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at the sides of ihe pipe, the

by the smds shear resistmce-

The effective süength of the

pipe/soil system dweloped by a {lexible

pipeline can be rmarkably high.

The pipe/soi1 systo concept does

not apply to rigid pipes as they cmnot

deflect widout crackins. Thus the

embedment cannot provide them witl

Rigid pipe is stiffer thm the soil in

which it is embedded. Thus who the

soil above the pipe is loaded, it tods to

consolidate doM- wa.d, thereby

transfedne loads to the stiffer pipe.

Loads on a rigid pipeoften actually

i"üease wirh tine. Flexible pipe is le$

stiff thd its surroüdins embedment,

md thus when vertical loads are

applied, the pipe deflecß, tresferring

the load to the su.roundins embedment.

The resulting soil arching ellect cm

caty almost all the inposed load.

Experience demonstmtes that

deflection of buried flexible pipe will
continue for a period of time after

conpletion of pipe 1nstallation, before

final equilibriun is reached.

Thus by measuring rhe deflectioo in

the pipes shonly aier layins, it is

possible to accurately check that rhe

obedmot od compacdon effort is

suffici t ro provide o adequately

srong soiypipe srslm. This is a major

advmtage fluible pipes have over rigid

pipes. Vith risid pipes ir is nor possible

to ihhediately che.k wherher the lipe
obedment provides it with adequate

protection, and my deficiencies may not

become apparent mtil wetl afto the

For HDPE proffle wäI pipe (i.e. Black

Brute) the ASTM Standard requiE a

60 % deflection test without any form

of structural degradation. How«er, to

ersure joinr int€srity and full pipe

lydraulic pedorhance it is .onmon

plactice to li,bit the long term defle.tion

to 7.r% ar r0 years. This obviously

alows a significmt safety margin for

rä,litional ,leflertion ,lle to , rnloreseen

Vhilst the reduction in cross{ectional

are caused by deflecdon affects the

pipes flow capäcity, the reducxion n

The

mechanism tends to form an

'arch'in the sol over the !ipe. The arch

relqes the pipe of ä prolortion of its

load- In strong soils, this arching effect

can be very significänr, ald lesearch has

shom that often very llttle ol the

imposed load is trarsferred to the pipe.

The concept ofarching explains why

sub teüäln pa$ages remaiD op .

Arching cm occür in,I soils rhat

have an angle ol internal friction greater

rhaD zero, which includes a1l sranular
sons dd nost line srahed soils in the

dralned state. Arching comes about by

rhe graiD ro grain contact of the soil

partjcles.It s a form of shea! resisrance,

and ls as stable ad permment as other

forms of shear resistaoce. Forexample

foorincs founded on sand are supponed

Research, conlirmed by actual lleld mea3uremenls! has shown lhat
pipes made of HDPE (such as Black Brute) undergo at !ea3t 8096 ol
the 50 ye., predicted dellection in the lirst year.

Funho, over 7r% of the first year's

deflecdor occurs within approximately

2l days.

minimal until acceptabty, high

dellection is reached. tuy reduction of

flov capa.lty.aused hy deflecrion in

plasric pipes is usuäly nore thm offset

by its smoother bore and reductior in

the number of ioints when compared

with lisid pipe sysrems.
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