IN FEET UNLESS OTHERWISE NOTED.

MPH
BUFFER
SPACE

0-35

40-45

50-55

60-70

SPACING BETWEEN SIGNS AND SPACING BETWEEN LAST
SIGN AND FLAGGER, BEGINNING OF TAPER, OR SIGNED
CONDITION 

SPACINGS MAY BE ADJUSTED AS NECESSARY TO MEET
FIELD CONDITIONS

(2)

OF CHANNELIZING DEVICES

MPH

MINIMUM
TAPER LENGTHS (L)

10 FT 11 FT 12 FT

MAXIMUM CHANNELIZER

THROUGH
TAPER

THROUGH
WORK AREA

MPH NON-DIVIDED DIVIDED

40-45

TAPER LENGTHS AND SPACING

SPACING

SIGN SPACING FOR ADVANCE SIGN SERIES (1) (2)

0-35

0-35

40-45

50-55

60-70

FOR LANE WIDTHS (W)

50-55

60-70

250

360

495

730

(FEET)

LONGITUDINAL BUFFER SPACE

= LATERAL SHIFT IN FEETW

** THE SA DIMENSION IS THE DISTANCE FROM THE TRANSITION OR POINT OF 
RESTRICTION TO THE FIRST SIGN. 

THE SB DIMENSION IS THE DISTANCE BETWEEN THE FIRST AND SECOND SIGNS. 

THE SC DIMENSION IS THE DISTANCE BETWEEN THE SECOND AND THIRD SIGNS. 

(THE "FIRST SIGN" IS THE SIGN IN A THREE-SIGN SERIES THAT IS CLOSEST TO 
THE TEMPORARY TRAFFIC CONTROL ZONE. THE "THIRD SIGN" IS THE SIGN THAT 
IS FURTHEST UPSTREAM FROM THE TEMPORARY TRAFFIC CONTROL ZONE)

TAPER WHEN FEASIBLE, ARROW PANELS ARE ALWAYS

4.  LOCATE FLASHING ARROW PANEL AT BEGINNING OF

3.  NO DIRECT PAYMENT WILL BE MADE FOR RELOCATING,

    COVERING, UNCOVERING OR REMOVING SIGNS.

2.  EXISTING SIGNS SHALL BE COVERED DURING

    WORKING HOURS ONLY IF IN CONFLICT WITH 

    TRAFFIC CONTROL PLANS.

1.  SEE STANDARD PLAN 616.10 FOR DETAILS

    AND ITEMS NOT SHOWN

GENERAL NOTES:

MINIMUM

TAPER

SHOULDER

(T1)

150

185

235

70

L = W X P FOR 40 MPH OR MORE

    WP
2

    60
       FOR 35 MPH OR LESS

P = POSTED SPEED PRIOR TO ROAD WORK IN MPH

200 FT 200 FT

350 FT 500 FT

500 FT 1000 FT

SA-1000 FT, SB-1500 FT, SC-2640 FT **

HIGHWAYS (S) HIGHWAYS (S)

50 FT

100 FT

100 FT

100 FT60 FT

50 FT

40 FT

35 FT245 FT

540 FT

660 FT

840 FT770 FT

605 FT

495 FT

225 FT205 FT

450 FT

550 FT

700 FT

SPEED (P)

SPEED (P)

SPEED (P)

KC

RECOMMENDED WORK ZONE SPEED

REDUCTION (WHEN APPLICABLE)

EPG TABLE 616.29 RECOMMENDED MAXIMUM SPEED REDUCTIONS

ACTIVITY (I.E. WORKERS, EQUIPMENT

OR MATERIAL) LOCATION

10 FT. BEYOND EDGE OF TRAVELWAY

TO EDGE OF RIGHT OF WAY
NO SPEED REDUCTION

IN TRAFFIC LANE OR WITHIN 10FT. 

OF THE TRAFFIC LANE

HEAD-TO-HEAD ON MULTILANE 10 MPH

10 MPH

SPECIAL CIRCUMSTANCES WITHIN A TEMPORARY TRAFFIC CONTROL WORK ZONE 

MAY WARRANT A LOWER SPEED LIMIT THAN RECOMMENDED ABOVE.  ALL SPEED

LIMIT REDUCTIONS GREATER THAN 10 MPH SHALL BE DOCUMENTED, SUBMITTED

TO AND APPROVED BY THE DISTRICT WORK ZONE COORDINATOR.

Sign Spacing, Device Spacing, Channelizing Taper Lengths

And Recommended Maximum Speed Reductions

TAPER LENGTHS SHOWN INCLUDE LENGTH REQUIRED
FOR LANE AND 10’ SHOULDER.

(3)

CONCRETE BARRIER MAY BE INSTALLED AT AN 8:1 FLARE
RATE FROM THE SHOULDER POINT TO THE LIMITS OF THE 
CLEAR ZONE WHERE THEY SIDE SLOPE IS 6:1 OR FLATTER.

(4)

MPH

10 FT 11 FT 12 FT

176 FT

176 FT168 FT

168 FT160 FT

160 FT

SPEED (P)

TAPER LENGTHS AND END TREATMENTS FOR CONCRETE BARRIER

END TREATMENT (4)

MINIMUM TAPER LENGTHS 
FOR LANE WIDTHS (3)

<40 BARRIER HEIGHT TRANSITION

APPROVED CRASH CUSHION>40

DEVICE

SPACING

TEMPORARY

TRAFFIC CONTROL

SHEET 1 OF 7

69

4

CLAY

J4I2384
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26

(1)

(1) (1)

(1)

END OF PROJECT LIMITS; END OF WORK ZONE

OF PROJECT; OR LAST WORK ZONE SIGN, IF
TERMINATION AREA, IF LOCATED BEYOND END

LOCATED OUTSIDE PROJECT LIMITS.

1000’ 1000’

1000’ 1000’

26

26

GO20-2

500’
(1)

CONST-5-96 (3)

NOTES:

SIGN  1 IS REQUIRED PER EPG 616.2.3.

SIGN 26 IS USED ON ALL PROJECTS WHERE SIGN  1 IS USED.

OTHER SIGNS SUCH AS DETOUR OR ALTERNATE ROUTE SIGNING MAY BE
USED OUTSIDE THE PROJECT LIMITS.

ANY EXISTING SIGNING THAT CONFLICTS WITH THE TRAFFIC CONTROL
SIGNING SHALL BE COMPLETELY COVERED OR REMOVED.

(1) DISTANCE MAY BE ADJUSTED ACCORDING TO FIELD CONDITIONS.
WHERE TRAFFIC BACKUPS ARE EXPECTED BEYOND THE ADVANCE
WARNING AREA, ADDITIONAL SIGNING MAY BE NEEDED.

(2) SIGN CONST-6-48 IS PLACED 500 FEET BEFORE THE BEGINNING OF
PROJECT LIMITS OR THE ROAD WORK AHEAD SIGN OR ROAD WORK
NEXT XX MILES SIGN, IF USED, WHEN THESE SIGNS ARE LOCATED
OUTSIDE THE PROJECT LIMITS.

(3) SIGN CONST-5-96 IS PLACED IN A VISIBLE AREA WITHIN THE
PROJECT LIMITS PROVIDED ITS PLACEMENT DOES NOT DISRUPT A
SEQUENCE OF SIGNS. IF A VISIBLE LOCATION WITHIN THE PROJECT
IS NOT AVAILABLE, THE SIGN MAY BE PLACED 500 FEET BEFORE
SIGN CONST-6-48.

BEGINNING OF PROJECT LIMITS; 
OR INITIAL WORK ZONE SIGN, IF
LOCATED OUTSIDE PROJECT LIMITS.

MULTI-LANE DIVIDED
BEGIN/END OF PROJECT SIGNING

(FOR USE ON ALL PROJECTS)

BEGIN/END

TEMPORARY

TRAFFIC CONTROL

SHEET 2 OF 7 
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Rate Our
W ork Zone

m odot. org

CONST-7-72 (2)

J4I2384

5

69

CLAY
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WO20-1

2

OR

Bridge
Improvements
Fall 2013

26

1

(1)

(1)

26

1

1000’

1000’

(1)
500’

500’
(1)

CONST-5-96 (3)

Fall 2013

TWO-LANE UNDIVIDED

Rate Our
W ork Zone

m odot. org

Rate Our
W ork Zone

m odot. org

CONST-7-48 (2)

CONST-7-48 (2)
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22

6 6

6

5A

6

L

L

BUFFER
SPACE

5A

10 DEVICE MINIMUM

2L

CHANNELIZERS

FLASHING
ARROW PANEL

200’ TAPER

WO20-1

OR

OR

WO20-6a

2

6

S
 

O
R
 

S
A

S
 

O
R

S
B

S
 

O
R
 

S
C

NOTES:

(3). SEE SHEET FIGURE 616.0.5, SHEET 2 OF 2, FOR A LANE CLOSURE WITH
     WIDTH RESTRICTION.

(4). REMOVE AND/OR MODIFY ANY EXISTING PAVEMENT MARKING AS NEEDED.

(5). TEMPORARY PAVEMENT MARKING REQUIRED WITH LONG TERM CLOSURES.

(6). ALTERNATIVE TEMPORARY TRAFFIC CONTROL SET-UPS SHOULD BE CONSIDERED
     WHEN REDUCTION IN CAPACITY CANNOT BE TOLERATED.

22

6 6

L

TYPICAL LEFT OR RIGHT LANE CLOSURE

MULTI-LANE DIVIDED HIGHWAY

55

BUFFER SPACE

WORK AREA

100’ TAPER
5 DEVICE
MINIMUM

S
 

O
R
 

S
A

S
 

O
R

S
B

S
 

O
R
 

S
C

LANE CLOSURE TWO LANES OF

MULTI-LANE DIVIDE HIGHWAY

OR

WO20-5

5

4

T1

T1

54

4

54

4

54

4

54

4

25

LANE CLOSURE 

MULTI LANE

TEMPORARY

TRAFFIC CONTROL

SHEET 3 OF 7 

WORK AREA

KC

25 25 25

25

NORMAL SPEED

(1). SEE TRAFFIC CONTROL SHEET 1 FOR WORK ZONE SPEED LIMIT GUIDELINES.

(2). SEE TRAFFIC CONTROL SHEET 1 FOR SIGN SPACING, DEVICE SPACING AND
     CHANNELIZING TAPER LENGTHS.

54  

GO20-5aP

WORK
ZONE

WO20-5a

5A

RIGHT LANES
CLOSED
AHEAD

LEFT

ENTER
OR

C

2

69

6

CLAY

J4I2384

SPEED

LIMIT

R2-1

55

SPEED

LIMIT

R2-1

65

TEMP. EDGE LINE

CONCRETE BARRIER

IMPACT ATTENUATOR (19 BARREL)
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43

"RAMP"

49

2

6

5

2

6

5

MINIMUM

L

L

MINIMUM
5 DEVICE

5 DEVICE MINIMUM

TAPER

10’

CHANNELIZER

100’ TAPER

150’

1000’ MIN.

100’

SPACING 50’

WO20-1

OR

2

OR

WO20-5

OR

WO20-6a

5

6

CHANNELIZERS

WO5-1

OR

43

49

EXIT

E05-1

(7)

(5)

(6)

S
 

O
R
 

S
A

S
 

O
R

S
B

S
 

O
R
 

S
C

NOTES:

(3). REMOVE AND/OR MODIFY EXISTING PAVEMENT MARKING AS NEEDED.

(4). TEMPORARY PAVEMENT MARKING REQUIRED WITH LONG TERM LANE CLOSURES.

(5). SIGN 43 REQUIRED WHEN RAMP WIDTH IS REDUCED.

(6). FIVE DEVICE MINIMUM.

(7). FOR WORK ZONES WHERE DEVICES ARE IN PLACE OVERNIGHT, USE 
     TRIM-LINE CHANNELIZERS.

T1

54

4

54

4

4

LANE CLOSURE 

EXIT RAMP

TEMPORARY

TRAFFIC CONTROL

SHEET 4 OF 7 

KC

25 25

25

NORMAL SPEED

200’ MIN.

(1). SEE TRAFFIC CONTROL SHEET 1 FOR WORK ZONE SPEED LIMIT GUIDELINES.

(2). SEE TRAFFIC CONTROL SHEET 1 FOR SIGN SPACING, DEVICE SPACING AND
     CHANNELIZING TAPER LENGTHS.
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ZONE
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7

CLAY

J4I2384

SPEED

LIMIT

R2-1

55

SPEED

LIMIT

R2-1

65

CONCRETE BARRIER

IMPACT ATTENUATOR (19 BARREL)

TEMP. EDGE LINE
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35

SPEED

LIMIT

R2-1

GO20-5aP

WORK
ZONE

WO20-6a
WO20-5WO20-1

35

 

U.I.P.

69

35 35
 

 

35
 

 

   

   

35
 

 

   

Claycomo

69
SOUTH SOUTH

35
CLOSED

Liberty

NORTH
35

69

KC 9

CLAY

J4I2384

6

54

4

35

35

SOUTH

LEFT
LANE
ONLY

CLOSED

35

SOUTH

LEFT
LANE

CLOSED

69

35

SOUTH

NORTH

RIGHT
LANES

FAP

U.I.P.

35
 

 

   

54

4

52

350’ SIGN SPACING

COVER

DETOUR 

RAMP CLOSURE

TEMPORARY

TRAFFIC CONTROL
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2

5

6

WO20-3

20

WO20-2

18

18

18

20

R11-2

29

CLOSE RAMP

1-FLASHING ARROW PANEL

14 DEVICES-540’ TAPER, 40 ’SPACING 

5 DEVICES-ACROSS GORE AREA

2 MOVEABLE BARRICADES W/ "ROAD CLOSED" SIGN 29

750’TEMPORARY SOLID STRIPE (PLACED AND REMOVED)

CLOSE RAMP

7 DEVICES-10’ SPACING

2 MOVEABLE BARRICADES 

  W/ "ROAD CLOSED" SIGN 29

CLOSE RAMP

5 DEVICES, 10’ SPACING

2 MOVEABLE BARRICADES W/ "ROAD CLOSED" SIGN 29
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FULL DEPTH REPAIR

DECK REPAIR DETAILS
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Existing
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Steel
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One inch vertical side shall
be established outside the
deteriorated area. (See Sec 704)
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One inch vertical side shall
be established outside the
deteriorated area. (See Sec 704)

Wearing Surface

 

O
r
i

g
i
n
a
l
 
d
e

p
t
h

\

w
e
a
r
i
n
g
 
s
u
r
f
a
c
e

R
e

m
o
v
e
 
e
x
i
s
t
.

One inch vertical side shall
be established outside the
deteriorated area. (See Sec 704)
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Repairing Concrete
Deck (Half-Soling)
(See Sec 704)

Full Depth Repair
(See Sec 704)

HALF-SOLED REPAIR

FULL DEPTH REPAIR
WITH HALF-SOLED REPAIR

Repairing Concrete
Deck (Half-Soling) &
Full Depth Repair
(See Sec 704)

Existing
Longitudinal
Steel

Existing
Transverse
Steel

Existing
Longitudinal
Steel

Existing
Transverse
Steel

U.I.P. & REHAB. EXISTING (70’)(100’-120’-100’) BUILT-UP PLATE GIRDER SPANS

30’-0" (Roadway)

Match Existing Grade¨

Remove Existing Asphalt Wearing
Surface to original deck

GENERAL NOTES:

Design Unit Stresses:

Reinforcing Steel:

Minimum clearance to reinforcing steel shall be 1 1/2", unless 
otherwise shown.

Bars bonded in old concrete not removed shall be cleanly stripped 
and embedded into new concrete where possible.  If length is 
available, old bars shall extend into new concrete at least 40 
diameters for smooth bars and 30 diameters for deformed bars, 
unless otherwise noted.

Concrete Protective Coatings:

2002 - AASHTO 17th Edition (New Construction)
Load Factor Design
Seismic Performance Category A
Bridge Deck Rating = 5

Protective coating for concrete bents and piers (Epoxy) shall be 
applied as shown on the bridge plans and in accordance with Sec 711.

Structural Steel Protective Coatings:

GENERAL NOTES (CONT.):
Miscellaneous:

Traffic Handling:

  
Estimated Quantities

Item Total

Removal of Asphalt Wearing Surface sq. foot

Removal of Existing Expansion Joints & Adjacent Concrete linear foot

69

1

linear foot

cu. yard

Substructure Repair (Formed) sq. foot

Repairing Concrete Deck (Half-Soling) sq. foot

Full Depth Repair sq. foot

pound

lump sum

linear foot

Surface Preparation for Recoating Structural Steel sq. foot

sq. foot

sq. foot

sq. foot

Field Application of Inorganic Zinc Primer

Intermediate Field Coat (System G)

Finish Field Coat (System G)

Protective Coating - Concrete Bents and Piers (Epoxy)

Note: This drawing is not to scale. Follow dimensions.

 

 

  
 

STD. 617.10

STD. 706.35
Detailed Aug. 2012
Checked  Oct. 2012

MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION

BR 1

CLAY

J4I2384

L06562

SEC/SUR             TWP             RGE 32 51N 32W

Design Specifications:

Design Loading:

Full Depth
Repair

Repairing 
Concrete Deck 
(Half-Soling)

Class B-2 Concrete (Superstructure on Steel)

sq. footSubstructure Repair (Unformed)

Expansion Device (Flat Plate)

Fiber Reinforced Polymer Wrap

linear footCurb Repair

* 1 3/4" (min.) Asphalt Wearing Surface
  (Roadway Item)

HS20-44 (New Construction)

Class B-1 Concrete (Curb & Parapet)     f’c = 4,000  psi
Class B-2 Concrete (Superstructure,
 except Curb & Parapet)                 f’c = 4,000  psi
Reinforcing Steel (Grade 60)            fy = 60,000  psi

Protective Coating: System G in accordance with Sec 1081.
 
Coating Limits: All existing structural steel and bearings within 10 feet 
of ¸ exp. joint at End Bents No. 1 & 5 and at Int. Bent No. 2. Within 
these limits, items to be coated shall include girders, diaphragms, 
stiffeners, bearings and miscellaneous structural steel items.
 
Surface Preparation: Surface preparation of the existing steel shall be 
in accordance with Sec 1081 for "Recoating of Structural Steel (System G, 
H or I)". The cost of surface preparation will be considered completely 
covered by the contract unit price per sq. foot for "Surface Preparation 
for Recoating Structural Steel".
 
Prime Coat:  The cost of the prime coat for existing steel will be 
considered completely covered by the contract unit price per sq. foot for 
"Field Application of Inorganic Zinc Primer". Tint of the prime coat for 
System G shall be similar to the color of the field coat to be used.

Field Coats:  The color of the field coats shall be Gray (Federal 
Standard #26373). The cost of the intermediate field coat will be 
considered completely covered by the contract unit price per sq. foot  
for "Intermediate Field Coat (System G)". The cost of the finish field 
coat will be considered completely covered by the contract unit price per 
sq. foot for "Finish Field Coat (System G)".

TYPICAL SECTION THRU EXISTING DECK

Full-Depth Repair
with Half-Soled
Repair

Install 1 3/4"¨ Asphaltic Concrete
Wearing Surface (Roadway Item)

Curb Repair

Outline of old work is indicated by light dashed lines. Heavy lines 
indicate new work.

Contractor shall verify all dimensions in field before ordering new 
material.

Roadway surfacing adjacent to bridge ends to match top of new bridge 
wearing surface (Roadway Item).

Areas of slab removal, as shown in plans, are not included in the 
Estimated Quantities for Removal of Asphalt Wearing Surface.

Structure to be closed during construction. See Roadway Plans for 
traffic control.

Remove and Replace Curb and Parapet

Sheet No. 1  of 9   

12,191

176

128

26.1

510

170

1000

600

5670

176

3900

3900

3900

3900

Reinforcing Steel (Bridges)

each 3

*

* Curb repair shall be made to the roadway face of curb in accordance with the
  requirements for Slab Edge Repair (see Sec 704). Repair may extend to the
  roadway face of parapet.

STA. 430+23.84¨ (Rte. 69 SB) (Match Exist.)

I-35

STATE ROAD FROM VIVION ROAD SOUTH TO I-35

ABOUT 4 MILES NE OF NORTH KANSAS CITY

REPAIRS TO BRIDGE: RTE. 69 SB OVER
I-35 NB
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Clean and seal with
Protective Coating -
Concrete Bents and
Piers (Epoxy)
(See Sec 711)

Substructure Repair
(Formed)

TYPICAL SECTION THRU
END BENTS NO. 1 & 5

SHOWING PROTECTIVE COATING
AND SUBSTRUCTURE REPAIR

Substructure Repair
(Formed)

PART ELEVATION OF INT. BENT NO. 2
SHOWING PROTECTIVE COATING

AND SUBSTRUCTURE REPAIR

TYPICAL SECTION THRU
INT. BENTS NO. 3 & 4

SHOWING PROTECTIVE COATING
AND SUBSTRUCTURE REPAIR

Fiber Reinforced
Polymer Wrap damaged
columns as directed
by engineer (see
Special Provisions)

Substructure Repair
(Formed)

Substructure Repair
(Unformed)

Substructure Repair
(Formed)

Clean and seal with
Protective Coating -
Concrete Bents and
Piers (Epoxy)
(See Sec 711)

Remove and replace in
kind existing curb as
required at Bents No.
3 & 4 (Bridge Item)

Substructure Repair
(Unformed)

12"¨12"¨

1
0
’
-

0
"
¨

Substructure Repair
(Unformed)

Ground line

PART ELEVATION OF
INT. BENTS NO. 3 & 4

SHOWING FIBER WRAP ON COLUMNS

AAFiber Reinforced
Polymer Wrap

SECTION A-A
(Exist. reinforcing steel

not shown for clarity)

3’-0"¨

3
’
-

0
"
¨

Notes:
Fiber Reinforced Polymer Wrap installation is anticipated at three column locations. 
Number and location of installations may vary, but the contract unit price shall 
prevail regardless of the variation.

Each column location will be considered one repair for Fiber Reinforced Polymer Wrap.

Furnishing and installing Fiber Reinforced Polymer Wrap, complete-in-place, will be 
considered completely covered by the contract unit price per each (See Special 
Provisions).

Payment for removal and replacement of existing curb, complete-in-place, will be 
considered completely covered by the contract unit price for Remove and Replace Curb 
and Parapet.

Clean and seal with
Protective Coating -
Concrete Bents and
Piers (Epoxy) (Exposed
concrete portion of
columns) (See Sec 711)

Clean and seal with
Protective Coating -
Concrete Bents and
Piers (Epoxy) (Exposed
concrete portion of
columns) (See Sec 711)

Note: This drawing is not to scale. Follow dimensions. Sheet No. 2  of 9   

I-35

BR 2

CLAY

J4I2384

L06562

Detailed Aug. 2012
Checked  Oct. 2012

PART ELEVATION SHOWING LIMITS OF PAINT OVERLAP
(Vertical or horizontal paint limit.  Horizontal limit shown)

 

Mechanical cleaning in accordance
to Sec 1081.5.3.2.1 (Sweep Blast
Permitted to SSPC-SP2 or SSPC-SP3

Overlap

6" to 12"

Existing Coating Limit

System G Surface Preparation
& Inorganic Zinc Primer Limit

Intermediate Field Coat Limit
and Final Field Coat Limit

¸ expansion joint

10’ recoating area from
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Roadway
Plate

5/8" Plate

2"

PART SECTION
(TYPICAL)

2 "

1
 
"

Backgouge

Bar 1 1/4"

x 3/8" x 2"

DETAILS OF FLAT PLATE EXPANSION DEVICE AT EXIST. INT. BENT NO. 2
Detailed Sep. 2012
Checked  Oct. 2012 Note: This drawing is not to scale. Follow dimensions. Sheet No. 3  of 9   

GENERAL NOTES:

BR

4"

3 " @ 60^F

4 "

2 "

Bar 7/8" x 7/8"

2-8 

 

3/4"  x 8" Long Welded
Shear Connector Studs 
(Spaced alternately at 
abt. 9" cts.)(Typ.)

Plate 6" x 5/8"

Angle 8 x 6 x 5/8 Plate 12" x 7/8"

3
"

3
"

¸ 1/2"  Machine bolt and nut 
with 9/16"  hole (field drill)
in the exist. top flange.  
Remove bolt after concrete has 
set (Typ.)

¸ Exist. Bent

 

Shop or
Field Weld

Roadway Plate
(12" x 7/8")

Expansion
Device
Plate 

3 " @ 60^F

8"

B A

 " Recess

PART SECTION B-B

3/4"  Concrete vent

holes at abt. 12" cts.

3/4"  x 8" Long Welded Shear Connector 

Studs (Spaced alternately at abt. 9" cts.)

3/4"  x 6"
Long Welded
Shear Connector
Stud (Typ.)

Const. Joint

Bevel end
of bent curb
plate on
roadway face

2-Layers
30# (Min.)
Roofing Felt
between plate
and recess

 "

 
"

Bevel curb
bent plate
to 1/4"

PART SECTION A-A

 "

C C

PART ELEVATION
AT END OF

BEVELED CURB
BENT PLATE

Bevel curb bent
plate on roadway
face

2
"

3/4"  x 8" Long Welded
Shear Connector Studs (Spaced
alternately at about
9" cts.)(Typ.)

7/16"  Hole countersunk
in roadway plate; Slotted
Hole 1/2" x 1" in angle;
Bar 1 1/4" x 3/8" x 2"
tapped for 3/8"  flat
head stove bolt at abt.
4’-0" cts.  Remove bolt
after concrete has set

1
2
"

 2-8

 

¸ 2 Welded Shear Connector
Studs (3/4"  x 6" Long)

Bar 7/8" x 7/8"

Note: Concrete vent holes not shown for clarity.

5/8" Angle

Recess curb to permit
free movement of plate

5/8" Vertical Plate

Plate 12" x 7/8"

¸ Exist.
Int. Bent No. 2

¸ Exist. W18 x 64

Beveled Curb Bent
Plate 1/2" x 14"
(Form flush with
curb)

3 
 2

 1

4

1 7 3/8" (Left)
  7 3/4" (Right)

2 16 7/8" (Left)
  17 3/4" (Right)

3 16 3/4" (Left)
  17 3/4" (Right)

4 3’-1 1/8" (Left)
  3’-3" (Right)

B A

8"

 

(See Detail "B")

 

(See Detail "B")

PART SECTION THRU
FLAT PLATE EXPANSION JOINT

7 "¨7 "¨

 

(See Detail "A")

5/16" Plate and 5/16"
angle @ abt. 8’-0" cts.
(           

5/16" Plate and 5/16"
angle @ abt. 8’-0" cts.
                 

 

 

PART PLAN ROADWAY
PLATE AND

VERTICAL PLATE

PART PLAN OF
ANGLE AND BAR

 

60^

G

Angle
Bar

 

60^

 

60^

G

Vertical
Plate

Roadway
Plate

 

60^
G

No weld required
on vertical leg
of angle

60^

 

 

 

 

 _G

 

Do not weld to angle

5/8" Angle

Bar

PERMISSIBLE FIELD
SPLICE AT INT. BENT

5/8" Vertical
Plate

1/8" Gap in
vertical plate
(No weld)

7/8" Roadway
Plate

5/8" Angle

Drill 3/4"   Concrete
Vent Holes @ abt.
12" Cts.(Typ.)

1 "
Bar 7/8" x 7/8"

¸ 7/16"  Countersunk
Hole in plate for 3/8" 
flat head stove bolt
with 1/2" x 1" slotted
hole in angle

1 "

 

 

5/16" Plate and 
5/16" angle

¸ 9/16" x 1" Slotted holes
for 1/2"  machine bolts

¸ Exist. W18 x 64

1 " 4"

Angle 3 1/2 x 3 1/2 
x  5/16 x 7" long

¸ 9/16" x 1" Slotted holes
for 1/2"  machine bolts

1 " 4" 1 "

1
 
"

3
"

5/16" Plate

DETAIL "A"

5/16" Plate and 
5/16" angle

¸ Exist. W18 x 64

¸ 9/16" x 1" Slotted holes
for 1/2"  machine bolts

1 " 4" 1 "

Angle 3 1/2 x 3 1/2 
x  5/16 x 7" long

¸ 9/16" x 1" Slotted holes
for 1/2"  machine bolts

5/16" Plate

1 "4"1 "

1
 
"

3
"

DETAIL "B"

¸ 1/2"  Machine bolts and nut with 
9/16"  holes (field drill) in exist.
top flange (Remove bolt after 
concrete has set.)

¸ 1/2"  Machine bolts and nut with 
9/16"  holes (field drill) in exist.
top flange (Remove bolt after 
concrete has set.)

Expansion device shall be fabricated in one section, 
except for stage construction and when the length is 
over 50 feet. A complete joint penetration groove weld 
splice shall be required. Welds shall be ground flush 
to provide a smooth surface.The expansion device shall 
be fabricated and installed to the crown and grade of 
the roadway.
 
Plan dimensions are based on installation at 60^F.  
The expansion gap and other dimensions shall be 
increased or decreased 1/8" (along ¸ Bridge) for each 
10^ fall or rise in temperature at installation.
 
Material for the expansion device shall be ASTM A709 
Grade 36 structural steel.  Anchors for the expansion 
device shall be in accordance with Sec 1037.
 
Structural steel for the expansion device and curb 
plate shall be coated with a minimum of two coats of 
inorganic zinc primer (5 mils minimum) or galvanized 
in accordance with ASTM A123.  Anchors need not be 
protected from overspray.
 
Payment for furnishing, coating or galvanizing and 
installing the structural steel for the expansion 
device will be considered completely covered by the 
contract unit price for Expansion Device (Flat Plate) 
per linear foot.
 
Concrete shall be forced under and around flat plate, 
anchors and angles. Proper consolidation shall be 
achieved by localized internal vibration. Finishing of 
the concrete shall be achieved by hand finishing 
within one foot of the expansion device.  The vertical 
and horizontal concrete vent holes shall be offset 
from each other.  Do not alternate holes at the 12" 
spacing.
 
Longitudinal reinforcing steel shall be cut so that 
ends shall not be more than ¨1" from vertical plate 
and the vertical leg of the angle at the expansion 
device.
 
Complete joint penetration welds utilized in the 
fabrication of the expansion device shall be 
nondestructively tested by an approved method.

5/16" Plate and 5/16" angle
@ abt. 8’-0" cts.
                 

 

(See Detail "A")

5/16" Plate and 5/16"
angle @ abt. 8’-0" cts.
(           

(Rail not shown for clarity)

3

CLAY

J4I2384

L06562

¸ 2 Welded Shear
Connector Studs
(3/4"  x 6" Long)

¸ Exist. W18 x 64
(Span (2-3)
(use in place)

¸ Exist. W18 x 64
(Span (1-2)
(use in place)

60^

PART PLAN SHOWING CONNECTION TO BEAM

ELEVATION OF CURB AND PARAPET

1/2" Beveled Bent
Curb Plate

1/2" Beveled Bent
Curb  Plate

6" (Typ.)
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DETAILS OF FLAT PLATE EXPANSION DEVICE AT EXIST. END BENT NO. 5
Detailed Sep. 2012
Checked  Oct. 2012 Note: This drawing is not to scale. Follow dimensions. Sheet No. 4  of 9   

GENERAL NOTES:

BR

Expansion device shall be fabricated in one section, 
except for stage construction and when the length is 
over 50 feet. A complete joint penetration groove weld 
splice shall be required. Welds shall be ground flush 
to provide a smooth surface.The expansion device shall 
be fabricated and installed to the crown and grade of 
the roadway.
 
Plan dimensions are based on installation at 60^F.  
The expansion gap and other dimensions shall be 
increased or decreased 1/8" (along ¸ Bridge) for each 
10^ fall or rise in temperature at installation.
 
Material for the expansion device shall be ASTM A709 
Grade 36 structural steel.  Anchors for the expansion 
device shall be in accordance with Sec 1037.
 
Structural steel for the expansion device and curb 
plate shall be coated with a minimum of two coats of 
inorganic zinc primer (5 mils minimum) or galvanized 
in accordance with ASTM A123.  Anchors need not be 
protected from overspray.
 
Payment for furnishing, coating or galvanizing and 
installing the structural steel for the expansion 
device will be considered completely covered by the 
contract unit price for Expansion Device (Flat Plate) 
per linear foot.
 
Concrete shall be forced under and around flat plate, 
anchors and angles. Proper consolidation shall be 
achieved by localized internal vibration. Finishing of 
the concrete shall be achieved by hand finishing 
within one foot of the expansion device.  The vertical 
and horizontal concrete vent holes shall be offset 
from each other.  Do not alternate holes at the 12" 
spacing.
 
Longitudinal reinforcing steel shall be cut so that 
ends shall not be more than ¨1" from vertical plate 
and the vertical leg of the angle at the expansion 
device.
 
Complete joint penetration welds utilized in the 
fabrication of the expansion device shall be 
nondestructively tested by an approved method.
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PART SECTION
(TYPICAL)

 

 

PART PLAN ROADWAY
PLATE AND

VERTICAL PLATE

PART PLAN OF
ANGLE AND BAR

 

60^

G

Angle
Bar

 

60^

 

60^

G

Vertical
Plate

Roadway
Plate

 

60^
G

No weld required
on vertical leg
of angle

60^

 

 

 

 

 _G

 

Do not weld to angle

5/8" Angle

Bar

5/8" Vertical
Plate

1/8" Gap in
vertical plate
(No weld)

7/8" Roadway
Plate

1 "

2"

1
 
"

2 "

Bar 7/8" x 7/8"

¸ 7/16"  Countersunk
Hole in plate for 3/8" 
flat head stove bolt
with 1/2" x 1" slotted
hole in angle

Roadway
Plate

Bar 1 1/4"
x 3/8" x 2"

Drill 3/4"   Concrete
Vent Holes @ abt.
12" Cts.(Typ.)

5/8" Angle

5/8" Plate

Backgouge

 

(See Detail "A")

5/16" Plate and 5/16"
angle @ abt. 8’-0" cts.
(           

3
"

3
"

4"

3 " @ 60^F

4 "

2 "

Bar 7/8" x 7/8"
Plate 12" x 7/8"

3/4"  x 8" Long Welded
Shear Connector Studs 
(Spaced alternately at 
abt. 9" cts.)(Typ.)

Plate 6" x 5/8"

¸ 1/2"  Machine bolt and nut 
with 9/16"  hole (field drill)
in the exist. top flange. Remove
bolt after concrete has set

¸ Exist. W18 x 64
(use in place)

12 "¨

PART SECTION THRU
FLAT PLATE EXPANSION JOINT

¸ Exist. W18 x 64

¸ 9/16" x 1" Slotted holes
for 1/2"  machine bolts

¸ 1/2"  Machine bolts and nut with 
9/16"  holes (field drill) in exist.
top flange (Remove bolt after 
concrete has set.)

 

5/16" Plate and 
5/16" angle

1 "1 " 4"1 " 4" 1 "

1
 
"

3
"

5/16" Plate

¸ 9/16" x 1" Slotted holes
for 1/2"  machine bolts

Angle 3 1/2 x 3 1/2 
x  5/16 x 7" long

DETAIL "A"

Shop or
Field Weld

Roadway Plate
(12" x 7/8")

3/4"  Concrete vent

holes at abt. 12" cts.

3/4"  x 8" Long Welded Shear Connector 

Studs (Spaced alternately at abt. 9" cts.)

PART SECTION A-A

Expansion
Device
Plate 

2-8 

 

Angle 8 x 6 x 5/8

 " Recess

PART SECTION B-B

PART ELEVATION
AT END OF

BEVELED CURB
BENT PLATE

 "

 
"

Bevel curb
bent plate
to 1/4" "

C C

Bevel curb bent
plate on roadway
face

 

3/4"  x 6"
Long Welded
Shear Connector
Stud (Typ.)

Const. Joint

BA

BA

(Rail not shown for clarity)

3 " @ 60^F

2"

¸ 2 Welded Shear
Connector Studs
(3/4"  x 6" Long)

2-Layers
30# (Min.)
Roofing Felt
between plate
and recess

Note: Concrete vent holes not shown for clarity.

¸ Exist. W18 x 64

 

(See Detail "A")

Fill Face of Exist.
End Bent No. 5

 

 

2-8

Recess curb to permit
free movement of plate

2"
¸ 2 Welded Shear Connector
Studs (3/4"  x 6" Long)

1
2
"
¨

Working point at front
face of backwall

2" 9
"

2
"

3/4"  x 8" Long Welded Shear
Connector Studs (Spaced
alternately at about 9"
cts.)(Typ.)

7/16"  Hole countersunk in roadway plate;
Slotted Hole 1/2" x 1" in angle; Bar 1 1/4"
x 3/8" x 2" tapped for 3/8"  flat head stove
bolt at abt. 4’-0" cts.  Remove bolt after
concrete has set (Typ.)

5/8" Vertical Plate (Typ.)

Plate 12" x 7/8" (Typ.)

5/8" Angle (Typ.)

Bar 7/8" x 7/8" (Typ.)
1
2
"
¨

Working point at front
face of backwall

6
"

2"

5/16" Plate and 5/16"
angle @ abt. 8’-0" cts.
(                (Typ.)

¸ 2 Welded Shear Connector
Studs (3/4"  x 6" Long)

Recess curb to permit
free movement of plate

12"

4"

PART PLAN SHOWING CONNECTION TO BEAM

PERMISSIBLE FIELD
SPLICE AT END BENT

60^

ELEVATION OF CURB AND PARAPET

2 " @ 60^F

4 " @ 60^F

1/2" Beveled 
Curb Plate

1/2" Beveled
Curb Plate

Beveled Curb Plate
1/2" x 9" x 12"
(Form flush with
curb)

1/2" Beveled
Curb Plate

Bevel end
of curb
plate on
roadway face

 
"

Recess curb

9
 
"

6"
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3 " Gap @ 60̂ F

3 " Gap @ 60̂ F
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Exist. Long.
Reinforcement
(use in place)
(Typ.)

Horizontal leg may 
be cut or bent
in field to clear 
expansion device.

6"\

10 "\

#5-R1

#5-R22
’
-
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(
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.
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(
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.
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Const. Jt.

PART SECTION B-B
* Match existing.

3 " Gap at 60^F.

1 2

 
(equally
spaced)
(equally

9-#5-R1 & R2
 

(equally
spaced)
(equally

9-#5-R1 & R2

B

B

2 " 2 "

2 " 2 "

PART ELEVATION SHOWING 
CURB AND PARAPET REINFORCEMENT

(Rail not shown for clarity)

Top of New 
Wearing Surface
(Typ.)

Match replacement curb
and parapet with existing
curb and parapet dimensions
(Typ.)

Existing Reinforcement
(Use in place) (Typ.)

¸ Structure

Roadway face
of curb

Roadway face
of curb
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A

A

PART PLAN OF SLAB AT EXIST. INT. BENT NO. 2
SHOWING REINFORCEMENT

Exposed face of vertical leg
of expansion device angle

Existing 
Transverse
Bar (Typ.)

Existing 
Longitudinal
Bar (Typ.)

Concrete Removal
Line (Typ.)

Top of New 
Wearing Surface
(Typ.)

5’-0"¨

(Typ.)

6-#6-S1

(Typ.)

6-#6-S1

3 " Gap @ 60^F

2’-4 "¨ 2’-4"¨

2’-6"¨2’-6"¨

(Typ.)

6"

¸ Exist. Int. Bent No. 2
& ¸ Exist. Exp. Gap.

7 "7 "

Flat Plate Exp. Device,
see Sheet No. 3 for details

SECTION A-A

1 7’-7 1/4"¨ (Left)
  7’-11 3/4"¨ (Right)

2 7’-6 7/8"¨ (Left)
  7’-11 1/4"¨ (Right)

7’-7 "̈ 7’-6 "̈

7’-11 "̈ 7’-11 "̈

** 2’-7" min. lap between #6-S1 & #6-S2 bars

(
T
o
p
 

&
 

B
o
t
t
.
)

6
-
#
6
-

S
1
 
\
\

(
T
o
p
 

&
 

B
o
t
t
.
)

6
-
#
6
-

S
2
 
\
\

(
T
o
p
 

&
 

B
o
t
t
.
)

6
-
#
6
-

S
2
 
\
\

(
T
o
p
 

&
 

B
o
t
t
.
)

6
-
#
6
-

S
1
 
\
\

Removal and Replacement

Limits of Curb and Parapet

Exposed face of expansion
device plate

¸ Exist. W18 x 64
(use in place)

Notes: 
Existing rail posts that fall within the area of curb and 
parapet removal at exp. jt. shall be reinstalled in the 
replacement curb and parapet.  Clean & reuse existing 
anchor bolts or replace with new anchor bolts of like 
kind.  Payment for this work will be considered completely 
covered by the contract unit price for Remove and Replace 
Curb and Parapet.

Payment for removal and replacement of all concrete and 
reinforcement in Curb and Parapet shall be considered 
completely covered by the contract unit price for Remove 
and Replace Curb and Parapet.

Note: This drawing is not to scale. Follow dimensions. Sheet No. 5  of 9   
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Exist. Long.
Reinforcement
(use in place)
(Typ.)

Horizontal leg may 
be cut or bent
in field to clear 
expansion device.
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Const. Jt.

PART SECTION B-B
* Match existing.PART ELEVATION SHOWING 

CURB AND PARAPET REINFORCEMENT
(Rail not shown for clarity)
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3 " Gap @ 60̂ F

8’-6"̈

A

A

3 " Gap @ 60̂ F

7’-9 "̈ 4’-6"̈

Exposed face of vertical leg
of expansion device angle

¸ Structure

Roadway face
of curb

Roadway face
of curb

2’-6 "̈

Exposed face of vertical face
of expansion device plate

PART PLAN OF SLAB AT EXIST. END BENT NO. 5
SHOWING REINFORCEMENT
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** 2’-7" min. lap between #6-S1 & #6-S3 bars

Existing 
Transverse
Bar (Typ.)

Existing 
Longitudinal
Bar (Typ.)

3 " Gap @ 60^F

12"¨20 "¨

3’-0"¨

(Typ.)

6"

(Typ.)

4-#6-S1

#6-S1

12 "¨

Top of New 
Wearing Surface

Concrete Removal
Line (Typ.)

SECTION A-A

Fill Face of Exist.
End Bent No. 5

Fill Face of Exist.
End Bent No. 5

Exist. V-Bars
(use in place)

3 " Gap at 60^F.

1

B

B

2 " 2 "

Existing Reinforcement
(Use in place) (Typ.)

Match replacement curb
and parapet with existing
curb and parapet dimensions
(Typ.)

Top of New 
Wearing Surface

 

2

Limits of Curb
and Parapet

Removal and

and Parapet

Removal and
Replacement

1 2’-6 3/4"¨ (Left)
  7’-9 3/8"¨ (Right)

2 4-#5-R1 & R2 (Equally Spaced) (Left)
  9-#5-R1 & R2 (Equally Spaced) (Right)
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Flat Plate Exp. Device,
see Sheet No. 4 for details

For details of end post and
details of backwall not shown,
see Sheet No. 7

For details of end
post and details of
backwall not shown,
see Sheet No. 8

See Sheets No. 7 & 8
for Details of End
Posts

¸ Exist. W18 x 64
(use in place)
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Note: This drawing is not to scale. Follow dimensions. Sheet No. 6  of 9   
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Notes: 
Existing rail posts that fall within the area of curb 
and parapet removal at exp. jt. shall be reinstalled 
in the replacement curb and parapet.  Clean & reuse 
existing anchor bolts or replace with new anchor bolts 
of like kind.  Payment for this work will be 
considered completely covered by the contract unit 
price for Remove and Replace Curb and Parapet.

Payment for removal and replacement of all concrete 
and reinforcement in Curb and Parapet shall be 
considered completely covered by the contract unit 
price for Remove and Replace Curb and Parapet.
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PLAN SHOWING END POST REMOVAL

ELEVATION SHOWING END POST REMOVAL

Remove exist. end
post concrete

Remove exist. end
post concrete

Remove exist. end
post concrete to
exist. const jt.

A A

B B

C
C

3/4"  Resin
Anchor Systems
(Field bend)

6
"

2
1
 
"

SECTION C-C

6
"

6
"

4’
-5
 "

4’
-5
 "

6
"

2
1
 
"

SECTION B-B

8-3/4"  Resin
Anchor Systems
"A" (Field bend)

8-3/4"  Resin
Anchor Systems
"B" (Field bend)

Exist. V Bars
(use in place)
(Typ.)
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(Equally spa.)
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(Equally spa.)
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SECTION A-A

2-#6-S4 Exist. V Bars
(use in place)
(Typ.)

Fill Face of
Exist. End
Bent No. 5

Fill Face of
Exist. End
Bent No. 5

D
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E

E

8’-6"

3" 2"

@ 4" cts.

17 Pr.-#5-R3

& 8-#5-R6

8 Pr.-#5-R5
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DETAILS OF RESIN ANCHORS

1
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\

* Use manufacturer’s embedment length.
  (5" minimum embedment)

Varies

6
"
¨
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¨

¸ Resin Anchor
Systems
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3" 2"

@ 4" cts.
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@ 4" cts.
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SYSTEM "A"
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RESIN ANCHOR 
SYSTEM "B"
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SYSTEM "C"
(8 req’d)

DETAILS OF LEFT END POST AND END BENT NO. 5

DETAILS OF GUARDRAIL
ATTACHMENT

2-#6-S3

7"

**

** Remove exist. wing
   conc. to this line.

7"

Notes:
The contractor shall use one of the qualified resin anchor 
systems in accordance with Sec 1039.

The minimum embedment depth in concrete with f’c = 4,000 psi 
for the resin anchor system shall be that required to meet the 
minimum ultimate pullout strength in accordance with Sec 1039 
but shall not be less than 5".

A #6 Grade 60 reinforcing bar shall be substituted for the 
3/4"  threaded rod.

Cost of resin anchors, excavation, Class B-1 Concrete and 
reinforcing steel for rehabilitation of left wing will be 
considered completely covered by the contract unit price for 
Remove and Replace Curb and Parapet.

2-#6-S3

(Typ.)

2" cl.

16 "

(Typ.)

2" cl.

(Typ.)

2" cl.

Note: This drawing is not to scale. Follow dimensions. Sheet No. 7  of 9   
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Remove exist. end
post concrete

PLAN SHOWING END POST REMOVAL

DETAILS OF RIGHT END POST AND END BENT NO. 5

Remove exist. end
post concrete

Remove exist. end
post concrete to
exist. const jt.

ELEVATION SHOWING END POST REMOVAL
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RESIN ANCHOR 
SYSTEM "D"
(6 req’d)

DETAILS OF RESIN ANCHORS

* Use manufacturer’s embedment length.
  (5" minimum embedment)
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SECTION F-F
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 @ 
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& 6-#5-R17

#5-R14

Notes:
The contractor shall use one of the qualified resin anchor 
systems in accordance with Sec 1039.

The minimum embedment depth in concrete with f’c = 4,000 psi 
for the resin anchor system shall be that required to meet the 
minimum ultimate pullout strength in accordance with Sec 1039 
but shall not be less than 5".

A #5 Grade 60 reinforcing bar shall be substituted for the 
5/8"  threaded rod.

Cost of resin anchors, excavation, Class B-1 Concrete and 
reinforcing steel for rehabilitation of right wing will be 
considered completely covered by the contract unit price for 
Remove and Replace Curb and Parapet.

For Details of Guardrail Attachment,see Sheet No. 7
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3 " 12 "

Roadway Surface
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(U.I.P.) **

** V1 & V5 bars not
   shown for clarity

Roadway Surface

Exist. Reinf.
(U.I.P.) **

Exist. Reinf.
(U.I.P.) **

12"¨

Exist. Const. Jt.

Note: This drawing is not to scale. Follow dimensions. Sheet No. 8  of 9   
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SIZE

STIRRUP HOOK DIMENSIONS

90  HOOK      135  HOOK

GRADES 40 - 50 - 60 KSI

135^ STIRRUP
180^

90^

END HOOK DIMENSIONS

  180^ HOOKS

ALL GRADES

BAR
SIZE

  D 
(IN.)

                90^ HOOKS

NOTE:

E = EPOXY COATED REINFORCEMENT.
S = STIRRUP.
X = BAR IS INCLUDED IN SUBSTRUCTURE QUANTITIES.

NO. EA. = NUMBER OF BARS OF EACH LENGTH.

ACTUAL LENGTHS ARE MEASURED ALONG CENTERLINE BAR TO THE NEAREST INCH.
PAYWEIGHTS ARE BASED ON ACTUAL LENGTHS.
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BENDING DIAGRAMS
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DETAILING DIMENSION
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V = BAR DIMENSIONS VARY IN EQUAL INCREMENTS BETWEEN DIMENSIONS SHOWN ON THIS LINE
AND THE FOLLOWING LINE.
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NOTE: UNLESS OTHERWISE NOTED DIAMETER
"D" IS THE SAME FOR ALL BENDS AND HOOKS
ON A BAR.
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   #4     3"     6"      4"      8"

   #8     6"     11"     8"     16"

  #4      2"    4 1/2"  4 1/2"    3"

  #5     2 1/2"   6"    5 1/2"  3 3/4"

  #6     4 1/2"   12"     8"    4 1/2"

4d OR 2 1/2" MIN. 

   #3   2 1/4"   5"      3"      6"

   #5   3 3/4"   7"      5"     10"

   #6   4 1/2"   8"      6"     12"

   #7   5 1/4"   10"     7"     14"

   #9   9 1/2"   15"  11 3/4"   19"

  #10  10 3/4"   17"  13 1/4"   22"

  #11    12"     19"  14 3/4"  2’-0"

  #14  18 1/4"  2’-3" 21 3/4"  2’-7"

HOOKS AND BENDS SHALL BE IN ACCORDANCE WITH THE PROCEDURES AS SHOWN ON THIS SHEET.

barbill_i     Effective: Aug. 2008     Supercedes: Feb. 2006

REINFORCING STEEL (GRADE 60) FY = 60,000 PSI.

ALL STANDARD HOOKS AND BENDS OTHER THAN 180 DEGREE ARE TO BE BENT WITH SAME
PROCEDURE AS FOR 90 DEGREE STANDARD HOOKS.

SHAPE 36
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(SHAPE 35 SHALL BE A

DEFORMED OR PLAIN

SPIRAL BAR OR WIRE.)

NOMINAL LENGTHS ARE BASED ON OUT TO OUT DIMENSIONS SHOWN IN BENDING DIAGRAMS AND
ARE LISTED FOR FABRICATORS USE. (NEAREST INCH)

FOUR ANGLE OR CHANNEL SPACERS ARE REQUIRED FOR EACH COLUMN SPIRAL. SPACERS ARE TO
BE PLACED ON INSIDE OF SPIRALS. LENGTH AND WEIGHT OF COLUMN SPIRALS DO NOT INCLUDE
SPLICES OR SPACERS.

Note: This drawing is not to scale. Follow dimensions. Sheet No. 9  of 9   
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              SLAB                       

    3  6 H1   BACKWALL       19           3  0.000  8  3.000                                                   11   3 11   1      50

    3  6 H2   BACKWALL       20           8  3.000                                                              8   3  8   3      37

    4  6 H3   BACKWALL       20           6  8.000                                                              6   8  6   8      40

    2  6 H4   BACKWALL       23           2  2.375  3 11.250  2  4.875    20.875    19.875  2  1.625     6.250  8   7  8   5      25

    2  6 H5   BACKWALL       20           5  8.000                                                              5   8  5   8      17

   36  6 S1   SLAB           20          60  0.000                                                             60   0 60   0    3244

   24  6 S2   SLAB           20          40  6.000                                                             40   6 40   6    1460

   12  6 S3   SLAB           20          29  0.000                                                             29   0 29   0     523

    4  6 S4   BACKWALL       20           6  1.000                                                              6   1  6   1      37

   84  4 V1   BACKWALL       10 S                     15.000     9.000                                          3   3  3   1     173

    4  4 V2   BACKWALL       10 S                      8.000     9.000                                          2   1  0  23       5

    5  6 V3   BACKWALL       20           6 11.000                                                              6  11  6  11      52

    7  4 V5   WING           10 S                      7.500     9.000                                          2   0  0  22       9

              CURB AND                   

              PARAPET                    

   49  5 R1   PARAPET      E 12           2  0.000     7.500  2  0.000                                          5   3  5   0     256

   49  5 R2   CURB         E 10 S           12.000    14.500    13.500                                          4   7  4   3     217

              END POST                   

   34  5 R3   END POST     E 10 S                     12.500  4  3.000                                          6   4  6   2     219

   16  5 R5   END POST     E 10 S                      8.750  4  3.000                                          5   9  5   6      92

    8  5 R6   END POST     E 10 S                     23.000    12.500                                          4  11  4   8      39

   13  5 R7   END POST     E 20           8  3.000                                                              8   3  8   3     112

    7  5 R8   END POST     E 28 S                   5  6.000     3.750  2  9.000                                8   7  8   4      61

    4  5 R9   END POST     E 10 S                      8.750  2 11.000                                          4   5  4   2      17

    2  5 R10  END POST     E 10 S                      7.500    12.500                                          2   4  2   1       4

   11  5 R11  END POST     E 20           4  3.000                                                              4   3  4   3      49

    7  5 R12  END POST     E 28 S                     18.000     3.750  2  9.000                                4   7  4   4      32

   10  5 R13  END POST     E 10 S                     12.500  3 10.000                                          5  11  5   9      60

   12  5 R14  END POST     E 10 S                      8.750  3 10.000                                          5   4  5   1      64

    2  5 R15  END POST     E 20           4  1.000                                                              4   1  4   1       9

    2  5 R16  END POST     E 20           3  6.000                                                              3   6  3   6       7

    6  5 R17  END POST     E 10 S                     18.000    12.500                                          4   1  3  10      24

              TOTALS

       4                                                                                                                         187

       5                   E                                                                                                    1262

       6                                                                                                                        5485

              TOTAL                                                                                                             5672

              TOTAL        E                                                                                                    1262

                 Slab on

                 Girder

       4                                                                                                                         187

       5                   E                                                                                                    1262

       6                                                                                                                        5485

              TOTAL                                                                                                             6934

TWO ADDITIONAL #5-R7 ARE INCLUDED IN THE BAR BILL FOR TESTING.
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