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

A SEE TABLE FOR BOTTOM MAT.

TV | ¢ BOX 25" CLEAR WHEN FILL L.
N e [ s e e e 2
TYPICAL EACH CELL \ STIRRUPS CONCRETE BOX CULVERT 3
R — S S Ry o N ~
.L?_ﬁi' o 1 ! | e L 1-0" 4
2 by 1 | = — 21-Qn .
] i Lor cLem . 2N | od. 5.
7 (TYP.) , t1@8" {l T——OPTIONAL CONSTRUCTION ' 00 ;
ot tg@6 N JOINT (TYP.) = 3
" N * 7 (CONT) 2 o
4 1BARS #4 @ 10" (TYP) Wy, W3 Wo W4 — | R (6 TOTAL) &\\‘ - 1 — 7.
EACH FACE OF ALL WALLS (Tve) | ¥ (Tve) | |vs v |¢2 (TYP) HEIGHT 4-- = I .
(CONT.) @ 6 @ 6" ‘ @ 6 ‘\ 9.
|G ave) | ! "L TOP SLAB 10.
o6 _ i REINFORCING
©2 b,@ 6" vy ‘ 2 Al WALL — . \
. 2 3
| w9 l b1 @ 6" N ‘ Al 107 11-g"
. 3T CLER — N 5 | #4 By 2-0v @ 16 when o= o0
. S SRR B RGNS W | I - MAX.
N - *_ === ] S 18 ’b AN APRON IS REQUIRED ON THE 1R 2 44
TYP. ‘ OUTLET END (PROJECTED OUT 1'-0"
WIDTH { \ (CONT.) (3 TOTAL) 2.
0 D/'
\ I d 13.
SECTION B-B 0" N \ th 3
OR AS SPECIFIED
ON THE PLANS o T =—3" CLEAR ™S BOTTOM SLAB 5.
CING
NN REINFOR 6.
(PLACE AS \ [*[ #4 [e 10"
SHOWN) |\ [ A7
@ TOTAL) [+%]
]
8II
SECTION A-A
MIN. LAP SPLICE
LENGTH (TYP.)
TOP SLAB
REINFORCING
sren e (TYP.)
| \ )
OACNE]
W
CONSTRUCTION JOINT J BARS (SEE NOTE BELOW)
(TYP.) J
\ J BARS (SEE NOTE BELOW)
CUIVERT ¢ HEADWALL BENT ! L \
ANGLE ! \ \
: — IOWOVIOY KNS
REINFORCING PLAN \ N
BOTTOM SLAB — 3" 6" 6"

SECTION C-C

BAR EPDXY | BLACK
SIZE () X X

# (FT.-IN) | (FT.-IND
4 2-4 111
3 EA SAME SIZE AS 7 BAR 5 2-10 2-4
@ EACH END OF HEADWALL 6 35 2-10
e 7 4-1 3-3
V1+1I_OII 8 5_3 4_3
9 6-8 5-5

HEADWALL CORNER REINFORCING DETAIL

CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION

REINFORCING
(TYP.)

STAGE 2 }

STAGE 1

NOT TO SCALE

NDTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TO THE € OF THE BOX ONLY.

THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS EXPENSE TO SUPPORT TEMPORARY

LIVE LOADS DURING STAGE 1 CONSTRUCTION. J BARS SHALL BE THE SAME SIZE AS THE TOP AND

BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS TO SUPPORT.

GENERAL NOTES

ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).

ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH
CONCRETE IS PLACED.

ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED
ONLY IF APPROVED BY THE ENGINEER.

THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.

STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH
STANDARD PLAN M-206-1.

FOR ANY CULVERT SPAN 20 FT.DR GREATER, A FOUNDATION INVESTIGATION

AND REPORT ARE REQUIRED.

BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c.
SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
REINFORCING STEEL SHALL BE GRADE 60.

THE MINIMUM LAP SPLICE LENGTH FOR EPDXY COATED REINFORCING BARS SHALL BE:

BAR SIZE: #4 #5 #6 #7 8 #9 #0 1

SPLICE LENGTH: 1-30 [ 1-7" | 25" [ 210" | 3-8" | 4-8" | s-uv| 7-3"
THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:

BAR SIZE: #4 #5 #6 #7 #3 #9 #10 #1

SPLICE LENGTH: ll_lll ll_4ll ll_7ll ll_llll 2!_6" 3!_1" 3!_11" 4!_10"

THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.
ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
STANDARD PLAN M-601-20.

ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.

THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THE
TOP OF PAVEMENT.

ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.
FOR FILL HIEGHTS LESS THAN 2 FT, A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR
THE TOP OF THE TOP SLAB AND 18" DOWN ALONG THE TOPS OF THE EXTERIOR WALLS.

FOR FILL HIEGHTS LESS THAN 2 FT.THE dq BARS FOR THE BOTTOM MAT OF THE TOP SLAB
SHALL BE AS FOLLOWS:

S 8,9,10|14,16,18| 20
BAR SIZE: | #5 T
SPACING 1-o" 1-o" 1-Q"

DESIGN DATA: 7TH EDITION, 2014, DF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
RATING DATA: ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION

fy= 60,000 psi,

LOADING DATA: fle= 4,500 psi,

LIVE LDAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, COLORADD PERMIT TRUCK AND NRL

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU.FT.
HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.
DEAD LDAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU.FT.
HORIZONTAL EARTH LOAD = 60 LBS./CU.FT.
WEARING SURFACE - 12 IN. THICK CONCRETE PAVEMENT.
DEAD LDAD - TYPE 7 BARRIER.
THRUST IS NOT CONSIDERED IN THIS STANDARD, L.E. THRUST = 0.
EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL.
EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE CULVERT DESIGNS BUT
EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION.

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 NOTES BELOW):
- ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.

- ANY SPECIAL DESIGN FOR STIRRUPS WILL NOT BE MEASURED AND PAID FOR
SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

- HEADWALL DIMENSION AND CONCRETE QUANTITY
SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 19.

- POST ANCHORS SHALL BE PROVIDED ACCORDING TO
STANDARD PLAN M-606-1, SHEET 19.

- POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
OF GUARDRAIL WILL NOT BE MEASURED AND PAID
FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

- POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE,
SHALL CONFORM TD ASTM A 36 OR AASHTO M 169 STEEL.
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TRIPLE CONCRETE BOX CULVERT DIMENSIONS, QUANTITIES & RATING FACTORS (EXCLUDING HEADWALL & TOEWALL QUANTITIES)

BOX SIZE FILL BAR SIZES DIMENSIONS QUANTITIES RATING FACTORS
S R HT. [ WIDTH A’I“.EJGWHgD THISMES% YMH:ES tl* to | by | b2 W1* & wo w3* & wa cf'E c2 at hy h2 Vi V2 V3 CONCRETE REBAR STL [WATERPROOFING| HL-93 HL-93 COLORADD NRL
FT | FT [FT-IN [FT-IN FT-FT Te [ Tp |[TWRTW [ # | # [ # | # # | # |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 2.5 10 516516 4 4 5 168 ] 3- -4 6- -4 -1 .639 531 3.370 1.21 .57 .82 1.69
7-9.5 7-4 2 108 [105] 11 4 [ 514 5 4 4 5 [168 -6 2-4 6-8 3-2 -0 .555 429 1.47 .90 .07 1.83
8-0 7-4 8 1O 12 3 4 1 51 4 5 4 4 5 1168 -6 2-4 6- 3-4 - 2.765 432 3.38 4.39 4.80 5.22
6 | 7-4 12 T0 16 3 414 4 5 5 5 [168 ¢ 2-4 6 3-4 -’ 2.765 462 6.80 .81 .35 8.63
8-0 27-4 16 10 20 3 4 51 4 5 5 5 [168] 2- 2-4 -9 3-! - 2.765 482 1.69 2.19 .20 2.27
8-3. 27-4 | 20 10 25.9 14.5 5 5 5 5 5 [168 -6 2-4 - | -4 - .061 523 6.80 8.82 .50 5.95
8 0N M 1111 0 o T+ 2 B 2 5 111 3% 3370 o1 37 £ 165
995 [ 27-4 | 2 108 (105 1 0 4545 2 2 5 1175 26 | 24 8 | 52 | 20 2.80 461 - 1.46 89 00 1.82 HEADWALL AND TOEWALL QUANTITIES
0-0 7-4 8 1O 12 i1 ]13 0 4 15 4 4 4 5 184 -6 2-4 — 3-4 - 3.01! 464 3.45 4.47 4.89 5.12
8 0-0 [ 27-4 12 T0 16 1]13 0 5 | 4 4 5 4 4 5 [184 -6 2-4 - 2-4 - 3.01! 460 2.53 3.27 3.47 3.73
R e e e : AR I B M e 1% 5 35 i HEADWALL
T0-4.5] 270 | 26 1030 [135] 6] 15 15 [ 51515 5 ‘ 5 1184 35 | 26 | &1 | o -4 3584 578 * . * * BENT ANGLE 90° TO 75° 74° T0 60° 59° TO 45°
8- 33-4 <2 4 10 0 6 7 5 5 5 [192] 3-5 2-4 6-] -] -1 320 796 4.037 1.20 1.55 44 37
0 e TS ! CLEAR SPAN REBAR REBAR REBAR
7-9 | 33-4 2 10 8 110 0 6 7 7 5 5 1192 6 2-4 9 2-4 1 2.90° 774 . . . 73
6 88515 334 : TTUD 1126 15 32 0 5 g 5 ; g g }g‘% g:; 7 3 32 5 3’..2'; ;%é 12286 §g§ 213 éz (S) Z |STIRRUPS QUANT. Z |STIRRUPS QUANT. Z |STIRRUPS QUANT.
-2. 3-4 2 2 . 0 -6 2-4 -] 3= — . . R 3. .
RS e e e Y e e i 1 1 S . Hl ¢ | BSAF [#] & | WBSAF |#] | LBS/F
33 <2 4 . 6 =) 2-4 - = - . A . . R .
9-11.5 | 33-4 2106 . 0 7 7 208] 26 | 2-4 8= 24 | 20 3.405 81 65 2.1 2.4 2.39 8 4 4 19.2 5 4 23.5 7 4 34.4
8 0-1 [ 33-4 6 10 8 513, 7 517 208 -6 2-4 8- 3-3 2-0 3.560 760 3.0 4.04 3.99 4.60 .
10 0-1 | 334 | B 1012 [1L.5[13. 7 7 208] 26 | 2-4 | 8- 35 -2 3.560 763 2.85 3.69 3.76 4.07 10 5 4 23.9 6 4 28.7 9 4 54.0
EN TN R E MR 7 7 A 11 i 5 3 585 510 12 6| 4 287 6| 4 28.2 9| s5° 59.2
33-4 0 2-4 9 27 = ! ») . A o o
i 1Bc5 géﬂz <mz 8 45 11? %cg ; ; g g 22%4 T i 5 _13 Z; ggi 4000 ég Efﬁ zalg 2%6 . ' ,
~10.. -6 L .. 4 ) 2-4 -9 1~ - J.020 . . . .
o PSR e e EOSIESSSCIRSERsEELEE e T N T 2 S N O T 3 S
-3 - ) . L 5 5 4 -6 2- - 3 - X . . . .
e e o e R e L B B
s N A e e S R A B R
-11. -4 . 6 o) 2-4 - . - . . . 4 .
e e e . R e T T
— 39-4 4. o) -J 2-4 = - r A . X . A
8 1396 | 101012 1616 105 [ 615 515 51016 [ 35 [ 24 [ 72 [ 24 [ 2- 4679 73 5 £51 : 577 CONCRETE QUANTITY = 0.086 CY/LF
8-8 39— 12 16 6 [ 16 1 6 5 5 5 5 |216 [ 3-3 -5 7-2 3-7 -5 4,733 7 2.48 3.22 3.40 3.59
8- 39- 16 10 I8 7118 11 6 5 5 5 216 | 3-3 2-4 7-3 3-9 2-7 5.100 7 2.09 2.71 2.7 2.86
10-1.5 [ 39-¢ 5 110.5] 10.5 6 7 7 5 6 [232] 3-9 -8 -0 3-5 11 4.14 984 4.722 .0 .39 1 .20
12 9-11.5 | 39-4 2704 J125] 11 0 6 7 7 5 232 2-6 2-4 8-10 3-2 2-0 3.84! 923 3l .70 44 .52 NDTES
8 [10-2.51 39-4 4 Tl 13.5] 13 0 5 5 515 5 2321 2-6 2-4 -11 -4 2-2 4.205 695 15 .5 .34 4. I
e T e T e e e 0 T A 5 73 5 £ %3 37
B 2 7 v - 616 %:f 5 [ ILI 78 [ 29 ‘:3§§ 1030 [NV '.31 4 .'43 {.'24 B 1. SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN
11, - . 6 8 2-1 - = - 4. .
OO 51 0 T 0 0 2481 26 | 24 [ 01| 24 [ 24 4.694 73 60 57 2.7 261 LENGTH; 12 INCH SPACING ELSEWHERE.
e e P s e e e e 2 ] T T = 1 837 3% 19 9 5
SR 5 > S s s X - : . . 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TOEWALL AND ARE BASED
. gz 45_, ﬁég : é ‘85 7 7 § & IR f % %Z Tg;jg {@E’ e '_;%0 }%% ;92 ég% ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.
» -4 J -0 L~ - ! - ‘. J " o L. "
8-5 | 45-8 8 T0 12 5 1 7 7 5 6 6 |24 2-1 -~ -0 3-1 2-4 4.902 2472 3.51 4.54 3.93 4.17 QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS.
B ML B L 7 : REL NS W e W 58 7 - u) i I3 e % 3. SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A
| g [0 25~ 274 [ 81 [ 33 | o . 43 . | 65 !
0-2 5-4 47108 3 0 7 7 5 25 2-6 2-4 -11 -4 2- 4.626 238
0-5 fs 8 10 12 | 14 g 2 7 7 5 6 25 23 2-1 9-0 | 2-4 [ 2-4 5.302 285 32% zgg ’gg %?c SPECIAL DESIGN IS REQUIRED.
12-4.5| 45- < 2 16.5] 12 10.5 7 7 5 27 3 2-4 -2 3-2 2- 5.299 328 5.389 .07 .39 .18 1.20
10 2-1 | 45-4 2104 312 0 7 7 5 2721 2-¢ 2-4 BIHERE 2- 4.733 278 .41 .83 1 1.62
2-2 [ 454 [ 4108 [13][13 0 [ 7 7 5 272] 26 | 2-4 [ 34 [ 2- 4.872 280 .95 53 .62 2.81 4. FOR HEADWALL AND TOEWALL DETAILS SEE M-601-3, SHEET 10OF 2.
12-5.5] 46 8 T0 12 4 115.5 12 7 7 7 6 [272] 2- -1 3-11 -4 5.670 1561 3.77 4.89 4.56 3.99
; -'1?25 % 78 l‘ff fzg e % % § A ARE. %30 e }éﬂgg gé% 0.0% g‘% ie% 1,732 é% 5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TO 2 FT, ALL
52 | 512 0 6 (26417210 [ 2-10 | 611 | 58 | 2 : i i ' i REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED
o5 % 51010 zg {‘.‘g nis % % § 61761 R R RRS % §:§-§§ %Zlg — (7?% °:§3§ lvzzé %f? BY AN ASTERISK (* ), AND THE d1 BARS IN THE TOP MAT OF THE TOP SLAB
0-3 [ 514 | 2 i3 0 17 7 5 6 [280] 2-10 | 2-8 | 90 | 38 | 2- 5.265 1406 ) 31 70 38 1.4 SHALL BE EPOXY COATED.
B 5 e o L I o o o i 5 7
Oiop ot | BI0E [ 07 2 : T L 20 e - £ g 2 6.  REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS.
0 51 <2 7113 10.5 7 7 5 6|29 4-4 ~ -2 2-4 - .065 500 6.056 .06 37 12 Bl
0w S PRE e s T s 2 R s T e o 3 o] 2 2 2 42 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR
P T O . B 7 5 el %gg = -~ 0 0o 2528 43 .zt A 20 257 SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISE
- = 10 1 —0 2" =] )~ ) R . ! . .
-6.5 | 57-6 ) 17 [135] 105 7 7 7 7 288] 5-0 ! - 2-4 2-1 6.191 589 6.722 07 39 09 16 (IF AVAILABLE ON THE TABLE)'
S T X o R T 7 5 LTS A S 5 M 3913 507 5 5 5 5 A 8 FOR SIZE AND SPACING OF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON
8-0 | 57 5108 |16 [ 1/ 1 7 7 5 8| 38 | 29 [ 7-2 | 40 | 7 6.6 1512 01 X . X
045 %4 A : ST e %‘193 i 572 .(iz § (?32 ;1){2‘ M-601-3, SHEET 1 0OF 2. ALL OTHER d; BARS ARE #4's AT 1'-0" SPACING. THE NUMBER
8 | g [ D5 SR I D LT Y 2 RIULY N 3 oty 55 < 48 1 72 OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS AND
0-9 | 57- 6 10 8 6 | 17 1 7 7 5 04] 3 2= - 4 — 960 557 .88 .44 .93 .99 THOSE FROM THE TABLE.
2-7 7 2 7114 10.5 7 7 5 3 5-0 3-] -’ 4-1 - 6.798 703 6.722 .06 .38 .08 15
10 2-5 7-4 2 5114 0 7 7 5 6 |32 -8 2 -] 3-9 -3 6.366 589 111 44 L1 .20
esTorsl % 7 5 61300 S5 o8 I [ ot [ 0t G787 i L 87 L) A5 ® 9. LIVE LOAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6. FOR THESE STRUCTURES
58 | 658 <7 18114 g 8 6 3 7 [ 7 [912] 50 | 32 | 7-3 | 42 | 26 7.103 195 7.407 .00 30 100 07 REFER TO THE CDOT RATING MANUAL.
e e e e S5 % 2 R VA= A 1 = A o ol 5 g 5
= o . A 2 R 7403 e 47 5 03 200 27 10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET
20| 8 [10-8 638 2104 [16]16 7 7 5 6 6 [3081 3-8 12-9 |95 [ 51l [ o- 7.37 1684 L 48 10 22 SHOULD BE PRINTED FROM THE CDOT EXTERNAL WEBSITE AND SUBMITTED TO THE
Fopoes ) 406 JI 8 : 2 : SLepEL = S el = I B 7 82 38 08 22 BRIDGE RATING UNIT OR INCLUDED AS PART OF A LARGER DESIGN PACKAGE. FOR
10 [12-8 [ 638 | 27104 16 7 7 6 | 6 [344] 38 | 2-9 2 | 31 - 7.64 1729 12 .46 .09 1.20 ADDITIONAL INFORMATION, SEE THE CDOT RATING MANUAL.
2-8 3-8 4 T0 6 6 [ 16 8 8 6 [ 6 [34 3-8 2-9 -2 2~ -! 7.64 1878 .87 .43 .05 2.18
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