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NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS PERPENDICULAR TO THE
G OF THE BOX ONLY.

GENERAL NOTES
ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).

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

CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS MAY 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. OR 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 FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
9. REINFORCING STEEL SHALL BE GRADE 60.

1.
12.

13.
14.
15.

THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:
BAR SIZE: | # # | # | B | #9 | #10

SPLICE LENGTH: | 1'=3" | 16" | 1'-10" | 2-2" | 3-8" | 48" | 511"
THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
BAR SIZE: ] ¥ | # | B | 9

SPLICE LENGTH: | 1'=0" | 14" | =7 [ 1'-10" | 2=5" | 31"
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.
FILL HEIGHT IS THE DISTANCE MEASURED FROM TOP OF TOP SLAB TO TOP OF PAVEMENT.
ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 4 IN.

WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT., THE SPACING
OF THE dy BARS IN THE BOTTOM OF THE TOP SLAB SHALL BE 6 IN. OR
LESS. USE THE FOLLOWING EQUATION TO CALCULATE THE ADDITIONAL
REINFORCING QUANTITY. WHERE S IS IN FEET:

ADDED REINFORCING, LBS./LIN FT. = (5 — 15) x 0.668 = 0891 S

DESIGN DATA: 16TH EDITION OF THE AASHTO STANDARD
SPECIFICATIONS FOR HIGHWAY BRIDGES

SERVICE LOAD DESIGN METHOD

UNIT STRESSES: fs = 24,000 psi.,
fc = 1,800 psi.,
n=2_8

1
75

#10
311"

fi
£-10"

fy = 60,000 psi.,
e = 4,500 psi,

LOADING DATA:
LIVE LOAD = AASHTO, HS 20-44 AND ALTERNATE MILITARY LOADING

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.

DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
HORIZONTAL EARTH LOAD = 60 LBS./CU. FT.

FUTURE HMA OVERLAY = 48 LBS./SQ. FT. BASED ON 4 IN. THICKNESS
LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT. OF EARTH

X |F HEADWALL MOUNT GUARDRAL IS USED (SEE STANDARD PLAN M-606—1, SHEET 16):

— ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.

— ANY ADDITIONAL STIRRUP LENGTH 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 16.

— POST ANCHORS SHALL BE PROVIDED ACCORDING TO
STANDARD PLAN M-606-1, SHEET 16.

— 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 TO ASTM A 36 OR AASHTO M 169 STEEL.
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SINGLE CONCRETE BOX CULVERT DIMENSIONS & QUANTITIES (EXCLUDING HEADWALLS & TOEWALLS)

BOX SIZE WL SLAB & WALL BAR SIZES ok DIMENSIONS QUANTITIES
S [ R | HT. [ wWiDTH | ALLOWED |THICKNESS (INCHES)[t3, & b1] tp | bp [wi & wa[ct [ cp hi | h2 | vi | v2 | v3 | CONCRETE |REBAR STL
FT. | FT. |FT=IN.|FT.=IN.| FT=FT. | Tt | Tp | TW # ¥ # # # | # | NO.|[FT.=IN.[FT.=IN.|FT.=IN. | FT.—IN. | FT.=IN.| CU.YDS. /LIN.FT. | LBS. /LIN.FT. HEADWALL AND TOEWALL QUANTITIES
85 | 7-8 |0 T0 10| 8 | 9 10 4 5] 5 4 4| 4 2—7 | 2=11] 7-6 | 2-3 | 2-3 0.834 153
6 | 7 [ 8=7 | 7-8 |>10 10 15| 8.5 [10.5] 10 4 5] 5 4 4| 4 | 48[ 2=7 | 31 | 7-6 | 2-4 | 2-4 0.882 154 ° ° ° ° ° °
8-10 | 7=8 [>15 10 20| 10 [12.0] 10 4 5] 5 4 4| 4 2—7 | 3=3 | 7-9 | 2-6 | 2-6 0.953 156 HEADWALL SKEW ANGLE 90° 10 75;EBAR 74° 10 BiEBAR 59° 10 45;EBAR
7-75] 9-8 [0 10 10| 9 [10.5] 10 4 6 | 6 4 4 | 4 3—4 [ 2-10 | 6-7 | 2-4 | 2—4 0.952 184 SPAN - S Z |STIRRUPS | QuaNT. Z |STIRRUPS | QuaNT. Z |STIRRUPS | quanT.
6 [ 7—11] 9-8 [>10 10 15/10.5]|12.5] 10 4 6 | 6 4 4| 4 |52 3-0 |2-10 | 6-8 | 2-6 | 2-6 1.057 184 FI# |BSJUNFT. | #| # |(BS/UNFT. | #| #  |LBS./UNFT.
8—3 | 9-8 |>15 10 20]12.5[14.5] 10 4 717 4 4| 4 3—=2 | 2—11 | 6-10 | 2-8 | 2-8 1.176 207
9—7.5] 9-8 |0 TO 10 ] 9.0 [10.5] 10 4 6| 6 4 51 4 4—5 | 3-5 | 8-7 | 2-4 | 2-4 1.076 224 6 4 4 22.1 4] 4 21.9 4] 4 21.3
8 | 8 [9—11] 9-8 [>10 10 15(10.5]12.5] 10 4 6| 6 4 5] 4 |60 2-9 | 3-7 | 8-8 | 2-6 | 2-6 1.180 218 4 4 225 i 4 223 5| 4 28.0
10—3 | 9-8 [>15 T0 20[12.5]|14.5] 10 4 6 | 6 4 5| 4 2-9 | 3-9 | 8-10 | 2-8 | 2-8 1.299 221
11-8 | 9-8 [0 TO 10| 9 | 11 10 4 65 5 5|5 2-9 | 2-9 [10-7 | 2-10 [ 2-10 1.214 253 10 5 4 28.2 5 4 27.9 7 4 43.2
10 [11=11] 9-8 [>10 10 15/10.5]|12.5] 10 4 6| 6 5 5 5 |64 2-9 | 2=9 | 10-8 | 2=11 | 2—11 1.303 267
12=3 | 9-11 [>15 10 20[12.5]|14.5] 11.5 4 6| 6 5 515 2-11 | 5-1 [10—-10] 3=1 | 3—1 1.536 282 :i 2 4 Z‘g S : i‘:‘g 1§ 2 2?’2
4 : } .
7-10.5| 11-8 | 0 TO 10 [10.5]12.0] 10 1 6 | 7 1 515 3—4 | 3-0 | 6-8 | 2—-11 | 2-6 1.181 243
6 [ 8-3 [11-8 [>10 10 15[12.5[14.5] 10 4 77 4 5 | 4|56 3-4 | 2-11]6-10 | 3-1 | 2-8 1.343 248 16 6] 4 32.3 8] 5 53.3 x| % *
8—10 | 11=8 [>15 10 20]15.5|18.5] 10 4 717 4 415 3-1 | 2=9 | 7-1 | 35 | 3-0 1.395 244 18 71 4 39.0 9l 5 62.6 x| = %
9-10.5/ 11—8 | 0 TO 10 [10.5]12.0] _10 1 6 | 7 1 515 3-11] 3-5 | 8-8 | 2-11] 2-6 1.304 266
10 | 8 [10-3.5] 11=8 |>10 T0 15| 13 |14.5] 10 4 717 4 5 | 5 |64 41 | 3-6 | 8—11] 3-1 | 2-8 1.484 282 20 7 4 38.6 1 6 96.9 x|k *
10-9 [ 11-8 |>15 TO 20/15.5]17.5 10 4 7 7 4 5 5 3—6 | 2—11 9-1 3—4 | 2-11 1.682 280 CONCRETE QUANTITY = 0.085 CU.YDS./LIN.FT.
11—11/11=8 | 0 10 10 [10.5]12.5] 10 4 6| 6 4 515 2-11| 4-6 | 10-8 | 2—11 | 2-6 1.445 270
10 [12=3.5] 11=8 [>10 10 15/12.5]/15.0] 10 4 717 5 6 | 5|68 | 3-4 |4-10 |[10-10] 3-7 | 3-2 1.608 354
12—8 [11—11>15 T0 20[15.0]17.5] 11.5 4 717 5 515 3-8 | 3-4 | 11-1 | 3-4 | 3-4 1.905 328
7—11]13-8 | 0 70 8 [10.5]12.5] 10 1 717 1 6| 5 3-11| 3-8 | 6-8 | 3-4 | 2-6 1.341 306
g | 8=4 [13-8[>8 10 12 13 [ 15 | 10 4 8 | 8 4 515 | gol2=10]2-9 [6-11]3-2 [ 2-9 1.551 313
8-9.5| 13-8 [>12 10 16]15.5] 18 | 10 4 8 | 8 4 515 36 | 2=9 | 7-1 | 3=5 | 3-0 1.783 319 NOTES
9-3.5 | 13-8 |>16 10 20/19.0|20.5] 10 1 8 | 9 1 515 36 | 2-=9 | 7-5 | 3-7 | 3-2 2.037 341 —_——
?0-1‘: }g-g >g % 51‘2 11035 11255 }8 i g ; i g g 3‘-‘1 g-g 38_181 g-g 22-191 }.g% gg; 1. QUANTITIES ARE PER LINEAR FOOT (OF HEADWALL) FOR ONE HEADWALL AND TOEWALL AND
121 8 - = 68 2= = = - = : INCLUDE ALL HEADWALL AND TOEWALL REINFORCING STEEL. QUANTITY INCLUDED WAS CALCULATED
10-9.51 13-8 112 10 16115.5) 18 | 10 4 18,81 4 (515 3-6 12-10 | 9-1 | 3-5 | 3-0 1.907 338 PER 1 FT. STRIP. SKEW ANGLE MAY VARY. QUANTITIES SHALL BE PAD FOR AS SHOWN ON
11—3.5] 13—8 |>16 10 20]18.5] 21 | 10 4 8 | 8 4 515 36 | 3-0 | 9-4 | 3-8 | 3-3 2.160 342 THE PLANS
12-0 | 13-8 | 0 70 8 | 11 | 13 | 10 4 717 4 6 5 5-3 | 4—4 | 10-8 | 3-5 | 2-7 1.630 360 "
12—4.5/ 13—-8 [>8 T0 12| 13 [15.5] 10 4 8| 8 4 6 | 6 3—4 | 3-4 [10-11] 3=7 | 2-9 1.819 393 #
10 H5-g2 130 1512 T0 61155 16T 705 1 & T8 1 e 15172 T3 T30 T11=1 T3ot0 T 320 2070 399 2. A SKEWED HEADWALL IS NOT RECOMMENDED FOR THESE SPANS. A SPECIAL DESIGN IS REQUIRED.
13—2 [13—11>16 T0 20| 18 | 20 | 11.5 4 8 | 8 4 6 5 4—4 | 3-5 [11-4 | 4=0 | 3-2 2.342 396 3 FOR HEADWALL AND TOEWALL DETALS SEE SHEET 1
7-11.5| 15-8 | 0 70 6 | 11 [12.5] 10 4 8 | 8 5 6| 6 4=3 | 4-0 | 6-9 | 3-4 | 2-11 1.507 408
8—2 | 15-8 |>6 T0 8| 12 | 14 | 10 2 8 | 8 4 6 | 6 4-—1 | 3-4 | 6-10 | 3-6 | 2-8 1.628 386 4. WHEN THE FILL HEIGHT IS LESS THAN OR EQUAL TO 2 FT.—0 IN., ALL REINFORCING BARS
6 | 8-5 [15-8 [>8 70 10[135[15.5] 10 4 8 | 8 4 6 | 5 | ggl 3=4 [ 2-9 [ 6=11] 3-7 | 2-9 1.773 368 IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED BY AN ASTERISK (%), AND THE d
8—9 | 15-8 [>10 10 12[15.5[17.5] 10 4 9 | 9 4 6 5 4=3 | 2-10 | 7-1 | 3-9 | 2—-11 1.966 421 IN THE BARS IN THE TOP MAT OF THE TOP SLAB SHALL BE EPOXY COATED.
9-4.5| 15-8 [>12 10 16/19.5] 21 | 10 4 9 9 4 515 36 | 2-10 | 7=5 | 3-8 | 3-3 2.329 400
9-7.5[15-8 [>16 10 18] 21 [22.5] 10 4 99 4 515 3—6 | 2—11] 7-7 | 3-9 | 3-4 2.474 402 5. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS.
10-0 | 15-8 | 0 10 6 | 11 | 13 | 10 4 8 | 8 5 6 | 6 4—4 | 4-1 | 8-9 | 3=5 | 3-0 1.654 435
1100-525 }g-g >>36 TTC? 180 11325 }g }8 1 g g 1 g g ;-i 23-171 %—11? g-g 22-180 11;% §;2 6. WHEN AN R (RISE) OF LESS THAN 6 FT. IS REQUIRED, USE THE BAR SIZES AND THE SLAB
14 | g [10=55.15-8 >B. 10 10113516 | 10 : B ¢ : 8 13 17 3=t 1 2-11 B-11 3-8 L 21 1920 294 AND WALL THICKNESSES FOR THE 6 FT. RISE (IF AVALABLE ON THE TABLE).
11—3.5/ 15-9 [>12 10 16]18.5] 21 | 10.5 2 9 | 9 2 515 3—7 | 3-1 | 9-4 | 3-8 | 3-3 2.439 421 A
e e 1316 To 18l 2555515 ;i T ;i - IS e pET 7. THE SIZE OF dq BARS IS #4. THE NUMBER OF BARS REQUIRED IS LISTED.
12-0 | 15-8 | 0 10 6 | 11 | 13 | 10 4 8 | 8 5 6| 6 4-10 | 4-4 [ 10-9 | 3-5 | 3-0 1.778 455
12—2.5/ 15-8 | >6 70 8 | 12 [14.5] 10 4 8 | 8 4 6| 6 4—10 | 4-3 [10-10] 3-6 | 2-8 1.899 439
10 [12=5.5/15-9 [>8 10 10[13.5] 16 | 10.5 4 8 | 8 4 6 | 6 | gol 3=4 [ 3-5 [10-11] 3-8 [2-10 2.082 426
12—9.5] 15—9 [>10 10 12|15.5] 18 | 10.5 4 8 | 8 4 6 | 6 4=3 | 3-4 | 11=1 | 3-10 | 3-0 2.277 436
13-4 [15-10 |[>12 T0 16/18.521.5] 11 4 9 9 4 6 | 5 4—4 | 3-5 [11-4 | 4-1 | 3-3 2.634 443
13—6.5 15—11[>16 10 18] 20 |22.5] 11.5 4 9 9 4 6 5 4—4 | 3-6 | 11-6 | 4—2 | 3-4 2.798 477
8-—2.5|17-9 | 0 10 6 _[125| 14 | 105 7 8 | 8 7 716 4—7 | 3-11]6-10 | 3-6 | 2-8 1.841 452
6 [8-55|17-11|>6 10 8 13.5| 16 | 11.5 2 8 | 8 5 7 1 6|72 [3-10 | 3-5 | 6-11| 3-8 | 3-3 2.057 263
8-9 [17-10|>8 TO 10/15.5[17.5] 11 4 9 | 9 5 71 6 4=10 | 35 | 7-1 | 3-9 | 3-4 2.242 524
10-3.5/17-9 | 0 T0 6 [12.5] 15 | 10.5 4 8 | 8 5 7 6 4—7 | 3-10 | 8-10 | 3-7 | 3-2 2.025 497
16 | 8 [10-6.517-10| >6 TO 8 [14.0]16.5] 11.0 4 9 9 4 7 16|80 [ 3-8 | 3-4 | 9-0 | 4—2 | 2-10 2.189 522
10—11] 17=9 |>8 T0 10]16.5|18.5] 10.5 4 9 9 4 65 4=3 | 32 | 9-2 | 3-10 | 3-0 2.436 484
12—45/17-8 | 0 T0 6 [13.5] 15 | 10 4 8 9 5 716 4—9 | 4=3 [10=-11] 3-7 | 3-2 2171 554
10 [12=8 [17-9 |>6 10 8| 15 | 17 | 10.5 4 9 | 9 4 6 | 6 |84 4=3 | 3-4 | 11=1 | 3-9 | 2—11 2.401 515
12—11] 17=9 |>B 70 10]16.5|18.5] 10.5 4 9 9 4 6 | 6 4—3 | 3-4 [ 11-2 | 3-10 | 3-0 2.566 516
g | 10-5[19-11] 0 10 5 [135[155] 11.5 7 8 | 9 5 7 | 7 | gq| 52 | 4=5 [B=11] 41 | 3-2 2.351 588
18 10—9 [19-10| >5 10 7 [15.5[17.7] 11 2 9 | 9 4 716 4—10 | 3-11 | 9-1 | 3-9 | 2—11 2.563 565
10 | 12=6 [19-10[ 0 T0 5 [ 14 [ 16 | 11 4 9| 9 4 7 | 6 | gg| 5=1 | 4=6 [11-0| 3-8 [2-10 2.515 598
12=9 [19—11|>5 10 7 |15.5]|17.5] 11.5 4 9 | 9 4 7 6 5-0 | 4=5 | 11=1 | 3-10 | 2=11 2.738 597
10-3.5] 22-0 | 0 T0 3 [13.5] 15 | 12 5 9 9 5 71 8 5-9 | 5-2 | 8—11 | 4—1 | 3-2 2.528 700
g [10-9.5[22-2 [>3T0 6[ 16 [17.5] 13 4 9 9 4 7 | 7] gyl 5=5 [ 4=9 [ 9-2 | 4-3 [2-11 2.934 646
11—0.5] 22=3 | >6 10 8| 17 [19.5] 13.5 4 9 [ 10 4 8| 7 5-8 | 4—7 | 9-3 | 4=5 | 3—1 3.173 727
20 11=5.5 22-2 [>B 10 10]19.5| 22 | 13 4 10 [ 10 4 716 5-0 | 4—4 | 9-4 | 4-2 | 3-4 3.481 702
12=5.5/21-11] 0 T0 3 | 15 [15.5] 11.5 4 9 9 5 717 5—4 | 4=11 | 11=1 | 4-1 | 3-2 2.773 692
10 [12=9 [22-1[>37 70 6] 15 [ 18 | 125 1 9 [ 10 4 8 7 | gg| 58 [ 4=9 [11=1 4-4 | 50 3.021 751
13-0.5] 22—1 | >6 T0 8| 17 |19.5] 12.5 2 10 | 10 2 8| 7 5—7 | 4—7 | 11-3 | 4=5 | 3—1 3.259 792
13-5.5] 22-2 |>8 10 10/19.5] 22 | 13 4 10 | 10 4 71 6 5-1 | 4=7 | 11-5 | 4—2 | 3-4 3.642 728
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