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The standard for vitrification must, therefore, also be

| a.rbitrary, and it depends not only upon the degree of de-
4 Sitable toughness, but also upon the properties of the raw

Materjals used.

1 Defects in clay pipe are fire cracks, Dblisters and
aminations. These imperfections should be avoided so
sar as practicable, because to some extent they reduce the
trength of the pipe. The reduction is found particularly
Whe'n the fire cracks in a pipe are abundant and exten.d
ar into the shell. It is also found when the material 15
AMinated and particularly when the breaking shows

ol SPlitting between layers of material. Blisters, unless very

deep, do not affect the strength, but rather the service-

. in ant bility of a pipe.

o The permissible limits of these defects should, there-
re, also be arbitrary standards, depending upon the
Purposes for which the pipes are to be used.

- Where high strength is required, fire cracks should
te rare. Where they occur they <hould never extend into
Stre shell more than % in., irrespective of the test for
caength.‘ Where laminations occut in pipes such should
* Use rejection, unless the tests for strength are quite

Atisfactory for the proposed use of the pipes.
i Hair cracks are caused by shrinkage of the cement
Uring the process of drying and setting, and when ex-
‘Dosed to a material drop in temperature soon after setting.
de The permissible limits must be arbitrary and should
uSpend upon the purposes for which the pipes are to be
¢d. Such cracks unquestionably lower the strength of
s: pipe. They should therefore be rare, am.:l never de-
Shsly the continuity of the material of a section of the
Sectl‘ more than 1 sq. in., and ‘S}xch depreciated Ccross-
i ‘ons should not be less than 6 ins. apart. Such indi-
andual hair cracks should not exceed o.I mm. In width,
|t Ol nof Be more than 2, ins. dong;and Ot PEaSs
ate the shell more than 8 in.
pi Thickness of Shell.—The thickness of the shell of a
inpe, to resist external and internal forces, .st.rlctly spea_k-
fr§’ should vary with the qualities of the original material
YoM which the pipe is made and with the treatment dur-
deg its manufacture. A thinner shell of tougher and
inser material may resist greater pressure than a thicker
Pe which is less tough and compact.
to Th_e committee therefore believes it would be.unsafe
th Specify a definite relation between diameter of pipe and
€ thickness of shell, and that it must be left to the
o;;:ra“tee of the manufacturer that the pipe which he
o 'S for sale shall be, in all cases, of sufficient thickness

Withstand the standard crushing loads specified.
thickThe committee favors the establ'ishment of a rp'mimum
to ness for each size of sewer pIpe€ and submits, as a

\Sult of ]l the available information, Table 111. for con-
el‘ation.

tl:;nand at times, for cheaper pipes with thinnef shells
Qasn those above specified, but it believes that m_suc'h
Otes the understanding should be clear that such pipe 1S
Classified as standard pipe. i i L
Rt here may also be a demand at times,’ for pipe which
s ant safely sustain a greater weight than the above
pl_Ovt.lau-d- In such exceptional cases, means should be
citg ided for securing the necessary Increase of strength,
r°u:r by embedding standard pipes in concrete or by sur-
esi ding them with concrete of sufficient thickness to
St the greater weight. ,
as Engs of Pipe.—The ends of pipe shquld l:-ue so shaped
app:) permit the making of a joint which, in strength,
Oaches the strength of the pipes in resistance to shear,

The committee is of the opinion that there may be a
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bending moment and crushing stresses, and which is also
sufficiently impervious to the passage of water. In
vitreous materials it is impracticable to obtain that ac-
curacy of dimensions which will permit close contact at
all points of the pipe ends, and for this reason the strength
of jointed pipes in these materials is to be secured by
means of the jointing material. For this purpose it is
best to have space for ample jointing material such as is
furnished by extra wide and deep sockets. The octside
surface of the spigot end and the inside surface of the
hub or socket end should be unglazed, or else these sur-
faces should be scored with V-shaped depressions to pro-
vide for a bond with the jointing material.

Where the ends of pipes can be finished to true sur-
faces, as with cement-concrete pipes, it is practicable to
shape these ends as tale and female bevels which can be
brought into close contact throughout. Such a joint,
when covered with a suitable layer of cement mortar to
increase the rigidity and to prevent the passage of water,
is quite as satisfactory as the hub-and-spigot type with

Table I11.—Minimum Thickness of Shell.

Diameter of Minimum Thickness of Shell, in.

Pipe, in. Vitrified Clay Pipe Cement-Concrete Pipe

53 e e S 5% 3%
B il R ot e i % 7%

10, T A U B 7% I

T R e ST Al I 1Y

BBt g ot v bl 1Y 1%

pepias ot ORRERG L 1% 1%

o S g R kAo 124 2

S S A T e I’/ 2Y

T AL S S 2 2%

A S NS A M T R 2% oa e

RO S fiishsraldls uslalene 2%

BN |0 B0 B A 258

36 ................ 2 34

A2 e e R e 3%

extra wide and deep sockets, although it does not appear
to have any particular advantage over the latter except
possibly some economy in handling and laying. The
ends of cement-concrete pipe furnish good bonding sur-
faces for the jointing materials and, therefore, do not re-
quire to be scored. Table IV. gives minimum values for
depth of socket and annular space for various diameters
of pipe.

No pipe should be used until pipes cast in the same
factory of equal age are strong enough to meet the speci-
fied crushing test.

Recommendations with respect to the making of
joints have been furnished in the proposed Tentative
Recommended Practice for the Laying of Sewer Pipe, as
heretofore reported by the committee and published in the
1915 Year-Book.

Gasket and mortar joints, in vitrified pipe sewers,
shall be made in the following manner :—

A closely twisted hemp or oakum gasket of suitable
diameter, in no case less than 3 in., and in one piece of
sufficient length to pass around the pipe and lap at the
top, shall be solidly rammed into the annular space be-
tween the pipes with a suitable caulking tool. Before
being placed, the gasket shall be saturated with neat
cement grout. The remainder of the space shall then be
completely filled with plastic mortar mixed 1:1 and the
joint wiped inside and finished to a smooth bevel outside.




