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T
his

standard
is

issued
under

the
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designation
C

361;
the

num
ber

im
m

ediately
follow

ing
the

designation
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the
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original

adoption
or,in

the
case

of
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the
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1.1
T

his
specification

covers
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concrete
pipe

intended
to

be
used

for
the

construction
of

pressure
pipelines

w
ith

low
internal

hydrostatic
heads

generally
not

exceeding
125

ft.
1.2

T
his

specification
is

the
inch-pound

com
panion

to
Specification

C
361;

therefore,
no

SI
equivalents

are
presented

in
the

specification.
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O

T
E

1—
Field

tests
on

com
pleted

portions
of

the
pipeline

are
notcovered

by
this

specification
for

the
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anufacture
of

the
pipe
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be
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in
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for

pipe
laying.
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A
SC

E
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Standard
Practice

for
D

irect
D
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B
uried

Precast
C

oncrete
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U
sing

Standard
Installations

(SID
D

)

3.
Term

inology

3.1
D

efinitions—
For

definitions
of

term
s

relating
to

concrete
pipe,

see
Term

inology
C

822.

4.
C

lassification

4.1
Pipe

m
anufactured

according
to

this
specification

shall
be

for
hydrostatic

heads
of

25,50,75,100,and
125

ft
m

easured
to

the
centerline

of
the

pipe.D
esigns

are
provided

in
Table

1
for

the
above

hydrostatic
heads

com
bined

w
ith

external
loadings

of
5,

10,15,and
20

ft(designated
A

,B
,C

,and
D

in
Table

1)
of

earth
cover

over
the

top
of

the
pipe

under
specific

installation
conditions.

T
he

specific
installation

conditions
are

covered
in

A
ppendix

X
1.

W
here

the
hydrostatic

head,
external

loadings,
and

installation
conditions

vary
from

those
given

in
Table

1
and

A
ppendix

X
1,detailed

design
calculations

shall
be

m
ade.T

he
design

criteria
for

Table
1

are
presented

in
A

ppendix
X

2.

5.
B

asis
of

A
cceptance

5.1
A

cceptability
of

the
pipe

in
alldiam

eters
and

classes
shallbe

determ
ined

by
the

results
of

such
m

aterialtests
as

are
required

in
6.2

through
6.9

by
crushing

tests
on

cured
concrete

cylinders,by
hydrostatic

pressure
tests

on
units

of
the

pipe,by
jointleakage

tests,and
by

inspection
during

or
after

m
anufacture

to
determ

ine
w

hether
the

pipe
conform

s
to

this
specification

as
to

design
and

freedom
from

defects.
5.2

A
ge

for
A

cceptance—
Pipe

shall
be

considered
ready

for
acceptance

w
hen

they
conform

to
the

requirem
ents,

as
indicated

by
the

specified
tests.

6.
M

aterials

6.1
R

einforced
C

oncrete—
T

he
reinforced

concrete
shall

consist
of

portland
cem

ent,
m

ineral
aggregates,

and
w

ater,
in

w
hich

steelhas
been

em
bedded

in
such

a
m

anner
thatthe

steeland
concrete

acttogether.Fly
ash

or
pozzolan

is
notprohibited

w
hen

used
as

a
partial

cem
ent

replacem
ent;

see
9.1.

6.2
C

em
entitious

M
aterials:

6.2.1
C

em
ent:

6.2.1.1
P

ortland
C

em
ent—

Portland
cem

ent
shall

conform
to

the
requirem

ents
of

Specification
C

150.
6.2.1.2

B
lended

H
ydraulic

C
em

ent—
B

lended
cem

ent
shall

conform
to

the
requirem

ents
of

Specification
C

595
for

Type
IS

portland
blast

furnace
slag

cem
ent

or
Type

IP
portland

pozzolan
cem

ent,
except

that
the

pozzolan
constituent

in
the

Type
IP

portland
pozzolan

cem
ent

shall
not

exceed
20

%
by

w
eight.

6.2.2
F

ly
A

sh
or

P
ozzolan—

Fly
ash

or
pozzolan

shall
conform

to
the

requirem
ents

of
Specification

C
618.

6.2.3
A

llow
able

C
em

entitious
M

aterials—
T

he
com

bination
of

cem
entitious

m
aterials

used
in

the
concrete

shall
be

one
of

the
follow

ing:
6.2.3.1

Portland
cem

ent
only,

6.2.3.2
Portland

blast
furnace

slag
cem

ent
only,

or
6.2.3.3

Portland
pozzolan

cem
ent

only.
6.2.3.4

A
com

bination
of

portland
cem

ent
and

fly
ash

or
pozzolan,w

herein
the

proportion
of

fly
ash

or
pozzolan

is
betw

een
5

and
20

%
by

w
eight

of
total

cem
entitious

m
aterial

(portland
cem

ent
plus

fly
ash

or
pozzolan).

6.3
A

ggregates—
A

ggregates
shall

conform
to

Specification
C

33,
except

that
the

requirem
ents

for
grading

are
w

aived.
6.4

A
dm

ixtures—
A

dm
ixtures,exceptfor

air-entraining
agents,shallnotbe

added
to

the
concrete

unless
perm

itted
by

the
ow

ner.
A

tthe
option

of
the

m
anufacturer,or

if
specified

by
the

ow
ner,the

concrete
in

precastconcrete
pipe

placed
by

the
cast-and-vibrated

m
ethod

shall
contain

an
air-entraining

agent
conform

ing
to

Specification
C

260.T
he

am
ount

of
air-entraining

agent
used

shall
be

such
as

w
ill

affect
the

entrainm
ent

of
not

m
ore

than
3

%
air

by
volum

e
of

concrete
as

discharged
from

the
m

ixer.
6.5

Steel
R

einforcem
ent—

R
einforcem

ent
shall

consist
of

w
ire

conform
ing

to
Specification

A
82/A

82M
,

Specification
A

496/
A

496M
,or

of
w

ire
reinforcem

ent
conform

ing
to

Specification
A

185/A
185M

or
Specification

A
497/A

497M
,or

of
bars

of
G

rades
40

or
60

steel
conform

ing
to

Specification
A

615/A
615M

or
of

G
rade

40
steel

conform
ing

to
Specification

A
36/A

36M
,

or
G

rade
60

steel
conform

ing
to

Specification
A

706/A
706M

.
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TABLE 1 Design Requirements for Reinforced Concrete Low-Head Pressure PipeA [12 Through 10844 in. Diameter], Concrete Design Strength 4 5000 psi except as noted,
Steel Reinforcement Yield Strength 40 000 psi

NOTE 1—See Appendix for specific installation conditions and design criteria conditions required in conjunction with the use of Table 1.
NOTE 2—Designations, A, B, C, and D, for class of pipe, denote 5, 10, 15, and 20 ft of earth cover over top of pipe. Figures 25, Figures 50, Figures 75, etc. for class of pipe, denote hydrostatic

pressure heads in feet measured to centerline of pipe.
NOTE 3—An “s” in place of a steel area indicates the pipe class is a special design requiring stirrup reinforcement. Stirrups may be eliminated by changing wall thickness, main reinforcement,

concrete strength, or a combination thereof.
NOTE 4—The boldfaced value denotes 6000 psi concrete strength required.

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
12 15 18 21 24 27

Type of
Reinforce-

ment
Circular Circular Circular Elliptical Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
2 3 2 3 21⁄4 3 21⁄4 3 23⁄8 3 23⁄8 3 21⁄2 3 21⁄2 3 25⁄8 31⁄8 31⁄4 41⁄4 25⁄8 31⁄4

Layers of
Reinforce-

ment
Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Inner Outer Inner Outer Single Single

Class

A-25 0.07 0.06 0.10 0.08 0.12 0.11 0.12 0.12 0.15 0.13 0.14 0.14 0.18 0.16 0.16 0.16 0.21 0.19 0.13 0.09 0.11 0.07 0.18 0.18
A-25 0.07 0.06 0.09 0.08 0.12 0.10 0.12 0.12 0.15 0.13 0.15 0.14 0.18 0.17 0.18 0.17 0.22 0.20 0.14 0.09 0.11 0.07 0.22 0.17
B-25 0.10 0.08 0.14 0.11 0.18 0.15 0.16 0.12 0.23 0.19 0.20 0.14 0.29 0.25 0.23 0.18 0.35 0.30 0.20 0.11 0.15 0.08 0.27 0.20
B-25 0.10 0.08 0.14 0.11 0.18 0.15 0.18 0.15 0.23 0.20 0.23 0.20 0.29 0.25 0.29 0.25 0.35 0.30 0.21 0.13 0.16 0.10 0.35 0.21
C-25 0.13 0.09 0.19 0.14 0.25 0.19 0.22 0.14 0.32 0.26 0.27 0.19 0.40 0.33 0.32 0.24 0.49 0.41 0.27 0.14 0.20 0.09 0.39 0.27
C-25 0.13 0.10 0.20 0.15 0.25 0.20 0.25 0.20 0.33 0.27 0.33 0.27 0.41 0.35 0.41 0.35 0.50 0.42 0.28 0.17 0.21 0.12 0.50 0.28
D-25 0.16 0.11 0.25 0.17 0.32 0.24 0.28 0.17 0.42 0.33 0.37 0.23 0.54 0.43 0.44 0.30 ... 0.54 0.35 0.16 0.24 0.10 0.51 0.35
D-25 0.17 0.13 0.26 0.18 0.33 0.26 0.33 0.26 0.43 0.34 0.43 0.34 0.55 0.45 0.55 0.45 0.68 0.55 0.36 0.21 0.26 0.14 0.68 0.36

A-50 0.11 0.10 0.14 0.13 0.18 0.16 0.24 0.24 0.21 0.19 0.28 0.28 0.25 0.23 0.32 0.32 0.29 0.27 0.19 0.15 0.16 0.12 0.36 0.36
A-50 0.10 0.10 0.13 0.13 0.16 0.15 0.25 0.25 0.20 0.18 0.29 0.29 0.24 0.22 0.33 0.33 0.28 0.26 0.18 0.14 0.15 0.12 0.37 0.37
B-50 0.13 0.11 0.19 0.15 0.23 0.20 0.24 0.24 0.29 0.26 0.28 0.28 0.36 0.32 0.32 0.32 0.43 0.38 0.26 0.17 0.20 0.13 0.36 0.36
B-50 0.13 0.11 0.18 0.15 0.23 0.20 0.25 0.25 0.29 0.25 0.29 0.29 0.35 0.31 0.35 0.33 0.41 0.37 0.25 0.18 0.20 0.14 0.41 0.37
C-50 0.16 0.13 0.24 0.18 0.30 0.25 0.26 0.24 0.38 0.32 0.32 0.28 0.47 0.40 0.39 0.32 0.57 0.49 0.32 0.19 0.25 0.14 0.45 0.36
C-50 0.16 0.13 0.23 0.18 0.30 0.25 0.30 0.25 0.38 0.32 0.38 0.32 0.47 0.41 0.47 0.41 0.56 0.49 0.33 0.21 0.25 0.16 0.56 0.37
D-50 0.19 0.15 0.29 0.21 0.37 0.29 0.33 0.24 0.48 0.39 0.42 0.28 0.61 0.50 0.50 0.37 ... 0.61 0.41 0.22 0.29 0.15 0.58 0.41
D-50 0.20 0.15 0.29 0.22 0.37 0.30 0.37 0.30 0.48 0.40 0.48 0.40 0.60 0.51 0.60 0.51 0.74 0.62 0.40 0.25 0.30 0.19 0.74 0.40

A-75 0.17 0.17 0.21 0.21 0.26 0.26 ... ... 0.30 0.30 ... ... 0.34 0.34 ... ... 0.38 0.38 0.25 0.20 0.21 0.17 ... ...
A-75 0.16 0.16 0.20 0.20 0.24 0.24 0.39 0.39 0.28 0.28 0.46 0.46 0.33 0.33 0.52 0.52 0.37 0.37 0.23 0.19 0.20 0.16 0.59 0.59
B-75 0.17 0.17 0.23 0.21 0.29 0.26 ... ... 0.35 0.32 ... ... 0.43 0.39 ... ... 0.50 0.46 0.31 0.23 0.25 0.18 ... ...
B-75 0.16 0.16 0.22 0.20 0.27 0.24 0.39 0.39 0.34 0.30 0.46 0.46 0.41 0.37 0.52 0.52 0.48 0.44 0.30 0.22 0.25 0.18 0.59 0.59
C-75 0.20 0.17 0.28 0.23 0.35 0.30 ... ... 0.44 0.38 ... ... 0.54 0.47 ... ... 0.65 0.57 0.39 0.25 0.30 0.19 ... ...
C-75 0.19 0.16 0.27 0.22 0.34 0.29 0.39 0.39 0.43 0.37 0.46 0.46 0.53 0.46 0.53 0.52 0.63 0.55 0.37 0.26 0.30 0.21 0.63 0.59
D-75 0.23 0.18 0.34 0.26 0.43 0.35 ... ... 0.55 0.45 ... ... 0.68 0.57 ... ... ... 0.69 0.46 0.27 0.35 0.20 ... ...
D-75 0.23 0.18 0.33 0.26 0.42 0.34 0.42 0.39 0.53 0.45 0.53 0.46 0.66 0.57 0.66 0.57 0.81 0.68 0.45 0.30 0.35 0.23 0.81 0.59

A-100 0.25 0.25 0.32 0.32 0.38 0.38 ... ... 0.44 0.44 ... ... 0.50 0.50 ... ... 0.57 0.57 0.31 0.26 0.29 0.24 ... ...
A-100 0.23 0.23 0.29 0.29 0.35 0.35 0.55 0.55 0.40 0.40 0.65 0.65 0.46 0.46 0.74 0.74 0.52 0.52 0.28 0.24 0.28 0.24 0.83 0.83
B-100 0.25 0.25 0.32 0.32 0.38 0.38 ... ... 0.44 0.44 ... ... 0.50 0.50 ... ... 0.58 0.57 0.38 0.28 0.31 0.23 ... ...
B-100 0.23 0.23 0.29 0.29 0.35 0.35 0.55 0.55 0.40 0.40 0.65 0.65 0.46 0.46 0.74 0.74 0.55 0.52 0.35 0.27 0.29 0.23 0.83 0.83
C-100 0.25 0.25 0.32 0.32 0.41 0.38 ... ... 0.50 0.44 ... ... 0.61 0.55 ... ... 0.73 0.65 0.45 0.30 0.35 0.24 ... ...
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
12 15 18 21 24 27

Type of
Reinforce-

ment
Circular Circular Circular Elliptical Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
2 3 2 3 21⁄4 3 21⁄4 3 23⁄8 3 23⁄8 3 21⁄2 3 21⁄2 3 25⁄8 31⁄8 31⁄4 41⁄4 25⁄8 31⁄4

Layers of
Reinforce-

ment
Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Single Inner Outer Inner Outer Single Single

C-100 0.23 0.23 0.31 0.29 0.39 0.35 0.55 0.55 0.48 0.42 0.65 0.65 0.58 0.52 0.74 0.74 0.70 0.62 0.42 0.31 0.34 0.25 0.83 0.83
D-100 0.26 0.25 0.38 0.32 0.48 0.40 ... ... 0.61 0.51 ... ... 0.75 0.64 ... ... ... 0.77 0.52 0.33 0.40 0.25 ... ...
D-100 0.26 0.23 0.37 0.29 0.46 0.39 0.55 0.55 0.58 0.50 0.65 0.65 0.72 0.62 0.74 0.74 0.87 0.75 0.49 0.34 0.39 0.27 0.87 0.83

A-125 0.32 0.32 0.39 0.39 0.47 0.47 ... ... 0.55 0.55 ... ... 0.63 0.63 ... ... 0.71 0.71 0.40 0.31 0.38 0.32 ... ...
A-125 0.31 0.31 0.39 0.39 0.46 0.46 0.74 0.74 0.54 0.54 0.86 0.86 0.62 0.62 0.99 0.99 0.69 0.69 0.37 0.32 0.37 0.32 1.11 1.11
B-125 0.32 0.32 0.39 0.39 0.47 0.47 ... ... 0.55 0.55 ... ... 0.63 0.63 ... ... 0.71 0.71 0.44 0.35 0.40 0.31 ... ...
B-125 0.31 0.31 0.39 0.39 0.46 0.46 0.74 0.74 0.54 0.54 0.86 0.86 0.62 0.62 0.99 0.99 0.69 0.69 0.39 0.32 0.38 0.31 1.11 1.11
C-125 0.32 0.32 0.39 0.39 0.47 0.47 ... ... 0.57 0.55 ... ... 0.68 0.63 ... ... 0.81 0.72 0.50 0.37 0.41 0.30 ... ...
C-125 0.31 0.31 0.39 0.39 0.46 0.46 0.74 0.74 0.54 0.54 0.86 0.86 0.64 0.62 0.99 0.99 0.76 0.69 0.46 0.35 0.39 0.30 1.11 1.11
D-125 0.32 0.32 0.42 0.39 0.53 0.47 ... ... 0.67 0.57 ... ... 0.82 0.71 ... ... ... 0.85 0.57 0.40 0.45 0.30 ... ...
D-125 0.31 0.31 0.40 0.39 0.51 0.46 0.74 0.74 0.64 0.55 0.86 0.86 0.78 0.68 0.99 0.99 0.94 0.81 0.54 0.39 0.43 0.31 1.11 1.11

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
30 33

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
23⁄4 31⁄8 31⁄4 31⁄2 43⁄4 23⁄4 31⁄2 27⁄8 31⁄8 31⁄4 33⁄4 43⁄4 27⁄8 33⁄4

Layers of
Reinforce-

ment
Single Single Inner Outer Inner Outer Inner Outer Single Single Single Single Inner Outer Inner Outer Inner Outer Single Single

Class

A-25 0.24 0.23 0.16 0.10 0.15 0.10 0.12 0.08 0.20 0.20 0.28 0.26 0.18 0.12 0.16 0.11 0.13 0.09 0.22 0.22
A-25 0.25 0.23 0.16 0.11 0.15 0.10 0.12 0.08 0.25 0.19 0.29 0.27 0.19 0.13 0.17 0.11 0.14 0.09 0.29 0.21
B-25 0.41 0.37 0.25 0.14 0.22 0.13 0.17 0.09 0.31 0.22 0.48 0.44 0.29 0.17 0.25 0.14 0.19 0.10 0.36 0.25
B-25 0.41 0.37 0.25 0.16 0.23 0.15 0.18 0.11 0.41 0.23 0.48 0.45 0.30 0.19 0.26 0.16 0.21 0.13 0.48 0.26
C-25 0.60 0.51 0.33 0.17 0.30 0.15 0.21 0.10 0.45 0.30 ... 0.64 0.41 0.22 0.33 0.17 0.25 0.12 0.50 0.33
C-25 0.60 0.52 0.34 0.21 0.31 0.19 0.23 0.13 0.60 0.31 0.71 0.64 0.41 0.25 0.34 0.21 0.27 0.16 0.71 0.34
D-25 ... 0.69 0.43 0.21 0.39 0.19 0.26 0.11 0.59 0.39 ... ... 0.53 0.27 0.43 0.21 0.32 0.14 0.71 0.43
D-25 0.82 0.69 0.44 0.26 0.40 0.23 0.28 0.16 0.82 0.40 0.92 0.87 0.53 0.32 0.44 0.26 0.34 0.19 0.92 0.44

A-50 0.33 0.31 0.22 0.17 0.21 0.16 0.17 0.13 0.39 0.39 0.37 0.36 0.25 0.19 0.23 0.17 0.19 0.15 0.43 0.43
A-50 0.32 0.30 0.21 0.16 0.20 0.15 0.17 0.13 0.41 0.41 0.37 0.35 0.24 0.19 0.22 0.17 0.19 0.15 0.45 0.45
B-50 0.50 0.45 0.31 0.20 0.28 0.19 0.22 0.14 0.39 0.39 0.58 0.54 0.37 0.24 0.31 0.20 0.25 0.16 0.43 0.43
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
30 33

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
23⁄4 31⁄8 31⁄4 31⁄2 43⁄4 23⁄4 31⁄2 27⁄8 31⁄8 31⁄4 33⁄4 43⁄4 27⁄8 33⁄4

Layers of
Reinforce-

ment
Single Single Inner Outer Inner Outer Inner Outer Single Single Single Single Inner Outer Inner Outer Inner Outer Single Single

B-50 0.49 0.45 0.30 0.21 0.28 0.20 0.22 0.15 0.49 0.41 0.56 0.53 0.35 0.25 0.31 0.22 0.26 0.18 0.56 0.45
C-50 0.68 0.60 0.40 0.24 0.37 0.21 0.26 0.15 0.51 0.39 ... 0.73 0.48 0.28 0.40 0.24 0.32 0.18 0.57 0.43
C-50 0.67 0.60 0.39 0.26 0.36 0.24 0.28 0.18 0.67 0.41 0.79 0.72 0.46 0.31 0.40 0.26 0.32 0.21 0.79 0.45
D-50 ... 0.78 0.49 0.27 0.45 0.24 0.32 0.16 0.69 0.45 ... ... 0.62 0.33 0.49 0.27 0.37 0.20 0.78 0.49
D-50 0.90 0.77 0.49 0.31 0.44 0.28 0.33 0.20 0.90 0.44 1.00 0.95 0.58 0.37 0.49 0.31 0.39 0.24 1.00 0.49

A-75 0.42 0.42 0.28 0.23 0.27 0.22 0.23 0.19 ... ... 0.47 0.46 0.32 0.26 0.29 0.24 0.25 0.20 ... ...
A-75 0.41 0.41 0.27 0.22 0.25 0.21 0.22 0.18 0.65 0.65 0.45 0.45 0.30 0.24 0.27 0.22 0.25 0.20 0.72 0.72
B-75 0.59 0.54 0.38 0.26 0.35 0.25 0.27 0.20 ... ... 0.67 0.64 0.44 0.31 0.38 0.27 0.32 0.22 ... ...
B-75 0.56 0.52 0.35 0.26 0.33 0.25 0.27 0.20 0.65 0.65 0.64 0.61 0.41 0.30 0.36 0.27 0.31 0.23 0.72 0.72
C-75 0.77 0.69 0.46 0.30 0.43 0.27 0.32 0.20 ... ... ... 0.83 0.55 0.36 0.46 0.30 0.38 0.24 ... ...
C-75 0.74 0.67 0.44 0.31 0.41 0.29 0.32 0.22 0.74 0.65 0.87 0.80 0.52 0.36 0.45 0.32 0.37 0.26 0.87 0.72
D-75 ... 0.86 0.56 0.33 0.51 0.30 0.37 0.21 ... ... ... ... 0.69 0.41 0.55 0.33 0.43 0.25 ... ...
D-75 0.97 0.84 0.53 0.36 0.49 0.33 0.38 0.25 0.97 0.65 1.08 1.03 0.63 0.43 0.54 0.36 0.44 0.29 1.08 0.72

A-100 0.63 0.63 0.36 0.29 0.35 0.29 0.32 0.27 ... ... 0.69 0.60 0.40 0.33 0.39 0.31 0.35 0.29 ... ...
A-100 0.58 0.58 0.32 0.27 0.31 0.26 0.31 0.27 0.92 0.92 0.64 0.64 0.36 0.30 0.34 0.29 0.34 0.29 1.02 1.02
B-100 0.67 0.63 0.44 0.33 0.41 0.31 0.33 0.25 ... ... 0.77 0.73 0.51 0.39 0.45 0.33 0.38 0.29 ... ...
B-100 0.63 0.59 0.41 0.31 0.38 0.30 0.32 0.25 0.92 0.92 0.72 0.69 0.47 0.36 0.42 0.32 0.36 0.28 1.02 1.02
C-100 0.86 0.78 0.53 0.37 0.49 0.33 0.38 0.26 ... ... ... 0.93 0.63 0.43 0.53 0.37 0.44 0.30 ... ...
C-100 0.82 0.74 0.49 0.36 0.46 0.34 0.37 0.27 0.92 0.92 0.95 0.88 0.57 0.42 0.50 0.37 0.42 0.31 1.02 1.02
D-100 ... 0.95 0.64 0.41 0.57 0.37 0.43 0.27 ... ... ... ... 0.75 0.48 0.63 0.40 0.49 0.31 ... ...
D-100 1.04 0.91 0.58 0.41 0.54 0.38 0.42 0.29 1.04 0.92 1.16 1.11 0.69 0.48 0.59 0.42 0.49 0.34 1.16 1.02

A-125 0.78 0.78 0.43 0.36 0.44 0.35 0.42 0.36 ... ... 0.86 0.86 0.47 0.40 0.47 0.39 0.47 0.39 ... ...
A-125 0.77 0.77 0.41 0.36 0.41 0.36 0.41 0.36 1.23 1.23 0.85 0.85 0.46 0.39 0.45 0.39 0.45 0.40 1.36 1.36
B-125 0.78 0.78 0.51 0.40 0.48 0.38 0.44 0.34 ... ... 0.87 0.86 0.58 0.46 0.52 0.41 0.48 0.38 ... ...
B-125 0.77 0.77 0.46 0.37 0.43 0.35 0.43 0.35 1.23 1.23 0.85 0.85 0.52 0.42 0.47 0.38 0.47 0.38 1.36 1.36
C-125 0.95 0.86 0.59 0.43 0.55 0.40 0.45 0.33 ... ... ... 1.02 0.70 0.50 0.61 0.44 0.50 0.37 ... ...
C-125 0.89 0.81 0.54 0.41 0.51 0.39 0.44 0.33 1.23 1.23 1.03 0.96 0.63 0.48 0.56 0.42 0.48 0.37 1.36 1.36
D-125 ... 1.04 0.70 0.47 0.64 0.43 0.48 0.32 ... ... ... ... 0.82 0.55 0.70 0.47 0.55 0.38 ... ...
D-125 1.12 0.99 0.63 0.46 0.59 0.43 0.47 0.34 1.23 1.23 1.24 1.19 0.74 0.54 0.65 0.47 0.54 0.39 1.36 1.36
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
36 39C 42

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
31⁄8 31⁄4 4 5 31⁄8 4 31⁄2 41⁄4 51⁄4 31⁄2 41⁄4 33⁄4 41⁄2 51⁄2 33⁄4 41⁄2

Layers of
Reinforce-

ment
Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

Class

A-25 0.31 0.21 0.14 0.17 0.12 0.15 0.10 0.24 0.24 0.22 0.15 0.19 0.13 0.16 0.11 0.26 0.26 0.24 0.16 0.20 0.14 0.17 0.12 0.28 0.28
A-25 0.32 0.22 0.15 0.18 0.12 0.15 0.10 0.32 0.23 0.23 0.16 0.20 0.13 0.17 0.11 0.25 0.25 0.25 0.17 0.21 0.15 0.19 0.13 0.27 0.27
B-25 0.53 0.36 0.20 0.27 0.15 0.22 0.12 0.38 0.27 0.38 0.22 0.29 0.17 0.24 0.13 0.38 0.29 0.40 0.23 0.31 0.18 0.26 0.14 0.40 0.31
B-25 0.54 0.35 0.23 0.28 0.18 0.23 0.14 0.54 0.28 0.38 0.24 0.31 0.19 0.26 0.16 0.38 0.31 0.40 0.26 0.33 0.21 0.28 0.17 0.40 0.33
C-25 ... 0.49 0.26 0.37 0.19 0.28 0.14 0.52 0.37 0.52 0.28 0.40 0.21 0.31 0.15 0.52 0.40 0.54 0.30 0.43 0.22 0.34 0.17 0.54 0.43
C-25 0.78 0.49 0.30 0.38 0.23 0.30 0.18 0.78 0.38 0.52 0.32 0.41 0.25 0.34 0.20 0.52 0.41 0.55 0.34 0.45 0.27 0.37 0.22 0.55 0.45
D-25 ... 0.67 0.33 0.46 0.23 0.35 0.16 0.72 0.46 0.70 0.36 0.50 0.25 0.39 0.18 0.70 0.50 0.73 0.38 0.54 0.27 0.43 0.20 0.73 0.54
D-25 1.01 0.63 0.38 0.48 0.28 0.38 0.21 1.01 0.48 0.67 0.40 0.52 0.31 0.42 0.24 0.67 0.52 0.71 0.43 0.56 0.34 0.46 0.26 0.71 0.56

A-50 0.41 0.29 0.22 0.24 0.19 0.21 0.16 0.47 0.47 0.30 0.23 0.26 0.20 0.23 0.18 0.51 0.51 0.32 0.24 0.28 0.21 0.25 0.19 0.55 0.55
A-50 0.40 0.28 0.21 0.24 0.18 0.21 0.16 0.49 0.49 0.30 0.23 0.26 0.20 0.23 0.17 0.53 0.53 0.32 0.24 0.28 0.21 0.25 0.19 0.57 0.57
B-50 0.64 0.43 0.28 0.35 0.22 0.29 0.18 0.47 0.47 0.45 0.29 0.37 0.24 0.31 0.20 0.51 0.51 0.48 0.31 0.40 0.26 0.33 0.22 0.55 0.55
B-50 0.62 0.41 0.29 0.34 0.24 0.29 0.20 0.62 0.49 0.44 0.31 0.37 0.26 0.31 0.22 0.53 0.53 0.47 0.32 0.40 0.28 0.34 0.24 0.57 0.57
C-50 ... 0.56 0.33 0.43 0.26 0.35 0.20 0.62 0.47 0.59 0.36 0.47 0.28 0.38 0.22 0.59 0.51 0.64 0.38 0.50 0.30 0.42 0.24 0.64 0.55
C-50 0.87 0.54 0.36 0.43 0.29 0.36 0.23 0.87 0.49 0.58 0.38 0.47 0.31 0.39 0.25 0.58 0.53 0.61 0.41 0.51 0.34 0.43 0.28 0.61 0.57
D-50 ... 0.74 0.41 0.53 0.29 0.41 0.22 0.80 0.53 0.77 0.43 0.57 0.32 0.46 0.24 0.77 0.57 0.81 0.46 0.63 0.35 0.50 0.27 0.81 0.63
D-50 1.10 0.69 0.44 0.53 0.34 0.43 0.27 1.10 0.53 0.73 0.47 0.58 0.37 0.47 0.30 0.73 0.58 0.77 0.49 0.63 0.40 0.52 0.32 0.77 0.63

A-75 0.52 0.37 0.29 0.31 0.26 0.28 0.22 ... ... 0.39 0.31 0.34 0.27 0.30 0.24 ... ... 0.41 0.33 0.36 0.29 0.33 0.26 ... ...
A-75 0.49 0.34 0.28 0.30 0.24 0.27 0.22 0.78 0.78 0.36 0.29 0.32 0.26 0.29 0.24 0.85 0.85 0.38 0.31 0.34 0.28 0.31 0.25 0.91 0.91
B-75 0.74 0.51 0.36 0.41 0.29 0.35 0.25 ... ... 0.53 0.38 0.45 0.31 0.38 0.27 ... ... 0.56 0.40 0.47 0.33 0.41 0.29 ... ...
B-75 0.71 0.47 0.35 0.40 0.29 0.34 0.25 0.78 0.78 0.50 0.37 0.43 0.32 0.37 0.28 0.85 0.85 0.53 0.39 0.46 0.34 0.41 0.30 0.91 0.91
C-75 ... 0.66 0.42 0.50 0.32 0.41 0.26 ... ... 0.69 0.44 0.54 0.36 0.45 0.29 ... ... 0.72 0.46 0.58 0.38 0.50 0.32 ... ...
C-75 0.96 0.60 0.42 0.49 0.34 0.41 0.29 0.96 0.78 0.64 0.45 0.53 0.37 0.45 0.31 0.85 0.85 0.68 0.47 0.57 0.40 0.49 0.34 0.91 0.91
D-75 ... 0.81 0.49 0.61 0.37 0.49 0.29 ... ... 0.84 0.51 0.66 0.40 0.53 0.32 ... ... 0.88 0.54 0.70 0.43 0.58 0.34 ... ...
D-75 1.19 0.74 0.50 0.59 0.40 0.48 0.32 1.19 0.78 0.79 0.53 0.64 0.43 0.53 0.35 0.85 0.85 0.83 0.56 0.69 0.46 0.58 0.39 0.91 0.91

A-100 0.75 0.45 0.38 0.42 0.34 0.38 0.32 ... ... 0.47 0.40 0.46 0.36 0.42 0.34 ... ... 0.50 0.42 0.49 0.40 0.45 0.37 ... ...
A-100 0.69 0.40 0.34 0.38 0.32 0.38 0.32 1.11 1.11 0.43 0.36 0.41 0.34 0.41 0.34 1.20 1.20 0.45 0.38 0.44 0.37 0.44 0.37 1.29 1.29
B-100 0.85 0.58 0.44 0.48 0.37 0.42 0.31 ... ... 0.63 0.46 0.52 0.39 0.45 0.34 ... ... 0.66 0.48 0.55 0.42 0.48 0.37 ... ...
B-100 0.80 0.53 0.41 0.45 0.35 0.40 0.31 1.11 1.11 0.57 0.44 0.49 0.38 0.43 0.33 1.20 1.20 0.60 0.46 0.53 0.41 0.47 0.36 1.29 1.29
C-100 ... 0.73 0.49 0.57 0.40 0.48 0.33 ... ... 0.77 0.52 0.63 0.43 0.52 0.36 ... ... 0.80 0.55 0.67 0.46 0.56 0.39 ... ...
C-100 1.04 0.66 0.48 0.55 0.40 0.47 0.34 1.11 1.11 0.70 0.51 0.59 0.43 0.51 0.37 1.20 1.20 0.74 0.54 0.64 0.46 0.55 0.40 1.29 1.29
D-100 ... 0.88 0.56 0.68 0.44 0.54 0.35 ... ... 0.92 0.59 0.73 0.47 0.59 0.38 ... ... 0.99 0.63 0.78 0.50 0.65 0.42 ... ...
D-100 1.28 0.80 0.56 0.65 0.45 0.54 0.38 1.28 1.11 0.85 0.59 0.70 0.49 0.59 0.41 1.20 1.20 0.90 0.63 0.75 0.53 0.64 0.45 1.29 1.29

A-125 0.94 0.53 0.45 0.52 0.43 0.51 0.43 ... ... 0.56 0.47 0.56 0.47 0.55 0.47 ... ... 0.60 0.50 0.60 0.50 0.59 0.50 ... ...
A-125 0.93 0.50 0.43 0.50 0.43 0.50 0.43 1.48 1.48 0.54 0.46 0.54 0.47 0.54 0.47 1.61 1.61 0.58 0.50 0.58 0.50 0.58 0.50 1.73 1.73
B-125 0.95 0.68 0.51 0.56 0.44 0.52 0.41 ... ... 0.71 0.54 0.61 0.47 0.57 0.45 ... ... 0.74 0.57 0.64 0.50 0.61 0.48 ... ...
B-125 0.93 0.60 0.47 0.51 0.41 0.51 0.41 1.48 1.48 0.63 0.50 0.56 0.45 0.56 0.45 1.61 1.61 0.67 0.53 0.60 0.48 0.60 0.48 1.73 1.73
C-125 ... 0.81 0.57 0.66 0.47 0.54 0.40 ... ... 0.84 0.62 0.70 0.50 0.59 0.43 ... ... 0.88 0.64 0.75 0.54 0.65 0.47 ... ...
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
36 39C 42

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
31⁄8 31⁄4 4 5 31⁄8 4 31⁄2 41⁄4 51⁄4 31⁄2 41⁄4 33⁄4 41⁄2 51⁄2 33⁄4 41⁄2

Layers of
Reinforce-

ment
Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

C-125 1.13 0.72 0.54 0.60 0.46 0.53 0.40 1.48 1.48 0.77 0.58 0.65 0.49 0.57 0.43 1.61 1.61 0.81 0.61 0.70 0.53 0.62 0.47 1.73 1.73
D-125 ... 0.99 0.65 0.75 0.51 0.62 0.42 ... ... 1.03 0.68 0.80 0.54 0.67 0.45 ... ... 1.07 0.71 0.86 0.58 0.72 0.49 ... ...
D-125 1.36 0.86 0.62 0.70 0.51 0.59 0.43 1.48 1.48 0.91 0.65 0.76 0.55 0.65 0.47 1.61 1.61 0.96 0.69 0.81 0.59 0.70 0.51 1.73 1.73

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
45C 48 51C

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
37⁄8 43⁄4 53⁄4 37⁄8 43⁄4 41⁄8 5 53⁄4 41⁄8 5 41⁄4 51⁄4 6 41⁄4 51⁄4

Layers of
Reinforce-

ment
Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

Class

A-25 0.26 0.18 0.22 0.15 0.19 0.13 0.30 0.30 0.28 0.19 0.24 0.16 0.21 0.14 0.32 0.32 0.30 0.20 0.25 0.17 0.23 0.15 0.34 0.34
A-25 0.27 0.19 0.23 0.16 0.20 0.14 0.29 0.29 0.29 0.20 0.25 0.17 0.23 0.15 0.31 0.31 0.32 0.22 0.27 0.18 0.25 0.17 0.33 0.33
B-25 0.43 0.25 0.33 0.19 0.28 0.15 0.43 0.33 0.45 0.27 0.36 0.21 0.32 0.18 0.45 0.36 0.49 0.29 0.38 0.22 0.34 0.19 0.49 0.38
B-25 0.44 0.28 0.36 0.23 0.31 0.19 0.44 0.36 0.48 0.31 0.39 0.25 0.35 0.22 0.48 0.39 0.52 0.33 0.42 0.26 0.37 0.23 0.52 0.42
C-25 0.62 0.33 0.46 0.24 0.37 0.19 0.62 0.46 0.66 0.36 0.50 0.27 0.44 0.22 0.66 0.50 0.72 0.40 0.53 0.28 0.47 0.24 0.72 0.53
C-25 0.60 0.38 0.48 0.29 0.40 0.24 0.60 0.48 0.65 0.41 0.53 0.32 0.46 0.27 0.65 0.53 0.71 0.44 0.56 0.34 0.49 0.30 0.71 0.56
D-25 0.80 0.42 0.58 0.29 0.47 0.22 0.80 0.58 0.86 0.45 0.65 0.32 0.54 0.26 0.86 0.65 0.97 0.50 0.69 0.35 0.58 0.28 ... 0.69
D-25 0.78 0.47 0.61 0.36 0.50 0.29 0.78 0.61 0.84 0.51 0.66 0.40 0.57 0.33 0.84 0.66 0.92 0.56 0.71 0.42 0.62 0.36 0.92 0.71

A-50 0.35 0.26 0.30 0.23 0.27 0.21 0.59 0.59 0.38 0.28 0.32 0.25 0.30 0.23 0.63 0.63 0.41 0.30 0.35 0.26 0.32 0.25 0.67 0.67
A-50 0.34 0.26 0.30 0.23 0.27 0.20 0.61 0.61 0.37 0.28 0.32 0.25 0.30 0.23 0.65 0.65 0.40 0.30 0.35 0.26 0.32 0.24 0.70 0.70
B-50 0.51 0.33 0.42 0.27 0.36 0.23 0.59 0.59 0.55 0.36 0.45 0.30 0.40 0.26 0.63 0.63 0.58 0.39 0.48 0.31 0.43 0.28 0.67 0.67
B-50 0.51 0.35 0.43 0.30 0.37 0.26 0.61 0.61 0.55 0.38 0.47 0.32 0.42 0.29 0.65 0.65 0.60 0.41 0.50 0.34 0.45 0.31 0.70 0.70
C-50 0.70 0.42 0.54 0.32 0.46 0.27 0.70 0.59 0.75 0.45 0.59 0.36 0.52 0.30 0.75 0.63 0.81 0.49 0.63 0.38 0.55 0.33 0.81 0.67
C-50 0.67 0.45 0.55 0.36 0.47 0.30 0.67 0.61 0.73 0.48 0.60 0.39 0.53 0.34 0.73 0.65 0.79 0.52 0.64 0.42 0.57 0.37 0.79 0.70
D-50 0.88 0.50 0.67 0.38 0.55 0.30 0.88 0.67 0.97 0.54 0.73 0.41 0.62 0.34 0.97 0.73 1.06 0.59 0.77 0.44 0.68 0.37 ... 0.77
D-50 0.85 0.54 0.67 0.43 0.56 0.35 0.85 0.67 0.91 0.59 0.73 0.47 0.64 0.40 0.91 0.73 0.99 0.64 0.78 0.50 0.69 0.43 0.99 0.78

A-75 0.44 0.36 0.39 0.31 0.35 0.28 ... ... 0.47 0.38 0.42 0.34 0.39 0.31 ... ... 0.50 0.41 0.44 0.36 0.42 0.33 ... ...
A-75 0.42 0.33 0.37 0.30 0.34 0.27 0.98 0.98 0.45 0.36 0.40 0.32 0.37 0.30 1.04 1.04 0.48 0.38 0.42 0.34 0.40 0.32 1.11 1.11
B-75 0.61 0.43 0.50 0.36 0.44 0.31 ... ... 0.65 0.46 0.54 0.39 0.49 0.35 ... ... 0.69 0.49 0.57 0.41 0.52 0.37 ... ...
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
45C 48 51C

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
37⁄8 43⁄4 53⁄4 37⁄8 43⁄4 41⁄8 5 53⁄4 41⁄8 5 41⁄4 51⁄4 6 41⁄4 51⁄4

Layers of
Reinforce-

ment
Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

B-75 0.58 0.43 0.50 0.37 0.44 0.32 0.98 0.98 0.63 0.46 0.54 0.40 0.49 0.36 1.04 1.04 0.68 0.50 0.57 0.42 0.52 0.38 1.11 1.11
C-75 0.78 0.51 0.63 0.41 0.54 0.34 ... ... 0.84 0.54 0.68 0.44 0.60 0.39 ... ... 0.90 0.58 0.72 0.47 0.65 0.42 ... ...
C-75 0.74 0.52 0.61 0.43 0.53 0.37 0.98 0.98 0.80 0.56 0.67 0.47 0.60 0.42 1.04 1.04 0.86 0.60 0.71 0.50 0.64 0.45 1.11 1.11
D-75 0.99 0.59 0.75 0.46 0.62 0.37 ... ... 1.06 0.64 0.81 0.50 0.72 0.43 ... ... 1.14 0.70 0.86 0.53 0.76 0.46 ... ...
D-75 0.91 0.61 0.74 0.50 0.63 0.42 0.98 0.98 0.98 0.66 0.80 0.54 0.71 0.47 1.04 1.04 1.07 0.71 0.85 0.57 0.76 0.51 1.11 1.11

A-100 0.53 0.45 0.52 0.43 0.48 0.40 ... ... 0.57 0.48 0.55 0.45 0.51 0.42 ... ... 0.62 0.51 0.59 0.48 0.54 0.45 ... ...
A-100 0.49 0.41 0.47 0.39 0.47 0.40 1.39 1.39 0.53 0.44 0.50 0.42 0.50 0.42 1.48 1.48 0.56 0.47 0.54 0.45 0.53 0.45 1.57 1.57
B-100 0.70 0.52 0.58 0.44 0.52 0.39 ... ... 0.75 0.55 0.64 0.48 0.57 0.44 ... ... 0.79 0.59 0.67 0.50 0.61 0.46 ... ...
B-100 0.65 0.50 0.57 0.43 0.51 0.39 1.39 1.39 0.70 0.54 0.61 0.47 0.56 0.43 1.48 1.48 0.76 0.58 0.65 0.50 0.60 0.46 1.57 1.57
C-100 0.87 0.59 0.71 0.49 0.61 0.42 ... ... 0.95 0.65 0.77 0.53 0.69 0.47 ... ... 1.02 0.70 0.81 0.56 0.73 0.50 ... ...
C-100 0.81 0.59 0.68 0.50 0.60 0.44 1.39 1.39 0.87 0.63 0.74 0.54 0.67 0.49 1.48 1.48 0.94 0.68 0.79 0.57 0.72 0.52 1.57 1.57
D-100 1.08 0.69 0.83 0.54 0.70 0.45 ... ... 1.15 0.73 0.90 0.58 0.79 0.51 ... ... 1.24 0.79 0.97 0.63 0.84 0.54 ... ...
D-100 0.98 0.68 0.80 0.56 0.69 0.48 1.39 1.39 1.05 0.73 0.87 0.61 0.78 0.54 1.48 1.48 1.14 0.79 0.93 0.65 0.83 0.58 1.57 1.57

A-125 0.65 0.53 0.64 0.54 0.63 0.54 ... ... 0.69 0.56 0.68 0.57 0.67 0.57 ... ... 0.74 0.60 0.73 0.60 0.72 0.61 ... ...
A-125 0.62 0.53 0.62 0.54 0.62 0.54 1.85 1.85 0.67 0.57 0.66 0.57 0.66 0.57 1.98 1.98 0.71 0.60 0.71 0.61 0.71 0.61 2.10 2.10
B-125 0.79 0.62 0.67 0.54 0.66 0.51 ... ... 0.84 0.66 0.73 0.57 0.70 0.55 ... ... 0.89 0.70 0.76 0.61 0.74 0.58 ... ...
B-125 0.73 0.57 0.64 0.51 0.64 0.51 1.85 1.85 0.78 0.62 0.69 0.55 0.69 0.55 1.98 1.98 0.84 0.66 0.73 0.58 0.73 0.58 2.10 2.10
C-125 0.98 0.70 0.80 0.57 0.69 0.50 ... ... 1.05 0.74 0.86 0.63 0.77 0.56 ... ... 1.12 0.79 0.91 0.66 0.82 0.59 ... ...
C-125 0.88 0.66 0.75 0.57 0.66 0.50 1.85 1.85 0.95 0.71 0.81 0.61 0.74 0.56 1.98 1.98 1.02 0.76 0.86 0.65 0.79 0.60 2.10 2.10
D-125 1.16 0.77 0.91 0.63 0.78 0.53 ... ... 1.24 0.83 1.00 0.68 0.87 0.59 ... ... 1.33 0.89 1.06 0.72 0.94 0.64 ... ...
D-125 1.05 0.75 0.87 0.63 0.76 0.55 1.85 1.85 1.13 0.81 0.94 0.68 0.85 0.62 1.98 1.98 1.21 0.87 1.00 0.72 0.91 0.66 2.10 2.10

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
54 57C 60

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
41⁄2 51⁄2 61⁄4 41⁄2 51⁄2 43⁄4 53⁄4 61⁄2 43⁄4 53⁄4 5 6 63⁄4 5 6

Layers of
Reinforce-

ment
Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

Class

A-25 0.31 0.21 0.27 0.19 0.26 0.18 0.25 0.16 0.36 0.36 0.33 0.22 0.28 0.19 0.26 0.17 0.38 0.38 0.35 0.23 0.30 0.20 0.28 0.18 0.39 0.39
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
54 57C 60

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
41⁄2 51⁄2 61⁄4 41⁄2 51⁄2 43⁄4 53⁄4 61⁄2 43⁄4 53⁄4 5 6 63⁄4 5 6

Layers of
Reinforce-

ment
Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

A-25 0.33 0.23 0.29 0.19 0.26 0.18 0.35 0.35 0.35 0.24 0.30 0.21 0.28 0.19 0.37 0.37 0.37 0.25 0.32 0.22 0.30 0.20 0.28 0.18 0.39 0.39
B-25 0.50 0.30 0.40 0.23 0.36 0.20 0.50 0.40 0.52 0.31 0.43 0.25 0.38 0.22 0.52 0.43 0.54 0.32 0.45 0.26 0.41 0.23 0.54 0.45
B-25 0.54 0.35 0.44 0.28 0.40 0.25 0.54 0.44 0.56 0.36 0.47 0.30 0.42 0.26 0.56 0.47 0.58 0.38 0.49 0.31 0.45 0.28 0.58 0.49
C-25 0.75 0.41 0.57 0.30 0.50 0.26 0.75 0.57 0.78 0.43 0.61 0.32 0.53 0.28 0.78 0.61 0.81 0.45 0.64 0.35 0.56 0.29 0.81 0.64
C-25 0.74 0.46 0.60 0.36 0.53 0.32 0.74 0.60 0.78 0.49 0.63 0.39 0.57 0.34 0.78 0.63 0.81 0.51 0.67 0.41 0.60 0.36 0.81 0.67
D-25 1.00 0.52 0.73 0.37 0.63 0.30 ... 0.73 1.03 0.54 0.77 0.40 0.67 0.33 ... 0.77 1.07 0.56 0.81 0.42 0.71 0.35 ... 0.81
D-25 0.96 0.59 0.75 0.45 0.66 0.39 0.96 0.75 1.00 0.61 0.80 0.48 0.70 0.41 1.00 0.80 1.05 0.64 0.85 0.51 0.75 0.44 1.05 0.85

A-50 0.42 0.32 0.37 0.28 0.34 0.26 0.71 0.71 0.44 0.33 0.39 0.29 0.36 0.28 0.75 0.75 0.46 0.35 0.41 0.31 0.38 0.29 0.78 0.78
A-50 0.42 0.31 0.37 0.28 0.34 0.26 0.74 0.74 0.44 0.33 0.39 0.29 0.37 0.27 0.78 0.78 0.46 0.35 0.41 0.31 0.39 0.29 0.82 0.82
B-50 0.62 0.41 0.50 0.33 0.46 0.30 0.71 0.71 0.64 0.42 0.52 0.35 0.48 0.32 0.75 0.75 0.66 0.44 0.55 0.37 0.51 0.33 0.78 0.78
B-50 0.62 0.43 0.52 0.36 0.48 0.33 0.74 0.74 0.65 0.45 0.55 0.38 0.50 0.35 0.78 0.78 0.67 0.47 0.58 0.40 0.53 0.37 0.82 0.82
C-50 0.84 0.51 0.67 0.44 0.61 0.40 0.59 0.35 0.85 0.71 0.87 0.53 0.71 0.42 0.64 0.37 0.90 0.75 0.91 0.55 0.74 0.45 0.67 0.39 0.96 0.78
C-50 0.82 0.55 0.68 0.44 0.61 0.40 0.82 0.74 0.86 0.57 0.72 0.47 0.65 0.42 0.86 0.78 0.90 0.60 0.76 0.50 0.69 0.45 0.90 0.39 0.960.782
D-50 1.09 0.63 0.82 0.46 0.72 0.39 ... 0.82 1.13 0.65 0.86 0.49 0.77 0.43 ... 0.88 1.16 0.67 0.91 0.52 0.81 0.45 ... 0.94
D-50 1.04 0.66 0.83 0.53 0.74 0.46 1.04 0.83 1.08 0.69 0.88 0.56 0.78 0.49 1.08 0.88 1.13 0.72 0.93 0.59 0.83 0.53 1.13 0.93

A-75 0.53 0.43 0.47 0.38 0.44 0.35 ... ... 0.55 0.44 0.49 0.40 0.47 0.37 ... ... 0.57 0.46 0.52 0.42 0.49 0.39 ... ...
A-75 0.50 0.40 0.45 0.36 0.42 0.34 1.17 1.17 0.53 0.42 0.48 0.38 0.45 0.36 1.24 1.24 0.55 0.44 0.50 0.40 0.48 0.38 1.30 1.30
B-75 0.72 0.51 0.60 0.43 0.55 0.39 ... ... 0.74 0.53 0.63 0.45 0.58 0.42 ... ... 0.77 0.55 0.66 0.47 0.61 0.44 ... ...
B-75 0.71 0.52 0.60 0.44 0.55 0.41 1.17 1.17 0.73 0.54 0.63 0.47 0.59 0.43 1.24 1.24 0.76 0.56 0.67 0.49 0.62 0.45 1.30 1.30
C-75 0.96 0.62 0.76 0.50 0.69 0.45 ... ... 1.00 0.64 0.80 0.52 0.73 0.47 ... ... 1.03 0.67 0.85 0.55 0.77 0.50 ... ...
C-75 0.90 0.63 0.75 0.52 0.68 0.47 1.17 1.17 0.94 0.66 0.80 0.55 0.73 0.50 1.24 1.24 0.99 0.68 0.84 0.58 0.77 0.53 1.30 1.30
D-75 1.18 0.72 0.91 0.56 0.81 0.49 ... ... 1.22 0.75 0.97 0.59 0.86 0.52 ... ... 1.26 0.78 1.02 0.63 0.92 0.55 ... ...
D-75 1.11 0.74 0.91 0.61 0.81 0.54 1.17 1.17 1.16 0.78 0.96 0.64 0.86 0.58 1.24 1.24 1.21 0.81 1.01 0.68 0.91 0.61 1.30 1.30

A-100 0.64 0.53 0.62 0.51 0.58 0.47 ... ... 0.67 0.55 0.66 0.54 0.61 0.50 ... ... 0.70 0.57 0.70 0.56 0.64 0.53 ... ...
A-100 0.59 0.49 0.57 0.47 0.57 0.47 1.66 1.66 0.62 0.51 0.60 0.50 0.60 0.50 1.76 1.76 0.65 0.53 0.63 0.52 0.63 0.52 1.85 1.85
B-100 0.82 0.62 0.70 0.53 0.65 0.49 ... ... 0.85 0.64 0.74 0.55 0.68 0.52 ... ... 0.88 0.67 0.77 0.58 0.72 0.54 ... ...
B-100 0.79 0.60 0.68 0.52 0.63 0.49 1.66 1.66 0.82 0.63 0.72 0.55 0.67 0.51 1.76 1.76 0.85 0.65 0.76 0.58 0.71 0.54 1.85 1.85
C-100 1.06 0.72 0.86 0.59 0.78 0.54 ... ... 1.10 0.75 0.90 0.63 0.82 0.57 ... ... 1.14 0.78 0.96 0.66 0.87 0.60 ... ...
C-100 0.98 0.71 0.83 0.61 0.76 0.55 1.66 1.66 1.03 0.74 0.88 0.64 0.81 0.59 1.76 1.76 1.07 0.77 0.93 0.67 0.86 0.62 1.85 1.85
D-100 1.28 0.82 1.02 0.66 0.89 0.58 ... ... 1.32 0.85 1.07 0.69 0.96 0.62 ... ... 1.39 0.88 1.12 0.73 1.01 0.65 ... ...
D-100 1.19 0.83 0.98 0.69 0.89 0.62 1.66 1.66 1.24 0.86 1.04 0.72 0.94 0.66 1.76 1.76 1.29 0.90 1.09 0.76 1.00 0.70 1.85 1.85

A-125 0.77 0.64 0.77 0.64 0.76 0.64 ... ... 0.82 0.67 0.82 0.68 0.80 0.67 ... ... 0.86 0.71 0.85 0.72 0.85 0.71 ... ...
A-125 0.75 0.64 0.75 0.64 0.75 0.64 2.22 2.22 0.79 0.67 0.79 0.68 0.79 0.68 2.35 2.35 0.84 0.71 0.83 0.71 0.83 0.71 2.47 2.47
B-125 0.92 0.73 0.80 0.64 0.78 0.62 ... ... 0.97 0.75 0.83 0.68 0.82 0.65 ... ... 1.01 0.78 0.86 0.72 0.87 0.69 ... ...
B-125 0.87 0.69 0.77 0.61 0.77 0.62 2.22 2.22 0.91 0.71 0.82 0.65 0.82 0.65 2.35 2.35 0.94 0.74 0.86 0.68 0.86 0.68 2.47 2.47
C-125 1.16 0.82 0.97 0.70 0.87 0.64 ... ... 1.20 0.85 1.02 0.73 0.92 0.67 ... ... 1.25 0.89 1.07 0.77 0.98 0.71 ... ...
C-125 1.07 0.79 0.91 0.69 0.84 0.63 2.22 2.22 1.11 0.83 0.96 0.72 0.89 0.67 2.35 2.35 1.16 0.86 1.02 0.76 0.94 0.71 2.47 2.47
D-125 1.40 0.92 1.11 0.76 1.00 0.68 ... ... 1.45 0.97 1.17 0.79 1.06 0.72 ... ... 1.50 1.00 1.22 0.83 1.11 0.76 ... ...
D-125 1.27 0.91 1.06 0.77 0.97 0.70 2.22 2.22 1.32 0.95 1.12 0.81 1.02 0.74 2.35 2.35 1.38 0.99 1.18 0.85 1.08 0.78 2.47 2.47
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
63C 66 69C

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
51⁄4 61⁄4 7 51⁄4 61⁄4 51⁄2 61⁄2 71⁄4 51⁄2 61⁄2 53⁄4 63⁄4 71⁄2 53⁄4 63⁄4

Layers of
Reinforce-

ment
Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

Class

A-25 0.37 0.25 0.35 0.24 0.32 0.22 0.30 0.20 0.41 0.41 0.39 0.26 0.34 0.23 0.32 0.21 0.43 0.43 0.41 0.27 0.36 0.24 0.33 0.22 0.45 0.45
A-25 0.39 0.27 0.35 0.24 0.32 0.22 0.41 0.41 0.41 0.28 0.37 0.25 0.34 0.23 0.43 0.43 0.43 0.30 0.39 0.26 0.36 0.24 0.44 0.22 0.45 0.4
B-25 0.57 0.35 0.48 0.28 0.43 0.25 0.57 0.48 0.59 0.36 0.50 0.29 0.45 0.26 0.60 0.50 0.62 0.37 0.52 0.31 0.48 0.28 0.63 0.53
B-25 0.62 0.40 0.52 0.33 0.48 0.30 0.62 0.52 0.64 0.41 0.55 0.35 0.50 0.31 0.64 0.55 0.67 0.43 0.58 0.37 0.53 0.33 0.67 0.58
C-25 0.85 0.47 0.68 0.37 0.60 0.31 0.85 0.68 0.87 0.49 0.71 0.38 0.63 0.33 0.87 0.71 0.89 0.50 0.73 0.40 0.66 0.35 0.90 0.73
C-25 0.87 0.54 0.72 0.44 0.65 0.39 0.87 0.72 0.90 0.56 0.76 0.46 0.69 0.41 0.90 0.76 0.94 0.58 0.80 0.49 0.72 0.44 0.94 0.80
D-25 1.13 0.59 0.87 0.45 0.76 0.38 ... 0.87 1.17 0.63 0.91 0.47 0.81 0.41 ... 0.91 1.20 0.65 0.97 0.50 0.85 0.43 ... 0.97
D-25 1.11 0.68 0.90 0.54 0.81 0.47 1.11 0.90 1.16 0.70 0.95 0.57 0.85 0.50 1.16 0.95 1.20 0.73 1.00 0.60 0.90 0.53 1.20 1.00

A-50 0.49 0.37 0.44 0.33 0.41 0.31 0.82 0.82 0.51 0.39 0.46 0.35 0.43 0.33 0.86 0.86 0.53 0.40 0.48 0.36 0.46 0.34 0.90 0.90
A-50 0.49 0.37 0.44 0.33 0.42 0.31 0.86 0.86 0.51 0.38 0.47 0.35 0.44 0.33 0.90 0.90 0.54 0.40 0.49 0.36 0.46 0.34 0.94 0.94
B-50 0.69 0.46 0.58 0.43 0.57 0.39 0.54 0.36 0.82 0.82 0.72 0.48 0.62 0.41 0.57 0.37 0.86 0.86 0.74 0.49 0.63 0.43 0.59 0.390.90 0.90
B-50 0.71 0.49 0.62 0.43 0.57 0.39 0.86 0.86 0.74 0.51 0.65 0.45 0.60 0.41 0.90 0.90 0.77 0.53 0.67 0.47 0.63 0.43 0.94 0.90.90 0.904
C-50 0.97 0.58 0.79 0.47 0.71 0.42 1.01 0.83 1.00 0.61 0.82 0.49 0.74 0.44 1.05 0.87 1.02 0.63 0.85 0.51 0.77 0.47 1.10 0.92
C-50 0.96 0.63 0.81 0.53 0.74 0.48 0.96 0.86 1.00 0.66 0.85 0.56 0.78 0.51 1.00 0.90 1.04 0.68 0.89 0.59 0.82 0.53 1.04 0.94
D-50 1.23 0.71 0.98 0.55 0.87 0.49 ... 1.01 1.27 0.74 1.03 0.58 0.92 0.51 ... 1.07 1.31 0.76 1.08 0.62 0.97 0.54 ... 1.14
D-50 1.20 0.77 0.99 0.63 0.89 0.56 1.20 0.99 1.24 0.80 1.04 0.66 0.94 0.59 1.24 1.04 1.29 0.83 1.09 0.70 0.99 0.63 1.29 1.09

A-75 0.62 0.49 0.55 0.44 0.52 0.42 ... ... 0.64 0.51 0.58 0.46 0.55 0.44 ... ... 0.67 0.53 0.61 0.48 0.58 0.46 ... ...
A-75 0.59 0.47 0.54 0.43 0.51 0.40 1.37 1.37 0.62 0.49 0.56 0.45 0.54 0.42 1.43 1.43 0.64 0.51 0.59 0.47 0.56 0.45 1.50 1.50
B-75 0.81 0.57 0.70 0.50 0.66 0.47 ... ... 0.84 0.60 0.73 0.52 0.69 0.49 ... ... 0.86 0.62 0.76 0.55 0.72 0.52 ... ...
B-75 0.81 0.59 0.71 0.52 0.66 0.48 1.37 1.37 0.84 0.61 0.74 0.54 0.69 0.51 1.43 1.43 0.87 0.63 0.77 0.57 0.73 0.53 1.50 1.50
C-75 1.08 0.70 0.89 0.58 0.82 0.53 ... ... 1.11 0.73 0.94 0.61 0.85 0.56 ... ... 1.14 0.75 0.97 0.64 0.90 0.58 ... ...
C-75 1.05 0.73 0.90 0.62 0.83 0.57 1.37 1.37 1.09 0.76 0.94 0.65 0.87 0.60 1.43 1.43 1.13 0.78 0.99 0.69 0.92 0.63 1.50 1.50
D-75 1.36 0.82 1.09 0.67 0.98 0.59 ... ... 1.40 0.85 1.14 0.70 1.03 0.63 ... ... 1.45 0.88 1.19 0.73 1.08 0.66 ... ...
D-75 1.28 0.86 1.08 0.72 0.98 0.65 1.37 1.37 1.33 0.89 1.13 0.76 1.03 0.69 1.43 1.43 1.38 0.93 1.19 0.79 1.09 0.72 1.50 1.50

A-100 0.74 0.61 0.73 0.59 0.68 0.55 ... ... 0.76 0.63 0.77 0.62 0.71 0.57 ... ... 0.79 0.66 0.80 0.64 0.74 0.60 ... ...
A-100 0.69 0.57 0.66 0.55 0.66 0.55 1.94 1.94 0.72 0.59 0.70 0.57 0.70 0.57 2.03 2.03 0.75 0.61 0.73 0.60 0.73 0.60 2.12 2.12
B-100 0.92 0.70 0.81 0.62 0.76 0.57 ... ... 0.97 0.73 0.85 0.65 0.79 0.61 ... ... 1.00 0.75 0.88 0.68 0.83 0.64 ... ...
B-100 0.90 0.69 0.80 0.61 0.75 0.58 1.94 1.94 0.94 0.71 0.84 0.64 0.79 0.60 2.03 2.03 0.97 0.74 0.88 0.67 0.82 0.63 2.12 2.12
C-100 1.20 0.82 1.01 0.70 0.92 0.64 ... ... 1.23 0.84 1.05 0.73 0.97 0.67 ... ... 1.26 0.87 1.09 0.76 1.01 0.70 ... ...
C-100 1.14 0.82 0.99 0.72 0.92 0.66 1.94 1.94 1.19 0.85 1.04 0.75 0.96 0.70 2.03 2.03 1.23 0.89 1.09 0.78 1.01 0.73 2.12 2.12
D-100 1.47 0.95 1.19 0.77 1.08 0.70 ... ... 1.51 0.98 1.25 0.81 1.13 0.73 ... ... 1.56 1.01 1.30 0.85 1.19 0.77 ... ...
D-100 1.37 0.95 1.17 0.81 1.07 0.74 1.94 1.94 1.42 0.99 1.22 0.85 1.12 0.78 2.03 2.03 1.48 1.02 1.28 0.89 1.18 0.82 2.12 2.12

A-125 0.90 0.74 0.90 0.75 0.89 0.75 ... ... 0.95 0.78 0.94 0.79 0.93 0.78 ... ... 0.99 0.82 0.98 0.82 0.97 0.82 ... ...
A-125 0.88 0.74 0.88 0.74 0.88 0.74 2.59 2.59 0.92 0.78 0.92 0.78 0.92 0.78 2.72 2.72 0.96 0.81 0.96 0.81 0.96 0.81 2.84 2.84
B-125 1.06 0.82 0.93 0.75 0.91 0.72 ... ... 1.09 0.85 0.96 0.79 0.95 0.76 ... ... 1.13 0.88 1.00 0.82 1.00 0.79 ... ...
B-125 1.00 0.78 0.90 0.72 0.90 0.72 2.59 2.59 1.04 0.81 0.95 0.75 0.95 0.75 2.72 2.72 1.07 0.84 0.99 0.78 0.99 0.78 2.84 2.84
C-125 1.31 0.95 1.13 0.81 1.04 0.75 ... ... 1.37 0.98 1.17 0.84 1.08 0.78 ... ... 1.40 1.01 1.21 0.88 1.12 0.82 ... ...
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TABLE 1 Continued

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
63C 66 69C

Type of
Reinforce-

ment
Circular Elliptical Circular Elliptical Circular Elliptical

Wall
Thickness,

in.
51⁄4 61⁄4 7 51⁄4 61⁄4 51⁄2 61⁄2 71⁄4 51⁄2 61⁄2 53⁄4 63⁄4 71⁄2 53⁄4 63⁄4

Layers of
Reinforce-

ment
Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Single Single

C-125 1.23 0.92 1.08 0.81 1.01 0.75 2.59 2.59 1.28 0.95 1.13 0.85 1.06 0.79 2.72 2.72 1.33 0.99 1.19 0.89 1.11 0.83 2.84 2.84
D-125 1.58 1.06 1.30 0.88 1.18 0.81 ... ... 1.62 1.09 1.38 0.92 1.24 0.84 ... ... 1.68 1.13 1.43 0.97 1.30 0.88 ... ...
D-125 1.46 1.04 1.26 0.90 1.16 0.83 2.59 2.59 1.52 1.08 1.32 0.95 1.22 0.88 2.72 2.72 1.57 1.12 1.38 0.99 1.28 0.92 2.84 2.84

Circumferential reinforcement, in.2/linear ft of pipeB

Internal
Designated

Dia, in.
72 78 84

Type of
Reinforce-

ment
Circular Elliptical Circular Circular

Wall
Thickness,

in.
6 7 73⁄4 6 7 61⁄2 71⁄2 81⁄4 7 8 83⁄4

Layers of
Reinforce-

ment
Inner Outer Inner Outer Inner Outer Single Single Inner Outer Inner Outer Inner Outer Inner Outer Inner Outer Inner Outer

Class

A-25 0.45 0.30 0.40 0.26 0.37 0.24 0.48 0.47 0.49 0.32 0.43 0.29 0.41 0.27 0.53 0.35 0.47 0.31 0.45 0.29
A-25 0.48 0.33 0.43 0.29 0.40 0.27 0.48 0.46 0.52 0.35 0.47 0.32 0.44 0.30 0.57 0.38 0.52 0.35 0.49 0.33
B-25 0.68 0.41 0.57 0.34 0.52 0.30 0.68 0.57 0.72 0.44 0.62 0.37 0.57 0.33 0.77 0.46 0.67 0.40 0.62 0.36
B-25 0.73 0.47 0.63 0.40 0.58 0.36 0.73 0.63 0.79 0.50 0.69 0.44 0.63 0.40 0.84 0.54 0.74 0.47 0.69 0.43
C-25 1.00 0.55 0.80 0.44 0.72 0.38 1.00 0.80 1.04 0.58 0.86 0.47 0.78 0.42 1.09 0.62 0.91 0.51 0.84 0.45
C-25 1.05 0.65 0.88 0.54 0.80 0.48 1.05 0.88 1.12 0.69 0.96 0.58 0.87 0.53 1.18 0.73 1.02 0.63 0.94 0.57
D-25 1.37 0.72 1.07 0.55 0.95 0.47 ... 1.07 1.44 0.76 1.15 0.61 1.04 0.52 1.51 0.81 1.23 0.65 1.11 0.57
D-25 1.34 0.81 1.10 0.66 0.99 0.58 1.34 1.10 1.43 0.87 1.20 0.72 1.09 0.64 1.49 0.91 1.30 0.78 1.19 0.70

A-50 0.59 0.44 0.53 0.40 0.50 0.37 0.94 0.94 0.64 0.47 0.57 0.43 0.55 0.41 0.68 0.50 0.63 0.46 0.59 0.44
A-50 0.60 0.44 0.54 0.40 0.51 0.38 0.98 0.98 0.65 0.48 0.59 0.44 0.56 0.41 0.70 0.51 0.64 0.47 0.61 0.45
B-50 0.81 0.54 0.70 0.47 0.65 0.43 0.94 0.94 0.86 0.57 0.76 0.50 0.71 0.47 0.92 0.62 0.82 0.54 0.77 0.51
B-50 0.84 0.58 0.74 0.51 0.68 0.47 0.98 0.98 0.90 0.62 0.80 0.55 0.75 0.51 0.96 0.66 0.87 0.59 0.81 0.56
C-50 1.12 0.69 0.92 0.56 0.84 0.51 1.15 0.96 1.17 0.72 1.00 0.61 0.92 0.55 1.23 0.76 1.06 0.65 0.99 0.59
C-50 1.15 0.76 0.98 0.64 0.90 0.59 1.15 0.98 1.23 0.81 1.07 0.70 0.98 0.64 1.30 0.85 1.14 0.75 1.06 0.69
D-50 1.48 0.84 1.18 0.68 1.07 0.59 ... 1.20 1.57 0.89 1.28 0.74 1.16 0.66 1.64 0.96 1.38 0.79 1.26 0.71
D-50 1.44 0.92 1.21 0.77 1.09 0.69 1.44 1.21 1.53 0.98 1.31 0.83 1.20 0.75 1.61 1.03 1.42 0.90 1.30 0.82

A-75 0.73 0.58 0.66 0.53 0.63 0.51 ... ... 0.78 0.62 0.72 0.57 0.69 0.55 0.84 0.66 0.78 0.62 0.75 0.59
A-75 0.71 0.56 0.65 0.51 0.62 0.49 1.56 1.56 0.77 0.60 0.71 0.55 0.68 0.53 0.82 0.64 0.77 0.60 0.74 0.57
B-75 0.96 0.68 0.83 0.60 0.78 0.56 ... ... 1.02 0.73 0.90 0.65 0.85 0.61 1.08 0.77 0.97 0.70 0.92 0.66
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