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PREFACE

The prototype tests described in this report were ~on-J~ c ted in

June 1916 by per sonnel of the Hydraulics Laboratory (HL), U. S. Army
Engineer Waterways Experiment Station (WHO), for the U. LI Ar! y En~’ineer

Dis t r i c t , Kansas C i t y ,  and O f f i c e , Chief of Er inuer:; , U. S. Arr;~.

Acknowled~ nent is made to the indiv iduals of th~- - Kan:as d y

District who contributed substantially to the compl - tion of there t~ st. .

Mr . T. H ~‘a~ erhu r ~~, hydraulic engineer , Prototype ~ncH , EL , W - j ~~ ~~L-~ L

Proj ect E n- i n e e r .  This report was prepared by Lr .  Fa~ ert nrg m Ier the

supervis ion of ~ir .  E . D. Hart , Chief , Prototype I-rancL , L.~ . F. H ~i ~~~~~
Chief , Hydraulic Analysis Division , and Mr .  H. B. L~ rJ- n::-•, ‘L i e S , E L ,

all of WES. Appendix A was prepared by M r .  Hart .

COL J. L. Cannon , CE , was Commander and 1) i re : to r  of H •~ur~ r, - ‘ -

study and the preparat ion of th i s  report . Mr.  F. H. E r v ~. w — ;  • -~ }H

Direc tor .

‘
I

Whiti s~~ i
ien siaiu 0 D D C

~

E(

~

t flflI?.

~ 

... - ..~~~~~~ 
.—.. 1Y~ j u i7 I 3~1

~ II ll i~~~1b1nr:
0.1

2

C

-  -. ‘~ -. .,— --. —•- 
-,-

~~

. -.—

~
.•—.- 

— —



-‘ 
- .

~~
-

CONTENTS

Page

PREFACE 2
CONVERSION FACTORS , U. S. CUSTOMARY TO METRIC (SI)

UNITS OF MEASUREMENT
PART I: INTRODUCTION 5

Pertinent Features of the Project 5
Outlet Works 6
Purpo se and Scope of Tests 7

PART II: TEST FACILITIES , E QUILM EE T , AND PROCEDURES 9
Testing Facilities 9
Other Instrumentation 10
Test Procedures 11
Test Data 12

PART III: TEST RESULTS 13

Conduit Pressures 13
Resistance Los s Coe ff icients l1.~
Plaster Casts 15
Intake Losses 16
Conduit Wall Pressures 17
Exit Portal Pressures 17

PART IV : CONCLUSIOLL 19

REFERENCES 20

PLATES l-~4

APPENDIX A : FIELD CALIBRATIIJN OF PRESSURE TRANSDUCERS Al

PLATES Al and A2

3

-

~ -



~ 
~~~~~~~~~~~~~~~~~~ ~~-~—- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

CONVERSION FACTORS , U. S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

U. S. customary units of measurement used in this report can be con-.

verted to metric (SI) units as follows:

Multiply By To Obtain

inches 25. )4 millimetres

feet 0.30)48 metres

miles (U. S. statute) 1.6093)4)4 kilometres

acre—feet 1233.)482 cubic metres

cubic feet per second 0.02831685 cubic metres per second

pounds (force) per 689)4.757 pascals
square inch

inches per second 2.5)4 centimetres per second

feet per second 0.30)48 metres per second

feet per second squared 0.30)48 metres per second squared

square feet per second 0.0929 square metres per second

Fahrenheit degrees 0.555 Celsius degrees or
Kelvins *

I

* To obtain Celsius (C) temperature readings from Fahrenheit (F) re~i 1—
ings , use the following formula : C (5/9) (F — 32). To cl- tHn
Kelvin (K) rvadiw’ ;, use: K = (5/9) (F — 32) + 273.15.

I
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1 RELSLTEE TESTS IN FL0OD— c o:J iRoL CONDUIT

MELVERN DAM, KANLAL

PART I:  ILTE LE CT ION

Pertinent Features of the Project

1. Melvern Darn ( i i g~ i e  1) is or the ar~ i: do: Cy aer Hiver in

O:a~ e County , hansar , about 72 miles * southwc-:t  uS Fan : i :  Ciy  (Fi - - ar ) )

The dam is a rolled : a r t I — S ~ ll structure , )IH St. lono , that  extra-i :

125 St above the strea .mbed. The total  s t - r a ge  c a ro : it y  of Lao

—.‘~
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loi re 1. Molvern Dam , Kunoas

* A L’u le o’ Sa~i t, ,r . • for  : v u r . ~ng ~ . S .  • . t-oma ,. a . : • 
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men . - ~ - -~~ ic ~~~~ : t a  he ‘s o j o  oa ~~~~- • -
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Figure 2. Vicinity ma

is 363,000 acre—ft when filled to spillway crest el l057.O.*

Outlet Works

2. Flood—control releases are controlled by a rated intake tQwI-r

containing two 6.0— by 12.O—ft , hydraulically operated , vertical slide

gates (Figure 3). Low—flow releases are controlled by t.we 2.33— by

2.17—ft vertical slide gates , one located within each of the larger

flodd—control gates .

3. The flood—control and low—flow intakes dirotargo into a

long transition rection and then into a single 11.5—ft—h am hor:e:.koe

conduit . The flow then passes through an - - H — f t — i o r ~r :-:nIoit hCfOSr

* All elevations ( e l)  ci t H here in  are in feet  ahoy - rn -an ~~~~ level
(r s s l ) .

e- 
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Figure 3. Flood—control vertical slide gates

discharging into a conventional hydraulic—jump—type stillin g basin (see

Plate 1).

Purpose and Scope of Tests

Purpose
)4 . The principal objectives of the tests conducted in this study

were to obtain prototype data on flood—control conduit wall pres sure
fluctuations and to define the hydraulic (piezometric) orade lin~~— of

the :yati-r . The Lrotot:[re data would then be correlated with other

similar  data to develop improved design criteria.

5. Because of’ downstream channel conditions , floo3— :on~ rc’l re-

leases were limited; e.g.’ with two gates fully open (SiLl condait fl ow

c on d i t i o n s ) ,  the time of testing was restricted to  1 hr from the time

the  r equ i red  gate un ni r ig was ohtair~~ i - a - t i ’ ’  0 ’ r n a e  cio.;i:-

This was fo l lowe l U;~ a •~— : • r :- - r i u  ;f no ft -w • - all aw l - ) w n s n r ~-~~n
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water elevations to subside . Measurements in the conduit during flood—

control release consisted of :

a. Pressures along the conduit wall to determine the piezo—
metric grade lines. This information was used in evalu-
ating resistance and intake losses , the water surface
profiles of partial gat e opening flows, and the elevation
of the hydraulic grade line at the outlet .

1. Pressure fluctuations on the conduit wall due to flow cx—
pansion within the transit ion section and downstream of
the transition section

.8
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PART II : TEST FACILITIES , EQUIPMENT, ALL PROCEDU RES

Testing Facilities

6. During construction of the project , 12 piezometer pairs were

installed along the sides of the conduit at the sprino line (Plate 1).

Each piezometer pair consisted of l/14—in .—diam orifices on opposite

si des of the cond uit . The leads from the orifices terminate in a man-

ifold (Figure )4) located in a manhole (nnanometer well) near tie conduit

outlet.

I ‘ 
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7 . I’ ui ’ Las i t a • - w - . - C a ‘ ‘ i ’ .o t ,  H - -  -

su it 11 an “ :t.- -n i - :  a : a s t : f  ‘i- ’ ~a • :r aull ~ : ‘ t se. s - ‘
~~~~~
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- i  )r t S L i  I W i . ’ _ i i  ‘‘ - - ‘ i .  . m l .  1 ’  iot ’ ’ n - : l -  v ’ ’ j j :  ~~~
‘

- r a t a • a - ( F :  t ’ 5 ) . or Ii - S i t  ‘. , • a - V a i .- a •

I ’ : s- ‘• r- r . - ( s. - ‘n r )  •~ 
- r- o i - - a i i  t - - , - I ’ . u ’ i : - - ~ - s  r -

e Z i 5j ’Y eric • - ‘ - I W I :  • a-  : as ‘ a - t v -  n y -

8. Five i r -: or I r n  H r  ~‘i nlnni t ilr i-axe: wi ’ ri- i v i t i c  ‘ “i

n i ’ s-- - W I i i n : t ’ l I - t  in t h e  c i  n a i l  w n H :  n a - i n ’  : n . - t r u c t i e ~~. :i .-
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Figure 5. Piezometric head measurements at manometer well
5- with vertical rl:t:tis tube and staff gage

locat ion s of these pressure transduce rs , designated Tl-.T5, are shown in

Plate 1. A duplicate set of cover plates was sent to the U. S. Army

Engineer Waterways Experiment Station (WEE) where they were drilled and

ta~ - n-i- d for the pressure transducer adapters . The transducers were c i —

ibrated in the field (prior to be ginn in- the tests) as a final check on

the  laboratory calibrations . The calibration method is described in

A nn- nd ix A.

9. The electrical cable f ’ rer : each of t h e  five pressure transducers

was threaded through a protective conduit that terminated in the gated

intake tower recording area at el 987. The s ig n a ls  from the tr . ; i I c er :

were amplified n-nd then recorded by an oscillograph (Ficure 6) at chart

speeds from O.~4 to 1(1 .0 ips.

Other In strumentation

10. The d i sc h ar g e  m easuremen ts , conducted  l—y local U. S. ieolo ’ical

Survey personnel , were made at a b r i d r e  31)4 mile 1 W T I S I  S -as c f  tE-

10



dam (see Figure 1). The instrument used for measurement was a Price AA

Current Meter .

r ‘i~ 
‘ e

L~

• • • .  ~••~~~ • • e o

• • ~ •

- 

L~~j  S e e .
• • • • •

- • 

• • S •  • • • -

Figure 6. Recording equipment

Test Procedures

11. Four tests were conducted at Felvern Dan: Soc flood- ’ a ’

system measurements. For these measurements , th e co nt rol ‘ate: w m ’

var ied in number open ar id percentage of opening . Dii- - to ‘
~~~: ‘

discussed time element i nvolved in allowing the downstre e . w~~
elevation to rec ede , only two tests pe r day could i- c n a-i a . The t e st

condit ionis were:

Test Gate Openings ,* f t  Discharge Pool Wa t er  
- 

- -n n:
No. Left R i - l i t  C i ’ii El i — v a t  i o n  c-m I en - tom’ - F Fat-

1 115.0 12.0 5570 Ifl’C.SS 75
2 5.0 12.0 51)10 1- ~H3)4 75 t O

3 5.5 .5 5250 101-1 . 75 30
)4 12.0 0.0 aD .15 75 35

* Looking downstream . 

~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~—~~~~~ -- -~~~~~~~~~ -~~~~~~~~~-- - — -~~~-- -~~~~ -~~ -~~~~-



12. The test program consisted of static calibrations followed by

the test runs under specified conditir~nn :. The tc’st rr - ci -lun’ e- . were as

follows :

a. Gate settings were made .

1. All piezometer systems were bled.

e. All participating personnel were alerted .

d. Recorders were turned on to warm up.

e. After all piezometer readings were taken , the last port i on
of the test was recorded on the oscillograph charts at
speeds from Q,14 to ~4.O ips and from 1.0 to 10.0 ips .
Information pertinent to each test was marked on the
oscillogram .

Test Data

13. The data consisted of:

a. Piezometric head readings for che 12 piezometer pairs .

1. Temperature , discharge , and reservo ir pool elevat ions for
all four tests.

c. Nine 2—in .—square plaster casts of the conduit wall.

d. Oscillograms of the pressure transducer readings .

12
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PART III: - TEST RESULTS

Conduit Pressures

114. Pressures were measured along the conduit wall during tb

flood—control tests to obtain the hydraulic grade line:. The hy lrau.lia

grade lines, determ ined by the least squares metho d , are plotted in

Plate 2 for pressure flow tests 1 and 3 arid the data for all t est :  an” -

listed below.

V 0 l’ s
1 i u::ater t~I 5— ’ :5 r

- • 1 r - -
~ t ~~~~ - -~~ 

• : -~ - 
-
‘ - ‘

1, 2 +55U .58 ~~~~~~ -- ~ ~ - ,~~, , - -  , -

3, 1 , - + - - 9f5.~~ 0~~
- . - ~~ .‘ • .oo ~i ‘ .

-
, ( l+’-5U 0 . 3 1  078. . - iI,n , e-

8 11~~~~) 5 i -  0 . 1  ~1’H l (t . ~iO .15  0.15

÷ 5 5 1  10 . 12 Q .15 - i (2 , .j :  ~- .5o
11, 1? - +- 5D ‘ . ~~ F~

- . j ~~ 3.35 - ‘  1 i ~~.

l’ ,1~, ~+ 5fl I 1 . 1 0 0  1 .80 •~~~,0 O
15, 1’ 1÷ S - ‘ . 0  .50 0(1 .85 - “ - 1  .25 i’ . -

l7, 1~ - + 5 0  I - ‘H  92 -1 .7 0 0(~~~ .9 f l  ‘ ‘ .70
1” , 0 - + - 5  ~~~~~~~~ ~ 0’ 1. 0 )  960.2-5 0 - 1 . 5 0  , I~~ , ’ 

-

:1 , - - - + -  50 .01 i’ . .- 010 .00  • - .15 -“ . 15
S t , S - +  :~ 

-
~~~~

- .~ 8 ~~~~~ 1 1 .05 - -- ,~~~~~ ‘ . 1-1

1 :1 l i- - - ; - :j - :n 10 3 2. 5 5  1 - 3  .31 a . 3 ,

A’j -r’i a- - I i . : - ’ l . - i ’ , ’ 1 , ,  - ‘ f :  1
, , , t * *  5250  **

l v - -- , m ’ ~ 50 . -iS t.~~o~- 
—

o- 1r -v-~ - i 5 ’~ 1 
1n - H ’ ’  :u ’ - t i c i -m t -0 . ) l i [ ~ ; . ,

an t ’  r 5 . , 1-i

* 1 1 = . n - - :- U ) ’  i :  I s  - - I ’  : - - - ~ 
-
. 1 -  = i : .  ‘ n ‘ I ot ’ ~ X j 5  0’ ‘5’

** ‘ : ‘ - i — - -

Res is tance  and intake loss c o e f f i ci en t :  war - lietarmi ne I fi- ip~ the

hydraulic grade l ines of tests  1 and 3. Tests 2 a o l  14 , as s t-I t ’d

previously,  were si ngle—gate operat i ons in which full conduit 5 m w  — l i - I

not occur . As ii result , the hydraulic grade l ines actually l a i r - s e n t

the water surface el - t t , i  s i :  and are given in Plate 2.

13
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Re sis tan i :~ loss ~~c’fficien

15. The na: 1 s tance loss cu at i ’i ,i i en t , s  f w o r n -  de t e rmined  u s i ng  the

[ t r ’cy_ ,Oe i sbach r e s i s t a n c e  coei ’ l’ icj ent  e q u a t i o n . This  equat ion  is

de f ined  as:

i-I

f =  (1)
(L \  V
kD) 2g

W h O  i , ’

= end loss due to normal boundary friction , ft

L = length of conduit over which the head loss is dy.- - r ’ n - , inad , ft

D = equivalent hydraulic diameter ; )~(cros :— :ection- ~ :nrca/wette:
perimeter), ft

V = average velocity in condu i t , f t / s e c

g = acceleration of gravity , ft/soc

16. TIr e r e s i s t a n c e  coel’f i ci en i t , s f or  t c- st :  1 ansi 3 we~ e ccr .~ r~ ed

using the n ’ e s l : tr i n i c e  head loss f ran  t i e  lower an al  :5 the  c o n d u i t  t n ’ a n —

~n s - - ~~o ion t o  t ao  out let  (hln ’,a 1). As a : ’- - 0t  of t a O  t oOt  ~ : am’ -’ t n —

i n s  ~e- : H i t i~~m i:  ( s o e  t a  n a t i o n , ‘ i - t ’i” ti  :. 11), tes ts  2 and 1 c:’ , i b it - : i

on em — ch a n n e l  f low ; t i r o r f -ar ’ - - , ‘ b e  r e s i s ta nc e  loss : - oc f ’t : i e n t s  wor e rot

:-s:f it o- i .  T i e  i’1 /i -O1-is rn-is1:- -cc H for m l’ s: i r e  f low in t e st s  1 and 3-e -

were 0 1 S t o L e !  us i n n : :

R = ~~~~ ( 2 )
C V

wi ‘ - n ’ - v = k i n -n : ) i s ’ v i  :cosi tli , f t ?
/sec . The rea l Ot t i S ’ -  c o e f f i c i e n t s

a:. I I’ - - r i - - i  - i s  n u n l - ’-r :  ~oi t e s t  a 1 and 3 an~~ ci yen in he tabulat ion in

‘I n igr i 114 . F la t  a 3 i s a plot of r~-s i stance I ’ l l  - - m s  versus  R e y n o l - in

- S ‘a: I wall n ’oug} nc - : :s .

1)4
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Cast
No. Station 0 , ft c , ft = 2c e/D f

14 2+ 145D 0.00031 0.00062 0 .000059 0.0107
5 2+ 145D 0.00029 0.00059 0.000052 0.0106

6 o+145D 0.00110 0.00230 0.000200 0.0137
7 0+1450 0. 00039 0.00077 o.o0006i 0.0111
8 l+05u 0.00036 0.00072 0.000063 0.0 109
9 l+O5U 0.00063 0.00120 0.000110 0.0122

10 2+O5U 0 .00014 6 0.00091 0.000079 0.0115

Average = 0.000079 0.0110

In take Losses

18. The intake loss is defined in HDC 22l—l~ as the total a va i l a b le

head rn , i m n u s  t h e  velocity hi-a l ‘u n - I resistance loss in the c o n d u i t .  The

in take  loss - t o s - i ’ f i c ien t  K i n — lu-des all losses through the intake
e -

sect ion , t o t ,  excludes t m - -  -a t e  l o s;  for par t ial  ‘a ’ - - o pen ings . Tests 1,

2 , an -I in w”x ’e for full  mt  - - al an 11,S5 an-I t est  3 was for  a p ar t  ial gate

o n - e m n u , ’. However , as stated i — m ’c- ’H :u o l S , only tests  1 t n -I  3 were full

c u r i d u i t  flow runs .

1-i . The total losses of the intake section wer e  ob t a ined  Fr au the

d i f f e r ence in the pool elevation and the total ener ::- grade l ine ele-

vation at the lower end of the condui t  t r a n s i t i o n  sect ion (: tcn 3+115).

The intake loss coefficients obtained are given below .

est 
K *  K** K tNo. t 

,,~~~~ ,,,,,,, 
e Corntfl en ts

1 0.28 0 0.28 2— gate  a r - er a t , i on , full gate openi ng

3 0.50 0.22 0.28 2 — r a t e  operation , part ial gate  openin s

Coe fficients  in both cre comput ed on the basis
of the velocity in the condui t  proper

* Total intake loss coefficient = ( t o t a l  available he-a l — v o lo c it y
r r e a -1)/ ve l oc it v  h e a l .

** Partial gate o p e n n i n n t ’ los:: c o ef f i c  i c - n t .
‘5 Intake loss coef f ic ient = K

t 
— K

The intake loss coefficient obtained in this manner (0.28) for tw o— s’nr i e

operat lHn compares favorably with the value (0.25 ) obtained for ‘w - ,’:t’ i:

16 
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operation of Fort Randall.
1 

The additional loss due to partial gate

opening was estimated using the operating conditions governing test s 1

and 3 and assuming that the values of Ke would be the same for both

tests.  The K value for test 3 was then foun d to be the d i f fe rence
g

between the K and K values for test 3.
t e

Conduit Wall Pressures

20. Pressures were measured at transducers Tl—T 5 to determine the

average wall pressure and fluctuations. Plat e 14 is a sample of the

oscillograms obtained from test 3. The most s ign i f ican t  aver-ice s- r e :—

sures and fluctuations are presented below:

t e- , c — ’ — : 1 - - k — ’ - — :  
~~~~ 

‘ 1 - - ,

‘rc-: ,. - ‘- s : - - ’ , I i’ -:: a’’ - I st-si’ ci’ - 
- — - -

5 - . a, 5 - , ’ -~ ** ~ I” :5 - a — - 
‘ “~~ - ‘ - ‘ -

3, a , a ~ -I- i - +  am ~i1 ’ 2 . a -  c’- , , -‘ “ ‘ -0

:s -+  -  “ 1 . 2  it , ’ : ,  ~~~, : “ 7
; m  ; ÷ :  -‘ ‘ .1 ss,~~, ’ -- .50 ,1i:
- I - n , + ~“ 

- 
,- ‘  1’ .- - - ,19 ,1,

T5 - + - - “~~ 3 S’ , ’ ‘- ‘5 1

S - ci 51 -11 -- , — . 51 — —  — —  0 - 
-
‘ - -

‘r2 “ ‘ .0 - I . , — — ——
— —  — —

- ‘ — -‘ , B i  — —  — —

I , - ‘  , - ~ 5. -r e - ——
— ‘a , ‘ n c  , - , -s .7  ) O l O  0 , ,~~~s

1 , ‘ 1 7, 5a 71
T3 “ ‘ . 1 i - - ’ - . ~ , 2’c : , 5c5
‘:1 , , , a’ ( , - 0 .13 .

I i~ 0 , 13:

I I n .  11 ‘-  , - a  , I, , - . 58 —— =

TO : -;  - 7 1 , --

TI ‘- ‘ .1 1 , 1  3’ - . ——

0 3.1, --

- a’ : c t ’,’, r I  ‘:~ I :0 cs,
* 5 :’ I , ’ ,O f i : r— - -: . ‘ r ’ 1 ’- , ; L ~~~~~- : ’s : ’ , :— - - , ‘, r’ , , - ,s- .- y ‘ “ - 5-5 ;

** U = , :‘c’- ”e , - ,,c - c’s:,,

Exit Portal Pressures

21. The elevations of the hydraulic grade lines at the exit portal

at Melvern Dam were determined by extrapolat ing the ful ly developed

piezometric grade lines to the exit. The pressures -at the exit port al

17
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were somewhat less than those observed at other dams (see HDC 225_1),

possibly due to the broader base of the horseshoe—shaped conduit .

18 
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22. The conclusions result lr i ’ from analyses of these prototype

tests are :
a. No critical pressures or pressure fluctuations were ob—

served on the conduit wall during the normal operation of
the dam.

‘b. Intake and conduit resistance loss coefficients are compa-
rable to those computed from tests of similar dams.

C. The tests of single—gate operation indicate that full con-
duit flow cannot be obtained.
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: :s IX A :  F ’T i- SD CALIF-RATION OF IRE UP i-~ I’Rj Ij 2 1/ 5 ’

1. Fl’- - ,0c ’ll’t -  t~’ - n r n : - i a n ’r, s’c’ (ac’ well as - a t / i a n ’  instrumentation) O c ’ S  In

arcs ‘,-‘~~ -~~
- test:; : ‘ l - a i n ’c, : those discuased in this repo~~ are c u 1 i 1 1”~:, t- -.;

i~, tin : l’i~c-co~a~. 0 ’’  i c  fam’e and after t he  teats. It is desirable to con-

duct a ch eck on t i n s -  c ’ n L i J ,- :’a t ions  in t h e  field just prior to initi tti r :i ’

the tests . I~c’ne-i i -ite resulta can then be observed with more confi-i’:a-:-:- .

a . Field ca l ibra t ion  checks are made where conditions permit. For

example , dur in g  lock tes ts , pressures Tarn be checked against known w - :aer—

level elevations in the lock chamber. In conJui ta  wi th  downstreats con—

trol caSes (rare), checks can also be ncc ’Je on tr ‘in:- - iu ce r c  inc’t’tlled

the conduit wall . As another example , for dissolved Im X V - ’r’n I -e ar  a ’ ct’ c,ts ,

titrations of samples from the same point  c’ a 1-c maic to c,,ec-: ele ‘t r ha”

readings .

3. In many cases ,

field pressure calibrations

a ’ i r i r n a , t  be male beca-j:;e a, c ’—

ccc’:: to a known precta’nre Ic’ -

not available. The :hydr :iu_ 
- 

-‘

k 

lics Laboratory of the U. S.

Army Engineer Waterways Ex— -

periment Sta t ion  has ii- ” ~aed -

a system that can be use- i  
- 

‘
, -

for  t h i s  i i rr o c’e  in s : c r n ,-c’ ‘ 
I I

coal::; , as slur i rn c :  t i l l :  0telverl~ 
- I

Dam p r o t o t y r I c -  t est a  (Fl - — — 
-

ure A l ) .

14 . S ij i ’  S I  .1 1 ‘ c l i—

ai s ta  of ‘npgl yilnl ’ cc’,:’ reared 
, 0 - -

air to f i t ’ fll’~~, : ’I1l” S

I n- ’ ’ ’ ’ l ’ i t ’  I :  a i ’m . The a i t —  -

- - - 1 i i ’ - : , ’ ii” - ía c’ “c I ~run 
-

c’ ~~~ - ]  h — a ’ j  h i r a t  a I ‘ - : i n ~ ’-j o r n  R h  ‘lire Al. T ’hc-l : aol il -r a t lisa ak of
1 Ia ’  ‘ -

- n ’’ ‘ 1’’c a’ - n ‘-

- :t ~e (or ‘ t n  r t - i ’  ‘i ,  shown -

Al

rll” ’TI ’ ’Il’Oi ‘ ~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~ ~- ‘ - -



in Plate Al. At this point , the pre ssure t ransducer , in i ts adapter ,

has been installed in the mount ing plat e and the cable has been run

through the connecting conduit to the recording station . The mounting

plate has not yet been inct al le - i  fluc ’i i  w i t h  the  condui t  wall.  Then ,

the f ie ld  cal ibrat ion mo-a~n S i n g  1-lot - car l  be boltc,i f l ’ ich w i t h  t i ne  t i’ar: . ;—

ducer plate and air pressure arc-Lied from a cornnr’-c,:cor. At t~,ic’ tin ’: ,

t:ie galvanometer sh i f t  cac’ccd b:’ taic’ ~rc-asur’: Lo r’ec- :r-I-:J on to: oc

Iogi’a:-a chart (Plate A2) . The l i a r l a - c enent vec ’;a . :  h ; ’-:~::::n’ e re1atjo~nsi,i;

Ta:: then be dete;’nirnel ari-.1 ca’::i-al’e-I with the lacan’a’,,-:r.’ ca 1i-5 r ”c t i a :~.

5. Such a comparison is presented in Plate A2 far  pn’eaau rr- tra~:,’- —

ducer T3 of Melvern Dam prototype test 14. For comparable dic ’~ - l acementa

( s tep  c ) ,  the ca l ibra t ions  are wi th in  3 percent and -are- t h i n : ’ consi

close enough to conduct the test without ad jus tments .

4i~
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