d 1 BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT, GENERAL NOTES
A SEE TABLE FOR BOTTOM MAT. , ¢ BOX 25" CLEAR WHEN FILL . ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).
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FOR TOP AND BOTTOM MATS STIRRUPS Eo T O venT 3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED
|| e 10" *
o] ] ot

. I = — 21-Q"
L2" CLEAR t1 @ 6" .‘2_ | I — 6. FOR ANY CULVERT SPAN 20 FT.OR GREATER, A FOUNDATION INVESTIGATION
¢y (TYP.) ) 1 | <] OPTIONAL CONSTRUCTION A 3'-0 AND REPORT ARE REQUIRED.

tp @ 6" A
Wy \W3 JOINT (TYP") L / ¢ 1-0" % 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c.
hi B % Z (CONT.) o /\, 8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
d 1 BARS #4 @ 1'-0" (TYP.) Wi,W3 W2,WA;J:|: R (6 TOTAL) k\\l S T N 9. REINFORCING STEEL SHALL BE GRADE 60.
v 2 >
3

TYPICAL EACH CELL

-“ —3 5—

4 BAR (TYP) BOTTOM SLAB ¥4 @ 10" (CONT) ‘ HESGHT 1S - L 210" L - LENGTH OF 2. ALL CONSTRUCTION JOINTS SHALL BE THORDUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.

ONLY IF APPROVED BY THE ENGINEER.
4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1.
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EACH FACE OF ALL WALLS (TYP.) 1 1¥1 (Typ. HEIGHT 40 10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:

¢y (TYP.)
CONT. e 6" e 6" e 6"
ot ! L N 1P 'SLaB BAR SIZE: ¥4+ [ #5 [ #6 [ #7 [ #8 | #9 | #0 [ #u
fe—»] AR —{ 4" REINFORCING SPLICE LENGTH: 1-3" 1=-7" 2'-5" | 2'-10" | 3'-8" | 4'-8" | 5'-qpv| 7'-3
ho [ ~

Vil | ¢ (TYP)

s _ X THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:

1 BAR SIZE: 4 [ #5 [ #6 [ #7 [ #8 [ # | #0 | #u1

| 7 L o SPLICE LENGTH: | 11" | 1=4" | v=7" | 1=l | 2-6"[ 3-1" | 3-11"[ 410"
1 = THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.
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2" (TYP)

AN APRON IS REQUIRED ON THE [} 2 #4 11. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.

s s—| W .t DUTLET END (PROJECTED OUT 1-0) \ 12. WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
\ STANDARD PLAN M-601-20.

v | ! S !TWi!
WIDTH 1

SECTION B-B 3'-0" MIN.
o e P e 3 CLERR 16. FOR FILL HIEGHTS LESS THAN 2 FT, A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR
¢ t0R ty BOTTOM SLAB THE TOP OF THE TOP SLAB AND 18" DOWN ALONG THE TOPS OF THE EXTERIOR WALLS.
1 [
/ / /

INY[%]

(CONT.) (3 TOTAL) 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL T THE CENTERLINE OF THE BOX.
:l: 14, THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THE
th

TOP OF PAVEMENT.
15. ALL EXPDSED CONCRETE CORNERS SHALL BE CHAMFERED ¥ IN.

N R
= X

0 OV THE PLAYS
/ €2 CONTIN REINFORCING 4 17, FOR FILL HIEGHTS LESS THAN 2 FT.THE d; BARS FOR THE BOTTOM MAT OF THE TOP SLAB
Y ¢—/ /—¢ oy (PLACE AS \.*— #4 [@ 1-0" SHALL BE AS FOLLOWS:

' SHOWN)
// i 1 B (2 TOTAL)

S 8,9,10[14,16,18] 20
: BAR SIZE: | #5 6 | #7

/ ‘ '.‘.' * I___I SPACING 11-o" - 1'-Q"
| T .= 8 DESIGN DATA: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
{ [___ SECTION A-A RATING DATA: 2ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION

MIN. LAP SPLICE fy= 60,000 psi.,

s LENGTH (TYP. : .
yK (ve) TOP SLAB LOADING DATA: i 4,500 psi.,

REINFORCING LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, COLORADO PERMIT TRUCK AND NRL
(TYP.) DEAD LOAD CASE 1: VERTICAL EARTH LDAD = 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.

J
o WEARING SURFACE - 12 IN. THICK CONCRETE PAVEMENT.

DEAD LOAD - TYPE 7 BARRIER.
' CONSTRUCTION JOINT J BARS (SEE NOTE BELOW) THRUST 1S NOT CONSIDERED IN THIS STANDARD, LE. THRUST = 0.

\ (TYP.) N EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL.

J BARS (SEE NOTE BELOW) EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE CULVERT DESIGNS BUT
EXCLUDED FROM THE RATINGS AS PER THE AASHTD MANUAL FOR BRIDGE EVALUATION.

IO EOVIOY NN Ny LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT.0F EARTH
N % IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1,

3" 6II 6II

|
CUIVERT ¢ HEADWALL BENT
ANGLE

REINFORCING PLAN

SHEET 19 AND NOTES BELOW):
\ JT‘TJTJ ~ ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.
~ ANY SPECIAL DESIGN FOR STIRRUPS WILL NOT BE MEASURED AND PAID FOR
BAR EPOXY | BLACK BOTTOM SLAB— 3" 6" 6" SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

szE W | X X REINFORCING

_ _ - HEADWALL DIMENSION AND CONCRETE QUANTITY
7 (F'I;_iN.) (FE'_IIIN') (TYp.) SHALL BE ACCORDING TD STANDARD PLAN M-606-1, SHEET 19.

|
210 74 STAGE 2 | STAGE 1 - POST ANCHORS SHALL BE PROVIDED ACCORDING TO
35 210 NOT 10 SCALE STANDARD PLAN M-606-1, SHEET 19.

- POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT

;‘_'; jg CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION OF GUIRDRAIL WILL NOT BE MEASURED aD PADD
5-8 5-5 NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TO THE » OF THE BOX !

.| '-- V1+ll_ol|[’,
- ONLY. THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS EXPENSE TO SOPPORT - POST ANCHORS WHEN REQUIRED AND ENCASED IN HEADWALL CONCRETE,
SECTION C-C TEMPORARY LIVE LOADS DURING STAGE 1 CONSTRUCTION. J BARS SHALL BE THE SAME SIZE SHALL CONFORM TO ASTM A 36 OR AASHTO M 169 STEEL.
HEADWALL CORNER REINFORCING DETAIL AS THE TOP AND BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS  18. SEE M-603-3 FOR PRECAST CONCRETE BOX CULVERT DETALS.
70 SUPPORT.

3 EA SAME SIZE AS Z BAR
@ EACH END OF HEADWALL
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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
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7-95 [ 274 | 2108 105 0 [ 45415 4 ‘ 5168 26 | 24 | 68 [ 32 [ 20 555 429 147 90 07 1.83
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80 [ 27-4 | 1670 20 3 5T4 154 5 5 1168 24 | 24 [ 69 [ 355 [ 22 2.765 482 169 2.19 20 227
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995 [97-4 | 27108 [105] 11 0| 4[5 |4 4 4 175 26 | 2-4 8 | 3- -0 2.80 461 - 146 89 00 1.82 HEADWALL AND TOEWALL QUANTITIES
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8- 33-4 < 1410 0 5 5 5 [192] 3~ -4 - 3- -1 320 796 4.037 1.20 1.55 44 37 CLEAR SPAN REBAR REBAR REBAR
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-8 1305 | 101012 [16 [ 16 10. 5 5 5216 [ 35 [ 24 [ 72 [ 24 | 2= s 73 Y 20 % 2% CONCRETE QUANTITY = 0.086 CY/LF
-8 [ 3598 | 127016 |16 [ 16 1i 5 S 5126 33 | 25 [ 72 | 37 | 25 4733 7 4 322 3.40 3.59
Sl (398 [ 16 T018 (17 18| 1I 5 5 5216 [ 35 [ 24 | 7-5 [ 59 [ 2-7 510 7 0 271 2.7 2.86
10-1.5 | 39 y 5 105] 10.5 7 5 6 16 [252] 30 | 28 [ 90 | 35 | 1 .14 984 70 07 39 L1 20
12 9115 ] 30-4 | 2104 (125 1l [ 10 7 71 5 5 1252] 26 | 2-4 [ 810 | 32 | 2-0 384 923 31 70 1,44 52 NOTES
8 [10-25] 394 | 4 T08 [15.5[ 13| 10 515 5 5 232 26 | 24 [ &1L [ 24 | 22 4.205 595 15 5 1.32 X —_—
W e 2R R . S B B
21-135 ; S l65 g 165 ; 7 616 %“ ;-' _E : D1-110 g- -8 zggg 183‘? 7722 31 44 g {.’24 LI SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN
11, " - 4 L I~ )~ .l 4 .
O 7275 S 8 P O O 5248 2 E NN NN E] 1.694 739 50 S 717 2.61 LENGTH; 12 INCH SPACING ELSEWHERE.
BHIL S aETRRn  REEEE G A e e
s R T T T T e : : : ~ 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TOEWALL AND ARE BASED
. E.% ‘§-4 AT EEL ) ‘85 s % S 17 % 7 :f 2 z 75 %{? B '_;%0 2;87 ;92 ég% ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.
85 | 458 | BT012 [ 1415 117 7 6 16 [240] 21 = -0 [ 310 | 2-4 1.902 247 3,51 454 393 417 QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS.
G (i i A . . e 2 18} 15| %3 SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A
| g [I0-L |45 5 24 | 8- o E 43 ; ; 65 .
07 [ 454 [ 4708 [B3T131 10 7 7 256 27 = T 4626 238 2 73 2.76 2.8
0-5_| 46 81012 [14 15 2 7 7 6 | 6 [256] 2-1 2-f 9- 2-: 2-4 5.302 285 35 4.56 3.95 4.19 SPECIAL DESIGN IS REQUIRED.
12-2.5] 45- <7 5[ 12 105 [7 7 721 39 | 274 [ 112 | 37 | 2° 5.299 1528 5.389 07 39 18 1.20
o IZL 454 72704 [3[1210 [7 7 512720 96 | 2- ST 53 | o] 4733 127 a1 83 61 162
2-2 = 4108 [13]13 0 [ 7 7 272] 2+ 4 [ 10-11 | 3 5 4.872 1280 .95 53 62 2.81 4. FOR HEADWALL AND TOEWALL DETAILS SEE M-601-3, SHEET 10F 2.
10-5.5] 46 BT012 |14 (155 12 7 7 2 2= 0 |11 oI 5670 156 77 4.8 4.56 99
] -125 :Qj aE) “fgf’ }7255 “35 % % g 3 ; g-qa_ §:;0 M EEE 227:3({) gé?a — §§ ie% .;% é% 5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TO 2 FT, ALL
. 4 41 2] £ = 9 4= . . . REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED
= = 8 135/ 14 7 5 264 2-10 [ 2-8 | 611 | 39 | o- 361 2 ¥ X J
8;5 %—& 31010 (SIS 17 % : %éf St %7 §§§§ 1 — ;025 °,§§ zzé ?232? BY AN ASTERISK (* ), AND THE d1 BARS IN THE TOP MAT OF THE TOP SLAB
0-3 [ 514 | 2 i3 7 7 5 6 280] 2-10 [ 2-8 | 90 | 3= 5 5.265 1406 : 31 70 38 1.44 SHALL BE EPOXY COATED.
s | s EREE e SR SniSES Seisteel S SEISSIEST
1065 58 T 8101 5155 1 7 7 5 280 3 5o o1 T 311 [ 24 5950 519 -39 o5 13 ol 6. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS.
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50 T 78 108 Et i 7 7 5 I e 7 0T X 20 X X 35 X 8 FOR SIZE AND SPACING OF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON
10651 57- 7 [135] 105 [ 7 7 5 304] 5-0 3- 9= 4] 2-] 6.450 653 6.722 1.02 33 .05 Al M-601-3, SHEET 1 OF 2. ALL OTHER d; BARS ARE #4's AT 1'-0" SPACING. THE NUMBER
18| 8 (Pl L 0 z £ : D &l L 13 45 L2 22 OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS AND
10-9 | 57 8 [ 16|17 1 7 7 6 304] 3= 2= 9- X 9% 557 .88 .44 93 .99 THOSE FROM THE TABLE.
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1%2-(_595 ;:g g 1?65 g i ; ; 6 g g:. 2 l111_- %:g = 72%1 lg_g'g llgsl) %:’6 %.38 gg *9 LIVE LOAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6. FOR THESE STRUCTURES
88 | 638 <7 B 14 81918 6 7171321 50 | 52 | 73 | 42 | 26 7103 2195 7407 100 130 00 07 REFER TO THE CDOT RATING MANUAL.
S T e T ST o1 2 0 = 2 1 B A0 13 re 358 o 5
B8 Toss [ 4106 [l le 51818 : o = 0 5 T R A5 ] E— K; 209 00 2 10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET
20| 8 8:= 63-8 ﬂ g {g %g g g g 5 g g g%_g gj. %:g :g k:% 5 ;; %g% }135 3»'%% })Oa 2.22 SHOULD BE PRINTED FROM THE CDOT EXTERNAL WEBSITE AND SUBMITTED TO THE
S Tes T 4106 TIoTh 31818 2 O 0 O O O .1 15 — 85 A L8 2 BRIDGE RATING UNIT OR INCLUDED AS PART OF A LARGER DESIGN PACKAGE. FOR
101281638 2104 [16]16 7 7 5 6 | 6 [344] 38 | 2-9 2 [ 31 - 7.64 1729 12 46 09 1.20 ADDITIONAL INFORMATION, SEE THE CDOT RATING MANUAL.
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