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THE EXISTING GRADE, ALIGNMENT, DRAINAGE STRUCTURES, BASE AND SURFACE WERE CONSTRUCTED UNDER SECTION 36G-MFT AND SHALL REMAIN IN PLACE. THE PROPOSED ALIGNMENT AND ALL STATIONS REFERRED TO IN THE PLANS AND PROPOSAL ARE DERIVED FROM THE ABOVE MENTIONED SECTION.            MAXIMUM PERCENT OF GRADE     +6.40 % +6.40 %          MINIMUM STOPPING SIGHT DISTANCE    570 FT 570 FT          DESIGN SPEED        60 MPH 60 MPH          CURRENT ADT        1950 VPD  1950 VPD           DESIGN ADT (20 YEAR)      1950 VPD  1950 VPD  THE HOT-MIX ASPHALT SURFACE COURSE, IL-9.5, MIX "C", N70 SHALL BE PLACED IN ONE LIFT  WITH A MINIMUM THICKNESS OF 1 3/4". THE QUANTITY SHOWN IN THE SUMMARY OF QUANTITIES FOR HOT-MIX ASPHALT SURFACE  COURSE, IL-9.5, MIX "C", N70 ALLOWS 185 TONS FOR THE INTERSECTIONS, SIDE ROADS, AND  TAPERS; 474 TONS FOR THE ENTRANCES; 266 TONS FOR THE MAILBOX TURNOUTS, AND  8,430 TONS FOR THE 1 3/4" LIFT OF HOT-MIX ASPHALT SURFACE COURSE, IL-9.5, MIX "C", N70. THE QUANTITY SHOWN IN THE SUMMARY OF QUANTITIES FOR HOT-MIX ASPHALT BINDER COURSE ALLOWS 3,596 TONS FOR THE 3/4" LIFT OF HOT-MIX ASPHALT BINDER COURSE, IL-19.0, N50. THE FOLLOWING RATES HAVE BEEN USED TO CALCULATE PLAN QUANTITIES:           AGGREGATE SHOULDERS TYPE B    1.8 TONS / CU YD 1.8 TONS / CU YD           HOT-MIX ASPHALT       112 LBS / (SQ YD/INCH) 112 LBS / (SQ YD/INCH)           BITUMINOUS MATERIALS (TACK COAT)   0.05 LBS / SQ FT 0.05 LBS / SQ FT           RIPRAP         1.8 TONS / CU YD 1.8 TONS / CU YD HOT-MIX ASPHALT MIXTURES SHALL BE PG64-22 ASPHALT AND ACCORDING TO THE TABLE BELOW.
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000001-08 STANDARD SYMBOLS, ABBREVIATIONS AND PATTERNS STANDARD SYMBOLS, ABBREVIATIONS AND PATTERNS 280001-07 TEMPORARY EROSION CONTROL SYSTEMS TEMPORARY EROSION CONTROL SYSTEMS 406201-01 MAILBOX TURNOUT MAILBOX TURNOUT 482001-02 HMA SHOULDER ADJACENT TO FLEXIBLE PAVEMENT HMA SHOULDER ADJACENT TO FLEXIBLE PAVEMENT 482011-03 HMA SHOULDER STRIPS/SHOULDERS WITH RESURFACING OR HMA SHOULDER STRIPS/SHOULDERS WITH RESURFACING OR WIDENING AND RESURFACING PROJECTS 542201-02 REINFORCED CONCRETE END SECTIONS FOR PIPE CULVERTS 15" REINFORCED CONCRETE END SECTIONS FOR PIPE CULVERTS 15" THRU 36" DIA. SKEWED WITH ROADWAY 542301-03 PRECAST REINFORCED CONCRETE FLARED END SECTION PRECAST REINFORCED CONCRETE FLARED END SECTION 630001-12 STEEL PLATE BEAM GUARDRAIL STEEL PLATE BEAM GUARDRAIL 630106-02 LONG-SPAN GUARDRAIL OVER CULVERT LONG-SPAN GUARDRAIL OVER CULVERT 630301-09 SHOULDER WIDENING FOR TYPE 1 (SPECIAL) GUARDRAIL TERMINALS SHOULDER WIDENING FOR TYPE 1 (SPECIAL) GUARDRAIL TERMINALS 631032-09 TRAFFIC BARRIER TERMINAL, TYPE 6A TRAFFIC BARRIER TERMINAL, TYPE 6A 642006-01 SHOULDER RUMBLE STRIPS, 8 IN. SHOULDER RUMBLE STRIPS, 8 IN. 701006-05 OFF-RD OPERATIONS 2L, 2W, 15'  TO 24" FROM PAVEMENT EDGE OFF-RD OPERATIONS 2L, 2W, 15'  TO 24" FROM PAVEMENT EDGE 701301-04 LANE CLOSURE 2L, 2W, SHORT TIME OPERATIONS LANE CLOSURE 2L, 2W, SHORT TIME OPERATIONS 701306-04 LANE CLOSURE, 2L, 2W,  SLOW MOVING OPERATIONS DAY ONLY FOR LANE CLOSURE, 2L, 2W,  SLOW MOVING OPERATIONS DAY ONLY FOR SPEEDS   45 MPH  45 MPH 45 MPH 701311-03 LANE CLOSURE 2L, 2W MOVING OPERATIONS - DAY ONLY LANE CLOSURE 2L, 2W MOVING OPERATIONS - DAY ONLY 701336-07 LANE CL0SURE 2L, 2W, WORK AREAS IN SERIES FOR SPEEDS   45 LANE CL0SURE 2L, 2W, WORK AREAS IN SERIES FOR SPEEDS   45  45 45 MPH 701901-08 TRAFFIC CONTROL DEVICES TRAFFIC CONTROL DEVICES 720001-01 SIGN PANEL MOUNTING DETAILS SIGN PANEL MOUNTING DETAILS 720006-04 SIGN PANEL ERECTION DETAILS SIGN PANEL ERECTION DETAILS 720011-01 METAL POSTS FOR SIGNS, MARKERS & DELINEATORS METAL POSTS FOR SIGNS, MARKERS & DELINEATORS 780001-05 TYPICAL PAVEMENT MARKINGS TYPICAL PAVEMENT MARKINGS BLR 21-9 TYPICAL APPLICATION OF TRAFFIC CONTROL DEVICES FOR TYPICAL APPLICATION OF TRAFFIC CONTROL DEVICES FOR CONSTRUCTION ON RURAL LOCAL HIGHWAYS

AutoCAD SHX Text
TYPICAL CROSS SECTION PROPOSED

AutoCAD SHX Text
(STA 13+17 TO STA 381+81)

AutoCAD SHX Text
TYPICAL CROSS SECTION EXISTING

AutoCAD SHX Text
(STA 13+17 TO STA 146+44)

AutoCAD SHX Text
31'-0"

AutoCAD SHX Text
21'-0"

AutoCAD SHX Text
10'-6"

AutoCAD SHX Text
10'-6"

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
5'-0"

AutoCAD SHX Text
5'-0"

AutoCAD SHX Text
SLOPE:2:1 AND VARIES

AutoCAD SHX Text
SLOPE:2:1 AND VARIES

AutoCAD SHX Text
3' AGGREGATE SHOULDER (TYPICAL EACH SIDE)

AutoCAD SHX Text
6" COMPACTED CA-6

AutoCAD SHX Text
3-1/4" HOT-MIX ASPHALT SURFACE

AutoCAD SHX Text
3-1/4" HOT-MIX ASPHALT RESURFACING

AutoCAD SHX Text
PROPOSED AGGREGATE SHOULDER, TYPE B VARYING WIDTH SLOPE: 3/4"/FT (TYPICAL EACH SIDE)

AutoCAD SHX Text
SLOPE: 3/16"/FT

AutoCAD SHX Text
PROPOSED 1-3/4" HOT-MIX ASPHALT SURFACE COURSE, IL-9.5, MIX "C," N70

AutoCAD SHX Text
PROPOSED 3/4" HOT-MIX ASPHALT BINDER COURSE, IL-19.0, N50

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
2'

AutoCAD SHX Text
3'

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
21'-0"

AutoCAD SHX Text
10'-6"

AutoCAD SHX Text
10'-6"

AutoCAD SHX Text
VAR.

AutoCAD SHX Text
VAR.

AutoCAD SHX Text
(STA 146+44 TO STA 381+81)

AutoCAD SHX Text
SLOPE:2:1 AND VARIES (TYP. EA. SIDE)

AutoCAD SHX Text
SLOPE:2:1 AND VARIES (TYP. EA. SIDE)

AutoCAD SHX Text
3' AGGREGATE SHOULDER (TYP. EA. SIDE)

AutoCAD SHX Text
3" HOT-MIX ASPHALT SURFACE

AutoCAD SHX Text
3-1/4" HOT-MIX ASPHALT RESURFACING

AutoCAD SHX Text
PROPOSED 6" HOT-MIX ASPHALT SHOULDER SLOPE: 1/2"/FT (TYPICAL EACH SIDE) ON 4" SUBBASE GRANULAR MATERIAL, TYPE C

AutoCAD SHX Text
APPLICATION

AutoCAD SHX Text
AC/PG

AutoCAD SHX Text
DESIGN AIR VOIDS

AutoCAD SHX Text
MIXTURE COMPOSITION

AutoCAD SHX Text
FRICTION AGGREGATE

AutoCAD SHX Text
QUALITY MANAGEMENT

AutoCAD SHX Text
HMA SURFACE COURSE, IL-9.5, MIX "C", N70 (1-3/4")

AutoCAD SHX Text
PG 64-22

AutoCAD SHX Text
4.0% @ N=70

AutoCAD SHX Text
IL-9.5

AutoCAD SHX Text
MIXTURE C

AutoCAD SHX Text
QC/QA

AutoCAD SHX Text
HMA BINDER COURSE, IL-19.0, N50 (3/4")

AutoCAD SHX Text
PG 64-22

AutoCAD SHX Text
4.0% @ N=50

AutoCAD SHX Text
IL-19.0

AutoCAD SHX Text
N/A

AutoCAD SHX Text
QC/QA

AutoCAD SHX Text
HMA SHOULDERS, N30, IL-9.5L (6")

AutoCAD SHX Text
PG 64-22

AutoCAD SHX Text
4.0% @ N=30

AutoCAD SHX Text
IL-9.5L

AutoCAD SHX Text
N/A

AutoCAD SHX Text
QC/QA

AutoCAD SHX Text
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GENERAL NOTES FOR SOIL EROSION AND SEDIMENT CONTROL 1. ALL SOIL EROSION AND SEDIMENT CONTROL PRACTICES SHALL BE CONSTRUCTED ACCORDING TO THE STANDARDS AND SPECIFICATIONS IN THE ALL SOIL EROSION AND SEDIMENT CONTROL PRACTICES SHALL BE CONSTRUCTED ACCORDING TO THE STANDARDS AND SPECIFICATIONS IN THE 2013 ILLINOIS URBAN MANUAL (IUM), THE ILLINOIS DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION, ADOPTED JANUARY 1, 2022 AND THE PLAN DETAILS. 2. A COPY OF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN SHALL BE MAINTAINED ON SITE AT ALL TIMES. IT SHALL BE PRESENTED UPON A COPY OF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN SHALL BE MAINTAINED ON SITE AT ALL TIMES. IT SHALL BE PRESENTED UPON REQUEST FROM ANY AUTHORIZED AGENT. 3. THE EROSION CONTROL MEASURES INDICATED ON THE PLANS ARE THE MINIMUM REQUIREMENTS. THE CONTRACTOR IS RESPONSIBLE FOR THE EROSION CONTROL MEASURES INDICATED ON THE PLANS ARE THE MINIMUM REQUIREMENTS. THE CONTRACTOR IS RESPONSIBLE FOR INSTALLATION OF ANY ADDITIONAL EROSION CONTROL MEASURES NECESSARY TO PREVENT EROSION AND SEDIMENTATION AS DETERMINED BY THE ENGINEER. 4. IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO INFORM ANY SUB-CONTRACTOR(S) WHO MAY PERFORM WORK ON THIS PROJECT, OF IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO INFORM ANY SUB-CONTRACTOR(S) WHO MAY PERFORM WORK ON THIS PROJECT, OF THE REQUIREMENTS IN IMPLEMENTING AND MAINTAINING THESE EROSION CONTROL PLANS AND THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT REQUIREMENTS SET FORTH BY THE ILLINOIS EPA. 5. SOIL EROSION AND SEDIMENT CONTROL FEATURES SHALL BE CONSTRUCTED PRIOR TO THE COMMENCEMENT OF UPLAND DISTURBANCE. SOIL SOIL EROSION AND SEDIMENT CONTROL FEATURES SHALL BE CONSTRUCTED PRIOR TO THE COMMENCEMENT OF UPLAND DISTURBANCE. SOIL DISTURBANCE SHALL BE CONDUCTED IN SUCH A MANNER TO MINIMIZE EROSION. SOIL STABILIZATION MEASURES SHALL CONSIDER THE TIME OF YEAR, SITE CONDITIONS AND THE USE OF TEMPORARY OR PERMANENT MEASURES. 6. PRIOR TO COMMENCING LAND-DISTURBING ACTIVITIES IN AREAS OTHER THAN INDICATED ON THESE PLANS (INCLUDING BUT NOT LIMITED TO, PRIOR TO COMMENCING LAND-DISTURBING ACTIVITIES IN AREAS OTHER THAN INDICATED ON THESE PLANS (INCLUDING BUT NOT LIMITED TO, ADDITIONAL PHASES OF DEVELOPMENT AND OFF-SITE BORROW OR WASTE AREAS) A SUPPLEMENTARY EROSION CONTROL PLAN SHALL BE SUBMITTED TO THE ENGINEER. 7. THE CONTRACTOR SHALL CLEAN UP AND GRADE THE WORK AREA AS THE PROJECT PROGRESSES TO ELIMINATE THE CONCENTRATION OF RUNOFF. THE CONTRACTOR SHALL CLEAN UP AND GRADE THE WORK AREA AS THE PROJECT PROGRESSES TO ELIMINATE THE CONCENTRATION OF RUNOFF. THE PAVEMENT SHALL BE CLEANED DAILY TO REMOVE EARTH MATERIAL TO THE SATISFACTION OF THE ENGINEER. NO ADDITIONAL PAYMENT WILL BE MADE FOR THIS WORK. 8. ALL TEMPORARY EROSION CONTROL MEASURES MUST BE MAINTAINED AND IMMEDIATELY REPLACED AS NEEDED AND AS DIRECTED BY THE ALL TEMPORARY EROSION CONTROL MEASURES MUST BE MAINTAINED AND IMMEDIATELY REPLACED AS NEEDED AND AS DIRECTED BY THE ENGINEER. THE CONTRACTOR WILL BE RESPONSIBLE FOR ALL INSPECTION AND REPAIR. THE CONTRACTOR SHALL INSPECT AND COMPLETE MAINTENANCE OF ALL ITEMS A MINIMUM OF EVERY 7 DAYS AND WITHIN 24 HOURS OF A ONE-HALF INCH RAINFALL. ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED WITHIN 30 DAYS AFTER FINAL SEEDING IS ACHIEVED. NO ADDITIONAL PAYMENT WILL BE MADE FOR THIS WORK. 9. REMOVAL OF TRAPPED SEDIMENT SHALL BE PAID FOR AS EARTH EXCAVATION. SEDIMENT SHALL BE REMOVED WHEN SILTATION REACHES 50% OF REMOVAL OF TRAPPED SEDIMENT SHALL BE PAID FOR AS EARTH EXCAVATION. SEDIMENT SHALL BE REMOVED WHEN SILTATION REACHES 50% OF THE HEIGHT OF THE BARRIER. 10. TEMPORARY STOCKPILES OF MATERIALS MAY NOT BE LOCATED IN WETLANDS OR DRAINAGE SWALES OR ON THE LEVEE EMBANKMENT. THE TEMPORARY STOCKPILES OF MATERIALS MAY NOT BE LOCATED IN WETLANDS OR DRAINAGE SWALES OR ON THE LEVEE EMBANKMENT. THE LOCATION OF ANY TEMPORARY STOCKPILE SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL. STOCKPILES TO REMAIN IN PLACE MORE THAN THREE DAYS SHALL BE FURNISHED WITH EROSION & SEDIMENT CONTROL (I.E. PERIMETER EROSION BARRIER). STOCK PILES TO REMAIN IN PLACE FOR THIRTY DAYS OR MORE SHALL RECEIVE TEMPORARY SEEDING. NO ADDITIONAL PAYMENT WILL BE MADE FOR THIS WORK. 11. THE CONTRACTOR SHALL MAINTAIN AND PRESERVE ANY EXISTING SUB SURFACE DRAINAGE SYSTEMS (i.e. FIELD TILES) ACCORDING TO SECTION 611 THE CONTRACTOR SHALL MAINTAIN AND PRESERVE ANY EXISTING SUB SURFACE DRAINAGE SYSTEMS (i.e. FIELD TILES) ACCORDING TO SECTION 611 OF THE IDOT STANDARD SPECIFICATIONS. 12. CLEANING OF VEHICLES AND EQUIPMENT SHALL BE PERFORMED IN A MANNER TO AVOID POLLUTANT DISCHARGE TO WETLANDS AND OPEN WATERS. CLEANING OF VEHICLES AND EQUIPMENT SHALL BE PERFORMED IN A MANNER TO AVOID POLLUTANT DISCHARGE TO WETLANDS AND OPEN WATERS. IF THE CONTRACTOR PROPOSES TO USE AN ON-SITE WASHOUT LOCATION, THE CONTRACTOR SHALL SUBMIT A LOCATION AND DESIGN OF THE PROPOSED TEMPORARY CONCRETE WASHOUT FACILITY TO THE ENGINEER FOR APPROVAL AT LEAST 10 DAYS PRIOR TO THE FIRST POUR. 13. ALL NECESSARY MEASURES SHALL BE TAKEN TO CONTAIN ANY FUEL OR POLLUTION LEAKY EQUIPMENT OR SUPPLIES SHALL BE IMMEDIATELY ALL NECESSARY MEASURES SHALL BE TAKEN TO CONTAIN ANY FUEL OR POLLUTION LEAKY EQUIPMENT OR SUPPLIES SHALL BE IMMEDIATELY REPAIRED OR REMOVED FROM THE SITE. 14. TEMPORARY SEEDING SHALL BE COMPLETED ON ALL AREAS THAT WILL NOT BE BROUGHT TO FINAL GRADE OR ON WHICH CONSTRUCTION WILL BE TEMPORARY SEEDING SHALL BE COMPLETED ON ALL AREAS THAT WILL NOT BE BROUGHT TO FINAL GRADE OR ON WHICH CONSTRUCTION WILL BE STOPPED FOR A PERIOD OF MORE THAN 14 CALENDAR DAYS. WINTER SHUTDOWN SHALL BE ADDRESSED EARLY IN THE FALL GROWING SEASON SO THAT SLOPES AND OTHER BARE EARTH AREAS MAY BE STABILIZED WITH TEMPORARY AND/OR PERMANENT VEGETATIVE COVER FOR PROPER EROSION AND SEDIMENT CONTROL. IN-STREAM SESC NOTES 1. WORK IN THE WATERWAY SHOULD BE TIMED TO TAKE PLACE DURING LOW OR NO-FLOW CONDITIONS. LOW FLOW CONDITIONS ARE AT OR BELOW WORK IN THE WATERWAY SHOULD BE TIMED TO TAKE PLACE DURING LOW OR NO-FLOW CONDITIONS. LOW FLOW CONDITIONS ARE AT OR BELOW THE NORMAL WATER ELEVATION. 2. THE PLAN MUST BE DESIGNED TO ALLOW FOR THE CONVEYANCE OF THE 2-YEAR PEAK FLOW PAST THE WORK AREA WITHOUT OVERTOPPING THE THE PLAN MUST BE DESIGNED TO ALLOW FOR THE CONVEYANCE OF THE 2-YEAR PEAK FLOW PAST THE WORK AREA WITHOUT OVERTOPPING THE COFFERDAM. THE CORPS HAS THE DISCRETION TO REDUCE THIS REQUIREMENT IF DOCUMENTED BY THE APPLICANT TO BE INFEASIBLE OR UNNECESSARY. 3. WATER MUST BE ISOLATED FROM THE IN-STREAM WORK AREA USING A COFFERDAM CONSTRUCTED OF NONERODABLE MATERIALS (STEEL SHEETS, WATER MUST BE ISOLATED FROM THE IN-STREAM WORK AREA USING A COFFERDAM CONSTRUCTED OF NONERODABLE MATERIALS (STEEL SHEETS, AQUA BARRIERS, RIPRAP AND GEOTEXTILE LINER, ETC.). EARTHEN COFFERDAMS ARE NOT PERMISSIBLE. 4. THE COFFERDAM MUST BE CONSTRUCTED FROM THE UPLAND AREA AND NO EQUIPMENT MAY ENTER THE WATER AT ANY TIME. IF THE THE COFFERDAM MUST BE CONSTRUCTED FROM THE UPLAND AREA AND NO EQUIPMENT MAY ENTER THE WATER AT ANY TIME. IF THE INSTALLATION OF THE COFFERDAM CANNOT BE COMPLETED FROM SHORE AND ACCESS IS NEEDED TO REACH THE AREA TO BE COFFERED, OTHER MEASURES, SUCH AS THE CONSTRUCTION OF A CAUSEWAY, WILL BE NECESSARY TO ENSURE THAT EQUIPMENT DOES NOT ENTER THE WATER. ONCE THE COFFERDAM IS IN PLACE AND THE ISOLATED AREA IS DEWATERED, EQUIPMENT MAY ENTER THE COFFERED AREA TO PERFORM THE REQUIRED WORK. 5. IF BYPASS PUMPING IS NECESSARY, THE INTAKE HOSE MUST BE PLACED ON A STABLE SURFACE OR FLOATED TO PREVENT SEDIMENT FROM IF BYPASS PUMPING IS NECESSARY, THE INTAKE HOSE MUST BE PLACED ON A STABLE SURFACE OR FLOATED TO PREVENT SEDIMENT FROM ENTERING THE HOSE. THE BYPASS DISCHARGE MUST BE RELEASED ONTO A NON-ERODIBLE, ENERGY DISSIPATING SURFACE PRIOR TO REJOINING THE STREAM FLOW AND MUST NOT CAUSE EROSION. FILTERING OF BYPASS WATER IS NOT NECESSARY UNLESS THE BYPASS WATER HAS BECOME SEDIMENT-LADEN AS A RESULT OF THE CURRENT CONSTRUCTION ACTIVITIES. 6. DURING DEWATERING OF THE COFFERED WORK AREA, ALL SEDIMENT-LADEN WATER MUST BE FILTERED TO REMOVE SEDIMENT. POSSIBLE OPTIONS DURING DEWATERING OF THE COFFERED WORK AREA, ALL SEDIMENT-LADEN WATER MUST BE FILTERED TO REMOVE SEDIMENT. POSSIBLE OPTIONS FOR SEDIMENT REMOVAL INCLUDE BAFFLE SYSTEMS, ANIONIC POLYMERS SYSTEMS, DEWATERING BAGS, OR OTHER APPROPRIATE METHODS. WATER MUST HAVE SEDIMENT REMOVED PRIOR TO BEING RE-INTRODUCED TO THE DOWNSTREAM WATERWAY. A STABILIZED CONVEYANCE FROM THE DEWATERING DEVICE TO THE WATERWAY MUST BE IDENTIFIED IN THE PLAN. DISCHARGE WATER MAY NOT RESULT IN A VISUALLY IDENTIFIABLE DEGRADATION OF WATER CLARITY. 7. THE AREA FROM THE TOE TO THE TOP OF THE SIDE SLOPE MUST BE TEMPORARILY STABILIZED DURING CONSTRUCTION TO REDUCE THE POTENTIAL THE AREA FROM THE TOE TO THE TOP OF THE SIDE SLOPE MUST BE TEMPORARILY STABILIZED DURING CONSTRUCTION TO REDUCE THE POTENTIAL FOR EROSION. ALL AREAS DISTURBED DUE TO CONSTRUCTION ACTIVITIES MUST BE RESTORED TO PROPOSED CONDITIONS AND FULLY STABILIZED PRIOR TO ACCEPTING FLOWS.
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SIGNING SCHEDULE

LOCATION
SIGN PANEL

PROPOSED REMOVE
TYPE 1 POST TYPE 1

STATION SIGN AREA SQ FT FOOT SQ FT
16�93.18 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25
22�50.00 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25 10.00

35 MSK :13-1P 18 X 18 2.25 10.00
23�66.43 CKHYURQV :1-8 18 X 24 3.00 10.00
24�46.43 CKHYURQV :1-8 18 X 24 3.00 10.00
25�26.43 CKHYURQV :1-8 18 X 24 3.00 10.00
26�06.43 CKHYURQV :1-8 18 X 24 3.00 10.00
26�86.43 CKHYURQV :1-8 18 X 24 3.00 10.00
27�66.43 CKHYURQV :1-8 18 X 24 3.00 10.00
30�22.35 CKHYURQV :1-8 18 X 24 3.00 10.00
31�02.35 CKHYURQV :1-8 18 X 24 3.00 10.00
31�82.35 CKHYURQV :1-8 18 X 24 3.00 10.00
32�62.35 CKHYURQV :1-8 18 X 24 3.00 10.00
33�42.35 CKHYURQV :1-8 18 X 24 3.00 10.00
35�50.00 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25 10.00

35 MSK :13-1P 18 X 18 2.25 10.00
38�62.85 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25

140�36.00 SFKRRO S4-3P 24 X 8 1.33
SSHHG =RQH AKHDG :3-5D 36 X 36 9.00

20 MSK :13-1P 18 X 18 2.25
140�50.00 RHGXFHG SFKRRO SSHHG S4-5 36 X 36 9.00 10.00
142�98.00 SFKRRO S1-1 36 X 36 9.00
143�00.00 SFKRRO S1-1 36 X 36 9.00 10.00

AKHDG :16-9P 24 X 12 2.00 10.00
145�00.00 SFKRRO S4-3P 24 X 8 1.33 10.00

SSHHG LLPLW (SFKRRO
UVH) R2-1 24 X 30 5.00 10.00

:KHQ CKLOGUHQ AUH
PUHVHQW S4-2P 24 X 10 1.67 10.00

145�00.00 EQG SFKRRO =RQH S5-2 24 X 30 5.00 10.00
145�00.00 SFKRRO S4-3P 24 X 8 1.33

SSHHG LLPLW (SFKRRO
UVH) R2-1 24 X 30 5.00

:KHQ CKLOGUHQ AUH
PUHVHQW S4-2P 24 X 10 1.67

151�60.00 EQG SFKRRO =RQH S5-2 24 X 30 5.00 10.00
151�60.00 SFKRRO S4-3P 24 X 8 1.33 10.00

SSHHG LLPLW (SFKRRO
UVH) R2-1 24 X 30 5.00 10.00

:KHQ CKLOGUHQ AUH
PUHVHQW S4-2P 24 X 10 1.67 10.00

151�61.00 SFKRRO S4-3P 24 X 8 1.33
SSHHG LLPLW (SFKRRO

UVH) R2-1 24 X 30 5.00

:KHQ CKLOGUHQ AUH
PUHVHQW S4-29 24 X 10 1.67

153�60.00 SFKRRO S1-1 36 X 36 9.00 10.00
AKHDG :16-9P 24 X 12 2.00 10.00

154�81.00 SFKRRO S1-1 36 X 36 9.00
156�10.00 RHGXFHG SFKRRO SSHHG S4-5 36 X 36 9.00 10.00
157�25.00 SFKRRO S4-3P 24 X 8 1.33

SSHHG =RQH AKHDG :3-5D 36 X 36 9.00
20 MSK :13-1P 18 X 18 2.25

318�50.00 IQWHUVHFWLRQ :DUQLQJ :2-1 30 X 30 6.25 10.00
320�84.00 IQWHUVHFWLRQ :DUQLQJ :2-1 30 X 30 6.25 10.00
326�38.85 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25
331�00.00 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25 10.00

35 MSK :13-1P 18 X 18 2.25 10.00
333�02.70 CKHYURQV :1-8 18 X 24 3.00 10.00
333�82.70 CKHYURQV :1-8 18 X 24 3.00 10.00
334�62.70 CKHYURQV :1-8 18 X 24 3.00 10.00
335�42.70 CKHYURQV :1-8 18 X 24 3.00 10.00
336�22.70 CKHYURQV :1-8 18 X 24 3.00 10.00
337�02.70 CKHYURQV :1-8 18 X 24 3.00 10.00
337�82.70 CKHYURQV :1-8 18 X 24 3.00 10.00
341�39.36 CKHYURQV :1-8 18 X 24 3.00 10.00
342�19.36 CKHYURQV :1-8 18 X 24 3.00 10.00
342�99.36 CKHYURQV :1-8 18 X 24 3.00 10.00
343�79.36 CKHYURQV :1-8 18 X 24 3.00 10.00
344�59.36 CKHYURQV :1-8 18 X 24 3.00 10.00
345�39.36 CKHYURQV :1-8 18 X 24 3.00 10.00
346�19.36 CKHYURQV :1-8 18 X 24 3.00 10.00
346�99.36 CKHYURQV :1-8 18 X 24 3.00 10.00
347�79.36 CKHYURQV :1-8 18 X 24 3.00 10.00
348�59.36 CKHYURQV :1-8 18 X 24 3.00 10.00
350�75.00 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25 10.00

35 MSK :13-1P 18 X 18 2.25 10.00
353�04.09 RHYHUVH CXUYH :DUQLQJ :1-4 30 X 30 6.25

LANDSCAPE SCHEDULE
25000400 25000600 25000312 25000313 25100635

STATION SIDE
TOTAL AREA

(SQ YD)

NITROGEN
FERTILI=ER
NUTRIENT
(POUND)

POTASSIUM
FERTILI=ER
NUTRIENT
(POUND)

SEEDING
CLASS 4A
(ACRE)

SEEDING
CLASS 4%
(ACRE)

HEAVY DUTY EROSION
CONTROL %LAN.ET

(SQ YD)

13�17 LT 5969.0 111.0 111.0 1.233 5969
13�17 RT 7239.1 134.6 134.6 1.496 7239

125�00 LT 9311.9 173.2 173.2 1.924 0.025 9312
125�00 RT 9423.8 175.2 175.2 1.947 0.002 9424
244�50 LT 9378.3 174.4 174.4 1.938 0.012 9379
244�50 RT 9351.1 173.9 173.9 1.932 0.017 9352
344�50 LT 1675.8 31.2 31.2 0.346 1676
344�50 RT 14575.3 271.0 271.0 3.011 14576
13�87 LT 29.5 0.5 1.5 0.006 30
13�87 RT 24.4 0.5 1.5 0.005 25
52�25 LT 26.9 0.5 1.5 0.006 27
52�25 RT 28.8 0.5 1.5 0.006 29
68�15 LT 27.7 0.5 1.5 0.006 28
68�15 RT 28.9 0.5 1.5 0.006 29

169�06 LT 59.3 1.1 2.1 0.012 60
169�06 RT 56.5 1.1 2.1 0.012 57
188�55 LT 62.8 1.2 2.2 0.013 63
188�55 RT 90.5 1.7 2.7 0.013 0.005 91
193�56 LT 49.7 0.9 1.9 0.010 50
193�56 RT 43.4 0.8 1.8 0.009 44
207�55 LT 37.6 0.7 1.7 0.008 38
207�55 RT 42.0 0.8 1.8 0.009 43
219�13 LT 56.1 1.0 2.0 0.009 0.003 57
219�13 RT 64.6 1.2 2.2 0.013 65
229�97 LT 42.6 0.8 1.8 0.009 43
229�97 RT 44.2 0.8 1.8 0.009 45
253�87 LT 40.9 0.8 1.8 0.008 41
267�00 LT 14.7 0.3 1.3 0.003 15
267�00 RT 28.3 0.5 1.5 0.006 29
289�53 LT 27.1 0.5 1.5 0.006 28
289�53 RT 27.1 0.5 1.5 0.006 28
292�00 LT 64.4 1.2 2.2 0.013 65
292�00 RT 42.4 0.8 1.8 0.009 43
321�81 LT 16.0 0.3 1.3 0.003 16
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Apron End Section Details

Precast Concrete Box Culvert2.-3.

in the contract unit price for the associated work.)

drain detail will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

General Plan and Elevation

(Welded Wire Reinforcement)
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 3" Ø Drain holes

 (See General Notes)
 Backfill

 6" Porous Granular

 (to be removed with formwork)

 (Adjust location to clear reinforcement)

 3" Ø PVC drain cast with the concrete

   Provide a double layer of 12" x 12"

 12" x 12" x 6" block of CA5, CA7, or

Concrete Box CulvertsCulvert End Sections

Pay Limits for Box

6''

6
''

2
'-0

"

3
'-
0
"

Customary U.S. Units, 9th Edition

2020 AASHTO LRFD Bridge Design Specifications

nonwoven geotextile fabric.

shall be completely wrapped in 

drain opening. Block of aggregate 

CA11 coarse aggregate placed over 

concrete with mastic.

fabric shall be sealed to the 

over the drain hole. Perimeter of 

nonwoven geotextile fabric centered

Porous Granular Material limits 

(Typ. each side)

" Square foam blockout around PVC drain2
1 

2'-0''

Elev. 556.02

Elev. 560.14

See Drain Detail

 Sta. 39+929
0
°

 Sq Yd

2

7

14

GENERAL PLAN & ELEVATION
61

1

 Existing Box Culvert

Flow

Elev. 559.91

1718

19 20

T
 
1
 
S
.

Sq. Yd. 44

for Buried Structure

Membrane Waterproofing System 

Stone Riprap, Class A3

Ton 

1

Drainage Area = 281.6 acres

Velocity

Outlet

of Pavement

Low Edge 

Elev.

Headwater

Depth

Headwater

11.1

100

Freq. Yr.

171113

20

Freq. Yr.

560.6 558.3 3.6

Pay Limits for Pay Limits for

U.S. Invert D.S. Invert

Elev. 555.79

R 1 E, 3RD PM

Existing

STATION  39+92 

 JEFFERSON COUNTY

F.A.S 819 / CH 39 / E. DIX-IRVINGTON RD

SEC. 17-00217-00-RS

GENERAL PLAN AND ELEVATION

Concrete Removal (Special) L. Sum

16.5' Lt.

14 Inch4
3Expansion Bolt Each

2
2
'-

0
''
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y
p
.)

6'-0'' 6'-0''31'-7'' Concrete Box (Existing)

43'-7'' Out to Out of Headwalls

9'-0'' (typ.)

Stone Riprap, Class A3

16'-6''

2'-0'' 10'-6''4'-0'' 2'-7''10'-6''

''8
32'-11

''
8

3
2
'-

1
1

2
'-

6
''

See DETAIL A - CONCRETE REMOVAL

on sheet 3 of 3

15'-1''

 Cr. Elev. 560.8

2
'-

0
''

6
'-

0
''

Existing ROW

 Sta. 39+92

 24.00' Rt.

 Sta. 39+92

40.00' Rt. and Lt.

(Both Ends)

U.S. and D.S. (Typ.)

 = Concrete Removal, Special

 25.4' Lt.

15.1' Rt.

No. 1

End Sections 

Box Culvert

No. 1

End Sections

Box Culvert

  Stone Riprap shall be installed according to thickness defined in article 281.04 or Std. Specs. Bedding is required.

centered over the joint, secured in place and protected during the backfill process.

the joints shall be externally sealed on all four sides with a 13 inch wide external sealing band. The seal shall be 

  The joints between precast box sections shall be sealed, all joints filled with a mastic joint sealer. In addition, 

apron, and silt at the downstream outlet that as needed to construct the proposed culvert.

  Concrete Removal (Special) shall include areas shown in the detail of sheet 1 of 3, the existing headwalls, concrete 

for seperately but shall be included in the unit price of the work for which it is required.

standard specifications, shall also apply to the end sections. Cost of this porous granular material will not be paid 

of porous granular material required under the precast concrete box culvert, according to Section 540.06 of the 

the box culvert.  This area of PGE is included in the Porous Granular Embankment pay item.  The 6-inch thick layer

in the required excavation areas on the sides of the box culvert from the top of the box culvert to the bottom of 

  Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment 

minimum weight of the fabric shall be 6 ounces per square yard.

  Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The 

and shall conform to the requirements of Article 503.11 of the Standard Specification.

3 ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch, 

  Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 

ASTM C 1577.

  The design fill height for this box is 0.32 ft. The precast box culvert sections shall conform to the requirements of 
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See General Notes

3" Ø Drain hole

GENERAL NOTES

Note:

and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.

Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top
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45
°

See Section D-D
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(Sheet 1 of 2)
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4'-4"

5'-9"

7'-2"

4'-7"

6'-0"

4.9

6.1

6.2

7.5

9.0

10.2

8.2

9.8

3'-6"

4'-6"

5'-6"

3'-8"

4'-8"

15'-2"

(R)

Rise
Tt Tb Ts A B C E

Required

Culvert Ties

(S)

Span

Cu. Yd.

Concrete

No

No

Yes

No

5'-0" 6'-8" 3'-10"

5'-0" 6'-9" 3'-11"

8'-9" 13.3 Yes

Yes8'-11" 14.1

SCB-AES 2-17-2017
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7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

4'-1"

3'-9"

5'-6"

5'-2"

4'-2"

3'-10"

5'-7"

5'-3"

7'-0"

6'-8"

4'-2"

4'-0"

5'-7"

5'-5"

7'-0"

6'-9"

8'-5"

8'-2"

4'-2"

4'-1"

5'-7"

5'-6"

7'-0"

6'-11"

8'-5"

8'-4"

9'-10"

9'-9"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

8'-7"

9'-11"

4'-5"

5'-10"

7'-3"

8'-8"

10'-1"

7'-4"

10'-2"

4'-8"

6'-1"

7'-6"

10'-4"

2.8

2.3

3.7

3.1

3.3

2.8

4.2

3.7

5.3

4.7

3.9

3.5

4.9

4.5

6.1

5.5

7.4

6.8

4.3

4.2

5.4

5.2

6.5

6.5

8.0

7.8

9.5

9.3

7.4

8.9

10.6

5.3

6.5

7.8

9.3

11.0

10.6

12.4

7.1

8.6

12.0

13.9

11.5

15.5

9.3

11.1

13.0

17.4

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

Yes

3'-4"

3'-1"

4'-4"

4'-1"

"2
13'-4

3'-2"

"2
14'-4

4'-2"

"2
15'-4

5'-2"

3'-5"

3'-3"

4'-5"

4'-3"
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3'-4"
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5'-5"
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3'-5"
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6'-5"
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7'-5"

6'-6"
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6'-7"
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8
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4
'-
2
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3
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4x4 - W6xW6 WWR (R ≤ 3'-0")

(typ. top and bottom)

4x4 - W12xW12 WWR (Tb > 5")
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14'-0''

the Standard Specifications.

box culvert and shall conform to the requirements of Article 503.11 of

drain hole shall be located within the lower 1/3 of the clear rise of the

box culverts having an opening with a clear rise greater than 3 ft. The

  One drain hole shall be provided in each wingwall for end sections of

detailed for the end section, whichever is greater.

required by ASTM C 1577 for the design fill height or the reinforcement

wingwalls or bottom slab of the end section shall not be less than that

portion of the end section being lapped with reinforcement from the

  Reinforcement (circumferential and longitudinal) in the culvert barrel

applicable to WWR and reinforcement bars.

than that provided by the WWR.  Minimum lap lengths detailed herein are

thickness, and shall result in an area of reinforcement equal to or greater

#3 through #5 bars, a maximum spacing of the lesser of 8" or the member

reinforcement (WWR).  Reinforcement bars shall be limited to the sizes of

  The Contractor may use reinforcement bars in lieu of welded wire

modifications shall be at no extra charge.

provisions necessary to handle the precast segment. Any required

detail in the shop drawings any necessary strengthening or stiffening

be included on the shop drawings. The Contractor shall determine and

for determining a method of handling and a construction procedure shall

than 2". For the precast option, it shall be the Contractor's responsibility

" nor more2
1a clear distance at the end of the reinforcement not less than 

and approval. Reinforcement bars not detailed herein shall be detailed with

the Box Culvert End Sections shall be provided to the Engineer for review

  Shop drawings that detail slab thickness and reinforcement layout for

number specified.

included in the unit price for Box Culvert End Sections of the culvert

toewall and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the

segments furnished by the Contractor. 

Box Culverts and will be dependent upon the length of box culvert

length of culvert barrel shown within the pay limits for Precast Concrete

  The number of culvert ties shall be sufficient to engage the minimum

limits of Precast Concrete Box Culverts except as modified herein.

C 1577 as required for the design of the portion of the culvert within the

Culvert End Sections shall be according to the requirements for ASTM

  Box section dimensions, materials, and reinforcement details for Box

shall be increased to 3".

ncreased by 2" and the clear cover to the bottom mat of reinforcement

construction. For CIP construction, the bottom slab thickness shall be

piece or construct the end section in the field using cast-in-place (CIP)

  The Contractor may furnish the end section as a single precast concrete

each for Box Culvert End Sections.

modified herein. End sections will be paid for at the contract unit price per

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the

''
2

1
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0
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0
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Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

Bonded construction joint

(Top slab at downstream end) (Top slab at upstream end)

*
*
*

(Bottom Slab)

requirements.

for reinforcement

See General Notes

Optional lap splice.

(Spacing need not be less than 8")

W
in
g
w
a
ll
 s
lo
p
e

**

*

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

***

the toewall.

toewall shall be increased to 3" by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

proposed handling method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

This dimension shall be increased by 2" for CIP construction.

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

45°

8
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2
"±

9
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6
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1'-0"
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2

1
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0
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4
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1
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6
"
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L
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1
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c
l.

1
" 

c
l.

1
" 

c
l.

1
" 

c
l.

1" cl.

1" cl.

1" cl.

1" cl.

1
" 

c
l.

1
" 

c
l.

T
b

2
'-

3
"

9"

9" 9"

2
'-

0
"

4"

Min. Lap

1'-6"

1'-6" min.

(Sheet 2 of 2)

2-#7 h bars (S < 8'-0")

s1

s placed as shown

6-#5 h1 bars

**

*

h

SCB-AES 2-17-2017

SECTION B-B SECTION B-B

SECTION C-C SECTION D-D

SECTION E-E

SECTION B-B

TOEWALL CONSTRUCTION SEQUENCE

BAR s

deep holes at 1'-6" cts., max.

grouted into toewall in 9" min.

#4 v1 bars drilled and epoxy

1'-0" cts., max.

#4 s2 bars at

#4 s or s1 bars at spacing = 8''

1
'-

2
''

1
'-

2
''

BAR s1 BAR s2 BAR s3
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"8
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2
1

1

typ.

" cl.2
11

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

2-#8 h bars (S ≥ 8'-0")

of headwall

Top and bottom

63

3

2
'-

0
''

 
6
''

 
(T

y
p
.)

'' Ø Expansion Bolts4
3 

 6''

 (Typ.)

EXPANSION BOLT LOCATIONS

(Top & Bott. Each Box)

Expansion Bolts

6'-0''

''
 

Ø
4

3
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PRECAST CONCRETE BOX CULVERT APRON END

''Ø at 1'-3'' cts.4
35-

 
4
''

 
(T

y
p
.)

 (Typ.)

''2
1 3

DETAIL A - CONCRETE REMOVAL = Concrete Removal, Special

 Joint (Typ.)

GRANULAR EMBANKMENT

PAY LIMITS FOR POROUS

(Hatched area)

 2'-0''

 Existing Wingwall

System for Buried Structures

1' of Membrane Waterproofing 

 
1
'-

0
''

Notes:

  with Section 584 of the Standard Specifictaions.

Drill and epoxy grout reinforcement in toewall in accordance

  extend a minimum of 9'' into new concrete and existing box culvert.

'' Ø hooked bolts. Hooked bolts shall 4
3Expansion Bolts shall be 

 Mastic

Expansion Bolts Required for Culvert Extensions
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N

PRECAST UNITS

5,000 psi

65,000 psi

f'c

fy

=

=

1.

ITEM UNIT TOTAL

Box Culvert End Sections, Culvert No. 2

Porous Granular Embankment

 ¡ Roadway

 ¡ Roadway
S
t
a
. 
I
n
c
r
e
a
s
e
s

 ¡ Culvert

2

1

2

1

Apron End Section Details

Precast Concrete Box Culvert2.-3.

General Plan and Elevation

(Welded Wire Reinforcement)

7-23-2021

LOCATION SKETCH

DESIGN SPECIFICATIONS

DESIGN STRESSES

TOTAL BILL OF MATERIAL
LOADING HL-93

ELEVATION

PLAN

INDEX OF SHEETS

SCB-GPE

N

 3" Ø Drain holes

 (See General Notes)

 Backfill

 6" Porous Granular

2
'-0

"

3
'-
0
"

Customary U.S. Units, 9th Edition

2020 AASHTO LRFD Bridge Design Specifications

10'-6'' 10'-6''

 Cr. Elev. 560.30

 Sta. 77+21

8
'-

0
''

4'-0'' 4'-0''

15

85

GENERAL PLAN  ELEVATION
64

1

1718

19 20

T
 
1
 
S
.

4
'-

0
''

Flow

Elev. 558.76Elev. 559.11

Each 2

for Buried Structures

Membrane Waterproofing System
Sq. Yd. 13

Sq. Yd.Stone Riprap, Class A4

Low Grade Elev. =  560.2 

WATERWAY INFORMATION

Velocity

Outlet

of Pavement

Low Edge 

Elev.

Headwater

Depth

Headwater

7.2

100

Freq. Yr.

328213

20

Freq. Yr.

560.2 558.2 4.4

211.2

R 1 E, 3RD PM
Concrete Removal (Special) 1L. Sum

STATION 77+21 

JEFFERSON COUNTY

F.A.S. 819 / C.H. 39 / DIX-IRVINGTON RD

SEC. 17-00217-00-RS

GENERAL PLAN AND ELEVATION

Elev. 553.53

US Invert

Elev. 553.18

DS Invert

 = Concrete Removal (Special)

2'-0''2'-0''3'-4'' 3'-2''

15'-4'' (Typ)

2
4
'-

0
''
 
(T

y
p
)

Each 18 Inch4
3Expansion Bolt 

Stone Riprap, Class A4

 15.8' Lt.  15.6' Rt.

Porous Granular Backfill

(Typ. each corner)

 24.7' Lt.

Sta. 77+21

 24.6' Rt. 

Sta. 77+21

15'-10'' 15'-8''

39'-6'' Out-to-Out Headwalls

''8
3

4'-11

''
8

3
4
'-

1
1

Existing R.O.W. Line

2

1

2

1

31'-6'' Existing C.I.P. Box Culvert

(Both Ends)

U.S. and D.S. (Typ.)

40.0' Rt.

End Sections, No. 2

Box Culvert

Pay Limits for 

End Sections, No. 2

Box Culvert

Pay Limits for 

GENERAL NOTES

Ton

in the contract unit price for the associated work.)

drain detail will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

DRAIN DETAIL

 (to be removed with formwork)

 (Adjust location to clear reinforcement)

 3" Ø PVC drain cast with the concrete

   Provide a double layer of 12" x 12"

 12" x 12" x 6" block of CA5, CA7, or

Concrete Box CulvertsCulvert End Sections

Pay Limits for Box

6''

6
''

nonwoven geotextile fabric.

shall be completely wrapped in 

drain opening. Block of aggregate 

CA11 coarse aggregate placed over 

concrete with mastic.

fabric shall be sealed to the 

over the drain hole. Perimeter of 

nonwoven geotextile fabric centered

" Square foam blockout around PVC drain2
1 

Existing

  Stone Riprap shall be installed according to thickness defined in article 281.04 or Std. Specs. Bedding is required.

centered over the joint, secured in place and protected during the backfill process.

the joints shall be externally sealed on all four sides with a 13 inch wide external sealing band. The seal shall be 

  The joints between precast box sections shall be sealed, all joints filled with a mastic joint sealer. In addition, 

apron, and silt at the downstream outlet that as needed to construct the proposed culvert.

  Concrete Removal (Special) shall include areas shown in the detail of sheet 1 of 3, the existing headwalls, concrete 

for seperately but shall be included in the unit price of the work for which it is required.

standard specifications, shall also apply to the end sections. Cost of this porous granular material will not be paid 

of porous granular material required under the precast concrete box culvert, according to Section 540.06 of the 

the box culvert.  This area of PGE is included in the Porous Granular Embankment pay item.  The 6-inch thick layer

in the required excavation areas on the sides of the box culvert from the top of the box culvert to the bottom of 

  Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment 

minimum weight of the fabric shall be 6 ounces per square yard.

  Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The 

and shall conform to the requirements of Article 503.11 of the Standard Specification.

3 ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch, 

  Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 

ASTM C 1577.

  The design fill height for this box is 0.32 ft. The precast box culvert sections shall conform to the requirements of 

              

              

      

      

      

   
 

HAMPTON, LENZINI AND RENWICK, INC.

SPRINGFIELD, ILLINOIS  62703

3085 STEVENSON DRIVE, SUITE 201

LS / PE / SE CORP.      184.000959

ILLINOIS PROFESSIONAL DESIGN FIRM

 

DESIGNED -

-CHECKED

DRAWN

CHECKED -

- T.D.S.

S.M.W.

REVISED

REVISED

REVISED

REVISED -

-

-

-USER NAME =

PLOT SCALE

PLOT DATE =

=

4/14/2022

210097 Culvert STA 77+21.dgnFILE NAME =

17-00217-00-RS

ILLINOIS

CONTRACT NO. 99692

COUNTY
TOTAL

SHEETS NO.

SHEETtsmith       F.A.S.

819

SECTION

STATION 77+21
JEFFERSON

SHEET NO.     OF  3  SHEETS

S.M.W.

J.R.B.

DIX-IRVINGTON ROAD / C.H. 39JEFFERSON COUNTY HIGHWAY DEPARTMENT

STATE OF ILLINOIS

FED. AID PROJECT A14M(523)

182



PRECAST CONCRETE BOX CULVERT APRON END

D

C
u
lv

e
r
t
 
E

n
d
 
S
e
c
t
io

n
s

P
a
y
 
L
im
it
s
 
f
o
r
 
B

o
x

See General Notes

3" Ø Drain hole

GENERAL NOTES

Note:

and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.

Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top

(m
in
.)

45
°

See Section D-D

3
'-
6
''

8
"

1'-0" 1'-0"

4
'-

0
"

1
'-

0
"

(Sheet 1 of 2)

9"

9"

9'

9"

9"

9"

9"

9"

9"

4'-4"

5'-9"

7'-2"

4'-7"

6'-0"

4.9

6.1

6.2
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the Standard Specifications.

box culvert and shall conform to the requirements of Article 503.11 of

drain hole shall be located within the lower 1/3 of the clear rise of the

box culverts having an opening with a clear rise greater than 3 ft. The

  One drain hole shall be provided in each wingwall for end sections of

detailed for the end section, whichever is greater.

required by ASTM C 1577 for the design fill height or the reinforcement

wingwalls or bottom slab of the end section shall not be less than that

portion of the end section being lapped with reinforcement from the

  Reinforcement (circumferential and longitudinal) in the culvert barrel

applicable to WWR and reinforcement bars.

than that provided by the WWR.  Minimum lap lengths detailed herein are

thickness, and shall result in an area of reinforcement equal to or greater

#3 through #5 bars, a maximum spacing of the lesser of 8" or the member

reinforcement (WWR).  Reinforcement bars shall be limited to the sizes of

  The Contractor may use reinforcement bars in lieu of welded wire

modifications shall be at no extra charge.

provisions necessary to handle the precast segment. Any required

detail in the shop drawings any necessary strengthening or stiffening

be included on the shop drawings. The Contractor shall determine and

for determining a method of handling and a construction procedure shall

than 2". For the precast option, it shall be the Contractor's responsibility

" nor more2
1a clear distance at the end of the reinforcement not less than 

and approval. Reinforcement bars not detailed herein shall be detailed with

the Box Culvert End Sections shall be provided to the Engineer for review

  Shop drawings that detail slab thickness and reinforcement layout for

number specified.

included in the unit price for Box Culvert End Sections of the culvert

toewall and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the

segments furnished by the Contractor. 

Box Culverts and will be dependent upon the length of box culvert

length of culvert barrel shown within the pay limits for Precast Concrete

  The number of culvert ties shall be sufficient to engage the minimum

limits of Precast Concrete Box Culverts except as modified herein.

C 1577 as required for the design of the portion of the culvert within the

Culvert End Sections shall be according to the requirements for ASTM

  Box section dimensions, materials, and reinforcement details for Box

shall be increased to 3".

ncreased by 2" and the clear cover to the bottom mat of reinforcement

construction. For CIP construction, the bottom slab thickness shall be

piece or construct the end section in the field using cast-in-place (CIP)

  The Contractor may furnish the end section as a single precast concrete

each for Box Culvert End Sections.

modified herein. End sections will be paid for at the contract unit price per

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the

1
'-

0
"

5
'-

0
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Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

Bonded construction joint

(Top slab at downstream end) (Top slab at upstream end)

*
*
*

(Bottom Slab)

requirements.

for reinforcement

See General Notes

Optional lap splice.

(Spacing need not be less than 8")

W
in
g
w
a
ll
 s
lo
p
e

*** This dimension shall be increased by 2" for CIP construction.
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1" cl.

1" cl.

1" cl.
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1
" 

c
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1
" 

c
l.

T
b

Min. Lap

1'-6"

1'-6" min.

(Sheet 2 of 2)

2-#7 h bars (S < 8'-0")

s1

s

placed as shown

6-#5 h1 bars

**

*

h

SCB-AES 2-17-2017

SECTION B-B SECTION B-B SECTION C-C SECTION D-DSECTION E-E

SECTION B-B

deep holes at 1'-6" cts., max.

grouted into toewall in 9" min.

#4 v1 bars drilled and epoxy

1'-0" cts., max.

#4 s2 bars at

#4 s or s1 bars at spacing = Tt

"
2

1
1

f
o
r
 
s
1
 
b
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r
s

" 
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l.
 
t
y
p
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2
1

1
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2
1

1

typ.

" cl.2
11

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

2-#8 h bars (S ≥ 8'-0")

of headwall

Top and bottom

PRECAST CONCRETE BOX CULVERT APRON END
66

3

**

*

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

the toewall.

toewall shall be increased to 3" by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

proposed handling method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

TOEWALL CONSTRUCTION SEQUENCE

DETAIL A - CONCRETE REMOVAL

 Joint (Typ.)

 = Concrete Removal, Special

4
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0
''

 
6
''

 
(T

y
p
.)

'' Ø Expansion Bolts4
3 

 6''

 (Typ.)

EXPANSION BOLT LOCATIONS

(Top & Bott. Each Box)

Expansion Bolts
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''
 

Ø
4

3
3
 
x
 

''Ø at 1'-5'' cts.4
36-

 
4
''
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.)

 (Typ.)

''2
1 3
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BAR s1 BAR s2 BAR s3
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"
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"
21

4

"
21

4

GRANULAR EMBANKMENT

PAY LIMITS FOR POROUS

(Hatched area)

 2'-0''

 Existing Wingwall

System for Buried Structures

1' of Membrane Waterproofing 
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0
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(E
a
c
h
 

W
a
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)
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'-
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''
 
c
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Notes:

  with Section 584 of the Standard Specifictaions.

Drill and epoxy grout reinforcement in toewall in accordance

  extend a minimum of 9'' into new concrete and existing box culvert.

'' Ø hooked bolts. Hooked bolts shall 4
3Expansion Bolts shall be 

 Mastic

Expansion Bolts Required for Culvert Extensions
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N

PRECAST UNITS

5,000 psi

65,000 psi
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1.

 ¡ Roadway

 ¡ Roadway

Flow
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 ¡ Culvert

2

1

2

1

Apron End Section Details

Precast Concrete Box Culvert2.-3.

General Plan and Elevation

(Welded Wire Reinforcement)

7-23-2021

LOCATION SKETCH

DESIGN SPECIFICATIONS

DESIGN STRESSES

LOADING HL-93

ELEVATION

PLAN

INDEX OF SHEETS

SCB-GPE

N

 3" Ø Drain holes

 (See General Notes)  6" Porous Granular

2
'-0

"

3
'-
0
"

Customary U.S. Units, 9th Edition

2020 AASHTO LRFD Bridge Design Specifications

(Typ. each wing)

10'-6''10'-6'' 8'-9''

4
'-

0
''

8
'-

0
''

 Sta. 120+34

6'-0''6'-0''

GENERAL PLAN & ELEVATION
67

1

17 16

20 21

R 1 E., 3RD PM

T
 
1
 
S
.

 Cr. Elev. 547.26

8'-9''

Low Grade Elev. =  560.6 

WATERWAY INFORMATION

Drainage Area = 281.6 acres

Velocity

Outlet

of Pavement

Low Edge 

Elev.

Headwater

Depth

Headwater

11.1

100

Freq. Yr.

395

20

Freq. Yr.

547.0 544.9 5.1253

 Backfill

Elev. 539.79

US Invert

Elev. 539.57

DS Invert

ITEM UNIT TOTAL

Box Culvert End Sections, Culvert No. 3

Porous Granular Embankment

TOTAL BILL OF MATERIAL

Each

for Buried Structures

Membrane Waterproofing System
Sq. Yd.

Sq. Yd.Stone Riprap, Class A4

Concrete Removal (Special) L. Sum

23

55

2

14

1

STATION 120+34

JEFFERSON COUNTY

F.A.S 819 / C.H. 39 / DIX-IRVINGTON RD

SECTION 17-00217-00-RS

GENERAL PLAN AND ELEVATION = Concrete Removal (Special)

12'-0'' (Typ)

2
0
'-

0
''
 
(T

y
p
)

44'-10'' Out-to-Out of Headwalls

Each 18 Inch4
3Expansion Bolts 

 17.4 Lt.

32'-10'' Concrete Box (Existing)

17'-5'' 15'-5''

5'-8''

5
'-

8
''

 15.4 Rt.

 Sta. 120+62

 27.1' Rt.

Existing R.O.W.

Existing R.O.W.

 Sta. 120+6

 29.1' Lt.

Porous granular embankment limits 

2

1

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

40.00' Rt.

Stone Riprap, Class A3

(Both Ends)

U.S. and D.S. (Typ.)

2

1

40.0' Rt.

 Elev. 546.30Elev. 546.52 

in the contract unit price for the associated work.)

drain detail will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

DRAIN DETAIL

 (to be removed with formwork)

 (Adjust location to clear reinforcement)

 3" Ø PVC drain cast with the concrete

   Provide a double layer of 12" x 12"

 12" x 12" x 6" block of CA5, CA7, or

Concrete Box CulvertsCulvert End Sections

Pay Limits for Box

6''

6
''

nonwoven geotextile fabric.

shall be completely wrapped in 

drain opening. Block of aggregate 

CA11 coarse aggregate placed over 

concrete with mastic.

fabric shall be sealed to the 

over the drain hole. Perimeter of 

nonwoven geotextile fabric centered

" Square foam blockout around PVC drain2
1 

Existing

Pay Limits for Pay Limits for

Ton

No. 3

End Sections 

Box Culvert

No. 3

End Sections 

Box Culvert

GENERAL NOTES

  Stone Riprap shall be installed according to thickness defined in article 281.04 or Std. Specs. Bedding is required.

centered over the joint, secured in place and protected during the backfill process.

the joints shall be externally sealed on all four sides with a 13 inch wide external sealing band. The seal shall be 

  The joints between precast box sections shall be sealed, all joints filled with a mastic joint sealer. In addition, 

apron, and silt at the downstream outlet that as needed to construct the proposed culvert.

  Concrete Removal (Special) shall include areas shown in the detail of sheet 1 of 3, the existing headwalls, concrete 

for seperately but shall be included in the unit price of the work for which it is required.

standard specifications, shall also apply to the end sections. Cost of this porous granular material will not be paid 

of porous granular material required under the precast concrete box culvert, according to Section 540.06 of the 

the box culvert.  This area of PGE is included in the Porous Granular Embankment pay item.  The 6-inch thick layer

in the required excavation areas on the sides of the box culvert from the top of the box culvert to the bottom of 

  Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment 

minimum weight of the fabric shall be 6 ounces per square yard.

  Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The 

and shall conform to the requirements of Article 503.11 of the Standard Specification.

3 ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch, 

  Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 

ASTM C 1577.

  The design fill height for this box is 0.32 ft. The precast box culvert sections shall conform to the requirements of 
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PRECAST CONCRETE BOX CULVERT APRON END

D

C
u
lv

e
r
t
 
E

n
d
 
S
e
c
t
io

n
s

P
a
y
 
L
im
it
s
 
f
o
r
 
B

o
x

See General Notes

3" Ø Drain hole

GENERAL NOTES

Note:

and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.

Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top

(m
in
.)

45
°

See Section D-D

8
"

1'-0" 1'-0"

6
'-

0
"

1
'-

0
"

(Sheet 1 of 2)

9"

9"

9'

9"

9"

9"

9"

9"

9"

4'-4"

5'-9"

7'-2"

4'-7"

6'-0"

4.9

6.1

6.2

7.5

9.0

10.2

8.2

9.8

3'-6"

4'-6"

5'-6"

3'-8"

4'-8"

15'-2"

(R)

Rise
Tt Tb Ts A B C E

Required

Culvert Ties

(S)

Span

Cu. Yd.

Concrete

No

No

Yes

No

5'-0" 6'-8" 3'-10"

5'-0" 6'-9" 3'-11"

8'-9" 13.3 Yes

Yes8'-11" 14.1

SCB-AES 2-17-2017

PLAN

A

SECTION A-A

E E

END VIEW

APRON END SECTION DIMENSIONS

3'-0"

3'-0"

3'-0"

3'-0"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

7'-0"

7'-0"

7'-0"

7'-0"

7'-0"

8'-0"

8'-0"

8'-0"

8'-0"

8'-0"

9'-0"

9'-0"

9'-0"

9'-0"

9'-0"

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

11'-0"

11'-0"

11'-0"

11'-0"

12'-0"

12'-0"

12'-0"

12'-0"

2'-0"

2'-0"

3'-0"

3'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

5'-0"

5'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

5'-0"

5'-0"

6'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

6'-0"

2'-0"

3'-0"

4'-0"

6'-0"

7"

4"

7"

4"

7.5"

5"

7.5"

5"

7.5"

5"

8"

6"

8"

6"

8"

6"

8"

6"

8"

7"

8"

7"

8"

7"

8"

7"

8"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

6"

4"

6"

4"

6"

5"

6"

5"

6"

5"

7"

6"

7"

6"

7"

6"

7"

6"

7"

7"

7"

7"

7"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

4"

4"

4"

4"

5"

5"

5"

5"

5"

5"

6"

6"

6"

6"

6"

6"

6"

6"

7"

7"

7"

7"

7"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

4'-1"

3'-9"

5'-6"

5'-2"

4'-2"

3'-10"

5'-7"

5'-3"

7'-0"

6'-8"

4'-2"

4'-0"

5'-7"

5'-5"

7'-0"

6'-9"

8'-5"

8'-2"

4'-2"

4'-1"

5'-7"

5'-6"

7'-0"

6'-11"

8'-5"

8'-4"

9'-10"

9'-9"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

8'-7"

9'-11"

4'-5"

5'-10"

7'-3"

8'-8"

10'-1"

7'-4"

10'-2"

4'-8"

6'-1"

7'-6"

10'-4"

2.8

2.3

3.7

3.1

3.3

2.8

4.2

3.7

5.3

4.7

3.9

3.5

4.9

4.5

6.1

5.5

7.4

6.8

4.3

4.2

5.4

5.2

6.5

6.5

8.0

7.8

9.5

9.3

7.4

8.9

10.6

5.3

6.5

7.8

9.3

11.0

10.6

12.4

7.1

8.6

12.0

13.9

11.5

15.5

9.3

11.1

13.0

17.4

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

Yes

3'-4"

3'-1"

4'-4"

4'-1"

"2
13'-4

3'-2"

"2
14'-4

4'-2"

"2
15'-4

5'-2"

3'-5"

3'-3"

4'-5"

4'-3"

5'-5"

5'-3"

6'-5"

6'-3"

3'-5"

3'-4"

4'-5"

4'-4"

5'-5"

5'-4"

6'-5"

6'-4"

7'-5"

7'-4"

3'-5"

4'-5"

5'-5"

6'-5"

7'-5"

3'-5"

4'-5"

5'-5"

6'-5"

7'-5"

6'-6"

7'-6"

3'-7"

4'-7"

5'-7"

6'-7"

7'-7"

5'-8"

7'-8"

3'-9"

4'-9"

5'-9"

7'-9"

2'-2"

2'-1"

2'-8"

2'-7"

"2
12'-2

2'-1"

"2
12'-8

2'-7"

"2
13'-2

3'-1"

2'-3"

2'-2"

2'-9"

2'-8"

3'-3"

3'-2"

3'-9"

3'-8"

2'-3"

2'-2"

2'-9"

2'-8"

3'-3"

3'-2"

3'-9"

3'-8"

4'-3"

4'-2"

2'-3"

2'-9"

3'-3"

3'-9"

4'-3"

2'-3"

2'-9"

3'-3"

3'-9"

4'-3"

2'-3"

2'-9"

3'-3"

3'-9"

4'-3"

2'-4"

2'-10"

3'-4"

3'-10"

4'-4"

2'-4"

2'-10"

3'-4"

4'-4"

2'-5"

2'-11"

3'-5"

4'-5"

"8
52'-10

"8
72'-7

"8
53'-10

"8
73'-7

"8
32'-11

"2
12'-8

"8
33'-11

"2
13'-8

"8
34'-11

"8
54'-8

"8
32'-11

2'-10"

8
33'-11

3'-10"

"8
34'-11

"4
14'-9

"8
35'-11

"4
15'-9

"8
32'-11

"8
52'-10

"8
33'-11

"8
53'-10

"8
34'-11

"4
34'-10

"8
35'-11

"4
35'-10

"2
16'-11

"4
36'-10

"8
32'-11

"8
33'-11

"8
34'-11

"8
35'-11

"2
16'-11

"8
32'-11

"8
33'-11

"8
34'-11

"8
35'-11

"2
16'-11

"8
76'-0

"8
17'-0

"2
13'-1

"2
14'-1

"2
15'-1

"2
16'-1

"2
17'-1

"4
15'-2

"4
17'-2

"8
53'-3

"8
54'-3

"8
55'-3

"8
57'-3

"8
510'-4

9'-11"

"8
512-4

11'-11"

11'-8"

"8
311'-2

"8
113'-8

"8
313'-2

"8
115'-8

"2
115'-2

12'-10"

"4
112'-7

"8
114'-10

"4
114'-7

"8
116'-10

"8
716'-5

"8
118'-10

"8
718'-5

14'-0"

"8
513'-10

"8
116'-0

"8
515'-10

"8
118'-0

"4
317'-10

"8
120'-0

"4
319'-10

"4
122'-0

"4
321'-10

"8
119'-2

"8
121'-2

"4
123'-2

16'-2"

"8
118'-2

"8
120'-2

"8
122'-2

"4
124'-2

23'-7"

"8
525'-5

"4
118'-10

"4
120'-10

"8
324'-10

"8
326'-10

"4
324'-1

"8
728'-1

"2
121'-6

"2
123'-6

"8
525'-6

"8
529'-6 Yes

11'-0" 11" 11" 11"

12'-0" 12" 12" 12"

"8
73'-2

"8
74'-2

"8
117'-2

"8
719'-6

"8
721'-6

"8
322'-10

"8
120'-3

"8
122'-3

"4
33'-0

"4
34'-0

"4
35'-0

"8
717'-6

"4
16'-2

"8
56'-3

"4
326'-1

"8
527'-6

(typ. top and bottom)

4x4 - W12xW12 WWR (Tb > 5")

4x4 - W6xW6 WWR (Tb ≤ 5")

8
''
 
(T

b
)

8
''
 
(T
t
)

68

2

4
'-

0
''

6
'-

9
''

4
'-

0
''

8'-0''

(typ. each face)

4x4 - W12xW12 WWR (R > 3'-0")

''8
120'-2

8
'-
0
''

4
'-
0
''

8''8''

C
o
n
c
r
e
t
e
 
B

o
x
 
C
u
lv

e
r
t
s

E
x
is
t
in

g

 2'-1''

5
'-

8
''

B

B

A D

D

C

C

the Standard Specifications.

box culvert and shall conform to the requirements of Article 503.11 of

drain hole shall be located within the lower 1/3 of the clear rise of the

box culverts having an opening with a clear rise greater than 3 ft. The

  One drain hole shall be provided in each wingwall for end sections of

detailed for the end section, whichever is greater.

required by ASTM C 1577 for the design fill height or the reinforcement

wingwalls or bottom slab of the end section shall not be less than that

portion of the end section being lapped with reinforcement from the

  Reinforcement (circumferential and longitudinal) in the culvert barrel

applicable to WWR and reinforcement bars.

than that provided by the WWR.  Minimum lap lengths detailed herein are

thickness, and shall result in an area of reinforcement equal to or greater

#3 through #5 bars, a maximum spacing of the lesser of 8" or the member

reinforcement (WWR).  Reinforcement bars shall be limited to the sizes of

  The Contractor may use reinforcement bars in lieu of welded wire

modifications shall be at no extra charge.

provisions necessary to handle the precast segment. Any required

detail in the shop drawings any necessary strengthening or stiffening

be included on the shop drawings. The Contractor shall determine and

for determining a method of handling and a construction procedure shall

than 2". For the precast option, it shall be the Contractor's responsibility

" nor more2
1a clear distance at the end of the reinforcement not less than 

and approval. Reinforcement bars not detailed herein shall be detailed with

the Box Culvert End Sections shall be provided to the Engineer for review

  Shop drawings that detail slab thickness and reinforcement layout for

number specified.

included in the unit price for Box Culvert End Sections of the culvert

toewall and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the

segments furnished by the Contractor. span (S) greater than or equal to 10 ft.

Box Culverts and will be dependent upon the length of box culvert

length of culvert barrel shown within the pay limits for Precast Concrete

  The number of culvert ties shall be sufficient to engage the minimum

limits of Precast Concrete Box Culverts except as modified herein.

C 1577 as required for the design of the portion of the culvert within the

Culvert End Sections shall be according to the requirements for ASTM

  Box section dimensions, materials, and reinforcement details for Box

shall be increased to 3".

ncreased by 2" and the clear cover to the bottom mat of reinforcement

construction. For CIP construction, the bottom slab thickness shall be

piece or construct the end section in the field using cast-in-place (CIP)

  The Contractor may furnish the end section as a single precast concrete

each for Box Culvert End Sections.

modified herein. End sections will be paid for at the contract unit price per

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the

1
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0
"

7
'-

0
''
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PRECAST CONCRETE BOX CULVERT APRON END
69

3

Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

Bonded construction joint

(Top slab at downstream end) (Top slab at upstream end)

*
*
*

(Bottom Slab)

requirements.

for reinforcement

See General Notes

Optional lap splice.

(Spacing need not be less than 8")

W
in
g
w
a
ll
 s
lo
p
e

*** This dimension shall be increased by 2" for CIP construction.

1'-0"

6"

1'-0"

6"

4"

1
'-

0
"

45°

8
"

8"

2
"±

9
"

2
'-

6
"

T
o
e

w
a
ll

1'-0"

1
1
''

1
1
''

4
"

1
'-

6
"

M
in
. 

L
a
p

1
" 

c
l.

1
" 

c
l.

1
" 

c
l.

1
" 

c
l.

1" cl.

1" cl.

1" cl.

1" cl.

1
" 

c
l.

1
" 

c
l.

T
b

Min. Lap

1'-6"

1'-6" min.

(Sheet 2 of 2)

2-#7 h bars (S < 8'-0")

s1

s

placed as shown

6-#5 h1 bars

**

*

h

SCB-AES 2-17-2017

SECTION B-B SECTION B-B SECTION C-C SECTION D-DSECTION E-E

SECTION B-B

deep holes at 1'-6" cts., max.

grouted into toewall in 9" min.

#4 v1 bars drilled and epoxy

1'-0" cts., max.

#4 s2 bars at

#4 s or s1 bars at spacing = Tt

"
2

1
1

f
o
r
 
s
1
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

f
o
r
 
s
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

typ.

" cl.2
11

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

2-#8 h bars (S ≥ 8'-0")

of headwall

Top and bottom

**

*

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

the toewall.

toewall shall be increased to 3" by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

proposed handling method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

TOEWALL CONSTRUCTION SEQUENCE

DETAIL A - CONCRETE REMOVAL

 Joint (Typ.)

 = Concrete Removal, Special

4
'-

0
''

 
6
''

 
(T

y
p
.)

'' Ø Expansion Bolts4
3 

 6''

 (Typ.)

EXPANSION BOLT LOCATIONS

(Top & Bott. Each Box)

Expansion Bolts

8'-0''

''
 

Ø
4

3
3
 
x
 

Expansion Bolts Requied for Culvert Extensions

''Ø at 1'-5'' cts.4
36-

 
4
''

 
(T

y
p
.)

 (Typ.)

''2
1 3

2
'-

3
"

9"

9" 9"

2
'-

0
"

4"

BAR s

2
'-

6
''

2
'-

6
''

BAR s1 BAR s2 BAR s3

"8
13

"
8

1
3

"
21

4

"
21

4

"
21

4

GRANULAR EMBANKMENT

PAY LIMITS FOR POROUS

(Hatched area)

 2'-0''

 Existing Wingwall

System for Buried Structures

1' of Membrane Waterproofing 

 
1
'-

0
''

(E
a
c
h
 

W
a
ll
)

a
t
 
1
'-

6
''
 
c
t
s
.

Notes:

  with Section 584 of the Standard Specifictaions.

Drill and epoxy grout reinforcement in toewall in accordance

  extend a minimum of 9'' into new concrete and existing box culvert.

'' Ø hooked bolts. Hooked bolts shall 4
3Expansion Bolts shall be 

 Mastic
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PRECAST UNITS

5,000 psi

65,000 psi

f'c

fy

=

=

1.

ITEM UNIT TOTAL

Foot

Foot

Each Box Culvert End Sections, Culvert No. 4

 ¡ Roadway

Flow

S
t
a
. 
I
n
c
r
e
a
s
e

 ¡ Culvert

Apron End Section Details

Precast Concrete Box Culvert2.-3.

in the contract unit price for the associated work.)

drain detail will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

General Plan and Elevation

(Welded Wire Reinforcement)

7-23-2021

LOCATION SKETCH

DESIGN SPECIFICATIONS

DESIGN STRESSES

GENERAL NOTES

TOTAL BILL OF MATERIAL

LOADING HL-93

ELEVATION

PLAN

DRAIN DETAIL

INDEX OF SHEETS

SCB-GPE

N

1

 1

 2'-0''

1

 1

 3'' Ø Drain holes

 (See General Notes)

 Backfill

 6'' Porous Granular

 (to be removed with formwork)

 (Adjust location to clear reinforcement)

Concrete Box Culverts

Pay Limits for Precast

Culvert End Sections

Pay Limits for Box

6''

6
''

Customary U.S. Units, 9th Edition

2020 AASHTO LRFD Bridge Design Specifications

GRANULAR EMBANKMENT

PAY LIMITS FOR POROUS

(Hatched area)

nonwoven geotextile fabric.

shall be completely wrapped in 

drain opening. Block of aggregate 

CA11 coarse aggregate placed over 

concrete with mastic.

fabric shall be sealed to the 

over the drain hole. Perimeter of 

nonwoven geotextile fabric centered

'' Square foam blockout around PVC drain2
1 

5
5
°

3
5
°

 Sta. 188+55

 Cr. Elev. 518.0

1
1
'-

0
''

GENERAL PLAN & ELEVATION
70

 
2
'-

0
''

Porous granular backfill limits 

(Typ. each side)

1

15 14

22 23

837

84

2

 Precast Concrete Box Culverts, 11'x6' 53

 for Buried Structures

 Membrane Waterproofing System
Sq. Yd. 218

Low Grade Elev. =  560.6 

WATERWAY INFORMATION

Drainage Area = 281.6 acres

Velocity

Outlet

of Pavement

Low Edge 

Elev.

Headwater

Depth

Headwater

9.9

100

Freq. Yr.

545347

20

Freq. Yr.

517.8 503.6 4.9

T
. 

1
 
S
.

R. 1 E., 3RD P.M.

1
1
''
 

 
1
1
''

 ¡ Roadway 

D.S. Invert Elev. 498.10 

 Top of Headwall

 Elev. 508.02

Existing Structure: Single 60'' Ø R.C.P. 84' Long

 6'' Porous Granular

 Backfill

20°
 Sta. 188+30.44

 40.0' Rt.

Sta. 188+59.56

40.0' Lt.

''
8

3

3
3
'-
8

40
'-0
'' 40

'-0
''

53'-0''

Precast Concrete Box Culvert

Out-to-Out of Headwalls

''8
14'-2 ''4

18'-10

 Existing R.O.W. Line

 Existing R.O.W. Line 

''8
59'-6

Top of Headwall

Elev. 508.22

Pay Limits for

Concrete Box Culverts

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for Precast Pay Limits for

10'-6'' 10'-6''

1
1
''
 

6
'-

0
''

 
1
1
''

 U.S. Invert Elev. 498.30

1
1

1.4
1.4

2'-0''2'-0''3'-9'' 3'-9''

 
1
'-

0
''

STATION 188+55

JEFFERSON COUNTY

F.A.S. 819 / C.H. 39 / DIX-IRVINGTON RD.

SECTION 17-00217-00-RS

GENERAL PLAN AND ELEVATION

 Pipe Culvert Removal

 Porous Granular Embankment

 12'' x 12'' x 6'' block of CA5, CA7, or

   Provide a double layer of 12'' x 12''

 3'' Ø PVC drain cast with the concrete

66'-0''

Typ.

Membrane Waterproofing

Structures

System for Buried 

Bottom of Pvt.

Ton

No. 4

End Sections

Box Culvert

No. 4

End Sections

Box Culvert

centered over the joint, secured in place and protected during the backfill process.

the joints shall be externally sealed on all four sides with a 13 inch wide external sealing band. The seal shall be 

   The joints between precast box sections shall be sealed, all joints filled with a mastic joint sealer. In addition, 

for separately but shall be included in the unit price of the work for which it is required.

standard specifications, shall also apply to the end sections.  Cost of this porous granular material will not be paid 

of porous granular material required under the precast concrete box culvert, according to Section 540.06 of the 

the box culvert.  This area of PGE is included in the Porous Granular Embankment pay item.  The 6-inch thick layer

in the required excavation areas on the sides of the box culvert from the top of the box culvert to the bottom of 

  Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment 

minimum weight of the fabric shall be 6 ounces per square yard.

  Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The 

and shall conform to the requirements of Article 503.11 of the Standard Specification.

3 ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch, 

  Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 

ASTM C 1577.

  The design fill height for this box is 10.4 ft. The precast box culvert sections shall conform to the requirements of 

1

2

1

2
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F F

D

GENERAL NOTES

Note:

and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.

Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top

(Sheet 1 of 2)

9'

4'-4''

5'-9''

7'-2''

4'-7''

6'-0''

4.9

6.1

6.2

7.5

9.0

10.2

8.2

9.8

3'-6''

4'-6''

5'-6''

3'-8''

4'-8''

(R)

Rise
Tt Tb Ts A B C E

Required

Culvert Ties

(S)

Span

Cu. Yd.

Concrete

No

No

Yes

No

5'-0'' 6'-8''

5'-0'' 6'-9''

8'-9'' 13.3 Yes

Yes14.1

SCB-AES 2-17-2017

PLAN

SECTION A-A

E E

END VIEW

APRON END SECTION DIMENSIONS

3'-0''

3'-0''

3'-0''

3'-0''

4'-0''

4'-0''

4'-0''

4'-0''

4'-0''

4'-0''

5'-0''

5'-0''

5'-0''

5'-0''

5'-0''

5'-0''

5'-0''

5'-0''

6'-0''

6'-0''

6'-0''

6'-0''

6'-0''

6'-0''

6'-0''

6'-0''

6'-0''

6'-0''

7'-0''

7'-0''

7'-0''

7'-0''

7'-0''

8'-0''

8'-0''

8'-0''

8'-0''

8'-0''

9'-0''

9'-0''

9'-0''

9'-0''

9'-0''

2'-0''

2'-0''

3'-0''

3'-0''

2'-0''

2'-0''

3'-0''

3'-0''

4'-0''

4'-0''

2'-0''

2'-0''

3'-0''

3'-0''

4'-0''

4'-0''

5'-0''

5'-0''

2'-0''

2'-0''

3'-0''

3'-0''

4'-0''

4'-0''

5'-0''

5'-0''

6'-0''

6'-0''

2'-0''

3'-0''

4'-0''

5'-0''

6'-0''

2'-0''

3'-0''

4'-0''

5'-0''

6'-0''

2'-0''

3'-0''

4'-0''

5'-0''

6'-0''

2'-0''

3'-0''

4'-0''

5'-0''

6'-0''

2'-0''

3'-0''

4'-0''

6'-0''

2'-0''

3'-0''

4'-0''

6'-0''

10''

10''

10''

10''

10''

11''

11''

11''

11''

12''

12''

12''

12''

10''

10''

10''

10''

10''

11''

11''

11''

11''

12''

12''

12''

12''

10''

10''

10''

10''

10''

11''

11''

11''

11''

12''

12''

12''

12''

4'-1''

3'-9''

5'-6''

5'-2''

4'-2''

5'-7''

5'-3''

7'-0''

6'-8''

4'-2''

4'-0''

5'-7''

5'-5''

7'-0''

6'-9''

8'-5''

8'-2''

4'-2''

4'-1''

5'-7''

5'-6''

7'-0''

8'-5''

8'-4''

9'-9''

4'-2''

5'-7''

7'-0''

8'-5''

4'-2''

5'-7''

7'-0''

8'-5''

8'-7''

4'-5''

7'-3''

8'-8''

7'-4''

4'-8''

6'-1''

7'-6''

2.8

2.3

3.7

3.1

3.3

2.8

4.2

3.7

5.3

4.7

3.9

3.5

4.9

4.5

6.1

5.5

7.4

6.8

4.3

4.2

5.4

5.2

6.5

6.5

8.0

7.8

9.5

9.3

7.4

8.9

10.6

5.3

6.5

7.8

9.3

11.0

10.6

12.4

7.1

8.6

12.0

13.9

11.5

15.5

9.3

11.1

13.0

17.4

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

Yes

3'-4''

3'-1''

4'-4''

4'-1''

''2
13'-4

3'-2''

''2
14'-4

4'-2''

''2
15'-4

5'-2''

3'-5''

3'-3''

4'-5''

4'-3''

5'-5''

5'-3''

6'-5''

6'-3''

3'-5''

3'-4''

4'-5''

4'-4''

5'-5''

5'-4''

6'-5''

6'-4''

7'-5''

7'-4''

3'-5''

4'-5''

5'-5''

6'-5''

7'-5''

3'-5''

4'-5''

5'-5''

6'-5''

7'-5''

6'-6''

7'-6''

3'-7''

4'-7''

5'-7''

6'-7''

7'-7''

5'-8''

7'-8''

3'-9''

4'-9''

5'-9''

7'-9''

2'-2''

2'-1''

2'-8''

2'-7''

''2
12'-2

2'-1''

''2
12'-8

2'-7''

''2
13'-2

3'-1''

2'-3''

2'-2''

2'-9''

2'-8''

3'-3''

3'-2''

3'-9''

3'-8''

2'-3''

2'-2''

2'-9''

2'-8''

3'-3''

3'-2''

3'-9''

3'-8''

4'-3''

4'-2''

2'-3''

2'-9''

3'-3''

3'-9''

4'-3''

2'-3''

2'-9''

3'-3''

3'-9''

4'-3''

2'-3''

2'-9''

3'-3''

3'-9''

4'-3''

2'-4''

3'-4''

4'-4''

2'-4''

3'-4''

4'-4''

2'-5''

3'-5''

4'-5''

''8
52'-10

''8
72'-7

''8
53'-10

''8
73'-7

''8
32'-11

''2
12'-8

''8
33'-11

''2
13'-8

''8
34'-11

''8
54'-8

''8
32'-11

8
33'-11

''8
34'-11

''4
14'-9

''8
35'-11

''4
15'-9

''8
32'-11

''8
52'-10

''8
33'-11

''8
53'-10

''8
34'-11

''4
34'-10

''8
35'-11

''4
35'-10

''2
16'-11

''4
36'-10

''8
32'-11

''8
33'-11

''8
34'-11

''8
35'-11

''2
16'-11

''8
32'-11

''8
33'-11

''8
34'-11

''8
35'-11

''2
16'-11

''8
76'-0

''8
17'-0

''2
13'-1

''2
14'-1

''2
15'-1

''2
16'-1

''2
17'-1

''4
15'-2

''4
17'-2

''8
53'-3

''8
54'-3

''8
55'-3

''8
57'-3

''8
510'-4

''8
512-4

11'-11''

''8
311'-2

''8
113'-8

''8
313'-2

''8
115'-8

''2
115'-2

12'-10''

''4
112'-7

''8
114'-10

''4
114'-7

''8
116'-10

''8
716'-5

''8
118'-10

''8
718'-5

''8
513'-10

''8
116'-0

''8
515'-10

''8
118'-0

''4
317'-10

''8
120'-0

''4
319'-10

''4
122'-0

''4
321'-10

''8
119'-2

''8
121'-2

''4
123'-2

''8
118'-2

''8
120'-2

''8
122'-2

''4
124'-2

''8
525'-5

''4
118'-10

''4
120'-10

''8
324'-10

''8
326'-10

''4
324'-1

''8
728'-1

''2
121'-6

''2
123'-6

''8
525'-6

''8
529'-6 Yes

11'' 11'' 11''

12'' 12'' 12''

''8
73'-2

''8
74'-2

''8
117'-2

''8
719'-6

''8
721'-6

''8
322'-10

''8
120'-3

''8
122'-3

''4
33'-0

''4
34'-0

''4
35'-0

''8
717'-6

''4
16'-2

''8
56'-3

''4
326'-1

''8
527'-6

B

B

D

D

A

C

C

7
'-
3
''

A

71

2

5'-3''

PRECAST CONCRETE BOX CULVERT APRON END

M
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n
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r
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o
f
in

g
 
S
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o
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u
r
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S
t
r
u
c
t
u
r
e
s

11'-0''

6
'-

0
''

3'' Ø Drain hole

See General Notes

 See General Notes

 regarding culvert ties.

 
1
1
''

4
'-

1
1
''

5
'-

0
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9
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1
1
''

1
1
''
 

3
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0
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8'' 

1
'-
0
'' 
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a
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L
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f
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o
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C
u
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r
e
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C
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r
e
t
e
 
B

o
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C
u
lv

e
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t
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 (typ.)

 Culvert Ties

''2
1

10'-11

''
87

1
5
'-
7

Se
e S

ect
ion
 D
-D

1'-
0''

1'-
0''

''
8

3

33
'-8

6'-0'' min. (R ≤ 3'-0'') 

10'-0'' min. (R > 3'-0'')

 4x4 - W6xW6 WWR (R ≤ 3'-0'')

 (typ. each face)

 4x4 - W12xW12 WWR (R > 3'-0'')

7'' 6'' 4''

4'' 4'' 4'' 9'-11''

7'' 6'' 4''

4'' 4'' 4''

7.5'' 6'' 5'' 11'-8''

5'' 5'' 5'' 3'-10''

7.5'' 6'' 5''

5'' 5'' 5''

7.5'' 6'' 5''

5'' 5'' 5''

8'' 7'' 6''

6'' 6'' 6'' 2'-10''

8'' 7'' 6''

6'' 6'' 6'' 3'-10''

8'' 7'' 6''

6'' 6'' 6''

8'' 7'' 6''

6'' 6'' 6''

8'' 7'' 7'' 14'-0''

7'' 7'' 7''

8'' 7'' 7''

7'' 7'' 7''

8'' 7'' 7''

7'' 7'' 7'' 6'-11''

8'' 7'' 7''

7'' 7'' 7''

8'' 7'' 7'' 9'-10''

7'' 7'' 7''

8'' 8'' 8'' 15'-2''

8'' 8'' 8''

8'' 8'' 8''

8'' 8'' 8''

8'' 8'' 8'' 9'-10''

8'' 8'' 8'' 16'-2''

8'' 8'' 8''

8'' 8'' 8''

8'' 8'' 8''

8'' 8'' 8'' 9'-10''

9'' 9'' 9''

9'' 9'' 9''

9'' 9''

9'' 9'' 9'' 23'-7''

9'' 9'' 9'' 9'-11''

10'-0''

10'-0'' 2'-10'' 5'-10''

10'-0''

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

10'-0'' 10'-1''

11'-0''

11'-0'' 2'-10''

11'-0''

11'-0'' 3'-10''

11'-0'' 10'-2''

12'-0''

12'-0'' 2'-11''

12'-0''

12'-0'' 3'-11'' 8'-11''

12'-0'' 10'-4''

the Standard Specifications.

box culvert and shall conform to the requirements of Article 503.11 of

drain hole shall be located within the lower 1/3 of the clear rise of the

box culverts having an opening with a clear rise greater than 3 ft. The

  One drain hole shall be provided in each wingwall for end sections of

detailed for the end section, whichever is greater.

required by ASTM C 1577 for the design fill height or the reinforcement

wingwalls or bottom slab of the end section shall not be less than that

portion of the end section being lapped with reinforcement from the

  Reinforcement (circumferential and longitudinal) in the culvert barrel

applicable to WWR and reinforcement bars.

than that provided by the WWR.  Minimum lap lengths detailed herein are

thickness, and shall result in an area of reinforcement equal to or greater

#3 through #5 bars, a maximum spacing of the lesser of 8'' or the member

reinforcement (WWR).  Reinforcement bars shall be limited to the sizes of

  The Contractor may use reinforcement bars in lieu of welded wire

modifications shall be at no extra charge.

provisions necessary to handle the precast segment. Any required

detail in the shop drawings any necessary strengthening or stiffening

be included on the shop drawings. The Contractor shall determine and

for determining a method of handling and a construction procedure shall

than 2''. For the precast option, it shall be the Contractor's responsibility

'' nor more2
1a clear distance at the end of the reinforcement not less than 

and approval. Reinforcement bars not detailed herein shall be detailed with

the Box Culvert End Sections shall be provided to the Engineer for review

  Shop drawings that detail slab thickness and reinforcement layout for

number specified.

included in the unit price for Box Culvert End Sections of the culvert

toewall and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the

span (S) greater than or equal to 10 ft.

box culverts having a rise (R) less than or equal to 3 ft and a 

segments furnished by the Contractor. Culvert ties are not required for

Box Culverts and will be dependent upon the length of box culvert

length of culvert barrel shown within the pay limits for Precast Concrete

  The number of culvert ties shall be sufficient to engage the minimum

limits of Precast Concrete Box Culverts except as modified herein.

C 1577 as required for the design of the portion of the culvert within the

Culvert End Sections shall be according to the requirements for ASTM

  Box section dimensions, materials, and reinforcement details for Box

shall be increased to 3''.

ncreased by 2'' and the clear cover to the bottom mat of reinforcement

construction. For CIP construction, the bottom slab thickness shall be

piece or construct the end section in the field using cast-in-place (CIP)

  The Contractor may furnish the end section as a single precast concrete

each for Box Culvert End Sections.

modified herein. End sections will be paid for at the contract unit price per

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the

 4x4 - W6xW6 WWR (Tb ≤ 5'')

 (typ. top and bottom)

 4x4 - W12xW12 WWR (Tb > 5'')
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Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

Bonded construction joint

(Top slab at downstream end) (Top slab at upstream end)

*
*
*

(Bottom Slab)

requirements.

for reinforcement

See General Notes

Optional lap splice.

(Spacing need not be less than 8")

W
in
g
w
a
ll
 s
lo
p
e

**

*

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

typ.

 3"

(Showing culvert tie details)

¡ Joint

Restraint angle

1'-4" 1'-4"

3'-0"

SECTION F-F

***

Notes:

the toewall.

toewall shall be increased to 3" by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

proposed handling method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

This dimension shall be increased by 2" for CIP construction.

1'-0"

6"

1'-0"

6"

4"

1
'-

0
"

45°

8
"

8"

2
"±

9
"

2
'-

6
"

T
o
e

w
a
ll

1'-0"

4
"

1
'-

6
"

M
in
. 

L
a
p

1
" 

c
l.

1
" 

c
l.

1" cl.

1" cl.

1" cl.

1" cl.

1
" 

c
l.

1
" 

c
l.

T
b

2
'-

3
"

9" 9" 9"

2
'-

0
"

4"

Min. Lap

1'-6"

1'-6" min.

(Sheet 2 of 2)

s1

s

placed as shown

6-#5 h1 bars

**

*

h

(typ. for R > 3'-0")

#4 s3 bar

SCB-AES

1" cl.
1" cl.

2-17-2017

SECTION B-B SECTION B-B SECTION C-C SECTION D-D

SECTION E-E

SECTION B-B

TOEWALL CONSTRUCTION SEQUENCE

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

BAR s

deep holes at 1'-6" cts., max.

grouted into toewall in 9" min.

#4 v1 bars drilled and epoxy

1'-0" cts., max.

#4 s2 bars at

6"

1"

4
"

3
"

#4 s or s1 bars at spacing = Tt

BAR s1 BAR s2 BAR s3

T
s

16
5

" ¢2
1

"
4

3
1

bottom leg of angle

" Ø hole in4
1¡ 1

" Tie ¢4
1

typ.

"4
31

typ.

"4
12

Slotted hole, typ.

"2
1" x 24

1¡ 1

"
2

1
1

"8
13

"
8

1
3

"
21

4

"
21

4

"
21

4

f
o
r
 
s
1
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

f
o
r
 
s
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

typ.

" cl.2
11

in culvert walls

" Ø formed holes8
1installed in 1

" ¢ washers 16
5" x 4

1" x 24
12

¡ 1" Ø anchor rods with

¢ washer

"16
5" x 4

1" x 24
12

anchor rod with

" Ø hole for 1" Ø4
1¡ 1

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

PRECAST CONCRETE BOX CULVERT APRON END

"2
1� 6" x 4" x 

bits in lieu of using formed holes.

the bolt and the nut. Holes in the walls for the culvert tie assembly may be drilled using core

the walls. Match marks shall be provided on the bolt and nut to verify relative rotation between

 turn on one of the nuts for anchor rods installed in2
1condition followed by an additional 

the anchor rods. Anchor rods connecting precast sections shall be brought to a snug tight

" plate washers shall be provided under each nut required for16
5"x4

1"x24
1as applicable. 2

culvert tie detail shall be galvanized according to the requirements of AASHTO M 111 or M 232

requirements of Article 1006.04 of the Standard Specifications. All components of the

Grade 105. Structural steel for the tie plate and restraint angle shall conform to the

  1" Ø anchor rods for the culvert ties shall conform to the requirements of ASTM F1554,

72

3

3
'-

0
''

 
1
" 

c
l.

of headwall

Top and bottom

4-#9 h bars (S ≥ 8'-0")

4-#8 h bars (S < 8'-0")

3
'-

0
''

 
1
" 

c
l.

3
'-

8
''

3
'-

8
''

" Tie ¢ 4
1
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N

PRECAST UNITS

5,000 psi

65,000 psi

f'c

fy

=

=

1.

ITEM UNIT TOTAL

Foot

EachBox Culvert End Sections, Culvert No. 5

Porous Granular Embankment

 ¡ Roadway

 ¡ Roadway

Flow

S
t
a
. 
I
n
c
r
e
a
s
e
s

 ¡ Culvert

1

1

Apron End Section Details

Precast Concrete Box Culvert2.-3.

in the contract unit price for the associated work.)

drain detail will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

General Plan and Elevation

(Welded Wire Reinforcement)

7-23-2021

LOCATION SKETCH

DESIGN SPECIFICATIONS

DESIGN STRESSES

TOTAL BILL OF MATERIALLOADING HL-93

ELEVATION

PLAN

DRAIN DETAIL

INDEX OF SHEETS

SCB-GPE

N
 3" Ø Drain holes

 (See General Notes)

 Backfill

 6" Porous Granular

 
2
'-

0
''

 (to be removed with formwork)

 (Adjust location to clear reinforcement)

 3" Ø PVC drain cast with the concrete

   Provide a double layer of 12" x 12"

 12" x 12" x 6" block of CA5, CA7, or

Concrete Box Culverts

Pay Limits for Precast

Culvert End Sections

Pay Limits for Box

6''

6
''

2
'-0

"

3
'-
0
"

Customary U.S. Units, 9th Edition

2020 AASHTO LRFD Bridge Design Specifications

nonwoven geotextile fabric.

shall be completely wrapped in 

drain opening. Block of aggregate 

CA11 coarse aggregate placed over 

concrete with mastic.

fabric shall be sealed to the 

over the drain hole. Perimeter of 

nonwoven geotextile fabric centered

Porous granular backfill limits 

(Typ. each side)

" Square foam blockout around PVC drain2
1 

 
8
''

 
8
''

7
'-

0
"

 Sta. 219+13

10'-6''10'-6''

GENERAL PLAN & ELEVATION
73

1

 
8
''

 
8
''

5
'-

0
"

 Cr. Elev. 515.00

4'-0''4'-0''

1256

2

Precast Concrete Box Culverts, 7'x5' 60

for Buried Structures

Membrane Waterproofing System

Low Grade Elev. =  560.6 

WATERWAY INFORMATION

Drainage Area = 281.6 acres

Velocity

Outlet

of Pavement

Low Edge 

Elev.

Headwater

Depth

Headwater

10.5

100

Freq. Yr.

169137

20

Freq. Yr.

514.8 499.2 3.9

15 14

22 23

T
 
1
 
S
.

Elev. 494.70

DS Invert

Elev. 495.30

US Invert

R 1 E, 3RD PM

STATION 219+13

JEFFERSON COUNTY

F.A.S 819 / C.H. 13 / DIX-IRVINGTON RD

SECTION 17-00217-00-RS

GENERAL PLAN AND ELEVATION

2
2
'-

2
''

68'-0'' Out-to-Out of Headwalls

''8
35'-11

''
8

3
5
'-

1
1

 219+13

 40' Rt.
 219+13

 40' Lt.

1.5

1

1.5

1

Elev. 514.60
2'-0'' 3'-9''2'-0'' 3'-9''

Existing Structure: Single 60'' Ø R.C.P. 78' Long

Sq. Yd.

60'-0'' Precast Concrete Box Culvert

 Elev. 514.60

 Elev. 504.12Elev. 504.72 

156

Foot 78Pipe Culvert Removal

GENERAL NOTES

1

 1

 2'-0''

1

 1

GRANULAR EMBANKMENT

PAY LIMITS FOR POROUS

(Hatched area)

 6'' Porous Granular

 Backfill

 
1
'-

0
''

Membrane Waterproofing

Structures

System for Buried 

Bottom of Pvt.

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for Precast

Concrete Box Culverts

Pay Limits for

No. 5

End Sections,

Box Culvert

No. 5

End Sections,

Box Culvert

Pay Limits for

centered over the joint, secured in place and protected during the backfill process.

the joints shall be externally sealed on all four sides with a 13 inch wide external sealing band. The seal shall be 

  The joints between precast box sections shall be sealed, all joints filled with a mastic joint sealer. In addition, 

for separately but shall be included in the unit price of the work for which it is required.

standard specifications, shall also apply to the end sections.  Cost of this porous granular material will not be paid 

of porous granular material required under the precast concrete box culvert, according to Section 540.06 of the 

the box culvert.  This area of PGE is included in the Porous Granular Embankment pay item.  The 6-inch thick layer

in the required excavation areas on the sides of the box culvert from the top of the box culvert to the bottom of 

  Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment 

minimum weight of the fabric shall be 6 ounces per square yard.

  Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The 

and shall conform to the requirements of Article 503.11 of the Standard Specification.

3 ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch, 

  Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 

ASTM C 1577.

  The design fill height for this box is 10.4 ft. The precast box culvert sections shall conform to the requirements of 

Ton

2 2
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PRECAST CONCRETE BOX CULVERT APRON END

F F

D

C
o
n
c
r
e
t
e
 
B

o
x
 
C
u
lv

e
r
t
s

P
a
y
 
L
im
it
s
 
f
o
r
 
P
r
e
c
a
s
t

C
u
lv

e
r
t
 
E

n
d
 
S
e
c
t
io

n
s

P
a
y
 
L
im
it
s
 
f
o
r
 
B

o
x

See General Notes

3" Ø Drain hole

(typ.)

Culvert Ties

GENERAL NOTES

Note:

and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.

Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top

(m
in
.)

45
°

See General Notes

regarding culvert ties.

8
"

1'-0" 1'-0"

4
'-

0
"

1
'-

0
"

(Sheet 1 of 2)

9"

9"

9'

9"

9"

9"

9"

9"

9"

4'-4"

5'-9"

7'-2"

4'-7"

6'-0"

4.9

6.1

6.2

7.5

9.0

10.2

8.2

9.8

3'-6"

4'-6"

5'-6"

3'-8"

4'-8"

15'-2"

(R)

Rise
Tt Tb Ts A B C E

Required

Culvert Ties

(S)

Span

Cu. Yd.

Concrete

No

No

Yes

No

5'-0" 6'-8" 3'-10"

5'-0" 6'-9" 3'-11"

8'-9" 13.3 Yes

Yes8'-11" 14.1

SCB-AES 2-17-2017

PLAN

A

B

B

A D

D

SECTION A-A

C

C

E E

END VIEW

APRON END SECTION DIMENSIONS

3'-0"

3'-0"

3'-0"

3'-0"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

7'-0"

7'-0"

7'-0"

7'-0"

7'-0"

8'-0"

8'-0"

8'-0"

8'-0"

8'-0"

9'-0"

9'-0"

9'-0"

9'-0"

9'-0"

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

11'-0"

11'-0"

11'-0"

11'-0"

12'-0"

12'-0"

12'-0"

12'-0"

2'-0"

2'-0"

3'-0"

3'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

5'-0"

5'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

5'-0"

5'-0"

6'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

6'-0"

2'-0"

3'-0"

4'-0"

6'-0"

7"

4"

7"

4"

7.5"

5"

7.5"

5"

7.5"

5"

8"

6"

8"

6"

8"

6"

8"

6"

8"

7"

8"

7"

8"

7"

8"

7"

8"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

6"

4"

6"

4"

6"

5"

6"

5"

6"

5"

7"

6"

7"

6"

7"

6"

7"

6"

7"

7"

7"

7"

7"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

4"

4"

4"

4"

5"

5"

5"

5"

5"

5"

6"

6"

6"

6"

6"

6"

6"

6"

7"

7"

7"

7"

7"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

4'-1"

3'-9"

5'-6"

5'-2"

4'-2"

3'-10"

5'-7"

5'-3"

7'-0"

6'-8"

4'-2"

4'-0"

5'-7"

5'-5"

7'-0"

6'-9"

8'-5"

8'-2"

4'-2"

4'-1"

5'-7"

5'-6"

7'-0"

6'-11"

8'-5"

8'-4"

9'-10"

9'-9"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

8'-7"

9'-11"

4'-5"

5'-10"

7'-3"

8'-8"

10'-1"

7'-4"

10'-2"

4'-8"

6'-1"

7'-6"

10'-4"

2.8

2.3

3.7

3.1

3.3

2.8

4.2

3.7

5.3

4.7

3.9

3.5

4.9

4.5

6.1

5.5

7.4

6.8

4.3

4.2

5.4

5.2

6.5

6.5

8.0

7.8

9.5

9.3

7.4

8.9

10.6

5.3

6.5

7.8

9.3

11.0

10.6

12.4

7.1

8.6

12.0

13.9

11.5

15.5

9.3

11.1

13.0

17.4

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

Yes

3'-4"

3'-1"

4'-4"

4'-1"

"2
13'-4

3'-2"

"2
14'-4

4'-2"

"2
15'-4

5'-2"

3'-5"

3'-3"

4'-5"

4'-3"

5'-5"

5'-3"

6'-5"

6'-3"

3'-5"

3'-4"

4'-5"

4'-4"

5'-5"

5'-4"

6'-5"

6'-4"

7'-5"

7'-4"

3'-5"

4'-5"

5'-5"

6'-5"

7'-5"

3'-5"

4'-5"

5'-5"

6'-5"

7'-5"

6'-6"

7'-6"

3'-7"

4'-7"

5'-7"

6'-7"

7'-7"

5'-8"

7'-8"

3'-9"

4'-9"

5'-9"

7'-9"

2'-2"

2'-1"

2'-8"

2'-7"

"2
12'-2

2'-1"

"2
12'-8

2'-7"

"2
13'-2

3'-1"

2'-3"

2'-2"

2'-9"

2'-8"

3'-3"

3'-2"

3'-9"

3'-8"

2'-3"

2'-2"

2'-9"

2'-8"

3'-3"

3'-2"

3'-9"

3'-8"

4'-3"

4'-2"

2'-3"

2'-9"

3'-3"

3'-9"

4'-3"

2'-3"

2'-9"

3'-3"

3'-9"

4'-3"

2'-3"

2'-9"

3'-3"

3'-9"

4'-3"

2'-4"

2'-10"

3'-4"

3'-10"

4'-4"

2'-4"

2'-10"

3'-4"

4'-4"

2'-5"

2'-11"

3'-5"

4'-5"

"8
52'-10

"8
72'-7

"8
53'-10

"8
73'-7

"8
32'-11

"2
12'-8

"8
33'-11

"2
13'-8

"8
34'-11

"8
54'-8

"8
32'-11

2'-10"

8
33'-11

3'-10"

"8
34'-11

"4
14'-9

"8
35'-11

"4
15'-9

"8
32'-11

"8
52'-10

"8
33'-11

"8
53'-10

"8
34'-11

"4
34'-10

"8
35'-11

"4
35'-10

"2
16'-11

"4
36'-10

"8
32'-11

"8
33'-11

"8
34'-11

"8
35'-11

"2
16'-11

"8
32'-11

"8
33'-11

"8
34'-11

"8
35'-11

"2
16'-11

"8
76'-0

"8
17'-0

"2
13'-1

"2
14'-1

"2
15'-1

"2
16'-1

"2
17'-1

"4
15'-2

"4
17'-2

"8
53'-3

"8
54'-3

"8
55'-3

"8
57'-3

"8
510'-4

9'-11"

"8
512-4

11'-11"

11'-8"

"8
311'-2

"8
113'-8

"8
313'-2

"8
115'-8

"2
115'-2

12'-10"

"4
112'-7

"8
114'-10

"4
114'-7

"8
116'-10

"8
716'-5

"8
118'-10

"8
718'-5

14'-0"

"8
513'-10

"8
116'-0

"8
515'-10

"8
118'-0

"4
317'-10

"8
120'-0

"4
319'-10

"4
122'-0

"4
321'-10

"8
119'-2

"8
121'-2

"4
123'-2

16'-2"

"8
118'-2

"8
120'-2

"8
122'-2

"4
124'-2

23'-7"

"8
525'-5

"4
118'-10

"4
120'-10

"8
324'-10

"8
326'-10

"4
324'-1

"8
728'-1

"2
121'-6

"2
123'-6

"8
525'-6

"8
529'-6 Yes

11'-0" 11" 11" 11"

12'-0" 12" 12" 12"

"8
73'-2

"8
74'-2

"8
117'-2

"8
719'-6

"8
721'-6

"8
322'-10

"8
120'-3

"8
122'-3

"4
33'-0

"4
34'-0

"4
35'-0

"8
717'-6

"4
16'-2

"8
56'-3

"4
326'-1

"8
527'-6

(typ. each face)

4x4 - W12xW12 WWR (R > 3'-0")

4x4 - W6xW6 WWR (R ≤ 3'-0")

(typ. top and bottom)

4x4 - W12xW12 WWR (Tb > 5")

4x4 - W6xW6 WWR (Tb ≤ 5")

the Standard Specifications.

box culvert and shall conform to the requirements of Article 503.11 of

drain hole shall be located within the lower 1/3 of the clear rise of the

box culverts having an opening with a clear rise greater than 3 ft. The

  One drain hole shall be provided in each wingwall for end sections of

detailed for the end section, whichever is greater.

required by ASTM C 1577 for the design fill height or the reinforcement

wingwalls or bottom slab of the end section shall not be less than that

portion of the end section being lapped with reinforcement from the

  Reinforcement (circumferential and longitudinal) in the culvert barrel

applicable to WWR and reinforcement bars.

than that provided by the WWR.  Minimum lap lengths detailed herein are

thickness, and shall result in an area of reinforcement equal to or greater

#3 through #5 bars, a maximum spacing of the lesser of 8" or the member

reinforcement (WWR).  Reinforcement bars shall be limited to the sizes of

  The Contractor may use reinforcement bars in lieu of welded wire

modifications shall be at no extra charge.

provisions necessary to handle the precast segment. Any required

detail in the shop drawings any necessary strengthening or stiffening

be included on the shop drawings. The Contractor shall determine and

for determining a method of handling and a construction procedure shall

than 2". For the precast option, it shall be the Contractor's responsibility

" nor more2
1a clear distance at the end of the reinforcement not less than 

and approval. Reinforcement bars not detailed herein shall be detailed with

the Box Culvert End Sections shall be provided to the Engineer for review

  Shop drawings that detail slab thickness and reinforcement layout for

number specified.

included in the unit price for Box Culvert End Sections of the culvert

toewall and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the

span (S) greater than or equal to 10 ft.

box culverts having a rise (R) less than or equal to 3 ft and a 

segments furnished by the Contractor. Culvert ties are not required for

Box Culverts and will be dependent upon the length of box culvert

length of culvert barrel shown within the pay limits for Precast Concrete

  The number of culvert ties shall be sufficient to engage the minimum

limits of Precast Concrete Box Culverts except as modified herein.

C 1577 as required for the design of the portion of the culvert within the

Culvert End Sections shall be according to the requirements for ASTM

  Box section dimensions, materials, and reinforcement details for Box

shall be increased to 3".

ncreased by 2" and the clear cover to the bottom mat of reinforcement

construction. For CIP construction, the bottom slab thickness shall be

piece or construct the end section in the field using cast-in-place (CIP)

  The Contractor may furnish the end section as a single precast concrete

each for Box Culvert End Sections.

modified herein. End sections will be paid for at the contract unit price per

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the
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Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

Bonded construction joint

(Top slab at downstream end) (Top slab at upstream end) (Bottom Slab)

requirements.

for reinforcement

See General Notes

Optional lap splice.

(Spacing need not be less than 8")

W
in
g
w
a
ll
 s
lo
p
e

**

*

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

typ.

 3"

(Showing culvert tie details)

¡ Joint

Restraint angle

1'-4" 1'-4"

3'-0"

SECTION F-F

***

Notes:

the toewall.

toewall shall be increased to 3" by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

proposed handling method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

This dimension shall be increased by 2" for CIP construction.

1'-0"

6"

1'-0"

6"

4"

1
'-

0
"

45°

8
"

8"

2
"±

9
"

2
'-

6
"

T
o
e

w
a
ll

1'-0"

4
"

1
'-

6
"

M
in
. 

L
a
p

1
" 

c
l.

1
" 

c
l.

1
" 

c
l.

1
" 

c
l.

1" cl.

1" cl.

1" cl.

1" cl.

1
" 

c
l.

1
" 

c
l.

2
'-

3
"

9" 9" 9"

2
'-

0
"

4"

Min. Lap

1'-6"

1'-6" min.

(Sheet 2 of 2)

4-#7 h bars (S < 8'-0")

s1

s

placed as shown

6-#5 h1 bars

**

*

h

(typ. for R > 3'-0")

#4 s3 bar

SCB-AES

1" cl.
1" cl.

2-17-2017

SECTION B-B SECTION B-B SECTION C-C SECTION D-D

SECTION E-E

SECTION B-B

TOEWALL CONSTRUCTION SEQUENCE

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

BAR s

deep holes at 1'-6" cts., max.

grouted into toewall in 9" min.

#4 v1 bars drilled and epoxy

1'-0" cts., max.

#4 s2 bars at

6"

1"

4
"

3
"

#4 s or s1 bars at spacing = Tt

BAR s1 BAR s2 BAR s3

T
s

16
5

" ¢2
1

"
4

3
1

bottom leg of angle

" Ø hole in4
1¡ 1

" Tie ¢4
1

" Tie ¢4
1

typ.

"4
31

typ.

"4
12

Slotted hole, typ.

"2
1" x 24

1¡ 1

"
2

1
1

"8
13

"
8

1
3

"
21

4

"
21

4

"
21

4

f
o
r
 
s
1
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

f
o
r
 
s
 
b
a
r
s

" 
c
l.
 
t
y
p
.

2
1

1

typ.

" cl.2
11

bits in lieu of using formed holes.

the bolt and the nut. Holes in the walls for the culvert tie assembly may be drilled using core

the walls. Match marks shall be provided on the bolt and nut to verify relative rotation between

 turn on one of the nuts for anchor rods installed in2
1condition followed by an additional 

the anchor rods. Anchor rods connecting precast sections shall be brought to a snug tight

" plate washers shall be provided under each nut required for16
5"x4

1"x24
1as applicable. 2

culvert tie detail shall be galvanized according to the requirements of AASHTO M 111 or M 232

requirements of Article 1006.04 of the Standard Specifications. All components of the

Grade 105. Structural steel for the tie plate and restraint angle shall conform to the

  1" Ø anchor rods for the culvert ties shall conform to the requirements of ASTM F1554,

in culvert walls

" Ø formed holes8
1installed in 1

" ¢ washers 16
5" x 4

1" x 24
12

¡ 1" Ø anchor rods with

¢ washer

"16
5" x 4

1" x 24
12

anchor rod with

" Ø hole for 1" Ø4
1¡ 1

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

4-#8 h bars (S ≥ 8'-0")

of headwall

Top and bottom

PRECAST CONCRETE BOX CULVERT APRON END

"2
1� 6" x 4" x 

75

3

8
''

4
'-

5
''

4
'-

5
''

3
'-

9
''

3
'-

9
''

              

              

      

      

      

   
 

HAMPTON, LENZINI AND RENWICK, INC.

SPRINGFIELD, ILLINOIS  62703

3085 STEVENSON DRIVE, SUITE 201

LS / PE / SE CORP.      184.000959

ILLINOIS PROFESSIONAL DESIGN FIRM

 

DESIGNED -

-CHECKED

DRAWN

CHECKED -

- T.D.S.

S.W.M.

REVISED

REVISED

REVISED

REVISED -

-

-

-USER NAME =

PLOT SCALE

PLOT DATE =

=

4/7/2022

210097 Culvert STA 219+13.dgnFILE NAME =

17-00217-00-RS

ILLINOIS

CONTRACT NO. 99692

COUNTY
TOTAL

SHEETS NO.

SHEETtsmith

FED. AID PROJECT

      F.A.S.

819

SECTION

JEFFERSON 
STATION 219+13

SHEET NO.      OF  3  SHEETS

S.W.M.

J.R.B.

JEFFERSON COUNTY HIGHWAY DEPARTMENT

STATE OF ILLINOIS

DIX-IRVINGTON ROAD / C.H. 13

182



76

1

GENERAL PLAN & ELEVATION

N

PRECAST UNITS

5,000 psi

65,000 psi

f'c

fy

=

=

1.

ITEM UNIT TOTAL

Foot

EachBox Culvert End Sections, Culvert No. 6

Porous Granular Embankment

Apron End Section Details

Precast Concrete Box Culvert2.-3.

in the contract unit price for the associated work.)

drain detail will not be measured for payment but shall be included 

(All costs associated with furnishing and constructing the above 

General Plan and Elevation

(Welded Wire Reinforcement)

7-23-2021

LOCATION SKETCH

DESIGN SPECIFICATIONS

DESIGN STRESSES

GENERAL NOTES

TOTAL BILL OF MATERIAL

LOADING HL-93

DRAIN DETAIL

INDEX OF SHEETS

SCB-GPE

N  (to be removed with formwork)

 (Adjust location to clear reinforcement)

 3" Ø PVC drain cast with the concrete

   Provide a double layer of 12" x 12"

 12" x 12" x 6" block of CA5, CA7, or

Concrete Box Culverts

Pay Limits for Precast

Culvert End Sections

Pay Limits for Box

6''

6
''

Customary U.S. Units, 9th Edition

2020 AASHTO LRFD Bridge Design Specifications

nonwoven geotextile fabric.

shall be completely wrapped in 

drain opening. Block of aggregate 

CA11 coarse aggregate placed over 

concrete with mastic.

fabric shall be sealed to the 

over the drain hole. Perimeter of 

nonwoven geotextile fabric centered

" Square foam blockout around PVC drain2
1 

15 14

22 23

R 1 E., 3RD PM

T
 
1
 
S
.

63

2

512

for Buried Structure

Membrane Waterproofing System 
Sq. Yd. 

129Stone Riprap, Class A4 Sq. Yd.

Foot 49Precast Concrete Box Culverts, 10'x6'

WATERWAY INFORMATION

Drainage Area = 441.6 acres

Velocity

Outlet

of Pavement

Low Edge 

Elev.

Headwater

Depth

Headwater

10.2

100

Freq. Yr.

507333

20

Freq. Yr.

523.8 515.6 5.0

STATION 292+00 

JEFFERSON COUNTY

F.A.S. 819 / C.H. 39 / DIX-IRVINGTON RD

SECTION 17-00217-00-RS

GENERAL PLAN AND ELEVATION

 ¡ Roadway

Flow

S
t
a
. 
I
n
c
r
e
a
s
e
s

 ¡ Culvert

PLAN

 
2
'-

0
''

2
'-0

"

Porous granular backfill limits 

(Typ. each side)

1
0
'-

0
"

 Sta. 292+00

4'-0''4'-0''

57'-0'' Out-to-Out of Headwalls

 292+00

23'-3'' 25'-9''

10'-3''

 
1
0
''

 
1
0
''

1
4
'-
6
''

 Existing R.O.W. Line

 40.0' Rt.

 40.0' Rt.

 ¡ Roadway

1

1

 3" Ø Drain holes

 (See General Notes)

 6" Porous Granular

10'-6''10'-6''

6
'-

0
"

 Cr. Elev. 524.00

Elev. 510.00

DS Invert
Elev. 510.10

US Invert

1

1

2'-0'' 6'-9''5'-0''

2

2

 
1
0
''

 
1
0
''

 Backfill

2

2

Existing Structure: Single R.C.P. 84'', 63' Long

 Elev. 518.72Elev. 518.82

 292+00

 37.5' Lt.

No. 6

End Sections,

Box Culvert

Pay Limits For

No. 6

End Sections,

Box Culvert

Pay Limits For

Precast Concrete Box Culverts

Pay Limits for Pay Limits for

Precast Concrete Box Culverts

10'-3''

Pipe Culvert Removal

49'-0'' Precast Box Culvert Limits

9
0
°

1

 1

 2'-0''

1

 1

GRANULAR EMBANKMENT

PAY LIMITS FOR POROUS

(Hatched area)

 6'' Porous Granular

 Backfill

 
1
'-

0
''

Membrane Waterproofing

Structures

System for Buried 

Bottom of Pvt.

Ton

according to thickness defined in article 281.04 or Std. Specs. Bedding is required.

centered over the joint, secured in place and protected during the backfill process. Stone Riprap shall be installed 

the joints shall be externally sealed on all four sides with a 13 inch wide external sealing band. The seal shall be 

  The joints between precast box sections shall be sealed, all joints filled with a mastic joint sealer. In addition, 

for separately but shall be included in the unit price of the work for which it is required.

standard specifications, shall also apply to the end sections.  Cost of this porous granular material will not be paid 

of porous granular material required under the precast concrete box culvert, according to Section 540.06 of the 

the box culvert.  This area of PGE is included in the Porous Granular Embankment pay item.  The 6-inch thick layer

in the required excavation areas on the sides of the box culvert from the top of the box culvert to the bottom of 

  Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment 

minimum weight of the fabric shall be 6 ounces per square yard.

  Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The 

and shall conform to the requirements of Article 503.11 of the Standard Specification.

3 ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch, 

  Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 

ASTM C 1577.

  The design fill height for this box is 4.3 ft. The precast box culvert sections shall conform to the requirements of 

85
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F F

D

See General Notes

3" Ø Drain hole

GENERAL NOTES

Note:

and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.

Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top

R
 
/
 
2

See General Notes

regarding culvert ties.10'-0" min. (R > 3'-0")

9"

9"

9'

9"

9"

9"

9"

9"

9"

4'-4"

5'-9"

7'-2"

4'-7"

6'-0"

4.9

6.1

6.2

7.5

9.0

10.2

8.2

9.8

3'-6"

4'-6"

5'-6"

3'-8"

4'-8"

15'-2"

(R)

Rise
Tt Tb Ts A B C E

Required

Culvert Ties

(S)

Span

Cu. Yd.

Concrete

No

No

Yes

No

5'-0" 6'-8" 3'-10"

5'-0" 6'-9" 3'-11"

8'-9" 13.3 Yes

Yes8'-11" 14.1

SECTION A-A

E E

END VIEW

APRON END SECTION DIMENSIONS

3'-0"

3'-0"

3'-0"

3'-0"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

4'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

5'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

6'-0"

7'-0"

7'-0"

7'-0"

7'-0"

7'-0"

8'-0"

8'-0"

8'-0"

8'-0"

8'-0"

9'-0"

9'-0"

9'-0"

9'-0"

9'-0"

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

11'-0"

11'-0"

11'-0"

11'-0"

12'-0"

12'-0"

12'-0"

12'-0"

2'-0"

2'-0"

3'-0"

3'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

5'-0"

5'-0"

2'-0"

2'-0"

3'-0"

3'-0"

4'-0"

4'-0"

5'-0"

5'-0"

6'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

5'-0"

6'-0"

2'-0"

3'-0"

4'-0"

6'-0"

2'-0"

3'-0"

4'-0"

6'-0"

7"

4"

7"

4"

7.5"

5"

7.5"

5"

7.5"

5"

8"

6"

8"

6"

8"

6"

8"

6"

8"

7"

8"

7"

8"

7"

8"

7"

8"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

6"

4"

6"

4"

6"

5"

6"

5"

6"

5"

7"

6"

7"

6"

7"

6"

7"

6"

7"

7"

7"

7"

7"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

4"

4"

4"

4"

5"

5"

5"

5"

5"

5"

6"

6"

6"

6"

6"

6"

6"

6"

7"

7"

7"

7"

7"

7"

7"

7"

7"

7"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

9"

9"

10"

10"

10"

10"

10"

11"

11"

11"

11"

12"

12"

12"

12"

4'-1"

3'-9"

5'-6"

5'-2"

4'-2"

3'-10"

5'-7"

5'-3"

7'-0"

6'-8"

4'-2"

4'-0"

5'-7"

5'-5"

7'-0"

6'-9"

8'-5"

8'-2"

4'-2"

4'-1"

5'-7"

5'-6"

7'-0"

6'-11"

8'-5"

8'-4"

9'-10"

9'-9"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

4'-2"

5'-7"

7'-0"

8'-5"

9'-10"

8'-7"

9'-11"

4'-5"

5'-10"

7'-3"

8'-8"

10'-1"

7'-4"

10'-2"

4'-8"

6'-1"

7'-6"

10'-4"

2.8

2.3

3.7
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the Standard Specifications.

box culvert and shall conform to the requirements of Article 503.11 of

drain hole shall be located within the lower 1/3 of the clear rise of the

box culverts having an opening with a clear rise greater than 3 ft. The

  One drain hole shall be provided in each wingwall for end sections of

detailed for the end section, whichever is greater.

required by ASTM C 1577 for the design fill height or the reinforcement

wingwalls or bottom slab of the end section shall not be less than that

portion of the end section being lapped with reinforcement from the

  Reinforcement (circumferential and longitudinal) in the culvert barrel

applicable to WWR and reinforcement bars.

than that provided by the WWR.  Minimum lap lengths detailed herein are

thickness, and shall result in an area of reinforcement equal to or greater

#3 through #5 bars, a maximum spacing of the lesser of 8" or the member

reinforcement (WWR).  Reinforcement bars shall be limited to the sizes of

  The Contractor may use reinforcement bars in lieu of welded wire

modifications shall be at no extra charge.

provisions necessary to handle the precast segment. Any required

detail in the shop drawings any necessary strengthening or stiffening

be included on the shop drawings. The Contractor shall determine and

for determining a method of handling and a construction procedure shall

than 2". For the precast option, it shall be the Contractor's responsibility

" nor more2
1a clear distance at the end of the reinforcement not less than 

and approval. Reinforcement bars not detailed herein shall be detailed with

the Box Culvert End Sections shall be provided to the Engineer for review

  Shop drawings that detail slab thickness and reinforcement layout for

number specified.

included in the unit price for Box Culvert End Sections of the culvert

toewall and culvert ties will not be measured for payment but shall be

  All costs associated with furnishing and installing or constructing the

span (S) greater than or equal to 10 ft.

box culverts having a rise (R) less than or equal to 3 ft and a 

segments furnished by the Contractor. Culvert ties are not required for

Box Culverts and will be dependent upon the length of box culvert

length of culvert barrel shown within the pay limits for Precast Concrete

  The number of culvert ties shall be sufficient to engage the minimum

limits of Precast Concrete Box Culverts except as modified herein.

C 1577 as required for the design of the portion of the culvert within the

Culvert End Sections shall be according to the requirements for ASTM

  Box section dimensions, materials, and reinforcement details for Box

shall be increased to 3".

ncreased by 2" and the clear cover to the bottom mat of reinforcement

construction. For CIP construction, the bottom slab thickness shall be

piece or construct the end section in the field using cast-in-place (CIP)

  The Contractor may furnish the end section as a single precast concrete

each for Box Culvert End Sections.

modified herein. End sections will be paid for at the contract unit price per

requirements of Section 540 of the Standard Specifications except as

  Box Culvert End Sections shall be constructed according to the
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Standard Specifications.

per Article 1040.04 of the

3" Ø corrugated PE pipe

Fill with non-shrink grout

Bonded construction joint

(Top slab at downstream end) (Top slab at upstream end)

*
*
*

(Bottom Slab)

requirements.

for reinforcement

See General Notes

Optional lap splice.

(Spacing need not be less than 8")

W
in
g
w
a
ll
 s
lo
p
e

**

*

Section 1024 of the Standard Specifications.

Pressure grout voids using non-shrink grout conforming to

with Section 584 of the Standard Specifications.

Drill and epoxy grout reinforcement in toewall in accordance

Set precast box culvert end section.

precast box culvert end sections.

Backfill accordingly and place bedding for

Perform excavation and construct toewall.1.

2.

3.

4.

5.

typ.

 3"

(Showing culvert tie details)

¡ Joint

Restraint angle

1'-4" 1'-4"

3'-0"

SECTION F-F

***

Notes:

the toewall.

toewall shall be increased to 3" by increasing the thickness of

directly against the soil.  The clear cover on the sides of the

If soil conditions permit, the sides of the toewall may be poured

proposed handling method.

Contractor may need to modify the design of the toewall for the

may be required depending upon the length of the toewall or the

of the precast toewall during handling.  Additional lifting points

The Contractor shall be responsible for the strength and stability

The Contractor may furnish a precast or cast-in-place toewall.

This dimension shall be increased by 2" for CIP construction.
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6-#5 h1 bars
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*
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(typ. for R > 3'-0")

#4 s3 bar

SCB-AES

1" cl.
1" cl.

2-17-2017

SECTION B-B SECTION B-B SECTION C-C SECTION D-D

SECTION E-E

SECTION B-B

TOEWALL CONSTRUCTION SEQUENCE

RESTRAINT ANGLE DETAIL

TIE PLATE DETAIL

BAR s

deep holes at 1'-6" cts., max.

grouted into toewall in 9" min.

#4 v1 bars drilled and epoxy
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bits in lieu of using formed holes.

the bolt and the nut. Holes in the walls for the culvert tie assembly may be drilled using core

the walls. Match marks shall be provided on the bolt and nut to verify relative rotation between

 turn on one of the nuts for anchor rods installed in2
1condition followed by an additional 

the anchor rods. Anchor rods connecting precast sections shall be brought to a snug tight

" plate washers shall be provided under each nut required for16
5"x4

1"x24
1as applicable. 2

culvert tie detail shall be galvanized according to the requirements of AASHTO M 111 or M 232

requirements of Article 1006.04 of the Standard Specifications. All components of the

Grade 105. Structural steel for the tie plate and restraint angle shall conform to the

  1" Ø anchor rods for the culvert ties shall conform to the requirements of ASTM F1554,

in culvert walls

" Ø formed holes8
1installed in 1

" ¢ washers 16
5" x 4

1" x 24
12

¡ 1" Ø anchor rods with

¢ washer

"16
5" x 4

1" x 24
12

anchor rod with

" Ø hole for 1" Ø4
1¡ 1

full length of span

" "¬" Drip notch4
3

full length of span

" "¬" Drip notch4
3

3-#8 h bars (S ≥ 8'-0")

of headwall

Top and bottom
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