REINFORCED CONCRETE HORIZONTAL ELLIPTICAL PIPE GENERAL NOTES
REINFORCED CONCRETE PIPE SINGLE PIPE DOUBLE PIPE TRIPLE PIPE
Certified by: EASMGINEER
SINGLE PIPE DOUBLE PIPE TRIPLE PIPE 1. Refer to Standard Drawings E 715-SPCA-01 and E 715-SPCA—02 for ertified by
D|H R S G C2U.Y£(S:.I(;gg§. G C2U.Y£§.§8:§. G C2U.Y3§ﬁgg§. GENERAL NOTES SPAN | RISE| H R S . CU.YDS.CONC., G CU.YDS.CONC., G CU.YDS.CONC., single anchor details.
A A A 2 ANCHORS 2 ANCHORS 2 ANCHORS - - ‘
42" | 3-3|2—7%'| 6-3 | 5-3 25 11-6 55 17—9 8.6 _ _ ' ' 2. (}:e{e?l to Standard Drawing E 715-MPCA-02 for multiple anchor
48" [3-5 [ 2—11 [ 610 [5-10 28 12-8 6.2 19-6 96 1. Refer to Standard Drawings E 715-SPCA—01 45 29 3-0 | -9 | 6-6 | 5-6 25 12-0 55 18'-6 85 etatls. ‘
54" [3-7 324" 7-8 | 65 3.2 14'-1 7.1 21-9 11.1 and E 715-SPCA-02 for single pipe anchor 49 32 3-1 |2-u} | 6-11 | 5-11 R_.7 12-10 9.9 19-9 92
60" | 3—9| 3-6 | 8—6 | 7—0 35 15—6 8.0 24'—0 125 details. 53" 34" 3-2 | 3-14 7-6 6'-3 2.9 13-9 6.4 21'-3 10.0 JANSSEN & SPAANS ENGINEERING
66" [3-11|3-93"] 9-4 [7-7 3.9 16'-11 9.0 26—3 14.1 60" | 38" | 3-3 | 354 | 85 | 61 32 13-4 7.3 ”3-9 11.3 pengreom
" " ' ' . ' ' ’ 9120 Harrison Park C - Indi is, IN 46216
72" [4-1| 4-1 |10-2 | 8-2 43 18—4 10.0 286 15.7 2. Refer to Standard Drawings E 715-MPCA—01 68 43" | 3-5 | 3-10 | 9-6 | 7-8 36 17-2 8.3 26'-8 13.0 Fsen ek Cout el
78" |43 Jo—ad"[1r-0 [8-9 47 19'-9 11.0 30'-9 17.3 and E 715-MPCA-02 for multiple pipe anchor 76" | 48" | 3-7 |42} | 10-7 | 8-5 41 19-0 9.4 R9'=7 14.8
84" [4—5 | 4=8 [11-10| 9—4 5.1 21—2 121 33-0 19.0 details. 83" | 53" | 3-8 | 4-6} | -7 | 9-1 4.5 20-8 105 32'-3 16.5 LEGEND
90" [4—7 W-1u¥{12-8 [9-11 55 22'—7 13.2 35'-3 20.8 91" | 58" | 3-10 | 4-11 | 12-8 | 9-10 4.9 22-6 11.7 35'—2 18.4 =
96" [4-9 | 5-3 [13-6 [10—6 6.0 24'-0 14.3 376 22.7 98" | 63" | 4—0 | 5-3 | 13-6 | 10—6 5.3 24'-0 12.7 37-6 20.1 H - Anchor height
102" [4-11[5-65"[ 14-1 [ 111 6.4 25'—2 15.3 39-3 24.2 106" | 68" | 42 | 57 [ 143 | 13 5.8 256 13.7 39-9 21.7 R - Dimension from anchor r
108" | 5'-1 | 5'-10 | 14'-8 | 11I'-8 6.9 26'—4 16.3 41-0 25.7 113" 72" | 4-3 | 51} | 14-1 | -1 6.2 26'-10 14.6 41'-9 23.0 edge to G exterior pipe
114" | 5-3 |[6-15"[ 15-3 [12—-3 74 276 17.3 42-9 27.3 LEGEND 121" | 77 | 45 | 6-4 | 15-8 | 12-8 6.7 284 15.7 44'-0 24.6 S - Dimension between §, of Architecture+
120”55 | 65 [15-10[12-10 78 28-8 18.4 446 28.9 e 1267 | 82" | 4=6 | 68 | 164 | 134 72 298 166 460 26.1 adjacent pipes - etianapole, Tndians
126" | 57 6'—’3é-. 165 [13-5 8.3 2910 19.4 463 30.5 D — Pipe diameter 56 |87 |28 | 7=0 | 170 | 120 =8 310 76 Yo 276 G - Overall anchor length o
132" |5-9 [ 7-0 [17-0 [14'-0 8.8 31'-0 20.5 480 32.2 H — Anchor height 143" | 92" [4-10| 7-4 | 17-8 | 14-8 8.1 324 18.7 50'—0 29.2
138:- 5?11 7_-3é 17._7 14-_7 22 32._2 210 49._9 289 R — Dimension from anchor edge to o1 L o0 1 7oed | us | 15 il e o = o :
144" 6-1 | 7-7 [18-2 [15—2 9.9 33'—4 22.8 51'-6 35.6 nens on g 66~ [106° 153 | =5 | 19=10 [ 16-10 o 368 2.0 266 314
g of pip . 180" | 116" | 56 | 9-1 | 21-2 | 182 10.8 394 24.3 60'—6 37.8 L ANDSCAPE ARCHITECTURE
S - D}mensmn between § of adjacent 30 W Monroe Street, Suite 500
pipes Chicago, IL 60603
G - Overall anchor length CORRUGATED ALUMINUM ALLOY OR STEEL PIPE-ARCH ijwfgﬁo‘gf‘eilgffom
CORRUGATED ALUMINUM ALLOY OR STEEL PIPE SINGLE PIPE DOUBLE PIPE TRIPLE PIPE ’
SINGLE PIPE DOUBLE PIPE TRIPLE PIPE ,”"
D|H|R|S [, [CUYDSCONC [ . | CUYDSCONC.| . [ CU.YDSCONC. SPAN|RISE| H | R | S | lcuypscoNc.|  |cuybscoNc.| . |cu.ypscoNc,
2 ANCHORS 2 ANCHORS 2 ANCHORS 2 ANCHORS 2 ANCHORS 2 ANCHORS A ||ed
42" [2-11[2-4] 58] 48 2.1 104 4.7 160 7.3 o 135 301 2= o3| 5= Y T 10 78 - Engineering Services
gB,, g_; 2,2_3 6(?_2 g,_g z‘; 1;,_?7 ‘:’5‘3 1;,_2 g'g 57" | 38" | 3-1 [2-11 | 73 [5-10 2.5 13'-1 5.7 20'—4 8.9 )
6‘;” — 3‘,11 7'_lé = =1 1:13, — 6'; ;1’_6 o2 64" | 43" | 3-3 [3-25 | 8-1]| 65 28 146 6.4 227 10.1
S : : : : : : : 7w a7 | 3-4 ] 3-6] 9-0] 7-0 3.0 16'-0 7.2 25'—0 11.3
66" | 3-5/3-4| 8-5] 6'-8 3.2 15'—1 75 236 11.6 - - , , , , -
| 5—7 57| 92| 7= 36 64 T 256 13.0 77 52 36| 3-9] 9-9 | 7-6 3.3 17-3 7.9 270 125
78" | 3-9[3—10]9—11] 7-8 3.9 177 9.1 27-6 14.4 83" | 57 | 3-8 | 470 | 106 | 870 35 1876 86 290 136
84" 3-10] 4'-1[10-8] 82 12 18'-10 9.9 29'-6 15.6 INDIANA DEPARTMENT OF TRANSPORTATION INDIANA DEPARTMENT OF TRANSPORTATION
50" [3-11|a—2 11=5| 6=8 15 ) 107 316 168 60" | 46" [ 3—9 [ 3-1 | 7-8 ] 6-2 2.9 13'-10 6.7 21'-6 10.5
: : : CONCRETE ANCHOR m TR - — — — — CONCRETE ANCHOR
o6 | a1 [a— [z—2 |92 16 214 16 356 ™™ 66 51" [3-10 | 3-4 | 85 6-8 3.1 15'—1 7.4 23'-6 11.6
02|72 h—10lz2—8| 9-8 51 271 22 350 193 TABLE 73" |55 | 4-0 [ 3-73] 9-4 | 7-3 3.4 16'-7 8.3 25'-11 13.1 TABLES
108" 4'-4| 5'—-113-210-2 55 231_4 13.0 36'—6 20.6 JANUARY 1998 81" 59" 4'-2 3’—11é 10-4 | 7'-11 3.7 18'-3 9.1 28'-7 14.5 JANUARY 1998
114" [4'-5]5'-4 [13-8[10-8 5.8 24'—4 13.7 38'—0 21.6 STANDARD DRAWING NO.E 715—ANCH-01 87" |63 | 4-2 |4—2b| 11| 85 4.0 19-6 9.8 30'-7 15.6 STANDARD DRAWING NO.E 715—ANCH-02
120" [4'-7 | 5-7|14'-2| 11'-2 6.2 25'-4 14.6 396 22.9 T, DETALS PLAGED N TS FORMAT  11-15-95 95 67" | 4-4 |a—64| 12-1 [ 91 43 =2 10.8 333 17.2 e, DETALS PLACED N THS FORMAT _ 11-15-99
126" | 4-8|5-10/14-8]11-8 65 26'—4] 15.2 41'-0 23.9 St 0., 103" | 71" | 4-6 [4-105[ 129 | 9-9 47 226 11.6 35'-3 18.5 s:;\ow\* -rgrg,gfo;},
SR AL ) 0 ' ' ' ' ' ' SKS A
132" [4'-10[ 6'-1 [15'-2]12'—2 6.9 27'—4 16.1 42'-6 25.3 F37 No. 38% |fs/Anthony L Uremovich 1-15-99 112 75 4-8 | 5-3 [ 13-6 |10-6 5.1 24'-0 125 37'-6 19.8 37 No. 3% |f/Anthony L Uremovich #-15-99
138" [4'-11]6'-4 [15'-8|12-8 7.3 28'—4| 16.8 440 26.4 Igl 18095 o I | PESICN STANDARDS ENGINEER  DRTE uz' | 79" | 4-9 [5-54 |13-11 1011 5.3 24'-10 12.9 38'-9 206 Igi 18095 g I | PreTCN swpnws mommEr o bR
144" | 5-1] 67 [16-2[13—-2 7.7 29'—4 17.8 45'-6 27.8 %S}*Tﬂﬁ:\é‘/ 128° | 8" [ 5-0 | 5-11 | 1410 | 1r-10 5.8 26-8 14.1 41-6 224 ﬁé\sxfs‘g\g“/
""«fs/gﬁf«t ol /s/ Firooz Zandi_ __ f1-15-99 137" 87 | 52 | 6-3 | 15-7 | 12-7 6.1 281 148 43-8 235 “SionaL, S 5/ Firooz Zandi  #-15-99
e CHIEF HIGHWAY ENGINEER DATE - - " - ; " " ; g™ CHIEF HIGHWAY ENGINEER DATE
[DESIGN STANDARDS ENGINEER] ORIGIANLLY APPROVED 1-02-98 142 91 5'-4 6'—-6 16'-0 13'-0 6.5 29'-0 15.7 45'-0 24.9 [DESIGN STANDARDS ENGINEER] ORGINALLY APPROVED 1-02-98

CENTERVILLE WELCOME CENTER
CENTERVILLE, INDIANA

PUBLIC WORKS PROJECT NO. 89006007-23-034-C1

qi ; Plan grade
Original ground line NOTES : NOTES :
plan grade 1. Protective cover shall be constructed prior to running heavy equipment Embankment to be constructed to 1. Protective cover shall be constructed prior to running heavy equipment
o ] over installed pipes. The minimum covers are listed below: this elevation prior to placing pipe over installed pipes. The minimum covers are listed below:
/ Geotextile if required a.) 1.5' for B, < 18" Embankment material 1-0 o _ a.) 1.5' for B < 18"
_\ e p— — b.) 3' for 18" < B, < 54" r—ﬂTyp. — Geotextile if required b.) 3' for 18" < B, < 54"
2 c)4 forBe>5%4" | e e~~~ T~~~ c.) 4' for B > 54"
@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered @ For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when o pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
Structure or flowable curbs, paved shoulders, or sidewalks are present = curbs, paved shoulders, or sidewalks are present
backfill as required Original dli " P ' P y Structure or flowable 7 P d P .
riginal ground line 3. Flowable or structure backfill shall be encased by compacted earth backfill. backfill as required 3. Flowable or structure backfill shall be encased by compacted earth backfill.
1:12 slope m 1:12 slope Plan grade The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between i{/fé//f////V 1174 The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
< 0.10Hc a the flowable or structure backfill and the encasement shall be modified to *12 Slope’ Bc //,;,//ff/’f)/e the flowable or structure backfill and the encasement shall be modified to
] r Geotextile if required maintain the minimum 2 ft encasement. o 0.10Hc maintain the minimum 2 ft encasement.
— g s CPN17
*r f— —_——— — _— A
we) | [ 2 2 W (typ.) W
Structure or flowabl 2L Ground line plan grade
ructure or flowable
SECTION A-A backfill as required SECTION B-B Embank b J
mbankment to be constructed to
LEGEND 1:12 slope this elevation prior to placing pipe
i 1-0
He = Overall diameter or rise (typ.) % i . Embankment material W /7 Geotextile if required
B. = Overall diameter or span Bc - O\‘/’;’-:" d;:;::tt:: ;’: ;E:n(typ-) e
A = 8" min. for fill height less than 16' c -
= 12" min. for fill height of 16' or more T Structure backfill A Z iz,fnr:::'nf(;;rf"flﬂrﬁggme;f fg?grlr?\ore < J W (typ.)
T. = Trench cover depth over pipe _ . ’ ) Structure or flowable \
W = 0.3B.or 9", whichever is great Ve = 12" for B <18 backfill ired
= 0.3 B.or 9", whichever is greater SECTION A-A 18" for B, > 18" ackfi /a/s/ fi‘lﬁ'l'fi,/
E = Encasement ROCK FOUNDATION W = 0.3 Bcor 9", whichever is greater 1:12 slope ’ B, 7 1/}/2/ /S/ls//Pe
Ls = Backfill length measured from toe to toe of the 2:1 slopes. Lg = Backfill length measured from toe to toe of the 2:1 slopes. = 7,.0.10Hc
= X I I SIS SIS Revisions:
AT Original ground line
INDIANA DEPARTMENT OF TRANSPORTATION Structure backfill 2" rock line INDIANA DEPARTMENT OF TRANSPORTATION
B-
Geotextie i required @ Dol o et ovanal around e PIPE BACKFILL METHOD 1 ROk FOUNDATON PIPE BACKFILL METHOD 1
- Geotextile if required
Orginal ground fine s Wihof N Compacted earth backfi NEW ROADWAY, TRENCH 9 NEW ROADWAY, EMBANKMENT —
\ (typ)|  pavement | 1 slope (typ.) Construct embankment to o) B Structure or flowable 89006007-23-034-C1
Compacted earth backfill — == SEPTEMBER 2008 tl)ls e_Ie\f;ﬂo? prior to 5.0 Width of backfill as required SEPTEMBER 2008 Requisition Number:
pipe installation | | | -
AT S ﬁ\ STANDARD DRAWING NO. E 715-BKFL-01 [(typ)| pavement | 2:1 slope (typ.) STANDARD DRAWING NO. E 715-BKFL-02 Necomm N
Jpeaihl = x ﬁx = Compacted earth backfill Compacted earth backfill -
A REEgE . X o == < 7 _Evc [y ),Q, — / L. . SN . /,///// Designer: Drawing Date:
- ' —_ e — = —_— NI Ry Original ground line Q ,
L Original ground line b SN \ / X { IID 8/30/2024
Appropriate end /s/ Richard L. VanCleave 09/02/08 x TN |2 SR Flowm N ,&, N N LS /s/ Richard L. VanCleave 09/02/08 Drafter: Drawing Scale:
treatment (typ.) A <a— DESIGN STANDARDS ENGINEER DATE ¢ LA \ ’ DESIGN STANDARDS ENGINEER DATE JRC N/A
‘ Lg DAPW Approval:
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NOTES : NOTES : Certified by: BNGINEER
@ Existing subgrade over this longitudinal distance shall remain in place.

@ Existing subgrade over this distance shall remain in place.
2. The thickness of the replacement PCCP shall match that of the

L . The minimum pavement sections shall be as follows: A
- - HMA: 165 #/syd HMA Surface, Type A,B,C or D on L existing concrete pavement. ‘
Profile Grade variable HMA Intermediate, Type A, B, C or D Existing PCCP to 3. See Standard Drawing series 506-CCPP for concrete patching details.
Existing Asphalt pavement 3. If underdrains are present, they shall be perpetuated in accordance with remain in place (typ.) Profile Grade ‘
to remgi,, iﬁ placr; (typ.) Geotextile if required Replacement HMA Pavement the details shown on Standard Drawing E 718-UNDR-01. Dowels shall be placed at Replacement PCCP 4. If underdrains are present, they shall be perpetuated in accordance with JANSSEN 8 SPAANS ENGINEERING
4. See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view. midpoint of PCCP depth (typ.) the details shown on Standard Drawing E 718-UNDR-01. ~ Jsengr.com
Geotextile if required 5. See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view. 2120 Harfson Park Cout - Indianapols IN 46216
\\ % / \ G S @ New subbase type shall match the existing subbase type and thickness.
1 222%22%%2%2 1 N ST S
/ ’jé <> / A b ‘ ’ . [ ’ ‘A A b . ’ B [ ’ ) ‘

1515 N. Pennsylvania St.
Indianapolis, Indiana

Existing Subbase RATI
o
Typ. ™~— New Subbase @ :

6 in. (typ.)
™ LANDSCAPE ARCHITECTURE
12
1

Saw Cut (typ.) 2 e ‘ 1-0 \ M
Typ. Top of Subgrade

Structure or an
2'-0" (typ.) (1)
Saw Cut and (typ.)

Flowable backfill
construction joint (typ.) Structure or
Flowable backfill

N

7

12

30 W Monroe Street, Suite 500
Chicago, IL 60603
T: 312.465.2359
www.ratiodesign.com

Hc

0.1H,

— ]

J 0.3 Bcor ? o ,A\

9 in. min. (typ.) - - 5
o INDIANA DEPARTMENT OF TRANSPORTATION 9 in. min- (tp.) INDIANA DEPARTMENT OF TRANSPORTATION Applied

PIPE BACKFILL METHOD 1 L = Pay limits of pavement removal and pavement replacement (ft); PIPE BACKFILL METHOD 1 [T
L ey e P epcerere () EXISTING ROADWAY, TRENCH fory cross pipep, measured along roadvF\)/ay centerlin?a; for pipe par’allel to EXISTING ROADWAY, TRENCH

for cross pipe, measured along roadway centerline; for pipe parallel to . ! ) .
PIPS, 9 Y ! pipe p roadway centerline, measured prependicular to pipe centerline.

roadway centerline, measured prependicular to pipe centerline. ) ] —_—
Bc= Overall diameter or span (in.) SEPTEM BER 2008 B¢ = Overall diameter or span (in.) SEPTEM BER 2008 LI)
_ . L Hc = Overall diameter or rise (in.)
Hc = Overall diameter or rise (in.) o <
d = Vertical distance from flowline to profile grade (ft) STANDARD DRAWING NO. E 715-BKFL-03 d = Vertical distance from flowline to profile grade (ft) STANDARD DRAWING NO. E 715-BKFL-04 0
1
o, o Qﬁ
ASPHALT REPLACEMENT PAVEMENT - VOOC o
>~
. PCCP REPLACEMENT PAVEMENT .
/s/ Richard L. Van(Cleave 09/02/08 /s/ Richard L. VanCleave 09/02/08 % Z <
DESIGN STANDARDS ENGINEER DATE DESIGN STANDARDS ENGINEER DATE 8 8 z
S <
(@) p—
/s/ Mark A, Miller 09/02/08 /s/ Mark A. Miller 09/02/08 © = %
CHIEF HIGHWAY ENGINEER DATE PR CHIEF HIGHWAY ENGINEER DATE @) 8 —
DESIGN STANDARDS ENGINEER DESIGN STANDARDS ENGINEER 5 E E
O = O
m —
= m >
O 1
& a
[al ; —~
2 B O
Q z
= 3
S
—
NOTES : Plan grade NOTES : =
@ Existing subgrade over this distance shall remain in place. o ) 1. Protective cover shall be constructed prior to running heavy equipment A
2. The thickness of the replacement PCCP shall match that of the Original ground line over installed pipes. The minimum covers are listed below:
L existing concrete pavement. Ve Compacted earth backfill a.) 1.5' for B, < 18"
3. The minimum pavement sections shall be as follows: b.) 3" for 18" < B"c < 54"
Profile Grade HMA: 165 #/syd HMA Surface, Type A,B,C or D on I ) % @ c.) 4 for B, > 54
variable HMA Intermediate, Type A, B, Cor D 1:12 slope . . For backfill purposes, paved shoulders, curbs, and sidewalks are considered
Dowels shall be placed at Replacement HMA pavement Existing Asphalt overlay e Geotextile if required ' ! ' ' <9
i i S . Lo See Standard Drawing series 506-CCPP for concrete patching details. paVement. See Standard Drang E 715-BKFL-10 for pavement limits when
midpoint of PCCP depth (typ.) Geotextile if required Replacement PCCP to remain in place (typ.) rd brawing seri F concrete patching detal 107 || ) Plan grade curbs, paved shoulders, or sidewalks are present.
Existi‘ng. PCICP to \ 5. If underdrains are present, they shall be perpetuated in accordance with Typ. o o 1:12 slope /}/;/ 3. FIowaplg or structure backfill shall be encased by compacted earth backfill.
remain in place (typ.) W/ % /,/ ’ the details shown on Standard Drawing E 718-UNDR-01. B, ‘ Original ground line The minimum encasement shall be 2 ft. I necessary the 2:1 slope between
' . Rkl . L o 0.10Hc Compacted earth backfill e flowable or structure backfill and the encasement shall be modified to
AN N IS REARR A [ ST S SN P S 6. See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view. Structure or flowable T / maintain the minimum 2 ft encasement.
J§ T . s kAt \ O N r R E e o @ New subbase type shall match the existing subbase type and thickness. backfill as required **r :
D b . D . . . . W (typ.) L
1:12 slope
AN s ¢ ; \
Q" N SECTION C-C b ,
2-0" (typ.) @ ~ Existing Subbase 1071 1:12 slope

A 8" min. for fill height less than 16'
12" min. for fill height of 16' or more 0.10Hc

T Trench cover depth over pipe Structure backfill

01H, j 1 < '\\ \é\l : 2;13@8;;: :né whichever is greater SECTION C-C
A = ROCK FOUNDATION

_>>

Saw Cutand - » 1-0 o @ LEGEND Rock line Y WP -l e e o — Geotextile if required
construction joint (typ.) Structure or Typ. ™~— New Subbase H. = Overall diameter or rise (typ.) Bc Zznmm
Flowable backfill . ¢ ’ Structure or flowable 5

6 in. (typ.) B. Overall diameter or span backfill as required { - {
12
1

Lg = Backfill length measured from toe to toe of the 2:1 slopes.

T 0.3 Bcor Revisions:
9 in. min. (typ.)
INDIANA DEPARTMENT OF TRANSPORTATION c INDIANA DEPARTMENT OF TRANSPORTATION
L = Pay limits of pavement removal and pavement replacement (ft); PIPE BACKFILL METHOD 1 Geotexdile if required @‘ Original ground line PIPE BACKFILL METHOD 2
for cross pipe, measured along roadway centerline; for pipe parallel to - : " Width of C cted earth backfill
roadway centerline, measured prependicular to pipe centerline. EXISTING ROADWAY’ TRENCH Original ground line | (tsyp(?)i‘ pa\llement —i T 2:1 slope (typ.) / ompacted earh hacdl NEW OR EXISTING DRIVE Project Number:
Bc= Overall diameter or span (in.) Compacted earth backfill - - : _ 89006007-23-034-C1
Hc = Overall diameter or rise (in.) SEPTEMBER 2008 g ><// ' <‘<, ‘ ’ \“\-_\__ SEPTEMBER 2008 Requisition Number:
_ . . . A Vg j~, = -
¢ = Vericaldistance from flowiine to profie grade () STANDARD DRAWING NO. E 715-BKFL-05 iy el - SRS T ] N\ STANDARD DRAWING NO. E 715-BKFL-06 P
T ow I e e _
A UL P e e
‘ Lg ‘ Designer: Drawing Date:
COMPOSITE REPLACEMENT PAVEMENT Appropriate end ~ ! IID 8/30/2024
/S/ Q{I'Cﬁdfd‘ﬁ.. VanCleave 09/02/08 treatment (typ.) c gggg;ff;;;gﬁ:’::gle /S/ qz}.Cﬁde‘L. VanCleave 09/02/08 Drafter: Drawing Scale:
DESIGN STANDARDS ENGINEER DATE DESIGN STANDARDS ENGINEER DATE JRC N/A
DAPW Approval:
ELEVATION - "
/s/ Mark_A. Miller 09/02/08 /s/ Mark A. Miller 09/02/08 Client Approval:
‘1, a CHIEF HIGHWAY ENGINEER DATE CHIEF HIGHWAY ENGINEER DATE
ATTERAN Reference Number:
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Plan grade
1.

Embankment material
K Embankment to be constructed to

/ this elevation prior to placing pipe \
/ Geotextile if required .

~ Compacted earth backfill

ol &
1:125/{/{{///// [I:l Bc/ M

LA
wom] || OO

round line P!
SECTION D-D

Embankment material Embank b d
mbankment to be constructed to
LEGEND this elevation prior to placing pipe
Hc = Overall diameter or rise (typ.)

Structure or flowable
backfill as required

B. = Overall diameter or span Compacted earth backfill ./% ‘ ‘
A = 8" min. for fill height less than 16' 1125!ope<//\ it W (typ)
= 12" min. for fill height of 16' or more % 2\ o
V., = 12" forB, < 18" -0 //Geotextile if required
18" for B, > 18" S W
. . 7 :12 slope
W = 0.3Bor 9", whichever is greater Structure or flowable 2 B //////////////}
E = Encasement backfill as required /|7 = ", 9.10Hc
Ls = Backfill length measured from toe to toe of the 2:1 slopes. A L iy RS SAAceeaaaaaaeas i sl
Original ground line r
and rock line SECTION DD Structure backfill
ROCK FOUNDATION
Geotextile if required
Construct embankment to @ ‘ D Structure or flowable
this elevation prior to , - backfill as required
pipe installation . 5-0  Width of | Wi as requin

‘ (typ.)| pavement | 2:1 slope (typ.)

Compacted earth backfill
\ e 7 _____Evi___—;% |

/ Compacted earth backfill
Original ground line =
\ e
{ L[

e \ / Original ground line

I 7

L
”
7
zZ

Ls
2
Appropriate end
treatment (typ.) D =-—
ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B < 54"

c.) 4' for B, > 54"

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

Geotextile if required

Original ground line
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NEW OR EXISTING DRIVE
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Geotextile if required

Original ground line

Structure or flowable <
backfill as required
1:12 slope >
Bc
T
¥ _
SECTION E-E

LEGEND
Hc = Overall diameter or rise (typ.)

B. = Overall diameter or span
A = 8" min. for fill height less than 16'
= 12" min. for fill height of 16' or more
V. = 12" for B < 18"
18" for B, > 18"
T. = Trench cover depth over pipe
W = 0.3 B.or 9", whichever is greater

Lg = Backfill length measured from toe to toe of the 2:1 slopes.

Compacted earth backfill

R

1.

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B. < 54"

c.) 4' for B, > 54"

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

Compacted earth backfill

R 2%

J W (typ.)
Structure or flowable <
backfill as required
1:12 slope
Bc
Rock line L = I 0.10Hc
A
—1_ Structure backfill
SECTION E-E
ROCK FOUNDATION
Variable

@ Pavement
Limits

[—

@ Pavement
Limits

—

Original 5-0 y Compacted earth backfill 5'-0 Original

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.
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STANDARD DRAWING NO. E 715-BKFL-08

Plan grade
Embankment to be constructed to 1.

this elevation prior to placing pipe

1'-0 L .
Geotextile if required
.l

Embankment material

Structure or flowable
backfill as required

//////////////
1:12 slope* 1:12 slope

Bc /////////////

j V 0.10Hc

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4' for B, > 54"

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

i plan grade
W W (typ.) L Embankment to be constructed to
Ground line -

this elevation prior to placing pipe
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SECTION F-F Embankment material ’.1'_0.‘ Geotextile if required
el
LEGEND
Hc = Overall diameter or rise (typ.) < i%
B. = Overall diameter or span Structure or flowable
A = 8" min. for fill height less than 16’ backfill ?if?ﬂ‘)l[‘ff’//
= 12" min. for fill height of 16' or more 1:12 slope’ B 1:12 slope
V., = 12" forB. < 18" — //4// Ao/
18" for Be > 18" T NV i
W = 0.3 B.or 9", whichever is greater A Original ground line
Lg = Backfill length measured from toe to toe of the 2:1 slopes. r Structure backfill and rock line
SECTION F-F
ROCK FOUNDATION
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Pavement ‘ Pavement
@ Limits F ‘_‘ ‘ @ Limits
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" this elevation prior to placing pipe | "
>0 ) ? ‘ Geotextile if required 2:1 slope (typ.) <20
(typ.) [ 2:1 slope (typ.) / (typ.)
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INDEX GENERAL NOTE: ‘
SHEET NO. - - - SUBJECT 1. The tabulated cover depth H shall be measured from the top of the
A 01 Pipe Height of Cover Drawing Index and General Notes pipe to the bottom of the drainage No. 8 layer for PCCP and from the ‘
02-04 2 2/3" x 1/2" Corrugated Aluminum Alloy Pipe and Pipe Arch Height of Cover Limits top\)/o:qtr:]et Pipe to the top of the subgrade treatment for HMA
) ) pavement. JANSSEN & SPAANS ENGINEERING
Pipe End Section (Typ.) 05-07 3" x 1" Corrugated Aluminum Alloy Pipe and Pipe Arch Height of Cover Limits jsengr.com
08-09 6" x 1" Corrugated Aluminum Alloy Pipe Height of Cover Limits 9120 Harrison Park Court - Indianapolis, IN 46216
_/—DETAIL A 10-12 2 2/3" x 1/2" Corrugated Steel Pipe and Pipe Arch Height of Cover Limits
P . .
/ \\ Flow-line Elevation 13-15 3" x 1" Corrugated Steel Pipe and Pipe Arch Height of Cover Limits
Sump Depth
————————————————————————— e T ] 16-17 5" x 1" Corrugated Steel Pipe and Pipe Arch Height of Cover Limits
. B A
Pipe ..‘. OS8R 18 3/4" x 3/4" x 7 1/2" Spiral Rib Steel Pipe Height of Cover Limits
OIS ISR
Sump Depth Invert Elevation X 19 Non-Reinforced Concrete Pipe Class 3 Height of Cover Limits
20-21 Polyethylene Pipe Height of Cover Limits Architecture+
. . . E L 1515 N. Pennsylvania St.
22 Polyvinyl Chloride and Polypropylene Pipe Height of Cover Limits Indianapolis, Indiana
23 Vitrified Clay Pipe Height of Cover Limits RATI .
w 24-25 Reinforced Concrete Pipe Height of Cover Limits

—

LANDSCAPE ARCHITECTURE
30 W Monroe Street, Suite 500
Chicago, IL 60603

Subbase for PCCP T: 312.465.2359
www.ratiodesign.com

\DWGS\SITE\ 1394—Centerville-CS100 STANDARDS-700.dwg Aug 20, 2024-7:10:38 am

Centerville Welcome Center’

Pipe L7 ~ Surface PCCP
, N N Flow-line Elevation Intermediate No. 8 =
/ . / HMA Base or Aggregate \ No. 53 / ,“
I Sump ! \ Subgrade Treatment / \ Subgrade Treatment / .
~Low-Water Elevation | Df;ﬁ _(1' INDIANA DEPARTMENT OF TRANSPORTATION T INDIANA DEPARTMENT OF TRANSPORTATION A p p | |e d
\ (%7 T
\ PIPE HEIGHT OF COVER LIMITS Englneering Services
_\ \—Flow-line Elevation \ PIPE SUMPING DRAWING INDEX AND
Invert Elevation Mo Riprap PROTECTION GENERAL NOTES
SECTION A-A e SEPTEMBER 2011 SEPTEMBER 2017
- —{
DETAILA STANDARD DRAWING NO. E 715-PCSP-01 STANDARD DRAWING NO. E 715-PHCL-01 Ll)
RULLLITITP ﬁ-
HMA PCCP «\ . pﬁ,’["o,, 8
/s/ Richard L.Van(leave 09/01/11 f ,\7?’ ((/):’»,_ /s/ Elizabeth W. Phillips 03/27/17 !
DESIGN STANDARDS ENGINEER DATE :-:’17 w :E DESIGN STANDARDS ENGINEER DATE g %
| i3 5 =
5/ Mark_A. Miller 09/01/11 %% (S| fo/golin Leckie 04/10/17 S Z <
CHIEF HIGHWAY ENGINEER DATE "',,fsjo A %,V\\\\\*‘ CHIEF ENGINEER DATE O 88 z
DESIGN STANDARDS ENGINEER B 8 QL‘.Q) <
(@) p—
2328
eRSl=
=)
=B a
2= d
= m >
O 1
& a
[al ; —~
<N %
§E<J
Q z
= 3
S
—
M
-
[al
2 2/3" x 1/2" CORRUGATED ALUMINUM ALLOY PIPE (LOCK SEAM) 2 2/3" x 1/2" CORRUGATED ALUMINUM ALLQY PIPE (RIVETED)
HEIGHT OF COVER LIMITS (ft) HEIGHT OF COVER LIMITS (ft)
THICKNESS (in.) THICKNESS (in.)
AREA DIAI.VIETER 0.060 0.075 0.105 0.135 0.164 AREA DIAI.VIETER 0.060 0.075 0.105 0.135 0.164
(sft) (in.) (sft) (in.)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
08 12 1.0 100.0 1.0 100.0 1.0 1000 | T | T | T P 08 12 1.0 50.0 1.0 50.0 1.0 86.6 T -
1.2 15 1.0 100.0 1.0 100.0 1.0 1000 | T — | - 1.2 15 1.0 40.0 1.0 40.0 1.0 69.3 e < | >
18 18 10 100.0 1.0 100.0 1.0 100.0 | < | e | e 18 18 10 333 10 333 1.0 57.7 | < | = S
24 21 1.0 88.5 1.0 100.0 1.0 100.0 | | T 24 21 1.0 28.5 1.0 28.5 1.0 49,5 | |
3.1 24 1.0 77.5 1.0 9.8 1.0 100.0 1.0 100.0 | e | T 3.1 24 1.0 25.0 1.0 25.0 1.0 433 1.0 450 | < | >
4.0 27 1.0 68.8 1.0 86.0 1.0 100.0 1.0 1000 | < 4.0 27 1.0 22.2 1.0 22.2 1.0 38.5 1.0 400 | < | =
4.9 30 1.0 62.0 1.0 77.4 1.0 100.0 1.0 100.0 | e | e 4.9 30 11 20.0 1.1 20.0 1.0 34.6 1.0 36.0 |
5.9 33 | =T | 10 64.5 1.0 90.4 1.0 1000 | o | e 5.9 33 T | > 1.2 16.6 1.0 28.8 1.0 300 | < <
7.1 36 e | T 1.0 64.5 1.0 90.4 1.0 1000 | = T 7.4 36 _ >< 1.2 16.6 1.0 28.8 1.0 300 | =T | T
96 4 < T | < /\>/\/ 1.0 77.4 1.0 99.7 < T 96 ) /\/>/\ /\/\« /\/< | 10 50.0 1.0 52.3 ;>/\/ T
12,6 48 T = < < 1.0 66.7 1.0 86.6 1.0 100.0 126 48 >< - 1.0 43.7 1.0 45.8 1.0 47.2
15.9 54 =l = = 1.0 54.4 1.0 70.8 1.0 87.6 15.9 54 < | ]| > ><C 1.0 38.8 1.0 40.7 1.0 41.9
19.6 60 = =l ==l =l =l = T 57.6 1.0 716 19.6 60 e = D = = 1.0 36.6 1.0 377
238 66 | ~ < | | T | T | e 1.0 57.7 238 66 | | | T | < ~_ | 10 343 —
283 7 = el el el =l 1.0 45.5 28.3 7 el P P el el el el 1.0 314 Revisions:
INDIANA DEPARTMENT OF TRANSPORTATION INDIANA DEPARTMENT OF TRANSPORTATION
PIPE HEIGHT OF COVER LIMITS PIPE HEIGHT OF COVER LIMITS
Project Number:
SEPTEMBER 2017 SEPTEMBER 2017 89006007-23-034-C1
STANDARD DRAWING NO. E 715-PHCL-02 STANDARD DRAWING NO. E 715-PHCL-03 Requisition Number:
0‘\\\;(:{:\ W PI/:/'"',/,,, \\@‘{2{:\ W. P'/;I[’;’/,,” Account Number:
S¥ o | 5/ Elizabeth W, Phillips  03/27/17 SY oo | fs/ Elizabeth W, Phillips  03/27/17 -
H 5 ¥ | DESIGN STANDARDS ENGINEER DATE H E " %[ DESIGN STANDARDS ENGINEER DATE Designer: Drawing Date:
5:; &3 5:«% &3 IID 8/30/2024
:,”Q(\ é‘,; /s/]oﬁn Eec@e 04/10/17 :—,’Q(\ é"s: /s/joﬁn Lec@e 04/10/17 Drafter: Drawing Scale:
""SS‘SJON ?ﬁf\:‘s CHIEF ENGINEER DATE /"'f\:s\SION e\*ff\o‘\\ CHIEF ENGINEER DATE JRC N/A
e o DAPW Approval:
Client Approval:
Reference Number: 1 39 4
Building Reference:

Last Saved By: pandrew Printed:8/20/24

P\1394 —

Drawing Number:

C3S123

Sheet: of 140



\DWGS\SITE\ 1394—Centerville-CS100 STANDARDS-700.dwg Aug 20, 2024-7:10:47 am

Centerville Welcome Center’

Last Saved By: pandrew Printed:8/20/24

P\1394 —

Certified by: EMGINEER
NOTES:
o " - . 3" x 1" CORRUGATED ALUMINUM ALLOY PIPE (LOCK SEAM l
2 2/3" x 1/2" CORRUGATED ALUMINUM ALLOY PIPE-ARCH (RIVETED OR LOCK SEAM) 1. Dual entries in the "Corner Radius" column such as 3 (Min.), 3 1/2 ( )
(Typ.), represent the following: HEIGHT OF COVER LIMITS (ft) ‘
HEIGHT OF COVER LIMITS (ft) 3 (Min.) = Minimum corner radius allowed by AASHTO M 196
S 31/2 (Typ.) = Corner radius typically available THICKNESS (in.) JANSSEN %sjﬁéyigmGlNEERlNG
in. . ) . . ) _
2. The tabulated cover heights reflect pipe-arches with typically available ) ) )
CORNER SPAN RISE AREA corner radii. If a pipe-arch with corner radii other than what is AREA DIA METER 0.060 0.075 0.105 0.135 0.164 9120 Harrison Park Court - Indianapolis, IN 46216
RADIUS . ) 0.060 0.075 0.105 0.135 0.164 typically available is to be used, a specific design shall be performed to (sft) (in.)
(in.) (in.) (in.) (sft) verify structural adequacy.
: MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
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< f/(;gyz) 28 20 2.9 1.6 13.0 1.6 13.0 1.6 13.0 1.6 13.0 % _ 15.9 54 1.0 39.5 1.0 49.6 1.0 69.3 1.0 2.8 1.0 90.7 RA'I'I ®
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3" x 1" CORRUGATED ALUMINUM ALLOY PIPE (RIVETED) 3" x 1" CORRUGATED ALUMINUM ALLOY PIPE-ARCH (RIVETED OR LOCK SEAM) 1. Dual entries in the "Corner Radius" column such as 8 (Min.), 18 3/4
HEIGHT OF COVER LIMITS (ft) (Typ.), represent the following:
HEIGHT OF COVER LIMITS (ft) 8 (Min.) = Minimum corner radius allowed by AASHTO M 196
THICKNESS (in.) 18 3/4 (Typ.) = Corner radius typically available
THICKNESS (in.) 2. The tabulated cover heights reflect pipe-arches with typically available
AREA DIA METER 0.060 0.075 0.105 0.135 0.164 CORNER SPAN RISE AREA corner radii. If a pipe-arch with corner radii other than what is
(sft) (in.) RADIUS ' - 0.060 0.075 0.105 0.135 0.164 typically available is to be used, a specific design shall be performed to
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX (in.) i) () (&1 verty structural adequacy.
: : : : : : : : i : MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
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6" x 1" CORRUGATED ALUMINUM ALLQY PIPE (LOCK SEAM) 6" x 1" CORRUGATED ALUMINUM ALLOY PIPE (RIVETED) l
HEIGHT OF COVER LIMITS (ft) HEIGHT OF COVER LIMITS (ft) ‘
THICKNESS (in.) THICKNESS (in.) JANSSEN 8 SPAANS ENGINEERING
jsengr.com
o Pk Cout - niananols
AREA | DIAMETER 0.060 0.075 0.105 0.135 0.164 AREA | DIAMETER 0.060 0.075 0.105 0.135 0.164 120 Farison Pk Court - Indanapols N 46215
(sft) (in.) (sft) (in.)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
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2 2/3" x 1/2" CORRUGATED STEEL PIPE (LOCK SEAM) 2 2/3" x 1/2" CORRUGATED STEEL PIPE (RIVETED)
HEIGHT OF COVER LIMITS (ft) HEIGHT OF COVER LIMITS (ft)
THICKNESS (in.) THICKNESS (in.)
AREA | DIAMETER 0.064 0.079 0.109 0.138 0.168 AREA | DIAMETER 0.064 0.079 0.109 0.138 0.168
(sft) (in.) (sft) (in.)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN MAX MIN. MAX
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1.2 15 1.0 100.0 1.0 100.0 1.0 1000 | < P 1.2 15 1.0 74.2 1.0 80.8 1.0 100.0 - | e |
18 18 10 100.0 1.0 100.0 1.0 100.0 e | e | 18 18 1.0 61.8 1.0 67.4 1.0 86.6 | < | - e | <
2.4 21 1.0 100.0 1.0 100.0 1.0 100.0 - - 2.4 21 1.0 53.0 1.0 57.7 1.0 74.2 | =
3.1 24 1.0 100.0 1.0 100.0 1.0 100.0 < | | | T 31 24 1.0 46.3 1.0 50.5 1.0 650 | o< | < -
4.0 27 1.0 94.7 1.0 100.0 1.0 1000 | < >( )( T 4.0 27 1.0 41.2 1.0 44.9 1.0 57.7 =y ~ <
49 30 1.0 85.2 1.0 100.0 1.0 100.0 1.0 1000 | T | T 49 30 1.0 37.1 1.0 40.4 1.0 52.0 1.0 54.4 | e
59 33 1.0 71.0 1.0 88.7 1.0 100.0 1.0 1000 | o | o 5.9 33 1.0 30.9 1.0 33.7 1.0 433 1.0 453 | =
7.1 36 1.0 71.0 1.0 88.7 1.0 100.0 1.0 100.0 1.0 100.0 7.1 36 1.0 30.9 1.0 33.7 1.0 433 1.0 45.3 1.0 47.4
9.6 ) 1.0 60.8 1.0 76.0 1.0 100.0 1.0 100.0 1.0 100.0 9.6 ) 1.0 34.2 1.0 47.3 1.0 74.2 1.0 77.7 1.0 81.4
126 48 1.0 53.2 1.0 66.5 1.0 93.2 1.0 100.0 1.0 100.0 12.6 48 1.0 30.0 1.0 413 1.0 65.0 1.0 68.0 1.0 71.2
15.9 54 | T 1.0 59.1 1.0 82.8 1.0 100.0 1.0 100.0 15.9 54 o | = | 10 36.7 1.0 57.7 1.0 60.4 1.0 63.3
196 60 | T | | = 1.0 87.8 1.0 95.9 1.0 100.0 19.6 60 e | = e 1.0 52.0 1.0 54.4 1.0 57.0
23.8 66 e T | = < | 10 87.2 1.0 100.0 23.8 66 | | < = T 1.0 49.4 1.0 51.8
28.3 7 e =l =l =l = = 1.0 79.9 1.0 97.0 28.3 7 e el =l = = =l 453 1.0 47.5 Revisions:
332 78 e e e e L0 86.7 INDIANA DEPARTMENT OF TRANSPORTATION 332 78 | | | | | > — | 1o 438 INDIANA DEPARTMENT OF TRANSPORTATION
38.5 84 | = = e | = B 1.0 75.1 38.5 84 e = = T | = ;>/ = = 1.0 40.7
PIPE HEIGHT OF COVER LIMITS PIPE HEIGHT OF COVER LIMITS
SEPTEMBER 2017 SEPTEMBER 2017 Broject Number:
89006007-23-034-C1
STANDARD DRAWING NO. E 715-PHCL-10 STANDARD DRAWING NO. E 715-PHCL-11 Requisition Number:
\\\\\\{‘3:(\ W. P/;'[" '//,,, \\@‘{2{;\ W. P/;I[’;’ ", Account Number:
s ,\53’ <o, | /s/ Elizabeth W. Phillips 03/27/17 BN $a,% | /5/ Elizabeth W. Phillips 03/27/17 -
3 5 % :E DESIGN STANDARDS ENGINEER DATE B 5 v ':: DESIGN STANDARDS ENGINEER DATE Designer: Drawing Date:
5:; &3 5:—% &: 11D 8/30/2024
Z &3 B &3 " - "
",,%‘o e\i‘: /s/ John Leckie 04/10/17 ’—,:2%\ 6%5: /s/ John LecKie 04/10/17 Drafter: Drawing Scale:
",,:S:SIONA\_ eV | CHIEF ENGINEER DATE ’o,f«S‘ION AL S | CHIEF ENGINEER DATE JRC N/A
O et DAPW Approval:
Client Approval:
Reference Number: 1 3 9 4
Building Reference:
Drawing Number:
Sheet: 103 of 140



\DWGS\SITE\ 1394—Centerville-CS100 STANDARDS-700.dwg Aug 20, 2024-7:11:06 am

Centerville Welcome Center’

Last Saved By: pandrew Printed:8/20/24

P\1394 —

Certified by: EMGINEER
NOTES:
" " e " e . 3" x 1" CORRUGATED STEEL PIPE (LOCK SEAM) '
2 2/3" x 1/2" CORRUGATED STEEL PIPE-ARCH (RIVETED OR LOCK SEAM) 1. Dual entries in the "Corner Radius" column such as 3 (Min.), 3 1/2
(Typ.), represent the following: HEIGHT OF COVER LIMITS (ft) ‘
HEIGHT OF COVER LIMITS (ft) 3 (Min.) = Minimum corner radius allowed by AASHTO M 196
3 1/2 (Typ.) = Corner radius typically available THICKNESS (in.) JANSSEN & SPAANS ENGINEERING
THICKNESS (in.) 2. The tabulated cover hei i i i i . jsengr.com
. ghts reflect pipe-arches with typically available ) ) )
CORNER SPAN RISE AREA corner radii. If a pipe-arch with corner radii other than what is AREA DIA METER 0.064 0.079 0.109 0.138 0.168 9120 Harrison Park Court - Indianapolis, IN 46216
RADIUS . ) 0.064 0.079 0.109 0.138 0.168 typically available is to be used, a specific design shall be performed to (sft) (in.)
(in.) (@in.) (in.) (sft) verify structural adequacy.
: MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
3 (Min.) — ~ 71 36 10 815 | = ' — | T | =T
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. ~. ~_
3 (Min.) ~ |~ 283 72 1.0 40.7 1.0 51.0 1.0 71.5 1.0 92.0 1.0 100.0
35 24 4.5 1.6 13.0 1.6 13.0 1.6 13.0 16 13.0 < >
iig ((I,‘Yp'; N 33.2 78 1.0 37.6 1.0 47.0 1.0 66.0 1.0 84.9 1.0 100.0 :
n.
8 1/4 (Typ) 42 29 6.5 1.6 13.0 1.6 13.0 1.6 13.0 16 13.0 1.6 13.0 385 84 1.0 34.9 1.0 3.7 1.0 61.2 1.0 78.8 1.0 9.5 LANDSCAPE ARCHITECTURE
" — — .
9 g/éM(%)p ) 49 33 8.9 ~_ R | 1 13.0 1.6 13.0 1.6 13.0 1.6 13.0 44.2 90 1.0 ] 32.6 1.0 40.8 1.0 57.2 1.0 73.6 1.0 90.1 30W héﬂ?gggosﬁ[eg:) Gsolgte 500
5 (Min.) s 28 e ‘ - "\\\</' \.X// \/ 6 s o 8 P 8 50.3 96 \< = 1.0 38.2 1.0 53.6 1.0 69.0 1.0 84.4 T 31?_465:2359
11 (Typ.) ‘ //&// N N ) ' ) ’ ' ’ 56.7 102 T | T 1.1 36.0 11 50.4 11 64.9 11 79.5 yww.ratiodesign.com
i . s N ~ ~ = = e
122/(243'3,).) 64 43 14.7 /> < < D - 1.6 12.8 1.6 12.8 1.6 12.8 63.6 108 sl = = 1.1 47.6 1.1 61.3 1.1 75.1 ’
7 (Min) ~ - | = — = — 70.9 114 . < | T | T 1.2 45.1 1.2 58.1 1.2 711 f \
71 47 18.1 g 16 12.9 1.6 129 >
13 3/4 (Typ.) N N N _ _ 78.5 120 > | =< - 1.3 42.9 1.3 55.2 1.3 67.5
8 (Min.) : N N ~ — T — = - —— :
sys(mypy| 52 219 />\/ N ~ | . > | 16 13.0 INDIANA DEPARTMENT OF TRANSPORTATION 86.6 126 | = | = | = = | 13 52.5 L3 64.3 INDIANA DEPARTMENT OF TRANSPORTATION A p | e d
9 (Min.) _ ~~ T~ T 95.0 132 - e T | T T T 1.4 50.2 1.4 61.4 |
16 1/2 (Typ.) 83 57 26.0 ~ | | - ><\\ /// //>‘\._\\ / . 1.5 13.2 —— =— /\/\ /"?\ — = — Engineering Services
103.9 138 o e = =~ e 1.4 48.0 1.4 58.7
PIPE HEIGHT OF COVER LIMITS . — L - L T~ — - : : i PIPE HEIGHT OF COVER LIMITS
113.1 1w | e | : | = ~ | P 15 56.3
SEPTEMBER 2017 SEPTEMBER 2017
—{
STANDARD DRAWING NO. E 715-PHCL-12 STANDARD DRAWING NO. E 715-PHCL-13 LI)
o, o, ﬁ-
0‘\\\;(,«‘(\ . p/\/[;/,/’z \\\\\‘;;“(\ W. P/\/[;m,,” 8
S¥ o | 5/ Elizabeth W, Phillips  03/27/17 SY oo | fs/ Elizabeth W, Phillips  03/27/17 - »
B 5 ¥ 2| DESIGN STANDARDS ENGINEER DATE B 5 ¥ 2| DESIGN STANDARDS ENGINEER DATE A m
ie &3 iy g3 = &
B ' . B &' ) o 7
',,,43\& S| f5/ John Leckie 04/10/17 c,,‘\& 6% & | /5/ John Leckie 04/10/17 S <
1,520 E\\\“ CHIEF ENGINEER DATE “,SToN e\\o‘ CHIEF ENGINEER DATE O = Z
e o (e} O
S <
(@) p—
© = %
RS =
Z 9 5
83
~ M@ O
O = 4
[ —
= m >
O 1
& a
[a B ; ~
N
2@
=R
Q z
= 3
S
—
S
[al
NOTES:
n n
3" x 1" CORRUGATED STEEL PIPE (RIVETED) 3" x 1" CORRUGATED STEEL PIPE-ARCH (RIVETED OR LOCK SEAM) 1. Dual entries in the "Corner Radius" column such as 8 (Min.), 18 3/4
HEIGHT OF COVER LIMITS (ft) (Typ.), represent the following:
HEIGHT OF COVER LIMITS (ft) 8 (Min.) = Minimum corner radius allowed by AASHTO M 196
THICKNESS (in.) - 18 3/4 (Typ.) = Corner radius typically available
THICKNESS (in.) 2. The tabulated cover heights reflect pipe-arches with typically available
AREA DIA METER 0.064 0.079 0.109 0.138 0.168 CORNER SPAN RISE AREA corner radii. If a pipe-arch with corner radii other than what is
(sft) (in.) RADIUS (in) (in) ) 0.064 0.079 0.109 0.138 0.168 typically available is to be used, a specific design shall be performed to
f : . verify structural adequacy.
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. (in.)
— i — MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
7.4 36 1.0 53.1 = P — - — —
2.6 4 1.0 45.5 1.0 56.6 /1 0 = 84.1 1.0 /1000\ \/\\ 18%(Mm') 60 6 15.6 P > 11 20.8 11 20.8 11 20.8 11 208
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— - —= — — — - 18 (Min.) . 7 - ~_ -
86.6 126 = : - | =] 13 337 13 37.4 INDIANA DEPARTMENT OF TRANSPORTATION 33 (Typ.) 137 87 67.4 < ~_| - P 16.0 13 16.0 INDIANA DEPARTMENT OF TRANSPORTATION
i T — - S . — - \\\ —— B = —
9.0 132 — =~ < e e 14 321 14 3.7 5 41§ /E}M?). 142 o1 74.5 | | > \>< P > P 1.3 163
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NOTES: ‘
n n
5" x 1" CORRUGATED STEEL PIPE (LOCK SEAM) 5" x 1" CORRUGATED STEEL PIPE-ARCH (RIVETED OR LOCK SEAM) L. Dual entries in the "Corner Radius" column such as 8 (Min.), 18 3/4
HEIGHT OF COVER LIMITS (ft) (Typ.), represent the following: ‘
HEIGHT OF COVER LIMITS (ft) 8 = Minimum corner radius allowed by AASHTO M 196
THICKNESS (in.) 18 3/4 = Corner radius typically available JANSSEN & SPAANS ENGINEERING
' THICKNESS (in.) > The tabulated cover hei . I . jsengr.com
. ights reflect pipe-arches with typically available ) ) ,
AREA DIAMETER 0.064 0.079 0.109 0.138 0.168 CORNER SPAN RISE AREA corner radii. If a pipe-arch with corner radii other than what is 9120 Harrson Park Court - Indianapol, IN 46216
(sft) (in.) ’ ) ’ ’ ’ RADIUS j - 0.064 0.079 0.109 0.138 0.168 typically available is to be used, a specific design shall be performed to
(in.) (in.) (in.) (sft) verify structural adequacy.
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. ’
/ — MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
7.4 36 1.0 90.9 1.0 100.0 e - — -
| - 8 (Min.) R N ~
96 P — — .0 779 .0 100.0 ></ —~ > ) ] 18 3/4 (Typ.) 60 46 15.6 //»\\ %\ / //\/\ >/ 1.1 20.8 1.1 20.8 | |
126 48 10 54.5 1.0 68.2 1.0 95.5 1.0 1000 | < - 20 c‘;/(:"g‘zp) 66 51 19.3 > \/\>< \'\>< ></\ 11 20.9 11 09 | | r
159 54 1.0 48.5 1.0 60.6 1.0 84.9 1.0 100.0 < 12 (Min) 73 - 1 >——F —t= » . » p <—— ~ ArchRactwe+
— . S~ ~. . . . . 7 ~ 1515 N. Pennsylvania St.
19.6 60 1.0 43.6 1.0 54.5 1.0 76.4 1.0 98.3 T 227/8 (Typ.) , Indianapolis, Indiana
23.8 66 1.0 39.7 1.0 49.6 1.0 69.5 1.0 89.4 \/ | =< 2013,34(%) 81 59 274 ><\ > S| T 1.2 17.1 1.2 17.1 1.2 17.1 RA'I'I ®
-~ . ~ ~_ | - ~
283 72 1.0 36.3 1.0 45.4 1.0 63.7 1.0 81.9 1.0 100.0 14 (Min.) e DN N
33.2 78 1.0 33,5 1.0 41.9 1.0 58.8 1.0 75.6 1.0 92.4 22156/1(3 M(Ty)p-) 8 &3 321 x ~ \\> ‘//\\ g /<\ 12 17.3 12 17.3 12 173 :
n. /_/ - ~ .
95 67 37.0 o 12 17.1 1.2 17.1 12 17.1
385 84 1.0 311 1.0 38.9 1.0 54.6 1.0 70.2 1.0 85.8 24 3/8 (Typ.) RN LS N >&\/ L ANDSCAPE ARCHITECTURE
44.2 90 1.0 29.1 ] 1.0 36.3 1.0 50.9 1.0 65.5 1.0 80.1 zelf/g"z?;l)p ) 103 71 4.4 - ~ \< > _ 12 16.9 12 16.9 12 16.9 30W héz?gggoStlieggesolgte 500
50.3 9% e /\></\ 1.0 34.1 1.0 47.7 1.0 61.4 1.0 75.1 18 (Min) < T //i? <— T: 312.465.2359
56.7 102 e | e | 11 32.0 1.1 44.9 11 57.8 1.1 70.7 734mpy| M2 s 8.0 S P I P B 16.5 13 16.5 1.3 16.5 www.ratiodesign.com
= - - — T
63.6 108 = T 1.1 4.4 1.1 54.6 1.1 66.7 Zglf/(z'vg‘;,)p) 117 79 54.2 > | < g 12 16.8 1.2 16.8 1.2 16.8
p— — = — . / . 7
70.9 114 e 1.2 40.2 1.2 51.7 1.2 63.2 18 (Min.) ~ | _ - — — f "‘
- < 128 83 60.5 > < < p < 13 16.2 1.3 16.2
785 120 el Dl D 13 38.2 13 49.1 13 60.1 31 1/4 (Typ.) X\/ " | . 7
— == = - — 18 (Min.) ~_ | >~_— O ~_ .
86.6 126 \ | | < | 13 46.8 1.3 57.2 INDIANA DEPARTMENT OF TRANSPORTATION 33 (Typ.) 137 87 674 />< TN ,/x/ />\\ TN 13 16.0 13 16.0 INDIANA DEPARTMENT OF TRANSPORTATION A p | |e d
S~ i - I T e N = — =~ — T = .
0 132 — - T = | T 14 47 14 46 18 (Min.) 142 91 74.5 //< //(\/ /// < \/,? < \/></ > < \/<f\/ 1.3 16.3 Engineering Services
103.9 138 S | < | e | < 1.4 4.7 1.4 52.2 343/4(Typ) = —l - —l N N
B e i i . PIPE HEIGHT OF COVER LIMITS PIPE HEIGHT OF COVER LIMITS
113.1 144 = =l =l = _ ><_ - 1.5 50.0
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3/4" x 3/4" x 7 1/2" SPIRAL RIB STEEL PIPE
HEIGHT OF COVER LIMITS (ft)
THICKNESS (in.)
DIA(I;:I,]E)TER 0.064 0.079 0.109
’ NON-REINFORCED
MIN. MAX. MIN. MAX. MIN. MAX. CONCRETE PIPE
12 13 100.0 1.3 100.0 13 100.0 CLASS 3
15 1.3 100.0 1.3 100.0 13 100.0 HEIGHT OF COVER LIMITS (ft)
18 1.3 68.0 1.3 72.0 13 100.0
2 13 >8.0 L3 62,0 13 100.0 DIAMETER MINIMUM MAXIMUM
24 1.3 51.0 1.3 60.0 13 100.0 (in.) (f) (F)
30 13 41.0 1.3 58.0 13 97.0
36 13 34.0 1.3 48.0 13 81.0 " " ™
2 1.3 29.0 1.3 41.0 13 69.0 " 1'4 13'1
48 1.3 26.0 1.3 36.0 13 61.0 " 1'5 12'8
54 1.3 23.0 13 32.0 13 54.0 » 1'5 13'4
60 | 13 29.0 13 49.0 ” 1'5 13'5
66 T [T 1.3 26.0 13 44.0 : i —
— = \’ 27 1.6 12.1 Revisions:
72 T | e 1.3 24.0 13 40.0
- 30 18 10.7
78 ~ - T T T 13 37.0 INDIANA DEPARTMENT OF TRANSPORTATION INDIANA DEPARTMENT OF TRANSPORTATION
= | = 33 19 9.8
84 T | e | e | < 13 35.0 ' '
S e B P 36 21 9.0
% | o | o | | 23 32.0 PIPE HEIGHT OF COVER LIMITS PIPE HEIGHT OF COVER LIMITS
9% = = e | 23 30.0
— e e e SEPTEMBER 2017 SEPTEMBER 2017 Project Number:
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CORRUGATED POLYETHYLENE PIPE TYPE S
HEIGHT OF COVER LIMITS (ft) NOTES: NOTES: ‘
1. The pay item diameter reflects the minimum required inside diameter. 1. The pay item diameter reflects the minimum required inside diameter. ] E
PAY ITEM NOMINAL MINIMUM MAXIMUM 2. Because the nominal size of smooth wall polyethylene pipe is based on ‘
DIAMETER DIAMETER () () the (_Jutsid_e diameter, different dimen_sion ra_1tios may req_uire different JANSSEN & SPAANS ENGINEERING
(in.) (in.) nominal diameters to satisfy the pay item diameter requirements. jsengr.com
9120 Harrison Park Court - Indianapolis, IN 46216
12 12 2.0 22.0
i d 29 220 PROFILE WALL (CLOSED) POLYETHYLENE PIPE
18 18 2.0 20.0 PROFILE WALL (RIBBED) POLYETHYLENE PIPE HEIGHT OF COVER LIMITS (ft)
21 21 20 190 HEIGHT OF COVER LIMITS (ft) r
24 24 2.0 19.0
30 30 2.0 17.0 PAY ITEM NOMINAL Architecture+
MINIMUM | MAXIMUM o cvivania St
% % 20 170 PAYITEM | NOMINAL | oo | s DIAMETER | DIAMETER (ft) () S neianapors, Indians
p " s o DIAMETER | DIAMETER o o (in.) (in.) RA-I-I ®
48 48 2.0 15.0 (in) (in)
18 18 2.0 18.0 21 21 2.0 38.0
2 2t 20 220 2 24 20 20 J0W Monros Street, Site 500
SMOOTH WALL POLYETHYLENE PIPE 24 24 2.0 21.0 27 27 2.0 40.0 Chicago, IL 60603
HEIGHT OF COVER LIMITS (ft) 27 27 2.0 24.0 30 23 2.2 38.0 T 312.'465'.2359
www.ratiodesign.com
30 30 2.0 22.0 33 33 2.4 45.0
DIMENSION RATIO (NOMINAL DIAMETER / WALL THICKNESS)
PAY ITEM | NOMINAL 33 33 2.0 23.0 36 36 2.6 30.0 o
DIAMETER | DIAMETER 26 21 17 11 36 36 2.0 25.0 42 42 3.0 29.0 , \
(in.) (in.) 48 48 3.5 30.0 .
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. INDIANA DEPARTMENT OF TRANSPORTATION INDIANA DEPARTMENT OF TRANSPORTATION A | | e d
12 13 2.0 40.0 2.0 57.0 ;\)\//\/\\ : < //\</ T Engineering Services
12 14 < < =< < 2.0 81.0 | = PIPE HEIGHT OF COVER LIMITS PIPE HEIGHT OF COVER LIMITS
15 18 2.0 40.0 2.0 57.0 2.0 81.0 T |
18 20 2.0 40.0 2.0 57.0 2.0 810 | > — SEPTEMBER 2017 SEPTEMBER 2017
= T T — - e — —
18 22 = < = < 2.0 81.0 2.0 100.0 STANDARD DRAWING NO. E 715-PHCL-20 STANDARD DRAWING NO. E 715-PHCL-21 @)
21 24 2.0 40.0 2.0 57.0 2.0 81.0 | i o, -
24 28 2.0 40.0 2.0 57.0 2.0 810 | < @/\\'\ : P/y,';"/,,, év\ . Pﬁ/}”’r,,, 8
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NOTE:
PROFILE WALL POLYVINYL CHLORIDE PIPE CORRUGATED POLYPROPYLENE PIPE
HEIGHT OF COVER LIMITS (ft) HEIGHT OF COVER LIMITS (ft) 1. The pay item diameter reflects the minimum required inside diameter.
DIAMETER MINIMUM MAXIMUM DIAMETER MINIMUM MAXIMUM
(in.) (ft) (ft) (in.) (ft) (fY)
12 2.0 20.0 12 2.0 28.0
. . 15 2.0 28.0
- 20 209 — — — VITRIFIED CLAY PIPE, EXTRA STRENGTH
18 20 200 ' ' HEIGHT OF COVER LIMITS (ft)
21 2.0 20.0 21 2.0 23.0
24 2.0 20.0 24 2.0 23.0
30 20 18.0 30 22 19.0 DIAMETER MINIMUM MAXIMUM
36 2.0 18.0 36 26 23.0 (in.) (ft) (ft)
42 2.0 17.0 42 3.1 22.0
48 2.0 15.0 48 3.5 21.0
12 1.2 16.0
15 1.4 14.0
18 1.4 13.0
21 1.4 14.0
SMOOTH WALL POLYVINYL CHLORIDE PIPE 24 1.4 15.0
HEIGHT OF COVER LIMITS (ft) 27 1.5 14.0 —
30 16 13.0 Revisions:
PAY ITEM NOMINAL INDIANA DEPARTMENT OF TRANSPORTATION 33 L5 13.0 INDIANA DEPARTMENT OF TRANSPORTATION
MINIMUM MAXIMUM 36 1.5 14.0
DIAMETER DIAMETER (ft) (ft)
(in.) (in.) PIPE HEIGHT OF COVER LIMITS PIPE HEIGHT OF COVER LIMITS
12 12 2.0 64.0 2 T Project Number:
SEPTEMBER 2017 SEPTEMBER 2017 89006007-23-034-C1
b L 20 64.0 STANDARD DRAWING NO.  E 715-PHCL-22 STANDARD DRAWING NO.  E 715-PHCL-23 Requisition Number:
18 18 2.0 61.0 _
21 21 2.0 61.0 é\"‘\ W. p',,'j( éy\ . Pﬁ/[ “Account Number:
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Certified by: EMGINEER
REINFORCED CONCRETE CIRCULAR PIPE NOTES
HEIGHT OF COVER LIMITS (ft) —_— ‘
1. A special design in accordance with AASHTO LRFD Bridge Design REINFORCED CONCRETE HORIZONTAL ELLIPTICAL PIPE
STRENGTH CLASS / D-LOAD RATING Specifications, Section 12, is required for pipe diameters and heights
of cover beyond those shown. HEIGHT OF COVER LIMITS (ft) ‘
DIAMETER | oSS 11: Dy oy = 1000 | CLASS III: Dygy = 1350 | CLASS IV: Dyoy = 2000 | CLASS V: Dyg; = 3000 JANSSEN & SPAANS ENGINEERING
(in.) STRENGTH CLASS / D-LOAD RATING jsengr.com
MIN MAX MIN MAX MIN MAX MIN MAX SPAN RISE AREA 9120 Harrison Park Court - Indianapolis, IN 46216
i ' i ' i ' i ' (in) i) (sf) CLASS HE-A: Dgg; = 600 | CLASS HE-I: Dyg; = 800 | CLASS HE-II: Dgp; = 1000 |CLASS HE-III: Dggy = 1350|CLASS HE-IV: Dggy = 2000
12 1.0 12.0 1.0 17.0 1.0 25.0 1.0 38.0 n. n. s
15 1.0 13.0 1.0 17.0 1.0 26.0 1.0 39.0 MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
18 1.0 13.0 1.0 17.0 1.0 26.0 1.0 40.0 23 14 1.8 1.3 4.0 1.0 8.0 1.0 11.0 1.0 20.0 1.0 100.0
21 1.0 13.0 1.0 17.0 1.0 26.0 1.0 40.0 30 19 3.3 1.1 5.0 1.0 7.0 1.0 10.0 1.0 16.0 1.0 47.0 r
24 1.0 13.0 1.0 17.0 1.0 26.0 1.0 40.0
34 2 4.1 1.0 5.0 1.0 8.0 1.0 11.0 1.0 17.0 1.0 48.0 Architecture+
27 1.0 13.0 1.0 17.0 1.0 26.0 1.0 40.0 38 24 5.1 1.0 5.0 1.0 8.0 1.0 11.0 1.0 18.0 1.0 49.0 1515 N. Pennsylvania St.
30 1.0 13.0 1.0 17.0 1.0 26.0 1.0 40.0 42 27 6.3 1.0 6.0 1.0 9.0 1.0 12.0 1.0 19.0 1.0 50.0 indiagapolis, Indiana
33 1.0 12.0 1.0 17.0 1.0 26.0 1.0 40.0 45 29 7.4 1.0 6.0 1.0 9.0 1.0 12.0 1.0 19.0 1.0 45.0 RA-I-I o
36 1.0 12.0 1.0 17.0 1.0 26.0 1.0 40.0 49 32 8.8 1.0 6.0 1.0 9.0 1.0 12.0 1.0 19.0 1.0 45.0 :
4 1.0 12.0 1.0 17.0 1.0 26.0 1.0 40.0 53 34 10.2 1.0 6.0 1.0 9.0 1.0 12.0 1.0 20.0 1.0 44.0
48 1.0 12.0 1.0 17.0 1.0 26.0 1.0 40.0 60 38 12.9 1.0 5.0 1.0 8.0 1.0 10.0 1.0 15.0 1.0 26.0 LANDSCAPE ARCHITECTURE
30 W Monroe Street, Suite 500
54 1.0 12.0 1.0 17.0 1.0 26.0 1.0 40.0 68 43 16.6 1.0 6.0 1.0 8.0 1.0 10.0 1.0 15.0 1.0 27.0 Chicago, IL 60603
60 1.0 12.0 1.0 17.0 1.0 26.0 1.0 40.0 76 48 20.5 1.0 6.0 1.0 8.0 1.0 11.0 1.0 16.0 1.0 28.0 T. 312.465.2359
www.ratiodesign.com
66 1.0 12.0 1.0 17.0 1.0 26.0 1.0 39.0 83 53 24.8 1.0 6.0 1.0 9.0 1.0 11.0 1.0 16.0 1.0 29.0
72 1.0 12.0 1.0 17.0 1.0 25.0 1.0 39.0 91 58 29.5 1.0 6.0 1.0 9.0 1.0 12.0 1.0 17.0 1.0 29.0 y
78 1.0 12.0 1.0 17.0 1.0 25.0 1.0 39.0 98 63 34.6 1.1 6.0 1.1 9.0 1.1 12.0 1.1 17.0 1.1 29.0 f \
84 1.0 12.0 1.0 16.0 1.0 25.0 1.0 39.0 106 68 40.1 1.2 6.0 1.2 9.0 1.2 12.0 1.2 17.0 1.2 30.0 :
90 1.0 12.0 1.0 16.0 1.0 25.0 1.0 39.0 INDIANA DEPARTMENT OF TRANSPORTATION 113 72 46.1 1.2 7.0 1.2 9.0 1.2 12.0 1.2 18.0 1.2 30.0 INDIANA DEPARTMENT OF TRANSPORTATION A p | | e d
9% 1.0 11.0 1.0 16.0 1.0 25.0 1.0 39.0 121 77 52.4 1.3 7.0 1.3 9.0 1.3 12.0 1.3 18.0 1.3 30.0 Engineering Services
102 1.0 9.0 1.0 16.0 1.0 25.0 1.0 39.0 PIPE HEIGHT OF COVER LIMITS 128 82 59.2 1.4 7.0 1.4 10.0 1.4 13.0 1.4 18.0 1.4 30.0 PIPE HEIGHT OF COVER LIMITS
108 1.0 9.0 1.0 16.0 1.0 25.0 1.0 39.0 136 87 66.4 1.5 7.0 1.5 10.0 1.5 13.0 1.5 18.0 1.5 31.0
114 1.0 9.0 1.0 16.0 1.0 25.0 1.0 39.0 SEPTEMBER 2017 143 92 74.0 1.5 7.0 1.5 10.0 1.5 13.0 1.5 18.0 1.5 31.0 SEPTEMBER 2017
120 1.0 9.0 1.0 16.0 1.0 25.0 1.0 39.0 STANDARD DRAWING NO. E 715-PHCL-24 151 97 82.0 1.6 7.0 1.6 10.0 1.6 13.0 1.6 19.0 1.6 31.0 STANDARD DRAWING NO. E 715-PHCL-25
126 1.0 9.0 1.0 16.0 1.0 25.0 1.0 39.0 . 166 106 99.2 1.7 7.0 1.8 10.0 1.8 13.0 1.8 19.0 1.8 31.0 i,
132 1.0 9.0 1.0 16.0 1.0 25.0 1.0 39.0 : ' B 180 116 118.6 1.8 7.0 1.9 10.0 1.9 13.0 1.9 19.0 1.9 31.0 s‘\;\;é“ W. P /“/f(/(/’o,’ . -
138 10 %0 10 16.0 10 250 10 39.0 /s/ Elizabeth W. Phillips 03/27/17 N ) % /s/ Elizabeth W. Phillips 03/27/17
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Wire Ties (Min. 10 Gauge
NOTES: ) ( o°) NOTES:
- Pipe Type - - (o ) (s ) i te -
Material 1. The prescribed uses for the pipe types are as follows. \ In order to maintain their manufactured shape, all 3" x 1" corrugated
112(3]4|5 a. Type 1 Pipe - Culverts under mainline pavement and public road 9 ~—/ \———/ steel pipe-arch sections shall have wire ties attached at each end as
Non-Reinforced Concrete Pipe, Class 3 (S) x| x| x approaches. @ shown in the detail. The wire ties shall be attached across the largest
Non-Reinforced C te Pi b. Type 2 Pipe - Storm sewer pipe. | | 0 0 I . . - vertical and horizontal dimension of the pipe-arch. the wire ties shall
O_n citoree Onm_a °pe X c. Type 3 Pipe - Culverts under driveways and field entrances. Span Minimum Diameter Minimum be installed by the manufacturer and shall remain in place until the on-
Reinforced Concrete Pipe (S) x| x| x d. Type 4 Pipe - Drain tile and longitudinal underdrains. site installation is complete.
Reinforced Concrete Horizontal Elliptical Pipe (S) X [ x| x e. Type 5 Pipe - Broken back and other installations requiring coupled Less than 48" 2' Less than 48" 2'
Corrugated Steel Pipe (C) X X X pipe. | 48" through 96"  1/2 Span 48" through 96"  1/2 Dia. @ WWR shall be wired to every second circumferential bolt and every
Pl b wed Galvanized G rod Steel Pioe (C Greater than 96" 4 Greater than 96" 4 twelfth longitudinal bolt.
olymer Precoated Galvanized Corrugated Steel Pipe (C) X X X 2. See to Standard Drawings E 715-PHCL-01 through E 715-PHCL-25 and
Polymer Precoated Galvanized Corrugated Steel Pipe Type IA(S) | x | X | X X E 717-PHCL-01 through E 717-PHCL-10 for allowable heights of cover STEEL PIPE-ARCH SECTIONS MULTIPLE INSTALLATION
Fully Bituminous Coated and Lined Corrugated Steel Pipe (S) X X for various pipe materials except Type 4 pipes. END STABILIZATION OF 3" x 1" CORRUGATED @
Corrugated Steel Pipe-Arch (C) X X X 3. See to Standard Drawings E 715-PSLC-01 through E 715-PSLC-03 for
Polymer Precoated Galvanized Corr. Steel Pipe Arch Type A (S) | x | x | x X required pipe service life criteria.
Fully Bituminous Coated and Lined Corrugated Steel Pipe-Arch (S) X X . . o ) . .
- - 4. Any pipe material which is in accordance with the designated pipe type,
Polymer Precoated Galvanized Corrugated Steel Pipe-Arch (C) X X X acceptable for height of cover conditions, and conforms to service life Vert. € Pipe
Corrugated Aluminum Alloy Pipe (C) X X X criteria may be installed. : P
Corrugated Aluminum Alloy Pipe-Arch (C) X X X ©
Structural Plate Steel Pipe (C) X X & /\/
Structural Plate Steel Pipe-Arch (C) X X LEGEND: o
Structural Plate Aluminum Alloy Pipe (C) X X §| Bthu'mtinsousI Mtasfli_c Pipe ?it_trjlznénotljsnlrla_ls_tic Pipe !
. o
Structural Plate Aluminum Alloy Pipe-Arch (C) X X (C)- Corrugated Interior Culvert Pipe Span oint Sealant (Typ.) oint Sealant (Typ.) Qy
N ¥ " _ 1/6 Rise
Spiral _R'b Steel Pipe (SS) X X X (S)- Smooth Interior Culvert or Storm Sewer Pipe V Class A Concrete
Clay Pipe, Extra Strength (S) X | x| x Class A Concrete
Clay Pipe X (SS)- Semi-Smooth Interior Culvert Pipe B I
Perforated Clay Pipe X
Concrete Drain Tie - STRUCTURAL PLATE STRUCTURAL PLATE
Clay Drain Tile . PIPE-ARCH CULVERT PIPE CULVERT —
VIS10NS:
Corrugated Polyethylene Pipe, Type SP X w eviions
C ted Polyethyl Pipe, T S
orrugated Polyethylene Pipe, Type (5) XX xxlx INDIANA DEPARTMENT OF TRANSPORTATION 6" x 6" - WL4 X W14 WWR(D) INDIANA DEPARTMENT OF TRANSPORTATION
Profile Wall (Ribbed) Polyethylene Pipe (S) X | x| x X 1_ +[2.. Min
Profile Wall (Closed) Polyethylene Pipe (S) X | x| x X
- < MISCELLANE PIPE
Smooth Wall Polyethylene Pipe (S) x| x| x X PIPE CLASSIFICATION TABLES > DETAI?gS
Corrugated Polyethylene Drainage Tubing X Class A C "
Corrugated Polypropylene Pipe (S) X | x| x X SEPTEMBER 2017 ass A Loncrete SEPTEMBER 2017 Project Number:
Perforated PVC Semicircular Pipe X TYPICAL LONGITUDINAL SECTION 89006007-23-034-C1
Profile Wall PVC Pipe (S) x| x| x| x]|x STANDARD DRAWING NO. E 715-PIPE-01 STANDARD DRAWING NO. E 715-PIPE-02 Requisition Number:
Smooth Wall PVC Pipe (S) x| x| x X i, -
\\\\\;3\,\ W. p/y[’; “, Account Number:
/s/ Elizabeth W. Phillips ~ 03/22/17 CONCRETE FIELD PAVED INVERT DETAILS S <7 | /s/ Elizabeth W. Phillips  03/22/17 -
No. DESIGN STANDARDS ENGINEER DATE S: I',"‘ No. w ':2 DESIGN STANDARDS ENGINEER DATE Designer: Drawing Date:
10200124 e 10200124 |, : IID 8/30/2024
STATE OF % STATE OF &3 — T——
/s/ John Leckie 04/10/17 ’a,/’%& 6\'% & | /s/ John Leckie 04/10/17 rafter: rawing seate:
CHIEF ENGINEER DATE ., SIo) e CHIEF ENGINEER DATE JRC N/A
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REQUIREMENTS FOR CORRUGATED STEEL PIPE THICKNESS

AND PROTECTION AT NON-ABRASIVE SITES NOTE: NOTE: ‘
1. See Standard Drawing E 715-PSLC-03 for General Notes. REQUIREMENTS FOR CORRUGATED STEEL PIPE THICKNESS 1. See Standard Drawing E 715-PSLC-03 for General Notes.
pH <4.0| 45| 50 | 55 | 6.0 | 6.5 [ 27.0 Steel Conduit Type AND PROTECTION AT ABRASIVE SITES ‘
JANSSEN & SPAANS ENGINEERING
Zinc-Coated Corrugated Steel Pipe jsengr.com

0.168 | 0.168 | 0.138 | 0.109 | 5. "
Zinc-Coated Corrugated Steel Pipe-Arch pH <ag0| a5 5.0 5.5 6.0 6.5 >7.0 Steel Conduit Type 9120 Harrison Park Court - Indianapolis, IN 46216
Zinc-Coated Corrugated and Steel Pipe w/Paved Invert
Zinc-Coated Corrugated Steel Pipe-Arch w/Paved Invert
Fully Bituminous-Coated and Lined Corrugated Steel Pipe

Zinc-Coated Corrugated Steel Pipe w/Paved Invert
Zinc-Coated Corrugated Steel Pipe-Arch w/Paved Invert

0.138 | 0.109 | 0.109 | 0.079 | 0.064

FuIIyABltumlnous—Coated and Lined Corrugated Steel Pipe-Arch 0.168 | 0.168 | 0.138 | 0.109 Fully Bituminous-Coated and Lined Corrugated Steel Pipe
0.138 | 0.109 | 0.109 | 0.079 | 0.064 | Aluminum-Coated Type 2 Corrugated Steel Pipe Thickness required Fully Bituminous-Coated and Lined Corrugated Steel Pipe-Arch
Aluminum-Coated Type 2 Corrugated Steel Pipe-Arch for 50-year Design -
- - Service Life 0.138 | 0.100 | 0.109 | 0.079 | 0.064 Aluminum-Coated Type 2 Corrugated Steel w/Paved Invert
Polymer Precoated Galvanized Corrugated Steel Pipe i ’ ) i ) Aluminum-Coated Type 2 Corrugated Steel Pipe-Arch w/Paved Invert
: ; 0.109 | 0.109 | 0.079 | 0.064 | 0.064 | 0.064 | 0.064 . "
Thickness required Polymer Precoated Galvanized Corrugated Steel Pipe-Arch ; P
Polymer Precoated Galvanized Corrugated Steel Pipe Architecture+

for 50-year Design 0.109 | 0.109 | 0.079 | 0.064 | 0.064 | 0.064 | 0.064

Structural Plate Steel Pipe Polymer Precoated Galvanized Corrugated Steel Pipe-Arch

111:42 am
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By: pandrew Printed

Service Life 0.111*| 0.111*| 0.111*| 0.170 | 0.111 | 0.111 | 0.111 o 1515 N. Pennsylvania St.
Structural Plate Steel Pipe-Arch 0170 | 0.111 | 0.111 | 0.111 Structural Plate Steel Pipe w/Concrete Field Paving Indianapolis, Indiana
0.109 | Zinc-Coated Spiral Ribbed Steel Pipe Structural Plate Steel Pipe-Arch w/Concrete Field Paving RATI .
0.109 | Zinc-Coated Sprial Ribbed Steel Pipe w/ Paved Invert
0.109 | 0.109 | 0.079 | 0.064 | Zinc-Coated Sprial Ribbed Steel Pipe w/ Paved Invert :
h ) ) . 0.109 | 0.109 | 0.079 | 0.064 | Aluminum-Coated Type 2 Spiral Ribbed Pipe w/ Paved Invert
0.109 | 0.109 | 0.079 | 0.064 | Aluminum-Coated Type 2 Spiral Ribbed Steel Pipe LANDSCAPE ARCHITECTURE
0.109 | 0.109 | 0.079 | 0.064 | 0.064 | 0.064 | 0.064 | Polymer Precoated Galvanized Spiral Ribbed Steel Pipe 30 W Monroe Street, Suite 500
0.109 | 0.109 | 0.079 | 0.064 | 0.064 | 0.064 | 0.064 | Polymer Precoated Galvanized Spiral Ribbed Steel Pipe Chicago, IL 60603
T: 312.465.2359
*  Concrete field paving required. www.ratiodesign.com
pH <4.0| 4.5 5.0 5.5 6.0 6.5 | 27.0 Steel Conduit Type pH <4.0]| 4.5 5.0 5.5 6.0 6.5 | 27.0 Steel Conduit Type
0.168 | 0.13g | Zinc-Coated Corrugated and Spiral Ribbed Steel Pipe Zinc-Coated Corrugated Steel Pipe w/Paved Invert , \
Zinc-Coated Corrugated Steel Pipe-Arch 0.168 | 0.138 Zinc-Coated Corrugated Steel Pipe-Arch w/Paved Invert .
Zinc-Coated Corrugated Steel Pipe w/Paved Invert INDIANA DEPARTMENT OF TRANSPORTATION Thicki ired Fully B!tum!nous-Coated and L!ned Corrugated Steel Pipe INDIANA DEPARTMENT OF TRANSPORTATION A | | e d
0.168 | 0.168 | 0.138 | 0.10 Zinc-Coated Corrugated Steel Pipe-Arch w/Paved Invert I r|c7 5n(;sesa :eg:slirgn Fully Bituminous-Coated and Lined Corrugated Steel Pipe-Arch
: ’ ' : Fully Bituminous-Coated and Lined Corrugated Steel Pipe e Aluminum-Coated Type 2 Corrugated Steel Pipe w/Paved Invert Engineering Services
Fully Bituminous-Coated and Lined Corrugated Steel Pipe-Arch PIPE SERVICE LIFE CRITERIA Service Life 0.138 | 0.109 | pjyminum-Coated Type 2 Corrugated Steel Pipe-Arch w/Paved Invert PIPE SERVICE LIFE CRITERIA
0.138 | 0.109 Aluminum-Coated Type 2 Corrugated Steel Pipe NON-ABRASIVE SITES 0.138 | 0.138 | 0.109 | 0.109 Polymer Precoated Galvanized Corrugated and Steel Pipe ABRASIVE SITES
i i Aluminum-Coated Type 2 Corrugated Steel Pipe-Arch ) : : : Polymer Precoated Galvanized Corrugated Steel Pipe-Arch
Thickness required 0135 | 0.138 | 0.105 | 0,109 | Polymer Precoated Galvanized Corrugated Steel Pipe SEPTEMBER 2017 0215 | o111 | 0111 | 0111 | Structural Pate Steel Pipe w/Concrete Field Paving SEPTEMBER 2017 _
-year D : ' ' : Polymer Precoated Galvanized Corrugated Steel Pipe-Arch ' ) ' ) Structural Plate Steel Pipe-Arch w/Concrete Field Pavin
Service Life Structural Plte Steel Pne STANDARD DRAWING NO.  E 715-PSLC-01 P & STANDARD DRAWING NO.  E 715-PSLC-02 @)
0.111*| 0.111*| 0.111*| 0.218 | 0.111 | 0.111 | 0.111 Structural Plate Steel Pipe-Arch 0.109 | Aluminum-Coated Type 2 Spiral Ribbed Pipe w/ Paved Invert i, ﬁl‘
i ial Ri i . . . S We pgy 8
0.109 | Zinc-Coated Sprial Ribbed Steel Pipe w/ Paved Invert /s /E Gizabeth W (Pﬁi[[ips 03 /3 1 / 17 0.109 | 0.109 | Polymer Precoated Galvanized Spiral Ribbed Steel Pipe S \g, ((\}f,, /s / Elizabeth W, G’ﬁi[li'ps 03 /3 1 / 17 -
: S o : on
N o=
0.109 | Aluminum-Coated Type 2 Spiral Ribbed Steel Pipe DESIGN STANDARDS ENGINEER DATE e 2| peste sTanDARDS EnGiNeER DATE N m
— . i3 &3 ~
0.109 | 0.109 | Polymer Precoated Galvanized Spiral Ribbed Steel Pipe s/ Jokin Leckie 04/10/17 %, ,((\(\& ot Ge\\: /s/ Jofin Ceckie 04/10/17 % % <
RN 8
* Concrete field paving required. CHIEF ENGINEER DATE '/,,,fONAL («‘,\‘\\\ CHIEF ENGINEER DATE 8 O z
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GENERAL NOTES:
1. "X" entries in the table indicate that a thickness which satisfies the required design service life is not available. INDEX
2. The tabulated plate thickness for structural plate steel pipe and pipe-arches reflects the required thickness for the top SHEET NO. SUBJECT
and side plates. If the tabulated plate thickness is less than 0.280 in. the bottom plates shall be of the next greater 1 Underdrain Drawing Index and General Notes
available thickness. 2 Underdrain Details
3. Corrugated aluminum alloy pipe and pipe-arches and aluminum alloy structural plate pipe and pipe-arches are i i
. o A - - > P ) 3 Underdrain Details
acceptable with the minimum thickness required to satisfy cover conditions for all non-abrasive sites with a structure
pH > 5.0. 4 Outlet Protector, Type 1
4, Corrugated aluminum alloy pipe and pipe-arches with bituminous paved invert and aluminum alloy structural plate pipe 5 Outlet Protector, Type 2
and pipe-arches with concrete field paving are acceptable with the minimum thickness required to satisfy cover 6 Outlet Protector, Type 3
conditions for all abrasive sites with a structure pH > 5.0. - Outlet Protector Rodent S
utlet Protector Rodent Screen
5. Service life criteria apply only to reinforced concrete, corrugated metal, and structural plate metal pipe. Other
materials which conform to the designated pipe type and height of cover parameters are acceptable for installation.
6. Service life criteria do not apply to Type 4 pipe.
REQUIREMENTS FOR REINFORCED CONCRETE
PIPE PROTECTION
Revisions:
Minimum pH to Attain
Pipe Slope Design Service Life INDIANA DEPARTMENT OF TRANSPORTATION INDIANA DEPARTMENT OF TRANSPORTATION
50 Year 75 Year APPROXIMATE OUTLET PROTECTOR QUANTITIES
oes than 3% 0 s PIPE SERVICE UNDERDRAIN DRAWING INDEX
0 ) .
LIFE CRITERIA TYPE CONCRETE, CLASS A REINFORCING BARS SODDING AND GENERAL NOTES
3% to 10% 4,5 5.0 (cys) Ib sys ; '
SEPTEMBER 2017 () (syS) SEPTEMBER 2017 e 007.23.034.C:
Greater than 10% 5.0 5.5 — -
STANDARD DRAWING NO. E 715-PSLC-03 1 0.8 29 4.9 STANDARD DRAWING NO. E 718-UNDR-01 Requisition Number:
For a structure pH lower than the minimums listed above, 2 2 Wit -
; \ 0.6 5 4.0
reinforced concrete pipe shall not be used. \\\\‘é\»\ W. Py Y, Account Number:
/s/ Elizabeth W. Phillips  03/31/17 3 0.3 22 3.2 S o | s/ Blizabeth W. Phillips  08/26/16 -
No. DESIGN STANDARDS ENGINEER DATE E: :.T’? No. v ':: DESIGN STANDARDS ENGINEER DATE Designer: Drawing Date:
10200124 Do 10200124 ) : 11D 8/30/2024
, o) &3 . ; .
7R S8 ; Drafter: Drawing Scale:
N & /s/ John Leckie 04/10/17 ”o&&s \*6\'0‘\ s/ Mark A. Miller 09/19/16 JRC N/A
) ZonaL © S CHIEF ENGINEER DATE “, ZONAL 2‘\\\\ CHIEF ENGINEER DATE
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——| 10" |‘_
L NOTE; NOTE: N
Underdrain Outlet Pipe (Typ.)
. _ @ If the underdrain pipe and the outlet pipe are of different sizes an Shoulder Break @ If underdrain outlet pipe elevations are not shown on Underdrain
Underdrain Outlet Pipe increaser of the same material as the outlet pipe shall be installed 2 ft - . L Table, the minimum outlet pipe slope shall be 0.3%. The minimum
iti i Limits of Suitable Structure Backfill Limits ' ) :
o
45° Elbow (Typ.) from the transition pipe and the 45° elbow. Material Backfil | freeboard between the outlet pipe outfall and the ditch line shall be
> 1'-0" for median ditches and 2'-0" for side ditches.
Elbow Connector Pipe (Typ.) ! Rodent Screen ’ f6" Outlet Pipe — %EjﬁéﬁigﬁGlNEERlNG
P YP- s -_-—-——~ 9120 Harrison Park Court - Indianapolis, IN 46216
) 2'-0" - <
@ Pipe Increaser Transition Pipe (Typ.) < _6" Underdrain Outlet pipe@ @ \ g e "N Outlet Protector
Transition Pipe —=_ /X - Rodent Screen
} } ? Refer to Ditch Outlet Detail
_______________ _—/L - \Type 4 Pipe (Typ.)
: 45° Elbow (Typ.)
Type 4 Pipe Lonaitudinal Underdrain Trench OUTSIDE SHOULDER INSTALLATION DITCH OUTLET DETAIL
9 ) — Architecture+
1515 N. Pennsylvania St.
Indianapolis, Indiana
TWIN OUTLET DETAIL-PLAN VIEW g 7 Underdrain Underdrain ) RAT I [
s %Jvtliitg:i?et) Outlet Pipe Smlar S vl
(Single Outlet) imilar Structure Wa A
d{ Structure Backfill Limits — Limits of Suitable Material Backfil .J‘\/._ gﬁ}gfﬁ’,‘i’pztru‘:t“re N :
e | o 10" Suitable Material Cap K Rodent— [~ +* Type 4 Pipe or LANDSCAPE ARCHITECTURE
I'I—O—I I‘i"| ; [~ (Match HMA Shoulder Depth) .}" - Screen > /—6 Olutlet Pipe 30 W Monroe Street, Suite 500
- SR Chicago, IL 60603
2-2 ! f \ T: 312.465.2359
e www.ratiodesign.com
b, - b — = = \ 1
Underdrain Outlet Pi 6" Underdrain Outlet Pipe (D" Undercrain Outit Pipe—" Rodent S SR kD—Ié o5 I
rdrain Ou i e M = R .,
nderdrain Outlet Plpe P OUTLET TRENCH DETAILS ocen Sereen oS fﬁ"‘
-o ! _:.t‘b_:.t\._’;fAD_".f»b_,;’»._';?‘b_}?“_
45° Elbow Refer to Ditch Outlet Detail BRI S S S S SUE S )
Elbow Connector Pipe INDIANA DEPARTMENT OF TRANSPORTATION INDIANA DEPARTMENT OF TRANSPORTATION A pp lied
45° Elbow MEDIAN SHOULDER INSTALLATION DRAINAGE STRUCTURE OUTLET DETAIL L ot Serdlens
(e UNDERDRAIN DETAILS UNDERDRAIN DETAILS
" ) nd Cap Type 4 Pipe, if Required.
Transition Plpe\ ______ Refer to Underdrain Table HMA for Underdrains
SEPTEMBER 2017 (Match Existing Shoulder Depth) SEPTEMBER 2017
? ? o New HMA Shoulder, Refer —
AT T T T T T 4 pie (Typy STANDARD DRAWING NO. E 718-UNDR-02 Existing HMA Shf’“'der_\ /—tO Typical Cross Section STANDARD DRAWING NO. E 718-UNDR-03 LI)
ype 4 Pipe (Typ. /
. I awaniig,, K \nlluu,,l ﬂ-
Type 4 Pipe 10 Max. @/:Y‘\ Wepge, L Y s R év‘\ W. Py, S
B — S ¢, ) . " . S 4,7, . .
N ,\;VQ’ A& (\{o’g /s/ Elizabeth W. Phillips 08/26/16 Structure Backfil g UndeFl;dram Outlet 3 ,\;3’ (go’»,‘ /s/ Elizabeth W. Phillips 08/26/16 (‘fld o
Longitudinal Underdrain Trench B 5 ¢ Z| DESIGN STANDARDS ENGINEER DATE 'be or Fipes H E 2| DESIGN STANDARDS ENGINEER DATE A
= E z = 1
=) @ = - o =
3 &3 23 &3 o~ =
PNe) S X oNe) &3 .
SINGLE OUTLET DETAIL-PLAN VIEW % AN (S| [/ Mark A Miller 09/19/16 %, RN (S| [/ Mark A Miller 09/19/16 S Z <
. STONAL € e | CHIEF ENGINEER DATE RETROFIT UNDERDRAIN OUTLET DETAIL (UNDER PAVED SHOULDER) 0 SToNAL € | CHIEF ENGINEER DATE O 8 Z
e e S
S <
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Z 9 5
83
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S I_> C 4 .
-—C NOTE: - I NOTE:
SOd\- @ The #4 transverse bars in the upslope lug may be field cut to 2-#4 X 4"8"@ 6" (Typ.) N @ The #4 transverse bars in the upslope lug may be field cut to
6" (Typ.) accommodate the outlet pipe or pipes. The 404 bars in the upslope lug T — 402~ j 3" (Typ.) acconb1modate dthe outlet plpg or p||1pes. ‘Il'he 404 bars in the upslope lug
P —$—|—— 401 j may be moved to accommodate the outlet pipe or pipes. T V¥ : 1202 : @ #4\ __J_ may be moved to accommodate the outlet pipe or pipes.
. ; \_1-401 D2-#4x 4'—8"4\\ @#4—\\\ | % : @ 1404 : @404«\ :
® | | N B e A, N X i
1-404 - - |
: ya @1404 ‘5: b = =] o | ____Jg'__':___:Jr :
Outlet Pipe or Pipes |~ in - I e = - ] |
o | o] ] e Ow<y ! H e iy
in =l ! . oSN P — — I I (P, | |
! /—1-|4o4 1-404—_ | I : . | | : (D404—1 :
I an I ' = I I / |
% /2-#4 x 48 | g : 4 AN IpE 1402 » sodstip 02 L]
1-401 7
| ya | N " 2-#4x 4-8"— Sod
| I ~J ' 3" (Typ.) > o) ' &2
3" (Typ.) [~~—Sod Strip ) |
30" L
1'-Q" / \ AN C o
g-g" |—> C 6-0 10" —
PLAN VIEW SECTION C-C
PLAN VIEW SECTION C-C

10"
Revisions:
. 5-g"

1"R R l
(Typ.) | 8 INDIANA DEPARTMENT OF TRANSPORTATION |[ i INDIANA DEPARTMENT OF TRANSPORTATION
402 or 404
401 or 404 R # g
' on Rodent Screen
404 x 1'-8 OUTLET PROTECTOR, TYPE 1 = (e, OUTLET PROTECTOR, TYPE 2
/ Outlet Pipe or Pipes —402 X 6'-4" Project Number:
“ SEPTEMBER 2017 ‘ Class A Concrete Sib SEPTEMBER 2017 89006007-23-034-C1
L0 . STANDARD DRAWING NO.  E 718-UNDR-04 STANDARD DRAWING NO.  E 718-UNDR-05 Requisition Number:
o TYPICAL SECTION o0 i i
# 8" ~‘\\\<‘<,:{:(\ W P/:/,f;l’/’r (Wp') 1 ﬁ \\“”\il\;‘.””“/' Account Number:
SR “ . s " " < 0
1"R SN 2% | /s/ Elizabeth W. Phillips 08/26/16 8 . . -
(0. 2 4| Deson srwvonrms waineR e TYPICAL SECTION (Te.) £/ Elimabeth W. Philfps _05/26/16 SRS P
401 X 9'-4" s o 404 x 1'-8° IID 8/30/2024
:,’ ©N é" :: . Drafter: Drawing Scale:
RN o | L  HMark A Miller 09/19/16 3 S | s Mark A Mitter 09/19/16
'f,j,?, “f\%\“\‘ CHIEF ENGINEER DATE /”f\fslo AL ?ﬁi@\ CHIEF ENGINEER DATE ) AP;i,Fig)mval. NA
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5 ‘
Mesh Size = 3 Openings per 1"
NOTE: Wire @ = 0.072" .
. JANSSEN & SPAANS ENGINEERING
@ The #4 transverse bars in the upslope lug may be field cut to Rodent Screen Jjsengr.com
accommodate the outlet pipe or pipes. The 4}04 bars_ in the upslope lug s~ T h 9120 Harrison Park Court - Indianapolis, IN 46216
may be moved to accommodate the outlet pipe or pipes. Cut Lines & / / / / / / / / [ | ] -‘
[ [ [ [ [ [ [ [ T 1D
— (117771717 -==
~1-403 (Typ.) . - T =-ll
7 . 43—~ 3" (Typ.) 7 y 8 111
| | —2-#4 x 48" (D) o - g T i
- i ) gt O#a—< ! 3 o & T
o T I 3" (Typ.) i - - 111
5 ir1-404 (Typ), [ ! © T T Architecture+
_:J: 8 e I i - \\ \\ \\ \\ \\ \\ \\ \\ g -==’ 1515 N. P Ivania St
—at ] . . N P . Pennsylvania St.
| ] i ___l_b___/TOUtlet Pipe or Pipes @404—/ i Pipe 0/ AN N O O O O A [ ] =--' Indianapolis, Indiana
o b . “TH7 Oi D/ RATIO
in| - ! Zt - : AN N | -'
) @404_\ i > NN N N N N N\ 7
i I 1
g /:—2-#4| 48" i =4
| X H 403— H LANDSCAPE ARCHITECTURE
1 | 1 1 30 W Monroe Street, Suite 500
. ] L | Sod strip - Sod Chicago, IL 60603
i /1 (Typ.) T: 312.465.2359
— www.ratiodesign.com
30" l—C e 16"
PLAN VIEW SECTION C-C fA\
2'-6" 1'_91P_|___ E|‘1g-|E)erF39 Services
403 or 404
Rodent Screen | (lTyFI{,.) | 8" (lTyF:,_) | 8" INDIANA DEPARTMENT OF TRANSPORTATION INDIANA DEPARTMENT OF TRANSPORTATION
403 or 404 Outlet Protector
Outlet Pipe or Pipes 403 x 3'-10" 404 x 1'-8" OUTLET PROTECTOR —
\ Class A Concrete Slab OUTLET PROTECTOR, TYPE 3 Plpe End Cut to Match Slope A P‘y.:.,_,."" T - RODENT SCREEN U
o SEPTEMBER 2017 o End%" e, % SEPTEMBER 2017 &
6 -
STANDARD DRAWING NO. E 718-UNDR-06 _ : Closed End of Rodent S | STANDARD DRAWING NO. E 718-UNDR-07 (.,'7 [
TYPICAL SECTION - osed End of Rodent Screen (\Il e
., o~
/s/ Elizabeth W. Phillips 08/26/16 <% | [/ Elizabeth W. Phillips 08/26/16 % Z <
DESIGN STANDARDS ENGINEER DATE v ':: DESIGN STANDARDS ENGINEER DATE 8 8 z
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s/ Mark A. Miller 09/19/16 S| Lo/ Mark A. Miller 09/19/16 e 2 &)
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| Class A concrete collar
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j‘:é ° s 7 __i_ I 74 A: : ® Revisions:
I
‘ V.C. pipe
| R.C. pipe (bell & spigot joint)
‘ Concrete pipe (bell & spigot joint)
I
. 0 " " " Project Number:
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