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he POrting strength of a pipe after €rac

Nlay IS: I916.

the supporting strength

t g7
ests indicated very clearly that
ded upon the bearing

O .
pf)‘:]};:(ilpe after cracking depen
Which the;he 5911 at the sides of the trench. The soil in
e e tests were made was probably more firm than
Supportinge in drainage work so that the values of the
Paring W%hstrength after cracking are va'lua.b]e for com-
R el each.other rather than for indicating what
xpected in other places.

stan(;il};fl Plpe‘laid‘in concrete cradles as specified in tl}e
0ils’’ v specifications for ‘‘Concrete Cradles’’ for ‘“Solid
porti()nedere .’tested as cla_ss giilihe concrete used was pro-
trench w ‘I :8, as mentioned above. The bottom of the
ins, of Coa5 shaped to fit the lower go° of the pipe an.d 2
of the tren?;-Ete placed on it. The space between the sides
of the im h and the pipe, about 275 ins. at the mid height
eight EfPE, was then spaded full of concrete up to a
above t}, On.e'fOll‘l'th the nominal diameter of the pipe
ing gt e mid height. These pipe had an average crack-

rength 64 per cent. greater than those of class I.
nation of the earth bed-
described. The bottom
er quarter of the

i“gsC I:Scsi 5 beddings were a combi

of the tn the concrete cradle just

cirCumfere“Ch was shaped to fit the low :

and the r?gce of the pipe and the spaces between t.he pipe

Concrete i ’Ie‘s of the trench, about 3 NS filled with 1:8

Per cent. hese pipe showed a cracking strength of 46
. greater than those of class I.

Soils]‘;},]e third (:IHSS of concrete bedding for solid or firm
anq W'as class 6. The trench was dug with a flat bottom
iametzs about 6 ins. to 8 ins. wider than the outside
‘ConCreter of the pIpe. :l"he pipe was laid 1n the trench and
e co poured in at the sides, car¢ being taken to get

oncrete well around the pipe. Tests of this type of

edd;
ng were made with two grades of concrete. In class
ass 6-B a 1:8 pro-

d a load 96 per
Those of class
ent. greater

pOrtiz;nI ; STmixtL}re was used and in ¢l
Cent gr;} ¢ he pipe of class 6-A supgorte
6-B deva er than class 1 before cracking.
thap eloped a cracking strength 80 Per €

at of class 1.

It i :
IS not certain that the tests

Um .
S th:“lppgrtmg strength of the pip
Imit of the apparatus was reached on several

Casiong )
oL arllom_ When a large load was left on 2 cracked pipe
eranuy considerable time, the uneven settlement caused
Um blements in the best apparatus. However, the maxi=
More t(;]ads recorded were-very large, the average being
a i o . .
&ddings_n twice those supported by the pipe in earth

determined the maxi-
. e of these three classes

T
he tests of these classes al
king depends upon

& beqy:
- Dearing power of the soil. For example, the average

axj
gl‘ealt?um loads supported by the pipe of cl
r than that of the pipe of class 6-A. These two

Clag
Se v
c]assesévere the same except that the concreté used In
-B was a leaner mixture than that used in class 6-A.
oradual one

€ Vield:
heSy'eldmg of the lateral support Was a g
lied load

e}EEStS all indicated that if the maximum app
ave been held for a longer timeé, all the pipe would

ave COHaPSed_

hte pipe of these three classes show
o develop side cracks at or ned t
at the sides. Where-the side cracks in the pipe

pO'sitzlow the top of the concrete it usu.ally crack«;d
“Oncret the crack in the pipe. In each case in class 3 the

€ cra was cracked along the centre-line at the bottom,
hot ¢k appearing simultaneously with the crack i the

to
Qrack?dOf the pipe. In a great many cases the cradle was
tio near the lower 14 points by the continued applica-

Pressure after the pipe had cracked.
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The pipe all cracked at the to
. F p at the same
L?gdlthim at' the bottom. In general, the deve]opme?; (])?SS
single L_rac.k at the top was indicated by a slight dec .
;n thhe indicated load, and the appearance‘ of cr:éliea?e
l)ooatd to%‘ﬁzdsi}:jznf;n lla{y a marlllmd decrease in the indicstelg
£ 3 >racks usually dev i
was being again raised to that at w]fi]g}?iqlu‘:,ehéleththe i
in the top or top and bottom. (B el
% I;I;]h]e Zeddlpg destgnate(’i‘a:q class 7 was patterned after
e Philadelphia method. This type of bedding or cradl
::;Oltl}l]d be eqtuallx effective in all soils firm enough toc:ﬁovi
e construction. The trench wa itte wi
than the OUtSid(? diameter of the pipesagggthi Ez)ttlteo 1‘:”;{?‘
flat. About 3 ins. of 1:8 concrete was placed thl ftli
width of the trench and the pipe laid upon it4 G e
was fther:hplz;ced around the pipe to a height .of 6?2?‘6:;
one-fourth the inside diameter, above the 1
pxge. This l')cd.ded the pipe in concrete fotr)oztlt?int]tlgf't'he
go° but furnished no side support whatever, as th Ozef
of the concrete was just about even with 1h’e fe vt
e surface of
The pipe of this class show Z
before (?rac_king' 82 per cent. larg:rdtl?zr:n‘lt‘l;fg‘:lcngm;ength
As these pipe received no side support the}; col].aC fls; #
soon as the main fractures were devel’oped. 'I‘}';ep:e i
all cracked at the top at the same time, or before tilee p(lin
at other points. In no case did one of these ‘1 e cV 1k
th'rough the portion bedded in the concrete. TEep enmcl
failure was at the top and at the sides at the topgof etr}?
c'oncrete.. Some pipe also cracked at one !4 point at thc
side but in no case at both sides %/ points. b ‘ X

An examination after the tested pipe we
from the concrete showed that each ofr;hpe co;:;etr:T:')a‘iiei(:
was'free from cracks. It may be that as great a sup-
porting strepgth can be produced in the pipe with a lig‘htsr
cradle of this type. This type of cradle is easier to con-
struct ;}nd rﬁgulred less concrete than some of the other
Z{I}‘)ee;gtl}?s_ which the pipe had no greater supporting
As it was impossible to secure soils which would re-
produce .the conditions met with in work in what are
termed yl_elding soils, a condition which was more severe
was provided. After the concrete in the cradles had set
the earth was dug away at the sides down to the bottorr;
of the concrete. This method gave the pipe no side sup-
port except that furnished by the concrete cradle. i
Tests were made of pipe bedded in ‘‘Concrete
Cradles’’ for ‘‘Yielding Soils’’ as specified in the ‘‘Stan
dard Specifications for Drain Tile.”” In class 4-A a 1: g
concrete was used and in class 4-B 1:8 concrete. b
The trench was dug 10 ins. wider than the outside
diameter of the pipe and with a flat bottom. A 3-in. layer
of concrete was placed in the trench and the pipe laici ugon
it. , Concrete was then poured in at the sides up to the
specified height of ¥ the inside diameter above the mid
height.
The pipe of class 4-A showed an average strength
hefore cracking 38 per cent. larger than those of class 1
while those of class 4-B supported 50 per cent. more Ioa(;
pefore cracking than did those of class 1. The fact that
the cradle of the leaner concrete gave the larger support
is attributed to the fact that the pipe of class 4-B vf/’ere
laid before those of class 4-A and that cool weather and
frosty nights prevailed after the cradle of class 4-A were
poured.
The pipe of these two classes usually cracked at o
near the four 1{ points at the same time, though the s'dr
cracks were often at or near the top of the concrete llg



