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Circular Memorandum 22-42 from Assistant Commissioner 
G. M. Williams, Bureau of Public Roads, dated November 12, 195 9, 
requested that the Department of Highways select a group of reinforced 

concrete pipe installations designed and installed in accordance with 
Circular Memorandum 22-40, April 4, 1957, for continuing perfor­
mance studies, The Department based the pipe culvert installation 
specification Amendment 15, 1956 Specifications, .and the culvert pipe 
specification Amendment 16, 1956 Specifications, as well as Standard 
Drawings No. 11. 22 and 11,23 on the proposed criteria in Circular 
Memorandum 22-40. 

A group of RCP culverts were selected early last year and the 
inspections were begun. On April 1, 1960, Mr. J. C. Cobb was ad­
vised in a letter from Mr. D. H. Bray that 100 concrete pipe culverts 
had been selected for performance studies. This group has been 
increased to 113 RCP culverts. Additional culverts under construc­
tion in Scott County were includep for observation of installation and 
performance. 

Some rather serious failures were located and a detailed study 
was made of the distressed pipe. Some of these pipe culverts required 
a corrugated metal liner pipe for part of the length of the culverts. 

The report on the initial performance survey of the pipe culverts 
has been delayed somewhat by the special investigations and repair 
work. Table l in the attached report lists all pipe requiring any type 
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of repairs. Only the culverts originally selected from the road plans 
for study have been reported in this performance sUJ:vey. (note asterisks 
in Table l). A separate report on performance and repairs of the dis­
tressed pipe is being made. 

Attached is the first performance survey of the pipe culvert. 
This survey has been prepared by R. C. Deen and R. D. Hughes of 
the Research Division staff, and is submitted for transmittal to the 
Division office of the Bureau of Public Roads. 

WBD:dl 
Att.: Performance Survey of RCPC 
cc: Research Committee Members 

Bureau of Public Roads (3) 

Respectfully submitted, 

, , 
W. B. Drake 
Director of Research 
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INTRODUCTION 

Methods of installation and design criteria have tended to restrict 

the usefulness of rigid pipe culverts. With the increased mileage of 

highways which meet high standards, there has been an increase in the 

number of pipe culverts installed under high fills. This, of course, has 

accented the need for criteria for the proper de sign and installation of 

rigid pipe to obtain the maximum utilization of the pipe strength and to 

minimize the possible steelements that may occur in the road surface 

near the pipe installation or in the flow line of the pipe culvert. 

In order to provide for an efficient utilization of rigid pipe, the 

Department of Highways issued Standard Drawings* and Amendments 

No. 15 and 16 to the 1956 Edition of Standard �pecifications fo:_Road 

�� Bridge Construction specifying the bedding details and strength of 

pipe required for the various heights of fill. These standards were 

developed from the criteria set by the Bureau of Public Roads**· The 

BPR criteria had been developed in co-operation with the American 

Concrete Pipe Association and was an attempt to bring together and 

simplify the prevailing methods of computing the necessary pipe strengths 

':' Standard Drawings No. 11. 22 and 11. 23, Kentucky Department of 
Highways. 

''* Bureau of Public Roads, Circular Memorandum 22-40, April 4, 1957. 
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for the various classes of bedding commonly in use. Included in the 

Kentucky Standards was a provision permitting the use of the imperfect 

trench type of construction. Kentucky is, thus, one of thirteen states 

which permits this type of bedding, or a modification thereof. 

In order to eval,uate the effectiveness of the design and construc­

tion criteria, the Bureau of Public Roads has requested that a number of 

reinforced concrete pipe installations be selected for periodic inspections. 

The data reported he rein are a summary of the de sign and construction 

data for the pipes selected for study and a report of the condition of the 

pipes as observed during the first field inspection. 



PERFORMANCE SURVEY 

In compliance with the BPR request, a group of 113 reinforced 

concrete pipe installations on the Interstate System has been selected for 

study. The design and construction data for these pipe installations have 

been tabulated in the Appendix. 

All of the 11.3 installations were visited during the summer and 

fall of 1960, and inspections made of the condit ion of the pipe. These 

condition surveys have been presented. pictorially in the tables included 

in the Appendix. These tables bring together in one place much of the 

pertinent data pertaining to each pipe installation. 

The pictorial plots of the pipe have all been made so that the 

inlet is to the left, and the sections of pipe are numbered frcim that end 

of the pipe. All signs of distress that were observed during the field 

inspection are indicated by the appropriate symbol in the section of pipe 

in which the distress was noted. If no distress was observed in a pipe, 

no special remark to this effect was made, but the sketch of the pipe 

was left free of any symbols. 

A s pecial notation is required with regard to the two Scott County 

projects, I 75-6(4)129 and I 75-6(5)123. The two pipes on I 75-6(4)129 

and the pipe at Station 47+40, US 62 on I 75-6(5)123 have not yet been 

installed. The remaining pipe on I 75-6(5) 123 have been laid but the fills 

over them are not as yet completed. Inspections have been made of the 
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pipes which have been laid and no distress has been noted except in 

the pipe at Station 37 + 50, US 460, SW Ra,
mp. The conditions of in­

stallation and the performance of this particular pipe are under special 

study by the Research Division and will be reported separately. 

During the course of the field inspections, a number of pipes 

were noted to be in serious distress. After an intensive study, certain 

pipes were recommended for repair by patching and/or lining with 

corrugated metal pipe. The pipes and the recommended repairs are 

listed in Table l. Figures l through _6 illustrate some of the types of 

failures which were observed in the more distressed pipes. 

(:.._,, 
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Project No. 

I 64-3(3)31 

I 64-3( 5 )45 

County 

Shelby 

Table 1. Recommended Repair for Pipe in Serious Distress 

Station No. Patching'-' Corrugated Metal Liner'� 

1255 + 25 Sec. 10-13, 12 gauge, 42" min. dia. 

Franklin 2225+50R*':' Top & bottom - Sec. 8-15 

--------------=2.=2..:.3..:. 3..c+..:.5.::0_::._R:_ ___ T::._o=p & bottom - Sec. 13-32 

I 64-3( 7)35 Shelby 

I 75-7(3) 155 Grant 

I 75-7(5) 160 Grant 

I 75-7(11)151 Grant 

I 75-8(6) 181 Kenton 

1604+04R 
1604+73L** 

1619+45L 
1633+30L 
1635+69L** 
1635+82R 
I637+32L 

Bottom - Sec. 12-16 
Bottom- Sec. 17-19 
Top & bottom - Sec. 20-22 

Lift holes 

15+65FR 7a** Lift holes 

978+12 
1085+44 
1087+50 
27+32FR 9** 
27+82FR 9a 

Joints, Sec. 67-73 
Joints, Sec. 19-21 

Joints & lift holes 

Sec. 11-32,8 gauge, 48" min. dia� 
Sec. 10-41,8 gauge,4S" min. dia. 
Sec. 18-46,10 gauge, 33" min.dia. 

Sec. 13-47, 8; gauge, 42" min. dia. 

Sec. 8-22,8 gauge, 60" min. dia. 

Sec. 15-45, 10 gauge, 36" min. dia. 

Sec. 34-79, 8 gauge, 48" min. dia. 
Sec. 5-19, 12 gauge, 33" min. dia. 
Sec. 5-12, 8 gauge, 60" min. dia. 

5 38+88·�·� Sec.40, Joints 102,104,108 Sec.47-80, 8 gauge, 4811 min.dia. 
24+43,Ky.38�'* Sec. 60 & 74 Sec.44--5l, 8 ga�ge, 54" min.dia. 

383+00** Sec. 7, 12, 13, 16, 2 1-2 3, 2 9, 3 0 Sec.46-50, 10 gauge, 36" min.dia. 

* Sections numbered from inlet of culvert. 
** Not included in the 113 pipe under study. 
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Fig. 1. Failure in Bottom of 60-inch Culvert Under a ZS-foot 
Fill, Station 1619 + 45L, I 64-3(7)35, Shelby County. 
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Fig. Z. Failure in Top of 60-inch Culvert Under a 28-foot Fill, 
Station 1619 + 45L, I 64-3(7)35, Shelby County. 
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Fig. 3. Failure in Bottom of 54-inch Culvert Under a 3Z-foot 
Fill, Station 1633 + 30L, I 64-3{7)35, Shelby County. 
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Fig. 4. Failure in Top of 54-inch Culvert Under a 3Z-foot Fill, 
Station 1633 + 30L, I 64-3(7)35, Shelby County. 
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Fig. 5. Failure in Bottom of 54-inch Culvert Under a 53-foot 
Fill, Station 1087 + 50, I 75-7(5)160, Grant County. 
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Fig. 6. Failure in Top of 54-inch Culvert Under a 53-foot Fill, 
Station !087 + 50, I 75-7(5)160, Grant County. 
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Hairline Crock 

Crock (.OI in. Of above) 

Shear Failure ''�'""'I ,. r·' 

Spoiling 

Broken I Y/Ji,l I 

Mortar Missing c 1::::::0 

Steel Exposed I oo I 

Faulted OLD 

Section Settled I I 

Buckling 
8 

I I 



Shtion 
NtJJJ:ber 

9�0 + 15 

968 + 25 

98J + 90 

982 + 75 

1000 + 50 

1057 + JS 

ll)j + 10 

Diameter 
(in.) 

"' 

" 

18 

84 

]0 

]0 

J6 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Deoign 
Length 
(ft.) 

156 

172 

220 

A�tual 
Length 
(ft.) 

"' 

"' 

ClaH !ledC.ing 

m Std. 

PROJECT 110. I 64-Z(J) 22 SE:B4BY COUNT! 

JEFF:o::RSO!l COlJN'l'Y LINE TO JOYCE STA.T!ON :ROA.tl 

Projection 

Positive 

Desip;n 
Grade !%l 

O.J2 

Actual G:-�da (i) 

0.}2 

Ewb�nklrent l!ei..-ht 
North South 
(ft.) (ft.) 

4.5 4.5 

Ske;.< (0) 

U I I I I I i I I I I I I I I I J I I I I I I I I f"I:::Ji!lTIIIllT I I l 
10 •o 30 

m Std. Positive 2.00 2.00 8.0 9-5 

. I I  I I I I I .  I I I' I! I I II I ll Ill j II I I I IJTIJJ I II II II 
10 •o "' •o 

"8 m Std. Positi'l'"e "'" 1.89 ,4 2Z.5 

Embankment 
Mnteri,.l 

Soil 

"'"' 

'ocl< 

DTLLJI ! I LLLLJ I II L.l LLL L 1. !. ! I liLLi LIITUJ:TiTI;TiTTTTTTTTT Ill 
10 •o 30 .. .. 

m m m Std. Positive 1.98 1.98 17.0 15.0 Rock 

I I I I I I I I I I I I I I I I I I ! ! 1 I I I I ! I I , LTffiT_[j]IIITTITTTTTJJifl 

200 

'"' 

168 

10 

,, m Std. 

,. 

Out. to S81�Pos. sa• to 2001-lleg. 
1.90 

"' •o ,. 

1.90 13-5 12.0 Soil 

I I I I I I I I I I I I I I I I 1.1 I I I I 1 I I I I I I I I I I I I I I I LLUIIHUT1l 
10 20 30 .. ,. 

"' m sta. Positive 0.99 0.99 19.0 19-5 " '  Rock 

I I I I I . I I ' ! I I I ! ! I ! I I I I I I I I I I I I I j ' I I I I I I I I I I I I I I I [J_l[[j_ 
10 20 30 •o .. 

168 m Std. Positive 1.01 1.01 "·' 6.0 ;on 

1 1 1111 r II IIi llllllllllllllllllllllillllllTI 
10 •o >O •• 

F�ctor of Loc;cti?n 
S,.fety es of Ir.let 
c�n�tl"UCt&ci. 

'.00 !lorth 

2.5' l!ort!:. 

1.00 South 

1.18 South 

l. ?.2 South 

l.lii ::crt?! 

h.h' ilnrtl-. 



St�tion Di.Mieter 
Number {in.) 

RAmp 1 )6 
10 + 70 

,_, 
9 +so " 

?·;:: 
Veechdale Rd. 18 c;; 70 + 00 

en 

VeechdeJ.e Rd. " 
74 + 00 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Design Actual 
Length L<mgth 
(ft.) (ft.) 

'"" ,44 

"' "' 

•48 ,48 

'" '" 

PROJECT NO. I 64-2(3) 22 SHEIJlY COUNTY 

JEFFER SON OOUifTY LllfE TO JOYCE STATION ROAD 

<:lass Bedding Projection Design Actual mhanlooent Height Skew 
Grade Grade North South (') (�) (%) (ft. )  ( f t . )  

III ,, Positive 0.90 0.90 29.0 ' 

I I I I I I I I I I I : I I I I I I I I I I I I I I I I i I I I I I I I 

10 20 30 

III Std. )11-Pos. 2-50 2._50 12.0 ' 
691 -Neg. 

i : I I I i I i I I I I I I i I i 
10 20 

m 4.)9 4.)9 28.0 ' ,, In. to )01 -Neg. 
)01 to 148'-Po a .  

I I I I 
10 20 30 

m ,, Negative 0.60 0.60 )2.5 ' 

IIFI 11 1 1 1 1 1 1 1 , 1 i; 1 • 1 1 1 1 1 ' 1 1 ' 1: 1 1 , 1 1 1 • 1 1 n 
10 20 30 � 

Emba.nkmen t 
Material 

Soil & Rock 

SoU & Rock 

Rock 

Rock 

F,.ctor of Location 
Safety aa of Inlet 
Constructed 

1.75 North 

1.85 South 

1.81 South 

1.60 South 
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Station 
lfumber 

577 + 6.5 

588 ... 50 

Di!lllleter 
(in.) 

,, 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

llellign 
Length 
(ft.) 

260 

A<>tual 
Length 
(ft.) 

26o 

Class :Bedding 

III Std. 

FROJD::T rro. I 64-2(.5) 17 JEFJ'ERSO!l COtll!TT 

WEST OF ENGLISH STATION ROAD TO SRELllY COUN'l'Y LINE 

Projection 

Negative 

Design 
Grede (%) 

}.19 

Actual 
Grsde (%) 

}.19 

Emba!!kJcent Heil':ht 
:North South 
(ft.) (ft.) 

16.0 14.0 

"" 
(") 

45 !1. 

El:nb,.P.J<:n,ent 
Material 

Soil & Rock 

Factor of Location 
Safety as o:f Inlet 
Constructed 

L"'l South 

II I I I I .I I UJLI I I I II I IIIIIII I II LI I I I I II IIIIIII I I III I I I I II II I I I I I iI I I 
0 00 20 •o 40 50 •o 

)6 '" 312 III ,, Poai ti..-e ).48 '·"" }6.0 JJ-.5 ,,. Soil & Reek 1.47 South 

I I I I I I I I I I I I I I I ! I I I I I I I rn I I I I I I I I I I I I I I I I I I I I I I I I I I I Till I I Ll I I I I I I I I I I I I I I I I I I 
0 

597 + 00 

608 + 75 

652 + 68 

666 + 00 

00 20 •o 4 0 50 •o 'O 

"" 26o 26o III ', Positive ).}0 }.)0 }4.0 }1.0 Soil & Rock 1.5} 

I I I I I IT I I ITTTTTTIJTTI I I I I I I I I I I I I I IT I I I I I I I I I ITTT I I I I I I I I I I I I I I I I I 
0 ' '"n "" .o.n ...-. <:n .. •o •o 40 "' •o 

" 268 268 III ,, Paeitiv" 2.00 2.00 27.0 26.0 ,,. ""'' 1.89 

ITT I I  I I I I I I I I I I I  I I II I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I II I I I I II I I I I 
0 00 20 •o 40 50 60 

" "' "' III ,, Positive ).50 ) • .50 22.0 25.0 15 R Soil & Rock 2.02 

I I I I I I I I I I I I I I TITTT I I I I I I I I I I I I I I I I I I I IT1Tl I I I I I I I I I I I I I I I 
0 00 •o •o 40 50 

JO "' '" III Std. Pod tive }.4.5 }.2) 16.0 19-5 45 ' Soil & Rock 1.27 

South 

llorth 

North 

North 

I I I I I I I I I I I I I I I I I I I I I I I I I [ I I I I I I I I I I I I I I t I [ I I I I I I I I I 11 r1 I I I I r r I I I I I I I I I I I I I 
0 

698 + 00 24 

00 2 0  "' 

224 224 m Out.-100!-lll Out. to 52'-Poe. 4.69 
100'-2241-Std. 52' to 14n1-Neg. 

14n' to 2241-Pos. 

·- -- - - - -- "" "" '" 

4.69 20.0 24.0 0 Soil & Rock 2.25 
1.0) 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I  I I I I I 
oo 20 30 40 50 

North 



Station 
!<ueber 

741+ + JO 

776 ... 50 

7�0 + 35 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

l'ROJECT l!O. I 6U-2(5) 17 .T.E>'FEMCnl COUNT! 
WEST OP ENGL!SE: STATION BOAlJ ro SF.ELJ:jy COUlJTY Lill'E 

Di;,met.er 
(in.) 

Design 
Length 
(ft.) 

ACh>el 
Le>2gth 
(ft.) 

Class :Bedding Projection Design 
Grade 

ActU!\l 
G'hde (%) 

Elllbenlol!ent Height 
North Scmt!! 

Skew 
(') 

lfunbar.kl'i:ent 
Material 

Factor of Lo�t!an 
Safety RS of Inlet 

)0 

)0 

" 

(%) 

"' "' m ,, Foaitive 2.08 2.08 

(ft.) (ft.) 

2).5 2).0 )OR 

Cans true bed 

s�n & Rock 2.00 

[]]]1TrOTITIDC r r I 1111 1 11 II CDTt r I I  I I I  I I I I ll I ITll illiTT[ITTiilliT 
'" ,. 30 •• ,. 60 

860 260 m ., Positive ).15 J.l5 J2.0 )0.0 15 L Soil & Rock 1.57 

I I I I II I II 1_1 I I I 11 I I I I I I I II I II I I Ill I I I II I II II I II 1 II I I I I I Ill II II I I II I -- -- -- --Ov 30 •• 40 20 "' 

808 208 III Std. Po si ti ve ).89 3-89 11.0 15.0 )0 L Soi 1 & Rock 1.74 

I Ill i ITi I I I II I I I I II II I I II I II I I I  I I I I I  I I  I i I I I I I  I II II ! i I 
00 ,. 30 40 ,. 

North 

South 

�orth 



Station 
Number 

Dianehr 
(in,) 

.royce Station JO 
Road 78 + 50 

JOyce Station 48 
Road 81 + 79 

1168 + 37 42 

1255 + 25 4B 

140) + 10 ,, 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Design 
Length (:n.) 

"' 

144 

204 

208 

'" 

Actual 
Length 
(ft.) 

lOS 

144 

2'>4 

Class 

m 

m 

PRJJE::T NOS, 1 64-2(7) 29 & I 64-J(J) Jl SRELBY COUN'l'I 

JOEE S'!'AT!ON MAll TO liT. 55 (OLD) & KY. 55 (Ol.D) TO SE'/'Eif MILl: PIO 

:Bedding Projection 

>, Pod tive 

Design 
Grad� (j) 

1,02 

.!ctu!ll 

G(%i� 

1.02 

Em.banlclle!l.t Height 
:Uo:r'th SOuth 
(ft.) (ft.) 

,4 

I I I I I I I I I I I I I I I I I I I I I I  I I I I II 
'0 20 

., 1)0 1-Pos. 2.0) 2.0) 29.5 
141- Neg. 

"'" 
(') 

JOL 

17.5 R 

I I I  I I I I  I I I I I I  I I I I  I I  I I  I I I I I I I I I  I I I I I I  I 

m Std. 

'" 

Out. tc .531-lfeg. 
53' to 204'-Poe, 

'" 

1.10 

"' 

1.10 1),0 1).0 JO R 

!lnbaJL'<:!oant 
Material 

Soil 

Soil 

Soil & ll.ocl<: 

I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l I I I I I 
"' 20 '0 40 '0 

'" m Std. Positive 2.74 2.74 19 '' 0 Book 

II IIIII i I n"Tnlllllllllllllllllllll !IIIII 1111111 IIIII 
'0 20 "' 40 '" 

"'' m Std. Positive 2.00 2,00 ?.0 6.0 JO L "''' 

11111111111111111111111111111111111111111111111111111 
'u 

-- �� .... .. 20 '"' 40 '" 

Fa.ctor tlf Locatio" 
Safety M of Inlet 
Constructed 

2.11 North 

1.71 North 

1.72 North 

l.l) North 

4.20 S=th 



Station DiWIIeter 
Number (ln.) 

zo4J + so n " 

20,54 + 75R ,, 

2059 + 00 R )6 

2060 + 85 L 4< 

2064 + 9 2  R '" 

2129 + 50 ll. 18 

2152 +50 :a lB 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

D_edgl:l. 
Length 
(ft.) 

64 

"' 

188 

160 

196 

>?6 

15< 

PROJECT Jro. I 64-J(S) 45 FRABXI.Uf COtJNTY 

SKEU!Y COUNT! Lli!E TO .) MILES EAST 0!' NEll'. X!. 3.5 

Ao'=' Cla�� :Beddl"g Froje.::tion Design Actual Embankment Hei?_.ht "'� Elll.bankment 
Length Grade Gnde liofth llOnth (') Material 
(:rt.} (%) (�) (ft.) (ft.} 

64 m Std. In, to 19 ' -lleg, 0.78 0.78 J.O 0 
19' to 64'-Po�. 

I I I I I I II I I I I I II I I 
oo 

"'' m Std, Positive ).)9 3-39 19.5 45 ' Soil & Rook 

I I I C I I I I I l Cn l;;ll 01 I I I Ill I I arID I I  I I I I I I I I 
00 20 30 •o 

>68 m '1 Positive '·"' '·"' 2),0 4JR '"" 

L Ill I L_[ 1J IU J I I I I 11 I 1 t I l l L II . J I I U I I . L Ill J I I I I I I I 
00 20 30 •o 

160 m Std. Poai tin 1.69 1.50 18.0 45' Soil &: Rock 

I I I I I I L I L L I I l_l I 1 [_[ I I li_II_U_II JJ JTIJ I I I I I I I 
oo 20 30 •o 

196 m Std. Positive 8.67 8.67 "·' 45' Soil. & .Rock 

I I IIIIIIIIII I III I I I I III I II I I IIIIIIIIIIIIIIIIIT[ID 
oo 20 30 •o 

"' m Std. Pod tive 5.40 4.66 20.0 45 ' 

I I I I I I I I I I I I I [TID I UTI III] ITTI TTTUTTTI I ill I 

1 .. 

oo 

m Std. 

20 

ln. to 1)1-:Seg. 
1)1 t<l 1481-Pos. 

30 40 

1.64 1.)5 2?.0 

I I I I II I I I IIII I IIIII I IIII I I I I I I I I JTTID 
0 0  <0 30 

Soil & Rock 

Son & Rook 

Factor of Location 
Safety "� of Inlet 
Constructed 

,5.00 North 

1.19 North 

2.22 South 

1.'7 South 

1,00 South 

1.12 North 

South 



Station Di!!llleter 
Humber (in.) 

21_54 +.50 L 48 

22J) + 50
. 

R 

2246 + 00 L 

2)4) + 00 

9 + 50 
Ramp "J" 

)8 + 00 
Ky. 35 

,. 

18 

18 

)0 

)0 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Desir;n 
""""' 
{!t.) 

l:l2 

'"' 

l)2 

'" 

'" 

Actual 
Length (:rt.l 

"' 

'"' 

'" 

"' 

Claes Bedding 

III Std. 

P:8cJEC'r NO. I 64-){;i) 45 11WIKLIN COONTY 

SEEI.BY COUNTY LINE TO . ) MILES :FJ..ST OJ' lmW KY. 35 

Projection 

Po&itin 

DeBip 
Grade 

(�) 

ll,SJ 

Aetllll.l 
Grad" (�) 

0,_5) 

linbanlal\ent Height 
North South 
(ft.) (ft.) 

t4.s 

. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
•o 20 30 

III " PodtiTe '·51 2.57 25.0 

•o 20 .. 

III " Positive 0.76 0.?6 22,0 

C I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l 
•o 20 30 

III Std. Positive 1,)0 0.?4 lO 

Skew (.0) 

"'' 

0 

Ellbankmomt 
Material 

Soil & Reck 

Soil & llock 

Soil & Rc,ck 

Soil & Reck 

I ITT I I I II I  LnTn 111111111 I ll I I I  I I  I I I I I I  I I  IIJJ 
•o 

220 III ,, In. to 69'-Poe, 691 to 2201-!l'ej;. 

20 

9.22 

30 40 

9-?J 28.5 )8.5 Soil & Rock 

UTI I I J n I I I I I I I I I J I I I I I I I ITTTTil T f T TT r ITT IT I I I I I I I I I I I I 
•o 20 30 40 .. 

,,. lS2 III Std. Jiegatin· 0.68 0.66 24.0 SoU & Reek 

I I I I 11 I r I I I I I I I I I I I I L I I I I I I I I I I I I I I i I I I ,. 20 >0 

l'aetor <'If Location 
Safety as of Inlet 
Constructed 

1.47 South 

1.92 

2.22 

2.20 

l.JJ 
1.80 

0.953 

North 

N<>rth 

North 

South 

North 



Station Diameter 
li'Ulilber (in.) 

1456 +go 11 ., 

1458 + 35 L ., 

1471+00!1. " 

�, (·,.--� 
' ·, f!:-: 
' ' ,-,:;,_:, 

15]6 +51 R ,, 

1552 + 10 R 60 

1595 + 91 R )6 

1596 + 71 L )6 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Del!ign 
Length 
(ft.) 

"' 

"'' 

64 

"' 

Actual 
Length 
(tt.) 

'"' 

'"' 

Claas lledding 

III Std. 

l':E!OJECT NO. I �4-J(?) )5 SllELBY COUUTY 

SEVEN MILE PU:i: TO 5000 :ft, EAST OF KY. 714 

Projection Dedgn Aetua..l EnibaDklllent Height 
Grade Grade North South (�) (�) (ft.) (ft.) 

Out. to 261-Po•. 6.15 6.)2 14.0 
261 to 1481-Neg. 

Skev (') 

., . 

I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I  
10 20 30 

III ,, Po•i tive ).97 :J.97 2).5 ., , 

El!lbankment 
Material 

81 Soil & Jl.eme.in. 
Soil & 1!ock 

Soil & Roek 

I I I tl I I I I  I I I I I I  I I I I I II I I I I II I I  I I I  II I II I I I I I  I I I I II I H 
>O 20 30 

64 m Std. Negathe 0.4? 0.4? 

I I I I I I I I I I I I I I I I I 
>O 

'" m ,, Out. to 1.29'-Pos. z.so 
129' to 2281-Neg. 

oo 

).0 

28.5 

JOR 

"' 

00 

Soil & Beck 

121 Soil & 
Remain. Rock 

.o <0 •o 

11111111 r 111111111111111111111_111111111111111111111111 rm 
10 20 

'" ,,, m Std. Positive 0,96 0.96 12.5 45L 4,51 Soil & 
Re,.,_in. Rock 

I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I 
10 20 30 

"' ,, " ,, Positive ).24 ).18 42.5 ,,. Soil & Rock 

U I I I I I LTI I I llTI I I I lllll I Ll 1.1 I I lllllLJ I I I I I I I I I I I I I I I I I I 

"'' 

10 20 

"' m ,, Positive ).24 

30 •o 

).)4 )4.0 

00 

15 .lt 121 Soil & 
Remain. Rock 

ITIIII I I 1111111 1111111 i ITTD I ITTTTII II IIIII I I  II 
10 •o 30 40 

Factor of Location 
Safety aB of Inlet 
Conetrueted 

1.60 South 

2.0# South 

s.oo South 

1.69 North 

1.67 South 

2.56 North 

l.5J North 



Station Di!!.!lleter 
Number (in.) 

1604 + 04 R 48 

1619 + 44 :a 60 

1619 + 45 L 60 

'" 
!·:C'·-, " ,-€·,) 16JJ+JOL ,. 

16J5+82R ,, 

1635 + 69 L ,, 

16)7 + )2 L 48 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

_FEOJECT :11'0. I 64-)(7) 35 S:HELl!Y COUN'.I!Y 

SEVE!I MILE PIKE TO 5000 f't, EA,ST 01' XY. 714 

Design Aatual Class Bedding Projection Design Actual Thihe:nkment Height ffi<w Embankment Length Le�th Grade Grade North South (') Me.teria.l 
(ft.) (rt.) C%1 "I (ft.) (ft.) 

''"' ''"' m ' Podtive 0.90 1.17 24.5 0 81 Soil & ' Bema.in, Rock 

1.1 I I I I [ I  J l I I I l I I I 1 l I [I I I I I I 
10 20 30 

"' "'' m ,, Pod tiT" 2,80 2.18 24.0 '" 101 fWil &, 
Remain. Rock 

I I I I I I I I I I I  I I I I I I I I I I I  I I I I I I I I I I I I I I I I I I I I 
10 20 30 "' 

>60 >60 m ,, Positive 2.56 '·'"' 27.5 " '  ""'' 

I I I I I I I I I t I I I U·l I I 1::1:1 l I :1; II 1 :1 ;I :U J l I f I r ITD 
10 20 30 .., 

200 200 III ,, Positive 2.7.5 ).16 )2,0 )OL Soil & Rock 

I I I I I L I I �l<it3rlEi!:l2tl�Sf:I:U:CU:! 
10 20 30 <0 •o 

208 208 IV ,, Positive 2.64 2.60 "'·' 0 14' Soil & 
Remain. Roak 

Jlli I 11:f'!l I I I I l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
10 "' 30 40 00 

"' '" m ,, Inlet to 561-Pos. 4.25 5.)7 J9.0 >5 L 81 Soil & 
561 to 186' "'Neg. Remain. Rock 
186' to 2121-Poe. 

[ I I I I I [ I b,(,l I I I ll,l I I I I I I I I I I I I I I I I I 
10 20 30 "' "' 

'" "' !II ,, Poei tive 4.11 4.)8 )9.0 )OR Soil 

I I I I I I I C(lJJJt�!n!ttw�m"J:l:J J1II II r I ffil 
10 20 30 "' '" 

ractor of Loea.t:Lon 
Saf'ety as of Inlet 
Const=cted 

2,00 North 

1.90 North 

1.79 North 

1.57 North 

1.90 North 

1.)0 North 

1.)1 North 



Station Diam�ter 
Nunibe:r (in.) 

165) -f. JO L 54 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

DeHgn 
Length 
{ft.) 

'" 

Actual 
Length (!'t.) 

'" 

Class 

m 

PROJECT NO. I 64-:3(7) J5 S!lELllY COUHTY 

SEVEN MILE FIK:E TO 5000 ft. �ST OF :U. 714 

:Bedding Projection 

Std. Pes! tive 

Dedgn 
Grade (%) 

2.56 

Actual 
Grade (%) 

2._58 

fuba.nkment Height Skew 
North South (0) 
(ft.) {:ft.) 

18.0 15 L 

I I I [TTl I I I I r I UCCmJIITD !TID 
10 20 >O 

:Emb�nkment 
M,.t�ri�l 

Soil 

Factor of Location 
S�fety as of Idet 
Const:ructPd 

1.26 Nol:'th 



Station 
NUlliber 

419 + 50 

428 + 07 

4)8 + 90 

450 + 4o 

487 + 00 

557 + 00 

Diameter 
(in.) 

" 

)6 

42 

4ll 

" 

}0 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Design 
Length 
(ft.} 

160 

2o4 

200 

244 

Actual 
Length 
(f"t.) 

160 

204 

Clau :Sddilll; 

m Std. 

P:SOJECT NO, I 64-5(5) 93 CL.U!l!: COUNTY 

W!NCB:ESTElt Til MOli'TGOMERr COUNTY LIN:E 

'"Projection 

Positive 

Design 
Grade 

{j) 

0.94 

Actual 
Grad" 

{j) 

0.81 

Embfl!lkment Hei�!;ht Skew 
lfoi"th "Sllutll (0) 
(!t.) (!t.) 

s.o s.o 

I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
•o 20 "' 40 

m Std. Positive 1.?6 1.72 15.0 17,0 

Enibankment 
Material 

Soil 

Soil & Reek 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I.J I I I I I I JTrlll 
10 w � � � 

2<>4 m Std. Positive 0.70 1,08 9.0 10 , 0 >5 R Soil & Rock 

I I I I I I I I I I I I I I I I I I I I I I lUI I Jl!TT I I I I I lTD I I I I I I I I I I I 
•o 20 

2" m Std. Positive 1.19 

30 40 

0.88 17.0 L7 .0 }OR 

50 

41 Soil & 
Remain. Rock 

llllllllllllllillllllll i lillllllllllllllDllillliiiiJi I! II 
•o 

240 24<> rn ,, 

20 

In. to 127 '-Neg. 
1271 to 2401-Poe. 

30 40 50 

J.JJ ).}) 10.0 27.0 Soil & Rock 

I I I I I I 1 I I I I I I I I I I I I I I I I I I I I IT[['I [JIIIIILU I I I I I  I IT[JliTll rTn 
•o 20 30 40 50 •o 

}00 288 m Std. Positive Z.ZJ 1.56 17.0 19.5 L!.5 L Scil & F.ock 

!'actor of Location 
s,fety as o:f II>let 
Constructed 

u.oo Nnrth 

1.1.n North 

2 _I!.!: Xor�:n 

1.41 North 

1.82 Souti:: 

1.29 Horti:. 

Ll I I I I I I I I HO I I I I I I I I I I I I I I I I I I I I I I I I I I 1 U I I I I I I I I UlilliiJIJ�IITl [Jl 
•o 20 30 •o 50 '0 '" 

57} +50 24 2}2 232 m Std. Positive 1.34 1.]4 18.5 19.5 '" Bock 1.20 North 

ITillllUU.lllLLIJ .. UlLDJ 1. IlL! J I .. I.LllHLL I I I J Ul Ll LIJJ I ITil 
w 20 30 40 50 



· .. -�. 

. _; l 

Skti�n Di�"'etor 
Cfu•!:"nr [i.n.) 

bO� + 82 '2 

609 + 50 42 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

D•sio> Actu.-..1 Clnss 
Lcr.eth L�n;:tn {::t.) (ft.) 

244 248 m 

10 

JOB JOB m 

Fl!OJECT :110. I 64-.5(5) 93 CLAlii COUN'l'Y 

WUCIIEll!!ft m � COU!I'fl' LIB 

:Eedd1.ng '"Projeeti�n Design Actu:>l E:r.b,nkment Rei,-,llt 
Grad.e Gl"'.dB North South (%) !%) (ft.) (ft.) 

Std.. l'odtive 2.05 1.73 16.0 15.0 

J [T 11n I I I [ [] I I I lUll I I I I I 
20 30 40 

,, Fo�i tive 1.88 0.97 2).0 a.o 

"w E!"·":>�r.kment (0) ���ta-iol 

0 ''"' 

•o •o 

.,, """' 

Factor of Loc,tion 
Safety �s of Inlet 
Con�tl'!lcted 

'·"' South 

2.22 South 

!]i CJJJJ� I I I I I I I I I I I I I I I I I I ! I i i i I I I I I I 1 [ml I M fl I I I II II I I I I I I I I I I I I I I I I I I 

656 + 50 

72.5 + 50 

749 + 65 

" 

JO 

1 0  20 30 40 

]72 )80 m ,, Fod tive 4.89 s.os 

•o 

)4.0 )9.0· 
Ramp "0"-41.5 

20L 

•o 70 

s�n & Rock 1.1.'7 

I'' !LIIlli IHIIIII Wlllllll II IIIII i 111111 1111111111 ITD 11111111111m I Till ill liT IITJIIJII [Ill 
10 20 

268 264 m 

30 

,, 

40 

In. to 209'-Fos. 
209 to 2641-Neg. 

•o 

J.l? 

00 70 eo 90 

).30 Jl.O )4.0 '" :!lock 1.61 

!f'":T("; 1 1 1 1 1 1 1 1 rrrrrrn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ll 1 1 1 1 1 r 1 , 1 1 1 1 1 1 r 1 1 1 tUTJ 

2 4  

10 20 30 40 "' •o 

"' 240 m Std.. :Positive ,5.17 5.21 16.0 20.0 '" ""ok 

n I J i 1-, i n IUUJD I I I I I I I I I I I I I mmn I I I I I I I I I ! I I I I 1 I , : I I I I 
10 2u -� --30 40 

*All pipes l.E.id with nel:"tive projection regardle�5 of 
O.�dgn projection values shown in table. 

50 •o 

1.25 

North 

North 

North 



(' 

Station 
-'" 

788 + oo 

Diameter 
(in.) 

" 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

lluign 
Length 
(ft.) 

328 

Actual 
Le:o.gth (:rt.) 

32'+ 

Claee :BeddiDg 

" ,, 

PlDJE!I' JIO, I 64-5(6) 100 CL!EK-MON'l'GOME!!.Y COUNTY 

lf.EST CLAllK COUNTY LINE TO U.S, 60 

Projection 

Pod tive 

Design 
Grade 

(�) 

2.)5 

Aomal 
Gre.de (�) 

4.02 

Embank:Ill.ent lleight Skew 
North 'SOUth (o) 
(:ft.) \i"t,) 

4?,0 11-s.s "' 

Emb�nt 
Material 

101 Soil & 
Remain, Hock 

Fader of Location 
Safety as of InlP.t 
Constructed 

1.71 South 

LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\111\IIIIIIUTIITITI mllillUTT I ITI IITTIIllll III 
00 20 30 <0 

80if. + 80 '" 308 '" " ,, l'oei tiv" 4.87 

"' "' 

4.40 4).5 )9.0 "' ?' Soil & 
Ralain. Roek 

<0 

1.91 South 

CLIII U lll�llllJIIITTIIJ.TTilll W \Will IITII m IITID 11111111 [JTIITIII Ull 
00 

824 + Jl " >88 

866 +50 30 "' 

20 30 40 50 60 

"" m Std. Positive 7-39 9.45 16.0 10.0 0 Soil 

I.IIIIIIIIIIIIIIIIITITIITTIITTI ITTTIUTJ [III Ill 
00 

368 m ,, 1081-Foeitive 
2601-l!Iegative 

'0 

).27 

30 40 

2.17 28.5 )1.5 "'' Soil 

•o 

1.67 South 

1.67 North 

00 

I II II Ill: I fl I I I Ill Ill I I  f II b 11111 [[Dl 1111 11111111111 Ill Iilli II I Ill II I If 111111111 I I  T II Ill i 1 I I 
00 

901 +50 

9)1 + 00 

938 + za 

" 

30 

"" 

20 "' 40 

'3' 2" m ,, PoBitiTB 

50 

4.)5 1!..8) 28.0 

60 

24.5 

•o 

141 Soil & 
Re111ain. l!ock 

I I I I I I lilli I II I I I II I I II II I 1.1 ITITITTI III II Ill Ill II I Till 0 I II 

>80 

'72 

00 20 30 40 50 

"' m Std. Positin· 0.56 o.a, 4.9 4.0 '" 

Wllllllll1 1111111 H 11111111111 H 111111111 m 
00 20 •o 40 

280 m Std. Posi tin 1.62 1.25 '·' 8.9 49 ' 

Soil 

4' Soil & 
i!emain. Rock 

oo 

1.8<; 

'5 .00 

2.67 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I II lui If. I I I I I i 
00 20 •o 40 00 •o <0 

90 

South 

North 

South 



9.tatiou 
Number 

96? ;.. 6; 

104J + 90 

1081 + l.O 

1197 +50 

Di!!llleter 
{in.) 

" 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Daoign Ao'=l Clau 
Length 
{:ft.) 

Length 
(ft.) 

2'<D 252 II! 

PROJECl' NO, I 64-;(6) 100 CL.!RI:� COtlfti 
w:ES� C.L.!.l!K COIDITY LINE TO U,S, 60 

lledding Projection Design Ao""' Embankment Height 
Grade Grade North Sou.th (j) (%) (ft.) (ft.) 

.,_ Ponitlve ),28 4.1) 25.0 28. J 

Skew Embankment 
(') Material 

l5L 9' Soil& 
Reme.in, Ror.l<: 

Factor of 
Safet;r as 
Conatruoted 

7 .oo 

illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

24 

" 

60 

228 

244 

oo 20 30 

204 III Std. Ponitlve J.29 

•o 

4,61 1.5.0 11.5 

50 

'" 101 Soil & 
Relllain. Rock 

CT I I Till I I I I I I I I I I I I I I I I I I I I I ITIIITI I I I I I I I I I I I I I I I I 
00 20 

2'<D III Std. Pooi tive }.28 

30 

J.54 16.; 

•o 

19.5 

50 

101 Soil & 
Remain. Rook 

•o 

I I I I I  I I I I I II I I I II II I I I I I I II II I I I I I I I I I I I I I I I I I I I 11-TI I I I i 1·11 I l 
00 20 30 

)20 )20 m ,, Pollitive '·" 

•o 

?.82 24.0 25.5 

50 

45' 5' Soil & 
Remain. Rock 

•o 

1.67 

1.28 

1.89 

Loe�tion 
o:f Inlet 

North 

South 

North 

North 

[I I ll I I I I I I I I  I I I  I I I II I I  I I I I I  Ill I I I I II El Ill I II I I II I II I I I I II II I I II I I I I  I I  I I I I  II I I I]J 

1229 + 7J " 

" 20 30 40 

252 252 III St d, Podtive ).61 

50 

J-57 12.5 16,0 

•o 

61 Soil & 
Remain. Rook 

'0 

1."7 

llllllllllllllllllllllllllllllllillllllllllllllllllllllll II I I ill 
00 20 30 40 00 •o 

•o 

North 



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

FROJECT m. I 7.5-6(4) 129 SCOTT COirlTY 

St�tion Di"'rneter Desie;n .A.ctual Class :Seiiding Projection Desi,o:n .�ctu.>:<l Err.bnnkm�nt. P.:eil'!:'- Ske" E:nb.�nkr.'.ent F�ctor of Loc�ticm 
Number (in.) Length Length G-r,"ile G-rade �r,.,.t E..�st c�J }',.�tsrt"l s."fety <>s of I"le� 

(ft.) (ft.) (%) (%) (ft.) (ft.) C�nstructeil. 
---

71 + 00 '" JJ6 " ,, Positive 3.57 25 R :lAst 

111 1 u 1 l_l_Li 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 ! 1 1 1 ' , ' · . 1 ' . ; ' 1 1 . 1 1 1 1 1 1 u 1 1 1 1 1 1 1 1 1 1 1 1 1 r-: 
10 20 

97 + 50 JO "' m 

30 •o 50 

,, Positive 0.97 

I II I II I l' nil 1�,-,-, TTITJU_JTI; 1 I I IJ 
1 0  20 30 

60 '0 00 

)OR :U.st 



?-�� 

Station Diam�ter 
Nurtber (in.) 

65 + JO "' 

nn + ;o )6 

153 .. 25 4' 

166 + 25 )6 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Design 
Length 
(ft.) 

'" 

212 

204 

'" 

PROJECT NO. I 75-6(5) 12J SCOTT COUNTY 

Actual Cl"�" lleciding Projection Design Actual Enib�n..lrn!�nt Bei!';ht Ske.r EmbankmEnt 
Length Gra<ie Gr�de �fest :Ea.t (o ) MRterhl 
(ft.) (%) (f) (ft . )  (ft.) 

"' m ' Positive G.?? )O R 

I i I i ' U_llllJLU _Li [ITIJTLITJlTIDlliTLJJTClTIITL_I I _Li lTJ 
co •o 30 40 

"' m ' Positive 1.98 '" 

Q :  I 'IITI_c _ _l___ll L�_L L ! I ITTiJIJJ l f_I _UUU I IJJ.rl I I  I I  J.l 
co •o 30 40 

'" m R Positive 1 .86 ,, ' 

•o 

.JD 
>0 

L_, _ __,__'___i_Ll L ITl..L..: L_, _, 1J ' ' , u IT'TTT 1 1 1 �-� LLLU T r ITTTTTT I  u 
co •o oO 40 >0 

'" m ' Positive 2.0J 2.0) '" 

Factor of Loc�'.�on 
s�fety ,.s . of l::l.let 
Constructed 

:U.st 

E?et 

E��t 

r.�st 

I I I i I I I I I I I I I I 1 I I I 1 I I I I I  I I I I I I I I I I I I I I I I I I I I I I I I I Illii I i TT'�1]1L- �� =�=riJT!TIJ 

212 + )0 

)22 + �() 

}6 + 50 
s;r :a�mp 

)0 

)4 

)0 

,, 

281: 

10 ro � � � � ro 

'" m ,, Fosittve 1.86 1.86 0 

I I  I I !  l l l l l c l l l l l l l l l l l !  1 1 1 1 1111 1 1 1 !  I I I I I  I :  I i ' IIIIJ 
co 

284 m ,, 

•o 

Out . to 176'-Pos. 1.1) 
176' to l]llet-Neg, 

30 40 

l.l) JO R 

IT 
•o 

'1 I \ -,-,---,--,.-�---,--,r---r-r-rrr--r-r-n--r-rr-rT-rr-;-,--,r-r-,-,,---,--,--,--,-,-,---,--,---,--.-,----,-,---,--""""T-, 
c o  

"' '" 

•o 

m ,, 

30 

Out . to 56' -l'os .  
561 to Inlet-Neg. 

40 50 

2.4) )O R 

1 1 TrT i i ! ! 1 ' �-TTl-,-.�,�! ! � 1 -� 1 1 I 1 1 1 1 
co •o "' 

•o >0 

I 

:E?"t 

;;,.,�t 

E-o�t 



6·\-�) 

TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA 

PE!JJECT NO. I 75-6(5) 12) SCOTT COUN'l!Y 

Dial'eter ""'"" Class :Bedding :Projection Design Actual Emb,nkment Height Slte"' Embankment Factor of 
Gr'lde Grade West '"'' (') Material Safety e9 

Sbtion 
!.Umbe r  (in.)  Design 

Length 
( ft . )  

L""t;th 
(ft.) Ill 1%) (ft.) (ft.) Con!trncted 

)7 + 50 48 560 ;60 IH > Positive 1.2) '" 
U.S. 460 S\·f !Wnp 

l l l l 1 ·  I •  i ' I  I I i  I I II I ! ' !  l l l l ll l l l ll!lllllllllllllll l l i l l i l l i  11111111111111111111111111 ! l : l lli  I liil l i l ' l lillllllli!lllllllllllllli '  1 

h? 
+ 

40 u.s. 62 
)0 

Ov 

"' 

20 "' 

IH 

"' "' "' ro •o •o 000 uo 020 "0 

,, Positive 5-15 0 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
oo '0 30 

0<0 

Location 
of ln1et 

We6t 

,.,, 



Station 
NU!Ilber 

935 + 70 

'96) 1- 26 

966 + 67 

Diameter 
(in.) 

54 

TABLE OF D ESIGN, CONSTRUCTION AND PERFORMANCE DATA 

Deeign 
Length 
{ft.) 

420 

'"'""' 
Length 
{ft.) 

420 

Class Bedding 

" ,, 

PROJECT NO, I ?5-7 (5) 160 GRA.NT COUB'TI 
SOtmi OF S:s:ER-!JJt-MT, ZION ROAD TO KEH'I'ON COUN'l'Y LINE 

Projection 

Posi t1 ve 

Design 
Grade (%) 

1.05 

Actual 
Grade (%) 

1.05 

EmbaDkment Height 
1fe's'.t ""East; 
(ft.) (ft.) 

44.0 4).0 

"''" 
(' ) 

4l L 

lllllbankment 
Material 

ZOI  Soil & 
Remain. !lock 

Factor of Location 
Safety a s  o f  Inlet 
Conl!i::rn<>t�d 

1.71 "'"' 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I l llllll l l ll!JI I  I I I I I I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1 1 1 1 1  LI LIIIIIJJ 
"' 20 "' "' "' "' '0 80 "' '"" 
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1001 + 22 JO 2?6 284 m "' l'odtive ).99 ).88 28.0 25.0 )O R &11 & Rock 1.94 '"' 

I I n I I I I ! 1 1  1 1  I IT I I I I I I I I I I I I I I I I I I I I I I I UllJ I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
00 20 30 40 " '' " 
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St�tion 
Nll!t:ber 

1028 + 05 

1085 + 44 

1087 + 50 

(�� 1146 + 04 

f r\ 
: .  ;i 

27 + 82 
F.li. 9a 

Diameter , .  ' ,en. 

JO 
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P:RDJ".ECT NO. I 75-7(5) 160 GRANT COUN'l'Y 

SOUTH 01' S�!AH Jo!T. ZIOlf :.'.'AD TO K:EN'rON COUN'l'Y LINE 

Design Actual Class Jled.din,o; Projection Design Actual Embankment Height s;,ew :E:ob?nkment 
Lene;th Length Grade Grade West East ( ') !{� terial 
( f t . )  (ft. J (j) (%) ( f t . )  ( f t . }  

84o 844 m Out. to 1121 Positive .').8) 5 -711- 2).0 17.5 )O L Soil 

1121-�k•-Std. 

F�ctor of 
Saiety as 
Consti'11cted 

2.21 

1.12 
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2.86 8.&1 55-5 5J.O 86 L "''k 1.41 

8 8  
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-;;:_� "t 

Ea�t 



Station 
Number 

566 + 65 
'ffi4 

6JZ + 80 
"" 

7 + J4 
''" 
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PROJECT !10, I 75-7(11) 151 GRANT GOU'..I'rY 

Diameter Design Act-w:l Class :Bedding l'rojaction Design Actual Enib?..nkment Height Skew Embankment Factor of 
(in.) Length Length Grade i}ra<!.e West ""' (o ) v.�terial Safety "s 

( f t . )  (ft.)  (%) (%) ( f t . )  {ft.) Const:r-->cted 

42 264 264 n ,, N�g.o.tive ).OJ }.ll /.:9.0 20 . SoU & Rock 1.71 
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of Inlet 

1�est 

West 

:East 
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Station 
!lumber 

194- + 21 

275 + 50 
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Diameter 
(in.) 

" 

De�ign 
Length 

(ft.) 

"' 

Actual 
Length 
(ft.) 

"' 

Class Bedding 

Ill Std. 

PROJECT NO. I 75-8(12) 181 u.FrON COUNTY 

BOONE COUN'I'Y LINE TO SOUTH OF U.S. 25 INTERSECTION 

ProJection Dedv,n 
Crane (j) 

Actual 
Grade (j) 

Ito 128-Neg. I to 96.Ll6.J 14.1 
128 to 288-Poa. 96'to Ont-2.9 ).2 

:Emb�nkment Height 
West :East 
(ft.) (ft.) 

24.0 17.0 

SkeW (•) 

JO L 

El;cbankment 
M�ter1al 

Soil 

I I I I I I I I I I I J I 1_1 -CIT I I_LI U::l I I I I I I I I I I I I I l ' 
'0 zo '" 
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"' . """ 
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<0 

)42 + 60 48 Z64 "' Ill Std. Inlet & 
Outlet-l.'o•. 

L44 4.84 z6.o 24.0 '" 101 Soil & 
Remain. Rock 

50' in mid.-Neg. 

'0 zo 30 •o 

Fedor of Location 
Safety as of Inlet 
Constructed 

1.12 "'" 

1.37 "''' 
. [ ._l -· • I 

- _l __ i� 

0.91 "''' 


