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1 General

1.1 Objective

This manual aims to contribute to the rationalization of road bridge maintenance and

management in municipalities in the Hokuriku region and provides standard
procedures and methods that can be used as references in a series of inspections,
judgements, repairs, and renewals. It is desirable for municipalities to modify and

utilize them to suit their actual circumstances, based on their individual natural and

social environments.

[Commentary]

The Hokuriku region covered by this manual comprises four prefectures, as shown in Fig.1.
Plenty of deicer is sprayed on highways during winter. In coastal areas, many chloride ions are blown
by seasonal wind. Therefore, road bridges are prone to chloride attack. Furthermore, the alkali-silica
reaction (hereinafter referred to as ASR), which is mainly caused by andesite, is occasionally observed.
Some bridges have deteriorated in combination. These phenomena reduce the performance of road
bridges at an early stage, which is faster than the progress of aging deterioration on a national average.
Therefore, there is a demand for proposals for maintenance and management procedures and methods
that respond to early deterioration in the Hokuriku region, which is different from the uniform road

bridge management system that looks at the entire country from a macro perspective.

Fig.1 Regions covered by this manual



Based on this, from 2014 to 2022, “the Cross-ministerial Strategic Innovation Promotion
Program (SIP)”, Hokuriku Regional Development Association, and Japan Society of Civil Engineers
for subsidized research have been implemented. Collaborating with industry, government, and
academia, universities and technical colleges, as shown in Table 1, promoted the elucidation of the
early deterioration mechanism of concrete bridges and the development of a management system that

considers the performance related to material and structures.

Table 1 Participating Universities and Technical Colleges

Prefecture | Universities and Technical Colleges

Nagaoka University of Technology (NUT),

Niigata
National Institute of Technology, Nagaoka College (NITNC)

Toyama Prefectural University (TPU),
Toyama
University of Toyama (UT)

Kanazawa University (KU),

Ishikawa Kanazawa Institute of Technology (KIT),

National Institute of Technology, Ishikawa College (NITIC)
University of Fukui (UF),

National Institute of Technology, Fukui College (NITFC)

Fukui

The procedures and methods described in this manual are the results of these
activities. In particular, from 2017 onwards, the professors listed in Table 2 visited the
municipalities at Toyama prefecture, Ishikawa prefecture, Fukui prefecture, and the
Jyouetsu area in the Niigata prefecture, shown in Table 3, and conduct interview surveys.
Also they exchanged opinions with the Center for Structural Maintenance Research
(CAESAR) at the Public Works Research Institute who is a national research
corporations, and Japan Construction Consultants Association Hokuriku Branch. As
shown in Fig. 2, the municipalities visited accounted for 94% of each prefecture. By doing
so, we attempted to match the academic proposals of experts with the actual
maintenance situation and management of road bridges in municipalities. As shown in
Table 4, it became clear that many municipalities have common issues, and this manual
describes standards based on these needs. However, the natural and social environments
differ between individual municipalities, such as sea-side or inland locations and many
or few bridges. Therefore, it is desirable to modify this standard procedure and method

according to the actual situation in each municipality.



Table 2 Interviewing professors for municipalities

Name Affiliation Name Affiliation
Ito Hajime TPU Tsuda Makoto NITIC
Ibayashi Kou NITNC Terayama Kazuki | NITIC
Uchida Shinya TPU Hanaoka Daishin KIT
Kubo Yoshimori KU Fukada Saiji KU
Kurihashi Yusuke KU Maeda Kenji NITIC
Kouno Tetsuya uT Miyazato Shinichi | KIT
Suzuki Keigo UF Miyashita Takeshi | NUT
Tachibana Junzo TPU Yanagida Ryohei KU
Tanaka Yasushi KIT Minowa Keisuke NITFC
Table 3 Interviewed municipalities
. . Area No. of )
Prefecture Municipality Population . Location
(km?) | bridges
Niigata Joetsu C. 193,039 973.8 1,146 | Sea-side
(Jyouetsu) | Itoigawa C. 43,897 746.2 525 | Sea-side
Toyama Toyama C. 417,760 | 1,241.7 2,222 | Sea-side
Himi C. 48,671 230.6 360 | Sea-side
Asahi T. 11,936 227.4 122 | Sea-side
Takaoka C. 172,535 209.6 1,200 | Sea-side
Imizu C. 93,289 109.4 492 | Sea-side
Nanto C. 51,171 668.6 923 | Inland
Oyabe C. 30,162 134.1 449 Inland
Nyuzen T. 24,894 71.6 450 | Sea-side
Uozu C. 40,253 200.6 239 | Sea-side
Namerikawa C. 33,023 54.6 293 | Sea-side
Kamiichi T. 19,429 236.7 199 | Inland
Tateyama T. 25,021 307.3 312 Inland
Tonami C. 47,462 127.0 608 | Inland
Ishikawa Kanazawa C. 466,183 468.6 1,388 | Sea-side
Kahoku C. 34,293 64.4 90 | Sea-side
Wajima C. 26,312 426.3 446 | Sea-side
Nomi C. 48,934 84.1 252 | Sea-side
Hakusan C. 109,581 754.9 369 | Sea-side
Uchinada T. 26,943 20.3 7 | Sea-side
Hodatsushimizu T. 12,805 111.5 132 | Sea-side
Nonoichi C. 55,297 13.5 220 Inland
Komatsu C. 106,905 371.0 473 | Sea-side
Tsubata T. 37,618 110.6 174 Inland
Suzu C. 14,574 246.9 171 | Sea-side
Kaga C. 67,357 305.9 356 | Sea-side




Table 3 Interviewed municipalities (Cont.)

Prefecture Municipality Population Area N,O' of Location
(km?) | bridges

Ishikawa Nakanoto T. 18,102 89.5 244 Inland
Noto T. 15,810 273.3 303 | Sea-side
Anamizu T. 7,623 183.2 92 | Sea-side
Nanao C. 49,645 318.3 455 | Sea-side
Shika T. 18,945 246.8 274 | Sea-side
Hakui C. 20,311 81.9 166 | Sea-side
Kawakita T. 6,144 14.6 36 Inland

Fukui Fukui C. 264,344 536.4 1,771 | Sea-side
Echizen T. 21,021 153.2 225 | Sea-side
Sabae C. 68,397 84.6 399 | Inland
Obama C. 29,534 233.1 402 | Sea-side
Katsuyama C. 23,392 253.9 349 Inland
Echizen C. 83,184 230.7 675 Inland
Tsuruga C. 66,060 251.4 307 | Sea-side
Ikeda T. 2,604 194.7 99 Inland
Mihama T. 9,609 152.4 130 | Sea-side
Sakai C. 89,648 209.7 599 | Sea-side
Eiheiji T. 18,105 94.4 162 Inland
Ono C. 31,258 872.4 444 | Inland
Minamiechizen T. 9,960 343.7 268 | Sea-side
Ohi T. 8,007 212.2 329 | Sea-side
Wakasa T. 13,908 178.7 472 | Sea-side
Awara C. 29,933 117.0 135 | Sea-side
Takahama T. 9,865 72.4 139 | Sea-side

(At the time of interview)

B done Onot yet
in Jyouetsu area, Niigata prifecture
in Toyama prefecture
in Ishikwa prefecture
in Fukui prefecture
0% 25% 50% 75% 100%

Fig. 2 Percentage of interviewed municipalities



Table 4 Common issues identified in interviews

Cause |No Issue %* Section

It is difficult to develop human resources in the
workplace through on-the-job training (OJT)
Human because there are few staff who are familiar with
resources bridges, staff cannot concentrate on bridge
maintenance, and they change every two or three
years.

Few opportunities to obtain information on the
latest technology.

Even corrective maintenance is a problem, and a shift
to preventive maintenance cannot be planned.
Deterioration due to chloride attack and ASR is
progressing.

Initial defect has existed and it makes deterioration|
progressing.

For bridges that are easy to inspect, staff who are not
_ confident in their technical capabilities want to 80 4
Inspection inspect them without using machines.

S

100 6

Support 100 6

Budget 100 3

Deterio- 80 2

ration 90 9

® 0| ||

@ A series of inspection, judgment, and repair manual

is desired. 100 3

Appropriate repair methods and their effects are
unknown.

The life of the bridge is extended without repairing,

© | as much as possible, and if the safety and usability | 100 5

of the bridge cannot be satisfied, it will be renewed.

100 5

Repair

% Percentage of issued municipalities out of all municipalities interviewed
This manual was arranged for the Hokuriku Region. However, streamlining the
maintenance and management of road bridges in municipalities is a nationwide issue?,

and we believe that this will serve as a reference for other regions as well.

1.2 Term definition

This manual defines terms as follows:
Short-span bridge: A bridge with a length of 2 m or more and less than 5 m. Includes
culvert boxes and slab bridges with overburdens of less than 1 m.
Corrective maintenance: Although there is no problem with the function of the
structure, early measures should be taken to delay the
progress of deterioration.
Preventive maintenance: There is a possibility that the function of the structure will

be hindered, and measures should be taken.

[Commentary]



Regarding short-span bridges, the Hokuriku region has a lot of irrigation water for
agriculture, and there are many bridges of less than 5 m across it. In addition, in
inspections by some municipalities, bridges with a length of less than 6 m were classified
as bridges with short spans. In such cases, bridges with a length of less than 6 m may be
considered short-span bridges if there is no problem in practical use.

Regarding corrective and preventive maintenance, consider a relatable situation to
explain the concept; the medical act of going to the dentist after having a decayed tooth
corresponds to corrective maintenance. In contrast, daily tooth brushing corresponds to
preventive maintenance. Corrective maintenance involves pain for humans, and in the
case of road bridges, the risk of collapse. In general, corrective maintenance requires a
temporarily high treatment cost, whereas preventive maintenance flattens the

treatment cost and can be reduced.

2 Application target

The procedures and methods described in this manual are applicable to short-span
bridges managed by municipalities in the Hokuriku region, which are not emergency
transportation roads or the overpasses of roads and railways, have no significant

initial defects, and have low traffic volumes.

[Commentary]

According to the pavement inspection guidelines of the Road Bureau of the
Ministry of Land, Infrastructure, Transport, and Tourism, as shown in Fig. 3, roads are
classified into four categories according to their characteristics. Based on this, road
bridges were classified into four groups, as listed in Table 5. Group C was the target for
applying this manual. That is, it is a short bridge that does not overpass emergency
transit roads, roads, or railroads, and has low traffic (e.g., less than 1000 vehicles/day).
In addition, initial defects, such as insufficient cover, as shown in Fig. 4, lead to spalling
of the superstructure concrete because the preconditions for the design are not ensured.
Therefore, it cannot be said that the simple procedures and methods shown in this
manual will ensure the safety of bridges with significant initial defects, even for a
community road, hence, they are excluded from the application target.

In the Hokuriku region, some road bridges have ASR, as shown in Figs. 5 and 6.
In addition, as shown in Fig. 7, after repairing the chloride attack, some parts
deteriorated again because of macrocell corrosion. These are subject to application.

In addition, all construction years were covered. In other words, it has been



pointed out that the floor slabs before 1979 were thinner than the current standards,

and that they could easily fall off due to fatigue, but the traffic volume of large vehicles

on municipal roads in the Hokuriku region was small. In addition, in 1986, the Ministry

of Construction issued a "temporary countermeasure against alkali-aggregate reactions”

but in the Hokuriku region, ASR has progressed in some buildings even after that.

Therefore, there is no particular classification by construction year.

Characteristic Classification Main road (image)
High-standard arterial roads
(roads with high service A &
=3
standards that require high- z o
. < 5 5
(¢3
speed driving) =28l
S <
. e 8
Rapidly damaged roads (e.g. roads B \ - 3 %
with a lot of heavy vehicle traffic) e 8.93
o &
2 J -
5 2 5
) D <
30 8B
o B c
Slowly damaged roads (e.g. roads c o o =
o = Q
with little heavy vehicle traffic) 3 = 3 E,L
@S 2 5
S o o /
. 5 2 =
Community road (Damage =) 4 . £
O —e
- (@]
progresses extremely slowly, D ! _’;.
long life if there is no impact of 3_
occupation construction) 8

Note: The selection of roads for each classification was determined by each road administrator. (This

is simply an image. For example, even if it is a municipal road, it is acceptable to classify it as

Category B at the discretion of the road administrator.)

Fig. 3 Image of road classification indicated in pavement inspection procedure

Table 5 Classification of road bridge maintenance (draft)

Group Subject
A Emergency transport road bridges, Overpasses, Bridges with a length of 15 m or more
B Other than the above, for example, bridges with a length of 5 to 15 m
C Other than the above, for example, bridges with a length of less than 5 m and less traffic
Bridges with short design life and low traffic volume,
P Bridges in depopulated areas that may be removed in the future




Fig. 4 Short-span bridges where superstructure concrete has fallen due to initial defect
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Fig. 5 Map of bridges where ASR occurred




Fig. 7 Example of re-deterioration due to macrocell corrosion after patch repair

It is desirable to maintain and manage long bridges and important bridges that
are not applicable, using the same procedures and methods as national roads,
expressways, and prefectural roads. If you want to identify the cause of deterioration,
you can refer to the "Concrete Crack Investigation, Repair, and Reinforcement
Guidelines -2022-" published by the Japan Concrete Institute. Furthermore, regarding
the maintenance and management of bridges that are clearly degraded by salt damage
and ASR, please refer to the CAESAR web page shown in Table 6; the "Chloride attacked
bridge maintenance manual (draft)" of the Hokuriku Regional Development Bureau and
"Guidelines for Repair and Reinforcement of Bridge Piers and Abutments of Road
Bridges Degraded by Alkali-Aggregate Reaction (Draft)" by the Kinki Regional

Development Bureau of the Ministry of Land, Infrastructure, Transport, and Tourism

are helpful.
Table 6 Web page by CAESAR
) https!//www.pwri.go.jp/caesar/technical-information/manual/check-
Inspection
and-research.html
Renai https!//www.pwri.go.jp/caesar/technical-information/manual/operation-
epair
P and-maintenance.html




3 Maintenance procedures

The standard maintenance procedure for the superstructure and substructure of a

concrete bridge is the flow of inspection, judgement, repair, and replacement shown in
Fig. 8 and Table 7.

Start <

here are initial defects such as Yes

honey corns. or insufficient covers. Repair

No

here are peeling. floats. rusts. or cracks
with over 0.5mm width.

No

Contact
an expert

There are floats or cracks at repair part.

No

Distance of coastline is within 200m.
Or de icersof 12kg/m/y or more is
scattered.

There are cracks

There are cracks
like melon.

like melon.

here are cracks
with over 2mm
width,

There are peelings
or cracks with over
5mm width.

ompared to previous
nspection result. crack width
increases 0.5mm over.
or peeling increases.

There are peelings
or cracks with over
Imm width.

here are peelings
or cracks with over
2mm width,

Yes No

Diameter of expose
rebaris reduced to
80% or less.

here are floats.

Yes
Soundness IV rusts, or cracks with over Soundness IV
No 1mm width.
Soundness III | Removal l | Renewal | g Soundness Il
No T | Removal | l Renewal I

Yes
Chloride acts strongly.

No
Strengthening After crack Strengthening Whole patch repair
inspection injection, liner inspection

Fig.8 Standard maintenance flow for concrete bridge superstructure and substructure

Table 7 Classification of soundness?

I I I11 v
Soundness | Preventive maintenance phase | Early action phase

Emergency phase
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[Commentary]

According to the report by a subcommittee about “Maintenance Priority
Research for Concrete Structures” in the Japan Society of Civil Engineers, if the level of
maintenance and management is not set as high as for short-span bridges managed by
municipalities in the Hokuriku region, and if third-party effects can be ignored because
they cross agricultural irrigation water, the life cycle cost is the lowest in the scenario of
decommissioning after usage to the limit of load-bearing capacity. In other words, it is
most economical to avoid a strategy-less repair scenario. Therefore, in this flow,
preventive maintenance is not performed, and corrective maintenance is performed only
when repair effects can be expected. That is, for chloride attack, repairs are performed
when there is no significant decrease in the yield strength, that is, when the weight loss
of the reinforcing bars is small. In addition, the ASR is repaired when the progress rate
of deterioration is slow, that is, when the increase in the crack width is small. In
particular, according to Fig. 9, 80% of the cases in which the progress of ASR
deterioration is stopped have minor cracks. Therefore, even if there is a possibility of an
ASR, it is not necessary to judge the necessity of repair by just one inspection, but rather
by the comparison with the previous inspection (here, a visual inspection five years ago
is assumed). It was decided to remove an abandoned bridge or replace it only if the crack
width was increased by 0.5 mm or more. If the crack width of the ASR is already large
and in progress, it will be cheaper to replace the short-span bridge because repair will

not slow the deterioration progress.

May reinforce ' rebar break few

Should repair //__
-

significant cracks ~ 20%
May repair start of A

deterioration
Only observation minor cracks 80%

10 20 30 40 50
Years after completion

Fig.9 Degradation progress image of a concrete structure with ASR?)

The items to be inspected in this flow are the width and shape of the cracks,
spalling, floating, and rust liquid. Here, cracks like melon, are the main feature of ASR
deterioration and can be determined by non-experts without special equipment. In

addition, in high-strength pretensioned PC girders, even if cracks due to corrosion do not
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occur, rust juice may be generated, and the steel may break®. Therefore, not only the
presence of cracks but also the presence of floats and rust juice should be considered.

Even in the Hokuriku region, where airborne chloride ions are high, according
to PWRI data No. 3175 "National survey of airborne chloride (IV)" p.27, if the distance
from the coastline exceeds 300 m for more than 100 years, it is estimated that the rebar
will not corrode. Subsequently, according to the National Research Institute Material No.
55 "Chloride attack countermeasures for concrete bridges" p.60, it is estimated that if
the distance from the coastline exceeds 700 m, the reinforcing bars will not corrode.
Therefore, if maintenance is to be performed at a level that does not allow the corrosion
of reinforcing bars, it is desirable to classify the effects of a chloride attack using a
threshold of 700 m from the coastline. However, short-span bridges managed by
municipalities should be maintained at a level that prevents collapse while allowing the
corrosion of reinforcing bars. Here, the closer the coastline, the more the deterioration
progresses®, and it has been pointed out that repair is necessary as soon as the
deterioration becomes apparent, especially within 200 m®. Therefore, this flow classifies
the influence of chloride attacks at a threshold of 200 m from the shoreline.

In the Hokuriku region, anti-freezing agents are rarely sprayed onto municipal
roads. However, chloride ions attached to vehicles on highways and national roads may
affect the nearby municipal roads. Figure 10 shows the relationship between the amount
of de-icer sprayed and the surface chloride ion concentration on the highway under the
Central Nippon Expressway. In addition, for the above-mentioned coastal chloride attack,

the threshold may be 200 m from the coastline. According to the Japan Society of Civil

_____________________________

Expected chloride ion concentration (kg/m?3)

0 5 10 15 20 25
Amount of sprayed de-icer (kg/m)

Fig.10 Relation between de-icer amount and surface chloride ion concentration”
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Engineers 2018 Concrete Standard Specifications [Maintenance] p.143, the surface
chloride ion content is equivalent to 3.0 — 4.5 kg/m3. Therefore, when these two values
were compared, the amount of the de-icer applied was equivalent to 11 — 17 kg/m/y.
Therefore, the threshold for this flow classifies the effects of the chloride attack at a de-
icer application rate of 12 kg/m/y.

It is thought that the cracks and floats in the repaired part were caused by re-
deterioration. In this case, it is necessary to clarify which of the repair period, repair
material, repair area, amongst others had an adverse effect and it will used to take
measures against similar situations in the future. Therefore, inquiries were made to
experts in the Hokuriku region, such as university and technical college teachers, and
concrete consultants, as shown in Table 2.

The advantage of using this flow for municipalities is that 1) it is possible to
select a measurement method without specifying the deterioration factor, 2) the basic
inspection objects are only crack width, peeling, rust juice, float, and more, and 3) it can
deal with corrective maintenance, which is an upcoming issue. In particular, for 3), @
in Table 4 was considered. Regarding 1), if the inspector makes effective repairs
immediately after inspection using temporary scaffolding, maintenance can be
rationalized without ordering the individual design and its repair again. Thus, @ can
be solved in Table 4.

Here, priority is given to superstructures and substructures, which are the main
members that affect the performance of road bridges, rather than to balustrades, ground
guards, expansion devices, and bearings. In addition, according to the above-mentioned
National Research Institute Material No. 55 "Chloride attack countermeasures for
concrete bridges" p.75, the degree of damage to the superstructure and substructure
tends to be the same. Therefore, a standard maintenance flow was formulated without
distinguishing between the superstructure and the substructure.

In addition, many road bridges managed by municipalities in the Hokuriku
region are made of concrete, with a few steel bridges. Therefore, this manual covers the
procedures for the inspection, judgement, repair, and replacement of concrete bridges.
For the flow of maintenance and management of steel bridges, refer to the "Steel
structure series 18, Durability verification manual for corroded steel structures" edited
by the Japan Society of Civil Engineers, Steel structures committee, Subcommittee about

steel structures residual load-bearing performance evaluation and durability

Supplement: De-icer based on sodium chloride, potassium acetate, sodium acetate, potassium
formate and sodium formate promote ASR. Therefore, they should not be used in the Hokuriku
region.
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improvement policy research” and more. will be helpful. According to this, for example,
if the amount of the deicer sprayed is 1 kg/m2/year or less, the effect on weathering steel
girders is small. It is also known that weathering steel girders can be used in coastal
areas where the amount of airborne chloride ions is 0.05 mdd or less. Referring to this
information and the flow in Fig. 8, it is desirable to formulate procedures for inspections,
evaluation judgments, repairs, and renewals specific to steel bridges. The methods

described in the following sections can also be applied to steel bridges:

4 Inspection method

(1) If the soundness of the previous periodical inspection was I or II, it may be
inspected with a simple method such as using a tablet or a simple check sheet.

(2) If the previous periodical inspection showed that the soundness was III and close
visual inspection is possible without the need for a special scaffolding, it is
desirable to have an inspection by an expert such as a consultant. In some cases,

Comprehensive ordering may reduce outsourcing costs.

(3) In some cases, new technologies such as monitoring and Al can support inspections.

[Commentary]

Regarding (1), based on ® in Table 4, if there is little risk of a bridge collapse, we
recommend inspection by a simple method. Here, for some bridges managed not only by
the Niigata City, Itoigawa City, Sanjo City, Tonami City, Shunan City, and Kyrgyzstan,
Cambodia, inspections using tablets®: 9. 10 have been put into practical use, and the
rational effect has been confirmed.

In addition, for some bridges managed by Kaga City, inspection using a simple

sheet with limited items was implemented, and the effect of rationalization was
confirmed.
(2) If the soundness of the previous periodic inspection is III, an expert should inspect
with conventional close-up visual inspection to evaluate the possibility of collapse within
five years. However, robotic technology, including drones and high-performance cameras,
have been developed to obtain results equivalent to close-up visual inspections, including
the STP1 results.

In addition, although they are extremely rare in short bridge bridges, they may
be inspected using temporary scaffolding, bridge inspection cars, or rope access.
Inspection using a robot if the same or more accurate results can be obtained, is able to

apply for the entire or part of these bridges. Alternatively, it is possible to combine
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inspection using a robot and close-view inspection. It is expected that the degrees of
freedom for the selection of the inspection time, reduction of inspection costs, and
inspection time can be reduced.

(3) Even after 2018, at the end of the first SIP activities, new technologies have been
developed for the inspection of road bridges. This includes the technology and methods
that contribute to cost and operational reduction. For example, the Japan Society of Civil
Engineering, Infrastructure Maintenance Committee, Subcommittee about New
Technology Applicable Promotion published "Guidelines for Utilization of Monitoring
Technology (Draft)" in July 2022, which provide effective use of monitoring technology in
various situations. In addition, uploading photos of damage taken with smartphones and
digital cameras and uploading simple information to the cloud determines the
deterioration of Al immediately and distinguishes the healthy parts and deterioration
parts such as chloride attacks, ASR, and freeze-thaw damage. Simultaneously, the
system automatically outputs the inspection results to a chart. This reduces the
variation in the results and reduces the maximum of 35% owing to labor savings.
Furthermore, the Ministry of Land, Infrastructure, Transport, and Tourism presented
the "Inspection Support Technology Catalog" and lists the performance confirmation
sheets of image measurement technology, non-destructive inspection technology,

measurement/monitoring technology, and data collection and communication technology.

5 Measure method

(1) When the soundness is III, if the inspection is enhanced without repairing, the
visual inspection is performed within 5 years.

(2) When a concrete bridge has de-iciers or airborne chlorides, and its soundness was
III, the whole surface of cracks, peeling, floating, and rust juice have been
measured with a patch repair. The repair material and its area must be recorded.

(3) Under the environment without de-icers and airborne chlorides, the concrete
bridge with a soundness of III has cracks like melon without growing, cracks are
obstructed by the resin injection, to prevent the penetration of substances that
induce corrosion into the internal rebar, and a silane type surface penetrant is
applied. The repair material and its area must be recorded.

(4) When the concrete bridge with soundness of IV is updated, highly durable material
should be used.

[Commentary]
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Regarding (1), inspection strengthening is one such measure. Here, inspection
enhancement increases the frequency of inspection or improves inspection accuracy!?.
In a short bridge, increasing inspection frequency is less expensive than improving
inspection accuracy. In addition, installing a board on a road bridge, saying, "Please
contact the city hall or town hall if you notice a variable," is also effective on busy roads.

In a severe environment, the cause of the soundness of III is likely to be

exposure to the same harsh environment after repair, and the deterioration may progress.
In addition, if the reason for the soundness of I1I is low-quality material, it is likely that
the deterioration of the existing members will progress even after repair. In these cases,
repairs are repeated every few years, and the cost is higher. Therefore, from a life cycle
cost viewpoint, it is reasonable to update or remove when the soundness is IV, after
continuing to use as much as possible without any repair.
(2) In a short-span a concrete bridge with rebar corrosion, regardless of cracking, peeling,
floating, or rust juice, high-concentration chloride ions over the threshold value are often
permeated on the entire surface of the member. As a result, it has been confirmed that
the rebars will be corroded in other concrete when only the concrete in the place of
remarkable corrosion is removed. Therefore, all members must be repaired.

In addition, even JR (Japan Railway Company) and NEXCO (Nippon
Expressway Company), which are advanced in repairing, are continuously scrutinizing
repair methods that are definitely effective. Therefore, it is important for municipalities
to accumulate repair data including test construction. Based on the of Table 4, the
road bridge managed by municipalities in the Hokuriku region has been tested for short
time, low cost, and simple repair works since 2019. The condition is to operate during
the cold season, which is the non-agricultural season from November to March. In
addition, it is also necessary to maintain the repair effect for at least five years. The final
result will be revealed after 2024, but intermediate evaluation results will be helpful.
(3) Organic or inorganic injection methods can close ASR cracks. In addition, it has been
reported that a silane type surface penetrant method can suppress water absorption for
cracks with a width of 0.6 mm or less!®. Furthermore, based on (8) in Table 4, similar to
(2), road bridges managed by municipalities in the Hokuriku region were repaired in a
short-term, low-cost, and simple trial. This study investigates the repair effects of the
"crack injection method" and the "patch method for peeled areas”, and the intermediate
evaluation results will be helpful. It is also important to accumulate the repair data.

(4) High-quality and stable fly ash was distributed in the Hokuriku region. There is also
a manual (http://www.rikuden.co.jp/ash/attach/14040301.pdf) for a mixture proportion

design, manufacture, and construction of concrete mixed with concrete. It has been
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clarified that the use of this fly ash can reduce the progress of chloride attack and ASR
for example 14), 15) and can also reduce temperature cracks 10- 17, Practical applications are
progressing in the Niigata Prefecture, Toyama Prefecture, Ishikawa Prefecture, and
Fukui Prefecture, including the extension work of the Hokuriku Shinkansen. Therefore,
in order to extend the service life of bridges that are subject to similar environmental
effects after renewal, and to develop green infrastructure, it is recommended to use
concrete with fly ash from 15% to 20% in cement.

As shown in Fig. 4, road bridges with significant initial defects exhibit extremely
low durability. Therefore, during renewal, the structure must be constructed without
defects. Therefore, it is desirable to use precast products, which generally reduce total
construction costs, including material, construction, and traffic regulatory costs.

Furthermore, if the costs required for future maintenance of the bridge greatly
exceed the convenience of the zone, it is desirable to consider excluding (removing) from
the viewpoint of management. If the safety and usability of the bridge have already
deteriorated, it would be better to prohibit the use of the bridge for a certain period of
time and determine whether it should be removed (abandoned) based on the detour

status of users.

6 Operation of manual

This manual will be improved by collaboration between professors of universities and

technical colleges and staff of municipalities, and if necessary, professional engineers,

concrete diagnosiser, centers in each prefecture, etc. in the Hokuriku region.

[Commentary]

Based on Table 4, Fig.11 shows the measures used to solve the issues faced by
municipalities. In other words, it is necessary to continue "1) a system for providing
technical information" and "2) a system for proceeding with rational maintenance". Here,
the Ministry of Land, Infrastructure, Transport and Tourism, NEXCO, JR, prefectures,
and more, set up a committee that included experts. In addition, the flow of inspection,
judgement, and repair for structures such as highways, shinkansen, and harbors has
been prepared as a manual. This is useful for (2). However, as shown in Table 8, the
situation differs depending on the organization that manages road bridges. Therefore, it
is difficult to transfer maintenance procedures and methods to national roads and

highways for the maintenance of municipal roads.
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Fig. 11 Mechanisms for resolving municipal road issues

Table 8 Comparison of road bridge managers

Item National road Highway Prefectural road Municipality road
Staff Many = Little
Bridge length Long 54 Short
Budged Ritch 54 Poor
Related Public Works NEXCO Center, .
oreanization Research Research ) )

& Institute Institute Public corporation

In addition, the inspection, judgment, and repair/renewal flow shown in Fig. 8

should be improved during the operation. Therefore, while going through the PDCA cycle

shown in Fig. 11, it is desirable to update the standard version and customize it based on

the natural and social environment of each municipality.
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1 OGOLee

1.1 Uenb

9T0 PYKOBOACTBO IIPU3BAHO CII0COOCTBOBATH MOBBIIICHHIO 3(1)(1)CKTI/IBHOCTI/I CoACpIKaHusd "
yapaBJICHUA JOpOraMu MU MOCTAMU B MYHUIUIIAJIUTCTAX PETHOHA XOKypI/IKy }KCJ'IHTCJIBHO,
YTOOBI MYHUIIUTTIAJIATCTHI MO,I[I/I(I)I/ILII/II)OBEIJ'H/I X UCIIOJIB30BaJIM UX B COOTBECTCTBHH CO CBOMMHU

PpCalbHbIMHA 06CTO$ITCJ'IBCTB&MI/I, HUCXOOA U3 HUX I/IH,Z[I/IBI/II[yaJ'H:HOf/i HpHpOI[HOﬁ n COL[I/IEIJ'II)HOfI

Cpensl.

[KommenTapuii]

Paiton Xokypuky, oXBaThIBa€MbI HACTOSIIUM PYKOBOJICTBOM, COCTOUT M3 YETBIPEX
npedeKTyp, KaK moka3aHo Ha puc.l. 3UMO#l Ha TOpOrax paclbUISIOT MHOTO aHTHOOJICICHUTEIS.
B mpuOpexHbIX paiioHaX MHOTO HOHOB XJIOpa IEPSHOCUTCS CE30HHBIM BETPOM, IOITOMY
aBTOMOOWJIBHBIE MOCTBI TOJBEPXKCHBI BO3JIEHCTBUIO XJIOpUAOB. Kpome Toro, wu3penka
HAOIIOMaeTC  IICIOYHO-KpeMHe3eMHast peakius (mamee ASR), kotopas B OCHOBHOM
o0ycioBneHa aHAe3UTOM. HEKOTOpble MOCTBI TPUILIM B HETOJHOCTh M3-32 COBOKYITHOCTH
JTAaHHBIX (PaKTOPOB. DTH SIBICHUS CHIKAIOT 3()(HEKTUBHOCTh aBTOMOOMIBHBIX MOCTOB Ha paHHEH
CTaJIMM, YTO TPOUCXOJUT OBICTpPEe, YeM IPOIECC CTApEHUS B CPEAHEM IO cTpaHe. Takum
00pa3oM, CyIIecTByeT NOTPEOHOCTh B MPEIOKEHUSX MO MPOLCAYPAM U METOIaM TEXHHUIECKOTO
00CTyXKMBaHHUS U YIIPABIICHUS, KOTOPHIC PEarupyoT Ha PaHHUN U3HOC B PErHOHE XOKYPHKY, U4TO
OTIIMYACTCS OT CJWHOW CHUCTEMBI VIPABICHUS aBTOMOOWIBHBIMH MOCTaMH, KOTOpPas

paccMaTrpuBacT BCIO CTPaHy C MaKpOC)KOHOMI/IquKOﬁ TOYKH 3PCHUA.

Puc.1 Pernonsi, oxBaTsIBaeMbI€ JAHHBIM PYKOBOJCTBOM



Ucxons n3 storo, Accouuanueil permoHajJbHOTO pa3BUTHS XOKYpHUKY W SIMOHCKUM
00IIECTBOM WH)KEHEPOB-CTPOUTENICH [T cyOcuaupyembix ucciemoBanuii ¢ 2014 o 2022 roxn Obuia
peanmzoBaHa «MeXBEJOMCTBEHHAsI TIpOrpaMMa MPOJIBHKECHUS CTpaTernyecknx MHHoBawid (SIP)y.
CoTpygHHYECTBO C  NPOMBIIUICHHOCTBIO, IIPABHTEIECTBOM,  aKaJICMUYECKUMH  KpyraMmu,
YHHBEPCUTETAMH W TEXHWYECKHMH KOJUIEDKAMHM, Kak TOKa3aHo B Tabmume 1, cmocoOCTBOBAjo
BBIICHCHHIO MEXaHM3Ma PAaHHEr0 M3HOca OETOHHBIX MOCTOB M pa3pabOTKe CHCTEMBI YIIPABICHUS,

KOTOpas YUUTBIBACT XapaKTCPUCTHUKH, CBA3AHHBIC C MaT€puajlaM U CTPOCHUAMMU.

Tabnuna 1 YyacTByrolue yHUBEPCUTETH M TEXHUYECKHE KOJUICIKU

IIpedexrypa YHUBEPCUTETHI U TEXHUUECKHUE KOJUICIHKHI
Haraoxckwuii TexHonorudeckuit yausepcuret (NUT),
Huwurara
HannonanbHeIi TexHoIorHuecknii HHCTUTYT, Komutempk Haraoka (NITNC)
Yuusepcuret npedextypsl Tosima (TPU),
Tosima
Yuusepcuret Tosimbl (UT)
Kananzasckuit yausepcuret (KU),
HcukaBa Kananzasckuit TexHonorudeckuit wHCTUTYT (KIT),
HannonanbHeI TexHonornuecknii nHCTUTYT, Komremk Mcukasa (NITIC)
Yuusepcurer ®ykyu (UF),
Dykyun
HanmonaneHslit TexHonorndeckut uHCTUTYT, Komtemx ®ykyn (NITFC)

IIpoueaypbl U METOBI, ONIMCAHHBIE B JAHHOM PYKOBOJCTBE, ABJISIOTCS PE3YNBTATOM 3THUX
nevicteuit. B wactHOCTH, HaumHas ¢ 2017 roma mpodeccopa, mepeduclieHHble B Talmuie 2,
nocemnan MyHuunanutetsl npedekryp Tosma, UcukaBa, @ykyu u paiion /133y B mpedekrype
Huwurara, ykasansele B Tabnuue 3, 1 npoBoauiIn onpockl. Kpome Toro, oHu 0OMEHSUIMCh MHEHUSAMHU
¢ LleHTpoM mNepcrneKTUBHOW HWH)XEHEpPHOH oueHKn U uccienoBaHuil koHcTpykuuii (CAESAR)
HayuHo-1ccienoBaTenbckoro HHCTUTYTa OOIIECTBEHHBIX PadOT, KOTOPBIN SABISETCS HAMOHAIBHOM
UCCIIEI0BATEIbCKOM KOpIopalueii, u otaeneHrueM XoKypuKy SINOHCKOW accolualiy KOHCYJAbTaHTOB
1o CTpouTedbcTBy. Kak mokazaHo Ha puC. 2, NOCELIEHHblE MYHULUUNAIUTETHI COCTaBISAIOT 90%
Kaxaon npedexTypbl. TeM camMbIM MBI HOMBITAIUCH COMOCTABHTH AKAEMHUYCCKHE MPEAIOKCHIS
9KCIIEPTOB C peajbHOI CUTyaluel Mo 00CIyKUBAHUIO U YIIPABICHUIO aBTOMOOUIBHBIMU MOCTaMU B
myHununanutetax. Kak nokasano B Tabmuie 4, cTano SCHO, 4YTO MHOTHE MYHHUIIMIAIUTETHl UMEIOT
obmme mpobIeMbl, U B JaHHOM PYKOBOICTBE OIMMCHIBAIOTCS CTAHIAPTHI, OCHOBAaHHBIC HA 3TUX
norpebHocTAX. TeM He MeHee, IPUPOIHAs U COLMANbHAs Cpela Pa3IuvyaeTcss MEXIY OTIACIbHBIMU
MYHHULUTAIATETAMH, HalIpUMeEp, NIPUOPEKHBIE WIN BHYTPEHHUE PaliOHbI, & TAK)KE€ MHOTO MJIM Majo
MocTOB. lloaTOMy KenmareabHO MOAM(PHUUMPOBATH 3Ty CTAaHAAPTHYIO NPOLEAYpPY M METOI B

COOTBCTCTBHHU C peaanoﬁ CHTyaHHCﬁ B K&XXJOM MYHUIIUTIAJIUTETE.



Ta6muna 2 [Ipodeccopa, MpoBOAUBIINE OMPOCH MYHHUIIUITATUTETOB

Nwmst YHuBepcurer Nms YHuBepcurer
Hro Xamzume TPU Hyzna Makoto NITIC
Wbasicu Koy NITNC Tepasma Kasyku NITIC
Vunnga Iunes TPU Xanaoxa Jlaiicun KIT
Ky60 ﬁomHMopH KU Oyxama Caitmxu KU
Kypuxamm Ocyka KU Masna Kenmxu NITIC
Kyno Tenys UT Musigzato Huanun KIT
Cysyku Keiiro UF Musiira Takemu NUT
Taunbana [IxyH30 TPU SlHarnma Péxeit KU
Tanaka fcycu KIT Munoga Keiicyke NITFC
Tabnuua 3 OnpoleHHbIe MyHULIUTIATUTETH
IIpedexrypa MyHunuMnaaIuTeT Hucnextiocts Hnomaz Kon-so Pacnionoxxenue
HACEJICHUs (xm2) MOCTOB
Huwurara Jlxoo1y 193,039 973.8 1,146 TIpumopckuii
(d3énmy) Wrourasa 43,897 746.2 525 Ipumopckuit
Tosima Tosima 417,760 1,241.7 2,222 TTpumopckuii
Xumu 48,671 230.6 360 TTpumopckuii
Acaxu 11,936 227.4 122 IIpumopckuit
Takaoka 172,535 209.6 1,200 TTpumopckuii
Nmuzy 93,289 109.4 492 IIpumopckuit
HanTto 51,171 668.6 923 Brytpenunit
Os10o 30,162 134.1 449 BayTpennuit
Hrro3en 24,894 71.6 450 IIpumopckuii
VYozy 40,253 200.6 239 TIpumopckuii
Hawmepukasa 33,023 54.6 293 IIpumopckuit
Kamuman 19,429 236.7 199 Brytpenunit
Tarestma 25,021 307.3 312 BuyTpenuuit
Tonamu 47,462 127.0 608 Brytpenunit
Hcnkasa KananzaBa 466,183 468.6 1,388 TTpumopckuii
Kaxoxky 34,293 64.4 90 IIpumopckuit
Bamzuma 26,312 426.3 446 TIpumopckuii
Homu 48,934 84.1 252 IIpumopckuit
XakycaH 109,581 754.9 369 TIpumopckuii
Yuunana 26,943 20.3 7 IIpumopckuit
Xopaiycumuazy 12,805 111.5 132 IIpumopckuit
Honourn 55,297 13.5 220 Brytpenunit
Komary 106,905 371.0 473 IIpumopckuit
Iybara 37,618 110.6 174 Brytpenunit
Cynzy 14,574 246.9 171 IIpumopckuit
Kara 67,357 305.9 356 TTpumopckuii
Haxanoto 18,102 89.5 244 Brytpennnit
Horo 15,810 273.3 303 IIpumopckuit




Tabmuna 3 OnpomenHpie MyHununanuteTs! ([Ipogomkenne)

Ipedekrypa MyHuuunanuTer Huenennocts [nomaze Kos-so Pacnonosxenue
HaceJICHHs (xM2) MOCTOB

Hcukasa AHamusy 7,623 183.2 92 ITpumopckuit
Hanao 49,645 318.3 455 [Tpumopckuit
IMuka 18,945 246.8 274 ITpumopckuit
Xakyu 20,311 81.9 166 ITpumopckuit
KaBakuta 6,144 14.6 36 BryTpennmii

Dykyu Dykyu 264,344 536.4 1,771 ITpumopckuit
DunseH 21,021 153.2 225 [Tpumopckuit
Cabae 68,397 84.6 399 BuyTtpennuit
ObGama 29,534 233.1 402 [Ipumopckuit
Kamysima 23,392 253.9 349 BryTpennmii
OunseH 83,184 230.7 675 BuyTpenuuit
Iypyra 66,060 251.4 307 [Tpumopckuit
Ukena 2,604 194.7 99 BuyTpenuuit
Muxama 9,609 152.4 130 [Tpumopckuit
Cakau 89,648 209.7 599 | IIpumopckuii
OixonA3N 18,105 94.4 162 BuyTpenuuit
Omno 31,258 872.4 444 BryTpennmii
MunaMuunsex 9,960 343.7 268 | Ilpumopckuit
Oxu 8,007 212.2 329 [Ipumopckuit

(Bo Bpemst HHTEPBBIO)
B BrrrosrHHIA 0 He peasnu3oBaHbl
IIpederrypa Hunrara,
peruon Jl3éarry.
[Ipederrypa Tosima

[Ipederrypa Ucurasa

upederrypa Oyryu

0%

Puc. 2 TIpoueHT onponieHHbIX MyHHITUIIAIUTETOB

25%

50% 75%

100%




Ta6muna 4 O6mme mpobaeMbl, BEISBICHHBIE B X0/Ie HHTEPBBIO

[Mpuunnaa

No

[Mpobnema

%~>I<~

Pasnen

YenoBeuecku

€ pecypchl

S)

praHO pa3BUBaTh YCJIOBCYCCKHUE PECYpPChbl Ha pa60'{eM
MCCTC C IIOMOIIBIO pa60‘II/IX TPEHUHIOB, [IOTOMY 4YTO MaJIO
COTPYAHUKOB, 3aHUMAIOMIUXCS HETIOCPEACTBEHHO MOCTAMU,
NEepCcoHaal HEC MOXKCET COCPEAOTOYHUTHCA Ha O6C.]'Iy)KI/IBaHI/II/I
MOCTOB, U OHU MCHAIOTCA KAXKIAbIC IBA WJIM TPU Iogd.

100

Ilonnepxka

Mano BO3MOXHOCTEH HJIst NOJIYy4UCHU I/IH(i)OpMaIII/II/I o
HOBEMIINX TEXHOJIOTHSIX.

100

bromxker

Jaxxe  koppektupyloliee  OOCIyXUBaHHUE  SBISETCA
npobieMol, a  mepexox K  HpoQUIaKTHYECKOMY
00CIy>KMBaHHUIO HE MOXET ObITh CIJIAHUPOBAH.

100

W3noc

MN3noc w3-3a  Bo3geiictBust  xjopuaoB u  ASR
MIPOTPECCUPYET.

80

@ e ®© |

[lepBoHauanbHBIN 1E(EKT MPUCYTCTBYET, U 3TO MIPUBOIMT K
IPOTPECCHPOBAHMIO OOIIEr0 H3HOCA.

90

Macnekunn

S)

Yro KacaeTcs MOCTOB, KOTOpPbI€ JIETKO OOCIICIOBATH,
NepCOHAJl, HE YBEPEHHBIH B CBOUX TEXHUYCCKHUX
BO3MOKHOCTSX, XO4YET 00C/IeI0BaTh UX 03 MCITOIb30BaHMUS
TEXHUKH.

80

PemonHT

KenarenbHa cepuss 0OCMOTPOB, OLEHOK M PYKOBOICTB IIO
PEMOHTY.

100

COOTBGTCTBY}OH.[I/IC METOAbI BOCCTAHOBJICHUA M  HX
IOCJICACTBHUA HCU3BCCTHHEI.

100

©)

Cpok ciyx0bl MocTa mpoajieBaeTcs 0€3 pEeMOHTa,
HACKOJIBKO 3TO BO3MOXHO, M €cClId Oe30MacHOCTh U
yIOOCTBO HWCIOJNB30BaHUSI MOCTa HE COOTBETCTBYIOT
TpeOOBaHMSIM, OH OYIET PEKOHCTPYHPOBAH.

100

>:< I[OJ'I?I O6pa6OTaHHBIX MYHHUIUTNIAJIUTETOB U3 BCCX OMPOIICHHBIX

DTO pPYKOBOACTBO OBLJIO TOATOTOBICHO IJIsI pernoHa XOoKypuky. Tem

HE MEHeE,

OIITUMM3aIIUA 06CJ'Iy>KI/IBaHI/IH u yHOpaBJICHUS aBTOMOOMIIBHBIMM MOCTaMH B MYHHUIUTIAIUTETaX

ABISETCS OOIIEHAMOHAILHON 3a1aueil’), 1 MBI CYMTaeM, YTO 3TO IOCTY)KUT OPUEHTUPOM H IS

JIPYTUX PETHOHOB.

1.2 OnpepeneHve TepMUHa

B nanHOM pyKOBOICTBE TEPMHUHBI OTIPECIISIOTCS CIIEIYIONIIM 00pa3oM:

KopotkomnposetHsiid MocT: MocT miiiHO# oT 2 10 5 M. BKiTtodaeT BogoOTBOIBI KOPOOIATOTO THIIA

U IUIMTHBIE MOCTHBI C ITIOKPBIBAIOIIUM CJIOEM MEHEC 1 M.

Koppektupytomiee oOCITy)KWBaHHE: HECMOTPS Ha TO, 4YTO MpoOiieM ¢ (QyHKIMOHUPOBAHHEM

CTPOCHUSI HET, CIEAYET MPHHATH PAaHHUE MEPHI, YTOOBI 3aMETUTh TIPOTPecc U3HOCaA.

[IpodunaxTraeckoe 0OCTy)KHBaHHE: CYIIECTBYET BEPOSITHOCTD TOTO, UTO (DYHKIHS KOHCTPYKIIUH

OyzneT HapyIIeHa, 1 HeOOXOIUMO IPHHATH COOTBETCTBYIOIIHE MEPHI.

[KommenTapuid]

Uro kacaeTcsi KOPOTKOIPOJIETHBIX MOCTOB, TO B paloHe XOKYpHKY MHOTO KaHAaJOB C IMOJIMBHOM




BOJZIOH JIJIsI CENTbCKOTO XO3SWCTBA, M Yepe3 HUX MPOXOAUT MHOTO MOCTOB ANMHON MeHee 5 M. Kpome
TOTO, TPH TMPOBEPKAX HEKOTOPHIX MYHHIIMIIAIUTETOB MOCTHI JUIMHOW MeHee 6 M ObLIH
KJIacCU(PHUIMPOBaHBI KaK KOPOTKOMPOJICTHBIE. B TakMX ciy4asXx MOCTBI JJIMHON MeHee 6 M MOTYT
CUMTATBCS KOPOTKOIPOJICTHBHIMH MOCTaMH, €CIH C MPAaKTUYSCKOH SKCIUTyaTallieil He BO3HHMKAET
npooeMm.

Uro Kacaercs KOPPEKTUPYIOUIETO M MPOQUIAKTHYECKOIO OGCJ’IV)I(I/IBaHI/I}I, TO PpacCMOTPHUTE

COOTBETCTBYIONIYIO CHUTYalWIo, YTOOBI OOBSICHUTh KOHIIEHIIMIO: OOpaIleHus K CTOMATONOTy IOCie
TOTO, KaK 3y0 yXe pa3pyLIHiCs, COOTBETCTBYET KOPPEKTUpYIOIeMy oOcCTyxuBaHm0. ExxemxneBHas
YHCTKa 3yOOB, HAIIPOTHB, COOTBETCTBYET MPOQMIAKTHIECKOMY 00cyxkuBanuio. Koppekrupyromiee
00CITy)KMBaHHE CONPSDKEHO C OONBIO IS JIIOZEH, a B Cllydae aBTOMOOWMJIBHBIX MOCTOB - C PHUCKOM
oOpymenns. Kak mpaBmiio, KOppeKTHpyIoliee o0CIy>)KuBaHue TpedyeT BpeMEHHBIX BBICOKUX 3aTpar
Ha JICUEHHE, B TO BPeMs KaK IMpo(riIakTHIecKoe 00CITy)KHBaHHE CIIIAKUBACT CTOMMOCTD JICUCHHS U

MOXKET €T0 CHHU3UTD.

2 LleneBoe npumeHeHue

IIpouenypsl 1 METO/IbI, ONIMCAHHBIE B JAHHOM PYKOBOZACTBE, IPUMEHUMBI K MOCTaM C KOPOTKUMH
IIpoJIeTaMH, HaXOAALIMMUCS B BEIEHUM MYHHULUUIAIUTETOB PErMOHAa XOKYPHKY, KOTOpbIE HE
ABJISIFOTCSL ABAPUUHBIME TPAHCIOPTHBIMH IyTSIMH HWIH ITyTEIPOBOIAMH ABTOMOOMIBHBIX U
JKETIE3HBIX JIOPOT, HE HMEIOT CYIICCTBCHHBIX IEPBOHAYAIBHBIX IC(PEKTOB M HMMEIOT HH3KYIO

HMHTCHCHUBHOCTD JIBHKCHUS.

[KommenTapuii]

B cooTBeTCTBHU ¢ MHCTPYKUHUSMH TI0 IPOBEPKE JOPOKHOTO HMOKPHITHS JopokHOTO GI0pO
MunncTepcTBa 3eMIIH, HHPPACTPYKTYpHI, TPAHCHIOPTA M TYpH3Ma, Kak MOKa3aHO Ha pUC 3, IOpPOTH
MOZIPA3IEIIIOTCS Ha YEThIpe KaTerOpHH B COOTBETCTBUH C MX XapaKTepucTukamu. Vcxoms u3 atoro,
aBTOMOOMIIbHBIC MOCTBHI OBLTH pa3/elieHbl HA YeThIpe TPYNIbI, YKazanHbie B Tabmuie 5. [pynma C
OblIa 1ENBbI0 TMPUMEHEHUS JaHHOTO PYKOBOACTBA. TO €CTh 3TO KOPOTKHH MOCT, KOTOPBIA He
IepeceKaeT aBapuitHble 00BE3Ibl, JOPOTH WX JKEJIE3HBIC TOPOTH M MMEET HU3KYI0 HHTEHCHBHOCTD
JnBkeHus (Hanpumep, MmeHee 1000 aBTomoOwmiel B 1eHs). Kpome Toro, mepBoHadaibHbIE ASQEKTHI,
TaKue KaK HEKaueCTBCHHOE MOKPBITHE, KaK MOKa3aHO Ha pUC 4, IPUBOAAT K BEIKPAIIUBAHUIO OETOHA
IpOJIeTa, TOCKONBKY HMCXOAHBIC YCIOBHUS IS MPOCKTHPOBaHUS He coOmoneHsl. [losToMy Henmb3s
CKa3aTh, YTO TNPOCTHIE MPOIEAYPHl W METOABI, NMOKa3aHHBIE B JaHHOM PYKOBOJACTBE, oOecriedar
0e30macHOCTE MOCTOB CO  3HAUUTENBbHBIMH  II€PBOHAYAJIBHBIMH  Aedexkramum  maxe Ui
BHYTPHUKBAPTAIBHBIX JOPOT, CIEA0BATEIFHO, OHH UCKIIFOUCHBI U3 e IPUMCHEHHS.

B paiione Xokypuky HEKOTOpPBIE aBTOJIOPOKHBIE MOCTHI UMEIOT ASR, Kak 1mokazaHo Ha puc
5 u 6. Kpome Toro, kak MmokazaHo Ha pHUC 7, MOCJE yCTPAHEHHUS XJIOPHUIHON KOPPO3UH HEKOTOPHIE

AC€TaJIM CHOBAa IMPHUIUIM B HErOAHOCTb H3-3a KOPPO3UHM MAKPOIJICMCHTOB. Onu nmoaJicxKar



IIPUMEHEHMUIO.

Kpome Toro, 65Ut 0XBadeHBI BCE TOIBI CTPOUTENHCTBA. JIpyrUMU clI0BaMH, OBIIIO YKa3aHo,

YTO TUTHTHI IEPEKPhITHiA 10 1979 roga ObLTH TOHBIIIE HEIHEITHUX CTAHIAPTOB M MOIJIM JIETKO YIACTh

n3-3a yCTAJIO0CTHU, HO MHTCHCUBHOCTDb ABUKCHHA 60J'ILIHCI'py3HLIX aBTOMOOMIIEH IO MYHHUIIUTIAJIbHBIM

JoporaMm B paiioHe XOKypuKy Obuia HeOombimoi. Kpome Ttoro, B 1986 rogy MunHCTEpCTBO

CTPOUTENBLCTBA H3IAJI0 «BPEMEHHBIE KOHTPMEPBI NPOTHUB IIEJIOYHO-aIPEraTHhIX peakuuil»y, HO B

parione Xokypuky ASR mporpeccupoBanl B HEKOTOPBHIX 3[aHUAX JaXe Mocyie 3Toro. Iloatomy

KOHKPETHOH KJTacCU(UKAIMH TI0 TOLy MTOCTPONKH HET.

XapakTepucTrKa Knaccudukamms | OcHoBHas gopora (H300paxeHue)

MarucTpanbHble JOPOTH BEICOKOTO
cTanaapra (IOpOoTrH ¢ BHICOKUMHU

CTaHAapTamMu 00CITyKUBaHUS, A

TpeOyroLIHe BEICOKOH CKOPOCTH

qarred LOUIRIA

JIBUOKCHUSI )

BricTpo moBpesknacMble JOPOTH
(HampuMep, I0pOTrU ¢ UHTEHCUBHBIM
JBIDKCHUEM OOJIbIIETPY3HBIX

TPAHCTIOPTHBIX CPEICTB)

MeyieHHO TIOBpPEXIaeMble IOPOTH
(Harmpumep, JOPOTH ¢ HEOOIBIITUM
JIBIDKCHUEM OOJIBIICTPY3HBIX

wonHaIrgediA WIIWEdix
0 v10dox KeHAIrBHOMTIRH

KBHIIAILBIONWOIDY

eJodor kendArodad]y
‘e10doY KeHAI'RHOUITEH

aBTOMOOMJIEH)

earoqrroLrgedn

(TIOBpeXIeHNsT Pa3BUBAIOTCS OYEHB
MEJIJICHHO, JOJITHIA CPOK CITYKOBI, D
€CJIM HET BO3JCHCTBUS KUIIOTO

BHuyTpukBapTanbHas 1opora

HNRERIA QI9HHQIOISdAII0
‘xerodo | € niodox 919HRII00)

eiodor
KeHIIRIUITHHA

CTPOUTENHCTBA)

3amertka: BLI60p Jopor i KaX 101 KJIaCCI/I(i)I/IKaHI/IPI OIPCACIAICA KaXXAbIM JOPOXHBIM aIMHUHHUCTPATOPOM. (9T0

npocTo u3obpakeHue. Harpumep, naxe ecim 3T0 MyHHULMIIATBHAS I0POra, JOIyCTUMO KIacCH(HLMPOBATh ee

KaK KaTeropuio B 1o ycMoTpeHHIo J0pOXKHOTO aIMHHUCTPATOPA.)

Puc. 3 U300paxkeHue knaccuuKaiuy T0por, yKa3aHHON B MPOLIEAYPE MPOBEPKH JOPOXKHOTO

TIOKPBITUA

Tabmuna 5 Kinaccudukanust o6cmyKUBaHUs aBTOMOOHIBHBIX MOCTOB (ITPOCKT)

I'pynna OObekT

A ABapuifHO-TpaHCIIOPTHBIE aBTOMOOWJIbHBIE MOCTBI, DcTakalsl, MocTbl JUIMHOH 15 M n
6onee

B Kpome BrlienepeuncieHHbIX, HalpuMep, MOCTBI JUTMHOU OT 5 110 15 M.

C Kpome BbimenepeyrcieHHbIX, HAallPUMEp, MOCTHI JUIMHOM MeHee 5 M i < MEHbIIeH
HMHTEHCUBHOCTBIO ABHXKECHUS

D MOCTBI ¢ KOPOTKMM PacyeTHBIM CPOKOM CJIYXKOBI M MaJIOH HHTEHCHBHOCTBIO JIBHKCHUS,
MoCTHI B MaJIOHACEJICHHBIX paiiOHaX, KOTOPBIE MOTYT OBITH CHECEHBI B OyynieM




Puc. 4. KopoTkonposeTHbie MOCTHI ¢ 0OpyIIeHHEM OSTOHA MTPOJIETHOTO CTPOCHHUS U3-3a

W3HaYaJIbHOTO Jedexra
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Puc. 6 TIpumep mocta, noBpexaeaHoro ASR



Puc. 7 Ilpumep MOBTOPHOTO M3HOCA M3-32 KOPPO3UH MAKPOAJIEMEHTOB MOCIIe PEMOHTA 3aIljlaTaMU

KenarenpHO 0OCTY)XKMBAaTh U YNIPABIATH AIMHHBIMH MOCTAMH W Ba>KHBIMH MOCTaMH, IS
KOTOPBIX HE MPUMEHHMO JIAaHHOE PYKOBOICTBO, HCIIONB3YS TE K€ MPOLEAYPHl U METOIBI, YTO U B
YIpaBICHUN M 00CTYKMBAaHUN HAIMOHAIBHBIX JIOPOT, CKOPOCTHBIX JOPOT U Aopor npedektyp. Ecian
Bl XOTHTE OMNpPEICIUTh IPUYNHY H3HOCA, BBl MOXeTe oOparuThcs K «PykoBomcTBy 1O
WCCIICIOBAHUIO, PEMOHTY Y apMHUPOBAHHIO TPEIIUH B 6eToHE -2022-%», omyOIMKOBaHHOMY STTOHCKHM
HHCTUTYTOM OeToHa. KpoMe TOro, B OTHOIICHHH TEXHHYECKOTO OOCITY)XMBAaHUS W YIPABICHHS
MOCTaMH, COCTOSIHME KOTOPBIX SIBHO YXYIOUIMJIOCH HW3-3a TMOBpexAeHHs combio u ASR, cwm.
BeO-ctpanuily CAESAR, mokazanHyro B Tabmuie 6. «PykoBOICTBO 10 TEXHHYECKOMY
00CITy’)KMBaHUIO MOCTOB, TIOJBEPITIUXCS BO3ICUCTBUIO XJIOPUAOB (IIPOEKT)» Bropo peruoHaibHOro
pasButHsi XOKYypHKY U «PyKOBOACTBO IO pPEMOHTY U YCHICHHIO OIOP MOCTOB H YCTOCB
ABTOMOOWIILHBIX MOCTOB, pa3pyIICHHBIX IIEIOYHO-arperaTHoi peakmuei (mpoekrt)» bropo
pernonansHOro passutus Kunku MuHHCTEpCTBa 3eMITH, HHYPACTPYKTYPHI, TPAHCIIOPTAa U TypU3Ma

Takke OyIyT MOJIe3HBI.

Tabmuna 6 Be6-ctpanuiia CAESAR

Wucnexknust | https://www.pwri.go.jp/caesar/technical-information/manual/check-and-research.html

PemonT https://www.pwri.go.jp/caesar/technical-information/manual/operation-and-maintenance.html




3 Mpoueaypbl TEXHNYECKOro 06CcnyXnBaHus

CranmapTHasi TMpOIEAypa TEXHHYECKOTO OOCITY>KHBAHUS IPOJETOB M OHOp OETOHHOTO MoOCTa
IPEACTaBISET CO00 MOCIeN0BaTeILHOCTE OCMOTPA, OIICHKH, PEMOHTA M 3aMEHBI, TOKAa3aHHYIO Ha

puc. 8 u B Tabmwie 7.

A

Haugamo

[uemTeA oe PBOHAYATIEHEIE .IE@SI\‘TH. KaK PAKOBHHEI
HIH HeJOCTATKH IIOKPERITHA

Ia
PemoHT

Het

[aeroTeaA OTC/I0EHNRA, HAILTEIBEL, PIRABYHHA HIH
TpemHHE MHEpHHOH Sostee 0,5 3.

Her

Ia
HareioTe R HATLTEIBE! IWITH TPEIIAEEL HA BeisBate

OTPEMOHTHPOBAHHON TeTAIH cneyuanucra
Her
Paccrosrme 10 Geperosoft AN He npesrrmaet 200 a0
.o HenoTE30BANHe aETHOD.IeTeEmTe el 12 Kr/n3fron Ta
Her 1 Gotee.
Ha

CTE TPEMIHHEI KAK Ha
TI0BE PXHOCTH JEIHHA

CTh TPEMHHE KAK Ha
II0BE PXHOCTH JEIHH

IEH0TCH TPEIIEE
mupuHEOi fotee
2 .

Ha

TTo cpaBHeEmIO ¢ OPeTEITVINm
De3YIILTATOM NPOBEPKHE IHPHHEA
TpeIHHEE] yBeITIHBaeTCH Holee TeM
ma 0,5 :o0 mam
VBEIHIHBACTCH

HxyenTed 0TCI0SHHA HIH
TpemHHE IMHPHHEOR
Gomee 1aor.

e roTes oTe/I0eHEA HIH
TpeIIHHE MHPHEOR
Gomee 5.

IIa Het
!

Jpanerp OoBpesIeHECE
APMATYPE YMeHEIIAETCH
zo 80% mwam
MeHee

HyeoTCR OTCIORHEA IAN
TPeIEHE] MEPHECE
Bomee 2 .

Her

TR, Hapgemxsocrs [V HiueroTcR HAILILIBEL DAABTNER Ha
FL7TH TPeINIHED IMHPHHECHE
Het Somee 1 noa.
Hapexnocrs III | CHoc | | PeKOHCTPYKUMA |

A

Ycunexune npoaepoxl Mocrne 3aKpbITMS TPEWWH |PEM°HT BCex sannaToxl

KOHTpO-Nb repMeTU4HOCTH

Puc.8 CranmapTHBI OPSAZIO0K TEXHUIESCKOTO 00CITY>)KUBAaHHUS OCTOHHBIX TIPOJIETOB M OTIOP MOCTa

Tabnuua 7 Knaccudukanus HagexkHOCTH?

I I1 111 v

HanexHocth Otan npopHIaKTHYECKOTr0 00CITy)KHBAHHS ®dasza paHHero neicTBus ABapuiinas ¢a3za

[KommenTapuid]
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CormacHo ortuery moakoMurera Mo «llpmopureTHRIM wHccienoBaHUSIM B oOmacTu
TEXHUYECKOTO o0ciy>KHBaHUS OCTOHHBIX KOHCTPYKIIHI» Snonckoro oOmiecTpa
HHKCHEPOB-CTPOHUTENEH, €CIH YPOBCHb TEXHHUYCCKOTO OOCITYKHMBAHUS U YIpaBICHHS HE Oyner
TaKUM JK€ BBICOKHM, KaK JJISI KOPOTKOIPOJETHBIX MOCTOB, HAaXOMSIIMXCS B BEACHHH
MYHUIMIIAIUTETOB B paiioHe XOKypHKY, W €CIH CTOPOHHHE 3()(EKTHl MOXHO HE YUYUTHIBATD,
MIOCKOJIBKY OHH IIEPECeKaroT CEIIbCKOXO3SICTBEHHBIE OPOCHUTEIBHBIE BOIBI, TO CTOMMOCTB
JKIM3HEHHOTO IUKJIA OyJeT HauMEHBIICH NPH BBIBOAE M3 SKCIUIyaTaIlH IIOCIE HMCIONB30BAHUS 1O
npejena Hecynied crmocoOHocTH. JpyruMu cioBaMu, HanOoiee SKOHOMHYHO H30erarh CIICHApHs
pemonTa 0e3 cTparernu. CreqoBaTelnbHO, B OTOH IOCIIENOBAaTEIBHOCTH MPOMUIAKTHICCKOE
00CITy)KMBaHNE HE BBITOJHACTCS, a KOPPEKTUPYIOIIee 0OCTYy)KNBAaHHUE BBIMTOJIHIETCS TOJNBKO TOT/A,
KOTZa MOXHO OXHAATh 3(¢exTa oT pemoHTa. TO €CTh NpH XJIOPUIHOM BO3ACHCTBHH PEMOHT
MPOM3BOIAT, KOTJa HET CYIIECTBEHHOTO CHIDKCHUS TIpefielia TeKyJeCTH, TO €CTh KOT/Ia ITOTeps. MacChl
apmupoBaHusi HeBennka. Kpome toro, ASR peMOHTHPYIOT, KOTJja CKOPOCTh M3HOCA MEJJICHHAs, TO
€CTh KOIZd YBEJIMYEHME IIMPHUHBI TPELIMHbI HeBenuko. B wactHOCTH, cormacHo puc 9, B 80 %
CITydaeB, KOIZa Mporpecc W3HOoca, BEI3BAaHHOTO ASR oCTaHOBJEH, MOTYT OBITH MENKHE TPCIIMHBL
[ToatoMy, nake ecii ecTh BepoATHOCTh ASR, cymuTh 0 HEOOXOIMMOCTH PEMOHTa HYKHO HE IO
OIHOMY OCMOTpY, @ IO CPaBHEHHIO C MPEABITYIIINM OCMOTPOM (371€Ch MPEIIOaracTcsl BU3yaJIbHbINA
OCMOTp IIATHJICTHEH JaBHOCTH). BBIIO IPUHATO perieHre CHECTH 3a0pONICHHBIN MOCT WIIN 3aMEHUTD
€ro TOJBKO TPH YBEIMUYCHWN IHUPUHBI TpemuHbl Ha 0,5 MM um Oomnee. Ecnu mmpuHa TpeuiuHeL,
BbI3BaHHOH ASR yke Benmuka ©W Jalibllie  YBEJIMYUBACTCA, TO OyleT JCIIeBIe 3aMEHHTh

KOPOTKOIIPOJIETHBIA MOCT, IIOCKOJIbKY PEMOHT HE 3aMEUIMT CKOPOCTh U3HOCA.

Mozxro yCHIIUTE . Iosomra apMaTypbl HECKOJIBKO III'T

Hyxen peMoHT //_

— 3amMeTHBIe TPEIuHEI 20%

BoamoskeHn peMoHT Hauamo N
—{ paspymienns
Tonpro HabIIOIEHTE Maiibie TpermHbI 80%
| 1 I 1 1
10 20 30 40 50

Koui-Bo Jsiet mocsie 3aBepiienus

Puc.9 U306pakenne mporpecca aerpajaniu OeTOHHOM KoHCTpyKiuu ¢ ASR?)

OJeMeHThl, NOAJeKalIUe MPOBEpPKE B JaHHOM MOCIENOBaTEIbHOCTH, - 3TO LIMPHUHA U
(opma TpenuH, BEIKpAINBAaHHIE, UIaBYICCTh U PKABIMHA. 31€Ch TPEIINHBI, KaK y IBIHH, SBIISIOTCS
OCHOBHBIM TIpH3HAKOM yxyameHns ASR u MoryT OBITH omnpejeneHBl HecHenuamucTamu 0e3
crienuansHoro odopynoBanusi. Kpome Toro, B BEICOKOIPOUHBIX MPETHATHKEHHBIX KeJIe300€TOHHBIX
Oanmkax, Jake eCU TPEUIMHBI U3-3a KOPPO3WH HE BO3ZHHUKAIOT, MOXET 00pa30BaThCsl pPrKaBUMHA, U

CTaJIb MOXET CJ'IOMaTBC}I4). HOBTOMY CJICAYET YUUTBIBATH HE TOJBKO HAJIWYNE TPCUINH, HO U HAJININEC
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IUIABYYIECTH U TOSIBIICHUS JKUIKON PyKaBUMHEI.

Haxe B paiioHe XOKYpHKY, TII€ COACpPXKAaHUE XJIOPHUA-MOHOB B BO3AYyXE BBICOKOE, IO
naHHpiM PWRI Ne 3175 «HanumonansHOe oOcnenoBanue copepkanus xiopunoB (IV) B Bozmyxe»
ctp.27, ecnu ymanenue oT OeperoBod nuHMM npeBbimaet 300 M B Teuenue Oomnee 100 yet, TO
IpEeAIoaIaraeTcsi, 4To apMarypa He OymeT IoIBeprarbcs KOPpO3HWH. 3aTeM, COINIacHO Matepuaiy
HUNY Ne 55 «[IpotuBozeiicTBue OETOHHBIX MOCTOB XJIOPHIHOMY BIIHMSHHIO» CTP.60, YCTaHOBJICHO,
YTO TpH yAalleHuu OT OeperoBoil nuHumM Oonee 700 M apMaTypa He TOABEpPraercss KOPPO3WH.
CrnenoBarenbHO, €CIHM  TEXHUYECKOE OOCITy)KMBaHHE JIOJDKHO BBINOJNHATHECS HAa YypPOBHE, HE
JOITYCKAIOIIEeM KOPPO3MH apMaTypHBIX CTEpKHEH, XKeJIaTeqbHO KIACCH(UIMPOBATH IOCIEICTBHS
BO3JICUCTBUS XJIOPUJIOB C MCIOJIb30BaHUueM mopora B 700 M ot OGeperoBoii juHuU. Tem He MeHee,
KOPOTKOIIPOJICTHBIE MOCTBI, HAXOAAIINECS B BEACHUN MYHUIUIATUTETOB, JOJDKHBI ITOIACPKUBATHCS
Ha YpOBHE, NPEAOTBpALIAIONIEM OOpYIIEHHE W IOIYCKArOIeM KOPPO3HIO apMaTypbl. 30eCh, 4eM
Ommke Oeperosast IMHHUS, TeM OOJIbIIE IPOrPECCUPYET YXyAIIEHHE), U ObLIO YKAa3aHO, YTO PEMOHT
HEOOXOIMM, KaK TOIBKO YXyIIIEHHE CTAHOBUTCS OYEBUIHBIM, 0co0eHHO B nmpeaenax 200 m®. Takum
o0pa3oM, 3Ta MOCJIeOBATENLHOCTh KIIACCU(PHUIUPYET BO3AeHCcTBHE XIopuaoB Ha mopore 200 M ot
OeperoBoi IMHUM.

B paiione XokypuKy aHTHOOJEICHUTENb PENKO PACHBUISIOT HA MyHHIHUIIAJIbHBIE JOPOTH.
OpHako WOHBI XJIOpa, NPHKPEIVICHHBIE K TPAHCIOPTHBIM CPEACTBAM HAa AaBTOMArUCTPAIsIX H
HAIIMOHAIBHBIX JIOPOTax, MOTYT IMOBJIHATH Ha ONM3JIEKan(ie MyHHIUNAIbHEIe qoporu. Ha puc 10
MOKa3aHa 3aBHCHUMOCTDh MEXIY KOJMYECTBOM PACIBUIIIEMOTO aHTHOOJICICHUTENS U KOHIICHTpAIHen
HMOHOB XJIOpHJIa Ha IMOBEPXHOCTH aBTOMarucTpajeit noxa ynpasienuem Central Nippon Expressway.
Kpome TOro, mnsi yHOMSIHYTOTO BBIIIE OEPEroBOrO XJIOPHIHOTO BO3MEHCTBUS IOPOT MOXKET
coctaBisTh 200 M oT Geperosoii imaMK. CornacHo SANoHCKOMY OOIIECTBY HHKCHEPOB-CTPOUTEIICH

2018 Crannmaprabie cnenupukanun oetoHa [ Texanuueckoe odcmyxuBanue], ctp. 143, conepkanue
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Oxupaemast KOHLEHTpaLmMa MOHOB xJiopa (Kr/m3)
s
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KonuyecTBo pacnbinsiemoro aHTnobnegeHutens (kr/m)

Puc.10 CBsi3p MeXTy KOJTHUYECTBOM aHTHOOJICACHNUTEIS U KOHIICHTPAIMEH HOHOB XJIOpUIA Ha

HoBepxHoCTH /)
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WOHOB XJIOpHJa Ha TIOBEpXHOCTH cocTapiseT 3,0—4,5 kr/m3. CrenoBarenbHO, TP CPABHEHUHU ITHX
JIByX 3HAYCHUI KOJMYECTBO HAHECEHHOTO aHTHOONeneHuTeNs coctaBisuio 11-17 kr/m/ron. Takum
o0pa3oM, TOpPOTOBOE 3HAuUCHHWE JJIsI OTOH TMOCIENOBATENbHOCTH Kiaccupuuupyer 3S(PGeKThl
BO3JICUCTBUS XJIOPHUIOB ITPH HOPME NIPUMEHEHHs aHTHOONIeneHuTeNs 12 Kr/M/ToI.

[Tpenmonaraercsi, YT0 TPEIIMHBI U PACCIOCHHE B OTPEMOHTHUPOBAHHON YacTH BO3ZHHKIH B
pe3ynbTaTe MOBTOPHOTO M3HOCA. B 3TOM ciiyyae HE0OXOAMMO yTOYHUTH, YTO M3 IEPHOJA PEMOHTA,
PEMOHTHOTO MaTepHaja, MecTa PeMOHTA H T.JI. OKa3aJI0 HeOIaronpusITHOE BO3IEHCTBHIE, U 3TO OyneT
UCIIONIB30BAHO I HPUHATUS MEp IPOTHUB IMOAOOHBIX cuTyaumii B Oymymem. [lostomy Obum
HAIPAaBJICHBI 3aIIPOCHI YKCIIEPTaM B paiioHe XOKYpHKY, TAKIM KaK IIPETOJaBaTeIl YHUBEPCUTECTOB U
TEXHIYECKUX KOJUIIKEH, a TAKKE KOHCYJIBTAaHTaM I10 OCTOHY, Kak moka3ano B Tabmuie 2.

[TpenMyIIecTBO HCIONB30BAaHUA JSTOH IIOCIEAOBATENBPHOCTH Ui MYHHUIIMITAIUTETOB
COCTOMT B TOM, YTO 1) MOXXHO BHIOpaTh METOJ W3MEpeHUs 0e3 yka3aHus KOdQQUIMEeHTa U3HOCA, 2)
0a30BBIMH OOBEKTAMU KOHTPOJISI SIBIISTIOTCS TOJBKO INHUPWHA TPELIMHEI, OTCIAWBaHUE, PKABUMHA,
IUIABYYECTh U JIPyroe, U 3) OHA MOXET MUMETh /IO C KOPPEKTUPYIOMINM OOCITy>KUBAaHHUEM, KOTOPOE
SABIIIETCS MpeACTosuiell npobiemoil. B wactHoctn, mia 3), B Tabmuie 4 6bin paccmorpen (3).
OTHOCHUTENBHO 1), €cM MHCIEKTOp Mpou3BeleT 3P(EKTUBHBIM PEMOHT cpa3y IOClie OCMOTpa C
HCIIONIF30BaHIEM BPEMEHHBIX KapKacoB, TEXHUYECKOE OOCITY)KMBAHHWE MOXHO DPaIllIOHAJIN3HPOBATH
6e3 3aKa3a HHIMBHIYaIHHOTO IPOEKTHPOBAHMS M OBTOPHOTO peMoHTa. Takum o6paszoM, (7) MOKHO
pemnth B Tabnuie 4.

31ech MPHOPUTET OTHACTCS TPOJIETAaM W OIoOpaM, KOTOpBIC SBISIOTCS OCHOBHBIMH
AJIEMEHTAMH, BIMSIOIIMMHU Ha (DYHKIIMOHHUPOBAaHHME AaBTOJOPOKHBIX MOCTOB, a He OaitocTpanam,
HA3eMHBIM OTPaXACHHSAM, pPACIIMPUTENBHBIM YCTPOWCTBAM M HampapisromuM. Kpome Toro,
coracHo ynomsinytoMmy Bbimie Marepuany HUY Ne 55 «[IpotuBoneiictBue XjopunaM OSTOHHBIX
MOCTOB» CTp.75, CTENeHb MOBPEXKIEHUS TMPOJIETa U OMOPbI, KAaK TMPaBUJIO, OJUHAKOBA. TaKuM
00pa3oM, CTaHIAPTHBINA MOPSIOK TEXHUIECKOTO O00CITYy)KUBAHHUS ObUT COPMYIUPOBAH 0€3 pasindus
MEXKIY MPOJIETOM U OMOPOi.

Kpome Toro, MHOTHE aBTOIOPOKHBIE MOCTBI, HAXOSIINECS B BEICHUH MyHHULIUIIATUTETOB
B paiioHe XOKypHKY, CleTaHbl U3 OCTOHA, a HEKOTOPbhIE 3 HUX — M3 CTaju. TakuM o0pa3oM, JaHHOE
PYKOBOICTBO OXBAaTHIBAaeT MPOIELYPHl OCMOTpPA, OLEHKH, PEMOHTA W 3aMEHBI OCTOHHBIX MOCTOB.
[TopsimoK TEXHUYECKOTO OOCTY)KMBAaHMS ¥ YNPABJICHUS CTAIbHBIMH MOCTaMH cM. B «CTanbHbIC
KOHCTPYKUIUH cepur 18, PykoBOACTBO MO MpOBEpKE AOITOBEYHOCTH KOPPOIMPOBAHHBIX CTAJBHBIX
KOHCTPYKLHI», w3JaHHOM KOMHTETOM 10 CTadbHBIM KOHCTPYKIHSM SImOHCKOro oOmiecTsa
WH)XeHepoB-cTpouTeneld. Tarke Oyner mone3eH [loAKOMHTET MO OILEHKE OCTATOYHOM HeCyIIeH
CHOCOOHOCTH CTAJBHBIX KOHCTPYKIIMH M MUCCIICJOBAHHIO TIOJUTHKY HMOBBIIICHUS JOITOBESYHOCTH» U

MHOroe Jpyroe. B coOTBETCTBMM € 3THM, HalpuMep, €CJIM KOJIMYECTBO pPaclbuIIEMOro

[ob6aBka: AHTMOONeaeHNTENb HAa OCHOBE XNOpuaa HaTpus, aueTarta Kanuvs, auetata Hatpus, dopmuara
kKanua u dopmmarta Hatpusa cnocobeteyet ASR. MoaToMy ux He crnegyeT MCMNonb3oBaTb B pPErvioHe
XOKYPUKY.
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AHTHOOJEIEHUTENIS] COCTABISAET |1 KI/M2/TON MM MEHbIIIE, BIMSHUC Ha CTAPCHHUE CTaJbHBIX 0aJoK B
aTMOC(epHBIX YCIOBHAX HE3HAYMTENbHO. Takke W3BECTHO, YTO aTMOoc(epoCTOWKHE CTallbHBbIC
0aJIKM MOXXHO KCIIOJIb30BAaTh B MPHUOPEKHBIX PaliOHAX, Ille KOJMYECTBO MOHOB XJIOpa B BO3IYyXE
cocrasysier 0,05 mr/am*/nens win Menee. Cepuasich Ha 5Ty HHQOPMALMIO M CXEMY, MTOKa3aHHYIO Ha
puc 8, xenarenbHO CPOPMYIUPOBATH MPOIEAYPhl MPOBEPOK, OLEHOYHBIX CYKICHHWH, PEMOHTA H
OOHOBIICHUSI, OTJCIBHO JJISl CTAILHBIX MOCTOB. METO/IbI, OIIMCAHHBIC B CIICAYIONINX paszeliaX, TaKkxKe

MOT'yT OBITH MIPUMCEHECHBI K CTaJIbHBIM MOCTaM:

4 MeTop npoBepku

(1) Ecnin HazmesKHOCTh BO BpeMsl Mpenblayiied nepuoandeckoi npoepku Obiia [ wim 11, oHa
MOXET OBbITh IIPOBEPEHA C MOMOILBIO MPOCTOrO METO/A, TAKOTO KaK MCIOJIb30BAaHUE [UIAHIIIETa
WITH [IPOCTOTO KOHTPOJILHOTO JIMCTA.

(2) Ecnm mpenpimymias mepHoAMYecKas TMpPOBEpKa IOKaszaina, 4To mpodHocTh Obuia Il wm
TIIATENIbHBIA  BU3yallbHbIE OCMOTD BO3MOXEH 0e3 HEeoOXOIUMOCTH HCIOJIb30BaHMUS
CIeHAaBHbBIX JIECOB, JKENATeIbHO MPOBECTH OCMOTP IKCIEPTOM, HANPHUMEDP, KOHCYILTAaHTOM.
B HEKOTOpBIX Clly4asx KOMIUIEKCHOE YIPaBICHUE MOKET CHU3UTh 3aTPaThl HA ay TCOPCHHT.

(3) B HekoTOpBIX Ciy4asx HOBBIE TEXHOJOTHMH, TaKMe KaK MOHHTOPHHT M HCKYCCTBEHHBIN

uHTeIUIeKT (nanee M), MOTyT MCTIONB30BaTHCS BO BPEMS IIPOBEPKH.

[KommenTapuii]

Yro kacaercs (1), Ha ocHoBanuu (6) B Tabmuie 4, eCIM PUCK OOPYIICHHS MOCTA HEBEIMK, MBI

pEKOMEHTyeM MPOBECTH MPOBEPKY MPOCTHIM METOJIOM. 31eCh JJIsi HEKOTOPBIX MOCTOB, HAXOSIIHXCS
B BEJEHUHU HE TONbKO ropofaoB Huwurara, Utourasa, Cannzé, Tonamu, lllynan, Ho u Keiprescrana,
Kam6o1k1, ObLIM BBEIEHBI B IPAKTUKY HPOBEPKH C MCIIOIb30BAHUEM ILIAHIIETHBIX KOMIILIOTEPOB ¥
9:10) |y 100U TENBHBIN SGPEKT OBLT MOATBEPIKIECH.

Kpome Toro, /uis HEKOTOPHIX MOCTOB, HaxOISIIMXCAd B BeAeHWU ropoxa Kara, Obuia

peanu3oBaHa TIPOBEpKAa C KCIOIB30BAHMEM IIPOCTOTO JIUCTAa C OTPaHHYEHHBIM KOJIMYECTBOM
3IIEMEHTOB, U OBUT MOATBEPkIIeH () (EKT pallmoHaTH3aIHY.
(2) Eciin Hapie)KHOCTD MPENBITYIIETO EPUOAMUECKOTO OCMOTpa cooTBeTcTBYeT 111, sKcepT moimkeH
MPOBECTH NIAOJIOHHBIN BHU3yallbHBIK OCMOTP KPYIHBIM IUIAHOM, YTOOBI OICHHTh BO3MOXKHOCTBH
0oOpyIICHHUS B TEUCHHE TISITH JIET. TeM He MeHee, pOOOTH3UPOBaHHBIC TEXHOJIOTHH, BKITFOUAs JIPOHBI U
KaMepbl C BBICOKMM pa3pelicHHeM, ObLIM pa3pa0doTaHbl JJs [ONy4YeHHS pPe3yJbTaToB,
SKBUBAJICHTHBIX BU3yaJIbHBIM OCMOTPAM KPYIIHBIM ILIAHOM, BKIIFOYas pe3ynsTarsl SIP!D,

Kpome TOro, XOTS OHM KpaliHE pEAKO BCTPEUAIOTCS CPEld MOCTOB C KOPOTKHMH
MpoJIeTaMH, UX MOXXHO OCMAaTpHBaTh C HCIIOJIb30BAHWEM BPEMEHHBIX JIECOB, aBTOMOOWIICH IUIs
OCMOTpPa MOCTOB HJIM C MOMOIIBI0 KaHaTOB. OCMOTpP € TOMOIIBI0 po0O0Ta, €CIM MOKHO TOJTYYHTh

TaKHe K€ WK 00JIee TOYHBIE PE3YIBTAThI, MOXKET IMPUMEHATHCA IJIA BCEX UJIM YaCTHU OTUX MOCTOB. B
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KaueCTBE AaJITEPHATUBBI MOXKHO COBMECTHUTH OCMOTP C IIOMOIIBIO poOOTa M OCMOTP BOIH3H.
Oskupmaercst, YTO CTENEHb CBOOOMBI BEIOOpA BPEMEHM IPOBEPKH, CHIDKCHHE 3aTpaTr Ha MPOBEPKY U
BPEMSI IIPOBEPKH MOTYT OBITh yMEHBIIICHEI.

(3) Haxe mociie 2018 ronma, o oKoH4YaHUM TiepBoi nestenbHocTH SIP, ObUTH pa3paboTaHbl HOBBHIC
TEXHOJOTUH JJISI OCMOTpa aBTOIOPOXKHBIX MOCTOB. DTO BKIIIOYAcT B CeOs TEXHOJIOTHH M METOIBI,
KOTOpPBIE CIIOCOOCTBYIOT CHIDKEHHIO 3aTparT W dKCIuryarammu. Hampmmep, Smonckoe oOmiectBo
TPaXJaHCKOTO CTPOHTENbCTBAa, KomuTer mo obcmyxuBaHuio HHGPACTPYKTYpsl, [logxkoMuTeT MO
MPOJBHKCHUIO HOBBIX TEXHOJOTHH, omyOimkoBanm B wurone 2022 roma «PykoBOACTBO TIO
WCTIOJIh30BAHUIO TEXHOJIIOTUHM MOHHUTOpPUHTra (MPOEKT)», KOTOpoe obecreunBaeT 3(QPEeKTHBHOES
HCIIONIF30BAaHIE TEXHOJIIOTHH MOHUTOPHHTA B PA3IMYHBIX cuTyanusx. Kpome Toro, mocne 3arpysku
(hotorpaduii MOBpEXKICHUIA, CIIEITAHHBIX ¢ TIOMOIILI0 CMapTGOHOB U MU(PPOBBIX KaMep, U 3arpy3Ku
npocroil nHpopMaruu B obnako M HeMemIeHHO OmpeaesseT MOBPSKACHUSI U Pas3INdyacT Leible
YacTH ¥ TIOBPEXKICHHBIE YYacTKH, BbI3BaHHBIE XJOPHAHBIM Bo3zaeiictBueM, ASR wu or
3aMOpaKUBaHUSA-OTTauBaHus. OTHOBPEMEHHO CHCTEMa aBTOMATUYECKH BBIBOAUT PE3YJBTAaThI
IPOBEPKH Ha TpaduK. ITO yMEHbIIAET pasdpoc pe3yabTaToB M CHIDKAET MaKCUMyM Ha 35% 3a cder
sKoHOMHHU Tpyxa. Kpome Toro, MuHHCTEPCTBO 3eMIIM, HHPPACTPYKTYpPbI, TPAHCIIOPTa U TypHU3Ma
npeacraBmwio «Karamor TeXHOJIOTWH MONAEP)KKH HHCHEKIMW» W (OPMBI UL TOATBEPKICHHS
3¢ GEKTUBHOCTH MHCIICKIIUN 110 aHalM3y HM300pakeHUsI, TEXHOJOTHH Hepa3pyllaroield MPOBEPKH,

TEXHOJIOInu I/ISMepeHH}I/MOHI/ITOpI/IHFa, a TaKKE TCXHOJIOIrnun c60pa JAaHHBIX U CBA3HU.

5 MeToa namepeHus

(1) Ipu Hanexuoctn yposus Il 1 npu ycuieHnn WHCTIEKIMIA 0e3 peMOHTa BU3YaJIbHBIH OCMOTP
MIPOBOJIST B TEUCHHE 5 JIET.

(2) Kora 6eToHHBIH MOCT MOJIBEPTacTCs BO3JCHCTBUIO aHTHOOICIEHUTEIS WK COACPIKALITIXCS B
BO3IIyX€ XJIOPHUIOB, M €ro HaJeKHOCTh Obuia III, a Bcs MOBEPXHOCTH TPEIIMH, OTCIAUBAHMS,
IUIABYYECTH U P)KaBUMHBI PEMOHTHPYETCS C ITOMOIIBIO 3aIUIaTOK. MaTtepuai U 30Ha PEMOHTA
JIOJDKHBI OBITH 3a()MKCUPOBAHBI.

(3) B cpene 6e3 anTroONEACHUTENCH U MIEPEHOCUMBIX 10 BO3IYXY XJIOPHIOB OSTOHHBIA MOCT C
HaIeXHOCThIO ypoBHS Il mMeer He pacTymme TpeIIWHBI, KaK Ha TTOBEPXHOCTH IBIHHU, TO
TPELINHBI OJIOKHPYIOTCSI BBEICHHEM CMOJIBI, YTOOBI IPEJOTBPATUTH MPOHIKHOBEHUE BEIICCTB,
BBI3BIBAIONINX KOPPO3HMIO, BO BHYTPCHHIOIO apMarypy, M HPUMEHSCTCS ITOBEPXHOCTHBIH
NCHETPaHT CHJIAHOBOTO TUIA. MaTepuan U 30Ha PEMOHTA JOJKHBI OBITh 3a()UKCHPOBAHEI.

(4) Tlpu oOHOBNIEHMHM OETOHHOTO MOCTa C HAJCKHOCTHIO YpoBHs [V clieayeT HMCnoibn30BaTh

BBICOKOIIPOYHBIN MaTepuall.

[KommenTapuid]

UYro kacaetcs (1), ycuineHHe KOHTPOJIS SBISETCS OJHON M3 TAKWX Mep. 3/1eCh YCOBEPIICHCTBOBAHUE
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KOHTpPOJISL YBEJIMYUBAET YACTOTY KOHTPOJS MJIM MOBBINIAET TOYHOCTH KOHTPOJIs'2.

B cnyuae
KOPOTKOTO MOCTa yBEIMYCHHE YaCTOTHI MPOBEPOK OOXOMUTCS AEUICBIE, YEM IOBHIIICHUE TOYHOCTU
npoBepok. Kpome Toro, ycraHoBKa TaOIMYKKM Ha aBTOMOOHMIILHOM MOCTY ¢ Haanuckio «Iloxanyiicra,
CBSDKUTECH C MIpHEH Wi aAMUHHUCTpAINEH, €CIIH BB 3aMETIIH H3MECHEHHSD), Takoke d((EeKTHBHA HA
JOPOTax C MHTCHCUBHBIM JBHXCHUEM.

B cypogoii cpene npuanHoii HagexHOCTH YpoBHs 111, BeposiTHO, OyJieT BO3ACHCTBUE TaKOH
K€ arpecCHUBHOM CpeJIbl IMOCe PEMOHTA, U YXYIIIEHHE COCTOSHUS MOXKET IporpeccupoBars. Kpome
TOTO, €CIM MPUYMHON HajexHocTn ypoBHs Il sBnsercs HexauecTBEHHBIN MaTepual, BEPOSITHO,
M3HOC CYIIECTBYIOIINX 3JIEMEHTOB OyJeT IpOorpeccHpoBarh Ja)ke Mocie peMoHTa. B atux ciydasx
PEMOHT TOBTOPSICTCA KaKAbIE HECKOJBKO JIET, U CTOMMOCTB €ro Bhimie. Takum 00pazoM, ¢ TOUYKH
3peHHs] CTOMMOCTH >XM3HEHHOTO IHKJIA, Pa3yMHO OOHOBIITH WJIM CHOCHTB, KOTJa HAJAEKHOCTDH
cootBeTcTBYeT IV, mocie Toro, Kak OyAeT MpOaOIKaThCsl MAKCUMAJIBHO BO3MOXKHOE HCIIONB30BAHIE
0e3 Kakoro-am1udo peMoHTa.
(2) B xopoTKOnpoJIeTHOM OETOHHOM MOCTY C KOPPO3UEH apMaTyphl, HE3aBUCHMO OT PacTPECKUBAHUS,
OTCIIaUBAHUS, BCIUIBIBAHHS WJIM TIONTEKOB P)KABUMHBI, MOHBI XJIOpa C BBICOKOM KOHIICHTpAIHen
BBIIIE TOPOTOBOTO 3HAYCHHUS YaCTO MPOHMUKAIOT IO BCEH MOBEPXHOCTH 3IeMEHTa. B pesynprare Ob110
MOATBEPXKIICHO, YTO apMaTypa OyIeT MoABepraThCcsi KOPPO3UH B APYroM OETOHE, €CITH yIAIUTh OETOH
TOJIBKO B MeCTe 3aMeTHOI kKoppo3uu. [103ToMy BCe 371eMEHTHI JOIKHEI OBITH OTPEMOHTHPOBAHBI.

Kpome Toro, naxke mepenoBbie B oOmactd pemoHTa kKommanuu JR (Japan Railway
Company) 1 NEXCO (Nippon Expressway Company) NOCTOSHHO H3y4arOT METOABI PEMOHTA,
KOTOpBIE ompesesieHHO 3¢ ekTuBHEL. [103TOMY A1 MyHHIIMTIATUTETOB BA)KHO HAKAIIMBATH TaHHBIC
0 pEMOHTE, BKIIOYas TECTOBOE CTPOUTENBCTBO. COITACHO ITyHKTY TaOIHIEl 4, aBTOZOPOKHBIN
MOCT, HaXOJSIIIUICS B BEICHUY MYHHIIMITAIMTETOB B paiione XoKypuky, ¢ 2019 rona nposepsieTcst Ha
3 PEeKTUBHOCTh KPaTKOCPOUHBIX, HEJOPOTUX W IPOCTHIX PEMOHTHBIX paboT. YCIIOBHEM SBISETCS
OKCIDTyaTalys B XOJOAHOE BpeMsl TOfa, T.e. HE CENIbCKOXO3SICTBEHHBIM CE30H C HOSAOPS 1O MapT.
Kpome Toro, Takxke HEOOXOAMMO COXpaHITh 3(phekT peMoHTa HE MeHee IATH JeT. OKOHYATeIbHbINA
pe3yabTar craHeT u3BecTeH mocie 2024 roma, HO MPOMEXKYTOYHBIC PE3YNbTaThl OLEHKU OymyT
TIOJIE3HEI.
(3) Oprannyeckue WM HEOPTaHUIECKUE METOIBI HHBEKITUN MOTYT 3aKpbITh TpemuHbl ASR. Kpome
TOTO, COOOIIATIOCh, YTO METOA MOBEPXHOCTHOM IMPONHMTKH CHIAHOBOTO THIIA MOXKET IOIABITH

13, Kpome Toro, Ha ocHoBe (8) B TaOmuue 4,

BOJIOTIOMIIONIEHHE TPEMHH mupuHor 0,6 MM uin MeHee
aHaJOTMYHO (2), aBTOZOPOXKHBIE MOCTHI, HaXONSIIHWECS B BEICHWM MYHHUIHIIAJINTETOB B paifoHe
XOKypHKY, ObLITH OTPEMOHTHPOBAHBI B KPATKOCPOYHOM, MAJIO3aTPATHOM M MPOCTOM MPOOHOH (hopMme.
B stoMm nccnenoBannm HaOmomaeTcs 3()(HEKT BOCCTAHOBICHUS «METOAOM HHBEKIUHU TPEIIUHBD H
«METONa 3aIUIaThl JJIsI OTCIIOMBIIMXCS oOnacTeily», n OyAyT MOJIE3HBI MPOMEKYTOUHBIE PE3YBTAaThI
oreHKH. TakKe Ba)KHO HAKAIUTUBATH TAHHBIE PEMOHTA.

(4) BricokokauecTBeHHass W CTaOWJIbHAs 30JIa YHOCA PacHpOCTpaHsiach B paioHe XOKYPHKY.

CymectByeT Takke pykoBoactBo (http://www.rikuden.co.jp/ash/attach/14040301.pdf) mo pacuery
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MIPOTIOPIIMIA CMECH, MPOU3BOICTBY M M3TOTOBJICHUIO OSTOHA C 30JI0M yHOCA. BBUIO BBISCHEHO, YTO
HCIIONIB30BAaHME OSTOH 3061 YHOCA MOXET YMEHBIINTH DPAa3BHTHE XJIOPUAHOTO BO3ICHCTBUS H
ASRuampuvep 14),15) - 5 tagke MOXKET yMEHBIIMTH TeMIeparypHble Tpemunbl 9 17, TIpaktuueckoe
NMpUMEHEeHNe pa3BuBaeTcs B npedekrypax Humrara, npedexrypa Tosma, npedektypa Vcukasa u
npedekrypa Dykywu, BKIOYas pabOThl MO pacimupeHuro Xokypuky CuHkaHcaH. [loatomy st
IPOUICHHUS CPOKa CIIyKOBI MOCTOB, ITOIBEP)KEHHBIX AHAIOTHYHOMY BO3JACHCTBHIO OKpYKAromlen
Cpempl TOCIe PEeKOHCTPYKIMH, W JUIS PAa3BUTHS 3€I€HOH WHQPACTPYKTYPHl PEKOMEHIYETCS
HCTI0JIh30BaTh OCTOH C CoepIkaHueM 30ibI-yHOoca 0T 15% 1o 20% B niemeHTe.

Kak mokazano Ha puc 4, aBTOIOPOXHBIE MOCTBI CO 3HAYUTEIHFHBIMHU MEPBOHAYAIEHBIMH
nedeKTaMid MMEIOT KpaifHe HH3KYIO JONTOBEYHOCTH. [lo3TOMy mpH OOHOBIEHHH KOHCTPYKIIHS
JIOJDKHA OBITh mocTpoeHa Oe3 nmedekroB. CremoBaTenbHO, KeJNaTeIbHO HCIONB30BaTh COOPHEIC
JKeJIe300€ TOHHBIE H3/IETIHs, KOTOPhIe OOBIYHO CHIDKAIOT OOIIME 3aTPAThl Ha CTPOUTEIBCTBO, BKITFOUAsI
3aTpaThl HA MAaTEPHAIIbI, CTPOUTEIBCTBO U PETYINPOBAHUE JOPOKHOTO ABHKCHUS.

Kpome Toro, ecmm 3arparbl, HEOOXOOMMBIE s OyAyIIero comepkKaHus MOCTa,
3HAUUTEIBHO MPEBBIMIAIOT YIOOCTBO 30HBI, JKENATENFHO PAcCMOTPETh BOIPOC 00 HCKITIOYCHHH
(cHOCE) ¢ TOYKM 3peHus1 MeHeKMeHTa. Eciin 6e30macHOCTh U yI00CTBO MCIIONB30BaHUS MOCTA YKe
YXYAIIWINCh, OBUIO OBl JydYllle 3alpeTUTh HCIOJIB30BAaHME MOCTa Ha ONPENCNICHHBIH IEpUOJ
BPEMCHH M OIPEJCNIUTh, CIIEAyeT JIM €ro CHecTH (3a0pOoCHTh), HCXOAs M3 craryca o0be3nia

TMOJIb30BATENEH JOPOTH.

6 NMonb3oBaHMe pyKkoBOoACTBOM

DTO pYKOBOACTBO OyIeT yAydllleHO Onarojgaps COTPYIHHYECTBY MEXIy Ipodeccopamu
YHUBEPCUTETOB U TEXHUUYECKHX KOJUIC/DKEH M COTPYIHHKAMHU MYHHIHUIAINTETOB, a TAKKe, IpH
HEO0OXOIMMOCTH, MPO(ECCHOHATBHBIMU HHKEHEPaMH, CIEIHAIUCTAaMK 0 AMATHOCTHKE OeTOHa,

[EHTPaMU B KOKA0H npedekType U T. 1. B paiioHe XOKYpPHKY.

[KommenTapuii]

Ha ocHoBe Tabnuib! 4 Ha puc 11 moka3aHbl Mepbl, UCIIOIB3YEMbIC JJIsl PEIICHHS TIPOOIIeM,
C KOTOPBIMH CTaJKHBAIOTCS MYHHUIIMIIANATETHL. J[pyruMu cioBamu, HEOOXOIUMO MPOMOKUTE «1)
CHCTEMY TPEIOCTABICHHUS TEXHUIECKOW HH(POpMaLUm U «2) CUCTEMY 00eCIICUeHHs PAIIHOHATIHLHOTO
o0ciyxuBaHus». 3nech MUHHCTEPCTBO 3eMITH, HH(MPACTPYKTYPBI, TpaHcniopTa u TypusMa, NEXCO,
JR, npedekTypsl 1 Apyrre co3aalii KOMUTET, B KOTOPBIH BOIILIH 3KcrepThl. Kpome Toro, B KauecTse
PYKOBOACTBA OBUI IOATOTOBJICH HOPSJOK OCMOTPA, OLEHKH M PEMOHTAa TAaKUX COOPYKCHUH, Kak
ABTOMAaruCTPaIH, JIUHUH SKEJIE3HBIX JOPOI CKOPOCTHBIX TOE3I0B U TaBaHH. DTO MONE3HO A (2).
OpHako, Kak TokKa3aHo B TaOmuiie 8, cuTyalus pasjiMyaeTcs B 3aBHUCHMOCTH OT OpraHU3aIluH,
KOTOpasi yIpaBisieT aBTOAOPOXKHBIME MocTaMu. [103ToMy TpymHO MepeHsTh MPOUEayphl U METOIBI

00CITyKMBaHHsI HAIIMOHAJIBHBIX JOPOT ¥ aBTOMATUCTPANeH IUIsl COepKaHNue MYHHUIUIIANBEHBIX JOPOT.
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» 1) CucTema npenocTaeneHnA TEXHMYECKOR MHOpMALMY =
H."[aHHpOEaHIIe H HCIIOJIE30BAHITE
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IIpoeesenme BEICTABOE M CeMHHADOE [4
By 6
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Acconmanud THATHOCTHRE OeTOHA
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v v

BBIEOI) PAIHMOEATBHOIO OCMOTPA, OIIeHKH H peMOHTA

2) CucTemMa NPOBEAEHUA PALMOHANBHOMO TEXHUYECKOro 0BCNyXMBaHUA

[Tepecyorp MIaHA PeMOETOS II0 IPOLISHAK CPOKA CJLVEOE

exrarrod/elainddsanas dodadod]y

—_———

Ipentoxente M MNePeCMOTD —
. . ; — Mepa =& (Cocras/Coser
PYHOBOTCTBA TIO YUpaBIeHHID 1
- Ilmam IIposepra |
TEXHIMYECKHM OOCIVAEHBAHHEM
. . P— eficreme |
HOPOTHOMPOIeTHOTO MOCTa |

| PaHHDHﬂ.:'II)HI)H‘:I OCMOTD. OII€HKA. PEMOHT H 0OHOBIIE HHAE
|

Howmep B rabmume 4

Puc. 11 MexaHu3Mbl pemieHus MpooIeM MyHHIIUTIAIBHBIX J10POT

Tabnuna 8 CpaBHEHHE YIPABISIONIMX aBTOAOPOXKHBIMUA MOCTaMU

IIpedexrypHas | MyHuIUaaLHas
IIpenmer Hanmonansnas nopora [Hocce pegextyp Y
Jopora Jopora
[lepconan MtHoro o Maio
Jlnmuna mocra JImuHHbIH S Kopotkwuii
Bromxer Bonbmoit S Manenbkuii
C Hayuno-uccnenosarenscku Hayuno-uccnenoBarenbcku Lentp, _
BSI3aHHAs N .
1 MTHCTUTYT OOILIECTBEHHBIX i nuactutyT NEXCO myOonmyHas
OpraHu3anus
pabor KOpIIOpaIys

Kpome Toro, Bo Bpemsi SKCIuIyaTalli HEOOXOAUMO YIyUIIUTh MOPAAOK OCMOTPa, OLEHKH
U PEeMOHTa/O0HOBICHUS, MOKa3aHHBI Ha puc 8. [lostomy mpu mpoxoxaenmu Iukna PDCA
(nnaHupoBaHUe, peanusalus, KOHTPOJb, KOPPEKTUPOBKA), MOKAa3aHHOTO Ha puc 11, xenateabHO
OOHOBUTH CTaHJAPTHBIA BapUaHT U HACTPOUTH €ro C yUeTOM MPHUPOAHOH M COLMAJIBLHOW Cpelbl

KaXXA0ro MyHUIIUTIAJIBHOTO O6pa3OBaHI/I$I.
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