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APPLICATION OF STANDARD PLANS 
This book is a compilation of Standard Plans prepared by the Colorado Department of Transportation for 
use on COOT construction projects. Others who use the COOT Standard Plans do so at their own risk. 

These Standard Plans are essential contract documents as described in subsection 105.09 of the COOT 
Standard Specifications for Road and Bridge Construction book. 

Standard Plans that are applicable to a specific project will be identified on the project plans and will not 
be physically attached to those plans. The designer who specifies any of these Standard Plans for a specific 
project accepts the responsibility of determining their applicability. Additional information concerning the 
Standards Plans are available in the CDOT Standard Specifications for Road and Bridge Construction book. 

Standard Plans adopted or revised subsequent to the adoption of this book will be listed on the index of 
the project plans and will be physically included in the plans. The New and Revised Standards Plans may 
be accessed on the COOT website here: https://www.codot.gov/business/designsupport/standard-plans. 

These Standard Plans are adopted for use as of July 31, 2019. 
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0 GENERAL NOTEStX PROTECT0-- EXISTING
TERRAIN SINGLE SHOTS MARKER I. EXISTING FEATURES SHOWN AS SCREENED WEIGHT (LIGHT GRAY SCALE),ffiffi EXCEPT AS NOTED WITH THE WORD (EXISTING). PROPOSED OR NEW

R25a OVERBURDEN 
2 QUARTER, SIXTEENTH, PROTECT 

FEATURES SHOWN AS FULL WEIGHT WITHOUT SCREENING,EXCEPT ASSECTION CORNER AND SECTION CORNERS EXISTING MARKER4 NOTED WITH THE WORD (PROPOSED). 
V7ZlcLAY 6 

TOP OF CUT 

2. THESE SYMBOLS ARE INTENDED TO EXPLAIN THE VARIDUS TOPOGRAPHIC 
!( '.'.( ,j SILT 8 FEATURES INVOLVED ON THE DESIGN PLAN SHEETS WHICH ARE PREPARED 

TOE OF FILL 
CD
• 

[CJ• <D• 
AT VARIOUS SCALES. NOTES ARE ADDED WHERE NECESSARY TO CLARIFY

SET EASEMENT TEMPORARY RIGHT OF WAY THE SYMBOL. A LEGEND IS PROVIDED IN THE PLANS FOR SYMBOLS NOTj:·;<;·::·;·:/:j SAND 
10 

MONUMENT EASEMENT POINT MARKER SHOWN ON THE STANDARD SYMBOLS SHEETS.12 TERRAIN[o:?>o:?>o] GRAVEL 0 0 0 014 3. GUARDRAIL, CURB AND GUTTER, ETC., ARE REPRESENTED BY A SYMBOL WITH 
SHALE 

BL M pp NOAA 
TYPE GIVEN BY NOTE.NOAA MARKER QUARTER,SIXTEENTH,16 BLM MARKER PROPERTY PIN-~! i__ _J L AND SECTION CORNERS~ --.-.---'-L-•.l.-Ii: i: i: 1!L1MESTONE 18 0 0 • 0 0GRAVEL ROAD INTERNATIONAL SIDEWALK WITH RAMP BM USGSFED WC WC20t\\\\j SANDSTONE OR DRIVEWAY SYMBOL OF ACCESS 

FEDERAL MONUMENT WITNESS CORNER BENCH MARK USGS MARKER 

EDGE OF PAVEMENT D 
8 ROW 

CENTERLINE OF DIRT ROAD LOCAL OR PLSS SECONDARY CONTROL RIGHT OF WAY
'Y= WATER TABLE MONUMENT MONUMENT MARKER 

ROADWAYCOMPOSITE MATERIALS ARE REPRESENTED BY COMBINATIONS .& N 9.88 @N 10.13 @N 10.38
OF THE ABOVE SYMBOLS, SUCH AS: E 3 .81 E 3 .81 E 3 .81 BACK OF CURB ;:JEL 0 .00 EL 0 .00 EL 0 .00 TOP OF CURBt///1 SANDY CLAY 

PROJECT CONTROL DENSIFICATION HIGH ACCURACY REFERENCE
TYPICAL BORING LOG MONUMENT CONTROL MONUMENT NETWORK CONTROL MONUMENT FLOW LINE (I[)---!=]

EDGE OF PAVEMENT 

PERMANENT, PROPERTY, SLOPE, & UTILITY EASEMENT LINE CURB AND GUTTERN 0 

'£ TEMPORARY EASEMENT LINE (EXISTING) CURB AND GUTTER-TYPE 2,4 OR 6 __, ' ,____,___ 

f 
t,. 14° 36'57" RT ll1 S830 16'24"E GUTTERN82o 06'39"E t0 PROPERTY BOUNDARY LINE (EXISTING AND PROPOSED) 

- 020 23'14" 6 Ts 203.28' 0 Les = 020 23'14" ~ ~ 
2 e s : 100.00• r0 Es = 10.18' '.;? s = 100.00• 0 --A- - - ---A- - - ---A- - - ---A- - CURB CUT 

---A- - A- - A- - A- - --o LS : 55.67' t t,. c = 09° 50'28" RT v l. T. = 66.67• '.;: -+-+-+-+-+-+-+-+-+-+-+-~ACCESS CONTROL LINE1 L.1'. - 33 34' 1h Tc = 103.31' II S. T. = 33,341 LI) 
CURB,GUTTER OR OTHER"ii s., . = . v, L c = 206 .11' 2 II 

Cf) 0 ---111 111----111----111--0 R c = 1200.00' Cf) in CURB AND GUTTER--- I I I I I I I I -~NORTH ARROW V> ~\ () ,_e = 7 .8°£ BARRIER ACCESS CONTROL LINE 
(f) 
I- MOS = 55 mph 

Cf) 

SSD = 495' 
RIGHT OF WAY LINE 0 0TYPICAL HORIZONTAL CURVE --v- - - v- - - ---v- - - ---v- - GUARDRAIL END ANCHOR GUARD POST 
VIRGIN RIGHT OF WAY LINE (PROPOSED)Oo

Oo
ci . ////////l////////7)////////1/////////l/////////l//////l 

D D D D D D D D D D D D D D D D D0~ CITY LIMIT LINE (EXISTING)6270 + GUARDRAIL-TYPE 3 OR 6~-----~-----~-----t')~-----~-----~-----~ 
a:II II 

_j COUNTY LINE (EXISTING) 
. >w 

0oo % ........._ -1.so ................ , ................................, .................. ~ ..................... ~ ................., ................................, .............. .. GUARDRAIL-TYPE 4 OR 7
QUARTER SECTION LINE 

- - = - - - - -
GUARDRAIL-TYPE 5 OR HANDRAIL 

SECTION LINE62501----.,...--......,..:-1-----,-----1------,------1------,---t----.,...--.........rt----,-----1 
~g ag 
Ov 8~ 
~ LI) + LI) SIXTEENTH SECTION LINE GUARDRAIL-TYPE 3A DOUBLE OR TYPE 6 DOUBLE- N 
~ H ~ ................ :............~ II ·:;-............, ............... : v.c. =400.00' : .................,............tLI) -~ N .............,............... 

Q Q Q Q Q Q Q Q Q Q,::;, ,::;, ,::;, ,::;, ,::;, ,::;, ,::;, ,::;, ,::;, ,::;,STATE LINE (EXISTING) 
; 
: > w : : K = 114.29' : : > w : 

; ; e =-1. 75 I ; ; 

i SSD =508' : i 
; 

6230 i MOS = 55 MPH i TOWNSHIP LINE (EXISTING)
1~0 2~0 3~0 4~0 5~0 GUARDRAIL 

TYPICAL VERTICAL CURVE SURVEY/ROW 
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-11-11-u-u-u-====z:::_-u-u-u-u-u-u-u-u-
C.·-::J CCIMETAL CONCRETE-//- - -//- - -//- - -//- - -//- - -//- - -//- - -//- - -//- - -//- - -//- - -//- - -//- - -//- -=~= =~= =~= =~= =~+ - ~= ~ lfill HEADWALLROCK, MASONRY OR MECHANICALLY ST ABILIZEO WALL (FACE) COMBINATION WIRE FENCE WITH GATE D CCIHAZARD WASTE ENVIRONMENT AL ~ 

EROSION LOG >------< - -?- - -?- - -?- - -?-MONITORING WELL CONCERN SITE 
PIPE WITH ENO SECTION PIPE MISCELLANEOUSBRIDGE CURB 

- - -- - - -- -- -- -- -- -- -- -- -- -- -- -- -- --
BRIDGE RAIL 

D D D D D D D D D D D D D D D D D 

BRIDGE RAIL -TYPE 3A 

. . . --- · 
FLOW LINE CBC 

-+-+-+-+-+-+-+-+-+-+-+-~ 
STRUCTURES MISCELLANEOUS 

STRUCTURE 

r - 1 

- " - I ,---------------,I -
I I ! : 
------ I -------------- I 

MISCELLANEOUS BUILDING MISCELLANEOUS STRUCTURE 
STRUCTURE (PRIMARY) (SECONDARY) 

-
I 
-

- J 
FOUNDATION OR PAD 

(CONCRETE OR BLOCK) 

BUILDING STRUCTURES 

1-0- •RR TELEGRAPH POLE RR SWITCH RR GUY POLE 

~ >f 
RR SIGNALS RR CROSS BUCK SIGN

WITH OR WITHOUT GATE 

8 °x° 
RR SIGNAL CONTROLLER CABINET RR MISCELLANEOUS SYMBOL 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
RR TRACK CENTERLINE 

RAILROAD 

@J @::, ~ 
BOULDER UNDER 6FT GEOLOGY MISC SYMBOL MINESHAFT SYMBOL 

ROCK OUTCROP 

BOULDER FIELD OR ROCK OVERHANG 

GEOLOGY 

CHAIN LINK FENCE WITH GATE---------~-----------------
-x-x-x-x-x x-x-x-x-x-x-x-x-x-
-x- - -x- - -x- - -x- - -x- - -x- - -x- - -x- - -:x-=-=x---x- - -x- - -x- - -x- -
BARBED WIRE FENCE WITH GATE 

,.,II' .. .. .. ,i7 :::::z::: .. .. .. .. .. .. ,II' 

-,11'---,11'---,11'---,11'---,11'---,11'---,11'---,11'-- ~=-=*'f---,11'---,11'---,11'---,11'--

SOUND OR BARRIER FENCE WITH GATE 

-x-x-x..ll..ic-x-x-x-x-x.l\..ic-x-x-x-x-
-x- - -x- - -x, re---x- - -x- - -x- - -x- - -x,rr- - -x- - -x- - -x- - -x- - -

DEER FENCE WITH GATE ----- . --------------------------------~-=-=---------------WOOD FENCE WITH GATE 

-1-1-1-1-1 z-1-1-1-1-1-1-1-1-

-I- - -I- - -I- - -I- - -I- - -I- - -I- - -I- - -:z-=-:I- - -I- - -I- - -I- - -I- -

SNOW FENCE WITH GATE 

- PF--PF--PF--PF--PF--PF--PF---
PLASTIC FENCE 

-SF--SF--SF--SF--SF--SF--SF--
-SF -- -SF -- -SF -- -SF -- -SF -- -SF -- -SF -- -SF 
SILT FENCE 

c>..................................................................................................................................................................................................................................................................................................................~ 

DEBRIS FENCE 

FENCE 

0• 0 G 0 0 
DECIDUOUS TREE DECIDUOUS SHRUB 

. -+- 1--1 
TEETER TOTTER SYMBOL SWING SET SYMBOL 

0 i< (I) i< 
CONIFEROUS TREE CONIFEROUS SHRUB~ c:: I l::::l 'd 

MISCELLANEOUS TREES BENCH SPRINKLER HEAD 

c"~ (('~ \_~ '-~ 
(~~\__;J \__;J ~ ~ 

TREES GROVE HEDGE OR SHRUB GROVE 

- - ""' - - - ""' - -~ ~ -
EDGE OF WETLANDS 

LANDSCAPING 

E,ne'\'cs'9i'lne'\'ci'9l'ld:i D ~ 
ROCK CHECK CONCRETE WASHOUT DROP INLET 

DAM STRUCTURE EROSION PROTECTION 

t·· .•...•...•. ·.··.··.·1 ~ ~ 
TEMPORARY SOIL RETENTION PIPE INLET 

BERM BLANKET EROSION PROTECTION 

0 ~ 
RIGID INLET STORM DRAIN EROSION CHECK 
PROTECTION INLET PROTECTION 

©)PZZZZZZZZZI 
EROSION LOG SILT DIKE SEDIMENT TRAP/ 
DITCH CHECK DEWATERING STRUCTURE 

-B "' ~ 
EXISTING WETLAND TEMPORARY STABILIZED CONSTRUCTION 

PATTERN SLOPE DRAIN ENTRANCE 

-LDA--LDA--LDA--LDA--LDA--LDA--
LIMITS OF DISTRUBEO AREA 

c:, at, c:, at, c:, at, c:, at, c:, at, 

_c:, __ at, __ c:, __ at, __ c:, __ at, __ c:, __ at, __ c:, __ai:,_ 

ENVIRONMENTAL CONCERN 

- -~- - -~- - -~- -
HAZARDOUS WASTE SITE 

--NW- - -NW- - -NW- - -NW-

NOXIOUS WEED FLOW ARROW 

ENVIRONMENTAL 

@ @ (§) 
SANITARY SEWER MANHOLE SANITARY SEWER 

MISCELLANEOUS SYMBOL 

SIZE, MATERIAL, OWNER 

SANITARY SEWER PIPE 

-?-- -?- -?-- -?- -?-- -. . . 
SANITARY SEWER PIPE MISCELLANEOUS 

SANITARY SEWER 

PIPES 

c::::J = 
CHECK DAM UNDER 4 FT HEADGATE 1 

IF a 
DIVERSION BOX SYMBOL SPRING SYMBOL 

...,._,,_,._,._1----~ 

FLOW GAUGE MISCELLANEOUS WATERWAYS 

I!: I!: I!: I!: 
--~---~---~---~---~---~---~-
DITCH WITH FLOW 

. . . . . .. ' .-- ··· 
.. . -

EDGE OF WATER,CANALS,PONDS,STREAM OR RIVER 
-- · 

DITCHES AND WATERWAY 

[IIlJ] ITIIIlIIIJ Im~ 
INLET TYPE 13 INLET TYPE C INLET TYPE D INLET VANE 

GRATE 

CQJ [!] ® ® © @ 
INLET TYPER STORM SEWER MANHOLE STORM SEWER 
XX FT LENGTH MANHOLE EXISTING MISCELLANEOUS 

... ... ... ... 
--~--~--~-~-~--
STORM SEWER PIPE 
~?-~?-~?-~?-~?-~ 
STORM' SEWER PIPE MISCELLANEOUS' 

STORM SEWER 

rw C><I ~ ® ® 
WATER SPIGOT WATER VALVE WATER MANHOLE 

-¢- + D Ii] ® 
FIRE HYDRANT WATER METER WATER WELL SYMBOL 

SIZE, MATERIAL, OWNER -w--w--w--w--w--w--w-
--w---w---w---w---w---w---w-
WATER LINE 

--~---~---~---~---~---~---~-
WATER MISCELLANEOUS LINE 

WATER 
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--- ---

------ ------

<I ll D D 
PROPANE TANK GAS JUNCTION BOX GAS VAULT 

--u- D D 
GAS LINE MARKER GAS METER GAS METER 

OR AIR VENT LOW PRESSURE HIGH PRESSURE 

® 0 8 
GAS MISCELLANEOUS GAS LIGHT GAS VALVE 

HIGH OR LOW PRESSURE 

-G--G--G SIZE G--G--G--G-
--G---G---G---G---G---G---G-
GAS LINE LOW PRESSURE 

SIZE
-G--HP--G--HP--G--HP--G 
- - G - - - HP - - G - - - HP- - G - - - HP - - G - - -
GAS LINE HIGH PRESSURE 

-PG--PG--PG--PG--PG--PG--PG-
- -~- - -~- - -~- - -~- - -~- - -~- - -~-
PROPANE GAS LINE 

--~---~---~---~---~---~---~
GAS LINES MISCELLANEOUS 

@2J CX) ® 
OIL METER OIL VAL VE OIL 

HIGH ANO LOW PRESSURE HIGH ANO LOW PRESSURE MISCELLANEOUS 

-o--o--o--o--o--o--o-
--o---0---0---o---o---o---o-
OIL LINE LOW OR HIGH PRESSURE 

--~---~---~---~---~---~---~
OIL MISCELLANEOUS LINE 

r..-1 D p_L_L 

GRAVE HEADSTONE SYMBOL MAIL DROP BOX FLAG POLE 

.~·~·~.Ce ;'!i!·, ~ 
TRASH BARREL POST GRAVE SYMBOL RADIO STATION ANTENNA 

-+-+-+-+-+-+-+-+-+-+-+-~ 
MISCELLANEOUS TOPOGRAPHY 

MISCELLANEOUS TOPOGRAPHY 

l -E-
CAMPSITE MARKER TRAILER ELECTRIC HOOKUP 

B C) -s-
TRAILER DUMP STATIDN CAMPFIRE RING TRAILER SEWER INLET 

-w- <IID ):( 
TRAILER WATER HOOKUP CAMPSITE GRILL CAMPSITE TABLE 

CAMPING 

,~', f \I/ \I/'Tl 
I 'v T006 

LIGHT STANOARO HIGH MAST SPOT OR FLOOD LIGHT 
LIGHT STANOARO 

LIGHTING 

D • ~x ~ 
ELECTRICAL PEDESTAL TRANSMISSION WINO POWERED 

DR PULL BOX TOWER GENERATOR 

0--0 @ 
RELOCATED DECORATIVE CATENARY POLE•

LIGHT STANDARD LIGHT STAND ARO FOUNDATION 

® ® OJ 
ELECTRICAL MANHOLE POWER POLE TRANSFORMER ON POLE 

-E © l l 
ELECTRICAL OUTLET ELECTRICAL MISCELLANEOUS GUY WIRE 

D 
ELECTRICAL VAULT DR GUY POST FIRE ALARM BOX•

TRANSFORMER 

-E--E--E--E--E--E--E-
--E---E---E---E---E---E---E-
ELECTRICAL UNDERGROUND LINE 

-E--DH--E--DH--E--DH--E 
--E---rn---E---rn---E---rn---E· 
ELECTRICAL OVERHEAD LINE 

ELECTRICAL MISCELLANEOUS LINE 

ELECTRICAL 

-® D 
CABLE TV POLE CABLE TV RISER 

-.- tr 
COMBINATION POLE-POWER,TELEPHONE TV ANTENNA 

@) ®® 
TV MISCELLANEOUS TV MANHOLE 

-TV--TV--TV--TV--TV--TV--TV-
- -TV- - -TV- - -TV- - -TV- - -TV- - -TV- - -TV-
TV UNDERGROUND CABLE 

-TV-- OH --TV-- OH --TV-- OH --TV· 
- -TV- - - OH - - -TV- - - OH - - -TV- - - OH - - -TV· 
TV OVERHEAD CABLE 

- -TV?- - -TV?- - -TV?- - -TV?- - -TV?- - -TV?- - -TV?
TV MISCELLANEOUS CABLE 

TELEVISION 

6 6 
FIBER OPTICTELEPHONE GUY POLE 

CABLE MARKER

00 
TELEPHONE MANHOLE COMBINATION POLE-POWER 

(!) • • 
TELEPHONE MISCELLANEOUS COMBINATIDN GUY POLE-POWER 

-T--T--T--T--T--T--T-
--T---T---T---T---T---T---T-

TELEPHONE UNDERGROUND CONDUIT OR CABLE 

-FO--FO--FO--FO--FD--FO--FO-
- -FO- - -FO- - -FO- - -FO- - -FO- - -FO- - -FO-

FIBER OPTICS UNDERGROUND CABLE 

-T--OH--T--OH--T--OH--T· 
--T---rn---T---rn---T---rn---T· 

TELEPHONE OVERHEAD LINE 

--n---n---n---n---n---n---n-
TELEPHDNE MISCELLANEOUS LINE 

TELEPHONE 

B' c@:, 

FIBER MARKER FIBER MARKER RWIS - REMOTE 
DOME SLATE WEATHER SENSOR 

0 6 6 El==:r•=@ ucr-c1====:::r•-oo 

VMS-BUTTERFLY VMS-GROUND VMS-CANTILEVER VMS-SIGN BRIDGE 

-ns--ns--ns--ns--ns--ns--ns
ITS CONDUIT 

INTELLIGENT TRANSPORTATION SYSTEM 

CENTER YELLOW SOLID DOUBLE 

CENTER YELLOW SOLID BROKEN (NO PASS) 

4 INCH WIDE -

8 INCH WIDE -

LANE LINE BROKEN 

LANE DROP 

CHANNELIZING DR EDGE LINE 

4 INCH WIDE • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
8 INCH WIDE • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
DOTTED BROKEN 

~ - INTERNATIONAL SYMBOL OF ACCESSSTOP LINE 

- RAILROAD CROSSING ~ - BICYCLE PEDR~ 1' ACCESS 

TRAFFIC STRIPING 

+ l--0-I ....
TRAVEL DIRECTION BARRIER LIGHT FLAGGER 

? 'j) G " B 9 CRY' R ~ Y 

DELINEATDR-TYPE I SEQUENCING FLASHING BEACON 
ARROW PANEL 

~~~;~~ ~ B:;:K ~Y-Y ~ B~;~K 
S *CRY-CRY-R • Y-Y-R ~ Y-Y-Y8 Q CRY-CRY 6 CRY-CRY I ~ BK2BK ~ BK2BK ~ BK2BKT Y 9 BK2BK 

DELINEATOR-TYPE II DELINEATOR-TYPE III 

CIII] HBnc::::::::>()c:: oc= 
BUTTERFLY SIGN HALF BUTTERFLY SIGN IMPACT ATTENUATOR 

0----0 
0---0 

SIGN ASSEMBLY SINGLE POST SIGN DOUBLE POST SIGN 

==O ==O ==O ==O -(X)- -ex>-
J?- ~ 

SIGN-WITH ROAD CLOSURE GATE ROAD CLOSURE DEER 
FLASHING BEACON BEACON SYMBOL GATE SYMBOL REFLECTORS 

- -?-. - -?-. - -?-. - -?-. - -?-. - -?-. - -?-. - -?-. 
TRAFFIC CONTROL MISCELLANEOUS DEVICE 

TRAFFIC CONTROL DEVICE 

TRAFFIC CONTROL 

L 
0--

SIGNAL SPAN WIRE POLE 

----() -DOUBLE MAST ARM POLE 
LUMINAIRE SIGNAL FACE 

a::::=

SIGNAL POLE SIGNAL FACE SIGNAL CONTROLLER 
WITH MAST ARM WITH BACKPLATE ANO CABINET (4 FT) 

TELEMETRY ANTENNA PULL BOX MICROOETECTOR 

--c::CJ 

VIDEO DETECTION FIRE PREEMPTION PEDESTRIAN 
CAMERA UNIT AND TIMER SIGNAL FACE 

@IVI • 
PEDESTRIAN PUSH PEDESTAL POLE PULL BOX SPECIAL 

BUTTON 

-TR--TR--TR--TR--TR--TR--TR-
TRAFFIC CONDUIT 

TRAFFIC SIGNAL 
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 GENERAL NOTES 

 
A 

1. ABBREVIATIONS SHOULD BE UPPER AND LOWER CASE 

LETTERS EXCEPT WHERE ALL UPPER CASE LETTERS 

AAC Aluminum Arch Culvert Blvd Boulevard CMAQ Congestion Mitigation Air Quality 
ARE REQUIRED. 

Const Jt = Construction Joint 

AADT Annual Average Daily Traffic BMP Best Management Practice CMP Corrugated Metal Pipe 

ABC 

Abut 

Aggregate Base Course 

Abutment 

BNSF 

Bott 

Burlington Northern & Santa Fe Railroad 

Bottom 

CMU 

COC 

Concrete Masonry Unit 

Certificate of Compliance 

2. ACRONYMS SHALL BE ALL UPPER CASE LETTERS. 

CBC = Concrete Box Culvert 

ACM 

ADA 

Asbestos Containing Materials 

Americans with Disabilities Act 

BP 

Brg 

Bearing Pressure 

Bearing 

Col 

Comp 

Column 

Composite 

3. ABBREVIATIONS SHALL BE USED ONLY WHEN THE WORDS 

CANNOT BE COMPLETELY SPELLED OUT DUE TO MULTIPLE 

FACTORS, SUCH AS A LACK OF SPACE ON THE SHEET. 

ADT Average Daily Traffic Bk Sta Back Station Conc Concrete 

AE Architect-Engineer, Architecture, Engineering BT Beginning of Transition Conn Connection 

AEC 

AGA 

Architecture, Engineering and Construction 

American Gas Association 

 
Btwn Between Const 

Const Jt 

Construction 

Construction Joint 

Deg, °F, 

°C, 

Degrees (Thermal) - Degrees Fahrenheit, 

Degrees Celsius 

Alt 

API 

Alternate 

American Petroleum Institute 

 

 
C 

 

 

Cont 

Corr 

Continuous 

Corrugated 

Dgn 

DH 

Design or MicroStation Drawing 

Design Height 

or Avg height for qty calculations 

APL 

Approx 

APWA 

Approved Products List 

Approximate 

American Public Works Association 

CL 

C&G 

Centerline 

Curb and Gutter 

CPE 

CPG 

CPGC 

Corrugated Polyethylene Pipe 

Concrete Prestressed Girder (Precast) 

Concrete Prestressed Girder Continuous (Precast) 

DHV 

DHW 

DI 

Design Hour Volume 

Design High Water 

Ductile Iron 

AQCC Air Quality Control Commission CA Concrete Arch CPT Corrugated Polyethylene Tubing 
Dia Diameter 

ARE 

AREMA 

AHSTA 

ARA 

ASBI 

ASD 

ASOP 

ASR 

ASSE 

Additional Requested Element 

(Design/Build Terminology) 

American Railway Engineering 

& Maintenance-of-Way Association 

Ahead Station 

Asphalt Rejuvenating Agent 

American Segmental Bridge Institute 

Allowable Stress Design 

American Society of Photogrammetry 

Alkali Silica Reactivity 

American Society of Sanitary Engineering, 

American Society of Safety Engineers 

 

CAC 

CAD 

CADD 

CBC 

CBG 

CBGC 

CBGCP 

CBGP 

CBGS 

CBR 

CCR 

Concrete Arch Culvert 

Computer Aided Design, Computer Aided Drafting 

Computer Aided Design and Drafting 

Concrete Box Culvert 

Concrete Box Girder 

Concrete Box Girder Continuous 

Concrete Box Girder Continuous Prestressed 

Concrete Box Girder Prestressed 

Concrete Box Girder Segmented 

California Bearing Ratio 

Code of Colorado Regulations, as amended 

CR 

CRF 

CS 

CSC 

CSG 

CSGC 

CSGCP 

CSGP 

County Road 

Concrete Rigid Frame 

Curve to Spiral, Commercial Standard, 

Concrete Slab 

Concrete Slab Continuous 

Concrete Slab & Girder (Poured in Place) 

Concrete Slab & Girder Continuous 

(Poured in Place) 

Concrete Slab & Girder Continuous Prestressed 

(Poured in Place) 

Concrete Slab & Girder Prestressed 

(Poured in Place) 

DNR 

DOW 

DRCOG 

DTD 

DTM 

Dwg 

e.g. 

Department of Natural Resources 

Division of Wildlife (Colorado) 

Denver Regional Council of Governments 

Division of Transportation Development (CDOT) 

Digital Terrain Model 

AutoCAD Drawing 

  

E 
  

Exempli Gratia (For Example) 

Asst Assistant CDTPG Concrete Double-Tee Prestressed Girder Csk Countersunk 
EA Environmental Assessment 

ATB Asphalt Treated Base CE Construction Engineering CSL Cross Hole Sonic Logging 
EATB Emulsified Asphalt Treated Base 

ATM Active Traffic Management CF Cubic Feet CSP Corrugated Steel Pipe or Concrete Slab Prestressed 
EB Eastbound 

AUTS Actual Ultimate Tensile Strength CFS Cubic Feet per Second CSPC Concrete Slab Prestressed Continuous 
EF Each Face 

CG Center of Gravity CTB Cement Treated Base 
Elev Elevation 

  
CHP Colorado Highway Patrol CTR Certified Test Reports 

Engr Engineer 

 
B  

CI Cast Iron or Concrete on Rolled I-Beam Ctr Center 
EPA Environmental Protection Agency 

Bk to Bk Back to Back 

CIC 

CICK 

Concrete on Rolled I-Beam Continuous 

Concrete on Rolled I-Beam Continuous 

CY 

CZ 

Cubic Yards 

Clear Zone 
 

EPDM Ethylene Propylene Diene 

Monomer-class rubber 

BEI By Equal Increments 
& Composite  

Eq Equal 

BM 

BPF 

Bench mark 

Blows per Foot 

CICKP 

CIK 

Concrete on Rolled I-Beam Continuous 

& Composite Prestressed 

Concrete on Rolled I-Beam Composite 

 

 
D 

ESAL 

Est 

Equivalent Single Axle Load 

Estimate 

BAFO 

Bbl 

Best and Final Offer 

Barrels 

CIKP Concrete on Rolled I-Beam Composite 

Prestressed D Degree of Curvature, or Density 

ET 

EVT 

Ending of Transition 

Event Point (InRoads Terminology) 

BC Bolt Circle CIP Cast-in-Place or Cost in Place DB Design Build EW Each Way 

Beg Begin CIR Cold In-Place Recycling DAS Deformed Anchor Stud E Expansion Bearing 

Bk Back Clr Clear dB decibels Exc Excavation 

Bldg Building cm Centimeters DBA Deformed Bar Anchor Exp Jt Expansion Joint 

BLM Bureau of Land Management CM Corrugated Metal Dbl Double Ext Exterior 
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F H 
  J 

  

F Fixed Bearing HAS Headed Anchor Stud JB Junction Box MFBM Thousand Foot Board Measure 

FL Flow Line HAZMAT Hazardous Materials JPCP Jointed Plain Concrete Pavement Mfg Manufactured or Manufacturer 

FAA Federal Aviation Administration HC Horizontal Clearance Jt Joint MHT Method of Handling Traffic 

FASB Foamed Asphalt Stabilized Base HCL Horizontal Control Line Mi Mile 

FCM Fracture Critical Member HCM Highway Capacity Manual 
  Min Minimum 

FDR Full Depth Reclamation Hd Head K 
  Misc Miscellaneous 

Fed Federal HDPE High Density Polyethylene mm Millimeters 

FEMA Federal Emergency Management Agency HDPP High Density Polypropylene Kip Thousand Pounds MP Milepost 

FES Flared End Section Hex Hd Hexagonal Head KSF kips per square foot MPH Miles Per Hour 

FF Far Face or Front Face HID High Intensity Discharge (Lamps) KSI Kips per square inch MR Resilient Modulus 

Fig Figure HIR Hot In-Place Recycling KW Kilowatt MR Modulus of Rupture 

Fin Finished HLMR Highload Multi-Rotational 

Fl Floor HMA Hot Mix Asphalt 
    

Flg Flange Horiz Horizontal L 
  N 

  

FM Factory Mutual HOV High-Occupancy Vehicle 

FMM Field Materials Manual HP Horsepower L Length, Angle (steel) NAD North American Datum 

FPM Feet Per Minute HPC High Performance Concrete Lb Pounds NAVD North American Vertical Datum 

FPS Feet Per Second HS High Strength Lb/Ft pound per foot NB Northbound, Total Number of Blocks 

FRA Federal Railroad Administration Ht Height Lb/SY Pounds per square yard NDES 
TMRecommended SuperPave 

Freq Frequency HW High Water Lb-Ft pound foot 
Gyratory Design Revolution 

FRP Fiber Reinforced Polymer Hwy Highway LCCA Life Cycle Cost Analysis 
NDT Nondestructive Testing 

FS Planned Finish Surface Hyd Hydraulic LED Light Emitting Diode 
NECA National Electrical Contractors Association 

Ft Feet LEED Leadership in Energy 
NEPA National Environmental Policy Act 

and Environmental Design NESC National Electric Safety Code 
Ft Kip 

Ft Lb 

Foot Kips 

Foot Pounds 

  

I 
  

LF Linear Feet NF Near Face 

LFD Load Factor Design NFPA National Fire Protection Association 
FTA Federal Transit Administration 

Ftg Footing ICEA Insulated Cable Engineers Association 
LL Liquid Limit NGS National Geodetic Survey 

FWD Falling Weight Deflectometer ID Inside Diameter 
LLDPE Linear Low-Density Polyethylene NGVD National Geodetic Vertical Datum of 1929 

IMP Incident Management Plan 
LRFD Load and Resistance Factor Design NHS National Highway System 

In. Kips Inch Kips 
LS Lump Sum or Length of Spiral NICET National Institute for Certification 

  
Lt Left 

of Engineering Technologies 

G 
  

In. Lb. Inch Pounds 

LTB Lime Treated Base 
NIP Nail in Place 

In. Inches 

Ga Gage or Gauge Incl Included 
LTDS 

Lum 

Required Long Term Design Strength 

Luminaire 

NMAS 

No 

Nominal Maximum Aggregate Size 

Number 

Gal Gallons Int Interior 
Nom Nominal 

Galv Galvanized Inv Invert 
NPDES National Pollutant Discharge Elimination System 

Gd 

Gir, G 

Guided expansion bearing 

Girder 

IRI 

ISO 

International Roughness Index 

International Organization for Standards 

  

M 
  

NPT National Pipe Thread 

NS Near Side 

GIS Geographical Information System ITAA Information Technology Association of America 

m Meters NTCIP National Transportation Communications 

GL Girt Line ITS Intelligent Transportation System for ITS Protocol 
MA Mobile Attenuator 

GPM Gallons Per Minute IVHS Intelligent Vehicle Highway System NTP Notice to Proceed 
Maint Maintenance 

GPS Global Positioning System NTS Not to Scale 
MARV Minimum Average Roll Value 

GRI Geosynthetic Research Institute 
Matl Material 

GRS Geosynthetic Reinforced Soil 
Max Maximum 

GSI Geosynthetic Institute 
MBTA Migratory Bird Treaty Act 
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 O Q S
   

OC On Center Q Peak Discharge or Flow Volume SA Steel Arch SRW Segmental Retaining Walls 

OD Outside Diameter QA Quality Assurance SAC Steel Arch Culvert SSE Steel Stringer-Earth Filled 

OGFC Open Grade Friction Course QC Quality Control San Sanitary SSM Steel Stringer-Metal Plank Deck 

OJT On-the-Job Trainee or On-the-Job Training QMP Quality Management Plan SB Southbound SSMC Steel Stringer-Metal Plank Deck Continuous 

Opp Hand Opposite Hand QML Qualified Manufacturers List SBA Small Business Administration SSPC Society for Protective Coatings 

oz Ounces SBG Steel Box Girder SSS Steel Stringer-Timber Deck 

 

 
P 

 

 

R 

 

 

Radius 

R 

 

 

SBGC 

SC 

Sch 

SCS 

Steel Box Girder Continuous 

Spiral to Curve 

Schedule 

Spiral Curve Spiral 

SSSC 

ST 

St 

Sta 

Steel Stringer-Timber Deck Continuous 

Spiral to Tangent 

Straight or Street 

Station 

PC Point of Curve RA Rubble Arch SDG Steel Deck Girder Std Standard 

PCA Portland Cement Association RAC Rubble Arch Culvert SDGC Steel Deck Girder with STG Steel Thru Girder 

PCBC 

PCC 

PCCP 

PDA 

PE 

Ped 

PG 

PGL 

Concrete Box Culvert Precast 

Point of Compound Curve 

Portland Cement Concrete Pavement 

Pile Driving Analyzer 

Preliminary Engineering, 

or Professional Engineer 

or Permanent Easement 

Pedestrian 

Profile Grade or Performance Grade 

Profile Grade Line 

rad 

RAP 

RAS 

RC 

RCC 

RCP 

RCPC 

Rdwy 

RE 

radians 

Reclaimed Asphalt Pavement 

Reclaimed Asphalt Shingles 

Reverse Crown 

Roller Compacted Concrete 

Reinforced Concrete Pipe 

Reinforced Concrete Pipe Culvert 

Roadway 

Resident Engineer 

or Railroad Easement 

SDGCK 

SDI 

SDT 

Sdwk 

Sect 

SF 

SH 

Shldr 

Floor Beam System 

Steel Deck Girder Continuous 

& Composite 

Steel Decks Institute 

Steel Deck Truss 

Sidewalk 

Section 

Square Feet 

State Highway 

Shoulder 

Str 

STT 

SUSP 

SY 

Sym 

Structure, Structural 

Steel Thru Truss 

Suspension Bridge 

Square Yards 

Symmetrical 

PI Point of Intersection 
Ref Reference 

SHPO State Historic Preservation Office 

PL, Pl 

PLS 

Plate 

Professional Land Surveyor 

Reinf 

Rem 

Reinforcing 

Remove or Removal 

SHRP 

Sht 

Strategic Highway Research Program 

Sheet 

PM 

PMBB 

PMBP 

PMSC 

Project Manager 

Plant Mix Bituminous Base 

Plant Mix Bituminous Pavement 

Plant Mix Seal Coat 

Repl 

Req 

Rev 

RG 

Replace 

Required 

Revised, Revision 

Riveted Plate Girder 

SIGN 

SIGNB 

SIGNC 

SIGND 

Overhead Sign 

Overhead Sign-Butterfly 

Overhead Sign-Cantilever 

Overhead Sign + Cantilever 

POC Point on Curve 
RGC Riveted Plate Girder Continuous 

Sim Similar 

POSS 

POT 

PPE 

PRC 

Proj 

psf 

psi 

PT 

Point of Slope Selection 

Point on Tangent 

Personal Protective Equipment 

Point of Reverse Curve 

Project or Projection 

Pounds per square foot 

Pounds per square inch 

Point of Tangent 

RL 

RME 

rpm 

RSC 

RSS 

Rt 

RTD 

Reinforcement Length 

Region Materials Engineer 

Revolutions Per Minute 

Rigid Steel Conduit 

Reinforced Soil Slope 

Right 

Region Transportation Director 

or Regional Transportation District 

SIP 

SJI 

SLT 

SMA 

SN 

Spa 

Specs 

SpG 

Stay in Place 

Steel Joists Institute 

Steel Low Truss 

Stone Matrix Asphalt 

Structural Number 

Spaces or Spaced 

Specifications 

Specific Gravity 

PTFE Polytetrafluoroethylene RWIS Road Weather Information System Spl Splice 

PTI Post-Tensioning Institute Sq In Square Inches 

PUC Public Utilities Commission Sq Mi Square Miles 

PVC Poly Vinyl Chloride (pipe), 

Point of Vertical Curve 

Sq Square 

PVI Point of Vertical Intersection 

Pvmt Pavement 

PVT Point of Vertical Tangency 
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T U W 

SYMBOLS 

T&B Top and Bottom UG Underground W/C Water-Cement Ratio 400 #4 REBAR BENDING SHAPE 

T&E Threatened & Endangered Species UNC Uniform National Coarse (screw thread) WALL Retaining Wall 500 #5 REBAR BENDING SHAPE 

T Tons UNCC Utility Notification Center of Colorado WB Westbound 600 #6 REBAR BENDING SHAPE 

TAS Threaded Anchor Stud UNF Uniform National Fine (screw thread) WBS Work Breakdown Structure @ at 

TBC Timber Box Culvert UNO Unless Noted Otherwise WF Wide Flange (Steel section) & and 

TC Tangent to Curve UPRR Union Pacific Railroad WG Welded Girder Diameter 

TCD Traffic Control Devices UPS Uninterruptible Power Supply WGC Welded Girder Continuous , ', " Degrees, Minutes, Seconds 

TCP Traffic Control Plan USACE United States Army Corp of Engineers WGCK Welded Girder Continuous & Composite ', " Feet, inches 

TD 

TDH 

Temp 

Thd 

THHN 

THWN 

TIG 

TLA 

TLS 

TLT 

TM 

TMP 

Tot 

TPI 

TS 

TSLAB 

Timber Stringer (Untreated) Concrete Deck 

Total Dynamic Head 

Temporary or Temperature 

Thread 

Thermoplastic High Heat-resistant Nylon coated 

(Insulation designation for wire) 

Thermoplastic High Water-resistant Nylon coated 

(Insulation designation for wire) 

Tungsten Inert Gas (Welding) 

Timber Laminated Arch (Gluelam) 

Timber Laminated Stringer (Gluelam) 

Timber Low Truss 

Timber Stringer (Untreated) Metal Deck 

Transportation Management Plan 

Total 

Threads per Inch 

Tangent to Spiral, Timber Stringer 

(Untreated) Timber Deck 

Timber Slab 

USCS 

USDA 

USDOT 

USFWS 

USGS 

Util 

UV 

VC 

VCP 

Veh 

Vert 

VFA 

VMA 

VMS 

Unified Soil Classification System 

United States Department of Agriculture 

United States Department of Transportation 

United States Fish and Wildlife Service 

US Geological Survey 

Utility or Utilities 

Ultraviolet 

V 

Vertical Curve 

Vitrified Clay Pipe 

Vehicle 

Vertical 

Voids Filled With Asphalt 

Voids in the Mineral Aggregate 

Variable Message Sign 

WGCKP 

WGK 

WGKP 

WIMS 

WP 

WQCD 

WRI 

WS 

WSN 

Wt 

WWF 

WWR 

Welded Girder Continuous, 

Composite Prestressed 

Welded Girder Composite 

Welded Girder Composite Prestressed 

Weigh-In-Motion Station 

Work Point 

Water Quality Control Division 

(Colorado Department of Public Health 

and Environment) 

Wire Reinforcement Institute 

Water Surface 

Weighted Structural Number 

Weight 

Welded Wire Fabric, typically referred to 

very light gauge wire for crack control 

Welded Wire Reinforcement 

Y 

# 

E 

N 

XX 

F 

C 

INTERSTATE 

# 

# 

# 

Number or Pound 

Epoxy Coated Rebar 

Non-Epoxy Coated Rebar 

Girder Label 

Fahrenheit 

Celsius 

Approximate 

Interstate Highway 

US Highway 

State Highway 

TTC Timber Culvert Vol Volume 

TTD Timber Stringer-Concrete Deck VPC Vertical Point of Curvature 
Yd Yard 

TTM Timber Stringer- Metal Deck VPI Vertical Point of Intersection 

TTS Timber Stringer- Timber Deck VPT Vertical Point of Tangency 

TTT Timber Thru Truss 

TUNC Tunnel-Concrete Lined 

TUNR Tunnel-Thru Rock-No Lining 

Typ Typical 
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--

51 MAIN 51 

USE 6:1 DR FLATTER SIDE SLOPE 
IN THE APPROACH RADII AREA. 

EDGE DF SHOULDER '. ) THE SIDE SLOPES IN THE MAIN
---30' - , -- ROADWAY AND THE APPROACH 

~ ROADWAY, IF STEEPER THAN 6:1,
~' /1 / \ \ / SHALL BE SMOOTHLY TRANSITIDNED 

V "-.. 1/ \ \ / ~ INTO THE 6:1 AREA.10:1 \ CROSS / R= Y2W W=MEDIAN * <( 2%SLOPE ! I_-2~20' -=tMEDIAN 
DR FLATTER ) OVER WIDTH 

I I 'f\~====#=======*=~i SHOULDER, I C 40' VERTICAL --lI 
__ .,.,.,..,. I CURVE 

I 
' --

EDGE OF TRAVELED WAY ~ 
' ~EDGE OF1----------------------------)-< TRAVELED WAY Yz CUT SECTION Yz FILL SECTION 

,,.  STAND ARD CROWNED SECTION-' / 

MEDIAN WIDTH LESS THAN 50 FT. I 1 c:::::::;::::::\=/~~\ I SHOULDER_} 

,{L- 0~25 FT. MINIMUM RADII SHALL BE USED 
6:1 ON FIELD AND RESIDENTIAL DRIVES. 

•wIDTH TO BE SHOWN ON PLANS lO' MAIN 
EDGE OF TRAVELED WAY~ 

1 
ROUNDING ROADWAY 

Q 30' VERTICAL 
SIDE DRAINS SHALL BE LOCATED BEYOND THE CLEAR ZONE, DR WHEN WITHIN EXISTING GROUND ~ CURVE - 40' VERTICAL
THE CLEAR ZONE, THEY SHALL BE INSTALLED WITH END SECTIONS CONFORMING TOI " \ CROSS ___ -1 A 6:1 SLOPE. FIFTY FT. RADII SHALL BE USED ON INTERSECTING ROADS, EXCEPT 15'115'-~ 

I 
' !'- FCURVE~MEDIAN , 20,~ , OVER _.,,,- , n... SHOULDE1 20,FOR FIELD AND RESIDENTIAL DRIVES OR UNLESS OTHERWISE SPECIFIED ON PLANS. 20, 

RADII MAY BE VARI ED TD SUIT FIELD CONDITIDNS. -- ---- IV EDfE~ T ; I " I A I 
EDGE OF SHOULDER 215°·R\ 'y'u~) 2'/'~" , ; TYPICAL PLANS FOR '* -----~ 2% - SLOPE I ...c-- "' 

' ~ MIN ' °" ' , CROWN SLOPE EXTENDED10·1 - - --- , . \ ' ,
' 

I 
' 

SIDE APPROACH ROAD I• / • 10' ' 
\I/ ' 
.._50'R10:1 OR FLATTER / ; SUPERELEVATED CUT SECTION 

1 

EDGE OF TRAVELED WAY~ 

MAIN 

MEDIAN WIDTH GREATER THAN 50 FT. 

* ~aJ~;INGTYPICAL PLANS FOR 
EMERGENCY MEDIAN CROSS OVER 

"SLOPE-, LHCJER ,.-ff!--,.
LOCATION OF RADIUS POINTS MAY BE ADJUSTED FOR BEST FIT * _, - /1 EDGE --lI I EXISTING GROUND 

I . ~ ---- * ICUT SECTION Y2 FILL SECTION - i -
TYPICAL SECTION FOR APPROACH (ACCESS) ROAD 30' VERTICAL 

CURVE 10' 
NOTE: ROAD APPROACHES WHICH REQUIRE HMA (ASPHALT) PAVEMENT SHALL BE PLACED ROUNDING 

,-1•--20 FT. MIN.---•1 AT THE FOLLOWING DISTANCES BACK FROM THE ROADWAY EDGE OF PAVEMENT: 

10:J DR FLATTER 1. RESIDENTIAL OR AGRICULTURAL FIELD ENTRANCES - PAVE 4 FEET BACK.10:l OR FLA:',;~~;',,,~,· IBS>W»¥k~~ SUPERELEVATED FILL SECTION2. THREE OR MORE RESIDENCES OR COMMERCIAL PROPERTY - PAVE 20 FEET BACK 
DR TD ROW LINE, WHICHEVER IS LESS. 

3. PUBLIC STREET - PAVE 50 FEET BACK OR TD ROW LINE, WHICHEVER IS LESS. VERTICAL ALIGNMENT SIDE APPROACH ROADS
TYPICAL SECTION FOR MEDIAN CROSS OVER 4. IF EXISTING ACCESS IS PAVED, THEN FEATHER NEW ASPHALT OVERLAY INTERSECTING MAIN ROADWAY

A MINIMUM OF 2 FEET BACK DR AS DIRECTED BY THE ENGINEER.
ANY REQUIRED PIPE DR INLET FOR MEDIAN DRAINAGE SHALL HAVE A * TANGENT SLOPE NOT STEEPER THAN 8% BEYOND THE VERTICAL CURVE.TRAVERSABLE DESIGN AS SPECIFIED ON THE PLANS 

THE SLOPE MAY BE STEEPER,IF REQUIRED, TD MEET EXISTING APPROACH 
SLOPE. HDWEVER, APPRDACH ROAD SLOPE SHOULD NOT BE STEEPER 
THAN EXISTING SLOPE. 
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.------- A .----- B .-----c 

GENERAL NOTES 

I. ALL DITCHES SHALL BE CONSTRUCTED TO THE LINES AND GRADES AS SHOWN 
ON THE PLANS,USING THE DITCH SECTION AS SHOWN ON THE PLANS,OR AS 
SPECIFIED BY THE ENGINEER. 

2. CONCRETE LINING WILL BE PAID FOR AS CONCRETE SLOPE AND DITCH PAVING. 

FLOW w 
4" MIN . 
CUTOFF WALL 

3. PROVIDE A CUTOFF WALL AND RIPRAP AT THE END OF CONCRETE-LINED DITCH. 

TRANSVERSE JOINTS SPACED 
EVERY 10 FT. (TYP.) OR AS 
SHOWN ON THE PLANS 

------ A DITCH PLAN VIEW 
----B ----c 

R = 9" (W S 24") TOP DF DIKE 
TOP OF DIKE 

18" (W > 24") 

T = 4" OR AS SPECIFIED * 

/ .. ,,.. . . 
t> . . C, . : -... •e. :__• - ._ ._. - ,_ ...: .../. t;,., . •~ . C, • ~ • t> 

. A · . A · . A · . A · . A · . A · . A · 
3'. ·'.· ·'.· ·'.· ·'.· ·'.· ·'.· ·'.·J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2:1 SLOPE MAXIMUM 2:1 SLOPE MAXIMUM 

WEEPHOLES WILL BE REQUIRED 
EVERY 10 FT. OR AS 
SHOWN ON THE PLANS w 

. A · . A · . A · . A · . A · . A · . A · . . . . . . . . . . . . . . .. . . . . . . 
D> . ~ - f> - ~ - t> - ~ - C. . ~ - 1> - ~ - t> - ~ °' - ~ - t> 

. . . . . . . . . . . . . . . 
' A · . A · . A · . A · ' A · 

SECTION C-C 
RIPRAP-LINED DITCH 

. f> .. t> _ 
RIPRAP GRADATION SHALL BE AS SPECIFIED IN THE CONTRACT. 

SECTION A-A 
CONCRETE-LINED DITCH 1. w .1 

* FOR SECTIONS WHERE W S 18" SECTION 8-8 
AND D S 18" USE T= 3" CUTOFF WALL EXCAVATE DITCH SECTION AFTER ENTIRE EMBANKMENT 

HAS BEEN PLACED AND COMPACTED TO PROPER DENSITY. 
EXCAVATION WILL BE PAID FOR AS STRUCTURE EXCAVATION. 

D 

(INCHES) 12 

CU. YDS. PER 100 UN. FT. 

W (INCHES) 

18 24 36 48 ORIGINAL GROUND LINE 

USE EXCAVATED MATERIAL TO 
CONSTRUCT DIKE ON LOWER SIDE 
OF DITCH WHERE NECESSARY 

I· X • I I· X • I 
2:1 SLOPE DR FLATTER 

18 6.3* 6.7* 9.6 10.8 12.0 D 

24 9.9 10.5 11.6 12.8 14.0 2:1 SLOPE OR FLATTER ! 
30 12.3 12.9 13.5 14.8 16.0 

36 14.3 14.9 15.5 16.7 18.0 
ORIGINAL GROUND LINE 

48 19.4 20.7 21.9 

1- w ·1 TYPICAL SECTIONS FOR DITCHES EMBANKMENT SECTIONS 
CONCRETE-LINED DITCH NOTE: SEE STRUCTURE NOTES ON THE PLANS FOR DIMENSIONS W,D, AND SL. 

DIMENSION X = W/2 WITH MINIMUM OF 2 FT. UNLESS OTHERWISEQUANTITIES CUT SECTIONS SHOWN ON THE PLANS, W = 1 FT., SL = 2:1 OR FLATTER. 
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SUPERELEV A TION NOTES 
I. THIS STANDARD PLAN SHOWS THE REQUIRED RATES OF SUPERELEVATION 

FOR THE VARIOUS RADIUS LENGTHS AT DIFFERENT DESIGN SPEEDS FOR 
THE MAXIMUM SUPERELEVATION RATE OF 8%. ALTERNATIVE MAXIMUM RATE 
OF SUPERELEVATION SHALL BE USED FOR CROWNED HIGHWAYS WHEN 
SPECIFIED ON THE PLANS. 

2. VALUES ARE FOR DESIGN ELEMENTS RELATED TO DESIGN SPEED 
AND HORIZONTAL CURVATURE FOR 2-LANE AND 4-LANE HIGHWAYS. 

e max= 8% TABLE CONTINUES ON SHEET 2. 
3. NUMBER OF LANES ROTATED: 

A. ONE LANE ROTATED IS TYPICAL FOR A 
TWO-LANE HIGHWAY. 

B. TWO LANES ROTATED ARE TYPICAL FOR A 
Vd =15 mph Vd=20 mph Vd=25 mph Vd=30 mph Vd=35 mph Vd=40 mph Vd=45 mph Vd=50 mph FOUR-LANE HIGHWAY. 

4. SPIRALS ARE RECOMMENDED BELOW THE HEAVY LINE IN THE TABLES. 

L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) SPIRALS ARE PERMISSIBLE BUT NOT RECOMMENDED ABOVE THE HEAVY 
LINE. SPIRAL LENGTHS MAY BE ROUNDED TO MULTIPLES OF 50 FEET 

e R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 e 
FOR CALCULATION CONVENIENCE. 

(%) (FT.) LN LNS (FT.) LN LNS (FT.) LN LNS (FT.) LN LNS (FT.) LN LNS (FT.) LN LNS (FT.) LN LNS (FT.) LN LNS (%) 
2.0 676-<932 31 46 1190-<1640 32 49 1720-<2370 34 51 2370-<3240 36 55 3120-<4260 39 58 3970-<5410 41 62 4930-<6710 44 67 5990-<8150 48 72 2.0 
2.2 605-<676 34 51 1070-<1190 36 54 1550-<1720 38 57 2130-<2370 40 60 2800-<3120 43 64 3570-<3970 46 68 4440-<4930 49 73 5400-<5990 53 79 2.2 
2.4 546-<605 37 55 959-<1070 39 58 1400-<1550 41 62 1930-<2130 44 65 2540-<2800 46 70 3240-<3570 50 74 4030-<4440 53 80 4910-<5400 58 86 2.4 e = SUPERELEVATION RATE 
2.6 
2.8 

496-<546 
453-<496 

40 
43 

60 
65 

872-<959 
796-<872 

42 
45 

63 
68 

1280-<1400 
1170-<1280 

45 
48 

67 
72 

1760-<1930 
1610-<1760 

47 
51 

71 
76 

2320-<2540 
2130-<2320 

50 
54 

75 
81 

2960-<3240 
2720-<2960 

54 
58 

81 
87 

3690-<4030 
3390-<3690 

58 
62 

87 
93 

4490-<4910 
4130-<4490 

62 
67 

94 
IOI 

2.6 
2.8 R - RADIUS OF CURVE 

3.0 415-<453 46 69 730-<796 49 73 1070-<1170 51 77 1480-<1610 55 82 1960-<2130 58 87 2510-<2720 62 93 3130-<3390 67 100 3820-<4130 72 108 3.0 Vd - ASSUMED DESIGN SPEED 
3.2 382-<415 49 74 672-<730 52 78 985-<1070 55 82 1370-<1480 58 87 1820-<1960 62 93 2330-<2510 66 99 2900-<3130 71 107 3550-<3820 77 115 3.2 
3.4 352-<382 52 78 620-<672 55 83 911-<985 58 87 1270-<1370 62 93 1690-<1820 66 99 2170-<2330 70 106 2700-<2900 76 113 3300-<3550 82 122 3.4 L - LENGTH OF SUPERELEVATION 
3.6 324-<352 55 83 572-<620 58 88 845-<911 62 93 1180-<1270 65 98 1570-<1690 70 105 2020-<2170 74 112 2520-<2700 80 120 3090-<3300 86 130 3.6 RUNOFF OR SPIRAL LENGTH 
3.8 
4.0 

300-<324 
277-<300 

58 
62 

88 
92 

530-<572 
490-<530 

62 
65 

92 
97 

784-<845 
729-<784 

65 
69 

98 
103 

1100-<1180 
1030-<1100 

69 
73 

104 
109 

1470-<1570 
1370-<1470 

74 
77 

110 
116 

1890-<2020 
1770-<1890 

79 
83 

118 
124 

2360-<2520 
2220-<2360 

84 
89 

127 
133 

2890-<3090 
2720-<2890 

91 
96 

137 
144 

3.8 
4.0 

LN - TRAVEL LANE 

4.2 255-<277 65 97 453-<490 68 102 678-<729 72 108 955-<1030 76 115 1280-<1370 81 122 1660-<1770 87 130 2080-<2220 93 140 2560-<2720 IOI 151 4.2 
4.4 235-<255 68 102 418-<453 71 107 630-<678 75 113 893-<955 80 120 1200-<1280 85 128 1560-<1660 91 137 1960-<2080 98 147 2410-<2560 106 158 4.4 
4.6 215-<235 71 106 384-<418 75 112 585-<630 79 118 834-<893 84 125 1130-<1200 89 134 1470-<1560 95 143 1850-<1960 102 153 2280-<2410 110 166 4.6 
4.8 193-<215 74 111 349-<384 78 117 542-<585 82 123 779-<834 87 131 1060-<1130 93 139 1390-<1470 99 149 1750-<1850 107 160 2160-<2280 115 173 4.8 
5.0 172-<193 77 115 314-<349 81 122 499-<542 86 129 727-<779 91 136 991-<1060 97 145 1310-<1390 103 155 1650-<1750 Ill 167 2040-<2160 120 180 5.0 
5.2 154-<172 80 120 284-<314 84 126 457-<499 89 134 676-<727 95 142 929-<991 IOI 151 1230-<1310 108 161 1560-<1650 116 173 1930-<2040 125 187 5.2 
5.4 139-<154 83 125 258-<284 88 131 420-<457 93 139 627-<676 98 147 870-<929 105 157 1160-<1230 112 168 1480-<1560 120 180 1830-<1930 130 194 5.4 
5.6 126-<139 86 129 236-<258 91 136 387-<420 96 144 582-<627 102 153 813-<870 108 163 1090-<1160 116 174 1390-<1480 124 187 1740-<1830 134 202 5.6 
5.8 115-<126 89 134 216-<236 94 141 358-<387 99 149 542-<582 105 158 761-<813 112 168 1030-<1090 120 180 1320-<1390 129 193 1650-<1740 139 209 5.8 
6.0 105-<115 92 138 199-<216 97 146 332-<358 103 154 506-<542 109 164 713-<761 116 174 965-<1030 124 186 1250-<1320 133 200 1560-<1650 144 216 6.0 
6.2 97-<105 95 143 184-<199 IOI 151 308-<332 106 159 472-<506 113 169 669-<713 120 180 909-<965 128 192 1180-<1250 138 207 1480-<1560 149 223 6.2 
6.4 89-<97 98 148 170-<184 104 156 287-<308 110 165 442-<472 116 175 628-<669 124 186 857-<909 132 199 1110-<1180 142 213 1400-<1480 154 230 6.4 
6.6 82-<89 102 152 157-<170 107 161 267-<287 113 170 413-<442 120 180 590-<628 128 192 808-<857 137 205 1050-<1110 147 220 1330-<1400 158 238 6.6 
6.8 76-<82 105 157 146-<157 110 165 248-<267 117 175 386-<413 124 185 553-<590 132 197 761-<808 141 211 990-<1050 151 227 1260-<1330 163 245 6.8 
7.0 70-<76 108 162 135-<146 114 170 231-<248 120 180 360-<386 127 191 518-<553 135 203 716-<761 145 217 933-<990 156 233 1190-<1260 168 252 7.0 
7.2 64-<70 111 166 125-<135 117 175 214-<231 123 185 336-<360 131 196 485-<518 139 209 672-<716 149 223 878-<933 160 240 1120-<1190 173 259 7.2 
7.4 59-<64 114 171 115-<125 120 180 198-<214 127 190 312-<336 135 202 451-<485 143 215 628-<672 153 230 822-<878 164 247 1060-<1120 178 266 7.4 
7.6 54-<59 117 175 105-<115 123 185 182-<198 130 195 287-<312 138 207 417-<451 147 221 583-<628 157 236 765-<822 169 253 980-<1060 182 274 7.6 
7.8 48-<54 120 180 94-<105 126 190 164-<182 134 201 261-<287 142 213 380-<417 151 226 533-<583 161 242 701-<765 173 260 901-<980 187 281 7.8 
8.0 38-<48 123 185 76-<94 130 195 134-<164 137 206 214-<261 145 218 314-<380 155 232 444-<533 166 248 587-<701 178 267 758-<901 192 288 8.0 
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1

------L------. 
1 +6o%L --j-- ~o%L ___: ._.,\_.I / 
I • I SC I

'--VC--i T.S,1 P.C. I OR. IE T : ~--•60% L--~~ / 
I I OUTSIDE OR IB.T. + DR I C.S. 1 . . OUTSIDE I I I _/. 

I SHOULDER ST I P.T. I SHOULDER I* I L I ____.,, ,_ 
- · ~ RUNOUT ~ - -- · - - ---r---· 1I PROFILE G 1 

I I I I
: I : I 

- - .L - - _I_ - - C,.S. I £_:\ .rvc , r-vc-1 I i I I T.S. 1 • P.C. I 'i)\l- II 

- I ~VC---.! DR I :,.C. I
I 

DR : B.T.I 
I : , *RUNOUT I ,02L/e I : 1L-,041.../ie____J I S.T. 1 

• P.T. I 

I I -~l=----;-l~I~N~SI~DE==--_ 1 •o21 'e · 1• • 1 ---.Ci__IN_s_ID_E_ I 

1 Lf1 I I SHOULDER---J * RUNOUT L-----1 : SHOULDER 1 

B.T. E.T. .02'/FT.42'/FT 1 !!!.!!:;- : 
NC .021/FT~O.O'/FT RC _!-----

VC - TD OBTAIN SMOOTH PROFILES ON PAVEMENT • RUNDUT LENGTH SHOULD USUALLY BE , 02L/e. 
EDGES, VERTICAL CURVES MAY BE INSERTED AT WHEN CONDITIONS ARE SUCH THAT THIS LENGTH e = MAXIMUM RATE OF SUPERELEVATION IN FEET 
THE ANGULAR BREAK POINTS. UNLESS RESTRAINING IS NOT SUITABLE, THE DESIGNER SHALL CHOOSE (PER FOOT OF WIDTH) FOR THE GIVEN RADIUS 
CONDITIONS EXIST, THE LENGTH OF VERTICAL ANOTHER LENGTH TD SUIT CONDITIONS. OF CURVE AND DESIGN SPEED. 
CURVE SELECTED,IN FEET,SHDULD BE AT 
LEAST NUMERICALLY EQUAL TD THE 0 = PIVOT 
DESIGN SPEED, AND ND MORE THAN .04L/e · + = WHEN CURVE IS NOT SPIRALED. SUPERELEVATION DIAGRAMS 

FOR CROWNED HIGHWAYS 
e max= 8% TABLE CONTINUED FROM SHEET 1. 

Vd =50 mph Vd =55 mph Vd =60 mph Vd =65 mph Vd =70 mph Vd =75 mph Vd =80 mph R- RADIUS OF CURVE BT - BEGINNING OF TRANSITION 

Vd- ASSUMED DESIGN SPEED ET - ENDING OF TRANSITION 
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L - LENGTH OF SUPERELEVATION TS- TANGENT TD SPIRAL 

RUNOFF DR SPIRAL LENGTH ST - SPIRAL TD TANGENT 
e R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 e NC- NORMAL CROWN SECTION PC- POINT OF CURVATURE(%) (FT.)(FT.) LN (FT.) (FT.) LN (FT.) LN (FT.) LN (FT.) LN LNS (%)LNS LN LNS LNS LNS LN LNS LNS RC- REMOVE ADVERSE CROWN, Pl - POINT OF INTERSECTION
2.0 5990-<8150 48 72 7150-<9720 51 77 8440-<11500 53 80 9510-<12900 56 84 10700-<14500 60 90 12000-<16100 63 95 13300-<17800 69 103 2.0 SUPERELEVATE AT NORMAL PT - POINT OF TANGENT2.2 5400-<5990 53 79 6450-<7150 56 84 7620-<8440 59 88 8600-<9510 61 92 9660-<10700 66 99 10800-<12000 69 104 12000-<13300 75 113 2.2 CROWN SLOPE 
2.4 7830-<8600 67 100 8810-<9660 72 108 9850-<10800 76 114 11000-<12000 82 123 2.4 CS- CURVE TD SPIRAL4910-<5400 58 86 5870-<6450 61 92 6930-<7620 64 96 VC- VERTICAL CURVE

7180-<7830 73 1092.6 4490-<4910 62 94 5370-<5870 66 100 6350-<6930 69 104 8090-<8810 78 117 9050-<9850 82 123 10100-<11000 89 134 2.6 SC- SPIRAL TD CURVELN - TRAVEL LANE4130-<4490 67 101 4950-<5370 71 107 6630-<7180 78 117 7470-<8090 84 126 8370-<9050 88 133 9340-<10100 96 144 2.8 
3.0 
2.8 5850-<6350 75 112 

6140-<6630 84 126 6930-<7470 90 135 7780-<8370 95 142 8700-<9340 103 154 3.0 
3.2 

4580-<4950 77 1153820-<4130 72 108 5420-<5850 80 120 
3550-<3820 77 115 4250-<4580 82 123 5040-<5420 85 128 5720-<6140 89 134 6460-<6930 96 144 7260-<7780 101 152 8130-<8700 110 165 3.2 

3.4 5350-<5720 95 142 6050-<6460 102 153 6800-<7260 107 161 7620-<8130 117 175 3.4 
3.6 

3300-<3550 82 122 3970-<4250 87 130 4700-<5040 91 136 
6400-<6800 114 1715010-<5350 100 151 5680-<6050 108 162 7180-<7620 123 185 3.63090-<3300 86 130 3710-<3970 92 138 4400-<4700 96 144 SUPERELEVATION NOTES3.8 3480-<3710 97 146 4140-<4400 101 152 4710-<5010 106 159 5350-<5680 114 171 6780-<7180 130 195 3.8 

4.0 
2890-<3090 91 137 6030-<6400 120 180 

4450-<4710 112 167 5050-<5350 120 180 5710-<6030 126 189 6420-<6780 137 206 4.02720-<2890 96 144 3270-<3480 102 153 3890-<4140 107 160 I. THIS STANDARD PLAN SHOWS THE REQUIRED RATES OF SUPERELEVATIDN 
4.2 4200-<4450 117 176 4780-<5050 126 189 5410-<5710 133 199 6090-<6420 144 216 4.22560-<2720 101 151 3080-<3270 107 161 3670-<3890 112 168 FDR THE VARIOUS RADIUS LENGTHS AT DIFFERENT DESIGN SPEEDS FDR 
4.4 THE MAXIMUM SUPERELEVATIDN RATE OF 8%. ALTERNATIVE MAXIMUM RATE 

OF SUPERELEVATIDN SHALL BE USED FOR CROWNED HIGHWAYS WHEN 
3470-<3670 117 176 3980-<4200 123 184 4540-<4780 132 198 5140-<5410 139 208 5800-<6090 151 226 4.42410-<2560 106 158 2910-<3080 112 169 

4.6 3770-<3980 128 193 4310-<4540 138 207 4890-<5140 145 218 5530-<5800 158 237 4.62280-<2410 110 166 2750-<2910 117 176 3290-<3470 123 184 SPECIFIED ON THE PLANS.
3590-<3770 134 201 4100-<4310 144 216 4670-<4890 152 227 5280-<5530 165 247 4.8 

5.0 
4.8 2160-<2280 115 173 2610-<2750 123 184 3120-<3290 128 192 

3410-<3590 140 209 3910-<4100 150 225 4460-<4670 158 237 5050-<5280 171 257 5.02040-<2160 120 180 2470-<2610 128 191 2960-<3120 133 200 2. VALUES ARE FDR DESIGN ELEMENTS RELATED TD DESIGN SPEED 
5.2 4840-<5050 178 267 5.23250-<3410 145 218 37 40-<3910 156 234 4260-<4460 164 246 AND HORIZONTAL CURVATURE FOR 2-LANE AND 4-LANE HIGHWAYS. 
5.4 

1930-<2040 125 187 2350-<2470 133 199 2820-<2960 139 208 
1830-<1930 130 194 3110-<3250 151 226 3570-<3740 162 243 4090-<4260 171 256 4640-<4840 185 278 5.42230-<2350 138 207 2680-<2820 144 216 3. NUMBER OF LANES ROTATED:

5.6 2970-<3110 156 234 3420-<3570 168 252 3920-<4090 177 265 4460-<4640 192 288 5.61740-<1830 134 202 2120-<2230 143 214 2550-<2680 149 224 A. ONE LANE ROTATED IS TYPICAL FOR A 
5.8 2840-<2970 162 243 3280-<3420 174 261 3760-<3920 183 275 4290-<4460 199 298 5.81650-<1740 139 209 2010-<2120 148 222 2430-<2550 155 232 TWO-LANE HIGHWAY. 
6.0 2710-<2840 167 251 3150-<3280 180 270 3620-<3760 189 284 4140-<4290 206 309 6.01560-<1650 144 216 1920-<2010 153 230 2320-<2430 160 240 B. TWO LANES ROTATED ARE TYPICAL FOR A 
6.2 1480-<1560 149 223 2600-<2710 173 260 3020-<3150 186 279 3480-<3620 196 294 3990-<4140 213 319 6.21820-<1920 158 237 2210-<2320 165 248 FOUR-LANE HIGHWAY. 
6.4 1400-<1480 154 230 1730-<1820 163 245 2110-<2210 171 256 2490-<2600 179 268 2910-<3020 192 288 3360-<3480 202 303 3850-<3990 219 329 6.4 

4. SPIRALS ARE RECOMMENDED BELOW THE HEAVY LINE IN THE TABLES.6.6 2380-<2490 184 276 2790-<2910 198 297 3240-<3360 208 313 3720-<3850 226 339 6.61330-<1400 158 238 1650-<!730 169 253 2010-<2110 176 264 SPIRALS ARE PERMISSIBLE BUT NOT RECOMMENDED ABOVE THE HEAVY 
6.8 2280-<2380 190 285 2690-<2790 204 306 3120-<3240 215 322 3600-<3720 233 350 6.81260-<1330 163 245 1560-<1650 174 260 1910-<2010 181 272 LINE. SPIRAL LENGTHS MAY BE ROUNDED TD MULTIPLES OF 50 FEET 
7.0 1190-<1260 168 252 1480-<!560 179 268 2180-<2280 195 293 2580-<2690 210 315 3010-<3120 221 332 3480-<3600 240 360 7.0 FOR CALCULATION CONVENIENCE. 
7.2 

1820-<1910 187 280 
2070-<2180 201 301 2470-<2580 216 324 2900-<3010 227 341 3370-<3480 247 370 7.2 

7.4 
1120-<1190 173 259 1400-<1480 184 276 1720-<1820 192 288 

1970-<2070 207 310 2350-<2470 222 333 2780-<2900 234 351 3250-<3370 254 381 7.4 
7.6 

1060-<1120 178 266 1320-<1400 189 283 1630-<1720 197 296 
980-<1060 182 274 1230-<1320 194 291 1850-<1970 212 318 2230-<2350 228 342 2650-<2780 240 360 3120-<3250 261 391 7.6 

7.8 
1530-<1630 203 304 

1720-<1850 218 327 2090-<2230 234 351 2500-<2650 246 369 2970-<3120 267 401 7.8 
8.0 

901-<980 187 281 1140-<1230 199 299 1410-<1530 208 312 
1810-<2090 240 360 2210-<2500 253 379 2670-<2970 274 411 8.0758-<901 192 288 960-<1140 204 306 1200-<1410 213 320 1480-<1720 223 335 
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- - - -lt TRAVEL LANES ---------+,...._- SHOULDER ---------.-JSHOULDER r SHlULDER- - -8 

T:P_O: :!:!:::~~~~~:::: =- == = ~1; ~ =~~U~O~R=7~C.NC PROFILE GRADE ANO PIVOT POINT = ='-=--=--=-:: ____________ - - - - - 0.00 /FT. 
TOP OF FINISHED PAVEMENT -------=== 

e - PROFILE GRADE AND PIVOT POINT NC e - - -
• • rn 

---- 60% OF TRANSITION ----•i.1,- 40% OF TRANSITION :--;1 +40% OF •Is.c. OR c.s. T.S. I • P.C. I 5{ I E.T. i----•60% OF TRANSITION • • 
TRANSITION 

DR I B.T. OR I Cs I T.S. IvcS.T. I • P.T. I • • DR I B.T. vc: OUTSIDES.T. I 
SHOULDER 

INSIDE SHOU~LD~ER~L~---+-~v~c~),.----r---+-----+---=:\~I:NS:ID:E~S:H:OULDER vc 
INSIDE SHOULDER 

-L PROFILE GRADE 
PROFILE GRADE I I VC 

I 
PRDPILE GRADEOUTSIDE SHOULDER~ _1=-

I 

2% 2% 2% 2% I IRUNDUT. L-------- INSIDENC I/ vc I 
.02Lte-----i

I 
OUTSIDE SHOULDER I .02 Lie 1--- 02 I / ___! vc: SHOULDER

----O--- . Lte__b.--;;-;;-- I[ VP! _bVP!~ VP! 0% 0% 2% 2% eOUTSIDE NC RC 
DIAGRAMMATIC PROFILE FOR SUPERELEVATION OF OUTSIDE LANES 

-----------L----------- e SHOULDER 

DIAGRAMMATIC PROFILE FOR SUPERELEVATION OF INSIDE LANES 

SUPERELEVATION DIAGRAMS FOR DIVIDED HIGHWAYS SHOULDER PIVOT 
VC - TD OBTAIN SMOOTH PROFILES ON PAVEMENT 

EDGES, VERTICAL CURVES MAY BE INSERTED R- RADIUS OF CURVE VC- VERTICAL CURVE PT - POINT OF TANGENT 
AT THE ANGULAR BREAK POINTS. UNLESS Vd - ASSUMED DESIGN SPEED BT - BEGINNING OF TRANSITION CS- CURVE TD SPIRALRESTRAINING CONDITIONS EXIST, THE LENGTH OF 
VERTICAL CURVE SELECTED,IN FEET,SHDULD L - LENGTH OF SUPERELEVATION ET - ENDING OF TRANSITION SC - SPIRAL TD CURVE 
BE AT LEAST NUMERICALLY EQUAL TO RUNOFF OR SPIRAL LENGTH TS- TANGENT TD SPIRAL LN - TRAVEL LANETHE DESIGN SPEED, AND ND MORE THAN .04L/e . 

NC - NORMAL CROWN SECTION ST - SPIRAL TO TANGENT 
RC - REMOVE ADVERSE CROWN, PC- POINT OF CURVATURE 

SUPERELEVATE AT NORMAL PI - POINT OF INTERSECTIONCROWN SLOPE 

O = PIVOT 

+ = WHEN CURVE IS NOT SPIRALED. 
t,i:1'.....__S_HO-U-LD_E_R_:____________-:-~T-=R-::AV:--E=-L-=LAN~ES=-=---:~~-:--=_C:_~-c--~-~-~--~~,,...._.M-E~;~AN..__...~-~-~=---~-----=---~-----=------=~-::.=-=:~R::...V=.:l..==~l~:_E=.S.:=_=_=__ __ _-_-_-_~=-=_= =_=_=_.:::.-..,_::=~:::_S.:::.f<l_::;~l~::_E-=-R-=:~~T 

8 = MAXIMUM RATE OF SUPERELEVATIDN IN FEET 
(PER FOOT OF WIDTH) FDR THE GIVEN RADIUS 
OF CURVE AND DESIGN SPEED. 

e------- PROFILE GRADE -----L-------. • RUNDUT LENGTH SHOULD usuALL Y BE .02 Ye .'--VC--.J AND PIVOT POINT WHEN CONDITIONS ARE SUCH THAT THIS LENGTH 
I I OUTSIDE ---• 60% L--'-•40% L--: IS NOT SUITABLE, THE DESIGNER SHALL CHOOSE 

SHOULDER I 
I ANOTHER LENGTH TD SUIT CONDITIONS.S.C. IT.S. 1 • P.C. I 

OR I E.T.
I DR 1B.T. DR 

1 

C.S. 1 OUTSIDE• P.T. I . • • ·~0% ~ \ /S.T. I 
I SHOULDER i-.- - - - 60 x L- -~__1-?</

I I I I I ,t-VC=1 ~Vc~ 
1PROFILE GRADE 1 I I. I I~ 

1.04L/e ___.j : INSIDE - - t - - - .=-) _ :- - - - - - - - - -1- - - - - - -:- - - - . - RUNOUT 14----- - -- . -L- ----- I 
I I I 

I SHOULDER I 
~ 

I* 
RUNOUT 

I----L----- I I
*RUNOUT I I e,S• I t:\.B.T. E.T. INSIDE T.S. 1 +P.C. I GR II' .02L/8 'I 

SHOULDER DR I 5 ,C,. I 

I 2% 2% S.T. I 
I + P.T.: 

I OR I B.T. 

~ .:::.:-0-- I 

NC 2% 10.0'/FT RC--=::-o------- ~ 

SUPERELEVATION DIAGRAMS FOR DIVIDED HIGHWAY CENTER PIVOT 
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' L I 
-vc_.J 

I I I OUTSIDE I 
I ' SHOULDER I ~ - ~60% L- -....:-- I /•60% L--i--•4o% L~ I 

I \ ,,,. ·~I I I l I 
I I I ~I • I S.C. I I IT.S. I P.C. I OR I E.T. I I 

I 1*RUNDUT~ - -- -L I - I
I I IOR I B.T. OR I C.S. I OUTSIDE IIIrVC ' r-VC1 I 

!--VC---.J 
I I I I

I'~'I SHC>JLDER I II L-.04L/e--l I I IPROFILE GRAD I I 
I 

INSIDE I I I I 
1 

I I --=--t- --:--- 1 SHOULDER I I I C,.S· I £_:\.I--J*RUNOUT IL I I I cR 1II I I B.T. E.T. ':, .C, . II T.S. I +P.C. 1. II *RUNDUT I 
I•I• 'I I INSIDE OR I B.T. OR II .02L/e 1 .02L/e 1 SHOULDER vc - TO OBTAIN SMOOTH PROFILES ON PAVEMENT S.T. I + P.T. II 

I EDGES, VERTICAL CURVES MAY BE INSERTED AT R - RADIUS OF CURVE: 2,~%2% Jc 27. THE ANGULAR BREAK POINTS. UNLESS RESTRAINING Vd - ASSUMED DESIGN SPEED
2% ~0.0'/FT RC CONDITIONS EXIST, THE LENGTH OF VERTICAL 

CURVE SELECTED,IN FEET,SHDULD BE AT L - LENGTH OF SUPERELEVATION>-
I 

LEAST NUMERICALLY EQUAL TD THE RUNOFF OR SPIRAL LENGTH 
DESIGN SPEED, AND NO MORE THAN .04 L/e . 

1 
NC - NORMAL CROWN SECTION 

RC - REMOVE ADVERSE CROWN,0 =PIVOT 
SUPERELEVATE AT NORMAL 

+ = WHEN CURVE IS NOT SPIRALLED. CROWN SLOPE 
e =MAXIMUM RATE OF SUPERELEVATION IN FEET LN - TRAVEL LANETRAVEL LANES MEDIAN TRAVEL LANES (PER FOOT OF WIDTH) FOR THE GIVEN RADIUS·1 ~OUL:R 1 V C- VERTICAL CURVESHC>JLDER OF CURVE AND DESIGN SPEED. 

BT - BEGINNING OF TRANSITION* RUNOUT LENGTH SHOULD USUALLY BE .02 L/e 
WHEN CONDITIONS ARE SUCH THAT THIS LENGTH ET - ENDING OF TRANSITION 

_______ - -_-_ -_-_ -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~RC IS NOT SUITABLE, THE DESIGNER SHALL CHOOSE TS- TANGENT TO SPIRAL
ANOTHER LENGTH TO SUIT CONDITIONS. 

- - - - - - 0 0'/FT ST - SPIRAL TO TANGENT

f ~NC. p C - POINT OF CURVATURE 
(1 INC 
f1:=:re- - - ---------- PROFILE GRADE PI - POINT OF INTERSECTION 

AND PIVOT POINT PT - POINT OF TANGENT 

CS- CURVE TO SPIRAL 

SUPERELEV A TION DIAGRAMS SC- SPIRAL TO CURVE 

SUPERELEV A TION NOTES 
emax = 4% I. THIS STANDARD PLAN SHOWS THE REQUIRED 

IF THE CALCULATED RADIUS FALLS BETWEEN TWO RADII, GO TO THE NEXT LOWEST RADIUS VALUE. RATES OF SUPERELEVATION FOR THE VARIOUS 
RADIUS LENGTHS AT DIFFERENT DESIGN SPEEDS 
FOR THE MAXIMUM SUPERELEVATION RATE OF 4%.Vd =15 mph Vd=20 mph Vd=25 mph Vd=30 mph Vd=35 mph Vd=40 mph Vd=45 mph Vd=50 mph Vd=55 mph Vd=60 mph ALTERNATIVE MAXIMUM RATE OF SUPERELEVATION 
SHALL BE USED FOR STREETS WHEN SPECIFIED 
ON THE PLANS.L (FT.) L (FT.)L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) 

2. USE OF e max =4% SHOULD BE LIMITED 
e TO URBAN CONDITIONS.RR 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 1 2 e 

(%) (%)(FT.) (FT.) (FT.) LN (FT.) (FT.) (FT.) (FT.) (FT.) (FT.) (FT.)LN LNS LN LNS LN LNS LNS LN LNS LN LNS LN LNS LN LNS LN LNS LN LNS 3. VALUES ARE FOR DESIGN ELEMENTS RELATED 
2.0 506-<796 31 46 902-<1410 32 49 1340-<2050 34 51 1880-<2830 36 55 2490-<3730 39 58 3220-<4770 41 62 4040-<5930 44 67 4940-<7220 48 72 5950-<8650 51 77 7080-<10300 53 80 2.0 TO DESIGN SPEED AND HORIZONTAL CURVATURE 
2.2 399-<506 34 51 723-<902 36 54 1110-<1340 38 57 1580-<1880 40 60 2120-<2490 43 64 2760-<3220 46 68 3480-<4040 49 73 4280-<4940 53 79 5180-<5950 56 84 6190-<7080 59 88 2.2 FOR TWO LANE AND FOUR LANE STREETS. 
2.4 37 41 70 74 64 2.4271-<399 55 513-<723 39 58 838-<1110 62 1270-<1580 44 65 1760-<2120 46 2340-<2760 50 2980-<3480 53 80 3690-<4280 58 86 4500-<5180 61 92 5410-<6190 96 

4. WHERE SIDE STREETS OR ROADS INTERSECT,2.6 201-<271 40 388-<513 42 45 67 1000-<1270 47 71 1420-<1760 50 75 54 81 2490-<2980 58 87 94 3870-<4500 100 4700-<5410 104 2.6 60 63 650-<838 1930-<2340 3130-<3690 62 66 69 THE RATE OF SUPERELEVATION MAY BE REDUCED
76 87 71 752.8 157-<201 43 65 308-<388 45 68 524-<650 48 72 817-<1000 51 1170-<1420 54 81 1620-<1930 58 2100-<2490 62 93 2660-<3130 67 IOI 3310-<3870 107 4060-<4700 112 2.8 TO FACILITATE A SMOOTH INTERSECTION OF 

3.0 127-<157 46 69 251-<308 49 73 433-<524 51 77 681-<817 55 82 982-<1170 58 87 1370-<1620 62 93 1800-<2100 67 100 2290-<2660 72 108 2860-<3310 77 115 3530-<4060 80 120 3.0 THE PROFILE GRADES. 
3.2 105-<127 49 74 209-<251 78 87 835-<982 62 93 66 99 1550-<!800 71 107 77 115 123 128 3.2 
3.4 

52 363-<433 55 82 576-<681 58 1180-<1370 1980-<2290 2490-<2860 82 3090-<3530 85 
5. NUMBER OF LANES ROTATED:88-<105 52 78 175-<209 55 83 307-<363 58 87 490-<576 62 93 714-<835 66 99 1010-<1180 70 106 1340-<1550 76 113 1720-<1980 82 122 2170-<2490 87 130 2700-<3090 91 136 3.4 

A. ONE LANE ROTATED IS TYPICAL FOR A3.6 73-<88 55 83 147-<175 58 88 259-<307 62 93 416-<490 65 98 610-<714 70 105 865-<1010 74 112 1150-<1340 80 120 1480-<1720 86 130 1880-<2170 92 138 2350-<2700 96 144 3.6 
TWO-LANE HIGHWAY.104 74 79 84 127 137 973.8 61-<73 58 88 122-<147 62 92 215-<259 65 98 348-<416 69 512-<610 110 730-<865 118 970-<1150 1260-<1480 91 1600-<1880 146 2010-<2350 IOI 152 3.8 B. TWO LANES ROTATED ARE TYPICAL FOR A

4.0 4.0 42-<61 62 92 86-<122 65 97 154-<215 69 103 250-<348 73 109 371-<512 77 116 533-<730 83 124 711-<970 89 133 926-<1260 96 144 1190-<1600 102 153 1500-<2010 107 160 FOUR-LANE HIGHWAY. 

6. SPIRALS ARE RECOMMENDED BELOW THE HEAVY 
LINE IN THE TABLES. SPIRALS ARE PERMISSIBLE 
BUT NOT RECOMMENDED ABOVE THE HEAVY LINES. 
SPIRAL LENGTHS MAY BE ROUNDED TD MULTIPLES 
OF 50 FEET FOR CALCULATION CONVENIENCE. 
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L I 4----VC---iI 
I I OUTSIDEI •60% L -:-•4o% L ~ I -· I SHOULDERI II I I1 • I S.C. I I • ·~ 

I --- · 6o%L--~-- /I I I IT.S. 1 P.C. OR I E.T. I1 I
I I I I I ~OR I B. T. OR I c.s. I OUTSIDE 

I I. I I II IrVC-+i r-VC=1 - . -I RUNOUT r--- --- . -L- -r---· I~,~,~~I '-VC---.J I I II IPROFILE GRAD 1 I L-.o4L/e ---l I 
---- _L_ __ I I INSIDE 

I
I I I I I I 

L 
-T 1 SHOULDER 

I I I c.s. I ETI ---l *RUNOUT I T.S. 1 +P.C. I I OR I . . III, *RUNOUT .I I B.T. E.T. OR 1B.T . ORI• 1. I I S.C. II INSIDE S.T. 1 + P.T. 
III .02 L/e : .02 L/e I I SHOULDER VC - TO OBTAIN SMOOTH PROFILES ON PAVEMENTI 

I EDGES, VERTICAL CURVES MAY BE INSERTED AT~: ~ THE ANGULAR BREAK POINTS. UNLESS RESTRAINING R - RADIUS OF CURVE 

1 
C ~ RC ~ CONDITIDNS EXIST, THE LENGTH OF VERTICAL Vd- ASSUMED DESIGN SPEED 

CURVE SELECTED, IN FEET,SHOULD BE NO 
LESS THAN NUMERICALLY EQUAL TO THE L - LENGTH OF SUPERELEVATION 
DESIGN SPEED, AND NO MORE THAN .04 L/e . RUNOFF OR SPIRAL LENGTH 

NC - NORMAL CROWN SECTION 
0 =PIVOT RC- REMOVE ADVERSE CROWN, 

SUPERELEVATE AT NORMAL 
TRAVEL LANES 

+ =WHEN CURVE IS NOT SPIRALLED. 
MEDIAN TRAVEL LANES CROWN SLOPEe =MAXIMUM RATE OF SUPERELEVATIDN IN FEETS~ULOER ra~~, (PER FOOT OF WIDTH) FOR THE GIVEN RADIUS LN - TRAVEL LANE 

OF CURVE AND DESIGN SPEED. V C- VERTICAL CURVE 
*RUNOUT LENGTH SHOULD USUALLY BE .02 L/e BT - BEGINNING OF TRANSITION 

WHEN CONDITIDNS ARE SUCH THAT THIS LENGTH----------~~~~~~~~~~~~~~~~~~~~~~~~~~RC ET - ENDING OF TRANSITIONIS NOT SUITABLE, THE DESIGNER SHALL CHOOSEQ_____JNC 
ANOTHER LENGTH TO SUIT CONDITIONS. TS- TANGENT TO SPIRAL

[PROFILE GRADE NCO.O'/FTd ~e----- --------- ST - SPIRAL TO TANGENT 
AND PIVOT POINT SUPERELEV A TION DIAGRAMS PC- POINT OF CURVATURE 

PI - POINT OF INTERSECTION 

PT - POINT OF TANGENT emax = 6% 
CS- CURVE TO SPIRAL 

SC - SPIRAL TO CURVEVd =15 mph Vd=20 mph Vd=25 mph Vd=30 mph Vd=35 mph Vd=40 mph Vd=45 mph Vd=50 mph Vd=55 mph Vd=60 mph 
SUPERELEV A TION NOTES 

L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) 
I. THIS STANDARD PLAN SHOWS THE REQUIRED 

RATES OF SUPERELEVATION FOR THE
Re R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 1 2 R 1 2 R 1 2 e VARIOUS RADIUS LENGTHS AT DIFFERENT 

(%) (%) DESIGN SPEEDS FOR THE MAXIMUM 
2.0 

(FT.) (FT.) (FT.) (FT.) (FT.) (FT.) (FT.) (FT.) (FT.) (FT.)LN LNS LN LNS LN LNS LN LNS LN LNS LN LNS LN LNS LN LNS LN LNS LN LNS 
SUPERELEVATION RATE OF 6%. 
MAXIMUM RATE OF SUPERELEVATION SHALL 

46 49 34 51 2240-<3130 36 55 39 58 3770-<5230 41 62 4680-<6480 44 67 5700-<7870 48 72 51 77 80 2.0614-<868 31 1120-<1580 32 1630-<2290 2950-<4100 6820-<9410 8060-<11100 53 
543-<614 1450-<1630 2000-<2240 2630-<2950 3370-<3770 4190-<4680 5100-<5700 6110-<6820 7230-<80602.2 34 991-<1120 54 38 57 40 60 43 64 46 68 49 73 53 79 56 84 88 2.2 51 36 59 

BE USED FOR STREETS WHEN SPECIFIED482-<543 1300-<1450 1790-<2000 2360-<2630 3030-<3370 3770-<4190 4600-<5100 5520-<6110 6540-<72302.4 37 55 884-<991 39 58 41 62 44 65 46 70 50 74 53 80 58 86 61 92 64 96 2.4 
ON THE PLANS.2.6 67 47 71 75 87 104 2.6 

2.8 
430-<482 40 60 791-<884 42 63 1170-<1300 45 1610-<1790 2130-<2360 50 2740-<3030 54 81 3420-<3770 58 4170-<4600 62 94 5020-<5520 66 100 5950-<6540 69 

2. VALUES ARE FOR DESIGN ELEMENTS RELATED 
3.0 

384-<430 709-<791 1050-<1170 1460-<1610 1930-<2130 2490-<2740 3110-<3420 3800-<4170 4580-<5020 5440-<595043 65 45 68 48 72 51 76 54 81 58 87 62 93 67 101 71 107 75 112 2.8 
TO DESIGN SPEED AND HORIZONTAL 

3.2 
944-<1050 1320-<1460 2270-<2490 3480-<3800 4200-<4580 4990-<5440341-<384 635-<709 1760-<1930 2840-<311046 69 49 73 51 77 55 82 58 87 62 93 67 100 72 108 77 115 80 120 3.0 

CURVATURE FOR TWO LANE AND FOUR LANE 
STREETS. 

49 74 52 78 850-<944 55 82 1200-<1320 58 87 62 93 66 99 71 107 3200-<3480 77 115 82 123 4600-<4990 85 128 3.2 300-<341 566-<635 1600-<1760 2080-<2270 2600-<2840 3860-<4200 
256-<300 761-<850 1080-<1200 1460-<1600 1900-<2080 2390-<2600 2940-<3200 3560-<3860 4250-<46003.4 52 78 498-<566 55 83 58 87 62 93 66 99 70 106 76 113 82 122 87 130 91 136 3.4 

3.6 209-<256 422-<498 673-<761 972-<1080 1320-<1460 70 1740-<1900 74 2190-<2390 2710-<2940 3290-<3560 3940-<425055 83 58 88 62 93 65 98 105 112 80 120 86 130 92 138 96 144 3.6 3. WHERE SIDE STREETS OR ROADS INTERSECT, 
3.8 176-<209 58 88 358-<422 62 92 583-<673 65 98 864-<972 69 104 1190-<1320 74 110 1590-<1740 79 118 2010-<2190 84 127 2490-<2710 91 137 3040-<3290 97 146 3650-<3940 101 152 3.8 THE RATE OF SUPERELEVATION MAY BE 
4.0 766-<864 1070-<1190 1440-<1590 1840-<2010 2300-<2490 2810-<3040151-<176 309-<358 97 511-<583 69 103 73 109 77 116 124 89 133 96 144 102 153 3390-<3650 107 160 4.0 REDUCED TO FACILITATE A SMOOTH 
4.2 

62 92 65 83 
INTERSECTION OF THE PROFILE GRADES.131-<151 65 97 68 102 452-<511 72 108 684-<766 76 115 960-<1070 81 1310-<1440 87 1680-<1840 2110-<2300 2590-<2810 107 3140-<3390 4.2270-<309 122 130 93 140 101 151 161 112 168 

4.4 71 107 4.4 116-<131 68 102 238-<270 402-<452 75 113 615-<684 80 120 868-<960 85 128 1190-<1310 91 137 1540-<1680 98 147 1940-<2110 106 2400-<2590 2920-<3140158 112 169 117 176 4. NUMBER OF LANES ROTATED:
4.6 71 75 79 4.6 102-<116 106 212-<238 112 360-<402 118 555-<615 84 125 788-<868 89 134 1090-<1190 143 1410-<1540 102 153 1780-<1940 110 166 2210-<2400 117 176 2710-<292095 123 184 A. ONE LANE ROTATED IS TYPICAL FOR A 

1640-<17804.8 74 111 78 117 324-<360 82 123 502-<555 87 718-<788 995-<1090 1300-<1410 107 2050-<2210 2510-<2710 4.891-<102 189-<212 131 93 139 99 149 160 115 173 123 184 128 192 TWO-LANE HIGHWAY. 
5.0 77 115 169-<189 81 122 292-<324 86 129 456-<502 91 136 654-<718 97 145 1190-<1300 167 1510-<1640 1890-<2050 2330-<2510 5.0 82-<91 911-<995 103 155 111 120 180 128 191 133 200 B. TWO LANES ROTATED ARE TYPICAL FOR 
5.2 5.2 73-<82 80 120 152-<169 84 126 264-<292 89 134 413-<456 95 142 595-<654 101 151 833-<911 108 161 1090-<1190 116 173 1390-<1510 125 187 1750-<1890 2160-<2330 A FOUR-LANE HIGHWAY. 
5.4 

133 199 139 208 
1280-<139083 237-<264 373-<413 759-<833 1610-<1750 1990-<2160 5.465-<73 125 136-<152 88 131 93 139 98 147 540-<595 105 157 112 168 995-<1090 120 180 130 194 138 207 144 216 

5. SPIRALS ARE RECOMMENDED BELOW THE5.6 86 129 91 136 212-<237 96 144 335-<373 102 153 487-<540 108 163 174 903-<995 187 1160-<1280 1470-<1610 1830-<1990 5.6 58-<65 121-<136 687-<759 116 124 134 202 143 214 149 224 
HEAVY LINE IN THE TABLES. SPIRALS ARE5.8 51-<58 89 134 106-<121 94 141 186-<212 99 149 296-<335 105 158 431-<487 112 168 611-<687 120 180 806-<903 1040-<!160 1320-<1470 1650-<1830 5.8 129 193 139 209 148 222 155 232 PERMISSIBLE BUT NOT RECOMMENDED ABOVE

833-<10406.0 97 485-<611 6.039-<51 92 138 81-<!06 146 144-<186 103 154 231-<296 109 164 340-<431 116 174 124 186 643-<806 133 200 1060-<1320 1330-<1650144 216 153 230 160 240 THE HEAVY LINES. SPIRAL LENGTHS MAY BE 
ROUNDED TO MULTIPLES OF 50 FEET FOR 
CALCULATION CONVENIENCE. 
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ALL EXCAVATION AND GENERAL NOTESBACKFILL, INCLUDING 0RIGINAL 
BEDDING MATERIAL GROUND x,, ) x,, !. EXCAVATION AND BACKFILL PATTERNS DIFFERENT FROM THOSE INDICATED ON 

---BELOW THIS LINE LINE7 
1~· V' 

THESE SHEETS WILL BE SHOWN ELSEWHERE ON THE PLANS. 
XSHALL BE INCLUDED 

u 
» ~ 

(',IN THE BID PRICE FOR :(;(«/~ 
X X. :)< ~ ~ ><> ><> ~ ~THE PIPE. ABOVE 

THE LINE, THEY SHALL ORIGINAL 
)<X '> ) 9') )< 

/." 
GROUND LINE 7ea K> 

STRUCTURE EXCAVATION 
BE PAID FOR AS 

DIMENSION T0 /7//y/)://)://
SPRING LINEAND EMBANKMENT. •'_, ,:~ X 

~ - t> o.3 Be~ x:>.. A.X 

Y,(0000~~.•-BEDDINGDIMENSION TO IN ~ ! }---12 11 IN ROCKSOIL ~ ,_,,_,,_,,_,,_,,_, iSPRING LINE 
1•11•11•11•11 •1CB 

- -

+36"--·112" IN ROCK 0 

CIRCULAR PIPE 
(WHERE ORIGINAL GROUND LINE IS BETWEEN

PIPE IN TRENCH 0.3 8c AND Be + 1FT. ABOVE FLOWLINE) 

• THE BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN. OF LOOSE STRUCTURE A. WHEN TWO OR MORE CONDUITS ARE LAID SIDE-BY-SIDE, THEY SHALL BE 
BACKFILL (CLASS 1 OR 2). BEDDING IS NOT REQUIRED FOR FLEXIBLE PIPE IN SOIL. PLACED SO THAT THEY ARE Y2 OUTSIDE DIAMETER, OR Y2 OUTSIDE SPAN, 
BEDDING MATERIAL FOR RIGID OR FLEXIBLE PIPE IN ROCK SHALL BE 12 IN. OF LOOSE OR 3 FT. APART, WHICHEVER IS LESS. HOWEVER, IF END SECTIONS ARE USED, 
STRUCTURE BACKFILL, CLASS I. THE MINIMUM SPACING SHALL BE 1 FT. BETWEEN END SECTIONS. 

1'-6" 

(EACH SIDE) 

CIRCULAR PIPE IN FILL ARCH OR ELLIPTICAL PIPE IN FILL 

1'-6" 1'-6" 
CASE 2APPLIES WHEN THE ORIGINAL GROUND LINE 

IS LESS THEN 1FT. ABOVE THE BOTTOM APPLIES WHEN THE ORIGINAL GROUND LINE 
OF THE BOX CULVERT. THE EMBANKMENT IS MORE THAN 1 FT. ABOVE THE 
SHALL BE BUil T UP TO 1FT. ABOVE THE BOTTOM OF THE BOX CULVERT. 
BOTTOM OF THE BOX CULVERT AND THEN 
EXCAVATED TO THE BOTTOM OF THE BOX DROP INLETS AND 
CULVERT. THIS EMBANKMENT AND EXCAVATION CONCRETE BOX CULVERT DIVISION BOXESWILL NOT BE MEASURED AND PAID FOR 
SEPARATELY BUT SHALL BE INCLUDED IN IN BOTH CASES, THE TRENCH (OUTLINED BY THE THICK SOLID LINE)
THE COST OF THE WORK. SHALL THEN BE EXCAVATED TO ACCOMMODATE CONSTRUCTION OF THE BOX CULVERT. 

2. EXCAVATION FOR CHANNEL CHANGE OR CHANNEL IMPROVEMENT WILL BE EITHER 
UNCLASSIFIED EXCAVATION OR MUCK EXCAVATION AND WILL BE NOTED ON THE 
PLANS. EXCAVATION FROM THE CHANNEL FLOWLINE TO THE DEPTH REQUIRED 
FOR THE NEW STRUCTURE AND INCIDENTAL CHANNEL EXCAVATION WILL BE PAID 
FOR AS STRUCTURE EXCAVATION. 

3. STRUCTURE FOOTINGS WHICH ARE LOCATED IN ROCK SHALL BE POURED OUT TO 
UNDISTURBED ROCK WITHOUT FORMING IN CONFORMANCE WITH SUBSECTION 601.09(b). 

4. STRUCTURAL PLATE CULVERTS SHALL BE CONSTRUCTED AS SHOWN ON THE PLANS. 

5. Ba EQUALS THE INSIDE DIAMETER OF A PIPE AND Be EQUALS THE OUTSIDE 
DIAMETER OF A PIPE. FOR THIN WALLED PIPES, IT IS ASSUMED THAT Ba = Be. 

6. APPROXIMATE STRUCTURE EXCAVATION AND BACKFILL QUANTITIES, UP TO 1FT. 
OVER THE PIPE WILL BE SHOWN ON THE PLANS, FOR INFORMATION ONLY. 

LEGEND 
STRUCTURE ROCK11•11•11•[ EXCAVATION LIMITS 

BEDDING~ STRUCTURE BACKFILL, 
~ CLASS 1OR 2, I ~. CONCRETE

AS SHOWN ON PLANS ~ 
= WHEN FLOW LINE OF CULVERT IS LESS THAN 

STRUCTURE BACKFILL, {i\ 0.3 Be BELOW THE ORIGINAL GROUND LINE,~9@2i~22i~I CLASS 1 EMBANKMENT SHALL BE BUil T UP TO 0.3 Be 
ABOVE THE FLOW LINE AND TRENCH EXCAVATED

EMBANKMENT TO THE BOTTOM OF PIPE OR AS SHOWN.[~,~~) MATERIAL 

A. 

~l'~ 

I-WIDTH OF ...l 
APRON 

CONDUIT WITH END SECTIONS 

~ 
FRONT 1'-6"1'-6" 
VIEW SIDE 

HEADWALL 
VIEW 

INCLUDED IN 
STRUCTURE 
BACKFILL 
QUANTITIES 

ORIGINAL GROUND · 
LINE 

END OF PIPE 
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W (OUTSIDE WIDTH OF BOX) W+3' /)
l'-6" 

l'-6"WITHOUT ENO SECTION WITH END SECTION / /-"\--,---------~-~--// 
---------- -~- ~ 

-~--------------- ------:] ______J __ --~- --- ( ""-W------------------ T - W 
~----------- -~-~ -~-~-----------------------------------------+-~- --( 

/11 --------------------HLIMITS OF MEASUREMENT FOR Be+ 3'STRUCTURE EXCAVATION Be /'---------------------~ "' 
8cOR 

+ 6' FOR STRUCTURAL PLATE PIPE CULVERTSBa= INSIDE DIAMETER oR PLAN 
INSIDE SPAN OF PIPE LIMITS OF MEASUREMENT FOR 

STRUCTURE EXCAVATIONBe= OUTSIDE DIAMETER OR THIS HATCHED AREA REPRESENTS STRUCTURERISE OF PIPE 
EXCAVATION PAY QUANTITY FOR PIPES L,~0.3 Ba (FLEXIBLE) 

STRUCTURE EXCAVATION 
AND BACKFILL FOR 

o.3 Be (RIGID) 

-------~--------------- WINGW"-LS_;- SUBGRIDE - l 
'\ c:{):, BOTTOM OF TRENCH 

\_ORIGINAL GROUND 
---------LENGTH OF STRUCTURE PLUS 3'--------

/ ------/ . !> .· !> ------c:{):, FOR APPLICABLE LIMITS OF STRUCTURE EXCAVATION, 
/ / l' ----------,-,- - - - '' - / lPROFILE SEE BEDDING DETAILS ON SHEET 1OF THESE DETAILS. 

STRUCTURE EXCAVATION UP TD 1 FT. ABOVE THE 
TOP OF THE PIPE SHALL BE INCLUDED IN THE BID PRICE 
OF THE PIPE. ; - ~ , ' '' , • . , , ~·- ',OT,;MOF TR;NCHA,-EXCAVAT;D ' . ' ' . . ' ~- - J 

STRUCTURE EXCAVATION MEASUREMENT FOR PIPE CULVERTS 
l__ - - ' - ~ __ ~~ORIGINAL GROUND J 

l'-6" _j • L EMBANKMENT ------------ l'-6"I...._,____________ LENGTH OF STRUCTURE PLUS 3' - · 

W(OUTSIDE WIDTH 
OF STRUCTURE) W+3' PROFILE 

I ------ -----, STRUCTURE EXCAVATION MEASUREMENT FOR CONCRETE BOX CULVERTS,------------"-l -- -- -- -- -- -- -- -- -- ~ - -STR~Co;URE 

LEGEND 
ORIGINAL GROUND LINE1----=----=--~ ~'1-±1 STRUCTURE' 7 >:7/V/V/;:7/y/))'/57/>Y/>7)·;Y)-;y>' [ EXCAVATION LIMITSFINISHED SURF ACE OR

l'-6" GRADING PLANE
LIMITS OF MEASUREMENT FOR STRUCTURE BACKFILL, 
STRUCTURE EXCAVATION ORIGINAL CLASS 1 OR 2,~ 

GROUND AS SHOWN ON PLANS 
LINE 

PLAN 
FINISHED SURFACE OR I~ A . : Al CONCRETE

GRADING PLANE
ORIGINAL GROUND 

ORIGINAL GROUND DR 
GRADING PLANE 

F.L. DITCH 

' BOTTOM OF TRENCH 
AS EXCAVATED 

l'-6" l'-6" 1'-6" 1'-6" 

RETAINING WALL IN CUT & IN PARTIAL CUT l'-6"PROFILE 
ANY ADDITIONAL EXCAVATION BEHIND THE LIMITS SHOWN SHALL BE FILLED WITH CLASS I BACKFILL MATERIAL. 

STRUCTURE EXCAVATION MEASUREMENT FOR DIVISION BOXES THE ADDITIONAL EXCAVATION AND BACKFILL WILL NOT BE MEASURED AND PAID FOR. WINGWALL 
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ORIGINAL GROUND LINE 4' MIN. --J r 
,,,Y.>: 7'>-::y>: 7~Y7,Y,/'>}'/A v->-: 7'>--~707,,y)W>.: v->;.y),y>;,y»,y»,y».y».y>;.Y'
<', . . , I 

GENERAL NOTES 
I. EXCAVATION AND BACKFILL PATTERNS DIFFERENT FROM 

~ \..- - : THOSE INDICATED ON 
THE PLANS. 

THIS SHEET WILL BE SHOWN ON 

2. STRUCTURE FOOTINGS WHICH ARE LOCATED IN ROCK 
'.:::itPL~NED SHALL BE POURED OUT TO UNDISTURBED ROCK 

FINISHED WITHOUT FORMING,IN CONFORMANCE WITH 
SURFACE IF THE CONTRACTOR ELECTS TO EXCAVATE SUBSECTION 601.09(b). 

ELEVATION MORE EXISTING MATERIAL THAN SHOWN. 
EMBANKMENT SHALL BE FLOW-FILL OR 3. STRUCTURE EXCAVATION FOR SLOPE PAVING NOT SHOWN . 

SLOPE 
BOTTOM 
OF CUT 

TOP 
CUT 

OF 

"' NEAR END OF 

STRUCTURE BACKFILL (CLASS 2). THE 
ADDITIONAL EXCAVATION ANO BACKFILL 
WILL NOT BE MEASURED ANO PAID FOR. L1 1 MIN. 

WINGW ALL NEAR BACKFILL OF ABUTMENT 
LEGEND 

D SECTION D-D (EXCAVATION) 111111111111 II UNCLASSIFIED EXCAVATION 

A 
A B 

B 

C 

PLANNED 

1 FINISHED 
~ SURFACE 

BREAK 

/ 

,______,,,,, 

PLANNED 
LINE "G"--- SUBGRAOE l 

'""---~-------------< 

PLANNED 
FINISHED 1 
SURFACE ~ 

~ STRUCTURE EXCAVATION 

STRUCTURE BACKFILL (FLOW-FILL), 
OR STRUCTURE BACKFILL (CLASS 1) 
WITH MECHANICAL REINFORCEMENT 
AS SHOWN ON THE PLANS 

BREAK LINE "G" 

D 

1-----.,\-:-
• VN? r====;7 • 
~~ t::::::::7' 

1'-6"-j t-1 I 
-J ~1'-6" 

~+ 
ovovovo"'o~o-o-o o ~,< ·~~.~~-~~-~'f'..=~. 

o o o O O O O O O ~~ 
- - . r, r, ("'I O O - ~? ~- 1'-6" 

® !' MIN . j L SLOTTED DRAIN PIPE 

~ STRUCTURE BACKFILL CLASS I 

"' NEAR END OF WINGW ALL NEAR BACKFILL OF ABUTMENT 

ORIGINAL 
SECTION D-D (BACKFILL) 

"- FOR PURPOSES OF QUANTITY CALCULATIONS 
GROUND LINE ORIGINAL THIS TEMPLATE APPLIES TO END OF WINGWALL. 

GROUND LINE 
/ . /. 

® SLOPE TO DRAIN. 

ORIGINAL 
GROUND LINE 

PLANNED 
SUBGRAOE PLANNED 

SUBGRAOE • SLOPE FOR PAY LIMITS OF EXCAVATION AND BACKFILL. 

PLANNED • 
FINISHED 

SECTION 

SURFACE 

A-A (EXCAVATION) SECTION 

~ 
8-8 

~ ~1'-6" 

(EXCAVATION) ~4'~~N.l-
SECTI0N C-C (EXCAVATION) 

PLANNED PLANNED 
SUBGRAOE SUBGRAOE 

* MINIMUM BERM DIMENSION 

I-- 2'-0" PLANNED i-- 21-0 11 * T MINIMUM EMBEDMENT OF 

t 
l'-6" T 

SUBGRAOE 

1 [::.------------i 
ABUTMENT,IN STRUCTURE BACKFILL 

_l 1MIN. PLANNED 
FINISHED 

f- -l f-1 1-611 

2' MI~o0 n>'~--~~ 

4' MIN.-l &,·.\ I-
SURFACE 

SECTION 8-8 (BACKFILL) SECTION C-C (BACKFILL) 
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PLANNED4' MIN. GENERAL NOTESSUBGRADEH 
I. EXCAVATION AND BACKFILL PATTERNS DIFFERENT FROM THOSE 

INDICATED ON THIS SHEET WILL BE SHOWN ELSEWHERE ON 
THE PLANS. 

ITEM 203 '\ 2. STRUCTURE FOOTINGS WHICH ARE LOCATED IN ROCK SHALL 
EMBANKMENT J BE POURED OUT TD UNDISTURBED ROCK WITHOUT FORMING 
MATERIAL IN CONFORMANCE WITH SUBSECTION 601.09. 

3. STRUCTURE EXCAVATION FDR SLOPE PAVING NOT SHOWN. 

ELEVATION * MINIMUM BERM DIMENSION 
'Y MINIMUM EMBEDMENT OF ABUTMENT LEGEND

INTO STRUCTURE BACKFILL 

STRUCTURE BACKFILL (FLOW-FILL),TOE OF FILL SECTION E -E (BACKFILL) DR STRUCTURE BACKFILL (CLASS I) 
WITH MECHANICAL REINFORCEMENT 
AS SHOWN ON THE PLANS 

STRUCTURE BACKFILL CLASS 2
E F (ON-SITE CLASS 2 MATERIALS

E F FDR PURPOSES OF QUANTITY MUST MEET CLASS I REQUIREMENTS)
CALCULATIONS THIS TEMPLATE 
APPLIES TD END OF WINGWALL go 0 o0 u0 uj FILTER MATERIALo 0 o 0 o 0 oPLANNED 

G SUBGRADE 

- -
H 

G !1-611 ---l I-- ---l I-- 1'-6" 

SECTION F -F (BACKFILL) 
SECTION G-G (BACKFILL) \

* FILTER MATERIAL IS DNL Y USED \__ ITEM 203 
IN AREA NEAR THE ABUTMENT AND EMBANKMENT MATERIAL 
NOT AT THE END OF THE WINGWALL 

SECTION H-H (BACKFILL)
APPROACH SLAB 

3 IN. LOW DENSITY EXPANDABLE POLYSTYRENE
3 IN. LOW DENSITY EXPANDABLE POLYSTYRENE DR COLLAPSIBLE VOID
DR COLLAPSIBLE VOID 

2 MIN.2 MIN. 

PLANNED BOTTOM OF MECHANICALLY STABILIZED•1 I_---- •11 ----
BACKFILL AND LIMITS OF STRUCTURE

A · 
EXCAVATION MATERIAL CALCULATION 

A 
I> . . 

I>. 
A· 

. A 
PLANNED BOTTOM OF MECHANICALLY STABILIZED .BACKFILL AND LIMITS OF STRUCTURE 

I> . •..EXCAVATION MATERIAL CALCULATION 
LIMITS OF ITEM 203 EMBANKMENT MATERIAL. BUILDI> . • A . EMBANKMENT ABOVE THE PLANNED BOTTOM OF THE. 

A MECHANICALLY STABILIZED BACKFILL AS SHOWN.LIMITS OF ITEM 203 EMBANKMENT MATERIAL. BUILD 
!'MIN. ~~~ AFTER PLACEMENT AND COMPACTIDN,EMBANKMENTEMBANKMENT ABOVE THE PLANNED BOTTOM OF THE !'MIN. 

SHALL BE REMOVED TD THE PLANNED BOTTOM OFMECHANICALLY STABILIZED BACKFILL AS SHOWN. 
THE MECHANICALLY STABILIZED BACKFILL. REMDVALAFTER PLACEMENT AND COMPACTIDN, EMBANKMENT 
WILL BE PAID FDR AS STRUCTURE EXCAVATION.SHALL BE REMOVED TD THE PLANNED BOTTOM OF • MEASURED PERPENDICULAR TD PLANNED

THE MECHANICALLY STABILIZED BACKFILL. REMDV AL BOTTOM OF MECHANICALLY STABILIZED BACKFILL.
WILL BE PAID FDR AS STRUCTURE EXCAVATION. 

DETAIL 1 • PAYMENT BASED ON 2:1 SLOPE. ADDITIONAL DETAIL 2 
QUANTITIES SHALL BE INCLUDED IN THE WORK. 

(WITH APPROACH SLAB) (WITHOUT APPROACH SLAB) 
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EXISTING 
PAVEMENT 

AGGREGATELIMIT OF BERM (SEE NOTE I) 

PF--PF--PF1-PF--PF 
.... 
a. 1---FENCE(PLASTIC) If--- 9 FT. MIN. ----l .... EXISTING 

a. GROUNDI 4 FT.
l:l:: IMIN. I .... a. BI T 
.... 15 FT. EXCAVATED ANO 

CONTAINMENT AREA 
A a. MIN. I A 

.... 
a.I 

PLAN VIEW * SHALL EXTEND FULL WIDTH 
OF INGRESS AND EGRESS 
OPERATION..... 

a.I .... RAMPa. PF~PF ~3:1 

EXISTING I 70 FT. MIN. I 
TRUCK ACCESS 

"'-<;:"O~PLAN VIEW '·-~ 
·.. ~".. . 

EXISTING 
GEDTEXTILE PAVEMENT 
EROSION CONTROL (DEPTH VARIES) 
(CLASS 2) 

TEMPORARY BERM 
2:1 (TYP.) ELEVATION SECTIONSIGN 

EXCAVATED 
MIN. 

5 FT. 
AREA 1 12 FT. MIN. I EXISTINGEXISTING 

GROUND~~N'.N. __l ___ _GROUND 6 IN. 
MIN. 

IMPERMEABLE SYNTHETIC LINER 
AS NEEDED (SEE NOTE 4) 

MAXIMUM STORAGE IS 
2/3 OF VOLUME AREA GEOTEXTILE EROSION 

CONTROL (CLASS 2)SECTION A-A 
(SEE NOTE 3) 

NOTES: 
SECTION 8-8I. A FENCE (PLASTIC) CONFORMING TO SECTION 607 SHALL BE 

INSTALLED AROUND THE CONCRETE WASHOUT AREA,EXCEPT 
AT THE OPENING. NOTES: 

I. AGGREGATE SHALL CONFORM TO SUBSECTION 208.02 (I).
2. THE CONCRETE WASHOUT SIGN SHALL HAVE LETTERS 

AT LEAST 3 INCHES HIGH AND CONFORM TO 2. THE CONTRACTOR SHALL PROTECT CURB AND GUTTER THAT 
SUBSECTION 630.02. CROSSES THE ENTRANCE FROM DAMAGE, WHILE NOT BLOCKING FLOW 

OF WATER THRU STRUCTURE. PROTECTION OF THE
3. ALL MATERIALS AND LABOR TO COMPLETE THE CONCRETE WASHOUT STRUCTURE CURB AND GUTTER SHALL BE INCLUDED IN THE COST OF WORK

SHALL BE INCLUDED IN THE COST OF WORK AND NOT PAID FOR SEPARATELY. AND NOT PAID FOR SEPARATELY. 

4. THE BOTTOM OF EXCAVATION SHALL BE A MINIMUM OF FIVE FEET 3. GEOTEXTILE SHALL CONFORM TO SUBSECTION 712.08. 
ABOVE GROUND WATER. IF NOT, THE BOTTOM OF EXCAVATION SHALL 
BE IN ACCORDANCE WITH 208.02 (j). 4. ALL MATERIALS AND LABOR TO COMPLETE THE VEHICLE TRACKING PAD 

SHALL BE INCLUDED IN THE COST OF WORK AND NOT PAID FOR SEPARATELY. 
5. THE PAY ITEM NUMBER FOR CONCRETE WASHOUT STRUCTURE (EACH) IS 208-00045. 

5. THE PAY ITEM NUMBER FOR VEHICLE TRACKING PAD (EACH) IS 208-00070.CONCRETE WASHOUT STRUCTURE 
VEHICLE TRACKING PAD 
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EROSION LOGS PAY ITEMS 
NUMBER DESCRIPTION NOTE 

208-00012 TYPE 1 (9 IN.) EROSION LOG ENOS SHALL BE TIGHTLY ABUTTING. EROSION LOGS SHALL I. STAKES SHALL BE INCLUDED IN''" FOR JOINING LOGS IN OTHER SITUATIONS,SEE THE 208-00002 TYPE 1 (12 IN.) BE TIGHTLY ABUTTED THE COST OF THE EROSION LOGS.WITH NO GAPS (TYP.)JOINING EROSION LOG APPLICATIONS. 208-00013 TYPE 1 (20 IN .) 
TYPE 2 (8 IN.) 208-00007 
TYPE 2 (12 IN.) 

208-00009 
208-00008A 

TYPE 2 (18 IN.) 
208-00022 TYPE 3 (9 IN.) C CTYPE 3 (12 IN.) 
208-00024 
208-00023 

TYPE 3 (20 IN.)USE TWO WOOD STAKES AT ALL 
EROSION LOG ENDS OR JOINTS (TYP.) FLOW...._ JL 

n....-->-
USE ASTAKE EVERY 241N 
AND CONTINUE ALTERNATE 
ORIENTATION THROUGHOUT 
THE LENGTH OF THE EROSION LOG 

B 

t> .. 

t:,. 

t>. ~~>. . -' 
, LL 

. t:,. . . t:,.. 
t> . 

t:, . B 

PLAN VIEW 
PLAN VIEW 

TRENCH LOG 
INTO GRADE 2 IN. APPRoxt;f/s 

TO EACH EL )' 900 

TRENCH LOGS 
INTO GRADE 2 IN . 

(TYP.) 

~ 
' 

PLAN VIEW SECTION C-C 
(NOT ALL LOGS SHOWN) 

NOTE: TOP OF STAKE SHALL NOT EXTEND PAST 
TOP OF EROSION LOG MORE THAN 2 IN . 

NOTE: THE TOPS OF ALL STAKES SHALL NOT TRENCH LOGS EROSION LOG CULVERT INLET PROTECTION 
EXTEND MORE THAN 2 INCHES ABOVE INTO GRADE 2 IN. 
THE TOPS OF EROSION LOGS. (TYP .) 

SECTION A-A 

TYPICAL STAKE INSTALLATION 

USE AWOOD 
USE TWO WOOD STAKES STAKE EVERY 
AT ALL EROSION LOG 24 IN. 
ENDS OR JOINTS ~ ,..... FLOW 

USE AWOOD SECTION 8-8STAKE EVERY 
24 IN. 

NOTE: LOCATE EROSION LOGS AT THE OUTSIDE 
EDGE OF THE CONCRETE APRON . 

TIGHTLY ABUT END EROSION LOG FILTER AT DROP INLETTO FORM CONTINUOUS 
SECTION 

12 IN. MIN. J-HOOK JOINING DETAIL 
OVERLAP 

OVERLAP JOINING DETAIL 
EROSION LOG APPLICATIONS EROSION LOG CULVERT OUTLET PROTECTIONJOINING EROSION LOG APPLICATIONS 
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NOTES 
I. SILT FENCE SHALL HAVE A MAXIMUM DRAINAGE AREA OF ONE -QUARTER ACRE 

PER 100 FEET OF SILT FENCE LENGTH; MAXIMUM SLOPE LENGTH BEHIND BARRIER 
IS 100 FEET. 

2. SILT FENCE USED AT TOE OF SLOPE SHALL BE PLACED 5 TD 10 FEET BEYOND 
TOE OF SLOPE TD PROVIDE STORAGE CAPACITY. 

3. SILT FENCE SHALL BE PLACED PARALLEL TO THE CONTOUR WITH ENDS FLARED UP SLOPE. 

4. THE MAXIMUM LENGTH OF EROSION LOGS OR SILT FENCES WITHOUT A FLARED END 
TURNING UPSLOPE IS 150 FEET. 

ISOMETRIC VIEW 

SILT FENCE 

STAKES 
APPROXIMATELY 90° 

TD EACH OTHER 

~ 
'" / 

ISOMETRIC VIEW 

5 FT. TD 10 FT.---< ))"0, "({) SILT FENCE POST 
EROSION LOGS PAY ITEMS ~%%~~11'. 
NUMBER DESCRIPTION ~~«~"'-

208--00012 TYPE 1 (9 IN.) /~~~"0 SILT FENCE - GEDTEXTILE BURIEDSECTION A-A 
,~~~ 12 IN. INTO (6 IN. SIDEWALL x 6 IN. BOTTOM) --n208--00002 TYPE 1 (12 IN.) 
'»~~~ TRENCH AND FIRMLY ATTACHED TD POST 

NOTES: 
208--00013 TYPE 1 (20 IN.) 
208--00007 TYPE 2 (8 IN.) ~<«<«<'0 2~~~~- I

7~~~ 6 IN. x 6 IN. 
BEYOND TOE OF SLOPE TD PROVIDE STORAGE CAPACITY. 

208--00008 TYPE 2 (12 IN.) I. EROSION LOGS USED AT TOE OF SLOPE SHALL BE PLACED 5 TD 10 FEET 
46 IN.'~~~'0 ~ TRENCH208--00009 TYPE 2 (18 IN.) MIN.'.(~~~);:208--00022 TYPE 3 (9 IN.) 2. EROSION LOGS SHALL BE PLACED ON THE CONTOUR WITH ENDS FLARED ~<~~~..,_A.,...~...,..£.,...~...,..£.,...~...,..£.,...~..,..£.,...~..,..£.,...~..,..£.,...~...,..£.,...~...,..£.,...>.::....~,.,... ~~'«208--00023 TYPE 3 (12 IN.) UP SLOPE. ,/'/.' ,<00·0:0:0.000'<:-< :(«~<18 IN.208--00024 TYPE 3 (20 IN.) 

3. SEE SHEET 2 OF 11 FDR JOINING LOGS DETAIL. MIN. 

>---- 5 FT. TD 10 FT. -----n 

EROSION LOG TOE OF SLOPE PROTECTION SECTION 8-8 

SILT FENCE TOE OF SLOPE PROTECTION 
NOTE: THE PAY ITEM NUMBER FDR SILT FENCE (LF) IS 208-00020. TOE OF SLOPE PROTECTION APPLICATIONS 
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THE TOPS OF AGGREGATE BAGS SHALL 
ALWAYS BE llN BELOW THE HEIGHT OFAGGREGATE BAG SHALL BE 
THE ADJACENT CURBPLACED TIGHTLY AGAINST 

CURB FACE AND SHALL 
AGGREGATE BAGS SHALLBE PLACED 5 FT. MIN. UPSTREAM 
BE TIGHTLY ABUTTEDFROM THE INLET OPENING (TYP .) 
WITH ND GAPS (TYP.) 

2 FT. MIN. 2 FT. MIN.CURB '~~l"C:7-:7'~i"PC7-i~::i'!"l::Z~ 
CURB INLET LACE OF CURB ,..... FLOWFLOW...._ 5FT.MIN.J - GUTTER - 5 FT. MIN. 4 ~~ 

3 FT.*AGGREGATE BAG EDGE OF ROADWAY AGGREGATE BAG L 
A 

-~aw~ m A __F_L_ow_---lli~!:1-----' 

EDGE OF TRAVELED WAY 

PLAN VIEW 

* NOTE: USE AGGREGATE BAGS DNL Y WHEN THERE IS A MINIMUM CLEARANCE OF 3 FEET ~ FROM THE EDGE OF THE TRAVELED WAY (INCLUDING CONDITIONS DURING DETOURS) 
TD THE FACE OF CURB. 

NUMBER OFLENGTH (L) 
AGGREGATE BAGSOF INLET UPSTREAM OF PLAN VIEW

FT. 
INLET 

0 - 5 1 

6 - 10 2 

L > 10 3 

AGGREGATE BAGS AT STORM DRAIN INLET (TYPE I) INLET 
NOTE: LOCATE AGGREGATE BAGS 

AT THE OUTSIDE EDGE 
OF THE CONCRETE APRON. 

SECTION A-A 

AGGREGATE BAGS AT DROP INLET 

AGGREGATE BAG APPLICATIONS 
NOTE: THE PAY ITEM NUMBER FOR AGGREGATE BAG (LF) IS 208-00035 

Com uter File Information Sheet Revisions STANDARD PLAN NO. Colorado Department of Transportation TEMPORARYDate:Creation Date: 07/31/19 Comments ~ 2829 West Howard Place M-208-1Designer Initials: JBK ~:=~ ~ --------------- ~ g~~:er~~'o3rd86i~°ILast Modification Date: 07/31/19 EROSION CONTROL Standard Sheet No. 4 of 11t------+-------------1 ~ Phone: 303-757-9021 FAX: 303-757-9868
Detailer Initials: LT A CR-X>

cR-x> 1-----+-----------1 Project Development Branch JBK Project Sheet Number:Issued by the Project Development Branch: July 31, 2019CAD Ver.: MicroStation VB Scale: Not to Scale Units: English 



B 

VANE INLET GRATE 
36 IN. X 31 IN. t> . 
DR 72 IN. X 31 IN. 

ROADWAY PROJECTED 
FLDWLINECROSS SLOPE t> ..... 

A [> . A ·INLET [> . 

PROTECTION 
DEVICE 

OVERFLOW~~ ~~~ OPENING 

INLET PROTECTION DEVICE 
INLET GRATE B ~ WITH SEDIMENT AND DEBRIS 

CONTAINMENT AREA 
[>

A 
OPTION ASTORM DRAIN PLAN VIEW 

INLET PROTECTION STORM DRAIN INLET PROTECTION (TYPE III) 

PLAN VIEW 
LIFTING 
STRAPS 

VANE INLET GRATE 
36 IN. X 31 IN.INLET PROTECTION DEVICESTORM DRAIN [> .DR 72 IN . X 31 IN.WITH SEDIMENT AND DEBRIS 

CONTAINMENT AREA ROADWAY 
INLET PROTECTION 

A 

CROSS SLOPE .... [>. 

• [> . [> • . . 
A· 

2 FT. APRON 
TRANSITION -+-----1 INLET PROTECTION DEVICE 

~---,..'-+-- WITHOUT STORAGE CAPACITYSECTION 8-8 
OPTION A 36 IN. 

OR 72 IN.STORM DRAIN INLET PROTECTION (TYPE II) . "' . "' 

SECTION A-A 
OPTION BCURB FILTERSTORM DRAIN INLET PROTECTION (TYPE I) 

STORM DRAIN INLET PROTECTION (TYPE III) 
NOTES: 

NOTE: THE PAY ITEM NUMBER FOR STORM DRAIN INLET PROTECTION (TYPE III) (EACH) IS 208-00056. 
1. INLET PROTECTION DEVICE SHALL EXTEND 12 INCHES PAST EACH END 

OF THE INLET. 

2. THE PAY ITEM NUMBERS FOR STORM DRAIN INLET PROTECTION (TYPE I) 
ARE 208-00051 (LF), 208-00053 84 INCHES (EACH), 208-00057 144 INCHES (EACH), 
AND 208-00058 204 INCHES (EACH). 

3. FOR STORM DRAIN INLET TYPES I AND II, IF THERE IS A MINIMUM CLEARANCE OF 3 FEET 
FROM THE EDGE OF THE TRAVELED WAY TD THE FACE OF CURB, USE THE AGGREGATE 
BAGS AT STORM DRAIN INLET (TYPE I) DETAIL ON SHEET 4 INSTEAD. 

ISOMETRIC VIEW 
OPTION B 

STORM DRAIN INLET PROTECTION (TYPE II) 

NOTE: THE PAY ITEM NUMBERS FOR STORM DRAIN INLET PROTECTION (TYPE II) STORM DRAIN INLET PROTECTION TYPESARE 208-00054 (EACH). 
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A 
>--------4 FT.-------< 

,..... DOWNSTREAM I UPSTREAM ...._A 

! 1 IN. X 1 IN. X 18 IN NOMINAL PINE OR 
HARDWOOD STAKES 

ANCHOR TRENCH 
6 IN. X6 IN. (SEE SOILSILT BERM BACKFILL LEADINGRETENTIONM-216-1 FOR DETAILS) 

EDGE FLAP WITHBLANKETEROSION LOGS 
2 IN. OF TOPSOIL

ROADWAY ELEVATION 
SHALL BE HIGHER THAN 

6 IN. X 6 IN.OVERFLOW 2 FT. MIN . (TYP.) ANCHOR TRENCH
TRENCH LOGS I IOVERFLOW 

I IRELEASE SOIL RETENTION SECURE BLANET WITHPLAN VIEW SECURE BLANKET WITHBLANKET STAPLES 1FOOT O.C. 6 IN. NAILS 60D 
STAPLES 1.5 FT. 0.C. ALONG EDGE BRIGHT COMMON 
(TRIANGULAR SPACING) 

11 811 •NOTE: POINTS "A" SHALL BE A MINIMUM 4 IN. HIGHER THAN POINT 

ELEVATION 

STAKES 
APPROXIMATELY 90° 

TO EACH OTHER 

NOTE: THE TOPS OF ALL STAKES -~ TRENCH LOGS 
SHALL NOT EXTEND MORE INTO GRADE 2 IN. 
THAN 2 INCHES ABOVE " / 
THE TOPS OF EROSION LOGS. 

SECTION A-A 
NOTES: 

1. EROSION LOGS SHALL BE EMBEDDED 2 INCHES INTO THE SOIL. 

2. EROSION LOGS SHALL BE TIGHTLY ABUTTED WITH NO GAPS. 

3. V-SHAPED TEMPORARY DITCHES SHALL NOT BE USED. DITCHES 
SHAL BE GRADED IN A PARABOLIC OR TRAPEZOIDAL SHAPE. 

EROSION LOG INSTALLATION 

PLAN VIEW 

SECURE BLANKET 
WITH STAPLES 
(SEE M-216-1 SECURE SILT BERM WTTH 
FOR DETAILS) SPIKES 10 - 12 IN. DEEP (TYP .) 

ANCHOR TRENCH 6 IN. X 6 IN. 
(SEE M-216-1 FOR DETAILS) 

SILT BERM (1) SECTION VIEW 

DRAINAGE DITCH APPLICATIONS 

12 IN. 

NOTES: 
1. MINIMUM 4 NAILS PER SEGMENT (UPSTREAM). 

2. MINIMUM 2 NAILS PER SEGMENT (DOWNSTREAM). 
3. MINIMUM 2 WOOD STAKES PER SEGMENT. 

SILT BERM (2) SECTION VIEW 

11 811POINT "A" SHALL BE HIGHER THAN POINT TO ENSURE THAT 
WATER FLOWS OVER THE BERM AND NOT AROUND THE ENDS. 

FRONT VIEW 
NOTES 

1. ANCHOR SOIL RETENTION BLANKET INTO TRENCH WITH 8 INCHES MIN. 
STAPLES PLACED AT 1FOOT INTERVALS ALONG EDGE. 

2. FILL AND COMPACT TRENCH. 

3. SECTIONS OF THE SILT BERM SHALL BE OVERLAPPED WITH NO GAPS. 

4. FOR SLOPE AND CHANNEL SPACING SEE THE "SECTION VIEW ALONG DITCH FLOWLINE" 
DETAIL ON SHEET 11 OF 11. 

5. SOIL RETENTION BLANKET SHALL ALWAYS BE REQUIRED. 
6. THE PAY ITEM NUMBER FOR SILT BERM (LF) IS 208-00004. 

SILT BERM INSTALLATION 
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4 FT. - 6 IN. MIN. 

COMPACTED SOIL 

NOTES: 
I. BERMS SHALL HAVE A HEIGHT OF 18 INCHES, SIDE SLOPES OF 

2:1 OR FLATTER AND A MINIMUM BASE WIDTH OF 4 FT. -6 IN. 

2. BERMS SHALL BE USED TO INTERCEPT AND DIVERT DRAINAGE TO 
A DESIGNATED OUTLET. 

3. BERMS SHALL NOT BE USED WHERE DRAINAGE AREA EXCEEDS 10 ACRES. 

4. BERMS SHALL BE CONSTRUCTED OUT OF ACCEPTABLE MATERIAL THAT CAN BE COMPACTED 
AND RECEIVE AT A MINIMUM HEAVY EQUIPMENT WHEEL ROLLED COMPACTION. 

5. TEMPORARY BERMS SHALL BE CONSTRUCTED OUT OF EMBANKMENT (SUBSOIL) AND 
IN NO CIRCUMSTANGE CONSTRUCTED OUT OF SALVAGED TOPSOIL. 

6. THE PAY ITEM NUMBER FOR TEMPORARY BERM (LF) IS 208-00300. 

TEMPORARY BERMI 
< 

=l'-1----- 10 FT. -0 IN. MIN. ------' 

< 

r 
f 
< 

FOR BERMS TALLER THAN 2 FT., 
INSTALL TOE OF SLOPE CONTOL MEASURES. 
SEE SHEET 3 OF 11 FOR DETAILS. 

NOTES: 
I. TEMPORARY DIVERSION DITCHES SHALL BE CONSTRUCTED ACROSS THE SLOPE 

TO INTERCEPT RUNOFF AND DIRECT IT TO A STABLE OUTLET OR SEDIMENT TRAP. 

2. USE THE TEMPORARY DIVERSION DITCH IMMEDIATELY ABOVE A NEW CUT, FILL SLOPE, 
OR AROUND THE PERIMETER OF A DISTURBED AREA 

3. THE GRADIENT ALONG THE FLOW PATH SHALL HAVE A POSITIVE GRADE TO ASSURE DRAINAGE, 
BUT SHALL NOT BE SO STEEP AS TO RESULT IN EROSION DUE TO HIGH VELOCITY. 

4. THE DIVERSION FLOWLINE SHALL ALWAYS BE LOCATED A MINIMUM 10 FEET 
FROM THE OUTSIDE LIMITS OF DISTURBED AREA BOUNDARY. 

6. DIVERSION BERMS SHALL BE CONSTRUCTED OUT OF EMBANKMENT (SUBSOIL) AND IN NO CIRCUMSTANGE 
CONSTRUCTED OUT OF SALVAGED TOPSOIL. 

5. THE PAY ITEM NUMBER FOR TEMPORARY DIVERSION (LF) IS 208-00301. 

TEMPORARY DIVERSION 

TEMPORARY 
BERM 

2 IN. X 2 IN. (NOMINAL) X 30 IN. 
PINE OR HARDWOOD STAKES 
(SEE NOTE 2) 

12 IN. MIN. DIAMETER PIPE 

*RIPRAP OUTLET PROTECTION (SEE M-601-12 

NOTES: 
I. ANCHOR SIZE VARIES ACCORDING TO PIPE SIZE 

2. TO SECURE THE PIPE, DRIVE STAKES INTO GROUND, THEN TIE A 12 GUAGE WIRE 
BETWEEN THEM ABOVE AND ACROSS THE PIPE'S WIDTH. 

3. THE OUTLET SHALL BE ALIGNED WITH THE FLOW DIRECTION OF THE EXISTING GRADE. 
PERPENDICULAR DISCHARGE TO A CHANNEL SHALL NOT BE ACCEPTABLE. 

4. THE GRADE AROUND THE INLET TO THE PIPE SHALL BE COMPACTED. 

5. THE PAY ITEM NUMBER FOR TEMPORARY SLOPE DRAINS (LF) IS 208-00060. 

TEMPORARY SLOPE DRAINS 

GRADING APPLICATIONS 
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GEOTEXTILE- 8 FT.- 0 IN. MAXIMUMGEOTEXTILE r+-12 IN. BURIED IN TRENCH 6SSTAPLED TO t::=::i----- T-PDST SAFETY CAPAND FIRMLY ATTACHED ,__POSTS (TYP.) 
TO POST 

--- 66 IN. STEEL T-PDST 

ATTACH SILT FENCE FABRIC 
1-.._ ~ TO PANEL WITH WIRE TIES_ c- --14-GUAGE WELDED WIRE FENCING. 

DR 11 IN.UV STABLE NYLON MAXIMUM MESH SPACING 6 IN. 
CABLE TIES 12 IN. 0.C. (TYP. 

)C 

, __ oo NOT INSTALL WIRE TIES 
FOR THE FIRST 8 IN. ABOVE GRADE. 

GEOTEXTILE V GRADE 
ANCHORED~"'",,..,""" « « «v«v«v«v«v«/ «/ «'/«/«'/« «''«v«Y 

"' 
«Y«i,e '/ v?:°'0"»~'>Y'«'0-'<IN TRENCH I>~'' .~»>»>»>»>»>»>»>»>»>»>»>»>»>»>»>»>»>»SECTION A-A ~~~ ~~'«'~~$00'«'«'«'«'«(~%~~~~ ~?«~ 

SILT FENCE 
NOTES: 

ELEV ATION VIEWI. GEOTEXTILE SHALL BE ATTACHED TO WOOD POSTS WITH THREE OR 
MORE STAPLES PER POST. STAPLES SHALL BE HEAVY DUTY WIRE 
AND AT LEAST 1 INCH LONG. 

2. WOOD POST SHALL BE 1 IN. X 1 IN. NOMINAL. 

T-PDST SAFETY CAP3. THE PAY ITEM NUMBER FOR SILT FENCE (LF) IS 208-00020. 

ATTACH WIRE PANEL TO POST WITH4. THE SILT FENCE SHALL BE PLACED ON THE CONTOUR (AT THE SAME ELEVATION ±6 IN.). 
WIRE TIES (MINIMUM 3 PER POST)THE ENDS SHALL BE FLARED UP SLOPE (MINIMUM ELEVATION GAIN OF 18 IN.). 
66 IN. STEEL T-POST 

14-GUAGE WELDED WIRE FENCING. MAXIMUM MESH SPACING 6 IN. 
GEDTEXTILE

GEOTEXTILE FABRIC GEOTEXTILE - ATTACHED TO WIRE FABRIC WITHFABRIC "A"POST (TYP.) POST "A" 24 WIRE TIES DR 11 IN. UV-STABLE NYLON CABLE TIES (TYP.) 
IN. 

FLOW4 

6 IN. X 6 IN. TRENCH 

END SECTION DETAIL (PLAN VIEW) JOINING SECTION DETAIL (PLAN VIEW) 
NOTE: 

NOTES: SIDE VIEW
I. THE END OF THE SILT FENCE FABRIC SHALL BE WRAPPED 

APPROX. 6 INCHES AROUND A WOODEN POST ONE FULL TURN, I. THE ENDS OF THE SILT FENCE FABRIC SHALL BE JOINED TOGETHER NOTES:BY WRAPPING APPROX. 6 INCHES OF EACH END AROUND A WOODEN 
POST ONE FULL TURN, THEN SECURED ALONG THE POST WITH I. THE ENDS OF THE SILT FENCE FABRIC SHALL BE JOINED TOGETHER BY WRAPPING 

THEN SECURED ALONG THE POST WITH 6 HEAVY DUTY 
WIRE STAPLES AT LEAST 1 INCH LONG. 

6 HEAVY DUTY WIRE STAPLES AT LEAST I INCH LONG. APPRDX. 6 INCHES OF EACH END AROUND A STEEL T-PDST, THEN SECURED ALONG 
THE POST WITH WIRE TIES (MINIMUM 3 PER POST). 

2. POSTS SHALL BE TIGHTLY ABUTTED WITH ND 2. POSTS SHALL BE TIGHTLY ABUTTED WITH ND GAPS TO PREVENT POTENTIAL FLOW-THROUGH 
GAPS TD PREVENT POTENTIAL FLOW-THROUGH OF SEDIMENT AT JOINT. 
OF SEDIMENT AT JOINT. 

3. SILT FENCES SHALL NOT BE USED FOR CHECK DAMS. 

4. THE PAY ITEM NUMBER FOR SILT FENCE (REINFORCED) (LF) IS 208-00021. 

SILT FENCE (REINFORCED) 

SILT FENCE APPLICATIONS 
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NOTES 

1. THE MAXIMUM DRAINAGE AREA IS 5 ACRES. 

2. THE MAXIMUM STRUCTURE LIFE IS 2 YEARS. 

3. THE STORAGE AREA IS 1800 CUBIC FEET PER ACRE. 

4. THE MAXIMUM EMBANKMENT HEIGHT SHALL BE 5 FT. 
MEASURED ON THE DOWNSTREAM SIDE.

INLET FLOW ...,_ 
{Q) 5. THE LENGTH/WIDTH RATIO MAY BE ADJUSTED TO MEET 

SITE CONDITIONS WHEN APPROVED BY THE ENGINEER. 

6. WIDTH (W) OF SEDIMENT TRAP IS APPROXIMATELY 
EQUAL TO THE WEIR LENGTH (X). 

7. SEDIMENT TRAP DESIGN SHALL BE APPROVED BY 
THE ENGINEER. 

8. THE DOWN GRADE FROM WEIR SHALL BE STABLE AND NON-ERODIABLE.THE LENGTH TO WIDTH RATIO IS 2:1 

9. THE PAY ITEM NUMBER FOR SEDIMENT TRAP (LF) IS 208-00033. 
VARIESPLAN VIEW 

18 IN. (MIN.) 
4 FT MIN OVERFLOW 

I __·__·l---~1--------~ NON-ERODIBLE CONDITIONS 
TO ACCOMMODATE OVERFLOW 
DISCHARGES. THE LENGTH IS 
DEPENDENT ON SITE CONDITIONS. 

SECTION A-A 

18 IN. (MIN.)WEIR LENGTH (X) 
DRAINAGE AREA WEIR LENGTH~~=,-,__L (ACRES) (FEET) 

1 4 
2 6 
3 8 

GEOTEXTILE EROSION CONTROL 4 10
(CLASS 1) 5 12 

WEIR LENGTH TABLESECTION 8-8 

SEDIMENT TRAP 
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NOTES 
I. STAKES SHALL BE WOOD AND SHALL BE 2 IN. X 2 IN. X 30 IN. NOMINAL. 

2. EROSION BALES SHALL BE 18 IN. X 18 IN. X 36 IN. 

WOOD STAKE 
(TYP.) 

WEDGE LOOSE CERTIFIED 
WEED FREE STRAW 
BETWEEN EROSION BALES 

3. 

4. 

5. 

6. 

EROSION BALES SHALL BE ENTRENCHED 4 IN.MINIMUM INTO THE 
SOIL, THIGHTLY ABUTTED WITH NO GAPS, STAKED, AND BACKFILLED 
AROUND THE ENTIRE OUTSIDE PERIMETER. 

EROSION BALES CANNOT BE USED FOR CHECK DAMS. 

EROSION BALE FILTER SHALL BE LOWER THAN BERM ELEVATION OR USED 
IN A SUMP CONDITION. 

THE PAY ITEM NUMBER FOR EROSION BALES (WEED FREE) (EA) IS 208-00011. 

STEP I. EXCAVATE THE TRENCH. 
DROP INLET 
WITH GRATE 

D D D D I o D I D D 

D D 

B D 

t - D B - t 
D 

D D ,, D D I D 

D 

D 

~ WOOD STAKES 

WOOD STAKE (TYP.) 
PLAN VIEW 

1 END EROSION BALES TO BEEROSION BALES TOE OF FILL~ j KEYED INTO FILL SLOPE 

ao aa 0001 0 

~ 1 - -- -~ PIPE END SECTION 

F~ FILTERED FLOW -

TRENCH LOGS 
INTO GRADE 2 IN. 

(TYP.) 

FLOW 
~ 

WOOD STAKE (TYP.)
~---,..--,--..,............,< 

OD 00 00 QI SECTION A-A 

PLAN VIEW 
EROSION BALE TRENCHING AND STAKING SECTION 8-8 

EROSION BALE CULVERT INLET PROTECTION NOTE: LOCATE EROSION BALES AT THE OUTSIDE 
EDGE OF THE CONCRETE APRON. 

EROSION LOG FILTER AT DROP INLET 

EROSION BALE APPLICATIONS 
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GEOTEXTILE EROSION CONTROL (CLASS 2) 
TO EXTEND UP ~ OF RIPRAP HEIGHT WITH 
6 IN. MIN. COVER OVER GEOTEXTILE (TYP). 

'i:_ OR DITCH E 

GEOTEXTILE 
EROSION CONTROL~~~ 
(CLASS 2) 

SECTION VIEW ALONG DITCH FLOWLINE LARGER ROCKS WITH LARGER VOID 
SPACES SHOULD BE USED ON TOP 

POINT C r----- A * POINT A 
POINT B 

6 IN. MIN. 
GEOTEXTILE EROSION CONTROL (CLASS 2) 
TO EXTEND UP ~ OF RIPRAP HEIGHT WITH 
6 IN . MIN . COVER OVER GEOTEXTILE (TYP). 

24 IN. CREST HEIGHT 

I A 
6 IN. MIN. 

'i:_ DITCH TYPICAL SECTION VIEWSUBEXCAVATE 
BELOW FLOWLINE ------sn:1------------il I 

SECTION A-A 

NOTES: 
1. RIPRAP SIZE D50 = 6IN OR AS SHOWN ON THE PLANS. 

2. THE GEOTEXTILE EROSION CONTROL SHALL BE CLASS 2 
AND CONFORM TO THE REQUIREMENTS OF SUBSECTION 712.08. 

3. THE ENDS OF RIPRAP CHECK DAM SHALL BE A MINIMUM 
OF 6 IN.HIGHER THAN CENTER OF CHECK DAM. 

4. FOR USE AS TEMPORARY CHECK DAMS ONLY AND 
NOT FOR PERMANENT INSTALLATIONS. 

5. THE PAY ITEM NUMBER FOR ROCK CHECK DAM (EA) IS 208-00041. 

NOTE: ALL MATERIALS AND LABOR TO COMPLETE THE ROCK CHECK DAM 
SHALL BE INCLUDED IN THE COST OF WORK. 

ROCK CHECK DAM 
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GENERAL NOTES 

lr;wJ 
H 

PLATFORM 
BRACKET 

-----D-----
7fo" DIA. BOLTS, 

.-------------, EACH WITH NUT 
AND 2 WASHERS 
(MIN. 2 EACH SIDE) 

2 BOLTS 

I. WHEN A MAILBOX TURNOUT IS REQUIRED, THE NECESSARY PAY 
QUANTITIES WILL BE SHOWN ON THE PLANS. 

2. A SINGLE MAILBOX SHALL BE RESET AT THE FINAL DESIGNATED 
LOCATION ON A NEW TYPE 1 SUPPORT. TWO MAILBOXES RESET 
AT THE SAME LOCATION SHALL BE RESET ON ONE DOUBLE 
(TYPE 2) SUPPORT OR ON TWO SINGLE (TYPE 1) SUPPORTS AS 
DESIGNATED. THREE,FOUR,OR FIVE MAILBOXES SHALL BE RESET 

6. 

7. 

EXACT DIMENSIONS OF ANGLES,PLATFORM AND SHELF BRACKETS, 
BOLT HOLES,SLOTS AND MULTIPLE MAILBOX SUPPORT 
COMPONENTS MAY VARY FROM THOSE SHOWN OR IMPLIED HEREIN 
SO THAT ALL COMPONENTS WILL FIT TOGETHER PROPERLY. 

PLASTIC NEWSPAPER RECEPTACLES MAY BE REMOUNTED BELOW 
THE MAILBOX ON THE SUPPORT. PLASTIC NEWSPAPER RECEPTACLES 
SHALL BE MOUNTED IN THEIR INTENDED ORIENTATION USING A 

t-
42" 
TO 
48" 

7fo" DIA. BOLTS, 
EACH WITH NUT, 
ONE LOCK WASHER AND £/..,J"',-----,-' 

TWO FLAT WASHERS 

2" x 4" x Ya" 
ANGLE BRACKET 

1FRONT,-+--~ 
1 BACK 

o/i6" DIA. BOLTS, 
EACH WITH NUT, 
ONE LOCK WASHER 
AND TWO FLAT WASHERS 

POST,SAME AS FOR SINGLE 
MAILBOX SUPPORT ----.J 

GROUND 

PLATFORM 
BRACKET 

SHELF 
BRACKET 

TWO ANGLE 
BRACKETS 

ON A MULTIPLE (TYPE 3) SUPPORT. AN EXISTING MAILBOX THAT 
IS MOUNTED ON A CANTILEVER SUPPORT SHALL BE RESET ON 
A CANTILEVER (TYPE 4) SUPPORT. ALL WORK AND MATERIALS 
SHALL BE INCLUDED IN THE UNIT BID PRICE FOR "RESET 
MAILBOX STRUCTURE (TYPE _)". 

3. WHEN THE ENGINEER DETERMINES THAT THE EXISTING MAILBOX 
CAN NOT BE REUSED, A NEW METAL MAILBOX OF SIMILAR 
SIZE SHALL BE SUPPLIED AND ERECTED BY THE CONTRACTOR. 
A NEW PLASTIC MAILBOX CONFORMING TO POSTAL SERVICE 
SPECIFICATIONS MAY BE USED AS AN ALTERNATIVE WHEN 
APPROVED BY THE ENGINEER. AN EXISTING MAILBOX LARGER 
THAN A SIZE NO. 2 SHALL BE REPLACED WITH A NEW SIZE 
NO. 2 MAILBOX. THE COST OF SUPPLYING THE NEW MAILBOX 
WILL BE PAID FOR IN ACCORDANCE WITH SUBSECTION 109.04(b). 
EXCEPTION: A CUSTOM BUILT,RURAL-TYPE MAILBOX MAY BE 

8. 

9. 

GALVANIZED U-BOLT AND HARDWARE OR OTHER MOUNTING SYSTEM 
APPROVED BY THE ENGINEER. ASSOCIATED COSTS WILL NOT BE 
PAID FOR SEPARATELY BUT WILL BE INCLUDED IN THE WORK . 

ON ROADS WITH CURB AND GUTTER, THE MAILBOX SUPPORT 
SHALL BE LOCATED IN THE GROUND SO THE FRONT OF THE 
MAILBOX SHALL BE 8 IN. TO 12 IN. BACK FROM THE CURB FACE. 
THE HEIGHT SHALL BE 42 IN. TO 48 IN.MEASURED FROM THE 
GUTTER FLOW LINE TO THE BOTTOM OF THE MAILBOX. 

ON ROADS WITH SIDEWALK ATTACHED TO CURB AND GUTTER, THE 
MAILBOX SUPPORT SHALL BE LOCATED IN THE GROUND BEHIND 
THE SIDEWALK. THE FRONT OF THE MAILBOX SHALL BE IN LINE 
WITH OR SLIGHTLY BEHIND THE EDGE OF THE SIDEWALK. THE 
MOUNTING HEIGHT SHALL BE 42 IN. TO 48 IN. ABOVE THE 
SIDEWALK. 

RESET IF THE MAILBOX OWNER OBTAINS PRIOR 
APPROVAL FROM THE POSTMASTER. 

WRITTEN 10. THE GROUND SURROUNDING THE MAILBOX SUPPORTS SHALL BE 
FIRM,UNDISTURBED GROUND,OR WELL COMPACTED REGRADED 

TYPICAL MAILBOXES 4. THE ADDRESS INFORMATION 
MAILBOX SHALL BE PLACED 

THAT APPEARED ON THE ORIGINAL 
ON THE APPROACH SIDE OF THE 

SOIL. THE SUPPORTS ARE NORMALLY DRIVEN,BUT THEY MAY 
BE PLACED IN A DUG HOLE WITH WELL COMPACTED BACKFILL. 

SIZE 
w H 

INCHES 

D REPLACEMENT MAILBOX.SIZE AND STYLE OF LETTERING AND 
MATERIALS ARE SUBJECT TO THE ENGINEER'S APPROVAL. 

II. PROPRIETARY MAILBOX SUPPORT SYSTEMS LISTED 
APPROVED PRODUCTS LIST WILL BE ACCEPTED AS 

ON THE CDOT 
EQUIVALENT 

FRONT VIEW 
_.. 30 IN. WITH POST MOUNTING SOCKET MAY 

BE USED,SEE DETAIL ON SHEET 2 OF 2. 

SIDE VIEW 

#1 

#IA 

#2 

6Y2 
8 

11Y2 

BY2 

10Y2 

13Y2 

19 

21 

23Y2 
FRONT VIEW 

6. POSTS,BRACKETS, AND ALL MOUNTING HARDWARE SHALL BE 
GALVANIZED IN CONFORMANCE WITH AASHTO M 232 AND M 111, 
EXCEPT THE WELDED MECHANICAL TUBING COATING SHALL BE 
G-90 OR EQUIVALENT CONFORMING TO ASTM A 525. A 2 IN. 
OUTSIDE DIAMETER, 14 GAGE WELDED MECHANICAL TUBING 
SHALL CONFORM TO THE REQUIREMENTS OF ASTM A 513. 

ALTERNATIVES. 

SINGLE (TYPE 1) AND DOUBLE (TYPE 2) MAILBOX SUPPORTS 

FOUR SLOTS 
%" X Jl/4" 

ADJUST WITH 
SHELF BRACKET 14 GAGE STEEL 
TO FIT SIZE 
N0. 2 BOX ADJUST ABLE TWO-PIECE 

PLATFORM BRACKET 

SHELF BRACKET 

16 GAGE STEEL 

*DIMENSIONS VARY TO 
FIT SIZE OF MAILBOX USED 

14 GAGE 
STEEL 

TWO o/i6" DIA. BOLTS, EACH 
WITH WASHERS AND NUT 
TO ATTACH TWO 
2" x 4" x Ya" x 4" 

PLATFORM BRACKET SHELF BRACKET 

2" WELDED 

ANGLE BRACKETS 

MECHANICAL TUBING 

•LTWO o/i6" BOLTS, EACH 
WITH WASHER AND NUT 

SINGLE AND DOUBLE MAILBOX SUPPORTS ALTERNATIVE 
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9 BOLT HOLES. SIZE 2 MAILBOX REQUIRES FOUR ANGLE CONNECTORS TD 
ATTACH THE MAILBOX TD TYPE 3 SUPPORT. MAXIMUM OF FOUR SIZE 2 MAILBOXES. 

Jl/4" x 42Y2" STEEL PIPE 

W4" x 5" STEEL PIPE 
I" x 9" PIPE SLEEVE (UNTHREADED) 
(ALL OTHER PIPE CONNECTIONS SHALL 

2" x 2" x Ya" x 4" Jl/4 11 X21'4" BE THREADED)
ANGLES WITH BDLTS, STEEL PIPE 
NUTS ANO WASHERS 45° ELBOW (TYP.) 
SUPPLIED BY 
MANUFACTURER 

42" 
NOMINAL I 114" STEEL PIPE42" 

NOMINAL 21/4" (0 .0.) 
WELDED 
MECHANICAL 
TUBING, 
14 GAGE 

TRAVEL 
DIRECTION 

IY4" PIPE 
COUPLING 

10" I I 11 10 11 X 1511 CLASS B_l_ 1111 12 GAGE CONCRETE 
V-SOCKET BASE 

30" (PAINTED) 

- _. · 1 1· _. . 

WOOD PLATFORM 24" • 6. I I• " 

W2" x 18" x MAILBOX WIDTH . ; I 1-; · 
6 · I 1:· 6 ·. 

- '.I I - '. . _. LJ _. .FRONT ~·1 
: 6 . . : 4) •2'/4" x 3V2" BOLTS ... 

MULTIPLE (TYPE 3) MAILBOX SUPPORT ... FOR 3,4,0R 5 MAILBOXES OR APPROVED EQUAL CANTILEVER (TYPE 4) 
FIVE SIZE I MAILBOXES SHOWN MAILBOX SUPPORT ·-

'--1211 _J 
• INCREASE LENGTH 3 FT.FDR EACH ADDITIONAL 

SINGLE DR DOUBLE MAILBOX SUPPORT, 
PLUS AN ADDITIONAL 5 FT. FDR EACH 

I 
MULTIPLE MAILBOX SUPPORT I 
(ie. 2 MULTIPLE ANO I DOUBLE; ADD 13 FT.) 

25' FROM 
RESIDENTIAL 

DRIVE 

EDGE OF 
PAVED SHOULDER 

r •
B'-t--14' 

6MAILBOX 

150' MIN. FROM 
PUBLIC ROAD 

I 

I 

TRAVEL WAY 

8" TD 12" 

10' TURNOUT 

PAVED WIDENING 
SHOULDER 

VARIES 

MEASURE MOUNTING HEIGHT 
FROM EDGE OF PAVED SHOULDER 

.......--- DR TURNDUT, DR FROM EDGE 
OF EARTH SHOULDER 
WITHOUT TURNOUT. 

- ROADWAY 
PAVEMENT -

EDGE OF MINIMUM 2" HMA (GRADING AS SHOWN ON PLANS) 
TRAVELED WAY USE 8' WHEN TRAVEL MAY BE PLACED WITH SHOULDER OVERLAY 

ADT IS < 1500 ... DIRECTION 
MINIMUM 4" ABC CLASS 6 

SUPPORT SPACING 
NOTE: SEE SHEET !,GENERAL NOTE 7,FDR MOUNTINGTURNOUT TYPICAL SECTIONMAILBOX TURNOUT PLASTIC NEWSPAPER RECEPTACLES. 
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------- 7'-6" -------j--
APPLY SEED AND GENERAL NOTES 

---3' ------- 3' --- 1'-6" ~ SINGLE BLANKET

TT ANY REQUIRED SOIL STAPLE 12" 0.C. 
1. Z SHAPED FOLD TD BE USED DN SLOPE----=-=--- CONDITIONERS PRIOR1 SINGLE EVERY 35 FEET MAXIMUM.TO COVERINGI BLANKETCOMPACTED SOIL2' J__ ~ 2. STAPLE CHECK LOCATIONS SHOULD BE AT 

WITH BLANKET LEAST 15 FEET FROM THE BOTTOM OF SLOPE.1_: 

COMPACTED SOIL 

CONSECUTIVE ROLL OVERLAP @12" o.c. 
TO BE USED WHEREVER ONE ROLLANCHOR TRENCH @ OF BLANKET ENDS AND ANOTHER 

TO BE USED AT THE BEGINNING AND END OF THE CHANNEL ACROSS IT'S ENTIRE WIDTH. BEGINS WITH UPSTREAM BLANKET 
PLACED ON TOP OF THE BLANKET 
ON THE DOWNSTREAM SIDE. 

SIPE SEAM OVERLAP @ 
TO BE USED FOR OVERLAP WHEN 
2 WIDTHS OF BLANKET ARE APPLIED 
SIDE BY SIDE WITH THE UPHILL 
BLANKET PLACED ON TOP OF 
THE BLANKET ON THE DOWNHILL SIDE. 

1-- 1'-6" --- 3' ----- 3' ___, 

TYPICAL STAPLE PATTERN APPLY SEED AND ANY REQUIRED
FOR CHANNEL APPLICATION SOIL CONDITIONERS PRIOR TO 

COVERING COMPACTED SOIL WITH 
SEE SUBSECTION 216.05. BLANKET 

F~ 

6" 

COMPACTED SOIL 

STAPLE 12" O.C. 

CHANNEL CHECK SLOT @ 
TO BE USED AT 30' INTERVALS IN CHANNEL FLOWLINE. 

SOIL FILLED TRM APPLICATION 
1. PLACE 3" TOPSOIL DR SOIL AMENDED WITH SOIL CONDITIONING. 

STAPLE 12" 0.C. 
2. APPLY HALF OF THE SPECIFIED SEED AT THE BROADCAST RATE 

AND RAKE IT INTO THE SOIL. T 
3. INSTALL TRM. 6" 

4. PLACE 1" TOPSOIL DR SOIL AMENDED WITH SOIL CONDITIONING 
INTO THE MATRIX TO COVER THE PRODUCT'S THICKNESS. SOIL RETENTION BLANKETS/TURF REINFORCEMENT MATS (TRM) 

5. APPLY THE REMAINING HALF OF THE SPECIFIED SEED CHANNEL APPLICATION 
AT THE BROADCAST RATE AND RAKE IT INTO THE SOIL. TERMINATION OF CHANNEL~ 

IN ACCORDANCE WITH SECTION 216.6. INSTALL SOIL RETENTION BLANKET (CLASS 1). 
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---

• • 

• • 

1 3' 
1'-6" 1'-6"

D - - - .c,~-~-~-~-~-~ 
3' l_ •L' 

/ EARTH ANCHOR (TYP.). - . 

I I 
I 

r -=--=--- -=--=--- -=--=--- -.- -=--=--- -=--=--- -=--=--- .L 

------- 7'-6" -------1 

TYPICAL STAPLE OR EARTH ANCHOR 
PATTERN FOR SLOPE APPLICATION 

IF EARTH ANCHORS ARE NOT SPECIFIED ON 
THE PLANS,DNLY STAPLES SHALL BE USED. 

SEE SUBSECTION 216.04 

LOAD BEARING PLATE 

TENDON 

EARTH ANCHOR 

NOTES: I. EARTH ANCHORS WILL BE USED INSTEAD 
OF STAPLES WHEN SPECIFIED IN THE PLANS. 

2. EARTH ANCHORS SHALL BE PAID FOR SEPERATLY 
AS SPECIFIED IN SECTION 216. 

APPLY SEED AND STAPLE 12" O.C. 
ANY REQUIRED SOIL DR EARTH ANCHOR 
CONDITIONERS PRIOR 
TD COVERING SINGLE BLANKET 
COMPACTED SOIL 
WITH BLANKET 

COMPACTED SOIL 

12" O.C. CONSECUTIVE ROLL OVERLAP @ 
TO BE USED WHEREVER ONE ROLL OF BLANKET ENDSANCHOR TRENCH @ 
AND ANOTHER BEGINS WITH THE UPHILL BLANKET 

TD BE USED AT THE UPSLOPE AND DOWNSLOPE ENDS OF BLANKET ACROSS THE ENTIRE WIDTH PLACED ON TOP OF THE BLANKET ON THE DOWNHILL SIDE. 
OF SLOPE UNLESS SLOPE RUNS INTO RECEIVING WATER. (SEE DOWNSLOPE END STAPLE CHECK). 

STAPLE CHECK © 

STAPLE DR 
EARTH ANCHOR 

T 
6" 

TERMINATION OF CHANNEL@
36" 

SOIL RETENTION 
BLANKETS/TURF REINFORCEMENT MATS (TRM) 

SLOPE APPLICATION 
STAPLE (TYP.)

IN ACCORDANCE WITH SECTION 216.SOIL FILLED TRM APPLICATION 
I. PLACE 3" TOPSOIL DR SOIL AMENDED WITH SOIL CONDITIONING. 

2. APPLY HALF OF THE SPECIFIED SEED AT THE BROADCAST RATE 
AND RAKE IT INTO THE SOIL. 

3. INSTALL TRM. 

4. PLACE 1" TOPSOIL DR SOIL AMENDED WITH SOIL CONDITIONING 
INTO THE MATRIX TD COVER THE PRODUCT'S THICKNESS. DOWNSLOPE ENO STAPLE CHECK 

5. APPLY THE REMAINING HALF OF THE SPECIFIED SEED TD BE USED WHEN SLOPE RUNS INTO A RECEIVING WATER 
AT THE BROADCAST RATE AND RAKE IT INTO THE SOIL. AND CANNOT BE EXTENDED 3 FEET BEYOND SLOPE. 

6. INSTALL SOIL RETENTION BLANKET (CLASS I). 
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GENERAL NOTES 
I. THIS STANDARD PLAN DOES NOT APPLY TO THIN CONCRETE OVERLAYS (WHITE TOPPING). 

2. TRANSVERSE CONSTRUCTION JOINTS SHALL BE LOCATED AT A© JOINT. 
BRIDGE 

APPROACH 
SLAB 

3. THIS JOINT LAYOUT SHALL BE USED AS A STANDARD OF THE JOINT LAYOUT FOR THE PROJECT. IF THE CONTRACTOR 
PROPOSES VARIATIONS FROM THIS STANDARD OR THE PROJECT HAS UNUSUAL OR IRREGULAR CONDITIONS NOT COVERED 
HEREIN, THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT LAYOUT FOR APPROVAL BY THE ENGINEER. SLABS 13 FT. 
IN WIDTH SHALL BE CONSTRUCTED ONLY WHERE DESIGNATED ON THE PLANS. 

NUMERALS 4. ON MUL TILANE DIVIDED HIGHWAYS, THE MUL TILANE DIRECTIONAL PAVEMENT AND BOTH SHOULDERS SHALL BE PLACED 
WITH (I) LONGITUDINAL SAWED CONTRACTION JOINTS. 

5. ON MUL TILANE DIVIDED HIGHWAYS SEPARATED BY A CONCRETE BARRIER, A @ JOINT SHALL BE CONSTRUCTED 

BRIDGE DECK 
AT ONE OF THE BARRIER FACES. 

6. @ JOINTS SHALL BE CONSTRUCTED BETWEEN THE TWO OPPOSING DIRECTIONS OF TRAVEL ON A MUL TILANE UNDIVIDED 
HIGHWAY WHEN ALL OF THE FOLLOWING APPLY : 

A. PAVEMENT IS CONTINUOUS ACROSS BOTH DIRECTIONS OF TRAVEL. 
8. THERE IS NO MEDIAN BARRIER. 
C. THE WIDTH OF THE PAVEMENT IN ONE DIRECTION IS GREATER THAN 80 FEET. 

DIRECTION OF TRAVELTYPICAL JOINT LAYOUT FOR 
CONCRETE ROADWAY WITH CONCRETE SHOULDERS 

7. 

8. 

ON VARIABLE WIDTH SLABS, THE 2 FT. OR 4 FT. END OF SLAB WIDTH DIMENSION MAY VARY ±6 INCHES. 

(D JOINTS ARE TO BE USED WHEN A TRAFFIC LANE IS ADDED SEPARATELY, OR FOR TAPERS, OR FOR SPEED CHANGE 
LANES. ALTERNATIVE LONGITUDINAL JOINT LOCATIONS AT SPEED CHANGE LANES MAY BE USED IF APPROVED. 

9. WHERE© JOINTS ARE SHOWN IN THE SHOULDER, THE DOWEL BARS WILL BE PLACED ON 12" CENTERS STARTING 
6" FROM THE ROADWAY(I)JOINT. 

VERTICAL JOINT LEGEND 
I ROTATIONAL (SEE SHEET 5 FOR JOINT DETAILS)

f''.k:{ll!GNMENT -----©-- TRANSVERSE CONTRACTION• OR CONSTRUCTIONf ·-J+INCHES 
FROM EDGE · -- --@- - -- LONGITUDINAL CONSTRUCTIONT IS PAVEMENT THICKNESS FROM PLANS
OF SHOULDER 
TO DOWELS LONGITUDINAL CONSTRUCTIONPLAN VIEW SECTION A-A SECTION A-A -++t(I)ttt+++++ OR LONGITUDINAL 

SHOWING HORIZ. TRANSLATION, SHOWING VERTICAL SHOWING VERTICAL CONTRACTION 
• 

RAMP AND SPEED CHANGE 
LONGITUDINAL (SIDE) SHIFT AND TRANSLATION TOLERANCE ROTATIONAL ALIGNMENT LANE DIMENSIONING FOR 
HORIZ. ROTATIONAL ALIGNMENT JOINTS ONLY. SEE PLANS 

7' FOR STRIPING LOCATIONS.DOWEL BAR DETAIL E SHEET 2 FOR RAMP
FOR @ JOINT WITH 13 FT. AND 12 FT. WIDE SLABS SEE SUBSECTION 412.13(b)2 FOR ALLOWED TOLERANCE VALUES. 

DETAILS ILLUSTRATING DOWEL PLACEMENT TOLERANCES TIE BARS 
36" CTRS.1 WEL BAR DETAILS., J~ /Do 
I .\ ., I 

RAMP 
~ SE(c)

TIE BARS 
ALTERNATIVE "A" .... \H(E)t36" CTRS. " ©DIMENSIONS (SEE NOTE 3) I~ l; ALTERNATIVE

I

I I" DIMENSIONS (SEE NOTE 3)-y t,24" 
(c) 

24" +-@+r<+@-24" II' -6'± 6",,.'\ L: : : :rL ,, 1,0SHOULDER L
I ''-=..Il'\..=J' _(c) SHOULDER 

TIE BARS
12' OR 13' TIE BARS kZ36" CTRS. 13' OR 12'CTRS.-
12' OR 13' 

w :I.?k1) 36"@.~~: 
7 ~L) 12'\: .I r.

SHOULDER ·1- -
(0RURAL TWO-LANE MULTI-LANE WITH SPEED CHANGE LANE AND CONCRETE SHOULDERS © 

RAMP AND SPEED CHANGETIE BARS 
LANE DIMENSIONING FOR 
JOINTS ONLY. SEE PLANS 

TIE BARS FOR STRIPING LOCATIONS. 
36" CTRS. SEE SHEET 2 FOR RAMP 

~-..J.---~ DOWEL BAR DETAILS. 

24" 

OPTIONAL LONGITUDINAL JOINT IN CENTER FOR SINGLE LANE SPEED CHANGE LANE 
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SHOULDER JOINT LEGEND-15'-C 
(SEE SHEET 5 FDR JOINT DETAILS)

E 12.5' + 66 
54+ INCHES FROM ----@--- TRANSVERSE CONTRACTION42 DR CONSTRUCTION30+INCHES FROM®INSIDE 18JOINT TO © JOINT E · - - - --@- - - - LONGITUDINAL CONSTRUCTIONTHE DOWELS 18 

42 
TO DOWELS 

30 I 
54

• -+++(Dt+++++++® LONGITUDINAL CONSTRUCTION6612.5' OR LONGITUDINAL CONTRACTION 

C 6' 

RAMP II A11 DOWEL BAR DETAIL RAMP 11 811 DOWEL BAR DETAIL FOR C JOINT 
FOR C JOINT WITH A12 FT. LANE WITH CENTER LONGITUDINAL SPLIT LANE 

SHOULDER 

TIE BARS 13' OR 12'36" CTRS. 

12' 

MULTI-LANE WITH ACCELERATION AND DECELERATION LANES AND CONCRETE SHOULDERS 
RAMP AND SPEED CHANGE 
LANE DIMENSIONING FDR 
JOINTS ONLY. SEE PLANS 
FDR STRIPING LOCATIONS. 

TIE BARS 36" CTRS. 
TIE BARS RAMP "8" 

~ 36" CTRS.t------VARIES-------t 

SHOULDER 
1++++++++++-1-tH+++tH=f-++tt-ll-++-+t+-l::Hr+tt--+++-tt+++-Htt++++H++-Htl-tt++t++-l-+Hl++-l-ttt++±:±1:tH+++t+-ffl-t-+t+++Htll-++++t+++-+-H+-Fl-++t++++++++++-1-tH+++tH+++t+-1-tt-+t+-+++-+tt-++-11-tt+++-1~ 

OPTIONAL LONGITUDINAL JOINT IN CENTER FOR SINGLE LANE ACCELERATION AND DECELERATION LANE 
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NOTES 

JOINT LEGEND 1. LONGITUDINAL JOINTS SHALL BE PLACED ADJACENT TO LANE MARKINGS WHEN POSSIBLE, AND HAVE A MAXIMUM SPACING OF 
(SEE SHEET 5 FOR JOINT DETAILS) 13 FT. (15 FT. IS PERMITTED WITH MONOLITHIC CURB AND GUTTER). 

2. CONSTRUCT TRANSVERSE JOINTS PERPENDICULAR TO THE CENTERLINE OF PAVEMENT AND EXTEND THROUGH THE CURB OR-----1@1----- EXPANSION CURB AND GUTTER.*3. PLACE Y2 IN. MIN. EXPANSION JOINT FILLER IN TOP 6 IN. OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS.TRANSVERSE CONTRACTION-------1@1-----
OR CONSTRUCTION 4. THE CONTRACTOR SHALL,UNLESS OTHERWISE SHOWN ON THE PLANS,SELECT AND USE A BOND BREAKER 
LONGITUDINAL AT INLETS,MANHOLES AND SIMILAR SIZE STRUCTURES. SMALLER STRUCTURES SUCH AS VALVE AND MONUMENT BOXES--------©------ SHALL NOT REQUIRE A BOND BREAKER.CONSTRUCTION 

5. WHERE A LONGITUDINAL JOINT PASSES LESS THAN 1FT. FROM A CAST-IN-PAVEMENT MANHOLE OR SIMILAR SIZELONGITUDINAL----------©--- - -- - -- - STRUCTURE, A TYPICAL 2 FT. RADIAL JOINT, AS SHOWN IN THE DETAILS, SHALL BE USED.CONTRACTION 
6. TRANSVERSE JOINTS SHALL EITHER INTERSECT THE CENTER OF CIRCULAR MANHOLES AND INLETS OR BE AT LEASTOPEN CENTER CLOSED CENTER LONGITUDINAL 

t-l-+1--+I-+-I-+1--+<ICDL I I I I I I CONSTRUCTION 4 FT. AWAY FROM THE EDGE OF CIRCULAR MANHOLES. SEE CURB INLET BOXOUT DETAIL ON SHEET 5. 

7. TRANSVERSE CONSTRUCTION JOINTS SHALL BE LOCATED AT A© JOINT. 
CUL-DE-SAC 

6. THE ENGINEERS SHALL HAVE AN OPTION TO USE INDIVIDUAL DOWELS IN THE@JDINT ON SHORT RUN (2' ± 6") 
TO CURB RADIUS RETURNS. 

PERMISSIBLE ALTERNATIVEINLET 
JOINTS WITHOR 
SMALL RADII < 16' -----....MANHOLE 

GUTTER IS POURED MONOLITHICALLY 
WITH ADJACENT LANE. 

JOINT IS NOT REQUIRED IF CURB ANO 

CURB INLET8' MINIMUM BOXOUTSHOWS OR 15' MAXIMUM (SEE DETAIL ONINTEGRAL 
SHEET 5)CURB *~ 

_l_ 
13' 

MAX. 

t0 

CURB INLET 
2' ±6" TYP.BOXOUT 

(SEE DETAIL ON 
SHEET 5) ROUNDING OF ANGLE BY INTEGRAL

FORMING OR SLIPFORM PAVING CURB
PERMISSIBLE. 

MAY BE ALIGNED WITH 
FRONT OR BACK OF HMA PAVEMENT 

HMA PAVEMENT CURB. 

TYPICAL CURBED PAVEMENT JOINT LAYOUT 
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- --

- - ---

---- ---- ---- - - -

NOTESJOINT LEGEND 
(SEE SHEET 5 FOR JOINT DETAILS) I. LONGITUDINAL JOINTS SHALL BE PLACED ADJACENT TD LANE MARKINGS WHEN POSSIBLE, AND HAVE A MAXIMUM SPACING 

OF 13 FT. (15 FT. IS PERMITTED WITH MONOLITHIC CURB AND GUTTER).-----<0----- EXPANSION 
2. CONSTRUCT TRANSVERSE JOINTS PERPENDICULAR TD THE CENTERLINE OF PAVEMENT AND EXTEND THROUGH THE CURB DR 

TRANSVERSE CONTRACTION CURB AND GUTTER.--------1(Df----- DR CONSTRUCTION *3. PLACE Y2 IN. MIN. EXPANSION JOINT FILLER IN TOP 6 IN. OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS. 

--------®------- LONGITUDINAL 
4. THE CONTRACTOR SHALL,UNLESS OTHERWISE SHOWN ON THE PLANS,SELECT AND USE A BOND BREAKERCONSTRUCTION 

AT INLETS, MANHDLES AND SIMILAR SIZE STRUCTURES. SMALLER STRUCTURES SUCH AS VALVE AND MONUMENT BOXES 
LONGITUDINAL DD NOT REQUIRE A BOND BREAKER. 
CONTRACTION

----------©- -- - -- - -- -
5. WHERE A LONGITUDINAL JOINT WOULD PASS LESS THAN 1FT. FROM A CAST-IN-PAVEMENT MANHOLE DR SIMILAR SIZE 

r,\ LONGITUDINAL STRUCTURE, A TYPICAL 2 FT. RADIAL JOINT, AS SHOWN IN THE DETAILS, SHALL BE USED.t-l-+l--+-1--<1,--+l--+<I(0 I I I I I I CONSTRUCTION 
6. TRANSVERSE JOINTS SHALL EITHER INTERSECT THE CENTER OF CIRCULAR MANHOLES AND INLETS DR BE AT LEAST 

4 FT. AWAY FROM THE EDGE OF CIRCULAR MANHOLES. SEE CURB INLET BOXOUT DETAIL ON SHEET 5. 

12' DR 12' -
i---------------------------~~---...::_--::--- (L) / r __c::..-:::.--"*-----;-;-;-;:;:;-:;:;:;-;~=~;;,;---;:;;:--;:;;--;-;:;;:,;;--;-;;:;:;-;:-,.;:-;;;:;-,;-;;;:;;;:;-;--:;:;-::;:;:;;:---------1

.Y.. .\
,-
· • \AN EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE

SHOULDER r:AN EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE "'\++++++<i-+++++-+++'++++++<i-++.(l''°'L:+-+-<>+++++1-++-t-+++++-<>+++++1-++-t-+/-1r.J/ 
r. , 

IS MORE THAN A 12 FT. GAP BETWEEN A JOINT LOCATED AT A 

IS MORE THAN A 12 FT. GAP BETWEEN A JOINT LOCATED * ©- * .'f=-: JI * CURB BREAK 1JNT AND THE PREVIOUS JOINT 

SHOULDER CURB BREAK PEJNT~ '.,,/... ..\. ' --~--f~AtT~A~c~u~RB~B~RE~AK~P~OI~NT;AN~D~TH~EiPiRiEv~I~ou~s~J§D~INFT:=f=f::F=ff=f=~~f=f=f:::5// \\t::=f=f=f=f~',9~ff=t=f=fc~uR~BfB~R~EAKiP~D~IN~T::r=r==::;:f::::;:::::::;:=:::;::=d 
- ----H'c"J-+--+---+---i 

12' OR 12' 1 
12' OR 13' 

L--+-+--+---+--+--t--t-+--+--+--+-+--+--+---+--- - - - -./SHOULDER r::::~ ---- ---- ~------ ~.,......--~::::::::::::::::::::::::::::::--=========:::::::::::::::~ - --::::::::-- /-----===~=:::::::::::::::::::::::::::::::::::::::::::::::j:::::::=:::::::::::::::::::=J:::::;:::=:::::::::::;,t::-::::!:: ~ , EXPANSION MATERIAL AT
©- SHOWS ---© BREAK IN CURB ALIGNMENT (TYP.) 

CURB AND 
GUTTER \\\ / 

L ~ \ /1 C 

HMA PAVEMENT- ~ 

MULTI-LANE INTERSECTION WITH SPEED CHANGE LANE AND CONCRETE SHOULDERS 
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SEE BRIDGE PLAN 
FDR DEPTH NOTE 

APPROACH CONCRETE I. PAVEMENT THICKNESS (T), SHALL BE AS SHOWN ON THE PLANS.JOINTSLAB ROADWAY SLAB 

C> . . C> .C>C> . C>. 

A . A · A · 
C> C> C> PAVEMENT THICKNESS (T) DOWEL BAR DIAMETER 

THE TRANSVERSE JOINT IN 
MONOLITHIC CURB AND GUTTER 7 IN. ~ T < 8 IN. 1 IN. 
SHALL BE SAWED TO THE SAME 
DEPTH AS THE PAVEMENT. 8 IN. ~ T ~ 10 IN. 1.25 IN. 

BRIDGE APPROACH BOTTOM OF SAW CUT 10 IN. < T ~ 15 IN. 1.50 IN. 

REINFORCING SIZE TABLE114" BELOW SURF ACE 
SEE DOWEL SPACINGn C> . TIE BAR SIZE IS NO. 5 WHEN 

SILICONE IN TRAVEL LANES PAVEMENT IS PLACED ON UNBOUND BASES. 
SEALANT ON THE PLANS 

TIE BAR IS NO. 6 WHEN PAVEMENT IS PLACED ON 
. A . LIME TREATED SOIL, ASPHALT OR CEMENT TREATED,T . I> . 

l. 
Tu 1·=sce==36="C===T=RS=.===>-b .RIGID WELDED MILLED ASPHALT,OR RECYCLED ASPHALT BASES.PREFORMED T/2 TIE BARS A · 

JOINT 
ASSEMBLY . A . .IF NEEDED C> • • • (> (> .C> . (> .MATERIAL 

----l f-- 1'4" ©©
@ DOWELED TRANSVERSE LONGITUDINAL BOND BOND 

BREAKEREXP ANS ION JOINT CONSTRUCTION OR CONTRACTION JOINT CONTRACTION JOINT BREAKER 
(LONGITUDINAL WEAKENED 

(TRANSVERSE WEAKENED PLANE JOINT) PLANE JOINT) 

A KEYWAY IS ALLOWED TO INTEGRAL CURBA· 
FACILITATE USE OF BENT A A 

(> .n;:'. C> TIE BARS OR APPROVED
36" CTRS. TWO PIECE CONNECTORS
TIE BARSA · INLET OR MANHOLE 

. l> . . l> T (> CAST IN PAVEMENT

l .. 15" 15" 
A · A· T/2. A . A · . 

(> • • _J® ® C> .. INSTALL TRANSVERSE JOINT AT 
C BOTH BOXOUT CORNERS IFLONGITUDINAL LONGITUDINAL CD BOXOUT IS 8 FT. OR LONGER. 8" MIN. APRONCONSTRUCTION JOINT CONSTRUCTION JOINT LONGITUDINAL* USE ONLY IF T ~ 8 IN. ff USE ONLY IF T < 8 IN. CONSTRUCTION JOINT 

FORM ONLY FEMALE KEYWAY CURB INLET BOXOUT INLET OR 
4:1 TAPER MANHOLE 
TO MEET APRON 

JOINT SEALANTJOINT SEALANT 

T (SEE JOINT @ DETAIL) 
• C> •(> . 

SECTION A-A 
A • A . 

1" MIN. INLET OR 
. A . A · A · . C> • MANHOLE. 

.C>l_·. 
4:1 TAPER. A • • I\ . I\ • 

. . TO MEETY2" DIA. BACKER ROD 
STRUCTURE.(> . t> . .. . f) ' . b . . 

6 ~ · %11 DIA. BACKER ROD 
. I> , •. °' · 

' 6 · ' 6 · ' 6 · ' 6 · 

SECTION 8-8 
SEAL AT ~ SAWED JOINT ~ BOND BREAKER SHALL BE COMPOSED OF PLASTICCONSTRUCTION JOINT SHEET,BUILDING PAPER OR OTHER APPROVED*** USE T/4 WHEN T < 8 IN. MATERIAL THAT PREVENTS BONDING. 
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MIN. MAX. HEIGHT OF COVER H (FT.) 
DIA. 
PIPE 

COVER WALL THICKNESS (IN .) 
IN. 0.109 0.138 0.168 0.188 0.218 0.249 0.280 

60 12 47 68 90 100 100 100 100 
66 12 43 62 81 93 100 100 100 

72 12 39 57 75 86 100 100 100 
76 12 36 52 69 79 95 100 100 

84 12 34 49 64 73 88 100 100 
90 12 31 45 60 68 82 97 100 

96 12 29 43 56 64 77 91 100 
102 18 28 40 52 60 73 86 94 

108 18 26 38 50 57 69 81 88 
114 18 25 36 47 54 65 77 84 

120 18 23 34 45 51 62 73 80 
126 18 22 32 42 49 59 69 76 

132 18 21 31 40 46 56 66 72 
138 18 20 29 39 44 54 63 69 

144 18 19 28 37 43 51 61 66 
150 24 19 27 36 41 49 58 64 

156 24 18 26 34 39 47 56 61 
162 24 17 25 33 38 46 54 59 

168 24 17 24 32 36 44 52 57 
174 24 16 23 31 35 42 50 55 

180 24 15 22 30 34 41 48 53 
186 24 15 22 29 33 40 47 51 

192 24 21 28 32 38 45 50 
198 30 20 27 31 37 44 48 

204 30 20 26 30 36 43 47 
210 30 19 25 29 35 41 45 

216 30 25 28 34 40 44 
222 30 24 27 33 39 43 

228 30 23 27 32 38 42 
234 30 23 26 31 37 41 

240 30 25 31 36 40 

TABLE I - 6 IN. x 2 IN. CORRUGATIONS 
ROUND STEEL PIPE 

MARKING ON 0 f~™~ 11/4''
NUTS ! 

--l I-- Y4" MIN. DIA. 

ASTM A 449 = = 
~ MARKING ON 

BOLT HEADS [ 
f'4 11 HEX NUT • 

1" SPHERICAL RAD.• 
=-= 

] 

r l~ 
PIPE BOLT AND NUT 
• INSTALL CUL VERT NUTS AS SHOWN. 

DO NOT INVERT. 
NOTES: 
1. NUTS MADE IN CONFORMANCE WITH ASTM A 194, GRADE 2 

OR GRADE 2H, AND MARKED WITH THE GRADE SYMBOL ARE 
ACCEPTABLE EQUIVALENTS FOR ASTM A 563,GRADE C NUTS. 

2. BOLTS SHALL BE PLACED LOOSE TO ALIGN PLATES, THEN 
TIGHTENED TO MAINTAIN STRUCTURE SHAPE. 

MIN.PIPE sizEV MIN. CORNER MAX.WALLSPAN X RISE COVER RADII HTHICKNESS 
FT. - IN. FT. 

6- 1 X 4- 7 

IN. 
0. 10912 18 15 

6- 4 X 4- 9 12 0. 109 18 15 

6- 9 X 4-11 0.10912 1418
7- 0 X 5- 1 0. 10912 1418 

7- 3 X 5- 3 0. 10912 18 13 
7- 8 X 5- 5 0. 10912 18 13 

7-11 X 5- 7 12 0. 109 1218
8- 2 X 5- 9 0. 10918 1218 

8- 7 X 5-11 18 0. 109 1118
8-10 X 6- 1 0. 10918 1118 

9- 4 X 6- 3 0.10918 1018
9- 6 X 6- 5 0. 10918 1018 

9- 9 X 6- 7 0. 10918 18 10 
10- 3 X 6- 9 0. 10918 18 9 

10- 8 X 6-11 0. 10918 918
10-11 X 7- 1 0. 10918 918 

11- 5 X 7- 3 0.10918 18 8 
11- 7 X 7- 5 0. 10918 18 7 

11-10 X 7- 7 0. 10918 718
12- 4 X 7- 9 0. 10930 618 

12- 6 X 7-11 0. 10930 18 6 
12- 8 X 8- 1 0.10930 18 6 

12-10 X 8- 4 180. 10930 6 
13- 3 X 9- 4 0. 109 3130 13 

13- 6 X 9- 6 0. 10930 31 12 
14- 0 X 9- 8 0. 10930 31 12 

14- 2 X 9-10 0. 10930 1231
14- 5 X 10- 0 0. 10930 11 

14-11 X 10- 2 

31 

0. 10930 31 11 
15- 4 X 10- 4 0. 10930 31 11 

15- 7 X 10- 6 0.10930 1131
15-10 X 10- 8 0. 10930 10 

16- 3 X 10-10 

31 

0.13830 31 10 
16- 6 X 11- 0 0.13830 31 10 

17- 0 X 11- 2 0.13830 1031
17- 2 X 11- 4 0.13830 1031 

17- 5 X 11- 6 0.13830 31 9 
17-11 X 11- 8 0.13830 31 9 

18- 1 X 11-10 0.16830 931
18- 7 X 12- 0 0.16830 9 

18- 9 X 12- 2 

31 

0. 16830 31 9 
19- 3 X 12- 4 0.16830 31 8 

19- 6 X 12- 6 0.16830 831
19- 8 X 12- 8 0. 16830 731
19-11 X 12-10 0. 16830 7 

20- 5 X 13- 0 0.18836 731
20- 7 X 13- 2 0.18836 631 

TABLE II - 6 IN. x 2 IN. CORRUGATIONS 
STEEL PIPE-ARCH~ 

~ - PIPE-ARCH IS INTENDED FOR USE WHERE MINIMUM COVER 
REQUIREMENTS FOR ROUND PIPE CANNOT BE MET. 
USE ROUND PIPE WHEN H EXCEEDS 15 FT. 

MIN.PIPE sizEV MIN. CORNER MAX .WALL RADIISPAN X RISE COVER HTHICKNESS 
FT. - IN. FT. 

6- 2 X 5- 0 

IN. 
0.10021 27 15 

6- 7 X 4-11 0. 100 2721 15 

6- 7 X 5- 8 21 0. 100 1532
6-11 X 5- 9 0.10021 1532 

7- 3 X 5-11 3221 0. 100 15 
7- 9 X 6- 0 320.10024 15 

8- 1 X 6- 1 0.10024 32 15 
8- 5 X 6- 3 24 0.100 32 15 

8-10 X 6- 4 3227 0.100 15 
9- 3 X 6- 5 27 0. 100 32 15 

9- 7 X 6- 6 27 0. 100 32 15 
9-11 X 6- 8 27 0. 100 32 15 

10- 3 X 6- 9 27 0.100 1532
10- 9 X 6-10 30 0. 100 1432 

11- 1 X 7- 0 30 0.100 32 14 
11- 5 X 7- 1 30 0. 100 32 14 

11- 9 X 7- 2 33 320. 100 13 
12- 3 X 7- 3 33 0. 100 32 13 

12- 7 X 7- 5 33 0. 100 32 12 
12-11 X 7- 6 33 0. 100 32 12 

13- 1 X 8- 2 33 0. 100 32 12 
13- 1 X 8- 4 33 320. 100 12 

13-11 X 8- 5 30 0. 125 32 13 
14- 0 X 8- 7 33 320. 125 13 

13-11 X 9- 5 30 0. 125 1332
14- 3 X 9- 7 33 0. 125 1232 

14- 8 X 9- 8 33 0. 125 123214-11 X 9-10 33 0. 125 1232 
15- 4 X 10- 0 33 0. 125 123215- 7 X 10- 2 30 0.150 1132 
16- 1 X 10- 4 33 0. 150 113216- 4 X 10- 6 33 0. 150 1132 
16- 9 X 10- 8 33 0. 150 113217- 0 X 10-10 33 0.150 10 

17- 3 X 11- 0 
32 

33 0. 150 103217- 9 X 11- 2 30 0. 175 1032 
18- 0 X 11- 4 33 0. 175 103218- 5 X 11- 6 33 0. 175 1032 
18- 8 X 11- 8 33 0. 175 93219- 2 X 11- 9 30 0. 200 932 
19- 5 X 11-11 30 0. 200 93219-10 X 12- 1 33 0. 200 932 
20- 1 X 12- 3 33 0. 200 93220- 1 X 12- 6 33 0.200 932 

20-10 X 12- 7 30 0. 225 8 
21-1 X 12-9 

32 
33 320. 225 8

3221- 6 X 12-11 33 0. 225 8 

TABLE III - 9 IN. x 2Y2 IN. CORRUGATIONS 
ALUMINUM PIPE-ARCH Ciil 

H - HEIGHT OF COVER LIMIT. MAXIMUM HEIGHT OF FILL OVER THE TOP 
OF THE PIPE TO THE BOTTOM OF THE PAVEMENT:HMA OR PCCP. 
FILL HEIGHTS GREATER THAN MAXIMUM ALLOWED IN THE FILL 
HEIGHT TABLE REQUIRE SPECIAL DESIGN. 

MAX. HEIGHT OF COVER H (FT.) 
DIA. 
PIPE MIN. 

COVER WALL THICKNESS (IN .) 
IN. 0.100 0.125 0.150 0.175 0.200 0.225 0.250 

60 15 31 45 60 70 81 92 100 
4166 18 28 54 64 74 84 94 

37 7772 21 25 50 58 67 86 
78 46 71 79 

84 

21 23 35 54 62 

42 7321 22 32 50 58 66 
24 47 5490 20 30 40 61 68 

96 24 44 50 57 6419 28 37 
24102 18 26 35 41 47 54 60 

108 27 17 5725 33 39 45 51 
114 27 37 4216 23 31 48 54 

120 27 15 22 30 35 40 46 51 
126 30 14 21 28 33 38 44 49 

132 30 14 20 27 32 37 42 46 
138 30 13 19 26 30 35 40 44 

144 33 12 18 25 29 33 38 42 
150 30 18 24 28 32 36 40 

156 17 27 3130 23 35 38 
37 

168 

162 30 22 26 30 34 

30 21 25 29 32 35 
174 30 20 24 28 31 34 

180 27 23 27 30 33 
27186 22 26 29 31 

192 27 25 28 30 
27 27198 24 29 

204 27 23 26 28 
27 27 

216 

210 25 

27 26 
27222 25 

228 27 25 

TABLE IV - 9 IN. x 2Y2 IN. CORRUGATIONS 
ROUND ALUMINUM PIPE 

GENERAL NOTES 
1. PIPE OR PIPE-ARCH WITH ENDS CUT TO FIT A SLOPE AND 

REPAIRED IN ACCORDANCE WITH SUBSECTION 707.09, SHALL 
BE REINFORCED AS SHOWN ON THE PLANS. 

2. WHERE MULTIPLE PIPES ARE USED, THEY SHALL BE SPACED 
SO THAT ADJACENT SIDES OF THE PIPE SHALL BE AT LEAST 
ONE-HALF DIAMETER OR ONE-HALF SPAN APART TO PERMIT 
CAREFUL TAMPING OF THE BACKFILL MATERIAL, EXCEPT THAT 
THE CLEAR DISTANCE BETWEEN ADJACENT SIDES SHALL NOT 
BE MORE THAN 3 FT. 

3. MINIMUM COVER FOR STRUCTURAL PLATE PIPE OR PIPE ARCH 
IS MEASURED FROM THE TOP OF THE PIPE TO THE BOTTOM OF 
THE PAVEMENT:HMA OR PCCP. DURING CONSTRUCTION,ADEQUATE 
COVER SHALL BE PROVIDED TO PROTECT THE STRUCTURE FROM 
DAMAGE. THE COVER DURING CONSTRUCTION SHALL BE AT 
LEAST 1FT. 

V - PIPE ARCH WITH EQUAL PERIPHERY AND WITH SPAN ANO RISE 
DIMENSIONS APPROXIMATELY EQUAL TO THOSE SPECIFIED ON 
THE PLANS WILL BE PERMITTED. 
PIPE OR PIPE-ARCH CONFORMING TO SECTION 603 SHALL NOT 
BE SUBSTITUTED FOR STRUCTURAL PLATE PIPE OR PIPE-ARCH. 
PIPE-ARCH DESIGN IS BASED ON CORNER BEARING PRESSURE 
ON THE SOIL OF 2 TONS PER SQUARE FT. 
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HEIGHT 

- 21/: " CLEAR WHEN2 

Adi BARS TOP SLAB: #4 @ 1'-0" FDR TOP MAT, SEE TABLE FDR BOTTOM MAT. 
FILL HEIGHT IS :<; 2'-0"

BOTTOM SLAB #4 @ 1'-0" (CONT.) FDR TOP AND BOTTOM MATS 

f';'._, _.'. ! t .. ·."7"1 •':,: . ... 

�·. � L211 CLEAR 

,,.! i,, 
OPTIONAL CONSTRUCTION � • 

... 

� .-----CJ 
(TYP.) JOINT (TYP .) .. ... 

. w1 
q (TYP.) ------� 

v1 @ 6" 

d1 BAR TYPICAL 

2" (TYP.) 

_l 

7 

STIRRUPS

� 

@ 1'-0" 

2'-0" 
3'-0" 

* Z (CONT.) 
(6 TOTAL) 

4' 

L = LENGTH OF � 
CONCRETE BOX CULVERT 

* 
1'-0" 

FINISHED � 
SLOPE�-

1'-0" *

���--·�·,. j,, 
v2r c 2 (TYP .) 

w1 (TYP

1)] 
@ 6" v1 

d 1 BARS #4 @ 1'-0" (TYP.) TOP SLAB 
REINFORCING E 

@ 6" R ACH FACE OF ALL WALLS 
( 

w2 ', 
. � 

b2@ 6" w2 (TYP

j) ]v
,...c2 

I
@ 6" 3 

v.' b1@ 6" 
�-� I .·p_, l J 

Tb -----r � ·� .:0. 
.. 

I ! 
. . . •. �.� ... ,_ . . .. 

TW I s L311 CLEAR . 1 TW 
7...,, ______________ WIDTH--------------_..,!--'

' (TYP.) 

Ci 

SECTION 8-8 

t1 DR t2 

CULVERT � HEADWALL BENT

V 
ANGLE 

b1 OR b2 c2 

\ 

\ 

#4 BY 2'-0" @ 1'-6" WHEN 
AN APRON IS REQUIRED ON THE 
OUTLET END (PROJECTED OUT 1'-0") 

Z (CONT.) (3 TOTAL) 

3'-0" MIN. 
DR AS SPECIFIED 
ON THE PLANS 

#4 
(CONT.) 

(PLACE AS 
SHOWN) 

(2 TOTAL) 

#4 [@ 1'-0" 

� 

BOTTOM SLAB 
REINFORCING 

SECTION A-A 

MIN. LAP SPLICE 
L�NGT� (TYP.) 

� 
. • •.; 3" 6" 6" 
• • 

.I.I.I. . rm 

TOP SLAB 
REINFORCING 
(TYP.) 

J BARS (SEE NOTE BELOW) 

i". (CONT.) 
REINFORCING PLAN 

BOTTOM SLAB 
REINFORCING 

(TYP.) 

BAR EPOXY 
SIZE (#) X 

(FT.-IN.) 
4 2-4

BLACK 
X 

(FT.-IN.) 
1-11

STAGE 2 ----+---- STAGE I 
NOT TD SCALE 

GENERAL NOTES 
I. ALL CONCRETE SHALL BE CLASS D (BOX CUL VERT). 
2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED. 
3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED 

□NL Y IF APPROVED BY THE ENGINEER. 
4. THE CONTRACTOR SHALL MAINTAIN THE ST ABILITY OF THE STRUCTURE DURING CONSTRUCTION. 
5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1. 
6. ANY CULVERT SPAN 20 FT. DR GREATER, A FOUNDATION INVESTIGATION AND REPORT ARE REQUIRED. 
7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c. 
8. SPLICE QUANTITIES FDR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED. 
9. REINFORCING STEEL SHALL BE GRADE 60. 

10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE: 
BAR SIZE: #4 #5 #6 #7 #8 #9 #10 #11 
SPLICE LENGTH: 1'-3" 1'-7" 2'-5" 2'-10" 3'-8" 4'-8" 5'-11" 7'-3" 

THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE: 
BAR SIZE: #4 #5 #6 #7 #8 #9 #ID #11 
SPLICE LENGTH: 1'-1" 1'-4" 1'-7" 1'-11" 2'-6" 3'-1" 3'-11" 4'-10" 

THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES. 
11. ALL DIMENSIONS ARE PERPENDICULAR TD THE CENTERLINE OF THE BOX.
12. WINGWALLS SHALL BE TIED TD CONCRETE BOX CULVERT IN ACCORDANCE WITH

ST AND ARD PLAN M-601-20. 
13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TD THE CENTERLINE OF THE BOX . 
14. THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TD THE 

TOP OF PAVEMENT. 
15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¾". 
16. FOR FILL HEIGHTS LESS THAN 2 FT. A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR

THE TOP OF THE TOP SLAB AND 18 INCHES DOWN FROM THE TOP OF THE EXTERIOR WALLS. 
17. FDR FILL HEIGHTS LESS THAN 2 FT, THE d1 BARS FDR THE BOTTOM MAT OF THE TOP SLAB

SHALL BE AS FOLLOWS:

* 

s 6 8 10 12 14 16 18 20 
BAR SIZE: #5 #6 #6 #5 
SPACING 1'-0" 1'-0" 0'-6" 0'-6" 

DESIGN DAT A: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS 
RATING DATA: 2ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION 

f y = 60,000 psi., 

LOADING DATA: f'c= 4,500 psi., 

LIVE LOAD = AASHTO LRFD,HL-93 TRUCK,HL-93 TANDEM,CDLDRADD PERMIT TRUCK,AND NRL 
DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS.ICU. FT. 

HORIZDNT AL EARTH LOAD = 30 LBS./CU.FT. 
DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS.ICU. FT. 

HORIZDNT AL EARTH LOAD = 60 LBS./CU. FT. 
THRUST IS NOT CONSIDERED IN THIS ST AND ARD, I.E. THRUST = 0. 
WEARING SURFACE - 12 INCHES THICK CONCRETE PAVEMENT. 
DEAD LOAD - TYPE 7 BARRIER. 
EXTREME HEADWATER TD DEPTH RATIO IS IN ACCORDANCE WITH THE COOT DRAINAGE MANUAL. 
EXTREME HEADWATER TD DEPTH RATIO WAS INCLUDED IN THE DESIGN BUT 
EXCLUDED FROM THE RATINGS AS PER THE AASHTD MANUAL FDR BRIDGE EV ALUATIDN. 
LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT. OF EARTH 

IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1, SHEET 19, 
AND THE INFORMATION BELOW): 

- ALL REINFORCING STEEL SHALL BE ACCORDING TD THIS BOX CUL VERT PLAN. 
- ANY SPECIAL DESIGN FDR STIRRUPS WILL NOT BE MEASURED AND PAID FDR

SEPARATELY BUT SHALL BE INCLUDED IN THE WORK. 
- HEADWALL DIMENSION AND CONCRETE QUANTITY

3 EA. SAME SIZE AS i". BAR 
@ EACH END OF HEADWALL X 

5 2-10 2-4 CONSTRUCTION JOINT DETAIL FOR ST AGED CONSTRUCTION 
SHALL BE ACCORDING TD ST AND ARD PLAN M-606-1, SHEET 19. 

- POST ANCHORS SHALL BE PROVIDED ACCORDING TD STANDARD PLAN
M-606-1, SHEET 19. 

V1 +I --O'f 
6 3-5 2-10
7 4-1 3-3

NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TD THE ti. OF THE BOX □NL Y. 

8 5-3 4-3
9 6-8 5-5 

SECTION C-C 

HEADWALL CORNER REINFORCING DETAIL 

THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS EXPENSE TD SUPPORT TEMPORARY 
LIVE LOADS DURING ST AGE 1 CONSTRUCTION. J BARS SHALL BE THE SAME SIZE AS THE TOP AND 
BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS TD SUPPORT. 

- POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
OF GUARDRAIL WILL NOT BE MEASURED AND PAID 
FDR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK. 

- POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE, 
SHALL CONFORM TD ASTM A 36 DR AASHTD M 169 STEEL. 

18. SEE M-603-3 FDR PRE CAST CONCRETE BOX CULVERT DETAILS. 
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SINGLE CONCRETE BOX CULVERT DIMENSIONS. QUANTITIES 8c RATING FACTORS (EXCLUDING HEADWALL 8c TOEWALL QUANTITIES) 
BOX SIZE BAR SIZES DIMENSIONS QUANTITIESSLAB & WALL RATING FACTORSdt ...HHbRT THICKNESS {[NHES) V[s R HT. WIDTH 11* IS< b1 t2 b2 w1* IS< w2 c2 h1 h2 v2 v3 REBAR STL WATERPROOFIN(ALLOWED c1* CONCRETE HL-93 HL-93 NRLCOLORADO 

FT-IN INVENTORY OPERATING VEHICLEFT-IN TW NO. FT-IN FT-IN FT-IN FT-IN FT-INFT FT FT-fl PERMITCY/LF LBS/LF SY/LFlt Tb # # # # # # 
j-0 j-1/-/ u ... J.Zj Z.Uj4-48-8 7-8 4 b b 4 0 0 b4 ZIO LO~ z.u~1.18510 10 10 1-11< 2 
3-10 4-4 2-118-4.5 7-8 2 TO 8 8 4 4 7-6 1-9 19910 5 5 5 5 64 0.823 1.67

•• 
2.17

•• 
2.

•• 
51 2.58 

•• 
8.5 6 7 2-48-5 7-8 3-8 7-64 1-98 TO 15 8.5 8.5 10 5 5 4 5 5 3-0 0.834 64 190 

2-48-5 7-8 15 TO 20 8.5 8.5 4 4 3-8 7-6 1-910 5 5 5 5 64 3-0 0.834 190 
7-9 9-8 4-9 2-4 6-8 3-1 0.997 1.407 1.43 1.65 1.6311 10 10 68 251 1.10< 2 4 7 7 4 5 5 1-11 

4-R 7-4 n- 3-12 IL 119-8 8.5 9.5 4 47-6 10 6 6 5 5 66 1-10 0.907 1.59 

•• 
220 2.07 •• 

2.•• 
39 2.46

•• 
6 HEADWALL AND TOEWALL QUANTITIES3-79-8 11 IL 10 ~.o 2-4 3-1 7167-6 10 4 6 6 4 5 5 6-68.5 66 1-10 0.907 

3-7 2-4 3-19-8 15 20 8.5 0.9077-6 9.5 10 4 6 6 4 5 5 6-6 1-10 21666 
1.079-8 < 11.5 5-8 5-4 8-9 3-1 1.135 287 1.38 1.60 1.589-9.5 10 10 4 7 7 4 5 5 1.40776 1-11 

g ?Ln4-8 2-4 8-7 3-19-7 9-8 7 R 10 10 4 6 6 4 5 5 74 1.061 1.61

•• 
2.09

• 
2.54 

•• 
2.57 

•• 
1-11 HEADWALL8 8 9-8 3-7 2-4 8-7 3-19-7 4 48 TO 15 9 10 10 6 6 5 5 74 1-11 1.061 235

1ns, BENT ANGLE 90° TD 75° 74° TD 60° 59° TD 45°l'\ TO 7[9-7 9-8 3-7 2-4 8-7 3-110 10 4 6 6 4 5 59 74 1-11 235 
3-5 2-4 3-211-10 9-8 4 7 7 4 1.40711 .5 10.5 10 5 5 84 10-9 2-0 1.274 1.12 1.46

• 
1.69 1.66< 2 285 CLEAR SPAN REBAR REBAR REBAR11-7 9-8 5-6 2-4 10-7 3-110 4 6 6 4 5 59 10 82 1-11 262 1.61

•• 
2.52 

•• 
;,! ;,!2 TO 8 1.184 2.

•
09 2.

•• 
56 ;,!STIRRUPS STIRRUPS STIRRUPS10 QUANT. QUANT. QUANT.ll-/ s2-4 10-7 3-19-8 9 10 10 4 6 6 4 5 5 4-68 TO 15 82 1-11 1.184 258 

11-~ 9-11 4-7 2-5 10-8 3-111 .5 4 4 610 11 6 6 6 1-11 30215 TO 20 85 1.353 • LBS/LF LBS/LF LBS/LF# # # # # #5-8 2-7 3-27-11.5 11-8 10 6-10 1.05< 2 4 4 5 5 87 2-0 1.63012.5 11 8 8 1.217 321 1.36 1.49 1.48 

••
S? 

••
RRll-11 5-5 2-7 6-7 3-1 1.R4 

•• 
7-7 2 TO 10 9 10 10 4 6 6 4 5 5 246 1.25

•• 
34.672 1-11 4 22 .2 46 4 22 .8 4 4 6'" 6 11-11 4-2 2-7 6-8 3-17-8 10 TO 15 4 6 6 4 5 5 1.091 24210 10 10 72 1-11 

4-7 2-9 6-11 3-3 4 4 23.0 4 28 .8 7 4 44.08-1 11-10 13 4 2-1 8 515 TO 20 11 6 6 4 5 5 75 25112 1.320 ,R,11-11 < 2 5-8 2-7 8-10 3-29-11.5 1.340 1.02 1.32 1.44 1.4312.5 11 4 9 9 4 5 5 2-010 95 1.630 4•4 28.5 4 68.710 5 6 35.! 9ll-11 5-5 2-7 8-7 3-19-7.5 Z IU JU ~.o l.l~b l.ZI

•• 
I.Of

• 
1.112 1./1110 10 4 6 6 4 5 5 26580 1-1110 8 9-8 11-8 4-3 2-7 8-8 3-110 TO 15 4 4 1.21410 10 6 6 5 5 80 1-1110 261 5•,~ 71.74 35.3 4 34.412 6 6 910 I 2{ 17 4-7 2-10 8-10 3-3 2-1 771"'~ 4 6 6 4 5 5 1.48112 12 83 

< 4"J<6-7 6-5 10-10 3-3 2-111-8 12.5 103 1.07 1.39
• 

1.51 1.5011.5 4 4 1.481 1.63012-0 10 9 9 5 5 14 34.2 76 4 4 41.511-7.5 11-8 2 Tl 10 9.5 5-5 2-7 10-7 3-110 4 6 6 4 5 5 1.319 1.16
• 

1.51
• 

1.74
•• 

1.71

•• 
10 88 1-11 28510 * * *I IASll-10 ll I 1:, 4-4 2-8 10-8 3-211-9 11 4 6 6 4 5 510 11 91 1-11 '"' 54.0 33.116 6 4 8 510 I zu 4-7 3-412-0 12.5 4 2-10 10-1012-0.5 12 6 6 5 5 5 91 2-612 1.648 315 • • ** *,an,Q Q AHQ7 I IASf; f; 6-11R-1 .'\ 12 10 4 4 I 11 I 475-5 3-7n.s 2-113-8 3-0< 2 1.852 7 39.5 63.3 18 4 9 5 

3-Q7-7.5 13-8 10 6-4 6-7 3-54 7 7 4 1.27 1.842 TO 8 9.5 10 6 6 78 1-11 1.193 1.65 1.89339 * * * lj-11 3-77-9 5-1 6-78 TO 12 9.5 11.0 10 4 7 7 4 6 6 3-0 3.25
•• 

6 78 2-0 1.256 333 2.•• 
28 2.95

•• 
3.54

•• 
720 4 39.3 * * 3-1 3-78-0.5 13-10 12 TO 16 12.5 4 7 7 4 6-1011 6 6 5-0 2-0 1.45312 81 339 ** * * 14-0 17 5-2 3-2 6-10 3-8 3618-0.5 16 TO 20 5 7 7 5 6 6 1.50312.5 12 81 2-6 CONCRETE QUANTITY 0.086 CY/LF

1.~as 1,n:"l:t8-11 3-710-1.5 13-8 2-1 1.3712 10 105 6-6 3-0 462 1.00 1.29 1.35< 2 13.5 4 9 9 4 6 6 
3-Q9-8 JU.:i13-8 5-1 8-7 3-69.5 4 7 7 4 1.337 1.732 TO 8 10 6 6 86 1-11 1.21 1.57 1.77355 

lj-11 3-711.0 7 5-5 8-89-9.5 8 TO 12 4 7 4 6 6 3-0 1.401 2.

•• 
32 3.•• 

01 3.31

•• 
3.

•• 
608 10 10 86 2-012 "" 

3-1 8-8 3-79-9.5 13-10 12 TO 16 11.5 4 7 7 410 11 6 6 5-0 2-0 1.461 NOTES89 360 
14-0 5-1 3-1 8-10 3-7 2-112.5 5 7 7 4 6 610-0.5 16 TO 20 12 12 89 1.651 385 

1z.:,IZ-Z 13-8 10 lU 6-3 10-11 3-8 2-2 '\U 1.04 U'\7-10 1714 1.852< 2 13.5 4 9 9 4 6 6 1.43 1.41 
3-Q11-8 13-8 6-4 10-7 3-64 7 7 42 TO 8 9.5 10.5 6 6 94 1-11 1.461 1.15 1.50 1.69 1.6510 385 1. SIX INCH SPACING AT EACH END DF THE SPAN FDR A DISTANCE DF 1/4 DF THE SPANJj-11 "u5-1 10-8 3-711-9.5 8 TO 12 11 .5 4 7 7 4 6 6 3-0 1.524 2.08

•• 
2.

•• 
70 2.

•• 
97 2.16

•
10 10 94 2-0 •10 

LENGTH; 12 INCH SPACING ELSEWHERE.5-1 3-2 10-8 4-011-9.5 13-10 12 TO 16 7 7 4 7 7 1.59710 11.5 11 5 97 2-0 456 
14-012-1 5-2 3-3 10-10 4-0 2-112.5 5 7 7 4 7 7 1.82116 TO 2 0 12.5 12 97 462 
15-8 5-10 3-5 6-11 3-9 7.074 8-3.5 < 7 14 13.5 10 4 9 9 4 6 6 107 479 1.10 1.43 1.48 1.41•2-0 I'"' 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TDEWALL AND ARE BASEDQ.'\ 7-3 3-5 6-7 3-117-8 15-8 4 4 7 7 4602 TO 6 10.5 10 8 8 84 1.337 1.47 1.65 1.591-11 1.13 

1..,6215-8 5-9 3-5 6-7 3-11 1.67 2.507-8.5 6 TO 8 9.5 4 4 7 7 2.16 3.0111 10 8 8 84 2-0 448 ON PER LINEAR FOOT DF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING. 
7 [.AON j .B91:i-11 12 5-9 3-5 6-8 4-0 2-1 2.666 7-10.5 8 TO 10 10 4 8 8 4 7 3.45 4.4310.5 84 450 QUANTITIES SHALL BE PAID FDR AS SHOWN DN THE PLANS .5-9 3-5 6-9 4-115-8 10 TO 12 12.5 4 4 7 7 2-1 1.507 2.65 3.44 3.79 4.117-Il.5 11 10 8 8 84 452

In,J -1 4.05 4.JB 4.

•
B912 TO 14 13.'\ 15-8 5-9 3-5 6-10 4-2 2-212 10 4 8 8 4 7 7 84 453 3.13

•-1 5-9 6-10 4-215-10 7 7 2-714 TO 18 12 13.5 11 5 8 8 5 87 3-6 1.654 500 3. SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A£.v·,-5-10 8-11 3-914 11'\- 15-8 14 4 9 9 4 6 6 3-6 2-0 1.848 502 1.12 1.46• 1.60
• 

1.52< 10 
g _s [.6QI 4R7 1.16 1.63ID .'\ 7-3 3-5 8-7 3-11 1.46115-8 7 1.5110 4 8 8 4 7 * SPECIAL DESIGN IS REQUIRED.- 92 1-11 

I 5-9 3-5 8-7 4-015-8 4 7 7 1.70 2.56 3.08- 9.5 11.5 10 8 8 4 92 2-0 1.509 476 2.21 
px,I j .bl!- 15-8 5-9 3-5 8-8 4-0 2-1 4.b414 10.5 4 8 8 4 7 7 Z.111 4.Ul!8 12 10 92 477 

I I I.6JO 2.62 J .40 J./4 4.0/ 4. FDR HEADWALL AND TDEWALL DETAILS SEE M-601-1, SHEET 1 OF 2.< - 5-9 3-5 8-9 4-1 47Q15-8 7 7 2-111 10 4 8 8 412.5 92 
15-8 I I 12 5-9 3-5 8-10 4-210 4 4 7 7 2-2 1.72713.5 8 8 92 480 2.

•
51 3.

•
25 3.

•
51 3.92-

I I 5-9 8-10 4-2lo-JU 2-7- 12 5 8 8 5 7 7 3-613.5 11 95 530I. ·a• 
5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TD 2 FT, ALL7-4 10-11 3-915-8 14 4 2-3 1.10- 14 9 9 5 6 6 3-6 2.074 10 123 1.971 1.42 1.50 1.42•< 2 "" 1 -R [.:,[~.:,l'\-R II 7-3 3-5 10-7 3-11 2-5 I.It 1.672 TO 6 10 4 8 8 5 7 7 [.n"" 1.63100 "R REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED 

~?f;5-9 3-5 10-7 4-011-9 15-8 6 TO 8 11.5 7 2-3 1.633 1.64 2.13 2.47 2.979.5 10 4 8 8 5 7 100 
BY AN ASTERISK ( * ), AND THE d1 BARS IN THE TOP MAT OF THE TOP SLAB1215-8 5-9 3-5 10-8 4-011-10.'\ 8 TO 10 4 7 7 2-5 1.705 3.28 3.71 2.7710 10.5 10 8 8 5 100 528 2.53 

,~ lj1:,-11 lU IL 12 7 5-9 3-5 10-9 4-1 2-611 10 4 8 8 5 7 1.778 3.20 2.27100 2.40 3.11"' SHALL BE EPOXY COATED.
5-9 3-5 4-215-8 12 4 7 7 10-10 2-512-1.5 12 TO 14 13.5 10 8 8 5 100 1.850 531 1.78 2.31 2.23 1.58

•12-1.5 15-10 5-9 10-10 4-2 7-7 1.92014 TL 18 5 8 8 5 7 7 3-612 13.5 11 103 ''' 
17-8 10 6-7 3-10 4-3< L 14.:i 10 4 7 7 7-0 2-3 2.296 1.11•8-5.5 9 9 5 117 1.979 596 1.44• 1.46• 1.37 6. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS. ,.,.11 S7-10 10.'\17-8 7 8-3 3-10 6-8 4-0 2-32 TO 6 4 8 8 5 7 1.570 1.02 1.32 1.36 1.3210 906 17-8 10 6-8 4-97-10.'\ 4 3-10 2-56 TO 8 12 8 8 5 8 8 90 6-6 1.597 569 1.7810.5 2.32 2.63 3.15 

j.Z/17-8 3-10 6-9 2-4 I.bl~ z.uu Z.bU z.oo8 TO 10 11 .5 10 4 8 8 5 8 8 6-6 4-108-0 12.5 90 570 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR 
1:,17-8 6-77 3-10 9-0 4-3 2-3 2.29610-6 10 4 9 9 5 7 1.1715 125 2.130 626 1.51 1.62 1.51< 2 SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISEQ-10 17-8 7 TO 6 u .:i 10 8-3 3-10 8-8 4-04 7 7 2-3 1.09 1.42 1.49 1.4510.5 8 8 5 98 1.693 " 16 8 11-11 3-10 8-8 4-9 2-59-10.:i 6 Tn R 12 10 4 8 8 5 8 8 6-6 1.721 1.77 2.29 2.52 3.02 (IF AVAILABLE ON THE TABLE).10.5 98 604 

R TO 10 1017-8 3-10 8-9IL'\ 12.5 2-44 8 8 5 8 8 6-6 4-10 1.802 1.64 2.13 2.35 2.6810-0 98 606 
11-11 8-3 4-312-6 15 3-10 2-3 1.47< 2 15 10 4 9 9 5 7 7 11-0 2.253 669 2.296 1.12 1.46 1.38133 
11-0 8-3 10-8 4-011.0 7 3-10 2-3 1.817 1.04 1.35 1.43 1.38 .... 8. FDR SIZE AND SPACING OF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON2 IU 6 10.5 4 8 8 5 I11-10 10 106 58210 ,n s1/-11 3-10 10-8 4-96 TO R 12 10 4 8 6-6 2-511-10.5 8 8 5 8 106 1.844 1.59 2.06 2.26 2.72639 M-601-1, SHEET 1 OF 2. ALL OTHER d1 BARS ARE #4's AT 1'-0" SPACING. THE NUMBER

S411-012-0.5 R Tf 1f 11.'\ 3-10 10-9 2-6 I.• 1.4/ J.~I Z.11 Z.4U13 4 8 8 5 8 8 6-6 4-1010 106 
OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS ANDns 7-3 4-3 9-1 5-110-8 10 2-319-8 16 2.436 2.519 1.17 1.50 1.3616 4 10 10 5 8 8 817 1.51< 2 

[.4:,9-11 9-2 4-3 8-8 2-4 l.lZ l.4J I.JI19-8 12.5 4 9 9 5 8 8 4-10 1.890 7242 TO 5 10.5 10 1048 THOSE FROM THE TABLE. 
:, 7-3 4-3 8-99-11.5 2-4 70519-8 5 TO 7 11 12.5 10 4 ~ 9 0 0 104 4-10 1.60 2.08 2.24 2.711.92018 7-3 4-3 5-112-8 19-8 16 4 2-3 852 2.51910 10 5 8 8 143 11-1 2.560 1.14 1.47 1.46 1.32< 2 16 10 
:,Z IU :, 4-J 7,01319-8 ~ B 11 9-2 10-8 4-10 2-411-11 10.5 4 9 759 1.5010 12.5 10 112 1.11 1.44 1.42 9. LIVE LOAD IS NEGLECTED AS PER AASHTD LRFD SECTION 3.6.1.2.6. FDR THESE STRUCTURES

5 TO 7 7-3 4-319-8 10 4 10-9 2-6 74112-0.5 11.5 9 9 5 8 8 4-1013 112 2.104 2.45 2.601.89 3.18 • REFER TD THE COOT RATING MANUAL.145 4-9 9-2 5-210-9.5 21-8 17 10 4 10 10 5 8 8 2-10< 2 16.5 8-0 2.734 2.741 1.19 1.55 1.48 1.35883 
21-8 4-8 8-910-0 2 TO 3 11.5 10 4 9 5 8 8 110 2-4 2.099 1.00 1.29 1.25 1.1712.5 9 8-0 4-10 754 

g :,ZL-B B B nu 8-1010-2 4-ll 2-58 3 TO 6 12.5 lU 4 9 4-10 1.37 1.78 1.7113.5 2.233 756 1.59-~· 10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET4-8 8-11 4-1110-3 21-lu 6 TO 8 4 113 2-7 2.363 2.16 2.5111 9 9 5 8 8 8-0 763 1.66 2.1613 14 
IS S [.QQ7.n,•77-1 7.6Q SHOULD BE PRINTED FROM THE COOT EXTERNAL WEBSITE AND SUBMITTED TD THElU 7.'\R 3.079-0 5-11 2-710-5.5 14 4 9 9 5 8 8 8-0 4-108 TO 10 12.5 78120 17 17 8-0 4-9 11-2 5-2 2-1012-10 21-10 4 8 210 2.970 980 2.759 1.14 1.48 1.41 1.2911 10 10 5 8< 2 BRIDGE RATING UNIT DR INCLUDED AS PART OF A LARGER DESIGN PACKAGE. FDR

z1-o 11.0 4-812.5 10 10-9 4-10 2-412-0 4 9 9 5 8 8 118 8-0 2.222 789 1.01 1.31 1.33 1.232 TO 3 
q1? s ADDITIONAL INFORMATION, SEE THE COOT RATING MANUAL.21-B 10 '\ R R llR 4-R L.69 L.74 1.58 2 "n I.JD10-10 4-11 2-512-2 13.5 4 9 8-010 3 TO 6 792 

Z.fjZI-JU 11 10-11 2.:i3z I.SU Z.J4 Z.4012-3.5 14.5 4 121 5-10 2-7 8106 TO 8 13 9 9 5 8 8 8-0 4-10 
z.,, j .11zz-1 z.1:,14 5-11 2-7 Z.IZ z.o~12-5.5 4 9 9 5 8 8 IZI 8-0 4-10 11-08 TO 10 15.5 12.5 816 

Com uter File Information Sheet Revisions STANDARD PLAN NO.Colorado Department of Transportation
Date:Creation Date: 07/31/19 Comments SINGLE CONCRETE BOX2829 West Howard Place M-601-1QDesigner Initials: JBE CR-X l COOT HQ, 3rd Floor 

~ Denver, CO 80204 CULVERT (CAST-IN-PLACE) Last Modification Date: 07/31/19 CR-Xl Standard Sheet No. 2 of2~ Phone: 303-757-9021 FAX: 303-757-9868
Detailer Initials: LT A CR-Xl 

Issued by the Project Development Branch: July 31, 2019 Project Sheet Number:Project Development Branch JBKCAD Ver.: MicroStation VB Scale: Not to Scale Units: English CR-X l 



't_ BOX 
GENERAL NOTESd 1 BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT, d1 BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT, 

• SEE TABLE FOR BOTTOM MAT. I. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).• SEE TABLE FOR BOTTOM MAT. 
dI BAR TYPICAL L = LENGTH OF ~ 2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.BOTTOM SLAB #4 @ 1'-0" (CONT.) BOTTOM SLAB #4 @ 1'-0" (CONT.) CONCRETE BOX CULVERTSTIRRUPS 3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTEDFOR TOP ANO BOTTOM MATS FOR TOP ANO BOTTOM MATS 

@ 1'-0" ONLY IF APPROVED BY THE ENGINEER.FINISHED ~ 2" (TYP.) 1'-0"* SLOPE ~'< 4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION. 

~</ 5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1.~==·==··=====+===t=~==l======:::::::c::::::~_l 
6. FOR ANY CULVERT SPAN 20 FT. OR GREATER, A FOUNDATION INVESTIGATION 

JOINT (TYP.) 
2\/2 11 CLEAR WHEN FILLOPTIONAL CONSTRUCTION f AND REPORT ARE REQUIRED.HEIGHT IS ~ 2'-0" 

1'-0"* 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c .t2 @ 6" ---I h1 t-- ···:1 
8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.

v,rc1,w3 9. REINFORCING STEEL SHALL BE GRADE 60.'J (TYP.) IIV! d1 BARS #4 @ 1'-0" (TYP.) ~~~~:~§§!. jTJ@6"I" @6" (TYP.) 10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE: 
(CONT.) 

HEIGHT EACH FACE OF ALL WALLS 
TOP SLAB BAR SIZE: #4 #5 #6 #7 #8 #9 #JO #11

REINFORCING
PIER SPLICE LENGTH: 1'-3" 1'-7" 2'-5" 2'-10" 3'-8" 4'-8" 5'-11" 7'-3" 
WALL THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE: 

BAR SIZE: #5 #6 #7 #8 #9 #JO1'-6" t #11 
c::: 1'-6" o.c. SPLICE LENGTH: 

#4
!'-!" 1'-4" 1'-7" 1'-11" 2'-6" 3'-1" 3'-11" 4'-10"#4 BY 2'-0" @ 1'-6" WHEN MAX. THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.AN APRON IS REQUIRED ON THE 

OUTLET END (PROJECTED OUT 1'-0") II. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.t 12. WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH 
Z (CONT.) (3 TOTAL) STANDARD PLAN M-601-20. 

------ s ------~ 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX. 
14. THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THEt-+---------------WIDTH ~-------------____., 3'-0" MIN. ................_~:.::_-___+-----1 Ib 

TOP OF PAVEMENT. 
OR AS SPECIFIED 15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED %".SECTION 8-8 
ON THE PLANS BOTTOM SLAB 16. FOR FILL HEIGHTS LESS THAN 2 FT, A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR 

b1 OR b 2 REINFORCING THE TOP OF THE TOP SLAB AND 18" DOWN ALONG THE TOPS OF THE EXTERIOR WALLS. 
• 17. FOR FILL HIEGHTS LESS THAN 2 FT, THE d1 BARS FOR THE BOTTOM MAT OF THE TOP SLAB 

SHALL BE AS FOLLOWS: 
s 6, 8 10, 12, 16 14, 18 20 

B BAR SIZE: #4 #5 #6 #7 
SPACING 0'-6" 1'-0" 1'-2" 1'-2"L_ 8" 

DESIGN DAT A: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONSSECTION A-A 
RATING DATA: 2ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION 

LENGTH (TYP.) 
MIN. LAP SPLICE 

fy = 60,000 psi., 
LOADING DAT A:TOP SLAB f'c = 4,500 psi., 

REINFORCING LIVE LOAD= AASHTO LRFD,HL-93 TRUCK,HL-93 TANDEM,COLORADO PERMIT TRUCK AND NRL 
(TYP.) 

DEAD LOAD CASE I: VERTICAL EARTH LOAD = 120 LBS.ICU. FT. 
HORIZONTAL EARTH LOAD = 30 LBS.ICU.FT. 

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU. FT. 
HORIZONTAL EARTH LOAD = 60 LBS.ICU. FT. 

WEARING SURFACE - 12 IN. THICK CONCRETE PAVEMENT. 
---\ DEAD LOAD - TYPE 7 BARRIER.Z BARS ! A J BARS (SEE NOTE BELOW) THRUST IS NOT CONSIDERED IN THIS STANDARD, I.E. THRUST = 0. 

VI EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE COOT DRAINAGE MANUAL.CULVERT r.- HEADWALL BENT 
EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE CULVERT DESIGNS BUTANGLE 
EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION. 
LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT. OF EARTH 

REINFORCING PLAN * IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1, 
Z (CONT.) SHEET 19) AND THE NOTES BELOW:BOTTOM SLAB 

REINFORCING - ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CUL VERT PLAN. 
X 

EPOXY BLACKBAR 
(TYP.) - ANY SPECIAL DESIGN FOR STIRRUPS WILL NOT BE MEASURED AND PAID FORXSIZE (#) 

SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.(FT.-IN.) (FT.-IN.) STAGE 2 ----+---- STAGE 11'-0"ETt 2-44 1-11 - HEADWALL DIMENSION AND CONCRETE QUANTITY 
5 SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 19.2-10 2-4 

3-5 2-10 NOT TO SCALE - POST ANCHORS SHALL BE PROVIDED ACCORDING TO63 EA. SAME SIZE AS Z BAR 
STAND ARD PLAN M-606-1, SHEET 19.4-1 3-3 

8 
7@EACH END OF HEADWALL 

CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION - POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT5-3 4-3 
OF GUARDRAIL WILL NOT BE MEASURED AND PAID9 6-8 5-5 NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TO THE <i. OF THE BOX ONLY. FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK. 

THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS EXPENSE TO SUPPORT TEMPORARY - POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE,
LIVE LOADS DURING STAGE I CONSTRUCTION. J BARS SHALL BE THE SAME SIZE AS THE TOP AND SHALL CONFORM TO ASTM A 36 OR AASHTO M 169 STEEL.SECTION C-C 
BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS TO SUPPORT. 

18. SEE M-603-3 FOR PRECAST CONCRETE BOX CULVERT DETAILS.HEADWALL CORNER REINFORCING DETAIL 

Com uter File Information Sheet Revisions STANDARD PLAN NO. Colorado Department of Transportation
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DOUBLE CONCRETE BOX CULVERT DIMENSIONS 2 QUANTITIES & RATING FACTORS {EXCLUDING HEADWALL & TOEWALL QUANTITIES} 

s 
BOX 
R 

SIZE 
HT. WIDTH 

FILL 
HEIGHT 

ALLOWED 
SLAB & WALL 

THICKNESS (INHES) ti• t2 bt b2 wt" 
BAR SIZES 
I!< w2 w! I!< w4 C[.. c2 dt'" ht h2 

DIMENSIONS 
V[ v2 VJ CONCRETE 

QUANTlTIES 

REBAR STL MEMBRANE HL-93 

RATING 
HL-93 

FACTORS 

COLORADO NRL 
FT FT FT-IN FT-IN FT-FT Tt Th TW& TW; # # # # # # # # NO. FT-IN FT-IN FT-IN FT-IN FT-IN CY/LF LBS/LF CY/LF INVENTORY OPERATING PERMIT VEHICLE 

6 

-, 
7-7.5 
7-7.5 
7-8 
9-9 

,~-o 
14-6 
14-6 
14-6 
14-6 

< z 
Z IU JU 

10 TO 12 .8 
12.8 TO 20 

< 2 

II 
10 
10 
10 
11 

JU 
9.5 
9.5 
LO 
LO 

IO 
10 
10 
10 
10 

:, 
:, 
4 
4 
5 

0 
5 
4 
4 
6 

:, 
5 
4 
4 
5 

0 
5 
4 
4 
6 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

:, 
5 
5 
5 
5 

:, 
5 
5 
5 
5 

114 
102 
102 
102 
126 

.)-:, 
,_ 
2-6 
2-6 
3-5 

z-4 
7-4 
2-4 
2-4 
2-4 

b-O 
6-8 
6-8 
b-O 
8-8 

.l-l 
3-1 
3-l 
3-l 
3-l 

1-11 
1-11 
HI 
HI 
HI 

[.A~ 

1.428 
1.428 
1.451 
1.681 

"~ 
" 
258 
258 
365 

1.944 

1.944 

l.Z/ 
1.81 
4.53

•1.28 

t.o:i 
2.35 
5.88

•1.66 

Z.U9 
2.90 
6.42

•2.10 

z.u:, 
2.82 
7.36 

2.•05 

HEADWALL AND TOEWALL QUANTITIES 

6 8 

10 

6 

9-7.5 
9-7.5 
9-8 
11-9 

11-7 5 
11-7.5 
11-8.5 
7-.. ,.~ 

7-8 
7-10 

14-fi 
14-6 
14-6 
14-6 
IA-S 

14-6 
14-10.5 ·~-

18-6 
18-6 

2 TO 10 
LO TO 12.8 

12.8 TO 20 
< 2 

? m ,n 
10 TO 12.8 

!? R Tn 70 
< z 

Z IU JU 
10 TO 15 

10 
10 
10 
11 
,n 

10 
10 

17.5 
10 
10 

9.5 
9.5 
LO 
10
QS 
9.5 
10.5 

IO 
10 
12 

10 
10 
10 
10 
,n 

10 
11.5 
10 
10 
10 

5 
4 
4 
5 
5 
4 
4 
5 

5 
5 

5 
4 
5 
6 
s 
4 
5 
0 
5 
4 

5 
4 
5 
5 
~ 

4 
4 
5 

5 
5 

5 
4 
5 
6 
s 
4 
5 
0 
5 
5 

4 
4 
4 
4 
A 

4 
4 
4 
4 
4 

4 
4 
4 
4 
A 

4 
4 
4 
4 
4 

:, 
:, 
5 
5 
s 
5 
5 
:, 
:, 
5 

:, 
:, 
5 
5 
s 
5 
5 
:, 
:, 
5 

114 
114 
114 
138 
1?fi 
126 
126 

,A 

118 
118 

2-6 
2-6 
2-6 
3-5 .,_ 
2-6 
2-6 
,-~ 
2-6 
2-6 

2-4 
2-4 
2-4 
2-4 
?-A 

2-4 
2-4 
2-4 
2-4 
2-4 

o-o 
o-o 
8-8 
10-8 
I -8 
10-8 
10-8 
~- .. , 
6-8 
-

3-l 
3-l 
3-l 
3-l 
1-1 
3-l 
3-2 
j-1 
3-1 
3-3 

HI 
HI 
HI 
HI 
1-11 
HI 
2-0 
HI 
HI 
2-l 

1.613 
1.613 
1.636 
l.866 
1 /UU 

l.799 
2.006 
1, s;i.4n 

1.698 
l.812 

327 
285 
317 
392 ,. 
312 

"" 3q4 
144 
332 

1.944 

2.38Q 

1.82 
4.66
•1.28 

I R1 
2.22

•
l.70 
1.47 
2.89 

2.36 
6.04
•1.67 

0 ,o 
2.88

•l.5fi 
1.90 
3.74 

2.85 
6.82
•1.00 

1nn 
2.79

•1.7fi 
2.19 
4.00 

2.77 
5.08

•2.06 
? 7R 
1.96

•
l.65 
2.15 
4.38 

HEADWALL 
BENT ANGLE 
CLEAR SPAN 

(S) 

6 

l 

# 
4 

goo TO 

STIRRUPS 

# 
4 

75° 

REBAR 
QUANT. 

LBS/LF 

20 .8 

l 

# 
4 

74° TO 

STIRRUPS 

# 
4 

60° 

REBAR 
QUANT. 

LBS/LF 

20.4 

l 

# 
6 

59° TO 

STIRRUPS 

# 
4 

45° 
REBAR 
QUANT. 

LBS/LF 
31.2 

8 

8 

7-11 
7-ll 

9-10.5 
9-8 
9-10 
9-11 
9-11 

8-0.5 
8-1.5 

18-9 
18-9 
18-6 
10J: 

18-6 
18-9 
18-9 
22-6 
22-6 

15 TO 16.8 
16.8 TO 20 

< 2 
2 TO 10 
10 TO 15 

15 TO 16.8 
1s o TO 70 

< 2 
2 TO 5 

10.5 
10.5 
12.5 
10 
10 

10.5 
10.5 
13.5 

13 

12.5 
12.5 
10 
IQ 
12 

12.5 
12.5 

11 
12.5 

11 
11 
10 
10 
10 
11 
11 
10 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 

4 
4 
6 
5 
4 
4 
4 
6 
6 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
6 
5 
5 
5 
5 
6 
6 

4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

118 
118 
146 
130 
130 
130 
130 
134 
134 

2-6 
2-6 
3-5 
2-6 
2-6 
2-6 
2-6 
3-5 
2-6 

2-5 
2-4 
2-4 
2-4 
2-4 
2-5 
2-5 
2-4 
2-4 

-
-
-
-
-
-
-
-

6-11 

3-4 
3-4 
3-l 
3-l 
3-3 
3-4 
3-4 
3-2 
3-4 

2-2 
2-2 
HI 
HI 
2-l 
2-2 
2-2 
2-0 
2-2 

1.942 
1.942 
2.025 
1.8R3 
1.997 
2.146 
2.146 
2.257 
2.326 

335 
335 
421 
171 
359 
362 
362 
444 
.d.1.d. 

2.389 

2.833 

3.37

•1.21 
1.46 
2.96 
3.44

•
1.15 
1.52 

4.37

•1.57 
1.89 
3.83 
4.46

•
1.49 
1.98 

4.60

•1.71 
2.18 
4.10 
4.70

•
1.65 
1.82 

4.86

•1.61 
2.13 
4.37 
4.96

•
1.49 
1.84 

8 

10 

12 

14 

16 

4 

5 

6 

6 

6 

4 

4 

4 

4 

4 

19.9 

25.0 

30.0 

29.7 

29.0 

5 

6 

6 

7 

8 

4 

4 

4 

4 

5 

24.3 

30.6 

29 .6 

35.7 

46.7 

7 

9 

9 

* 
* 

4 

4" 
5• 

* 
* 

36.2 

57 .8 

61.3 

* 
* 6 8-2 

8-2.5 
22-6 
22-9 

5 TO LO 
10 TO 15 

13 
13 

13 
13.5 

LO 
11 

5 
6 

4 
5 

6 
6 

6 
6 

4 
5 

4 
5 

5 
5 

5 
5 

11.d. 
134 

2-6 
2-6 

2-4 
2-5 

6-ll 
6-ll 

3-5 
3-5 

2-2 
2-7 

2.361 
2.472 

417 
495 

1.77 
3.57 

2.29 
4.63 

2.65 
4.62 

3.77 
5.05 18 7 4 35.0 9 5 54.9 * * * 8-5.5 

LO-I 
23-0 
22-6 

15 TO 20 
< 2 

14 
14 

15.5 
11 

12 
LO 

6 
5 

5 
6 

6 
5 

6 
6 

5 
4 

5 
4 

5 
5 

5 
5 

134 
146 

2-6 
3-5 

2-6 
2-5 

7-0 
tl-ll 

3-7 
3-2 

2-9 
2-0 

2.761 
2.477 

501 
472 2.833 

3.36 
1.22 

4.36 
1.58 

4.38 
1.60 

4.52 
1.44 20 7 4 34.4 * * * * * * 

LO 8 
L0-1.5 
L0-3 

??-" 
22-6 

2 TO 5 
5 TO LO 

13 
13 

12.5 
14 

LO 
LO 

5 
5 

6 
4 

5 
5 

6 
6 

4 
4 

4 
4 

5 
5 

5 
5 

146 
146 

2-6 
2-6 

2-4 
2-4 

8-ll 
tl-ll 

3-4 
3-5 

2-2 
2-3 

2.512 
2.616 

461 
425 

1.52 
1.74 

1.97 
2.25 

1.79 
2.61 

1.79 
1 51 CONCRETE QUANTITY = 0.086 CY/LF 

10-3 22-9 LO TO 15 13 14 11 6 5 6 5 5 5 5 5 146 2-6 2-5 tl-ll 3-5 2-7 2.711 508 3.95 5.12 5.26 5.69 
10-5.5 
12-2 

23-0 
22-6 

15 TO 20 
< 2 

14 
14 

15.5 
12 

12 
10 

6 
5 

5 
6 

6 
5 

6 
6 

6 
A 

6 
A 

5 
5 

5 
5 

146 
158 

2-6 
3-5 

2-6 
2-5 

9-U 
JU-]l 

3-7 
1-1 

2-9 
2-l 

2.983 
2.731 

588 
4QQ 2.833 

3.46 
1.24 

4.48 
1.60 

4.51 
1.79 

4.64 
1.61 

I?-? OOJ: 2 TO 5 13 13 ,n 5 6 5 6 A A s s 158 2-6 2-4 L0-11 3-4 2-2 ? 711 AOO l.64 2.12 1.89 I.RR 
LO 12-3 

12-5.5 
22-6 
22-9 

5 TO LO 
10 TO [:, 

13 
14 

14 
15.5 

LO 
11 

5 
5 

4 
6 

5 
6 

6 
4 

4 
5 

4 
5 

5 
5 

5 
5 

158 
158 

2-6 
2-6 

2-4 
2-5 

l -]l·~ 3-5 
3-7 

2-3 
2-9 

2.801 
3.090 

452 
527 

1.72 
2.42 

2.23 
3.14 

2.58 
3.18 

2.74 
2.25 NOTES 

12-5.5 23-0 15 TO 20 14 15.5 12 6 5 6 6 5 5 5 5 158 2-6 2-5 1-( 3-7 2-9 3.205 567 2.11 2.73 2.64 1.86 

6 
8-3.5 
8-5 

8-5.5 
8-6.5 
L0-4 

26-6 
26-6 
26-6 
26-9 
26-6 

< 2 
2 TO 5 
5 TO LO 
10 TO 15 

< 2 

14.5 
14 
14 
15 

14.5 

13 
15 

15.5 
15.5 
115 

10 
LO 
LO 
11 
LO 

5 
5 
6 
6 
5 

6 
6 
5 
6 
6 

5 
6 
6 
7 
5 

6 
6 
6 
6 
6 

4 
4 
4 
5 
4 

4 
4 
4 
5 
4 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

150 
150 
150 
150 
162 

3-5 
2-6 
2-6 
3-3 
3-5 

2-5 
2-4 
2-4 
2-5 
2-5 

-0 
-0 

•-u 
7-L 
9-0 

3-4 
3-6 
3-6 
3-7 
3-5 

2-2 
2-4 
2-5 
2-9 
2-3 

2.805 
? Q?7 
2.968 
3.129 
1 n11 

500 
51? 
488 
610 
528 

3.278 

1 'J/X 

1.16 
1.22 
2.10 
1.86 
1.16 

l.51 
1.59 
2.72 
2.42 
1.51 

1.51 
1.43 
3.13 
2.36 
1.56 

l.59 
1.54 
3.89 
2.53 
1.59 

• 1. SIX INCH SPACING AT EACH END OF THE 
LENGTH; 12 INCH SPACING ELSEWHERE. 

SPAN FOR A DISTANCE OF 1/4 OF THE SPAN 

12 8 

10 

L0-5.5 
L0-7.5 
L0-7.5 
12-5 

12-5.5 
12-7.5 
12-7.5 

26-6 
26-6 
26-9 
26-6 
26-6 
26-6 
26-9 

2 TO 5 
5 TO LO 
10 TO 15 

< 2 
2 TO 5 
5 TO LO 
LO TO 15 

14 
16 
16 
15 
14 
16 
16 

15.5 
15.5 
15.5 
14 

15.5 
15.5 
15.5 

LO 
LO 
11 
10 
LO 
LO 
11 

5 
5 
6 
5 
5 
5 
6 

6 
6 
6 
6 
6 
6 
6 

5 
6 
7 
5 
5 
6 
7 

6 
6 
6 
6 
6 
6 
6 

A 
4 
5 
4 
4 
4 
5 

4 
4 
5 
4 
4 
4 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

162 
162 
162 
174 
174 
17.d. 

174 

2-6 
3-3 
3-3 
3-9 
2-6 
3-3 
3-3 

2-4 
2-4 
2-5 
2-5 
2-5 
2-4 
2-5 

9-0 
9-2 
9-2 
ll-0 
ll-0 
n-z 
n-z 

3-7 
3-7 
3-7 
3-5 
3-7 
3-7 
3-7 

2-5 
2-5 
2-9 
2-3 
2-5 
2-5 
2-9 

3.154 
3.317 
3.416 
3.298 
1 .,u 
3.502 
3.619 

515 
544 
644 
556 
5.d.1 
571 
678 

3.278 

1.22 
l.70 
2.83 
1.23 
1.22 
1.82 
2.33 

1.58 
2.21 
3.67 
1.60 
1.58 
2.36 
3.02 

1.43 
2.16 
3.54 
1.66 
1.43 
2.31 
2.92 

1.51 
2.39 
3.80 
1.69 
157 
2.56 
2.08 

2. 

* 3. 

QUANTITIES ARE GIVEN FDR ONE HEADWALL AND ONE TOEWALL AND ARE BASED 
ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING. 
QUANTITIES SHALL BE PAID FDR AS SHOWN ON THE PLANS. 

SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A 

6 

8-5.5 
R-4 5 
8-6.5 
8-8 

30-6 
30-6 
30-6 
30-6 

< 2 
2 TO 5 
5 TO LO 
10 TO 12 

15.5 
14 

15.5 
16 

14 
14.5 
15 
16 

LO 
LO 
10 
LO 

6 
6 
6 
7 

7 
I 
7 
6 

6 
6 
7 
7 

7 
I 
7 
I 

5 
5 
5 
5 

5 
5 
5 
5 

6 
6 
6 
6 

6 
6 
6 
6 

166 4-4 
166 2-LO 
166 3-8 
166 3-8 

2-9 
2-8 
2-8 
2-9 

/-1 

7-0 
-L 
-

3-9 
3-10 
3-10 
3-ll 

2-7 
2-8 
2-8 
2-9 

3.333 
1 ·, ,w 

3.427 
3.568 

766 
731 
770 
773 

3.722 1.15 
1.28 
1.37 
2.27 

1.49 
l.66 
1.78 
2.95 

1.54 
1.41 
1.65 
2.50 

1.53 
1.50 
1.83 
2.66 4. 

SPECIAL DESIGN IS REQUIRED. 

FOR HEADWALL AND TOEWALL DETAILS SEE M-601-2, SHEET 1 OF 2. 
10-5.5 30-6 < z 15.5 14 LO 6 7 6 7 5 5 0 6 178 4-4 2-9 - 3-9 2-7 3.518 803 3.722 1.15 1.49 1.49 1.50 

14 8 L0-4.5 
L0-6.5 
L0-8.5 

30-6 
30-6 
30-6 

2 TO 5 
5 TO LO 
LO TO 12 

14 
15.5 
16 

14.5 
15 

16.5 

10 
10 
10 

6 
6 
7 

7 
7 
5 

6 
7 
7 

7 
7 
7 

5 
5 
5 

5 
5 
5 

6 
6 
6 

6 
6 
6 

ltt1 
178 
178 

2-10 
3-8 
3-8 

2-8 
2-8 
2-8 

-
-
-

3-10 
3-10 
4-0 

2-8 
2-8 
2-10 

3.424 
3.612 
3.800 

7nR 
807 
783 

1.26 
1.37 
1.46 

1.64 
1.77 
1.90 

l.38 
1.65 
2.09 

1.46 
1.83 
2.27 

5. WHEN THE FILL HEIGHTS ARE LESS THAN DR EQUAL TO 2 FT, ALL 
REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED 

10 

12-5.5 
12-5 

12-6.5 

30-6 
30-9 
30-6 

< 2 
2 TO 5 
5 TO 7 

15.5 
14 

15.5 

14 
15 
15 

10 
11 
LO 

6 
6 
6 

7 
7 
5 

6 
6 
7 

7 
7 
7 

5 
5 
5 

5 
5 
5 

6 
6 
6 

6 
6 
6 

190 4-4 
190 2-LO 
190 3-8 

2-9 
2-9 
2-8 

-

-

3-9 
3-10 
3-10 

2-7 
2-8 
2-8 

3.703 
3.771 
3.797 

839 
809 
783 

3.722 1.15 
1.30 
1.49 

1.50 
1.69 
1.93 

1.46 
1.42 
2.18 

1.48 
1.57 
2.78 

BY AN ASTERISK 
SHALL BE EPOXY 

( * ), AND 
COATED. 

THE d I BARS IN THE TOP MAT OF THE TOP SLAB 

12-8.5 30-6 7 TO 12 16 16.5 LO I 5 7 7 5 5 6 6 190 3-8 2-8 - 4-0 2-10 3.985 820 1.47 1.91 2.11 2.02 

16 

6 

8 

8-6.5 
8-5 
8-6 

8-7.5 
10-7.5 
10-6 
L0-7 

34-9 
34-6 
34-6 
34-9 
34-9 
34-6 
34-6 

< 2 
2 TO 5 
5 TO 7 
7 TO LO 

< 2 
2 TO 5 
5 TO 7 

16 
14 
14 

15.5 
16.5 
15 
15 

14.5 
15 
16 
16 
15 
15 
16 

11 
10 
LO 
11 
11 
LO 
10 

6 
7 
7 
7 
6 
8 
ti 

7 
6 
6 
6 
7 
6 
6 

6 
6 
7 
8 
6 
7 
7 

7 
7 
6 
6 
7 
6 
6 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 

182 4-4 
182 2-10 
182 2-LO 
182 3-8 
194 4-4 
194 2-LO 
194 2-10 

2-9 
2-8 
2-8 
2-9 
2-9 
2-8 
2-8 

-
7-0 
/-U 
/-1 
9-Z 
9-1 
9-1 

3-9 
3-10 
3-ll 
3-ll 
3-10 
3-LO 
3-11 

2-8 
2-8 
2-9 
2-9 
2-8 
2-8 
2-9 

3.882 
3,fi.d.A 
3.750 
3.990 
4.193 
3.935 
4.042 

n,~ 
799 
800 
853 
864 
880 
881 

4.194 

4.194 

1.12 
1.00 
1.66 
1.64 
1.18 
1.02 
1.72 

1.46 
1.29 
2.16 
2.13 
1.54 
1.32 
2.23 

1.44 
1.09 
1.94 
1.89 
1.45 
1.42 
2.23 

1.44 
1.02 
2.21 
2.06 
1.46 
l.36 
2.13 

6. 

7. 

REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED 

WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR 
SIZES AND THE SLAB AND WALL THICKNESSES FDR THE 6 FT RISE 
(IF AV AIL ABLE ON THE TABLE) . 

BARS. 

10-8 34-9 7 TO LO 15.5 16.5 11 7 6 8 6 5 5 6 6 194 3-8 2-9 9-1 4-0 2-10 4.247 891 1.60 2.07 1.84 2.00 

LO 
12-7.5 
12-6.5 

34-9 
34-6 

< z 
2 TO 5 

16.5 
15.5 

15 
15 

11 
10 

6 
8 

7 
6 

6 
7 

7 
6 

5 
5 

5 
5 

6 
6 

6 
6 

206 4-4 
206 2-10 

2-9 
2-8 

n-z 
-

3-10 
3-LO 

2-8 
2-8 

4.397 
4.174 

90! 
Sib 

4.194 1.19 
1.02 

1.54 
1.33 

1.41 
1.43 

1.42 
1.37 ... 8. FOR SIZE AND SPACING OF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON 

12-7.5 34-6 5 TO 7 15.5 16 LO 8 6 7 6 5 5 6 6 206 2-10 2-8 - 3-11 2-9 4:1x11 918 1.74 2.26 2.23 2.12 M-601-2, SHEET 1 OF 2. ALL OTHER d1 BARS ARE #4's AT 1'-0" SPACING . THE NUMBER 

6 
8-8 

8-6.5 
8-7.5 

38-9 
38-9 
38-9 

< z 
2 TO 5 
5 TO 7 

17 
15 

15.5 

15 
15.5 

16 

11 
11 
11 

7 
8 
8 

ti 
8 
0 

7 
8 
8 

ti 
8 
0 

:, 
5 
5 

:, 
5 
5 

6 
6 
b 

b 
6 
b 

198 
198 
198 

4-4 
3-8 
3-8 

2-LO 
2-9 
2-9 

-
-
-

3-10 
3-11 
3-11 

2-9 
2-9 
2-9 

4.438 
4.259 
4.378 

L094 
1153 
1153 

4.639 1.14 
1.32 
2.23 

1.47 
1.71 
2.89 

1.27 
1.73 
2.57 

1.32 
1.65 
2.58 

OF BARS REQUIRED IS LISTED ON 
THOSE FROM THE TABLE. 

THIS SHEET AND INCLUDES BOTH #4 BARS AND 

10-9 38-9 < 2 17.5 15.5 11 7 8 7 8 5 5 b b 210 4-4 2-9 - 3-10 2-9 4.762 1132 4.639 1.19 1.55 1.28 1.33 
18 8 L0-7 

10-7 
12-9 

38-9 
38-9 
38-9 

2 TO 5 
5 TO 7 

< 2 

15 
15 

17.5 

16 
16 

15.5 

11 
11 
11 

0 
8 
7 

9 
9 
8 

8 
8 
7 

9 
9 
8 

5 
5 
5 

5 
5 
5 

6 
6 
6 

6 
6 
6 

210 3-8 
210 3-8 
222 4-4 

2-9 
2-9 
2-9 

-
-
-

3-11 
3-11 
3-10 

2-9 
2-9 
2-9 

4.522 
4.522 
4.965 

1302 
1302 
ll68 4.639 

1.47 
2.20 
1.16 

1.90 
2.85 
l.51 

1.80 
2.45 
1.24 

1.83 
2.46 
1.79 

• 9. LIVE LOAD IS NEGLECTED AS PER 
STRUCTURES REFER TO THE COOT 

AASHTO 
RATING 

LRFD SECTION 
MANUAL. 

3.6.1.2.6. FDR THESE 

10 12-7 38-9 2 TO 5 15 16 11 8 9 8 9 6 6 6 6 222 3-8 2-9 - 3-11 3-1 4.726 1404 1.53 1.98 1.78 1.88 

6 

12-7 
8-10 
8-7.5 

38-9 
43-0 
43-0 

5 TO 7 
< 2 

2 TO 5 

15 
18 

15.5 

16 
16 
16 

11 
12 
12 

8 
8 
8 

9 
g 
9 

8 
8 
8 

9 
g 
9 

6 
6 
6 

6 
6 
6 

6 
7 
7 

6 
7 
7 

222 3-8 
214 5-0 
214 4-3 

2-9 
3-3 
3-3 

-
7-3 
/-1 

3-11 
4-3 
4-4 

3-1 
3-l 
3-l 

4.726 
5.179 
4.847 

1404 
1546 
1480 

5.lll 
2.20 
1.16 
1.48 

2.85 
1.51 
1.91 

2.39 
1.22 
1.51 

2.39 
1.31 
1.70 

10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE 
SHOULD BE PRINTED FROM THE COOT EXTERNAL WEBSITE AND 

RATING SUMMARY SHEET 
SUBMITTED TO THE 

20 8 

10 

10-LO 
10-7.5 
12-10.5 
12-7.5 

43-0 
43-0 
43-0 
43-0 

< 2 
2 TO 5 

< 2 
2 TO 5 

18 
15.5 
18 

15.5 

16 
16 

16.5 
16 

12 
12 
12 
12 

8 
8 
8 
8 

9 
9 
9 
9 

8 
8 
8 
8 

9 
9 
9 
9 

6 
6 
6 
6 

6 
6 
6 
6 

7 
7 
7 
7 

7 
7 
7 
7 

226 5-0 
226 4-3 
?1R 5-0 
238 5-4 

3-3 
3-3 
3-3 
3-3 

9-3 
9-1 
u-.> 
n-1 

4-4 
4-4 
4-4 
4-4 

3-l 
3-1 
3-2 
3-l 

5.40! 
5.069 
5.690 
5.292 

1595 
1528 
1645 
1585 

5.lll 

5.lll 

1.14 
1.52 
1.16 
1.52 

l.48 
1.97 
1.50 
1.97 

1.16 
1.46 
1.20 
1.43 

1.24 
l.68 
1.28 
1.64 

BRIDGE RATING UNIT OR INCLUDED AS PART OF A LARGER 
ADDITIONAL INFORMATION, SEE THE COOT RATING MANUAL . 
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d 1 BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT, GENERAL NOTES 
1. ALL CONCRETE SHALL BE CLASS D (BOX CUL VERT).& SEE TABLE FOR BOTTOM MAT. (k_ BOX 2!/2" CLEAR WHEN FILL 

I 2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.BOTTOM SLAB #4 @ 1'-0" (CONT.) HEIGHT IS - L 2'-0"dt BAR (TYP.) L = LENGTH OF ------.........FOR TOP ANO BOTTOM MATS 3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTEDCONCRETE BOX CULVERTSTIRRUPS ONLY IF APPROVED BY THE ENGINEER. 
@ 1'-0"2,, (TYP.) ~=5:;:i::;:;:i'~T=Y=PI=CAL=E=A=CH=CE=L=L=r===:~~============r.:;:;::::'-'1 FINISHED '5/ 4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION. 

1'-0"* SLOPE ~'<! 5. STRUCTURE EXCAVATION ANO BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1. 

1: 
~«' 6. FOR ANY CULVERT SPAN 20 FT. OR GREATER, A FOUNDATION INVESTIGATION2" CLEAR 

t1 @ 6" OPTIONAL CONSTRUCTION(TYP.) AND REPORT ARE REQUIRED.cl t2@ 6" JOINT (TYP.) 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c .W[ 
8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED. 

R 9. REINFORCING STEEL SHALL BE GRADE 60. 
(TYP.) 

d 1 BARS #4 @ 1'-0" (TYP.) 
v1 w2 wU](TYP.) V3EACH FACE OF ALL WALLS HEIGHT 10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:·, ·1r

@ 6" @ 6" 
BAR SIZE: 4 5 6 7 8 9 10 11(CONT)L: TOP SLAB 
SPLICE LENGTH: 1'-3" 1'-7" 2'-5" 2'-10" 3'-8" 4'-8" 5'-11" 7'-3"REINFORCINGPIER 

THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:WALL 
BAR SIZE: #4 #5 #6 #7 #8 #9 #10 #11 

1'-6" t SPLICE LENGTH: 1'-1" 1'-4" 1'-7" 1'-11" 2'-6" 3'-1" 3'-11" 4'-10"c::: 1'-6" o.c.,--- lt'!l!t!!:::=====3=,,=c=LE=AR::::::!:::::::===l:=::::::!~~=======i:=:::;:=;:=/ THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.#4 BY 2'-0" @ 1'-6" WHEN MAX. 
11. ALL DIMENSIONS ARE PERPENDICULAR TD THE CENTERLINE OF THE BOX. 

OUTLET END (PROJECTED OUT 1'-0") 
AN APRON IS REQUIRED ON THE 

12. WINGWALLS SHALL BE TIED TD CONCRETE BOX CULVERT IN ACCORDANCE WITH211 t 
I . ----~2 STANDARD PLAN M-601-20.

(T~~.T_w_....l_,==========-s--_-_-_-_-_-_-_-_-=--=--i (CONT.) (3 TOTAL)~ WIDTH---------- 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TD THE CENTERLINE OF THE BOX. 
14. THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THE 

TOP OF PAVEMENT.SECTION 8-8 3'-0" MIN. 15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 7'4 IN.1----Ib
DR AS SPECIFIED 

BOTTOM SLAB 16. FOR FILL HIEGHTS LESS THAN 2 FT, A WATERPROOFING MEMBRANE SHALL BE PROVIDED FORON THE PLANS 
THE TOP OF THE TOP SLAB AND 18" DOWN ALONG THE TOPS OF THE EXTERIOR WALLS. 

REINFORCING 
& 17. FOR FILL HIEGHTS LESS THAN 2 FT. THE d 1 BARS FOR THE BOTTOM MAT OF THE TOP SLAB 

SHALL BE AS FOLLOWS: 
s 8, 9, 10 14, 16, 18 20 

BAR SIZE: #5 #6 #7 
SPACING 1'-0" 1'-0" 1'-0"~ 

8" DESIGN DATA: 7TH EDITION, 2014, OF THE AASHTD LRFD BRIDGE DESIGN SPECIFICATIONS 
SECTION A-A RATING DATA: 2ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION 

MIN. LAP SPLICE f y= 60,000 psi., 
LENGTH (TYP.) ~ LOADING DATA: f'c= 41500 psi.,TOP SLAB 

REINFORCING LIVE LOAD= AASHTO LRFD,HL-93 TRUCK,HL-93 TANDEM,COLORADO PERMIT TRUCK AND NRL 
. · . 3" 6" 6" (TYP.) DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS.ICU. FT. 

HORIZDNTAL EARTH LOAD = 30 LBS.ICU.FT. 

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS.ICU. FT. 
HORIZONTAL EARTH LOAD = 60 LBS.ICU. FT. 

WEARING SURFACE - 12 IN. THICK CONCRETE PAVEMENT. 
DEAD LOAD - TYPE 7 BARRIER. 

. . t1tYi 

J BARS (SEE NOTE BELOW)CONSTRUCTION JOINT THRUST IS NOT CONSIDERED IN THIS STANDARD, I.E. THRUST = 0. 
I (TYP.) 

I 

EXTREME HEADWATER TD DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL. 
I J BARS (SEE NOTE BELOW) EXTREME HEADWATER TD DEPTH RATIO WAS INCLUDED IN THE CULVERT DESIGNS BUT

CUIVERT l HEADWALL BENT I EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION.i-/ ANGLE 
LIVE LOAD SURCHARGE ON EXTERIOR WALLS= 2 FT.OF EARTH* IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1,

Z (CONT.) SHEET 19 AND NOTES BELOW):REINFORCING PLAN - ALL REINFORCING STEEL SHALL BE ACCORDING TD THIS BOX CUL VERT PLAN. 
- ANY SPECIAL DESIGN FOR STIRRUPS WILL NOT BE MEASURED AND PAID FOR

EPOXY BLACK BOTTOM SLABBAR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK. 
SIZE (#) X X REINFORCING 

(FT.-IN.) - HEADWALL DIMENSION AND CONCRETE QUANTITY(FT.-IN.) (TYP.) 
SHALL BE ACCORDING TD STANDARD PLAN M-606-1, SHEET 19.

2-44 1-11 STAGE 2 ----+---- STAGE 1 - POST ANCHORS SHALL BE PROVIDED ACCORDING TD2-10 2-453 EA.SAME SIZE AS Z BAR STANDARD PLAN M-606-1, SHEET 19.
NOT TD SCALE 

- POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT 
@ EACH ENO OF HEADWALL X 3-56 2-10 

4-1 3-37 CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION OF GUARDRAIL WILL NOT BE MEASURED AND PAID 
5-3 4-38 FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK. 

NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TD THE 0: OF THE BOXv1+1•--0•f 9 6-8 5-5 - POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE,ONLY. THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS EXPENSE TD SOPPORTSECTION C-C SHALL CONFORM TD ASTM A 36 OR AASHTD M 169 STEEL.TEMPORARY LIVE LOADS DURING ST AGE 1 CONSTRUCTION. J BARS SHALL BE THE SAME SIZE 
AS THE TOP AND BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS 18. SEE M-603-3 FOR PRECAST CONCRETE BOX CULVERT DETAILS.HEADWALL CORNER REINFORCING DETAIL 
TD SUPPORT. 
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TRIPLE CONCRETE BOX CULVERT DIMENSIONS 2 QUANTITIES 8c RATING FACTORS {EXCLUDING HEADWALL 8c TOEWALL QUANTITIES) 
FILLBOX SIZE BAR SIZES DIMENSIONS QUANTITIES RATING FACTORSdt~HEIGHT ~Hii§k~M nll=iEs t1• w1• & w2 w3• 8, W4 c2 h1 h2 VI v2 v3 CONCRETE REBAR STLR HT. WIDTH WATERPROOFINGs I? b1 b? C'" HL-93 HL-93 COLORADO NRL 

FT 
ALLOWED 

j j INVENTORY OPERATING PERMIT VEHICLETW&TW. NO.FT-IN FT-IN FT-FT Tt Tb FT-IN FT-IN FT-IN FT-IN FT-INFT CY/LF LBS/LF SY/LF# # # # f # ,_, ,n,un-n,L -4 2-4 2-4 :J.)l~ z IZ. lU 10 '. 6 5 6 4 4 : 5 l6B HI .l ,.l/U l.B2 l.69 
7-9.5 

1.21 ·".,-,,-4II 4 4 4 lhX h-K·n-4 2 TO 8 2-011 1.47 1.90 2.07 1.83'"· " " " 0 IU IZ 2-4 6-9 3-4 2)558-0 77-4 2-210 4 5 4 5 4 4 5 5 168 2-6 43211 13 3.38 4.39 4.80 5.22 
6 12 TD 16 4 2-4 6-9 3-48-0 4 2-2 2.765 46227-4 11 13 10 5 4 5 5 5 5 168 2-6 8.63 

8-0 
6.80 8.81 9.35 

on,z-4 z-4 b-9 J-O 2-227-4 lb IU ZU II lJ lU 0 4 5 4 0 0 0 0 loo 2.765 l.69 2.19 2.20 2.27 
8-3.5 20 IL 20.9 5 2-4 2-4 R.R? 

•
6-11 2-327-4 14.5 10 5 5 5 5 5 5 5 168 2-6 3.061 523 6.

•
RO R.

•
50 5.95

•,_., -11 .,-[hKh h -h h-118-4.5 1.,
13
." 5 2-4 3.30026 TO 30 '"8 ·"'" "" " " " 2-4< z 12.5 4 4 184 3-5 8-10 3-19-10.5 27-4 10 10 5 6 5 6 5 5 1-11 2.886 566 3.370 1.571.21 l.82 l.65 

9-9.5 HEADWALL AND TOEWALL QUANTITIES5 2-4 8-8 3-227-4 10.5 4 4 4 4 175 2-6 4612 TO 8 11 10 5 5 5 2-0 2.801 1.46 l.89 2.00 1.82 
10-0 ~n~0 JU IL z-4 0-9 J-4 2-227-4 II lJ JU 4 0 4 0 4 4 0 0 104 J.UIZ 3.45 4.47 4.89 5.12 

8 ·-12 10 lb 2-4 2-427-4 4 4 4 4 184 2-2 46011 13 10 5 5 5 5 2-6 8-9 3.27 3.47 3.73 
10-4 
10-0 3.012 2.53.,- ,-4lh Ill ,11 II 4 4 4 IK4 K- .,-" 2-2·n-4 14." .,. "" 3.07 3.98 3.84 2.72 HEADWALL"'·'·" " " " " 2-4 8-1110-4 ZO IU Z0.9 13.5 14.5 10.0 184 3-3 2-327-6 5 6 5 5 6 6 5 5 3-6 3.414 1.78

• 
2.23

• 
l.56

•
675 2.

•
32 ,_ n,w goo2-6 B-11?7-10 15 11.5 5 5 5 5 5 5 5 IB4 3-3 2-4 BENT ANGLE10-4.5 TD 75° 74° TD 60° 59° TD 45°26 TO 30 113.5 5 3.584 

7 3-5 2-4 6-11 3-18-0 33-4 7 796< 2 14 10 6 6 5 5 5 5 192 1-11 3.210 4.03710 1.20 1.55 1.44 1.37 CLEAR SPAN,. REBAR REBAR REBAR7-9 33-4 Z IU 0 z-4 b-9 z-4lU lU b I 6 I 0 0 0 0 l9Z Z.901 1.56 2.02 I.Bl 1.7311 1-11 l STIRRUPS STIRRUPS l STIRRUPSl·-6 2-4 3-4 QUANT. QUANT. QUANT.8-1 33-4 7 7 6-98 TO 12 11.5 13.5 10 5 5 5 5 5 5 192 2-6 2-2 721 3.733.313 2.81 3.65 4.04 (S)
33-4 z-4 6-10 J-/ 2-48-2.5 lz 14.0 b b I Z-1> '£V12 TO 16 JU 5 0 0 0 0 192 3.467 2.67 3.47 3.58 3.84 

8-6 jj-4 j-/ oan2-4 /-0 2-014 lU 6 0 6 0 0 0 0 0 192 2-li16 TO 22 16 3.827 2.44 3.17 3.14 LBS/LF LBS/LF LBS/LF3.04 # # # # # # 
" ,-4 .,- .') ,:'II~14 h h I K- 4 ..,-"10-0 < 2 10 1-11 1.20 1.56 1.40 1.33'"·" " " " j,4.11~33-4 2-4 0-9 2-49-11.5 Z IU b 11.0 6 7 7 817 19.2 712 10 6 5 5 5 5 208 2-6 2-0 2.14 2.44 2.39 8 4 4 5 4 23.5 4 34.4 1.65 ,_33-4 2-4 B-9 3-36 T B 10 5 7 5 7 5 5 5 5 3.5607-010-1 13.5 11.5 3.11 4.04 3.99 4.60 

10 
"'" '"" 8 33-4 2-4 3-5 4•10-1 7 7 2-2 7638 TO 12 11.5 13.5 10 5 5 5 5 5 5 208 2-6 8-9 3.560 3.76 4.072.85 3.69 28.7 54.010 5 4 23.9 6 4 9 ,_jj-4 mn j-/2-4 'DOlU 0 I I 0 0 0 0 8-11 2-4 J.9/1 3.36 4.3610-5 13.5 5 4.60 4.04 

10-6 
12 TO 16 ''' 33-4 2-4 3-77 7 2-5 4.074 16 TO 22 14 16 10 6 6 5 5 5 5 208 2-6 9-0 831 2.37 5•3.08 2.93 2.10 59.212 6 4 28.7 6 4 28.2 9

3-5 2-4 z-414 10.5 6 7 I Z24 10-11 3.778 879 4.05612-0 33-6 < 2 10 6 5 5 5 5 1-11 1.17 1.36 1.30 
11-10.5 

1.52 ,_,. nn•2-4 10-9 3-22 IU B 10.5 6 7 6 7 5 5 5 511.5 11 2-0 3.62333-6 1.65 2.14 2.15 2.06 14 6 4 27.9 7 4 33.5 2-5 3-4 2-212-0.5 33-8 0 IU IZ 7 7 224 10-911.5 13 11 5 5 5 5 5 5 2-6 3.904 808 4.003.09 3.92 3.08 * * * 10 ,_ ,_.,. 2-j12-j 2-4 10-IU33-4 12.0 14.0 lU 0 0 0 0 0 0 0 0 0/12 TO 14 4.012 1.68 2.17 2.10 1.50 27.5 44.116 6 4 8 52-4 3-712-5 10.5 7 7 224 10-11 2-414 TO 16 13.5 15.5 5 5 5 5 5 5 2-6 4.295 81233-6 1.59 2.06 1.99 1.41 * * * 2-lU z-o n-u z-4 2-534-0 16 lZ 6 I 6 I 0 0 b 6 91412-6 16 TO 22 14 4.630 1.40 1.82 l.75 1.24 33.07 4 51.818 9 5....j-9 j-J8-1 I z-4 /-U.lS-0 lU.O b I b 0 0 0 0 Zlb 1-11 3.826 4.722< 2 15 10 1.03 1.33 1.14 1.15 * * * 
2-4 6-10 3-27-11.5 12.5 7 739-4 2 TO 4 11 10 6 6 5 5 5 5 203 2-6 2-0 3.594 881 1.34 1.74 1.46 1.55 7 4 32.8 20.,-\Q-4 -4 .,.K4II I '1h h- 11 .4·,8-2 2-513.5 12.5 54 TO 8 :n '" * * * * * *" " " " " 6 2-4 7-0 3-78-6.5 7 7 3-3 2-539-4 8 TO 10 14.5 16 10 5 5 5 5 5 5 216 4.443 823 2.22 2.88 2.82 3.06 

8-8 CONCRETE QUANTITY = 0.086 CY/LF7-210 TD 12 5 3-3 2-4 2-416 16 10.5 6 216 2-3 7355 6 5 5 5 5 3.48 4.51 4.97 5.2739-6 4.679
j-j j-/,-z39-B z-o 2-5 '4:J8-8 12 TO 16 lb lb 11 b 0 b 0 0 0 0 0 IZlb 2.48 3.22 3.40 3.59 

8-11 
4.733 

/-jlb I IB 3-3 2-4 3-9 2-717 6 5 74839-8 18 11 6 5 5 5 5 5 216 2.71 2.795.100 2.09 2.86 
10-1.5 h h I h h -K.,-- .,-"b 9-0 4.722< 1-11 4.146 1.07 1.39 1.19 1.20"·" '"·" " " 2-4 3-29-11.5 2 TO 4 7 7 8-1012 39-4 12.5 11 10 6 6 5 5 5 5 232 2-6 2-0 3.841 923 1.701.31 1.44 1.52 NOTES,_ nu,.1Q-4 2-4 B-11 2-410-2.5 13 10 5 5 5 5 5 5 5 1.502-2 1.15 1.43 
10-9.5 

5 4.2058 4 TO 8 113.5 1.34 
17.o 3-3 2-5 9-2 3-9 2-6 71639-8 8 TO 12 16 11 5 5 5 5 5 5 5 5 232 5.188 2.51 3.26 2.93 3.11 

10-11 0 3-3 2-5 9-3 3-9 2-717 6 5 79039-8 18 11 6 5 5 5 5 232 5.371 2.57 2.63 2.71 
12-3 

12 TO 18 1.98 ,-x ,-o4-4 -Klh II h h I h h - 4 .4.588 • 1. SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN< 2 1.11 1.44 1.23 1.24"'·" " " 2-4 10-10 3-2lZ. 6 7 7 248 2-6 96411-11.5 39-4 2 TO 4 11 10 6 5 5 5 5 2-0 4.087 1.431.30 1.69 1.50 
10 

LENGTH; 12 INCH SPACING ELSEWHERE.,_,onjQ-4 2-4 2-44 TD B 13.5 15 10 5 5 5 5 5 5 5 5 '.lS10-11 2-412-4.5 4.694 1.60 2.07 2.17 2.61 
12-9.5 .>s-o ',43-3 2-5 n-z 3-917.o 248 2-6 7578 TO 12 16 11 5 5 5 5 5 5 5.459 2.575 5 3.00 3.06 
12-11 ,on j-j j-92-0 O.n•39-R 12 IU IB 1/ lB 11 6 0 0 0 0 0 0 11-3 2-7 I.II6 0" l.701.36 1.21 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TDEWALL AND ARE BASEDj-9 j-22-4 /-145-6 IU.O I B B 0 0 0 0 L4U 124J 1.00 1.30 1.10 1.17 
8-1 
8-3 16 7 4.569 5.389< 2 11 2-0 

ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.6-112-4 3-310 7 7 240 2-145-4 2 TO 4 13 12 8 8 5 5 5 5 2-6 4.239 1196 1.671.31 1.69 1.696 [j .. OR•on45-4 z-4 b-11 z-4 2-24 IU 0 lJ lU I 0 7 0 0 0 0 0 4.379 2.57 2.B2 2.90 
45-R 

8 2 QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS. ·- 4.9028-5 2-10 2-9 7-0 3-10 2-414 15 11 7 8 7 8 5 5 6 6 240 1242 4.17 
10-3.5 

8 TO 12 3.51 4.54 3.93 
4 nuu Im~3-9 2-4 9-1 3-245-6 < L J0.5 I 8 7 0 0 516 5 5 256 2-0 o.309 1.04 1.14 1.1611.5 1.35 ,_ j-j2-4 B-ll 2-145-4 12 lU I B I B 0 0 0 010-1 2 TO 4 13 4.486 1.43 l.86 1.63 l.65'"" SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A814 I ,x * 3.4 TD B 13 5 2-410-2 8-11 3-4 2-245-4 7 8 7 256 4.62610 8 5 5 5 2-6 2.73 2.76 2.84 13 2.10 

,,n,,n O. u10-5 Z-lU Z-lU z-4 z-414 10 IZ I 0 I 0 0 0 b b s-u SPECIAL DESIGN IS REQUIRED.46-0 8 TO 12 3.52 4.56 3.95 4.19 
12 3-9 2-4 11-2 3-2 5.'4412-4.5 45-6 < 2 116.5 10.5 7 2-18 7 8 5 5 5 5 272 1328 5.389 1.07 1.39 1.18 1.20 , ,, .,.,--4 .x, 4 II I K K 4 INK2-112-1 45-4 7 10-11 .41 1.61 1.6210 ' " " " " ?,45-4 2-4 10-11 3-412-2 4 TO 8 7 7 2-6 2-213 13 10 8 8 5 5 5 5 272 12804.872 1.95 2.62 2.81 4. FOR HEADWALL AND TOEW ALL DETAILS SEE M-601-3, SHEET 1 OF 2. 

1.QQ 
8-5 

7 B 7 7 7-10 3-112-10 2-4 156112-5.5 15.5 8 6 277 11-0 1.77 4568 TO 12 14 12 7 6 5.670 4.8946-0 
',w12.~ 7 5 4-4 7-8 2-47-2 2-1 141016.5 10.5 7 6 2648 8 5 6 6.056 1.0751-6 < 2 1.39 1.13 1.18 

8-1.5 I ,,•n• j-0 5. WHEN THE FILL HEIGHTS ARE LESS THAN DR EQUAL TD 2 FT, ALL51-4 Z-lU z-o b-11 2-12 T 4 lJ lZ. lU I 0 I 0 0 0 b b 4 7Bl 1.25 l.62 1.31 1.37 
2-10 3-86 8-2 7 264 6-11 2-251-4 4 TO 6 13 13 10 8 7 8 5 5 6 6 2-10 1361 1.644.860 2.13 l.75 1.77 

8-3.5 REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED,n!,-11'1-4 h K 14 II I K K h h -K h-1 .,-- '/ : I]2-37 5.098 l.87 1.92 
8-6 

1.7"'·'·" " " 51-R 7-0 BY AN ASTERISK ( * ), AND THE d 1 BARS IN THE TOP MAT OF THE TOP SLAB 
10-5 

7 7 264 2-9 3-11 2-4 137714.5 15.5 11 8 8 5 5 6 6 3-8 5.599 2.068 TO 10 2.68 2.21 2.28 
B 7-812.5 10.5 4-4 9-2 2-4 2-1 14557 7 6 6< 2 16.5 8 5 5 280 5.647 6.056 1.02 1.33 1.08 1.1351-6 SHALL BE EPOXY COATED.j-010-3 2-10 2-0 2-214 10 I 8 7 B 6 6 9-0 140651-4 2 TO 4 13 5 5 280 5.265 1.70 1.441.31 1.38 

,xn ,o..n16 10-3 2-10 2-B 3-B 2-251-4 4 TD 6 14 13 10 7 B 7 B 5 5 6 6 s-u8 5.265 1.57 2.03 1.67 1.70 
10-4.5 z-10 z-814 14.0 7 7 6 s-u 2-4 141051-4 6 TO 8 10 8 8 5 5 6 280 3-10 5.503 2.01 2.61 2.15 2.21 
10-6.5 6. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS.1~1Qj-8 2-9 9-1 J-1151-R 0 IU lU 11 I B B 6 6 6 6 2-4 7.5815 15.5 7 5.950 l.99 2.13 2.21 
12-6 

'"" n,_ 4-4 2-8 11-2 2-417 10.5 7 7 2-1< 8 8 5 5 6 6 296 6.065 1500 6.056 1.3713 1.06 1.12 1.16 
12-3 [.,,,-n j-051-4 2-lU z-o 11-0 2-2Z I 4 14 lU I 0 7 0 0 0 b 6 l.6B l.4J 

10 
13 5.512 1..10 1..16 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR51-4 4 I 6 11-012-3 2-10 2-8 3-8 2-214 13 10 7 8 7 8 5 5 6 6 296 14525.512 1.54 2.00 1.64 l.68 

12-5 z-10 2-8 n-u 2-4b I 0 14 JO 7 7 0 5 b b 296 145551-4 10 8 5 3-10 5.829 2.24 2.91 2.50 2.57 SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISE 
51-8 3-8 2-9 3-11 2-5 6.30112-7 8 TO 10 15 16 11 7 8 7 8 5 5 6 6 296 146911-1 2.35 3.05 2.52 2.61 

8-6.5 
(IF AVAILABLE ON THE TABLE).,-,,-, ,nn ,naj-J /-2 2-4 2-1l/ IJ.O IU.O I B I B 0 0 I I 6.< 2 6.191 1.07 1.39 1.09 1.16 

,n7- 7 5 2-8 1158-5 3-8 7-1 3-92 TO 4 14 10 8 7 8 6 6 2-3 149915 5 288 5.8726 °'" 7-18-6.5 3-8 2-9 2-4 6.243 4 TO 6 15.5 15 11 7 8 7 8 5 5 6 6 288 3-10 1507 1.00 1.94 1.02 1.07 ... 8. FOR SIZE AND SPACING OF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON3-8 2-9 4-07- 17 7 7-2 2-68-9 6 TO 8 16 11 8 7 8 5 5 6 6 288 15126.688 l.91 2.48 1.98 2.04 
10-6.5 4-I K K I - 9-2 2-17 6.72'< 2 6.450 1.02 1.11 M-601-3, SHEET 1 OF 2. ALL OTHER d1 BARS ARE #4's AT 1'-0" SPACING. THE NUMBER''-'·" "'·" ·""" " lU-O 3-8 2-414 7 7 304 2-8 9-1 2-357-4 2 TO 4 15 10 8 8 5 5 6 6 6.119 1535 1.13 1.46 1.13 1.2218 8 OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS ANDA757-R 15 B 2-9 6.515 1.44 1R7 1.5?304 3-8 9-1 2-44 TO 6 15.5 7 7 5 6 6 3-10 155210-6.5 11 8 5 

Sun,10-9 57-B 17 9-2 2-66 TO 8 16 11 7 8 7 8 5 5 6 6 304 3-8 2 9 4 0 1557 1.88 2.44 1.93 1.99 THOSE FROM THE TABLE. n,_ ,Rns nR14 3-1 11-2 4-1 2-2 115 
12-5 
12-7 < 2 17 10.5 7 7 7 7 320 5-0 6 '4K 17038 8 5 5 6.722 

57-4 3-8 2-8 3-9 2-32 TO 4 15 14 10 7 8 7 8 5 5 6 6 320 11-1 15896.366 1.11 1.44 1.11 1.2010 3-8 2-9 2-44 IU b 115.5 7 7 2-4 6.78712-6.5 57-8 15 11 8 8 5 5 6 6 320 11-1 1588 1.41 1.491.83 1.43 • 9. LIVE LOAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6. FOR THESE STRUCTURES ,,. ,n, R,4-fl an IQ7 
8-8 
12-9 2-9 ?-657-R 6 I B 16 17 II 7 B 7 B 5 5 6 6 3-8 11-7 7.231 2.40 REFER TD THE CDOT RATING MANUAL.,n'1? 3-2 4-214 II B 9 9 6 6 7 7 5-0 7.103 2195 1.00<2 7-3 2-6 1.07 

6 
7.40718 8 1.00 

8-8 Z IU 4 7 7 2-9 7-2 3-11 2-5 7.103- 16 11 8 8 5 5 6 6 312 3-8 1639 1.14 1.4716 1.13 1.25 
8-8 ? na ? nn/-24 10 6 16 B 3-8 2-9 3-11 7 7716 5 6 6 312 2-5 7.103 1798- 11 8 8 8 5 1.61 10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET10-R 5 JR 7.4737 7 3-2 9-3 2-4 2-6- < 2 14.5 11 8 9 8 9 6 6 328 5-0 2259 7.407 1.02 1.33 1.02 1.09 

20 I . ,~ 14 4R rn ?73-8 2-9 9-2 3-112 T 4 16 16 7 7 5 0 6 6 328 2-5 168410-8 - 11 8 8 SHOULD BE PRINTED FROM THE CDOT EXTERNAL WEBSITE AND SUBMITTED TD THE 
"'~ 

8 
4 m n 16 2-9 9-2 3-11 2-5- 16 11 8 8 8 8 5 5 6 6 328 3-8 7.374 1843 1.83 2.38 2.08 2.21 BRIDGE RATING UNIT OR INCLUDED AS PART OF A LARGER DESIGN PACKAGE. FORiz-9 3-2 11-3 4-3< L 7 7 344 2-6 7.843 63-8 IB 15 11 8 9 8 9 6 6 5-0 2335 7.407 1.371.06 1.05 1.13 

10 '44 \-K /.n•n2-9 ll-2 J-1163-8 16 lb 11 I B I B 0 0 6 6 2-5 1.09 1.702 TO 4 172912-8 1.12 1.46 ADDITIONAL INFORMATION, SEE THE CDOT RATING MANUAL.
7.non61-R 11-212-8 2-9 2-4 2-54 TO 6 16 16 11 8 8 8 8 5 5 6 6 344 3-8 1878 1.87 2.43 2.05 2.18 

.a.Q 
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GENERAL NOTES
HEADWALL FOR SINGLE PIPE PIPE 

·I 1. CONCRETE SHALL BE CLASS 8. i------- X 

2. HEADWALL SHALL BE PERPENDICULAR TO THE PIPE l UNLESS OTHERWISE 

1 
SHOWN ON THE PLANS. TABULATED DIMENSIONS AND QUANTITIES MUST 
BE ADJUSTED FOR SKEWED INSTALLATIONS. 

3. FOR WINGWALL DETAILS, SEE STANDARD PLAN M-601-20. 

I--l 
4. VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL AND 

CONCRETE QUANTITIES.
1.5 Ba + 24" 

5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED f4 IN.y --~---- Ba + "-
.75 Ba + 12" 

6. ALL REINFORCING BARS SHALL HAVE A 2 IN. MINIMUM CLEARANCE.DIMENSIONS QUANTITIES 
CONCRETE .A. WHEN TWO OR MORE PIPES ARE LAID SIDE BY SIDE, THEY SHALL BESTEEL• yBa Be X A Xt At B X2 PLACED SO THAT THE ADJACENT PIPES WILL BE !/2 INSIDE DIAMETERDBLSGL SGL DBLFT.-IN.""""'""24"--,-,!:No==TcH,--,- .........,.........,......~--+--+......_...........-i t----r--'------1 t--+--+--+--+--+--+---+--+-+-+--+--+--+--+---+--+•J IN. IN. FT.-IN. FT.-IN. IN.IN. IN. IN. 

OPTIONAL FOR APART, OR !/2 INSIDE SPAN APART, OR 3 FT. APART (INCLUDING WALL 

WINGWALL 
CU.YD .CU.YD. LBS. LBS.B 

THICKNESS), WHICHEVER IS LESS. 
60 

8-9 15-6 7 9-2 1754 20 2.12 3.55 209 36465 81/2
9-6 9-817-072 10 11 21 2.35 236 4143.99 7 • ADD 0.89 x (X OR X1) (LB.) WHEN APRON IS REQUIRED.10-3 18-6 7 10-279 14 22 2.60 4.44 249 453 

402 -J t-
66 111/2403 

11-0 10-820-0 17 2.85 4.91 270 47672 86 10 2310402 11-9 21-3 11-278 11 11 24 3.11 5.29 306 527 
84 

93 81/2--J A f--+-"-, 12" CTRS. 12" CTRS. 1--+--+--+--+--+--i A 1 A1 16"12-6 22-6 11-87 14 25 3.38 5 .68 333 572100 7 I-- X--j
13-3 23-9 12-2 17 3 .66 6.08107 26 335 593 

96 
90 111/2 81/2TYPICAL BAR LAYOUT FOR CONCRETE HEADWALLS 

14-0 10 25-0 12-8 27 3.94 6.48 379 649114 1110 Y=
14-9 26-3 13-2 14 4 .24 6.89 400 664102 121 28 RISE + 52" RISE 

108 
111/281/2 

24" 24" 24" 24"15-6 27-6 13-8 17 7.30 70729 4.54 424128 7 7 

J 
... 

36"HEADWALL FOR RIGID ROUND PIPE 
--t" 2" (TWO EACH TIE) 1. SPAN + 48" .1 ,--1----2 SPAN+ 84 11 ---l 

DIMENSIONS QUANTITIES 
CONCRETE STEEL•EQUIV. ASPAN X Xl At BRISE yBa SGL DBLDBL SGLffir::II·} IN. FT.-IN. IN. FT.-IN.IN. FT.-IN. IN. IN. CU. YD .IN. CU. YD . LBS. LBS. f-8'!.+j f-8"-J 601 

10-9 9-3 171/220-6 7 2.72 467 
78 
72 81 59 5.10 25081/2401 402 403 404 

9-787 11-3 21-6 7 27563 2.85 5 .34 531111/2 101/2 
121/267 11-9 22-10 9-11 3 .08 5 .79 547 

"D" = FLEXIBLE PIPE = Ba + 8" 
84 95 9 290RIGID PIPE = Be + 6" 81/2

71 12-7 24-2 10-390 103 11 3 .30 6.21 321 591 
FLEXIBLE ARCH = SPAN + 8" 

1571/2 
10-775 13-4 25-8 3.52 6.65 31496 112 12 8 606161/2

STRUCTURAL PLATE ARCH = RISE + 8" 117 79 13-9 26-6 7 10-11102 3 .63 6.86 356 672 
108 

81/2 91/2 
14-8 28-4 11-3128 83 8 12 3.96 7.51 376 699111/2BAR BENDING 

FRONT HEADWALL FOR FLEXIBLE PIPE ARCH
VIEW 

DIMENSIONS QUANTITIES DIMENSIONS QUANTITIES 
CONCRETE CONCRETE STEEL•STEEL• EQUIVyX A X1 A1 yBa B SPAN X A X1RISE A1 B SGL DBL SGL DBLDBL SGL DBLSGL BaFT.-IN. IN. FT.-IN.IN.FT .-IN.IN. FT.-IN. IN. FT.-IN . FT.-IN. FT.-IN. IN. FT.-IN. IN.IN.1'-0" CU. YD. CU. YD. LBS. LBS. CU. YD. LBS. LBS.CU. YD. IN. #5 X ;- @ 12 11 4"x4" 8-108-6 7 15-354 15 2.19 3.81 211 358111/2 6-1 4-7 10-1 8-1119-266 11 2 .52 4 .70 232 424101/2 151/2CENTERS,EACH BEVEL 9-0 16-6 9-460 10 18 2 .38 4.25 217 3967 7-0 5-1 11-0 21-0 9-575 10 2.80 5.25 282 509 

66 
10 91/2FACE PROJECTED --+-rL'-----lir.tl 9-6 17-9 9-107 12 2.58 4.70 252 45481/2 7-11 5-7 22-10 9-1184 11-11 9 121/2 3.08 5.79 291 540INTO WINGWALL 91/210-0 19-0 10-472 10 15 2 .78 5.17 255 47210 8-10 6-1 12-10 24-8 10-593 8 3 .36 6.33 309 62292'-0" MIN. 151/210-6 20-0 10-1078 7 10 18 2.98 5.56 276 499 

84 9-9 6-7 13-9 26-6 10-11102 7 3 .63 6.86 379 673 
REINFORCING BARS 

81/2 91/211-0 21-0 11-4 29710 10 12 3.19 5 .95 553 
10-11 7-1 14-11 28-10 11-5111 9 4.05 7.67 377 711 

TOP OF 
121/291/211-6 22-090 7 10 11-10 15 3.40 6.36 317 517 

FROM WINGWALL 12-0 23-0 12-496 10 10 18 3 .62 6.79 321 597 7-7 15-10 30-8120 11-10 9 8 11-11 4.36 8.28 395 731 
WINGWALL FOOTING INTO 

151/2
12-10 8-4 16-10 32-8 12-8132 8 4.75 9.03 441 839 

THE HEADWALL 
12-6 24-0 12-10102 7 10 12 3.84 7 .21 364 663 9 11 
13-0 25-0 13-4 7 .63 678108 10 10 15 4 .06 362 14-1 8-9 18-1 35-2 13-1141 11 131/2 5.17 9.86 448 931 

150 
101/2... 

15-4 9-3 19-4 37-8 13-7 [61/z12 8 5.69 10.88 490 953HEADWALL FOR FLEXIBLE ROUND PIPE 9-1015-10 19-10 38-8 14-2159 9 8 11 5 .89 11.25 534 1019 

#4 X 2'-0 11 HEADWALL FOR STRUCTURAL PLATE ARCH 
@ 1'-6" 
PROJECT 1'-0" INTO 
CENTER OF APRON SKEWINLET OUTLET INLET OUTLET 75 70 4090 85 80 65 60 55 50 45 35 30TOP VIEW ANGLE A0(SEE NOTE 6)

£> . 

FACTORWINGWALL ENDS OF ENDS OF HEADWALL 1.000 1.004 1.015 1.035 1.064 1.103 1.155 1.221 1.305 1.414 1.556 1.743 2.000(cosecA0 )CONNECTION FLEXIBLE PIPE RIGID PIPE 
WHEN APRON IS REQUIRED SKEW FACTOR TABLE 
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WWF 4 x 4 - W4 x W4 AT 85 LB./100 SQ. FT. 
NOTE:3" CLEARANCE AT TOP AND SIDES DF PIPE, GENERAL NOTESREINFORCEMENT CLEARANCES611 CLEARANCE AT BOTTOM. (TYP. ALL WALLS) 

SHOWN ARE TYPICAL FOR ALLFLEXIBLE PIPE AND MPA SHALL I. CONCRETE SHALL BE CLASS 8. 
WALLS ON THIS SHEET.HAVE 1'4" DIA. GALV. ANCHOR BOLTS 2. EXPOSED CONCRETE CORNERS SHALL BE CHAMFEREDEVENLY SPACED AT 19". 3"CLR % IN. 

3. IF A PRECAST HEADWALL IS USED, A PERMANENT 
EPOXY BOND,APPROVED BY THE ENGINEER,SHALL BE 
USED BETWEEN PIPE AND HEADWALL. 

4. HEADWALL SHALL BE PERPENDICULAR TD THE CULVERT 
3" CENTERLINE UNLESS OTHERWISE SPECIFIED. TABULATED
CLR DIMENSIONS AND QUANTITIES SHALL BE ADJUSTED 

FOR SKEWED INSTALLATIONS. 
5. HEADWALL ANCHOR BOLTS SHALL CONFORM TD3-#5 BARS I3-#5 BARS -------La ________, AASHTO M 167 AND SHALL BE INCLUDED IN THEI..,,_6_"_cL_R___ Le Be IN LENGTH. COST OF PIPE.I Ba IN LENGTH 
6. HEADWALL ANCHOR BOLTS SHALL BE USED ONLY-·~~~Lm~~~-- SINGLE MPARIGID SINGLE PIPE WITH FLEXIBLE PIPE, BOTH ROUND AND ARCH. 

FLEXIBLE SINGLE PIPE ,____ SPAN 

r t RISE, r 

1 r r12 
ka 

k k 

~---+----~JL~--~-----~~ L~~----~ 
'----- 3-#5 BARS ~--- 3-#5 BARS I 

ONE SPAN IN LENGTH ·R = o/i5 11 ± 1i6" 
UNDER EACH PIPE. 

Lm1z B --- Ba IN LENGTH tLc12 .....l:~:_-_L_a_/2--_-_-_ -_ -_-_-_-_-_-_-_-Tea ---------3--#-5_B_AR_SI------ B ----i Be IN LENGTH 
UNDER EACH PIPEUNDER EACH PIPEt THD

---------Tm--------- ----------Tc---------- 5" 1 
I 

2Y2"
DOUBLE MPA 

6"to8"-----+i 
WHEN SHOWN ON THE PLANS, 

FLEXIBLE DOUBLE PIPE RIGID DOUBLE PIPE 
FLEXIBLE I

RANGE RANGE RANGE BEVEL TOP HALF OF PIPESINGLE DOUBLE PIPE-
OF OF OF 

CONCRETE STEEL CONCRETE STEELka La C Ta 1'4" DIA. 
DIAMS. 
EQUIV. SPANS RISES J2"NOTE: EACH LINE OF THE PIPE ARCH TABLE DESCRIBES A SINGLE 

HEADWALL THAT WILL ACCOMMODATE SEVERAL SIZES OF PIPE-ARCH.s r 611LBS. LBS.CU. YDS. CU. YDS. TWO 1'4"THE CONCRETE QUANTITIES IN THIS TABLE ARE BASED ON DEDUCTION OF GROUNDrlIN. LINE STRUCTURAL PLATECONCRETE FROM THE HEADWALL OF THE MEDIAN SIZE PIPE IN THE RANGE 1"';1-,~~,Yl-""136-42 39-47 30-36 36 94 71 165 0.72 26.2 1.22 49.8 ASSEMBLY NUTS. 
42-48 

OF EQUIVALENT DIAMETERS SHOWN.
48-59 31-41 11841 89 207 1.04 36.5 1.77 68.7 USE 2\12" DIA. 

54-60 60-71 40-51 51 142 107 249 1.53 52.2 2.61 97.2 SHERS WITH 
60-75 EXIBLE PIPE.72-83 44-69 69 166 119 285 2.49 78.3 4.14 142.0 ~ ADJUST L, 8, T, C, #5 BAR LENGTH AND QUANTITIES WHEN SKEW IS < 90° k or ka 
72-81 84-95 63-72 72 190 131 321 2.93 93.1 4.76 166.5 6"TD 8"----, 

96-10784-90 69-76 76 214 143 357 3.42 110.1 5.45 194.6 
TYPICAL GALVANIZEDJ2" HEADWALL FOR MET AL PIPE ARCH (MPA) ANCHOR BOLTS 

l--1211
FLEXIBLE PIPE RIGID PIPE 

NOM. RCP 
SINGLE SINGLE FACTORDOUBLE DOUBLE SKEW 0 

FILL SLOPEDIA. O.D. k Lm Le B Tm Tc CONCRETE STEEL CONCRETE STEEL CONCRETE STEEL CONCRETE STEEL 90 1.000Ba Be 
85 1.004CU. YDS. CU. YDS. CU. YDS. CU. YDS.LBS. LBS. LBS. LBS. STEEL QUANTITIES ON THIS SHEET 
80

IN. 
1.015 ARE BASED ON WWF AS SHOWN AT44 13736 36 81 99 56 155 0.62 39.6 0.72 26.3 1.04 46.2 21.3 1.01 

75 1.035 85 LB./100 SQ. FT. PLUS #5 BARS42 42 9451 114 157 177 0.84 28.1 1.34 51.3 0.97 34.3 1.39 59.863 AT 1.04 LB./LIN. FT.70 1.06448 58 48 108 130 72 180 202 1.76 1.27 75.3 1.10 36.0 64.4 43.6 1.81 
65 1.103121 146 202 227 1.39 44.6 2.22 80.1 1.60 54.1 2.30 92.554 65 54 81 j_60 1.1551.70 2.73 96.8 65.7 2.8354.1 1.9660 72 60 134 161 90 224 251 111.2 
55 1.221 Bd __ ---i PIPE - k MINUS 9" 
50 

rn q276 2.07 64.9 2.37 78.166 79 66 148 177 99 247 3.31 3.42115.4 1.305 OR2.46 76.4 3.93 2.83 4.0872 86 72 161 193 108 269 301 91.9135.2 154.4 
45 1.414 ka MINUS 9"p;c;,82.90 4.57 3.30 4.71 177178 93 78 175 208 114 289 322 89.1 106.5 40 1.5563.35 5.23 3.83 5.4184 100 84 188 224 120 308 344 177.4 122.5 102.4 201.6 
35 1.7433.86 5.9690 107 90 202 240 126 328 366 4.40 6.16 ??7.8117.1 139.7200 8 RIGID PIPE2.00030114 347 38796 96 215 255 132 4.38 6.71 4.98 6.93132.3 225.1 157.5 254.9 L1 Ta, Lm, Le, TmDRTc MINUS 6"

HEADWALL FOR ROUND PIPE --l l--1211 SIDE VIEWS 
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GENERAL NOTES 

H 

H 

I. FOR SIZE AND LOCATION OF PIPES, SEE THE PLANS. 

2. ALL CONCRETE SHALL BE CLASS B. 

3. FOOTINGS IN ROCK SHALL BE POURED OUT TO ROCK AND 
NOT FORMED IN ACCORDANCE WITH SUBSECTION 601.09(b). 

4. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED % IN. 

5. HEADWALL SHALL HAVE REINFORCING STEEL INSTALLED 
IN A PATTERN SIMILAR TO STANDARD PLAN M-601-10. 

6. THE COST OF REINFORCING STEEL SHALL BE INCLUDED IN 
THE WORK UNLESS THE STEEL QUANTITIES ARE LISTED IN 
THE PLANS AND ARE PAID FOR SEPARATELY. 

I 

( : 

<¢ 
SINGLE PIPE DOUBLE PIPE 

CONCRETE HEADWALL INSTALLATIONS 
SEE STAND ARD PLAN M-601-10 FDR REINFORCING DETAILS. 

PIPE 
18 

PIPE DIAMETER (AND EQUIVALENT DIAMETER) (IN.) 

24 30 36 42 48 

TYPE 

CIRCULAR 

MATERIAL 

RIGID 

FLEXIBLE 

SINGLE 

1.0 

I.I 

DOUBLE 

1.3 

1.4 

SINGLE 

1.5 

1.6 

DOUBLE 

2.0 

2.1 

SINGLE 

2.0 

2.2 

DOUBLE 

2.7 

3.0 

SINGLE 

2.8 

3.0 

DOUBLE 

3.6 

4.0 

SINGLE 

3.6 

3.9 

DOUBLE 

4.6 

5.3 

SINGLE 

4.6 

5.0 

DOUBLE 

6.0 

6.8 

4" OR 6" THICK CONCRETE SLOPE 
AND DITCH PAVING WITH WELDED 
WIRE FABRIC 6 x 6 - W 1.4 x W 1.4 

BED COURSE MATERIAL OR GEOTEXTILE 
WHERE SPECIFIED ON THE PLANS-~-

ELLIPTICAL 

ARCH 

RIGID 

METAL 

23 

0.9 

22 

0.9 

X 14 

1.2 

X 13 

1.3 

30 

1.3 

29 

1.4 

X 19 

1.6 

X 18 

1.9 

38 X 24 

1.7 2.2 

36 X 22 

1.8 2.4 

45 

2.3 

43 

2.4 

X 29 

2.9 

X 27 

3.4 

53 

2.9 

50 

3.2 

X 34 

3.7 

X 31 

4.4 

60 

3.5 

58 

3.4 

X 38 

4.4 

X 36 

5.0 

PIPE 
MAY BE 

OUTLET PAVING 
USED WITH MULTIPLE PIPES. 

CONCRETE 

THICKNESS 

4" 

6" 

QUANTITIES FOR 

MATERIAL 
18 

CONCRETE 0.4 

CONCRETE 

ONE CONCRETE HEADWALL 

PIPE DIAMETER (IN.) 

24 30 36 42 

0.8 1.2 

2.6 3.6 

(CUBIC YARDS) 

48 

4.7 

~ 
CIRCULAR 

D = PIPE DIAMETER (INSIDE) 

H = D + 30" 

W= 3D+1a11 

T = 0.4 H (NEAREST IN.) 

B = 1.5 D (30" MINIMUM) 

L = W+B 

SPAN 

RISE 

ARCH OR 
ELLIPTICAL 

D = EQUIVALENT CIRCULAR 
DIAMETER (INSIDE) 

H = RISE+ 30" 

W= 3D+rn" 
T = 0.4 H (NEAREST IN.) 

B = 1.5 D(30" MINIMUM) 

L = W+B 
18" RIPRAP 2.0 3.5 5.4 7.8 

PIPE OUTLET PAVING (CUBIC YARDS) 
NOTE: VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED. 

10.7 13.9 TYPE OF PIPE HEADWALL DIMENSIONS TYPE OF PIPE HEADWALL DIMENSIONS 
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CONCRETE APRON,IF#5 PLACE ALONG 
SPECIFIED ON PLANSTOP OF WALL (TOT. 2) 

#4 @ 12" HORIZONTAL BARS 
NOT SHOWN FOR CLARITY

h, Ba CONCRETE SEALER ATOR RISE 
FRONT,(SEE SHEET 2 

TOP OF WALL (TOT. 2) 
#5 PLACE ALONG 

OF 2 FOR LIMITS) 

SKEWED HEADWALL, IFBOX ELEVATION SPECIFIED ON PLANS--+--' 
m = h, Ba OR RISE + (11-4 11) 

UNLESS OTHERWISE SHOWN ON PLANS 

1'-9" 
.,..__.j.._ EQUAL SIZE & SPA___.~ 

• DRAINAGE BEHINDc-BARS J (VERT.) 
WINGWALL, SEE NOTE 6 l OF ROADWAY #4 x <Y.12" CENTERS------:Ea>---

(SEE SHEET 2 OF 2) STATIONING 
EACH FACE: BARS PROJECT 1'-9" 

#4 X 2'-8" @ 1211 
d-BARS INTO WINGWALL STEM TO SPLICEh h PROJECT 1'-10" WITH HORIZONTAL #4 BARS.FORSEE TABLE 

INTO STEM PIPES SEE M-601-10 
d-BARS 6 #4 LONGITUDINAL 
(TYP.) TOP MAT (SEE 

~ .. • .. DETAIL "A") .. .. .. 

['-0" 

h = • 12' • 13' • 14' 
a = 

2' 3' 4' 5' 6' 7' 8' 9' 10' 11' 
1'-2" 1'-4" 1'-6" 1'-8" 1'-10" 2'-0" 2'-2" 2'-4" 2'-6" 2'-8" 2'-10" 3'-0"1'-0" 2 #4 LONGITUDINAL SEE DETAIL II A" 

a b 

w = 

b = 1'-8" 2'-0" 2'-4" 2'-8" 3'-0" 3'-4" 3'-8" 4'-0" 4'-4" 4'-8" 5'-0" 5'-4" 5'-8" BOTTOM MAT 
61-8 11 81-8112'-8" 3'-2" 3'-8" 4'-2" 4'-8" 5'-2" 5'-8" 6'-2" 7'-2" 7'-8" 8'-2" w 

#4@ 9"#4@ 9" #4 @9" #4@ 9" #4 @9" #4 @9" #5@ 11" #5 @10" #5 @10" #5@ 8" #6@ 8" #7@ 9" #7@ 7"

*CONC. CY/LF 

d-BARS 
TYPICAL SECTION SIX LONGITUDINAL #4 FOOTING0.457 0.556 0.7040.161 0.210 0.259 0.309 0.358 0.407 0.506 0.605 0.654 0.753 

BARS (TOP MAT), PROJECT 1'-9" MIN.INLET APRON IS REQUIRED IF CBC* DOES NOT INCLUDE TOE WALL QUANTITIES • REQUIRED DRAINAGE BEHIND WINGWALLS -,-,..-, INTO CULVERT FLOOR. FOR PIPESIS USED AS AN ANIMAL PASSSEE SHEET 2 OF 2 FOR REINFORCING STEEL QUANTITY SEE NOTE 6 (SEE M-601-10) DETAIL II A11Iri- --- I --------, TYPICAL CULVERT LAYOUT~ 

I I _____________ : DESIGN DATA: 
2'!411 f 2'-0"• _. . . ' ·• I AASHTO LRFO EIGHTH EDITION, 2017CONSTRUCTION FOOTING LI~~-. : • . :'..: :i-0" f_ #4 BARS---s:::---=:-=--+-1 3"CLR.w= 61 2113'-8" l____:3'-2" _i_ DESIGN METHOD:LOAD AND RESISTANCE FACTOR DESIGN, YIELD LINE METHOD#4 i AT 1'-0"! 1'-2"1'-4" 

. • · ·. :--. · a= 2'-2" ! REINFORCED CONCRETE:....:.•--';_:_•.;. -~*--~-- CONCRETE CLASS D (BOX CULVERT): f~= 4,500 PSI8"1- REINFORCING STEEL: fy = 60,000 PSII 
LOADING:

USE DESIGN FOR I,'--O" WITH TOE WALL I AT-REST EARTH (FLUID) PRESSURE FOR CONCRETE STEM DESIGN = 55 PCF FOR 2 (MIN.) : 1SLOPED BACKFILL 
ACTIVE EARTH (FLUID) PRESSURE FOR CONCRETE FOOTING DESIGN = 40 PCF FOR 2 (MIN.) : 1SLOPED BACKFILL 
LIVE LOAD SURCHARGE = 2' 
MINIMUM RESISTANCE FOR SOIL BEARING = 5.5 KSF 
SOIL BEARING RESISTANCE FACTOR = 0.45~;::::::!:i:::::~1-~M~-~~--------J 

L _______________ I GENERAL NOTES: 
#4 X 2'-011 @ 1'-011 I.ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED Y4 IN.#4 @ 1'-0" 

2. WINGWALL FOOTING AND FLOOR OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY. 
3. DIMENSIONS "h", "k", "L", "m" AND ANGLE "S" FOR WINGWALL SHALL BE AS SHOWN ON THE PLANS. 

WITH CONCRETE APRON 4. MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS: 
BAR SIZE: #4 #5 #6 #7REINFORCEMENT 1.34 LB./SQ. FT.QUANTITIES FOR TOE WALL ONLYTOP OF FOOTING ELEVATION SPLICE LENGTH: 1'- 6" 1'-11" 2'-3" 2'-7"

CONCRETE 0.049 CU. YD./LIN. FT. 
5. DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS.ELEVATION REINFORCEMENT 5.1 LB./LIN. FT. 
6. WINGWALL DRAIN SHALL BE REQUIRED IF "h" :?: 12.0 FT., SEE SHEET 2 OF 2 FOR DETAILS.DESIGN EXAMPLE 
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c-BARS AND REINFORCING STEEL QUANTITY {EXCLUDE TOE WALL} * REINFORCING STEEL QUANTITY INCLUDES STEM AND FOOTING 
QUANTITIES, BUT DOES NOT INCLUDE TOE WALL QUANTITIES. 

L (MULTIPLE OF m) 5 (1.0 X m) 5 (1.25 X m) 5 (1.5 X m) 5 (1.75 X m) 5 (2.0 X m) 5 (2.25 X m) 5 (2.5 X m) 5 (2.75 X m) 5 (3 .0 X m) 5 (3.25 X m) 5 (3.5 X m) EXAMPLE: 
m (FT) k (FT) 

4 

c-BARS 

#4 @ 10" 

*REINF. 
LB./L .F. 
53.60 

c-BARS 

#5 @ 10" 

*REINF. 
LB./L.F. 
57.95 

c-BARS 

#5@ 10" 

*REINF. 
LB./L.F. 
57.10 

c-BARS 

#5@ 8" 

*REINF. 
LB./L.F. 
60.22 

c-BARS 

#5@ 7" 

*REINF. 
LB./L.F. 

62.43 

c-BARS 

#5@ 7" 

*REINF. 
LB./L.F. 
62.09 

c-BARS 

#5@ 6" 

* REINF . 
LB./L.F. 
65.38 

c-BARS 

#5@ 6" 

* REINF . 
LB./L.F. 
65.15 

c-BARS 

#6@ 8" 

* REINF. 
LB./L.F. 
67.10 

c-BARS 

#6@ 8" 

* REINF. 
LB./L.F. 
66.94 

c-BARS 

#6@ 7" 

* REINF. 
LB./L.F. 
70.66 

SELECT THE c-BARS SIZE, SPACING AND STEEL QUANTITY FDR A 
25.0 FEET LONG WINGWALL WITH m = 11 .8 FT. AND k = 6.3 FT . 

5 #4 @ 10" 55.86 #5 @ 10" 60.46 #5 @10" 59.60 #5@ 8" 62.89 #5@ 7" 65.23 #5@ 7" 64.88 #5@ 6" 68.34 #5@ 6" 68.11 #6@ 811 70.17 #6@ 811 70.00 #6@ 7" 73.90 SOLUTION: 
14 6 

7 
8 
9 

#5 @ 10" 
#5 @ 10" 
#5@ 8" 
#5@ 8" 

64.43 
67.29 
74.71 
78.10 

#6 @ 10" 
#6@ 10" 
#6@ 8" 
#6@ 8" 

70.60 
73.76 
83.46 
87.23 

#6 @ 10" 
#6 @ 10" 
#6@ 7" 
#6@ 7" 

69.69 
72.83 
87.09 
91.03 

#6@ 811 

#6@ 8" 
#6@ 6" 
#6@ 6" 

74.93 
78.32 
92.54 
96.72 

#6@ 811 

#6@ 8" 
#7@ 7" 
#7@ 7" 

74.45 
77.84 
99 .47 
103.93 

#6@ 7" 
#6@ 7" 
#7@ 7" 
#7@ 7" 

78.30 
81.87 
99 .08 
103.54 

#6@ 6" 
#6@ 6" 
#7@ 6" 
#7@ 6" 

83.64 
87.45 
107.11 
111.90 

#6@ 611 

#6@ 6" 
#7@ 6" 
#7 @ 6" 

83.40 
87.21 
106.86 
lll.65 

#6@ 6" 
#6@ 6" 
#7 @ 6" 
#7 @ 6" 

83.22 
87.02 
106.66 
111.45 

#6@ 6" 
#6@ 6" 
#7@ 6" 
#7@ 6" 

83.05 
86.86 
106.49 
111.28 

#7 @ 7" 
#7@ 7" 
#7 @ 6" 
#7 @ 6" 

89.64 
93.73 
106.35 
lll.13 

I. DETERMINE WINGW ALL LENGTH IN MULTIPLE OF m: 
L / m = 25.0 / 11 .8 = 2.12 
L = (2.12 x m), USE L 5 (2 .25 x m) 

2. ROUND TO REAREST WHOLE NUMBER FOR m AND k: 
4 #4 @ 10" 50.51 #4 @ 10" 49.25 #5 @10" 53.71 #5 @ 10" 53.09 #5 @ 10" 52.36 #5@ 9" 53.85 #5@ 8" 55.54 #5@ 7" 57.85 #5@ 7" 57.67 #5@ 7" 57.51 #6@ 9" 59.93 m = 11.8 FT ., USE m = 12.0 FT . 
5 #4 @ 10" 52.66 #4 @10" 51.37 #5 @ 10" 56.09 #5 @ 10" 55.46 #5 @ 10" 54.99 #5 @9" 56.29 #5@ 8" 58.08 #5@ 7" 60.51 #5@ 7" 60.33 #5@ 7" 60.17 #6@ 9" 62.72 k = 6.3 FT., USE k = 6.0 FT. 

13 6 
7 

#4 @ 10" 
#4 @ 10" 

54.92 
57.36 

#5 @ 10" 
#5 @ 10" 

59.48 
62.16 

#5@ 9" 
#5@ 9" 

60.31 
63.05 

#6@ 9" 
#6@ 9" 

67.56 
70.66 

#6@ 9" 
#6@ 9" 

67.08 
70.16 

#6@ 9" 
#6@ 9" 

66 .70 
69 .78 

#6@ 8" 
#6@ 8" 

69.53 
72.75 

#6@ 8" 
#6@ 8" 

69.28 
72.50 

#6@ 7" 
#6@ 7" 

73.12 
76.52 

#6@ 7" 
#6@ 7" 

72.95 
76.35 

#6@ 7" 
#6@ 7" 

72.81 
76.20 

3. DETERMINE c-BARS BY 
L 5 (2.25 x m) 
m = 12 

USING THE TABLE: 

8 #5 @ 10" 66.39 #6 @ 10" 72.82 #6@ 8" 77.97 #6@ 7" 81.68 #6@ 7" 81.19 #6@ 6" 86.67 #6@ 6" 86.37 #7@ 7" 93.18 #7@ 7" 92.97 #7@ 7" 92.80 #7@ 7" 92.64 k = 6 
9 #5 @ 10" 69.37 #6 @ 10" 76.10 #6@ 8" 81.49 #6@ 7" 85.37 #6@ 7" 84.87 #6@ 6" 90.59 #6@ 6" 90.29 #7@ 7" 97.39 #7@ 7" 97.18 #7@ 7" 97.00 #7@ 7" 96.85 c-BARS: #6 @ 10" 
2 #4 @ 10" 43.91 #4 @ 10" 42.65 #4 @ 10" 41.82 #4 @10" 41.22 #4 @10" 40.78 #4@ 9" 41.29 #5 @10" 44.61 #5 @ 10" 44.37 #5 @10" 44.18 #5 @10" 44.01 #5 @ 10" 43 .87 REINF . STEEL = 60.60 LB / LF 

3 #4 @ 10" 45.82 #4 @ 10" 44.55 #4 @ 10" 43.71 #4 @10" 43.11 #4 @ 10" 42.66 #4@ 9" 43.22 #5 @ 10" 46.75 #5 @ 10" 46.51 #5 @10" 46.32 #5 @10" 46.15 #5 @ 10" 46.01 4. DETERMINE REINFORCING STEEL QUANTITY OF WHOLE WINGWALL: 

4 #4 @ 10" 47.80 #4 @ 10" 46.51 #4 @ 10" 45.65 #5 @ 10" 50.06 #5 @ 10" 49.59 #5 @ 10" 49.23 #5@ 10" 48.94 #5 @ 10" 48 .69 #5@ 9" 50.00 #5@ 8" 51.72 #5@ 8" 51.57 REINFORCING STEEL QUANTITY = 25.0 x 60.60 = 1,515 LB. 

12 5 
6 

#4 @ 10" 
#4 @ 10" 

49.84 
51.99 

#4@ 10" 
#4 @ 10" 

48.53 
50.65 

#4 @ 10" 
#5 @ 10" 

47.66 
55.34 

#5 @ 10" 
#5@ 8" 

52.33 
58.41 

#5 @ 10" 
#5@ 8" 

51.85 
57.93 

#5@ 10" 
#6 @ 10" 

51.48 
60.60 

#5@ 10" 
#6 @ 10" 

51.19 
60.29 

#5 @ 10" 
#6@ 9" 

50.94 
62.42 

#5@ 9" 
#6@ 9" 

52.33 
62.22 

#5@ 8" 
#6@ 9" 

54.14 
62.04 

#5@ 8" 
#6@ 8" 

54.00 
64.89 

7 #4 @ 10" 54.30 #5 @ 10" 58.80 #5 @ 10" 57.87 #5@ 8" 61.10 #5@ 8" 60.61 #6 @ 10" 63.43 #6 @ 10" 63.11 #6@ 9" 65.35 #6@ 9" 65.15 #6@ 9" 64.97 #6@ 8" 67.96 
8 #5 @ 10" 62 .91 #5 @ 10" 61.45 #5@ 7" 67.46 #5@ 6" 70.68 #5@ 6" 70.20 #6@ 7" 76.44 #6@ 7" 76.13 #6@ 7" 75.87 #6@ 6" 81.30 #6@ 6" 81.12 #6@ 6" 80.98 
9 #5 @ 10" 65.64 #5 @ 10" 64.15 #5@ 7" 70.44 #5@ 6" 73.82 #5@ 6" 73.33 #6@ 7" 79.86 #6@ 7" 79.54 #6@ 7" 79.28 #6@ 6" 84.95 #6@ 6" 84.77 #6@ 6" 84.62 

2 #4 @ 10" 41.70 #4 @10" 40.42 #4 @ 10" 39.57 #4 @10" 38.96 #4 @10" 38.50 #4 @ 10" 38.15 #4 @ 10" 37.87 #4 @10" 37.63 #4@ 9" 38.25 #5 @10" 41.46 #5 @ 10" 41.31 
APPLY CONCRETE 
SEALER 

3 #4 @ 10" 43.57 #4 @ 10" 42.27 #4 @ 10" 41.40 #4 @10" 40.79 #4 @10" 40.33 #4 @ 10" 39.97 #4 @ 10" 39.69 #4 @10" 39.45 #4@ 9" 40.12 #5 @10" 43.54 #5 @ 10" 43 .39 
4 #4 @ 10" 45.48 #4 @ 10" 44.16 #4 @ 10" 43.28 #4 @ 10" 42.66 #4@ 9" 43.09 #5 @ 10" 46.57 #5 @ 10" 46.27 #5 @ 10" 46.02 #5 @ 10" 45.82 #5 @10" 45.65 #5 @ 10" 45.50 

11 5 
6 
7 

#4 @ 10" 
#4 @ 10" 
#4 @ 10" 

47.46 
49.52 
51.73 

#4 @ 10" 
#4 @10" 
#4 @10" 

46.10 
48.14 
50.31 

#4 @ 10" 
#4@ 9" 
#4@ 9" 

45.21 
48.23 
50.43 

#4 @ 10" 
#5 @ 10" 
#5 @ 10" 

44 .58 
51.88 
54.29 

#4@ 9" 
#5 @ 10" 
#5 @ 10" 

45.06 
51.38 
53.78 

#5 @ 10" 
#5 @9" 
#5@ 9" 

48.74 
52.57 
55.04 

#5 @ 10" 
#5@ 9" 
#5@ 9" 

48.44 
52.27 
54.73 

#5 @ 10" 
#5@ 8" 
#5@ 8" 

48.19 
53.99 
56.55 

#5 @ 10" 
#5@ 811 

#5@ 8" 

47.99 
53.79 
56.35 

#5 @ 10" 
#5@ 7" 
#5@ 7" 

47.81 
56.16 
58.84 

#5 @ 10" 
#5@ 7" 
#5@ 7" 

47 .67 
56.01 
58.70 

. 
~"/ 

......-

8 
9 

2 
3 

#4 @ 10" 
#4 @ 10" 

#4 @ 10" 
#4 @ 10" 

54.00 
56.20 

39.84 
41.68 

#5 @ 10" 
#5 @ 10" 

#4 @ 10" 
#4@ 10" 

58.44 
60.87 

38.53 
40.35 

#5 @ 10" 
#5 @ 10" 

#4 @ 10" 
#4@ 10" 

57.45 
59.85 

37.65 
39.47 

#5@ 8" 
#5@ 8" 

#4 @ 10" 
#4 @10" 

60.64 
63.21 

37.03 
38.84 

#5@ 7" 
#5@ 7" 

#4 @10" 
#4@ 10" 

62.92 
65.60 

36.57 
38.36 

#5@ 6" 
#5@ 6" 

#4 @ 10" 
#4 @ 10" 

66.25 
69.09 

36.20 
38.00 

#5@ 6" 
#5@ 6" 

#4 @ 10" 
#4 @ 10" 

65.94 
68.78 

35.91 
37.71 

#5@ 6" 
#5@ 6" 

#4 @ 10" 
#4@ 10" 

65.69 
68.52 

35.67 
37.46 

#6@ 8" 
#6@ 8" 

#4 @ 10" 
#4 @ 10" 

67.76 
70.69 

35.48 
37.27 

#6@ 8" 
#6@ 8" 

#4@ 9" 
#4@ 9" 

67.57 
70.51 

36.07 
37.91 

#6@ 7" 
#6@ 7" 

#4@ 9" 
#4@ 9" 

71.45 
74.57 

35.93 
37.76 

.. 
~. / t 

3'-0" 
MAX . 

! 
4 #4 @ 10" 43.58 #4 @10" 42 .22 #4 @ 10" 41.31 #4 @ 10" 40.67 #4 @ 10" 40.19 #4 @ 10" 39.82 #4 @ 10" 39.53 #4 @10" 39.28 #4 @ 10" 39.08 #4@ 9" 39.77 #4 @ 9" 39.63 

10 5 #4 @ 10" 45.53 #4 @ 10" 44.14 #4 @10" 43.21 #4 @10" 42.56 #4 @ 10" 42.07 #5 @ 10" 46.44 #5 @ 10" 46.13 #5 @ 10" 45.87 #5 @10" 45.67 #5 @ 10" 45.49 #5 @ 10" 45 .34 v---PLASTIC DRAINAGE CORE 
6 #4 @ 10" 47.58 #4 @10" 46.14 #4 @ 10" 45.20 #4 @ 10" 44.53 #4 @10" 44.03 #5 @10" 48.67 #5 @10" 48.35 #5 @ 10" 48.08 #5 @10" 47.88 #5 @10" 47 .69 #5 @ 10" 47 .54 
7 #4 @ 10" 49.79 #4 @10" 48.31 #4 @ 10" 47.34 #5 @ 10" 51.97 #5 @ 10" 51.45 #5 @10" 51.04 #5@ 9" 52.29 #5@ 9" 52.03 #5@ 8" 53.79 #5@ 8" 53.61 #5@ 7" 56.00 
8 

2 

#4 @ 10" 

#4 @ 10" 

52.06 

38.01 

#4 @ 10" 

#4 @ 10" 

50.54 

36.75 

#4 @ 10" 

#4 @ 10" 

49.54 

35.85 

#5 @ 10" 

#4 @ 10" 

54.43 

35.21 

#5 @ 10" 

#4 @ 10" 

53.89 

34.73 

#5 @ 10" 

#4 @ 10" 

53.47 

34.36 

#5@ 9" 

#4 @ 10" 

54.80 

34 .06 

#5@ 9" 

#4 @ 10" 

54.53 

33.81 

#5@ 8" 

#4 @ 10" 

56.39 

33.61 

#5@ 8" 

#4 @ 10" 

56.20 

33.44 

#5@ 7" 

#4 @ 10" 

58.72 

33.30 
GEOTEXTILE (DRAINAGE) (CLASS 2) 

~~HALL BE ON EMBANKMENT SIDE OR 
3 #4 @ 10" 39.93 #4 @ 10" 38.56 #4 @ 10" 37.64 #4 @ 10" 36.99 #4 @10" 36.51 #4 @10" 36.13 #4@ 10" 35.83 #4 @ 10" 35.58 #4 @ 10" 35.38 #4 @ 10" 35.21 #4 @ 10" 35.06 ON BOTH SIDE OF CORE 

4 #4 @ 10" 41.81 #4 @ 10" 40.40 #4 @ 10" 39.47 #4 @ 10" 38.81 #4 @ 10" 38.31 #4 @ 10" 37.93 #4 @ 10" 37.63 #4 @ 10" 37.37 #4 @ 10" 37.17 #4 @ 10" 36.99 #4 @ 10" 36.84 2%\ 
9 5 #4 @ 10" 43.75 #4 @ 10" 42 .30 #4 @ 10" 41.35 #4 @ 10" 40.67 #4 @ 10" 40.17 #4 @ 10" 39.78 #4 @ 10" 39.47 #4 @10" 39.20 #4@ 9" 39.86 #5 @10" 43.28 #5 @ 10" 43 .12 ~- -

6 
7 
8 

#4 @ 10" 
#4 @ 10" 
114 @ 10" 

45.79 
48.04 
50.43 

#4 @ 10" 
#4 @ 10" 
114 @ 10" 

44.30 
46.50 
48.84 

#4 @ 10" 
#4 @ 10" 
114 @ 10" 

43.31 
45.49 
47.80 

#4 @ 10" 
#4 @ 10" 
114 @ 10" 

42.62 
44.77 
47.06 

#4 @ 10" 
#5 @ 10" 
#5 @ 10" 

42.10 
49.29 
51.83 

#4 @ 10" 
#5 @ 10" 
#5 @ 10" 

41.71 
48.86 
51.40 

#4 @ 10" 
#5 @10" 
#5 @ 10" 

41.39 
48.53 
51.05 

#4 @10" 
#5 @ 10" 
#5 @ 10" 

41.12 
48 .24 
50.77 

#4@ 9" 
#5 @ 10" 
#5 @ 10" 

41.82 
48 .03 
50.54 

#5 @10" 
#5 @ 10" 
#5 @ 10" 

45.46 
47 .84 
50.35 

#5 @ 10" 
#5 @ 10" 
#5 @ 10" 

45 .30 
47 .67 
50.18 ~ 

~ 
~3" 0 DRAIN HOLE, 20'-0" MAX. CENTER 

TO CENTER, LOCATE 0'-6" ABOVE 
FINISHED GRADE OR APRON. 

2 #4 @ 10" 36.41 #4@ 10" 35.01 #4@ 10" 34.08 #4 @ 10" 33.42 #4 @ 10" 32.92 #4 @ 10" 32.54 #4 @ 10" 32.23 #4 @ 10" 31.97 #4 @ 10" 31.77 #4 @ 10" 31.59 #4 @ 10" 31.44 . . . 

8 

3 
4 
5 
6 
7 

#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @ 10" 

38.23 
40.09 
41.99 
43 .97 
46.19 

#4 @ 10" 
#4 @ 10" 
#4@ 10" 
#4 @ 10" 
#4 @ 10" 

36.80 
38.61 
40.47 
42.40 
44 .56 

#4 @ 10" 
#4 @ 10" 
#4@ 10" 
#4 @ 10" 
#4 @ 10" 

35.85 
37.64 
39.47 
41.36 
43.49 

#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @ 10" 

35.18 
36.95 
38.76 
40.64 
42 .74 

#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @10" 

34.67 
36.44 
38.24 
40.10 
42.18 

#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4 @10" 

34.28 
36.04 
37.83 
39.68 
41.75 

#4 @ 10" 
#4 @10" 
#4 @ 10" 
#4 @10" 
#4 @10" 

33.97 
35.72 
37.50 
39.35 
41.41 

#4 @ 10" 
#4 @10" 
#4 @ 10" 
#4 @10" 
#4 @10" 

33.70 
33.45 
37.23 
39.07 
41.13 

#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#4@ 9" 
#4@ 9" 

33.50 
35.25 
37.02 
43 .33 
45 .65 

#4 @ 10" 
#4 @ 10" 
#4 @ 10" 
#5 @10" 
#5 @ 10" 

33.32 
35.07 
36.84 
43.13 
45.45 

#4 @ 10" 
#4 @ 10" 
#4@ 10" 
#5 @10" 
#5 @ 10" 

33.17 
34.91 
36.68 
42.96 
45 .28 

C> C> C>. . . . 

LIMITS OF CONCRETE 
AND WINGWALL DRAIN 

I 
SEALER 
DETAILS 

2 #4 @ 10" 34.90 #4 @ 10" 33.44 #4 @ 10" 32.47 #4 @ 10" 31.78 #4 @ 10" 31.27 #4 @ 10" 30.86 #4 @ 10" 30.54 #4 @ 10" 30.27 #4 @ 10" 30.06 #4 @ 10" 29.88 #4@ 10" 29.72 NOTES: I. THE GEOCOMPOSITE SHALL BE SECURED TO THE WALL 
3 #4 @ 10" 36.73 #4 @ 10" 35.23 #4 @ 10" 34.23 #4 @ 10" 33.53 #4 @ 10" 33.00 #4 @ 10" 32.59 #4 @10" 32.26 #4 @10" 31.99 #4 @10" 31.78 #4 @10" 31.59 #4 @10" 31.43 TO PREVENT MOVEMENT DURING BACKFILLING. 

7 4 #4 @ 10" 38.59 #4 @ 10" 37.04 #4 @ 10" 36.01 #4 @ 10" 35.29 #4 @ 10" 34.75 #4 @ 10" 34.33 #4 @10" 33.99 #4 @10" 33.71 #4 @10" 33.50 #4 @10" 33.31 #4@ 10" 33.14 
5 #4 @ 10" 40.48 #4 @ 10" 38.86 #4 @ 10" 37.80 #4 @ 10" 37.06 #4 @ 10" 36.50 #4 @ 10" 36.07 #4 @10" 35.73 #4 @10" 35.44 #4 @10" 35.22 #4 @10" 35.03 #4 @10" 34.86 2. COST OF GEOCOMPOSITE DRAIN AND CONCRETE SEALER 

6 #4 @ 10" 42 .39 #4 @ 10" 40.71 #4 @ 10" 39.61 #4 @ 10" 38.84 #4 @ 10" 38.26 #4 @ 10" 37.82 #4 @ 10" 37.47 #4 @ 10" 37.17 #4 @ 10" 36.95 #4 @ 10" 36.75 #4 @ 10" 36.58 SHALL BE INCLUDED IN THE WORK. 
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SLOPE OF GRADE GENERAL NOTES 
t I. STEEL PIPES SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M36.
H BUILD EMBANKMENT ALUMINUM PIPES SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M196.BOTTOM OF PAVEMENT TO HERE AND EXCAVATE ALUMINIZED STEEL SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M274. ' TO DEPTH REQUIRED+ 2. MINIMUM COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT 

THE STRUCTURE FROM DAMAGE. 

3. PIPE SHALL BE PLACED WITH LONGITUDINAL SEAMS AT THE SIDES OR QUARTER 
POINTS BUT NOT ALONG TOP OF VERTICAL AXIS. 

OR 
0.7 d 

t 
4. STRUCTURAL PLATE PIPES OF EQUAL OR GREATER DIAMETER THAT CONFORM 

TO SECTION 510 MAY BE SUBSTITUTED FOR THE PIPES ON THESE SHEETS 
AT THE CONTRACTOR'S EXPENSE. 

0.7 RISE 

5. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE3" BEDDING MATERIAL IN SOIL 
.,<(, (LOOSE STRUCTURE BACKFILL AS IN THE ORIGINAL INSTALLATION SHALL BE USED. 

CLASS 1) 
6. EXTENSIONS FOR CMP ARCH PIPE SHALL MATCH THE CORRUGATIONS,AND 

THE SPAN AND RISE DIMENSIONS OF THE PIPE TO BE EXTENDED.INSTALLATION OF MULTIPLE METAL PIPES 
7. WHEN INSTALLING A GUARDRAIL OR A SIGN POST DIRECTLY ABOVE A PIPE, 

THE BOTTOM OF THE POST MUST BE AT LEAST 1FOOT ABOVE THE TOP OF 
THE PIPE. THE HOLE FOR THE POST SHALL BE DRILLED INTO THE SOIL. 

INSTALLATION OF METAL PIPE 
8. PIPE ARCH WITH EQUAL PERIPHERY AND WITH SPAN AND RISE DIMENSIONS 

APPROXIMATELY EQUAL TO THOSE SPECIFIED ON THE PLANS WILL BE PERMITTED. 

9. PIPE ARCH IS INTENDED FOR USE WHERE MINIMUM COVER REQUIREMENTS FOR 
ROUND PIPE CANNOT BE MET. WHEN COVER EXCEEDS 11 FT. USE ROUND PIPE.MINIMlM COVER ON.) FDR INDICATED AXLE LOADS, ~a 

10. PIPE COVER GREATER THAN 90 FT. SHALL REQUIRE AN INVESTIGATION OFPIPE SPAN 18.0 - 50.0 50.0 - 75.0 75.0 - 110.0 110.0 - 150.0 THE FOUNDATION MATERIAL.ON.) 
12.0 - 42.0 24 30 36 36 

48.0 - 72.0 42 4836 36 LEGEND 
H = THE MAXIMUM ALLOWABLE HEIGHTS OF FILL OVER THE TOP OF THE PIPE, 

EXCLUDING PAVEMENT THICKNESS, ARE SHOWN IN THE TABLES OF THIS STANDARD. 
126.0 - 144.0 

78.0 - 120.0 42 48 4836-----------~L2----------
42 48 54 54 

THE MINIMUM COVER SHALL BE AS SHOWN ON THESE TABLES OR 
CONFORM TO AASHTO REQUIREMENTS, WHICHEVER IS GREATER.

MINIMUM COVER FOR CONSTRUCTION LOADS 
H OR THE MINIMUM COVER FOR PIPE IS MEASURED FROM THE TOP OF 

THE PIPE TO THE BOTTOM OF THE PAVEMENT:HMA OR PCCP. 

THE MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO 
THE TOP OF THE SUBGRADE FOR CONSTRUCTION LOADS. 

L 1 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE 
METAL PIPE WITH END SECTIONS WITH SECTION 624. 

NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. L 2 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE 
WITH SECTION 603. 

THE MINIMUM SPACING BETWEEN THE OUTSIDE WALLS OF MULTIPLE 
+ = PIPES OR END SECTIONS IS 18" OR Y2 d ,WHICHEVER IS GREATER, 

BUT NOT TO EXCEED 36".

I.-------- L1 OR L2----------

CONVERSION IF toaNM.. GJa: TO TH1CKt£SSH OR 

GM;E NO. 16 14 12 10 8 
STRUCTURE 

ALUMINUM THICKNESS - IN. 0.060 0.075 0.105 0.135 0.164BACKFILL 
ALUMINIZED OR GALVANIZED STEELMETAL PIPE WITHOUT END SECTIONS 0.064 0.079 0.109 0.1680.138 
THICKNESS - IN.

NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. CONSTRUCTION MINIMUM COVER FOR PIPE 
ALLOWED WALL THICKNESS 
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THESE TABLES ARE APPLICABLE FOR THE FOLLOWING LIST 
OF CORRUGATED STEEL PIPE: 
1. GALVANIZED CORRUGATED STEEL PIPE (CSP) 
2. ALUMINIZED CORRUGATED STEEL PIPE TYPE 2 (ALT2 CSP) 
3. BITUMINOUS COATED CORRUGATED STEEL PIPE (BIT. CO. CSP) 
4. ARAMID FIBER BONDED CORRUGATED STEEL PIPE (A.F. BO . CSP) 
5. PRECOATED CORRUGATED STEEL PIPE (PCSP- BOTH SIDES) 

DIAMETER 
(IN.) 

12 
15 
18 

H 
MINIMlM 
COVER 
(IN.) 
24 
24 
24 

16 
207 
165 
138 

PIPE GN.E 
H MAXIMIM CF COVER (n.) 

14 12 10 
259 
207 
172 242 

8 
SPAN 

X 
RISE 

(IN. X IN.) 

ROOND 
EQUIVILENT 

(IN.) 

H 
MINIMUM 
COVER 
(IN.) 

PIPE 
GAGE 

H 
MAXIllJM 

COVER 
(n.) 

21 24 118 148 207 17 X 13 15 24 16 13 

24 24 103 129 181 21 X 15 18 24 16 12 

30 24 82 103 145 24 X 18 21 24 16 13 

36 24 68 86 120 155 28 X 20 24 24 16 12 

42 24 58 73 103 133 163 35 X 24 30 24 16 12 

48 36 51 64 90 103 142 42 X 29 36 24 16 12 

54 36 57 80 93 126 49 X 33 42 24 14 12 

60 36 72 84 114 57 X 38 48 36 12 12 

66 36 77 103 64 X 43 54 36 12 12 

72 36 94 71 X 47 60 36 10 12 

78 36 84 77 X 52 66 36 8 12 

84 36 72 83 X 57 72 36 8 12 

2-%11 X Y2 11 CORRUGATIONS 2-%11 X Y2 11 CORRUGATIONS * CORRUGATED STEEL PIPE CORRUGATED STEEL PIPE ARCH 

H PIPE GN.E 
DIAMETER MINlllJM 

(IN.) COVER 
(IN.) 

H MAXIMUM CF COVER (n.) 
16 14 *6 24 408 509 CORNER BEARING PRESSURE OF 2 TONS PER SQ. FT. 

8 24 306 382 
10 24 244 305 

H PIPE GN.E 

1-~11 X l/4 11 CORRUGATIONS 
CORRUGATED STEEL PIPE 

DIMETER 
(IN.) 

MINIMUM 
COVER 

(IN.) 16 
H MAXIMUM OF COVER (n.) 

14 12 10 8 
48 
54 
60 
66 

36 
36 
36 
36 

59 
52 
47 
42 

74 

65 
59 
53 

104 
92 
83 
75 

134 
119 
107 
97 

164 
146 
131 
119 

SPAN 
X 

RISE 
(IN. X IN.) 

ROUND 
EQUIVALENT 

(IN.) 

H 
MINlllJM 
COVER 

(IN.) 

PIPE 
GN.E 

H 
MAXIMIM 

COVER 
(FT.) 

72 36 39 49 69 89 109 53 X 41 48 36 14 12 

78 36 45 63 82 101 60 X 46 54 36 14 20 

84 36 42 59 76 93 66 X 51 60 36 14 20 

90 36 55 71 87 73 X 55 66 36 14 20 

96 36 51 66 81 81 X 59 72 36 14 17 

102 36 48 62 77 87 X 63 78 36 14 16 

108 36 59 72 95 X 67 84 36 14 16 

114 36 56 68 103 X 71 90 36 12 16 

120 36 53 65 112 X 75 96 36 12 16 

126 42 62 117 X 79 102 36 12 16 

3 11 X 111 CORRUGATIONS 3 11 X 111 CORRUGATIONS *CORRUGATED STEEL PIPE CORRUGATED STEEL PIPE ARCH 
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THESE TABLES ARE APPLICABLE FOR THE FOLLOWING LIST 
OF CORRUGATED STEEL PIPE:H PIPE GAGE 
1. GALVANIZED CORRUGATED STEEL PIPE (CSP)MINillJMDIMETER H MAXllllM IF COVER (FT.) 2. ALUMINIZED CORRUGATED STEEL PIPE TYPE 2 (ALT2 CSP)COVER(IN.) 
3. BITUMINOUS COATED CORRUGATED STEEL PIPE (BIT . CO. CSP)(IN.) 16 14 12 10 8 
4 . ARAMID FIBER BONDED CORRUGATED STEEL PIPE (A.F . BO . CSP)

54 36 46 58 82 106 129 5 . PRECOATED CORRUGATED STEEL PIPE (PCSP- BOTH SIDES) 
60 36 52 74 95 116 

66 36 47 66 86 106 

7972 36 61 97 
SPAN H H78 7336 56 89 ROUNDX MINllllM PIPE MAXlllJMEQUIV>lENT84 36 53 68 83 RISE COVER GAGE COVERON.) (IN.) (FT.)(IN. X IN.)7790 36 63 

81 X 59 1772 36 1296 36 59 72 
87 X 63 78 36 12 16102 36 55 68 
95 X 67 84 36 12 16108 36 64 

5 11 X 111 CORRUGATIONS5 11 X 111 CORRUGATIONS 
CORRUGATED STEEL PIPE ARCH*CORRUGATED STEEL PIPE 

* CORNER BEARING PRESSURE OF 2 TONS PER SQ.FT .H PIPE GAGE 
MINlllJMDIAMETER H MAXllllM IF COVER (FT.)COVER{IN,) 

ON.) 16 14 12 10 
18 24 90 126 

21 24 77 108 181 

24 24 67 95 158 

30 24 54 75 126 SPAN H HROUNDX MINllllM PIPE MAXlllJM36 24 45 63 105 EQUIV>lENTRISE COVER GAGE COVERON.)42 24 38 54 90 (IN.)(IN. X IN.) (FT.) 
48 36 33 47 78 114 

20 X 16 18 24 16 16
54 36 29 41 70 101 

23 X 19 21 24 16 15
3760 36 63 91 

27 X 21 24 24 16 13
5766 36 34 83 

33 X 26 2430 16 13
7672 36 52 

40 X 31 2436 16 14
78 7036 48 

46 X 36 2442 12 13
84 36 44 65 

53 X 41 48 36 12 13
90 36 60 

60 X 46 54 36 12 20
96 36 56 

66 X 51 60 36 12 20
102 36 50 

1"4 11 X % 7-~11 CORRUGATIONS%11 X 7"4 7-~11 CORRUGATIONS CORRUGATED STEEL PIPE ARCH*
CORRUGATED STEEL PIPE 
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THESE TABLES ARE APPLICABLE FOR THE FOLLOWING LIST 
OF CORRUGATED STEEL PIPE: 
1. GALVANIZED CORRUGATED STEEL PIPE (CSP) 
2. ALUMINIZED CORRUGATED STEEL PIPE TYPE 2 (ALT2 CSP) 

DIAIETER 
(IN.) 

H 
MINilllM 
COVER 

(IN.) 

PIPE GAGE 
HMAXIMlM OF COVER (FT.) 

16 

3. BITUMINOUS COATED CORRUGATED STEEL PIPE (BIT. CO. CSP) 
4 . ARAMID FIBER BONDED CORRUGATED STEEL PIPE (A.F . BO . CSP) 
5 . PRECOATED CORRUGATED STEEL PIPE (PCSP- BOTH SIDES) 

6 24 247 

8 
10 

1-~11 

24 
24 

X l/4 11 

185 
148 

CORRUGATIONS 

DIAMETER 
(IN.) 

12 

H 
MINilllM 
COVER 

(IN.) 
24 

16 
125 

PIPE GAGE 

HMAXIMlM OF COVER (FT.) 
14 12 10 
157 

8 

DL+METER 
ON.) 

30 

H 
MINIMlM 

COVER 
(IN.) 

24 
16 
57 

PIPE GAGE 

H MAXIMlM OF COVER (FT.) 
14 12 10 
72 IOI 135 

8 
159 

CORRUGATED ALUMINUM PIPE 15 24 100 125 36 24 47 60 84 112 132 

18 24 83 104 42 24 40 51 72 96 113 

21 24 71 89 48 36 35 44 62 84 99 

24 24 62 78 109 54 36 31 39 55 74 88 

27 24 69 97 60 36 28 35 50 67 79 

30 24 62 87 66 36 25 32 45 61 72 

36 24 51 73 94 72 36 23 29 41 56 66 

H PIPE GAGE 42 24 62 80 78 36 27 38 51 61 
DL+METER 

(IN.) 

18 

MINilllM 
COVER 

ON.) 
24 

HMAXIMUM OF COVER (FT.) 
16 14 12 10 
43 61 

48 
54 

60 

36 
36 
36 

54 
48 

70 

62 
52 

85 
76 
64 

84 
90 
96 

36 
36 
36 

35 
33 
31 

48 
44 
41 

56 
52 
49 

21 24 38 52 84 66 36 52 102 36 39 46 

24 24 33 45 73 72 36 43 108 36 37 43 

30 
36 

24 
24 

26 
21 

36 
30 

58 
49 69 2-%11 X Y2 11 CORRUGATIONS 

114 
120 

36 
36 

39 
36 

42 24 25 41 59 CORRUGATED ALUMINUM PIPE 
3 11 X 111 CORRUGATIONS 

48 36 36 51 CORRUGATED ALUMINUM PIPE 
54 36 32 46 
60 36 29 41 
66 36 37 
72 36 34 

7'4 11 X 7'4 11 7-~11 CORRUGATIONS 
CORRUGATED ALUMINUM PIPE 

SPAN 
X 

RISE 
(IN. X IN.) 

17 X 13 
21 X 15 
24 X 18 
28 X 20 

ROOND 
EQUIVllENT 

ON.) 

15 
18 
21 
24 

H 
MINilllM 
COVER 

(IN.) 

24 
24 
24 
24 

PIPE 
GAGE 

16 
16 
16 
16 

H 
MAXIMlM 

COVER 
(FT.) 

13 
12 
13 
12 

SP~ 
X 

RISE 
ON. X IN.) 

ROOND 
EQUIVILENT 

(IN.) 

H 
MINilllM 

COVER 
ON.) 

PIPE 
GAGE 

H 
MAXIMlM 

COVER 
(FT.) 

SPAN 
X 

RISE 
(IN. X IN.) 

ROUND 
EQUIVILENT 

ON.) 

H 
MINilllM 
COVER 

(IN.) 16 

PIPE GAGE 

H MAXIMlM OF COVER (FT.) 
14 12 10 

35 X 24 
42 X 29 
49 X 33 
57 X 38 

30 
36 
42 
48 

24 
24 
24 

36 

16 
16 
14 

12 

12 
12 
12 
12 

60 X 46 
66 X 51 
73 X 55 
81 X 59 

54 
60 
66 
72 

36 
36 
36 
36 

14 
14 
14 
12 

20 
20 
20 
16 

20 X 16 18 24 16 64 X 43 54 36 12 12 87 X 63 78 36 12 16 
23 X 19 21 24 15 71 X 47 60 36 10 12 95 X 67 84 36 12 16 
27 X 21 
33 X 26 
40 X 31 
46 X 36 
53 X 41 

24 
30 
36 
42 
48 

24 
24 

24 
24 
36 

13 
13 

13 
13 
13 

13 
13 
13 
13 

13 
13 

2-%11 X Y2 11 CORRUGATIONS 
CORRUGATED ALUMINUM PIPE ARCH * 

103 X 71 90 36 10 
112 X 75 96 36 8 

3 11 X 111 CORRUGATIONS 
CORRUGATED ALUMINUM PIPE 

16 
16 

* 
ARCH 

60 X 46 54 36 20 20 *66 X 51 60 36 20 CORNER BEARING PRESSURE OF 2 TONS PER SQ. FT. 

7'4 11 X 7'4 11 7-~11 CORRUGATIONS 
CORRUGATED ALUMINUM PIPE ARCH* 
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CIRCULAR (CIR) VERTICAL ELLIPTICAL (VE) HORIZONTAL ELLIPTICAL (HE) GENERAL NOTEStTOP OF PAVEMENT 0.3 0.3 REINFORCED CONCRETE PIPEWALL WALL WALLo.3 Be SPAN RISE SPAN RISEPIPE SIZE= Ba OUTSIDEOUTSIDETHICKNESS THICKNESS THICKNESS I. FILL HEIGHTS GREATER THAN MAXIMUM ALLOWED IN THE HEIGHTS OF FILL TABLE(OUTSIDE DIA)~~·r··.;· ···. ;.~ 
~ 

(INSIDE DIA) RISERISE 
ON THIS SHEET REQUIRE SPECIAL DESIGN OF STRUCTURE.FT. IN.IN. FT. IN. FT. 

2. PIPE DESIGN IS BASED ON SAFETY FACTOR OF 1.33 ON ULTIMATE STRENGTH.H 12 0.402 
3. THE HEIGHTS OF FILL OVER TOP OF PIPE ARE BASED ON UNIT WEIGHT OF SOIL ATBUILD EMBANKMENT 15 0.492-1/4 135 LBS. PER CUBIC FT.TO HERE AND EXCAVATE 18 0.58 23 14 2-% 0.492-1/2TO DEPTH REQUIRED 4. PIPE CLASS IS DETERMINED FROM 0.01 IN. CRACK D-LOAD. 

21 0.662-r4 
5. BEDDING IS CLASS B (MODIFIED) (FROM CONCRETE PIPE DESIGN MANUAL-AMERICAN24 0.75 0.663 30 19 3-1/4 CONCRETE PIPE ASSOCIATION) WITH SETTLEMENT RATIO R = 0.0 sd (YIELDING BED).

27 0.84 34 0.7322 3-1/23-1/4 BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN. LOOSE THICKNESS 
STRUCTURE BACKFILL CLASS 2. BEDDING MATERIAL FOR RIGID PIPE IN ROCK SHALL0.92 24 3-% 0.7930 383-1/2 
BE 12 IN. LOOSE THICKNESS STRUCTURE BACKFILL CLASS I.33 1.01 

36 
3-1'4 

6. CHANGES IN DESIGN FACTORS REQUIRE COMPENSATING CHANGES IN PIPE DESIGN.4 1.10 29 45 1.35 45 29 0.954-1/2 4-1/2 
7. MINIMUM WALL THICKNESS DIMENSIONS ARE BASED ON AASHTO M 170 (WALL B) FOR5 542 1.28 34 53 1.58 53 34 1.104-1/2 CIRCULAR PIPE, AND AASHTO M 207 FOR ELLIPTICAL PIPE.

1.78 6048 5 1.45 38 60 5-1/2 38 5-1/2 1.23 
STRUCTURE 
LIMITS OF 

8. SPACING FOR MULTIPLE PIPE INSTALLATIONS SHALL CONFORM TO THE DETAILS SHOWN 
EXCAVATION 54 1.62 43 68 6 2.00 68 43 65-1/2 1.38 ON STAND ARD PLAN M-206-1. 

PIPE 0.D. OR SPAN PLUS 36" 60 1.80 48 76 2.23 76 48 1.53IN SOIL. 6 6-1/2 6-1/2 9. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS IN THE 
1.97 7 766 53 83 2.43 83 53 1.686-1/2 ORIGINAL PIPE INSTALLATION SHALL BE USED.NOTE: Be IS THE OUTSIDE DIMENSIDN FOR DIAMETER, SPAN OR RISE. 

72 7 2.15 58 91 2.65 91 58 1.837-1/2 7-1/2PIPE INSTALLATION 1.98 NONREINFORCED CONCRETE PIPE78 2.32 63 98 8 2.85 98 63 87-1/2
(WITH 0.7 PROJECTION RATIO) 2.13 I. AT THE OPTION OF THE CONTRACTOR, NONREINFORCED CONCRETE PIPE CONFORMING TO 

AASHTO M 86 MAY BE USED IN LIEU OF REINFORCED CONCRETE PIPE FOR ALL SIZES 
84 2.50 68 106 8-1/2 3.08 106 68 8-1/28 

2.68 9 3.28 113 9 2.2590 72 113 728-1/2 36 INCHES IN DIAMETER AND SMALLER. THE NONREINFORCED CONCRETE PIPE SHALL 
96 2.85 77 9-1/2 3.50 121 77 9-1/2 2.409 121 MEET THE SAME D-LOAD TO PRODUCE THE ULTIMATE LOAD UNDER THE THREE-EDGE 

BEARING METHOD AS SPECIFIED FOR REINFORCED CONCRETE PIPE IN CONFORMANCE3.02 9-% 3.69 128 9-% 2.54102 82 128 829-1/2 
WITH AASHTO M 170. THE CONTRACTOR SHALL PROVIDE WRITTEN CERTIFICATION OF

3.20 87 10 3.90 136 87 10 2.68108 10 136 CONFORMACE. THE WALL THICKNESS OF THE NONREINFORCED PIPE MAY BE INCREASED 
AS REQUIRED TO MEET D-LOAD REQUIREMENT.6 ALSO EQUIVALENT ROUND DIMENSION FOR ELLIPTICAL PIPE. 

2. ALL REQUIREMENTS FOR REINFORCED CONCRETE PIPE,EXCEPT THOSE REFERRING TO 
REINFORCEMENT,SHALL APPLY TO NONREINFORCED CONCRETE PIPE.DIMENSIONS FOR REINFORCED CONCRETE PIPE 

(FOR INFORMATION ONLY) 

-l'~(IT~YI~PU -.)~ =-+=4;-~-t--f'--=::-:::-_-_=a=_L~-l-=-L_2_=0-_R==-~hJ-,I -·1 

IA ·~ ~ )~ EXISTING GROUND 

----~ -~W.&ai._ - - - - j _ 
END SECTION 

CONCRETE PIPE WITH END SECTIONS HEIGHT OF FILL OVER TOP OF PIPE, H (FEET) 

NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. CLASS OF PIPE (0.01 IN. CRACK D-LOAD) 

CLASS CIR II CLASS CIR IV CLASS CIR VCLASS CIR IIITYPE OF PIPE 
CLASS VE II 

H = HEIGHT OF FILL OVER TOP OF PIPE, INCLUDING PAVEMENT THICKNESS. 
CLASS VE III CLASS VE IV CLASS VE V CLASS VE VI 

L 1 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 624. CLASS HE II CLASS HE IV 
1000 D 

CLASS HE III 
1350 D 4000 D2000 D 3000 DL 2 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 603. 

CIRCULAR (CIR) 1TO 18 1 TO 25 ± 25 TO 37 ± 37 TO 45 

VERTICAL ELLIPTICAL (VE) ± 25 TO 37 ± 37 TO 45 ± 45 TO 621 TO 18 1 TO 25 

HORIZONTAL ELLIPTICAL (HE) ± 25 TO 371 TO 18 1 TO 25 

CONSTRUCTION ALLOW ABLE RANGE OF HEIGHTS FOR FILL 
MINIMUM COVER FOR RIGID PIPE OVER REINFORCED CONCRETE PIPE 

---------- L1 OR L2-------- (ALL SIZES) 

CONCRETE PIPE WITHOUT END SECTIONS 
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. 
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--

--

_____ _ 

APPROXIMATE 1" SPACE BETWEEN • GENERAL NOTES 
THE ADJACENT BOXES SHALL BE 
FILLED WITH DRY, FINE SAND 1. PRECAST CONCRETE BOX CULVERT SHALL CONFORM TO THE REQUIREMENTS OF THE 

FOLLOWING SPECIFICATIONS: 

ITEM OR CONDITION MIN. COVER AASHTO EQUIV. ASTM 

2 FT.OR MORE COVER 2 FT. M 259, TABLE 2 C 1433, TABLE 2 

LESS THAN 2 FT.COVER 0 FT. M 273, TABLE 2 C 1433, TABLE 2 

PREFORMED JOINT MATERIAL M 198, 6.1 OR 6.2 C 990, 6.1 OR 6.2 

SPAN 20 FT . OR MORE 0 FT. C 1577 

W2 11 DIA. FORMED THE SPECIFICATIONS LISTED ABOVE SHOW REINFORCING PLACEMENT, EARTH COVER 
HOLES (TYP.) OR AND OTHER DETAILS NEEDED TO MANUFACTURE THE BOX CULVERTS. 
LIFTING ANCHORS THE DESIGN FOR A PRECAST CONCRETE BOX WITH A SPAN LARGER THEN 12 FT. 

SHALL BE PROVIDED BY THE MANUFACTURER. 

2. THE CONTRACTOR SHALL SUBMIT TWO SETS OF WORKING DRAWINGS TO THE ENGINEER 
LIFTING HOLES (LOCATED BY MFR.) SHALL BE FOR INFORMATION ONLY, PRIOR TO FABRICATION. 
FILLED WITH GROUT BEFORE BACKFILLING IS 
STARTED, (2 HOLES PLACED DIAGONALLY MAY 3. BEDDING ALTERNATIVE 1OR 2 IS REQUIRED: 
SUFFICE FOR SMALLER BOX SIZES). LIFTING BEDDING ALTERNATIVE IS AT THE CONTRACTOR'S OPTION. BEDDING AND 
ANCHOR RECESSES MAY NOT BE FILLED. EXCAVATION FOR BEDDING WILL NOT BE MEASURED AND PAID FOR SEPARATELY, 

BEDDING ALTERNATIVE 1 OR 2. BUT SHALL BE INCLUDED IN THE WORK.1'-6" 1'-6" LIFTING 
BEDDING ALTERNATIVE 1CONSISTS OF 6 IN. OF AGGREGATE BASE COURSE 
(CLASS 6) COMPACTED TO NOT LESS THAN 95% MAXIMUM DENSITY DETERMINED 

EXCAVATION & BACKFILL IN CONFORMANCE WITH AASHTO T 180. 
WILL BE MEASURED AND 

• GROUT OR FOAM SEALANT SHALL BE 
USED WHEN SPECIFIED ON THE PLANS. BEDDING ALTERNATIVE 2 CONSISTS OF AN 3 IN. THICK, MINIMUM, LEAN CONCRETE

PAID FOR TO THIS LINE BASE.CEMENT CONTENT= 250 LBS./CU. YD.
IN ACCORDANCE WITH 

AGGREGATE GRADATION FOR ALTERNATIVE 2 BEDDING:SECTION 206. EXCAVATION & BACKFILL 
(DOUBLE PARALLEL PRECAST BOX CULVERT PASSING 2 IN. SIEVE 100% 

INSTALLATION SHOWN) 
Z-BARS (CONT.)NOSE ANGLE DETAIL (TYP.) TOP AND BOTTOM PASSING NO. 4 SIEVE 20% TO 70% 

SEE STANDARD PLANS M-601-2,AND 3 PASSING NO. 200 SIEVE 5% TO 15% 
TYPICAL AT ADJACENT BOXES 0 AT 1'-0" -----111--i 

DRILL AND GROUT ~-,-lfli""7"-~flr-• -""""2!...----.,.---__j 
REINFORCING BARS (TYP.) 4. CBC JOINTS USING RUBBER GASKETS SHALL MEET ASTM C1677. 

SEE STAND ARD PLANS 4" FILLET 5. CLASS 1DRAINAGE GEOTEXTILE SHALL BE COMPLETELY WRAPPED AROUNDEXTEND REINFORCEMENT TOM-601-1, 2, 3 FOR ALL CBC JOINTS WHICH DO NOT HAVE RUBBER GASKETS. THE GEOTEXTILEPREPARE BOX FOR CAST-IN-PLACEJOINT-i* OUTSIDE HEADWALL AND SHALL EXTEND A MINIMUM OF 1 FT. ON EACH SIDE OF JOINTS AND SHALLDEPTH HEADWALL. PROJECT 10" INTOTOEWALL QUANTITIES, OVERLAP AND BE SECURELY ATTACHED FOR AT LEAST 1 FT. AT ITS ENDS.VARIES CAST-IN-PLACE CONCRETETOEWALL REINFORCING, THE WRAP SHALL BE A SMOOTH FIT (NOT LOOSE OR STRETCHED) JUST
HEADWALL CORNER Z-BARS (CONT.) PRIOR TO BACKFILL. THE GEOTEXTILE MATERIAL SHALL MEET THE APPLICABLE. ~II?·,. REINFORCING DETAIL,I,. REQUIREMENTS OF SECTION 420. COST FOR GEOTEXTILE WILL NOT BE MEASURED
Z-BAR SIZE, STIRRUP AND PAID FOR SEPARATELY,BUT SHALL BE INCLUDED IN THE WORK.
SIZE AND WALL 

W~L ------------ -~--: - - (i_ REINFORCING. 

L 
6. FOR ANY CULVERT SPAN 20 FT.OR GREATER,A FOUNDATION INVESTIGATION 

PLACE AN APPROVED AND REPORT ARE REQUIRED. A LOAD-AND-RESISTANCE FACTOR DESIGN (LRFO)
THICKNESS JOINT SEALANT MATERIAL 3'-0" YM~'>)~·>-U'/,//,//,0< BEDDING IS REQUIRED USING ASTM C 1577.Y,t>' fl #4 HOOKED BARS: 1=t> . t> . · • CONFORMING TO SEE STANDARD PLANS ALTERNATIVE 1DRILL AND GROUT -- 7. THE CONTRACTOR HAS THE OPTION OF PROVIDING A CBC WHICH MEETS ASTM C 1577 . • . fl . MANUFACTURER'S 

HOOKED BAR 1'-0" M 601-1 -2 -3 -20 OR 2 FOR SPANS LESS THAN 20 FT.
'-----'-c.-·-----'c.;...._·__· ...;;.c._·___...._______--'R.;.;:E...;;.CO"'-M""M;.::.EN;..;.:D"'"A""TI"'O""NS'---~t>-·~ 

MIN. INTO PRECAST I* MINIMUM JOINT DEPTH 8. SEE M-601-1, 2, AND 3 FOR CAST-IN-PLACE CONCRETE BOX CULVERT DETAILS.
IS 4" BUT 75i.T IS BOX AS SHOWN. 1'-0" -j ~ SEE STA~D~D ~LAN M-601-20TYPICAL JOINT INSIDE RECOMMENDED. A FOR WINGWALL APRON DETAILS LEGEND

AND TOE WALL REINFORCING 

STRUCTURECULVERT END I l 
---- EXCAVATION LIMITS 

(WITH HEADWALL) 
STRUCTURE BACKFILL, 

------::,-.. ~QQQQQQQQ (CLASS 1) 
HEADWALL 

------,1 

II TOEW ALL AND APRON ARE11 [S:~0-~ ~~~~~~ENTHAUNCH SURFACE II11 REQUIRED WHEN CBC IS 
CONTINUOUS INSIDEII USED AS AN ANIMAL PASS,

SEGMENT LENGTHS SHALL BE SPECIFIED BY MANUFACTURER )'»7/~//~//\; EARTHBOX,ALL 4 CORNERS11 OR IF SPECIFIED ON PLANS 
11 FLOW LINE
11 ~ BEDDINGIL _____ _ 

BEDDING 
-.;; 

1.. · . · 1 CONCRETEfl 

TYPICAL CULVERT INSTALLATIONCORNERS 
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LEGEND GENERAL NOTES
H = MAXIMUM ALLOWABLE HEIGHT OF COVER OVER THE TOP 

1. ALL PIPES SHALL MEET THE REQUIREMENTS OF AASHTO M294 FOR POL YETHELENEOF THE PIPE, EXCLUDING PAVEMENT THICKNESS. .. . "' . ,. 
ANO AASHTO M330 FOR POLYPROPYLENE, TYPE S FOR HIGH DENSITY CORRUGATED 

FILL HEIGHTS ANO DESIGN ASSUMPTIONS ARE BASED ON POLYETHYLENE PIPE <HDPEl ANO POLYPROPYLENE PIPE <PPJ RESPECTIVELY, 
AASHTD LRFD BRIDGE DESIGN SPECIFICATIONS, 4TH EDITION, WITH SMOOTH INNER SURFACE. 
SECTION 12, FOR 900 PSI LONG TERM STRENGTH OF HOPE, 

2. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL ANO SIZE AS IN THEANO AASHTD T180 MINIMUM RELATIVE COMPACTION OF 95% OR 90%. 
ORIGINAL INSTALLATION SHALL BE USED. 

FILL HEIGHTS ARE BASED ON AASHTO M294 FOR POYLEHTELENE 
3. MINIMUM COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT THE PIPE FROMANO AASHTO M330 FOR POLYPROPYLENE, TYPES PIPES WITH OUTER, 

DAMAGE.CORRUGATED WALLS ANO SMOOTH INNER LINEARS. 

4. WHEN INSTALLING A GUARDRAIL OR A SIGN POST DIRECTLY ABOVE A PIPE, THE POST'S BOTTOMFILL HEIGHTS, FOR INSTALLATION WITH HIGH WATER TABLE, REQUIRE 
MUST BE AT LEAST 1 FOOT ABOVE THE TOP OF THE PIPE. THE HOLE FOR THE POST SHALL BEA SPECIAL DESIGN. THE MAXIMUM HEIGHT IN HIGHWATER LOCATIONS 
DRILLED INTO THE SOIL.SHOULD BE 15 FEET DR BASED ON AASHTD LRFD DESIGN SPECIFICATIONS. 

STRUCTURE 5. STRUCTURE BACKFILL MATERIAL SHALL BE CLASS 1.THE MINIMUM COVER SHALL BE AS SHOWN ON THESE TABLES BACKFILL
OR CONFORM TD AASHTD REQUIREMENTS, WHICHEVER IS GREATER. 6. FOR PIPES 24 INCHES OR LESS IN DIAMETER, H MIN. MAY BE REDUCED TO ONE FOOT FOR LOW 
THE MINIMUM COVER FOR PIPE IS MEASURED FROM THE TOP OF VOLUME APPROACH ROADS NOT ON STATE HIGHWAYS. 
THE PIPE TO THE BOTTOM OF THE PAVEMENT: HMA OR PCCP. 

THE MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE 
TO THE TOP OF THE SUBGRAOE DURING CONSTRUCTION. BEDDING MATERIAL IN
THE MINIMUM COVER IS BASED ON DUAL AXLE LOADS BEDDING MATERIAL IN SOIL SHALL BE 4" OF 
UP TD 50,000 POUNDS. ROCK SHALL BE 12" LOOSE STRUCTURE

OF LOOSE STRUCTURE BACKFILL CLASS 1L l = LENGTH OF PIPE TD BE MEASURED WHEN PLACED IN ACCORDANCE BACKFILL CLASS 1 
WITH SECTION 624. 

L2 = LENGTH OF PIPE TD BE MEASURED WHEN PLACED IN ACCORDANCE ROCKWITH SECTION 603. 
t----- TRENCH WIDTH **---~-i+ = THE MINIMUM SPACING BETWEEN THE OUTSIDE WALLS OF MULTIPLE PIPES 

OR ENO SECTIONS IS 18" OR l/2(d), WHICHEVER IS GREATER. EMBANKMENT OR __.........__INSTALLATION OF PIPE SUITABLE MATERIAL 

18" <TYP.J _...,._,......,.,,_Y\. 
t----------L1---------------. 

STRUCTURE-~.;<... 
BACKFILL

a,G:::::::::I:::~~':::::f?l l.:::<:;::::::::::I:~:~':::::~j 
BEDDING MATERIAL IN~SECTION NOTE: USE THE HTHAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. ROCK SHALL BE 12" 

NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. OF LOOSE STRUCTURE
PIPE WITHOUT END SECTIONS BACKFILL CLASS 1PIPE WITH END SECTIONS 

ROCKH MAXIMUM HEIGHT OF COVER (FT.)H MINIMUM HEIGHTPIPE DIAMETER, d 
OF COVER (FT.)(IN.) 95% COMPACTION 90% COMPACTION f----------TRENCH WIDTH **------------i 

27 172 2 25 1912 
INSTALLATION OF MULTIPLE PIPES 

272 2 29 20 2015 

ff TRENCH WIDTH ASSUMES ST ABLE IN-SITU SIDE WALL24 2J 17 172 218 

2 2 21 20 15 1424 

2 2 18 2J 12 1730 

MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)NOMINAL PIPE2 2 20 20 13 1436 
DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.019 132 2 18 lJ42 

24 - 36 24.0 30.0 36.0 36.0 
17 123 2 20 lJ48 

42 - 48 36.0 36.0 42.0 48.0 
2.5 20 21 13 14360 54 - 60 36.0 36.0 42.0 48.0 

NOTE: THE VALUES FOR POLYPROPYLENE PJ'PES (AASHTO MJJO) ARE SHOWN J'N J'TAUCS. 
AASHTO MINIMUM COVER FOR CONSTRUCTION LOADSCONSTRUCTION MINIMUM COVER FOR PIPEMINIMUM AND MAXIMUM COVER 
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LEGEND 
H = MAXIMUM ALLOWABLE HEIGHT OF COVER OVER THE TOP 

OF THE PIPE,EXCLUDING PAVEMENT THICKNESS. 

FILL HEIGHTS ARE BASED ON AASHTO M304 POLYVINYL CHLORIDE 
(PVC) PIPE WITH OUTER, RIBBED WALL AND SMOOTH INNER WALL, 
AND ON AASHTO T180 MINIMUM RELATIVE COMPACTION OF 95% OR 90%. 

EMBANKMENT ORFILL HEIGHTS, FOR INSTALLATION WITH HIGH WATER TABLE, REQUIRE SUITABLE MATERIAL
A SPECIAL DESIGN. THE MAXIMUM HEIGHT IN HIGHWATER LOCATIONS 
SHOULD BE 15 FEET OR BASED ON AASHTO LRFD DESIGN SPECIFICATIONS. 

THE MINIMUM COVER SHALL BE AS SHOWN ON THESE TABLES 
OR CONFORM TO AASHTO REQUIREMENTS, WHICHEVER IS GREATER. 
THE MINIMUM COVER FOR PIPE IS MEASURED FROM THE TOP OF 
THE PIPE TO THE BOTTOM OF THE PAVEMENT:HMA OR PCCP. 

STRUCTURETHE MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE BACKFILL
TO THE TOP OF THE SUBGRADE DURING CONSTRUCTION. 
THE MINIMUM COVER IS BASED ON DUAL AXLE LOADS 
UP TO 50,000 POUNDS. 

L l = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE 
WITH SECTION 624. 

BEDDING MATERIAL INL2 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE ROCK SHALL BE 12" 
WITH SECTION 603. OF LOOSE STRUCTURE 

BACKFILL CLASS 1 

,__________ L1----------------. 

@G::::::::::!.:~:~~=:•:f?l
~SECTION 

NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. 

PIPE WITH END SECTIONS 

PIPE DIAMETER, d H MINIMUM HEIGHT OF H MAXIMUM HEIGHT OF COVER (FT.) 
(IN.) COVER (FT.) 95% COMPACTION 90% COMPACTION 

12 2 65 55 

15 2 59 51 

18 2 63 53 

21 2 58 49 

24 2 58 49 

30 2 56 47 

36 2 56 47 

MINIMUM AND MAXIMUM COVER 

GENERAL NOTES 
1. ALL PIPES SHALL MEET THE REQUIREMENTS OF AASHTO M304 FOR POLYVINYL CHLORIDE (PVC) 

. . . . PROFILE WALL DRAIN PIPE WITH 46 PSI WALL STIFFNESS PER ASTM F949. 

2. FOR PIPES WITH DIAMETERS OF 15 INCHES OR LESS, SOLID WALL PVC PIPES MEETING 
AASHTO M278 MAY BE USED. 

3. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS IN THE 
ORIGINAL INSTALLATION SHALL BE USED. 

4. MINIMUM COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT THE PIPE FROM 
DAMAGE. 

5. WHEN INSTALLING A GUARDRAIL OR A SIGN POST DIRECTLY ABOVE A PIPE, THE POST'S BOTTOM 
MUST BE AT LEAST 1 FOOT ABOVE THE TOP OF THE PIPE. THE HOLE FOR THE POST SHALL BE 
DRILLED INTO THE SOIL. 

6. STRUCTURE BACKFILL MATERIAL SHALL BE CLASS 1. 

7. FOR PIPES 24 INCHES OR LESS IN DIAMETER, H MIN. MAY BE REDUCED TO ONE FOOT FOR LOW 
VOLUME APPROACH ROADS NOT ON STATE HIGHWAYS. 

BEDDING MATERIAL IN 
SOIL SHALL BE 4" OF 
LOOSE STRUCTURE 
BACKFILL CLASS 1 

ROCK 

,_____ TRENCH WIDTH ff_____, 

EMBANKMENT OR --+"'<-...... ,
INSTALLATION OF PIPE SUITABLE MATERIAL 

STRUCTURE 
BACKFILL 

BEDDING MATERIAL IN 
ROCK SHALL BE 12" 
OF LOOSE STRUCTURE 
BACKFILL CLASS 1 /, //, 1/, //, //, //, //, /h // 

SOIL BEDDING MATERIAL IN SOIL 
SHALL BE 4" OF LOOSE 

ROCK STRUCTURE BACKFILL CLASS 1 

---------TRENCH WIDTH**---------

INSTALLATION OF MULTIPLE PIPES 
**TRENCH WIDTH ASSUMES STABLE IN-SITU SIDE WALL 

MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS) 
DIAMETER (IN.) 
NOMINAL PIPE 

18.0-50.0 I 50.0-75.0 I 75.0-110.0 I 110.0-150.0 

24 - 36 24.0 I 30.0 I 36.0 I 36.0 

AASHTO MINIMUM COVER FOR CONSTRUCTION LOADS 
CONSTRUCTION MINIMUM COVER FOR PIPE 
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LEGEND 
H = MAXIMUM ALLOWABLE HEIGHT OF COVER OVER THE TOP GENERAL NOTES 

OF THE PIPE, EXCLUDING PAVEMENT THICKNESS. .. . "' . ,. 
1. ALL PIPES SHALL MEET THE REQUIREMENTS OF AASHTD MP 20 FOR STEEL REINFORCED, 

FILL HEIGHTS ANO DESIGN ASSUMPTIONS ARE BASED ON POLYETHYLENE, TYPE S RIBBED PIPE WITH SMOOTH INNER SURFACE. INSTALLATIDN SHALL 
AASHTD LRFD BRIDGE DESIGN SPECIFICATIONS, 7TH EDITION, CONFORM TD AASHTD LRFD BRIDGE CONSTRUCTION SPECIFICATIONS, 3RD EDITION, SECTION 26. 
SECTION 12.7. 

2. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL ANO SIZE AS IN THE 
FILL HEIGHTS ARE BASED ON AASHTO MP 20, TYPE S PIPES ORIGINAL INSTALLATION SHALL BE USED. 
WITH RIBBED REINFORCED STEEL WALLS. 

3. MINIMUM COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT THE PIPE FROM 
FILL HEIGHTS FOR INSTALLATION WITH HIGH WATER TABLE DAMAGE. 
REQUIRE A SPECIAL DESIGN. 

4. WHEN INSTALLING A GUARDRAIL OR A SIGN POST DIRECTLY ABOVE A PIPE, THE POST'S BOTTOM 
THE MINIMUM COVER SHALL BE AS SHOWN ON THESE TABLES MUST BE AT LEAST 1 FOOT ABOVE THE TOP OF THE PIPE. THE HOLE FOR THE POST SHALL BE 
DR CONFORM TD AASHTD REQUIREMENTS, WHICHEVER IS GREATER. DRILLED INTO THE SOIL. 
THE MINIMUM COVER FOR PIPE IS MEASURED FROM THE TOP OF STRUCTURE 5. STRUCTURE BACKFILL MATERIAL SHALL BE CLASS 1.THE PIPE TD THE BOTTOM OF THE PAVEMENT:HMA DR PCCP. BACKFILL 
THE MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE 
TD THE TOP OF THE SUBGRAOE DURING CONSTRUCTION. 
THE MINIMUM COVER IS BASED ON DUAL AXLE LOADS 
UP TD 50,000 POUNDS. 

BEDDING MATERIAL INL l = LENGTH OF PIPE TD BE MEASURED WHEN PLACED IN ACCORDANCE BEDDING MATERIAL IN SOIL SHALL BE 4" OFWITH SECTION 624. ROCK SHALL BE 12" LOOSE STRUCTURE
OF LOOSE STRUCTURE BACKFILL CLASS 1L2 = LENGTH OF PIPE TD BE MEASURED WHEN PLACED IN ACCORDANCE BACKFILL CLASS 1

WITH SECTION 603. 

+ = THE MINIMUM SPACING BETWEEN THE OUTSIDE WALLS OF MULTIPLE PIPES 
OR ENO SECTIONS IS 18" OR d/2, WHICHEVER IS GREATER. ROCK 

t----- TRENCH WIDTH **---~-i 

INSTALLATION OF PIPE EMBANKMENT OR __.........__ 
SUITABLE MATERIAL 

18" <TYP.> _...,._,......,.,,_Y\. 
t----------L1---------------. 

STRUCTURE-~.;<... 
BACKFILL

a,G:::::::::I:::~~':::::f?l l.:::<:;::::::::::I:~:~':::::~j 
BEDDING MATERIAL IN~SECTION NOTE: USE THE HTHAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. ROCK SHALL BE 12" 

NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. OF LOOSE STRUCTURE 
BACKFILL CLASS 1PIPE WITHOUT ENO SECTIONS

PIPE WITH END SECTIONS 

ROCK 

f----------TRENCH WIDTH **------------i 
H MINIMUM HEIGHT H MAXIMUM HEIGHT* 

(IN.) 
PIPE DIAMETER, d 

INSTALLATION OF MULTIPLE PIPESOF COVER (FT.) OF COVER (FT.) 

2 50 
ff TRENCH WIDTH ASSUMES ST ABLE IN-SITU SIDE WALL 

36 

30 

2 50 

2 5042 

2 3048 
MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)NOMINAL PIPE

2 3054 DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.0 
60 2.5 30 30 - 36 24.0 30.0 36.0 36.0 

42 - 48 36.0 48.0 36.0 42.0 * A MANUFACTURER'S CERTIFICATION OF MAXIMUM ALLOWABLE FILL HEIGHT IS REQUIRED 
PRIOR TO INSTALLATION. 54 - 60 36.0 36.0 42.0 48.0 

MINIMUM AND MAXIMUM COVER AASHTO MINIMUM COYER FOR CONSTRUCTION LOADS 
CONSTRUCTION MINIMUM COVER FOR PIPE 

Com uter File Information Sheet Revisions STANDARD PLAN NO.Colorado Department of Transportation STEEL REINFORCED 
Date:Creation Date: 07/31/19 Comments ~ 2829 West Howard Place M-603-6POLYETHYLENE RIBBED PIPEDesigner Initials: JBK ~:=~~ --------------- ~ g~~:er~~'o3rd86i~°:Last Modification Date: 07/31/19 (AASHTO MP 20) Standard Sheet No. 1 of 1t------+-------------1 ~ Phone: 303-757-9021 FAX: 303-757-9868

Detailer Initials: LT A CR-X> 
rn-x > 1-----+-----------1 Project Development Branch JBK Project Sheet Number:Issued by the Project Development Branch: July 31, 2019CAO Ver.: MicroStation V8 Scale: Not to Scale Units: English 



12 

GENERAL NOTESDDENSIIINS DIMENSIONSPIPE PIPE MCHTHICKt£SS I. DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY FROM THOSE SHOWN ON THE TABLES DUEDIA. wA B H L T THI~ wA B H L T TO DIFFERENT MANUFACTURERS' CONFIGURATIONS.t£SSIN. SPN-1 x RISE (tl") (MAX.) (tl") (tl.5") (t2") 2. CONCRETE END SECTIONS SHALL BE FURNISHED WITH TONGUE OR GROOVE AS REQUIRED.0.064 6 6 6 21 24 34 
18 0.064 IN. 3. DESIGN LENGTH OF PIPE OR SIDE DRAIN IS BASED ON LENGTH OF END SECTION SHOWN8 10 6 31 36 46 

IN TABLE. ANY ADDITIONAL PIPE REQUIRED TO PROVIDE THE DESIGN LENGTH SHALL BE0.064 21 9 12 6 36 42 52 21 X 15 7 46 
24 

10 6 23 360.064 FURNISHED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE PROJECT.0.064 4110 13 6 48 58 24 X 18 0.064 428 12 6 28 52 
0.07930 12 16 8 51 60 70 28 X 20 14 480.064 9 6 32 58 4. THE INSIDE CONFIGURATION AND THE JOINT OF CONCRETE END SECTION AND PIPE SHALL MATCH. 
0.079 14 9436 19 9 60 72 0.07935 X 24 7010 16 6 39 60 5. END SECTIONS FOR CMP ARCH PIPE SHALL MATCH THE DIMENSIONS OF THE PIPE SHOWN0.10942 16 22 11 69 84 106 42 X 29 750.079 12 18 8 46 85 ON THE PLANS.0.10948 18 27 12 78 90 112 49 X 33 0.109 13 21 9 53 85 103 

54 6. GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON END SECTIONS FOR CORRUGATED0.109 18 30 12 84 102 124 57 X 38 18 26 12 63 90 108 
60 

0.109 
STEEL PIPE AND SHALL BE THE SAME THICKNESS AS END SECTIONS. TDE PLATE SHALL0.109 87 11418 33 12 136 64 X 43 0.109 18 30 12 70 102 120 BE FIELD-SOLTED TO END SECTION WITH % IN. GALVANIZED BOLTS, NUTS AND WASHERS.0.10966 18 36 12 120 14287 71 X 47 18 33 12 77 114 132 

72 
0.109 

7. GALVANIZED STEEL SHALL CONFORM TO AASHTO M Ill, M 218 OR M 232.0.109 8718 39 12 126 148 
0.10978 8718 42 12 132 154 FLEXIBLE PIPE ARCH 8. CONCRETE PIPE JOINT FASTENERS, WHERE SHOWN ON PLANS, SHALL BE INSTALLED SO THAT0.109 874518 12 138 16084 A MINIMUM OF 15 LINEAR FEET OF THE OUTLET END OF THE PIPE ARE MECHANICALLY LOCKED 

TOGETHER. END SECTION LENGTHS WHEN USED,SHALL BE INCLUDED IN THE 15 LF REQUIREMENT.FLEXIBLE ROUND PIPE DIA. [~PLAN VIEW HOLES FOR TOE PLATE,AT HOLES FOR TOE PLATE,AT 
12" C. TO C. MAX SPACING 12" C. TO C. MAX SPACING 9. CONNECTIONS OF METAL END SECTIONS TO PLASTIC PIPE SHALL BE APPROVED BY THE ENGINEER.OR RISE PLASTIC END SECTIONS SHALL NOT BE USED.y211 DIA. REINFORCED 

10. THE END SECTION STYLE, EITHER REGULAR OR SAFETY, SHALL BE AS SHOWN ON THE PLANS.THREADED ROD OR PIPE PAY LENGTH, ITEM 603---1-L--J EDGE 

ACCEPTABLE EQUIV. CULVERT PAY LENGTH, ITEM 617---J 11. AT THE OPTION OF THE CONTRACTOR AND APPROVAL OF THE CDOT PROJECT ENGINNER, REINFORCED 
CONCRETE END SECTIONS MAY BE MADE WITH SYNTHETIC FIBERS INSTEAD OF STEEL FOR PIPES 36 

CONNECTOR INCHES IN DIAMETER AND SMALLER, AND CONFORM TO AASHTO M 86 AND SUBSECTION 601.03.~1DER eLUG 

TYPE 1 TYPE 2 TYPE 3 1-- c--l 
FOR 18 IN. THRU 24 IN. FOR 30 IN. THRU 36 IN. FOR 42 IN. THRU 84 IN. ROUND PIPE 
ROUND PIPE WITH ANNULAR ROUND PIPE WITH ANNULAR WITH ANNULAR CORRUGATIONS AND ALL 
CORRUGATIONS. NOT TO BE USED CORRUGATIONS. NOT TO BE USED SIZES WITH HELICAL CORRUGATIONS AND FOR 
ON HELICALLY-FORMED PIPE ON HELICALLY-FORMED PIPE ALL METAL PIPE ARCH CULVERTS.SHOP ATTACH 
UNLESS RECORRUGATED. UNLESS RECORRUGATED. A 24 IN. MIN. LENGTH OF ANNULAR PIPE WITH [[: :·~

GALV.RIVETS OR BOLTS,SPOT WELDS,OR 
2 IN. LONG SKIP WELDS ON 8 IN. CTRS.

TYPICAL CONNECTIONS REPAIR BURNT GALVANIZING IN ACCORDANCE I· SECTI~N F-F ·I END VIEW 
END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH MET AL PIPES 

WITH SUBSECTION 707.09. 

DDENSIIINSEQUIVN.ENT 
NOMitW..CIRClURDDENSIIINS SPN-1 x RISE A L EPIPE CDIA. 

l 
I.D. A L EC IN. 

IN. TAPERED SLEEVE 24 30 19 9 33 72 48
SHALL BE 12 GAGE 38 24 10 18 72 603048 7818 10 36 
SMOOTH GALVANIZED 

45 24 8424 48 78 48 36 29 12 7210 STEEL CONFORMING --=:::::------1-1"1 
34 16 36 96 78 

36 
42 5314 36 96 6030E TO AASHTO M 218 

60 38 21 36 96 844818 36 96 72 

J 
FLOWFLOW78 54 43 3642 24 36 68 26 96 90 

48 
96 

SEE DETAIL A96 76 48 30 36 96 96 
54 

28 24 84 60 
30 36 96 90 

END SECTION FOR REINFORCED60 36 36 96 96 
3472 20 96 108 CONCRETE ELLIPTICAL PIPE

WELD DETAIL APLAN REINFORCED CONCRETE CIRCULAR PIPE OR RIVET 
END SECTIONf--- C ----j 
TO SLEEVE 

NOTE:METAL END SECTION SHALL 
BE FIRMLY WEDGED INTO 

z (MIN,)D 
PIPEIN. PIPE END BEFORE BACKFILLING. FDIAMETERl[[:::::~IA 

~x 

18 - 24 12 
IN.

30 AND 36 16 
18 - 30 5----L 2442 AND LARGER 
36 - 42 6I· E ·I 48 - 60 7STEEL END SECTION FORSECTION X-X 72 - 84 9END VIEW ~X CONCRETE CIRCULAR PIPE 

END SECTION FOR REINFORCED CONCRETE CIRCULAR PIPE (ALTERNATIVE FOR CONCRETE END SECTION) CONCRETE JOINT FASTENER (TWO PER JOINT) 
Com uter File Information Sheet Revisions STANDARD PLAN NO.Colorado Department of Transportation

Date: Creation Date: 07/31/19 Comments CONCRETE AND~ 2829 West Howard Place M-603-10Designer Initials: JBK ~:=~~ --------------- ~ g~~:er~~'o3rd86i~°:Last Modification Date: 07/ 31/19 METAL END SECTIONS Standard Sheet No. 1 of 1t------+-------------1 ~ Phone: 303-757-9021 FAX: 303-757-9868
Detailer Initials: LT A CR-X> 

cR-x> 1-----+-----------1 Project Development Branch JBK Project Sheet Number:Issued by the Project Development Branch: July 31, 2019CAD Ver.: MicroStatian VB Scale: Not to Scale Units: English 



REINFORCED EDGETOP OF -----, 
FULL LENGTH OF GENERAL NOTESEND SECTION 
END SECTION 

1. USE END SECTIONS ON 1V:4H TO 1V:6H SLOPES DNL Y. USE TOE PLATE(SEE SEC. A-A)LONGITUDINAL SLOPE EXTENSION WHERE SHOWN ON THE PLANS.
BAR (TYP.) DIAMETER (D) 1~ 

>-------< %" X 1'411 HEX BOLTS 
2. FABRICATE SAFETY AND LONGITUDINAL BARS FROM STEEL PIPEREINFORCED EDGE DR RISE (R)TO HOLD THE SURFACES

FULL LENGTH OF --- CONFORMING TD ASTM A53 SCHEDULE 40 SPECIFICATIONS.TIGHTLY TOGETHER (TYP.) 
GALVANIZE BARS HOT DIPPED AFTER FABRICATION.END SECTION PARALLEL DIA. DR6"(SEE SEC. A-N SAFETY BAR 

_J 
RISE 3. A LONGITUDINAL BAR IS REQUIRED FOR CROSS DRAINAGE END SECTIONS(TYP.)SLOPE PARALLEL SAFETY BAR (TYP.) WHEN THE SPAN IS GREATER THAN 30 INCHES. USE ADDITIONAL~--~r-=--=-=r~~~E 

LONGITUDINAL BARS IF SPACING EXCEEDS 30 INCHES ON LARGER 
END SECTIONS.HOLES ATOPTIONAL TOE PLATE ,__A___ W----A_, Hil=i- 8"

12" o.c.EXTENSION WITH SAME 4. SAFETY AND LONGITUDINAL BARS ARE NOT REQUIRED ON 30 INCHES(TYP.) THICKNESS AS END SECTION AND SMALLER CROSS DRAINAGE END SECTIONS.OVERALL WIDTH ,___________ L __________,(SEE NOTE 7) 
~l 5. SAFETY BARS ARE NOT REQUIRED ON 18 INCHES AND SMALLER 

FRONT VIEW ELEVATION VIEW PARALLEL DRAINAGE END SECTIONS.ELEVATION VIEW
ROUND PIPE CULVERT PARALLEL DRAINAGE END SECTION 6. WHEN REQUIRED, TOE PLATE EXTENSIONS SHALL BE THE SAME GAGE ASCROSS DRAINAGE END SECTION 

END SECTIONS. DIMENSIONS SHALL BE OVERALL WIDTH LESS 6 INCHES 
BY 8 INCHES HIGH.V2" GALVANIZED r DIA. ---jV2" X 6" THREADED ROD OVER 

GALVANIZED BDLT --- TOP OF END SECTION. 
WITH NUT SIDE LUGS SHALL BE 

BOLTED TD END SECTION METAL END SECTIONS FOR ROUND PIPE CULVERT 
METAL DIMENSIONS IN INCHESPIPE DIA. THICKSIZE LOVERALLbSIDE LUG MIN. wA H(INCHES) WIDTH Slope = 4 Slope = 6(INCH/GAGE)ALTERNATE VIEW 

FOR FEMALE END 24 40 47 
FOR ROUND AND ELLPTICAL PIPES FOR ROUND AND ELLPTICAL PIPES 

18 0.064/16 8 6 32 

24 460.064/16 8 6 30 55 83 
WITH 24 INCHES OR LESS DIAMETERS WITH 30 INCHES OR GREATER DIAMETERS 

7930 0.109/12 12 9 36 60 118 
TYPE 1 TYPE 2 

154 

CONNECTOR DETAILS FOR ALL SIZES OF CONCRETE ROUND 

36 0.109/12 12 9 42 66 102 

42 0.109/12 16 12 48 80 126 189 
OR PIPE ARCHES 48 0.109/12 16 12 54 86 150 224 

ALL OTHER SIZES ATTACH WITH TYPE 2 RODS AND LUGS. 
NOTE: SIZES THRU 24" ATTACH TO PIPE WITH TYPE 1 STRAPS. 

54 1730.109/12 16 12 60 92 260TAPER SLEEVE CONNECTION 
60 1970.109/12 16 12 66 98 295 

V2" CARRIAGE METAL END SECTIONS FOR PIPE ARCH CULVERTGALVANIZED HEAD EDGE OF SIDEWALL 
BDLTS (TYP.) METAL DIMENSIONS (INCHES)SHEET ROLLED SNUGLY PIPE SIZE (INCHES)V2" CARRIAGE 

GALVANIZED HEAD THICKAGAINST STEEL ROD L 
BDLTS (TYP.) 

EQUIV. OVERALLMIN.SPAN RISE A H wDIA. WIDTH Slope = 4 Slope = 6(INCH/GAGE) 
18 21 15 0.064/16 8 6 27 43 20 30 

24 28 20 0.064/16 8 6 33 49 40 60 

30 24 40 64 8335 0.109/12 12 9 55
V2" (MIN.) DIA. 

36 41 47 71 75 11229 0.109/12 12 9GALVANIZED STEEL ROD 
DR #4 GALVANIZED 42 48 54 86 90 136 
REINFORCING BAR 

32 0.109/12 16 12 
48 37 0.109/12 62 94 110 165 

SECTION A-A 54 

56 16 12 

42 0.109/12 69 101 130 19563 16 12 

70 46 0.109/12 12 76 107 146 218 
LONGITUDINAL BAR 

60 16 

0.109/12 12 88 120 185 278 
TD FIT PIPE 

f-- 48" MAX. ---j 

72 82 56 16CORRUGATION SIZED 

X %~ rH=i 
SLOTS bJI~ --=11t: 1" 
111 r~PARALLEL DRAINAGE END SECTION PIPE--S 3" GALVANIZED STEEL PIPE -I 5w, I FLATTEN END, THEN BEND OUTSIDE 4" 

TD MATCH END SECTION SIDES
SECTION 8-8 LONGITUDINAL DRAINAGE BAR PARALLEL BARSCROSS DRAINAGE ENO SECTION 

SAFETY BAR DETAILS 
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NOTES 
t ROADWAY 1. SHOP DRAWINGS SHALL BE SUBMITTED PER 105.02GRATE &CROSS BAR SIZE REQUIREMENTS " CEDGE OF ROADWAY PAVEMEN~i J II 

NOMINAL PIPE SIZE 0.0. I I 2. HARDWARE SUCH AS BDLTS, WASHERS, AND LOCK NUTS SHALL BE HOT-DIPPEDLENGTH OF SPAN~ u...--....-JJ (SEE NOTE 7) SIZE~ GALVANIZED PER ASTM A123__..,,~ \ ~ LESS THAN 12' 3.0" 3.0" 
3. INTENDED FOR USE ON TERRAIN XX SLOPES WITH A CLEAR RUNDUT FOR ERRANT

12' - 16' 3.5" 3.5" VEHICLES. GUARDRAIL IS THE PREFERRED OPTION ON STEEPER TERRAIN DR WITH 
, nunn~ TO nu'"' HIGHER TRAFFIC VOLUMES 

~ BOX 4. MINIMUM SCHEDULE 40 PIPE SHALL BE UED. GALVANIZE ALL PIPES, FITTINGS AND
CULVERT 4" X 4" X 1/4 11 PLATE HARDWARE AFTER ALL CUTTING, WELDING, DRILLING, AND FABRICATION. 

RIGHT ! 5. BOTH ENDS OF CULVERT SHALL BE TREATED TD PREVENT DEBRIS FROM ENTERING/ 
AHEAD 

6. EQUALLY SPACED 24 INCHES MIN. TD 30 INCHES MAX. FROM EDGE OF SIDEWALL 
TYPE 1 TYPE 2 TYPE 3 TYPE 4 TD CENTER OF BRACKET,DR FROM CENTER TD CENTER OF BRACKET. 

STRAIGHT CULVERT SKEWED CULVERT FLARED CULVERT FLARED-SKEWED CULVERT 
I 

7. THE CROSS BAR DIAMETER SHALL BE EQUAL TO OR GREATER THAN THE GRATE BAR DIAMETER.1-;~i,_..______-~-+1--7-Vs'_'o_IA...,. 8. IF MORE THAN 20 FEET THAN A MIDSPAN SUPPORT SHALL BE REQUIRED. SEE SHEETS 3 AND 4. INSTALLATION TYPES STATIONING HOLE
GRATE BARS SHALL BE PERPENDICULAR TD DIRECTION OF TRAFFIC FLOW. 9. DRILL HOLES USING EQUIPMENT DESIGNED TD CUT THROUGH CONCRETE AND REINFORCING STEEL.

SKEW ANGLE DETERMINATION 
10. A % INCH BOLT, LOCK NUT AND WASHERS. ALL HOLES ARE TD BE % INCH IN DIAMETER.~~"~ 11. BEND PLATES DR STRIPS WITHOUT CRACKING MATERIAL. 

12. SHIM THICKNESS EQUALS THE DIFFERENCE IN DIAMETERS OF THE GRATE BAR AND CROSS BAR.SHIM DETAIL 

GRATE BAR 
I I WIDTH , , (PERPENDICULAR TD 

LENGTHPARAPET I I A VARIES , , ROADWAY EDGE) 
I I I I SEE GRATE BAR111~--- NOTE 10 

4" X 4" X 1/4 11 SHIMSIDEWALL (SEE NOTE 12) 
SKEW 

A 
BACK WINGW ALLANGLE SEEFROM ROADWAY 

NOTE 10
GRATE STA. SIDE VIEW 
BARS CROSS %"TOP VIEW(TYP.) BAR B %" PLATE 

WIDTH (SEE NOTE 11)1'4 + 0.0. OF GRATE BAR 1'4 + 0.0. OF GRATE BARVARIES DETAIL II A11 SECTION B-8II· ·I I· ·I TOP VIEW%" X 1%"r SLOT (TYP.) r <r
Ya" DIA.l HOLE 2" 

u.....i.------'-' 

%" X 1%" 
%"DIA. HOLE SLOT (TYP.) 

HEADWALL BRACKET HEADWALL BRACKET ITOP VIEW FRONT VIEW 

l_ 
12" 

(SEE NOTE 7) 
CROSS BAR 

6" X 4" X %" ANGLE 
12" LONG 

GRATE 
BAR 

C 
6" X 4" X %" ANGLE 
12" LONGINSTALLATION PLAN SECTION C-CDETAIL 11 8 11 

(TYPE 4 - FLARED-SKEWED CULVERT SHOWN) 
TOP VIEWSECTION A-A 
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NOTES 
I. LENGTH OF SPAN (20 FEET MAXIMUM). 

I I 11 I I 11 2. ALL ANCHOR BOLTS SHALL BE GROUTED IN PLACE WITH A NDNSHRINK 
OR EPOXY GROUT WHICH SHALL COMPLETELY FILL THE HOLES.~ w u w I'

IT -n n -n 

J 
BY2"I I 11 I I 11 

J 
9" 

SEE NOTE 8, 
SHEET 2 

1-- SEE NOTE 8, SHEET 2 --J 
CASE 1 CASE 2 

6" X 4" X %" ANGLE, 
30" LONG 

SECTION D-D 
DETAIL 11 C11 

t--- 12'' -----J 
f- 4"--J BRACKET-i I %" PLATE 

1 .. 

2" 1, 8" ------l 
f I I 111611T 0 

HOLE/ 

1 
4" 1" T' (TYP.) 6"8" 

MIN.13fi6" 
0 

' - / 

HOLE !
(TYP.)~ ~411 -+211 -.j l 

1. .11 12"116" HOLE SUPPORT PLATE 
BRACKET END VIEW TOP VIEW SIDE VIEW 

END VIEW 
CROSS BAR SUPPORT ASSEMBLY 

SIDE VIEW 

DETAIL 11P11 

CULVERT FLOW 
5" 0.D. PIPELINE EARTH 2Y2" 

Y2" PLATE 
5" O.D. PIPE 

18" CORRUGATED 7'4 11 X 5" 2Y2" 
CONCRETE 

WITH CONCRETE 
METAL PIPE FILLED %"CONCRETE FLOOR /ANCHOR BOLTS r 0 

OF CULVERT (SEE NOTE 2)4'-0" 12" 
I ' 

_ / 111611 

A · . A A · A • 0 HOLE 
(TYP.) l ' 

I-- 12 11 ---l 
INSTALLATION PLAN WITH MIDSPAN SUPPORT BOTTOM SUPPORT PLATEBOTTOM SUPPORT ON CULVERT FLOOR

BOTTOM SUPPORT ON EARTH 
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SLOPE ½"PER FT.MAX. 
¼
" 

CROSS PIPE 

4% 4% 

1MAX. 10: 10: 1 SLOPE ½ "PER FT.MAX. 

PE 
NG PI 

LENGTH OF CONNECTI
L 

SHOWN ON PLAN DETAI 

) SLOPE ½"PER FT.MAX. Î 41 

½
"
( ) ¼"( ¼

" Î¼" 3 Î 
½
"( 3 ) 

13 

6"
MEDALLION QUANTITIES FOR ONE INLET

3"(SEE NOTE 10) 
1½" ¾" 

NO.STEEL GRATE QUANTITIES 6" CONCRETE STEELA ⅜" R. H STEPS1¼" 
(CU. YDS.) (LBS.)NO. LBS WEIGHT 

REQ'D.DESCRIPTION LENGTH 4½"10'-0" 4" MIN.PIECES PER FT. (LBS.) GRATE 2'-6" 1.0 76 048" 3" x ¼" FLATC 4 S4 x 7.7 BEAM 41" 7.90 106SYMMETRICAL ABOUT STEPL 3'-0" 1.1 81 0 
2 3½" x ¼" FLAT 26⅝" 2.98 13 36" 1.2 97 0BOLTS SLOT DETAIL 3'-6"3"PARALLEL 2 3" x ¼" FLAT 26⅝" 2.55 12 

4'-0" 1.3 102 1TO4' WASHER 3"SLOPE TOTAL LBS. - 131C RECESSL �" x 1"ROADWAY 4'-6" 1.5 117 218"SHALL 1¾"FOR GRATING SLOTTED HOLE 5'-0" 1.6 123 2�" CLR. OFFSETMATCH 3" MIN.B 
1"MEDIAN 5'-6" 1.7 138 2CLEARANCE �"

F
L

O
W

 
F

L
O

W
 

SPACED AT 2⅜" CTRS. 

⅝" x 8"SLOPE 6" 6'-0" 1.9 143 3 
BOLT 2" 6'-6" 2.0 159 3PLAN 1½" 

7'-0" 2.1 164 3 
42" 

1¼" 7'-6" 2.2 1803" x ¼"2" 3" 
4' 8'-0" 2.4 185 4402 

INLET WALL#4 @ 8'-6" 2.5 200 4ALTERNATE SLOT12" MIN. 12" CENTER 
9'-0" 2.6 206 5AND HOLD DOWN(TYP.) 

GRATE INSTALLATION 9'-6" 2.8 221 5402A H PLATE DETAILB 
16" DETAIL 10'-0" 2.9 236 6INLET WITH DITCH PAVING MAX.SECTION VIEW 11'-6" 3.3 252 

GENERAL NOTES402 

4
0

1

4
0

1

4
0

1

4
0

1

4
0

1 PIPE INSIDE DIAMETER SHALL BE 30 IN. OR
1. INLET TYPE C IS NOT HS-20 RATED AND SHALL NOT BE PLACED IN PAVED 

LESS. CONCRETE AND STEEL QUANTITIES ARE
ROADWAYS. THIS INLET SHALL BE USED ONLY OUTSIDE PAVED ROADWAYS. 

FOR ONE ENTIRE INLET BEFORE DEDUCTION 

4
0

1
 

SLOPE TO FIT DIKE 
3" MIN. 402 2. CONCRETE SHALL BE CLASS B. INLET MAY BE CAST-IN-PLACE OR PRECAST.EARTHWORK ASSOCIATED WITH DIKE FOR VOLUME OCCUPIED BY PIPE. WEIGHT OF6"HEIGHT OF DIKE CLEARANCEINCLUDED IN THE COST OF THE INLET 3. REINFORCING BARS SHALL BE GRADE 60, EPOXY COATED, AND DEFORMED #4, AND STEEL INCLUDES A RING FOR THE MAXIMUM 

6" 36" 6" 
SHALL HAVE A MIN. 2 INCH CLEARANCE. CUT OR BEND AROUND PIPES AS REQUIRED. PIPE DIAMETER. 

48"1'-0" 
4. CONCRETE SLOPE AND DITCH PAVING SHALL BE IN ACCORDANCE WITH

ELEVATION SECTION 507. REINFORCEMENT FOR CONCRETE SLOPE PAVING SHALL BE BAR LIST FOR H = 2 FT.-6 IN. 
*NORMAL MEDIAN DITCH GRADE 4" 4" CONCRETE CONCRETE INLET 6 X 6 - W1.4 X W1.4 OR 6 X 6 - W2.1 X W2.1. AND BENDING DIAGRAM 

SLOPE AND DITCH 5. STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL 
NO.PAVING (REINFORCED) HEIGHT LENGTH 

REQ'D. 
BE GALVANIZED, AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06. MARK 

(REQUIRES 1.3 CU. YD.) S4 x 7.7 3½" x ¼" FLAT 6. THE STANDARD INLET GRATES SHALL BE USED ON ALL TYPE C INLETS 401 2 2'-2½" 8'-0" 
4'-0" 4'-0" UNLESS CLOSE MESH INLET GRATES ARE SPECIFIED ON THE PLANS. 

401 6 2'-7" 8'-8" 
CROSS 

PIPE THIS SLOPE SHALL BE SHOWN ON THE PLANS SEAL 

CONNECTING PIPE BOTH SIDES 

SECTION A-A �"SECTION B-B 

3" x ¼" FLAT�"INLET CONNECTED INLET ON GRADE 

TO A CROSS PIPE (FLOW FROM ONE DIRECTION) SECTION D-D 

D 
IN CASES OF SKEWED PIPE, THIS 

3½" x ¼"SKEWDIMENSION SHALL BE SHOWN 
MEDIAN DITCH FLATANGLEON THE PLANS 
GRADE D3" x ¼" 

FLAT 

7. CLOSE MESH GRATES ARE RECOMMENDED WHERE FOOT TRAFFIC OR BICYCLE ROUTES 
402 4 "U" 15'-4" 

ARE IN CLOSE PROXIMITY TO GRATE. THIS GRATE IS NOT ADA COMPLIANT OR BICYCLE 

FRIENDLY AND SHALL NOT BE PLACED DIRECTLY IN SIDEWALKS, CROSSWALKS OR BIKE PATHS. 

8. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO OR GREATER "U" 
THAN 3 FEET - 6 INCHES AND SHALL CONFORM TO AASHTO M 199. NO. 401 

9. SEE STANDARD PLAN M-604-11, FOR REINFORCEMENT AROUND THE PIPE OPENING. 
3'-6" 

10. ALL INLETS SHALL HAVE A 4 INCH DIA. METAL MEDALLION WITH A "NO DUMPING DRAINS TO STREAM" 
"U" INCREASE DIMENSION 

MESSAGE ON IT. THE MEDALLION SHALL HAVE A FISH SYMBOL WITH A BLUE BACKGROUND. 
6 IN. FOR EACH 6 IN. INCREASE 

IT SHALL BE FIRMLY ATTACHED TO THE TOP OF THE INLET WITH A PERMANENT FASTENER. 
OF "H" ABOVE 2 FT.-6 IN. 

11. SEE PLANS FOR SIZE AND LOCATION OF PIPE. ⅜" TYPICAL HEX. ROUND 
6"OR TWISTED CROSS BARS 

MIN.AT 8 IN. CTRS. WELDED TO 

4" x ⅜" BEARING BARS 12"
3'-7" 

MIN.41½" 
NO. 402C (Î¼")L OF MEDIAN 

OR DITCH 
4"*4" CONCRETE SLOPE ADD ONE BAR FOR EACH FT. 

INCREASE OF "H" ABOVEAND DITCH PAVING 
CENTERLINE OF 2 FT. - 6 IN.S4 x 7.7INLET (REINFORCED) 
GRATE PARALLELBEAMS(REQUIRESCONNECTING PIPE TO CENTERLINE 402 BARS SHALL BE EQUALLY

1.3 CU. YD.) 4" x ⅜"4'-0" 4'-0" OF ROADWAY SPACED FROM EACH OTHER.
4" x ⅜" BARBEARING 

BAR 3" x ¼" FLATSECTION A-A 13�" (Î⅛") 3½" x ¼" FLAT E SLOT DETAIL IN 3½" x ¼" FLATS 
4¼" (Î¼")INLET CONNECTED TO A * 4¼" (Î¼") SAME AS IN STANDARD INLET GRATECONCRETE SLOPE AND DITCH PAVING WILL EOPEN SLOT �"SKEWED CROSS PIPE BE REQUIRED WHEN SHOWN ON THE PLANS. (TO FACILITATE 8" 

GALVANIZING) CTRS. 3" x ¼" FLAT�"INLET AT BOTTOM OF VERTICAL CURVE 26⅝" (Î¼") 
CLOSE MESH INLET GRATESECTION E-E(FLOW FROM TWO DIRECTIONS) STANDARD INLET GRATE 
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1

3" 

4.5 

� T ] 

13/4" 
 

MEDALLION GENERAL NOTES 

18½" (SEE NOTE 9) I. INLET TYPE D IS NOT HS-20 RATED AND SHALL NOT BE PLACED IN PAVED 
ROADWAYS. THIS INLET SHALL BE USED □NL Y OUTSIDE PAVED ROADWAYS.

:.s_/.___ __ / / ,/ 

2. CONCRETE SHALL BE CLASS B. INLET MAY BE CAST-IN-PLACE DR PRECAST. 
GRATE INLET #4 AT l 3. SEE PLANS FDR SIZE AND LOCATION OF PIPE.

GRATES 12" CTRS. 4. STRUCTURAL STEEL FDR GRATES AND GRATE INSTALLATION HARDWARE SHALL
SLOT DETAIL (TYP.) BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06. 

3"  5. STANDARD INLET GRATES SHALL BE USED ON ALL TYPE D INLETS 
II MAX. UNLESS CLOSE MESH GRATES ARE SPECIFIED ON THE PLANS.

1/6" X 1" 
SLOTTED HOLE 

6. CLOSE MESH GRATES ARE RECOMMENDED WHERE FOOT TRAFFIC DR BICYCLE%" CLR. 

INLET WALL 
AND HOLD DOWN TRANSVERSE CROSS SECTION LONGITUDINAL CROSS 9. ALL INLETS SHALL HAVE A 4 INCH DIA. MET AL MEDALLION WITH A "ND DUMPING DRAINS 

TD STREAM" MESSAGE ON IT. THE MEDALLION SHALL HAVE A FISH SYMBOL WITH A
PLATE DETAIL LEVEL GRATE INSTALLATION 

GRATE INSTALLATION DETAIL 47"

1· 

BLUE BACKGROUND. IT SHALL BE FIRMLY ATTACHED TD THE INLET'S SURF ACE WITH 
A PERMANENT FASTENER.MEDALLION 

------ 80"-----.i
41" --------ir-- 35II ------i� �----- 68" 6"1 • I 

SHOULDER 

12" MIN. 

INLET 
GRATES 24½"EARTHWORK ASSOCIATED 37½"WITH DIKE INCLUDED IN 47"BOLT0 T--THE COST OF THE INLET CTRS.H 

JTRANSVERSE VIEW LONGITUDINAL VIEW 

1/4 11 

(±1/s"l -----l 
OPEN SLOT-•-!,!=""""'-""""""""'""""�=· I -111 4J¼,, (: 

PLAN VIEW3½" X 
---------- (SHOWING ANCHOR BDL T LAYOUT)

S4 x 7.7 ' WALLS AND FLOOR (TY 
FLAT 

------i----13½" x /4" FLAT T T
40½"I 

l 
IIHII CONCRETE STEEL CIRCULAR PIPE RANGEI (±/4") 12" CTRS. FT. CU. YDS. LBS. INSIDE DIA. IN. - "D"

TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION 3.0 1.5 127 18 
: -�ENTERLINE OF SLOPING GRATE INSTALLATION 3.5 1.7 149 18-24
1 ] (_ �RATE PARALLEL 4.0 1.9 157 18-30TD CENTERLINE ¾&: 

.:!:¼, 

-7 80" 
·1 

OF ROADWAY1 SECTION D-D 
¾" TYPICAL HEX. ROUND 2.0 179 18-36 

!=l==l===s===l===,l,Y AT 8 IN. CTRS. WELDED TD OUTLET PIPE MIN. 
5.0 2.2 187 18-42DR TWISTED CROSS BARS 
5.5 2.4 208 18-42

!137fo" IIHII4" x ¾" BEARING BARS INSIDE DIA. 
6.0 2.6 215 18-42SPACED AT 2¾" CTRS. FT. - "D" FT.4 11 4 " (±l/4") 6.5 2.8 236 18-421.5 3.0 

') 2.0 3.5 
7.0 2.9 243 18-42(TD FACILITATE 11- 8" •

GALVANIZING) CTRS.
' 7.5 3.1 264 18-42

265/4" (±1/411)• 2.5 4.0 8.0 3.3 271 18-42 
STANDARD INLET GRATE 3.0 4.5 8.5 3.5 292 18-42 

4 3.5 5.0 9.0 3.6 299 18-423" x 1/ " FLATTWO STEEL GRATE PER INLET QUANTITIES ¾& 9.5 3.8 320 18-42 
ND. LBS WEIGHT 1/411 SECTION E-E 10.0 4.0 327 18-423" x FLATDESCRIPTIDN LENGTHPIECES PER FT. (LBS.) T CONCRETE AND STEEL QUANTITIES ARE FDR ONE ENTIRE1 4SLOT DETAIL IN 3½" x / " FLATS8 S4 x 7.7 BEAM 40" 7.70 206 INLET BEFORE DEDUCTION FDR VOLUME OCCUPIED BY PIPE.

SAME AS IN STANDARD INLET GRATE WEIGHT OF STEEL INCLUDES A RING FOR THE MAXIMUM PIPE
4 3½" x 1/ 4 " FLAT 265/4" 2.98 26 DIAMETER. 
4 3" x /411 FLAT 265/4" 2.55 24 

CLOSE MESH GRATE QUANTITIES FOR ONE INLETTOT AL LBS. - 256 

" WALLS AND FLOOR (TYP .) ------i----

ALTERNATE SLOT 

CONCRETE ROUTES ARE IN CLOSE PROXIMITY TD GRATE. THIS GRATE IS NOT ADA 
PIPE D.D. COMPLIANT DR BICYCLE FRIENDLY AND SHALL NOT BE PLACED DIRECTLY 

IN SIDEWALKS, CROSSWALKS DR BIKE PATHS. 
STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TD 
DR GREATER THAN 3 FEET-6 INCHES AND SHALL CONFORM WITH MSHTD M 199. 
REINFORCING BARS SHALL BE GRADE 60,EPOXY COATED,AND DEFORMED #4,AND
SHALL HAVE A 2 INCH MIN. CLEARANCE.CUT DR BEND BARS AROUND PIPE AS REQUIRED. 

11

1
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GENERAL NOTES:* FOR LENGTH (L) 10 FT. OR MDRE,PRDVIDE BARRIER SEE SHEET 2.MAINTENANCE ACCESS AT BOTH ENDS WITH CURB FACE--+'<----
AN ADDITIONAL MANHOLE RING AND COVER. 

A CUT REINFORCEMENT BAR ACCDRDINGL Y.A * WHEN A TYPE R

L INLET IS USED WITH+ STATION POINT AT MIDPOINT MOUNTABLE CURB AND+ OF INLET ALONG FLDWLINE GUTTER,5 FT. TRANSITION 
MOUNTABLESHALL BE CONSTRUCTED. 
CURB FACETRANSITION SHALL BE PAID 

FDR AS CURB AND GUTTER. MOUNTABLE 
CURB AND GUTTER 

TRANSITION CURB 

£.- FOR A 1'-0" PAN SLOPE 2" PER FT. 
T ONE Jl/4 11 DIA. ROD 
~ IN 5' INLET 

SEE CHANNEL LAYOUT ON SHEET 2. ---2'-0" ---------- 4'-4" --------

SLOPE 2% TD GUTTERPLAN VIEW I 
I--- L= 10'-0" 3" 

409 
INLET STEPS 

403 REO'D. FOR ALL8" 
H ~ 3'-6" 

6" 501 
401 5Y2" o.c. 

408 
12" O.C. 

16" MAX. 
L=5' AIIH 

8" 

u4g:c.--- : : : : : [s,:~N~ -l9 

407402-/. A 2 IN. DIAMETER TEMPORARY 
11" o.c. HOLE FDR DRAINAGE SHALL 9" O.C. 

BE PLACED AT SUBGRADE I 401 I011 11 o.c.• 
405 406 ELEVATION DR A MINIMUM10" rBEOMENT 

THREE INCHES BELOW 
ROAD BASE. THE HOLE 

6" O.C. 6" O.C. 

-----61-811 --------- 11'-8" ------ 16'-8" ---- 403 ,, 
9" D.C. 1 / 

SHALL BE PLUGGED WITH 
CONCRETE BEFORESECTION A-A REGULAR INLET ACCEPTANCE OF THECURB FACE ASSEMBLY 
INLET.+PLACE ENTIRE ASSEMBLY BEFORE POURING CONCRETE.c..-, 

502 

1
,__502 , 1504 1 501 

~---<>---~~----<......---~---<>------+--+--~-------+---+-,409 
\ ~· ·~!8" 

1I32" 403 
403 

I 
CONSTANT 3 

403 L+ 
9" o.c. 

I 3'-4" 406 405 3" CLR. 
6" O.C. 6" O.C. 

H > 5' 
SECTION 8-8 

I 

411 
_/, 

* 

VARIABLE END VIEWL_ 
NOTE: MANHOLE RING AND COVER, STATION POINT

2" CLR. AND OUTFLOW PIPE SHALL BE LDCATED 
AT THE SAME END OF THE INLET.3-411SECTION A-A INLET 11" o.c. 12" 406 WITH DROP BOX /\/ H>5 FT. SECTIONS c-c 8c D-D (DOTTED BARS ARE IN SECTION D-D) 
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• • 

GENERAL NOTESALL INLETS INLETS: H ~ 5 FT. INLETS: H > 5 FT. 
BAR # o.c. 1. CONCRETE SHALL BE CLASS B. INLET MAY BE CAST-IN-PLACE OR PRECAST.MARK L = 5 FT. L = 10 FT. L = 15 FT.OR TYPE L = 10 FT. L = 15 FT.SPACINGSIZE 2. CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES AND SHALL BE 8 INCHES THICK.NO. REQ'D. LENGTH NO. REQ'D. LENGTH NO. REQ'D. LENGTH NO. REQ'D. LENGTH NO. REQ'D. LENGTH 

3. INLET STEPS SHALL BE IN CONFORMANCE WITH AASHTO M 199. 
401 4 II 15 21 26 11 1111" "' "' "' "' / 

4. CURB FACE ASSEMBLY SHALL BE GALVANIZED AFTER WELDING.* /// ,,,. I7 7 7402 4 II 13 1811" 
I / I 5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥4 OF A INCH. CURB AND GUTTER* * ** * 

4403 II 4'-0" 4'-0" 4'-0" 4'-0" 4'-0"9" I I CORNERS SHALL BE FINISHED TO MATCH THE EXISTING CURB AND GUTTER BEYOND* * * * * 
THE TRANSITION GUTTER. 

405 4 VI 11 6'-10" 21 6'-10" 31 6'-10" 11 6'-10" 11 6'-10" 6. REINFORCING BARS SHALL BE DEFORMED AND SHALL HAVE A 2 INCH MINIMUM 
406 

6" 
CLEARANCE. ALL REINFORCING BARS SHALL BE GRADE 60 AND EPOXY COATED. 

407 
4 VIII 7 7 7 7 78'-10" 13'-10" 18'-10" 8'-10" 8'-10"6" 

7. DIMENSIONS AND WEIGHTS OF TYPICAL MANHOLE RING AND COVER ARE NOMINAL.4 II 5'-10" 10'-10" 15'-10" 5'-10" 5'-10"9" ** * * * 
8. MATERIAL FOR MANHOLE RINGS AND COVERS SHALL BE GRAY OR DUCTILE CAST 

409 
408 4 II 3 6'-10" 3 11'-10" 3 16'-0" 3 11'-10" 3 16'-0"12" 

IRON IN ACCORDANCE WITH SUBSECTION 712.06.4 II 6 5'-10" 6 10'-10" 6 15'-10" 6 10'-10" 6 15'-10"8" 
9. SINCE PIPE ENTRIES INTO THE INLET ARE VARIABLE, THE DIMENSIONS SHOWN ARE410 4 VII 3 311" * TYPICAL. ACTUAL DIMENSIONS AND QUANTITIES FOR CONCRETE AND REINFORCEMENT411 4 10-2"II 3 5'-2" 311" 

SHALL BE AS REQUIRED IN THE WORK. QUANTITIES INCLUDE VOLUMES OCCUPIED BY
412 4 II 3 2'-9" 3 2'-9"11" PIPES. 
413 4 7 7II 10'-10" 15'-10"9" 10. STRUCTURAL STEEL SHALL BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH 

SUBSECTION 712.06. 
501 11. ALL MANHOLE COVERS SHALL BE CAST WITH A "NO DUMPING DRAINS TO STREAM" 
502 

5 IV 11 3'-4" 22 3'-4" 33 3'-4" 22 3'-4" 33 3'-4"5\/2" 
MESSAGE AND A FISH SYMBOL. THE SURFACE OF THE MANHOLE COVER SHALL 
HAVE A NON-SLIP PATTERN. 

175 III 11 11'-5" 11'-5"5Y2" 
27503 5 II 5 3'-6" 16 3'-6" 3'-6" 6 3'-6" 6 3'-6" 

504 
5Y2" 

IX5 5 8'-4"5Y2" 

V 4601 6 2 8'-10" 2 8'-10" 2 8'-10" 2 8'-10" 8'-10"2Y2" 

1 5'-10" 1 10'-10" 1 15'-10" 1 10'-10" 1 15'-10"•arn.5 ELEVATION VIEW 
2 BARS, I ROOS - 4 BARS, 3 ROOS - 8 BARS, 5 ROOS - 4 BARS, 3 ROOS - 8 BARS, 5 ROOS - i---2_3'-'--2_4_"___23-"~ 2 #4 BARSMANHOLE COVER (TYP .)

* VARIABLE REFER TO TABLE TWO. 
REGULAR INLETS DROP BOX INLETS• INCLUDE #4, 18 IN. BARS (SEE CHANNEL LAYOUT). 

TABLE ONE /V BAR LIST FOR CURB INLETS, TYPE 11R11 

29" 24" 24" 24" 29" 

I, -J , -J , , I- , I- , 14 #4 BARS 
NO. REQ'D. 12 11 1-1NO. REQ'D. 6"--l r--112 11 1-6"LENGTH L = 5 FT. L = 10 FT. L = 15 FT. 1 

IIHII DROP BOXREGULAR - jFOR 10 FT. INLETCONC. CONC. CONC.STEEL STEEL STEEL401 402 410 403 407 403 407 CU. YDS. LBS. CU. YDS. LBS. CU. YDS. LBS. =35 11-I- 30 11-J-- 30 11 --J- 35"j THREE JY2 IN. HOLES 

3'-0" -L----101-10" ------2'-8" 1'-8" 10 7 3.2 285 5.3 497 7.4 706 
SECTION AT HOLE (TYP.)

3'-6" 3'-2" 2'-2" 10 7 3.4 305 5.7 528 7.9 747 PLAN VIEW 
4'-0" 2'-8" 12 9 3.7 326 6.0 559 8.4 7863'-8" ,17'~ , 22", r28 , 22:, , 24 11

0 r22", ~2:, , 22", 1,17'~ B #4 BARS4'-6" 4'-2" 3'-2" 12 9 3.9 334 6.4 571 8.8 803 1" 130 11---------1 
1 15'-0" 4'-8" 3'-8" 14 11 4.1 354 6.7 602 9.3 844 ; ~ ~ 1112"112"11 ~II~ ~II 

5'-6" 
1--1-·------ 24Ya" ------215/i6"

15 6 4.4 375 6.0 607 7.45'-2" 4'-2" 3'-5" 16 13 850 
6'-0" -FOR15FT. INLET16 6 4.6 382 6.2 616 7.65'-8" 4'-8" 3'-11" 16 13 860 

, I" ,~..4'-5" 18 15 18 8 4.8 402 6.4 637 7.8 6'-6" 6'-2" 5'-2" 880 L35 11-L 30 11-L 30 11 --L 30"_j_ 30"_J_ 35"~ FIVE IY2 IN. HOLES 
20 17 19 10 5.0 423 6.6 654 8.0 8977'-0" 6'-8" 5'-8" 4'-11" -L-------15'-10" ________J_ 

7'-6" 6-2" 20 17 20 10 5.3 430 6.9 664 8.3 907 
8'-0" 

7'-2" 5'-5" 
61-8 11 CHANNEL LAYOUT DETAILS22 19 22 12 5.5 451 7.1 684 8.5 9277'-8" 5'-11" ELEVATION VIEW WEIGHTS: COVER = 125 LBS. 

SEE CURB FACE ASSEMBLY ON SHEET 1. 
9'-0" 

8'-2" 7'-2" 24 21 23 14 5.7 471 7.3 702 8.7 9448'-6" 6'-5" + RING = 135 LBS. 
8'-8" 24 21 24 14 6.0 479 7.6 711 9.0 9547'-8" 6'-11" MANHOLE RING (TYP.) TOTAL= 260 LBS. 

9'-6" 9'-2" 8'-2" 7'-5" 26 23 26 16 6.2 499 7.8 732 9.2 974 
10'-0" 81-8 119'-8" 7'-11" 28 25 27 18 6.4 520 8.0 749 9.4 992 TYPE II TYPE III TYPE IV TYPE V TYPE VI TYPE VII TYPE VIII TYPE X 
10'-6" 10'-2" 9'-2" 8'-5" 28 25 28 18 6.7 527 8.3 759 9.7 1001 4" 
11'-0" 10'-8" 9'-8" 8'-11" 30 27 30 20 6.9 547 8.5 779 9.9 1022 3 t--41" fij-:n:-~ rn ~J,,NOTES: FOR L=5 FT.,L=lO FT.,AND L=15 FT. 

REGULAR INLETS: TOTAL QUANTITIES NEEDED ARE OUTSIDE THE HEAVY BLACK LINE. 
[G

502DROP BOX INLETS: TOTAL QUANTITIES NEEDED ARE INSIDE THE HEAVY BLACK LINE. 2[l:JJru 'tl~
STEEL WEIGHTS DO NOT INCLUDE STRUCTURAL STEEL CHANNEL. l--4211--l l--4411 --l-J VARIES-I 

TABLE TWO /V BARS AND QUANTITIES VARIABLE WITH 11H11 BAR BENDING DIAGRAMS /V (DIMENSIONS ARE OUT-TO-OUT OF BAR) 
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-- ------

.

4'-3Y2" 
GENERAL NOTES 

· 1 CORNERS RELIEVED ¥is"~s1 · 13"TO PREVENT ROCKING c ...... I. CONCRETE SHALL BE CLASS 8. INLET MAY BE CAST-IN-PLACE 
(TYP.) 

i ! OR PRECAST.3"A IA I I II I 2. CAST-IN-PLACE CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES.t t D 

L I 

I 
.. "' " D tI I II I u- 3. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED % OF A INCH.2'-0" 

Ill I I II I 
<i. GUTTER TYPE 2 ... 4. REINFORCING BARS SHALL BE DEFORMED #4 AND SHALL HAVE A 2 INCH

I 11 I I II I4'-0" MINIMUM CLEARANCE. ALL REINFORCING BARS SHALL BE GRADE 60~-- ________ j____ _ I 11 I I II I AND EPOXY COATED.+-------------
I 11 I I II I 5. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO OR 

GREATER THAN 3 FEET-6 INCHES AND SHALL CONFORM TO AASHTO M 199.c ...... 
2'-0" 6. ALL GRATES AND FRAMES SHALL BE GRAY OR DUCTILE CAST IRON 

NO. 13 GRATE IN ACCORDANCE WITH SUBSECTION 712.06. GRATES AND FRAMES 
SHALL BE DESIGNED TO WITHSTAND HS 20 LOADING. 

--c-391 11 C~~ 7.-/4 STATION POINT IS AT THE CENTER OF THE INLET.A WHEN HMA MATERIAL IS TO 8 
GRATE SHALL HAVE "DUMP NO WASTE DRAINS TO STREAM"~s EXTEND TO THE EDGE OF Fe -
MESSAGE CAST ON SURFACE. 

-A 
THE GRATING FRAME, 

- --111 -211 - 1" APLAN VIEW CONCRETE MAY BE DEPRESSED. 
1/4"~TYPE 13 INLET FOR GUTTER TYPE 2 
/ II m 

4'-0" 
~ 

NO. OF~ ~ ~ l:::l ~ MAXIMUM PIPE I.D.4'-3Y2" REINFORCINGCONCRETE 401STEEL SEC. A-A SEC.8-8BARSSECTION C-C -JAi-- H 
,-----,--.....-N----------...-IJ...,,.,_~ CU. YDS. 9 LB. IN. IN. 

A= 1%" 
REQ'D. 

3'-0" 1.3 472 18 18SECTION D-D~~· =--.-~~~~~~---,-L~=· ~ 
31-611 1.5 76 4 24 18B = 11Y1s"- r ·-s~..D 4'-0" 1.6 90 5 30 18C = 71o/is" F...,.8"- . ··~ .----35_Y:_2"____ L,. 4'-6" 1.8 104 6 30 18 
5'-0" 1.9 109 6 30 18 
5'-6" 72.1 122 30 18.J, J~Iu { _cc_j c_j E 6'-0" 2.2 8136 30 18H ci E 

. D H ci 

t o--- 39Ya" 61-6 11 2.4 141 8 30 18CT> 
@

:.....@ 

l
•1, U~~I~. 7'-0" 2.5t 154 9 30 18 

0 ..... 7'-6" 2.7 10 30 18 
23" 

168 
8'-0" 2.8 173 10 30 18 

1 X 45° +/~~, t~-] 1878'-6" 3.0 11 30 18l11 I;) IJ .1 • 
9'-0" 3.1 200 12 30 18 

- 4% \~ ;>/' ~,J. ~ - t 9'-6" 3.3 205 12 30 18 
t • - . • ~-~·.:.J. . C, \'-'-. --'--*----' C, .. - - . - F...,. 10'-0" 3.4 219 13 30 18 . . .L · i · ~ · ~ · ..~1 · D . ~ ~ 9 INCLUDES 1% FOR OVERRUN.NO. 13 GRATING &FRAMES 

NOTE: CONCRETE QUANTITIES INCLUDE VOLUME OCCUPIED BY PIPE.
I• 403 @ 8" O.C. • I 6d 

8"0.C. QUANTITIES FOR ONE INLET
SECTION A-A 

SECTION 8-8D MAX= 30 IN. FOR H >4 FT. 
D MAX = 18 IN. FOR ALL H 48Ya" Wa"1E;- 23"-----J

L..:: l-111 I DIMENSIONSNO.
MARK LENGTHWa"-f-JI~-~-- 39Ya'' ====jl 

I 
111 yREQ'D. X~~- : -5l_1 3'-6" 2'-2" 13'-4"r 401 4:r~.....---'--====ru_L r2" 402 2 3'-4Y2" B'-5Y2""' 2°-6Y2" 

403 5 2'-Y2" 7'-2Y2""' 2'-7",v::. < I L 23V," _j .I"L11102 
4Vis" --J11 ....,,_____ 40" ----- ADD 6 IN. TO THIS DIMENSION FOR EACH 6 IN. INCREASEII · I [L:J ~3Wa" OF "H" OVER 3 FT.-0 IN. 

I X I 
I I I, .1X SECTION E-E SECTION F-F BAR LIST FOR H = 3 FT.-0 IN.BENDING DIAGRAMS 

APPROXIMATE WEIGHT = 590 LBS. 
ALL DIMENSIONS ARE OUT-TO-OUT OF BAR. 
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2-501 IN TOP SLAB (TYP .) GENERAL NOTES(t PIPE 
_. FINAL 1. SINCE ALL PIPE ENTRIES INTO THE BASE ARE VARIABLE, THE 

GRADE DIMENSIONS SHOWN ARE TYPICAL. ACTUAL DIMENSIONS AND5-402 @12"503 @12" QUANTITIES FOR CONCRETE AND REINFORCEMENT SHALL BE AS 
w 

4-1101 
REQUIRED IN THE WORK.z 9-401::; 2. THE PRECAST FLAT TOP MAY BE USED ON ANY MANHOLE. THEECCENTRIC CONE SPACE EVENLY-........~--~--~~ 0 ECCENTRIC CONE MAY BE USED WHEN THE MANHOLE "H" HEIGHT(l '-2" MIN.) z 

:::, (TYP.) ' I IS AT LEAST 8 FT.0 
0:::FLEXIBLE (.!) 4-1102 x 2'-8" LONG 3. THE MANHOLE RING FRAME SHALL BE SET IN A BED OF GROUT. 

JOINT SEAL 
~ (PLACE DIAGONALLY THE FRAME SHALL BE SURROUNDED WITH A CEMENT GROUT IN~ :z 0 
0 16" + W + I.D./2 +ISHALL CONFORM 0::: AROUND OPENING)52 51 I UNPAVED AREA,OR A CONCRETE COLLAR IN PAVED AREA. SEE0 LL OR 51 411TO WITHIN 3" OFTO AASHTO M 198 0(UNIFORM SPACING DETAILS ON SHEETS 2 AND 3. I~es 9 

- N 

I- TOP SLAB PLAN(TYP.) -' v, ::... 1'-0"BETWEEN STEPS) CYLINDR~CPENING _JI 

4. DESIGN OF BOX BASE IS BASED ON STRAIGHT RUNS OF PIPECl..t; ci:c ~ SLAB wI OR CHANGE IN DIRECTION OF LESS THAN 45°. SPECIAL DESIGN0 ~H IS REQUIRED FOR 45° OR GREATER.~ 2-501 IN TOP SLAB (TY~
6 5. PRECAST MANHOLES AND REINFORCEMENT SHALL CONFORM TO 

3 - 502 X 5'-0 11 AASHTO M 199 (ASTM C 478).!1,,,. 12" 
504 @12" (TYP.) 6. CAST-IN-PLACE MANHOLES SHALL BE CLASS B CONCRETE. 
(PLACE TO WITHIN 7. STEPS SHALL BE REQUIRED WHEN THE MANHOLE DEPTH EXCEEDS
3" OF CYLINDRICALI 3 FT.-6 IN. AND SHALL CONFORM TO AASHTO M 199.
OPENING)PLAN 8. ALL REINFORCING STEEL SHALL BE GRADE 60 AND EPOXY COATED. 

9-401 
H
I 4-1101 x 21" + 2W + I.D. VERTICAL STEEL SHALL BE PLACED AT CENTERLINE OF WALL. ALL 

SPACE EVENLY -+--+i SPACE @3" (OVER BARS SHALL HAVE A 2 IN. MINIMUM CLEARANCE. 
(TYP.) I CYLINDRICAL OPENING) 9. ALL PIPE ENTRIES INTO THE BASE OF MANHOLE SHALL BE 

CONNECTED BY OPEN CHANNELIZATION ADJUSTED FOR PIPE SIZE,CLASS B -----t-+.-1,~W+12" 
9" SHAPE,SLOPE,AND DIRECTION OF FLOW. DETAILS SHOWN ARECONCRETE _l 3" 

TYPICAL FOR INSTALLATIONS WITH ALL INVERTS OF SAME RELATIVE 

L ELEVATION. FOR EXCESSIVE ELEVATION DIFFERENCE BETWEEN5036" MIN. DEPTH GRANULAR - 501@ 5" cc 5032a11 +2w+rn. INVERTS, SPECIAL BASE/CHANNEL DETAILS WILL BE SHOWN ONI IBEDDING MATERIAL(VARIES 7'-2" TO 11'-10") THE PLANS.,-L. ~t'" 
10. FLOW CHANNELS AND INVERTS SHALL BE FORMED BY SHAPING9-401 - I"'SECTION A SECTION A WITH CLASS B CONCRETE OR APPROVED GROUT.MAHHOLE BOX BASE 

... 19-40] 11. STUB-OUTS SHALL EXTEND 2 FT. MINIMUM BEYOND OUTSIDE WALL 
SURF ACE OF MANHOLE AND BE SATISFACTORIL Y PLUGGED.

I.D.WT. FORMULAS 502 @5" cc.MARK SIZE TYPE BARS 5'-4" 12. THE SLOPE OF THE MANHOLE COVER SHALL MATCH THE ROADWAY*/FT. 72"54" 60" 66" 84" 96" 

J 
PROFILE AND CROSS SLOPE. 

~0. REQ'D. 18 18 18 18 18 18 401
0.668 81-8 11401 4 ENGTH 8'-1" WHEN FINAL GRADE IS PAVEMENT SURFACE,RECESS MANHOLE 

WEIGHT* 
9'-3" 9'-10" 11'-0" 12'-2"I BAR LENGTH = 32" + 2W + I.D. 

97.2 104.2 111.2 118.2 132.3 146.3 & RING AND COVER 1/4" MIN. TO Y2" MAX.ro.REQ'D. 5 5 5 5 5 5 402
402 4 0.668 5'-5" 6'-0" 6'-7" 7'-2" 8'-4" 9'-6"III LENGTH* BAR LENGTH = I.D. + 2W

18.1 20.0 22.0 23.9 27.8 31.7 ro.REQ'D. 

WEIGHT 

501 SECTION A-A17 17 17 17 17 17 
501 5 1.043 7'-5" 8'-7" 9'-2" 10'-4" 11'-6"8'-0"I LENGTH* BAR LENGTH = 24" + I.D. + 2W (STEEL IN BOTTOM OF BASE)152.2 162.5 183.2 203.9WEIGHT 131.5 141.8 

50222 23 25 26 29 32~0. REQ'D. ( 24+!.D.+2W +1 )502 5 1.043 NUMBER BARS REQ'D. = 3 +I 5'-0" 5'-0" 5'-0" 5'-0" 5'-0"5'-0" CURVEDENGTH * @5"WEIGHT 114.7 119.9 130.4 135.6 151.2 166.9 DEFLECTORCLASS B CONCRETE 
~O. REQ'D. REQUIRED16 16 18 18 20 24 503 ( 13+I.D.+2W ) TO BE USED FOR

1.043503 5 II NUMBER BARS REQ'D. = 2 @12 11 +112'-10 13'-5" 14'-0 14'-7' 15'-9" 16'-11"ENGTH * CHANNELIZATIONWEIGHT 214.2 223.9 26H 273.8 328.5 423.5 BAR LENGTH = 4'-9"+2(16+W+l.D./2) 
12 50414 14 16 18 20~O. REQ'D. 

81-8 1181-1 11 NUMBER BARS REQ'D. = 2 ( 2W+I.D;~4 +1 ) 
WEIGHT 

504 1.0435 9'-3" 9'-10" 11'-0" 12'-2"I ENGTH * 
101.2 126.6 164.1 206.5 253.8135.1 BAR LENGTH = 32"+2W+I.D. @12 

D1 
~O. REQ'D. 44 4 4 4 4 1101 

5.3131101 11 7'-2" 8'-11" 10'-1"7'-9" 8'-4" 11'-3" BAR LENGTH = 21" + I.D. + 2WI ENGTH * 
152.3 164.7 189.5 214.3 177.1 239.1 ro.REQ'D. 

WEIGHT 

BENDING 
1102 

4 4 4 4 4 4 
5.31311 I 2'-8" 2'-8" 2'-8" 2'-8" 2'-8" 56.7 LENGTH* TYPE I

WEIGHT 56.7 56.7 56.7 56.7 56.7 2'-8" STRAIGHT 
3 3 3 3 3 3~O. REQ'D. TYPE II r--4'-9" -----J5.3131103 11 I 5'-0" 5'-0" 5'-0" 5'-0" 5'-0" 5'-0" 

WEIGHT 
ENGTH * 

79.779.7 79.7 79.7 79.7 79.7 ~]16"+W+I.D./2I .,.. REINFORCING STEEL TOT AL 965.6 1,037.5 1,127.2 1,204.0 1,380.2 1,601.6 SHARP ANGLETYPE III ~ ~j THROUGH PIPECONCRETE - CUBIC YARDS - TOTAL 7.3 6.0 6.6 8.0 9.5 11.1 ANGLED LATERALSr== ===:ii 7" ONE LATERALNOTE: QUANTITIES ARE BASED ON SAME SIZE PIPE ENTRANCE TO AND EXIT FROM, 
BASE AND A 4 FT. MANHOLE ENTRANCE INTO TOP SLAB OF BASE. i-- I.D.+2W-38" --ll 

TYPICAL CHANNELIZATION DETAILS
QUANTITIES FOR CONCRETE MANHOLE BOX BASE 
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TOE POCKETS AT 16" O.C. IF TOP 
.,,,,... - ~ ...........FLEXIBLE OF BENCH ~ 18" ABOVE INVERT 9" MIN. CLASS B CONCRETE. 

t .....JOINT SEAL / 
.,/MANHOLE RISERSHALL CONFORM ' '/ '(/)TO AASHTO M 198 REINFORCING CONFORMING TO ASTM C 47~ / 

I " 
I;1~(TYP.) 

(D "H 00 I.... w " CLASS B D ;::• · .~ 
CONCRETE BASE I ~ '\.I-Y2" SLOPE '.. 

(/) "'""« -i-... <q> - -"6>«.. SEE TYP. TIE BAR#4 U@ 12" i 
w 

> yALL BASES ~ ........ #4 @12", EACH WAY I 
\ 

1.----!...--,r-:--r.-----,--.--,-----:,,......,.."""T""--,· ""1.'i'I _13" CLEAR I' \. I 
/' / 

~ ~ ' MANHDLE RING AND COVER ' / 26''------i.....__ ~(RIM ELEVATION) ' 1'1_F 24" ------i I 1 • SECTION 8-8 SECTION 0-0 

!r::!?IJ·
GRADE RINGS OR 
BRICK COURSES I. 34" • I 

BASE MAY BE 
POURED SQUARE TOTAL WEIGHT: APPROXIMATELY 400 LBS. 
AT CONTRACTOR'S PRECAST MANHOLE SHALL BE GRAY DR DUCTILE CAST 

; 

I 
SECTIONS ---.iOPTION. IRON IN ACCORDANCE WITH 

SUBSECTION 712.06. 

& WHEN FINAL GRADE IS PAVEMENT SURFACE, 
RECESS MANHOLE RING AND COVER SECTION A-A 
1/4 11 MIN. TO Y2" MAX . MANHOLE RING AND COVERFLAT TOP SECTION DETAIL 

D D MANHOLE RING AND COVERI I 
L SEE SHEET 3 FOR CONCRETE& FINAL GRADE_j COLLAR DETAILS 

GRADE RINGS DR 
BRICK COURSES

lz[~ 
PRECAST FLAT TOP ~~===i=:;::;~·..;.,:...;;. I 8"~ 

LEGEND61118" · .-·. tTYPICAL 
VARIES4' DIA. MANHOLE RISER SECTIONSTIE BAR «;('«;(«;(* SUITABLE SUBGRADE 

PRECAST FLAT TOP 
12" MIN. 

>'. 

l
_l [c,:.\ f,:;,::,:1 GRANULAR BEDDING MATERIAL 

8"FLEXIBLE JOINT 
SEAL CONFORMING I · . • . . • · I CONCRETE 
TO AASHTO M 198 
(TYP.) .,____________, .. 5' TO 8' DIA. ... I 

16'~ . • 

M~ . • 

61-611 

MIN. 
PRECAST MANHOLE BASES NOTES: 

1. THE BASE SLAB SHALL BE POURED MONOLITHICALLY WITH BOTTOM RISER SECTION. 
'=-"'"""7:r7-,:r-,..,,.,..,...,,.,.,~T7'>'77'7'7'- INVERT ELEVATIDN

INVERT ELEVATION 2. PRECAST MANHOLE BASES SHALL FIT THE CONDITIONS ANO LOCATIONS FDR WHICHSHOWN IN PROFILE INVERT ELEVATION -l'""='m.,....:..;_,,,.;~.:.;....~ ,.,..:-;----+mi-- INVERT ELEVATIONSHOWN IN PROFILE THEY ARE INTENDED WITHOUT ANY FIELD MODIFICATIONS. ANY MANHOLE BASE
SHOWN IN PROFILE SHOWN IN PROFILE WHICH REQUIRES FIELD CUTTING OR MODIFICATION IN ORDER TO FIT THE LOCATIONS 

INTENDED WILL BE REJECTED BY THE ENGINEER AND REMOVED AND REPLACED BY 
THE CONTRACTOR AT ND COST TD THE DEPARTMENT. 

SECTION C-C 

CAST-IN-PLACE SLAB BASE SECTION E-E 
3. PRECAST MANHOLE BASES SHALL BE BEDDED ON AN APPROVED GRANULAR BEDDING

PRECAST SLAB BASE MATERIAL AS SHOWN ABOVE. 

MANHOLE RISER DETAIL 
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---------------

WHEN ADJUSTMENT HEIGHT IS 3 IN. OR 
METAL ADJUSTMENT RINGS COMPATIBLE 
WITH THE EXISTING MANHOLE RING 
AND COVER MAY BE USED IF 
APPROVED BY THE ENGINEER. 

CONCRETE COLLAR 
OR FULL DEPTH 
HMA PATCHING 
SHALL BE IN 
ACCORDANCE WITH 
SECTIONS 403 OR 412 

HMA 
PAVEMENT 

HMA 
PAVEMENT 

BRICK COURSES, 
2 MIN., 4 MAX. OR PRECAST 
CONCRETE GRADE RINGS 

PRECAST 
RISER SECTION 

T-BASE MANHOLES NOTES 
I. THE T-BASE SECTION SHALL BE SHOP-FABRICATED FOR DELIVERY TO THE CONSTRUCTION

LESS, SITE AS A COMPLETE UNIT. 

2. THESE DETAILS SHOW ONLY THE CONCEPTUAL AND STANDARD DIMENSIONAL REQUIREMENTSF FOR TYPE T-BASE MANHOLES. THE CONTRACTOR SHALL FURNISH DETAILED SHOP DRAWINGS 
FOR APPROVAL PRIOR TO FABRICATION. THE DETAILS SHOWN HEREIN APPLY ONLY TO 48 IN. 
AND GREATER DIAMETER PIPES. 

3. EXCEPT FOR CLASS OF PIPE,SPECIFICATIONS FOR THE MANHOLE SHALL BE THE SAME AS 
THOSE REQUIRED FOR THE ADJOINING PIPE. 

4. THE T-BASE SECTION SHALL MAINTAIN ITS INTERNAL SHAPE AND FLOW AREA. GROUTING OR 
FILLING SHALL BE APPLIED SO AS TO NOT DISTURB THE NORMAL FLOW OR REDUCE THE AREA. 

6 WHEN FINAL GRADE IS PAVEMENT SURFACE, 
RECESS MANHOLE RING AND COVER 
1/4 11 MIN. TO !/211 MAX. 

. t> . . C, . 

FINAL GRADE "' . 6 . . ll, 

GRADE RINGS OR 
BRICK COURSES 4' DIA. PRECAST 

FLAT TOP WITH 24" 
e MORTAR THICKNESS MAY ECCENTRIC OPENING 

BE NONSYMMETRICAL TO 
MATCH CROSS SLOPE OF 
ROADWAY. 

12" MIN. - 16" MAX. 48"SECTION F-F ,· MIN. STAND ARD . 4' DIA. 
MANHOLE RISERADJUST MANHOLE 20 IN. OR LESS 
SECTIONS 

, I 

H 

FLEXIBLE JOINT SEAL 
CONFORMING TO 
AASHTO M 198 (TYP.) 

JOINT DETAIL TO 
BE APPROVEDRESET ECCENTRIC CONE. 
PRIOR TOWORK WILL NOT BE MEASURED 
FABRICATIONAND PAID FOR SEPARATELY, BUT . . ; 1- - - - - - - - - -11 

SHALL BE INCLUDED IN THE 
'. • 11 11 WORK . II II 

-- ------1- ------- T-BASE 
SECTION

•· 
\ \ 

• · 
\ 

\ •. 

.. 
\

\ \ . 

' 

-------L-------
6 · . I CIRCULAR RIGID PIPE... . CIRCULAR RIGID PIPE (TRANSVERSE SECTION)

I' 
~ .r 

· 1 (LONGITUDINAL SECTION)
I . • 

• I 

• • I 
I •. I MANHOLE T-BASE

MODIFY MANHOLE GREATER THAN 20 IN. 

Com uter File Information Sheet Revisions STANDARD PLAN NO. Colorado Department of Transportation
Date:Creation Date: 07/31/19 Comments 2829 West Howard Place 

Designer Initials: JBK M-604-20Q CDOT HQ, 3rd Floor MANHOLESCR-X l 1----1--------------1 ~ Denver, CO 80204 
CR-Xl 1----+-----------1 ~ Phone: 303-757-9021 FAX: 303-757-9868 

Last Modification Date: 07/31/19 CR-Xl Standard Sheet No. 3 of3 
Detailer Initials: LT A 

Project Sheet Number:Project Development Branch JBK Issued by the Project Development Branch: July 31, 2019CAD Ver.: MicroStation VB Scale: Not to Scale Units: English CR-X l 



3-501 @ 15" o.c. GENERAL NOTES 
RECESS FOR 1. FOR THE 32 INCH AND 36 INCH INSIDE INLET DIMENSIONS, 
GRATE FRAME THE ALLOWABLE PIPE l.D. IS 30 INCHES OR LESS. FOR THE 

6"r 
-

403-~ 
500 

*- ~1-+A 
I 

f,+ 

~-

¢-~· 

492 

-
I--, 

- I 
501 

500
l 4p1 

. 
I 
-

I 
500 501 

(GRATE NOT SHOWN 
FOR CLARITY) 

/500I 
-

I • 

i---* A 
• 
--402 _J 
·[-¢ 

c.5 
ci 

~ 
@ 
...., 
0 ..... 

I ..... 

3'-8" 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

72 INCH INSIDE INLET DIMENSION, THE ALLOWABLE PIPE l.D. 
IS "H" MINUS 18 INCHES, OR LESS, UP TO A MAXIMUM OF 
66 INCHES FOR "H" OF 7 FEET OR MORE. 

ALL CONCRETE SHALL BE CLASS B. 

INLET MAY BE CAST-IN-PLACE OR PRECAST. 

REINFORCING BARS SHALL BE #4 UNLESS SHOWN OTHERWISE. 

ALL REINFORCING BARS SHALL BE GRADE 60 AND EPOXY 
COATED. REINFORCING BARS SHALL HAVE A MINIMUM 
CLEARANCE OF 2 IN. 

ALL EDGE DISTANCES NOT MARKED "CLEAR" ARE TO THE 
CENTERLINE OF THE BAR. 

CUT OR BEND REINFORCING BARS AROUND PIPES AS REQUIRED. 

STEPS SHALL BE REQUIRED WHEN THE INLET DEPTH "H" 
IS EQUAL TO OR GREATER THAN 4 FT. AND SHALL 
CONFORM TO AASHTO M 199. 

9. THE INVERT OF THE BOX SHALL BE SLOPED TO DRAIN. 

10. THE CONTRACTOR SHALL STAMP FLOW ARROWS INTO THE 
TOP SURFACE OF THE INLET BOX SIDEWALLS TO INDICATE 
THE DIRECTION OF RUNOFF. THE STAMPED ARROWS SHALL 
BE 6 IN. LONG, 1 IN. HIGH, AND % IN. DEEP. FOR INLETS 
IN SUMP CONDITIONS, THE STAMPED FLOW ARROWS SHALL 
INDICATE THE PREDOMINATE DIRECTION OF RUNOFF FLOW. 

11. A 4 IN. DIA. STAINLESS STEEL MEDALLION WITH "NO DUMPING DRAINS TO STREAM" 
OR SIMILAR MESSAGE SHALL BE FIRMLY ATTACHED TO TOP OF THE INLET 
SURFACE WITH A PERMANENT FASTENER. THE MEDALLION WILL HAVE A 
FISH SYMBOL AND BLUE COLOR BACKGROUND.ALTERNATIVELY, THIS MESSAGE 
MAY BE CAST WITH 1 IN. HEIGHT LETTERS INTO THE TOP OF THE INLET'S 
CONCRETE SURFACE OR SURROUNDING CONCRETE APRON. THE NO DUMPING 
MESSAGE SHALL BE ELIMINATED FOR INLETS LOCATED WITHIN THE SHOULDER 
OF CONTROLLED ACCESS FREEWAYS WHEN SPECIFIED IN THE PLANS. 

t> t> ~t -

F31\/a" FRAME -

I-- 297'4" GRATE ---1 
500-f\ I J 

'. '"1=1 T 

LEGEND 

GRATE TO BE INSTALLED DURING CONSTRUCTION OF 
THE BOX WITH THE VANE GRATE BOLTED IN PLACE 
TO THE FRAME. 

c.5 
ci 

@ 

N 
0 ..... 

I 
U") 

l 

403- C 

C 

C 

I/
II 

\ 

. 

-=:::---... 

~ 
' 

401- II 
J 

A' .- ' 

t> 

-

t> 

~ 

t> 

I 
I I H 

~403 J
-6" (TYP.)) 

I 402 • ~ . I 

401-.:._ 
~f--401 . \ . 

I~·rus·-~~-~l/::::::::::::tt:1---+-+------+-
.- 6" (TYP.) 

* TO FACILITATE REMOVAL OF THE GRATE,PLACE PLYWOOD 
3 IN. x 1/4 IN. x 31-% IN. ALONG EDGE OF THE GRATE 
AS SHOWN. 

¢ FLOW ARROW STAMP IN DIRECTION OF FLOW (TYP.).1 FLOW____.. I 

/
401 

I 
403 

\__ HOOP REBAR 
2-503 AROUND 
PIPE ENTRIES 

HOOP REBAR 
2-503 
AROUND PIPE 

401_J 

----32"---~ 

4-403 @ 12" o.c. 

SECTION A-A PENETRATIONS 

SECTION 8-8 
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--

•• 

6-501 @13" o.c. 

I 
RECESS FOR 
GRATE FRAME 
(GRATE NOT SHOWN<~ F3!V,"FRM£-FOR CLARITY) ....r6" rs500 129%" GRATE J500402 1 500---i\/I 

' - ! . '- II / II403..........._ - - - ~ '. . ... \ - ' - -,..... fI I I t lo 

l 501- ~ · .. .. . . .. .. .. . .. . .. .. . .~ ~ .500 16" .
I* 500 

~501 I 
c_j ~ ·l,:::::~ -500 501 401 ! /'\ * A c:iA • ~~~ =-r'" 

14- -402 S:! H402-- . 
~7/3'-8" @ 402JL I .I") 

.... 401- i--I -401ro-J 1[ -ro .... 
0 

. 

• - • - - I 
~ ' ·-. . 

lo 
l 

. .. ... ... ... . .. . .. ... ... ... . .. ... ... ... ... ... . .. ~6'L. ,. ~ . :~ lf .I l - 6" (TYP.)" . " . . ' /402 L..s401 
401 _J 

32"HOOP REBAR

.I 2-503 
7'-0" 

7-401@ 13" o.c. 

AROUND PIPE - 4-403 @12" O.C. -
PENETRATIONS 

PLAN SECTION 8-8 

LEGEND 
.... GRATE TD BE INSTALLED DURING CONSTRUCTION OF 

72" FRAME THE BOX WITH THE VANE GRATE BOLTED IN PLACE 
TD THE FRAME.*'\. /* 

.. 
TO FACILITATE REMOVAL OF THE GRATE, PLACE PLYWOOD. - * 3 IN. x 1/4 IN. x 31-% IN. ALONG EDGE OF THE GRATE 
AS SHOWN.. 

I ~ Ic_j fo FLOW ARROW STAMP IN DIRECTION OF FLOW (TYP.).!FLow---.-1403-c:i I/ 
~ 

~ HI= I 
@ 

N 401- ,-403I10 • 1 I .... .I IU') 

,_ -6" (TYP.) 

. ~ ~ f 
I 

.u.1 .. " 
u 

" \. 
I 

401 ~ 403 
HOOP REBAR 
2-503 AROUND 
PIPE PENETRATIONS 

SECTION A-A 
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QUANTITIES FOR ONE 36 IN.INLET 
NUMBER STEELCONC. 

OT 
OF STEPSH(2-402 BARS CU. YD. LBS.REQUIRED 

,I 
10" I l J r1"1 SHOWN TD INDICATE 

PROPER PLACEMENT) ILJ 4'-0" 1 1.3 180LJI fLJ~42" 
4'-6" 2 1.5 18612" 

~40"---11--3611 ----l 25'-0" 1.6 2016"1 _l_500 
INCREASE DIMENSION 5'-6" 2 1.7 207 

27" 
INCREASE DIMENSION ~ -=T6" 

"B" 1 IN. FOR"A" 1 IN. FOR501 6'-0" 3 1.8 222EACH 1 IN.EACH 1 IN.[~J 61-6 11ADD TWO BARS FOR INCREASE OF "H" 3 227 
0.D.-Hi" 

1.9INCREASE OF "H" 
EACH 6 IN. INCREASE ABOVE 4 FT.ABOVE 4 FT. 7'-0" 3 2.1 243OF "H" ABOVE 4 FT. 403503 401 7'-6" 4 2.2 248 

402 
4 2.3 8'-0" 263 

81-6 1136 IN. INLET BOX BENDING DIAGRAM 4 2.4 269 

9'-0" 5 2.5 285LENGTHNO. HEIGHT HEIGHTMARKf- 5 711 -----l f--64 11 ----l 
IIAII (EACH)REQ'D "B" 9'-6" 5 2.7 289f---- 2 4" ----j 4500 5'-2" 10'-0" 5 2.8 306NO. LENGTH 3MARK 501 4"-2"REQ'D (EACH) 10'-6" 6 2.9 31012" T T 4503 10'-5"l =r 405 9 3'-0" 

1 
62" 

l 
84" 11'-0" 6 3.0 326 

406 
4 3'-10"401 10'-8"

1 14'-8" 
10402 7'-8" 11'-6" 6 3.1 331405 407 1 17'-8" 
4403 4'-0" 11'-4" 

BAR LIST FOR CONCRETE APRON NOTES4 1-011 36 IN. INLET
406 407 (FOR INFORMATION ONLY) 1. CONCRETE QUANTITY INCLUDES VOLUME OCCUPIED BY PIPES. 

BAR LIST FOR H = 

2. REINFORCING STEEL QUANTITY ASSUMES TWO 503 HOOPSINLET APRON BENDING DIAGRAM FOR 36 IN. INLET FOR EACH 24 IN. PIPE. 

3. BARS NUMBERED IN 400 SERIES INDICATES #4 SIZE BAR. 
BARS NUMBERED IN 500 SERIES INDICATES #5 SIZE BAR. 

4. ALL REINFORCING BARS SHALL BE GRADE 40 ANO EPOXY COATED.(2-402 BARS 
SHOWN TD INDICATE 

f-7"-j PROPER PLACEMENT)
10" I l LJI fLJ ILJ QUANTITIES FOR ONE 72 IN.INLET 

I 
I 78" I 

I 

12" NUMBERf----16 11~36"~ CONC.·I STEELOF STEPSH CU. YD. 

J 

,.. 10 T 
L~6" LBS.l_500 REQUIRED 

INCREASE DIMENSION INCREASE DIMENSION 
"B" 1 IN. FOR 

45" 
2.114'-0" 253"A" I IN. FOR[~J501 ADD TWO BARS FOR EACH 1 IN.EACH 1 IN.O.D.+6" 2.34'-6" 2 260 

INCREASE OF "H" EACH 6 IN. INCREASE INCREASE OF "H" 
ABOVE 4 FT. 2.45'-0" 2 282OF "H" ABOVE 4 FT. ABOVE 4 FT.

503 
2.65'-6" 2 289401 402 403 
2.86'-0" 3 310 

72 IN. INLET BOX BENDING DIAGRAM 61-6 11 3.03 318 

3.27'-0" 3 339 

1-93"--j LENGTHNO. HEIGHT HEIGHT 3.37'-6" 4 346r--105"--j MARK 
IIAII 11911 (EACH)REQ'D 3.5 8'-0" 4 369 

500 4 8'-2"
NO. LENGTH1-- 24" ----l 3.7 81-6 11 4 376MARK 501 6 4'-2"REQ'O (EACH) 

4 
T T 3.9 9'-0" 5 39710'-5"503l I12" 405 13 3'-0"

l 
62" 

1 
84" 401 7 4.1 3'-10" 10'-8" 59'-6" 405406 1 20'-8" 

402 10 10'-8" 4.2 5 426 
403 

405 10'-0"407 1 24'-6" 
14'-4"4 4'-0" 

4.410'-6" 6 433
406 BAR LIST FOR CONCRETE APRON 4 1-0 11 4.6BAR LIST FOR H = 72 IN. INLET 11'-0" 6 455407 (FOR INFORMATION ONLY) 4.811'-6" 6 462 

INLET APRON BENDING DIAGRAM FOR 72 IN. INLET 
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Y2 11 CORED HOLE 
297'4"~ 

I NOTES 
3" (TYP .) I;l/4'~ I 1. FREE OPEN AREA: 190 SQ. IN./GRATE. 

2. MATERIAL: CAST GRAY IRON ASTM A-48 CLASS 358. 
1" 3. FINISH: ND PAINT. 

4. WEIGHT:GRATE 170 LBS. EACH; FRAME 29 LBS.EACH. 
5. ALL REINFORCING BARS SHALL BE EPOXY COATED. 

DETAIL A 
SECTION A-A SECTION 8-8BOLT SLOT AT CORNER (TYP .) DETAIL B 

8" #3 REBAR 
Y2" x 2Y2" ANCHOR ROD (TYP.) -STAINLESS STEEL 
HEX HEAD CAP 
SCREWS (TYP.) -D C -

:, n ~ 
I-

H H 

A..- 3\/2" D --
--l H H H H I-- ~...L15"-
= 1:1 IC! 1:1 1:1Fn -

... ~ 
Y2" X 2Y2 11= 1:1 l=J 1:1 i:r - SEE DETAIL B STAINLESS STEEL------- 3lYa" ______..,l=J l=J tt HEX HEAD. 

~ H H H H 

-~~ CAP SCREWS .... ... 
= l:::f l=:J l:::f l=:J 

l=J l=J ~1 
t 

= 1:1 IC! 1:1 1:1 - #3 REBAR ANCHOR 
H H ROD - 8" LONG 

= J:I t:J J:I t:J -
l=J IC! 

+ = t:J J:I t:J J:I -
B J:I J:I B - - SECTION C-C SECTION D-D 

1:f IC! 
:.J lJ - L.:

C -J:I J:I 

f+----177'4" GRATE (TYP.) 1/4" CLEAR (TYP.)
'1.t:: 

~ 
11A ------ 36" FRAME (TYP.)

SEE DETAIL A 

GRATE PLAN MULTIPLE GRATE WITH FRAME PLAN 
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...... - .. .. A 
TYPE 79'-0" 

~~ . . l>I+--- F-SHAPE ~6'-0".. TYPE 7407 6 407BARRIER 

I I > 

• l> ..406 F-SHAPE . A 
BARRIER 

. 
22" OUTSIDE 

l>- FACE OF BOX.. 

"" 
• l> .. F F\ 

. 

~· APRON E. A 
>(TYP.) 1~ ''iE 

t l>7'-8". 
• l> (TYP.) t.............. .............. 

E "' - -"" 13-405 ® 1'-6" T A . 9-405 @ 1'-6""" EQUAL SPACING . . 1 l>EQUAL SPACINGAROUND APRON .. 3'-8' AROUND APRON .. -. ~ . 
> .. ~ 3" CLEAR

r------.._STATION POINT AND ~ .. . l>GRATE ELEVATION (TYP.). . 
. .• l> . 9" (TYP.). " 2'-0" / . . 

/ 
. . l> 12" (TYP.) APRON .. 

• l> .I(TYP.) . A 

. l> 3" CLEAR2'-0" t EXPANSION JOINT 1. . 
APRON EXP ANSIDN JOINT .... . SEE DETAIL (TYP .) ~ - - -(TYP.) SEE DETAIL (TYP .) *LL 

~1 
CONCRETE APRON FOR 36 IN. INLET 

""'~ SILICONE-
i.l•-- ROADWAY (TYP.)---j * SEALANT 

NOTES 
CONCRETE APRON FOR 72 IN. INLET .. I. A 2 FT. CONCRETE TRANSITION APRON SHALL BE 

. A . CONSTRUCTED AS SHOWN ANO SHALL BE KEYEDl> l>1;:• 
A · 

. 
INTO THE INLET.r> PREFORMED 

JOINT 2. CONCRETE APRON SHALL BE THE SAME THICKNESS 
. A •T A · 

MATERIAL AND TYPE AS THE SURROUNDING CONCRETE.l> l>1. . 
3. THE COST OF THE CONCRETE APRON SHALLl> l>A A·STATION POINT ANO BE INCLUDED THE COST OF THE INLET. 

GRATE ELEVATION (TYP.) --l ~ 7'4 * IF THE INLET IS OFFSET FROM THE BARRIER, 
SLOPE THE APRON ADJACENT TO THE BARRIER 

EXPANSION JOINT (TYP .) TO DIRECT FLOW TOWARD THE GRATE. 
TYPE 7 

ROADWAY F-SHAPE PROJECTED
BARRIERCROSS SLOPE CROSS SLOPE 

*PROJECTED 
FLOW LINE 

ROADWAY 
CROSS SLOPE 

EXPANSION JOINT (TYP.) ,____ EXPANSION JOINT (TYP.) A . 

(SEE DETAIL) 2'-0" SEE DETAIL
APRON 

TRANSITION . · ,____ VANE GRATE 
EXPANSION JOINT (TYP.) l> VANE GRATE(TYP.) '----.--------.J INLET BOX SEE DETAIL INLET BOX 

2'-0" 
-----7'-0" ----- APRON r> 

TRANSITION ~.~--.-~ 
(TYP.) 

SEE NOTE 1;--------~~-...._....c.1 

SECTION E-E 
SEE NOTE 1 1----4'-0" ---l 

SECTION F-F 
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EROSION CONTROL PAD GROUND LINE SLOPES DOWN GENERAL NOTES 

'<--+-- COMPACTED 
EMBANKMENTJMATERIAL 

FILTER MATERIAL--1-1,-'..J.-,,,c..,GALVANIZED 12 GAGE 
MINIMUM, WIRE MESH, (CLASS A) 

---2' -----l 1/211 x 1/211 OPENINGS 
OVER PIPE END 

4' MIN., (TYP.)PLAN 

~JGEDTEXTILE (DRAINAGE) 
(CLASS 3) 

9" GROUTED RIPRAP, DR 
6" CONCRETE PRECAST, DR 18" MIN. 
CLASS B CONCRETE CAST-IN-PLACE I 
DR ANY OTHER APPROVED TREATMENTS 

FRENCH DRAIN 
PROFILE 

OUTLET PIPE 
END TREATMENT 

ROADSIDE GRADING 

SHOULDER PAVEMENT 
SHOULDER PAVEMENT (HMA DR PCCP) 

(HMA DR PCCP) 

AGGREGATE BASE AGGREGATE BASE
OR SUBGRADE OR SUBGRADE 

GEDTEXTILE 
11------ (DRAINAGE) (CLASS 3) 

30" (OVERLAPPED ON TOP) 

4" PERFORATED PIPE 
0 

0 0 

~ MIN.12" MIN. IL 4" MAX. 

GEOCOMPOSITE EDGEPIPE EDGE DRAIN 

GEDTEXTILE (DRAINAGE) 
(CLASS 2) 
(BOTH SIDES OF CORE) GEDTEXTILE (DRAINAGE) (CLASS 2) 

SHALL BE ON EMBANKMENT SIDE DR 
ON BOTH SIDES OF CORE 

PLASTIC DRAINAGE CORE 

4" MIN. PERFORATED UNDERDRAIN 
PIPE WRAPPED WITH 
GEDTEXTILE (DRAINAGE) 
(CLASS 2) 

GEOCOMPOSITE GEOCOMPOSITE
DRAIN WITH PIPE DRAIN WITHOUT PIPE 

COMPACTED 
.......,-+----EMBANKMENT MATERIAL 

':llv-:-t~-- PLASTIC DRAINAGE CORE PINNED 
TD SIDE OF TRENCH 

GEDTEXTILE (DRAINAGE) 
IU~'O"""ct--- (BOTH SIDES OF CORE) 

PERFORATED UNDERDRAIN 
PIPE WRAPPED WITH 
GEDTEXTILE (DRAINAGE) 
(CLASS 3) 

-j6" f--
MIN. 

GEOCOMPOSITE 
UNDERDRAIN 

ROADSIDE GRADING 

GEDTEXTILE (DRAINAGE) (CLASS 3)
(BOTH SIDES OF CORE) 

DRAIN 

GROUND LINE 

FILTER MATERIAJ:-H.--1,,;...,,,,"=' 
(CLASS N 

6" PERFORATED 
UNDERDRAIN PIPE DR 
THE SIZE SPECIFIED 
ON THE PLANS 

GEDTEXTILE (DRAINAGE) 
(CLASS 3) 

18" MIN. 

PIPE UNDERDRAIN 

I. THE LOCATION AND GRADE OF SUBSURFACE DRAINS AND OUTLET 
PIPES WILL BE AS SHOWN ON THE PLANS DR AS DIRECTED BY 
THE ENGINEER. 

2. OUTLETS FOR THE EDGE DRAINS ARE TD BE SPACED AT MAXIMUM 
600 FT. INTERVALS DR AS SHOWN ON THE PLANS. GEOCOMPDSITE 
OUTLET CONNECTIONS SHALL CONFORM TD MANUFACTURER'S 
RECOMMENDATIONS. 

3. WHERE THE UNDERDRAIN PIPE OUTLETS ONTO A SLOPE OR DITCH, 
THE OUTLET PIPE END SHALL BE MARKED WITH A DELINEATOR 
POST, AND HAVE AN ANIMAL GUARD AND AN EROSION CONTROL PAD. 

4. THE GEDCDMPDSITE SHALL BE SECURED TD THE WALL DR TD THE 
TRENCH SIDE TD PREVENT MOVEMENT DURING BACKFILLING. 

5. DRAIN HOLES IN RETAINING WALL SHALL BE SPACED AT 10 FT. 
INTERVALS DR AS SHOWN ON THE PLANS. 

6. STRUCTURE EXCAVATION AND BACKFILL LIMITS FOR RETAINING 
WALLS ARE SHOWN ON STANDARD PLAN M--206--1. ALL EXTRA 
EXCAVATION AND BACKFILL WORK NECESSARY TD COMPLETE 
RETAINING WALL, AGGREGATE, AND GEDCDMPDSITE DRAINS IS 
INCLUDED IN THE DRAIN WORK. 

7. FILTER MATERIAL SHALL BE TAMPED WITH A LIGHT VIBRATORY 
TAMPER PRIOR TD OVERLAPPING THE GEDTEXTILE FABRIC. 

8. THE EDGE DRAIN TRENCH SHALL BE CONSTRUCTED AFTER PLACEMENT 
OF THE AGGREGATE BASE AND SUBBASE. 

UNDERDRAIN PIPE 
FLDWLINE OF PIPE SHALL FOLLOW ESTABLISHED GRADE 
AND NOT NATURAL SLOPE OF GROUND LINE. 

.A. THE SLOPE OF PERFORATED UNDERDRAIN PIPES AND 
NON-PERFORATED UNDERDRAIN PIPES SHALL BE UNIFORM. 
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