the Standard Specifications. Refer fo the KDOT Design Manual, Volume I (Part C), Road Section, "Elements of Drainage &
Culvert Design" for structural pipe design information which includes: corrugations, sizes, gauges, maximum/minimum fill

PEP, PVCP, CAP & RCP. Provide end sections of the same type and coating as the pipe. Exceptions fo this are nofed in
heights and classes of pipe.

Notfe fo Designer: KDOT Pipe Policy provides guidance in identifying the prohibited and/or restricted uses of CSP, ACSP,
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Pipe fo which end section
is dftached.

Dimple band collar
bolted fo end section
with Jg" bolts.

Flat sfrap connector % e 57‘/'0,0 bolt Threaded rod Rod holder @ =155
== Pipe pay length Pipe pay length Pipe pay length D
Riveted or boltfed
\ \ \ \ \ \

TYPE | TYPE 2 TYPE 3 TYPE 5
‘ A W A ‘ Available in sizes 12" through 24" only. Available in sizes 30"and 36" Round Available in sizes 42" through 96" Round Available for all Round and equivalent Pipe-Arch sizes,
| | | | and 17"'x13" through 57'x38" Pipe-Arches. and 60'x46" through 81'x59" Pipe-Arches. (Type | and Type 2 connections are recommended for

the smaller sizes with annular ends).
PLAN Note: Type 3 connection may be furnished instead of Type | or Type 2 for smaller round or arch pipe.

(Illustrated with Type #3 Connection)

End section material shall follow KDOT Pipe Policy for geographic location. Location shall govern use of CS
(Galvanized), ACS (Aluminized) or CA (Aluminum) (Type I) End Section. Pipe material and End Section material

TOTAL
STATE PROJECT NO. YEAR [SHEET NO. SHEETS
KANSAS 472-84915 2013 24 83

GENERAL NOTE for END SECTIONS

shall be the same with no mixing of types per location.

Toe plate extension, when specified, is an accessory and shall be the same gauge and metal as end section.

Toe plate shall be punched to match holes in apron lip and attached with furnished 3" diameter nuts & bolts.

W + [0"for 12"to 30" diameter pipes inclusive.

W + 20" for 36"fo 84" diamefer pipes inclusive.

W + |0"for pipe—arches with a rise of 13"fo 29" inclusive.

W + 20" for pipe-arches with a rise of 33"to 59" inclusive.

Multiple panel end sections may contain dual gauges of like metal and shall have lap seams which are tightly
Joined with rivets or bolts. For 60" and larger diamefer round pipe end sections and 77'x52" arch pipe end

sections, the reinforced edges are supplemented with stiffener angles. The angles are aftached with nuts and
bolts. Angle reinforcement may be required uder the centfer panel seams of 73'x55"and Ilarger arch pipe end

sections depending on manufacturer.
Other approved designs may be used in lieu of type shown.

Reinforced edge Varies Connecting band of spiral (Helical) Connection of end sections by welding will not be permitted.
o 1w corrugation or dimpled band (shown)
Scafco-type angle with 72" Dia. Bolfs S 2N One annular corrugation rolled
& ——A into pipe after fabrication.
N
\ J \, ol\ V- Bolted or riveted
o / Pipe |CS/ACS Dimensions in Inches Bid Nom. Pipe Arch | Dimensions in Inches 2%4"x /5" Corrugations | Dimensions in Inches 3" x I"or 5"x I"Corr.
°o o 7ol ) NNCIE . or Approx. . . w.W. Approx.
Ne S e e e RYE Dia. CA A B H | W Slope Designation Ared | Span & Rise C;%%(:‘AS A B H /| W %%‘(\,‘?43 A B H /| W Slope
I EYI o [ 1 | o o (In.) | Gauge | (min.) | (max.)| (min.) |(+/-2")| (min.) Sq. Ft.  |sq. Ft. Gauge | (min.) | (max.)| (min.) |(+/-2)| (min.) | Gauge |(min.)|(max.)| (min.) |(+/-2")| (min.)
. % . j 12" 16 5 / 6 2/ 22 2o: | /1.0 /.1 I7"x 13 16 5 9 6 20 28 2o: |
N | /S.GW ate O ‘jd g‘,’ __1-0' _| Pipe stub of spiral /5" | 16 6 | 8| 6 | 26 | 28 |2kl 1.5 16 | 2rx 15 /6 6 | Il | 6 | 24 | 34 2]
o o ot ( fne Up, approximarely <. | (Helical) corrugation 18 | 16 7 | 10 6 | 3 34| 21 2.0 2.2 | 24 x18 /6 7 | 12 6 | 28 | 40 2l
oles @ [2"cfrs. (max.) 2" | 16 8 | 12 6 | 36 40 | 2%%:1 2.5 2.9 28" x 20" 16 7 /6 6 | 32 46 2o:
RONT R SPIRAL WELICAL) CORRUGATION AR A AR AEamEm & o S A AR EEAmAE AR 2
(Same gauge as apron) F. ng all sif/;es ofdroun;j and agch cu/ve;:rf pigesdhavi/;;g// ip/'ra/ ( /;/7e/ica/)b ggﬂ /:; 73 75 ) 20 >0 2/2 7 >0 g; G gg 49,,§ 35 % % o g t3 35 ‘g//z ]
| corrugdations, the end sections and connecting bands shall be as shown above. 25 B 5 55 70 69 82 g : i ] O. 0 ; : m . :
o .0 or /1.0 [Il.7 53"x 4/ 12 17 26 /12 63 88 | 2 :l
Reinforced edge 46" | 12 | i7 |29 | [2 | 78 | 88 | 2Ys:1 /0.0 or 11.0] 1.6 | 57'x 38 | 12 | /6 | 26 | 12 | 62 | 88 2 ;]
® 54" /12 17 33 /12 84 100 | 2Y4:1 12.5 or 14.0] 15.6 60" x 46" 12 17 36 12 70 /00 | 2 :l
§ 60" |12/10) 17 36 12 87 /12 2: 12.5 or 14.0| 4.7 64" x 43" 12 /7 30 12 69 /100 2 :l
66" |/12/10) I7 39 12 87 /18 2: 16.5 19.3 66" x 5/" 12/10 17 36 12 /70 112 | 15:1
, ' r2" (12710 17 44 12 87 120 2: 1 16.5 /8.1 71" x 4r" 12/10 17 36 12 7 /12 /A
s T T (ickness | THCKNESS | Gauge 78 12710 I7 | 48 | 12 | 87 | 130 | I':1 21.0 | 23.2| 73x55 12710 | 17 | 36 | 12 | 77 | 124 | 1]
/|— ——0:——0—— —— = %——| T 0.064" 0.060 |76 aa 84" (12710 I7 52 12 87 136 Yo: 1 21.0 21.9 /77" x 52 12/10 I7 36 /12 7 124 o2 1
. 0‘079,, 0'075,, 74 ga. 90" (lez10| 17 58 12 87 1492 | 1'%:1 25.0 27.4 81"x 59" 12/10 | 17 44 12 77 136 | 1'%:1
& © = S ga. 96" (l12/10| I 58 12 87 144 1Yo: 1 25.0 26.0 83" x 57" 12/10 I7 44 12 7 130 1o: 1
g-jgg,, g-jgg,, fg gg' 32.0 | 32.1 87" x 63 270 | 17 |44 |72 |77 | 736 | [l
oles & 12 cirs. (maxd L . e | oier 1 & aa 36.0 | 37.0 | 95xér 12710 17 | 44 | 12 | 87 | 160 | I%:1
Toe plate (Optional) 42.0 42.4 | 103" x 71 12710 17 | 44 | 12 | 87 | 172 | Iz
(Same gauge as apron) 47.0 | 48.0 | 112°x 75" 12/10 | 17 | _44 | 12 | _8r | i72 | Is:1
FRONT
(Information listed in these tables are nominal and may vary by manufacturer.)
. : Minimum Gauge of Round Pi : Equiv. Minimum Gauge of Arch Pi
L~ Y5" Dia. Bolts 10%5" (H-10) P/pe O B 2 2/,0:9 7 B id . | Pipe Dimension Round %+ B din J 2/,0:9 ] ] G:E /.VERAL NOTE_Tor METAL FIFE
% = Dia. |254"x Yo" Corr.| 3"x I"Corr. | 5"x I"Corr. [2%5"x Yo" Corr.| 3"x I"Corr. Designation Span & Rise Sq. F1.| “pipe |278°X Yo" Corr.| 3"x I"Corr. | 5'x I"Corr. |255"x V2" Corr.|3" x 1" Corr. _ Culvert "Type' listed may be CSP, ACSP, CAP, RCP, PVCP & PEP
PP Band 7%" (H-7) Inches " CSP or ACSP |CSP or ACSP|CSP or ACSP| __CAP CAP Sg. F1. Diameter[ CSP_or ACSP |CSP or ACSP [CSP or ACSP| __CAP CAP within guidelines of KDOT Pipe Policy for geographic focation.
el " H. Band 7 " f " More than one pipe "Type' may be acceptable for a design location
”I” Hooer 2 - 16 BY [FX 13 Al [5 /4 /6 with allowable types listed for each site
[5 I4 /6 /.5 2" x 15" 6 | 18 /4 /6 There shall be no payment for gain in pipe length due to fit of
E E \/\\Wﬂ-ll\l/llll\ﬁ- 'l\/llll\/llTl\/\—\\\_/ /8” /4 /6 2-0 24”)( /8” 2.2 2/” /4 /6 p/'pe chonnecf/'ng band.
¥ " R RN (A U N A \\\\‘ \ 21" /4 /6 2.5 28" x 20" 2.9 24" /4 /4 When Hugger Bands are used, the H-7 Hugger Band may be
\\ \l I||| | I Il | || |\ \\\ " n U ] . . "oy i’ . "
AR\ W (N L | | \ \ 2 14 16 3.0 or 4.0 35"x 2 4.5 30" 14 14 used on circular pipes 36" diameter and smaller or pipe arches 42'x
Vo | | | | Vo 30" 14 14 5.0 or 6.0 42" x 29" 6.5 36" 14 /12 29"and smaller. The H-10 Hugger Band may be used on 12"thru
\ | | | | \ 36" 14 14 16 7.0 or 8.5 49" x 33" 8.9 42" 14 |12 120" pipe. The H-12 or H-13 Hugger Band are for pipe sizes larger
\ | | | | \ 42" 14 12 16 10.0 or 11.0] 53"x 4lI" 1.7 48" /4 than 36" diameter or 42'x29" arch pipe.
[ | ! " /2 10.0 or /1.0 57" x 38" " B Pipe gauge listed in the tables on this sheet are minimum for
4 14 16 14 16 /12 16 /1.6 4 10
54" /2 /4 6 /4 6 B 6 125 or 14.0] 60" x 46" /5.6 54" /4 /4 E’=r50 p.s.i. soil. Pipe gauge will be determined for each site based
CONNECTION DETA”_ UNIVERSAL REFORMED END Wi.l_h 60" /0 /4 /6 /4 /6 10 /6 12.5 or 14.0 64" x 43" /4.7 54" /2 /10 on the DGS/g/? MO/?UO/ Vo/ume I- Part C Fill Height Tables and Sh(]//
66" 0 4 G 4 /6 8 /6 6.5 66" x 5/" /9.3 60" 4 4 shall be listed in the Pipe Cu/ve(f.Summary. Gauges shovm on fh/s'
-{ or H- - or H- , . ,, ; andard Drawing are minimum and may not be industry min-
H-7 H-10 BAND H-7 H-10 HUGGER BAND Standard D KDOT d t be indust
72" /0 14 16 14 16 8 16 16.5 71" x 47 /8.1 60" /0 8 imum gauge.
. . 78: & /4 /4 /4 /4 I4 21.0 73: X5 Z 23.2 662 /4 /4 In geographic areas that allow CSP (24" or smaller arched or
DETA”_S FOR H‘7 HUGGER BAND (|2 ‘|'hI"LJ 36 ) 84 8 /4 /4 /4 /4 /12 2.0 77X 5 2.9 6 8 round pipe) for entrance and side road installation with less than
’ ’ G0 4 | 14 | 14 | /4 2 25.0 8'x 59" | 2r.4 | 72 /4 l2 /2 3,000 AADT, 16 gauge ACSP may be substituted for /4 gauge CSP.
or H-I0 HUGGER BAND 2" thru [20") 96" 12 12 12 12 12 25.0 83"x 5r' | 26.0 72! 8 Aluminum or aluminized pipes or end sections shall be coated
102" /12 /12 12 /12 /10 32.0 87" x 63" | 32.1 78" 12 12 /12 with an asphaltic paint when in contact with fresh concrete in ac-
108" /12 12 /12 /12 /10 36.0 95" x 67" 37.0 84" 12 12 12 cordance with the Standard Specifications.
13 Yg"(H-13) /14 12 12 12 12 8 42.0 103" x 71" 42.4 90" 12 12 /10
¢ 8 120" /0 /10 /0 /0 8 47.0 112" x 75" 48.0 96" 12 12 8
\— Bolt, Bar and Strap 12 Jg" (H-12) 54.0 [17"x 79| 54.2 | 102" /0 /0
{ Connector Assembly 10 1" N 60.0 128" x 83" 60.5 108" 10 10
L Bot, Bar and Strap 67.0 137" x 87" 67.4 114" /0 /0
Vo? Dia. Bolts Hugger Band ) Connector Assembly 74.0 [42"x 91 4.5 | 120 8 8 4 | 9-10-09 |Rev. Round and Arch tables, add. Alum]S.W.K.| J.0.B.
3 I-20-09 Rev. Round Pipe Gauges S.W.K | J.0.B.
\/ 2 4-18-08 |Rev. layout, detdils, tables and notes |S.W.K.| J.0.B.
\ \\\\\\ \\ml-'/'lh-l/ll- hﬂhi\\lzﬁhl\lﬂ“\v/ /5" Dia. Bolts | | 4-27-98 |Added plpe corrugation option note|R.J.S.| J.0.B.
L \ \\\\\ | |I:| il ':' LY o A h \\\\\ \ NO.| DATE REVISIONS BY | APP'D
Barc 37/;7;716 C?g;ap ‘\ \\ | | : : \\ \\ KANSAS DEPARTMENT OF TRANSPORTATION
\ ] | | | \ m METAL END SECTION FOR ROUND &
I I | l \ Bar and Strap

CONNECTION DETAIL

SINGLE HARNESS UNIVERSAL REFORMED END with

HUGGER BAND
DETAILS FOR H-I2 or H-I3 HUGGER BAND

CONNECTION DETAIL
DOUBLE HARNESS

)\

Connector

ARCH METAL CULVERTS
PIPE GAUGE TABLES

(TYPE I) &

FHWA APPROVAL 12-16-09 APP’‘D. James 0. Brewer
DESIGNED DETAILED QUANTITIES TRACED Bowser
DESIGN CK. DETAIL CK. QUAN.CK. TRACE CK. King
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