d 1 BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT, GENERAL NOTES

A SEE TABLE FOR BOTTOM MAT. ¢ BOX 2" CLEAR WHEN FILL 1. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).
& BAR (TYP) BOTTOM SLAB #4 @ 1'-0" (CONT. i HEIGHT IS - L 2'-o" L LENGTH OF 2. ALL CONSTRUCTION JOINTS SHALL BE THORDUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.
1 ‘ FOR TOP AND BOTTOM MATS ' N 3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED
2 (TYP) TYPICAL EACH CELL | I STIRRUPS CONCRETE BOX CULVERT ONLY IF APPROVED BY THE ENGINEER.
) == — I T / l.-_..._,_ﬂ...., T * 4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
(Pt i - Y ! gt 1-0 5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1.
] .l Lo crem " ( ! | LR — 6. FOR ANY CULVERT SPAN 20 FT.DOR GREATER, A FOUNDATION INVESTIGATION
: 1 tp @ 6" ~. : __ Q
T, w, N (TYP.) i ¢ 10" 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, fic.
_h_1.| | 14 % Z (CONT.) WL 8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
d 1BARS #4 © 10" (TYP) M vl Wy, Wy ! e R (6 TOTAL) k\ T o & 9. REINFORCING STEEL SHALL BE GRADE 60.
A A rr ) AL e ng;d:[VB Vo (F276 HEIGHT 4 : =1 10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:
CONT. ' :
vi| |e ve) | i L LS BAR SIZE: B« [ H [ # [ # [ #8 [ # | fo | fu
X e 6" ' | At — 4| REINFORCING SPLICE LENGTH: | 1=3" | 1-7" | 25" [ 2-10" | 3-8" | #-8" | &5-1"| 7-3"
e, " | h2 A \F;,IE& = THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
- " & ]
S Wy b® 8" | o g * | . 1 BAR SIZE: o [ # [ #6 [ #7 [#8 [ [ #0 [ fu
i l ! o o | )l 1z 1'-6”1,_6” 0.c SPLICE LENGTH: 0 | orean o7 o] o260 | 31t 3t 4100
T _AIL T 7o OER . ;f;,;fL{ ['1.'- e k3 Y #4 BY 2-0" @ 1'-6" WHEN = MAX. THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.
) e = == WSS b AN APRON IS REQUIRED ON THE 1% 2 b 11. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.
2R | b | | s . S o—|rylet  DUTLET END (PROUECTED OUT 1-0") 12. WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
! T 2 2 (CONT) (3 ml ) STANDARD PLAN M-601-20.
WIDTH . : 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.
T \ g 14. THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THE
i a TOP OF PAVEMENT.
. - t
SECTION B-B 3'-0" MIN. ‘\\ b 15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
OR AS SPECIFIED ] " 16. FOR FILL HIEGHTS LESS THAN 2 FT, A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR
ON THE PLANS 1 [*+— 3" CLEAR BOTTOM SLAB
. t R t, ' by OR by . # P INF DRGNS THE TOP OF THE TOP SLAB AND 18" DOWN ALONG THE TOPS OF THE EXTERIOR WALLS.
/ 1 / | / 2 CoNTIN" A 17. FOR FILL HIEGHTS LESS THAN 2 FT.THE dy BARS FOR THE BOTTOM MAT OF THE TOP SLAB
—F— 14— — —t—T— ;4—/ — (PLACE AS N\ [T #4 [@ 1-O" SHALL BE AS FOLLOWS:
- 7 '/ [ > ! l / f e | SHOWN) -\ "[°- S 8,9,10(14,16,18[ 20
B ! L | ot B (2 TOTAL) |-l BAR SIZE: | #5 6 ¥
| B | | X ! _nh Y
A | | L ) R | A SPACING | 1-0" | 10" | 10
C | — & roo ( ' & / [_ X 8" DESIGN DATA: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
. L | ] SECTION A-A RATING DATA:
= — . = RATING DATA: oND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION
= C \ - / A N I e (TP fy= 60,000 psi,
L y
y \ T ) i \ / )&_h..l _ LENGTH (TYP.) 0P SLAB LDADING DATA: i 4 50 pei
L. y o
— | = — —_— REINFORCING LIVE LOAD = AASHTD LRFD, HL-93 TRUCK, HL-93 TANDEM, COLORADD PERMIT TRUCK AND NRL
| | / e et (TYP.) DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU.FT.
I - TJ1—LH# HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.
S S Sy 8 DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU.FT,
e HORTZONTAL EARTH LOAD = 60 LBS./CU.FT.
== WEARING SURFACE - 12 IN. THICK CONCRETE PAVEMENT.
DEAD LOAD - TYPE 7 BARRIER.
\
. CONSTRUCTION JOINT J BARS (SEE NOTE BELOW) THRUST IS NOT CONSIDERED IN THIS STANDARD, LE. THRUST = O.
\ (TYP) \ EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL.
| HEADWALL BENT J BARS (SEE NOTE BELOW) EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE CULVERT DESIGNS BUT
CUIVERT ¢ ANGLE M . EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION.
LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT.DF EARTH
ﬁi:: s IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1,
SHEET 19 AND NOTES BELOW):
REINFORCING PLAN H—H—H — ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.
3 G g - ANY SPECIAL DESIGN FOR STIRRUPS WILL NOT BE MEASURED AND PAID FOR
BAR EF’QXY BL/)\(CK ESITJFUDMRCSI%B SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
SIZE W | el | e (TYP) - HEADWALL DIMENSION AND CONCRETE QUANTITY
7 o1 =R ' : SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 19.
STAGE 2 STAGE 1 _
sovswcamozon [ s [0 | o | TR R WA G wome 1
@ EACH END OF HEADWALL 6 35 2-10 NOT TD SCALE y
X 5 ym o= - PDST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
5 53 | 43 CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION o cusbRl WL NOT BE MEASLRED MD PAD e
o Vp+1-0" 9 58 55 NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TO THE ¢ OF THE BOX  POST" ANCHORS WHEN REQUIRED #881 ENGASED I HEADWALL CONCRETE
SECTION ¢-C TEWPORARY LIVE LOADS DURING STAGE | CONSTRUCTION. J BARS SHALL BE THE SAVE SIZE SHALL CONFORM 10 AST A 36 DR AASHTO W 169 STEEL. '
HEADWALL CORNER REINFORCING DETAIL % EEEPEIE%FF AND BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS  18. SEE M-603-3 FOR PRECAST CONCRETE BOX CULVERT DETAILS.
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TRIPLE CONCRETE BOX CULVERT DIMENSIONS, QUANTITIES & RATING FACTORS (EXCLUDING HEADWALL & TOEWALL QUANTITIES)

BOX SIZE FILL BAR SIZES a DIMENSIONS QUANTITIES RATING FACTORS
STR T . Twom] AT mdkiEsd Wikhes ¥ 17 by [bg o7 & wolw & walef [c2 1L [ 1 [ hz [ vi | v2 | v3 | CONCRETE | REBAR STL [WATERPRODFING|  HL-93 HL-93 COLORADD NRL
FT | FT [FT-IN |FT-IN FT-FT Tt [Th | TWTW [ # NO. [FT-IN [FT-IN [FT-IN [FT-IN [FT-IN CY/LF LBS/LF SY/LF INVENTORY OPERATING PERMIT VEHICLE
7-10.5] 27-4 <2 12.5[ 10 5 4 4 5 |168] 3- -4 6-10 2-4 -11 .639 531 3.370 1.21 .57 .82 1.69
7-9.5 7-4 2 10 10.5 4 4 9 4 4 5 1168 — —4 -8 3-2 -0 .555 429 1.47 .90 .07 1.83
8-0 7-4 8 10 12 3 4 4 D 4 4 5 1168 — -4 = 3-4 = .765 432 3.38 .39 4.80 5.22
6 8-0 7-4 27016 3 5 4 168 — -4 = 54 = 765 4 6.80 8.81 35 8.63
8-0 7-4 16 TO 20 3 0 5 514 168 - -4 6-9 3= = .765 482 1.6! 2.19 20 2.27
8-3.5 7-4 [ 20 10 259 | 13 [14.5 515[51[5 168 -4 6- -4 2-3 .061 523 6.80 8.82 8.50 5.95
8 SN 422 S S 118 B B ) 2 : i R 2 1 25 3370 ; $ 5 %
e A e A A i o g HEADWALL AND TOEWALL QUANTITIES
0-0 7-4 8 10 17 1113 0 415 4 4 4 4 — —4 -9 34 = 3.012 464 3.45 4.47 4.89 5.12
8 0-0 7-4 12 TO 1 1[13 0 51 4 4 4 4 4 ~ -4 -9 2-4 = 3.012 6| 2.53 3.27 3.47 3.73
N B MR R O W —— R 5 o i % 3% 35% b HEADWALL
)~ = B R . ke 2 ol = » I T ! " " o
10-45[27-10 | 26 10 30 [13.5] 15 | 115 515 5 5 184 3-3 B 8 3= -4 3.584 578 + . - D BENT ANGLE 90° TO 75° 74° 710 60° 59° TO 45°
8-0 | 33-4 < 14110 5 92 = —4 | = -1 3.210 796 4.037 1.20 1.55 44 37 CLEAR SPAN REBAR REBAR REBAR
7 33-4 2T 1110 7 7 92 | = — 2- -1 2.901 774 . § 73
SR ns o e = v rEE | — 5 |* PTRRPS] auan. |? [STRRPS) quar. |2 STIRREPS) aui,
-2. 33-4 2 5 -~ = ! 3= 2-4 X 3. .84
SRR R B e w1 e . e - 4 1, & | UGSAF (fL 4 | LBSAF 141 F | LASAF
99| < 4 A 2 = — — -] ~ 2 A 5 L K g
9-11.5 | 33-4 2106 5112 7 7 208] 2- - B 2-4 | 20 3.405 817 65 2.14 2.44 .39 8 4 4 19.2 5 4 23.5 7 4 34.4
8 10-1 [ 33-4 6 10 8 S5[13.5 0 5 715 7 208] 24 -4 ~ 3-3 2-0 3.560 760 3.1 4.04 3.99 4.60 .
10 0-1 [ 334 | 81012 [115[135 0 5171517 208] 2 -2 -9 | 35 | 2-2 3.560 763 2.85 3.69 3.76 4, 10 5 4 23.9 6 4 28.7 9 4 54.0
oS e To 2y e 0 7 7 S0 56 o4 T o0 57 2% £.074 83 o 158 353 i3 12 6 4 28.7 5| 4 28.2 9| s® 59.2
BRSSO e I TS ST 1 1 — :é?-, 12 k. 30 ' ' '
-10. 33 " ; S 2 = -9 -2 | 3.623 . . .15 .
o BT R o SLBIERCERCARaRtSERl EE EELEE I RE o Tel o T ms el s T a el a |
e e ARCaE e T LI 1 R B e e
L 1 T s B T D R
-11.! -4 2 2. 0 5 5 — — = 3= 2-0 94 B .
o s o e s e e e e e e O Lt HO s T R R
-6, -4 . 0 4) 9=3 - = = - 2 A . ;) R
8-8 | 306 [ 107012 |16 |16 105 5 5 5|5 [ 5 [216] 33 | 24 | 72 | 2-4 | 2= £.679 735 548 45 197 5.27 CONCRETE QUANTITY = 0.086 CY/LF
8-8 39-8 12 10 16 16 [ 16 il 5 5 16 3-3 -5 7-2 3-7 -5 4.733 745 2.48 3.22 3.40 3.59
8- 39-8 16 10 18 /118 11 5 16 | 3~ -4 /-3 3-9 = 5.101 748 .09 Wi 2.7 .86
0-1.5 | 39-¢ 5 [10.5] 10.5 6 32] 3~ -8 9-0 3-5 -1l 4.146 984 4.722 .07 .39 .19 .20
12 -11.5 | 39-4 10 4 12.5[ 11 10 6 | 7 7 232 — -4 -10 3-2 2-0 3.84. 923 .31 .70 .44 .52 NDTES
8 0-2. 39-4 4 70 8 135[ 13 0 515 5 32| 2- -4 -11 2-4 2-2 4.205 695 15 .50 .34 4 -
EME e T T 5 5 AR NI R N 3 25 790 e £ 23 57
S8 <7 e[l 1S 7 T 5 e8] 44 78 [ It 78 [ 20 | 45 1030 NP, m e 7 17t B 1 SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN
-11.5 | 39-4 2 A 5 2- = | = — 4. b i d N
10 -4.5| 39~ 4708 13.5] 15 0 S 5 5 5 4 2 -4 10-11 2—? -4 4.694 739 .60 07 217 2.61 LENGTH’ 12 INCH SPACING ELSEWHERE.
e e e EAE AR R B e :
AL [ 568 | 17 5 3125 IS [ 39 | 2 : : ~ : 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TOEWALL AND ARE BASED
5 o f;ug 1§ é 1185 7 7 e %’4 = S‘{l 2% e {?E;’ 280 2 ] o e ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.
8-2 45-4 4 1 7 40 -~ -4 =] ~4 = 4.379 1193 .98 .57 2.82 2.90
s o | 4108 TS5 10 17 7 fof e T2t Tel T 2412 4.379 113 LY 257 52 20 QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS.
T DT b e T R R 11 . B 14 i 5 I3 * 3. SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A
1|8 (014 TR = : : - : - . .
10-2 5-4 4708 5 3 0 7/ 7 25 21 -4 = 3-4 2- .626 1238 2.10 .73 2.76 2.8
o5 e BT a1 7 7 i S SO 3302 5 5 2 % Y3 SPECIAL DESIGN IS REQUIRED.
12-45] 45-6 < 165] 12 10.5 7 7 72| 3- —4 . 3-2 2- 5.299 328 5.389 1.07 .39 .18 1.2
10 2-1 | 45-4 2104 3112 0 7 7 7 2+ -4 0-1 [ 3- 2- 4.733 278 1.41 .83 .61 1.62
27 Tas4 408 T I 10[7 7 AN EE B ST 4872 780 195 53 &7 281 4. FOR HEADWALL AND TOEWALL DETAILS SEE M-601-3, SHEET 10OF 2.
12-5.5| 46-0 8 10 12 4 [15.5 2 7 7 72| 2-1 =-l 1~ 3-11 — 5.670 1561 77 .89 4.56 3.99
NN I g e S 311 O o S O B o — % 3 3 o 5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TO 2 FT, ALL
e R R D A EERRT ] ] B EIBESE B o A e 1560 3 £ 213 i 7 REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED
86 | 51-8 | B 1010 gg L% 7 A58 17 T2 5. % 4;7 - g 38; Ozé 1'.123? BY AN ASTERISK (* ), AND THE d1 BARS IN THE TOP MAT OF THE TOP SLAB
0-5 5 < . R 5 5 = 2- - ~ 5.l 5 K .02 : R K
0-3 -4 2 4 4 3 0 7 7 280 2- 2-1 — 3-8 = 5.265 140 1.3 .70 .38 1.44 SHALL BE EPOXY COATED.
® | s et e s T e 0 N O 0 B 410 P 55 3 ¥
o451 5re [ 608 THST 10 17 7 280 2101 28 |90 [ 310 1 o4 2203 4 .0 .61 12 2 6.  REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS.
-s 5 < 7 .E 10.5 7 7 296 | 4-4 2- —? 2-4 =] E.OS5 j 0 6.056 .06 .37 .12 16
0 ST R SR o T 56 T 222 1% i 4 & 4 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR
ST sTrs T Tl 7 29620 25 10 S0 T2 S8 35 28 791 50 257 SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISE
- = o) I - - - 270 o . X " A
-6.5 | 57- 2 17 [135] 105 7 7 288 5-0 -] 7-: 2-4 2-1 .191 589 6.722 .07 39 .09 16 (IF AVAILABLE ON THE TABLE)
6 a5l orat 4 e I A : : T T I 0 B .22 1507 155 2 5 2 A
es e | £106 IBSIE T 1 17 7 L O O S i 307 150 34 2 a7 8. FOR SIZE AND SPACING DF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON
Dessre | <2 175 05 17 7 I S S 1 150 B3 5727 L0 35 o5 z M-601-3, SHEET 1 OF 2. ALL OTHER d; BARS ARE #4's AT 1'-0" SPACING. THE NUMBER
| s [ EA T 204 T T 10 17 7 LIS I 3] 535 L3 A8 L3 2 OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS AND
0-9 | 57-8 6108 |16 ]17 I 7 7 304 3-8 | 2- - [= 6 960 557 .88 44 .93 .99 THOSE FROM THE TABLE.
2-7 | 57-6 < 17114 10.5 7 7 32 5- -] 1-: 4-] -2 .798 703 6.722 .06 .38 .08 .15
10 2-5 | 57-4 270 4 15 4 10 7 7 5 5 320| 3- 2- 11- 3 -3 .366 589 1.1 .44 L1 .20
7T N 7 S S S S 757 o8 1] 8 143 45 ® 9. LIVE LOAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6.FOR THESE STRUCTURES
8-8 3- < 18 [ 14 8 8 6 7 1 7 13121 5-0 3-2 7-3 -2 2-6 7: 03 195 7.407 1.0 1:30 .00 .07 REFER TO THE CDOT RATING MANUAL.
R E o s, == S s S8
58 Tesa | 4] o Tle g 8 > RN B A O A - 79 — 18 .03 200 .27 10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET
20| 8 (e Tere 7m0 105 7 7 5 NS 1 1 T 1 i 10 1z SHOULD BE PRINTED FROM THE CDOT EXTERNAL WEBSITE AND SUBMITTED TO THE
I I BT g 8 2 73 0 V= A A 235 7407 105 57 % 22) BRIDGE RATING UNIT OR INCLUDED AS PART OF A LARGER DESIGN PACKAGE. FOR
10 s ess 21037 1 7 7 ; N T T /N VO N A 13 759 ip 45 0 120 ADDITIONAL INFORMATION, SEE THE CDOT RATING MANUAL.
-8 3- 4 70 6 16116 8 8 5 6 | 6 [344] 3-8 2-9 -2 2~ 2-5 7.646 878 1.87 .43 .05 2.18
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