
The Enclosed Document Is Provided For Your Convenience. 

Please Email ALL Questions:
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Please Let Us Know If You Plan To Bid 

City of Tampa
Contract Administration Department 

306 E. Jackson St. #280A4N 
Tampa, FL 33602 

(813)274-8456
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1725 EAST 5TH AVENUE

TAMPA, FL. 33605 PHONE:

(813) 215-7372 FAX:   (813)

902-8782




















  















WATER

WATER

GAS

WATER

WATER











 






STORM STRUCTURE TABLE









STORM STRUCTURE TABLE









STORM STRUCTURE TABLE









STORM STRUCTURE TABLE









STORM STRUCTURE TABLE









STORM PIPE TABLE
STORM PIPE TABLE









STORM PIPE TABLE

STORM PIPE TABLE
































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



































GAS

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER



















WATE
R

WATER

WATE
R

WATE
R
















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














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











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CITY OF TAMPA - Section 13-164.  Tree protection standards:

TREE TABLE & LANDSCAPE

CALCULATIONS

16

28

76

140

0

1

10

2

4

0

328

8

36

28

29

142

0

~

1

4

2

1

Inch per Inch

0

1 68

~ 243

16

19

14

14

6

13" TO 19"

20" TO 29"

30" OR MORE

5" TO 7"

8" TO 12"

140

8

2

14

9

29

0

Total

20" TO 29"

13" TO 19"

ALL PALMS

30" OR MORE

8" TO 12"

5" TO 7"

ALL PALMS 68

Total 76

DEBIT TABLE:

CREDIT TABLE: TOTAL REQUIRED 2" TREES TO BE PLANTED 

DEBIT FOR TREES TO BE REMOVED

+243

CREDIT FOR TREES TO REMAIN

-328 

=  -85

TOTAL PROPOSED 2" TREES TO BE PLANTED 

=  -85

REMAINING BALANCE = -85 - -85 = 0 2" TREES

MITIGATE VIA PAID INTO TREE FUND

TREE

TREE (PALM)

TREE (PINE)

TREE (OAK)
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90
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SCALE: 

S−1 Junction Box Plan − STA. 901+75.57 
1/8" = 1’−0"

BOX CULVERT
BY OTHERS

BOX CULVERT
BY OTHERS

STRUCTURE S1 STA. 901+75.57 IS A CONFLICT
STRUCTURE THAT REQUIRES CORING FOR 12"
DIAMETER STEEL PIPE PER DETAIL ON SHEET S-11

BOX CULVERT NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 8,100 LBS

6. CAST-IN-PLACE JUNCTION BOX SHOWN FOR ILLUSTRATION ONLY. JUNCTION BOX SHALL

BE PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

JUNCTION BOX BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

6 101 10-2 39 1 10-2

7 102 10-2 39 1 10-2

7 103 10-2 48 1 10-2

7 104 10-2 43 1 10-2

7 105 8-6 3/4 76 10 2-11 3/4 5-7

7 106 8-6 3/4 76 10 2-11 3/4 5-7

4 108 8-2 76 1 8-2

3 109 34-8 12 1 34-8

3 110 31-8 12 1 31-8

3 111 31-0 1/4 12 1 31-0 1/4

3 112 34-8 12 1 34-8

3 113 31-8 16 1 31-8

3 114 31-8 16 1 31-8

BOX DATA TABLE (inches unless shown otherwise)  TABLE DATE 12-14-15

LOCATION

BOX

Wc(ft) Hc(ft) Tt Tw Tb Ti # CELLS Lc(ft) COVER

STA 901+75.57 9 7 9 9 9 N/A 1 32 VARIES

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 12-14-15

STRUCTURE

BOX

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL JUNCTION BOX TOTAL

JUNCTION BOX 7 9 7 23 23

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE
12-14-15

STRUCTURE

BOX

101 102 103 104 105 106 107 108 109 110 111 112 113 114

JUNCTION BOX 10 9 9 10 10 10 - 10 12 12 12 12 12 12

JUNCTION BOX DATA TABLE

SCALE: 

Bar Type 10
N.T.S.

"C"

"B
"

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−1



7'-0"

7'-0"

SCALE: 1/8" = 1’−0"

30
°

BOX CULVERT
BY OTHERS

BOX CULVERT
BY OTHERS

S−5 Junction Box Plan − STA. 905+06.00 

BOX CULVERT NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 5,000 LBS

6. CAST-IN-PLACE JUNCTION BOX SHOWN FOR ILLUSTRATION ONLY. JUNCTION BOX SHALL

BE PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

JUNCTION BOX BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

6 101 10-2 25 1 10-2

7 102 10-2 25 1 10-2

7 103 10-2 31 1 10-2

7 104 10-2 28 1 10-2

7 105 8-0 3/4 48 10 2-11 3/4 5-1

7 106 8-0 3/4 48 10 2-11 3/4 5-1

4 108 7-2 48 1 7-2

3 109 22-3 1/2 12 1 22-3 1/2

3 110 19-3 1/2 12 1 19-3 1/2

3 111 18-7 5/8 12 1 18-7 5/8

3 112 22-3 1/2 12 1 22-3 1/2

3 113 19-3 1/2 14 1 19-3 1/2

3 114 19-3 1/2 14 1 19-3 1/2

BOX DATA TABLE (inches unless shown otherwise)  TABLE DATE 12-14-15

LOCATION

BOX

Wc(ft) Hc(ft) Tt Tw Tb Ti # CELLS Lc(ft) COVER

STA 905+06.00 9 6 9 9 9 N/A 1 19.62 VARIES

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 09-04-15

STRUCTURE

BOX

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL JUNCTION BOX TOTAL

JUNCTION BOX 5 5 5 15 15

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE
09-04-15

STRUCTURE

BOX

101 102 103 104 105 106 107 108 109 110 111 112 113 114

JUNCTION BOX 10 10 9 10 10 10 - 10 12 12 12 12 12 12

JUNCTION BOX DATA TABLE

SCALE: 

Bar Type 10
N.T.S.

"C"

"B
"

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−2



38°

6'-0"

6'-0"

SCALE: 1/8" = 1’−0"

BOX CULVERT
BY OTHERS

BOX CULVERT
BY OTHERS

S−6 Junction Box Plan − STA. 905+51.92

BOX CULVERT NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 5,200 LBS

6. CAST-IN-PLACE JUNCTION BOX SHOWN FOR ILLUSTRATION ONLY. JUNCTION BOX SHALL

BE PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

JUNCTION BOX BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

6 101 10-2 24 1 10-2

7 102 10-2 24 1 10-2

7 103 10-2 31 1 10-2

7 104 10-2 28 1 10-2

7 105 8-0 3/4 46 10 2-11 3/4 5-1

7 106 8-0 3/4 46 10 2-11 3/4 5-1

4 108 7-2 46 1 7-2

3 109 21-9 1/2 12 1 21-9 1/2

3 110 18-9 1/2 12 1 18-9 1/2

3 111 18-1 5/8 12 1 18-1 5/8

3 112 21-9 1/2 12 1 21-9 1/2

3 113 18-9 1/2 14 1 18-9 1/2

3 114 18-9 1/2 14 1 18-9 1/2

BOX DATA TABLE (inches unless shown otherwise)  TABLE DATE 12-14-15

LOCATION

BOX

Wc(ft) Hc(ft) Tt Tw Tb Ti # CELLS Lc(ft) COVER

STA 905+51.92 9 6 9 9 9 N/A 1 19.12 VARIES

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 09-04-15

STRUCTURE

BOX

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL JUNCTION BOX TOTAL

JUNCTION BOX 5 4 5 14 14

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE
09-04-15

STRUCTURE

BOX

101 102 103 104 105 106 107 108 109 110 111 112 113 114

JUNCTION BOX 10 10 9 10 10 10 - 10 12 12 12 12 12 12

JUNCTION BOX DATA TABLE

SCALE: 

Bar Type 10
N.T.S.

"C"

"B
"

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−3



9°

6'-0"

6'-0"

SCALE: 1/8" = 1’−0"

BOX CULVERT
BY OTHERS

BOX CULVERT
BY OTHERS

S−7 Junction Box Plan − STA. 906+20.47 

BOX CULVERT NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 3,100 LBS

6. CAST-IN-PLACE JUNCTION BOX SHOWN FOR ILLUSTRATION ONLY. JUNCTION BOX SHALL

BE PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

JUNCTION BOX BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

6 101 10-2 15 1 10-2

7 102 10-2 15 1 10-2

7 103 10-2 21 1 10-2

7 104 10-2 19 1 10-2

7 105 8-0 3/4 28 10 2-11 3/4 5-1

7 106 8-0 3/4 28 10 2-11 3/4 5-1

4 108 7-2 28 1 7-2

3 109 14-8 12 1 14-8

3 110 11-8 12 1 11-8

3 111 11-0 1/4 12 1 11-0 1/4

3 112 14-8 12 1 14-8

3 113 11-8 14 1 11-8

3 114 11-8 14 1 11-8

BOX DATA TABLE (inches unless shown otherwise)  TABLE DATE 12-14-15

LOCATION

BOX

Wc(ft) Hc(ft) Tt Tw Tb Ti # CELLS Lc(ft) COVER

STA 906+20.47 9 6 9 9 9 N/A 1 12 VARIES

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 09-04-15

STRUCTURE

BOX

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL JUNCTION BOX TOTAL

JUNCTION BOX 4 3 4 11 11

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE
09-04-15

STRUCTURE

BOX

101 102 103 104 105 106 107 108 109 110 111 112 113 114

JUNCTION BOX 10 10 9 10 10 10 - 10 12 12 12 12 12 12

JUNCTION BOX DATA TABLE

SCALE: 

Bar Type 10
N.T.S.

"C"

"B
"

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−4



SCALE: 1/8" = 1’−0"

7'-0"

7'-0"

90°

BOX CULVERT
BY OTHERS

BOX CULVERT
BY OTHERS

S−8 Junction Box Plan − STA. 907+29.17 

BOX CULVERT NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 3,700 LBS

6. CAST-IN-PLACE JUNCTION BOX SHOWN FOR ILLUSTRATION ONLY. JUNCTION BOX SHALL

BE PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

JUNCTION BOX BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

6 101 10-2 18 1 10-2

7 102 10-2 18 1 10-2

7 103 10-2 24 1 10-2

7 104 10-2 21 1 10-2

7 105 8-0 3/4 34 10 2-11 3/4 5-1

7 106 8-0 3/4 34 10 2-11 3/4 5-1

4 108 7-2 34 1 7-2

3 109 16-8 12 1 16-8

3 110 13-8 12 1 13-8

3 111 13-0 1/4 12 1 13-0 1/4

3 112 16-8 12 1 16-8

3 113 13-8 14 1 13-8

3 114 13-8 14 1 13-8

BOX DATA TABLE (inches unless shown otherwise)  TABLE DATE 12-14-15

LOCATION

BOX

Wc(ft) Hc(ft) Tt Tw Tb Ti # CELLS Lc(ft) COVER

STA 907+29.17 9 6 9 9 9 N/A 1 14 VARIES

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 09-04-15

STRUCTURE

BOX

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL JUNCTION BOX TOTAL

JUNCTION BOX 4 4 4 12 12

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE
09-04-15

STRUCTURE

BOX

101 102 103 104 105 106 107 108 109 110 111 112 113 114

JUNCTION BOX 10 10 9 10 10 10 - 10 12 12 12 12 12 12

JUNCTION BOX DATA TABLE

SCALE: 

Bar Type 10
N.T.S.

"C"

"B
"

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−5



SCALE: 

20'-0"

9'-0"

40
°

BOX CULVERT
BY OTHERS

BOX CULVERT
BY OTHERS

1/8" = 1’−0"

S−15 Junction Box Plan − STA. 10+97.49 

STRUCTURE S15 STA. 10+97.49 IS A CONFLICT
STRUCTURE THAT REQUIRES CORING FOR 12"
DIAMETER STEEL PIPE PER DETAIL ON SHEET S-11

BOX CULVERT NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 7,100 LBS

6. CAST-IN-PLACE JUNCTION BOX SHOWN FOR ILLUSTRATION ONLY. JUNCTION BOX SHALL

BE PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

JUNCTION BOX BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

6 101 10-2 36 1 10-2

7 102 10-2 36 1 10-2

7 103 10-2 39 1 10-2

7 104 10-2 39 1 10-2

7 105 8-0 3/4 70 10 2-11 3/4 5-1

7 106 8-0 3/4 70 10 2-11 3/4 5-1

4 108 7-2 70 1 7-2

3 109 31-8 12 1 31-8

3 110 28-8 12 1 28-8

3 111 28-0 1/4 12 1 28-0 1/4

3 112 31-8 12 1 31-8

3 113 28-8 14 1 28-8

3 114 28-8 14 1 28-8

BOX DATA TABLE (inches unless shown otherwise)  TABLE DATE 12-14-15

LOCATION

BOX

Wc(ft) Hc(ft) Tt Tw Tb Ti # CELLS Lc(ft) COVER

STA 10+97.49 9 6 9 9 9 N/A 1 29 VARIES

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 09-04-15

STRUCTURE

BOX

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL JUNCTION BOX TOTAL

JUNCTION BOX 8 7 8 23 23

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE
09-04-15

STRUCTURE

BOX

101 102 103 104 105 106 107 108 109 110 111 112 113 114

JUNCTION BOX 10 10 10 10 10 10 - 10 12 12 12 12 12 12

JUNCTION BOX DATA TABLE

SCALE: 

Bar Type 10
N.T.S.

"C"

"B
"

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−6



15.46'

BOX CULVERT
BY OTHERS

REFER TO F.D.O.T. SPECIFICATION
FOR BALANCE OF WINGWALL AND
HEADWALL INFO.

SCALE: 

Headwall/Wingwall Detail − STA. 101+97.21
1/8" = 1’−0"

21.20' 21
.20

'

SEE DETAIL 'A'

SEE DETAIL 'B'

RIGHT SIDE WINGWALL DATA TABLE (inches unless shown otherwise) TABLE DATE 09-04-15

LOCATION

RIGHT END WINGWALL

Rt Rw Rh Rd SW (deg) β (deg) He (ft) Hs (ft) Lw (ft)

STA 101+97.21 36 12 6 12 135 0 11.2 12.8 21.2

LEFT/RIGHT END WINGWALL BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

6 401, 601
VARIES:

12-6 38 TO
10-11 1/2

27 1
VARIES:

12-6 38 TO
10-11 1/2

3 402, 602 20-10 5/16 12 1 20-10 5-16

3 403, 603 14-2 7/8 1 1 14-2 7/8

3 404, 604 20-10 5/16 12 1 20-10 5/16

3 405, 605 14-2 7/8 1 1 14-2 7/8

6 406, 606
VARIES:

12-6 38 TO
10-11 1/2

27 1
VARIES:

12-6 38 TO
10-11 1/2

6 407, 607 7-4 27 10 3-8 3-8

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE 09-04-15

LOCATION

LEFT END WINGWALL RIGHT END WINGWALL

401
407 (8)

402
(403)

404
(405) 406

601
607 (8)

602
(603)

604
(605) 606

STA 101+97.21 10 12 12 10 10 12 12 10

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 09-04-15

STRUCTURE
LEFT
WALL

RIGHT
WALL FOOTING SUB

TOTAL WINGWALL TOTAL

WINGWALLS 10 10 0 20 20

WINGWALL NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL

             WINGWALLS (LEFT AND RIGHT) 3,000 LBS

6. CAST-IN-PLACE WINGWALLS AND HEADWALL SHOWN FOR ILLUSTRATION ONLY.

WINGWALLS AND HEADWALL SHALL BE PER F.D.O.T. STANDARD INDEX NO. 289.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

LEFT SIDE WINGWALL DATA TABLE (inches unless shown otherwise) TABLE DATE 09-04-15

LOCATION

LEFT END WINGWALL

Rt Rw Rh Rd SW (deg) β (deg) He (ft) Hs (ft) Lw (ft)

STA 101+97.21 36 12 6 12 135 0 11.2 12.8 21.2

WINGWALL DATA TABLES

HEADWALL TO WINGWALL CONNECTION NOTES:

1. ADDITIONAL #6 BARS (BAR TYPE 12) SPACED 12" VERTICALLY, REQ'D AT HEADWALL TO WINGWALL

CONNECTION (BOTH WINGWALLS).

2. SECTION SHOWS ADDITIONAL REINFORCING ONLY.

SCALE: 

Detail ’A’
N.T.S.

2'-8"

2'-
8"

45°

HEADWALL

WINGWALL

ADD'L REINF. - SEE NOTES

1'
-0

" M
IN

.
E

M
B

ED
M

E
N

T

1'
-6

"

1'-10"

DRILL & EPOXY #4 DOWELS
AT 12" O/C INTO BOX

CULVERT (BY OTHERS),
TYPICAL BOTH WALLS AND

SLABS OF BOX CULVERT

BOX CULVERT (BY
OTHERS) WALL OR
SLAB

HEADWALL

HEADWALL TO BOX CULVERT (BY OTHERS) CONNECTION NOTES:

1. ADDITIONAL #4 BARS (BAR TYPE 10) SPACED 12" (MAX.) VERTICALLY AND/OR HORIZONTALLY, REQUIRED AT

HEADWALL TO BOX CULVERT (BY OTHERS), BOTH WALLS AND BOTH SLABS OF BOX CULVERT.

2. SECTION SHOWS ADDITIONAL REINFORCING ONLY.

SCALE: 

Detail ’B’
N.T.S.

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−7



15
.5

3'

6.
00

'
8.

33
'

1.
20

'

3.23' 9.00' 3.23'

15.46'

C C

D

D

HORIZ. STEM
D902

VERT. STEM
D901

VERT. COLUMN
D903

UPPER HORIZ.
BEAM
D904

LOWER HORIZ.
BEAM
D905

STRAIGHT
CORNER
D906

BENT CORNER
D907

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

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

Headwall - Front View
SCALE: 1/4" = 1'-0"

1.00'

COLUMN TIE
D908

COLUMN
CROSS-TIE
D909

VERT. COLUMN
D903

COLUMN TIE
D908

COLUMN CROSS-TIE
D909

UPPER BEAM
STIRRUP
D910

LOWER BEAM
STIRRUP
D911

NOTE: ALTERNATE DIRECTION &
ORIENTATION OF CROSS-TIES

E1

HEADWALL BAR SCHEDULE

MARK LENGTH NO. TYPE
STY

'B' DIM. 'C' DIM. 'D' DIM. Ø N
135° HOOKS

SIZE BAR
DESIG. FT IN FR BARS BAR D H FT IN FR FT IN FR FT IN FR DEG DEG

6 901 7-10 22 1 7-10

3 902 14-11 1/2 12 1 14-11 1/2

6 903 15-3 3/8 24 1 15-3 3/8

6 904 14-11 1/2 6 1 14-11 1/2

6 905 14-11 1/2 4 1 14-11 1/2

4 906 4-0 4 1 4-0

4 907 4-0 4 12 1-4 2-8 45

3 908 7-0 1/2 90 4 1 1/2 2 1/2 0-6 2-8 3/4

3 909 1-0 360 15 0-6 0-3 1/2 0-2 1/2 45 90

3 910 4-7 18 4 1 1/2 2 1/2 1-6 0-6

3 911 2-11 13/16 18 4 1 1/2 2 1/2 0-8 3/8 0-6

"B
"

"C"

"H"

"H
"

D

SCALE: 

Bar Type 4, w/ 135° Hooks
N.T.S.

"B"

Ø

"C"

SCALE: 

Bar Type 12
N.T.S.

"B"

"C
" "D"

Ø N

SCALE: 

Bar Type 15
N.T.S.

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 09-04-15

STRUCTURE

HEADWALL

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL TOTAL CONCRETE

HEADWALL 0 7 0 7 7

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE 09-04-15

STRUCTURE

HEADWALL

901 902 903 904 905 906 907 908 909 910 911

HEADWALL 10 12 6 1/4 8 1/4 6 7/8 --- --- 4 4 10 10

HEADWALL NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 5,000 LBS

6. CAST-IN-PLACE HEADWALL BOX SHOWN FOR ILLUSTRATION ONLY. HEADWALL SHALL BE

PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

HEADWALL DATA TABLES

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−8



WINGWALL TOE
D410

WINGWALL TEMP. FOOTING
D411

WINGWALL HEEL
D409

WINGWALL TOE
D610

WINGWALL TEMP.
FOOTING

D611

WINGWALL HEEL
D609

HEADWALL HEEL
D412

HEADWALL TOE
D413

HEADWALL TEMP. FOOTING
D414

Wall Footing Rebar Layout
SCALE: 1/8" = 1'-0"

26.10'

18.45'

26
.10

'

10
.00

' 10.00'

135° 135°

ADDITIONAL #3 BARS
@ 12" O/C (BAR TYPE
12) REQUIRED, SEE
DETAIL 'C'.

WINGWALL/HEADWALL FOOTING BAR SCHEDULE

MARK LENGTH NO. TYPE
STY

'B' DIM.
135° HOOKS

SIZE BAR
DESIG. FT IN FR BARS BAR D H FT IN FR

5 409, 609 9-6 39 1 9-6

5 410, 610 9-6 39 1 9-6

3 411, 611 25-4 10 1 25-4

5 412 9-6 28 1 9-6

5 413 9-6 28 1 9-6

3 414 18-0 20 1 18-0

ESTIMATED CONCRETE
QUANTITIES (CY)

TABLE DATE
09-04-15

STRUCTURE
SUB

TOTAL

WINGWALL /
HEADWALL
FOOTING

TOTAL
WINGWALL /
HEADWALL
FOOTING

24 24

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE 09-04-15

STRUCTURE

WALL FOOTING

409, 609 410, 610 411, 611 412 413 414

WINGWALL /
HEADWALL
FOOTING

8 8 12 8 8 12

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

FOOTING DATA TABLES

WINGWALL/HEADWALL FOOTING NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL

             WINGWALL/HEADWALL FOOTING 2,700 LBS

6. CAST-IN-PLACE WINGWALLS AND HEADWALL SHOWN FOR ILLUSTRATION ONLY.

WINGWALLS AND HEADWALL SHALL BE PER F.D.O.T. STANDARD INDEX NO. 289.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

WINGWALL/HEADWALL

SCALE: 

Detail ’C’
N.T.S.

1'-4"

1'-
4"

45°

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852
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SCALE: 

Section A−A
N.T.S.

10
" M

IN
.

(T
Y

P.
)

6"
MIN.

(TYP.)

INLET BY OTHERS

FILTER FABRIC
BY OTHERS (TYP.)

ADD'L. OUTSIDE
HORIZONTAL REINF.

DIAGONAL
BENT BARS

ADD'L. LONGITUDINAL
REINF. (TYP.)

ADD'L. INSIDE
HORIZONTAL REINF.

BOX DETAIL 'D'

INLET OPENING NOTES:

1. CUT BOX CULVERT REINFORCEMENT AS REQUIRED

TO MAINTAIN 2" CONCRETE COVER.

2. BETWEEN INLET AND BOX CULVERT USE AN ADHESIVE BONDING

MATERIAL SYSTEM IN ACCORDANCE WITH F.D.O.T. STANDARD

SPECIFICATIONS SECTIONS 416 AND 937.

SCALE: 

Box Detail ’D’
N.T.S.

8"

10
"

4"

REINFORCING NOT SHOWN FOR CLARITY

A

A

℄ INLET

INSIDE DIM.
OF INLET (W)

OUTSIDE DIM.
OF INLET

HALF SECTION
SHOWING OUTSIDE REINFORCING

HALF SECTION
SHOWING INSIDE REINFORCING

W
(MAX.)

W
(MAX.)

PROVIDE 50% OF HORIZ. REINF.
CUT BY OPENING ON EACH SIDE
OF PIPE AT EACH FACE (TYP.)

ADD'L. OUTSIDE
HORIZONTAL REINF.

ADD'L. INSIDE
HORIZONTAL REINF.

(2) ADD'L. LONGITUDINAL
#4 BARS

(2) ADD'L. #4  BENT BARS
BETWEEN SLAB REINFORCING MATS
- SEE BENT BAR DETAIL

2" CLR.
(TYP.)

LONGITUDINAL
REINFORCING (TYP.)

HORIZONTAL
REINFORCING (TYP.)

SCALE: 

Plan View − Inlet Opening in Top Slab
N.T.S.

SCALE: 

Bent Bar Detail
N.T.S.

45
° 45°

(W) + 1'-6"

1'-6" 1'-
6"

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852
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10" MIN.
(TYP.)

6" M
IN

.
(T

Y
P.

)FILTER FABRIC
BY OTHERS (TYP.)

PIPE BY OTHERS

ADD'L. OUTSIDE
VERTICAL REINF.

ADD'L. INSIDE
VERTICAL REINF.

DIAGONAL BENT BARS

ADD'L. HORIZONTAL
REINF. (TYP.)

PIPE OPENING NOTES:

1. CUT BOX CULVERT REINFORCEMENT AS REQUIRED

TO MAINTAIN 2" CONCRETE COVER.

2. SECTION SHOWS ADDITIONAL OPENING REINFORCING ONLY.

SCALE: 

Section B−B
N.T.S.

B

B

℄ DRAINAGE PIPE

HALF SECTION
SHOWING OUTSIDE REINFORCING

HALF SECTION
SHOWING INSIDE REINFORCING

D
(MAX.)

D
(MAX.)

PROVIDE 50% OF VERT. REINF.
CUT BY OPENING ON EACH SIDE
OF PIPE AT EACH FACE (TYP.)

ADD'L. OUTSIDE
VERTICAL REINF.

ADD'L. INSIDE
VERTICAL REINF.

PIPE INVERT
ELEVATION

ADD'L. HORIZONTAL
#4 x 3'-0" LONG
TOP & BOTTOM (TYP.)

LONGITUDINAL
REINFORCING (TYP.)

VERTICAL
REINFORCING (TYP.)

SCALE: 

Elevation View − Pipe Opening Detail
N.T.S.

PIPE ID(D)

8"
MIN

.
(T

YP.)

2" CLR.

(TYP.)

PIPE OD

(2) ADD'L. #4 DIAGONAL
 BENT BARS BETWEEN
WALL REINFORCING MATS

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852
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S
LA

B/
W

A
LL

TH
IC

K
N

E
SS

3"
 M

IN
.

C
LR

.

1'-0" MIN.
EMBEDMENT

BOX CULVERT (BY
OTHERS) BOTTOM
SLAB/WALL

INSIDE FACE OF
SLAB/WALL

DRILL & EPOXY ANCHOR
#4 DOWELS AT 12" O/C
INTO BOX CULVERT (BY
OTHERS) SLAB - SEE NOTES.

FILTER FABRIC AROUND
CONSTRUCTION JOINT
FURNISHED BY OTHERS

1'-6" MIN.
SPLICE LENGTH

MATCH INVERT ELEVATION
OF BOX CULVERT

OUTSIDE FACE OF
SLAB/WALL

PROPOSED JUNCTION BOX
BOTTOM SLAB/WALL

SCALE: 

Box Culvert/Junction Box Connection Detail
N.T.S.

BOX CULVERT/JUNCTION BOX CONNECTION DETAIL NOTES:

1. THE BOX CULVERT DATA TABLES AND REINFORCING BAR LISTS DO NOT INCLUDE THE ADDITIONAL QUANTITIES NEEDED FOR DOWEL

CONNECTIONS, REINFORCING STEEL OR CONCRETE FOR TRANSITIONS BETWEEN BOX CULVERTS AND JUNCTION BOXES. THE COST

FOR ADDITIONAL REINFORCEMENT AND THICKENED CONCRETE IN THE TRANSITIONAL AREAS SHALL BE INCLUDED IN THE COST FOR

THE BOX CULVERTS.

2. COST FOR REMOVAL AND DISPOSAL OF MATERIAL FROM THE EXISTING BOX CULVERT AND COST OF CLEANING, STRAIGHTENING, AND

EXTENDING OR DOWELING LONGITUDINAL REINFORCING STEEL SHALL BE INCLUDED IN THE COST OF THE BOX CULVERT.

3. IF NECESSARY, REMOVE EXISTING CONCRETE WHILE AVOIDING DAMAGE TO EXISTING REINFORCEMENT. CLEAN AND STRAIGHTEN

EXISTING REINFORCEMENT, LAP AND TIE ONTO BOX CULVERT REINFORCEMENT.

4. DOWEL IN #4 BARS AT 12" MAXIMUM SPACING INTO THE CENTER OF WALL/SLAB. USE AN ADHESIVE BONDING MATERIAL SYSTEM IN

ACCORDANCE WITH F.D.O.T. STANDARD SPECIFICATIONS SECTIONS 416 AND 937.

1'
-0

" M
IN

.
E

M
B

ED
M

EN
T

EXIST. DOUBLE 5'x4'
BOX CULVERT

3"±
FIELD VERIFY

9"

3" MIN.
CLEAR

PROPOSED JUNCTION
BOX

#4 DOWELS AT 12" O/C MAX.
SPACING (STAGGERED)

FILTER FABRIC AROUND
CONSTRUCTION JOINT
FURNISHED BY OTHERS

STA. 157+05

#4 HORIZONTAL BARS x 5'-4"
(3) EACH FACE

#4 DOWELS AT 12" O/C MAX.
SPACING (STAGGERED)

BAR BENDING DIAGRAM
#4 WALL DOWELS

2'-0"

2'
-0

"
SCALE: 

Box Culvert/Junction Box Connection Detail
N.T.S.

BOX CULVERT/JUNCTION BOX CONNECTION DETAIL NOTES:

1. THE BOX CULVERT DATA TABLES AND REINFORCING BAR LISTS DO NOT INCLUDE THE ADDITIONAL QUANTITIES NEEDED FOR DOWEL

CONNECTIONS, REINFORCING STEEL OR CONCRETE FOR TRANSITIONS BETWEEN BOX CULVERTS AND JUNCTION BOXES. THE COST

FOR ADDITIONAL REINFORCEMENT AND THICKENED CONCRETE IN THE TRANSITIONAL AREAS SHALL BE INCLUDED IN THE COST FOR

THE BOX CULVERTS.

2. COST FOR REMOVAL AND DISPOSAL OF MATERIAL FROM THE EXISTING BOX CULVERT AND COST OF CLEANING, STRAIGHTENING, AND

EXTENDING OR DOWELING LONGITUDINAL REINFORCING STEEL SHALL BE INCLUDED IN THE COST OF THE BOX CULVERT.

3. IF NECESSARY, REMOVE EXISTING CONCRETE WHILE AVOIDING DAMAGE TO EXISTING REINFORCEMENT. CLEAN AND STRAIGHTEN

EXISTING REINFORCEMENT, LAP AND TIE ONTO BOX CULVERT REINFORCEMENT.

4. DOWEL IN #4 BARS AT 12" MAXIMUM SPACING INTO THE CENTER OF WALL/SLAB. USE AN ADHESIVE BONDING MATERIAL SYSTEM IN

ACCORDANCE WITH F.D.O.T. STANDARD SPECIFICATIONS SECTIONS 416 AND 937.

FIELD CUT LEGS AS
NEEDED (NO TORCH
CUTTING ALLOWED)

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852
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SCALE: 

S−97 Junction Box Plan − STA. 205+84.33
1/8" = 1’−0"

PROPOSED
BOX CULVERT

19'-8"

20
'-0

"

15
'-0

"
5'

-0
"

5'-0"

90°

14'-8"

7'-4" 7'-4"

7'
-6

"
7'

-6
"

EXISTING
BOX CULVERT

PROVIDE OPENING TO INTERCONNECT
EACH CELL OF JUNCTION BOX . SEE
DETAIL ON S-10 FOR ADDITIONAL
REINFORCING REQUIRED AT OPENING.

BOX CULVERT NOTES:

1. ENVIRONMENTAL CLASS: CLASS 1

2. REINFORCING STEEL: GRADE 60

3. CONCRETE CLASS IV: F'c = 5.5 KSI

4. SOIL PROPERTIES:

FRICTION ANGLE 30 DEGREES                

MODULUS OF SUBGRADE REACTION 50 PSI/IN

NORMAL BEARING RESISTANCE 2,500 PSF

5. TOTAL ESTIMATED QUANTITY REINFORCING STEEL 20,900 LBS

6. CAST-IN-PLACE JUNCTION BOX SHOWN FOR ILLUSTRATION ONLY. JUNCTION BOX SHALL

BE PRECAST PER F.D.O.T. STANDARD INDEX NO'S. 291 AND 292.

7. WORK THIS DRAWING WITH F.D.O.T. DESIGN STANDARD INDEX NO. 289.

JUNCTION BOX BAR SCHEDULE

MARK LENGTH NO. TYPE STY 'B' DIM. 'C' DIM.

SIZE BAR
DESIG. FT IN FR BARS BAR A G FT IN FR FT IN FR

7 101 16-11 49 1 16-11

7 102 16-11 54 1 16-11

7 103 16-11 58 1 16-11

7 104 16-11 52 1 16-11

7 105 7-0 3/4 96 10 2-11 3/4 4-1

7 106 7-0 3/4 96 10 2-11 3/4 4-1

7 107 13-5 192 10 9-4 4-1

7 108 5-2 96 1 5-2

3 109 42-4 18 1 42-4

5 110 34-4 22 1 34-4

5 111 38-8 1/4 22 1 38-8 1/4

3 112 42-4 18 1 42-4

3 113 39-4 10 1 39-4

3 114 39-4 10 1 39-4

3 115 38-8 1/4 10 1 38-8 1/4

BOX DATA TABLE (inches unless shown otherwise)  TABLE DATE 12-14-15

LOCATION

BOX

Wc(ft) Hc(ft) Tt Tw Tb Ti # CELLS Lc(ft) COVER

STA 205+84.33 VARIES -
SEE PLAN 4 9 9 9 9 2 40 VARIES

ESTIMATED CONCRETE QUANTITIES (CY) TABLE DATE 12-14-15

STRUCTURE

BOX

BOTTOM
SLAB WALLS TOP

SLAB
SUB

TOTAL JUNCTION BOX TOTAL

JUNCTION BOX 11 8 11 30 30

MAIN STEEL REINFORCEMENT SPACING (inches) TABLE DATE 12-14-15

STRUCTURE

BOX

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115

JUNCTION BOX 10 9 9 10 10 10 10 10 12 10 10 12 12 12 12

JUNCTION BOX DATA TABLE

SCALE: 

Bar Type 10
N.T.S.

"C"

"B
"

NOTE:
STEEL DETAILER/PROVIDER TO VERIFY ALL LENGTHS AND
QUANTITIES OF BARS PROVIDED IN THIS BAR SCHEDULE

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609

Phone 813.944.3464   Fax  813.944.4959

MATTHEW D. BRAKEFIELD
FL. LIC. NO. 70852

S−13



2'
-5

" M
IN

. L
A

P 
S

PL
IC

E

E
Q

.

9"
MIN.

FU
LL

 H
E

IG
H

T 
O

F 
EX

IS
TI

N
G

 B
O

X
 C

U
LV

ER
T

FI
E

LD
 V

ER
IF

Y

NEW 5,500 PSI CONCRETE WALL
REINFORCED WITH #7 BARS AT 10" O.C.
VERTICAL AND #4 BARS AT 12" O.C.
HORIZONTAL. NEW WALL TO BE
INSTALLED AND REACH 75% OF THE
DESIGN STRENGTH PRIOR TO CUTTING
THE NEW OPENING IN THE EXISTING
BOX CULVERT.

1'-0" MIN.
EMBEDMENT

1'-0" MIN.
EMBEDMENT

NEW OPENING IN EXISTING BOX CULVERT DETAIL NOTES:

1. THE BOX CULVERT DATA TABLES AND REINFORCING BAR LISTS DO NOT INCLUDE THE ADDITIONAL

QUANTITIES NEEDED FOR DOWEL CONNECTIONS, REINFORCING STEEL OR CONCRETE FOR

TRANSITIONS BETWEEN BOX CULVERTS AND JUNCTION BOXES. THE COST FOR ADDITIONAL

REINFORCEMENT AND THICKENED CONCRETE IN THE TRANSITIONAL AREAS SHALL BE INCLUDED

IN THE COST FOR THE BOX CULVERTS.

2. COST FOR REMOVAL AND DISPOSAL OF MATERIAL FROM THE EXISTING BOX CULVERT AND COST

OF CLEANING, STRAIGHTENING, AND EXTENDING OR DOWELING LONGITUDINAL REINFORCING

STEEL SHALL BE INCLUDED IN THE COST OF THE BOX CULVERT.

3. IF NECESSARY, REMOVE EXISTING CONCRETE WHILE AVOIDING DAMAGE TO EXISTING

REINFORCEMENT. CLEAN AND STRAIGHTEN EXISTING REINFORCEMENT, LAP AND TIE ONTO BOX

CULVERT REINFORCEMENT.

4. USE AN ADHESIVE BONDING MATERIAL SYSTEM IN ACCORDANCE WITH F.D.O.T. STANDARD

SPECIFICATIONS SECTIONS 416 AND 937.

DRILL & EPOXY #7 BARS INTO
EXISTING BOX CULVERT SLAB -
SEE NOTES.

2'
-0

" M
IN

.
2'

-0
" M

IN
.

PROPOSED
PIPE

EXISTING BOX
CULVERT

NEW CONCRETE
WALL, SEE
SECTIONS

9"
MIN.

1'-0" MIN.
EMBEDMENT

1'-0" MIN.
EMBEDMENT

CONCRETE COLLAR, AS NEEDED.
SEE FDOT STANDARD INDEX NO. 280

PROPOSED PIPE

DRILL & EPOXY #7 BARS INTO
EXISTING BOX CULVERT SLAB -
SEE NOTES.

DRILL & EPOXY #7 BARS INTO
EXISTING BOX CULVERT SLAB -
SEE NOTES.

DRILL & EPOXY #7 BARS INTO
EXISTING BOX CULVERT SLAB -
SEE NOTES.

SCALE: 

Top View − New Opening in Existing Box Culvert Detail
N.T.S.

SCALE: 

Section D−D
N.T.S.

SCALE: 

Section C−C
N.T.S.

CC

DD

CONCRETE COLLAR NOT SHOWN FOR
CLARITY. PROVIDE AS NEEDED.
SEE FDOT STANDARD INDEX NO. 280

SEE DETAILS ON SHEETS S-10 AND
S-11 FOR ADDITIONAL REQUIRED
REINFORCING AT NEW OPENING IN
NEW CONCRETE WALL

NEW 5,500 PSI CONCRETE WALL
REINFORCED WITH #7 BARS AT 10" O.C.
VERTICAL AND #4 BARS AT 12" O.C.
HORIZONTAL. NEW WALL TO BE
INSTALLED AND REACH 75% OF THE
DESIGN STRENGTH PRIOR TO CUTTING
THE NEW OPENING IN THE EXISTING
BOX CULVERT.

NEW 5,500 PSI CONCRETE BEAM W/ (2)
#7 TOP AND BOTTOM AND #3 TIES AT 4"
O.C. FULL LENGTH OF NEW CONCRETE
WALL.

1'
-0

" M
IN

.
B

EA
M

 D
E

PT
H

NEW 5,500 PSI CONCRETE BEAM W/ (2)
#7 TOP AND BOTTOM AND #3 TIES AT 4"
O.C. FULL LENGTH OF NEW CONCRETE
WALL.

CULVERT TOP

CULVERT BOTTOM

CULVERT TOP

CULVERT BOTTOM
CC

E
Q

.
E

Q
.

E
Q

.
E

Q
.

E
Q

.
E

Q
.

E
Q

.

UPPER PENINSULA STORMWATER IMPROVEMENTS
PHASE  II (VASCONIA OUTFALL)

AREHNA Engineering,Inc.
5012 W. Lemon Street, Tampa, FL 33609
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GAS

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER
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WATER

WATER

WATER

WATER





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



 



W
A
T
E
R

W
A
T
E
R




















 



S
A
N






















 






















 




























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



















 
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
















 



GAS

WATER

WATER







 

























 



WATER

WATER


















 























WASTEWATER STRUCTURE TABLE

SANITARY SEWER PIPE TABLE











GAS

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER







 



WATER

WATER

WATER

WATER







 
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













 
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





 















WATER

WATER

WATER

WATER


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