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:ff@;stuﬂies were“established and decisions made on'the equipmﬁnt-ard '

f*-; in$trumentation needed teﬂt s*andards, and tne;t"*hnique 'tc-be appl'aﬁ'

' *.V_L'fgf test equipment were determinmd._ Field te'rn

' *g}f_during¢the sum@er manﬁha of 196& 1965, and 1966

:unreinforced concrete pipe aince 1955 as 1ow-head irrigahion 'an&uit.

PART T INIRODUCTEON

Contract No. 1h06-300-1373, dated July 15, 1963, callting fox .
“studies and iﬂveﬁtig&tions of operation and melntenance problems and
watef conservation facili%ips iﬁ irrigatad afsas"; was drawn befw&en

the Euraau Qf Reclamation, the United Statas Department of Interlor,

&nd.ihe Balﬁ Hiver Pr@ject; Phoenix, Ardzona. A aspecific objectlive of the

contrect was %o est@bliah a program of studles and investlgations to
determine the ca%ffiéient of roughnesa for continucus, unreinforced

congrete aasf«inaglac@ pilpelines,

d@nsult&tions were held in late 1963 hetween represant&tiveﬂ of -

-.tha chief Engineer 8 Office Regicnal Office, and the Phaanlx Development'f_f" =

,._Officag Bureau of Reclamation, and the Salt River Projact to plan ﬁha S

";f_fDuring these conferencea, the. exﬁent of tha testa and

¥ 19639 test sites pipelina 1n5pection and the install&ti_ﬁ kzlfth -

ad&ta were callected

H The Salt'Riifr Progeat haa usad two types af castzinnplace

:"ff 1They_§rp classified in thiﬁ Pepﬁrt acs: ording ta thair method of aonn.-*3-=“*:'"

jfstruction - more specifically, accmriing to ﬁh@ kmnd mf inﬁernal forming" o

uaad One typ& uses metal famma, while the othér uses an inflated

ruhberized fabric tube Refersnce will be msde hereafter to these Bypeas

88 "meta) form” or "inflated tube "




METAL FORMS =- They are made 0f gheet aluminum, approxim&tely

four feet long. When place& in the casting machlne, they overlap
slightly and are hooked toge%her tao provjda a continuous Porm, The

forma require & Lruss-type sprea@er bar for support of the upper
three-fourths of the pips. Sawe 2 4o b hours after pouring a pipelineg_
following the initial set of the concrﬂta, wmrkmen TEMOVE the spreader
bara, break the. mﬁtal f@rmu L@Gs&s gnd Temove tham fram tha pipe for rew.
vae In the next day's operation. |

INFL&TED TUBE ww ¢ha tube is placed in the prepared pipe

S ___'casting treneh, :Lnﬂa.ted to S speeific. pregsure, md, inser{:ed, Anto

"':"'--Jthe es,stlng maehina to Drovide ‘the antire:aupport surface fcar 'the '::'.-

3 intermﬁ}, eircumfereme of ‘bhe pipe. After tha cancrete ‘bagms 'Lo set

j_-the tube :w deflated, and removed for re-use.

Eoth t"'aa af_ pipe hmre tm same dmensimnal anci materia,l
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'.7 fpipelin;5ﬁvith greater Toughness and r351stanca tﬁ flgw.;--;* " ~“ .

ii_a factor afféctiﬁg zhe rnughness cnefflcientl.of_cast in-place_pi:e.

f}V"?four lo¢atians, the charga in values was beliavad to be caused bprhysi

PART IV CONCLUSTONS AND RECOMMENDATION

A, Conclusions
1, A valid "n" velue in Manning's formls for unrelnforced conervete cast-

in-place pipe 1s 0,013 for pew pipes and those having an 8ge to 10 yesrs.

2, The type of internal form used in the construction of casteinsplece pipe

haa an effect on the roughness coefflclent, Pipelines constructed with the
inflated form have at 1éast 0.00L lower "2 valus than those eonmtructmi

with metﬂl forpe=provided their conztrumtan guall ty is agual,

3. Thﬁ maintenance of high standards for mater;al and wnrkmaﬁahip during

..the construct;mn of the. pipeline il necessary to yro&uce smuoth flow surfacea

and & minimum resistanea.ta'flow,. Inferior stanﬁards and/or tha malfunﬂt*on

: : ff'*nf tha pioe acnatruatien m&chinery or equimmamu 15 very apt te result 1n _'

“%h af the test §er10d is insufficient to show that aging 13'”

'rived at_la of:thejlé test=locationa showed nc change'in the seg

At each uf the oth&

ﬂ'5 Pipa diameter or quantlty of flow aLq nmt affect or a& @f‘tﬁe g

-

values, ?Ape diamet@rs rangad £rom QM to 5& inches and flow q&&ﬂtitieﬁ'

varled from 2.2 to 62.5 cuble foet per gecond In the fests; there was no

apparent correlation ef sither the pipe diemetar or the flow'quantity'with

the "n" values derived,

- 52 «




The aﬂalysis of the total grcup of’ dﬂl uast r@sults g&ve én f.
svernge "o value of 0. 01152 &n& a standaxd devi&tiﬂn of Q QQlTﬁa _
Siaaificantlyg 91% @f‘&ll thg valueﬁ Were less %h&ﬁ Q QldO En& 86% were.

The gt&nd&rﬁ ﬁeviatimm values for. the ﬁot&l grmup mf tests an& :ﬁ.

for the me*&l fgrm pipe ware compa%able in. magnitudee- Tha valua f@f the

'inflatedwfmrm pip&, h@wever wa s ccnaiderably lowgr indicatiﬁg & 1esser

ﬁegrée of varxati@n and spr&ad iu tneﬁe rasultsa




" vaﬁn&s wore iﬂ@@nﬁjﬁhént and gen&rawly hizher.

L n, values awd determ&ne 1f any change ia the phys*cal characteristics“;f'w

"?*nf the plwe cccurs ovar a 10mger p&riod @f tlme

6. Fﬁdiwe ? ig the pipelines apparently increases the flow reslstance,

Ty thase lﬂc&ﬁiOHS where considerable sediment quantitles were enoounze“&d.

-  mwhginmlmelﬂmgﬂym nemely Sites 13, 15, aand 17, there #lso the

li i

The av&raﬁe of the

- tas% vamues from these threa sites was 0.01393 compared to 0O, 01152, the

Bverage of all testsn

. B, _Raﬂommenééti

EEgau$& @f the relative newness of cast-in- place vonerate

-pip&, ib is “e"ommandad thiat the stndy‘ba repeated, in wholg or im

';p in 197u=?2 This wauld ﬁerve ta oorraborate the findinga on




