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TOP OF WALL \. 
ELEV. 5211.2 , 

TOP OF WALL 
ELEV. 5214.4 \ 

5215_ , 
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47'± 

END SECTION 
SHT, 2 OF 14, 

"KEYSTONE" CAP UNIT 

"KEYSTONE" COMPAC 
UNIT (TYP.) 

6'x4' C.B.C. 
HEADWALL 

'~ 

110'± 

FILTER MATERIAL 

4' WIDE "KEY*GRID" 
MIN. RIP-RAP, TYPE VL TYP. EVERY 3'd COURSE 

UNREINFORCED CONCRETE OR 
8" MIN, FILTER MATERIAL COMPACTED CRUSHED STONE 

TYPICAl X-SECTION C RETAINING WALL 
1/4 "= 1'-0" 

LEVELING PAD. 

122'± 

I 
FINISH GROUND BEHIND 

r FINISH GROUND BEHIND 

~ -t--i- I-l---I 

67'± 

-

I\, 
'1,...,. -"\ ,,~~, ,.':<' !~; 'r ~.~.: #,j, , ;.' ~ ', •• ~"': " !JQ • ~;, .," ~.~. 1. '.~ '~'."'::;:' •• /, i.I. ;. 

~. RIP-RAP FINISH GRADE 

TOP OF WALL ,-

1"-
..... ~ •. ~.: • • :'" ",';-..- ..... ..JI.I ... :-:~.t .. ;{'.,~:::~. 

~ RIP-RAP FIN~H 'GRADE 

RETAINING WALLS 

RETAINING WALLLS SHALL BE CONSTRUCTED IN ACCORDANCE 
WITH THE MANUFACTURER'S RECOMMENDATIONS FOR TAN 
COLORED THREE-PLANE SPLIT FACE "COMPAc" CONCRETE 
UNITS MEETING THE SPECIFICATIONS FOR "KEYSTONE RETAINING 
WALL SYSTEMS," OR AN APPROVED EQUp.L, 

RIP-RAP 

RIP-RAP SHALL CONSIST OF CRUSHED BASALT ROCK MEETING 
TH E FOLLOWING GRADATION. 

MAX. DIMENSION 
12" 
9" 
6" 
3" 

% SMALLER 
100 

50-70 
35-55 

10 

FILTER MATERIAL 

FILTER MATERIAL SHALL BE CONSIST OF CRUSHED BASALT 
ROCK MEETlNG THE FOLLOWING GRADATION. 

U.S. STANDARD 
SIEVE SIZE 

1" 

*" #4 
#40 

#200 

PASSING 
BY WEIGHT 

100 
45-65 
25-45 
0-20 
0-5 

FILTER MATERIAL SHALL BE PLACED IN AND BEHIND THE 
RETAINING WALLS AND UNDER THE RIP-RAP CHANNEL 
PAVEMENT AS SHOWN HEREON. THE CHANNEL AND WALL 
SUBGRADES SHALL BE PROCESSED TO A 12" MIN. DEPTH AND 
COMPACTED TO 95% MIN. RELATIVE DENSITY PER ASTM D 1557 . 
THE FILTER MATERIAL SHALL BE TAMPED p.ND SHAPED TO 
FORM A SMOOTH, EVEN, AND FIRM FOUNDATION FOR THE 
OVERLYING RIP-RAP. THE CONTRACTOR'S OPERATIONS AND 
METHODS OF PLACING SHALL PREVENT SEGREGATION OF THE 
MATERIALS. 

I-r-

1 r TOP OF WALL I, ELEV. 521 4.4 
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2-#4 DWL's 5'-2xO'-8 
ADD'L @ EACH CORNER 

3x2-#4x6'-11 H 

6-#4x5'-2 ADD'L 
@ EACH CORNER 

2-#4 "u" DWL'S (6'-11x1'-6) 

3-#5x6'-1'1 

2x4-#4x5'-2V 
TYP, 80TH SIDES 

SEAT ANGLE 5>(3)'2:<716X6' --0 
(SER, 623-01-1/1 SIM,) 

NOTES: 

6-#4 DWL's @ 12V -
(3'-6xO'-S) 

6-#4x1'-0" 

6-#4x3'-6 @ 12V 
ACROSS OPN'G, 

1 EACH SIDE, 

1, THE INLET STRUCTURE SHALL BE CONSTRUCTED IN ACCORDANCE WITH 
THE NMDOT "STANDARD SPECIFICATIONS FOR HIGHWAY AND BRIDGE CONSTRUCTION" 
WITH CURRENT MODIFICATIONS, EXCEPT AS OTHERWISE INDICATED HEREIN. 

2, PORTLAND CEMENT CONCRETE SHALL CONTAIN CLASS F FLYASH IN A RATIO NOT 
LESS THAN 1: 5, RELATIVE TO THE CEMENT CONTENT, AND SHALL CONTAIN AN 
APPROVED COLORING AGENT TO PROVIDE AN APPEARANCE SlfAILAR TO THAT OF THE 
PRECAST CONCRETE UNIT RETAINING WALLS, 

GRATE 1'-110/,6 X 4'-0" 
(SEE SER. 511-01--1/2) 
3 THUS, 

o o 

#6X18" DWL's @ 12 
TYP, ALL AROUND OPN'G, 

6" 

3"¢ PVC PIPE @ 45' 
2 EACH SIDE 
(6 TOTAL), 

6-#4x1'-O" @ 12H 

INV. ELEV. 
5205,50 0,50% 

6" 

2-#7 U DWLS (pp) 
(8'-5"V X l'-2"H) 

2--#7 X 6'-11 (mm) 

12" 

5-#4x3'-6 
5-#4 DWLS, 3'-6'x8" 
80TH SIDES 

3x2-#4x6'-8 H 
BOTH SIDES 

IJ1 
+' 
U 

_C\! 

~~"~~---------------~--------------r--------~~~--------'--r---------------------------'II--'----------------.------------------------~----------------------------------~ 
Cl. BENCHMARK 
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2" CLR. (TYP.) 

NOTE: 

REMOVE AND REPLACE 

THE RIGHT TURN LANE ON NM 528 
SHALL BE BARRICADED OFF FOR AT 
LEAST 14 DAYS AFTER PLACING 
CONCRETE AT THE CONNECTION TO 
THE EXISTING STRUCTURE. 

EXISTING "INLET TRANSITION STRUCTURE #1" 
68'± LEFT OF N.M. 528 CENTERLINE. C&G, PVM'T, SOD, 

SIDEWALK, ETC., AS REQ'D. 

2" CLR. (TYP.) 

#4's x4'-11 © 12-

NOTES: 

#5 DWLS © 6 (hh) 
(30"H x 38"V) 

#5 DWLS 
(30"H x 

(hh) 

KEYWAY W/PVC WATERSTOP 
"GREEN STREAK," O.A.E. 
6" WIDE x 3/8" THICK. MIN., 
'II /CENTERBULB. 
TYP. 80TH SIDES. 

#6X1S" OWL's @ 12 -

1. THE CONCRETE BOX CULVERT SHALL BE CONSTRUCTED IN ACCORDANCE WITH 
THE NMDOT "STANDARD SPECIFICATIONS FOR HIGHWAY AND BRIDGE CONSTRUCTION" 
WITH CURRENT MODIFICATIONS EXCEPT AS OTHERWISE INDICATED HEREIN. 

2. PORTLAND CEMENT CONCRETE SHALL CONTAIN CLASS F FLYASH IN A RATIO NOT 
LESS THAN 1: 5, RELATIVE TO THE CEMENT CONTENT. 

g'-o" 

1'-6" 6 -0' ~ -·6' 

2" 

DOWEL IN 8" MIN. 
CHEMICAL ANCHOR 
1 ROW #6x18" @ 12 
(TYP. ALL AROUND) 

3-#9 OWLS ---Hr----""'.] 
(2'-6Hx4'-4V) 't1>--'t:-l:s:;:::;:::::l!.lh __ 
BOTH SIDES 

NOTE: 
EXTEND C.B.C. HORiZ. BARS 
INTO HEADWALL SECTION 
(NOT SHOWN FOR CLARITY). 

2-H5x4'-5 
BoiH SIDES 

3-#9x4'-5 -
BoiH SIDES 

NOTE: 
EXISTING STRUCTURE'S BARS 
NOT SHOWN FOR CLARITY. 

r-I------~ 8" f-!----------------.:..::--=~-------------li--

NOTES: 
1. NEATLY SAWCUT 7'-3"x 4'-7~" OPENING IN THE EXISTING "TRANSITION STRUCTURE 
#1", CENTERED BETWEEN THE EXISTING 30" RCP's TO BE REMOVED, AS SHOWN, AND 
REMOVE THE EXISTING GROUT FILL IN FRONT OF THE OPENING AS REQUIRED. 

C.B.C. INVERT 
ELEV. 5204.18 

2. CONCRETE PLACED NEXT TO "TRANSITION STRUCTURE #1" SHALL BE BROUGHT TO 
THE SITE WITH LESS THAN 2" SLUMP. ADD "SUPER-PLASTICIZER" TO ACHIEVE THE 
SLUMP DESIRED FOR PLACEMENT. VIBRATE THOROUGHLY TO ENSURE COMPLETE 
CONTACT WITH THE EXISTING STRUCTURE AND ELIMINATE AIR BUBBLES, ESPECIALLY 
WHERE THE EXISTING STRUCTURE WILL BEAR ON THE NEW HEADWALL. 

NOTE: 
CUT CAREFULLY TO GRADE IN THIS 
AREA TO AVOID UNNECCESARY 
BACKFILL AND COMPACTION EFFORTS. 
HAND-EXCAVATE NEATLY AS REQ'D TO 
PLACE 6" MIN. THICKNESS BY 2FT. 
WIDE STYROFOAM INSULATION BOARDS 
THE FULL LEi'~GTH OF THE CROSSI~~G 

OVER THE EXIST. 24" D.1. WATERMAIN 
AS SHOWN. CUT THE BOTTOM BOARDS 
AS NECESSARY TO CLEAR THE PIPE 
BELL IF ONE IS ENCOUNTERED WITHIN 
THE CROSSING. 

1/2" = 1'-0" 

THE CONNECTION TO THE EXISTING "TRANSITION STRUCTURE #1". MUST 
BE CONSTRUCTED AS. SHOWN HEREON. 

FROM A COVENIENT POINT. DISTINCT FROM THE CONNECTION. TO THE 
HEADWALL AT THE INTAKE STRUCTURE, 6'x3' PRECAST CONCRETE BOX 
CULVERT SECTIONS (ASTM C 789) MAY BE SUBSTITUTED AT THE 
CONTRACTOR'S OPTION. THE CONTRACTOR SHALL PROVIDE SHOP 
DRAWINGS AND DETAILS OF THE PROPOSED CONSTRUCTION AT THE 
JUNCTURES, IF THIS OPTION IS CHOSEN. THE LAYOUT SHALL BE 
ARRANGED SUCH THAT A BOX UNIT WILL BE APPROXIMATELY CENTERED 
OVER THE 24" WATERMAIN CROSSING. 

3/4" CHAMFER ON 
EXPOSED EDGES 

(TYP.) 

DOWEL 
MIN. 

H BARS. 

KEY ALL CONSTRUCTION JOINTS. 



SPAN 

5' 
6' 6' 3 

6' 3 
8' 8' 4 

10' 10' 5 
12' 12' 6 
14' 14' 7 

L 

LA. BARS (CUT AS REQ'D. 
TO CLEAR 

BARS AT OPF~Nrf\JG 

CENTERS 
----

SPAN 

C 9 X 15 
C 10 X 15.3 

12 X 20.7 
12 X 20.7 

C 12 X 30 
C 15 X 33.9 
C 15 X 40 

*NOTE: ON SKEWED STRUCTURES THE rt 
OF MEDIAN WILL BE SKEWED TO THE 
STRUCTURE AND WILL NOT BE PARALLEL 
TO THE GRATE OPENING. 

II 5' OR 7' SPAN 

OTE: ELEVATION OF THE 
MEDIAN = TOP OF CBC. 

BARS (CUT IN FIELD TO 
CLEAR CHANNEL 

l' 
0.304 

NOTE: '*" ¢ X 5" BENT STUDS MAY BE 
SUBSTITUTED FOR ANCHORS SHOWN. 
PAYMENT WILL BE BASED ON ANCHORS 
USED. 

1. ALL CONCRETE SHALL BE CLASS II A" . CHAMFER EXPOSED EDGES 
UNLESS OTHERWISE NOTED. 
2. ALL REINFORCING BARS SHALL CONFORM TO MSHTO SPECIFICATION M 31, 
GRADE 60. DIMENSIONS REFER TO THE CENTERLINE OF THE BARS. 
3. STRUCTURAL STEEL SHALL CONFORM TO MSHTO SPECIFICATION M 183., 
GRADE 36. 
4. ALL WELDING SHAll BE PERFORMED IN ACCORDANCE WITH AWS 
SPECIFICATION 01.1. 
5. ALL STRUCTURAL STEEL SHALL BE COATED IN ACCORDANCE WTH SECTION 
545. 
6. QUANTITIES SHOWN INCLUDE DEDUCTIONS FOR CONCRETE AND 
REINFORCING BARS FROM THE BARREL OF THE CONCRETE BOX CULVERT. 

DESIGNED IN ACCORDANCE WITH MSHTO SPECIFICATIONS, DATED 
1996. 

DESIGN STRESSES; 
REINFORCED CONCRETE: fc= 1200 p.s.i., fs= 20,000 

n= 10 . 
STRUCTURAL STEEL: 18= 20,000 p.8.i. 

HORIZONTAL EARTH PRESSURE: 36 LB/CU. FT. EQUIVALENT FLUID 
PRESSURE 2' SURCHARGE 
LIVE lO~.D ON GRATING: ONE 12,000 l8f WHEEL PLUS 307. 
IMPACT, 507. OVERSTRESS. 

6'-9" 0.479 0.527 0,573 
0.340 0.402 0.522 

8'-9" 1484 0.630 0.700 0.767 0.833 
10'-9" 2077 1.040 1.121 1.200 
12'-9" 2564 1.277 1.384 1.438 1.582 1.692 
14'-9" 3155 1.734 1.854 1.971 2.086 2.193 

NO BARS x 4" x 1'-119/16" 

EXAMPLE OF QUANTITY COMPUTATIONS 

7'x7' C8C DESIGN I 

3 16" 

REQ'D) 

TS= l' TT= 1 To BARS" a" BARS @ g" 
QUANTITY DEDUCTION:;;:: .522 CY (CONCRETE) 
STRUCTURAL STEEL AODITION= 1206 lb. 

"0" BARS 
2-2= 1 0 "Ta" BARS 

QUANTITY= 
5x8.0'.><2.044 81.67 
10x4.33x.668 28.92 
TOTAL DEDUCTION 110.59 lb. (REINFORCING STEEL) 

14" 

LBS. 

2.305 2.414 SHEET 1 OF 2 



TRIPLE /-\ND 
QUADRUPLE 
BARREL esc 

WINGWALL 
APRON 

>"A" 

"8" 
"e" 

HE" 

If SH 

Ht\.' 

"e" 
D" 

511 
511 

W1NGWALL 

WALL 

'¥VINGWALL 

OUTLET 
APRON 

BRIDGE 
MAR~<ER 

NOTE: IF THE WH TRACI< SPAN DIMENSION OF ROADVVA'{ SHOV!r\j 

t 

IS GREATER THAN 20' THE A BRIDGE AND A MAJOR 
FOR EXTENSiONS RE -MARK BRIDGE NUMBER. NEIrV CBC SH,b,LL 8E 

MARKED PER DETAlL ON TH1S SHEET. BRIDGE NUMBER Sf-tALL BE BY 
REQUEST 1l.T THE NMDOT BRIDGE MANAGEMENT SECTION, MARK SHALL BE PLACED ,1IJ 
UPPER LEFT SiDE OF VERTIC;\L FACE OF HEADWALL, BOTH INLET ,AND OUlET, 

I C8C 

" ~ 

I "" I 
I j 

I i 

t~ ! ! " '" I "'*-

( CElC 

~"m " "" '-l. 

P,I\YMEI~T FOR CBC'S IS BASED CH'>l "UN, FL" UNIT 
OF ivlEASUREMENT FOR THE TOTAL OF ALL 
NEW B/\R~~ELS CO~JSTRUCTED f\T THE CENTERLINE OF 
B,A,RREL, LG~GTH OF BARREL SHALL NOT INCLUDE 

WHICH SH.6,LL BE FOR 

PA'(fvIENT FOR 
"EACH" UNIT OF 
8,~RREL CONSTRUCTED, 
CONNECTION E,6,CH 
BE PAID FOR, 
EXTENSION, 

WALL IS 
FOR EACH 

IN CASE OF TYPE 

PA"r'MENT FOR WING\VALL IS BASED ON h SQ. FT," 
Ui'l!T OF ME.\SUREMENT 8ASED ON SOiL SIDE 
VERTICAL FACE AREA FOR EACH INDIVIDUAL HEIGHT 
OF INTERIOR BARREL DllvlENS10N. PAYMENT FOR 
OUTLET APRON IS ON "SQ. FT." UN!T OF 
~,1Et\SUREMENT BASED ON PLAN AREA OF APRON. 

ALTERNATIVELY, 1\ COMPLETE CONCRETE CULVERT 
tvi;-\Y BE PAID FOR UNDER CLASS ",MI! CONCRETE 
"CU, 'YO." iTEM 5110.30 AND GRADE 60 REHAR 
,! L.8S," ITEM 540060. 

CONCRETE, FORMING, DE~WUTION. AND ALL 
OTHER WORK Aj\ID rvtt.,TERIAL REQU1REO FOR A 
COMPLETE CBC, 
AND /\PRON 
THE Ut'1IT FOR EACH AND NO FURTHER 
PAYMENT SHl.l.LL BE MADE FOR THESE 1~~ClDurrAL 
ITEMS, 

SEE DET.b,ll SHEET 
511 

I 
t 

NOTE: USE SAME BARREL CONFIGUR.t..TION IF POSSIBLE 

VERTICAL FACE OF TOP ~~ _____________ ~_~L_~~~_____ --------~--4 

'-'---.-~~ \ .... 
'" 

~ 



NOTE: 2" CLR. TO "ee" 
AND" bb" BARS TOP 
MAT, TOP SLAB. 

"ee" BARS -\ 
CENTERED @ 

INTERIOR WALL 
" I 

~~:=:=::::~~r===========~~ ---I 
\ 

:c 
J:: 

: 

0::: 
0 
LL 

~ 

I 

Ln 

c:i « 
f-
(/) 

(0 

2" ClR. 
~ TYP. SIDES 

"hh" BARS­
O.C. 

"hh" BARS 
O.G. 

* "jj" 
"" BARS (#4) 

""'--PER~~ISSIBLE 
CONST JOINT 
TYP 

\ "dd" BARS 
L"bb" BARS 

2" CLR. 
INSIDE TYP. 

"gg" BARS W/­
STANDARD HOOK ~. 
TYP LAP 40 BAR I/J 

* "kk" BARS (#4) 

* "kk" 
BARS (#4)"-

,-" ff' BARS 

// "cc" BARS 

b 
I 

r-.. 

6" STAGGERED (STAG.) ,-"bb" . 2" ClR. 
S PAC I N G (S P A. ) BAR S I+---H~--=TY=--'P=-.-=--I N=S-'-'::.I O-E 

~--------~~~~~~~~~~~~~~l ! 

L 3'-2" FOR "hh' ~::,~ ~!;~ J TJ 
* VARIES DEPENDING 

ON LENGTH OF 
CBC. 

TYPICAL ' I CENTERED @ ~ I 

ese TRIPLE BARREL 

INTERIOR WALL 

3" ClR. TYP. 
~&";bb" BARS 

~"=-lY.i'-~C_~_: i?~-_2_" 
..,---- ------- I~- CLR. ~ ~I 

f­
I 
C5 
W 
I 

~o 

#4 BARS 
(TYPE 1) 

TYP 

BARS (TYPE 1) OR\ 
DADe (TVOt:' 1\ \ 
U/""\I \~ \ I I J L.. I) 

(TYPE: FOOTING 1) 
OR #5 BARS-I 

~ #4 BARS~ 

in (TYPE: FOOTING 2) \ . 

#4 BARS 
(TYPE 1) 

TYP 

-#4 BARS 
(TYPE 1) 

#~. BARS 
(TYPE 1) 
TYP 

~ OR BARS 
/ (TYPE: FOOTING 1) 

#4 BARS 
(TYPE 1) 

6"APRON 

CLR. 

1'-0" 

WINGWAlL &: FOOTING 

I 

0!+--_-=!===~~===:j -'-1 
rr BARS(#10) 

3" INLET 
BEVEL 

#5HW5 BARS 

b 33'-oYz" LG. 
I 

n "pp" BARS-

(#8) 

14" I 

33'{' LG. 

r- GUARDRAIL POST ANCHOR BLOCK SHEET 511-66·-6/6. 

WATERPROOFING AND 
HEADWALL DRAIN SHEET / 

SHOWN AT THIS LOCATION FOR INFORMATION ONLY. SEE 
~. . ROADWAY PLANS FOR I_OCATION. 

511- I ----~_ SPAN -_______ / ----.::...__. ALONG 

~~---~~0: !RACK 
~ ~~2'-g" 

~ <t ROADWAY ______ i _________ ----___ . 

c 
FOUNDATION BLOCK. 
SEE SHEET 
511-66-3/6. 

\ ------------ ------- . ' \ ______ 1 
15' 
SKEW 

CBC TOP AND SIDE 
PENETRATIONS SHEET 
511-66-5/6. 

10' SPAN, 7' HEIGHT, 1 SKEW, 8' FilL HI. 

1. THE PURPOSE OF THIS DRAWING IS TO PROVIDE AN EXAMPLE OF USE OF THESE SERIAL CBC DRAWINGS. THIS EXAMPLE IS BASED 
ON A 5 BARREL, 10'S X TH, 15' SKEW, W/ 8' BURIAL DEPTH TO FINISHED Cl ROADWAY. THIS 8' BURiAL REQUIRES THE DESIGN 
FIU_ "/\' 0'-10' CATERGORY. INFORMATION PRESENTED ON THIS SHEET IS FROM DRAWINGS 511-62-1/2 & 2/2, 511-64-1/3 & 
2/3, 511-66-1/6 THRU 6/6, AND 511 -67--1/2 THRU 2/2. PLEASE REFER TO THESE SHEETS TO FOLLOW THE EXAMPLE. 

2. PAYMENT FOR THE CBC BARREL CONSTRUCTION IS BY THE LINEAL FOOT OF BARREL. PAYMENT FOR THE FIVE BARREL IS 5*L, 
UNDER PAY ITEM 511668, CBC DESIGN "A' 1 OX7, "L" BEING 130FT, FOR A TOTAL LINEAL FOOT PAYMENT UNDER THIS ITEM OF 
650 FT. PAYMENT FOR THE WINGWALLS CONSTRUCTION IS BY THE SQUARE FOOT OF SOIL SIDE VERTICAL F/'.CE. UNDER PAY ITEM 
511868, CBC WINGWALL BARREL HEIGHT 7FT, QUANTITY EQUALS [(20'-11")X(9'-10")+(15'-3")X(9'-10")]/2, TOTALING 178 SQ. FT. 
FOR THE OUTLET WINGS. PAYMENT FOR THE HEADWALL/CUTOFF WALL CONSTRUCTION IS UNDER ITEM 5 1845, CBC 
HEADWALL/CUTOFF WALL 15 DEG SKEW 10X3 THRU 10X7, UNIT OF EACH PER BARRlL, I U IALING 5 EACH FOR THE OUTLET SiDE. 
OUTLET APRON IS MEASURED BY THE PLAN SQ. FT. UNDER ITEM 511876, CBC OUTLET APRON. 

.3. NO REBAR DIMENSIONS ARE SHOWN ON SECTION B·-B. IT IS THE CONTRACTOR'S RESPONSIBILITY TO DETAIL THE lENGTH OF BARS 
DUE TO THE CONSTANT CHANGE IN LENGTH DUE TO SLOPE AND FOOTING DIMENSION CHANGE. 

RE I 
2 BARREL 3 BARREL 

BAR ,--~''''.-

LENGTH SIZE SPA. LENGTH SIZE SPA. 

" " BARS 1 0'-9" i8 12" 10'-9" #8 12" 00 

"bb" BARS 21 '-5" i8 12" 31'-11" #8 12" 
II cc " BARS 21 '-5" 6" 31'-11" #6 6" 

" dd" BARS 21'-5" #6 6" 31 '-11" #6 , 6" 
II " BARS 10'-9" #7 12" 10'-9" #7 12" ee 
.. ff" BARS 8'-4" #6 6" 8'-4" #6 6" 
" " BARS #4 12" # 12' gg ** ---. 

** SEE NOTES ON SHEETS 511-62-2/2 & 511-64-2/3 

NO. DATE REV. BY 

DE ION 

CONCRETE BOX CULVERT 
EXAMPLE OF USE OF DRAWINGS 

DESIGNED CHECKED BY HDR 



(f) 
0::: 
<1; 
CD 

~ 
.:L 

'L...., 
I' 

!, 
(f) 
0::: I' <1; 
m !, 

l~. 

" S" 

"hh" BARS 

"dd" BAHS 
TAB. SPA. "bb" 

STAG. 
_ SEE DETAIL "BU 

SEE DETAIL" P;' 

"f(' BARS 

TAB. SPA. 
STAG. 

"bb" BARS 

2" CLR. 
INSIDE 

TYP. 

BonOM FACE OF SLAB TOP FACE OF SLAB 
"jf BARS- rMMETRICAL ABOUT ~ 

"bb" BARS "jf BARS-
BARS- ·l "ee" BARS-"hh" 

III 
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" dd" BARS- -"bb" BARS "hh" BARS-
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1';" 
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CONST. 
JOINT TYP 

"hh" BARS 

CONST. JT. 
DETAIL 
TYP 
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"hhW 8ARS~ 

(TOP) 

"hh" BARS 

"kIt BARS 

"hh" BARS 

TABLE SPACING 

i2 TABLE SPACING 

BAR TO BAR 
OR ~" MAX 

"jf BARS 

ALL MATERIALS AND WORKMANSHIP SHALL CO~JFORM TO THE NEW MEXICO 
OF SPECIFICATIONS FOR HIGHWAY AND BRIDGE CONSTRUCTION 

WITH APPLICABLE SPECIAL PROVlSIONS. 

2. ALL CONCRETE SHALL BE CLASS "AI\' CHAMFER ALL EXPOSED EDGES *". 
3. ALL REINFORCING STEEL TO BE DEFORMED CONFORMING TO AASHTO M-31. GRADE 

60. ALL DIMENSIONS REFER TO THE CENTERLINE BAR. 

4. "COVER" IS HEIGHT OF FILL FROM TOP OF BOX TO THE TOP OF PAVEMENT. ORIGINAL 
HEIGHT OF COVER MAY NOT BE EXCEEDED IN THE FUTURE OR WilL REQUIRE REMOVAL 
AND REPLACEMENT WITH PROPER DESIGN FilL CSC. IN CASE OF COVER EQUAL TO 10', 
15', 20', OR 25' USE HIGHER DESIGN FILL IN CASE OF FUTURE AC OVERLAY. 

5. AND" kit BARS MAY 8E SPLICED WHEN NECESSARY. BY lAPPING AT LEAST 40 BAR 
NO OTHER SPUCING OF BARS WILL LENGTH OF THESE BARS 

THE LENGTH OF BARREL L" PLUS MINUS 4" FOR TOTAl NEW 
NOT LENGTH OF 

BE 

6. REINFORCING SHOWN IS FOR PLACEMENT LOCATlON ONLY. USE APPROPRIATE SHEETS AND 
CORRESPONDING TABLES TO DETERMINE THE REINFORCING REQUIREMENTS AND SPACINGS. 

7. ALL CONSTRUCTlON JOINTS SHALL BE 
ARE PERMISSIBLE AND SHALL BE BE 

SHEET. CONSTRUCTION JOINTS 
HORIZONTAL INTERFACE. 

8. DO NOT BACKFILL WALLS UNTIL TOP SLAB HAS REACHED 4000 psi DESIGN STRENGTH. 

9. CBC'S SHALL BE CONSTRUCTED TO THE 
ALIGNMENT, AND FLOWLINE GRADE AS SPF~CIF·IED 
STRUCTURE PLACEMENT SECTIONS. 

NUMBER OF BARRELS, SKEW, 
PLAN AND PROFILE AND 

BACKFill OF CSC'S SHALL BE IN ACCORDANCE WITH STANDARD DRAWING 

DESIGNED IN ACCORDANCE WITH AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, THiRD 
EDITION. 

PAYMENT FOR CBC'S IS BASED ON "LIN. FT." UNIT OF MEASUREMENT FOR THE TOTAL 
LENGTH OF ALL NEW BARRELS CONSTRUCTED AT THE CENTERLINE OF BARREL. I.E. SINGLE 
BARREL SHALL BE 1 X "t.:. AND TRIPLE BARREL SHAlL BE 3 X "L" FOR PAYMENT. LENGTH 
OF BARREL SHALL NOT INCLUDE" HW' WHICH SHALL BE PAID FOR SEPARATELY. CONCRETE, 
REBAR, FORMING, AND OTHER WORK AND MATERIAL SHALL BE INCLUDED IN THE LIN. FT. 
COST FOR THE CBC AND NO FURTHER PAYME~IT SHALL BE MADE FOR THESE INCIDENTAL 
ITEMS. 

ALTERNATIVELY, A COMPLETE CONCRETE BOX CULVERT MAY BE PAID UNDER CLASS 
"AA" CONCRETE BY "CU. YD." ITEM 511030 AND GRADE 60 REBAR BY LBS." ITEM 
540060 . 

CONCRETE BOX CULVERT SINGLE 
OPENING - DESIGN FILL 0-10 FT 

STRUCTURAL SECTIONS AND REBAR 

DESIGNED 

1 OF 2 L-____________________________________________________________________________________ ~ ______________________________________ "~ ________________________________ ~ ________________ ~ _________________ ~ 
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SINGLE OPENING BOX CULVERT 
STRUCTURE DIMENSIONS 

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

GRADE 60 REINFORCING BAR SCHEDULE SIZE, SPACING AND LENGTH iIvlFNSI'1NS) 

~---D-I-M--r--O-~-1-0-~--BU-R-I-AL-~'-'-'b-b~,,-'------r----~~bb""~"~-~"----"-f(-,----r-------"h-h-"------'--"J'-J'''-'--''-k-k'~'-~ 
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4' 2' I 7~_' 8.5" 7~-0 -- #4 12" ##~> 6"#4 6" 4'-11" I #4 12" 2'-11" #4 6" 2~ 25" #4 6" #4 6" 
1--4-, +-3-,---1 7,5" +--8-.-5'-' -+--7-_5-'-' -I· #4 12" '"T 6" #4 6" 4'-11" #4 12" 3'-11",~_f3" 25" 31 " ~ 6" #4 6" 

1--4_' -+-_4'-+_7-=-,5-="=-+--_8--.~5_,-,:1--____ -. 7-'-~="=::#,---j4_1_2_" __ 1---'#,:---:'4-+-_6_"-+-#"c-:4 6" 4'-11 "_li 12" 4'-11"~1i£_~'---_~ ___ ~" #4 6" #4 6" 
6' 2' 7.5" 8.5" 7.5" #5 12" #5 6" #6 6" 6'-11" #4 12" 2'-11" #5 6", 30" 26" #4 6" #4+6;;-
6' 3' 7.5.. 8.5" 7.5" #5 12" '5 6" #6 6" ____ 6'...--~ ~4 12" 3'-11" #5 6" 39:'_ ~~~F,_6" #4 6" 
6' 4' 7,5" 8.5" 7.5" #5 12" :5 6" #6 6" 6'-11" r~ IJ2"t-_i'---::._1_1" __ ~..J3" 30" 38" r4 6" [4 ~-

~;- 5,-1-7.5 " f---a.5" 7.5" #5 12" 15 6" ##- 66--- 6" 6'-11 " ~4 12" 5'-11" #5 6" 30" __ £4:' ,4 6" [4 6" 
6' 1 6' 7.5" 8.5" 7.5" #5 12" #5 6" 6" 6'-11" 14 12" 6'-11" 15 6" 30" 50" f4 6" 14 6" 
6' T 7.5" 8.5" 7.5" #5 12" 15 6" I #6 6" 6'-11" 14 12" 7'-11"-1'5 6" ;0" 56" r4 6" [4 6" 
8' i 4' 9.0" 9.5" 7.5" #6 12" :6 6" #7 6" 8'-11" #4 12" 5'-1" 16 6"3~-41-'; #4 6" I 14 ~-
8' 5' 9,0" 9.5" 7.5" #6 12" ~6 6" #7 6" 8'-11" #4 12" 6'~ 1" 6" 36" 47" ii4 6" #4 6" 
8' 6' 9.0" 9.5" 7.5" #612" [6 6" #7 6" 8'-11" 1412" 7'-1 --'T61--6" 36" 53" #46" r46" 

8' 7' 9,0" 9.5" 7.5" #6 12" #6 6" [7 6" 8'-11" ~4 12" 8'-1" 16 6" 36" 59" I~ 6" r4 6" 
8' 8' 9.0" 9.5" 7.5" #6 12" [6 6" '7 6" 8'-11" ~4 12" 9'-1" ~6 6"-,36;'-65"'· #4 ~- ~4 6'--;-

-+----,---j~-+---r7-+---~,---j--~ 

10' 3' 90" 9.5" 7.5" #7 12" /8 6" 18 6" 10'-11" ~4 12" 4'-1" f7 6" 43" 38" #4 6" #4 6" 

l_l0_'+ __ 4·-+_9_.0_"-+_9._5_"--1_._7_ ..... 5 .. "_I--'~~' i8 6" 18 6" 10'-11" '4 12" 5'-1" #7! 6" i 43" 44" 14 6" 6" 
10' 5' 9.0" 9.5" 7.5" 17 12" /8 6" 18 6" 10'-11" [4 12" I 6'-1" #7 6" 43" 50" ~4 6" ~ 
10' 6' 9.0" 9.5" 7.5" 7 12" '8 6" 8 6" 10'-11" i 4 12" i /,~1" 7 6" 43"- 56" 1--'14-'-6-;;4- 6" 

t1'017, 9.0" 9.5" 7.5" 7 12" 8 6" 8 6" 10'-11" I 4 12" I 8'-1" 62" 4 6" 4 6". 
r;crrs, 9,5"! 1 0.0" 9.0" i8 12" 8 6" 18 6" 11 '-2" I 5 6" 9'-2" i8 6" 53" 72" 14 6" 14 6" 

10' J 9' 9.5" 10.0" 9.0" #8 12" ~8 6" 6" 11 '-2" i5 6" 10'-2" #8 6" 53" 78" 14 6" i4 6" liD .. -1-0-'+---9,-5-"--1--1-0-.'"0 ... ,,----i 9.0" #8 12" IS -6;;--#8(0--~1~'::':2" #5 6" 11'-2" #8 6" 53" 84" 14 6" #4 6" 

1--10_'-;--1_1_1_' +--9_._5'_' -+-_10_._0'_' +-_9_.0_" IS 12" 18 6" #8 6" 11'-2" #5 6" 12'-2" #8 6" 53" 90" 14 6" #4 6" 
10' I 12' 9.5" 10.0" 9.0" 18 12" 18 6" #S 6" 11 '-2" #5 6" 13' -2" #8 6" .. ~ r-__ 96'.'.._ r4 6" #4 .. f:).~'-
12'· 6' 100" 11.0" 9.5" 18 12"f-'~. 6" [9 6" 13'-3' 14 6" 7'~4" #S 6" 56" 61" r4 6" 14 6" 

~2' 7' 10.0" 11.0" 9.5" 18 12" #9 6" 19 (0- ~IT=3-;- 14 6" 8 A' #8 6" 56" 67" 14 6" 14 6" 

12' 8' 10,0" 11.0" 9.5" IS 12" #9 6" !9 6" 13'-3' '4_ 6" 9'-4" #8 6" 56" 73" 14 6" 1 !4 6" 
12' 9' 10,0" 11.0" 9.5" is 12" #9 6" 19 6" I 13'-3' !4 6" 10' ·4' #8 6" "56;; 79" !4 6" 14 +-~ 

-----+----,---j~~----r~ .~~ 

1--1_2_'+_1_0_' +--1_0_,0_"-+-_1_1._0'_' -+-_9_.5_",---j--"-c-18-+-1_2_"-+--'#'":....1,9-+-_6" 19 6" 13'-3' #4 6" 11 '-4" #8 6" 56" 85" 14 6" :4 6" 
12' 12' 10.0" 11.0" I 9.5" #8 12" #9 6" #9 6" 13'-3' #4 6" 13'-4" #8 6" 56" 97" #4 6" [4 6" 

14' I 8' 11.0" 12.0" 10.5" #9 12" #9 6" #9 6"-15' ·5" #5 6" 9'-6" #9 I 6" 101" 79" #4 6" #4 6" 
14' 9' 11.0" 12.0" 10.5" #9 12" #9 6" ji9 6" 15'-5" #5 6" 10'6" #9 6" 101" 85"#4 6" 1#4 6" 
14' 10' 11.0" 12.0" 10.5" #9 12" #9 6" #9 6" 15' -5" #5 6" 11 '-6" #9 6" 101" 91;-;- #4 6" #4 6" 

14' 11' 11.0" 12.0" 10.5" #9 12" #9 6" #9 6" 15'-5" #5 6" 12'-6" #9 6" 101" 97" #4 6" #4 6" 

14' 12' 11.0" 12.0" 10.5" #9 12" #9 6" #9 6" 15'-5'; r5 6" l~_~ #9 6" 101" 103" 14 6" #4 6" 

~ ~ :~:: ~ ~:~:: ~ ~:~:: t~ I ~ ~:: I ;~ f ~:: :~~~ ~:: ~ ~'~~;'-- :~ ~:: I+~~f.- t~ i~:: I--i~~:, ~ ~~:: :~ ~. t~ ~" 14' 14' 

,. EXAMPLE OF USE OF THIS TABLE: 
PROPOSED STRUCTURE - SINGLE BARREL, 10FT. SPAN/7 FT. HEIGHT, CBC WITH 2 FT. DEPTH OF COVER. 
USE THE FOLLOWING BUILD INFORMATION FROM THE TABLE ABOVE: 

--- ." .. --.~-~--- .. --
" " "bb" • 

DIM 
0-10 FT BURIAL "bb" " " " dd" cc "f( " hh" 
DESIGN FILL "A') cc 
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--- ------
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62" f/4 6" #4 6" 

FOR EXTENSIONS OF EXISTING CBC'S OF S=5', S=7', AND S=9' 
SIZE SPANS NOT INCLUDED IN THIS TABLE, USE DIMENSIO~JS FOR 
NEXT GREATER SPAN TO BUILD. FOR EXAMPLE: FOR S=5' USE 
DESIGN DIMENSIONS FROM THE TABLE FOR S=6'. ALSO REDUCE 
THE S=6' TABLE LENGTH OF BARS" bb", "cc" AND" dd" BY ONE 
FOOT TO ACCOMMODATE THE SHORTER SPAN. SEE DETAILS ON 
SHEET 511-66-·4/6. ANY OTHER SIZES OF BOX EXTENSIONS 
NOT COVERED BY THIS MODIFICATION SHALL BE DONE THROUGH 
SPECIAL DESIGNS INCLUDED IN THE PROJECT PLANS. 

1'10. DATE REV. BY DESCRIPTION 
REVISIONS OR CHANGE NOTICES} 

ON 

CONCRETE BOX CULVERT SINGLE 
OPENING - DESIGN FILL 0-10 FT 

DIMENSIONS AND REBAR SCHEDULE 
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9" 

BonOM THICKNESS USE B 1/2" 
OUTL.ET AND 9 1/2" AT INLETS. 

W 

9" 

JU 

REINFORCING STEEL QUANTITY AND LENGTH 

CROSS DRAIN W H 
#4X 

PIPE DIAMETER NO. LENGTH NO. 
24" 4'-0" 2'-11" 4.3 .3'-9" 12 
30" 4'-0" 3'-5" 43 3'-9" 12 
36" 4'-6" .3'-1'" 46 4'-]" 12 
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MAIN BARS Y'a" x X 3····.sYo," (12 REO'D) 

SHIM BARS :x 6" x 3" x 3'-11~6" (2 REO'D) 
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1. WORKMANSHIP AND TO THE NEW 

2. 

3. 

4, 

MEXICO DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATION 
FOR HIGHWAY AND BRIDGE CONSTRUCTION, CURRENT EDITION. 

ALL CONCRETE SHALL BE CLASS "A'. CHAMFER EXPOSED EDGES 
OF CONCRETE UNLESS OTHERWISE NOTED ON THE DETAILS. 

REINFORCING BARS SHALL CONFORM TO AAS.H.T.O. SPECIFICATION 
M 31. GRADE 60. DIMENSIONS REFER TO THE CENTERLINE OF BAR 
UNLESS OTHERWISE NOTED ON THE DETAILS. 

STRUCTURAL STEEL SHALL CONFORM TO AA.S.H.T.O. SPECIFICATION 
M 18.3 AND SHALL BE GIVEN A PROTECTIVE COATING IN 
CONFORMANCE WITH THE SPECIFICATIONS. 

5. DROP INLETS MAY BE USED WITH EITHER R.C.P. OR C.M.P. R.C.P. 
IS SHOWN IN THE DETAILS .. 

6. QUANTITIES SHOWN ARE FOR INFORMATION ONLY. 

;::<::::Ji' (ALTERNATE METHODS) 

7. INSTALLATIONS SHOWN ARE FOR DROP INLETS LOCATED WHERE THE 
MEDIAN DITCH LINE IS ON A CONTINUOUS SLOPE. IF TH:: DROP 
INLET IS LOCATED AT A LOW POINT IN THE MEDIAN DITCH LINE, NO 
DIKE WILL BE REQUIRED AND DETAILS FOR SLOPES SHOULD BE 
SHOWN ON THE UPGRADE SIDE. THE TOP OF THE INLET GRATE FOR 
ALL MEDIAN DROP INLETS SHALL BE SET AT AN ELEVATION THAT 
WILL PERMIT THE USE OF 6: 1 OR FLATIER ROADWAY SLOPES 
OUTSIDE THE INLET GRATE. THE MEDIAN DITCH SHALL BE GRADED 
TO DRAIN TO THE DROP INLET. 

THREADED 
INSERTS, 
500# LIFTING 
CAPACITY 
(MIN.) 4 
REQUIRED 

END BARS 12" x 4" (2 
1716" (ll O.H. 

111) .. )S" I 16 1r 

8. THE URBAN GRATING DETAiL SHALL BE USED IN ALL CASES UNLESS 
NOTED ON THE PLANS AS ALTERNATE. 

1. SERIAL 62.3-01-1/1: JUNCTION BOX, GRATES. NOTES. AND QUANTITIES. 

2, SERIAL 623-02--1 DROP INLETS TYPE I AND II. 

3. SERIAL 623--03-1 DROP INLET TYPE 1\1. 

4. ROADWAY DESIGN DRAWINGS: FOR TYPE, LOCATION, HEIGHT, 
AND NUMBER REQUIRED. 

DESIGN ACCORDING TO AASHTO SPECWICATIONS CURRENT EDITION. 
DESIGN STRESSES: 

REINFORCED CONCRETE; f'c= 3,000 psi, fy= 60,000 psi, n"" 10 
STRUCTURAL STEEL; fs= 20.000 psi. fy= 36,000 psi 

EARTH PRESSURE: 36 Ib./cu.rt. EOU1V. FL.UID PRESSURE. 2'-0" SURCHARGE. 
LIVE LOAD ON URBAN GRATING: ONE 16,000 Ibs. WHEEL PLUS 30% IMPACT. 
LIVE LOAD O~~ RURl;L GRAT!NG: ONE 15,000 !bs. WHEEL PLUS 30% H·AP/\CT i 

35% OVERSTRESS. 

x 3" (2 REQ'D) 
412" X 3'-5" (5 REQ'D) NOTE: MEDIAN DROP INLETS. COMPLETE 

IN PLACE. WILL BE PAID FOR AT 
THE UNIT PRICE 81D PER EACH. PIPE 9" WALL 7 1/2" PRECAST CONC. CAP 

DIAMETER R.C. PIPE C.M. PIPE R.C. PIPE C.M. PIPE 
24" .136 Cu.Yd. .087 Cu.Yd. . 113 Cu.Yd. .073 Cu.Yd . 

30" .207 Cu.Yd. .136 Cu.Yd. ------- ---~-----

36" .293 Cu.Yd. .196 Cu.Yd. -- ---- - - ---- -- --

FOR PIPES SKEWED INTO WALL, MULTIPLY DEDUCTION 
BY THE SECANT OF THE SKEW ANGLE. 

(rOR CONTRACTOR'S INF'ORh4ATlm~ ONLY, NOT ITEh4) 

ESTIMA TED QUANTITIES TYPE II TYPE III 
PRECAST PRECAST 

#4Z CLASS A" CONCRETE REINF, CONC.CAP CONC,CAP 
LENGTH R.C. PIPE C.M. PIPE STEEL EST.WT. EST .WI. 
2'-3" 1.43 Cu.Yd. 1.58 Cu.Yd. 126 LBS. 1373 LBS. 914 L8S. 
2'-3" 1.47 ·Cu.Yd. 1.65 Cu.Yd. 126 LBS . 137.3 LBS. 914 LBS. 
2'-6" 1.90 Cu.Yd. 2.15 Cu.Yd. 151 LBS. 1752 L8S. 1294 LBS. 

x m" M.B. w/NUT & WASHER 

(USED TO SECURE GRATE IN P*I 
~! rn~ 

3" 

II ~ ~6V <TW. III 
718" 2' - 9%" 718" I 

SPA. @ 1 '-9" .3'-6" 

X 1 /2" x 0-6" 

.3' - 9" (0/, 6" O. H . ) 

Y~L MADE BAR FROM 3'-11 3/16" TO 

J'-11 REMOVW 3/16" DIM. 

MEDIAN DROP INLET 
JUNCTION BOX, GRATES 

AND 

ON' 

DESIGNED BY __ DRAWN BY2.l:SL CHECKED BY ~M 

NOTE: CONCRETE AND REINFORCING STEEL QUANTITIES INCLUDE TYPE II CAP AND DEDUCTIONS FOR CONCRETE 623-01-1 1 of 1 



,-------------------------------------------------

CUT ALL MAIN HORIZ. BARS 
IN TOP AND BOnOM SLABS 
TO 2" CLR. TO OUTSiDE \ 

----------------------------------------------------------, 
SKEW ANGLE 

12" O.C. 

/~ MODIFY 
@ 

CUTOFF 
WALL(TYPICAL) 

------WORK POINT (WP) 

\ 30' 
X SEE JOINT 

DETAIL" E" 

"~ ~SEE WINGWALL SHEETS 
~ 511-67-1/2 TO 2/2 

SKEW ANGLE 

#4HW2 @ 

12" O.C, \ 
SEE JOINT ~ \ 
DETAIL 'T' 

30' 

~ 
kl 

~( SEE 
DETAIL" A' FACE OF 

WALL ALL SKEWS. 
SEE~ 
DETAIL "c" 

LSEE 
DETAIL" Dn 

---- (TYP) , 
~#5W1 @ 

12" O.C. 

#5HWl @ 
12" O.C. 

I 
~7 

LSEE WINGWALL SHEETS 
511-67-1/2 TO 2/2 
(TYP). SIMILAR BARREL 

SIMILAR BARREL 
TO 8E USED FOR SKEWS OVER 

"L" 
LENGTH OF B,6,RREL 

NOTE: SEE SHEET 511-66-2/6 FOR 
BAR SIZES, NUMBER OF BARS, 
AND BAR LENGTH FORMULAS, 

#4HW21 107fe" J 

"ss" BARS 
CONTINUOUS 

~_+-+-1-__ ~ __ ~ __ _+ __ ~__r/-#5HW5 

"rr" BARS 
~h=:::!::==+=::::::'::~=====:::::':==::::=:j:===l~ CONTI N UOUS 

BARS 
@ 1 '-4" ~l;'lX 

-=2,--" ~H----I ~-" qq" BARS 
CLR. 

"pp" BARS 

~ SAME AS "mm" 

* INTERIOR W,6,LL 
NOT SHOWN 
FOR CLARITY 

"nn" BARS 

"mm" BARS 
CONTINUOUS 

20" MIN LAP , --1 

1'-11" OR "TT'-l" 

2 ' - 7" OR "TB" - 2" 
,-- - - -" .. --~---

MODIFY 
@ HEADWALL/ 
CUTOFF 

#4HW2 @ WALL(TYPICAL) 

12" O.C. 

---SEE ,JOINT SEE JOINT 
DETAIL" E" DETA.IL "[' 

-----------'-. 
--------SEE WINGWALL SHEETS 

#5HWl @ 511-67-1/2 TO 2/2 1~ 
12" O.C. (TYP). 

BACKER 
ROD 

JOINT 
SEALANT 

NOTE: DETA,ILS "A", "B", "c, & "D" 
EXTEND FULL HEIGHT FROM TOP 
OF PARAPET TO BOnOM OF 
CUTOFF WALL. THESE EXTENSIONS 
SH/\~L BE C/\ST I~HECRALLY WITH 

- ---i_ SEE 
DETAIL 
" F" 

PAYMENT FOR HEADWALL/CUTOFF WALL IS BASED ON "EACH" UNIT OF 
~AEASUREMENT FOR EACH NEW BARREL CONSTRUCTED. IN CASE OF 
TYPE " CONNECTION EACH HEADWALL/CUTOFF WALL UNIT SHALL BE 
PAID FOR, I.E. TWO PER CULVERT EXTENSION. 

ALTERNATIVELY, II COMPLETE CONCRETE BOX CULVERT MAY BE P/\ID 
FOR UNDER CLASS "M" CONCRETE BY "CU.YD." ITDA 511030 AND 
GRADE 60 REBAR BY "LBS." ITEM 540060. 

o 

WALL (NO 
CONSTRUCTION JOINT). ELEVATION 
AT EXTENSION SHALL BE EQUAL TO 
PARAPET. 

ON 

CBC HEAD/CUTOFF WALLS - ALL 
DESIGN FILLS-O' 15° 30' 45° SKEWS 

STRUCTURAL SECTIONS AND RE 
-----,=,--".--

APPROVED--=;'¢=~y,~~~~---
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-----------------------------------------------_. __ .. -._----... _. 

- I - --.-.---- - ---.. -- -----, 

AND CUTOFF WALL DIMENSION & GRADE 60 HEADWALL AND CUTOFF WALL DIMENSION GRADE 60 HEADWALL AND CUTOFF WALL DIMENSION & GRADE 60 HEADWALL AND CUTOFF WALL DIMENSION GRADE 60 
BOX :RT REINFORCING BAR SCHEDULE SIZE AND NUMBER REINFORCING BAR SCHEDULE SIZE AND REINFORCING BAR SCHEDULE SIZE AND NUMBER REINFORCING BAR SCHEDULE SIZE AND NUMBER 

OF BARS OF BARS RH)( IIRl="n' OF BARS REQUIRED) OF BARS JIJ()~jll\l.ll1 

nlM~ NS IN:--' 

o DEGRE SKEW 15 DEGREE SKEW 30 DEGREE SKEW 45 DEGREE SKEW 
-.- "m .... ,·m .. ' .. ·"·--·-·r----c"-n-n--"-------.... --:":-pp' "qq" "rr" "ss" mm" "nn" "pp' "(!.qU __ .. ".rr" "ss" ";;mm" "nn" I " ," "qq" "rr" "ss" "mm" "nn" "pp" "qq" "rr __ :---"~~ 

I ~ :0 ~ 1:0 ':0 :0 :0 ~ '" I~ ~ 1:0 ~ ~ I~ ~ ~ 1:0 i:o :0 I :0 ~ '" 1:0 i', :0 :0 :0 t 
~ ~ W I ~ 5 ~ Ii ~ 5 5 t;J I ,I I~ ~ I~ ~ ~ ~ I~ ~ ~ ~ Ie): cr cr cr I I ! Icr cr 15 cr 15 ~ 
z 2:i 23 9 ~:=J w ~ ~ w ~ ~ w ~ ~ w ~ ~ w ~ ~ W ~ ~ ~:=J W I~ ~ W ~ ~ I~ ~ w ~ ~ w I~ ~ ~ ~ I~:=J W ~ ~ W ~ ~ w I~ iQ W I'~ ~ W ~ iQ w I~ ~ ~ ~ W I~ ~ LIe ~ iQ w I~ ~ W ~ ~ w i~ ~ W ~ iQ 
~ ~ ~ ~ ~ ~ ~ ~ eli Si ~ eli ~ ~ eli Si ~ eli Si ~ eli ~ ~ eli ~ ~ ~ I~ eli Si ~ eli Vi i~ eli Si ~ eli, Si ~ eli Vl ~ ~ I~ ~ Si I~ eli ~ ~ eli ~ !z ~ ~ ~ as Si ~ eli Si ~ eli ~ ~ ~ I~ CiS ~ ~ ~ ~ :~ as ~ ~ as ~ '~as Si ~ CiS 

-4~-- 2' 12" #7 2 #7 2 #7 2 #4 2! #7 2 #7 2 12" #7 2 #7 2 #7 2 #4 2 #7 I 2 17 2 12" #7 2 #7 2 1 #7 2-- #4 2 #7 2 !7 2 12" #7 2 #7- 2-- #7 2 #4 2 #7 2 #7 2 

4' 3' 112" #7 2 #7 2 #7 2 #4 2 #7 2 #7 2 12" #7 2 #7 2 #7 2 #4 2_ #7 2 17 2 12" #7 I 2 I #7 2 I /7 2 #4 2 I #7 2 17 2 12" #7-"2- _1{7-2 #7 2 #4 2 #7 2 #7 2 
----4 1 

- 4' 12" #7 I 2 #7 2 #7 2 #4 2 #7 2 #7 2 121) #7 2 ~7 2 l7 2 ~4 2 17 2 17 2 12" #7 2 ~7 I 2 17 2 114 2 #7 2 ~7 2 1211 #7 2 #7 2 "#7 2 #4 2 #7 2 #7 2 

~'--1-2' 12" #7 2 #7 2 #7 2 #4 2 #7 2 #7 2 12" #7 2 17 2 I 17 2 14 2 17 2 17 2 12" 18 2 IS 2 17 2. #4 2 #8 2 17 2 12" #10 2 10 2 #7 2 #42#9 2 /18 .1 __ _ 
6' I 3' 112" #7 2 #7 2 #7- 2 #4 2 #7 2 #7 12 12" #7 2 17 2 .. 17 2 f4 2 17 2 #7 2 12" I 18 2 [S 2 17 2 #4 2 #8 2 17 2 12" #10!- 2 10 2 #7 2 #4 2 #9· 2 #S I 2 

6' 4' '12" #7 2 #7 2 #7 2 #4 I 2 #7 2 #7 I 2 12" 1#7 2 #7 2 #71 2 14 2 17 2 #2 2 12" IS 2 18 2 17 2 #4 2 #8 2 1#7 2 12" 1#10 2 , 10~ 2 #7 2 #4 2 #9 2 #8 2 

6' I 5' 112" #7 2 #7 2 17 2 #4 2 #7 2 #7 2 12" #7 2 #7 2 #71 2 I~ 2 /7 2 #7 2 12" i8 2 IS 2 /7 2 #4 2 #8 2 #7 2 12" #10 2 #101 2 #7 2 #4 2 #9! 2 #8 2 

6' 6' 12" #7 I 2 #7 2 [7 2 14 2 If? 2 #7 2 112" I #7 2 #7 2 #7 2 14 2 17 2 #7 2 12" 18 2 #8 2 #7 2 #4 2 #8 2 #7 2 12" 1#10 2 # 1 0 1 2 I # 7 2 #4 2 #9! 2 #8 2 
6' 7' 112"#72 #712172 #4 2 #7 2 #7 212" #72 #72 #7 21:42 172 #7212" IS 2 #8 2 #72 #4 2 #8 2 #7,212"1#102 #10 21172 #412 #9 2 #8 2 

~----. 4' 12" #7 2 #7 2 I-'~ 2 #4 2 #7 2 #7 2112"1#912 #9 2 #7 2 #4 2 #8 2 #S 2 12" #102 #10 2 #712 #4 2 #10 2 #9 1 2 14"1#113 #113 j l912 #5 2 #11 3 #113 

8' 5' 12" #7 2 #7 2 17 2 #4 2 #7 2 #7 2 12" #9 2 #9 2_ #7 2 #4 2 #S 2 #S 2 12" #10 2 #10 2 #7,2 #4 2 #10 2 #912 14" #11' 3 #11 3 19 i 2 #5 2 #11 3 #11 3 

8' 6' 12" [721#72 #7 2 #42 #72 #7 2112" #9'2 #9 2 #7 2 #42 #8 2 #8212"#102 #10 2 #7 2 #4 2 #102 #9 214"#113 #11 3 #921#512 #11 3 #113 
8' 7' 12" 2 #7 2 #7 2 ,4 2 #7 2 #7 2 112" #9 2 #9 2 #7 2 #4 2 #8 2 #8 2 12"1#10 2 #10 2 #7 2 14 2 #10 2#9 2 14" #11 3 1#11 3 #9 2 1#512 #1113 #11 3 
8' 8' 12" 17 2! #7 2 #7 2 F4 2 #7 2 #7 2 12" #9 2 #9 2 #7 2 #4 2 #8 2 #8 2 12":#10 2 'rl0 2 #7 2 12 #10 2 #9·2 14" #11 3 #11 3 #9 2: #5 2 #11 3 1#11 3 

10' 3' 12" #72 #7 2 #7 2 !4 2 #7 21#7212"#102 #10 2 #8 2 #512 1111-012 #9 21'" #113 ¥11 ,3 #9 2 :62 #11 3 ,1 ,3 24"#113 #11 3 #11 21#52 #1113 #113 

10' 4' 12"lf7 21#7 2 #7 2 '412 #7 2 #7212"#102 #10 2 #8 21#52#1012 #9 214';#113 113 #9 2 #6 21#113 11,3 24"#11 3!#11 3 #112 #6 2 #11 3 #11 3 

10' 5' 12"1 {I 2 1 #712 #7 i 2 :4 2 #7 2 117 2 12" #101 2 #10 2 #8 2 1#5 2 #10 2 #9 2 14" #11 3 #11 3 #9 2 #6 2 #11 3 11 3 24" #11 _~1#11 3_Ji.2"1.. 2 £ 2 #11 3 #11~ 
10' 6' 12" #7 2 #7 2 #712 #412 #7 2 #7 2 12" #10 2l#._)O 2 #8 2 1'5 2 #10 2 #9 2 4" #11 3 1111 3 #9 2 #6 2 #11 3 11 3 24" #11 ,3 1#11i 3 #11 2 116 2111 3 #11 3 

10' 7' 12" #7 2 1#7 2 #7 2 #412 #7 2 #7 2 12" #10 2 1#10 2 #8 2 i5 2 #10 2 #9 2 14" #11 3 #11 3 #9 2 #6 2 1#11 3 1#11 3 24" #11 3 1#11 3 #11 2 #6 2 #11 3 #11 3 
10' 8 12" 11712 fl 2 #7 2 114 2 #7 2 #7 212"1#102 #102 #8 2 !5 2 #10 2 #9 214" #113 #11 3 #9 2 #6 2 #11 31#11 324"#1131#113 112 #6 2 #11 3 #11 ~_ 
10' 9' 12" #7 2 #712 #7 2 #4 2 #7 21#7 212"1#102 #1012 #8 2 [52 #102 19 214" !11 3 #11 ,3 #9 2 #6 2 #11 3 #11 324"#113 #11 3 112 #6 2 #11 3 #11 3 

10' t 10' 12" #7 2 #7 2 #7 2 #4 2 #7 2 #712 12" #10 2 #10 2 #8 2 !5 2 #10 2 f9 2 14" 11 3 #11 3 fl9 2 '#6 21#11 3 #1113 24" #11 3 #11 3 '11 2 #6 21#11 3 #11 3 

10' 11' 12" #7 2 #712 #7 2 #4 2 #7 2 117 212"1#102 #10 21#8 2 2 #102 19 2 1 1" ill 3 #11 3 #9! 2 '6 2 '#113 #11 324" #1131#113 #11 2 #6 211 3 #113 
10' 12' 12" #7 2 #7 2 #7 2 #4 2 #7 2 #7 2 12"1#10 2 #10 2 #8 2--,--'15 2 # 0 2 19 2 14" '11 3 #11 3 #9 2 '6 2 1#11 ,3 #11 3 24" #11 3 #11 3 #11 2 #6 '2- '11" 3 #11 3-

12' 6' 12" #7 2 #7 2 #7 2 14 2 #7 2 #7 2 14" #11 3 #10 3 #11 2 !6 2 #11 3 10 3 24" 11 31#11 3 #11 2 '6 2 #11 3 #9 3 48" #11121112 #S111 #5 111112 #1112 

12' 7' 12" #7 2 #7 2 #7 2 /4 2 #7 2 #7 2 14" #11 3 #103 #111 2_ ~_ 2 #~1~_JiJ.SJ._ 3 24" 11 3 #11 3 #11 2 #6 2 #11 3 #9 3 48" #1112 il1 12 #8 11 #5 111_1_12 1112 
12' 8' 12" 117 2 #7 2 #7 24 2 #7 2 #7 2 14" #11 3 #10 3 #11 2 16 2 #11 3 #10 3 .24" #11 3 #11 3 #11: 2 #6 2 #11 3 #9 3 48" #11 1211 12 #8 11 #5 1111 12 111-12 

12' 9' 12" #7 2 #7 2 #7 2 '4 2 #7 2 117 2 14" #11 3 #10 3 #11 2 16 2 11 310 3,24" 1/11 3 #11 3 #11' 2 #6 2 #11 3 #9 3 48" #111211121#8111 #5 11 #1112 1112 

12' 10' 12" #7 2 #712 #7 2 '4 2 #7 2 1#7 2 14"1#].'1 3 #101 :5 #1112 16 2 11 310:3 24" #11 3 #11 3 #11 2 #6 2 1#11 3 1#9 .3 48" 111 1211 2 #8 11
1

#5 11 #11 12 #11 12 
12' 12' 12" #712 #712 #7 2 1 #412 #7 2 #7 2 14" #11 3 #10 3 #11 2 16 2 11.3 10 3 24" #11 3 #11 3 1#11 2 #6 2 11.3 i #9 3 48 111 12 '11 12 #S 11#51-11#11-12 #11-12 

14' 8' 12", #712 #712 17 2 #4 2 #7 2 #7 2 24" #'11 4 #11 4 #10.3 18 ,3 #11 410 4 36" #11 9 1#11 9 #9 8 #6 8 11 9 #11 9 148" '11 1211: 12 #8 11 #5 11 #11 12 #11 12 

14' 9' 12" #7 2 17 2 17 2 #4 2#712 #7 2 24"11_1 4 #11 4 #10] 3 18 3 #11 4_10 4 36" #11 9 #11 9 #9 8 #6 8 11 9 1#11 9 4S" !11 1211 12 #8111..#5 11 #1-1 12 #~~2 
14' 10' 12" #7 2 17 2 P 2 i #4 2 #7 2 #7 2 24" #11 4 #11 4 #10 3 #S 3 #11 41-6 4 36" #11 9 #11 9 #9 8 #6 8 11 9 1#11 9 48" 11-1 1211,12 1{8! 11 15 11 #11 12 n11 12 

14' 11' 12"1 #712 17 2 #7 2 1#4 2 #7 2 #7 2 24" #11 4 #11 4 #10 3 #8 3 #11 4 10 4 36 #11 9 #11 9 #9 8 #6 8 #11 9 i#11 9 48"\#11112 11112 #S i 11 #5 111#11 12,1,11 12 
14' 12' 112" #7 2 '1 2 1.1 2 #4 2 11 2 11 2 24" #1'1 4 #11 4 #10 3 #8 3 ~ 4 '10 4 3'" #11 9 1#11 9 #9 S #6 8 11 9 '#11 9 48" #11 12 '11 12 #8 11 #5 111#11 12 ii11 12 

~-1Y--112" #7 2 #7 2 #7 2 #4 2 17 2 17 2 24" #11 4 1111- 4 #10 3 #8 .3 #114 '10 4 36" #11 9 1#11 9 #9 8 #6 8 ::-11 9 1#11 9 48" #11 12 :11 12 #8 11 #5 11 #11 12 hl1 12 

14' 14' 12" #7 2 #7 2 #7 2 #4 2 17 2 17 2 24" #11 4 #11 4 #10 3 #8 3 #11 4 110 4 36" #11 9 #11 9 #9 8 #6 811 9 #11 9 48" #11 12 '11 12 #8 11 #5 11 #11 12 kii 12 

EXAMPLE OF USE OF THIS TABLE: 
PROPOSED STRUCTURE - DOUBLE BARREL, 12 FT, SPAN/10FT. HEIGHT, 
CBC WITH 30' SKEW, 
USE THE FOLLOWING BUILD INFORMATION FROM THE T,A,BLE ABOVE: 

BOX CULVERT 
NOMINAL 

DIMENSIONS 

o 

HEADWALL AND CUTOFF WALL DIMENSION GRADE 60 
REINFORCING BAR SCHEDULE SIZE AND NUMBER 

OF BARS 

30 DEGREE SKEW 

" nn" " pp" 

I~ 
I ~'5: 

~ 
o 

LL 
o 

~ 
o 

LL 
o o 

~ 
o 

w 
ZO 

II cr cr cr cr ~ 
W W W W W 

cr 
W 

w m Vl 

LENGTH OF BARS: THE LENGTH OF "nr.m", "nn", "n", "55", & #5HW5 
SHALL BE DETERMINED BY: 

LENGTH = [[[CWO" 5" *(N~ 1)]]/COS(SKEW ANGLE)] -4" 
(ROUND DOWN TO NEAREST /:2") 

THESE BARS SHALL BE FURNISHED IN FULL LENGTHS CALCULATED OR 
BE MECHANICALLY COUPLED BY DEVICES LISTED ON THE N MDOT 
APPROVED PRODUCTS LIST, 

N = NUMBER OF BARRELS (1, 2, 3, OR 4) 

"qq" BAR LENGTH = "H" + 59" 

pp BAR = ["H" 
2*STANDARD HOOK 

MI~1. OR ("TT"+"TB"+8") IF LARGER)]-1O"+ 

FOR EXTENSIONS OF EXISTING CBC'S OF S=5', S=7', AND S=9' 
SIZE SPANS NOT INCLUDED IN THIS TABLE, USE DI/\,1ENSIONS, BAR 
SIZES, A,ND I\jUMBER OF BARS FOR NEXT GREATER SPAN TO 
BUILD. FOR EXAMPLE, FOR S=5' USE DIMENSIONS AND BAR 
DETA,ILS FROM THE TABLE FOR S=6'. USE S'-"5' IN FORMULAS TO 
DETERMINE LENGTH OF BARS "mm", "nn", "ss", "rr", AND #5HW5, 
ANY OTHER SIZE OF BOX EXTE~jSIONS NOT COVERED BY THIS 
MODIFICATION SHALL BE DONE THROUGH SPECIAL DESIGNS 
INCLUDED iN THE PROJECT PLANS, 

NOTE: 
THIS TABLE IS FOR USE WITH ONE TO FOUR BARRELS, FOR FIVE 
OR MORE BARRELS USE cQt.,mINATIONS OF ONE TO FOUR 
BARRELS REPEATING THIS DESIGN, 

NO, DATE REV, BY 

DE 

CONCRETE BOX CULVERT HEADWALL 
ALL DESIGN FILLS-O· 15° 30· 45· 
SKEWS DIMS AND REBAR SCHEDULE 

APPROVED--Tf--~~~~..._I_;:;~---

N 

.. ~~ 
Vl_ 

~w 
IO 0_ 
-Vl W z I_ 

W ~~ W ~~ W ~iQlw ffiVl w CD Vl 

N ::J« t:! ::J« t:! ::J« N 3~ N 3~ 
Vi ZCD Vl ZCD Vl zCDI Vi ZCD Vi ZCD 

N 3~ 
Vi zm 

DESIGNED CHECKED BY.J:I..QlL 
r---------------~----

12' 10' 24" 3 # 11 3 # 11 2 i #6 2 i # 11 3 3 2 OF 6 




