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Cable Television
City Electric
Electric

Electric Overhead
Light Post

Light Pole
Power Pole
Power Pole Light
Guy Pole
Electrical Vault

Fiber Optics

Gas (supply)

Gas Valve Box
Other (Unknown)
Telephone
Telephone Pole
Telephone Vault
Utility Pole

Fence

Fence Corner
Gate

Guardrail
Guardpost

Drain Tile

Sewer — Combined
Sewer — Sanitary

Sanitary Manhole

Sewer — Storm
Inlet
Catch Basin

Storm Manhole
Curb Inlet

Culvert End Section
Water (supply)

Fire Hydrant

Water Manhole
Water Valve Box

B. Box

Thrust Block
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754.0
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Existing Contour

Proposed Contour

Existing Grade
Proposed Grade
Drainage Direction

Ditch Flow

Summit

Temporary Silt Fence

Erosion Control

Ditch Check
Benchmark

Soil Boring

P—1 O'Brien & Associates (2014)
B—1 Patrick Engineering (2008)
MWRD—40 MWRDGC (1969)

Dbl Pole Sign
Sngl Pole Sign
Mail Box

Property Corner
Property Line
Centerline

Exist. Traffic Flow
Prop. Traffic Flow
Deciduous Tree

Evergreen Tree
Bush

Shrub
Stump
Hedge

Storm

-Structure Type & No

-RIM Elevation
-invert Elevation

-invert 2 Elevation

Sanitary

-Structure Type & No

-RIM Elevation
-invert Elevation

-invert 2 Elevation
Sheet Piling Wall

Waters of the US
Wetland
Approximate Limit of Fill

Bird House

lron Pipe Found

Flag Pole
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Culvert Inlet Protection

Inlet Protection
Silt Fence

Floating Turbidity Curtain

Erosion Control Blanket

Tree Protection
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1.

GENERAL

CONTRACTOR SHALL VERIFY DIMENSIONS AND SITE CONDITIONS IN FIELD AND REPORT ANY DISCREPANCY TO THE
ENGINEER BEFORE STARTING THE CONSTRUCTION WORK AND DURING CONSTRUCTION.

ALL ELEVATIONS ARE BASED ON NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88). HORIZONTAL COORDINATES
ARE BASED ON ILLINOIS STATE PLANE COORDINATE SYSTEM EAST ZONE, NAD 83-03.

CONTRACTOR SHALL OBTAIN AND PAY FOR ALL REQUIRED PERMITS AND FEES NOT SPECIFICALLY PROVIDED BY THE
MWRDGC IN THE CONTRACT SPECIFICATIONS. THE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR ARRANGING AND
COORDINATING ALL REQUIRED INSPECTIONS BY REGULATORY AGENCIES INCLUDING PROVIDING ALL LABOR EQUIPMENT
AND MATERIALS NECESSARY TO ACCOMMODATE THE INSPECTIONS.

CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY PRECAUTIONS TO PROTECT THE EXISTING SITE TO REMAIN, ABUTTING
PROPERTY, UTILITIES, PEDESTRIANS AND VEHICULAR TRAFFIC DURING ALL CONSTRUCTION OPERATIONS AND ACTIVITIES.
CONTRACTOR IS RESPONSIBLE FOR SECURING THE WORKSITE AFTER CONSTRUCTION HOURS.

CONTRACTOR IS RESPONSIBLE FOR REPAIR OF ANY DAMAGE TO THE SITE AND PRIVATE PROPERTY DAMAGED BY
CONSTRUCTION AND RESTORATION TO ORIGINAL CONDITIONS TO THE SATISFACTION OF THE PROPERTY OWNER.

ALL EXISTING SIGNS, MAILBOXES, FENCES, ETC. THAT INTERFERE WITH CONSTRUCTION SHALL BE REMOVED BY THE
CONTRACTOR AND REPLACED AT THE END OF CONSTRUCTION. THIS WORK SHALL BE CONSIDERED INCIDENTAL TO THE
CONTRACT. CONTRACTOR SHALL ERECT AND MAINTAIN TEMPORARY MAIL BOXES FOR EACH RESIDENCE ACCESSIBLE TO
POSTAL SERVICE AND PROPERTY OWNERS.

CONTRACTOR IS RESPONSIBLE FOR SECURING ALL EQUIPMENT AND MATERIAL STORED ON THE SITE.

UTILITIES AND DRAINAGE

1.

1.
2.

THE APPROXIMATE LOCATIONS OF EXISTING UTILITIES, WATER PIPES, SEWERS, CONDUITS, AND OTHER UNDERGROUND
STRUCTURES SHOWN ON THE DRAWINGS ARE BASED ON DRAWINGS AND DATA RECEIVED FROM VARIOUS SOURCES.
HOWEVER, THE METROPOLITAN WATER RECLAMATION DISTRICT OF GREATER CHICAGO DOES NOT GUARANTEE THEIR
ACCURACY.

CONTRACTOR SHALL CONTACT JULIE AT 1-800-892-0123 AT LEAST 48 HOURS PRIOR TO STARTING WORK.

THE CONTRACTOR SHALL VERIFY THE EXACT LOCATION OF ALL UTILITIES THAT MAY INTERFERE WITH CONSTRUCTION
OPERATIONS AND SHALL REPORT TO THE ENGINEER ANY OMISSIONS AND DISCREPANCIES FROM THE LOCATIONS SHOWN
ON THE PLANS PRIOR TO THE COMMENCEMENT OF WORK. THE CONTRACTOR AGREES TO BE FULLY RESPONSIBLE FOR
ANY AND ALL DAMAGES WHICH ARE OCCASIONED BY THEIR FAILURE TO EXACTLY LOCATE AND PRESERVE ANY AND ALL
UNDERGROUND UTILITIES. THE COST OF THIS WORK SHALL BE CONSIDERED INCIDENTAL TO THIIS CONTRACT.

CONTRACTOR SHALL NOTIFY THE ENGINEER A MINIMUM OF 21 CALENDAR DAYS IN ADVANCE OF ANY UTILITY SHUT
DOWN.

CONTRACTOR SHALL PROTECT EXISTING UTILITIES THROUGHOUT CONSTRUCTION. INCLUDING ANY PRIVATE UTILITIES
(I.E. SPRINKLER SYSTEMS)

CONTRACTOR SHALL MAINTAIN EXISTING DRAINAGE FACILITIES FREE FROM DEBRIS THROUGHOUT THE PERIOD OF
CONSTRUCTION.

CONTRACTOR SHALL CLEAN ALL STORM SEWERS AND CULVERTS WITHIN THE WORK LIMITS AT THE CONCLUSION OF
CONSTRUCTION.

AIR QUALITY

BURNING OF WASTE IS NOT ALLOWED ON THE PROJECT SITE.

CONTRACTOR SHALL PROVIDE DUST CONTROL MEASURES AS PER IDOT STANDARD SPECIFICATION FOR ROAD AND BRIDGE
CONSTRUCTION, 2012, ART. 107.36. AND PER CITY OF PROSPECT HEIGHTS ORDINANCES. DUST SHALL BE KEPT TO A
MINIMUM DURING DRY PERIODS BY SPRAYING WATER AS REQUIRED BY THE CITY OF PROSPECT HEIGHTS INSPECTOR'S
SATISFACTION AND IS TO BE CONSIDERED INCIDENTAL TO THE CONTRACT. WATER MAY BE EXTRACTED FROM HILLCREST
LAKE FOR THIS PURPOSE VERIFY WITH PROSPECT HEIGHTS.

ACCESS

1.
2.

CONTRACTOR SHALL MAINTAIN RESIDENT VEHICULAR ACCESS TO HOMES THROUGHOUT CONSTRUCTION.
CONTRACTOR SHALL MAINTAIN EMERGENCY VEHICLE ACCESS THROUGHOUT CONSTRUCTION.
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1. UNDERGROUND UTILITY SIZE AND LOCATION ARE APPROXIMATE BASED ON PROSPECT HEIGHTS GIS DATA, JULIE UTILITY MAPS AND FIELD
OBSERVATION.

CONTRACTOR TO FIELD VERIFY UTILITIES PRIOR TO WORK.

TREES SHOWN ARE BASED ON SURVEY PERFORMED IN JANUARY 2015, FOR TREES GREATER THAN 6" DIAMETER. ADDITIONAL TREES AND
LANDSCAPING MAY EXIST. CONTRACTOR TO FIELD VERIFY PRIOR TO WORK.

4. DRIVEWAYS ARE ASPHALT UNLESS NOTED OTHERWISE.

5. GEOTECHNICAL INFORMATION IS INCLUDED IN APPENDIX

NOTES:
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FINAL DESIGN NOTES:

1. MH INVERTS FOR CERTAIN PIPES IN PROJECT AREA TO
BE PICKED UP IN FINAL DESIGN.

2. GAS LINE TO BE FIELD LOCATED AS NEEDED FOR
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NOTES: FINAL DESIGN NOTES:
1. SEE SHEET C—806 FOR TYPICAL DRIVEWAY/DITCH 1. INDIVIDUAL DRIVEWAY, CULVERT & DETAILS OF
TREATMENT. RESIDENTIAL GRADING/LANDSCAPING TO BE DEVELOPED
2. DEMOLISHED TREES REMOVED FROM DRAWINGS IN' FINAL DESIGN.
(SEE DEMOLITION SHEETS). 2. LANDSCAPE PLAN TO BE DEVELOPED IN FINAL DESIGN.
CURRENT PLAN IS TO PLANT NATIVE SALT TOLERANT
SPECIES IN FILL AREAS THAT ARE AT OR NEAR WATER
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REPLACEMENT NOT INCLUDED.
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WATERS OF THE U.S.
(TYP)

STATION

NOTES:

1. SEE SHEET C—806 FOR TYPICAL DRIVEWAY/DITCH TREATMENT.
2. SEE SHEET C—401 FOR OWEN COURT PLAN & PROFILE.

FINAL DESIGN NOTES:

1. INDIVIDUAL DRIVEWAY, CULVERT & DETAILS OF
RESIDENTIAL GRADING/LANDSCAPING TO BE DEVELOPED
IN FINAL DESIGN.

2. LANDSCAPE PLAN TO BE DEVELOPED IN FINAL DESIGN.
CURRENT PLAN IS TO PLANT NATIVE SALT TOLERANT
SPECIES IN FILL AREAS THAT ARE AT OR NEAR WATER
LINE. OTHER AREAS WILL BE TOP SOIL & SEEDED. TREE
REPLACEMENT NOT INCLUDED.

5. C&G TYPE, RADIUS & LIMITS TO BE REFINED IN FINAL
DESIGN.

4. PAVEMENT CURVE RADIUS TO BE DEVELOPED IN FINAL
DESIGN.

5. GUARDRAIL & TERMINAL TYPES & LIMITS TO BE REFINED
IN FINAL DESIGN.
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SCALE: 17

10

ROAD AND SHOULDER SECTION - HILLCREST DR

IN MOST AREAS.

SLOPES BEHIND GUARD RAILS ARE 4:1.
DITCH GRADING ON LANDSIDE OF HILLCREST DRIVE TO

BE DETAILED IN FINAL DESIGN.

UNDERGROUND UTILITIES NOT SHOWN — SEE PLAN VIEW
EMBANKMENT SIDE SLOPES ARE 6:1

NOTES:

FINAL DESIGN NOTES:

1
2.

1.
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FINAL DESIGN NOTES: =
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SLOPES BEHIND GUARD RAILS ARE 4:1.

NOTES:

EMBANKMENT SIDE SLOPES ARE 6:1
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ROAD AND SHOULDER SECTION - OWEN CT

DITCH GRADING ON LANDSIDE OF OWEN COURT TO BE

DETAILED IN FINAL DESIGN.

FINAL DESIGN NOTES:
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Backwall —\

Hatched area indicates void between

the pipe and the backwall to be filled
with Class Sl concrete. Cost included
with end section.

Appr.[Date

Description

Rev

3 (75) } corrugated

PE pipe.

Fill with nonshrink

grout

6—#5 (16) bars
placed as shown

#4 (13) bars drilled and —[| =

grouted with approved .
chemical adhesive into
toewall in 9 (225) min.
deep holes at 18 (450)

cts., max.

#4 (13) stirrup bars

at 12 (300) cts., max.

QUANTITIES PER END SECTION

—~ | '€l
—F22 D |
| 8 " |
IRIRTN -
| cl. typ.
/ 12
300
SECTION D-D

[ | 8 (200) min. for Pipe I.D. < 27 (675)
H v 12 (300) min. for Pipe I.D. >_27 (675)
A ~ Culvert end section ties
at mid—height of end ~
section joint, typ. &
g 3 3 3
ol A A
@ o B ) ]
g 3 /8
| o o ~ 24 (600
% T .*-._ typ.
Granular
T Toewall bedding
B 3 ((75) 3 Dgoin holes Min. 6 (150) thick
8 (2.40 m) cts. maox.,, bed of granular
typ. bedding END VIEW
Culve{t End_Section Ieng;h (L)
See Roadway Plans
PIPE CULVERT END SECTION DIMENSIONS
ELEVATION -
* This dimension shall be increased by 1(38) for Slope of End Section
CIP field construction.
Pipe 1.D. A R S T 1:2 1:3 1:4 1:6
15 14 29 28 8 5-6" 7-11" 10'-4" 15'-2
375) | 350) | (737) | (711) | (200) |(1.68 m)|(2.42 m)|(3.16 m)|(4.63 m)
ws0) | @) | @) | o) | o0) |(remm) |7z m)|(25s m)|e2e m)
450 .88 m m .56 m .24 m
Fil with (21) (15) (36) (34) (B) (6'—8') (9—8 ) (12—8) (‘IB—B)
525 375 914 864 200 2.03 m)[(2.95 m)|(3.86 m)|(5.69 m
/— Class Sl 24 15 39 38 8 7=-2 10-5" 13-8" 200-2" M
concrete. (600) | (375) | (990) | (970) | (200) [(2.19 m)|(3.18 m)|(4.17 m)|(6.15 m)]|
27 15 3-10" 3-6" 8 8-4" 12°-27 16'-0" | 23'-8
(675) | (375) |(1.17.m)[(1.07 m)| (200) |(2.54 m)|(3.71 m)|(4.88 m)|(7.21 m) The number of segments shown in elevation is for
0 30 16 -2 10" 8 9-0" 13—2" | 17—4" | 25—8 example only. The length and number of precast
'0'\ (750) (400) (1.27 m) 117 m) (200) (275 m) (4.02 I"l'l) (5'29 m) (7.83 m) sections requlred to construct the end section shall be
nE 33 16 45" 70" 8 9-6" 137-11" 18—4" 272" determined b)’ the Contractor.
S (83265) (41050) (1.4;’58?‘) (1'334?‘) (220) (%330'5‘) (1.42'5182‘) (?'9634?) (8282-9_5"-‘)- See roadway plans for slope (V:H) and pipe inside
(900) | (400) [(1.42 m)[(1.32 m)| (200) |(3.05 m)|(4.47 m)|(5.90 m)[(8.74 m)|  diameter.
42 17 - -0 8 11=-27 16°=-5" 21-8" 327-27
(1050) | (425) [(1.60 m)|(1.52 m)| (200) |(3.41 m)|(5.01 m)|(6.61 m)|(9.81 m)|  End section may be installed up to | 15 degrees sckewed
b b & 48 17 5-9" | 5-6" 8 127-2° [ 17-11" | 23-8 | 365-2" with roadway.
L _f 4 (1220) (41285) ng;-n) (15‘5325") (220) (?37-1_:9) (?.9438?) (7252-2_6?) (1g8?3§f_"_2 2,x 2,x 8 (56 x 56 x 8) plate washers shall be provided
under each nut required for the anchor rods. Holes in
s (1350) 1 (480) (1.9 m) (188 m)| (200) |(407 m) (6.00 m) (795 m)|(1.79 m) 4 "Lile for the culvert tie asssmbly may be driled
8 (1500) | (450) [(2.08 m)|(2.03 m)| (200) |(4.37 m)|(6.46 m)|(8.54 m)|(12.71 m)|  using core bits in lieu of formed holes.
g 66 19 7-5" 7T-4" 8 15-6" | 22°-11" | 30—-4" | 45-2" See Standard 542311 d " having t bl
8 (1650) | (475) [(2.26 m)|(2.24 m)| (200) |(4.73 m)|(6.99 m)|(8.26 m)|(13.78 m) ee Standar or end sections having traversable
72 19 7-1" 7-10" 8 16'-6" 24-5" | 327-4 48 =-2" pPipe grate.
(1320) (42715) (2.'416".'") (Z;fsi") (230) (51"70-29'?) (7264513'?) (?’,487_9'?) (1;7'-739:") All slope ratios are expressed as units of verical
(1950) (525) (259 m) (259 m) (230) (5.41 m) (3.01 m) (10.60 m) (15.78 I"l'l) dlspocement to units of horizontal dlsplacement (V: H).
o 84 21 9'-0" 9’0" 9 18°-9" | 27-9" | 36'-9" | 549"
H H — H ) H ["é (2100) | (525) [(2.74 m)|(2.74 m)| (230) |(5.72 m)|(8.46 m)|(11.21 m)|(16.70 m)] Al dimensions are in inches (millimeters) unless otherwise
'a—'%s’—“—la——r—s’ " .
MULTIPLE CONCRETE END
Y SECTIONS FOR PIP!;: CULVERTS
PLAN 15” (375 mm) THRU 84" (2100 mm) DIA.
(Sheet 1 of 3)
STANDARD 542006—01
B<-| 2—#5 (16) bars at 12 (300) cts. for pipe
2-#5 (16) bars /—diometer > 48 (1200), typ. each face
each face
] 77 N S~/ 77 AN
| N C \
| - <-I 1—#5 (16) bar for pipe \
diameter <_48 (1200),
= typ. each face
|
= ® 8]
I /
| o o ::\ / | / ==
_______ _‘ ‘t‘c‘n‘ =/ - c‘ a‘ n‘ \ \\ l/ I \‘ ‘//
,—,-/ <J A (13) ) \\ \ /
C ° N\_2-#5 (16) bars each \__1-#5 (16) bar each
12 (300) cts. face (typ.) facts(iyp.))
B SECTION B—B
Showing backwall reinforcement only.
LONGITUDINAL SECTION e e amitted Tor aarty) REINFORCEMENT SCHEDULE
(Showing bottom slab and backwall reinforcement.)
Asim
Pipe I.D. | Bar Size | Bar Spacing
15 4 12
. _ Grs) | (3 | (300
. r 18 4 12
* £ X (450) (13) (300)
1(38) cl. ’g ol 21 4 12
(Typ., except n S L (525) (13) (300)
as noted) #4 (13) bars at ~ L 24 4 12
Optional bonded 12 (300) cts. - A (600) | (13) (300)
27 4 12
construction joint \H :; (675) (13) (300)
= = =+ J= 30 4 12
P = T T T 1 as0 | a3 (300)
8 (ty.) Astm 1(38) dl. 33 4 12
(200) sim 3 (75) cl. for (825) | (13) (300)
CIP constr.) 36 4 12
(900) | (13) (300)
SECTION C-—C 42 4 8
(1050) | (13) (200)
48 4 8
(1200) | (13) (200)
54 5 8
* The Contractor may use lap splices for the sidewall reinforcement |_ AP D|MEN S|ON (1230) (15? ) (2(8)0)
at the locations shown. -
#4 (13) bar = 17 (425 (1500) | (16) (200)
#5 §16§ bar = 21 §525§ 66 5 8
#6 (19) bar = 25 (625 (1330) (1:) (Zgo)
(1800) | (19) (200)
78 6 8
| (1950) [ (19) (200)
84 6 8
(2100) | (19) (200)

Concrete d (m ) O Reinforcement Without Lap Ibs. (kg) Reinforcement With Lap Ibs (kg)
Slope of End Becfion Slope of End Section Slope of End Section
Pipe |.D. 1:2 1:3 1:4 1:6 1:2 1:3 1:4 1:6 1:2 1:3 1: 4 1:6
15 1.3 1.7 21 2.8 190 230 280 360 210 260 310 410
(375) (1.0) (1.3) (1.6) (2.1) (85.2) (104.1) (123.3) (159.2) (94.9) (117.6) (140.3) (182.9)
18 1.6 21 2.6 3.5 230 290 350 460 260 330 400 520
(450) (1.2) (1.8) (2.0) (2.7) (104.3) (131.1) (158.0) (207.3) (114.8) (146.0) (177.3) (234.0)
21 1.8 2.3 2.9 3.9 260 320 380 510 280 360 430 580
(525) (1.4) (1.8) (2.2) (3.0) (114.5) (143.3) (172.2) (229.9) (126.5) (159.7) (193.0) (259.5)
24 21 2.7 3.3 4.5 270 350 420 560 300 390 470 630
(600) (1.6) (2.1) (2.5) (3.4) (121.9) (155.8) (189.3) (251.5) (133.9) (172.8) (211.6) (282.6)
27 2.6 3.4 4.2 5.8 350 440 540 740 380 480 600 830
(675) (2.0) (2.6) (3.2) (4.4) (155.5) (198.5) (244.4) (336.3) (169.6) (217.8) (269.6) (373.2)
30 2.9 3.9 4.9 6.8 380 490 600 830 410 530 660 920
(750) (2.2) (3.0) (3.7) (5.2) (169.6) (219.2) (271.9) (374.0) (184.5) (240.0) (299.2) (413.9)
33 3.2 4.3 5.3 7.4 400 520 640 880 430 570 710 970
(825) (2.4) (3.3) (4.1) (5.7) (179.7) (234.9) (290.3) (397.6) (195.2) (257.2) (319.0) (438.9)
36 3.5 4.7 5.9 8.3 440 580 720 990 480 630 780 1090
(900) (2.7) (3.6) (4.5) (6.3) (197.8) (262.4) (323.8) (449.4) (214.2) (286.1) (354.0) (493.7)
42 4.3 5.8 7.3 10.3 570 770 950 1330 620 840 1040 1470
(1050) (3.3) (4.4) (5.6) (7.9) (256.4) (346.4) (429.0) (601.3) (279.4) (380.0) (471.6) (663.7)
48 5.0 6.8 8.6 12.2 670 910 1140 1610 720 990 1240 1760
(1200) (3.8) (5.2) (6.6) (9.3) (301.1) (409.9) (514.8) (728.2) (325.6) (445.8) (561.2) (796.8)
54 6.0 8.2 10.3 14.7 890 1200 1530 2170 980 1340 1710 2440
(1350) (4.6) (6.3) (7.9) (11.2) (403.6) (544.5) (692.0) (985.0) (448.6) (608.1) (775.8) (1108.2)
60 6.8 9.3 11.8 16.8 1020 1400 1780 2530 1120 1550 1980 2820
(1500) (5.2) (7.1) (9.0) (12.8) (461.5) (635.3) (806.8) (1149.8) (508.8) (704.5) (896.8) (1281.5)
66 7.9 10.9 13.8 19.7 1150 1570 2010 2880 1260 1730 2220 3190
(1650) (6.0 (8.3) (10.6) (15.1) (519.0) (712.4) (911.1) (1305.8) (570.2) (786.1) (1007.9) (1449.3)
72 8.8 12.2 15.5 22.2 1520 2120 2690 3880 1710 2400 3050 4410
(1800) (6.7) (9.3) (11.9) (17.0) (689.9) (962.1) (1222.5) (1761.3) (777.0) (1088.2) (1384.8) (2001.0)
78 1.4 15.8 20.1 28.9 1750 2400 3100 4490 1950 2700 3490 5060
(1950) (8.7) (12.1) (15.4) (22.1) (791.1) (1090.7) (1409.0) (2039.7) (885.5) (1223.1) (1583.9) (2298.9)
84 12.6 17.4 22.3 321 1900 2680 3430 4960 2120 3000 3840 5560
(2100) (9.6) (13.3) (17.0) (24.5) (862.7) (1217.4) (1558.6) (2254.4) (959.6) (1359.6) (1743.2) (2526.8)

@ For cast—in—place construction, increase concrete volumes by approximately 12%.
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? (13) ° — e
L6 x4 =
(150 x 100 x 13 ~ 1.(31) 1 hole for 1(25) }
~ 1,(31) } hole i 3 2x2x 8
bottom leg ofeonngle ,(5303136 x 8)
RESTRAINT ANGLE DETAIL
. 36_(900)
8), ~311 M 623 | 2.(56)
"’jg_ Tie \ (Slott);d h)ole. typ. typ.
= Pb|

TIE PLATE DETAIL
~ Joint— /— ? (6) Tie '

End
section
wall

16 _(400)

16 (400)

:

typ.

~ 1 (25) } Anchor rods with
2.x 2,x S (56 x 56 x 8)

‘ washers installed in 1,
(28) } formed holes in end
section walls

SECTION A—A

(Showing end section tie details)

\ Restraint angle

MULTIPLE CONCRETE END
. SECTIONS FOR PIPE CULVERTS
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g A
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A
C
al
oo bt _\ * T T Steel anchor pipe %
=a Ny, . ~ £(19) } bolt Ny PP
K H “%u ,.”l‘e,b) 8 e in $(22) } hole {4x4x .x3 I ~ f(19) § bolt
v '"‘e,,thio{ M A (100 x 100 x 9 x 75 iy in $(22) § hole
AN Ut St — = long typ. I
le 1) -
Syp ¢ L I - > _
Do,.t %, - - - _Q
ool o ~ £(22) } hole AR & \I:a,: 5
™ S8 oo g =) in (13) * RIS 8 KPR I SRR S fal
2 8\00' o miE | IS *(13), ool 3ol 20 e
5 3;56‘,,, typ. - (63| '(e8y-([(63) - O
a8 * Intermediate m 'ho“: R R n
2 support Moy ~ 1(19) } hole in § for U
% s \AE\/V# 2262)2} g¢:mchor rods w/ [
RN (63 x 63 x 8 ) * washer
ENG. -
] 4 > &) S
| 0y SECTION B—B v
0
L See Detail B —/
~ £(19) } bolt
LONGITUDINAL SECTION in $(22) } hole (provide
* Provide intermediate support % 2 hardened washers)
for grate pipe lengths > 20°-0" -g g ( \
(6.00 m). —
D) 6(165) for 1:3 slope ** .
2R 7 (178) for 1:4 siope ** -
! ot g 7...for 1:6 slope ** L I—
o O
a Cf:_ | _(1: "_'. |—4 (100) } (Nom.) steel pipe —
43 | g - s F
g I Steel pipes at SECTION D-D N
0l 9 —llh: | —18 (450) cts. mim. **  Measured perpendicular to top of culvert wall. In —
ﬁ“ = 30 (750) cts. max. addition, formed hole shall be located a minimum of D
) 6 (150) measured horizontally from any vertical joints
necessary for construction of the culvert end section.
42 | % Z
o
p
i o 4 (100) i} (Nom.) steel (See Detaill A for dimensions and O
-T- . funner pipe details not shown.) — O
of %
c
il <0
ae <
I_ QIR
* ~ intermediate support M E
©l3
3 (75 Nom.) steel O
PLAN VIEW - onge 13) } 3 (79) 1 (om) =4 B
inspection hole in dd ()]
? (22) } hol steel runner pipe. O I o 5
—~ ole | .
GENERAL NOTES O Bt p
I -1 This standard shall only be used on concrete end LIJ OF 5 2
sections not skewed more than | 15 degrees with 5 3
A 3 1 A m I b o <08
J . roadway. ST 22
Formed hole usin (88) (&) 38 (/)52 §
7(19) 3 (Nom.) steel pipe \ ’§ ™ The minimum distance from the center of a hole to the LLI DXE2®
30 <= un“:. 4 (100) 1 (Nom.) steel free edge of a structural shape or plate shall be 1(38) m I_ .Q% H 9= §
_ | — gl 3 | ted otherwise. Z=9J
88 ~I_ 1 runner pipe uniess notec otherwise LIJ < 205) (3%) %g
~/f§1fg)2i thru bolt DETAIL B All dimensions are in inches (millimeters) unless I_ ngf Z8s¢
w/ 2% 2x therwise shown.
(63 x 63 x 8) * washer oo TV < LU D
(typ. each side) m f‘! “,“'{
. 7" 8%,
R TRAVERSABLE PIPE GRATE FINAL_DESIGN NOTES: 3 (5 %Y
xS 1. NEED FOR GRATES TO BE DISCUSSED WITH =2
DETAIL A (Shoot 1 of 2) STAKEHOLDERS. MAY DELETE Z LL
STANDARD 542311-05 g Ol. |-
= > |2
I U
x ..
O g o |2
> o wn
0. C ITlo T|1O =
O Ol x|n
PIPE—GRATE SCHEDULE FOR PIPE CULVERT END SECTIONS
Slope of End Section m P o)
O
Pipe 13 1:4 1:6 = g —
1.D. Main Pipe Int. Support | Total Length Main Pipe Int. support | Total Length Main Pipe Int. Support | Total Length ®) 5\ o
No. / Length [ No. / Length of Pipe No. / Length | No. / Length of Pipe No. / Length [ No. / Length of Pipe Lu © N
27 109-8 9'-8" 1 @12-11" 12°-11" 1019-7" 19°-7" c - 1
(675) |1 ® (2.95 m) N/A (2.95 m) 1 @ (3.94 m) N/A (3.94 m) 1 @ (597 m) N/A (5.97 m) E o = Q=
30 10 11-4" 117-4" 1 0 14-10" 14'-10" 10 21-10" 10 3-6 25—-4" (9] O |~ X
(750) |1 @ (3.43 m) N/A (3.43m) |1 @ (452 m) N/A (452m) [1e@(6.65m)|1@1.07m)| (7.72 m) oIl S|loa
33 1@12-1" 127-1" 1 @15-10" 15-107 1@ 23-5 1e3-7" 27'-0" OO0 S| <
(825) |1 ® (3.68 m) N/A (368 m) |1 @ (4.83 m) N/A (483 m) [1€ (714 m)|1 ®(1.09 m)| (8.23m) \ J
36 1 @12-10" 12°-10" 10 16-10" 16'=10" 1024-11" | 2 @ 3-11" 327-9"
(900) |1 @ (3.91 m) N/A (391 m) |1 0(513m) N/A (513 m) [1 e (759 m)|2 @ (119 m)| (9.97 m)
42 2 @ 14-9" 29'-6" 2 @ 19-3 386" 2 @ 28-6 20 4-7" 66—2"
(1050) |2 @ (4.50 m) N/A (0.00 m) [2 @ (5.87 m) N/A (11.74 m) |2 © (8.69 m)[2 @ (1.40 m)| (20.18 m) f \
48 2 @16 -4 32-8" 2 @ 21-4" 1@5-1" 47-97 2 @ 31'-6" 2@5-1" 73-2"
(1200) |2 @ (4.98 m) N/A (9.96 m) 2 ©(6.50m)|1@(1.55m)| (1455 m) |2 @ (9.60 m)[2 @ (1.55 m)| (22.30 m)
54 2 © 18-2" 36—4" 2 @ 23-9" 2 05-9 59°-0" 2 @ 351 4 ® 5-9" 93-2"
(1350) |2 @ (5.54 m) N/A (11.08 m) |2 ©(7.24 m)|2 @ (1.75 m)| (16.23 m) P © (10.69 m)4 ® (1.75 m)| (28.38 m)
60 2 ®19-9 39°-6" 2 ®@ 25-10 3@6-3 70-5 2 ® 381" 4 ©6-3 1017=2"7
(1500) |2 @ (6.02 m) N/A (1204 m) |20 (787 mM)[(3 @ (1.91 m)| (21.47m) |2 ® (11.61 m)|4 ® (1.91 m)| (30.86 m)
66 2027-7 | 2 @ 611" 57-0" 2 @ 28-2 3 @ 6-11" 77-1" 2047-11" | 5@ 6-11" 127°-5"
(1650) |2 @ (6.58 m)[2 @ (211 m)| (17.38 m) |2 @ (859 m)|3 @ (211 m)| (2351 m) P @ (12.78 m)|5 @ (211 m)| (36.11 m) —
72 3 e 23-2" 20e7-5 84-4" 3 @ 30-3 307-5 113-07 3 @ 44-8" 5@7-5 171717 @) l_
(1800) |3 @ (7.06 m)|2 © (2.26 m)| (25.70 m) |3 @ (9.22 m)|3 @ (2.26 m)| (34.44 m) [3 @ (13.61 m)[5 @ (2.26 m)| (52.13 m) O L hed
78 3 @ 25-0 3 @ 8-1" 99"-3" 3 © 327-8" 4 0 8-1 130-4 3 @ 48-3 6 @ 8-1" 193'-3" )
(1950) |3 @ (7.62 m)|3 © (2.46 m)| (30.24 m) |3 © (9.96 m)|4 @ (2.46 m)| (39.72 m) |3 @ (14.71 m)|6 @ (2.46 m)| (58.89 m) '-0 D )
84 3 @ 26'-7" 3 08-7 105"-6" 3 @ 34-9” 4 @ 8-7" 138'-7" 3 @ 51-3" 6 @ 8-7" 206™-3" O o
(2100) |3 © (810 m)(3 © (2.62 m)| (32.16 m) [3 @ (10.59 m)4 @ (2.62 m)| (42.25 m) |3 ® (15.62 m)6 ® (2.62 m)| (62.58 m) I o
A 1 —l
PIPE—GRATE SCHEDULE FOR ELLIPTICAL PIPE CULVERT END SECTIONS N O Z <
Pi Slope of End Section r{) o Ll.l
pe
\D. 1:3 14 1:6 = =
(Equiv. Main Pipe Int. Support | Total Length Main Pipe Int. Support | Total Length Main Pipe Int. Support | Total Length I Z D
Round) |No. / Length [ No. / Length of Pipe No. / Length | No. / Length of Pipe No. / Length | No. / Length of Pipe O O
21 T08-2" g2 T@ 112" -2 T0@17-5 17-5° d- O
(525) |1 ® (2.49 m) N/A (2.49 m) 1@ (3.40 m) N/A (3.40 m) 1@ (531 m) N/A (5.31 m) l 1 |
24 1T08-2" g—2" TO11-2" 2" T017-5 17-5" - A %
(600) |1 @ (2.49 m) N/A (249 m) |1 @ (3.40 m) N/A (340 m) |1 @ (531 m) N/A (5.31 m) —
27 1@ 8-11" 811" 1012-2" 127-27 1 @ 18-11" 18'-11" o <
(675) |1 @ (272 m) N/A 272m) |10 @7 m N/A @71 m) |1e(577 m) N/A (5.77 m) S 0o’
30 109-5 9'-5" 1 @ 12-11" 12°-117 1 @ 19-11" 19=11" I— |
(750) |1 @ (2.87 m) N/A (287 m) |1 @ (3.94 m) N/A (3.94 m) |1 @ (6.07 m) N/A (6.07 m) ™ << O
36 2 @ 11-0" 22-0" 2 @ 14-11" 29'-10" 2022-11"[ 1 e 4-7" 50™-5" O
(200) |2 @ (3.35 m) N/A (670 m) [2 @ (4.55 m) N/A (910 m) |2 ©(6.99 m)[1 ® (1.40 m)| (15.38 m) @)
42 2 ©@12-47 24-8" 2 @ 16-8" 33-47 2 @ 25-6" 2 ®@ 5-5" 61-10" < O m l 1 l
(1050) |2 @ (3.76 m) N/A (752 m) |2 @ (5.08 m) N/A (1016 m) |2 @ (7.77 m)|2 @ (1.65 m)| (18.84 m) 0: <
48 2 © 13-8" 27-47 2 @ 18-5" 36'-10" 2 @ 28-0 3 @6-1" 64'-3" O 0_
(1200) |2 @ (417 m) N/A 834 m) [2 e (561 m) N/A (11.22m) [2 @ (8.53 m)|3 @ (1.85 m)| (22.61 m) |_ ¥ p—
54 2 ® 15-07 30-0" 2 @ 201" 20@6-9 53-8 2 @ 30-7 3 ®@6-9 81-5 ; 0_
(1350) [2 @ (4.75 m) N/A (9.50 m) 2 @ (612 m)|2 @ (2.06 m (16.36 m) [2 @ (9.32 m)|3 ® (2.06 m)| (24.82 m) Z o
60 3@ 16-7" 49'-9” 3 0@ 22-27 207- 81'-8 3 @ 33-7 4@ 7-7" 131717 g
(1500) |3 @ (5.05 m) N/A (1515 m) |3 @ (6.76 m)|2 @ (2.31 m)| (24.90 m) [5 @ (10.24 m)[4 @ (2.31 m)| (39.96 m) O |
66 3 e 17-11" 53-9" 3e23-11"| 20 8-3 88'-3 3 @ 36-2 4 @ 8-3" 141-6" o l
(1650) |3 © (5.46 m) N/A (16.38 m) |3 @ (7.29 m)|2 @ (251 m)| (26.89 m) [3 @ (11.02 m)[4 @ (2.51 m)| (43.10 m) O — =
72 3 ©19-6" 586" 3 @ 25-11 3 @ 8-11" 104-6" 3 @ 39-2 4 © 8-11" 153 -2" — ;
(1800) |3 @ (5.94 m) N/A (1782 m) |30 (790 m)(3 @ (2.72 m)| (31.86 m) |3 @ (11.94 m)[4 @ (2.72 m)| (46.70 m) g
TRAVERSABLE PIPE GRATE \ J
(Sheet 2 of 2) (" Sheet Number: )
STANDARD 5423511-05

C—804

Cage Number: ><><J




P:\projects\ 14025\ 000\ Contracts\ 14—371—-5C\01_Civil\Sheets\C—-805.dwg 8/31/2016 3:31 PM

PLOT DATE: 9/2/2016 11:25 AM PLOTTED BY: BORIS LYALIN

Rail element spl

ice

Appr.[Date

Description

Rev

ENGINEERS - ARCHITECTS

300 S Wacker Drive

4
Q
il
i
(]
|
b
Q
£
L/
o

Engineering Corporation
Chicago, lllinois 60606 U.S.A.

Ph 312-922-6400

OF GREATER CHICAGO

Y\ ( METROPOLITAN WATER RECLAMATION DISTRICT )

Rg;le ellaer?ei:lt splice
(See Detail) ( stai) 7 | (33) (;35) (15;19) 12 8 Std. flat washer
g3 g-3 37 553 %3 %3 553 (569 200 /
(1.905 m) (1.905 m) (953) (953) (953) (953) (953) Ig & ]
A€ 1 | 1A | | ! L . \Ji\ N
—— i \ — — i — ] ] ] ] ] ~ 8 i i //l . :/L//— z‘::.t—e"frfartff;;end
S S5 ST | e pifi ~ —{FoEoEoEsoasasaeoeg oo ooy =========H« past nut
NN SIRSZ NN s ' P 2 i
L - - - I I I I I +|8 ~ e !:'- 5 3 _/ o
| | | | | | | | | "B SHE ; Post bolt , ~
Lo L L L I I I I I I AN with std. - N
| | Steel plate beam 1 . . I I I I I ! N hex nut )Y e
Sota at 37855 Post bolt with — | ) XN udl
centers std. hex nut L et
s L 8 8 e O L | I s :
ELEVATION
_ 8x6 (200x150) Rough
ELEVATION TYPE B g:ﬁ (t?rgi,gsa)m T(%:gth /_ s:wn timber post':>u 9
TYPE A 37? (953) Closed post spacing :::h_ qcsli:.le?\a';lc; post
6'-3" (1.905 m) Typical post spacing m:g évzﬁ%&a?ﬁ; \
Rail element splice steel post.
Edge of (ee Detal) _\ SRS BANSAANSZ N
shoulder 24 (5;_0) . - 13'0-53' 5 i SRS STRSTSTSTAN I I
or Type . m I I
2 when S<3 ﬁ E _Traffic B4 i i ~
N N
o o < == <, 4
SN \\V 777/ — — STEEL POST CONSTRUCTION & WOOD POST CONSTRUCTION
| N % % R
| \\\\-\ \ /// Steel plate ﬁ 12
e 3 ” beam guardrail ” (31'4') ©
.H.ﬂ b é Ha‘ 5 M|
Jdia & g \ \% Block—outs 1
= P ] Hy!
Hinge paint g 8 & & co§ el 7:3 7’% H’@/ <+ g As required
S22 = SN S 93 ) — l & 22 1 . ’
\_ \_ y : Traffic 4J 1 \ %\( HJ@/ '(35_ N (;2) o "'(ﬁT
3:-071:&:910 I §'r°71:t1t;1-° I I .c" —o T B T il w/ 16D nail : %‘ I I j‘j
| | | © 8 PL AN oe nall w, nail. —\ i . I 1= 3
| I~ | | - —_— % T ! PN =2
s | | 4 | S 1. 0) =12
Sorwed —~_ || %8 - TYPE D ~ 5| | = & s
I | | Double steel plate beam guardrail ' r//// ! H T
| I 6'-3" (1.905 m) typical post spacing | 7 : I _J
| B 2 . H s o B S -
Lt 1 L_d [~ . H 14(37) sult bolt
- |
GENERAL NOTES A T H
SECTION A—A All slope ratios are expressed as units of vertical R i H w
. . < SECTION B—-B displacement to units of horizontal displacement ~—| I / AN
When 'S” is less than 3 and the ** When connecting Type D guardrall (V:H). T~ H
gs::::ihf;:mz :h(emtg:)ckt:: p::: to an impact attenuator, adjust 4 (102) | 8..(213) \\ II L>)
shall be steel and thé emb:dment this dimension t‘f 21.}(556) over Al dimensions are in inches (millimeters) min. max. ] \,x Gid
shall be 76,(1934). a distance of 25'-0" (7.62 m) unless otherwise shown. . 74_% g
| e e e STEEL PLATE BEAM & & STEEL PLATE BEAM
8LOCKOUT OPTION
CUARDRAIL e All holes /(20 dia. WOOD BLOCK—0OUT AND CUARDRAIL
(Sheet 1 of 4) STEEL POST DETAILS (Sheet 2 of 4)
STANDARD 630001—10 STANDARD 630001—10
? (13) Steel plate %(5) Steel plate Neutral oxis b
2 4 4 4 2 Rail element D
15 (33) Dia. hole THT 51| (102) | (102) | (102) (51 \\\ \ \ \\
70
S\ I :
- hanVW E ~ N « H o Post bolt with |
N <  H____ ] ] :lashel('aon frc;n:d ) <
S ace. (8 requir ula
! : 2 = .. ST < Y S ? (20) Dia. hole §§
_ ) 3 e
qﬂ& | ~(35) ®) d% o &g 8, Finished
L © CE, © cE’ ground line
2 4 4, 2
: %2(19x64)
G1)| [(To8y](ios 5'V_ Slotted hole noTE plate T shall be used to attach ‘ . \ /4 N TR N N LI N~
=1 ] cable assembly to guardrail when required Ve AN a N I - -
! on traffic barrier terminals. -—@ s LA a
Traffic & i T\ /— Optional < .. N R
—_— . ANCHOR PLATE T DETAILS S round hole . -4
E i S é — 8 (203) min. (Steel post)
e\ | A & 2 10 (250) min. (Wood post) 0 <D< 4-0" (1.2 m) 4-0" (1.2 m) <D <12'-0" (3.7 m)
Closs A rail \Z #x 1,(23 x 76) Slotted (7%) (136) (136) 'ZfTbT'Z#T’aT 725) ELAN
element X e e s oL GUARDRAIL PLACED BEHIND CURB
holes for +(M16) splice bolts D D \ Note: 'D’ shall not exceed 6 (152) for
w - \ — design speeds greater than 45 mph.
. m|D
= N P2 [~
27| . #x 3 (23 x 76) Slots for o =, R = < \L\\
lice bolts with std. galv.
(700)) |_ /\:Zs?\eer :Ic::ev:l unzer Ig:k‘:\ut P [ ® P \\B N "l . Agaregate
5 - N . , —b D 4\\ g'::::d"m; /_ backfill (CA 11)
(18) / Qg [(102)[(108) | (108) (52) | [N \ / % 1 (25) Dia. holes akiad
P P — = — =
< > & - (762) Ledge g ' 39
[} (== ng @ fx 2(19 x 64) R ] (990)
Class A = Sottes Hoes') Siotted hole (optional) Note: ~Ledge line is R 8 15 - Symm. cbout =
rail element = == ng . | 1 i 1 top of rock ledge 3le (381)
)&/L Ie . i P or hard slag fill. 7 5. !
. e S S — (D, M24x178) (133)
o T st o) st e — | (59 P ke ALTERNATE_END SHOE - v v : i ! —
& & 36 ALTERNATE END SHOE Steel Post | Wood Post B , , ?—
\ nE ©14) 0-86 24 21 23 - Ig I:"‘“): £(19) dia. (6x19)
e = ______7 i (0 - 152) (610) (E:io) (580) - - galvanized cable
[ >6 - 18 18 16 1 (M24) double
b 1 > 152 — 458 458 368 419
- — ELEVATION O B N R i ) v e e et
NOTE (> 4:.:»18 - 4?.87) 1g.’:OS)o (2:3) (21%0) CABLE ASSEMBLY entire length)
= P When end shoe Is attached to a brid t which h i >l = 49 - LADLE AooLMDLT
| L joint, the bolts shall be provided with a tocknut or double nut and shall FOOTING FOR POST WHEN IMPERVIOUS (> 787 - 1.02 m)| (305 - 0)| (203) | (250) (40,000 Ibs. (18,100 kg) min. breaking strength)
LU be tightened only to a point that will allow guardrail movement. M ATERl AL |S EN COUNTERED Tighten to taut tension.
The standard end shoe shall be attached to the concrete with pre—drilled
END SECTION

or self—drilling anchor bolts. The anchor cone shall be set flush with

the surface of the concrete.

Externdlly threaded studs protruding from the surface of the concrete

will not be permitted.

END SHOE
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