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MEMO TO: A. O. Neiser
Assistant State Highway Engineer

SUB JECT: Performance Survey of Reinforced
Concrete Pipe Culverts

Circular Memorandum 22-42 from Assistant Commissioner
G. M. Williams, Bureau of Public Roads, dated November 12, 1959,
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 includefd 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 1 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 survey.(note asterisks
in Table 1). 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.

Respectfully submitted,

w. B. Drake
Director of Research

WBD:dl

Att.: Performance Survey of RCPC

cc: Research Committee Members
Bureau of Public Roads (3)
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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 design 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 Specifications for Road

and 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,




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 evaliuate 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 herein are a summary of the design 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 113 installations were visited during the summ sr and
fall of 1960, and inspections made of the condition 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 from 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 special 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. Inspectior;s have been made of the




pipes which have been laid and no distress has been noted except in

the pipe at Station 37 + 50, US 460, SW Ramp. 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, cert-ain
pipes were recommended for repair by patching and/or lining with
corrugated metal pipe. The pipes and the recommended repairs are
listed in Table 1. Figures l through 6 illustrate some of the types of

failures which were observed in the more distressed pipes.




Table 1.

Recommended Repair for Pipe in Serious Distress

Project No. County Station No. Patching* Corrugated Metal Liner¥
I164-3(3)31 Shelby - 1255 + 25 Sec. 10-13, 12 gauge, 42" min. dia.
I 64-3(5)45 Franklin = 2225+50R%%* Top & bottom - Sec. 8-15
2233+50R Top & bottom - Sec. 13-32
I164-3(7)35 Shelby 1604+04R Bottom - Sec. 12-16
1604+ 73L** Bottom - Sec. 17-19
Top & bottom - Sec. 20-22 .
1619+45L Sec. 11-32, 8 gauge, 48" min. diae
1633+30L Sec. 10-41,8 gauge, 438" min. dia.
1635+69L** Sec. 18-46, 10 gauge, 33" min.dia.
1635+82R Lift holes
1637+32L Sec.13-47,8, gauge, 42" min. dia.
I 75-7(3)155 Grant 15+65FR 7a** Lift holes Sec.8-22, 8 gauge, 60" min. dia.
I 75-7(5)160 Grant 978+12 Sec.15-45, 10 gauge, 36" min. dia.
1085+44 Joints, Sec. 67-73
1087+50 Joints, Sec. 19-21 Sec.34-79, 8 gauge, 48" min. dia.
27+32FR Q%% Sec.5=-19, 12 gauge, 33" min. dia.
27+82FR 9a Joints & lift holes Sec.5-12, 8 gauge, 60" min. dia.
I 75-7(11)151 Grant 538+ 88%* Sec.40, Joints 102,104,108 Sec.47-80, 8 gauge, 48" min.dia.
24+43 , Ky, 38%* Sec. 60 & 74 Sec.44-51, 8 gauge, 54" min.dia.
I75-8(6)181 Kenton Sec.7,12,13,16,21-23,29,30 Sec.46-50, 10 gauge, 36" min.dia.

383400%*

# Sections numbered from inlet of culvert,

o

*%* Not included in the 113 pipe under study.
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Failure in Bottom of 60-inch Culvert Under a 28-foot
Fill, Station 1619 4+ 451, I 64-3(7)35, Shelby County.
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Fig. 3. Failure in Bottom of 54-inch Culvert Under a 32-foot
Fill, Station 1633 + 30L, I 64-3(7)35, Shelby County.



Fig. 4. Failure in Top of 54-inch Culvert Under a 32-foot Fill,
Station 1633 + 30L, I 64-3(7)35, Shelby County.



Fig. 5. Failure in Bottom of 54-inch Culvert Under a 53-foot
Fill, Station 1087 + 50, I 75-7(5)160, Grant County.



Fig. 6. Failure in Top of 54-inch Culvert Under a 53-foot Fill,
Station 1087 4+ 50, I 75-7(5)160, Grant County,
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TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

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

JEFFERSOM COUNTY LIRE T0 JOYCE STATION ROAD

Station Diameter DNesign Actual Class Bedéing Projection Design Actual Igbanlarent Felsht Skew Embankment Factor of Locatinn
Nugber (1n.) Length Length Grade Grade North South () Materisl Safety as of Inlet
(£t.) (£t.) (%) # (fe.) (rt.) Constructed
900 + 15 8 156 156 I1I Std. Positive 0.32 0.32 L.s h.s o] Soil .00 Horth
T T T T T T T T L T T T T T e B T I TT T[]
10 20 30
968 + 25 42 172 172 111 Std. FPositive 2.00 2.00 8.0 9.5 Q Rock 2.57 Nortn
AT T P TP T T T T TR I Tl
10 20 30 40
983 + 90 18 223 228 I Std. Positive 1.8 1.89 o4 22,3 0 Rock 1.00 South
LT T T T T T T LA T T T LT T e Tl T
0 20 30 40 S0
98z + 75 24 212 212 III Std. Po‘sitive 1.98 1.98 17.0 15.0 Q2 Rock 1.38 South
PP e v i e I T L LT e T T
o 20 £l 40 50
1000 + 50 30 200 200 111 Std. Out. to 58'-Fos. 1.90 1.90 13.5 12.0 0 Soil 1.72 South

$8' to 200'-Neg.

LT T I T T P T T P T LTI T

10 20 30
1057 + 35 30 212 212 111 Std. Positive 0.99 0.99 19.0 19.5 151 Rock 1.18 Torta
N L 1 O U 2 L A I Y
10 20 30 40 50
1iy5 + 10 36 168 168 11 Std. Positive 1.01 1.01 b5 6.0 o s0il Lo Horsk
AN NS EANEREARENERNEE NN RN RN
10 20 30 40



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

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

JEFFERSON GOUNTY LINE TO JOYCE STATION BOAD

Station Diameter Design Actval Class Bedding Projection Design Actual Tmbankment Height Skew Embankment Factor of Location
Number in. Length Length Grade Crade North South (°) Material Safety as of Inlet
(££.) (£¢.) (] % (£¢.) (£t.) Constructed
Ramp 1 36 144 e 111 B, Positive 0.90 0.90 29.0 0 Soil & Rock 1.75 North
10 + 70
1 T 1 |
IEEERIRREEEEETRNNNEERNNEENENNENNA NN
o 20 30
R .
ml; 5+50 18 100 100 111 Std. gl'l-Pox. 2.50 2.50 12.0 0 Soil & Rock 1.85 South
91-Yeg.
Veechdzle Rd. 18 148 148 I1I By In. to 30'-Neg, 4.39 4.39 28.0 0 Rock 1.83 South
70 + 00 30" to 14B!'-Pos.
i [ ! | | 1 i Pt i L ‘ | : | I .
10 20 30
Veechdele Rd. 24 168 168 111 By Negative 0.60 0.60 32.5 0 Rock 1.60 South
74 + 00 .
) 1 I = T T T -
_E T ENNEEEEEENEN! [TTT1TT]
0 20 3o 40



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROVECT RO. I 64-2(5) 37 JEFFERSON COUNTY
¥EST OF ENGLISE STATION ROAD TO SEELBY COUSTY LINE

Station Diameter Design Actual Class Bedding Projection Design Actual Embankment Eeight Sk Embaniarent TFact f Locati
T b W wy my O W gma S
577 + 65 36 260 260 I Std. Negative 3.19 3.19 16.0 1.0 45 ® Soil & Rock 1.L8 South
EEEEENEREEN RSN EEEN RN EEEN NN RN EREEEEEEI NN REEEREEN
o 10 20 30 10 50 60
588 + 50 36 312 312 111 B Positive 3.48 ©o3.48 36.0 33.5 30 R Soil & Rock 1.47 South
HERERN NN N NN NN R AN A AN NN NN EEN RN NN ANENEEER
o 10 20 30 o 50 60 70
597 + 00 8 260 260 111 Bl Positive 3.30 3.30 34.0 31.0 0 Soil & Rock 1.53 South
CLITOT TP A T LR P LR LI LI AT T T L TP T O P T T T TR T
o 1 20 30 40 50 =]
608 + 75 b2 268 268 111 B Posi tive 2.00 2.00 27.0 26.0 30RB Rock 1.89 Yorth
SNEEREEEENENEREEENEEEENENENEEEENNRENEEEEEEERENREERANEERNENRRERENEAR
o 10 20 30 40 50 60
652 + 68 42 228 228 111 B Positive 3.50 3.50 22.0 25.0 15 R Soil & Rock 2.02 North
NN RN RSN RN NENNANEE N RERERE RN
o 10 20 . 30 410 so
668 + 00 30 296 296 I Std. Positive 3.4s5 3.23 16.0 19.5 45 B Soil & Rock 1.27 North
T TP I I L PP T T e e L L T T e
(] 10 20 30 a0 50 &0 70
698 + 00 o4 224 224 III  Out.-100!-By Out.to 52!'-Poe. L.69 4.69 20.0 2k.0 0 Soil & Rock 2.25 North
100'-22%'-5td. 52' to 140'-Neg. 1.03

T T T O L L L L T T T T O LT T T

10 20 30 40 50




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

FROJECT MO. I 64-2{5) 17 JEFPERSON COUTTY

WEST OF7 ENGLISE STATION ROAD T0 SEZLBY COUNTY LINE

Statiox Diareter Design Actazl Class Bedding Projection Pesiga Actual Embenkmwont Height Skew Ipwankeent Tactor of Locztian
Hurder (1n.) Lengtih Length Grade Gfade ¥orth South ) Material Safety as of Inlet
(£.) (£t.) . (%) (%) (£t.) (£t.) Construc bed
788 + 30 30 260 260 111 3 Eositive 2.08 2.08 23.5 25.0 30R Scil & Rock 2.00 North
NEENEENERNR NN CTT I T e [T
0 239 30 40 S0 §0
776 + 50 30 260 260 II1I Bl Positive 3.15 3.15 Jz2.0 30.0 154 Soill & Rock 1.57 South
1 | [] VI I TP PP P P P b O e
El} &9 30 40 30 50
77¢ + 35 24 208 208 111 Sta. Positive 3.89 3-89 11.0 15.0 30 L sm'l & Rock 174 North
B SIS NN NN EEENEEREE NN EEEERRRERNNNNEEENEE Y
..:; 10 20 20 40 30

L



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJEST KOS, 1 64-2(7) 29 & I 64-3(3) 31 SHELBY COUNTY

JOYCE STATION ROAD 10 ET. 55 (OLD) & KY. 55 (0iD) 70 SEVES MILX PIXE

Station Dianmeter Deslgn Actual Class Redding Projsction Degign Actual Embankment Height Skew Ixbaniment
! Factor of  Locatio
Number (1a,) Length Length Grade Gr;ﬂa Horth Seuth () Material Safety as o;" Inle:
(£t.) (£t.) %) (%) (ft.) (£t.) Constructed
Joyce Stztion 30 108 108 III B . Positive 1.02 1.02 24 30L Soil 2.11 North
Road 78 + 5¢ :

EEEEEERNNERENERREE

Joyce Station U8 1h4s 144 III B. 130'-Fos. 2.03 2.03 29.5 17.5R Soil 1.71 North
Boed 81 + 79 1 141- Neg. 73 ° o

AEEEERERRNNENERENERREENRERRERNRENEEE

1168 + 37 42 204 204 © I Std. Out. to 53'-¥eg. 1.10 1.10 13.0 13.0 30 R Soil & Bock 1.72 North
53% to 20L4!-Poe,

(T T T A T T O I P T I T T T L

0 50

1255 + 25 48 208 208 11 std. Posltive 2.74 2.7% 19 21 0 Bock 1.13 North

fonnAAAR

AR EEEEEE) P e T e e e P et e

10 20 40

1403 + 10 36 208 208 111 Std. Fositive 2.00 2,00 7.0 6.0 30 L Bock 420 South

T T T e T T L T i e LI i I




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT HO. I 64-3{5) 45 FRABKLIN COUNTY

SHELBY COUNTY LINE TO .3 MILES EAST OF YEW EY. 35

Station Diameter Design Ao tual Clase Bedding Projection Desaign Actoal Irbankment Height Skew Enbaniment Factor of Location

Number (1z.) Length Length Grade Grade Nofth Beath  (°) Material Safety ss of Inlet
(£8.) (£¢.) (%) (%) (£t.) (£t} Construeted
2043 + 50 B 18 13 64 111 Std. In. to 19!-Neg. 0.78 0.78 3.0 0 5.00 North
19' to 64'-Pos.
ABIEERENEERRRERE
10
2054 + 75 R 30 168 168 111 std, Positive 3.39 3.39 19.5 45 L - Soil & Book 1.19 North
NNERARAREN RSN AR RN NN NN R
10 20 30 40
2059 +00 R 36 188 188 111 B Poesitive 3.09 3.09 23.0 4sr Roele 2.22 Seuth
RN RN NN IR AR EANENN NN AR AN
o - 20 30 40
2060 + 85 L 42 160 160 111 Std. Positive 1.69 1.50 18.0 bs B Soil & Rock 1.27 South
COTTT I T T I T I T I T TI T T I IT0]
10 ' 20 30 40
2064 +92 R 24 196 196 111 Std. Positive 8.67 8.67 22.5 ks L Soil & Rock 1.00 South
ENEENEEAEERENEENEEENEREEENEEEREEEN RN R NERREENEE
) 20 30 40
2129 + 50 R 18 176 176 111 Std. Posltive 5.40 4,66 20.0 4s L Soil & Bock 1.12 North
T T T T e T TR LT LT ]
10 20 30 40

2152 + 50 R 18 152 148 111 Std. In. to 13'-Neg. 1.64 1.35 27.0 [’ Soil & Book South

. 13 to 148'-Pos.

LTI I I I T T I I I T AT ]

10 20 30




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PEOJECT NO. I 64-3(5) 45 FRAWKLIN COUNTT

SEELBY COUNTT LINE TO .3 MILES EAST OF NEY KY, 35

Station Diameter Design Actunl Class Bedding Projection Design Actual Embankment Height Skew Zobankment Factor of Location

Rumber (in.} Length Length Grade Grade North South (°) Material Safety as of Inlet
€e8) . (£80) (%) (%) (fe.) (rt.) Constructed

215% + S0 L 48 132 132 III std. Positive 0.53 0.53 .5 ¥R Soil & Rock 1.47 South

: BENNENAEREEN NN RN NARERE
10 20 30

2233 + 50 B 36 144 Lo 111 B Positire 2.7 2.57 25.0 o Soil & Rock 1.92 North
10 20 30
2246 + 00 I 18 132 132 111 B Positive 0.76 0.76 22.0 0 Soil & Bock 2.22 Narth
(O T T T T I T LTI LT
10 20 30
2343 + 00 18 200 176 II1 Std. Positive 1.30 0.7% 10 o Soil & Bock 2.20 North
LTI T T T T T T T T T LT
10 20 30 40
9 + 50 30 232 220 III B) In. to 69'-Foe, 9.22 9.73 28.5 38.5 [1} Soil & Hoeck 1.33 South
Bamp "J® 69! to 220'-Neg. 1.80
LI T T I T T T e L L L P I T AT T L I T P T T I T T P LETT )
10 20 30 40 so
38 + 00 30 148 152 111 Sta. Fegative: 0.68 0.66 24.0 . ¢ Sofl & Rock 0.953 North
Ky. 35

INEEEARENENEANREENASNANINENNYRENREREER

12



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT M0. I 64-3(7) 35 SHELBY COUNTY °
SEVEN MILE PIEE TO 5000 ft. EAST OF KY. 714

Station Diameter Deslgn Actual Class Bedding Projection Design Aotusl Fribankment Helght Skew ZEmbeniment Factor of Location
Rusber (1n.) Length Length Grade Grade North South ©) Material Safety as of Inlet
(£t.) (£1.) . (%) (%) (t.) (ft.) Conetructed
1456 + 90 ¥ L2 152 148 111 std. Out. to 26'-Pos. 6.15 6.32 4.0 45 B 8' Soil & Remain. "1.60 South
26" to 148'-Heg. Soil & RBock

IR RE AN NN E N NN AN SN RRREN

1458 + 35 L 42 204 204 111 B) Positive 3.97 3.97 23.5 45 R Soil & Rock 2.0 Sounth

O T T L T O LT T T T T T LT T L I

1471 + 00 B 18 64 113 I1I Std. Negative 0.47 0.47 3.0 30 R Soil & Bock 5.00 South
e EEEEEEEEEEENENER
e .
10
1536 + 51 B 72 228 228 111 By Out. to 329'-Pos. 2.50 28.5 45 R 12! Soil & 1.69 Forth
129' to 228!-Neg. Remain. Rock
(O L e e e e e e e g e e
10 20 30 40 50
1552 + 10 R~ 60 136 136 111 Sta. Positive 0,96 0.96 12.5 5L L,5' Soil & 1.67 South
Remain. Rock
[ 1 i
B} 20 30
1595 +91 R 36 220 220 Iv B) Positive 3.24 3.18 42.5 15 R Soil & Rock 2.56 North
[T T T T T T T T P T T T
10 20 30 40 50
1596 + 71 1L » 184 18l 111 B Positive 3.24 3.3% 34.0 15 % 12' Soil & 1.53 Forth

Remain. Rock

ENEENINEENANNSEEENEEE RN EEERNEREENANNNERNEEN NS



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PEOJECT N¥O. I 64-3(7) 35 SEELBY COMMTY
SEVER MILE PIKE 70 5000 f£t, BAST OF KT. 714

Station Diameter Design Actual Claee Bedding Projection Tesign Actual Exbankment Height Skew Embankment Factor of Loeati
Fuzb (in.) Length L geation
e " i WO @y my O s o ofme
1604 + 04 B 48 144 pr 11 B Positive 0.90 1.17 2k.5 0 8t So1l1 & 2.00 Forth
1 Bemain. Rock
ERENEEANNNNEAEBENAA NS SN NN NS
10 20 30
1619 + 44 B 60 168 168 111 B Ponitive 2.80 2.18 24,0 30L 10' Soil & 1.90 Sorth
Remain. Rock
ENIEEEEEEINENN RN AN NEEN RN EEEERER N
0 20 30 40
1619 + 45 L 60 160 160 111 B, Poeitive 2.56 1.44 27.5 5L Bock 1.79 North
L T T =l L e L o L L I I I I T[]
10 20 30 ' 40
1633 + 30 L 54 200 200 111 By Positive 2.75 3.16 32.0 0L Soil & Rock 1.57 Forth
1635 + 82 R 72 208 208 Iv B Positive 2.64 2.60 %0.5 0 14° Soil & 1.90 Forth
. Remaln. Rock
EEENNARSNE NG AS I EE RN AR AR N NN RN NN
o 20 30 40 50
1625 + 69 L 36 212 212 111 3, Inlet to 56'-Poe.  4.25 5.37 39.0 15 L 8! So1l & 1.30 Forth
56' to 1B86' -Reg. Remain. Rock
186" to 212'-Poe. .
ENNNEREREREERANENREEER SRS SN EEN RN SRR E N NN NN
10 20 30 40 %0
1637 + 32 L L8 236 236 111 - Poritive 511 4.38 39.0 30 R Soil 1.31 Rorth
5 Q AR ANAR
L L LT T T
a0

50



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT NO. I 64-3(7) 35 SHELBY COUNTY

SEVEN MILE ¥IKEZ T0 5000 ft. EAST OF KY. 714

Station Diameter Detign Actval Class Bedding Projection Degign Actual Tmbankment Height Skew Embenkment Factor of Location
Number in.) Length Length Grade Grade North South (°) Material Safety as of Irlet
(££.) (£t.) (%) (%) (fe.) {rt.) Constructed
1653 +30 L sk 120 120 111 std. Positive 2.56 2.58 18.0 15 L Soil 1.26 Noxth
EENERERNANAASUNNNENEASYRRENNEN
) 10 20

30




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PEOJECT ¥0. I 64-5(5) 93 CLARE COUNTY

WISCEESTER TO MONTGOMERY COUNTY LINE

Station Digmeter Design Actual Class Bedding *Projection Desizn Actual Imbankment Height Skew Enbankment Pactor of Location
Number (in.) Length Length Grade Grade Yoith Boath  (°) Material Safety as of Irlet
(£¢.) (£5.) . (%) (%) (£t.) (ft.) Constructed
419 + 50 18 160 160 III std. Positive 0.9% 0.81 5.0 5.0 a Soil 4.00 North
NEESSNENNEEEEINENEERNER RN NENEN
10 20 30 40
428 + 07 36 204 204 111 Std. Positive 1.76 1.72 15.0 17.0 o] So1l & Bock 1.4% North
RERERRNREENNERERERNREEE RN IR NEEEENANRN NN NN RN
1o 20 30 40 S0
438 + 90 L2 200 204 111 Std. . Positive 0.70 1.08 9.0 10.0 1SR Soil & Rock 2.4k North
NSNS EEEEE IR ENENEENENENEEEEEERERERRE L
10 20 30 40 50
450 + 40 48 244 228 111 std. Positive 1.19 0.88 17.0 7.0 30 R 4! soil & 1.43 North
Remain. Rock )
EENERAANNE NN NN NN N AR RN R R NN AN RN NN NN ENARADAN
10 20 30 40 50
487 + 00 18 240 260 I By {;;It:nlgzé:fgs; 3.33 3.3 30.0 27.0 o Soil & Rock 1.82 B Soutk

O O T T A T T [T T T T T LT i I

10 20 60

557 + 00 30 300 288 111 Std. Positive 2.23 1.56 17.0 19.5 L5 L Soil & Fock

S T T e T T T T T T P LT e L P LT T L]

0 20 3o 40 50

573 + 50 24 232 232 111 std. Positive 1.3 1.34 18.5 19.5 30 L Rock

LI T I I LI T L e P VL LD AT T LT T L L R TR T L

10 20 30 40 : s0

1.29

70

1.20

Horin

North



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PEDJECT 0. I 64-5(5) 93 CLARK COUNTY
WIECEFNTFR 10 SET(WFRY COOSTY LIEE

St=tion Dismetcr Design Actual Class Redding *Projectisn Deeifn Actnal ‘Bebeniment Helrnt Skew BErankment Factor of Location
Turher (in.) Levgth Lengte Grade Grads North South ©) Matericl Safety as of Inlet
(£1.) (£t.) (%) (%) (£¢.) (£t.) Con¢tructed
80 + Bz L2 2ul 248 111 Std. Fositive 2.05 1.73 16.0 15.0 0 Rock 1.66 South
3c 40 50 60
609 + 50 2 308 308 I1I By Fositive 1.88 0.97 23.0 21.0 k5L Rock 2.22 South
; . —
B o L LT T T O T T T T T T T T T T |
10 . 20 30 40 L L] 60 70
656 + 50 18 72 380 111 By Poeitive ) 5.05 3k 20 L 80l & Rock 1.4 North

X 39.0-
Bamp "0"-b105

T L T O T T O T T T T T T
to 20 70 80 S0

30 40 So 60

725 + 50 30 268 264 III By * In. to 209'~Fos. 3.17 3.30 1.0 34.0 15 L Rock 1.61 North
209 to 26U4'-Neg.

T T o T T T T T L L L L o O ot
%0

(] 20 30 40 60

79 + 65 2h 236 240 111 Sté. Positive 5.17 5.21 16.0 20.0 15 L Rock 1.25 North
AR AR RN YN RN NN AR ENNEERRE DR NN RN NAEEEERaTY]

*All pipes l2id with negative projection rezardless of
deslgn projection values shown in table.




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PHDJECT B0, I 64-5(6) 100 CLANE-MONTGOMEEY COUNTY

¥EZST CLARK COUNTY LINE TO U,S. 60

Station Diameter Design Actual Clase Bedding Projection Derign Actmal Embankment Height Skew Embankmant Facior of Location
Bumber (4n. Length Length Grade Grade Forth South (°) Material Safety as of Inlet
(£t.) (£e.) (%) (%) (1t.) (1t.) Constructed
788 + 00 2k 328 2k 1v B Pogitive 2.35 k.02 7.0 ks.8 15 B 10' Soil & 1.7% South

Remain. Bock

L T T T O T T T T T T T I T T T D T T T I L

804 + 80 24 308 296 Iv By Positive L.87 k.o 43,5 39.0 15§ 7% Soll & 1.91 South
Bowmain. Rock
(LT T IR NN !
10 20 30 40 50 60 o
824 + 31 18 188 180 11 std. Positive 7.3 9.45 16.0 10.0 0 Soil 1.67 South
EEENNENERNAREN RN RN RN RN
to 20 30 a0
3 866 + 50 30 352 368 334 3, 108'-Positive 3.27 2.17. 28.5 3.5 45 R Soll 1.62 North

260'-Regetive

T T O O T T s T O T T O T T T T L L T T
: 20 30 40 50 60 70 8o S0

10

9oL + 50 18 232 232 111 By Popitive 5;35 4.83 28.0 24.5 0 14' Spil & 1.85% South
Remain. Rock
ILNEEENERESNNEEN RN EEN NN AN NN N ENER R EEEE
10 20 30 40 50
931 + 00 30 180 180 III std. Posltive- 0.56 0.89 L.s k.o 30L Soil 5.00 ¥orth

T OO T A LT LT T TR LI T

938 + 28 18 272 280 111 std. Positive 1.62 1.25 9.0 8.5 45§ 4t Soil & 2.67 South
Remein. Rock

T L L T T L L O L T T T [ T T

10 20 30 40 50 6o 70




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

FROJECT HO, I 64-5(6) 100 CTARK IETCMERY COUBTY

WEST CLAEK COUNTY LINE TO U,8, 60

Station Diameter Design Actosl Class Hedding Frojection Design Actual

ErbanXment Height Skew Tubenkmwent Fector of Location
Nugber (1n.) Length Length Grade Grade North South °) Material Sefety as of Inlet
(£4.) (£%.) . % (%) (£2.) (£8.) Conetracted
967 + 65 18 240 252 11 By Poaitive 3.28 413 25.0 28.. 15L 9' Soil & 7.00 North
Remain, Bock
I L P T e T P LA T T PO R PP b e T
' 1o 20 30 40 50 60
1083 + 90 24 228 204 1 std. Positive 3.29 4,81 15.0 11.5 15 R 10 Soil & 1.67 South
Remaln, Rock
LTI T T T T T T e T T T AT [T T
10 20 £ 40 50
1081 + 10 18 2L 240 II1 Std. Positive 3.28 3.54 16.5 19.5 0 10' Soil & 1.28 North
Remain. Rock
SRR RN IR AN ER AR NN R RN SRR EREERRERENR RN
10 20 30 40 50 60
1197 + 50 60 320 320 111 By Positive 1.09 ?.82 24.0 25.5 us g 5' Soil & 1.89 North

Remain. Bock

T T T T T T R L T L LT T T LT LT N

10 20 30 40 50

1229 + 73 18 252" 252 111 Std. Ponitive 3.61 3.57 12.5 16,0 o} 6% Soil & 1.47 North
Eemain. Rock

O T I T T I T T T I T LT T T I L P LT T

10 20 30 40 0




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

FROJECT MO. I 75-6(L) 129 SCOTT COUMTY

Station Diameter Design Actual Class Bedding Projection Desian Actual Erbenicment. Heigh* Skew Factor of Location
Number (in.) Length Length Grade Grade West Enst ) Sefety as  of Iales
(££.) (fe.) . (%) (£) (ft.) (ft.) Constructed
71 + 00 2k 336 v 3y Positive 3.57 25 R Tast
L L L e T P P T T T T T T T e T T T Ty e i T T T I A T T T [T AT T T
10 20 30 40 50 60 70 80
97 + 50 30 132 111 3, Positive 0.97 30 R East




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT MO. I 75-6(5) 123 SCOTT COUNTY

Station Diameter Design Actual Class Bedding Projection Design Actual Epibonkment Reight Skevr Ewdankment Faétur of Location
Yuhver in. Length Length Grade Grade Yest Fast () Material S~fety as . of Ialet
(£t.) (ft.) (%) (%) (££.) (ft.) Constructed
65 + 20 L8 208 212 111 B Positive 0.77 30 R Bast
s T T L T T T L T T I T LTI T
10 20 30 40 50
110 + 50 36 212 212 111 B Positive 1.98 15 L Esct
LT T T LI L v L T LI AT I T T T T el T
10 20 30 - 40 50
153 + 25 k2 204 204 LIl B Positive 1.86 151 East
o T T T T T I T T LT L DT irTTT g
10 20 30 40 50
166 + 25 3% 296 296 III 3 Positive 2.03 2.03 0L East
T T e e T T L LT T T T L e v e v vy
10 20 30 40 50 60 70
212 + 30 30 220 220 III B, Positive 1.86 1.86 o] Tast
HEEEEEEEERERERENENNE RN NN N EERREERERE NN RE R R NI
10 20 30 40 50
322 + 90 Sk 28k 284 II1I Bl Out. to 176'-Fos. 1.13 1.13 30 R West

176" to Inlet-Neg.

0 T T T DL T T T Y N A

10 20 30 40 50 60 70
26 + 50 30 152 156 I1I By Out. to 56'-Tos. 2,43 30 B Zast
S¥ Romp 56" to Inlet-Neg. .
T I T I -
LTI BEEREREEN ] NARESENE
{e] 20 3c



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT NO. I 75-6(5) 123 SCOTT COUNTY

Station Dianeter Design Actual Class Bedding Projection Design Actval Exmdaniment Height Skew Embankment Factor of Location
Yumbe r (in.) Length Length Grade Grade West Fast (°) Material Safety as of Inlet
(ft.) (f£t.) (4 (%) (££.) (£t.) Constructed
37 + 50 L8 560 560 I11 3 Positive 1.23 S1 R West
U.S. 460 SW Ramp
L e e O P T L T A T
10 20 30 . 40 50 60 70 80 90 100 o 120 130 140
L7 + kO 30 132 I B Positive 5.15 0 Bast
v.s. 62

HERNERARN NN R RN NEEN NN RN



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT RO. I 75-7(5) 160 GRANT COUNTY

SCUTE OF SEERMAN-MT. ZION ROAD TO EENTON COUNTY LINE

Station Diameter Design Actual Claes Bedding Projection Design Actusl Zmbankment Height Skew Zmdankment Factor of Location
Nugsber (in.) Length Length Grade Grage West East: (°) Material Safety as of Inlet
(£s.) (£t.) (%) (%) (£t.) (£t.) Constructed
935 + 70 54 420 420 v By Positive 1.05 1.05 Lo 43.0 LSty 20' Soil & 1.71 Fast
Remain. Roock
| [ - O T O T T T T O T T T
10 20 L) 40 50 60 70 80 [0 100
963 + 26 60 352 342 v By Negative 2.33 3.65 50.0 49.0 20 B 3011 & Bock 1.58 Past
EENRAENISENENEENEN
70. 80
966 + 67 24 488 3] 111 By Negative s.43 6.25 Lo.0 31.0 55 L Snil & Rock 1.43 East
CLLE T T T T T L T T T T T T T T O L e L T O T T T LT TTLTTS
10 20 30 40 30 60 70 80 S0 00 "o
978 + 12 42 280 272 11 By Pesitive 2.36 2.30 40,0 138.0 0 Rock 1.27 Zast

T O T e T L T L T o I e
30 4 3

L] ] &0
988 + 18 36 296 300 v By Positive 2.03 2.0¢ 42,0 43.0 15 L Bock 1.79 Eest
LT e T T R T T T P T T T T T T TP T T IT  P T I T T A TT LI TdT)
10 20 30 40 50 60 70
1001 + 22 30 276 284 111 B Post tive 3.99 3.88 28.0 25.0 30R Soil & Rock 1.94 Eont
[ . T LT e PP T T T I T AP T T T T T
10 20 30 40 30 [ 70
1004 + 33 36 292 292 11 By Pesitive 3.2 3.42 29.0 26.0 35 L 801l & Rock 1.90 Enst

T T T T e e T T LT T T T L T L L LTI T LTI T LT

20




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT NO. I 75-7(5) 160 GRANT COUNTY

SOUTH OF SHERMAN MT. Z2ION R04D TO KENTON COUNTY LINE

Station Diameter Design Actual Class Bedding Frojection Désign Actual Ambankment Height S}:gw Ecchankment Factor of Location
Nurber {in.} Length Length Grade Grade West Rast (°) Katerial Safety as of Inlet

(ft.) (ft.) %) (%) (ft.) (ft.) Constructed
1028 + 05 30 2kg PL III Out. to 112' Positive 5.83 5.7% 23.0 17.5 0L Seil 2.23 East

B
112'—2§bl-3td. 1.12
CLI LTI T T P T T T PO T LT T T ] [T
o t 20 3o ag 50 60
1085 + 44 54 2 412 v By Positive 1.82 1.82 58.0 56.0 30R Rock 113 Ezst
| T T e T T L O L T T T T
o ] 20 30 40 50 60 70 80 S0 100
1087 + 50 sk 388 388 1v B Out. to 21'-Pos. 2.86 2.67 55.5 53.0 26 L Rock 1.43 Enst
21" to 326'-Neg.
326' to 388'-Pas.
o e e T e oo 1 b e b S L S8 ,,__,— e
A [ LI
-] 10 20 30 <0 =0 60 70 80 S0

1146 + 0b 42 212 220 I1I By Positive 2.50 3.14 23.5 21.5 0 Soid 2.15 Zast

HERERNESAN NN AANERAENEEN NN NEEENENERNNENER NN

o- 10 20 30 40 " so
27 + 82 72 112 128 111 B Negative 0.54 1.96 25.0 35 R 10' Soil & 1.89 East

F.R. 9a

Remain. Bock
REEESMNY YA BN NN NN NN A
[+} 30

A
W
. 10 20




TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

PROJECT MO. I 75-7(11) 151 GRANT COUNTY

Station Diameter Deslgn Actusl Class Bedding FProjection Deslgn Actual Fubenkment Height Skew Fmbaniment Factor of Location
Humber (in.) Length Length Grade Grade Vest East (o) ¥aterial Safety as of Inlet
(re.) (£t.) (%) (%) (re.) () Constracted
566 + 65 L2 264 264 1v By Veg.tive 3.03 3.11 k5.0 20 R Soil & Rock 1.71 ttest
HBL
: | Try TE 1 /R N I R
21 0 A O A I O I T IS A 6 O A W A
o 20 30 40 50 60
632 + BO 30 376 3726 v EN Negative 4.52 L.ss 45.0 50 L Soil 1.88 Vest
SBL
. . - P . _I - T . yowoe - ; re N | - I - T T I H N '| | “l | [
(T T OO T T L T L L L PO T e e
10 20 30 40 50 60 70 80 90
7 + 34 60 172 172 v By Negative 2.33 2.38 5.0 20 L Soil & Rock 1.83 Zast
FR 2

LT Ti Ll

BERERAREN



TABLE OF DESIGN, CONSTRUCTION AND PERFORMANCE DATA

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

R0ONE COUNTY LINE 70 SOUTE OF U.S. 25 INTERSECTION

Station Diameter Deslgn Actusl Clase Bedding Projection Design Actual Embankment Height Skew Exbankment Factor of Location
Bumber (1n.) Length Length Grade Grade Yest Fast (o) Material Safety as of Inlet
(re.) (£t.) : (%) (%) (ge.) (rt.) Constructed
194 + 21 18 296 288 111 Std. Ito 128-Neg. 1 to 96£16.3 1L.1 2k.0 17.0 0L Soll 1.12 East
128 to 288-Poa. 96'to Ont-2.9 3.2

A 0 1 A

10 20 30 40
275 + 50 2k 3L4 294 hos Std. Posltive 3.49 1.36 15 Ls K Soil 1.37 East
(T Tl I I T T I I T I I [T LT 0 2 A 0 0 B A O
o 20 30 40
342 + 60 48 264 252 III Std. Inlet & 1.44 L84 26.0 2b.o 21 L 10' Soil & 0.91 East
Outlet-Fos. Remain. Rock

50' §n mid.-Neg.

0 A O A A e e A B

40

10



