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FIG 5-2 JACK DETAIL

FIG 5-3 TAIL GATE
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FIG 5-8 TOP VIEW OF INSTRUMENT CARRIAGE

FIG 5-9 POINT GAGE AND PRANDTL TUBE
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FIG 5-11 CALLIBRATION APPARATUS FOR VELOCITY
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FIGURE 5-18 DIMENSIONLESS VELOCITY PROFILE
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Fig 8-5-2 Spiral Motion in Barrel Section Downstream of

Vena Contracta

\A\\\\V\\\VAVVN

Hydraulic Jump

Flow

^v-xV,V-Av.Av,\\\v^
;

11

'V ' > V '— I, ' 1 —i

—

i.ii. '

Fig 8-5-2 b Typical Flow Condition Through Constriction



9 2.

FIG 8-5-3 SLUG FLOW AT BARREL EXIT

FIG 8-5-4 FREE DISCHARGE JET



93



194

>= -o



195

10 >L 1.2

b

FIG. 8-7-1 DIMENSIONLESS CURVES FOR GEOMETRY 21 USING Fn AS

PARAMETER. ROUGH BOUNDARIES



196

1

1

,^\

'

<i

O
\©

\
\\

0^
vOv

Q

\
\Q \,

o
o
II

,1 c (\J ro s}- iO

_jh Ll_ o 6 O 6 6
" " n

G> » O

op

</>

CD

v.

a
-o
c

<£> 3
O
CD

-C
o>
r3

o
m or

ro

CO

o
<M

H

CD

£
o
<D

CD

in
a)
>
v.

o

CO
CO

c
o
en

c
CD

£

CO
I

GO

in

CM

a>



197

3.0

2.5

K

2 .0

0.2 0.3

M 1

FIG. 8-9-1 HEAD LOSS COEFFICIENT FOR GEOMETRY

la SMOOTH BOUNDARIES, -£- = 0.0



198

2.6 o

o

2.2

K rf 2.40 - 3.00 M'

Kj

1 8

O o
v O

^N

o o

1.4

<3 o
o

1

0.2 0.3

M'

FIG. 8-9-2 HEAD LOSS COEFFICIENT FOR GEOMETRY

lb SMOOTH BOUNDARIES, L
0.25



99

2 4

2.0

0.8

K = 2.061 - 3.248 M'

o

fa

©

o

o
D

O

fi

0.2 3

M^

FIG. 8-9-3 HEAD LOSS COEFFICIENT FOR GEOMETRY

L
I b SMOOTH BOUNDARIES, 0.50



200

2.0

8

o K = 2.031 - 3.858 M'

©
o
6s

o
D

o c\o
(

o \

2 0.3

FIG 8-9-4 HEAD LOSS COEFFICIENT FOR GEOMETRY

I b SMOOTH BOUNDARIES, -~p- = 0.75



201

d. <L

n
?

9

V

K = 1.969 - 4.695 M'

1.8 oV

r\

?

D
9 : Points Not

K 1.4 \ C\
Considered ,V \J

o \ Outlet Not

o Sufficiently

Submerged

o 3 \
1.0

\ (3

\ °
o

6
0. 0.2 03

M'

FIG. 8-9-5 HEAD LOSS COEFFICIENT FOR GEOMETRY

L
lb ,

SMOOTH BOUNDARIES, 00



202

•

\v 1

— = 0.00

^0.25

\0.50

\0.75
\l.00

M'
0.2 0.3

FIG 8-9-6 SUMMARY OF HEAD LOSS COEFFICIENT

CURVES FOR GEOMETRIES I a , ft lb

SMOOTH BOUNDARIES



203

FIG. 8-9-7 HEAD LOSS COEFFICIENT CURVES FOR GEO'

METRIES I a , 8 I b , ROUGH BOUNDARIES



204

14

6

2

9,-9-, /^ : Points Not Considered,

Outlet Not Sufficiently Submerged 9

FIG 8-9-8 HEAD LOSS COEFFICIENT CURVE FOR

GEOMETRY TZ"b , ROUGH BOUNDARIES



205

.24

\

• o
o"

20

k

\
O

o K * 0.227- 0.753M'

o
o

r>

<*> t

1

r

.16

\J
X. ^

o

12

\J \o

O

o

.04 08

O

M'

FIG. 8-9-9 HEAD LOSS COEFFICIENT CURVE FOR GEO-

METRY 21 , ROUGH BOUNDARIES



206

4.0

3.0

2.0

0.0

/3 = 0.3

K = 3.767- 1.774 M 1

-o-
-o-

^^^O-
r^L -o

o

o

^>

o 8 ~""o

o
O

(3 = 0.5

K = 2.128 - 0.668 M
1

0.

o

0.2
M'

0.3 0.4

FI6.8-9-I0HEAD LOSS COEFFICIENT CURVES FOR

GEOMETRY TZTI , ROUGH BOUNDARIES



207

2

07

5

3

2 -

15

/

CV/
0°

/f

&
9f

8'
on

O—

/

o
/

OJ
AJ

*
h|

,
Fn .19 74

t = l08( TST
)

Xo

-'o

02 03 05 07

1

M'
J

20

FIG.8-I0-IGENERALIZED BACKWATER RATIO GEOMETRY

la , SMOOTH BOUNDARIES , ^" = 0.0



208

2
-

/

1.0 ^7o' u

/-
6

07 o"o

5

*

o

o

n

03

2

o
o

o h, F 2 205
_L . 0.964

{-fr)

0.15

'
o

1

2 03 5 7 I 2

FIG.8-I0-2GENERALIZED BACKWATER RATIO GEOMETRY
lb

, SMOOTH BOUNDARIES , -g- = 0.25



209

20

CD

1

•

u
•

U (

Q/

n s

f

°7
/8

tyO.
n

0.3

?

/

A\ a807(5.f-

1

5

o

2 3 c 2 5

( —

)

1 M 1
'

07 2

FIG 8-10-3 GENERALIZED BACKWATER RATIO GEOMETRY

lb, SMOOTH BOUNDARIES, y = 0.50



210

2.0

1.0

0.7

0.5

3

2

r^/O
i

o1

J

Q/

a'O

o /
/o

'o

o
U* CT n,,,

c

/
)

Y n

0.7 52,v
M'

'

0.2 0.3 c 05
1

M''

7 1.0 2.0

FIG. 8-10-4 GENERALIZED BACKWATER RATIO GEOMETRY

lb, SMOOTH BOUNDARIES , -^ = 0.75



211

2

1.0

07

5

3

2

08

o

(

• o

/
oy

0—

-

o

J

/o-

A.0..4.1V"

/

O

r>
<.j

2 0.3 0.5 7

V
1.0 20

FIG. 8-10-5 GENERALIZED BACKWATER RATIO GEOMETRY

lb, SMOOTH BOUNDARIES , -g- = 1.0



212

FIG. 8-10-6 SUMMARY OF BACKWATER RATIO CURVES FOR

GEOMETRIES la AND lb .SMOOTH BOUNDARIES



213

FIG. 8-10-7 GENERALIZED BACKWATER RATIO GEOMETRIES

la AND lb , ROUGH BOUNDARIES



214

I.C -O- •

^°yO
7 (

V9

5 /
9

S6

3

•9- */
0.2

9

-9-

0.)

Points <t>2
"

0.07
A

o

-0-

22.5° "

30°

15°
05 0/

03

'~o- "

h,* _ „ „ Fn ,2.373

O C\">

1 /
-O /
o/

Yn --"^m''

0.015
/ A
'

1
i

y»-

Oul let

L

No

P<

t J

L

iuf

L

s Not c

ficiently

i

onsider

Submer

i

ed,

ged

0.2 0.5

M 1

1.0 2.0 3.0

FIG 8-10-8 GENERALIZED BACKWATER RATIO GEOMETRY 3Tb,

ROUGH BOUNDARIES



215

07—,

005

FIG. 8-10-9 GENERALIZED BACKWATER RATIO GEOMETRY
"2*1

, ROUGH BOUNDARIES



216

3.0 -

o./3 -- 0.3 yT = I560(^)' 928

o

FIG. 8-10-10 GENERALIZED BACKWATER RATIO GEOMETRY
TTU

, ROUGH BOUNDARIES



217

T-m
1

1

IT

1 1 1 1

rT_
1

1

1

1

c >

: : .

.

: :: :

:

c

....

>

4 4-
_T : . : ::

:

I

'
!

! u.

1 1 1 Ic
' 1c

i , , ,3

| I

;
>

' >
' <

*
( u.

- '
!

*

::::

Sff
4 + jT-

'i;rr

-LI

::
::::

rt i

44-1-4-

rji"|

t4Ti zi4TT

::::

is
.. .

tt

:

+-
;;;;

Lf+4

10

u.

tiii
-III!.

1 1 1

1

.... —
' ' ' ' Q' ' ' '

— ^+4-

TTr" '—

r

UN r

BRIDGE

OLIS EW
NOTED

SHEET

!

C

UJ ittt J-U-L 4444- :

:

:

:

||l;
.::;:: 1 <

• - * -o-» •
•

-t-t f4-
.: w ife:Mil - o

•
' « uj t=4r

—— 2 „
1

' ' < IE 4-1-4- XJ :

:

ptjx

POGUES

F

NEY

STREE

INDIANAP

PLAN

V

SCALES

AS

'

|
j

' ' 'I111 '1-——a

UJ
1-

•

i i
.

.

1
, ..... . L. r4> ; j 1

;

* {444- 1

1

'

• L — "4$^
|

• ttti:
<1 w—— UJ t- T~ ***^xpq: m*^ -Tj4^ ^^5.

: 4±tt ::::

• -
-

\[ I

;

;

'

'-

. . .

.

[
;

'

.... ....
-t—H- m:

rt ^ H~H"
J_l—14-

' 1 1

1

u. ,
OL

FIG-

9-1-1——
: : :

:

j j

$.:::

....
—

::::
.... -• 4-g$-

1 T3 * V :

:

-

:

.... ....

— v—

-

::::: :::: ;: :; : r:z
-; ! 1 1

j
1 ; ;

1 1
|

1

—
V

.... — — -•

_*_(

,-„

.

1 j 1—

.

.... ::::
•

i

.... t-L-i- (- 1 1

1
;
—f-H-i

_— UJ
1

| |
!

-

,

' a "

Jl
....

"TTTTTnT
' uj

zzz: n
—

: : :: : : ::—- • •
1

i ! 1

....
! -""^ti

--
]
—'"'"

—'*- :::: ::::.
lit. -..<-! ....

1 1 |

'

|

'

- - x • — .... ....
1 I

'

1

• - -— -t— c

H4X
....

;

;

'
'.

'.

'.

—
x.-
*S -

........ .-. ss Vft-r
:::: ::

. . . H-

CC

T 1

.... ....

HE:
:::: ''-

. . _i.
- -

{/i

- - UJ. . .

. .... .=>

. .
t

. . .q:

. 1 '. '. ',..... -
F'

*

-v-w — . Q •

'l|i 3
" * 'to

: :::g
* • 444

zzzrzzz rrr: zzzzzz . . .t^. . .

:::: ":
:

:

ZZZZZZZ.

1

...^-H-: ".:':' ":::
: :rrjTtrt

—

-

.—~~ 4-r— ....
t
...

.

-*T1T |;|| |
!

j
|

-j-

s^~^- JL — .— "—--- -n-i-r* -r-r.— •
~"^~ ....

;.::: : : :

:

r"it ittt 4
*- .... .... Mill! 1

o

T ....
5

, , , . , 1

.

L444-4444- 4
o
Mzrr :::: ::::

• -
.... .... ....

III
l

1

nil | 1

--- — - — :^:. . i

.

\Lfl

'

, ! . —f—1—L .^
I

1 1 1 ' 1

o ~-

—

^_~.
iff ' Vl\

'
' ' ' '

^
' '

'- H—H-

UJ . -. _ * * ;
't 5 •"*-+ • rrr ^^^^ 44 1 1 1 1—1—)—j—

~-j- _j_l Jh
rj V**'

'

'

-

:::: :: ~.Zl. Z
....

::::

< '

'
'

-
:: o"* 1

1UJ - -

TO :::: :i
—

-j-| ;*
:.:::

«; 1- - - . I!< ._ -_

—

4-r- — ziz.. i .... .

.

.... -ijii 44
-1

•4—f-

t
' *

*

t r *
* ;:; Tj^l'TT —

o

tn- *-* ....
<r

t

:::: :4t _.

,11 11

u
44 .... .... .... - Tt" 444 XE^: ::

41 4r .

....
ill

1

1 1 1

1

I
|

u. 4+--+—
< :ir ^^*+~

. ...
\zz : -

"j~44^:4" ::
£. .1 u ::~ :::::4r™ -*

44;.-
.;;!- 44- t-Q

|
M -n- + + - 44+- 41 -rrr-^



248

.... .... ....

a& i 1

1

i-rfr ;rrr

: : :

:

....

4+h

ttrr
::::
m4 o

-
AAA AAA .< n 1

....

—

—

iii

:::: ::::
::::

'
' fO

POGUES

RUN

OLNEY

STREET

BRIDGE

INDIANAPOLIS

UPSTREAM

FACE

SCALES

AS

NOTED

FIG

9-1-2

SHEET

2

' ' '

'

[ill !
!

I

't^- -M-+.
Ti

*

"

*-' ~ .... .... * a t

.... ....

....

:::: .....

1

'

,
„. -S—-I

gg
'

' ' C\J

TV .v . .

;
-j-rr+-

X ::::|:::: ::::
1

' ' u
iM
A __A . - A*. - A..

—
.... 1v^nr A—

il

A.

.

. , .

.

\ - - -^

.4 . z
~~ i~*~~~

-L.

.

• A o
: „: .... — o

4
.... .... . . .

.

\ —
.:..

|
. . ..

I'll

;::; ZZ '- .

jm
- __• L_t

....
1

; | !.... o
.... en

+r— . . . . \^. .J....
—

: : :

:

: ! ;

*
'.'.'.'. ::::

-^1
....

i

\
*

'~7 '.'. ::;;

....... ....
. •

i

'*'', o

:::: - Z .... OD

X "

::::::.:
-y/f). :::: i::

:

— . . .

.

— K - / "IT"
|:::|::|| UJ

.V . . ..ii

;;;:

.... f- u

IF
3 § !/:: .:.:]::::

. . 1
. . . .

........
):::: :::.

.._.— -

4 * /

:

-t K fj
- • - - , ....!.... ......... ....

:: :

:

: :: r ° f
. z \ - • : *

1

; :::::::': ....
::::

CO
j^

• • • v i .

,

. . - \ x .

.

: : :

:

1 . .V >^
.....

1

'•' — . . .

.

^ '

i
o

:::r :: \::
:::;

!
1

1

....

ii
p H-

SA
s 4

t- t-i-
Ol . 4_

3 .-t-

* ^+-
O l~+-
Q - -

* tr

o 1

z —

-

S A
o i -

o rr
a.

UJ _,_
a: _.-

I
UJ
(A - 4

.. A
?::
UJ —
o
z

ii

in

:\ ..,.:: .

• ••[••-• ps^^ ....

— rj
- •/ — M .

. i
1

\~~ // O
1

'.'.'.:

: ::::::::
i^rs<

.... .... Ill^^^.-'itj

1 :::::::;
...» -M-M .... — ~j+ 4-»«

:j ::::(:::: — o— fO

i+C:mmM : ::

:

:::

:

_

1

-MA- ....

::.- :: ::
::::

:rjLn.jj. :

:

— Q—z •

-3 • -

•o- •
::::"

MM

'

'

11
ki

.... -f-j-M .... iii H-(-r-

.... T|Ti"-p+rWr {hi

*

'

;

^-
1

1 1

1

h——

-

-T^r-— .-_*. 'iii
}~ ....I o

I'll

..
j-j-t

- Ml AMI—
i i ' TamaMMA ''Ti

:::::::: ama
'.ii
Bg

o

—

—

::::
-4-H-4-....

Trff
amm
....

Mil
"Tt++ "m

r
+ r mm. 1UJ ...: 444+

:::: ;l:r
TTtT

nOV 6261 1 S n) NOI1VA313



219

47_4 .... -LLM

-liii.
i::i T 1-

• *«- :::; ....
::; jfH -.7 77

.-.. «-.;., —
1 ' ' '

'

Hli.
fit: 17

:::: :::: j j |
|

•
I

!

in

u.

UJ
m

9 8 B 5

z £25 g 5

g H O 3 2
U 0. < en

1/1 UJ < UJ **

= t z q:

5 »- < 1- •>

UJ * °

1

1

0>

O
u.

LUi- 4444- |[ -U-U- .... — 4-- ...

4TTT
-4-H+ -j-|4f

1 1 1

1

'04 it] i: ::;:

'ii'
t + tr Hi} ^+4 ztxrr. Ul-U

^7747774 1 7_1:
4441-
iiiT

:::

444+-
TTTI

-1-1-1-1- -1174- "TO .... M.jjilM:M 1 1 1f iffl: •• 'lO

1

joH
TlJH" ^n^ 47Ut

jfli—
4ij-f- 4j{j- ^"t

1" 0- r T 'ijif:
t 7747 T|4 t-

. - , )~|-
: tf| -t-H-j-444+

...m
47^*" ... . - .

.

-| 4TiU --. xi r 7 :::: ^.^*--„-. -J44- .... :::;

1 ' -H-t-<- -f-H4- -}-r!

:

....
—

j

—
j

—
j

—

j

—j—
j—J—

J-- LLjJ-

+*
-H- ^4~T"

-—*4 47: .::.:r. 'TTTl "~TT| 1 1 1
1

1 1 j f-
' ' Ml' 111

rH±
1 1

j
1 1

j
| |

[ j p 1
1 r

j

-j-H-j- -4-i-!_ itfF f 4774
-1.-- — ;-

j
:

! -TTTT
—

—
~~T"~ ^7~~ :::; r

.._ .J-U
-,

.... -1— "*

J

111 I'll H -o

-—

-

—

—

— --
44447 4 '

ill i !
j

'•

; :

!

; -'Mr

xrit. "trrt._. •- 77477- N47 :: :: ~"T --—
'

;

— -—

-

111 1
' '

' -m-i
|

1 r '

1

. :

:

..... .... 1. 7
'. —n^ .... 1 I

j
1

. ^74.
77

-

:r:77
77777

77_
. :

.

— .... —t—
.... . . . . j\^ _

.

....
-4.744r 4 47

1

1 4
i—

77 :iz ; : :

:

T77

;

7177.

_i - - -

<
'

"
01

4 111!
1

!

!

TO < . . .

..

-7777.44

:

-:- —
::::

< *
•

t- *
UJ - -

s- - -

i
.... -„

4774 _;
-.37.

7474 -

j — 10 V—
:rtz: 1

:::;
--

UJ

.0
- - • - en - - - *

..^^.. —1—

-

- -or-
• -CD-

. . .5. .

.

--

.... - -uj
j

, ^*- ^+^-

1

- -UJ
- tr
- u
- z

^= : : :

:

477 7 ::::
: : ::

TO:
—. _

1 ^»77 , . 1 . 1

,

''ii
— •\ .._ .

._,—

—

I ' ,

j

1

.

• - - -

"TTTT4 4
4 7

,\ 1
1 1

1

I 1

: ST
- u, +

j j
1 ; 1 , j ;

-7 , ,
- -i i

!

1,11
— -

* .... .... . . - -
• y^ -

; | j |

-i-| + -- -t-r'—

'

1 '
!

!
1 1

1

| | | 1 47

- < ~t~

~

:

: ::: : :::-
4.4: rr:: 477.:

. —-_ ? ..

.

i
S M ....

I
•
—~-~- -~ —

' '
1

'

—J—
(-1

—
j

—

ml - uj -*-
- (r -)-—

47477. :rtm .::::.—

—

4:7: 44747 :;:

:

::t> izzi- _: ; 77. : : :

:

i|l 1

'
: 1 [

|

• • •
- • - •

•

u J ^^_- -'''- .11! -W-4
gffl4747

—
"TT|T :::: ::zzD —1

—

.+

—

-i.^44- .... .... -1—)—i 4- . . . z
O ---— -I—-— 1 vr ' —

—

_^j-
TTTT 1 ' .

.... ....
! 1

- „„
- z --

It -
--

UJ ;— 471474444 44.474 ~:r 4444;
/+—.. 4444 -—77

TttT
1

i 1 ! 1 iji
lil;

: : :

:

-*+++

IT
UJ
(-

<
—

-znzz ::::
JU.l

/...
—

-ttrr:
77::

~L44-^. jj-[|-
4444 X

o
z 477c - -,-Ul

-|-j-++

-
:-rx 7/4447347 -U-+*

, .

.

-U-U- 4IU- ....
TT*T"

J4X-
4...

#4
r

- a --

-J

o
a:
i-

z
o

T
TO! 4444 : : :

:

.:;:: TO
--2- *-

--[T'->- :;rn 7:
?
r 47H-

iriri

T^f
-rrrr

1
1 1

1

4444-

:::

'I'll

* 1-1-
< _

01

z ~r
J^

o
o
o
— -

447 747: .-43

44 74

::::

-rTP-

TO ;;::r

XTT^:
:;tt7-

~-j-H~

1 1 1

1

mi
tRt

-M-H-

#
- a +
- UJ —-

J —
- i

—
u.

—
! 1 1 1 ill • lit 1 1 1 1 447rac=i

<
z

Q
Z

,:r

-- ~ :

HH ::::

::

1 . ;

-III
-

1 1

1

H
^7714-

1 1 -t-

73
—

t

tf
TO

, UJ

z

-TO-

( rav 6Z6i 1 s w) NOUVA313



220

rr en 111 UJ

CD l/> 2 O
H o < z
lil 0. <n UJ to

UJ < o <£ «J

rr z 1-

K < o «1 tO

(TOW 6Z6I '1 S W) N0I1VA3H3



( rOV 6261 '1 S W) NOI1VA3T3



222
cu o t>j

o CJ

J LU-

ft t r

ill till-
1 1 ft"

"m"T

tm
i

1

1

MM tilt
. . .

:::: EeS; ±gt

. ,11 i i 1
1

POGUES

RUN

BROOKSIDE

PARK

BRIDGE

INDIANAPOLIS

PLAN

VIEW

SCALES

AS

NOTED

FIG-

9-2-1

SHEET

1

OF

5-tut ;;;; :;„

' '
'

' rrtt
::::

44 * 1 it:
-Sf- 1

1
i Errm -H-[-{-

B& III
tttt

fftf
44 1*

H
-Mil

Tt M
'

::
-444-

¥\\
-lift ....

1 M
|

iff
—— O
- --UJ

— • » -Q— o— o
s— >-

'
I -J

444t fN&
—

—

«t*^=-i-H-— TITmm ; |

[fr-

A/:::
.... Mil ill i

;

;'

-j-f-i--

#
: ;— -

v> ...>, .... 1 i :

:

'
' \°

<
UJ

00

w~ . . .00

• - V

V
Q. — •< \:: ._^^ -.^.

—

w ''M ....

:Z cn"
< or'

7 2
_' OD UJ

^

or
a

~ ' or

X--
r_j.r : :::

:::: ::::
::s : : :: ;:i;:<

t
•

- - -f-
<J o

_. v

^: ::: :
-«

-UJ

....
2 1

\ :

.

: : :

:

....

\ ......... ....
V-- - • o

V ::;:i::::. :.:
t

44- ^^-^-

. . \

• • y

-v— 1 ' -i-i
' M

\ .

:

4i

—

- \ - —
: ;:

:

....\

.

::s; \— V.
-^ — ....

....
;

vl - .... . . . . - * - - .... . M . . 1 ,

! ! il I

!

— - - \
;:: ....

. ,. 1! 'ili
j 4; ,.\ '.'.'.'.

.

s
\ .

.

— —-— - - - - -H- 1 I |
1

<
••(£- 2

....
1 ' !

1 1

:::: 'ST.l
::::

....

.... .... -
,

. . .

. .

V 0_
-

- o
.... ^ ... .

... . u ...—— <—

or

in- -

'

,

-

«_,—

i

.... . . ....
=) -

— —
zrzi._.

.

::x
- - V

\ .

.

X::
o- -

..:::; ;::: ; ; ; i

: : :

:

: : :

:

"77 >_j-

_

^--
,

-- -

-

S :::::

:

— .... . . .

:

..::i: !
i II!!

zzz: rrz- :_^rr:
....

X::

x::

— _.. .__ :::::: __ -^+ ::.:;;:

EE
t .

'. '. E

EEr
\

:::;

-\—
X::
X::.
X..

':::;. :::: EEE ~:::'yiEZ ::::
::::

rrrr

4X ±
o
in

. . C

-»" "

i

~ .... fc :::: ::::
1 ,1 M -M- ht

3
* * * "

-

—

s
\..

< - -

J'
,

^jj" . .

X..
>, . s
i . EE *

" V
; ; : ;

;

.\ .

.

Q" "
"

or . . .

„_-UJ- —

~

-r-rT tr t:'n 'c
L

_ Z ;
.i

:
'

-

S

j

UJ j| ,

___ X" -i '

" r~~ "-*- ''Mi M--n- M-
X"~ - . s,

....

T.~TT -

X::.

o. . .

;;;: ....

7777:77S ,:
O
in

<* —
,

ra
M

',

or

IT

UJ
i-
<
*

Q
Z
<
_l

o
or
1-

z
o
u
o
o
o
_J
u.

<
z
<
Q
z

c
*

c
-*-<— -c

c
L
L > .

t '
'

:rrr_

— s

EEE ::::

\.

.

X::.
*--

. . .

o- - -

2- —
o- —

-

o- - *

-phi- 1

- -t—.z
1°

*
*°

"

- ^ .0: -

1

a:

a
3 13N1

O
to

o /
o: //

....

3
Q
a
CD

>

4rrr

S
=

i

1
4--

ft±tttii

^:4i

Wit

• 4

i 1



223

—-' ' -}-}-H- W-44--
;

. , , ,

f|H-
.... —

r-f-j-H-
;

; ; ;
—

-

1 |
1 ! - t ppp

~\~ ....
'::;;' '* **

: : t

:

.... ....

JM .... ::::
' '

1 '

10

u.

UJ <M

O »-— UJ

CC UJ u
<n 2 j- x

UJ < CC „,

O Q Q K UJ

a
S 5 £ g

8
3 M ~

oc '

CD <M
1

01

C9

U.

1
' '

I

44fr |
!

]

!

'.'.'.'. Tjtt
: : :

:

Ill !— ,—

_

ill.
ill!

'Mln -ii.

-tj+f4rH •Ify- ::::

tfrr-^—t i-LU:.
t;tt

-U-U- .... -'- ..„.. h

: : :

:

::::

....~ 11
1

1

y " ::::
.... — ::~ -i — .... 4444-^r 5

.

-p
— —

-

....
4: I

:

: : :

:

4. . • ,

—

11 1

1

__^. .. .,.. _.... III
U. i t - jfrr; _+n- •+-H-1- ....

I'll OT— ....
1 : : :

EH u — ....

j:::

: : :

:

::::

• ^st < >— — en

i : :

:"

JX-
1

1—

'

... —
1 : :

:

-'-'-4-
1

!

—
i

j

-a:•<- "/'
. . .: j :: :

:

::\ : : :

:

:: :

:

||—

—

I

J

\

•-—— .

....

Ej '
-:::: - u

-/
- u> - .... .....—

....

i

• - -tfi- * --

i

.... fNj

S~S21
1 0;

....}....
::::

.... ^^~- . . .

.

-~r—
......

'

pitlii: —
j

— -N t:::U
....

:::::::::
....

• -

I J

.... I: $:
(::8|:::\

^:L: ro

;;;;;•:;
. . _ r_^_

:Y.i
:t: : ~~~~

... ...\ .... 1 ...

.

—

f

....;....
1

' '

'

1

:::A :::::::/
1—

: ::: — -* ' ' 1

-

—h~..:.:: y: .1.....
C)~~~—

~

-:—

:

1

; ; ;

Mil ^

-7777" 1 t
^

'—

\

;

./

-
::::

:: ::
::::

. ; !

;

\4-

t-
*-*-

*"^
bl H-
0: —
*£:
< •

•

u H-
1- 1-t-

lâ
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Bridge Number 2A

Olney Street and Pogue's Run

Aerial Photographs Numbers 48 (166-167)

Scale: one inch represents fifty feet

July 1963
FIG- 9-1-6



Bridge Number 2C

Pogue's Run to Jefferson

Aerial photographs 48 (170-1

Scale: one inch represents 50 feet

July 1963

FIG 9-3-6



Bridge Number 8A
South Bel mont and Little Buck Creek

Aerial Photographs 48(157-8)

Scale: one inch re presents 50 feet

July 1963





Bridge Number 15 A

Pleasant Run to Villa

Aerial Photographs 4 8 (172-3)

Scale: one inch represents 50 feet

FIG- 9-6-6





Bridge Number 51

Eost Jefferson Street and Hurricane Ci

Franklin , Indiana

Aerial Photographs 148(155-156)

Scale: One inch represents 50 feet

FIG-9-8-6



Bridge Number 59A

Pla infield-While Lick Creek and 267

Aerial Photographs 48(159-60)

Scale: one inch represents 50 feet

FIG 9-9-6 July 1963



Bridge Number 66A
Deon Road to Howl on d Ditch

Aeriol Photographs 145(164-5)

Scale: l inch represents 50 feet

July 1963

FIG- 9-10-6
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