2l/," CLEAR WHEN GENERAL NOTES
FILL HEIGHT IS < 2'-0" L = LENGTH OF 1. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).

A . g
o_d1 BARS TOP SLAB: #4 © 0" FOR TOP MAT, SEE TABLE FOR BOTTOM WAT. . dy BAR TYPICAL  STIRRUPS CONCRETE BOX CULVERT 2. AL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.
@ —nn . @ —_an
‘ BOTTOM SLAB #4 @ 1'-0" (CONT.) FOR TOP AND BOTTOM MATS ‘ 10 * FINISHED . 3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED
l 2 (TYP) pign r-o SLOPE _ ONLY IF APPROVED BY THE ENGINEER.
e ‘ 7 ? === : 2 4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
— L e ] | 3'-L — T 5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1.
L o cem OPTIONAL CONSTRUCTION T - U 10" % 6. ANY CULVERT SPAN 20 FT.OR GREATER, A FOUNDATION INVESTIGATION AND REPORT ARE REQUIRED.
(TYP.) JOINT (TYP)) Sk * (Ze (’(r:g]N,l-L)) S 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, fic.
b e o6 . {11 NI 8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
[ Cl@(TﬁflR) 2 o - Tt 9. REINFORCING STEEL SHALL BE GRADE 60.
- 1 vl @fTBY,,P') v F_JML_ 1o s 10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:
di BARS #4 @ I'-0" (TYP.) REINFORCING BAR SIZE: #4 #5 #6 #7 #8 #9 #10 | #1
R V2 C2@FT6YIIP.) %ACH ';ACE UF ALL WALLS SPLICE LENGTH: 1|_3I| 1|_7|I 2|_5|I ZI_IOII 3|_8|I 4|_8|I 5|_11|I 7|_3|I
CONT. 0" 6 [
#4 BY 20" @ 1'-6" WHEN THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
. AN APRON IS REQUIRED ON THE
ok boe 6" N QUTLET END (PROJECTED OUT 1-0") BAR SIZE: # | #5 | #6 [ #7 | #8 | #9 | 40 | #1
2 /C2 h2 WZ@(TBY"P) vz \‘x -. SPLICE LENGTH: - 1'-4" 1-7" -1 216! 3 31| 410
1] / bj@ 6" _ it ﬂz (CONT.) (3 TOTAL) THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.
{]e.o y —t v {1, ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.
ORI / I g ! f Y N 12. WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
oo == e 3-0" MIN. - STANDARD PLAN M-601-20.
f | U e | : OR AS SPECIFIED 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.
— W | S | TW — OV THEPLANS T ~—3" CLEAR “SBOTTOM SLAB  14. THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THE
| . REINFORCING TOP OF PAVEMENT.
v (P(LCBSIET'D ~— 44 [0 10 15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED .
SECTION B-B SO \ 16. FOR FILL HEIGHTS LESS THAN 2 FT. A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR
TR K THE TOP OF THE TOP SLAB AND 18 INCHES DOWN FROM THE TOP OF THE EXTERIOR WALLS.
¢ t1OR to by OR by ¢y — 7. FOR FILL HEIGHTS LESS THAN 2 FT,THE dy BARS FOR THE BOTTOM MAT OF THE TOP SLAB
/ e o SHALL BE AS FOLLOWS:
/ /4 / . S 6 8 10 [12,14, 16,18, 20
|4 ¥ IR - y 17, 10, 10,
'/ / 7T SECTION A-A BARSIZE: | #5 | #6 | #6 #5
[ '.‘ B SPACING 1I_OII II_OII 0|_6|I DI_6||
s A MIN. LAP SPLICE DESIGN DATA: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

RATING DATA: 2ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION
fy= 60,000 psi.,
fle= 4,500 psi.,

(TYP.)

Ll R REINFORCING

LOADING DATA:
LIVE LOAD = AASHTQO LRFD, HL-93 TRUCK, HL-93 TANDEM, COLORADO PERMIT TRUCK, AND NRL
A DEAD LOAD CASE 1: VERTICAL EARTH LDAD = 120 LBS./CU.FT.

=
Pt ‘
L HORIZONTAL EARTH LOAD = 30 LBS./CUFT
‘ — N J BARS (SEE NOTE BELOW) = /CUFT.
\y\\\/\/\/\f\— CONSTRUCTION JOINT DEAD LDAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU. FT.

—:_ (TYP.) N J BARS (SEE NOTE BELOW) HORIZONTAL EARTH LOAD = 60 LBS./CU.FT.
| T~
| \
CULVERT € HEADWALL BENT

THRUST IS NOT CONSIDERED IN THIS STANDARD, L.E. THRUST = 0.
WEARING SURFACE - 12 INCHES THICK CONCRETE PAVEMENT.
ANGLE
P
REINFORCING PLAN

)

5 '/ — LENGTH (TYP.)

( i oy NGTH (TYP. TOP SLAB
[\ ' -

)\

Z BARS

\ DEAD LOAD - TYPE 7 BARRIER.
EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL.

EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE DESIGN BUT
BOTTOM SLAB 3" 6" 6" EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION.

REINFORCING LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT.OF EARTH
(TYp.) % IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1, SHEET 20,

Z (CONT.)

; l AND THE INFORMATION BELOW):
-o" . STAGE 2 STAGE 1
1o BAR EPOXY | BLACK | - ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.
Tt SIZE (#) X X NOT TO SCALE - ANY SPECTAL DESIGN FOR STIRRUPS WILL NOT BE MEASURED AND PAID FOR
i (FT-IND | (FT.-IN.) SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
5 EA SAVE SIZE AS 7 BAR 4 2-4 1-11 - HEADWALL DIMENSION AND CONCRETE QUANTITY
. 5 2710 24 SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 20.
@ EACH END DF HEADWALL X 5 5 210 CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION - POST ANCHORS SHALL BE PROVIDED ACCORDING TO STANDARD PLAN
= Z i 3 NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TO THE ¢ OF THE BOX ONLY. M-606-1, SHEET 20.
. THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS EXPENSE TO SUPPORT TEMPORARY - POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
Vi +1-0 8 5-3 4-3 LIVE LDADS DURING STAGE 1 CONSTRUCTION. J BARS SHALL BE THE SAME SIZE AS THE TOP AND OF GUARDRAIL WILL NOT BE MEASURED AND PAID
¢ 9 6-8 5-5 BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS TO SUPPORT. FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
SECTION C-C - POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE,
SHALL CONFORM TO ASTM A 36 OR AASHTO M 169 STEEL.
HEADWALL CORNER REINFORCING DETAIL 18. SEE M-603-3 FOR PRECAST CONCRETE BOX CULVERT DETAILS.
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SINGLE CONCRETE BOX CULVERT DIMENSIONS, QUANTITIES & RATING FACTORS (EXCLUDING HEADWALL & TOEWALL QUANTITIES)

BOX SIZE L SLAB & XIALL BAR SIZES A DIMENSIONS QUANTITIES RATING FACTORS
S [ R | HT._[WIDTH| ALLOWED [THICKNESS (INHES) [ & 1T T5] by [wrF & wa[ct¥ [ca hi | hp | vi | va | v3 | CONCRETE | REBAR STL WATERPROOFING  HL-93 HL-93 COLORADO NRL
FT | FT | FT-IN | FT-IN| FT-FT Tt | Tb W # NO. | FT-IN | FT-IN | FT-IN | FT-IN | FT-IN CY/LF LBS/LF SY/LF INVENTORY OPERATING PERMIT VEHICLE
8-8 7-8 <2 10 0 4 4 5 4 3-5 4-4 7-7 3-1 - 0.905 215 1.185 1.23 1.59 2.03 2.09
6 7 8-45 | 7-8 2108 [85] 8 0 4 5 5 4 4 3-10 4-4 7-¢ 2-11 - ;.523 99 1.67 2.17 2.51 2.58
8-5 7-8 8 170 15 | 8. .5 0 4 5 5 4 4 3-8 2-4 7- 3-0 -9 0.834 90 + 3 3 Iy
8-5 7-8 [15 70 20] 8 .5 0 4 515 4 5 4 3-8 2-4 7 3-0 -9 0.834 90 + * 4 *
7-9 -E 2<Tl§ T 05 % 4 : g :-E ‘-: 6~ 3- - .99 51 1.407 1.10 1.43 1.65 1.63
- 9. 0 4 6 -8 2- 6 = -10 0.90 . . . .
6 ;-6 8 810158595 0 4 4 5516 3-7 2-4 6-6 3] -10 EZ; 22((3) 1:9 227 229 2:6 HEADWALL AND TOEWALL QUANTITIES
7 -8 15 10 20 8. 9 0 4 4 516 3-7 2-4 6-6 3- -10 907 216 * 3 * *
O I 8 R I T A S W o6t 240 S Tor 558 i Vo
8| 8 o= - 3 : : : e e S R : - - : - HEADWALL
1;0 E TT% £ S § . . % 3 2 = ;9 ;;’ . 08l 2§§ — 11’2 1;45 1%9 1%5 BENT ANGLE 90° TO 75° 74° T0 60° 59° TQ 45°
0 o < 5110, [ ‘ 84 35 [ 24 [ 100 [ 32 274 : § : i ~ CLEAR SPAN REBAR REBAR REBAR
-7 -8 9 0 0 8 -6 2~ 0-7 3- =! . . . .
10 _g _lEl g;ﬂ 135 l% ? 1:5 : : : gg ‘_g ‘_: g_g g_ - g égz lfl 299 232 235 (S) Z [STIRRUPS QUANT. Z [STIRRUPS QUANT. Z [STIRRUPS QUANT.
- - 15 T0 20| 4 4 6 4- 2-5 = - - 353 + (3 3 *
7-11.5 - <2 1251 11 0 4 8 8 4 515 [87] 58 2-7 6-10 3-7 2 17 3. 1.630 1.05 1.36 1.49 1.48 # # LBS/LF # # LBS/LF # # LBS/LF
6 7-1 -8 27010 9 0 0 4 6 6 4 5 |72 ] 5-5 2-7 6-7 3- 1-1 55 246 1.25 1.62 1.88 1.84 6 4 4 22.8 4 4 22.2 6 4 34.6
7-8 -8 [10 TO 15| 10 0 0 4 6 6 4 5 72 42 2-7 6-8 3- 1-1 .091 242 + + * *
<5 i A 135 £ 5 y 7T y g AT N A o) g_ % 1378 o 1630 707 37 47 743 8 s s 23.0 > 4 28.8 ! s 4.0
-11. -8 . 4 9 9 4 95 — 2- = - . 3 . . K .
0|8 95735 -8 1% TT% 11% s.ct)a 8 g [ 6 | 6 2 g :E s-g ‘-; g-g g- i_i .10511 %E% 120 157 1.82 1.78 10 5 4 28.5 6 4 35.1 9 4" 68.7
x ~0 4 6 6 4 8 4-, 2- = -] | .2 + * * *
T e e e e e e e e e o = o k2 - R . TR 2 B L S S T T .
-~ 2. . 4 9 9 4 - ! - - = -4 4 . . . . .
o B e T T o B
E -] 4 6 6 4 4- -~ - 3-2 - 4 85 *
12-0.5 ] 12-0 [ 15 TO 20] 12 [12.5 2 4 6 6 5 5 [ 91 [ 47 2-10 | 10-10 3-4 2-6 4 315 + * 4 + 16 6 4 33.1 8 5 54.0 * * *
8-1.5 3-8 <2 135 12 4 919 4 6 |97 ] 55 3 6-11 3- 2-1 44 433 1.852 03 1.33 1.42 1.39 18 7 4 39.5 9 5 63.3 * * *
7-7.5 3-8 27108 [95] 10 0 4 717 4 78 | 6-4 3 6-7 3-5 1-11 9 339 27 1.65 1.89 1.84
6 7-9 3-8 8 T0 12 9.5 [11.5 0 4 7 7 4 78 5-1 3 -7 -7 2-0 56 333 28 2.95 3.25 3.54 20 7 4 39.3 * * * * * *
-0.5 | 13- 12 T0 16] 12 [125 1 4 717 4 8l | 5-0 3-1 -10 3-7 2-0 453 339 4 * . *
-0.5 4-0 16 TD 20] 12 [12.5 2 7 7 E 81 5-. 3-2 6-10 3-8 2-6 .503 361 + * K3 * CONCRETE QUANTITY = 0.086 CY/LF
0-1.5 | 13-8 <2 13.5] 12 0 4 919 4 05 -6 3-0 8-11 3-7 2-1 S 462 1.852 .00 1.29 1.37 1.35
9-8 3-8 2108 [95]105 0 4 717 4 6 | 5- 3-0 8- 3-6 1-11 337 355 21 1.57 1.77 1.73
12 8 [9-95 3-8 8 T0O 12 10 [11.5 0 4 7 7 4 6| 5-5 3-0 -8 3-7 2-0 401 358 32 3.01 3.31 3.60
9-9.5 [ 1310 [ 12 T016] 10 [IL5 ] I T 1771 4 9 50 [ 31 | 88 [ 37 [ 20 761 360 . . . 0 NOTES
10-0.5 | 14- 16 TD 20| 12 [12.5 2 717 4 9 | 5] 3-1 -10 3-7 2-1 .651 385 * * * * -
I mELE MRl R S — O M B 4 i — 115 50 & L5 1. SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN
¢ I J. R )~ - )~ . . .. . ! ! .
11-9.5 3-8 8 T0 12| 10 [ 11.5 0 7 7 4 5-1 3-0 0-8 3-7 2-0 1.524 2.08 2.70 2.97 2.16
e S 1E N A (V2805 SO B 11 N 77 1 7 51 | 32 | 108 | 40 | 2-0 1597 iy . . . ry LENGTH; 12 INCH SPACING ELSEWHERE.
2-1 4-0 16 TD 20[12.5 . 2 5 7 7 4 7 7 197 [ 5-2 3-3 10-10 4-0 2-1 .821 462 4 * 3
R etk R I R T e e 190 s 2074 A8 143 48 1 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TOEWALL AND ARE BASED
o [ZESTITe T eTo8 o T : A A S ) 362 18 k) 216 25 R - ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.
e AN BV L . — e e ey 228 2 2 [ 2 e QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS.
B 1o 101 1 T R I I o B Eon ° o e i
- - 0 ~ 871 59 | 3 5 2 | 2 : 5 * 3. SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A
10-4 -8 < 4 14 6 | 6 5-1 3-6 11 3-9 2-0 .848 502 2.074 1.12 1.46 1.60 1.52
% 128 [z 105 95 05 10 1 S T B A S T o1 1t 15t 189 125 SPECIAL DESIGN IS REQUIRED.
B R R Ea T T e I e i
~I1.5 [ 156 [ 10 10120 [ [125] 10 [ 4717 59 | 35 | 89 | 4 | 2 630 479 2.62 340 374 1.07 4. FOR HEADWALL AND TOEWALL DETAILS SEE M-601-1, SHEET 10F 2.
e EESESCIRIERSEaaRanssmnias
1254: -8 ?<2 s g it 0 4 g g g 3% ;- 36 | 10- 39 %-g ngé g_g 2.074 9 112% {9 g% 5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TO 2 FT, ALL
85 15-8 [ 2 9. 0 L 0T 73 1 55 [10-7 [ 5T 2+ : : : : : REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED
" 111‘_;19905 e 82 f'i% "§5 : : § % % § § 2 §é fﬁ %é’ géé 52—‘; 2%48 %{g ?zg Zg BY AN ASTERISK (* ), AND THE d; BARS IN THE TOP MAT OF THE TOP SLAB
-8 0 T0 0 4 0 - = = - 2~ . 3 . A . 2.
2-1.5 -8 2 T0 14] 12 5 0 4 5 7 1 7 [100] 5- 3-! 10-10 [ 4-2 2-5 .850 53 1.78 2.31 2.23 .58 SHALL BE EPOXY COATED.
2-1.5 [ 15- 4 81 12 [135 1 5 7 7 3] 5- 3 10-10 4-2 2-7 .925 56 + 3 4 *
55 | 17-8 [ 5 [14.5 0 4 5 717 [17] 6= 3= 0 [ 4-3 | 2-3 979 596 2.296 1 144 1.46 1.37 6. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-CDATED AND UNCOATED BARS.
6 7-10 7-8 2 6 [10.5]11.5 0 4 5 7 17190 8-3 3= 6-8 4-0 2-3 .570 522 1.02 1.32 1.36 1.32
7-10.5 ] 17-8 6 170 8 [105] 12 0 4 5 8 8 -6 3- 4-9 -5 .597 569 1.78 2.32 2.63 3.15
1%-% ;:_ 8<g 0 1%.55 155 8 L g g S _4; 3- LS ‘-g ?gg 627g — 9.?;) 21211) 0.33 3{;7 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR
6| 8 [OI0T178 T 7106 [T05[M5] 10 L 771981 B3 [ 300 | 86 | 40 | 7-5 503 25 : 09 Y] 15 175 SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISE
9-105| 178 | 6 10 8 [10.5] 12 0 4 5 8 | 8 |98 3= 8 | 49 | 25 721 604 77 2.29 257 3.02 (IF AVAILABLE ON THE TABLE).
S e I R
1o L0 ;-' 2105 0SS0 : ST Eé 3 2 40 z3 gﬂ o7 : 23 :6% Ex 133—72 A 8 FOR SIZE AND SPACING OF THE BOTTOM MAT BAR#S IN THE TOP SLAB SEE TABLE ON
~105] 17- 8 [ 8 [106 3 81 49 [ 2 : : 2 : M-601-1, SHEET 1 OF 2. ALL OTHER dy BARS ARE #4's AT 1'-0" SPACING. THE NUMBER
12-0.5 | 17+ 3 5 6 3~ 0- 4-1 2-6 953 47 01 AT 40 A
iz }T% 150 llié_ B ; o : §§ e e e = g‘ﬁ 5 f% o 50 5 OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS AND
- 9-8 5 (12, 4 8 - 4-, — ! - . . . 43 .
18 9-11.5 9-8 STO 7 [ 11 125 4 9] 9 5 8 04| 7-3 4-3 -9 -10 2- 920 705 .60 2.08 2.24 2.71 THOSE FROM THE TABLE.
2-8 9-8 <2 16 6 0 4 10] 10 5 8 4 7-3 4-3 - = -3 2.560 852 2.519 14 47 .46 .32
10 [ 130 [ 19-8 | 2 T05 [10.5/12.5] 10 499 5 8 [ 112 | 92 | 4-3 | 10-8 | 4-10 | 2-4 2,013 759 L1 4L 50 42 ¢ 9. LIVE LDAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6.FOR THESE STRUCTURES
12-0.5 9-8 S5TO7[1n5] 13 4 9 9 5 8 [1 7-3 4-3 10— 4-1 2-6 2.104 741 1.89 .45 .60 3.18 REFER TO THE CDOT RATING MANUAL
10-9.5 | 21-8 < 2 16.5 0 4 10 [ 10 5 8 5] 8-0 4-9 9-2 5-2 2-10 2.734 883 2.741 19 .55 .48 .35 :
0-0 [ 21-8 2 10 3 [11.5]12.5 0 4 9 9 5 8 0| 8-0 4- 8-9 4-10 2-4 2.099 75 .00 .29 .25 A7
iz 1 o8 | SIUEshasl 10 L S B el oo [ 48 Lea0 1 40 [ 28 2.253 i 37 78 1 9 10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET
2 112'-5133 %_12-1 8 T0 10 ; 1%5 1i5 1 g g 5'13()) 8-0 4-19 lgl-c %-121 2-170 ‘:ggg gg% 753 :?2 f.fg ".'2? 3.'3& SHOULD BE PRINTED FROM THE CDOT EXTERNAL WEBSITE AND SUBMITTED TO THE
- 0 < L O O A A ~ 3 : ~ R 29 BRIDGE RATING UNIT OR INCLUDED AS PART OF A LARGER DESIGN PACKAGE.FOR
= 5 . -0 - = ! - 2. . . . .
0 2 1 2 B AN SRS MBS N S M 7 50 12 7 4 ADDITIONAL INFORMATION, SEE THE CDOT RATING MANUAL.
12-35] 2I-10 [ 6 3 114.5 1 4 5 2T 8-0 4-10 | 10-11 | 5-10 -7 2.532 810 .80 2.34 .40 2.73
12-5.5 | 22-1 8 o[ 14 11551 12,5 4 5 8 21| 8-0 4-10 11-0 5-11 2-7 2.782 816 12 2.75 .89 17
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