4" threaded inserts (typ.)
L Grate /(;"ate

GENERAL NOTES

Type A constr. joint
501 or 502 lap W/#5 (typ.)

SECTION B-B

Porous backfill
#B8 aggeregate

hardware cloth
(typ. both sides)

. Grate C
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) A B 4 ] 1. The invert grade of the grated
/ _/ 5" (typ) box end section shall be the
1 - - T same as that of the pipe.
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. A= 2. See Standard Drawings
I > 1 E 715-GBTT-05 and -06 for
= 4" 4" dimensions tables.
== e
yP.) (typ.)

3. Type Il grated box end sections
shall be used for culverts
parallel to the mainline within

‘ the clear zone.
PLAN VIEW
1'-6 A 3”_i grate 4 See Standard Drawing
adjustment E 715-GBTT-02 for bending
#b e 1'-0 spa. c. to c. diagrams
(ea. fa.) g ’
3" weephole at end
or. backfill
P grates © -
/
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J Spacing of 1602 bars \502 \Type A constr. jt.
6" ——| (ea. fa.)
e 4 spa. e 1'-0 for 4:1
1'-6 -0 501 1-0 . fa.
6 spa. e 1'-0 for 6:1 e (ea. fa)
10 spa. e 1'-0 for 10:1
8-0 c. to c
Field bend 502 to SECTION m
extend to within - - (Typ. 3" weephole space)
of top of wall
L Length of porous backfill = 19 L
Poured in place t.oev.vall ’_ omit porous backfill and weepholes
(when precast unit is used) when L is less than 18-0
8" w #5 e 1I'-0 INDIANA DEPARTMENT OF TRANSPORTATION
#5 x (pipe radius + 1-0) " spacing c. to c.
4 — #5 (2 ea. fa.) = 3 ea. fa. (typ.) GRATED BOX END
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/1” @ holes for 3" bolts (typ.)
W+ 54"

when width W
is 4'-0 or greater)

5" 53"
L1 I
[ i ‘ -
Weld one —————— 77;13 §
side only at 74 ‘ | g =
1 | T =]
| — o u ]
each bar (typ.) 1 Typ. int. i"l/—J\f—f Ealc) A é} = E"
| g272%55 ¢t
‘ PR - Bl
BarSXé”onQ i __$l_ > ~ ik
(required only \ | & @
Ll P —— <
o
¢ Grate
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|
e —— T

(All grate bars %" thick)

I \/
1" ¢ holes for

4" bolts

GRATE B & C

Seat for grates

1-6

6"

END DETAIL
(SHOWING CONCRETE DIMENSIONS)

\\*é” @ threaded inserts

Grate B or C

Tooled surface —
between reinf.

2" x 1" slotted holes

1" @ holes for A
bolts (typ.)
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v ola
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| | -
ENd | 5

1" x 2" slotted hole

in R.. Pb only for é”
bolt conn. to threaded
inserts.

bars

Reinf.

steel f?
N

1'-9
W ETy
501 x 4'-0
YA

prdby

502 x 3-9 ®©

TYPE A CONSTR.

JOINT

E’?xéxP Pa or Pb l
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ELEVATION
GRATE A

B3 x4 x (W- 4Pd

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END

SECTION TYPE II
JANUARY 1999
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g"

4-#5

+— 1/2" threaded inserts (typ.) (2 ea. fa.)
w | 8" |
=1

\ #5 x (pipe radius + 1'-0)

3 |_ #5 at 1'-0

spacing c. to c.
= / ea. fa. (typ.)

Grate A Grate B Grate C

5" (typ.)

x|

Porous backfill
#8 aggregate

!
max.

|
L%»
e

Type A constr. joint
(showing pipe arch) 1-0x1'-0
(tp) hardware cloth

4" —1/ | 501 or 502
B

PLAN VIEW lap w/#5

-6 | A L 8 GRATE REMOVED
SECTION B-B

(typ. both sides)

3" E grate adjustment

GENERAL NOTES
. The invert grade of the grated
box end section shall be the

S\ope
/W/ same as that of the pipe.
® . See Standard Drawings E 715-GBTT-05

and -06 for dimensions tables.

—

N

#5 at 1'-0 (ea. fa.)

w

See Standard Drawing E 715-GBTT-02
for bending diagrams.

. Type 1II grated box end sections
i shall be used for culverts parallel
- to the mainline within the

clear zone.

1
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1'-6

4 spa. 1'-0 for 4:1

1

3°[ } o A v 1| INDIANA DEPARTMENT OF TRANSPORTATION

| - 501 = Type A constr. jt..
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6 spa. 1'-0 for 6:1
8'-0 c. to c. (typ. 3" weepholes spa.) 1'-0 | MARCH 2006

1'-6 10 spa. 1'-0 for 10:1
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1" g holes
W+ 5 /

for

1" bolts (typ.)

5&” 5iu
. v:w-i
Weld one N @;‘" _EJ
side only at . A el Lo
| | g8  s|lo
each bar (typ.) i ‘ . 2 53] =
1 ’Jy;) int. V‘ e ﬁ“f E zéno
ZASE g w35 & a2
| | T g P= A By 3
I T © < 0
Bar 3 x é on @ | > — ﬁ — 5
(required only i ‘ __%‘_ "
when width W X — — =
is 4-0 or greater) :
L $ 1 ¢, grate -0 i
| L= Cor. bar. (typ.)
— i - . - \Lyp:
[ =T
F TE}’_:L Moles for %" bolts (typ.)

(ALl grate bars 3" thick)

GRATE B & C

Seat for grates

1'-6

6"

END DETAIL

(SHOWING CONCRETE DIMENSIONS)

1" x

on

Pc —]

2" x 1" slotted holes ~1" @ holes for 3"
i bolts (typ.)
[~
L ésl
— m— T
Ext. Spa ’i .
= — T & |
</ Int. Spa el e
- 7 :
H -
/ 1
=]
Pa ta - Pd |2 =
™~ s - |.=
T Typ. int. J N
1 Typ. cor 1 J o
— —
| Pb \ —&4
PLAN VIEW

slotted hole

in B, Pb only for é”
bolt conn. to threaded

inserts.

xk é” 0 threaded inserts

GRATE A DIMENSIONS TABLE

B7x3xP Paoerl
B1xbx (W - $)Pe

ELEVATION
GRATE A

E3Xéx W—é

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION

TYPE 11

JANUARY 1999

STANDARD DRAWING No.E 715-GBTT-04

SLOPE] A B P b c d E F G
41 [1-0d"[1-0"[2-0" [ 0-8"] 0-10] 4" [r-od[o-10"] 2-1"
61 | 1-6" | 1-6" | 3-0" | 1-0" | 1-6" | 6" |1-6%"| 1-6" | 3-1"
10:1 | 2-6"|2-6"|5-0"| 1-8" |[2-10"]| 10" [2—-6}"]2-10"] 51"

STATE OF /
o IV A
4,2 ONAL €

TN

DETAILS PLACED IN THS FORMAT 11-15-99

s/ Anthony L. Uremovich 11-15-99
DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 11-15-99

CHI EF H GHMAY ENG NEER DATE

[DESI GN STANDARDS ENGI NEER

ORGNALLY APPROVED 1-04-99




INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION

QUANTITIES TYPE II

JANUARY 1999

STANDARD DRAWING No.E 715—-GBTT-05

DETAILS PLACED IN THS FORMAT 11-15-99

s/ Anthony L. Uremovich 11-15-99

DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 11-15-99

4:1 Slope 10:1 Slope
Pipe alLlwls Grate C |Grate B Pipe H L - S Grate C |Grate B
Diameter NO.|Length | Length Diameter No.|Length| Length
12 1-5|15-8[2-0|5-9| 1 3-4 1'-0 12 1-5| 14'-2[ 2-0| 14'-1| 2 4'—0 2'-8
15 & 18 |2-0) 8-0|*-0| 8—1| 1 4-0 ='-8 15 & 18 | 2—0] 20-0[ 2-0] 19-9] 4 3-8 1'-8
21 & 24 |2-6[10—-0[3-010-1] 2 3'-0 2'-8 51 & 24 | 2-6| 25-0| 3-0| 24—-9| 8 >_g -
27 & 30 [3-112'-4|3-012-5| 3 3'-0 2'-0 27 & 30 |3—1/30—-10]3-0] 30'-5 9 3—0 —
33 & 36 |3-7|14—-4]4'-0|14'5| 5 R—4 I-4 33 & 36 | 3-7[35-10]4-0[35-9] 13 2'-4 2'-0
42 4-2[16-5/4-0|17-1) 6 24 1-8 42 4-2[41-8[4-0[41-9] 16 24 1-0
48 4+-8[18-8] 5-0[19-1 [ 8 2'-0 1'-8 48 4-8|46-8] 5-0[46'-9] 21 2'-0 [
54 5 3[21-0]6-0[R15 | 12 1-8 - 54 5-3|52-6 | 6-0|52-5 | 36 1-4 -0
60 5-9[23-0] 6-0|235| 12 1-8 20 60 5-9(57-6|6-0[57-9[40 1'-4 1-0
6:1 Slope
Pipe Grate C |Grate B
Di P er | H| L | WS
lameter No. | Length | Length
12 1-5| 8-6/2-0] 8-5] 1 4'—0 2—4
15 & 18 | 2-0]12—o|2-0[1r-9] 2 4'—0 1'-8
>l & 24 T2=6(i5-0 3-0 511 4 o o GRATE A DIMENSIONS TABLE
27 & 30 |3-1|18-6|3-0[18-5| 5 30 -4 Slope|A |[B [P |b |[ec |d |[E |[F [GA
33 & 36 |3-7|21—6|4—0|21'-5| 9 2-0 -4 41 -op{1-0[2—-0 Jo-80—10[ 4" Jr-osf0-102-1
42 4-2[25-0[4'-0[=25-1] 9 2—4 2'-0 6:1  |1'-6/1'-6(3'-0 [1'-0[1'-6] 6" |r-g4[1'—6 |31
48 4'-8|28'-0| 5-0| 28'-1| 13 2—0 — 10:1  |2'-6|2'-6| 5'-0 [1'-8 R'—10| 10" |2-64"R'—10] 5'—1
54 5-3|31-6 [ 6'-0|31-9 | 17 -8 1'—4
60 5'-9|34'-6] 6'-0]34'-9[ 19 -8 1'=0
APPROXIMATE QUANTITIES
4:1 Slope 6:1 Slope 10:1 Slope
Pipe Cone., cys |Reinf.| Str. Cone., cys |Reinf.| Str. Conc., cys |Reinf.| Str.
Diameter |Conc.| C.M. | Steel, | Steel, | Conc.| CM. |Steel, | Steel, | Conc.| C.M. | Steel, | Steel,
Pipe | Pipe | Ib. 1b. Pipe | Pipe | 1b. Ib. | Pipe | Pipe | 1b. 1b.
12 11 11 295 335 15 15 400 480 2.3 2.4 605 790
15 & 18 1.6 1.6 395 445 2.2 2.2 550 645 3.4 3.4 865 1080
21 & 24 2.4 2.4 565 750 3.3 3.3 790 1130 5.2 5.2 1245 1830 DIMENSIONS &
27 & 30 29 30 695 910 42 43 980 1345 6.6 6.7 1580 2195
33 & 36 4.0 41 910 1415 5.7 5.8 1290 2115 9.1 9.2 2075 3455
42 438 49 1085 1655 6.9 7.0 1545 | 2415 11.0 112 | 2490 4015 \\ 3 L. URs,
48 6.2 6.3 1350 2230 8.8 9.0 1925 3265 14.2 14.4 3100 5425
54 7.8 8.0 1665 2955 113 114 2400 | 4375 18.1 183 | 3855 7440
,_ STATE OF /('3
60 8.7 8.9 1850 3215 126 12.8 2675 | 4780 20.4 204 | 4310 8175 /% NSNS
“, //ON AL ?w“
IXSIG\ISTANIDII:F‘HS ENG NEER]

CHI EF H GHMAY ENG NEER
ORGNALLY APPROVED

DATE
1-04-99




4:1 SLOPE 10:1 SLOPE
PIPE H L W S GRATE C GRATE B PIPE GRATE C GRATE B
SIZE No.| LENGTH | LENGTH size | 7| Y | Y| 5 [No. LENGTH| LENGTH
17 x 13 | 1-6] 6—0| 2—0[ 6'—1| 1 3-8 1'-0 17 x 13 | 1-6| 15—0] 2-0| 14—9| 2 4'-0 3—4
21 x 15 | 1-8] 6'-8] 2-0] 6-9] 1 4'=0 -4 21 x 15 | 1-8| 16—-8] 2-0| 16—-5| 3 4'=0 -0
24 x 18 | r-u] 7-8| 3-0] 7-9| 2 2'-8 -0 24 x 18 | -1 19-2| 3-0| 19-1] 5 2-6 2-4
28 x 20 | 2-1| 8—4| 3-0] 85| 2 3-0 -0 28 x 20 | 2—1|20-1d 3-0| 20-9] 5 3-0 2=
35 x 24 | 2-5] 9-8[4-0] 9-9] 3 2—4 -4 35 x 24 | 2-5| 24—2| 40| 24-1| 8 2-4 2-0
42 x 29 [2-1d 11-4[4-0] 11-5] 5 2'-0 - 42 x 29 |2-10 28—4]4-0[ 28—1] 10 24 14
49 x 33 | 3-2| 12—-8|5-0| 12—-9| 5 20 -4 19 x 33 | 32| 31-8|5-0| 31-9] 17 1-8 _
57 x 38 [3-7|14-4]5-0] 14-5] 6 2'-0 -0 57 x 38 |3-7|35—10/5-0]35-9] 23 1'—4 1'-8
64 x 43 | 40| 16—0/6=0| 16—5| 9 -8 - 64 x 43 |4-0|40-0|6—0| 40'—1| 22 1'-8 -
7 x 47 |4—4| 17-4|6—-0] 17-9| 9 -8 1—4 71 x 47 | 4-4|43—4|6-0| 435 | 24 1'-8 -
6:1 SLOPE
PIPE il L W S GRATE C GRATE B
SIZE No. | LENGTH | LENGTH
17 x 13 | 1-6] 9-0| 2—0| 8—-9]| 1 4'=0 2-8
21 x 15 | 1-8| 10—-0| 2—0| 9-9| 1 4'=0 3-8
24 x 18 | r—11] 11-6| 3-0] 11-5| 3 2-8 -4
28 x 20 | 2—1| 12—-6| 3-0| 12—-5| 3 3-0 1-4
35 x 24 | 2-5| 14'—6| 4—0| 14'=5| 5 2-0 2-4
42 x 29 |2-10 17—-0| 4—0| 17—1| 7 2-0 -0
49 x 33 | 3-2| 19-0|5-0| 19-1| 8 20 -0
57 x 38 |3—7| 21—6|5-0| 21-5| 9 20 -4
64 x 43 |4—0]| 24'—0| 60 | 24'—1| 12 -8 2-0
71 x 47 |4'—-4]| 26—0|6—0| 26'—1| 18 1'-4 -
APPROXIMATE QUANTITIES
4:1 SLOPE 6:1 SLOPE 10:1 SLOPE
PIPE Str. C Reinf.| Str. C Reinf.| Str. C Reinf.
Size |Steel,| """ | Steel, |Steel,| “°"°" | Steel, [Steel,| “°7°"| Steel,
Ib. cys 1b. 1b. cys 1b. 1b. cys Ib. INDIANA DEPARTMENT OF TRANSPORTATION
7 x 13 | 3% 12 | 305 | 49 | 16 415 820 | 25 640 GRATED BOX END SECTION TYPE II
21 x 15 385 13 335 540 1.8 460 910 238 715 DIMENSIONS AND QUANTITIES
24 x 18 605 1.8 440 875 25 610 1445 | 39 935 JANUARY 1999
28 x 20 645 2.0 465 940 _.7 645 1545 4.2 1020 STANDARD DRAWING NoE 715—-GBTT-06
35 x 24 975 2.7 615 1435 3.7 855 2375 5.8 1325 \\\\i“‘\‘_i'u’ég,% DETALS PLACED N THS FORMAT  11-15-99
42 x 29 | 1145 | 31 700 1710 | 4.4 995 | 2750 6.9 1570 Sy,
49 x 33 | 1520 | 4.0 880 | 2270 | 5.6 1230 | 3825 8.9 1960 £37 No. 3% |fs/Anthony L Uremovich 11-15-59
= H H z DESI GN STANDARDS ENG NEER DATE
57 x 38 | 1715 | 45 985 | 2525 | 6.4 1400 [ 4400 | 102 | 2245 % 18035 5,
64 x 43 | 2295 5.7 1210 | 3335 8.1 1725 | 5560 | 129 2755 %% ;wpum»@@ o/ Firoos Zandi 115-99
71 x 47 | 2470 6.2 1310 | 3735 | 8.9 1880 | 6005 | 14.2 3015 AL GitF HGWAY DG NER  DATE
[DES| GN STANDARDS ENG NEER] ORIGNALLY APPROVED 1-04-99
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