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JAPANESE INDUSTRIAL STANDARD JIS A 5373 :2016

Precast prestressed concrete products

1 Scope

This Japanese Industrial Standard specifies the precast prestressed concrete prod-
ucts (hereafter referred to as PC products). However, this Standard is not applied to
the concrete products for buildings separately specified in Japanese Industrial Stan-
dards. :

This Standard is not applied to the products which use the prestressing tendon?, etc.
for the purpose of ensuring the safety in construction, and is not intended to have the
prestressed concrete structure.

The comparison table between previous and current editions of this Standard on tech-
nically significant revisions is given in Annex F.

Note ¥ The prestressing tendon means the materials specified in JIS G 3109, JIS
G 3137 and JIS G 3502.

2 Normative references

The following standards contain provisions which, through reference in this text, con-
stitute provisions of this Standard. The most recent editions of the standards (includ-
ing amendments) listed below shall be applied.

JIS A 0203 Concrete terminology
JIS A 1108 Method of test for compressive strength of concrete
JIS A 1136 Method of test for compressive strength of spun concrete

JIS A 5361 Precast concrete products—General rules for classification, designation
and marking

JIS A 5362 Precast concrete products—Requzred performance and methods of veri-
fication

JIS A 5363 Precast concrete products—General rules for methods of performance test

JIS A 5364 Precast concrete products—General rules of materials and product
methods

JIS A 5365 Precast concrete products—General rules for method of inspection

3 Terms and definitions

For the purposes of this Standard, the terms and definitions given in JIS A 0203,
and the following apply.

3.1 Groupl

PC products which are manufactured based on specifications that have been confirmed
by actual results to satisfy the required performances

The recommended specifications are shown in respective Annexes.
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3.2 Group II

PC products manufactured based on the performance requirements and specification
which are agreed previously between the parties concerned with delivery

4 Classification _
PC products shall be classified as specified in Table 1 according to the applications.

They shall be classified into Group I and Group II according to the determination
method of performance and specification.

Table 1 Classification of PC products

Type Applicable clause in Annex
Poles See A.2.
Bridges See B.2.
Retaining walls See C.2.
Covered conduits See D.2.
Piles See E.2.
Other products As agreed between the parties concerned
Example: Disaster prevention facilities with delivery.
NOTE: Each Annex contains specifications of Group I and Group II. Recommended
specification is provided for Group I, but not for Group II.

5 Quality

5.1 Appearance

PC products shall be free from any flaw, crack, chip, camber, torsion (board products),
etc. detrimental to practical use.

5.2 Performance

The performance according to the type of PC products shall conform to the provisions
of Table 2. The performance tests for the verification of performances shall be as speci-
fied in 9.2.
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Table 2 Performances of PC products
Type : Applicable clause in Annex
Poles ! See A.3.
Bridges See B.3.
- Retaining walls See C.3.
Covered conduits See D.3.
> Piles See E.3.
Other products a) Performance Specific items of performance
Example: Disaster prevention facilities shall be selected and designated as agreed
between the parties concerned with delivery
according to JIS A 5362.

When the correlativity between the performance
and the product specifications (dimensions,
materials, constructions, etc.) is proven by actual
results, the product specification indicated in b)
may be alternatively given.

b) Alternative specification for performance
As follows.
1) Dimensions
2) Compressive strength of concrete
3) Bar arrangement
4) Effective prestress

6 Shape, dimensions and dimensional tolerances
The shape, dimensions and dimensional tolerances shall be as specified in Table 3.

Table 3 Shape, dimensions and dimensional tolerances of PC products

Type Applicable clause in Annex

Poles See A4,

Bridges See BA4.

Retaining walls See C.4.

Covered conduits See D 4.

Piles See E4.

Other products | As agreed between the parties concei‘ned
Example: Disaster prevention facilities with delivery.

7 Bar arrangement and tolerances on bar arrangement

The bar arrangement (reinforcing bar and prestressing tendon) of PC products shall
be measured as specified in 9.8, and the arrangement and the tolerance shall conform
to the provisions of the following a) and b).

a) Bar arrangement The bar arrangement (including covering of reinforcing bar)
shall be as specified in Table 4. However, as agreed between the parties concerned
with delivery, other bar arrangement may be adopted unless it compromises the
performance of PC products (including the provisions of 5.2). The manufacturer
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shall prepare the bar arrangement drawing for each product, and shall provide it
to the purchaser, if requested.

Table 4 Bar arrangement of PC products

Type Applicable clause in Annex

Poles \ See A.5.

Bridges See B.5.

Retaining walls See C.5.

Covered conduits See D.5.

Piles See E.5.

Other products Determined by the manufacturer.
Example: Disaster prevention facilities

NOTE : General precautions for designing the bar arrangement should be as follows.

— The minimum gap between the reinforcing bar and the prestressing tendon
should be at least 5/4 of the maximum dimension of coarse aggregates.

— The necessary cross-sectional area of reinforcing bar and prestressing tendon
shall be determined from the structural calculation or the structural details; how-
ever, there are more than one combination of diameter and the number of rein-
forcing bars and prestressing tendons which satisfy the cross-sectional area. The
diameter and the number of reinforcing bars and prestressing tendons shall be
selected in consideration of the thickness of components, the maximum dimen-
sion of coarse aggregates, etc. The bar arrangement shall be selected to ensure
the complete adhesion between the reinforcing bar, prestressing tendon and con-
crete, and to obtain the good crack dispersion of concrete components.

b) Tolerance on bar arrangement The tolerance on bar arrangement?® shall be
determined by the manufacturer according to the type of product within the range
in which the required performance can be satisfied.

Note 2 The tolerance on bar arrangement means the limit of deviation between
the positions of reinforcing bar and prestressing tendon indicated on the
bar arrangement drawing, and the positions of reinforcing bar and pre-
stressing tendon of the product.

8 Materials and production methods

The materials used for PC products and the production methods shall be as speci-
fied in JIS A 5364.

9 Test methods

9.1 Appearance test

The appearance shall be tested visually, and the product shall be examined for flaw,
crack, chip, camber, torsion (in the case of board products), etc. detrimental to practical
use.
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9.2 Performance test

The test method of performance shall be as specified in JIS A 5363 and Table 5.

Table 5 Performance test method of PC products

Type Applicable clause in Annex
Poles See A7.
Bridges See B.7.
Retaining walls See C.7.
Covered conduits See D.7.
Piles See E.7.
Other products As agreed between the parties concerned
Example: Disaster prevention facilities with delivery.

9.3 Measurement of bar arrangement

In the measurement of bar arrangement, the diameter, number and covering of re-

inforcing bars and prestressing tendons shall be checked. The method shall be any of
the following.

a)

b)

c)

Method by non-destructive test The measurement by the non-destructive test
shall be conducted using the electromagnetic induction method, radar method, etc.
According to each designated measurement method, the diameter, number, and cov-
ering of reinforcing bars and prestressing tendons shall be measured.

Method using broken sample The measurement using the broken sample shall
be conducted after finishing the performance test such as outside pressure test. The
concrete part of the sample shall be chipped; reinforcing bars shall be exposed; and
the diameter of reinforcing bar and prestressing tendon, and the number and cov-
ering thereof shall be measured.

Method using bar arrangement before placing concrete If the positions of
reinforcing bar and prestressing tendon before and after placing concrete are not
affected by the assembly method of reinforcing bar and prestressing tendon, fixing
method of reinforcing bar and prestressing tendon to a formwork, and securing
method of covering, the positions of reinforcing bar and prestressing tendon can be
regarded as the positions of reinforcing bar and prestressing tendon of finished prod-
uct by measuring the diameter, number, and covering of reinforcing bar and pre-
stressing tendon before placing concrete.

10 Inspections

10.1 Division and items of inspections

The inspections on PC products are divided into the final inspection and the deliv-

ery inspection and as follows.

a)

Final inspection The final inspection shall be conducted by the manufacturer of
product on the following items.
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1) Appearance
2) Performance
3) Shape and dimensions

b) Delivery inspection The delivery inspection items shall be as follows. The de-
livery inspection may be omitted as agreed between the parties concerned with
delivery.

1) Appearance
2) Shape and dimensions

10.2 Inspection methods

The inspection methods of PC products shall be as specified in JIS A 5365 and
Table 6. ”

Table 6 Inspection methods of PC products

Type Applicable clause in Annex

Poles See A.8.

Bridges See B.8.

‘Retaining walls See C.8.

Covered conduits See D.8.

Piles See E.8.

Other products As agreed between the parties concerned
Example: Disaster prevention facilities with delivery.

10.3 Judgement on inspection
The judgement method of inspection shall be as specified in JIS A 5365.

11 Designation of products
‘'The designation of products shall be as specified in JIS A 5361.

12 Marking

Items specified in JIS A 5861 shall be marked on PC products. If the marking is
particularly specified in Annex of this Standard, the provisions in Annex shall prevail.
For the Group II products, the following items shall be marked on the product.

a) Characters “Group II” or its abbreviation
b) Type (designation determined by manufacturer) or its abbreviation

¢) Other necessary item or its abbreviation

13 Report

The manufacturer shall submit the report about the appearance, performance, shape/
dimensions, etc., when requested by the purchaser.
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Annex A (normative)
Poles

A.1 Outline

This Annex specifies Group I and Group II of poles which are mainly used for the
communication, traffic-light and utility poles.

A.2 Classification

The poles shall be classified as specified in Table A.1, and Group I shall be as speci-
fied in Table A.2. : :

Table A.1 Classification of poles

Major division Minor division

Prestressed concrete poles

Poles Decorative light poles
Others

Table A.2 Classification of Group I of poles

Type Division by application Division by verification Detail
Power transmission, power
Class 1 distribution, communication, | Cracking test load
. See Recommended
traffic light, etc. . .
specification A-1.
Class 2 Line in railroad and track Critical cracking width

(including trolley coach), etc. | strength

NOTE : The critical cracking width strength means the strength that can keep the flex-
ural crack width below the limit value.

A.3 Performance

The performance and the performance verification metflod shall be as follows.

a) Product of Group I The performance of product shall conform to the provisions
of Recommended specification A-1.

b) Product of Group II The performance of product shall conform to the provisions
of clause 4 and clause 5 of JIS A 5362, and shall be determined as agreed between

the parties concerned with delivery. Table A.3 may be applied for general specifi-
cations. '
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Table A.3 Performance and performance verification method of poles

Performance Performance verification
item Performance method
Service It shall be able to be used smoothly under a load expected See design document,
performance | during service, fulfilling the required function. A.7 or actual results.
Safety @ It shall not fracture under a load expected in design. See design document,
Y The same applies to performance for joint. A.7 or actual results.
Cracking, ageing of material properties or the like due to See desien d ent or
Durability™ | the expected impact shall not deteriorate the required ce design cocum
actual results.
performance.
Workabilit It shall be transported, installed, assembled and joined See design document or
Y| safely and easily without abnormalities detrimental to use. | actual results.

The prestressing tendons whose durability against the stress corrosion cracking is confirmed shall
be used for poles upon agreement between the parties concerned with delivery.

Notes ® The verification of the safety shall be made when requested by the purchaser.

Y Durability may be verified by the actual results of similar products equivalent in water-
cement ratio and/or air content as well as the covering of reinforcing bar, etc. and pro-
duction method.

A.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of poles shall be as follows. As
to Group I, if the design concept is equivalent and the performance and the performance
verification method are the same, the reference dimension may be changed within + 10 %
in response to the purchaser’s demand, provided that the necessary performance is sat-

isfied.

a) Shape An example of shapes of poles is shown in Figure A.1. A joint may be pro-
vided, if necessary.
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Unit: mm
] Length .
Thickness Thickness
Taper
) Y N
=0 1 e e T -\ ]
Q
g8 | | &%
S o IO 3
A5 [ U 5
Height of
Bottom cover supp%)rting v Top cap
position Height of loading position 250
0 g &
g 8 | H
2 5§ 3
A b a
5 & &
n & 8
g
&
3
a) Tapered hollow truncated cone
Length .
Thickness gt Thickness
1 [ R \ 3
' : i)
| | B
: ; ]
—————————————————————————————————————————— A A
Height of
Bottom cover supporting . Top cap
position Height of loading position 250
g X £&
5 t g b
) e .8 8
m g 4‘% 2
= o an
N a g
b=
@
-

b) Hollow cylinder

Figure A.1 Example of shapes of poles

b) Dimensions and dimensional tolerances The dimensions and dimensional tol-
erances of the products classified into Group I shall be as specified in Table A.4.
However, the lengths of a top cap and a bottom cover are not to be included in the
length. The dimensions and dimensional tolerances of the products classified into
Group II shall be as agreed between the parties concerned with delivery.
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Table A.4 Dimensions and dimensional tolerances of poles

Unit: mm
. Tip Bottom .
Type Length Thickness diametér diameter Diameter
Dimensions | 7mto 17m | Sce2design | 1050990 | 230 to 450 | 300 to 400
Prestressed : document
te pol
concrete poles +50 +Not specified. +4
Tolerances ~10 ~0 _9

— The tip diameter, bottom diameter and diameter shall be the average of two values measured
along each orthogonal axis at one cross-section of the end face, which is rounded to integer.

— The thickness shall be the average of four values measured along each orthogonal axis in one
cross-section of the end face, which is rounded to integer.

A.5 Bar arrangement

The bar arrangement shall be as specified in clause 7, JIS A 5364 and a design docu-
ment. However, as agreed between the parties concerned with delivery, the bar arrange-
ment other than that of the recommended specification may be adopted unless it
compromises the performance of PC products (including the provisions of A.3). The bar
arrangement of poles that satisfy A.3 shall be determined by the manufacturer for every
product.

A.6 Quality of concrete

A.6.1 Material and production method

The materials for concrete and the production method shall be as specified in
clause 8.

A.6.2 Compressive strength

The compressive strength of concrete shall be 50 N/mm? or more after the predeter-
mined material aging. The compressive strength at the time of prestress introduction
shall be at least 1.7 times the prestress given at a supporting position, at least 1.3 times
the prestress given at a loading position, and 25 N/mm? or more.

The compressive strength for Group II shall be as agreed between the parties con-
cerned with delivery.

A7 Test method

A.7.1 Compressive strength test of concrete

The compressive strength test of concrete shall be as specified in JIS A 1108 or JIS
A 1136.

The test piece shall be processed by the same curing as the product or be controlled
properly. "

A.7.2 Flexural strength test of product .
The flexural strength test of product shall be as specified in JIS A 5363.
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Inspection

a) Final inspection The final inspection of poles shall be conducted on the appear-

1)

2)

3)

ance, performance, shape and dimensions, and shall be as follows.

Appearance As the inspection of the appearance, a 100 % inspection or a sam-
pling inspection shall be conducted considering the characteristics of product,
production method, production quantity, etc.

Performance, shape and dimensions As the inspections of performance,
shape and dimensions, a sampling inspection shall be applied.

When substitute characteristics are inspected by using an alternative test piece
in place of inspecting performances of a product, the correlation between the prop-
erties of the test piece and those of the product shall be confirmed in advance.

Size of inspection lot The size of inspection lot shall be determined by the
manufacturer in consideration of the characteristics of product, production

method, production quantity, production period, quantity of ordered poles, etc.

Any product in the inspection lot shall have the same characteristics, and shall
be manufactured using the same materials, concrete mix proportion and manu-

facturing process, etc.

b) Delivery inspection The delivery inspection of poles shall be conducted on.the
appearance, shape and dimensions. The size of inspection lot and the sampling
method shall be specified by the purchaser as agreed between the parties concerned
with delivery. The delivery inspection may be omitted as agreed between the par-

ties concerned with delivery.

A9 Marking
The following items shall be marked on the poles as specified in JIS A 5361.

a) Type or its abbreviation
b) Designation of product
¢) Manufacturer’s name or its abbreviation

d) Date of manufacture or its abbreviation

A.10 Others (recommended specification)
The recommended specification of Group I of poles is shown in Table A.5.

Table A.5 Recommended specification

Structure-specific product group standard Recommended specification
JISA 5373 | Annex A Poles Recommended specification A-1
Prestressed concrete poles
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Recommended specification A-1
Prestressed concrete poles

A-1.1 Outline

This recommended specification describes the prestressed concrete poles in Group I
of poles (hereafter referred to as poles) specified in Annex A.

A-1.2 Classification
The poles shall be classified into Class 1 and Class 2.

a) Class 1 shall be divided according to the dimensions and the cracking test load as
specified in Recommended specification A-1 Table 1.

b) Class 2 shall be divided according to the dimensions and the critical cracking width
strength as specified in. Recommended specification A-1 Table 2.

Recommended specification A-1 Table 1
Dimensions and cracking test load (Class 1)

Length Height of Height of Cracking test load kN
L loat.ii_ng supporting position Tip diameter
position I
m m m 120 mm 140 mm 190 mm 220 mm
7 5.55 1.2 — 1.5 — —
8 6.35 1.4 — 1.5 4.3 —
2.0
9 7.25 1.5 2.0 2.5 35 —
4.3
5.0
10 8.05 1.7 2.0 2.5 3.5 —
5.0
11 8.85 1.9 2.0 — 35 -
5.0
12 9.75 2.0 — - 3.5 —
5.0
7.0
13 10.55 2.2 - — 3.5 -
5.0
7.0
14 11.35 © 24 — — 3.5 -
' 5.0
7.0 ,
15 12.25 2.5 — - 50 —
7.0
11.95 2.8 — — 10 10
11.75 3.0 — — — 15
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Length Height of Height of Cracking test load kN
L ; loa&'i.ipg supporting position Tip diameter
position 4
m m m 120 mm 140 mm 190 mm 220 mm
16 13.25 2.5 - - 5.0 —
7.0
12.95 2.8 - — 10 10
12.75 3.0 — — — 15
17 13.95 2.8 - — 5.0
7.0
10 10
13.75 3.0 — — — 15

A taper shall be 1/75.

Recommended specification A-1 Table 2
Dimensions and critical cracking width strength (Class 2)

Length Height of Height of Critical cracking width strength kN-m
L Il)(;e;ililcl)i supportlr;,g position Type N Type T
Diameter Diameter
m m 300 mm 350 mm 400 mm 350 mm
8 6.35 14 65 50 — —
65
9 7.25 1.5 65 50 — —

65

10 8.05 1.7 65 50 — —
65
75

11 8.85 1.9 65 50- 110 90
65 110
75

12 9.75 2.0 65 50 110 90
65 110
75

13 10.55 2.2 — 65 110 90
75 110

14 11.35 2.4 — 75 — —

NOTE: Type N and Type T are the type symbols categorized by the distribution of critical crack-

ing width strength. The magnitude and the distribution map of the critical cracking width
strength according to the types are as specified in the following diagram.
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Recommended specification A-1 Table 2 (concluded)

M
MKN'm 2 KN'm
~ ~
MKN-m
MKN-m : Zr
L—""
- / N
Type N Type T

L: length of pole
I": height of supporting position
M: critical cracking width strength shown in Recommended specification A-1 Table 2

A-1.3 Performance

A-1.3.1 Class 1 poles
The performance of Class 1 poles shall be as follows.

a) Cracking test load The cracking test load on Class 1 pole (0.25 mm or under in
crack width) shall be not less than the value specified in Recommended specifica-
tion A-1 Table 1. When this cracking test load is removed, the crack exceeding
0.05 mm in width shall not remain.

b) Ultimate load The ultimate load on Class 1 pole shall be at least twice the erack-
ing test load specified in Recommended specification A-1 Table 1.

A-1.3.2 Class 2 poles
The performance of Class 2 poles shall be as follows.

a) Critical cracking width strength The critical cracking width strength of
Class 2 poles (0.25 mm or under in crack width) shall be not less than the value
specified in Recommended specification A-1 Table 2. When the load equivalent to
the critical cracking width strength is removed, the cracking exceeding 0.05 mm in
width shall not remain.

b) Ultimate flexural strength The ultimate flexural strength of Class 2 pole shall
be at least twice the critical cracking width strength specified in Recommended
specification A-1 Table 2.

c) Deflection The deflection of Class 2 pole shall be such that the deflection of a 8 m
pole at 6 m from the supporting position and the deflection of at least 9 m pole at
7 m from the supporting position shall not exceed 75 mm when the pole is subjected
to the load equivalent to 2/3 of critical cracking width strength specified in Recom-
mended specification A-1 Table 2.
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A-1.4 Shape, dimensions and dimensional tolerances

A-1.4.1 Shape
The shape of a pole shall be as follows.

a) The shape of Class 1 pole shall be a tapered truncated hollow cone as shown in
Recommended specification A-1 Figure 1.

b) The shape of Class 2 pole shall be a hollow cylinder as shown in Recommended
specification A-1 Figure 2.

Unit: mm

Thickness Length ' Thickness

Taper 1/75

Bottom
diameter
Tip
diameter,

Height of
Bottom cover supporting

position Height of loading position 250

Top cap

Bottom
Supporting
position

Loading position
Tip

Recommended specification A-1 Figure 1 Shape of pole (Class 1)

Unit: mm
Thickness Length Thickness
5 et ettt e mnttet = PN
! \ 3
H ]
I , g
: 8
N I e sy i A
Height of
Bottom cover supporting| Top cap
position Height of loading position 250
g g £ 2
8 £ g B
[=] o 9 7]
/m 28 o
5% o
a 8 E
3
&
Q
=

Recommended specification A-1 Figure 2 Shape of pole (Class 2)

A-1.4.2 Dimensions and dimensional tolerances

The dimensions of poles shall be as specified in Recommended specification A-1
Table 1 and Recommended specification A-1 Table 2, and dimensional tolerances shall
be as specified in Recommended specification A-1 Table 3.
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If the reference dimension is changed within the range specified in A.4, the manu-

facturer shall submit the data indicating that poles conform to Table A.3 in the design
document or the performance test result when requested by the purchaser.

Recommended specification A-1 Table 3 Dimensional tolerances

Unit: mm
' . Tip Bottom .
Type Length Thickness diameter diameter Dlgmeter
Dimensions | 7Tmto17m | Sco2design | o0 990 | 230 to 450 | 300 to 400
Prestressed document
te pol -
concrete poles Dimensional +50 +Not specified. +4
tolerances -10 -0 -2

— The tip diameter, bottom diameter and diameter shall be the average of two values measured

— The thickness shall be the average of four values measured along each orthogonal axis in one

along each orthogonal axis at one cross-section of the end face, which is rounded to integer.

cross-section of the end face, which is rounded to integer.

A-1.5 Bar arrangement

a)

b)

c)

d)

e)

The bar arrangement of pole shall be as follows.

The prestressing tendon and the longitudinal reinforcing bar shall be arranged as
uniformly as possible over the cross-section of pole.

The gap between the prestressing tendon and the longitudinal reinforcing bar shall
be one or more times their diameters, and shall be 5/4 or more times the maximum
dimension of coarse aggregates. If the gap between the prestressing tendon and the
longitudinal reinforcing bar becomes not more than the specified value by attach-
ing the accessory, etc., it shall be confirmed that concrete is compacted enough by
the centrifugal compaction.

The prestressing tendon and the longitudinal reinforcing bar shall be assembled by
execution bars. These execution bars shall be arranged so that the performance of
body is not compromised.

When prestressing tendons or longitudinal reinforcing bars are joined with execu-
tion bars by welding, it shall be guaranteed that the mechanical characteristics of
prestressing tendons or longitudinal reinforcing bars do not fall short of each speci-
fied value due to welding.

The covering shall be 9 mm or more and 1 or more times the diameter of prestress-
ing tendon and longitudinal reinforcing bar.

A-1.6 Quality of concrete

The quality of concrete shall be as specified in A.6.2.
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A-1.7 Test method

A-1.7.1 Compressive strength test
The compressive strength test of concrete shall be as specified in A.7.1.

A-1.7.2 Flexural strength test of product

For the flexural strength test on Class 1 pole, a pole shall be installed as shown in
recommended specification A-1 Figure 3 and be fixed by applying cushion materials, etc.
At a loading position, the load shall be applied in a direction as perpendicularly to the
axis of the pole as possible. Loading shall be applied up to the crack test load at a slow
rate, and the crack width and the deflection shall be measured. At this time the pole
shall be examined for the crack exceeding 0.25 mm in width. After that, the load shall
be removed, and the residual crack width shall be measured. Then, the pole shall be
examined for the crack exceeding 0.05 mm in residual crack width. Further, the load
shall be applied in the same way up to the ultimate load of the pole, if necessary. The
crack test load and the ultimate load used for the test are shown in Recommended speci-
fication A-1 Table 4. '

The flexural strength test of Class 2 pole shall be the same as that of Class 1 pole.
However, the load equivalent to the critical cracking width strength and the ultimate
load shown in Recommended specification A-1 Table 5 shall be used for loading.

Unit: mm

Jack ¥ Cushion material ¥ “

.2
Fixing base ® g o
& g
g g

=
g %
-1 /M

Tip end
100 Height of 250
supporting position Length of loading position H
I
Supporting
position

Load F

Note ® The fixing devices in the diagram (fixing bases, cushion materials and jacks) are
examples.

Recommended specification A-1 Figure 3
Flexural strength test method of pole (example of Class 1)
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Recommended specification A-1 Table 4
Cracking test load and ultimate load of pole (Class 1)

Unit: kN
Designation of product Cracking test load Ultimate load
7-14-1.5, 8-14-1.5 1.5 3.0
8-14-2.0, 9-12-2.0, 10-12-2.0, 11-12-2.0 2.0 4.0
9-14-2.5, 10-14-2.5 ' 2.5 5.0
9-19-3.5, 10-19-3.5, 11-19-3.5, 12-19-3.5, 35 70
13-19-3.5, 14-19-3.5 ) ’
8-19-4.3, 9-19-4.3 - 4.3 8.6
9-19-5.0, 10-19-5.0, 11-19-5.0, 12-19-5.0,
13-19-5.0, 14-19-5.0, 15-19-5.0, 16-19-5.0, _ 5.0 10.0
17-19.5.0 '
12-19-7.0, 13-19-7.0, 14-19-7.0, 15-19-7.0,
7.0 14.0

16-19-7.0, 17-19-7.0
15-19-10.0, 16-19-10.0, 17-19-10.0,

10.0 20.0
15-22-10.0, 16-22-10.0, 17-22-10.0
15-22-15.0, 16-22-15.0, 17-22-15.0 15.0 30.0
NOTE: The designation of product is shown by Length (m) - Tip diameter (cm) - Cracking

test load (kN).
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Load equivalent to critical cracking width strength and
ultimate load of pole (Class 2)

Unit: kN
Height of Load equivalent to
Designation of product loading position critical cracking Ultimate load
m width strength

8-35-N50 7.9 15.8
8-30-N65, 8-35-N65 6.35 10.3 20.6

1 9-35-N50 6.9 13.8
9-30-N65, 9-35-N65 725 9.0 18.0
10-35-N50 6.3 12.6
10-30-N65, 10-35-N65 8.05 8.1 16.2
10-35-N75 9.4 18.8
11-35-N50 5.7 114
11-30-N65, 11-35-N65 74 14.8
11-35-N75 8.85 8.5 17.0
11-35-T90 10.2 204
11-40-N110, 11-35-T110 12.5 25.0
12-35-N50 52 104
12-30-N65, 12-35-N65 6.7 13.4
12-35-N75 9.75 YN 154
12-35-T90 9.3 18.6
12-40-N110, 12-35-T110 11.3 22.6
13-35-N65 6.2 124
13-35-N75 7.2 144
13-35-T90 1055 8.6 17.2
13-40-N110, 13-35-T110 10.5 21.0
14-35-N75 11.35 6.7 134
NOTE : The designation of product is shown by Length (m) - Diameter (cm) — Type symbol

and Critical cracking width strength (kN -m).

A-1.8 Inspections

A-1.8.1 Inspection items

The inspection items of poles shall be as follows.

a) Final inspection The final inspection items shall be as follows.

1) Appearance

2) Performance

3) Shape and dimensions

b) Delivery inspection The delivery inspection items shall be as follows. The de-
livery inspection may be omitted as agreed between the parties concerned with

delivery.
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1) Appearance

2)

Shape and dimensions

A-1.8.2 Inspection lot

The size of inspection lot of poles shall be decided by the manufacturer for the final
inspection, and by the purchaser for the delivery inspection as agreed between the par-
ties concerned with delivery in consideration of the characteristics of product, produc-
tion method, production quantity, production period, quantity of ordered poles, etc. One
inspection lot may consist of 3 000 units or fractions thereof.

A-1.8.3 Inspection method
The inspection method of poles shall be as follows.

a)

1)

2)

3)

Final inspection The final inspection method shall be as follows.

Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted by visual observation, and poles conforming to the provisions of 5.1
shall be accepted.

Performance As the inspection of the cracking test load (Class 1) or the criti-
cal cracking width strength (Class 2), two arbitrary poles per lot shall be taken
and inspected as specified in A-1.7.2. If both of the two conform to A-1.3, the lot
shall be accepted. If neither of the two conforms, the lot shall be rejected. If only
one of the two does not conform, the lot shall be re-inspected by taking four more
poles from the lot. If all the four conform to the provisions, the lot shall be ac-
cepted after the first non-conforming product is eliminated. If one or more of
them do not conform in the reinspection, the lot shall be rejected.

In the inspection of the ultimate load (Class 1) or the ultimate flexural strength
(Class 2), one of the first two poles in the inspection of the cracking test load
(Class 1) or the critical cracking width strength (Class 2) shall be inspected as
specified in A-1.7.2. If it conforms to the provisions of A-1.3, the lot shall be ac-
cepted. If it does not conform, two more poles shall be taken from the lot and re-
inspected. If both of them conform to the provisions, the lot shall be accepted
after the first non-conforming product is eliminated. If one or more of them do
not conform in the reinspection, the lot shall be rejected.

Shape and dimensions For the inspection of shape and dimensions, two arbi-
trary poles per lot shall be taken. If they conform to A-1.4, the lot shall be ac-
cepted. If one or more do not conform, the remainder of the lot shall be subjected
to a 100 % inspection. If the remainder conforms to the provisions, the lot shall
be accepted.

b) Delivery inspection . The delivery inspection method shall be as follows.

1)

Appearance The appearance shall be inspected in the same way as a) 1) or as
follows.

When adopting the sampling inspection, two arbitrary poles are taken. If both
of them conform to the provisions of 5.1, the lot shall be accepted. If one or more
do not conform, the remainder of the lot shall be subjected to a 100 % inspection.
If the remainder conforms to the provisions, the lot shall be accepted.
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2) Shape and dimensions The shape and dimensions shall be inspected in the
same way as a) 3).

A-1.9 Mari{ing

The poles which conform to all the requirements of this Standard shall be marked
as specified in A.9.
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Annex B (normative)
Bridges

B.1 Outline
This Annex specifies Group I and Group II of bridges which are mainly used for high-
ways.

B.2 Classification

The bridges shall be classified as specified in Table B.1, and Group 1 shall be as speci-
fied in Table B.2.

Table B.1 Classification of bridges

Major division Minor division
Bridge beam for highway bridge
Bridge beam
Segment of bridge beam for highway bridge
Bridges Precast plate for composite deck slab
Deck slab
Precast deck slab for highway bridge
Others

Table B.2 Classification of Group I of bridges

Division by application/shape Detail
Ordinary Slab bridge beam
Bridge beam for | pridoe beam . See Recommended
Standard ] highway bridge g T bridge beam specification B-1.
span of bridge Light-load slab bridge beam
beam
. . @ See Recommended
Segment of bridge beam for highway specification B-2.
Precast plate for composite deck slab See Becor_nmended
specification B-3. .
Deck slab
: . . See Recommended
Precast deck slab for highway bridge specification B-4.
Note @ PC product which becomes one bridge beam by assembling a set of several seg-
ments using prestressing tendon.

B.3 Performance ,
The performance and the performance verification method of bridges shall be as fol-
lows.

a) Product of Group I The performance of product shall conform to the provisions
of Recommended specification B-1, Recommended specification B-2, Recommended
specification B-8 and Recommended specification B-4.
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b) Product of Group II The performance of product shall conform to the provisions
of clause 4 and clause 5 of JIS A 5362, and shall be determined as agreed between
the parties concerned with delivery. Table B.3 may be applied for general specifi-
cations.’

Table B.3 Performance and performance verification method of bridges

Performance Performance

. P

item erformance ' verification method
Service It shall be able to be used smoothly under a load expected See design document,
performance | during service, fulfilling the required function. B.7 or actual results.

See design document,

Safety ® It shall not fract deral i ign.
ety not fracture under a load expected in design B.7 or actual results.
Durability ™ Cracking or ageing of material properties due to the expected | See design document
impact shall not deteriorate the required performance. or actual results.
Workability It shall be transported, installed, assembled and joined safely | See design document

and easily without abnormalities detrimental to use. or actual results.

Notes @ The verification of the safety shall be made when requested by the purchaser.

Y Durability may be verified by the actual results of similar products equivalent in water-
cement ratio and/or air content as well as the covering of reinforcing bar, etc. and pro-
duction method.

B.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of bridges shall be as follows. As
to Group I, if the design concept is equivalent and the performance and the performance
verification method are the same, the reference dimension may be changed within + 10 %
in response to the purchaser’s demand, provided that the necessary performance is sat-
isfied. A change in range of reference dimension for the bridge beam for highway and
the precast deck slab for highway bridge shall be as specified in the recommended speci-
fication.

a) Shape Examples of shapes of bridges are shown in Figure B.1, Figure B.2,
Figure B.3 and Figure B 4. '
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Width

Height
Height

Width

Slab bridge beam . T bridge beam

Height

Width

Light-load slab bridge beam
Figure B.1 Example of shape of bridge beams for highway bridge

Width Width

T
—
+~2 +2
. &
[ 5]
o s
Cross section of Cross section of
middle part supporting point
Figure B.2 Example of shape of segment of bridge beams for highway
bridge
Width

Thickness

Figure B.3 Example of shape of precast plates for composite deck slab
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n
(-}

=k

Thickness
i

Bridge axis direction cross section of

supporting point

Figure B.4 Example of shape of precast deck slabs for highway bridge

b) Dimensions and dimensional tolerances The dimensions and dimensional tol-
erances of the products classified into Group I shall be as follows.

The dimensions and dimensional tolerances of the products classified into
Group II shall be as agreed between the parties concerned with delivery.

1) Bridge beam The dimensions and dimensional tolerances of bridge beams shall
be as specified in Table B.4.
2) Deck slab The dimensions and dimensional tolerances of deck slabs shall be as
specified in Table B.5.
Table B.4 Dimensions and dimensional tolerances of bridge beams
Unit: mm
Width
T Height or (direction Length
ype thickness perpendicular to (bridge axis direction)
bridge axis)
Dimensions 350 to 1 000 700 Beam length L (m) 5.3 to 24.7
Slab bridge In the case of L<10 m +10
beam Tolerances +5 +5
In the case of L>10m | +L*/1 000
i i L 53t013.5
Light-load Dimensions 225 to 400 700 Beam length L (m) to
slab bridge In the case of L<10m |  +10
beam Tolerances +5 +5
In the case of L>10m | +L#/1 000
T bridge Dimensions 900 to 1 300 800 Beam length L (m) 18.6 to 24.7
beam Tolerances +5 +5 +L2/1 000
Segment of Dimensions 1 400 to 3 300 1300 Segment length L (m) 4.05to 11.5
bridg:e beam Upper width + 10
for highway | molerances +10 -5 +10
bridge -5 Lower width + 5
Note ® The beam length L is expressed in mm.
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Table B.5 Dimensions and dimensional tolerances of deck slab

Unit: mm
Width Length
Type Thickness (bridge axis (direction perpendicular to
direction) bridge axis)
PC plate length L (m)
Precast plate for Dimensions 70 to 120 998 PC beam: 1.57 to 3.12
composite deck Steel beam: 1.50 to 3.05
slab ol +5 +5 +10
olerances _9 _3 5
H, | 240 to 320 -
Precast deck Dimensions 1990 Deck slab length L (m) 7.9 to 18.5
slab for highway H, | 340 to 420
bridge +10 + 5 +20
Tolerances 0 _10 0

B.5 Bar arrangement

The bar arrangement (position of prestressing tendon and reinforcing bar) shall be
as specified in JIS A 5364 and a design document. However, as agreed between the par-
ties concerned with delivery, the bar arrangement (positions of prestressing tendon and
reinforcing bar) not based on the recommended specification may be adopted unless it
compromises the performance of PC products (including the provisions of B.3).

B.6 Quality of concrete

B.6.1 Material and production method

The materials for concrete and the production method shall be as specified in
clause 8.

B.6.2 Compressive strength

The compressive strength of concrete shall satisfy the values of Table B.6 after the
predetermined material aging.

The compressive strength for Group II shall be as agreed between the parties con-
cerned with delivery.

Table B.6 Compressive strength of concrete

Unit: N/mm?
Compressive strength of concrete

Type At prestress At quality

. ’ introduction assurance
Slab bridge beam 35 min. 50 min.
Light-load slab bridge beam 42 min. 70 min.

Bridge beam ; —

T bridge beam 35 min. 50 min.
Segment of bridge beam for highway bridge 35 min. 50 min.
Deck slab Precast plate for composite deck slab 30 min. 50 min.
Precast deck slab for highway bridge 35 min. 50 min.
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B.7 Test method

B.7.1 Compressive strength test of concrete
The compressive strength test of concrete shall be as specified in JIS A 1108.

The test piece shall be processed by the same curing as the product or be controlled
properly. , ’
B.7.2 Flexural strength test of product

The flexural strength test of product shall be as specified in JIS A 5368. As shown
in Figure B.5 and Figure B.6, the flexural cracking load F shall be applied, and the prod-
uct shall be examined for a crack.

In the case of the simple-beam structure, the load F may be calculated according to
the following formula. In the case of the successive-beam structure, the load F shall be
calculated according to the calculation of in-plane framing.

4

F={M-M —_
[

:I~Wxg

where, F: flexural cracking load (kN)
M : flexural cracking strength (kN -m)
My : bending moment by own weight of product (kN - m)
W: mass of loading equipment (t)
l: span (m)
a: loading position

In the case of bridge beam [<10m 0.50 (m)
/210 m 0.75 (m)

In the case of precast deck slab

~ for highway bridge 0.25 (m)
In the case of precast plate for
composite deck slab 0.20 (m)

g : acceleration of gravity (use 9.81 m/s?)

PROTECTED BY COPYRIGHT




28
A 5373 :2016

Load F

Load beam
\ Steel plate ¥
Round bar -\Lgd}: _

Steel a : a \

plate a 1 | Round

p) p) bar
Span (D

Beam length (L) or plate length (L)

Note ® About 10 cm to 15 em width.

Figure B.5 Loading method (bridge beam for highway bridge and
precast plate for composite deck slab)
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Unit: mm
Round bar load F Load beam
Steel plate @ /

PC deck slab i

S ? :
: soo\%/:
Steel plate — -5— Loy

2 -! Round
Deck slab span (/) bar

Deck slab length (L)

a) Deck slab for two main beams

Round bar Load F Load beam
Steel plate ® / Counterweight

=

, 500
1 ; o ot

2 2 i bar
1 pl supporting
Steel plate Deck slab span (1) Round bar point

b) Deck slab for three main beams

Round bar Load F Load beam
Counterweight  Steel plate B / Counterweight

S

I%;ary { 300 ! TenKRound

: ; b
Steel supporting Steel 2 2 Round bar SUPPOTting ar

plate point plate Deck slab span (/) point

c¢) Deck slab for four main beams
Note ® About 10 cm to 15 cm width. A

Figure B.6 Loading method (precast deck slab for highway bridge)

B.8 Inspection
Inspections shall be as specified in JIS A 5365 and the following.

a) Final inspection The final inspection of bridges shall be conducted on the ap-
pearance, performance, shape and dimensions, and shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted considering the characteristics of product, production method, produc-
tion quantity, etc.

2) Performance, shape and dimensions As the inspections of performance,
shape and dimensions, a 100 % inspection or a sampling inspection shall be ap-
plied.

When substitute characteristics are inspected by using an alternative test piece
in place of inspecting performances of a product, the correlation between the prop-
erties of the test piece and those of the product shall be confirmed in advance.
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3) Size of inspection lot The size of inspection lot shall be determined by the
manufacturer in consideration of the characteristics of product, production
method, production quantity, production period, quantity of ordered poles, etc.

b) Delivery inspection The delivery inspection of bridges shall be conducted on the
appearance, shape and dimensions. The size of inspection lot and the sampling
method shall be specified by the purchaser as agreed between the parties concerned
with delivery. The delivery inspection may be omitted as agreed between the par-
ties concerned with delivery.

B.9 Marking _
The following items shall be marked on the bridges as specified in JIS A 5361.

a) Type or its abbreviation
b) Manufacturer’s name or its abbreviation

¢) Date of manufacture or its abbreviation

B.10 Others (recommended specification)
The recommended specification of Group I of bridges is shown in Table B.7.

Table B.7 Recommended specification

Structure-specific product group standard Recommended specification

Recommended specification B-1
Bridge beams for highway bridge

Bridge beam
Recommended specification B-2
Segments of bridge beams for highway bridge
JIS A 5373 An.nex B gm g ghway g
Bridges Recommended specification B-3
Precast plates for composite deck slab
Deck slab

Recommended specification B-4
Precast deck slabs for highway bridge
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Recommended specification B-1
Bridge beams for highway bridge

B-1.1 Outline

This recommended specification describes the bridge béams for highway bridge in
Group I of bridges (hereafter referred to as bridge beams) specified in Annex B.

B-1.2 Classification

The bridge beams shall be classified into the ordinary bridge beam and the light-load
slab bridge beam according to the standard span as specified in Recommended specifi-
cation B-1 Table 1, Recommended specification B-1 Table 2 and Recommended specifi-
cation B-1 Table 3.

B-1.2.1 Ordinary bridge beams

The ordinary bridge beams shall be the slab bridge beams and T bridge beams, and
as follows.

Note ¥ The ordinary bridge beams mean the bridge beams used for the national
expressway, national highway, prefectural roads and important municipal
roads, or other important roads specified by Road Traffic Act.

a) Slab bridge beams The slab bridge beams are shown in Recommended specifi-
cation B-1 Table 1.
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Recommended specification B-1 Table 1
Classification and flexural cracking strength of slab bridge beams

Standard Live load A? ~ Live load BY
Span Type Beam height Flexural Type Beam height Flexural
cracking cracking
strength strength
m mm kN-m mm kN-m
5 AS05 350 148 BS05 350 153
6 AS06 350 170 BS06 350 182
7 AS07 400 211 BS07 400 227
8 AS08 400 253 BS08 400 271
9 AS09 450 294 BS09 450 314
10 AS10 450 338 BS10 450 370
11 AS11 450 370 BS11 . 500 433
12 AS12 450 405 BS12 500 475
13 AS13 500 478 . BS13 500 526
14 AS14 500 532 BS14 550 610
15 AS15 550 : 616 BS15 600 696
16 AS16 600 702 BS16 600 764
17 AS17 650 - 862 BS17 650 863
‘18 AS18 700 962 BS18 700 960
19 AS19 750 1050 BS19 750 1140
20 AS20 750 1150 BS20 800 1260
21 AS21 800 1270 BS21 850 1440
22 AS22 850 1470 BS22 900 1640
23 AS23 900 1630 BS23 950 1780
24 AS24 950 1830 BS24 1000 2020
— The interval between the bridge beam centres after assembling the beam into a bridge shall not
exceed 0.77 m.
— The bridge beam shall have the angle of skew of 60 degrees or more after assembled to a bridge.
— The span to be used may be longer than the standard span by maximum 0.2 m, and shorter than
the standard span by maximum 1 m, if required.
Notes ® Of design vehicle loads specified in the Road Structure Ordinance, Live load A is intended
for comparatively low frequency of travel by large vehicles.
B Of design vehicle loads specified in the Road Structure Ordinance, Live load B is intended
for comparatively high frequency of travel by large vehicles.
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b) T bridge beams T bridge beams are shown in Recommended specification B-1
Table 2.

Recommended specification B-1 Table 2
Classification and flexural cracking strength of T bridge beams

Standard Live load A® : ' Liveload BY
span Type Beam height Flexural Type Beam height Flexural
cracking cracking
strength strength
m mm kN-m mm kN-m
18 AGI18 - 900 1270 BG18 1000 1450
19 AG19 1000 1490 BG19 1000 1500
20 AG20 1 000 1 560 BG20 1100 1790
21 AG21 1100 1890 BG21 1100 1910
22 AG22 1100 1920 BG22 1200 2270
23 : AG23 1200 2 280 BG23 1200 2 300
24 AG24 1200 2310 BG24 1 300 2 690

— The interval between the bridge beam centres after assembling the beam into a bridge shall not
exceed 1.08 m. :

— The bridge beam shall have the angle of skew of 70 degrees or more after assembled into a
bridge.

— The span to be used may be longer than the standard span by maximum 0.2 m, and shorter than
the standard span by maximum 1 m, if required.

Notes ® Of design vehicle loads specified in the Road Structure Ordinance, Live load A is intended
for comparatively low frequency of travel by large vehicles.

B Of design vehicle loads specified in the Road Structure Ordinance, Live load B is intended
for comparatively high frequency of travel by large vehicles.

B-1.2.2 Light-load slab bridge beams

The light-load slab bridge beams? are shown in Recommended specification B-1
Table 3.

Note » The light-load slab bridge beams mean bridge beams which are used for the
roads where the design load is smaller than that of the ordinary bridge
beams, which are not specified in Road Traffic Act.
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Recommended specification B-1 Table 3

Classification and flexural cracking strength of light-load
slab bridge beams

Standard span Type Beam height Flexural cracking

strength
m mm kN-m
5 LS05 225 76.1
6 LS06 225 93.7
7 LS07 225 108
8 LS08 - 250 132
9 LS09 275 168
10 LS10 300 207
11 . LS11 350 258
12 LS12 375 320
13 LS13 400 376
— The interval between the bridge beam centres after assembling the beam
into a bridge shall not exceed 0.77 m.
— The bridge beam shall have the angle of skew of 60 degrees or more after
assembled into a bridge.
— The span to be used may be longer than the standard span by maximum
0.2 m, and shorter than the standard span by maximum 1 m, if required.

B-1.8 Performance

The required performance of bridge beams is the flexural cracking strength. Crack-
ing shall not occur when the cracking load calculated in B.7.2 using the flexural crack-
ing strength specified in Recommended specification B-1 Table 1, Recommended
specification B-1 Table 2 and Recommended specification B-1 Table 3 is applied.

B-1.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of bridge beams shall be as speci-
fied in Recommended specification B-1 Figure 1, Recommended specification B-1 Fig-
ure 2, Recommended specification B-1 Figure 3 and Recommended specification B-1
Table 4.

If the reference dimension is changed within the range specified in B.4, the manu-
facturer shall submit the data indicating that bridge beams conform to Table B.3 in the
design document or the performance test result when requested by the purchaser.

NOTE : As agreed between the parties concerned with delivery, the necessary at-
tachment may be provided or the proper work may be performed unless
it compromises the performance of bridge beam for highway bridge.
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Unit: mm Unit: mm
640 800
g
______ - \
(=4 14 ™
8 | i o ;
~ P R
= L 3
N
2
700
300
Recommended specification B-1 Recommended specification B-1
Figure 1 - Figure 2
Shape and dimensions of slab Shape and dimensions of T bridge
bridge beam (ordinary bridge beam) beam (ordinary bridge beam)
Unit: mm
640

(=}

g

]

700

Recommended specification B-1 Figure 3
Shape and dimensions of slab bridge beam
(light-load slab bridge beam)

Recommended specification B-1 Table 4 Dimensional tolerances

Unit: mm
Division Tolerances

L<10m +10

Beam length L Ls10m ‘ . Lo
1000

Outside dimension of cross-section +5
Camber® of bridge beams +89
Deflection of transverse direction 10

Notes ® The beam length L is expressed in mm.

b The value of the centre of span.

9  The number of the bridge beams used for one span is taken as one set,

and this tolerance is for the average of camber for this set.
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B-1.5 Bar arrangement

The bar arrangement of bridge beams shall be based on a design document, and as
follows.

a) The covering of reinforcing bar and prestressing tendon shall be 25 mm or more.

b) The gap between the reinforcing bar and the prestressing tendon shall be 20 mm
or more. As to the prestressing tendon, the gap shall be at least three times the
diameter, and shall be at least 4/3 of the maximum dimension of coarse aggregates.

c) The reinforcing bar and the prestressing tendon shall be free from loose scale, oil,
etc. which damage the adhesion of concrete, and shall be assembled and fixed to the
right position.

B-1.6 Quality of concrete
The quality of concrete shall be as specified in B.6.

B-1.7 Flexural strength test of product

The flexural strength test of the product shall be as specified in B.7.2, and the load
shall be uniformly distributed using a steel plate of about 10 cm to 15 c¢m in width and
a round steel bar of a proper diameter.

B-1.8 Inspections

B-1.8.1 Inspection items
The inspection items of bridge beams shall be as follows.

a) Final inspection The final inspection items shall be as follows.
1) Appearance
2) Performance
3) Shape and dimensions

b) Delivery inspection The delivery inspection items shall be as follows. The de-
livery inspection may be omitted as agreed between the parties concerned with
delivery. ‘

1) Appearance

2) Shape and dimensions

B-1.8.2 Inspection lot

The size of inspection lot of bridge beams shall be decided by the manufacturer for
the final inspection, and by the purchaser for the delivery inspection as agreed between
the parties concerned with delivery in consideration of the characteristics of product,
production method, production quantity, production period, quantity of ordered poles,
etec. One inspection lot may consist of 400 units or fractions thereof. ‘
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B-1.8.3 Inspection method
The inspection method of bridge beams shall be as follows.

a) Final inspection The final inspection method shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted by visual observation, and those conforming to the provisions of 5.1
shall be accepted. '

2) Performance As the inspection of the performance, two bridge beams per lot
shall be taken and inspected as specified in B-1.7. If both of the two conform to
B-1.8, the lot shall be accepted. If neither of the two conforms, the lot shall be
rejected. If one of the two does not conform to the provisions, the remainder of
the lot shall be subjected to a 100 % inspection. If they conform to the provisions,
the lot shall be accepted.

3) Shape and dimensions As the inspection of shape and dimensions, a 100 % in-
spection shall be conducted, and those conforming to the provisions of B-1.4 shall
be accepted. '

b) Delivery inspection The delivery inspection method shall be as follows.
1) Appearance The appearance shall be inspected in the same way as a) 1).

2) Shape and dimensions The shape and dimensions shall be inspected in the
same way as a) 3).

B-1.9 Marking

The bridge beams which conform to all the requirements of this Standard shall be
marked as specified in B.9.
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Recommended specification B-1
Procedure of design of bridge beam for highway bridge (informative)

The general procedure of design and the main design 1tems of the bridge beam for
highway bridge are shown below.

Procedure of design
START

:

Setting of design conditions

Determination of type and
arrangement of bridge beam

Design of deck slab

Design of main beam

y

Design of cross beam

Study of structural details

!

Design of accessory

| Study of installation

END

Main design items

D Road conditions: road standard, width, road line shape, gradient
® Bridge conditions: live load, bridge length, span and beam length,
angle of skew -
@ Materials used:
Concrete: design strength, elastic modulus, creep factor, degree
of drying shrinkage, allowable unit stress
Steel products: type, mechanical properties, elastic modulus,
allowable unit stress of steel product to be used
@ Determination of construction conditions related to design

@ Determination of type of bridge beam
@ Arrangement interval

@ Load calculation: dead load, live load, additives, etc.
® Deck slab span, thickness

® Calculation of constants related to cross-section

@ Arrangement of steel products

® Calculation of cross-sectional force

® Study of bending

@ Cross-sectional shape of main beam

@ Calculation of constants related to cross-section

® Load calculation, load combination

@ Calculation of cross-sectional force

® Arrangement of prestressing tendon, ¢alculation of prestress
® Study of bending

@ Study of shear

Study of torsion (when angle of skew is small)

@ Shape of cross beam

(® Calculation of constants related to cross- -section

® Load calculation, load combination

@ Calculation of cross-sectional force

® Arrangement of prestressing tendon, calculation of prestress
® Study of bending

@ Covering and gap of steel product
® Minimum interval of anchorage

@ Calculation of reaction and travel
@ Design of bearing
@ Design of bridge drop prevention system

@ Study of lifting
@ Study of transportation
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Recommended specification B-1
Procedure of design of light-load slab bridge beams (informative)
The general procedure of design and the main design items of the light-load slab
bridge beams are shown below.

Procedure of design Main design items
START

!

[ Setting of design conditions

@ Road conditions: road'standard, width, road line shape, gradient

@ Bridge conditions: live load, bridge length, span and beam length,
angle of skew

3@ Materials used: .
Concrete: design strength, elastic modulus, creep factor, degree
of drying shrinkage, allowable unit stress

Steel products: type, mechanical properties, elastic modulus,
allowable unit stress of steel product to be used

@ Determination of construction conditions related to design

@ Determination of type of bridge beam

Determination of type and
eterminatior o typ @ Arrangement interval

arrangement of bridge beam

@ Cross-sectional shape of main beam

@ Calculation of constants related to cross-section
® Load calculation, load combination

@ Calculation of cross-sectional force

® Arrangement of prestressing tendon, calculation of prestress
® Study of bending

Design of main beam

@ Position of horizontal reinforcing bar
@ Load calculation, load combination
@ Calculation of cross-sectional force
@ Study of bending

Design in cross-direction

@ Covering and gap of steel product

A
Study of structural details
l udy o @ Arrangement of anchorage

y
l Design of accessory

@ Calculation of reaction and travel
@ Design of bearing

@ Study of lifting

Study of installation
L Y @ Study of transportation

END

PROTECTED BY COPYRIGHT




40
A 5373 :2016

Recommended specification B-2
Segments for bridge beams for highway bridges

B-2.1 Outline

This recommended specification describes the segments for bridge beams for high-
way bridges in Group I of bridges (hereafter referred to as segments for bridge beams)
specified in Annex B.

B-2.2 Classification

The segments for bridge beams shall be divided according to the length of bridge
beam as shown in Recommended specification B-2 Table 1. The segments for bridge
beams consist of an edge, middle and central segments. At the time of manufacture, it
is a reinforced concrete product (RC); however, at the time of use, several components
are combined into a single body with prestressing tendon to form the prestressed con-
crete structure. ‘

The types shown herein indicate the highway bridges of the main beam interval of
2.6 m to 3.8 m.
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Recommended specification B-2 Table 1
Classification of segment for bridge beam and segment composition

Type and number
of middle segments

Type and number
of central segments

Stan-
dard
span of
bridge
beam

Type and number
of edge segments

Type and number
of middle segments

Type and number
of central segments

One piece of MD25-a

Two pieces of T36-a

Two pieces of M36-a

One piece of MD36-a

One piece of MD25-b

36 m

Two pieces of T36-b

Two pieces of M36-b

One piece of MD36-b

One piece of MD25-¢

Two pieces of T36-¢

Two pieces of M36-¢

One piece of MD36-c

One piece of MD26-a

Two pieces of T37-a

Two pieces of M37-a

One piece of MD37-a

One piece of MD26-b

37Tm

Two pieces of T37-b

Two pieces of M37-b

One piece of MD37-b

One piece of MD26-c

| Two pieces of T37-¢

Two pieces of M37-c

One piece of MD37-¢

One piece of MD27-a

Two pieces of T38-a

Two pieces of M38-a

One piece of MD38-a

One piece of MD27-b

38m

Two pieces of T38-b

Two pieces of M38-b

One piece of MD38-b

One piece of MD27-¢

Two pieces of T38-c

Two pieces of M38-¢

One piece of MD38-¢

One piece of MD28-a

Two pieces of T39-a

Two pieces of M39-a

One piece of MD39-a

One piece of MD28-b

39m

Two pieces of T39-b

Two pieces of M39-b

One piece of MD39-b

One piece of MD28-¢

Two pieces of T39-c

Two pieces of M39-¢

One piece of MD39-c

One piece of MD29-a

Two pieces of T40-a

Two pieces of M40-a

One piece of MD40-a

One piece of MD29-b

40 m

Two pieces of T40-b

Two pieces of M40-b

One piece of MD40-b

Two pieces of M29-¢

One piece of MD29-¢

Two pieces of T40-c

Four pieces of M40-¢

One piece of MD40-¢

One piece of MD30-a

Two pieces of T41-a

Two pieces of M41-a

One piece of MD41-a

Two pieces of M30-b

One piece of MD30-b

41 m

Two pieces of T41-b

Four pieces of M41-b

One piece of MD41-b

Two pieces of M30-¢

One piece of MD30-¢

Two pieces of T41-c

Four pieces of M41-c

One piece of MD41-¢

Two pieces of M31-a

One piece of MD31-a

Two pieces of T42-a

Two pieces of M42-a

One piece of MD42-a

Two pieces of M31-b

One piece of MD31-b

42m

Two pieces of T42-b

Four pieces of M42-b

One piece of MD42-b

Two pieces of M31-¢

One piece of MD31-c

Two pieces of T42-c

Four pieces of M42-c

One piece of MD42-¢

Two pieces of M32-a

One piece of MD32-a

Two pieces of T43-a

Two pieces of M43-a

One piece of MD43-a

Two pieces of M32-b

One piece of MD32-b

43 m

Two pieces of T43-b

Six pieces of M43-b

One piece of MD43-b

Two pieces of M32-¢

One piece of MD32-¢

Two pieces of T43-c

Six pieces of M43-¢

One piece of MD43-c

Two piéces of M33-a

One piece of MD33-a

Two pieces of T44-a

Two pieces of M44-a

One piece of MD44-a

Two pieces of M33-b

One piece of MD33-b

44 m

Two pieces of T44-b

Six pieces of M44-b

One piece of MD44-b

Two pieces of M33-c

One piece of MD33-¢

Two pieces of T44-¢

Six pieces of M44-c

One piece of MD44-¢

Two pieces of M34-a

One piece of MD34-a

Two pieces of T45-a

Two pieces of M45-a

One piece of MD45-a

Two pieces of M34-b

One piece of MD34-b

45 m

Two pieces of T45-b

Six pieces of M45-b

One piece of MD45-b

Two pieces of M34-c

One piece of MD34-¢

Two pieces of T45-c

Six pieces of M45-¢

One piece of MD45-¢

Two pieces of M35-a

One piece of MD35-a

Two pieces of M35-b

One piece of MD35-b

Stan- | Type and ;:number
dard | of edge segments
 span of
bridge
- beam

Two pieces of T25-a
25 m |Two pieces of T25-b
) "] Two pieces of T25-c
Two pieces of T26-a
26 m | Two pieces of T26-b
Two pieces of T26-¢
i Two pieces of T27-a
| 27 m | Two pieces of T27-b
‘ Two pieces of T27-¢
‘ Two pieces of T28-a
5 28 m |Two pieces of T28-b
‘ Two pieces of T28-¢
Two pieces of T29-a
29 m | Two pieces of T29-b
Two pieces of T29-¢
Two pieces of T30-a
30 m {Two pieces of T30-b
Two pieces of T30-c
Two pieces of T31-a
31 m |Two pieces of T31-b
Two pieces of T31-¢
Two pieces of T32-a
32 m | Two pieces of T32-b
Two pieces of T32-¢
Two pieces of T33-a
33 m | Two pieces of T33-b
Two pieces of T33-¢
Two pieces of T34-a
- 34 m |Two pieces of T34-b
Two pieces of T34-c
Two pieces of T35-a
) 35 m | Two pieces of T35-b
Two pieces of T35-¢

Two pieces of M35-¢

One piece of MD35-¢

Omitted

under, and the mass difference between segments shall be as small as possible.

-— For transportation and installation, the mass of one segment for bridge beams shall be 30 t or

— The bridge beam shall have a skew angle of 70 degrees or more after assembled into a bridge.
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B-2.3 Performance

The compressive strength of concrete is used as substitute characteristic of segments
for bridge beams. The compressive strength of concrete at the quality assurance shall
be 50 N/mm? or more. The compressive strength of concrete at the introduction of pre-
stress shall be 35 N/mm? or more.

B-2.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of segments for bridge beams
shall be as specified in Recommended specification B-2 Figure 1, Recommended specifi-
cation B-2 Table 2, Recommended specification B-2 Table 3, Recommended specification
B-2 Table 4 and Recommended specification B-2 Table 5.

If the reference dimension is changed within the range specified in B.4, the manu-
facturer shall submit the data indicating that segments for bridge beams conform to
Table B.3 in the design document or the performance test result when requested by the
purchaser. :

NOTE : As agreed between the parties concerned with delivery, the necessary at-
tachment may be provided or the proper work may be performed unless
it compromises the performance of segment for bridge beam.

PROTECTED BY COPYRIGHT



43

A b373:2016
Unit: mm
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Recommended specification B-2 Figure 1
Shape of segment for bridge beam
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Recommended specification B-2 Table 2 Dimensions of edge segments

PROTECTED BY COPYRIGHT

Unit: mm
Type L H, H, B Type L, H, H, B
a| 8100 | 1400 200 220 al 6 400 2 000 200 | 220
T25- 8100 | 1600 200 220 T36- b| 6400 | 2300 200 220
c] 8100 | 1900 200 220 c| 4900 | 2700 200 220
a| 8600 | 1400 200 220 a| 6900 | 2000 200 220
T26- b| 8100 | 1700 200 220 T37- b| 6900 | 2300 200 220
¢ | 8100 | 2000 200 220 c| 5400 | 2700 200 220
a| 8600 | 1400 200 220 a| 5900 | 2100 200 220
T27- b| 8600 | 1700 200 220 T38- b| 5900 | 2400 200 220
c| 8600 | 2000 200 220 c| 5900 | 2800 200 220
a| 9100 | 1500 200 220 a| 6400 | 2100 250 230
T28- b| 9100 | 1800 200 220 T39- b| 6400 | 2500 250 230
c{ 9100 { 2100 200 220 c| 6400 | 2900 250 230
a|l 9100 | 1600 200 220 a| 6200 | 2100 250 230
T29- b| 9100 { 1900 200 220 T40- b| 6950 | 2500 250 230
c| 4350 ( 2300 200 220 c| 4700 | 3000 250 230
a| 9900 | 1700 200 220 al 6700 | 2200 250 230
T30- b{ 4900 | 2000 200 220 T41- b| 4700 | 2600 250 230
c| 4900 | 2400 200 220 c| 5200 | 3000 250 230
a| 4100 1700 200 220 a| 7200 2 200 250 230
T31- b 5400 | 2000 200 220 T42- b|{ 5200 | 2600 250 230
c| 4100 | 2400 200 220 c| 5700 | 3100 250 230
a| 4400 | 1800 200 220 al| 7700 | 2300 250 230
T32- b| 4400 | 2100 200 220 T43- b | 4450 | 2700 250 230
c| 4400 | 2500 200 220 c| 4100 | 3200 250 230
a| 4900 | 1800 200 220 a| 8200 | 2300 250 230
T33- b | 4900 2100 200 220 T44- b | 4600 2700 250 230
c| 4900 | 2500 200 220 c| 4250 | 3200 250 230
a| 5400 | 1900 200 220 a| 7800 ( 2400 250 230
T34- b | 5400 | 2200 200 220 T45- b | 4400 | 2800 250 230
c| 5400 | 2600 200 220 c} 4050 | 3300 250 230
a| 5900 | 2000 200 220
T35- b} 5900 | 2300 200 220
c| 4400 | 2600 200 220
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Recommended specification B-2 Table 3 Dimensions of middle segments

Unit: mm
Type L, H, H, B Type L, H, H, B
a — — - — a| 9000 2100 200 220
M29- b - — — — M38- b| 9000 | 2400 200 220
c| 7000 [ 2300 200 220 c| 9000 | 2800 200 220
a - — - — a| 9000 2100 250 230
M30- b| 7000 | 2000 200 220 M39- b| 9000 | 2500 250 230
c| 7000 [ 2400 200 220 c| 9000 | 2900 250 230
a| 7800 | 1700 200 220 a| 9500 2100 250 230
M31- b| 7000 | 2000 200 220 M40- b| 9000 | 2500 250 230
c| 7800 | 2400 200 220 c| 6300 3000 250 230
a| 8000 | 1800 200 220 a| 9500 2200 250 230
M32- b| 8000 | 2100 200 220 M41- b| 6500 | 2600 250 230
c| 8000 2 500 200 220 c 6300 | 3000 250 230
a| 8000 | 1800 200 220 a| 9500 2200 250 230
M33- b| 8000 1 2100 200 220 M42- b | 6500 | 2600 250 230
c| 8000 | 2500 200 220 c| 6300 | 3100 250 230
a| 8000 | 1900 200 220 a| 9500 | 2300 250 230
M34- b1 8000 | 2200 200 220 M43- b| 5000 | 2700 250 230
c| 8000 | 2600 200 220 c| 5100} 3200 250 230
a{ 8000 2 000 200 220 a 9500 | 2300 250 230
M35- b| 8000 | 2300 200 220 M44- b| 5100 2700 250 230
c| 9000 [ 2600 200 220 c| 52001 3200 250 230
a| 8000 | 2000 200 220 a| 10100 | 2400 250 230
M36- b| 8000 | 2300 200 220 M45- b| 5300 ] 2800 250 230
c| 9000 [ 2700 200 220 c| 5400 3300 250 230
. a| 8000 2 000 200 220
M37- b | 8000 2 300 200 220 Omitted
c| 9000 [ 2700 200 220

NOTE: A middle segment is unnecessary if a bridge beam consists of three segments (edge seg-
ment x 2 and central segment). Therefore, middle segments of span of 25 m to 28 m (M25
to M28) and some of those of 29 m and 30 m (M29-a, M29-b, M30-a) do not exist.
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Recommended specification B-2 Table 4 Dimensions of central segments
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Unit: mm
Type Ls H, H, B Type L H, H, B
aj 9500 | 1400 200 220 a 8000 | 2000 200 220
MD25- [b| 9500 1600 200 220 MD36- 8000 | 2300 200 220
c 9500 ( 1900 200 220 c 9000 2700 200 220
al 9500 1400 200 220 a 8000 | 2000 200 220
MD26- |b | 10500 | 1700 200 220 MD37- b 8000 | 2300 200 220
c| 10500 | 2000 200 220 c 9000 | 2700 200 220
a| 10500 | 1400 200 220 a 9000 | 2100 200 220
MD27- | b | 10500 1700 200 220 MD38- (b 9000 | 2400 200 220
c | 10500} 2000 200 220 c 9000 | 2800 200 220
a| 10500 | 1500 200 220 a 9000 | 2100 250 230
MD28- b | 10500 | 1800 200 220 MD39- b 9000 | 2500 250 230
c | 10500 2100 200 220 c 9000 | 2900 250 230
a| 11500 | 1600 200 220 a 9500 | 2100 250 230
MD29- b | 11500 | 1900 200 220 MD40- b 9000 | 2500 250 230
c 7000} 2300 200 220 c 6300 | 3000 250 230
a|11000] 1700 200 220 a 9500 | 2200 250 230
MD30- b 7000 | 2000 200 220 MD41- b 6500 | 2600 250 230
c 7000 | 2400 200 220 ¢ 6300 | 3000 250 230
al 8000 1700 200 220 a 9500 | 2200 250 230
MD31- |b 7000} 2000 200 220 MD42- b 6500 | 2600 250 230
c 8000 | 2400 200 220 c 6300 | 3100 250 230
a| 8000 | 1800 200 220 a 9500 | 2300 250 230
MD32- b 8000} 2100 200 220 MD43- b 5000 | 2700 250 230
c 8000 | 2500 200 220 c 5100 | 3200 250 230
a| 8000]| 1800 200 220 a 9500 | 2300 250 230
MD33- b 8000 2100 200 220 MD44- b 5100 [ 2700 250 230
c 8000| 2500 200 220 ¢ 5200 | 3200 250 . 230
a| 8000| 1900 200 220 a| 10100 | 2400 250 230
MD34- b| 8000 2200 200 220 MD45- b 5300 | 2800 250 230
c| 8000 2600 200 220 c 5400 | 3300 250 230
aj 8000 2000 200 220
MD35- |{b| 8000 2300 200 220
¢ 9000 2600 200 220



47
A 5373:2016

Recommended specification B-2 Table 5 Dimensional tolerances

Unit: mm
i Division Tolerances '
Length Lito Ly +10
Upper width W, t lg
Lower width W, + 5
' Height H, t 1(5)

— Multiple segments are joined and used as a bridge beam, so the toler-
ances on beam length (L') at the time of manufacture shall be for the sum
of those of segments used, and it shall be + (L' -5) and within -30 mm.

— The unit of beam length (L') shall be m, and the unit of tolerances shall
be mm.

B-2.5 Bar arrangement

The bar arrangement of segments for bridge beams shall be based on a design docu-
ment, and as follows.

a) The covering of reinforcing bar shall be 30 mm or more for upper flange, and 35 mm
or more for the rest.

b) The gap between the reinforcing bars shall be 20 mm or more, and shall be at least
4/3 of the maximum dimension of coarse aggregates.

¢) The reinforcing bar shall be free from loose scale, oil, etc. which damage adhesion
of concrete, and shall be assembled and fixed to the right position, together with the
sheath through which the prestressing tendon will be placed.

B-2.6 Quality of concrete 7
The quality of concrete shall be as specified in B.6.

B-2.7 Compressive strength test of concrete
The compressive strength test of concrete shall be as specified in B.7.1.

B-2.8 Inspections

B-2.8.1 Inspection items

The inspection items of seg‘menté for bridge beams shall be as follows.
a) Final inspection The final inspection items shall be as follows.
1) Appearance
2) Performance

3) Shape and dimensions
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b) Delivery inspection The delivery inspection items shall be as follows. The de-
livery inspection may be omitted as agreed between the parties concerned with
delivery.

1) Appearance

2) Shape and dimensions

B-2.8.2 Inspection lot

The size of inspec{:ion lot of segments for bridge beams shall be decided by the manu-
facturer for the final inspection, and by the purchaser for the delivery inspection as
agreed between the parties concerned with delivery in consideration of the characteris-
tics of product, production method, production quantity, production period, quantity of
ordered poles, etc.

One inspection lot shall be one bridge beam.

B-2.8.3 Inspection method _
The inspection method of segments for bridge beams shall be as follows.

a) Final inspection The final inspection method shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted by visual observation, and those conforming to the provisions of 5.1
shall be accepted.

9) Performance The inspection of performance shall be conducted as specified in
B-2.7 and those conforming to the provisions of B-2.3 shall be accepted.

3) Shape and dimensions As the inspection of shape and dimensions, a 100 % in-
spection shall be conducted, and those conforming to the provisions of B-2.4 shall
be accepted.

b) Delivery inspection The delivery inspection method shall be as follows.
1) Appearance The appearance shall be inspected in the same way as a) 1).
2) Shape and dimensions The shape and dimensions shall be inspected in the

same way as a) 3).

B-2.9 Marking

The segments for bridge beams which conform to all the requirements of this Stan-
dard shall be marked as specified in B.9.
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Recommended specification B-2
Procedure of design of segments for bridge beams (informative)

The general procedure of design and the main design items of the segments for bridge

beams are shown below.

Procedure of design
START

v

Setting of design conditions

A

Determination of dividing number
and position of segment

|

Design of deck slab

Design of main beam

Design of cross beam

y

Study of structural details

!

Design of accessory

A

Study of installation

y

END

Main design items

@ Road conditions: road standard, width, road line shape, gradient
@ Bridge conditions: live load, bridge length, span and beam length,
angle of skew
@ Materials used:
Concrete: design strength, elastic modulus, creep factor, degree
of drying shrinkage, allowable unit stress
Steel products: type, mechanical properties, elastic modulus,
allowable unit stress of steel product to be used
@ Determination of construction conditions related to design

® Determination of type of segment
@ Determination of dividing number and position
® Arrangement interval

@ Load calculation: dead load, live load, additives, etc.
® Deck slab span, thickness

® Calculation of constants related to cross-section

@ Arrangement of steel products

® Calculation of cross-sectional force

® Study of bending

@ Cross-sectional shape of main beam

@ Calculation of constants related to cross-section

® Load calculation, load combination

@ Calculation of cross-sectional force

® Arrangement of prestressing tendon, calculation of prestress
® Study of bending

@ Study of shear

Study of torsion (when angle of skew is small)

@ Study of joint

@ Study of shear key

@ Shape of cross beam

@ Calculation of constants related to cross-section

@ Load calculation, load combination

@ Calculation of cross-sectional force

® Arrangement of prestressing tendon, calculation of prestress
® Study of bending

@ Covering and gap of steel product
@ Minimum interval of anchorage

@ Calculation of reaction and travel
® Design of bearing
® Design of bridge drop prevention system

@ Study of lifting
@ Study of transportation
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Recommended specification B-3
Precast plate for composite deck slab

B-3.1 Outline

This recommended specification describes the precast plates for composite deck slabs
in Group I of bridges (hereafter referred to as precast plates for composite deck slabs)
specified in Annex B.

B-3.2 Classification

The precast plates for composite deck slabs shall be divided according to the span as
shown in Recommended specification B-3 Table 1.

Recommended specification B-3 Table 1

Classification and flexural cracking strength of precast plates for
composite deck slab

Type Span of precast plate | Plate thickness | Flexural cracking strength
mm mm kN-m
PCC-70-1 1450 70 6.6
PCC-70-2 1750 70 7.5
PCC-80 2 050 80 10.1
PCC-90 2 200 90 13.0
PCC-100 2 600 100 16.3
PCC-110 2 800 110 19.9
PCC-120 3 000 120 22.3

B-3.3 Performance

The required performance of precast plates for composite deck slabs shall be the flex-
ural cracking strength. Cracking shall not occur when the cracking load calculated in
B.7.2 using the flexural cracking strength specified in Recommended specification B-3
Table 1 is applied. '

B-3.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of precast plates for composite
deck slabs shall be as specified in Recommended specification B-3 Figure 1 and Recom-
mended specification B-3 Table 2. The top face of precast plate shall have a suitable un-
evenness to combine the cast-in place concrete with the precast plate, and the thickness
of plate shall be the intermediate value between the concave and convex thicknesses.

If the reference dimension is changed within the range specified in B.4, the manu-
facturer shall submit the data indicating that the precast plates for composite deck slabs
conform to Table B.3 in the design document or the performance test result when re-
quested by the purchaser.
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NOTE: As agreed between the parties concerned with delivery, the necessary at-
!:achment may be provided or the proper work may be performed unless
. 1t compromises the performance of precast plate for composite deck slab.

Unit: mm
918

30

70 to 120
e

998

Recommended specification B-3 Figure 1
Shape and dimensions of precast plates for composite deck slabs

Recommended specification B-3 Table 2 Dimensional tolerances

Unit: mm
Division Tolerances
Length (direction perpendicular to bridge axis) t lg
. . .. . + 5
Width (bridge axis direction) _ 3
. + 5
Thickness (at convex part) 9
Linearity of side face of plate + 3
Perpendicularity of end face of plate +10

B-3.5 Bar arrangement

The bar arrangement of precast plates for composite deck slabs shall be based on a
design document, and as follows.
a) The covering of reinforcing bar and the prestressing tendon shall be 25 mm or more.

b) The gap between the reinforcing bar and the prestressing tendon shall be 20 mm
or more. As to the prestressing tendon, the gap shall be at least three times the
diameter, and shall be at least 4/3 of the maximum dimension of coarse aggregates.

¢) The reinforcing bar and the prestressing tendon shall be free from loose scale, oil,
etc. which damage the adhesion of concrete, and shall be assembled and fixed to the
right position.

B-3.6 Quality of concrete
The quality of concrete shall be as specified in B.6.
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B-3.7 Flexural strength test of product

The flexural strength test of the product shall be as specified in B.7.2, and the load
shall be uniformly distributed using a steel plate of about 10 em to 15 cm in width and
a round steel bar of a proper diameter.

B-3.8 Inspections

B-3.8.1 Inspection items
The inspection items of precast plates for composite deck slabs shall be as follows.

a) Final inspection The final inspection items shall be as follows.
1) Appearance
2) Performance
3) Shape and dimensions

b) Delivery inspection The delivery inspection items shall be as follows. The de-
livery inspection may be omitted as agreed between the parties concerned with
delivery.

1) Appearance

2) Shape and dimensions

B-3.8.2 Inspection lot

The size of inspection lot of precast plates for composite deck slabs shall be decided
by the manufacturer for the final inspection, and by the purchaser for the delivery in-
spection as agreed between the parties concerned with delivery in consideration of the
characteristics of product, production method, production quantity, production period,
quantity of ordered poles, etc. One inspection lot may be 20 manufacture lines or its
fraction.

B-3.8.3 Inspection method 7
The inspection method of precast plates for composite deck slabs shall be as follows.

a) Final inspection The final inspection method shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted by visual observation, and those conforming to the provisions of 5.1
shall be accepted.

2) Performance As the inspection of the performance, two precast plates for com-
posite deck slabs per lot shall be taken and inspected as specified in B-3.7. If both
of the two conform to B-3.3, the lot shall be accepted. If neither of the two con-
forms, the lot shall be rejected. If one of the two does not conform to the provi-
sions, the remainder of the lot shall be subjected to a 100 % inspection, and those
conforming to the provisions shall be accepted. o
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cast plate for composite deck slab is taken from two arbitrary manufacture lines
respectively, and two plates in total shall be inspected. If both of the two con-
form to B-3.4, the lot shall be accepted. If one or more do not conform, one plate
is taken from other four manufacture lines respectively, and four plates in total
shall be inspected. If al] the four conform to the provisions, the lines shall be

For the manufacture line which has produced the non-conforming product, two
more plates shall be taken and inspected. If both of the two conform to the pro-

b) Delivery inspection The delivery inspection method shall be as follows.
1) Appearance The appearance shall be inspected in the same way as a)l).
2) Shape and dimensions The shape and dimensions shall be inspected in the
same way as a) 3).

B-3.9 Marking

~ The precast plates for composite deck slabs which conform to all the requirements of
this Standard shall be marked as specified in B.9.
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Recommended specification B-3
Procedure of design of precast plates for composite deck slabs (informative)

The general procedure of design and the main design items of the precast plates for
composite deck slabs are shown below.

Procedure of design Main design items

‘ START

‘fSetting of design conditions ‘

(D Deck slab conditions: main beam interval, span of precast deck
slab, thickness of precast deck slab, pavement thickness
@ Materials used -
Concrete: design strength, elastic modulus, creep factor, degree
of drying shrinkage, allowable unit stress
Steel products: type, mechanical properties, elastic modulus,
allowable unit stress of steel product to be used-

® Determination of construction conditions related to design

Determination of type @ Determination of type of PC plate
of PC plate

A
D)esign of PC plate

@ Cross-sectional shape of PC plate

® Calculation of constants related to cross-section

® Load calculation, load combination

@ Calculation of eross-sectional force

(® Arrangement of prestressing tendon, calculation of prestress
® Study of bending

A

\Esign of composite deck slab

@ Cross-sectional shape of composite deck slab
® Calculation of constants related to cross-section
® Load caleulation, load combination

@ Calculation of cross-sectional force
(® Arrangement of prestressing tendon, calculation of prestress
® Study of bending

A

\itu dy of structural details l @ Covering and gap of steel product

@ Study of lifting
® Study of transportation
® Study of placing of cast-in place concrete

‘ Study of construction \

END
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Recommended specification B-4
Precast deck slabs for highway bridges

B-4.1 Owutline

This recommended specification describes the precast deck slabs for highway bridges
in Group I of bridges (hereafter referred to as precast deck slabs) specified in Annex B.

B-4.2 Classification

The precast deck slabs shall be divided according to the length of deck slab as shown
in Recommended specification B-4 Table 1.

Recommended specification B-4 Table 1

Classification and flexural cracking strength of precast deck slabs

Type Length of | Number of | Main beam | Standard| Thickness of deck slab mm | Flexural
deck slab | main beams | interval overhang Centre of Supporting | cracking
length span position strength
mm mm mm (H) (H>) kN -+m
PDS2- 7.9 7 900 4 000 1950 250 350 142
PDS2- 8.9 8 900 4100 2400 250 350 127
PDS2- 94 9 400 4400 2 500 260 360 137
PDS2- 9.9 9 900 2 4 700 2 600 270 370 152
PDS2-10.4 10 400 5000 2700 280 380 161
PDS2-11.2 | 11200 5 600 2 800 310 410 198
PDS2-11.7 | 11700 6 000 2 850 320 420 219
PDS3-12.2 | 12200 4 700 1 400 240 340 185
PDS3-12.7 | 12700 4 900 1450 240 340 185
PDS3-13.2 | 13200 5100 1500 240 340 198
PDS3-13.5 | 13500 5200 1550 240 340 198
PDS3-13.7 1 13 700 5 300 1 550 250 350 206
PDS3-14.0 | 14 000 3 5400 1600 250 350 206
PDS3-14.5 | 14500 ' 5 600 1 650 260 360 215
PDS3-14.7 | 14 700 5 700 1 650 260 360 215
PDS3-15.0 | 15000 5 800 1700 260 360 229
PDS3-15.2 | 15200 5900 1700 260 360 229
PDS3-15.5 | 15500 6 000 1750 270 370 238
PDS4-16.0 | 16 000 4 400 1 400 240 340 162
PDS4-16.5 | 16 500 4 500 1500 240 340 162
PDS4-17.0 | 17 000 4 4 600 1 600 240 340 162
PDS4-17.5 | 17500 4700 1700 240 340 174
PDS4-18.5 | 18500 5 000 1750 240 340 187
When applying to a curved bridge, etc., the following may be applied.
a) The length of overhang to be used may be distributed to right and left within 0.3 m from the standard
overhang length.
b) The width of deck slab to be used may be changed within 0.1 m. ‘
¢) The centre of span (H#,) and the supporting position (/) are as specified in Recommended specification
B-4 Figure 1.
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Unit: mm
3

| e
| /L |

=

=4 500 500 500

Overhang length Main beam interval

Deck slab length

Recommended specification B-4 Figure 1
Shape and dimensions of precast deck slab
(direction perpendicular to bridge axis)

B-4.3 Performance

The required performance of precast deck slabs shall be the flexural cracking
strength. Cracking shall not occur when the cracking load calculated in B.7.2 using the
flexural cracking strength specified in Recommended specification B-4 Table 1 is applied.

B-4.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of precast deck slabs shall be as
specified in Recommended specification B-4 Figure 2 and Recommended specification B-4
Table 2.

If the reference dimension is changed within the range specified in B.4, the manu-
facturer shall submit the data indicating that precast deck slabs conform to Table B.3
in the design document or the performance test result when requested by the purchaser.

NOTE : As agreed between the parties concerned with delivery, the necessary at-
tachment may be provided or the proper work may be performed unless
it compromises the performance of precast deck slab.

Unit: mm
1990 1990
1670

e TN
71
===

Cross-section of centre Cross-section of supporting position

H,
55
=
y
1 ||‘
i
\ ]
)
2
H,
S
I
| 1':
[
]

25
100

Recommended specification B-4 Figure 2

Shape and dimensions of precast deck slab
(bridge axis direction)
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Recommended specification B-4 Table 2 Dimensional tolerances

Unit: mm
Items Tolerances
Length of deck slab * 28
Width of deck slab o lg
Thickness of deck slab St 18

B-4.5 Bar arrangement

The bar arrangement of precast deck slabs shall be based on a design document, and
as follows.

a) The covering of reinforcing bar and the prestressing tendon shall be 25 mm or more.

b) The gap between the reinforcing bar and the prestressing tendon shall be 20 mm
or more. As to the prestressing tendon, the gap shall be at least three times the
diameter, and shall be at least 4/3 of the maximum dimension of coarse aggregates.

¢) The reinforcing bar and the prestressing tendon shall be free from loose scale, oil,
etc. which damage the adhesion of concrete, and shall be assembled and fixed to the
right position.

d) The covering of reinforcing bar and prestressing tendon on the top face of deck slap
should be 30 mm or more, considering the interfilling part.

B-4.6 Quality of concrete
The quality of concrete shall be as specified in B.6.

B-4.7 Flexural strength test of product

The flexural strength test of the product shall be as specified in B.7.2, and the load
shall be uniformly distributed using a steel plate of about 10 em to 15 em in width and
a round steel bar of a proper diameter.

B-4.8 Inspections

B-4.8.1 Inspection items
The inspection items of precast deck slabs shall be as follows.

a) Final inspection The final inspection items shall be as follows.
1) Appearance
2) Performance

3) Shape and dimensions

PROTECTED BY COPYRIGHT




58
A 5373 :2016

b) Delivery inspection The delivery inspection items shall be as follows. The <.ie-
livery inspection may be omitted as agreed between the parties concerned with
delivery.

1) Appearance

9) Shape and dimensions

B-4.8.2 Inspection lot

The size of inspection lot of precast deck slabs shall be decided by the manufacturer
for the final inspection, and by the purchaser for the delivery inspection as agreed be-
tween the parties concerned with delivery in consideration of the characteristics of prod-
uct, production method, production quantity, production period, quantity of ordered
poles, etc. One inspection lot may consist of 400 units or fractions thereof.

B-4.8.3 Inspection method
The inspection method of precast deck slabs shall be as follows.

a) Final inspection The final inspection method shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted by visual observation, and those conforming to the provisions of 5.1
shall be accepted.

2) Performance As the inspection of the performance, two precast deck slabs per
lot shall be taken and inspected as specified in B-4.7. If both of the two conform
to B-4.3, the lot shall be accepted. If neither of the two conforms, the lot shall be
rejected. If one of the two does not conform to the provisions, the remainder of
the lot shall be subjected to a 100 % inspection, and those conform to the provi-
sions shall be accepted.

3) Shape and dimensions As the inspection of shape and dimensions, a 100 % in-
spection shall be conducted, and those conforming to the provisions of B-4.4 shall
be accepted.

b) Delivery inspection The delivery inspection method shall be as follows.
1) Appearance The appearance shall be inspected in the same way as a) 1).
2) Shape and dimensions The shape and dimensions shall be inspected in the

same way as a) 3).

B-4.9 Marking

The precast deck slabs which conform to all the requirements of this Standard shall
be marked as specified in B.9.
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Recommended specification B-4
Procedure of design of precast deck slabs (informative)

The general procedure of design and the main design items of the precast deck slabs

are shown below.

Procedure of design
START

'

Setting of design conditions

y

Design of precast deck slab
(direction perpendicular to
bridge axis)

Design of precast deck slab
(bridge axis direction)

y

Study of structural details1

y
Study of construction

END

Main design items

@ Deck slab conditions: main beam interval, span of precast deck
slab, thickness of precast deck slab, pavement thickness

@ Materials used
Concrete: design strength, elastic modulus, creep factor, degree
of drying shrinkage, allowable unit stress ’
Steel products: type, mechanical properties, elastic modulus,
allowable unit stress of steel product to be used

® Determination of construction conditions related to design

® Cross-sectional shape of precast deck slab

@ Calculation of constants related to cross-section

@ Load calculation, load combination

@ Calculation of cross-sectional force

® Arrangement of prestressing tendon, calculation of prestress
® Study of bending

@ Calculation of cross-sectional force

@ Arrangement of reinforcing bar

® Study of bending

@ Design of loop joint .

@ Covering and gap of steel product

@ Study of lifting
@ Study of transportation
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Annex C (normative)

Retaining walls

C.1 Outline

This Annex specifies Group I and Group II of retaining walls which are mainly used
for revetment and earth retaining walls.

The prestressed concrete sheet piles made of precast prestressed concrete (hereafter
referred to as sheet pile) specified in this Annex is also applicable to drainage canals.

C.2 Classification

The retaining walls shall be as classified as given in Table C.1, and Group I of re-
taining walls shall be classified as given in Table C.2.

Table C.1 Classification of retaining walls

Major division Minor division
PC wall
Retaining walls Sheet pile
Others

Table C.2 Classification of Group I of retaiﬁing walls

Type
Detail
Division by shape
Flat type
) See Recommended
Sheet pile Slot type specification C-1.
Wavy type

C.3 Performance

The required performance and the performance verification method of retaining walls
shall be as follows.

a) Product of Group I The performance of product shall conform to the provisions
of Recommended specification C-1.

b) Product of Group II The performance of product shall conform to the provisions -
of clause 4 and clause 5 of JIS A 5362, and shall be determined as agreed between
the parties concerned with delivery. Table C.3 may be applied for general specifi-
cations.
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Table C.3 Performance and performance verification method of

retaining walls

Performance Perf Performance
item ertormance verification method
Service It shall be able to be used smoothly under a load expected See design document,
performance | during service, fulfilling the required function. . ; C.7 or actual results.
. . See design document
a) ]
Safety It shall not fracture under a load exPected in design. C.7 or actual results.
Durability ® Cracking, ageing of material properties or the like due to the See design document
v 1y expected impact shall not deteriorate the required performance. | or actual results.
Workabilit It shall be transported, installed, assembled and joined safely See design document
Y | and easily without abnormalities detrimental to use. or actual results.
Notes 2 The verification on the safety shall be made when requested by the purchaser.
b Durability may be verified by the actual results of similar products equivalent in water-
cement ratio and/or air content as well as the covering of reinforcing bar, etc. and pro-
duction method.

C.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of retaining walls shall be as fol-
lows. As to Group I, if the design concept is equivalent and the performance and the
performance verification method are the same, the reference dimension may be changed
within + 10 % in response to the purchaser’s demand, provided that the necessary per-
formance is satisfied.

a) Shape Examples of shape of sheet pile are shown in Figure C.1, Figure C.2 and

Figure C.3.
Unit: mm
Length
------------------------------------- 11— Sling hole
<
: |
=3 \
Tip Head
(about 500)
Length
Tip Head Width
A (about . Joint
. Bl 5 . e - o
& 7/ . T i)
DL 1§ s 5
m ) S—— AT m R
<A A-A
Figure C.1 Example of shape of sheet pile (flat type)
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Length

g
-
g :>>- Sling hole
fj::::::
Head
, Length Width
§ @ Tip Sling hole Head . Compressed
) ;\ : Joint 4 gide
Ba <A / /
+ . h-1 Joint
ﬁo i —__—l ______________ ) —— ‘_ ,.g:o /_ 0
Q f S ——t—— (] /,_—
os as e
A Q0w
< =8
B
A—A
Figure C.2 Example of shape of sheet pile (slot type)
Length
““““““““““ e | e — Sling hole
g e\ = = =
B o
""""""""""" | ———
Tip Head
Length Width o
2 2 2
£ Tip Sling hole . Head I
= . Joint 2 2
= <A\ . \ & £
g ”— “l— L & / Joint
;" N = 3 \— /] T
A ;
= A—A

Figure C.3 Example of shape of sheet pile (wavy type)
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b) Dimensions and dimensional tolerances The dimensions and dimensional tol-
erances of the products classified into Group I shall be as specified in Table C.4.
The dimensions and dimensional tolerances of the products classified into Group II
shall be as agreed between the parties concerned with delivery.

The dimensions of a tip are not specified.

Table C.4 Dimensions and dimensional tolerances of sheet piles

Unit: mm
Type Width Height Thickness Length
Dimensions 500 50 to 220 — 2 000 to 14 000
Tolerances | - -_Fg tg ' — : +30
Flat type
Dimensions 996 50 to 220 — 2 000 to 14 000
Tolerances t ; t ; — +30
Sheet piles
Dimensions 996 90 to 350 45 to 100 2000 to 14 000
Slot type :
+7 +7 +7
Tolerances _9 _9g _9 +30
Dimensions 996, 1 246 120 to 1 200 60 to 130 3 000 to 25 000
Wavy type Tol +7 +7 +7 +30
olerances _9 _9 _9
NOTE 1 A face may be chamfered.
NOTE 2 The shape of head, tip and joint, presence/absence of sling holes and their positions may
be appropriately changed as agreed between the parties concerned With delivery.
NOTE 8 As agreed between the parties concerned with delivery, the necessary attachment may
be provided or the proper work may be performed unless it compromises the performance
of sheet pile.
NOTE 4 The detail of tolerances is given in Recommended specification C-1.

C.5 Bar arrangement

The bar arrangement (positions of prestressing tendon and reinforcing bar) shall be
as specified in JIS A 5364 and a design document. However, as agreed between the par-
ties concerned with delivery, the bar arrangement (positions of prestressing tendon and
reinforcing bar) other than that of the recommended specification may be adopted unless
it compromises the performance of PC products (including the provisions of C.3). The
bar arrangement of sheet piles that satisfies C.3 (positions of prestressing tendon and
reinforcing bar) shall be determined by the manufacturer for each product.

C.6 Quality of concrete

C.6.1 Material and production method
The materials for concrete and the production method shall be as specified in

. clause 8.
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C.6.2 Compressive strength

The compressive strength of concrete shall satisfy the value specified in Table C.5
after the predetermined material aging is finished or at the time of prestress introduc-
tion. :

The compressive strength for Group II shall be as agreed between the parties con-
cerned with delivery. '

Table C.5 Compressive strength of concrete

Unit : N/mm?
Type Predetermined material aging At prestress introduction
Sheet pile 70 min. 35 min.

NOTE: For the compressive strength of concrete, Annex A of JIS A 5364 may be referred to.

C.7 Test method

C.7.1 Compressive strength test of concrete
The compressive strength test of concrete shall be as specified in JIS A 1108.

The test piece shall be processed by the same curing as the product or be controlled
properly.

C.7.2 Flexural strength test of product
The flexural strength test of product shall be as specified in JIS A 5363.

C.8 Inspection
Inspections shall be as specified in JIS A 5365 and the following.

a) Final inspection The final inspection of retaining walls shall be conducted on the
appearance, performance, shape and dimensions, and shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection or a sam-
pling inspection shall be conducted considering the characteristics of product,
production method, production quantity, etc.

2) Performance, shape and dimensions As the inspections of performance,
shape and dimensions, a sampling inspection shall be applied.

When substitute characteristics are inspected by using an alternative test piece
in place of inspecting performances of a product, the correlation between the prop-
erties of the test piece and those of the product shall be confirmed in advance.

3) . Size of inspection lot The size of inspection lot shall be determined by the
manufacturer in consideration of the characteristics of product, production
method, production quantity, production period, quantity of ordered poles, etc.

Any product in the inspection lot shall have the same characteristié:s, and shall
be manufactured using the same materials, concrete mix proportion and manu-
facturing process, etc.
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b) Delivery inspection The delivery inspection of retaining walls shall be conducted
on the appearance, shape and dimensions. The size of inspection lot and the sam-
pling method shall be specified by the purchaser as agreed between the parties
concerned with delivery. The delivery inspection may be omitted as agreed between
the parties concerned with delivery.

C.9 Marking

The following items shall be marked on the retaining walls as specified in JIS A
5361. : A

a) Classification or its abbreviation
b) Manufacturer’s name or its ab_bre\}iation
¢) Date of manufacture or its abbreviation

C.10 Others (recommended specification)
The recommended specification of Group I of retaining walls is shown in Table C.6.

Table C.6 Recommended specification

Structure-specific product group standard Recommended specification

JISA 5373 | Annex C Retaining walls Recommended specification (.3-1
Prestressed concrete sheet piles
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C-1.1 Outline

This recommended specification describes the prestressed concrete sheet piles in
Group I of retaining walls (hereafter referred to as sheet piles) in Annex C.

Recommended specification C-1

Prestressed concrete sheet piles

C-1.2 Classification

The sheet piles shall be divided according to the shape, dimensions and critical crack-
ing width strength as shown in Recommended specification C-1 Table 1, Recommended
specification C-1 Table 2, Recommended specification C-1 Table 3, Recommended speci-
fication C-1 Table 4, or Recommended specification C-1 Table 5. o

Recommended specification C-1 Table 1
Flat sheet pile (nominal width 500 mm)

Type | 8| o Critical Ultimate Length (L)

.%” % | cracking flexural

o | B width strength

strength

H| B kN+*m kN+*m m

| s§§:t nf;‘:_e Sﬁ::t miiie 20)25/30l|35|40|a5|50[55|60[65]70]7.5)|80]9.0]|100/11.0[12.0/13.0/14.0
grsod | 50|500| 27| 54| 54| 108]O|0OJO|O|O
SF60H | 60 40| 80| 80| 16 ojo|jo|ojo|0O
SF70H | 70 55| 11 | 11 | 22 o|lo|lolojojofo|O
SF80H | 80 75) 15 | 15 | 30 ojotolojo0}j0j0
SF90H | 90 10 {20 |20 |40 olojoflo|olofOo|O]O|O
SF100H | 100 11 | 22 | 22 | 44 ojo|ojololojOo|0Ol0O}|0O
SF110H | 110 15 |30 | 30 | 60 olololo|lo]ojOo|O|O
SF120H | 120 18 | 36 | 36 | 72 olojojolo|ofo|Oj0
SF130H | 130 22 | 44 | 44 | 88 olojo|lojOo|O|O|0O
SF140H | 140 25 | 50 | 50 |100 ojolojojojojolo
SF150H | 150 29 | 58 | 58 |116 olo|olojo|o}0
SF160H | 160 34 | 68 | 68 |136 ojlojolo|jojol|O
SF180H | 180 42 | 84 | 84 |168 ojolo|o|oO}0
SF190H | 190 45 | 90 | 90 |180 o|lololo|o|O
SF200H | 200 51 102 [102 204 olo|ojojolo
SF220H | 220 65 |130 |130 |260 ololo|ofo
NOTE : For the cross-section of flat sheet pile, there is no distinction between the compression side and

the tension side.
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Recommended specification C-1 Table 2
Flat sheet pile (nominal width 1 000 mm)
Type ;g gﬁ g Length (L)
S o

£ls |85 8%

3 |2 |E2 |28

m|B |OoBE|DB4%

H B m

mm | mm [kN-m | kN-m |2.0{25]8.0/3.5[4.0|4.5]50]55[6.0{65|7.0]7.5]|8.0|9.0[10.0{11.0{120]15.0/14.0
sF50 | s0|996| 54| ws|o|o|lolo]o '
SF60 | 60 80| 16 Olo|o|o|olo
SF 70 70 11 22 ClOo|o|olol|olol|o
SF 80 80 15 30 Olo{o|olo|o]|o
SF90 | 90 20 40 Olo|ojo|lolo|o]ofo]o
SF100 | 100 22 44 OlOoflojo|o|o]o|lo]o]oO
SF110 | 110 30 60 olololo|lololololo
SF120 | 120 36 | 72 olololo]olololo]o
SF130 | 130 44 | 88 olololojolololo
SF140 | 140 50 | 100 oflololololololo
SF150 | 150 58 | 116 olo|o|ololojo
SF160 | 160 68 | 136 olo|lololojo]o
SF180 | 180 84 | 168 olololo|olo
SF190 | 190 90 180 OJ0}0O|O}|0}0O
SF200 | 200 102 | 204 olo|lojolol|o
SF220 | 220 130 | 260 Ojolo]Jol|o
NOTE: For the cross-section of flat sheet pile, there is no distinction between the compression

side and the tension side.
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Recommended specification C-1 Table 3
Slot sheet pile (nominal width 1 000 mm)
Type 8 | w i) Length (L)
3|45
elgald
Bls |58
=|E [E |0k |B%
H| T} B e
mm | mm| mm kN m|kN-m}20[25]3.0]35[40|45|5.0|55]6.0]6.5]7.0|7.5|8.0]85|9.0]|9.5(10.0/11.0/12.0/13.0]14.0
scooA | 90| 45j906) 59| 118jOfOlO|O[O|O
SC 90B 891 17.8 oN NoRNON NOR NOR NG
SC 90C 12 24 (ON NORNORRORROR RG]
SC120 {120} 50 15 | 30 o|lo|o|o|0O]|O
SC150A | 150 | 60 21 | 42 ojojolojo}o
SC150B 28 | 56 ololojolo]|oO
sC175 {175 35 | 70 0|0|0}]0O]|O}O
SC200A | 200| 70 41 | 82 ojojo|o]0O}O
SC200B 53 | 106 ojojojofofo}o
5C230 230 63 | 126 ojoloc|ojo]o|oO
SC255A | 255 83 | 166 ololo|ojojo}o|oO
SC255B 100 | 200 o{olo|o|ofo]|O
SC275A|275 120 | 240 olojotoc|o|O]|O
SC275B 140 | 280 o|Oo|O{0C|0O]O
SC300 {300 100 160 | 320 o|lo|lolo]|O
5C350 |350 190 | 380 ololo|o}O
NOTE : For the cross-section of slot sheet pile, there is a distinction between the compression side and
the tension side.
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Recommended specification C-1 Table 4
Wavy sheet pile (nominal width 1 000 mm)

Type 18lw |3 Length (L)
HERE
1HHE

2|8 |E|5% |54

H|T|B m

mm|mm|mm|kN-m|kN-m|3.0/3.5[4.0{4.5/5.0{5.5]6.0|6.5(7.0]7.5{8.0{8.5]9.0(9.5|10.0]11.0{12.0{13.0{14.0|15.0]16.0{17.0]18.0| 19.0 20.0[21.0)
[SW120 [120] 60[096| 15 k1] [o][e]lelo}[e] [e] o] [e] (o]
SW160 [160] 80 20 40 o|o|ojo|ojo|o|olo
SW1g0 |[180 31 62 oJ|olofo|ojofololo
Sw225 [225|100 42 84 O|o|ojojo|olo|olo
SwW250 {250 55 110 O|O|0]0|0]0}|0|0]| 0O
SwW275 275 73 | 146 ojojojolojolo|o
SW300 [300]110 94 | 188 ojo|ojojolololo|o
SW325A (325 120 | 240 o|ojojojo|o 0|0
SW325B 130 | 260 olo|olo|lo|o|o|o]o
SW350A [350{120 160 | 320 ojoj|o|olofo|0o|0
SW350B 170 | 340 O|O0|0O|0O|0]|0
SW400A 400 200 | 400 O[0|0|0O|0|0O|0O
SW400B 230 | 460 o|ojo|o|0o|o
SW450A |450 270 | 540 o|lo|o|ofoiolo
SW450B 310 | 620 o|o|Oo|Of0]|0O
SW500A (500 350 | 700 olojojo|c]|o
SW500B 400 | 800 ojolo|ojo|o
SW600A 1600 500 | 1000 O|O|O|O|0O}|0O]|0O
SW600B 590 | 1180 O|O|O|O|0|0o]0O

NOTE : For the cross-section of wavy sheet pile, there is no distinction between the compression side and
the tension side.
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Recommended specification C-1 Table 5
Wavy sheet pile (nominal width 1 250 mm)
Type g | E Length (L)
2|95 |5
AEEEIEP
2 |E|E 53|63
H|T| B o
mm |mm| mm [kN-m|kN-m|8.0{85]9.0]95]10.0[11.0]12.0/13.0{14.0]15.0|16.0|17.0]18.0/19.0{20.0|21.0{22.0|23.0{24.0]25.0
SW 350w | 350{130[1246| 133| 266 ololojolololo
SW 400W | 400 179| 358 ololof|loflojojojolo
SW 450W.| 450 230 460 O|O0|0O|0O|O|OO|O
SW 500W | 500 287 574 ololotoloflo]ofo
SW 550W | 550 325| 650 ololo|ololo]ojo
SW 600W | 600 389 | 778 olol|lo|o|o|lolo|o|o
SW 650W | 650 430 860 oRNoR oA RCR NORROR RON NG
SW 700W | 700 500 | 1000 ojolololojo|olo
SW 750W | 1750 543 | 1086 olojoiojofolojo]|o
SW 800w | s00| 619 | 1238 olololojojo|o]o
SW 850W | 850 664 | 1328 ololo|ololo|o]|O
SW 900W | 900 747 1494 olololo|ojo|o}o
SW 950W | 950 794 | 1588 oloclo|olo|o|o]|O
SW1000W | 1 000 884 | 1768 ojo|lo|o|ojofjo]|O
SW1050W |1 050 933 | 1866 olololo|o|ojo|O
SWI1100W |1 100 1029 | 2058 olojojo|ojo|ojo
SW1150W {1 150 1081 | 2162 ojolo|lo|ojo|o}o0O
SW1200W |1 200 " ]1183| 2366 o|lo}Ol0O|0O|O}O|O
NOTE : For the cross-section of wavy sheet pile, there is no distinction between the compression side and
the tension side.

C-1.3 Performance
The performance of sheet piles shall be as follows.

C-1.3.1 Critical cracking width strength

The critical cracking width strength (0.05 mm or under in crack width) of sheet piles
shall be the at least value specified in Recommended specification C-1 Table 1, Recom-
mended specification C-1 Table 2, Recommended specification C-1 Table 3, Recom-
mended specification C-1 Table 4 or Recommended specification C-1 Table 5.

C-1.3.2 Ultimate flexural strength

The ultimate flexural strength of sheet piles shall be the value equivalent to the
value twice the critical cracking width strength, and at least the value specified in Rec-
ommended specification C-1 Table 1, Recommended specification C-1 Table 2, Recom-
mended specification C-1 Table 3, Recommended specification C-1' Table 4 or
Recommended specification C-1 Table 5.
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C-1.4 Shape, dimensions and dimensional tolerances

The shape of sheet piles shall be as specified in Recommended specification C-1 Fig-

ure 1, Recommended specification C-1 Figure 2, Recommended specification C-1 Figure 3
or Recommended specification C-1 Figure 4.

The dimensions and dimensional tolerances of sheet piles shall be as specified in Rec-
ommended specification C-1 Table 1, Recommended specification C-1 Table 2, Recom-
mended specification C-1 Table 3, Recommended specification C-1 Table 4,
Recommended specification C-1 Table 5 or Recommended specification C-1 Table 6.

The tolerances on camber shall be as specified in Recommended specification C-1
Table 7.

If the reference dimension is changed within the range specified in C.4, the manu-
facturer shall submit the data indicating that sheet piles conform to Table C.3 in the
design document or performance test result when requested by the purchaser.

Unit: mm
Length (L)
@ ——————————————————————————————— ; | — Sling hole
g o
Head
Tip (about 500)
Plan view
g -
= Sl Head 2| Width 8)
=) Tip (about 500) t
i <A Sling é Joint Joint
Y T hole
(= iz
\\\C T 1 -
K_A— A—A |
Front view

Recommended specification C-1 Figure 1 Shape of flat type
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Length (L)

5
3 > Sling hole
=
Tip Head
Plan view ’
E
=\ g Length (L) g Width (B)
% ..g Tip Sling hole \ Head :é" Compressed side
i 'Eg ;eA T Joint Joint
_-—— = = —
| —— - — = ) | l C
_ <A 45
Front view 23
Bd
A—A
Recommended specification C-1 Figure 2 Shape of slot type
(height 90 mm to 120 mm)
Length (L)
B
=
T > Sling hole
=
Plan view
S)
g3 Length (L) ) Width (B)
% % Tip Sling hole Head % . g Qompressed
3| 2 A 5 Joint side
=R <= = :
A ————— — ]
.
<& 43
Front view 2 8
>I=
A—A

Recommended specification C-1 Figure 3 Shape of slot typ
(height 150 mm to 350 mm)
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Length (L)
- ][ ——m == ] Sling hole
Q| [ S E—
< O
3 o
= N
_______________jc _________________
Tip Head
Plan view
3
gl Length (L)
g —S Tip . Head Width (B)
é ﬁ < Joint 2\
“““““““““ B \J//g -\ Joint
Z Sling hole 2 | o8l 239
Front view | A 20 La E'?' 2
<~ 28 £ 8
, = A—A
Recommended specification C-1 Figure 4 Shape of wavy type
Recommended specification C-1 Table 6
Dimensions and dimensional tolerances of sheet piles
Unit: mm
Type Width Height Thickness Length
Dimensions 500 50 to 220 —_ 2 000 to 14 000
Flat type
Tolerances i g ' i g — +30
Dimensions 996 50 to 220 —_ 2 000 to 14 000
Flat type
Tolerances +7 7 _ +30
-2 -2
Dimensions 996 90 to 350 45 to 100 2 000 to 14 000
Slot type
+7 +7 +7
Tolerances _9 _9 g +30
Dimensions 996, 1 246 120 to 1 200 60 to 130 3 000 to 25 000
Wavy type
Tolerances i ; i ; t ; +30
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Recommended specification C-1 Table 7
Tolerances on camber of sheet piles

Unit: mm
L <7000 10
Camber
L >"7000 15

C-1.5 Bar arrangement
The bar arrangement of sheet piles shall be as follows.

a) The covering of reinforcing bar shall be 12 mm or more.

b) The covering of prestressing tendon shall be 15 mm or more.

C-1.6 Quality of concrete
The quality of concrete shall be as specified in C.6.2.

C-1.7 Test method

C-1.7.1 Compressive strength test of concrete
The compressive strength test of concrete shall be as specified in C.7.1.

C-1.7.2 Flexural strength test of product

The flexural strength test of sheet piles shall be conducted according to the loading
methods specified in Recommended specification C-1 Figure 5, Recommended specifica-
tion C-1 Figure 6 or Recommended specification C-1 Figure 7. The sheet piles shall be
examined for cracking exceeding 0.05 mm in width at the crack width measurement
point when the load equivalent to the critical cracking width strength specified in C-
1.3.1 is applied. Also, they shall be checked that the breakage does not occur when the
load is applied up to the ultimate flexural strength in C-1.3.2.

The load to be applied shall be calculated according to the following formula.

= -6—?/1— ~Wg
where, F: load to be applied (kN)
M : critical cracking width strength (kN-m)
[: span (m) /[=L/2 and b=1//3
However, when [ is smaller than 10H, /=10H.
~ H: height of sheet pile (m)

W: beam for load, total mass of round steel and steel

sheet applied as force (t)

However, when beam for load is integrated into a
tester, the mass of beam for load is not included.

g : acceleration of gravity (use 9.81 m/s?)
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Unit: mm

Steel sheet

(150x 12 x 500 or

-1 -+

150 x 12 x1 000)

- Steel sheet
(150 x 12 x 500 or —|
150x 12 x 1 000)

INZZN

w|-.

u)]N

Round steel
— ($50x500 or
$50x1000)

150x 12 x 1 000) \
Crack width measurement point

M~ -..w|~

(150 x12x500 or

e

B
4

Recommended specification C-1 Figure 5

Compression side (loading side)

Flexural strength test method of sheet pile (flat type)
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Steel sheet
(150x 12 x1 000)

O\IN

Beam for load

Unit: mm

Steel sheet

(¢50x1 000) \5(}::

(150x12x 1 000)

D)|N
M!N

):'$ Round steel

| (¢50x1 000)

(150 12 1 000) \

Crack width measurement point

Recommended specification C-1 Figure 6

Compression side (loading side)

Flexural strength test method of sheet pile (slot type)
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Unit: mm

Beam for load 6
\ |

Round steel Steel sheet
| (150x12x 1 000)
3 ]

($50x 1 000)
[
Round steel

(¢50x1 000)

Steel sheet
(150x12x1 000)

N i N
L 3 3 3 L
4 l 4
L
Steel sheet
/ (150x 12 x 1 000)
Crack width A \ N
measurement point . | 1 1 1 Rubber sheet, etc.
2 2 2 2
Loading side
Steel sheet
Rubber sheet, etc. (150 x 12 x 1 000)
Supporting side

Note @ The rubber sheet, etc. should have such a hardness, thickness and width that the influence

of the unevenness of the supporting position and the loading position can be absorbed or
adjusted. In addition to the rubber sheet, mortar may be used.

Recommended specification C-1 Figure 7
Flexural strength test method of sheet pile (wavy type)

C-1.8 Inspections

C-1.8.1 Inspection items

The inspection items of sheet piles shall Vbe as follows.

a) Final inspection The final inspection items shall be as follows.

1) Appearance
2) Performance

3) Shape and dimensions
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b) Delivery inspection The delivery inspection items shall be as follows. The de-

}iivl(?ry inspection may be omitted as agreed between the parties concerned with
elivery.

1) Appearance

2) Shape and dimensions

C-1.8.2 Inspection lot

The size of inspection lot of sheet piles shall be decided by the manufacturer for final
inspection, and by the purchaser for delivery inspection according to the agreement
between the parties concerned with delivery in consideration of the characteristics of the
product, production method, production quantity, production period, quantity of ordered
poles, etc. One inspection lot may consist of 1 000 units or fractions thereof.

C-1.8.3 Inspection method
The inspection method of sheet piles shall be as follows.

a) Final inspection The final inspection methbd shall be as follows.

1) Appearance The inspection of appearance shall be conducted by taking arbi-
trary number of sheet piles per lot. When they conform to the provisions of 5.1,
the lot shall be accepted. If one or more do not conform, the remainder of the lot
shall be subjected to a 100 % inspection. If the remainder conforms to the provi-
sions, the lot shall be accepted.

2) Performance As the inspection of the performance, two arbitrary sheet piles
per lot shall be taken and inspected as specified in C-1.7.2. If both of the two con-
form to C-1.8.1, the lot shall be accepted. If neither of the two conforms, the lot
shall be rejected. If one of the two does not conform to the provisions, four more
sheet piles shall be taken from the lot. If all the four conform to the provisions,
the lot shall be accepted after the first non-conforming product is eliminated. If
one or more of them do not conform, the lot shall be rejected.

3) Shape and dimensions As the inspection of shape and dimensions, two arbi-
trary sheet piles per lot shall be taken. If they conform to C-1.4, the lot shall be
accepted. If one or more do not conform, the remainder of the lot shall be sub-
jected to a 100 % inspection. If the remainder conforms to the provisions, the lot
shall be accepted. '

b) Delivery inspection The delivery inspection method shall be as follows.

1) Appearance The appearance shall be inspected in the same way as a) 1) or as
follows.

When adopting the sampling inspection, two arbitrary poles are taken. If both
of them conform to the provisions of 5.1, the lot shall be accepted. If one or more
do not conform, the remainder of the lot shall be subjected to a 100 % inspection.
If the remainder conforms to the provisions, the lot shall be accepted.

2) Shape and dimensions The shape and dimensions shall be inspected in the
same way as a) 3).
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C-1.9 Marking

The sheet piles which conform to all the requirements of this Standard shall be
marked as specified in C.9. '

~ The following matters shall also be included.
a) Length or its abbreviation

b) When there is a distinction between the compression side and the tension side, sym-
bol or abbreviation indicating compression side or tension side
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Annex D (normative)
Covered conduits

D.1 Outline

This Annex specifies Group I and Group II of covered conduits which are mainly used
for the water passage, passage way, etc.

D.2 Classification

The covered conduits shall be classified as specified in Table D.1, and Group I shall
be as specified in Table D.2.

Table D.1 Classification of covered conduits

Major division Minor division

Prestressed concrete tube

Prestressed concrete box culvert
Others

Covered conduits

Table D.2 Types of Group I of covered conduits

Division by shape | Division by earth Division by

3.01 m to 6.00 m

and type covering application Division by strength Detail
Internal pressure | High pressure Class 1 to
Prestressed _ tube Class 3 See recommended
concrete tube External pressure | Class 1 to Class 5 specification D-1.
tube
Prestressed 0¥mtol M m See recommended
zﬁilszfé:e box 1.51 m to 3.00 m | External pressure — specification D-2.

NOTE 1 There are two types of prestressed concrete tubes. One is the internal pressure tube in
which both internal and external pressures are exerted. The other is the external pres-
sure tube in which only the external pressure is exerted.

NOTE 2 The prestressed concrete box culvert is generally used when only the external pressure
is exerted. :

D.3 Performance
The performance and the performance verification method of covered conduits shall
be as follows.

Product of Group I »The performance of product shall conform to the provisions
of Recommended specification D-1 and Recommended specification D-2.

a)

Product of Group II The performance of product shall conform to the provisions
of clause 4 and clause 5 of JIS A 5362, and shall be determined as agreed between
the parties concerned with delivery.

b)

Table D.3 may be applied for general specifications.
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Table D.3 Performance and performance verification method of
covered conduits

Performance! / Performance
item Performance ' verification method
It shall be able to be used smoothly under a load ¥ expected
Service during service, fulfilling the required function. See design document or
performance | The surface contact to water- flow shall be as smooth as D.7.

practically acceptable.

See design document or

Safety® It shall not fracture under a load exﬁected in design. D7

Cracking, ageing of material properties or the like due to
Durability © the expected impact shall not deteriorate the required
performance.

See design document or
actual results.

1t shall be transported, installed, assembled and joined See design document or

Workability safely and easily without abnormalities detrimental to use. | actual results.

Notes ® When the strength against the internal water pressure is required, the internal water
pressure shall also be verified.

Y  The verification on the safety shall be made when requested by the purchaser.

o Durability may be verified by the actual results of similar products equivalent in water-
cement ratio and/or air content as well as the covering of reinforcing bar, etc. and pro-
duction method.

D.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of covered conduits shall be as fol-
lows. As to Group I, if the design concept is equivalent and the performance and the
performance verification method are the same, the reference dimension may be changed
within + 10 % in response to the purchaser’s demand, provided that the necessary per-
formance is satisfied.

a) Shape An example of shape of covered conduits is shown in Figure D.1.
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Thick-
ness

Internal diameter

Length

a) Prestressed concrete tube

Thick-
ness

Thick-
ness

Internal height

Thick-

ness

Cover coat

width

Internal

Internal height

Thick-

ness

S8

Thick-
ne

Length

b) Prestiressed concrete box culvert

N

Thick-
ness

Figure D.1 Example of shape of covered conduit

b) Dimensions and dimensional tolerances The dimensions and dimensional tol-
erances of the products classified into Group I shall be as specified in Table D.4 and
Table D.5. The dimensions and dimensional tolerances of the products classified
into Group II shall be as agreed between the parties concerned with delivery.

1) Prestressed concrete tube The dimensions and dimensional tolerances of pre-

stressed concrete tubes shall be as specified in Table D.4.
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Table D.4 Dimensions and dimensional tolerances of covered conduits
(prestressed concrete tube) :

Unit: mm
Type Internal diameter Length Thickness
Dimensions 600 to 3 000 2 000 to 4 000 44 to 250
Prestressed , o . 12
concrete tube | Tolerances +4to +12 i 5 J:2 to _ g

The detail of tolerances is as specified in the recommended specification.
— The thickness at the core part is used.

— The inside and outside circumferences of the cross-section of a tube shall be
practically a concentric circle, and the tube end shall be practically vertical
to the tube axis.

NOTE: Work such as chamfering or tube end reinforcing may be applied, unless
it affects the shape of tube or compromises the strength of tube.

2) Prestressed concrete box culvert The dimensions and dimensional toler-
ances of prestressed concrete box culvert shall be as specified in Table D.5.

Table D.5 Dimensions and dimensional tolerances of covered conduits
(prestressed concrete box culvert)

Unit: mm
Type Internal width x internal height |  Length ‘ Thickness
Prestressed concrete Dimensions 600 x 600 to 5 000 x 2 500 1000to 2000 | 125to 530
box culvert Tolerances +4to£10 i 1(5) t; to ti

The detail of tolerances shall be as specified in the recommended specification.

NOTE: Work such as chamfering or tube end reinforcing may be applied, unless it affects the
shape of product or compromises its strength.

D.5 Bar arrangement (position of prestressing tendon and reinforcing steel)

The bar arrangement shall be as specified in JIS A 5364 and a design document.
However, as agreed between the parties concerned with delivery, the bar arrangement
other than that of the recommended specification may be adopted unless it compromises
the performance of PC products (including the provisions of D.3). The bar arrangement
of prestressed concrete tubes and the prestressed concrete box culverts that satisfies D.3
shall be determined by the manufacturer for each product.

D.6 Quality of concrete

D.6.1 Material and production method

The materials for concrete and the production method shall be as specified in
clause 8.
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D.6.2 Compressive strength

The compressive strength of concrete shall satisfy the values of Table D.6 after the
predetermined material aging.

The compressive strength for Group II shall be as agreed between the parties con-
cerned with delivery. .

Table D.6 Compressive strength of concrete

Unit: N/mm?
Compressive strength
Type -
At prestress introduction At quality assurance
Prestressed concrete | Concrete 30 min. 50 min.
tube Mortar ® — 35 min.

Prestressed concrete

box culvert Concrete 30 min. 40 min.

Notes ® Cover-coat mortar for prestressing tendon protection.

»  The compressive strength of both types at quality assurance means the ref-

erence strength in design of concrete.

D.7 Test method

D.7.1 Compressive strength test of concrete

The compressive strength test of concrete shall be as specified in JIS A 1108. The
test piece shall be processed by the same curing as the product or be controlled prop-
erly.

D.7.2 Flexural strength test and internal pressure strength test of product

The flexural strength test and the internal pressure strength test of product shall
be as specified in JIS A 5363.

D.8 Inspection
Inspections shall be as specified in JIS A 5365 and the following.

a) Final inspection The final inspection of covered conduits shall be conducted on
the appearance, performance, shape and dimensions, and shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection or a sam-
pling inspection shall be conducted considering the characteristics of product,
production method, production quantity, etc.

2) Performance, shaf)e and dimensions As the inspections of performance,
shape and dimensions, a sampling inspection shall be applied.

When substitute characteristics are inspected by using an alternative test piece
in place of inspecting performances of a product, the correlation between the prop-
erties of the test piece and those of the product shall be confirmed in advance.
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3) Size of inspection lot The size of inspection lot shall be determined by the
manufacturer in consideration of the characteristics of product, production
method, production quantity, production period, quantity of ordered poles, etc.

b) Delivery inspection The delivery inspection of covered conduits shall be con-

© ducted on the appearance, shape and dimensions. The size of inspection lot and the
sampling method shall be specified by the purchaser as agreed between the parties
concerned with delivery. The delivery inspection may be omitted as agreed between
the parties concerned with delivery.

D.9 Marking

The following items shall be marked on the covered conduits as specified in JIS A
5361.

a) Classification or its abbreviation
b) Manufacturer’s name or its abbreviation

¢) Date of manufacture or its abbreviation

D.10 Others (recommended specification)

The recommended specification of Group I of cover conduits is shown in Table D.7.

Table D.7 Recommended specification

Structure-specific product group standard Recommended specification

Recommended specification D-1

Prest: d te tub
JIS A 5373 | Annex D Covered conduits restressed concrete wube

Recommended specification D-2
Prestressed concrete box culvert
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Recommended specification D-1
Prestressed concrete tube

D-1.1 Outline

This recommended specification describes the prestressed concrete tubes in Group I
of covered conduits (hereafter referred to as PC tubes) in Annex D.

D-1.2 Classification

The PC tubes shall be divided into the internal pressure tube and the external pres-
sure tube, and further divided by the shape and the nominal designation range as shown
in Recommended specification D-1 Table 1.

Recommended specification D-1 Table 1 Classification of PC tubes

Division by type Division by shape and nominal Information
designation range
Type S Type NC
Internal Class 1 600 to 1 650 — Designed for
pressure both internal
tube Class 2 600 to 2 000 pressure and
Class 3 external
pressure.
Class 4
Class 5
External | High pressure Class 1 - 1 500 to 2 200 | Designed for
pressure . external
tube High pressure Class 2 1 500 to 2 600 pressure.
High pressure Class 3 1 500 to 3 000
Class 1 600 to 1 800 —
Class 2 600 to 2 000
Class 3
Class 4
Class 5

D-1.3 Performance

The performance of PC tubes shall be as follows.

D-1.3.1 Flexural cracking strehgth

The flexural cracking strength of external pressure tube and internal pressure tube
shall be at least the value specified in Recommended specification D-1 Table 2.

D-1.3.2 Ultimate flexural strength

The ultimate flexural strength shall be at least the value specified in Recommended
specification D-1 Table 3. '
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D-1.3.3 Internal pressure strength for testing

The internal pressure strength in the internal pressure tube shall be at least the in-
ternal pressure strength for testing specified in Recommended specification D-1 Table 4.

D-1.3.4 Cracking internal pressure strength

When verifying the cracking internal pressure strength as agreed between the par-
ties concerned with delivery, the strength shall be at least the value specified in Rec-
-ommended specification D-1 Table 4.

Recommended specification D-1 Table 2
Flexural cracking strength of PC tubes

Unit: kN-m/m
Nominal Internal pressure tube/external pressure tube
dets;iigrt:a- Flexural cracking strength
High | High | High Class 1 Class 2 Class 3 Class 4 Class 5
pres- | pres- | pres-
sure | sure | sure | Type| Type | Type| Type | Type | Type | Type | Type | Type | Type
Class 1| Class 2| Class 3| S NC 5 NC |. 8 NC 8 NC S NC
600 —_ 12.02 — 10.42 — 8.61 — 6.79 — 5.83 —
700 1450 — |1238{ — 11026] — 801 -— 689 —
800 1764| — |[15.08] — |1252] — 967 — 839 —
900 21.57| — |1837| —~ |1485] — [1149| — 9.73| -—
1000 25.46 — 21.74 — 17.67 — 13.95 — 11.82 —
1100 29.23 — 24.77 — 20.70 — 16.04 — 13.13 —
1200 33.51 — 28.65 — 23.80 — 18.74 — 16.21 —
1350 39.28 — 33.62 — 27.72 — 21.59 — 18.52 —
1500 83.04 | 67.25| 56.73 |47.11 | 48.57(40.32| 41.73|33.79| 35.15|26.47| 27.78 | 22.55| 23.83
1650 91.80 | 74.48 | 62.94 [55.33| 57.17]|48.18] 49.95|40.16| 41.87|31.58| 33.22 [ 26.71| 28.31
1800 | 100.74 | 81.90 | 69.34 | 63.87| 66.20|54.86| 57.09]44.92] 47.04(35.29| 37.31 | 30.32| 32.28
2 000 11315 | 95.74 | 88.77 — 78.33|63.64| 66.14]53.94| 56.39|42.15| 44.55 | 35.92 | 38.28
2 200 12597 | 106.85 | 99.20 — 9155 — 7894 — 6593 — 52.55 — 45.28
2 400 - 13925 ) 118431 — [10593| — 91.35| — 76.35| — 6094 | — | 53.02
2 600 — 153.03 | 130.49 — 12148 — [104.80| — 87.67| — 70.99 — 61.53
2 800 — — 167.35 — 113825 — {119.34| — 9994 — 81.51 — 70.84
3 000 — — 18224 | — (15628 — |134.99| — |113.19] — | 9295 — | 81.00
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Recommended specification D-1 Table 3
Ultimate flexural strength of PC tubes
Unit: kN-m/m
Nominal Internal pressure tube/external pressure tube
de's:iigrx;xa- Ultimate flexural strength
' High | High | High Class 1 Class 2 Class 3 Class 4 Class 5
pres- | pres- | pres-
sure sure sure | Type | Type Type | Type | Type | Type | Type | Type Type | Type
Class 1| Class 2| Class 3 S NC S NC S NC S NC S NC
600 — 18.65 — 16.13 — 13.28 — 10.43 - 8.92 —
700 22.45 — 19.12| — 15.78 — 12.25 — 10.48 —
800 27.24 — 23.21 — 19.18 — 14.71 — 12.69 —
900 33.23 — 28.20 - 22.67 — 17.38 — 14.62 —
1000 39.13 — 33.29 — 26.88 - 121.03 — 17.69 —
1100 44.82 — 37.80 — 31.40 — 24.08 — 19.50 —
1200 51.23 — 43.60 - 35.97 — |28.01 — 124.03 —
1350 59.79 — 50.89 — .|41.61 — 31.97 — 27.14 —
1500 | 127.00 | 102.18 | 85.63 | 71.46| 72.75]|60.78 61.99|50.51| 51.65|39.01| 40.06|32.85| 33.86
1650 | 139.80 | 112.57 | 94.42 |83.63{ 85.28|72.38| 73.94|59.78 | 61.23|46.28| 47.62 38.63 | 39.91
1800 | 152.72 | 123.09 | 103.34 | 96.16 | 98.32{81.99| 84.00|66.36| 68.21|51.22| 52.90 43.40} 45.00
2000 |170.35|142.98 | 132.03| — |11549|94.38| 96.33|79.12| 81.00}60.59| 62.39 50.78 | 52.53
2200 | 188.28 | 15822 | 14620 | — |134.03| — }114.19| -— 93.75| — 7270 — 61.28
2 400 — 206.54 | 17379 | — |153.96] — [131.03| — [10745] — 83.22 — 70.77
2 600 — 295.14 | 189.70 | — [175.30] — {149.08| — [122.15| — 95.92| — 81.04
2 800 — — 244.12 — |198.097 — |168.36| — |137.86| — [108.88] -— 92.11
3000 — — 26350 | — 222351 — [188.89| — |154.61) — [122.77] — |104.00
Recommended specification D-1 Table 4
Internal pressure strength for testing and cracking internal
pressure strength of PC tube
Type Internal pressure Cracking internal Range of nominal
strength for testing pressure strength designation
MPa MPa
Internal | Class1 1.8 2.0 600 to 1 650
e | Class2 1.4 1.6 600 to 2 000
Class 3 1.0 1.2
Class 4 0.6 0.8
Class 5 0.4 0.6

D-1.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of PC tubes shall be as specified
in Recommended specification D-1 Table 5, Recommended specification D-1'Table 6 and
Recommended specification D-1 Table 7.
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If the reference dimension is changed within the range specified in D.4, the manu-
facturer shall submit the data indicating that PC tubes conform to Table D.3 in the de-
sign document or the performance test result when requested by the purchaser.

Recommended specification D-1 Table 5
Shape and dimensions of PC tube, Type S

Cover coat
- /

te

2

Core j 7

L, L
Unit: mm
Nominal | Internal | Thickness | External Internal Depth of | Thickness | Effective Mass
designa- | diameter | of core | diameter of | diameter of | socket of cover | length® | (informative)
tion spigot socket coat
D te D, D, L ty L (kg/m)
600 612 44 684 708 140 25 min. 4 000 410
700 724 46 800 824 480
800 828 52 916 940 610
900 932 59 1034 1058 : 740
1000 1034 65 1144 1172 165 870
1100 1134 71 1258 1286 970
1200 1234 78 1372 1400 1210
1350 1382 87 1538 1 566 1460
1500 1532 96 1702 1734 190 1770
1650 1680 105 1 868 1900 2 080
1800 1824 115 2032 2 064 2 480
2 000 2 040 125 2 268 2 300 2940
Work such as chamfering, notching, unevenness to the degree not detrimental to practical use may
be applied, unless it affects the shape of PC tube or compromises its strength. The inside and out-
side circumferences of the cross-section of a tube shall be practically a concentric circle, and its end
shall be practically vertical to the tube axis. The internal surface of PC tube shall be smooth against
the water-flow surface.
Note ® The effective length L may be 2 000 or 3 000.
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Recommended specification D-1 Table 6
Shape and dimensions of PC tube, Type NC
Cover coat
= [ d Core

.

=} _Qf P

L Q

L,
L Ly
L L
L
L :
s, s
Ly
Ly L,
ald S
Details of joint
Unit: mm
Nominal | Internal | Thick- | External | Internal | Length of | Depth of [ Thick- Effective | Inner | Mass
designa- | diameter | ness of | diameter | diameter | spigot socket | nessof | length | face [(informa-
tion core | of spigot | of socket cover length tive)
coat
D L Dy D Ly Ly fy L Ly (kg/m)
1500 1500 140 1598 1632 2110
1650 1650 150 1758 1792 2 450
1 800 1800 160 1916 1950 115 120 2 820
2 000 2 000 175 2130 2164 3 380
2 200 2 200 190 2 344 2 378 25min. | 2 300 2 295 3990
2 400 2 400 205 2 550 2 594 4 640
2 600 2 600 220 2764 2 808 5330
130 135

2 800 2 800 235 2978 3022 6 120
3000 | 3000 | 250 3192 3236 6 900
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Recommended specification D-1 Table 7 Dimensional tolerances

Unit: mm
Range of || Internal | Thickness | External Internal Depth of | Effective | Inner face
nominal diameter | of core® | diameter of | diameter of | spigot/ length length
designation , spigot socket socket Type S, Type NC
_ : Type NC
D t D, D; Ly, Ls L L
+4 +2 +1
600 to 900 +4
: -2 -1 -2
+6
1000 to 1 350 +6 3
+2
. +8 +10
1500 to 2 000 +8 4 +2 +5 5
+10
2 200 to 2 400 +10 5 +3
+12 +3
2 600 to 3 000 +12 +4
- 6 -2
Note ® The thickness t. of core shall be measured before giving the prestress in the periphery di-
rection of core.

D-1.5 Bar arrangement

The bar arrangement of PC tubes that satisfies the performances of D-1.3 shall be
specified by the manufacturer.

D-1.6 Quality of concrete

The quality of concrete shall be as specified in D.6.2. To verify the quality of cover
coat mortar, a substitute characteristic (e.g. density) may be used, provided that it is
sufficiently correlated with the strength.

'D-1.7 Test methods

D-1.7.1 Compressive strength test of concrete
The compressive strength test of concrete shall be as specified in D.7.1.

D-1.7.2 Flexural strength test of product

In the flexural strength test, the PC tubes shall be installed as shown in Recom-
mended specification D-1 Figure 1. The load equivalent to the cracking strength speci-
fied in Recommended specification D-1 Table 8 multiplied by the effective length L shall
be applied, and the tubes shall be examined for the cracking. Also, they shall be checked
that the breakage does not occur when the load is applied up to the ultimate load speci-
fied in Recommended specification D-1 Table 8. When the flexural strength test of the
product is conducted, the load shall be uniformly distributed by applying the rubber
sheet V of about 20 mm in thickness and the square log of about 150 mm x 150 mm to
the pressure surface and the support surface.

Note ¥ The rubber sheet should have such hardness and width that the influence
of the unevenness of the supporting position and the loading position can
be absorbed.
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Load F Load F
%(L‘FL;) _;_(L_!_LP)
{ I —— Load F
Tester
‘1’ y ‘l' Square 1% ‘r
= 1~ sheet

L, Effective length L Effective length L L,
= § . _Rubber
Z LU, Y 7%
L+I, Square log L+L, Square log
Type S , Type NC

Recommended specification D-1 Figure 1
Flexural strength test method of PC tube

Recommended specification D-1 Table 8
Load corresponding to cracking strength and ultimate load of PC tube

Unit: kN/m
Internal pressure tube/external pressure tube
Nominal Cracking load Ultimate load
designa- | 'righ | High | High | High | High | High
pres- | pres- | Pres-| ass [ Class | Class | Class | Class | PX€S™ | PYe5" | Pr®S" | 01ae5| Class | Class | Class | Class
sure |sure |sure | 9 3 4 5 |Sure [sure |sure [T 9 3 4 5
Class | Class | Class ) Class | Class | Class
1 2 3 1 2 3
600 110 95 78 61 52 220 { 190 | 156 | 122 | 104
700 113 96 79 61 52 226 | 192 | 158 | 122 | 104
800 120 | 102 84 64 55 240 | 204 | 168 | 128 | 110
900 130 | 110 88 67 56 260 | 220 | 176 | 134 | 112
1 000 138 | 117 94 73 61 B 276 | 234 | 188 | 146 | 122
1100 144 | 121 | 100 76 61 288 | 242 | 200 | 152 | 122
1200 151 | 128 | 105 81 69 302 | 256 | 210 | 162 | 138
1350 157 | 133 | 108 82 69 314 | 266 | 216 | 164 | 138
1500 169 | 143 | 118 | 90 75 338 | 286 | 236 | 180 | 150
1650 240 | 200 | 180 | 155 | 127 97 80 480 | 400 | 360 | 310 | 254 | 194 | 160
1800 300 190 | 161 | 129 98 82 | 600 380 | 322 | 258 | 196 | 164
2 000 200 | 165 | 137 | 103 85 400 | 330 | 274 | 206 | 170
250 | 230 500 | 460
2 200 210 | 177 | 143 | 108 89 420 | 354 | 286 | 216 | 178
2 400 ) 220 | 185 | 149 | 112 93 440 | 370 | 298 | 224 | 186
300 | 250 600 | 500
2 600 230 | 193 | 155 | 118 97 460 | 386 | 310 | 236 | 194
2800 | a0 220 | 201 [ 161 ] 123 | 101 - s00 1280 | 402 | 322 | 246 | 202
3000 - 250 | 209 | 167 | 128 | 105 500 | 418 | 334 | 256 | 210
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D-1.7.3 Internal pressure strength test of product

In the internal pressure strength test of the product, the PC tube shall be installed
as shown in Recommended specification D-1 Figure 2. After the hollow part of product
is filled with water, the internal pressure strength for testing specified in Recommended
specification D-1 Table 4 shall be applied for 3 min, and the product shall be examined
for the leakage of water. Spots or water drops oozed on the surface of product are not
deemed as the leakage of water. For the cracking internal pressure, when the pressure
reaches the value specified in recommended specification D-1 Table 4, it shall be exam-
ined for crack. »

Air vent T

Water preésure testing
machine (spigot)
Pressure gauge
Water
injection
—>= Pump

Recommended specification D-1 Figure 2
Internal pressure strength test of PC tube

Water pressure
testing machine
(socket)

Sealing material for joint

D-1.8 Inspections

D-1.8.1 Inspection items
The inspection items of PC tubes shall be as follows.

a) Final inspection The final ihspection items shall be as follows.
1) Appearance
2) Performance

3) Shape and dimensions

b) Delivery inspection The delivery inspection items shall be as follows. The de-

livery inspection may be omitted as agreed between the parties concerned with
delivery.

1) Appearance

2) Shape and dimensions

D-1.8.2 Inspection lot

The size of inspection lot of PC tubes shall be decided by the manufacturer for the
final inspection, and by the purchaser for the delivery inspection as agreed between the
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parties concerned with delivery in consideration of the characteristics of product, pro-
duction method, production quantity, production period, quantity of ordered poles, etc.
One inspection lot may consist of 50 units or fractions thereof.

D-1.8.3 Inspection method
The inspection method of PC tubes shall be as follows.

a) Final inspection The final inspection method shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted by visual observation, and those conforming to the provisions of 5.1
shall be accepted.

2) Performance As the inspection of the performance, one arbitrary PC tube per
lot shall be taken and inspected as specified in D-1.7.1 for the external pressure
tube, and D-1.7.1 and D-1.7.2 for the internal pressure tube. If it conforms to D-
1.3, the lot shall be accepted. If it does not conform, the remainder of the lot shall
be subjected to a 100 % inspection, and those conforming to the provisions shall
be accepted.

3) Shape and dimensions As the inspection of shape and dimensions, one arbi-
trary PC tube per lot shall be taken, and if it conforms to the provisions of D-1.4,
the lot shall be accepted. If it does not conform, the remainder of the lot shall be
subjected to a 100 % inspection, and those conforming to the provisions shall be
accepted. ‘

b) Delivery inspection The delivery inspection method shall be as follows.
1) Appearance The appearance shall be inspected in the same way as a) 1).
2) Shape and dimensions The shape and dimensions shall be inspected in the

same way as a) 3).

D-1.9 Marking

The PC tubes which conform to all the requirements of this Standard shall be marked
as specified in D.9.

PROTECTED BY COPYRIGHT



95
A 5373 :2016

Recommended specification D-2
Prestressed concrete box culverts

D-2.1 Outline

This recommended specification describes the prestress'ed concrete box culverts in
Group I of covered conduits (hereafter referred to as PC box culverts) in Annex D.

D-2.2 Classification

The PC box culverts shall be divided according to the nominal dimension and appli-
cable earth covering as shown in recommended specification D-2 Table 1.

Recommended specification D-2 Table 1
Classification of PC box culverts

Type Division by nominal dimension | Division by applicable earth covering 2
mm m
Type 150 600 x 600 0.50 to 1.50
Type 300 to 1.51 to 3.00
Type 600 5 000 x 2 500 3.01 to 6.00
Note ® Regardless of the division of applicable earth covering indicated above, the
minimum earth covering is 0.2 m.

D-2.3 Performance

The performance of PC box culverts shall be as follows.

D-2.3.1 Flexural cracking strength

The flexural cracking strength of PC box culvert shall be the value specified in Rec-
ommended specification D-2 Table 2 or more.

D-2.3.2 Ultimate flexural strength

In the case where the ultimate flexural strength is verified as agreed between the
parties concerned with delivery, it shall be as specified in D.3.
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Recommended specification D-2 Table 2
Flexural cracking strength of PC box culverts

Nominal dimension Flexural cracking strength (kN - m/m)

B x H (mm) Type 150 Type 300 Type 600
600 x 600 3.53 2.50 4.00
700 x 700 4.55 3.22 5.17
800 x- 800 5.71 4.04 6.48
900 x 600 6.61 5.23 9.77
900 x 900 7.00 4.95 8.53

1000x 800 8.19 . 6.24 10.78

1000 x 1000 8.41 5.94 10.05

1 000 x 1 500 8.22 4.02 5.96

1100 x 1100 9.92 7.01 11.85

1200 x 800 10.84 8.71 15.11

1200 x 1 000 11.22 8.59 14.71

1200 x 1 200 11.43 - 8.17 13.79

1200 x 1 500 11.40 6.99 11.41

1300 x 1300 12.96 9.42 15.87

1400 x 1 400 15.07 11.23 18.10

1500 x 1 000 16.00 13.60 22.54

1500 x 1200 16.41 13.46 22.11

1500 x 1 500 16.68 12.68 20.46

1800 x 1 200 20.95 18.94 32.64

1800 x 1500 21.49 18.59 31.70

1 800 x 1 800 21.59 17.52 29.51

2 000 x 1 500 24.71 22.86 40.05

2000 x 1 800 24.98 22.08 38.34

2000 x 2 000 24.92 21.13 36.48

2200 x 1 800 29.30 27.94 48.36

2200 x 2 200 29.16 26.08 44.70

2300 x 1500 30.55 30.86 53.83

2300 x 1 800 31.05 - 30.51 52.87

2 300 x 2 000 31.13 29.86 51.50

2300 x 2 300 30.87 28.21 48.34

2 400 x 2 000 32.94 32.60 57.43

2 400 x 2 400 32.58 30.42 53.23

2 500 x 1 500 33.90 35.89 65.78

2500 x 1 800 34.56 35.86 65.13

2 500 x 2 000 34.74 35.40 63.93

2 500 x 2 500 34.97 33.51 58.21

2800 x 1 500 39.79 4491 80.24

2 800 x 2 000 41.00 45.20 80.07

2 800 x 2 500 40.90 43.24 76.13

2 800 x 2 800 40.16 40.94 7191

3000 x 1500 51.20 60.78 104.09

3000 x 2 000 52.26 60.47 103.30
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Recommended specification D-2 Table 2 (concluded)

Nominal dimension Flexural cracking strength (kN - m/m)
! Bx H (mm) Type 150 Type 300 Type 600
3000 x 2 500 51.60 57.28 97.97
3 000 x 3 000 45.68 48.84 88.18
3 500 x 2 000 68.23 82.97 138.15
3 500 x 2 500 67.81 81.52 142.21
4 000 x 2 000 84.97 105.74 166.93
4 000 x 2 500 85.68 105.88 168.39
4500 x 2 000 112.79 142.70 225.61
4 500 x 2 500 114.30 143.99 228.41
5 000 x 2 000 125.35 161.70 292.95
5000 x 2 500 128.58 165.56 296.71
NOTE: The values in this table are the flexural cracking strength of PC box
culverts designed under the following applicable earth covering condi-
tions: for Type 150, 0.50 m to 1.50 m; for Type 300, 1.51 m to 3.00 m;
and for Type 600, 3.01 m to 6.00 m on the assumption that the vehicle
load of 245 kN in total weight is taken as the design live load.

D-2.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of PC box culverts shall be as

specified in Recommended specification D-2 Figure 1, Recommended specification D-2
Table 3 and Recommended specification D-2 Table 4.

If the reference dimension is changed within the range specified in D.4, the manu-
facturer shall submit the data indicating that PC box culverts conform to Table D.3 in
the design document or performance test result when requested by the purchaser.

NOTE 1 The shape of a product is a standard type or an inverted type. The shape
of joint is a butting type, a fitting type or a socket/spigot type.

Products may have chamfer, packing window, sling hole or others unless
such additions affect the shape or compromise the strength of PC box cul-

NOTE 2

NOTE 3

verts.

Products can be installed in several ways. Product may be simply laid
down, joined with prestressing tendon, or joined with bolts. The products

jointed by using prestressing tendon are shown in Recommended specifi-
cation D-2 Figure 1.
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Recommended specification D-2 Figure 1 Shape of PC box culverts
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Recommended specification D-2 Table 3
Dimension table of PC box culverts
Unit: mm
Dimension of covering division
Nominal dimension Type 150, Type 300 Type 600
T\, | . | T C L? . | I | Ts c | L¥®

600 x 600 125 | 125 | 125 | 100 | 2000 | 125 | 125 | 125 | 100 | 2000

700 x 700 125 | 125 | 125 | 100 { 2000 { 125 | 125 | 125 100 2 000

800 x 800 125 | 125 | 125 | 100 [ 2000 | 125 | 125 | 125 | 100 | 2000

900 x 600 125 | 125 1 125 § 150 | 2000 { 150 | 150 | 125 | 150 | 2000

900 x 900 125 | 125 | 125 | 150 | 2000 | 150 | 150 | 125 | 150 | 2000
1000 x 800 125 | 125 | 125 § 150 { 2000| 150 | 150 | 150 { 150 | 2000
1000 x 1 000 125 | 125 | 125 | 150 | 2000 | 150 | 150 | 150 | 150 | 2000
1000 x 1 500 125 | 125 1 125 | 150 | 2000 | 150 | 150 150A 150 | 2000
1100 x1 100 125 | 125 [ 125 | 150 | 2000 | 150 | 150 | 150 | 150 | 2000
1200x 800 125 | 125 | 125 | 150 | 2000 | 150 | 150 | 150 | 150 | 2000
1 200 x 1 000 125 | 125 | 125 | 150 [ 2000 | 150 | 150 | 150 | 150 | 2000
1200 x 1200 125 | 125 { 125 | 150 { 2000 | 150 | 150 | 150 | 150 | 2000
1200 x 1 500 125 | 125 | 125 | 150 | 2000 | 150 | 150 | 150 } 150 | 2 000
1300 x 1 300 125 | 125 | 125 | 150 { 2000 | 150 | 150 | 150 | 150 | 2 000
1400 x 1 400 150 | 150 | 150 | 150 | 2000 | 150 | 150 | 150 | 150 | 2 000
1500 x 1 000 150 | 150 | 150 | 150 | 2000 | 150 | 150 | 150 | 150 | 2000
1500 x 1200 150 | 150 | 150 | 150 | 2000 | 150 | 150 | 150 | 150 | 200G
1500 x 1 500 150 | 150 | 150 | 150 | 2000 | 150 | 150 | 150 | 150 | 2000
1800 x 1200 150 { 150 | 150 | 150 | 2000 | 180 | 180 | 180 | 150 | 2000
1800 x 1 500 150 | 150 | 150 | 150 | 2000 | 180 | 180 | 180 | 150 | 2000
1800 x 1 800 150 | 150 | 150 { 150 { 2000 | 180 | 180 | 180 | 150 | 2000
2 000 x 1 500 150 | 150 | 150 | 150 | 2000 { 200 | 200 | 200 | 150 § 2000
2 000 x 1 800 150 | 150 | 150 | 150 | 2000 | 200 | 200 | 200 | 150 | 2000
2 000 x 2 000 150 | 150 | 150 | 150 | 2000 | 200 | 200 | 200 | 150 | 2000
2 200 x 1 800 180 | 180 | 180 | 150 | 2000 | 230 | 230 | 230 | 150 | 2000
2 200 x 2 200 180 | 180 | 180 | 150 | 2000 | 230 | 230 | 230 | 150 | 2000
2 300 x 1500 180 | 180 | 180 | 150 | 2000 | 230 | 230 | 230 | 150 | 2000
2 300 x 1800 180 | 180 | 180 | 150 | 2000 | 230 | 230 | 230 | 150 | 2000
2 300 x 2 000 180 | 180 | 180 | 150 { 2000 | 230 | 230 | 230 | 150 | 2000
2 300 x 2 300 180 | 180 | 180 | 150 | 2000 | 230 | 230 | 230 | 150 | 2000
2 400 x 2 000 180 | 180 | 180 | 150 | 2000 | 250 | 250 } 250 | 150 | 2000
2 400 x 2 400 180 | 180 | 180 | 150 | 2000 | 250 | 250 | 250 | 150 | 2000
2 500 x 1 500 180 | 180 | 180 | 150 | 2000 | 260 | 260 | 250 | 150 | 2000
2 500 x 1 800 180 | 180 | 180 | 150 | 2000 | 260 { 260 | 250 | 150 | 2000
2 500 x 2 000 180 | 180 | 180 | 150 | 2000 | 260 | 260 | 250 | 150 | 2000
2 500 x 2 500 200 | 200 | 200 | 150 | 2000 | 260 | 260 | 250 | 150 | 2000
2 800 x 1 500 200 | 200 [ 200 | 200 | 2000 | 280 280 | 280 | 200 | 2000
2 800 x 2 000 200 | 200 | 200 | 200 | 2000 | 280 | 280 | 280 | 200 { 2000
2 800 x 2 500 200 | 200 | 200 | 200 | 2000 | 280 | 280 | 280 | 200 | 2000
2 800 x 2 800 200 | 200 | 200 | 200 [ 2000 | 280 | 280 | 280 | 200 | 2000
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Recommended specification D-2 Table 3 (concluded)

Unit: mm
Dimension of covering division
Nominal dimension Type 150, Type 300 Type 600
T, | I» | Ts C L® T, T, | T c L?
3 000 x 1 500 250 | 250 | 200 | 200 | 2000 | 350 | 350 | 300 | 200 | 2 000
3000x 2000 250 | 250 | 200 | 200 | 2000 { 350 | 350 | 300 | 200 | 2000
3 000 x 2 500 250 | 250 ZOOi 200 | 2000 | 350 | 350 | 300 | 200 | 1500
3 000 x 3 000 250 | 250 | 250 | 200 | 2000 | 350 | 350 | 300 | 200 | 1500
3 500 x 2 000 300 { 300 | 250 | 300 | 2000 | 350 | 350 [ 300 | 300 | 1500
3 500 x 2 500 300 | 300 | 250 | 300 { 2000 | 380 | 380 | 300 { 300 | 1500
4 000 x 2 000 300 { 300 | 250 | 300 | 1500 | 400 | 400 | 400 | 300 | 1000
4 000 x 2 500 300 | 300 | 250 | 300 | 1500 | 400 | 400 | 400 | 300 { 1000
4 500 x 2 000 380 | 380 | 300 | 300 | 1000 | 450 | 450 | 400 | 300 | 1000
4 500 x 2 500 380 | 380 | 300 | 300 | 1000 | 450 | 450 | 400 | 300 | 1000
5 000 x 2 000 380 | 380 | 330 | 300 | 1000 | 500 | 530 | 400 | 300 | 1000
5 000 x 2 500 380 | 380 | 330 | 300 | 1000 } 500 | 530 | 400 | 300 | 1000
Note @ The effective length (L) may be 1500 mm or 1 000 mm.
Recommended specification D-2 Table 4
Dimensional tolerances of PC box culverts
Unit: mm
Dimensional tolerances
Nominal dimension Internal width and | Thickness | Effective length
internal height
600 x 600 to 900 x 900 + 4 f‘; flg
+6
1 000 x 800 to 2 500 x 2 500 + 6 _3
+6
2 800 x 1 500 to 3 000 x 3 000 + 7 4
+8
3 500 x 2 000 to 5 000 x 2 500 +10 _4

D-2.5 Bar arrangement
The bar arrangement of PC box culverts that satisfies D-2.3 shall be determined by
the manufacturer.

The covering of the steel products shall be of the diameter of steel products or more
and 20 mm or more. The gap between the steel products shall be at least 5/4 of the
maximum dimension of coarse aggregates.

D-2.6 Quality of concrete
The quality of concrete shall be as specified in D.6.2.
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D-2.7 Test method

D-2.7.1 Compressive strength test of concrete
The compressive strength test of concrete shall be as specified in D.7.1.

D-2.7.2 Flexural strength test of product ,

The flexural strength test of PC box culverts shall be conducted in such a way that
the PC box culvert is installed as shown in Recommended specification D-2 Figure 2, and
it is examined for cracking exceeding 0.05 mm in width when the load equivalent to the
flexural cracking strength specified in Recommended specification D-2 Table 2 is applied
to the centre of span of the top slab of 100 mm in width. The load equivalent to the flex-
ural cracking strength is shown in Recommended specification D-2 Table 5.

When the flexural strength test is conducted, the load shall be uniformly distributed
by inserting the rubber sheet? to the pressure surface and the support surface with the
loading width of 100 mm.

Note 2 The rubber sheet should have such hardness, thickness and width that the
influence of the unevenness of the supporting position and the loading
position can be absorbed.

Recommended specification D-2 Table 5 Load applied to PC box culverts

Nominal dimension Load (kN/m)

B x H (mm) Type 150 Type 300 Type 600
600 x 600 30.5 21.4 . 840
700 x 700 34.2 23.9 38.9
800 x 800 37.8 26.5 43.1
900 x 600 41.6 32.7 55.8
900 x 900 415 29.0 45.7

1000x 800 45.5 34.3 58.5

1000 x 1 000 45.2 315 52.6

1000 x 1 500 413 195 28.6

1100 x 1 100 48.6 34.0 56.8

1200x 800 51.9 414 71.1

1200 x 1 000 52.0 39.5 66.9

1200 x 1 200 51.5 36.4 60.9

1 200 x 1 500 496 29.8 483

1300 x 1 300 54.1 38.9 65.0

1400 x 1 400 57.2 42.1 69.1

1500 x 1 000 60.4 51.0 85.9

1500 x 1 200 60.3 49.1 82.0

1500 x 1 500 '59.2 445 73.2

1800 x 1 200 66.3 59.7 103

1 800 x 1 500 65.8 56.6 96.1

1 800 x 1 800 64.2 51.6 86.7

2000 x 1 500 69.4 64.0 1

2 000 x 1 800 68.2 59.9 | 103
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Recommended specification D-2 Table 5 (concluded)

Nominal dimension ' Load (kN/m)

B x H (mm) Type 150 Type 300 Type 600

2 000 x 2 000 66.9 56.2 95.7

2200 x.1800 72.3 68.8 118

2200x 2200 . 69.6 61.9 106

2300 x 1500 74.7 75.5 131

2300 x 1 800 ) 73.8 72.5 125

2300 x 2 000 72.8 69.7 120

2 300 x 2 300 70.5 64.1 110

2 400 x 2 000 744 ’ 73.6 128

2400 x 2 400 714 66.4 115

2 500 x 1 500 77.3 82.0 145

2 500 x 1 800 76.7 79.7 140

2 500 x 2 000 75.9 77.4 135

2 500 x 2 500 72.5 69.3 118

2 800 x 1 500 81.2 92.4 162

2 800 x 2 000 80.3 89.1 155

2 800 x 2 500 71.3 82.0 142

2 800 x 2 800 74.4 75.9 132

3 000 x 1 500 86.9 105 181

3000 x 2 000 84.9 99.4 172

3 000 x 2 500 80.6 90.3 157

3 000 x 3 000 76.3 82.1 137

3 500 x 2 000 96.7 120 205

3 500 x 2 500 92.5 114 194

4 000 x 2 000 109 138 232

4 000 x 2 500 106 133 227

4 500 x 2 000 123 159 268

4 500 x 2 500 120 155 263

5000 x 2 000 130 173 302

5000 x 2 500 129 171 296

NOTE : The values in this table are the load applied to PC box culverts de-

signed under the following applicable earth covering conditions: for
Type 150, 0.50 m to 1.50 m; for Type 300, 1.51 m to 3.00 m; and for
Type 600, 3.01 m to 6.00 m on the assumption that the vehicle load of
245 kN in total weight is taken as the design live load.
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Recommended specification D-2 Figure 2
Flexural strength test method

D-2.8 Inspections

D-2.8.1 Inspection items ,
The inspection items of PC box culverts shall be as follows.

a) Final inspection The final inspection items shall be as follows.
1) Appearance
2) Performance

3) Shape and dimensions

b) Delivery inspection The delivery inspection items shall be as follows. The de-

livery inspection may be omitted as agreed between the parties concerned with
delivery.

1) Appearance

2) Shape and dimensions

D-2.8.2 Inspection lot

The size of inspection lot of PC box culverts shall be decided by the manufacturer
for the final inspection, and by the purchaser for the delivery inspection as agreed be-
tween the parties concerrnied with delivery in consideration of the characteristics, pro-
duction method, production quantity, production period, quantity of ordered poles, etc.
of product. One inspection lot may consist of 100 units or fractions thereof for each type.
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D-2.8.3 Inspection method
The inspection method of PC box culverts shall be as follows.

a) Final inspection The final inspection method shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be

2)

3)

conducted by visual observation, and those conforming to the provisions of 5.1
shall be accepted.

Performance As the inspection of the performance, one arbitrary PC box cul-
vert per lot shall be taken and inspected as specified in D-2.7.2. If it conforms to
D-2.3.1, the lot shall be accepted. If 1t does not conform, two more PC box cul-
verts shall be taken from the lot and reinspected. If both of them conform to the
provisions, the lot shall be accepted after the first non-conforming product is
eliminated. If one or more of them do not conform in the reinspection, the lot
shall be rejected. ’

Shape and dimensions For the inspection of shape and dimensions, one arbi-
trary PC box culvert per lot shall be taken, and if it conforms to the provisions of
D-2.4, the lot shall be accepted. If it does not conform, two more PC box culverts
shall be taken from the lot and reinspected. If both of them conform to the pro-
visions, the lot shall be accepted after the first non-conforming product is elimi-
nated. If one or more of them do not conform in the reinspection, the remainder
of the lot shall be subjected to a 100 % inspection, and only those conforming to
the provisions shall be accepted.

b) Delivery inspection The delivery inspection method shall be as follows.

1)

2)

D-2.9

Appearance The appearance shall be inspected in the same way as a) 1) or as
follows.

When adopting the sampling inspection, two arbitrary poles are taken. If both
of them conform to the provisions of 5.1, the lot shall be accepted. If one or more
do not conform, all of the lot shall be subjected to-a 100 % inspection. If they con-
form to the provisions, the lot shall be accepted. '

Shape and dimensions The shape and dimensions shall be inspected in the
same way as a) 3).

Marking :

The PC box culverts which conform to all the requirements of this Standard shall be
marked as specified in D.9.
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Annex E (normative)
Piles

E.1 Outline :
This Annex specifies Group I and Group II of piles which are mainly used for foun-

- dation piles.

E.2 Classification

The classification of piles shall be as spemﬁed in Table E.1, and that of Group I shall
be as specified in Table E.2.

Table E.1 Classification of piles

Major division Minor division

Prestressed concrete pile ®C pile, ST pile, knot pile)

Piles Prestressed reinforced concrete pile (PRC pile, PRC knot pile)
Others

Table E.2 Classification of Group I of piles

Division by external Division by effective

Type diameter prestress Detail
mm N/mm?
Prestressed concrete piles See recommended
(PC pile, ST pile, knot pile) 300 to 1 200 40w 100 specification E-1.

— The effective prestress shall be obtained by calculation. The calculated value shall be in
the range of +5 % of each value.

NOTE : The piles of external diameter exceeding 1 200 mm may be adopted. In this case,
performance values shall be as agreed between the parties concerned with delivery.

E.3 Performance

The performance and the performance verification method shall be as follows.

a) Product of Group I The performance of product shall conform to the provisions
of Recommended specification E-1.

l b) Product of Group II The performance of product shall conform to the provisions

of clause 4 and clause 5 of JIS A 5362, and shall be determined as agreed between

the parties concerned with dehvery Table E.3 may be applied for general specifi-
cations.
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Table E.3 Performance and performance verification method of piles

Performance Performance Performance
item verification method
Service It shall be able to be used smoothly under a load expected See design document,
performance during service, fulfilling the required function. E.7 or actual results.
a) It shall not fracture under a load expected in design. See design document,
Safety ..
: Same performance for joint. E.7 or actual results.

Cracking due to the expected impact, ageing of material
Durability ¥ properties or the like shall not deteriorate the required
performance.

See design document or
actual results.

It shall be transported, installed, assembled and joined See design document or

Workability safely and easily without abnormalities detrimental to use. | actual results.

Notes ® The verification on the safety shall be made when requested by the purchaser.

®  Durability may be verified by the actual results of similar products equivalent in water-

cement ratio and/or air content as well as the covering of reinforcing bar, etc. and pro-
duction method.

E.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of piles shall be as follows. As to
Group I, if the design concept is equivalent and the performance and the performance
verification method are the same, the reference dimension may be changed within + 10 %
in response to the purchaser’s demand, provided that the necessary performance is sat-
isfied.

a) Shape An example of shapes of piles is shown in Figure E.1.

A PC pile has the hollow cylinder body of the same cross-section over the entire
length. An ST pile is a PC pile having the diameter enlarged part at its end. A knot
pile is a PC pile of which the body is provided with knots. The external diameter of the
knot shall fall within such a range that the performance of the body is not compromised.
Each pile may be provided with a suitable tip, joint or head, if necessary. The shapes
of the products classified into Group II shall be as agreed between the parties concerned
with delivery.
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Figure E.1 Example of shapes of piles

\

Dimensions and dimensional tolerances The dimensions and dimensional tol-

erances of the products classified into Group I shall be as specified in Table E 4.
The dimensions and dimensional tolerances of the products classified into Group II
shall be as agreed between the parties concerned with delivery.

PROTECTED BY COPYRIGHT



108
A 5373 :2016

Table E.4 Dimensions and dimensional tolerances of piles

Typ ' External diameter Wall thickness Length
€ mm mm m
. Dimensions 300 to 600 | 700 to 1 200 60 to 150 4t015
Prestress concrete piles
(PC pile, ST pile, knot pile) Dimensional +5 +7 + Not specified +0.3 (%)
tolerances -2 -4 -0 of length

— The length of a pile shall be designated in increments of 1 m.

— The external diameter of pile shall be the average of two values measured along each orthogo-
nal axis in one cross-section of the body, which is rounded off to the integer.

— The thickness shall be the average of four valueés measured along each orthogonal axis in one
cross-section of end part of the body, which is rounded off to the integer.

— The tolerances on external diameters of the diameter enlarged part and the knot of pile are not
specified. '

— The tolerances on length of diameter enlarged part on interval between knots of pile are not
" specified.

E.5 Bar arrangement

The bar arrangement shall be as specified in clause 7, JIS A 5364 and a design docu-
ment. The bar arrangement of piles that satisfies E.3 shall be determined by the manu-
facturer for each product.

E.6 Quality of concrete

E.6.1 Material and production method

The materials for concrete and the production method shall be as specified in
clause 8.

E.6.2 Compressive strength

The compressive strength of concrete shall be 80 N/mm? or more for the pile of
4.0 N/mm? in effective prestress and 85 N/mm? or more for the pile over 4.0 N/mm? after
the predetermined material aging. The compressive strength at the time of prestress
introduction shall be 40 N/mm? or more.

The compressive strength for Group II shall be as agreed between the parties con-
cerned with delivery.

E.7 Test method

E.7.1 Compreséive strength test of concrete

The compressive strength test of concrete shall be as specified in JIS A 1108 or JIS
A 1136.

The test piece shall be processed by the same curing as the product or be controlled
properly.
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E.7.2 Flexural strength test of product

The flexural strength test of product shall be as specified in JIS A 5363. The test
for Group II shall be as agreed between the parties concerned with delivery.

a) Inthe flexural strength test, as shown in Figure E.2, 3/5 of the length of pile L shall
be supported as a span /, and the load F equivalent to the flexural strength shall be
applied at two positions over the centre of the span. The load F shall be calculated
according to the following formula in consideration of its own weight.

_40M —mgL
6L-10b
where, F: load (kN)
: flexural strength (kN -m)
: length of pile (m)
: mass of pile (t)

: acceleration of gravity (use 9.81 m/s?)

@ I ~ =

: bending span (m) b5=1.0 as a reference

Load F Cushion material when
round bar is used

| g/ ($100x 330 to ¢ 130 x 450)
|
i \

s ? [s)

b1b
212

NIN
Nl*\

Span !
L

Figure E.2 Flexural strength test method of piles

When the effect from the shear force seems to become large at the time of the flex-
ural strength test, the length of span / may be made larger than 3/5 of the length L of
pile. The load F shall be calculated according to the following formula in consideration
of its own weight.

_8M -mg(21 - L)
T 2-b)

where, F: load (kN)

M : flexural strength (kN :m)

L: length of pile (m)

m: mass of pile (t)

g : acceleration of gravity (use 9.81 m/s?)

/: span (m)

b

: bending span (m) b=1.0 as a reference
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b) It shall be confirmed that the required performance is satisfied when the load F
equivalent to the flexural cracking strength and the ultimate flexural strength is
applied. ‘

¢) When the flexural strength test of a joint is conducted, the seam of joint shall be
aligned with the centre of the span. Also, L at this time shall be the length after
joining two piles.
If a local breakage is likely to occur at the loading position or the supporting po-
sition before the flexural break occurs on a pile, countermeasures shall be taken.

E.7.3 Axial-tension flexural strength test of product (reversed cyclic axial-
tension flexural strength test)

The axial-tension flexural strength test shall be as follows. The test for Group II
shall be as agreed between the parties concerned with delivery.

a) In the axial-tension flexural strength test, as shown in Figure E.3, a pile to which
the axial-tension is applied shall be supported as a span [, and the load F equiva-
lent to the flexural strength shall be applied at two positions over the centre of the
span. The load F shall be calculated according to the following formula in consid-
eration of its own weight.

In the case of a positive load,

_8M -mg(2l - L)-86N

F 200-b)

In the case of a negative load,

_—8M —mg(2b~L)+8N _
2(/-b)

: load (kN)

flexural strength (kN -m)

: length of pile (m)

: mass of pile (t)

~-F

mg

where,

. acceleration of gravity (use 9.81 m/s?)
: span(m) [27.0asa reference
. relative deflection of centre part (m)

: axial-tension (kN)

2 o - @ I~ X

: bending span (m) b=1.0 as a reference

b) The axial-tension N, load F, and number of positive/negative alternating cycles shall
satisfy the following conditions.

1) The axial-tension N shall be secured constant till the completion of test.

2) The axial-tension N shall be one of three steps, Ni, N2, and N3, which are shown in
the recommended specification.
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3) While the axial-tension N is applied, the repeated load F shall be 1/1.2 each of the
flexural cracking strength and the ultlmate flexural strength The number of
cycles shall be 10 or more.

One cycle is defined as one positive/negative sequence.

c) It shall be confirmed that the required performance is satisfied when the load F
equivalent to the flexural cracking strength and the ultimate flexural strength are
applied after the completion of positive/negative alternating repetition.

If a local breakage is likely to occur at the loading position or the supporting po-
sition before the flexural break occurs on a pile, countermeasures shall be taken.

Positive
load F
| =] —— - |
Axial- % ] b Axial-

il f’::h.-.-l----t‘::".: g m

.................

& tension N L 2 b N2 | tension N
|
|
|
\
\

Ii Negative l
a2 load F 2
Span /

Figure E.3 Flexural strength test method of piles

E.7.4 Shearing strength test of product

The shearing strength test of product shall be as specified in JIS A 5363 and as
follows. The test for Group II shall be as agreed between the parties concerned with de-
livery.

The shearing strength test shall be conducted as shown in Figure E.4 or Figure E.5.
The load F to be applied in the case of Figure E.4 shall be calculated according to the
following formula.

F=20

where, F: load (kN)
Q : shearing strength (kN)
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Load F

b: bending span (m) b=1.0 as a reference
a: shearing span (m) a=1.0D
D: external diameter (m)

Figure E.4 Shearing strength test method of piles (loading on
simple beam) :

The ejection length (m) of the test body in Figure E.4 shall be about 1.25D to 2.0D.
The load F in Figure E.5 shall be calculated as follows.
P Q(2a+b)
b
where, F: load (kN)
0 : shearing strength (kIN)

b: distance between loading position and outside sup-
porting position (m)

a: shearing span (m) a=D-t/2
D : external diameter (m)

t: thickness (m)

Load F

__q}:_

s

a a

b 2a b
L

i

Figure E.5 Shearing strength test method of piles (loading on beam
with one end overhanging)

PROTECTED BY COPYRIGHT



113
A 5373 :2016

It shall be confirmed that the required performance is satisfied Whevn the load F
equivalent to the shearing cracking strength and the ultimate flexural strength are
applied. '

If there is a possibility that a local breakage is likely to occur at the loading position
or the supporting position before the shear break occurs on a pile, countermeasures shall
be taken. :

E.8 Inspections
Inspections shall be as specified in JIS A 5365 and the following.

a) Final inspection The final inspection of piles shall be conducted on the appear-
ance, performance, shape and dimensions, and shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection or a sam-
pling inspection shall be conducted considering the characteristics of product,
production method, production quantity, etc.

2) Performance, shape and dimensions As the inspections of performance,
shape and dimensions, a sampling inspection shall be applied.

When substitute characteristics are inspected by using an alternative test piece
in place of inspecting performances of a product, the correlation between the prop-
erties of the test piece and those of the product shall be confirmed in advance.

3) Size of inspection lot The size of inspection lot shall be determined by the
manufacturer in consideration of the characteristics, production method, produc-
tion quantity, production period, quantity of ordered poles, etc. of product.

Any product in the inspection lot shall have the same characteristics, and shall
be manufactured using the same materials, concrete mix proportion, manufactur-
ing process, etc.

b) Delivery inspection The delivery inspection of piles shall be conducted on the
appearance, shape and dimensions. The size of inspection lot and the sampling
method shall be specified by the purchaser as agreed between the parties concerned
with delivery. The delivery inspection may be omitted as agreed between the par-
ties concerned with delivery.

E.9 Marking

The following items shall be marked on the piles as specified in JIS A 5361. The
PC pile, ST pile and knot pile among the piles manufactured by centrifugal force com-
paction shall be marked as PHC.

a) Type or its abbreviation
b) Manufacturer’s name or its abbreviation

¢) Date of manufacture or its abbreviation

E.10 Others (recommended specification)
The recommended specification of Group I of piles is shown in Table E.5.
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Table E.5 Recommended specification

Structure-specific product group standard Recommended specification

Recommended specification E-1

JIS A 5373 | Annex E Piles )
Prestressed concrete piles
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Recommended specification E-1
Prestressed concrete piles

E-1.1 Outline

This recommended specification describes the prestressed concrete piles in Group I
. of piles (hereafter referred to as piles) in Annex E.

A PC pile is a pile of the same cross-section over the entire length. An ST pile is a
PC pile having the diameter enlarged part at its end. A knot pile is a PC pile of which
the body is provided with knots. '

E-1.2 Classification

Piles shall be classified by the external diameter into 300 mm, 350 mm, 400 mm,
450 mm, 500 mm, 600 mm, 700 mm, 800 mm, 900 mm, 1 000 mm, 1 100 mm and
1200 mm. Also, they shall be classified by the magnitude of effective prestress into
Class A, Class B, and Class C (hereafter referred to as A, B and C, respectively).

The effective prestress of A, B and C of piles shall be 4.0 N/mm?, 8.0 N/mm? and
10.0 N/mm?, respectively.

E-1.3 Performance
The performance of piles shall be as follows.

E-1.3.1 Flexural cracking strength

The flexural cracking strength of piles shall be at least the value specified in Rec-
ommended specification E-1 Table 1 and Recommended specification E-1 Table 2.

E-1.3.2 Ultimate flexural strength

The ultimate flexural strength of piles shall be at least the value specified in Rec-
ommended specification E-1 Table 1 and Recommended specification E-1 Table 2 or
more. For the joint, the ultimate flexural strength shall be the value specified in Rec-
ommended specification E-1 Table 1.

E-1.3.3 Shearing cracking strength

The shearing cracking strength of piles shall be at least the value specified in Rec-
ommended specification E-1 Table 3. '

E-1.3.4 Ultimate flexural strength

The ultimate flexural strength of piles shall be at least the value specified in Rec-
ommended specification E-1 Table 3.
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Recommended specification E-1 Table 1

Dimensions and flexural strength of piles (when axial-tension
N =0 kN is exerted)

Unit: kN-m
External Division | Thickness Length Flexural cracking | Ultimate flexural
diameter strength strength
mm mm m
A 4t013 24.5 37.3
300 B 60 34.3 61.8
4to 15
Cc 39.2 78.5
A 41013 34.3 52.0
350 B 60 49.0 88.3
4t015
C 58.9 117.7
A 54.0 81.4
400 B 65 4to15 73.6 132.4
c 88.3 176.6
A 73.6 110.8
450 B 70 4to15 107.9 194.2
C 122.6 245.2
A 103.0 155.0
500 B 80 4t015 147.2 264.9
C 166.8 333.5
A 166.8 250.2
600 B 90 4to 15 . 2452 4414
C 284.5 569.0
A 264.9 397.3
700 B 100 4t015 372.8 671.0
C 4414 882.9
A 3924 588.6
800 B 110 4to 15 539.6 971.2
C 637.6 1275
A 539.6 809.3
900 B 120 4t015 735.8 1324
C ' 833.8 1668
A 735.8 1104
1000 B 130 4to15 1030 1854
C 1177 2 354
A 932.0 1398
1100 B 140 4t0 15 1324 2384
C 1521 3041
A 1177 1766
1200 B 150 4t0 15 1668 3 002
C 1962 3924
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Recommended specification E-1 Table 2
Axial-tension flexural strength of piles
. Unit: kN'm
 External | Divi- Flexural strength when Flexural strength when Flexural strength when
diameter | sion axial-tension N, is exerted axial-tension N; is exerted axial-tension N; is exerted
Axial- | Flexural | Ultimate | Axial- | Flexural | Ultimate| Axial- | Flexural | Ultimate
tension | cracking | flexural | tension cracking | flexural | tension | cracking | flexural
N strength | strength N, strength | strength N; strength | strength
mm kN M M, kN M. M, kN M M,
300 A 3924 44.1 7.5 784.8 64.7 105.9 1177 84.4 122.6
B 54.0 95.2 T 746 117.7 94.2 127.5
C 58.9 106.9 79.5 123.6 99.1 130.5
350 A 490.5 64.7 111.8 981.0 © 961 156.0 1472 126.5 181.5
B 79.5 140.3 109.9 173.6 1413 188.4
C 89.3 159.9 119.7 184.4 151.1 192.3
400 A 588.6 971 163.8 | 1177 139.3 223.7 1766 182.5 259.0
B 116.7 201.1 158.9 249.2 12021 269.8
C 130.5 234.5 173.6 266.8 215.8 2717.6
450 A 735.8 1344 2286 | 1472 195.2 312.9 2 207 256.0 361.0
B 168.7 291.4 229.6 353.2 290.4 379.6
C 1834 329.6 244 .3 375.7 305.1 389.5
500 A 882.9 183.4 304.1 | 1766 263.9 421.8 2 649 345.3 496.4
B 227.6 3924 309.0 483.6 - 389.5 527.8
C 247.2 447.3 328.6 518.0 409.1 543.5
600 A 1275 309.0 5229 | 2551 452.2 723.0 3 826 594.5 839.7
B 388.5 671.0 530.7 823.1 673.9 886.8
C 427.7 765.2 570.9 877.0 713.2 909.4
700 A 1766 498.3 8329 | 3532 731.8 | 1151 5297 965.3 | 1312
B 606.3 | 1034 840.7 | 1282 1074 1366
C 6739 | 1185 906.4 | 1355 1139 1387
800 A 1962 692.6 | 1143 3 924 991.8 | 1579 5886 | 1292 1855
B 839.7 | 1446 1140 1796 1440 1967
C 9359 | 1679 1235 1936 . 1534 2027
900 A 2452 966.3 | 1598 4 905 1394 2226 7 358 1821 2601
| B 1165 2009 1595 2516 2024 2748
C 1264 2277 1696 2679 2127 2 827
1000 A 2943 1306 2159 5 886 1876 3004 8829 | 2446 3502
B 1598 2750 2167 3 403 2736 3 697
C 1745 3143 2314 3633 2 882 3810
1100 A 3434 1652 2821 6 867 2372 3943 10300 | 3092 4597
B 2 030 3 646 21735 4538 3 440 4907
C 2218 4163 2916 4 846 3612 5041
1200 A 3924 2 080 3 555 7848 2 982 4983 11770 | 3885 5852
B 2552 4 598 3435 5754 4319 6272
C 2834 5331 3 706 6 208 4578 6471

When the axial-tension flexural strength test and the reversed cyclic axial-tension flexural
strength test are conducted as the performance verification of the body of pile, the intermediate
diameter among diameters of usually manufactured piles shall be used as the representative ex-
ternal diameter. The axial tension at this time shall be N..

The length of PC pile used in this case shall be 8 m or more.
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Recommended specification E-1 Table 2 (concluded)

Symbol Explanation
Ny Axial-tension almost equivalent to each ultimate flexural strength of A, B, and C in
: axial-tension and flexural strength relationship diagram.
N, Axial-tension of N, x 3/4
N, Axial-tension of Ny x 2/4
N, Axial-tension of Nyx 1/4
M, Flexural cracking strength
M, Ultimate flexural strength
¢ <
7 —2 000 ——
-8———300{-B g /;
o .
2 A ) % /
:Eo C e < /)
7/
& 200/ //’VA t A
[
‘E A7 71 I\B _—E /
= A —
o A7 g
& W' Flexural cracki g
s J— 001 exural cracking X AN
= A strength M., é’ Flexural cracking strength M.
71} Ultimate flexural strength M, Ultimate flexural strength M,
Ve 4 \
/ 4 IM_& N, & N;
Wi W
—2000-—1000 0 10002000 3000 4000 5000 6000 —5 000 0 5000 10 000 15000 20 000
(Tensile force) (Compressive force) (Tensile force) (Compressive force)
Axial directional force N (kN) Axial directional force N (kN)
External diameter 400 mm axial force, External diameter 800 mm axial force,
flexural strength relationship diagram flexural strength relationship diagram
(informative) (informative)
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Recommended specification E-1 Table 3 Shearing strength of piles

Unit: kN
External Wall thickness | Division Shearing strength
diameter Shearing cracking Ultimate flexural

mm mm strength strength
A 99.1 - 125
300 60 B 126 160
C 136 175
A 119 149
350 60 B 150 190
C 163 209
A 148 187
400 65 B 187 234
C 204 259
A 181 225
450 70 B 228 293
C 248 316
A 229 276
500 80 B 288 359
C 314 395
A 311 388
600 90 B 392 506
C 428 554
A 406 514
700 100 B 512 677
C 557 739
A 512 661
800 110 B 647 863
C 704 936
A 631 820
900 120 B 797 1063
C 867 1153
A 762 990
1000 130 B 961 1289
C 1047 1 400
A 905 1202
1100 140 B 1142 1561
C 1244 1687
A 1 059 1418
1200 150 B 1337 1823
C 1457 1979

When the shearing strength test is conducted as the performance verification of the
body of pile, the intermediate diameter among diameters of usually manufactured piles
shall be used as the representative external diameter.
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E-1.4 Shape, dimensions and dimensional tolerances

The shape, dimensions and dimensional tolerances of piles shall be as specified in
Recommended specification E-1 Figure 1, Recommended spec1ﬁcat10n E-1 Table 1 and
Recommended specification E-1 Table 4.

If the reference dimension is changed within the range specified in E.4, the manu-
facturer shall submit the data indicating that piles conform to Table E.3 in the design
document or performance test result when requested by the purchaser.

The maximum length of the diameter enlarged part of ST pile shall be twice the ex-
ternal diameter of the diameter enlarged part. The maximum external diameter of knots
of knot pile shall be the external diameter plus 150 mm or under for the external diam-
eter of 450 mm or under, and the external diameter plus 200 mm or under for the ex-
ternal diameter of 500 mm or more. The interval between the knots shall be 1 m.

The lengths of a tip, joint and head are included in the length of a pile.- The length
of a metallic fixture attached to the tip after the manufacture shall not be included in
the length of pile. There are a closed edge and an open edge in the tip. The tip may be
attached to a upper pile or a middle pile to make a lower pile. The joint end face shall
be perpendicular to the pile axis line within the deviation of 1 mm per 300 mm.
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Recommended specification E-1 Table 4
Dimensions and dimensional tolerances of piles

External diameter Wall thickness Length
Type mm mm m
. Dimensions 300 to 600 700 to 1 200 60 to 150 4to15
Prestress concrete pile
(PC pile, ST pile, knot pile) Dimensional +5 +7 + Not specified +0.3 (%)
tolerances -2 -4 -0 of length

The length of a pile shall be designated in increments of 1 m.

The external diameter of pile shall be the average of two values measured along each orthogo-
nal axis in one cross-section of the body, which is rounded off to the integer.

The thickness shall be the average of four values measured along each orthogonal axis in one
cross-section of end part of the body, which is rounded off to the integer.

The tolerances on external diameters of the diameter enlarged part and the knot of pile are not
specified.

The tolerances on length of diameter enlarged part and the interval between knots of pile are
not specified. ‘

E-1.5 Bar arrangement

a)

b)

c)

d)

The bar arrangement of piles shall be as follows.

As to the prestressing tendons and the reinforcing bars arranged in axial direction,
the ratio of reinforcing bar in terms of total cross-sectional area shall be 0.4 % or
more, and the number shall be six or more. On each cross-section of pile, they shall
be arranged as uniformly as possible along the circumference of concentric circles.
This is intended to decrease directionality of the flexural strength of a pile. The gap
between the prestressing tendon and the reinforcing bar shall be one or more times
their diameters, and shall be at least 4/3 of the maximum dimension of coarse ag-
gregates. When reinforcing bars are arranged in order to join the pile heads, etc.,
the arrangement of reinforcing bars and the required quantity of reinforcing bars
shall be determined as agreed between the parties concerned with delivery.

The spiral reinforcing bar shall be arranged on the outside of longitudinal prestress-
ing tendon and longitudinal reinforcing bar. The wire diameter of spiral reinforc-
ing bars shall be 3 mm or more for the pile of 500 mm or under in external diameter,
4 mm or more for the pile of 600 mm to 1 000 mm in external diameter, and 5 mm
or more for the pile of 1 100 mm to 1 200 mm in external diameter. The pitch shall
be 110 mm or under.

~ The required quantity of spiral reinforcing bar for improvement of the shearing
strength and the deformation performance shall be as agreed between the parties
concerned with delivery. '

The covering of prestressing tendon and spiral reinforcing bar shall be 15 mm or
more. v

The prestressing tendon and the reinforcing bar shall be free from loose scale, oil,
etc. which damage the adhesion of concrete, and shall be assembled and fixed to the
right position.
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E-1.6 Quality of concrete
The quality of concrete shall be as specified in E.6.2.

The compressive strength shall be 80 N/mm? or more for Class A, and shall be
85 N/mm? or more for Class B and Class C.

E-1.7 Test method

E-1.7.1 Cbmpressive strength test of concrete

The compressive strength test of concrete shall be as specified in E.7.1.

E-1.7.2 Flexural strength test of product _

The flexural strength test shall be as specified in E.7.2.

The mass of the body of PC pile used for the calculation of loading shall be the value
specified in Recommended Specification E-1 Table 5.
E-1.7.3 Axial-tension flexural strength test of product (reversed cyclic axial-
tension flexural strength test)

The axial-tension flexural strength test shall be as specified in E.7.3.

The mass of the body of PC pile used for the calculation of loading shall be the value
specified in Recommended Specification E-1 Table 5.

E-1.7.4 Shearing strength test of product
The shearing strength test shall be as specified in E.7.4.

PROTECTED BY COPYRIGHT




124
A 5373:2016

Recommended specification E-1 Table 5 Mass of PC piles

Unit: t
External Length
diameter -
mm 4m 5m 6m 7m 8 m 9m 10m | 11m | 12m | 13m | 14m | 15m

300 0.470 | 0.588 | 0.705 | 0.823 | 0.940| 1.058| 1.176| 1.293| 1.411| 1.528| 1.646| 1.763
350 0.568 | 0.710 | 0.852 | 0.994 | 1.136| 1.278| 1.421| 1563 1.705| 1.847| 1.989| 2.131
400 0.711 | 0.889 | 1.067 | 1.244 | 1.422| 1.600| 1.778] 1.955| 2.133| 2.311| 2.489| 2.667
450 0.869 | 1.086 | 1.303 { 1.520 | 1.737| 1.954| 2.172( 2.389| 2.606| 2.823| 3.040| 3.257
500 1.097 | 1.372 | 1.646 | 1.920 | 2.194 2.469) 2.743] 3.017| 3.292| 3.566| 3.840| 4.115
600 1.499 | 1.874 | 2.248 | 2.623 | 2.998| 3.373| 8.747| 4.122| 4.497| 4.871| 5.246| 5621
700 1.959 | 2.449 | 2.939 | 3.429 | 3.919| 4.409| 4.898] 5.388{ 5.878] 6.368| 6.858| 7.348
800 2479 | 3.098 | 3.718 | 4.338 | 4.957| 5577| 6.196| 6.816| 7.436| 8.055| 8.675| 9.295
900 3.057 | 3.821 | 4.585 | 5.349 | 6.113| 6.877| 7.642| 8.406| 9.170| 9.934| 10.698| 11.462
1000 3.693 | 4.617 | 5.540 | 6.463 | 7.387| 8.310] 9.233] 10.157] 11.080 | 12.004 | 12.927 | 13.850
1100 4.389 | 5.486 | 6.583 | 7.681 | 8.778| 9.875|10.972| 12.070| 13.167 | 14.264 | 15.361 | 16.459
1200 5.143 | 6.429 | 7.715 | 9.001 | 10.287| 11.572| 12.858 | 14.144 | 15.430 | 16.716 | 18.002 | 19.287

For convenience, the mass is calculated according to the following formula and rounded off to the
third decimal place, assuming that the unit volume mass of PC pile is 2.60 t/m?® and the value of &
is 3.14.

m=comtL(D -1)
where, m: mass of PC pile (t)
: unit volume mass of PC pile (t/m3)
. thickness (m)
: length (m)
: external diameter (m)

a8

E-1.8 Inspections

E-1.8.1 Inspection items
The inspection items of piles shall be as follows.

a) Final inspection The final inspection items shall be as follows.
1) Appearance
2) Performance
3) Shape and dimensions

b) Delivery inspection. The delivery inspection items shall be as follows. The de-
livery inspection may be omitted as agreed between the parties concerned with

delivery.
1) Appearance

2) Shape and dimensions
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E-1.8.2 Inspection lot

The size of inspection lot of piles shall be decided by the manufacturer for the final
inspection, and by the purchaser for the delivery inspection as agreed between the par-
ties concernéd with delivery in consideration of the characteristics, production method,
production quantity, production period, quantity of ordered poles, etc. of product. One
inspection lot may consist of 3 000 units or fractions thereof.

E-1.8.3 Inspection method
The inspection method of piles shall be as follows.

a) Final inspection The final inspection method shall be as follows.

1) Appearance As the inspection of the appearance, a 100 % inspection shall be
conducted by visual observation, and those conforming to the provisions of 5.1
shall be accepted.

9) Performance As the inspection of the performance of flexural cracking
strength, two arbitrary piles per lot shall be taken and inspected as specified in
E-1.7.2. If both of the two conform to E-1.3.1, the lot shall be accepted. If neither
of the two conforms, the lot shall be rejected. If only one of the two does not con-
form, the lot shall be reinspected. In the reinspection, four more piles shall be
taken from the lot, and if all the four conform to the provisions, the lot shall be
accepted after the first non-conforming product is eliminated. If one or more of
them do not conform in. the reinspection, the lot shall be rejected.

In the inspection of the ultimate load of the body, one of the first two piles in
the inspection of the flexural cracking strength shall be inspected as specified in
E-1.7.2. If it conforms to the provisions of E-1.8.2, the lot shall be accepted. If
it does not conform, two more piles shall be taken from the lot and reinspected.
If both of them conform to the provisions, the lot shall be accepted after the first
non-conforming product is eliminated. If one or more of them do not conform in
the reinspection, the lot shall be rejected.

3) Shape and dimensions For the inspection of shape and dimensions, two arbi-
trary piles per one lot shall be taken. If they conform to E-1.4, the lot shall be
accepted. If one or more do not conform, the remainder of the lot shall be sub-
jected to a 100 % inspection. If the remainder conforms to the provisions, the lot
shall be accepted.

b) Delivery inspection The delivery inspection method shall be as follows.

1) Appearance The appearance shall be inspected in the same way as a) 1) or as
follows.

When adopting the sampling inspection, two arbitrary piles are taken. If both
of them conform to the provisions of 5.1, the lot shall be accepted. If one or more
do not conform, the remainder of the lot shall be subjected to a 100 % inspection.
If the remainder conforms to the provisions, the lot shall be accepted.

2) Shape and dimensions The shape and dimensions shall be inspected in the
same way as a) 3).

PROTECTED BY COPYRIGHT




126
A 5373 :2016

E-1.9 Marking

The PC piles, ST piles and knot piles which conform to all the requirements of this
Standard shall be marked as specified in E.9. The piles manufactured by centrifugal
force compaction shall be marked as PHC. :
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Annex F (informative)

Comparison table between previous and current editions of this Standard on technically significant revisions

Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

2 Normative
references

Deleted

2 Normative
references

JIS A 1132 Method of making and curing
concrete specimens

JIS B 7505-1 Aneroid pressure gauges—
Part 1: Bourdon tube pressure gauges

JIS B 7721 Tension/compression testing
machines—Verification and calibration of
the force-measuring system

JIS Z 8401 Guide to the rounding of
numbers

These standards are
quoted in other JISs as
normative references and
some are overlapped with
basic standards, ete.
Basic standards, Annexes,
Recommended specifica-
tions and quotation of
clauses are reviewed.

5.1 Appearance

PC products shall be free from any flaw,
crack, chip, camber, torsion (board prod-
ucts), ete. detrimental to practical use.

5.1 Appearance

The appearance shall be tested as speci-
fied in 9.1 and it shall be free from any
flaw, crack, chip, camber, torsion (in the
case of a board-like product), etc. which
are detrimental to use. Moreover, the
water-contact surface of PC products for
water-channel shall be as smooth as prac-
tically acceptable.

In the previous edition,
the test was supposed to
be necessary. The smooth-
ness of the water-contact
surface is moved to rel-
evant table in Annex D
because it might affect
water-flow.

5.2 Performance

The performance according to the type of
PC products shall conform to the provi-
sions of Table 2. The performance tests
for the verification of performances shall
be as specified in 9,2.

5.2 Performance

The performance shall conform to the
provisions of table 2 when tested as speci-

fied in se

Performances of Group I
and Group II are clearly
divided.

The performance and the
performance test are di-
vided, and only the perfor-
mance is specified herein.
In the case of conducting
performance tests, 9.2 is
referred to.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of
clause

Content

No. and title of
clause

Content

7 Bar arrange-
ment and toler-
ances on bar
arrangement

b) Tolerance on bar arrangement The
tolerance on bar arrangement? ...
within the range in which the required
performance can be satisfied.

7 Bar arrange-
ment (reinforcing
bar and pre-
stressing tendon)
and tolerances on
bar arrangement

b) Tolerances on bar arrangement The
tolerances on bar arrangement ? shall
be specified by manufacturers, within
the range where the dynamic charae-

isti urabilj f nent.
satisfy the predetermined required
performance ....

The tolerances is left to
the manufacturer’s discre-
tion within the range sat-
isfying the performance.

10 Inspections

10.1 Division and items of inspections
The inspections on PC products are di-

vided into the final ins ion and the
eli in ion and as follows.
a) Final inspection The final inspection
shall cted b e manufac-
r t on th lowi
items,
10.3 ment on inspection
he j en f inspecti all

be as specified in JIS A 5365,

10 Inspections

10.1 Inspection items

The ingpection items of the final inspec-

tion ¢ e the manufacturer an

the delivery inspection conducted for con-
firmation at the time of acceptance ghall
be as follows.

a) Final inspection items The final in-
spection items shall be as follows.

In order to conform to the
basic standard JIS A
5365.

12 Marking a) Characters “Group II” or its abbrevia- |12 Marking a) Characters “Group II”
tion
Annex A The performance and the performance Annex A The performance of poles shall conform to | It is made clear that
(normative) verification method shall b follows, (normative) t rQvisj f tabl . Group I conforms to each
Poles Produ u rforman Poles In it fi nce ite Recomxgeglded steciﬁca-
f pro h rovisi i - | tion and Group II con-
A.3 Performance of Roo o e —T— A.3 Performance " forms to the basic
Pr roup II The performanc delivery. standard JIS A 5362.
f t H conf he provision
fel nd cl f
n 1 termined as a

eed be-

rties concern V-

le E. a ied for I
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5873:2010)

Reason for revision

No. and title of
clause

Content

No. and title of
clause

Content

A.8 Performance
(continued)

Table A.3 Performance and performance
verification method of poles

(Excerpt)

Performance item

Service performance
Safety ¥

Durability
Workability

A.3 Performance
(continued)

Table A.3 (continued)

Performance

It shall be able.to be used smoothly
under a load expected during service,

fulfilling the required function.

It shall not fracture under a load
expected in design.
The same applies to performance for

joint.

Cracking, ageing of material
properties or the like due to the
expected impact shall not deteriorate

the required performance.

It shall be transported, installed,
assembled and joined safely and
easily without abnormalities
detrimental to use.

Table A.3 Performance of poles

(Excerpt)

Performance item

Service stage performance
)

End stage performance ?

Deflection
Durability ¥
Workability

In order to conform to JIS
A 5362,

Table A.3 (continued)

Performance

Shall be safe to the regular load
assumed at the time of use, and crack

width shall be less than the
permissible value.

Shall not break due to the load
assumed at the time of end stage.

A deflection due to the regular load
assumed at the time of use shall be
within the allowance value.

Durability shall be secured against
deterioration assumed.

Workability for transportation,
installation, assembly, etc. shall be
secured.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

A.3 Performance
(concluded)

Table A.3 (continued)

Performance verification method

See design document, A.7 or
actual results.

See design document, A.7 or
actual resuits.

See design document or actual
results.

See design document or actual
results.

Table A.3 (concluded)

The prestressing tendons whose
durability on the stress corrosion
cracking is confirmed shall be used for
poles upon agreement between the
parties concerned with delivery.

Notes ® The verification of the safety
shall be made when
requested by the purchaser.

Durability may be verified by
the actual results of similar
products equivalent in
water-cement ratio and/or
air content as well as the
covering of reinforcing bar,
ete. and production method.

b)

A.3 Performance
(concluded)

Table A.3 (continued)‘

Performance check method

See design document or A.6.

See design document or A.8.

See design document or A.6.

See design document or actual
results.

See design document or actual
results.

In order to conform to JIS
A 5362.

Requirements are made
clear.

Table A.3 (concluded)

Notes ® Confirmation of the end
stage performance shall be
made when requested by the
purchaser.

b)

Durability may be confirmed

by the actual results of such
similar products as are

equivalent in terms of water-

cement ratio and/or covering

of reinforcing bar, etc.

The prestressing tendons
whose durability on the
stress corrosion cracking is
confirmed under the agree-
ment between the parties

be used for poles.

concerned with delivery shall

Durability is affected by
air content and production
method.
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Current edition (JIS A 5378:2016)

Previous edition (JIS A 53738:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
A4 Shape, a) Shape An example of shapes of poles | A.4 Shape, a) Shape An example of shapes of poles | It is made clear that poles

dimensions and
dimensional tol-
erances

is shown in Figure A.1. A joint may be
provided, if necegsary.
(Table A.4)
— The tip diameter, bottom diameter and
diameter shall be the average of two val-
ues measured along each orthogonal axis
at one cross-section of the end face, which
is to integer.

dimensions and
dimensional tol-
erances

is shown in figure A.1.
(Table A.4)

— The tip diameter, bottom diameter and
diameter shall be the average of two val-
ues measured along each orthogonal axis.

called joint poles obtained
by joining two or more
poles to one pole also are
taken as poles.

Rounding method of num-
bers is made clear.

A.6 Quality of
concrete

A.6.1 Material and production method

The materials for concrete and the pro-
duction method shall be as specified in

clause 8.

A.7 Quality of
concrete

A.7.1 Material and production methed
The material for concrete and the produc-
tion method shall be as specified in JIS A
5364.

Overlap of normative ref-
erences among basic stan-
dards, main body, Annexes
and Recommended specifi-
cations of this Standard is
reviewed, and a series of
clauses and their expres-
sions are harmonized.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
A.6 Quality of A.6.2 Compressive strength A.7 Quality of A.7.2 Compressive strength The curing method of the
concrete The compressive strength of concrete concrete The compressive strength of concrete sample is moved to the
(concluded) shall be 50 N/mm? or more after the pre- | (concluded) shall be verified by the compressive relevant test method in

determined material aging. The compres-
sive strength at the time of prestress
introduction shall be at least 1.7 times
the prestress given at a supporting posi-
tion, at least 1.3 times the prestress
given at a loading position, and 25 N/mm?
or more.

The compressive strength for Group IT

shall be as agreed between the parties
concerned with delivery.

strength of the sample which has been
processed by the same curing as the prod-
uct or the compressive strength which
has been controlled properly. When the
predetermined material aging is finished,
the compressive strength shall be

50 N/mm? or more. Moreover, the com-
pressive strength at the time of prestress
introduction shall be 1.7 or more times
the prestress given at a supporting point,
and 1.3 or more times the prestress given
at a load point, and at the same time

25 N/mm? or more.

In addition, products of Group II shall be
subjected to the agreement between the
parties concerned with delivery and the

compressive strength of concrete may be
as specified in Annex A of JIS A 5364.

A7,
Annex A of JIS A 5364 is
deleted because it does not

constitute the provisions
of this Standard.

A.7 Test method

A.7.1 Compressive strength test of con-
crete

The compressive strength test of concrete
shall be as specified in JIS A 1108 or JIS
A 1136.

The test piece shall be processed by the
same curing as the product or be con-
trolled properly.

A.7.2 Flexural strength test of product

The flexural strength test of product shall

be as specified in JIS A 5363.

A.6 Test method

A.6.1 Compressive strength test

The compressive strength test shall be as

specified in JIS A 1132 and JIS A 1108,
or JIS A 1136. '

A.6.2 Bending strength test

The bending strength test shall be as
specified in JIS A 5363.

The tester shall be of Class 1 or superior

specified in JIS B 7721. or shall be at

least equi t in allowanc reto.

Overlap of normative ref-
erences among basic stan-
dards, main body, Annexes
and Recommended specifi-
cations of this Standard is
reviewed, and a series of
clauses and their expres-
sions are harmonized.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of . Content
clause clause
Recommended « s rting position” val re | Recommended Recommended specification A-1 Table 1 In accordance with Power

specification A-1
Prestressed con-
crete poles

A-1.2 Classifica-
tion

added to Recommended specification A-1
Table 1 Dimensions and cracking test
load (Class 1), and the designations of
product are added.

specification A-1
Prestressed con-
crete poles

A-1.2 Classifica-
tion

Dimensions and crack test force (Class 1)

distribution code (JEAC
7001)

The designation of product
is added according to the
actual applications.

A-1.3 Perfor-
mance :

- s 1 pol

The performance of ss 1 poles shall b

follows.

1 n Cl 1 pole (0.25 u in

crack width) shall be at least the value

specified in Recommended specification A-1
f exceeding 0.05 mm in

width shall not remain.

b) Ultimate load The ultimate load on
1 1 1 least twice the criti-
! i il ! ified |
Recommended specification A-1 Table 1.

A-1.3.2 Class 2 poles
Th rformance of Class 2 poles gshall
follows,
itical cr: n

(Same ag Class 1 poles)
b)_Ultimate flexural strength

(Same as Class 1 poles)
¢) Deflection The deflection of Class 2 pole
shall be such that the deflection ofa 8 m

fr i ositi

and the deflection of at least 9 m pole at
7mf I : tion shall

X 7 when le is subj
ing width strength specified in Recom-

jed ‘fication A-1 Table 2

A-1.3 Perfor-
mance

A-1.3 ndi rength
le of Clags 1 shall be sub-

jected to the bending strength test specified
in A-1.6.2. When it receives the crack test
A-1ta 1, it shalln T ce th

exceeding 0,25 mm in width. When this
ck £ i he crack of
xceeding 0.0 in width shall n

present. Moreover, it does not break with
t 1 wice the crack test for if]

in recommended specification A-1 table 1 for
poles of Class 1, :
The body of pole of Class 2 shall be sub-
jected to the bending strength test specified
in A-1.6.2. Wi " . he cracl
in; en eci in recomm:

i - 1 i n -

uce the crack of exceeding 0.25 in
width,

-1 D i
The deformation of the pole of Class 2 shall

e so th n it i i t -
9/3 of the crack test bending moment speci-
fied i ificati -
table 2. th flection of t6m

i i n i

from the supporting point and the deflection
9 m or lon, le at m th -

porting point shall not exceed 75 mm.

This is based on the re-
view of the description
method with the change of
performance expression
from bending strength to
flexural strength.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
A-1.4 Shape, Recommended specification A-1 Table 3 A-1.4 Shape, Recommended specification A-1 table 3 Rounding method of num-

dimensions and
dimensional tol-
erances

Dimensional tolerances

— The tip diameter, bottom diameter
and diameter shall be the average of two
values measured along each orthogonal
axis at one cross-section of the end face,
which is rounded to integer.

— The thickness shall be the average of
four values measured along each orthogo-
nal axis in one cross section of end face,
which is rounded to integer.

dimensions and
dimensional tol-
erances

Dimensional tolerances

— The tip diameter, bottom diameter
and diameter shall be the average of two
values measured along each orthogonal
axis.

— The thickness shall be the average of
four values measured along each orthogo-

nal axis in one cross section of end face of
body.

bers is made clear.

A-1.5 Bar
arrangement

estressi n an ngi-
inforci 1 -
sembled by execution bars, These

execution bars shall be arranged so that
the performance of body is not compro-

ised.

d) When prestressing tendons or longitu-
dinal reinforcing bars are joined with
execution bars by welding, it shall be
guaranteed that the mechanical charac-
teristics of prestressing tendons or longi-
tudinal reinforcing bars do not fall short

of each specified value due to welding.

A-15 Bar
arrangement

¢) The re t ba 11 irall
arranged on the outside of prestressing
The redundant bar shall be 2.7 mm or
more in di r. T itch shall be
1 or '

The redundant bar is not
taken into consideration in
terms of the performance
of poles, and the provision
is altered. Furthermore,
the name is taken as ex-
ecution bar.

e) When welding the redundant bar with
prestressing tendon or the longitudinal
reinforcing bar, it shall be guaranteed
that welding does not decrease their me-
chanical characteristics below each speci-
fied value.

Description on execution
bar is made clear.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373 :2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
A-1.7 Test A-1.7.2 Flexural strength test of product | A-1.6 Strength A-1.6.2 Bending strength test Flexqral test metchod ig
method For the flexural strencth tes lasg 1 | test T ndi neth t 1 practically described.
pole, a pole shall be installed as shown in specified in A.6.2.

recommended specification A-1 Figure

and be fixed by applying cushion materi-
1 loading position, the lo
shall lied in a direction as perpen-

dicularly to the axis of the pole as pos-
sible, Loading shall be applied up to the
crack test load at a slow rate, and the

crack width a; h ion shall be
The pole 1l xami

for the crack e ing 0,25 mm in wi

After that, the 1 shall ber e n

th idual crack width shall be mea-
sured. Then. the pole shall be examined
for the crack exceeding 0.05 mm in re-
idual ¢ id Further, the 1
shall be applied in the same way up to
the ultimate load of the pole, if necessary.
The crack test 1 nd the ultimate 1
used for the test are shown in Recom-
mended specification A-1 Table 4.

h 1 str t of Cl 1
1] be the e as that of Class 1 pol
However, the load equivalent to the criti-
1 cracking wid Ten nd the ulti-
m sho in m
cification A-1 Table 5 shall b fi
loading.

Recommended specification A-1 Figure 3
Flexural strength test method of pole
(example of Class 1) is described.

ecified i r shall t

least equivalent in allowance thereto,

The tester shall be of Clags 1 or superior
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
Recommended specification A-1 Table 4
Cracking test load and ultimate load of
pole (Class 1)
Unit: kN
Designation Cracking Ultimate
of product test load load
7-14-1.5, 1.5 3.0
8-14-1.5
| Same as
above.
A-1.7 Test Re ification A-1 Tabl A-1.6 Strength (No description) Numerical values of crack-
method Load equiv itical cracking width | test ing test load and ultimate
(concluded) strength and ultimate load of pole (concluded) load of flexural strength
(Class 2) test are made clear.
Unit: kN
Designa- | Height of Load Ultimate
tion of | loading |equivalent load
product | position | to critical
m cracking
width
strength
8-35-N50 6.35 79 15.8
Same as
above.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5378:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
A-1.8 Inspec- 2) Performance As the inspection of the | A-1.8 Inspec- 2) Performance For the inspection of the | Bending strength is
tions cracking test load (Class 1) or the critical | tions bending crack strength, two arbitrary changed to flexural

A-1.8.3 Inspec-
tion method

cracking width strength (Class 2), two
arbitrary poles per lot shall be taken and

inspected as specified in A-1.7.2. If both
of the two conform to A-1.3, the lot shall
be accepted. If neither of the two con-
forms, the lot shall be rejected. If only
one of the two does not conform, the lot
shall be re-inspected by taking four more
poles from the lot. If all the four conform
to the provisions, the lot shall be accepted
after the first non-conforming product is
eliminated. If one or more of them do not
conform in the reinspection, the lot shall
be rejected.

In the inspection of the ultimate load

1 r timat 1 str
(Class 2), one of the first two poles in the
inspection of the cracking test load
(Class 1) or the critical cracking width
strength (Class 2) shall be inspected as
specified in A-1.7.2. If it conforms to the
provisions of A-1.3, the lot shall be ac-
cepted. If it does not conform, two more
poles shall be taken from the lot and re-
inspected. If both of them conform to the
provisions, the lot shall be accepted after
the first non-conforming product is elimi-
nated. If one or more of them do not con-
form in the reinspection, the lot shall be
rejected.

A-1.8.3 Inspec-
tion method

poles per one lot shall be taken and in-
spected as specified in A-1.6.2. If both of
the two conform to A-1,3.1, the lot shall
be accepted. If neither of the two con-
forms, the lot shall be rejected. If only
one of the two does not conform, the lot
shall be re-inspected. In the re-inspec-
tion, four more poles shall be taken from
the lot, and if all the four conform to the
provisions, the lot shall be accepted after
the first non-conforming product is elimi-
nated. If one or more of them do not con-
form in the re-inspection, the lot shall be
rejected.

The bending strength shall be inspected
as follows. Qne of the first two poles for
bending crack strength inspection shall
be inspected as specified in A-1.6.2.
When it conforms to the provisions of
A-1.3.1, the lot shall be accepted. Ifit
does not conform, two more poles shall be
taken from the lot for re-inspection, and
if both of them conform to the provisions,
the lot shall be accepted after the first
non-conforming product is eliminated. If
one or more of them do not conform in the
re-inspection, the lot shall be rejected.

strength.
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Current edition (JIS A 5373:2016)

Preirious edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
Annex B The performance and the performance Annex B The performance of bridges shall conform | It is made clear that
(normative) verification method of bridges ghall be as (normative) to th isions of B.3. Group I conforms to each
Bridges oll Bridges ion, the perfo it Recommended specifica-
B.3 Performance uct of Gr erf B.3 Performance IL subj h - | tion and Group II con-
product shall conform to the provisions of m the parti . ith |forms to the basic
n cificati .2. B- iver standard JIS A 5362.
r B-4
Prod T I erforman
nform to th isions of
clause 4 and clause 5 of JIS A 5362, and
1 be determin e ween the
i n ith deli able B.3
may be lied f¢ eral cification
Performance Performance Performance Performance In order to conform to JIS
item item A 5362.
Service It shall be able to be used Service stage | Shall be safe to the regular load
performance | smoothly under a load expected performance |assumed at the time of use, and
during service, fulfilling the crack width shall be less than
required function. the permissible value.
Safety a) It shall not fracture under a load End stage Shall not break due to the load

expected in design.

Durability b Cracking or ageing of material
properties due to the expected
impact shall not deteriorate the
required performance.

Workability |It shall be transported, installed,
assembled and joined safely and
easily without abnormalities
detrimental to use.

Notes ' The verification on the safety ... by the
purchaser.

Durability may be verified by the
actual results of such products
equivalent in water-cement ratio
and/or air content as well as the
covering of reinforcing bar, etc. and

production method.

b)

)

performance 2’ | assumed at the time of end

stage.

Durability shall be secured
against deterioration assumed.

Durability ¥

Workability | Workability for transportation,
installation, assembly, etc. shall

be secured.

Notes ® Confirmation of the end stage perfor-
mance ... by the purchaser.

Durability may be confirmed by the
actual results of such similar products
as are equivalent in terms of water-
cement ratio and/or covering of

reinforcing bar, etc.

¢}

Durability is affected by
air content and production
method.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A §373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
B.6 Quality of B.6.1 Material and production method B.7 Quality of B.7.1 Material and production method Clauses are replaced.
concrete concrete These standards are

The materials for concrete and the pro-
duction method shall be as specified in
clause 8.
B.6.2 Compressive strength
The compressive strength of concrete

1 isfy the values of Table B.6 after
the predetermined material aging.

The material for concrete and the produc-
tion method shall be as specified in JIS A
5364.

B.7.2 Compressive strength

The compressive strength of concrete

shal rifi th Tessiv
ren h mpl ich ha; e
rocessed he same curing as the prod-

uct or the compressive strength which
has been controlled properly. When the
predetermined material aging is finished,
the compressive strength shall satisfy the
value specified in table B.6.

quoted in other JISs as
normative references and
some are overlapped with
basic standards, etc.
Basic standards, Annexes,
Recommended specifica-
tions and quotation of
clauses are reviewed.

B.7 Test method

B.7.1 Compressive strength test of con-
crete

The compressive strength test of concrete
shall be as specified in JIS A 1108.

The test piece shall be processed by the

same curing as the product or be con-
trolled properly.

B.6 Test method

B.6.1 Compressive strength test
The compressive strength test shall be as

specified in JIS A 1132 and JIS A 1108.

Clauses are replaced.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

LHOTEAJOD Ad dHELOITLOYd

No. and title of Content No. and title of Content
clause clause
B.7.2 Flexural The flexural strength test of product shall | B.6.2 ndin A bending strength test shall be as Clauses are replaced.
strength test of | be as specified in JIS A 5363. As shown |strength test specified in JIS A 5363. As shown in
product in Figure B.5 and Figure B.6, the flexural figure B.5 and figure B.6, the force F
cracking load F shall be applied, and the which is equivalent to the crack test
product shall be examined for the pres- bending moment shall be applied, and the
ence of a crack. existence of any crack shall be examined.
In the case of the simple-beam structure, T hall be con ed aff on- The calculation formula of
the load F may be calculated according to firming that the compressive strength of |load F is applicable only to
the following formula. In the case of the a test piece is equal to or more than the a simple beam. The load F
successive-beam structure, the load F specifi The t r shal f is calculated according to
shall be calculated according to the calcu- Class 1 or superior specified in JIS B the calculation of in-plane
lation of in-plane framing. or shal at le uivalent i framing in the case of the
F: flexural cracking load (kN) allowance thereto. successive-beam structure.
M : flexural cracking strength (kN +-m) F: loading force (kN)
Note ¥ About 10 cm to 15 cmn width. M: crack test bending moment (kN-m)
Note * About 15 cm width for bridge
beam and about 10 cm to 15 em for deck
slab.
Recommended Recommended specification B-1 Table 1 Recommended Recommended specification B-1 Table 1 The performance expres-

specification B-1
Bridge beams for
highway

B-1.2.1 Ordinary
bridge beams

Classification and flexural cracking
strength of T bridge beams

exural cracking strength

Recommended specification B-1 Table 2
Classification and flexural cracking

strength of T bridge beams

Recommended specification B-1 Table 3
Classification and flexural cracking
strength of T bridge beams

Flexural cracking strength

specification B-1
Bridge beams for
highway bridges
B-1.2.1 Ordinary
bridge beam

Classification and crack test bending
moment of slab bridge beams

rack ing m t
Recommended specification B-1 Table 2

Classification and crack test bending
moment of beam bridge beams

Recommended specification B-1 Table 3
Classification and crack test bending
moment of light-load slab bridge beam

Cr. est bending moment

sion is changed from bend-
ing strength to flexural
strength and the descrip-
tion method is reviewed.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
B-1.3 Perfor- The required performance of bridge B-1.3 Perfor- B-1.3.1 Bending stren The calculation method of
mance beams is the flexural cracking strength. mance The bri iact flexural cracking strength

Cracking shall not occur when the crack-
ing load calculated in B.7.2 using the
flexural cracking strength specified in
Recommended specification B-1 Table 1,
Recommended specification B-1 Table 2
and Recommended specification B-1
Table 3 is applied.

bending stren ified in

B-1.6.2. When it receives the crack test

ing momen ecified in recom-

men i ion B- 1 03 or
that ined from th i men
it shall not produce the crack.

en ck test bendin ment is

ined from esi ment, th

val h at when the tensile
stress of a bri beam r

comes the effective prestr
3.0 N/mm?.

that is one of the perfor-
mance indexes is ex-
pressed clearly.

B-1.6 Quality of
concrete

The quality of concrete shall be as speci-
fied in B.6.

B-1.7 Quality of
concrete

The compressive strength of concrete
shall be as specified in B.7.2.

Clauses are replaced.

B-1.7 Flexural

strength test of
product

The flexural strength test of the product
shall be as specified in B.7.2, and the
load shall be uniformly distributed using
a steel plate of about 10 cm to 15 cm in
width and a round steel bar of a proper
diameter.

B-1 rength
test

-1.6.1 Compressi ngth ]
The compressive strength test of bridge

ms shall be ag specified i
B-1.6.2 Bending strength test

The bending strength test of bridge
beams shall be as specified in B.6.2.

The tester ghall be of Class 1 or superior

eci i or 1
least equivalent in allowance thereto.
E i force sh iforml

distributed using a steel plate of about
15 ¢m in width and a round steel bar of a
proper diameter.

Clauses are replaced.

The performance expres-
sion is changed from bend-
ing strength to flexural
strength, and the descrip-
tion method is reviewed.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
Recommended The compressive strength of concrete is Recommended B-2.3.1 Compressive strength It is because the compres-

specification B-2
Segments for
bridge beams for

used as substitute characteristic of seg-
ments for bridge beams. The compressive
strength of concrete at the quality assur-

specification B-2
Segments for
bridge beams for

The segments for bridge beams shall be
subjected to the compressive strength test

as gpecified in B-2.6.1. The compressive

sive strength of concrete is
used as alternative char-
acteristic.

highway bridges | ance shall be 50 N/mm? or more. The highway bridges | strength as the product warranty shall be
B-2.3 Perfor- compressive strength of concrete at the B-2.3 Perfor- 50 N/mm? or more, and shall be
mance 1ntroduct;on of prestress shall be mance 35 N/mm? or more at the time of pre-
35 N/mm® or more. -1 stress introduction.
B-2.4 Shape, If the reference dimension is changed B-2.4 Shape, If the reference dimension is changed It is altered so as to be

dimensions and
dimensional tol-
erances

within the range specified in B.4, the
manufacturer shall submit the data indi-
cating that segments for bridge beams
conform to Table B.3 i 1 u-
ment rform test result when

requested by the purchaser.

dimensions and
dimensional tol-
erances

within the range as specified in B.4, the

manufacturer 1] present th indi-
cating that segments for bridge beams
confor the ign document or

erfo test when reque b
th C

able to show conformity in
the performance test re-
sult as well.

B-2.6 Quality of
concrete

The quality of concrete shall be as speci-
fied in B.6.

B-2.6 Strength
test

B-2.7 Quality of
concrete

B-2.6.1 Compressive strength test

The compressive strength test of seg-
ments for bridge beams shall be as speci-
fied in B.6.1.

The tester shall be of Class 1 or superior
specified in JIS B 7721, or shall be at
least equivalent in allowance thereto.

The compressive strength of concrete
shall be as specified in B.7.2.

Clauses are replaced.

B-2.7 Compres-
sive strength test
of concrete

The compressive strength test of concrete
shall be as specified in B.7.1.

The compressive strength
of concrete is taken as the
alternative characteristics
and the compressive
strength test is added.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
B-2.8 Inspec- B-2.8 1 Inspection items B-2.8 Inspec- B-2.8.1 Inspection items Overlap of normative ref-
tions B-2.8.2 Inspection lot tions B-2.8.2 Inspection lot erences among main body,
9 I " thod 83 I i thod Annexes and Recom-

B-2.8.3 Inspection metho B-2.8.3 Inspection metho mended specifications is
2) Performance The inspection of perfor- 2) Performance The inspection of perfor- reviewed, and a series of
mance shall be conducted as specified in mance shall be conducted as specified in | clauses and their expres-
B-2.7 ... B-2.6.1 ... sions are harmonized.
B-2.9 Marking B-2.9 Marking

Recommended The required performance of precast Recommended B-3.3.1 Bending strength The performance expres-

specification B-3
Precast plate for
composite deck
slab '

B-3.3 Perfor-
mance

plates for composite deck slabs shall be

the flexural cracking strength. Cracking
shall not occur when the cracking load

lculated in in xural
cracking strength specified in Recom-
mended specification B-3 Table 1 is ap-
plied. «

specification B-3
Precast plates for
composite deck
slabs

B-3.3 Perfor-
mance

The precast plates for composite deck
slabs shall be subjected to the bending
strength test as specified in B-3.6.2.
When it receives the crack test bending
moment specified in recommended speci-
fication B-3 table 1, it shall not produce
the crack.

nt rac st i ent i
obtained from a design document, the
value 1] be that when tensile
str fa pr 1

becomes the effective prestress +
1.8 N/mm?.

sion is changed from bend-
ing strength to flexural
strength and the descrip-
tion method is reviewed.

B-3.4 Shape,
dimensions and
dimensional tol-
er_ances

If the reference dimension is changed

within the range specified in B.4, the

manufacturer shall submit the data indi-

cating that the precast plates for compos-

ite deck slabs conform to Table B.3 in the
esi ocument or forman

result when requested by the purchaser.

B-3.4 Shape,
dimensions and
dimensional tol-
erances

If the reference dimension is changed
within the range as specified in B.4, the
manufacturer shall present the data indi-
cating that precast plates for composite
deck slabs conform to B.3 by the design
document or the performance test when
requested by the purchaser.

It is altered so as to be
able to show conformity in
the performance test re-
sult as well.

B-3.6 Quality of

concrete

The quality of concrete shall be as speci-
fied in B.6.

B-3.7 Quality of

concrete

The compressive strength of concrete
shall be as specified in B.7.2.

Clauses are replaced.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

B-3.7 Flexural
strength test of
product

The flexural strength test of the product
shall be as specified in B.7.2, and the
load shall be uniformly distributed using
a steel plate of about 10 cm to 15 cm in
width and a round steel bar of a proper
diameter.

B-3.6 Strength
 test

B-3.6.1 Compressive strength test

The compressive strength test of precast
plates for composite deck slabs shall be
as specified in B.6.1.

B-3.6.2 Bending strength test

The bending strength test of precast
plates for composite deck slabs shall be
as specified in B.6.2.

The tester shall be of Class 1 or superior
specified in JIS B 7721, or shall be at
least equivalent in allowance thereto.

Overlap of normative ref-
erences among basic stan-
dards, main body, Annexes
and Recommended specifi-
cations of this Standard is
reviewed, and a series of
clauses and their expres-
sions are harmonized.

B-3.8.3 Inspec-
tion method

2) Perform As the in ion of
form t cast s fo m-
site deck slab r lot 11 be taken

and inspected as specified in B-3.7 ....

B-3.8.3 Inspec-
tion method

2) Performance For the inspection of
performance, two precast plates for com-
posite deck slabs per one lot shall be
taken and conducted as specified in

Overlap of normative ref-
erences among basic stan-
dards, main body, Annexes
and Recommended specifi-
cations of this Standard is
reviewed, and a series of
clauses and their expres-
sions are harmonized.

LHOIYAJOD Ad HLOALOAd

Recommended
specification B-4
Precast deck
slabs for highway
bridges

The required performance of precast deck
slabs shall be the flexural eracking
strength. Cracking shall not occur when
he cracki Ic in B.7
ing the flexural cracking stren

Recommended
specification B-4
Precast deck
slabs for highway
bridges

B-43.1 B ing str h

The precast deck slabs ghall be subjected
to the bending strength test as specified
in B-4.6.2. When it receives the crack
test bending moment specified in recom-

This is because the perfor-
mance expression is
changed from bending
strength to flexural
strength.

B-4.3 Perfor- specified in Recommended specification | B-4.3 Perfor- mended specification B-4 table 1, it shall
mance B-4 Table 1 is applied. mance not produce the crack.
B-4.4 Shape, If the reference dimension is changed B-4.4 Shape, If the reference dimension is changed It is altered so as to be

dimensions and
dimensional tol-
erances

within the range specified in B.4, the
manufacturer shall submit the data indi-
cating that precast deck slabs conform to
Table B.3 in the design document or the

performance test result when requested
by the purchaser.

dimensions and
dimensional tol-
erances

within the range specified in B.4, the
manufacturer shall present the data indi-
cating that precast deck slabs conform to
Table B.3 by the design document or the
performance test when requested by the

purchaser.

able to show conformity in
the performance test re-
sult as well.
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Current edition (JIS A 5373:2016) -

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

B-4.6 Quality of

concrete

The quality of concrete shall be as speci-
fied in B.6.

B-4.7 Quality of
concrete

The compressive strength of concrete
shall be as specified in B.7.2.

Clauses are replaced.

B-4.7 Flexural
strength test of
product

The flexural strength test of the product
shall be as specified in B.7.2, and the

load shall be uniformly distributed using
a steel plate of about 10 cm to 15 cm in
width and a round steel bar of a proper
diameter.

B-4.6 Strength
test

B-4.6. ressive strength test
e compressive strength test of precas

deck slabs shall be as specified in B.6.1.

- i re
The bending strength test of precast

plates for composite deck slabs shall be
as specified in B.6.2.

The tester shall be of Class 1 or superior
ified i 0
ast equivalent in al h 0

For loading, the force shall be uniformly
distributed using a steel plate of about

10 cm to 15 cm in width and a round steel
bar of a proper diameter.

Clauses are replaced.

B-4.8.3 Inspec-
tion method

a) Final inspection

2) Performance As the inspection of the
performance, two precast deck slabs per

lot shall be taken and inspected as speci-
fied in B-4,7. If both of the two conform

toB-4.3, ... '

B-4.8.3 Inspec-
tion method

a) Final inspection

2) Performance For the inspection of
performance, two precast deck slabs per
one lot shall be taken and inspected as
specified in B-4.6.2. If both of the two
conform to B-4.3.1, ...

Clauses are replaced.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

Annex C (norma-
tive)

Retaining walls
C.3 Performance

The required performance and the perfor-
mance verification method of retaining
walls shall be as follows.
a) Product of Group I The performance
t sh formtot ision
ification C-1

Pro roup II Th rforman
of product shall conform to the isions
fe nd ¢l f

1 i

tw i onc

. _Table 'y be a

specifications.

ee -
with deliv-
ied fi neral

Table C.3 Performance and performance
verification method of retaining walls

(Excerpt)

Performance item

Service performance
Safety *

Durability ®
Workability

Annex C (norma-
tive)

Retaining walls
C.3 Performance

The performance of retaining walls shall

Gr. 11 shall be subjec h ee-
arties conc ith
delivery.

In order to conform to JIS
A 5362.

Table C.3 Performance of retaining walls

(Excerpt)

Performance item

Service stage performance
)

End stage performance *
Durability ¥
Workability

In order to conform to JIS
A 5362.
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Current edition (JIS A 5873:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

dimensions and
dimensional tol-
erances

pile are shown in Figure C.1, Figure C.2
and Figure C.3.

dimensions and
dimensional tol-
erances

ing walls are shown in figure C.1 to

figure C.3.

No. and title of Content No. and title of Content
clause clause
C.3 Performance | (Excerpt) C.3 Performance | (Excerpt) Made conform to JIS A
(concluded) Porformance (concluded) Porformance 5362,
It shall be able to be used smoothly Shall be safe to the regular load
under a load expected during service, assumed at the time of use, and crack
fulfilling the required function. width shall be less than the
It shall not fracture under a load permissible value.
expected in design. Shall not break due to the load
Cracking, ageing of material properties assumed at the time of end stage.
or the like due to the expected impact Durability shall be secured against
shall not deteriorate the required deterioration assumed.
performance. Workability for transportation,
It shall be transported, installed, installation, assembly, etc. shall be
assembled and joined safely and easily secured.
lv;r;:hout abnormalities detrimental to Performance check method
— i 6.
Performance verification method See design document or g =
See design d t .6.
See design document, C.7 or actual ee design cocument of -2
results. Notes 2 Confirmation of the end stage
See design document, C.7 or actual performance shall be made
results. when requested by the pur-
Notes # The verification on the safety chaser.

b) Dl!!ﬁb!. jml may bﬂ con 3 l oy . '
shall be made when requested 1 Tis of firm < Durabliltytls a;'fect%d bt)f
by the purchaser. 0 ‘ - air content and production

b . £ lar produ s are equivalen method.
Tabill Tilie in terms of water-cement ratio

h 1 res similar and/or covering of reinforcing
roducts e ui lent in water- bar, ete.
cement ratio and/or air content

as well as the covering of rein-

forci r, etc. and production

method.

C.4 Shape, a) Shape Examples of shape of sheet C.4 Shape, a) Shape Examples of shapes of retain- | The shapes are not re-

quirements but examples.

(The text and title of fig-
ure are made same.)
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
C.6 Quality of C.6.1 Materials and production methods | C.7 Quality of C.7.1 Material and production method Clauses are replaced.
concrete concrete These standards are

The materials for concrete and the pro-

.| duction method shall be as specified in

lause

C.6.2 Compressive strength

The compressive strength of concrete
shall satisfy the value specified in

Table C.5 after the predetermined mate-
rial aging or at the time of prestress in-
troduction.

The compressive strength for Group II
shall be as agreed between the parties
concerned with delivery.

The material for concrete and the produc-
tion method shall be as specified in JIS A
5364.

C.7.2 Compressive strength
The compressive strength of concrete

shall be verified by the compressive

strength of the sample which has been
roce sa uri s rod-

uct or the compressive strength which

has been controlled properly. When the

predetermined material aging is finished
or at the time of prestress introduction,
the compressive strength shall satisfy the
value specified in table C.5.

In addition, products of Group II shall be

subjected to the agreement between the
parties concerned with delivery.

quoted in other JISs as
normative references and
some are overlapped with
basic standards, etc.
Basic standards, Annexes,
Recommended specifica-
tions and quotation of
clauses are reviewed.

910G - ELES V

C.7 Test method

C.7 Test method
C.7.1 Compressive strength test of con-
crete

The compressive strength test of concrete
shall be as specified in JIS A 1108.

The test piece shall be processe th
me curin. e pr ct or be -

trolled properly.

C.7.2 Flexural strength test of product

The flexural strength test of product shall

be as specified in JIS A 5363.

C.6 Test method

C.6 Test method
C.6.1. Compressive strength test

The compressive strength test shall be as
specified in JIS A 1132 and JIS A 1108.

C.6.2 Bending strength test

The bending strength test shall be as
specified in JIS A 5363.

The tester shall be of Class 1 or superior
specified in JIS B 7721, or shall be at

i equivalent in allowance thereto.

Clauses are replaced.

These standards are
quoted in other JISs as
normative references and
some are overlapped with
basic standards, etc. .
Basic standards, Annexes,
Recommended specifica-
tions and quotation of
clauses are reviewed.

871
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
Recommended C-1.2 Classification Recommended C-1.2 Classification This is based on the re-

specification C-1
Prestressed con-
crete sheet piles

C-1.2 Classifica-
tion

The sheet piles shall be divided according
to the shape, dimensions and critical
cracking width strength as shown in
Recommended specification C-1 Table 1,
commended specification C-1 Table 2
n specification C-1 Tabl
commen specificati -1 Table 4
T m e ification C-1
Table 5.

Recommended specification C-1 Table 1

Critical cracking Ultimate flexural

width strength strength
kN-+m kKN-m
Per sheet | Per metre

54 10.8

Recommended specification C-1 Table 2 to
Table 5

Critical cracking

Ultimate flexural

width strength strength
kN-+m kKN-m

]

specification C-1
Prestressed con-
crete sheet piles
C-1.2 Classifica-
tion

The sheet piles shall be classified by the
shape, dimensions and cracking moment

as shown in recommended specification
C-1 tables 1 to 5.

Recommended specification C-1 Table 1
to Table 5

Cracking
moment

kN-.m

view of the description
method with the change of
performance expression
from cracking moment to
strength.

910G - ELES V
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of

Reason for revision

Content No. and title of Content
clause clause
C-1.3 Perfor- he perform: of she iles shall C-1.3 Perfor- C-1.3.1 Bending strength ] This is because the perfor-
mance follows. mance Th ile shall ubiec th mance expression is
C-1.3.1 Critical cracking width strength in, h te ified i changed from bending
The critical cracking width strength C-1,6.2. When it receives the cracking | Strength to flexural
(0.05 mm or under in crack width) of mom ified in recommen i- | strength.
sheet piles shall be at least the value fication C-1 tables 1 to 5. it shall not pro-
ified in Recomm specification duce the crack of over 0.05 mm in wi
-1 Tabl commen ecificatio
-1 Table 2. Recomm ecification
-1 Table 3 mmend cificatio
C-1 Table 4 or Recommended specifica-
tion C-1 Table 5.
C-1.3.2 Ultimate flexural strength
The ultimate flexural strength of sheet

piles shall be at least the value equiva-
lent to the value twice the critical crack-
ing width strength, and the value
specified in Recomm specification
C-1 Table 1, Recommended specification
C-1 Table 2 mm cification

-1T Recomme cificati
C-1 Table 4 or Recommended specifica-
tion C-1 Table 5.

910G - €LESV
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Current edition (JIS A 5373:2016)

. Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
C-1.4 Shape, The shape of sheet piles shall be as speci- | C-1.4 Shape, The shape, dimensions and dimensional It is altered so as to be

dimensions and
dimensional tol-
erances

fied in Recommended specification C-1

Figure 1, Recommended specification C-1

Figur Recommended specification C-1

Figure 3 or Recommen specification
C-1 Figure 4.

The dimensions and dimensional toler-
ances of sheet piles shall be as specified

in Reco nded s ation C-1
Table 1 ification C-
Table 2, Recommen ecification C-1
Table 3, Recommended specification C-1
Table 4, Recommended specification C-1
Table 5 or Recommended specification

-1 Table
The tolerances on camber shall be as
specified in Recommended specification
C-1 Table 7.

If the reference dimension is changed
within the range specified in C.4, the
manufacturer shall submit the data indi-
cating that sheet piles conform to

Table C.3 in the design document or per-
formance test result when requested by
the purchaser.

Recommended specification C-1 Table 6
Dimensions and dimensional tolerances of
sheet piles

Recommended specification C-1 Table 7
Tolerances on camber of sheet piles

dimensions and
dimensional tol-
erances

tolerances of sheet piles shall be as speci-
fied in recommended specification C-1
figures 1 to 4 and recommended specifica-
tion C-1 tables 1 to 6.

The tolerances on curvature shall be as
specified in recommended specification
C-1 table 7. .

If the reference dimension is changed
within the range as specified in C.4, the
manufacturer shall present the data indi-
cating that sheet piles conform to C.3 by

the design document or the performance
test when requested by the purchaser.

Recommended specification C-1 Table 6
Dimensions and dimensional tolerances

Recommended specification C-1 Table 7
Tolerances on curvature

able to show conformity
also by the performance
test data.

C-1.6 Quality of

concrete

The quality of concrete shall be as speci-

fied in C.6.2.

C-1,7 Quality of

concrete

The compressive strength test of concrete
shall be as specified in C.7.2.

Clauses are replaced.

9102 - €LEG V
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
C-1.7 Test C-1.7.1 Compressive strength test of C-1.6 Strength C-1.6,1 Compressive strength test Clauses-are replaced.
concrete test The compressive strength test of sheet Overlap of normative ref-

method

The compressive strength test of concrete
shall be as specified in C.7.1.

C-1.7.2 Flexural strength test of product

The flexural strength test of sheet piles
shall be conducted according to the load-
ing methods specified in Recommended
specification C-1 Figure 5, Recominended

specification C-1 Figure 6 or Recom-
mended specification C-1 Figure 7. The

sheet piles shall be examined for the
resenc cracki ing 0 m
in wi t k wi urin
point when the load equivalent to the
critical cracking width strength specified

in C-1.8.1 is applied. Also, they shall be
checked that the breakage does not occur
when the load is applied up to the ylti-
mate flexural strength in C-1.3.2.

piles shall be as specified in C.6.1.
C-1.6.2 Bending strength test
When the sheet pile receives the force F

equivalent to the ¢racking moment speci-
fied in recommended specification C-1
tables 1 to 5, the crack situation shall be
investigated at the crack width measure-
ment point shown in recommended speci-
fication C-1 figures 5 to 7. Moreover, the
sheet pile shall be confirmed that it does
not break when the force equivalent to
twice the cracking moment specified in
recommended specification C-1 tables 1 to
5 is applied.

erences among basic stan-
dards, main body, Annexes
and Recommended specifi-
cations of this Standard is
reviewed, and a series of
clauses and their expres-
sions are harmonized.

910G ELES V

441



LHDIYAdOD A9 HLOALOYI

Current edition (JIS A 5378:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

4

No. and title of Content No. and title of Content ;
clause clause /
C-1.7 Test The load to be applied shall be calculated - trength tester shal s rio
method according to the following formula. test ecified in r 1
(concluded) (concluded) least equivalent in allowance thereto.
6M
F= -I——Wg

where, F: load to be applied (kN)

M : critical cracking width
strength (kN-m)

l:span(m) [=1/2 and b =1/3

However, when [ is smaller
than 10H, | = 10H.

H : height of sheet pile (m)
W_: beam for load, total mass of

roun el and steel shee
applied as force (t)

However, when beam for load
is integrated into a tester,
the mass of beam for load is

not included.

9 : acceleration of gravity (use
9.81 m/s?)

Rubber sheet, etc.

Note 2 The rubber sheet, ete. should
hav T thi
nd wi hat the influen
the unevenness of the supporting
position and the loading position
can rbed or adjust n

addition to the rubber sheet, mor-
tar may be used.

Recommended specification C-1 Figure 7

Flexural strength test method of sheet

pile (wavy type)

Adjustor (rubber sheet, mor, ete.)

Recommended specification C-1 Figure 7

Bending strength test (wavy type)

It is shown as reference
that rubber sheet, etc.
with hardness and size
suitable to the product of
which the test is per-

formed should be selected.

910C - 6LES V
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
Annex D (norma- | The performance and the performance Annex D (norma- | The performance of covered conduits ghall | It is made clear that

tive)
Covered conduits
D.3 Performance

verification method of covered conduits
shall be as follows.
a) P T T erforman
of product shall conform to the provisions
D-2,

T roup II The performan

of product shall conform to the provisions

clause lau, f

and shall be determined as agreed be-

W h i oncerned with deliv-
ery.
Table D.3 may be applied for general

ifications.

tive)
Covered conduits
D.3 Performance

In addition, the performance items o
Group II shall be subjected to the agree-

the parties co ith
delivery.

Group I conforms to each
Recommended specifica-
tion and Group II con-
forms to the basic
standard JIS A 5362.

In order to conform to JIS
A 5362.

910G ELES V
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of

clause

Content

Reason for revision

D.3 Performance
(concluded)

Table D.3 Performance and performance

verification method of covered conduits
Performance Performance
item

Service It shall be able to be used

performance | smoothly under a load » expected
during service, fulfilling the
required function. The surface
contact to water-flow shall be as
smooth as practically acceptable.

Safety b) It shall not fracture under a load
expected in design.

Durability ® | Cracking, ageing of material
properties or the like due to'the
expected impact shall not
deteriorate the required
performance.

Workability |It shall be transported, installed,
assembled and joined safely and
easily without abnormalities
detrimental to use.

5 The verification on the safety ... by the
purchaser.

©  Durability may be verified by the actual
results of similar products equivalent in
water-cement ratio and/or air content as
well as the covering of reinforcing bar,
etc. and production method.

(Excerpt)

D.3 Performance

(concluded)

Table D.3 Performance of covered con-

duits

Performance
item

Performance

Service stage

Shall be safe to the regular

performance |load ® assumed at the time of
use, and crack width shall be
less than the permissible value.

End stage Shall not break due to the load

performance | assumed at the time of end
stage.

Durability ® | Durability shall be secured
against deterioration assumed.

Workability | Workability for transportation,

installation, assembly, etc. shall
be secured.

Y Confirmation of the end stage perfor-

mance ... by the purchaser.

¢)

Durability may be confirmed by the actual

results of such similar products as are

equivalent in terms of water-cement ratio

and/or covering of reinforcing bar, ete.

(Excerpt)

Durability is affected by
air content and production
method.

910G - ELESV
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
D.4 Shape, Table D.4 Dimensions and dimensional D.4 Shape, Table D.4 Dimensions and dimensional 500 in inside diameter is

dimensions and
dimensional tol-
erances

tolerances of covered conduits (pre-
stressed concrete tube)

Type Internal| Length | Thickness
diame-
ter
Pre- Dimen-{600to |2 000 to | 44 to 250

stressed | sions |3 000 4 000

conoret® I oler- [x4to [+10 |44 +12
ube ances |+12 ~5 -2 7 -6

The detail of tolerances is as specified in the
recommended specification.

NOTE: ... such as chamfering or tube end
reinforcing may be applied, unless it affects ...
compromises the strength of tube.

(Excerpt)

dimensions and
dimensional tol-
erances

tolerances of covered conduits (pre-
stressed concrete tube)

Classification |Internal| Length | Thickness
diame-
ter
Pre- Dimen-{500to |2 000 to | 40 to 250
stressed |sions |3 000 5000
:ml;crete Toler- [x3to [+10 +4 to +12
ube ances |+12 -5 -2 77 -6

For the details of the tolerances, see recom-
mended specification.

NOTE: Chamfer or tube end reinforcing are
allowed, ... they do not compromise the strength

(Excerpt)

deleted and 5000 in
length is altered to 4 000
in length because there
are no usage track records
of 500 in inside diameter
and 5000 in length in
terms of dimension. With
deletion of 500 in inside
diameter, thickness is
specified as 44 or more
and the tolerance on in-
side diameter is specified
as +4.

LHODIIAdOO Ad dULOIALOAL

D.6 Quality of
concrete

D.7 Test method

D.7.2 Flexural
strength test and
internal pressure
strength test of
product

The flexural strength test and the inter-

nal pressure strength test of product
shall be as specified in JIS A 5363.

D.6 Test method

D.7 Quality of
concrete

D.6.2 Bending
strength test and
internal pressure
strength test

The bending strength test and the inter-
nal pressure strength test shall be as
specified in JIS A 5363.

Clauses are replaced.

910G - ELES Y
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5873:2010)

Reason for revision

No. and title of Content No. and title of .Content
clause clause
Recommended Recommended specification D-1 Table 1 Recommended Recommended specification D-1 Table 1 The dimensions 600 to

specification D-1
Prestressed con-
crete tube

D-1.2 Classifica-
tion

Classification of PC tubes

Division by type Division by shape
and nominal
designation range
Type S | Type NC
Internal |Class 1 600to |—
pressure 1 650
tube Class 2 600 to
Class 38 2000
Class 4
Class 5
External | High pressure |— 1 500 to
pressure [Class 1. 2 200
tube High pressure 1 500 to
Class 2 2 600
High pressure 1 500 to
Class 3 3000
Class 1 600 to
1 800
Class 2 600 to
Class 3 2 000
Class 4
Class 5
(Excerpt)

specification D-1

'| Prestressed con-

crete tubes
D-1.2 Type

Types of PC tubes

Division by type Division by shape and
nominal designation
‘ range
Type 8 | Type C | Type NC

Internal (Class1 [500to [— -
pressure 1650
tube Class 2 | 500 to

Class 3 2000

Class 4

Class 5
External |High |— 900 to |1 500 to
pressure | pressure 1350 |2200
tube Class 1

High 900 to |2 400 to

pressure 2200 |2600

Class 2

Class 1 | 500 to {900 to

1800 {3000

Class 2. | 500 to

Class 3 2000

Class 4

Class 5

(Excerpt)

3 000 are specified because
there are no usage track
records of 500 in inside
diameter.

To respond to the required
performance due to the
revision of related stan-
dards.

Tubes of high pressure
Class 1 to Class 3 (range
of 900 to 1 350) are de-
leted due to the deletion of
Type C. External pressure
tubes of high pressure
Class 1 to Class 3 (range
of 1500 to 3 000) are
specified as Type NC.

910G - 6LES V
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
D-1.3 Perfor- Th formance of PC tubes shall s | D-1.3 Perfor- T ndi ren of PC t The performance expres-
mance follows, mance specified in - hal )1 . sion is changed from bend-
D-1.3.1 Fl 1 cracki r D-1.3.1 Bending n th ube receives the crackin ing strength to flexural
Th ral cracking stren <ter. | strength force specified in recommended specifica- | strength, and flexural
‘ot nd internal pressu ti - le 2. it sha r n cracking strength and
mmm—w hall | least t} lue ified crack. Also. it does not break when the ultimate flexural strength
in mmende eci ion D-1 breaking force specified in recommended | are defined based on the
le 2. specification D-1 table 2 js applied. performance of each crack-
Tab ; ing.
D-13.2 imat ral strength &
he ulti flexural str hall be at Nominal designation 500
1 he v ified i c e is deleted because there

Ci ion D-1 1
D-1.3.3 Internal pressure strength for
testing '

The internal pressure strength in the
internal pressure tube shall be at least

he val cified in ommen
specification D-1 Table 4.
-1, racking internal pr T
strength
rifying t racking internal
ressure strength ee en the

parties concerned with delivery, the
st hal 1 e speci-
fied in Rec nde ification D-1

Table 4.

are no usage track
records.

910G €LESV
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5878:2010)

No. and title of
clause

Content

No. and title of

clause

Content

Reason for revision

Recommended specification D-1 Table 2
Flexural cracking strength of PC tubes

Recommended specification D-1 Table 2
Bending strength force of PC tube

Nomi- Internal pressure tube and external Nomi- Type
dl::il g pressure tube dna} Internal pressure tube and external
18 Flexural cracking strength esie- pressure tube
nation —_— —_— nation
High | High | High Class|Class Cracking force
pres- | pres- | pres- 2 3 L . .
> sure | sure | sure Type { Type ng: I-I:E: H;fi
Class|Class|Class S S pres-| p P Class|Class|Class|Class
1 9 3 sure | sure | sure |~ 9 3 4
Class|Class{Class
600 10.4218.61 |6.79 1 2 3
700 12.38(10.26(8.01 500 112 |97 |80 |64
(Excerpt) 600 110 {95 |78 |61
700 113 |96 |79 |61
(Excerpt)

LHDIYAdOD A9 JHLOALOYL
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Current edition (JIS A §373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

LHDIYAJOD A9 dHLOUTLOYd

No. and title of Content No. and title of Content
clause clause
D-1.3 Perfor- D-1.3.2 Internal |Thei ressur h t ci- | Descriptions are brought
mance pressure strength | fied in D- 11 be condu n the | together as a clause.
(concluded) internal re tube. When the inter-
n res receives the test inter-
nal ified in recommend
ificati -1 table 3. it shall not gen-
er of wa hen i
recei ing inter ur
ified i mmen specificati
D-1 i 11 ni r n;
crack.

Recommended specification D-1 Table 4
Internal pressure gtrength for testing and
cracking internal pressure strength of PC
tube

Type Internal Ci'acking Range of
pressure | internal | nominal
strength | pressure | designa-

for testing| strength tion
M_Pa MPa
Internal | Class 18 2.0 600 to
pressure 1 1650
tube  ojss| 14 16 | 600to
2 2 000
Class 1.0 1.2
3
Class 0.6 0.8
4
Class 04 0.6
5

(Excerpt)

Recommended specification D-1 Table 3
Test internal pressure and cracking inter-
nal pressure of PC tube

Type Test Cracking | Range of
internal | internal | nominal
pressure | pressure | designa-
(MPa) | (MPa) tion

Internal | Class 1.8 2.0 500 to
pressure 1 1650
tube  fojaes| 14 16 | 500t0
2 : 2000
Class 1.0 1.2
3
Class 0.6 0.8
4 .
Class 0.4 0.6
5
(Excerpt)

Nominal designation 500
is deleted because there
are no usage track
records.

910G €LES V
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LHDIYAdOD Ad ILOALOYd

Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
D-1.4 Shape, Recommended specification D-1 Table 5 D-1.4 Shape, Recommended specification D-1 Table 4 Nominal designation 500

dimensions and
dimensional tol-
erances

Shape and dimensions of PC tube, Type S

Nominal Internal Thickness of
designa- diameter core
tion D te
600 612 44
700 724 46

Work such as chamfering, notching,
unevenness to the degree not detrimental to
practical use may be applied, ... or compro-
mises its strength.

Note @ The effective length L may be 2 000
or 3 000. f

(Excerpt)

Recommended specification D-1 Table 7
Dimensional tolerances

Range of | Internal | Effective |[Inner face
nominal | diameter |length length
de:il(;g:a- Type S, Type NC
Type NC
D L L
600 to 900 |+4 +10
-5
(Excerpt)

dimensions and
dimensional tol-
erances

Shape and dimension of PC tube, Type S

Nominal Internal Thickness of
designa- diameter core
tion D te
1 I 1 11
500 500 500 42 40
600 612 600 44 44
700 724 700 46 46

For the shape of PC tubes, where appro-
priate, processing is allowed if it does not
affect the shape and it does not compromise
the strength.

NOTE : The symbol I refers to the tube
manufactured by centrifugal force, and the
symbol II refers to the tube manufactured by
rolling pressure. ‘

Note ® The effective length L may be2 000,
3 000 or 5 000.

(Excerpt)

Recommended specification D-1 Table 7
Dimensional tolerances

Range of | Internal {Effective |Inner face
nominal |diameter |length length
de:’ilfr? a- Type S, Type C,
Type C, Type NC
Type NC
D L L
500 £3 +10
600 to 900 | x4 -5
(Excerpt)

and Note 2 effective
length are deleted because
there are no usage track
records. Only the cen-
trifugal force method is
applicable to the manufac-
ture of core.

Nominal designation 500
is deleted. Type C is de-
leted in effective length
and inner face length.

910G - ELES V
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause ‘ clause
D-1.6 Quality of | In the flexural strength test, the PC D-1.7 Quality of | For the bending strength test, the PC Clauses are replaced.

concrete

D-1.7 Test
methods

D-1.7.2 Flexural
strength test of
product

tubes shall be installed as shown in Rec-
ommended specification D-1 Figure 1.
The load equivalent to the ¢cracking
strength specified in Recommended speci-
fication D-1 Table 8 multiplied by the
effective length L shall be applied, and
the tubes shall be examined for the pres-
ence of cracking. Also, they shall be
checked that the breakage does not occur
when the load is applied up to the
ultimate load specified in Recommended
specification D-1 Table 8. When the flex-
st h t f the product is con-
ducted, the load shall be uniformly
distributed by applying the rubber sheet
of about 20 mm in thickness and the
square log of about 150 mm x 150 mm to
the pressure surface and the support
surface. ‘

Note ¥ The rubber sheet should have
such a hardness and width that
the influence of the unevenness of

the supporting position and th
loadin ition can bsorbed.

concrete
D-16 S th
test

D-1.6.1 Bending
strength test

tubes shall be set as shown in recom-
mended specification D-1 figure 1, the
force shall be applied up the value of the
cracking force specified in recommended
specification D-1 table 2 multiplied by the
effective length L, and the existence of
any crack shall be examined. Further-
more, the force shall be applied up to the
breaking force to confirm that the PC
tube does not break. When the bending
strength test is conducted, the rubber
sheet of about 20 mm in thickness and
the square log of about 150 mm x 150 mm
shall be applied to the pressure surface
and the support surface of the PC tube to
ensure uniform distribution of force.

The tester shall be of Class 1 or superior
specified i r shall be
1 uj nt in allowance thereto.

“Strength test” is changed
to “Test methods” because
more than one test is con-
ducted. “Quality of con-
crete” is moved behind
and “D-1.6” is changed to
“D-1.7".

“Bending strength” is
changed to “flexural
strength”. Also, “bending
strength force” is changed
to “flexural strength
value”, and the “load to be
applied” is specified in the
test method.

It is shown as reference
that rubber sheet with
hardness and size suitable
to the product of which the
test is performed should
be selected.

910C: ELES V
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LHODIYAJOD A9 dILOALOYd

Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
men ification D-1 Table 8
0 orr nding to cracking str h
and ultimate 1 of PC e
Nomi- Internal pressure tube/
nal external pressure tube
des.1 £ Cracking load
nation
High |High |High|
pres- |pres-) pres-|( , ss|Class|Class|Class
sure j sure | sure 1 2 3 4
Class|Class|Class
1 2 3
600 110 | 95 78 61
700 113 | 96 79 61
D-1 Internal |In the internal pressure strength test of D-1.6.2 Internal | For the internal pressure strength test, a

test of product

the product, the PC tube shall be in-
stalled as shown in Recommended specifi-
cation D-1 Figure 2. After the hollow

of pr is fill ith water, th
internal pressure strength for testing
specified in Recommended specification
D-1 Table 4 shall be applied for 3 min,
and the product shall be examined the
leakage of water. Spots or water drops
oozed on the surface of product are not
deemed as the leakage of water. For the
cracking internal pressure, when the
pressure reaches the value specified in
recommended specification D-1 Table 4, it
shall be examined for the presence of any
crack.

pressure strength
test

PC tube shall be set as shown in recom-
mended specification D-1 figure 2, and
the existence of leakage of water shall be

examined when the pressure reaches the

test internal pressure specified in recom-
mended specification D-1 table 3, then

the pressure shall be maintained for

3 min. Spots or water drops oozed on the
surface of the tube are not deemed as the
leakage of water. For the crack internal
pressure, when the pressure reaches the
value specified in recommended specifica-
tion D-1 table 3, the existence of any
crack shall be examined.

u f Gr 1.6 or -
-1 shall be
re strength

T ressur
rior ified in
sed for internal pre

test,
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
Recommended D-2.3.1 Flexural cracking strength Recommended D-2.3.1 Bending strength This is based on the re-

specification D-2
Prestressed con-

The flexural cracking strength of PC box

specification D-2
Prestressed con-

The bending strength test of PC box cul-

view of the description

culvert shall be the value specified in verts specified in D-2.6.2 shall be con- method with the change of
crete box culverts | Recommended specification D-2 Table 2 crete box culverts | qucted. When the PC box culvert performance expression
D-2.3 Perfor- [ or more. D-2.3 Perfor- receives t ing strength for eci- | from bending strength to
mance D-2.3.2 Ultimate floxural strength mance fied i nded specification D-3 | flexural strength.
In t h . t it shall not e th
- e WAere < i ing 0.0 T kin
strength is veri d be h "
— : - : ce to the king shall
parties concerned with delivery, it shall . ; .
. . n D.3in accorda h
be as specified in D.3. ;
t et I -
ith delivery.
D-2.4 Shape, If the reference dimension is changed D-2.4 Shape, If the reference dimension is changed It is altered so as to be

dimensions and
dimensional tol-
erances

within the range specified in D.4, the
manufacturer shall submit the data indi-
cating that PC box culverts conform to
Table D.3 in the design document or per-
formance test result when requested by
the purchaser.

NOTE 1 The shape of a product is a
standard type or an inverted
type. The shape of joint is a
butting type, a fitting type or a
socket/spigot type.

NOTE 2 Products may have chamfer,
packing window, sling hole or
others unless such additions
affect the shape or compromise

the strength of PC box culverts.

dimensions and
dimensional tol-
erances

within the range as specified in D.4, the
manufacturer shall present the data indi-
cating that PC box culverts conform to
D.3 by the design document or the perfor-

mance test when requested by the pur-
chaser.

NOTE 1 The shape of a product has a
standard type and an inverted
type. The shape of joint has a
butting type, a fitting type, a
receiving port type, and an in-
sertion port type.

NOTE 2 Products may have chamfer,
packing window, sling hole or
other processing which does not
affect the shape and does not
compromise the strength of PC
box culverts.

able to show conformity in
the performance test re-
sult as well.

D-2.6 Quality of
concrete

The gquality of concrete shall be as speci-
fied in D.8.2.

D-2.7 Quality of
concrete

The compressive strength of concrete
shall be as specified in D.7.2.

Clauses are replaced.
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Current edition (JIS A 5373:2016) -

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
D-2.7 Test D-2.6 Strength Clauses are replaced.
hod togt
D-2.7.1 Com- The compressive strength test of concrete D-2.6.1 Com- The compressive strength test of concrete | Clauses are replaced.

pressive strength
test of concrete

shall be as specified in D.7.1.

pressive strength
test

shall be as specified in D.§.1.

D-2.7.2 Flexural
strength test of
product

The flexural strength test of PC box cul-

verts shall be conducted in such a way
that the PC box culvert is installed as
shown in Recommended specification D-2
Figure 2, and it is examined for the pres-
ence of cracking exceeding 0.05 mm in

width when the load equivalent to the
flexural cracking strength specified in

Recommended specification D-2 Table 2 is
applied to the centre of span of the top
slab of 100 mm in width. The load

ivalent to the fl 1 in

equivalent to the flexural cracking
strength is shown in Recommended speci-
fication D-2 Table 5.

‘| When the flexural strength test is con-

ducted, the load shall be uniformly dis-
tributed by inserting the rubber sheet2 to
the pressure surface and the support
surface with the loading width of

100 mm.

Note ® The rubber sheet should have a

e h
t influence of un -
he loading position can
sorb

D-2.6.2 Bending
strength test

For the bending strength test, the PC box

culvert shall be set as shown in recom-
mended specification D-2 figure 2, the
bending strength force specified in recom-
mended specification D-2 table 2 shall be
applied at the centre of span of the top
slab in width of 100 mm, then the exist-
ence of any crack of width exceeding

0.05 mm shall be examined.

When the bending strength test is con-

ducted, the loading width shall be

100 mm and the rubber sheet shall be
applied to the pressure surface and the
support surface of the PC box culvert to
ensure uniform distribution of force.

Overlap of normative ref-
erences among main body,
Annexes and Recom-
mended specifications is
reviewed, and a series of
clauses and their expres-
sions are harmonized.

It is shown as reference
that rubber sheet with
hardness and size suitable
to the product of which the
test is performed should
be selected.
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Previous edition (JIS A 5373:2010)

Reason for revision

ILHOIYAd00O Ad JHLOUTLOYd

No. and title of Content - No. and title of Content
clause clause
D-2.8.3 Inspec- a) Final inspection D-2.8.3 Inspec- a) Final inspection Subclause numbers are

tion method

2) Performance As the inspection of
the performance, one arbitrary PC
box culvert per lot shall be taken
and inspected as specified in
D-2.7.2. If it conforms to D-2.3.1,
the lot shall be accepted. If it does
not conform, two more PC box cul-
verts shall be taken from the lot and
reinspected. If both of them conform
to the provisions, the lot shall be
accepted after the first non-

- conforming product is eliminated. If
one or more of them do not conform
in the reinspection, the lot shall be
rejected.

b) Delivery inspection

1) Appearance The appearance shall
be inspected in the same way as
a) 1) or as follows.
When adopting the sampling inspec-
tion, ...

2) Shape and dimensions The shape
and dimensions shall be inspected in
the same way as a) 3).

tion method

2) Performance For the inspection of
the performance, one arbitrary PC
box culvert per one lot shall be taken
and inspected as specified in
D-2.6.2. If it conform to D-2.3.1, the
lot shall be accepted. If it does not
conform, two more PC box culverts
shall be taken from the lot and re-
inspected, and if two of them con-
form to the provisions, the lot shall
be accepted after the first non-
conforming product is eliminated. If
one or more of them do not conform,
the lot shall be rejected.

b) Delivery inspection

1) Appearance The appearance shall
be inspected in the same way as
a)l).
When adopting the sampling inspec-
tion, ...

2) Shape and dimensions The shape
and dimensions shall be inspected in
the same way as a) 3).

organized.

Annex E
(normative)

Piles
E.2 Classifica-
tion o

Table E.2 Classification of Group I of
piles

(Excerpt)

Deleted

Annex E
(normative)

Piles

tion

E.2 Classifica-

Table E.2 Classification of Group I of
piles
(Excerpt)

— The PC pile has the same cross sec-
tion over the entire length. The ST
pile is a PC pile having the cross
section which enlarges toward on one
end.

The description over-
lapped is deleted.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause '
E.3 Performance | The performance and the performance E.8 Performance | E.3. e of bo f pil It is made clear that
ification . fo The performance of body of piles shall Group I conforms to each
f Gr Th rm isi 1 Recommended specifica-
o i d Group II con-
of product shall conform to the provisions In addition, the performance items o tion an .
p ! ition, th S £ forms to the basic

of Recommended specification E-1.
b) Product of Group II The performance
of product shall conform to the provisions
of clause 4 and clause 5 of JIS A 5362,
hall be de in ee -

tween the parties concerned with deliv-

ry. Table E.3 may be applied for general
specifications.
Table E.3 Performance and performance
verification method of poles

(Excerpt)

Performance item

Service performance
M a)

Durability ¥
Workability

Group II shall be subjected to the agree-
ment between the parties concerned with
delivery,

Table E.3 Performance of body of piles

(Excerpt)

Performance item

Service stage performance

End stage performance ®
Durability
Workability

standard JIS A 5362.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

E.3 Performance
(continued)

Table E.3 (continued)

Performance

It shall be able to be used smoothly
under a load expected during service,
fulfilling the required function.

It shall not fracture under a load
expected in design.
Same performance for joint.

Cracking due to the expected impact,
ageing of material properties or the like

shall not deteriorate the required
performance.

It shall be transported, installed,
assembled and joined safely and easily
without abnormalities detrimental to
use.

Table E.3 (continued)

Performance verification method

See design document, E.7 or
actual results.

See design document, E.7 or
actual results.

E.3 Performance
(continued)

Table E.8 (continued)

Performance

Shall be safe to the regular load
assumed at the time of use, and crack
width shall be less than the permissible

value.

Shall not break due to the load
assumed at the time of end stage.

Durability shall be secured against
deterioration assumed.

Workability for transportation,
installation, assembly, etc. shall be
secured.

Table E.3 (continued)

Performance check method

See design document or E.6.

See design document or E.6.

In order to conform to JIS
A 5362.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

E.3 Performance
(concluded)

Table E.3 (concluded)

Notes * The verification on the safety
shall be made when requested
by the purchaser.

Durability may be verified by
the actual results of similar
products equivalent in water-
cement ratio and/or air
content as well as the
covering of reinforcing bar,
ete. and production method.

b)

Deleted

E.3 Performance
(concluded)

Table E.3 (concluded)

Notes ¥ Confirmation of the end stage
performance shall be made
when requested by the
purchaser.

Durability may be confirmed
by the actual results of such
similar products as are
equivalent in terms of water-
cement ratio and/or covering
of reinforcing bar, ete.

b)

Durability is affected by
air content and production
method.

E.3.2 Performance of joint part

The perf nce of join rt shall
follows,

a) Bending strength of joint part The
joint part sh. br hen it i -
jected to the break bending momen

the end stage performance for the body
specified in E.3.1.

b nnectivit uareness of joint en
f: e joint end face shall ight
angl it ile axis line withi

deviation of 1 mm per 300 mm,

The performance of joint is
included in Table E.3 be-
cause it needs to be the
same as that of body.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E.4 Shape, a) Shape An example of shapes of piles | E.4 Shape, a) Shape An example of shapes of piles The description over-

dimensions and
dimensional tol-
erances

is shown in Figure E.1.

A PC pile has the hollow cylinder body of
the same cross sectign over the entire
length. An ST pile is a PC pile having
the diameter enlarged part at its end. A
knot pile is a PC pile of which the body is
provided with knots. The external diam-
eter of the knot shall fall within such a
range that the performance of the body is
not compromised. Each pile may be pro-
vided with a suitable tip, a joint or a
head, if necessary. The shapes of the
products classified into Group II shall be
as agreed between the parties concerned
with delivery.

Table E.4 Dimensions and dimensional
tolerances of piles

(Excerpt)

External diameter
mm
300 to 600 700 to 1 200

+5 +7
-2 —4

dimensions and
dimensional tol-
erances

is shown in figure E.1.
A PC pile and a PRC pile have a hollow

cylinder body, having a suitable tip, a
joint or a head. if needed. An ST pile has

a diameter enlarged part at its end. The
maximum length of the diameter en-
larged part shall be twice the external
diameter of the diameter enlarged part.
Also, an ST pile may be provided with a
i i joint or if n
The knot pile is a PC pile of which the
body is provided with knots. The exter-
nal diameter of the knot shall be such a
degree that the performance of the body
is not compromised. Also, the knot pile
may be provided with a suitable tip, a

1 r if ne :

lapped is deleted.

Table E.4 Dimensions and dimensional
tolerances of piles °

(Excerpt)

External diameter
mm

700 to 1 200

300 to less
than 700

+5 +7
-2 —4

Correction of erroneous
description.

Specification of dimen-
sional tolerances is clari-

fied.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5873:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E.4 Shape, Table E.4 (continued) E.4 Shape, Table E.4 (continued)

dimensions and
dimensional tol-
erances
(concluded)

Thickness
mm

60 to 150

+Not specified.
-0

Table E.4 (concluded)

— The external diameter of pile shall be

the average of two values measured
along each orthogonal axis in one
cross-section of the body, which is
rounded to integer.

The thickness shall be the average of
four values measured along each
orthogonal axis in one cross-section of

end part of the body, which is rounded

to integer.

The tolerances on external diameters

of the diameter enlarged part and the
knot of pile are not specified.

The tolerances on length of diameter

enlarged part and the interval

between knots of pile are not specified.

dimensions and
dimensional tol-
erances
(concluded)

Thickness
mm

60 to 230

+Not specified.
-0

Table E.4 (concluded)

— The outside diameter of a pile shall be
the average of two values measured
along the axis perpendicular to a cross
section of the body.

— The thickness of a pile shall be the
average of four values measured along
the axis perpendicular to a cross
section of end face of the body.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

E.5 Bar arrange-
ment

The bar arrangement shall be as specified
in clause 7, JIS A 5364 and a design
document. The bar arrangement of piles
that satisfies E.3 shall be determined by
the manufacturer for each product.

E.5 Bar arrange-
ment

The bar arrangement shall be as specified
in JIS A 5364 and a design document.

Ho i 1m
» » eliv-
e her t hat
of the recommended specification may be
adopted in the range in which the product
performance (including the provisions of

E.3) is not compromised. For the bar
arrangement of the piles, the manufac-
turer shall define the bar arrangement so
as to satisfy E.8 for each product.

The description is deleted
because it is unnecessary
for Group II.

E.6 Quality of

concrete

E.6.1 Material and production method

The materials for concrete and the pro-
duction method shall be as specified in
cla

E.6.2 Compressive strength

The compressive strength of concrete
shall be 80 N/mm? or more for the pile of
4.0 N/mm? in effective prestress and

85 N/mm? or more for the pile of over

4.0 N/mm? after the predetermined mate-
rial aging. The compressive strength at
the time of prestress introduction shall be
40 N/mm? or more.

The compressive strength for Group 11
shall be as agreed between the parties
concerned with delivery.

E.7 Quality of
concrete

E.7.1 Material and production method
The material for concrete and the produc-
tion method shall be as specified in JIS A
5364.

E.7.2 Compressive strength

The compressive strength of concrete shall

be verified by the compressive strength of
the sample whlch has been processed by
th as the product or the com-
siv n whi been con-
trolled properly. When the predetermined

material aging is finished, the strength
shall be 80 N/mm? or more for the effective
prestress of 4.0 N/mm?, and the strength
shall be 85 N/mm? or more for the effective
prestress of over 4.0 N/mm®." Moreover,
the compressive strength at the time of
prestress 1ntroduct10n shall be 40 N/mm?
or more.
In addition, products of Group II shall be
subjected to the agreement between the
parties concerned with delivery and the
compressive strength of concrete may be as
i in A of

The description is only for
the compressive strength.
The curing method of test
piece is moved to E.7.1.

Annex A of JIS A 5364 is
deleted because it does not
constitute the provisions
of this Standard.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5873:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

E.7 Test method

E.7.1 Compressive strength test of con-
crete

The compressive strength test of concrete
shall be as specified in JIS A 1108 or JIS
A 1136.

The test piece shall be processed by the
same curing as the product or be con-

11 roperly.
E.7.2 Flexural strength test of product

The flexural strength test of product shall
be as specified in JIS A 5363. The test
for Group IT shall be as agreed between
rties ¢ ith delivery.
a) In the flexural strength test, as shown
in Figure E.2, 3/5 of the length of
pile L shall be supported as a span |,
and the load F equivalent to the flex-

ura}l strength shall be applied at two

points over the centre of the span.
The 1 F be calculated rd-

ing to the following formula in consid-
eration of its own weight.

_40M -mglL
T 6L-10b
where, F: load (kN)
M . flexural strength (kN -m)
L : length of pile (m)
m : mass of pile (t)
g

: acceleration of gravity (use
9.81 m/s?)

bending span (m) A=1.0 as a
reference

[

E.6 Test method

E.6.1 Compressive strength test

The compressive strength test shall be as
specified in JIS A 1132 and JIS A 1108,
or JIS A 1136.

E.6.2 Bending strength test

The bending strength test shall be as

specified in JIS A 5363 and as follows.

The tester shall be of Class 1 or superior

specified in JIS B 7721, or shall be at

least equivalent in allowance thereto.

a) The bending strength of body shall be
tested as shown in figure E.2. The
length of 3/5 of pile length L shall be
supported as a span B, the force F
shall be applied at the centre of the
span, and the loading force F shall be
calculated from the bending moment
according to the following formula.

_40M -mgl
6L-10A

where, F: loading force (kN)
M : bending moment (kN -m)

F

m : mass of pile (t)

g : standard acceleration of grav-
ity (9.81 m/s?)

L : length of pile (m)
A bending span (m) A=1.0

Clauses are replaced.

b=1.0 is taken as a refer-
ence because the bending
span is set at 1.0 m or
more in some flexural
tests of joint.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E.7 Test method | When the effect from the shear force E.6 Test method | When the effect of a shear force seems to | This is based on the re-
(continued) seems to become large at the time of the | (continued) become large at the time of the bending view of the description

flexural strength test, the length of span /
may be made larger than 3/5 of the

length L of pile. The load F shall be cal-
ulat followi mul
nsideration of i eight.
_8M-mg(21-1L)
2/ -b)
: load (kN)
M : flexural strength (kN +m)
L : length of pile (m)
m : mass of pile (t)
g : acceleration of gravity (use
9.81 m/s?)
{: span (m)
b: bending span (m) b=1.0asa
reference
b) It shall be confirmed that the required

performance is satisfied when the load F
equivalent to the flexural cracking
handt 1ti xural

strength are applied.

¢) When the flexural strength test of a
joint is conducted, the seam of joint shall
be aligned with the centre of the span.
Al his time 1 be the length

r joini wo pil

gtrength test, the length of span B may be
made larger than 3/5 the length L of a

pile. In this cage, the loading force shall
b the ing m
according to the following formula.
P 8M -mg(2B—- L)
2(B- 4)
where, F: loading force (kN)

M : bending moment (kN - m)
m : mass of pile (t)

g : standard acceleration of grav-
ity (9.81 m/s?)

B: span (m)
L : length of pile (m)
4: bending span (m) A= 1.0

b) The pile shall be confirmed that it
does not break when it is subjected to the
force F equivalent to the break bending
moment.

¢) For the bending strength test of joint,
the seam of joint shall be made coincident

at the centre of span, then, the procedure
of a) and b) shall be conducted.

method with the change of
performance expression
from bending strength to
flexural strength.

910G : €LESV

VLT



LHUIHAdOY Ad UdLodLOdd

Current edition (JIS A 5373:2016)

Previous edition (JIS A §373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E.7 Test method | E.7.3 Axial-tension flexural strength test | E.6 Test method | E.6.3 Axial-tension bending strength test | This is based on the re-
(continued) of product (continued) (positive/negative alternating repetition view of the description

(reversed cyclic axial-tension flexural
strength test)

The axial-tension flexural strength test

shall be as follows. The test for Group II
shall be as agreed between the parties
ncerned with deli .
a) In the axial-tension flexural strength
test, as shown in Figure E.3, a pile to
which the axial-tension is applied shall
be supported as a span [/, and the load F
equivalent to the flexural strength shall
applied at two position r the cen-
tre of the span. The load F shall be calcu-
lated according to the following formula
in consideration of its own weight.

axial-tension bending strength test)

The axial-tension bending strength test
shall be as follows.

The tester shall f Class 1 or superior
ified in JIS B or shall be at
least equivalent in allowance thereto.
a) For the axial-tension bending strength
test of the body, as shown in figure E.3,
the span part of B of the pile with the
axial-tension N shall be supported, and
the force F shall be applied at the centre
of span. According to the following for-
mula, the loading force F shall be calcu-

1 from th nding momen

method with the change of
performance expression
from bending strength to
flexural strength.

The span is specified as

B 27.0; however, it is
made [ > 7.0 as a reference
in consideration of the
case where it is under 7m
due to the knots, ete.

According to the past
records of the flexural
test, the fact that the
effect of shearing force
becomes small if I 26D +
1.0 m is satisfied.
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Current edition (JIS A 5373 :2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

In the case of a positive load,

F

_ 8M -mg(21-L)-85N

2(1-b)

In the case of a negative load,

-F

where, F:
. flexural strength (kN -m)
: length of pile (m)

: mass of pile (t)

@ I ~ X

e~

_—8M -mg(2b-L)+8N g

2(1-»)
load (kN)

: acceleration of gravity (use

9.81 m/s?)

: span(m) /27.0 asa refer-

ence

: relative deflection of centre

part (m)

: axial-tension (kN)
: bending span (m) b=1.0 as a

elerence

In the case of a positive force,

F

_8M -mg(28~ L)-85N

2(B- 4)

In the case of a negative force,

_ —8M -mg(2A-L)+85N _

~F= (8- 4) ™
where, F: loading force (kN)

M . bending moment (kN -m)

m : mass of pile (t)

g : standard acceleration of grav-
ity (9.81 m/s?)

L : length of pile (m)

B: span(m) B217.0

& : relative deflection of centre
part (m)

N: axial-tension (kN)

A: bending span (m) A=1.0
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E.7 Test method |b) The axial-tension N, load F, and num- | E.6 Test method |b) The axial-tension N, loading force F, This is based on the re-
(concluded) ber of positive/negative alternating cycles | (concluded) and positive/negative alternating number | view of the description

shall satisfy the following conditions.

3) While the axial-tension N is applied,
the repeated load F shall be 1/1.2 each of
the flexural cracking strength and the
ultimate flexural strength, The number
of cycles shall be 10 or more.

One cycle is defined as one positive/
negative sequence.

¢) It shall be confirmed that the required
performance is satisfied when the load F
equivalent to the flexural cracking
stre nd the ultimate flexural
strength are applied after the completion
of positive/negative alternating repeti-
tion.

E.7.4 Shearing gtrength test of product
The shearing strength test of product
shall be as specified in JIS A 5363 and
as follows. The test for Group II shall be

e etween the parties concerned
with delivery.
The shearing strength test shall be con-
ducted as shown in Figure E.4 or

Figure E.5. The load F to be applied in
the case of Figure E.4 shall be calculated

according to the following formula.

of cycles shall satisfy the following condi-
tions.

3) While the axial-tension N is applied,
the repeated loading force F shall produce
the moment of 1/1.2 each of the crack
bendin men he ndi
moment. The number of cycles shall be
10 or more.

One cycle is defined as one positive/
negative sequence.

¢) It shall be confirmed that the pile does
not break when it is subjected to the

force F equivalent to the break bending
moment after the completion of positive/
negative alternating repetition.

In addition, the loading force F shall be

calculated according to the formula speci-
fied in a). :

E.6.4 Shear strength test

The shear strength test of body shall be
as specified in JIS A 5363 and the follow-
ing.

The tester 1 be of 1 rior
specified in JIS B 7721, or shall be at

least equivalent in allowance thereto.
The shear strength test of body shall be
conducted using the method shown in
figure E.4 or figure E.5. When using the
method shown in figure E.4, the loading
force shall lculated from hear
strength according to the following for-

mula.

method with the change of
performance expression
from bending strength to
flexural strength.

The provision is revised
because the shearing
breakage test on the load-
ing to simple beam is pos-
sible in the shearing test.
The performance of joint is
included in Table E.3 be-
cause it needs to be the
same as that of body as
the general performance.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

No. and title of
clause

Content

No. and title of
clause

Content

Reason for revision

F =20
where, F: load (kN)
Q : shearing gtrength (kN)

Deleted

F=2Q
where, F: loading force (kN)
Q: shear strength (kN)

E.6.5 Measuring method of squareness of
joint end face
For the measurement of squareness of

the joi a re shall a
it in line with the axis of external diam-

eter il the amount of inclina-

tions about the external diameter of a

il 11 be measured.

Recommended
specification E-1
Prestressed con-
crete piles

E-1.1 OQOutline

This recommended specification describes
the prestressed concrete piles in Group 1
of piles (hereafter referred to as piles) in
Annex E.

PC pilei i e Cross-

section over the entire length. An ST pile

i ile having the diameter enlarge

part at its end. A knot pile is a PC pile of
which the body is provided with knots,

Recommended
specification E-1
Prestressed con-
crete piles

E-1.1 Outline

This recommended specification describes
the prestressed concrete piles in Group I
of piles (hereafter referred to as “PC

piles”) in Annex E. The pile with diam-

eter enlar rt at its en T pile) and
that provided with knots on the body
(knot pile) are included.

The names of piles are
defined.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E-1.3 Perfor- Th rformance of pile 11 fol- E-1.3 Perfor- E-13.1 nding strength This is based on the re-
mance lows. mance Th i £ i nd | view of the description

-1.3.1 Fl i rength ile ioin s foll miithod with the change of

T ral eracking strength of pil a) Pile body The PC pile body shall be | EErIOTRance expresson
: P . . from bending strength to
hall least the valu ecified i subjected to the bending strength test as flexural strength
mmended specification E-1 Table 1 specified in E-1.6.2. When it receives the : )

n commen specification E-1 crack bending moment specified in recom- | The connectivity of joint is
Table 2, ended specification E-1 tables 1 2, |included in E-1.4.
E-1.8.2 Ultimate flexural strength it shall not produce any crack. Also, the

. . PC pile body shall not break with the
e ultimate fle 1 ngth of pile . .
. . value of break bending moment specified
t 1 ified i . ) .
. . inr n specification E-1 tables 1

Recommended specification E-1 Table 1 )
and Recomm ecificati - an = L
Table or the joint the ultimate flex- p n e PC pi n 1l be

ural strength shall be at least the value

E-1 Table 1.

E-1 hearing cracking stren

The shearing cracking strength of piles
shall be at least the value gpecified in

mmen specification E-1 Table 3.

E-134 imate flexural strength
ltimate flexural strength of pil
1 h lue specified i
ommen ecification E-1 Table 3.

jected to the bending str h te

ecified in E- a hall break
with th 1 eak in men
ified in r nde ificati
E-1 table 1,
E-1. r strength

The PC pile bedy shall be subjected to the
bending strength test a ecified in
E-1.6.4. When it receives the shear crack

ficati -1 le 3. it shall IO :

nyg reover, it shall T
with the value of shear break strength
ified i nded ificati
E-1table3.

E-1.3.3 Connectability (squareness of

joi nd face

The joint en e shall ight angles
ith the pile axis line within the devia-

tion of 1 mm per 300 mm.

The provision of connectiv-
ity is changed to that of
shape, dimensions and
dimensional tolerances.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause )
E-1.3 Perfor- Recommended specification E-1 Table 1 E-1.3 Perfor- Recommended specification E-1 Table 1 Terms are altered.
mance Dimensions and flexural strength (when | mance Dimensions and bending strength (at
(concluded) axial-tension N = 0 kN is exerted) (concluded) application of axial-tension N = 0 kN)

Recommended specification E-1 Table 2
Axial-tension flexural strength of piles

Flexural cracking strength
Ultimate flexural strength
Recommended specification E-1 Table 3
Shearing strength of piles
in, ing strength

Ultimate flexural strength

Recommended specification E-1 Table 2
Axial-tension flexural strength of piles

When the axial-tension flexural strength
test and the reversed cyclic axial-tension
flexural strength test are conducted as
the performance verification of the body
of pile, the intermediate diameter among
diameters of usually manufactured piles
shall be used as the representative exter-
nal diameter. The axial tension at this
time shall be N;.

Recommended specification E-1 Table 2
Axial-tension bending strength

Crack bending moment

Br ing moment

Recommended specification E-1 Table 3
Shear break strength

Shear crack gtrength
Shear break strength

Recommended specification E-1 Table 2
Axial-tension bending strength

When the performance check of the PC
pile body involves the axial-tension bend-
ing strength test and the positive/
negative alternating repetition axial-
tension bending strength test, the repre-
sentation external diameter shall be
around the middle diameter of piles
which are usually manufactured. The
axial tension at this time shall be Na.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E-1.4 Shape, The maximum length of the diameter E-1.4 Shape, An ST pile is a PC pile having a diameter | The shapes of ST pile and

dimensions and
dimensional tol-
erances

enlarged part of ST pile shall be twice the
external diameter of the diameter en-
larged part. The maximum external di-
ameter of knots of knot pile shall be the
external diameter plus 150 mm or under
for the external diameter of 450 mm or
under, and the external diameter plus
200 mm or under for the external diam-
eter of 500 mm or more. The interval
between the knots shall be 1 m.

Recommended specification E-1 Figure 1
Shape of pile !

¢) The requirements of knots and inter-
val between knots are added.

Recommended specification E-1 Table 4
Dimensions and dimensional tolerances

— The external diameter of pile shall be
the average of two values measured
along each orthogonal axis in one
cross-section of the body, which is
rounded to integer,

— The thickness shall be the average of
four values measured along each
orthogonal axis in one cross-section
of end part of the body, which is
rounded to integer,

— The tolerances on external diameters
of the diameter enlarged part and
the knot of pile are not specified.

— The tolerances on length of diameter
enlarged part and the interval be-

] F il ified

dimensions and
dimensional tol-
erances

enlarged part at its end. The maximum
length of the diameter enlarged part shall

be twice the external diameter of the
diameter enlarge part.

A knot pile is a_ PC pile of which the body
is provided with knots. The external

diameter of a knot part shall be in the
range in which the performance of the
body is not compromised, and for that
whose external diameter is 450 mm or
less, it shall be not more than the said
external diameter + 150 mm, and for that
whose external diameter is 500 mm or
more, it shall be not more than the said
external diameter + 200 mm. Moreover,
the interval between knot parts shall be
1 m. Moreover, the interval between knot
parts shall be 1 m.

Recommended specification E-1 Figure 1
Shape of pile

Recommended specification E-1 Table 4
Dimensions and dimensional tolerances

— The outside diameter of a pile shall
be the average of two values mea-
sured along the axis perpendicular to
a cross section of the body.

— The thickness of a pile shall be the
average of four values measured
along the axis perpendicular to a
cross section of end face of the body.

knot pile are described in
Annex, and only numerical
values of dimensions are
described herein.

The dimensional toler-
ances are clarified.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5378:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E-1.5 Bar a) ... The gap between the prestressing E-1.5 Bar a) ... The gap between the prestressing The description when the
arrangement tendon and the reinforcing bar shall be arrangement tendon and the reinforcing bar shall be 1 | reinforcing bars are
one or more times their diameters, and or more times their diameters, and shall | arranged in order to join
shall be at least 4/3 of the maximum di- be 4/3 or more times the maximum di- the pile heads is added.
mension of coarse aggregates. When re- mension of coarse aggregates.
inforcin ranged in order t
join the pile heads, etc., the arrangement
of reinforcing bars and the required quan-
i inforcing bars shal -
min the partie
concern ith deliver
E-1.7 Test The mass of the body of PC pile used for | E-1.6 Strength In addition, the mass of PC pile body Rounding method of num-
method the calculation of loading ghall be the test used for calculation of a loading force .| |bers is made clear.

value specified in Recommended Specifi-
cation E-1 Table 5.

Recommended specification E-1 Table 5
Mass of PC piles

... is calculated according to the following

formula and rounded off to the third deci-
mal place ....
Deleted

may be as specified in recommended
specification E-1 table 5.

Recommended specification E-1 Table 5
Mass of PC piles

Note @ ... is calculated ... is rounded off

to th I imal place in rdance
with JIS Z 8401.
E-1.6. ement test of ness
of joint end face

he m rement tes he squarenes
of a joi e shal a cified in

E.6.5.

The measuring method of
squareness with limited
instruments is deleted
because the usage of other
reasonable measuring
instruments and measur-
ing methods are made
available.
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Current edition (JIS A 5373:2016)

Previous edition (JIS A 5373:2010)

Reason for revision

No. and title of Content No. and title of Content
clause clause
E-1.8 Inspec- 2) Performance As the inspection of the |E-1.8 Inspec- 9) Performance For the inspection of the | The expression of perfor-
tions performance of flexural cracking tions bending crack strength of the body, two mance is changed.-

E-1.8.3 Inspec-
tion method

a) Final inspec-
tion

strength, two arbitrary piles per lot shall
be taken and inspected as specified in
E-1.7.2. If both of the two conform to
E-1.3.1, the lot shall be accepted. If nei-
ther of the two conforms, the lot shall be
rejected. If only one of the two does not
conform, the lot shall be reinspected. In
the reinspection, four more piles shall be
taken from the lot, and if all the four
conform to the provisions, the lot shall be
accepted after the first non-conforming
product is eliminated. If one or more of
them do not conform in the reinspection,
the lot shall be rejected.

In the inspection of the ultimate load of
the body, one of the first two piles in the
inspection of the flexural cracking
strength shall be inspected as specified in
E-1.7.2. Ifit conforms to the provisions
of E-1.3.2, the lot shall be accepted. Ifit
does not conform, two more piles shall be
taken from the lot and reinspected. If
both of them conform to the provisions,
the lot shall be accepted after the first
non-conforming product is eliminated. If
one or more of them do not conform in the
reinspection, the lot shall be rejected.

E-1.8.3 Inspec-
tion method

a) Final inspec-
tion

arbitrary piles per one lot shall be taken
and inspected as specified in E-1.8.2. If
both of the two conform to E-1.3.1, the lot
shall be accepted. If neither of the two
conforms, the lot shall be rejected. If
only one of the two does not conform, the
lot shall be re-inspected. In the
re-inspection, four more piles shall be
taken from the lot, and if all the four
conform to the provisions, the lot shall be
accepted after the first non-conforming
product is eliminated. If one or more of
them do not conform in the re-inspection,
the lot shall be rejected. The bending
break strength of the body shall be in-

spected as follows. One of the first two
piles for bending crack strength inspec-
tion shall be inspected as specified in
E-1.6.2. When it conforms to the provi-
sions of E-1.3.1, the lot shall be accepted.
If it does not conform, two more piles
shall be taken from the lot for
re-inspection, and if both of them conform
to the provisions, the lot shall be accepted
after the first non-conforming product is
eliminated. If one or more of them do not
conform in the re-inspection, the lot shall
be rejected.
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