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Chapter 1: What Is Important in the Japanese Construction Site

1.1 Teamwork

In construction work, there are many processes before completion. Specialty contractors in various
job categories take on work from the general contractor and proceed with their part of the construction,
then passing the baton to the next process. Teamwork among specialty contractors is important to
ensure a good flow throughout the construction work. During construction, the foreman consults with
the site supervisor and gives instructions to the technicians. At construction sites, senior technicians

work side by side with less experienced junior technicians to offer them advice.

1.2 Japan's Construction Work Assignments

There are various patterns of work assignments for construction projects in Japan, depending on the
scale of the project. For example, a typical large-scale construction project is carried out by a plan
similar to that in Figure 1-1, from the ordering of the work to its execution. In small-scale construction
projects such as general housing, the client (the person ordering the building to be build) places the
order with a construction company, which acts as the prime contractor and proceeds with the housing

construction project while managing the specialty contractors.

(1) Client

A A
(2) Managing Engineer (3) Designer
(4) Company that organizes the entire construction project
(5) Site Supervisor
(6) Specialty Contractors (6) Specialty Contractors (6) Specialty Contractors
Example: Steel reinforcement Example: Formwork carpentry Example: Scaffolding work
Y a aa
Foreman Foreman Foreman
AR Y Y A Y A
Worker Worker Worker ‘Worker Worker Worker

Fig. 1-1 Example of a work assignment
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[(1) Hacchusha] (Client)
Asking a contractor to take on a construction project is called hacchu (order placement). The

organization or company that places that order is hacchusha (the client). Examples of clients include

the Ministry of Land, Infrastructure, Transport and Tourism, local governments, private companies,
and individuals.

[(2) Kanrisha] (Managing Engineer) The engineer in a position to confirm that the construction is
being carried out in accordance with the drawings.

[(3) Sekkeisha] (Designer) The engineer who prepares the design documents to realize the
requirements of the client.

[(4) Koji zentai wo matomeru kaisha] (The company overseeing the entire project) Commonly referred
to as the zenekon (general contractor).

[(5) Genba kantoku] (Site supervisor)The engineer who supervises and directs the construction site.
[(6) Senmon koji gyosha] (Specialty contractors) Specialists for each construction process. Several

workers will perform the work under the direction of the foreman.

1.3 Construction Career Up System

In Japan, the Construction Career Up System is in place. The Construction Career Up System is

being promoted as a system that registers the work performance and qualifications of each technician
so as to realize fair evaluation of skills, improvement of construction quality, and streamlining of on-
site work. There are four technician levels, and once registered in the system, each technician is
issued a card representing their level.

BERFrUTPPYVITIRTLA

1234 5678 9012-34 -01
sl ~JEER - RK
~ MMBIRE 20195
‘ x HHWEM  2029% 45 18 QQ
£%A 19894 4R
Figure 1-2 Card examples
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Level 4 Gold

BEFrUPPYTIATL

Level3 -

1234 5678 0IZ-HE=0F
Q Rk
BRFvUFTYIVRT A A

1234 5678 0012-34-=0F ‘ P . FiMN 250 B Q{

amRRE 20198

Level 2 Blue

Lol RREPUPPYTURT A A
evel ite
1234 5678 SQFZ-FA=DF “‘ . il @q
g ; FEEns 5E5E ald D Technicians with advanced
HEEYUTFYTIATA - management skills
NWRBE 2019%

g o e TS Sl (- Technicians who are (e.g., registered core
ke Wi AR able to work on site EnSineen)

~ MR REE 20195
o2 e GE Middlevel as foremen

(Experienced
Inexperienced technician)
(Apprentice-level
technician)

Figure 1 -3 Career Up System levels and colors of cards
The following three categories are subject to technician evaluation.
- Experience (number of working days)
- Knowledge and skills (qualifications held)
- Management skills (training for registered core engineer/experience as a foreman)

Level 2 requires a minimum of 645 working days (3 years) after system registration, so everyone

starts at Level 1.

1.4 Greetings

What is deemed important at construction sites in Japan is to prevent onsite accidents. To this end,

a variety of initiatives are undertaken every day. The most basic and important aspect of this effort is
greetings. When passing workers in the corridor, it is customary to greet each other by saying
“ohayogozaimasu (good morning)” or “otsukaresamadesu (thank you for your hard work)” in the
morning. Workers from different job categories greeting each other creates a sense of unity, and this
creates a pleasant environment in which to work together. Commonly used greetings include
“otsukaresamadesu” and “Goanzenni (Be safe today),” which are explained in detail in Chapter 4.
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1.5 Morning Meeting

At Japanese construction sites, a meeting of all workers is held daily before work begins. This is

called chorei (morning meeting). There are two types of morning meetings: general morning meetings

and morning meetings by job category. The primary purpose of both morning meetings, also referred

to as anzen chorei (safety morning meetings), is to prevent accidents on construction sites.

1.5.1 General Morning Meeting

The general morning meeting mainly consists of the

—
i During a morning meeting
—| (Sl

following.

(1) Greetings from the site supervisor

The greeting of the site supervisor is intended to
promote a sense of unity among the workers and to
ensure that the day's work proceeds safely and
pleasantly.
(2) Radio calisthenics

Warm up exercises before work awaken the body and mind, thus preventing injury. Radio faiso
(radio calisthenics) is a series of exercises set to music that is well known in Japan, and are performed
at morning meetings. Sometimes it is conducted without music, and in such a case, workers move their
bodies while counting “1, 2, 3, 4” loudly.
(3) Confirmation of work content

Each foreman who will be working that day informs everyone of the day's work and personnel
placement. Workers of different job categories are working together at the site. It is important for
workers in other job categories to know the overview of the day’s work in order to prevent hazards. It
also helps to know how it will affect your own work. Also at this time, introductions of new workers

(called newcomers) on their first day may be made. If you are being introduced as a newcomer, speak
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loudly and clearly to state your name, the company to which you belong, etc.
(4) Hazard prediction activities (KY activities)

Hazard prediction activities, also known as KY (Kiken Yochi) activities, are conducted by imagining
situations where accidents might occur during the day's work, detecting hazards, and preventing
accidents before they occur. In particular, when work is to be performed differently than before, such
as when construction materials are to be transported, large construction equipment is to be moved, or
new job categories are to be added, take the utmost care in predicting hazards and sharing them with
all members of the team.

(5) Checking for safety
Generally, at the end of the morning meeting, the following safety checks are performed out loud in

pairs.

OK on the right? OK on the left? OK in the front? OK in the back?

Helmet chinstrap
Ok overhead? OK at the feet? fastened? Clothing and nametag in place?

Safety check

(6) Greetings and start work
After safety has been checked, everyone says, “kyo mo goanzen ni!” (have a safe day!). The general
morning meeting is concluded and the work begins. After this, morning meetings by job categories

are held.



1.5.2 Morning Meeting by Job Category

After the general morning meeting, morning meetings by job categories are held.

(1) Safety chant (touch and call) '((

Everyone says out loud the safety slogan aloud, with
fingers pointing. In addition to confirming safety, this
helps promote a sense of unity in teamwork. The

following is an example of a chant.

“Zero saigai de iko, yoshi!” (Let's achieve zero

disasters, good!)

KY activities
(2) Hazard prediction activities (KY activities)

KY activities related to the entire work site are
conducted during the general morning meeting, and

similarly, KY activities are conducted before starting

Al

Photo 1-4 KY activities

work at each job category. KY activities generally follow
these steps.
[Danger detection]

Extract kiken no point (potential dangers). Have workers speak freely on each task about possible
hazardous conditions and actions for today's work content. Sometimes workers are nominated to make
a presentation in order to share their dangerous experiences and to increase each person's sensitivity

to danger as his or her own, thereby preventing accidents.

[Consideration of countermeasures] Hazard Prediction Activity Chart

Group work content I

Discuss and formulate countermeasures for each Fv— -
otential dangers Here's what we do.

potential danger. Once the countermeasures are

determined, write them in the Hazard Prediction Activity

‘Today's safety goals I
Chart.

Company | Leader name IWorker

people




[Determination of Action Goals]
Decide on the items of particular importance and set them as today's goals.
[Shout out]
All members conduct shisa kosho (point and call) at the KY board on which the decided action
goals are written, and recite the following.
“XXX, yoshi!” (XXX, good!) “Kyo mo ichinichi anzensagyo de ganbaro! Oh!” (Let's have another

day of safe work! Yes!)



Chapter 2: Laws and Regulations that Must Be Observed When
Working Onsite in Japan

As a country governed by the rule of law, Japan has many laws. You are probably already aware of
the laws that pertain to your daily life, such as road traffic laws. Here are some of the laws that you

should be aware of that pertain to the construction industry, with a focus on labor laws.

2.1 Labor Laws

Labor law is the name by which laws on labor issues are collectively referred to. This section
provides an overview and key points of basic labor laws that you should be aware of when working

in the construction industry.

2.1.1 Labor Standards Act

(1) Overview

Japan is a liberal country, and as a rule, contracts can be concluded freely. However, since workers
are in a weaker position compared to employers, the Labor Standards Act has been established to
protect them.

Minimum working conditions are set forth in the Labor Standards Act, and any part of the condition
that does not meet the standards is considered illegal and subject to the provisions of the Labor
Standards Act. Working conditions refer to all treatment in the workplace, including not only wages
and working hours but also conditions related to dismissal, accident compensation, health and safety,
communal housing, etc.

(2) Key Points
- Deciding Working Conditions

Working conditions are to be determined on an equal footing between employer and worker, and

workers and employers are required to keep their promises.

- Equal Treatment



Employers are prohibited from discriminating in wages, working hours, or other working conditions
on the basis of a worker's nationality, creed, or social status.
- Prohibition of Forced Labor

Employers are prohibited from forcing workers to work against their will by the use of physical
violence, intimidation, confinement, or any other means that unjustly restricts that worker's mental or
physical freedom.

- Prevention of Power Harassment

Power harassment is defined as an act of taking advantage of one's superiority in the workplace to
cause mental or physical pain or damage the work environment beyond the scope necessary for the
job.

Under the Act on Comprehensively Advancing Labor Measures, and Stabilizing the Employment
of Workers, and Enriching Workers' Vocational Lives (commonly known as the Power Harassment
Prevention Law), it is mandatory to take preventive measures such as establishing a policy stipulating
that power harassment is not allowed in the workplace and providing a consultation service. At public
institutions, the Labor Bureau has a consultation corner.

- Making the Working Conditions Explicit

Employers are required to clearly indicate the following six items.

(1) Period of labor contracts (2) Criteria for renewal of fixed-term labor contract (3) Place of
employment and nature of work to be performed (4) Matters related to end times, overtime, breaks,
holidays, and vacations (5) Matters related to wage determination, payment methods, closing dates,
payment dates, and salary increases (6) Matters related to retirement and termination of employment

- Prohibition on Establishing the Compensation for Loss or Damage in Advance

It is prohibited to make a contract that stipulates a monetary penalty or establishes the amount of
compensation for breaching the labor contract in advance.

- Restrictions on the Dismissal of Workers



A worker may not be dismissed for a period during which he/she is off work for medical treatment
for an injury or illness sustained on the job, nor for 30 days thereafter.
- Advance Notice of Dismissal

If a worker is to be dismissed, 30 days' notice must be given.
- Wages

It is required to pay (1) in currency, (2) directly to the worker, (3) in full, (4) at least once a month,

and (5) on a fixed date. (Five Principles of Wage Payment)
- Statutory Working Hours

In principle, employees are not allowed to have workers work more than 40 hours per week and 8
hours per day.
- Breaks

If the working hours exceed 6 hours, a 45-minute break must be provided, and if the working hours
exceed 8 hours, a 1-hour break must be provided at the same time during the working hours.
- Statutory Days Off

An employer must provide a worker with at least one day off per week.
- Off-Hours Work and Work on Days Off

Off-hours work (overtime) is allowed in cases of temporary need and when a 36 (saburoku)

agreement (labor-management agreement based on Article 36 of the Labor Standards Act) is concluded

and submitted, and the stipulated premium wages must be paid. Temporary needs refer to disaster
restoration work. Surcharge rates are 25% or more for regular overtime, 35% or more for work on
days off, and 25% or more for late-night overtime.

The maximum overtime hours are 45 hours per month and 360 hours per year. This upper limit takes
effect in April 2024 for the construction industry, but it is recommended to adhere to it before 2024 in
order to prevent health problems caused by long working hours.

- Annual Paid Leave
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Workers who have worked continuously for six months from the date of hiring and have worked at
least 80% of the total working days are entitled to 10 working days of annual paid leave, with one
working day added for each additional year of continuous service, and after two years and six months,

two working days are added for each additional year of continuous service, up to 20 working days.

Years of 6.5 years or
0.5year | 1.5years | 2.5years | 3.5 years | 4.5 years | 5.5 years

service more

Number of

10 days 11 days 12 days 14 days 16 days 18 days 20 days
days granted

In addition, it is illegal for employers to buy back paid vacation time that workers did not use.

2.1.2 Industrial Safety and Health Act

(1) Overview
Life, body, and health are of utmost importance to workers, and the purpose of the Industrial Safety

and Health Act is to ensure workers' safety and health in the workplace and to facilitate the creation

of comfortable work environments so that they will not be harmed by work.

(2) Key Points
- Safety Flags, Etc.
Safety First signs, the Safety Flag (the symbol of the Safety
Week), and Safety and Health Flag (the symbol to promote F.b:
health and hygiene in addition to safety) are displayed at |

construction sites to remind workers of the importance of zero

0 ; .I |
1

i

Examples of the Safety and Health Flag

accidents and zero injuries and to raise awareness regarding

safety and hygiene management.
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- Responsibilities of the Worker

In order to prevent industrial injuries, workers are required to observe the necessary particulars and
cooperate with measures to prevent industrial injuries taken by employers and other related parties.
- Safety and Health Education

Safety and health education is required when new workers are hired or when the nature of the work
is changed. In addition, special training, such as the skill training course, is required for crane operation.
- Causes of Work-Related Accidents

Looking at the number of fatalities in work-related accidents in the construction industry in FY2021
by cause, the overwhelming majority were due to Crashes and Falls (110 out of 288 ), followed by
Collapsing/Crumbling (31), Caught-In/Between/Entanglement (27), Traffic Accident (Roads) (25),
and Struck-By (19) (> 7.1 Fatalities in Construction Work). Prevention of Crashes and Falls is
important particularly in high-place work, and scaffolds must be erected to provide working platform
and enclosures at least 40 cm wide. In principle, the full-harness fall protection gear should be used
(see 7.2.4 Equipment for Work Safety).
- Prevention of Heat Stroke

In summer, it is necessary to provide shade, water, and salt lozenges to prevent heat strokes, and to
be prepared to respond to emergency situations.
- Risk Assessment and KY Activities

Risk assessment is a method for identifying and eliminating potential dangers or hazards in the
workplace. Business operators are obligated to make efforts to prevent occupational accidents by
conducting risk assessments and implementing accident prevention measures based on the results of
the risk assessments. Hazards are always present at construction sites, and hazard prediction activities
(a.k.a. KY activities) are widely practiced to prevent accidents by identifying potential risks that may
occur at the site.
- Medical Checkup
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Companies are required to conduct medical checkups for their employees. There are teiki kenko
shindan (regular medical checkups) that must be conducted within a year from the previous checkup,
and medical checkups conducted at the time of hiring.

- Stress Check

Workplaces with 50 or more employees are required to conduct stress checks once a year by a

physician, public health nurse, or other health professional to ascertain the extent of psychological

strain on a regular basis.

2.1.3 Minimum Wage Act

(1) Overview
Minimum wages are established to improve working conditions, stabilize workers' lives, improve

the quality of the labor force, and ensure fair competition in business. Employers must pay workers at
least the minimum wage, and there are penalties for violations.
(2) Key Points
- Regional Minimum Wages

Since prices and workers' wage levels vary by region, regional minimum wages are determined by
prefecture. It applies to all employed workers and their employers at workplaces in each prefecture,
regardless of employment status or job category. Minimum wages are publicly announced in the

official gazette and notified in various ways such as on the website of each prefectural labor bureau.

2.1.4 Industrial Accident Compensation Insurance (Workers’ Compensation
Insurance) Act

(1) Overview
When a worker is injured, becomes ill, is left with a disability, or dies as a result of a work-related

or commuting accident, workers' compensation insurance provides insurance benefits to the victim or
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his/her surviving family. All hospital treatment costs are paid by workers' compensation insurance,
and the employer is responsible for all insurance premiums.

In the unlikely event of an accident, priority will be given to rescuing victims after confirming safety.
In addition, since the Labour Standard Inspection Offices will conduct an accident investigation to
determine whether an accident is work-related or not, it is necessary to keep as accurate and detailed
a record of the time, circumstances and condition of the accident as possible.

(2) Key Points
- Occupational Accidents

Occupational accidents are those in which there is a certain causal relationship between the work
and the injury, and which are caused by the affected worker's conduct as part of his/her work or by the
management conditions of the facilities and equipment at the workplace.

- Commuting Accidents

Commuting accidents are those that occur between the residence and the place of employment, or
while traveling from one place of employment to another. The requirement is for accidents to occur
on reasonable routes and methods. For example, if you are registered to use a bus but are involved in
an accident while riding a bicycle, you are not eligible.

- Medical Treatment Benefits

When receiving medical treatment at a hospital, the cost of the treatment will be covered.
- Payment for Loss of Salary during a Temporary Absence from Work

Benefits are paid when a person is unable to work due to medical treatment for an injury or illness
and cannot receive wages.

- Benefits for Surviving Family

In the event of death due to an industrial accident, a pension or lump-sum payment and funeral
expenses are provided to the bereaved family.

- Nursing Care Benefits
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Benefits are paid when an injury or illness is not yet cured after one year and six months of medical
treatment and the patient is still disabled and receiving nursing care.
- Special Insurance Coverage System by Workers' Compensation Insurance

Workers' compensation insurance covers employed workers, but there are some non-workers who
deserve protection similar to that of workers, based on the actual nature of their work and the
circumstances under which the accident occurred. The special insurance coverage system of workers'
compensation insurance was established to protect these workers by allowing them to enroll in the
system to the extent that it does not undermine the original intent of the workers' compensation
insurance system. Eligible applicants are employers of small and medium-sized companies in the
construction industry, their family workers, and independent contractors.
- Injury-Hiding

When an injury or illness occurs as a result of an occupational accident, the employer must submit

the rodosha shishobyo hokoku (Report on Worker's Death, Illness or Injuries) to the Labour Standard

Inspection Offices and apply for workers' compensation. However, employers will experience
disadvantages, as companies that have suffered serious industrial accidents are no longer allowed to
participate in biddings for public works projects. Therefore, there have been cases where employers
chose not to submit the Report on Worker's Death, Illness or Injuries but instead instructed the victims
to receive treatment at a hospital using normal health insurance, as if their injuries were caused by
their own negligence. This is called rosai kakushi (injury hiding), which is a violation of the Industrial

Safety and Health Act and a crime. Please do not cooperate with injury-hiding.

2.1.5 Employment Insurance Act

(1) Overview
Employers who employ people are required to have employment insurance. The same applies to

foreign nationals. When a person enrolls in the employment insurance, a koyvo hoken hihokenshasho
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(employment insurance card) is issued to the person. Employment insurance consists of shitsugyoto

kyufu (benefits for unemployment) and koyo hoken nijigyo (employment insurance services).

Benefits for Unemployment are benefits (payments) provided to those who have lost their jobs or
are undergoing educational training. Premiums are paid by the worker himself/herself and the
employer, and are also paid by the national treasury (i.e., by the national and local governments).

(2) Key Points
- Requirements for Employment Insurance Benefits

(1) An insured person (the person with the insurance) of employment insurance has separated from
service (left the job) and is in the state of shitsugyo (unemployed), meaning that he/she is unable to
find a job in spite of his/her willingness and ability to work.

(2) The insured must have been insured for a total of at least 12 months in the two years prior to the
date of separation.

In general, when a specified skilled worker with a foreign national becomes unemployed, he/she
can receive benefits in the same way as a Japanese national. If you lose your job, you are not required
to return to your home country immediately, but can stay until your status of residence expires, as long
as you are looking for a job. If you have stayed in Japan without engaging in activities related to rokutei
gino (specified skills) for more than three months without a justifiable reason, such as staying in Japan
for more than three months without looking for a job, your status of residence may be revoked.

- Employment Insurance Benefits

Employment insurance benefits include kyushokusha kyufu (job applicant benefits). For the Job

Applicant Benefits, basic allowance is provided when a person is unemployed. The basic allowance is
equivalent to 45-80% of the daily wage for the six months prior to separation from employment. The
number of days for which benefits can be received is between 90 and 360 days, to be determined based
on the age on the date of separation from employment, the period of time insured, the reason for

separation, and other factors.
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2.1.6 Act on the Improvement of Employment of Construction Workers

(1) Overview

Officially, it is the kensetsu rodosha no koyo no kaizento ni kansuru horitsu (Act on the

Improvement of Employment of Construction Workers). The kensetsu kovo kaizen keikaku

(construction employment improvement plan) was formulated to improve the employment
environment in the construction industry, and it defines basic points for measures to improve
employment, develop and improve abilities, and promote the welfare of those working in the
construction industry.

(2) Construction Employment Improvement Plan

*The Minister of Health, Labour and Welfare has announced the dai 10ji kensetsu koyo kaizen keikaku

(Tenth Construction Employment Improvement Plan) for the period from FY2021 to FY2025 (March
2021). The Plan includes the following.

- Recruitment and training of young people

*Secure and develop workers by promoting the Construction Career Up System (CCUS), etc.

- Preparation of a foundation for creating an attractive working environment

*Improve long working hours in anticipation of the implementation of the regulation on overtime work
hours with penalties (FY2024)

*Improve wages and promote labor and social insurance enrollment

*Make the full-harness type the general rule for fall prevention equipment for high-place work in order
to ensure the use of appropriate protective equipment in accordance with the possible fall distance to
prevent industrial accidents.

- Promotion of vocational skills development and skill transfer

*Provide vocational training for personnel who are the future of the construction industry

- Establishment of a system to promote employment improvement

*Promote CCUS, and normalize the new ninaite-3-po (the new triple-law for construction work
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providers) (the Act on Promoting Quality Assurance in Public Works, the Construction Business Act,
and the Act for Promoting Proper Tendering and Contracting for Public Works) in the industry.
*Utilize construction-related subsidies

- Addressing foreign workers

*Improve employment management of foreign workers

* Appropriate acceptance of technical intern trainees and specified skilled workers with foreign

nationals

2.1.7 Vocational Abilities Development Promotion Act

(1) Overview

The Vocational Abilities Development Promotion Act aims to enhance the vocational abilities of
workers by, for example, improving the content of vocational training and skill tests.
(2) Key Points
- Vocational Training

Vocational training is training to develop and improve the abilities of workers by providing them
with the skills and knowledge necessary for their jobs. Vocational training conducted by private
employers, etc. that meets legal standards and is accredited by prefectural governors is called
Accredited Vocational Training.
- Trade Skills Tests

The Trade Skills Test is a national system that tests the level of skills possessed by workers and
certifies these skills by the government. If you pass the Trade Skills Test, you will be issued a
Certificate of Passing the Examination, and may call yourself a ginoshi (Certified Skilled Worker). As
of April 1, 2022, there are 32 different types of Trade Skills Tests in the construction field, with special,
first, second, third, and basic grade classifications, or single-grade. There are Trade Skills Test for each

job category, but some job categories may not have a Trade Skills Test.
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2.2 Construction Business Act

The Construction Business Act was established to contribute to the promotion of public welfare by

achieving five objectives. The goal is to promote the sound development of the construction industry
by ensuring that both the client and the specialty contractor who undertakes the work sign and execute
(perform) an appropriate contract.

Five Objectives

1. Improvement of qualifications of persons engaged in construction business (Construction
Business License)

2. Proper contracting for construction work (estimates and contracts)

3. Ensuring proper construction (Chief Engineer and Managing Engineer)

4. Protection of the client (On-Site Agents, Work Ledger, Work Plan)

5. Promotion of sound development of the construction industry

The Construction Business Act requires permits for the following 29 types of businesses.

Civil engineering business / Construction business / Carpentry business / Plastering business /
Scaffolding and earthwork business

Masonry business / Roofing business / Electrical construction business / Plumbing business / Tile,
brick and concrete block business

Steel structure construction business / Steel reinforcement business / Paving business / Dredging
business / Sheet metal business

Glazing business / Painting business / Waterproofing business / Interior finishing business /
Machinery and equipment installation business

Heat insulation business / Telecommunication engineering business / Landscaping business / Well
drilling business / Fittings business

Water and sewerage facilities business / Fire protection facilities business / Sanitation facilities
business / Demolition business
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2.3 Building Standards Act

The law establishes minimum rules that must be followed when constructing or using a building.
This law was enacted to ensure that rules regarding the construction and use of buildings are observed
so that people can live safely and securely. The Building Standards Act consists of two parts: tantai
kitei (individual provisions) and shudan kitei (collective provisions).

[Tantai kitei] (Individual Provisions) Standards are established for the safety and durability of the
building itself, earthquake resistance, fire prevention and seismic standards, roofs, exterior walls,

lighting and ventilation in living rooms, toilets, performance of electrical equipment, etc.

[Shudan kitei] (Collective Provisions)These provisions are designed to ensure a good urban
environment created when buildings are built together in an area. For example, there are standards for
sites and roads, building coverage ratio, floor area ratio, height restrictions, various slant plane
restrictions, fire prevention districts, and other regulations. In principle, this applies within City

Planning Areas and Quasi-city Planning Areas.

2.4 Waste Management Act

The official name of this law is haikibutsu no shori oyobi seisou ni kansuru horitsu (Waste

Management and Public Cleansing Act). The law was created to protect people's living environment
by controlling waste generation and properly disposing of generated waste through recycling and other
means.

Gomi (waste) can be divided into two categories: those generated through business activities and
those generated by households.

Waste generated through business activities is further divided into two categories: sangyo haikibutsu

(industrial waste) and jigyokei ippan haikibutsu (commercial waste). Construction sites are busy with

many contractors coming and going, each generating waste through their construction process that

must be disposed of. In order to remove this waste from the construction site, haikibutsu shushu
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unpangyo no kyoka (waste collection and transportation permit) must be obtained. This is to be done

by the prime contractor who receives the construction order directly from the client, with a few
exceptions. This alone may cause subcontractors to not properly address industrial waste they generate.
Therefore, this law also applies to subcontractors with respect to hokan (storage) of industrial waste
at construction sites.

The prime contractor is required to prepare a manifest (construction waste control slip) regarding
the disposal of industrial waste to confirm the series of processes until the proper final disposal of the

waste. Final disposal includes recycling. Workers on site must handle waste according to this manifest.

2.5 Construction Material Recycling Act

The Construction Material Recycling Act is a law that encourages the proper disposal and recycling
of waste materials. The official name of this law is

kensetsu koji ni kakawaru shizai no saishigenkato ni

kansuru horitsu (Construction Material Recycling : Bl ]
Act). The Construction Material Recycling Act ——

requires that construction waste be separated by
material type to promote recycling and reuse. Waste

generated at construction sites must be stored in a

designated area according to the classification method determined at the site.

2.6 Air Pollution Control Act

The Air Pollution Control Act specifies emission standards, etc., for air pollutants emitted or
dispersed from factories and workplaces by type of substance and by type and size of the facility. In

addition, when construction work involving demolition, remodeling, or repair of buildings or
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structures in which asbestos (specified dust) is used, it requires notification to the prefectural governor

at least 14 days prior to the start of the specified particulates emission or other work.

2.7 Noise Regulation Act and Vibration Regulation Act

The purpose of this law is to protect the living environment and to help protect the health of the
public by regulating the noise and vibration generated by factories and construction work, and by
establishing permissible limits for automobile noise. In designing construction work, the following
items must be considered in order to investigate the location conditions around the construction site
and to reduce noise and vibration overall.

- Selection of low-noise and low-vibration construction methods

- Selection of low-noise construction equipment

- Planning work hours and processes

- Determining the placement of construction equipment that create noise and vibration

- Installation of soundproofing facilities, etc.

2.8 Water Pollution Prevention Act

This law was enacted to prevent water pollution of public waters and groundwater. When
discharging sewage generated from construction sites into sewers or rivers, the standards set by each

prefecture must be followed.

2.9 Fire Service Act

The Fire Service Act is intended to
1. prevent, warn against, and suppress fires, and to protect the lives, bodies, and property of the

people from fire,
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2. mitigate damage caused by fires or earthquakes and other disasters, and
3. maintain order and contribute to the promotion of public welfare by properly transporting people
who have become injured or fallen ill due to disasters, etc.
In buildings, regulations are set for fire extinguishing equipment such as fire extinguishers, indoor
fire hydrants and sprinklers; evacuation equipment such as evacuation ladders; and alarm systems in

order to prevent fires, warn of and extinguish fires, and rescue people from fires.

2.10 Water Supply Act

The Water Supply Act is the law governing waterworks. The law was established to improve public
health and living conditions by ensuring a clean, abundant, and affordable water supply. For this
purpose, engineers and technicians as stipulated by the Water Supply Act must be assigned and work

must be performed under their direction.

2.11 Sewerage Act

The Sewerage Act is intended to promote the sound development of cities, improve public health,
and preserve the quality of public waters through the development of sewerage systems. Wastewater
that causes the following should not be discharged into the public sewer system.

- It corrodes sewer facilities.

- It generates toxic gases when mixed with other wastewater.

- It clogs the sewer pipes.

- It makes it dangerous to work inside sewer pipes.

- It will reduce the efficacy of the biological treatment in the sewage treatment plant.

- It makes the sludge generated at sewage treatment plants and other facilities difficult to treat and

dispose of.
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For the above reasons, water with levels of hydrogen-ion concentration, suspended solids, cadmium,
lead, total chromium, copper, zinc, etc. above the standard values should not be discharged.
Wastewater generated at construction sites includes the following.

- Drainage from washing of batcher plants that produce concrete

- Drainage from washing of fixtures

- Rainwater and spring water that has traveled over/through concrete

- Wellpoint drainage, deep-well drainage (depending on size)

Water that travels over or through concrete becomes highly alkaline wastewater, which requires

neutralization treatment with carbon dioxide gas or chemicals.

2.12 Gas Business Act

The Gas Business Act regulates the city gas business, which supplies gas through pipelines, in order
to ensure safety and protect gas users. Because gas leaks and improper ventilation can lead to fatal
accidents, detailed regulations have been established regarding machines, appliances, and exhaust

ventilation used when gas is consumed.

2.13 Electricity Business Act

Electricity can cause fires, equipment accidents, and personal injury if handled improperly. For
example, electrical leakage can lead to serious disasters such as fire or electric shocks. The purpose of
the Electricity Business Act is to ensure public safety and protect the environment by establishing
standards for the proper and reasonable operation of the electricity business, protecting the interests
of electricity users and regulating the construction, maintenance, and operation of electric facilities. In
addition to the Electricity Business Act, laws and regulations concerning the safety of electrical

facilities include the Ministerial Order to Provide Technical Standards for Electrical Equipment
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(Technical Standards for Electrical Equipment), the Electrical Appliances and Materials Safety Act,

the Electricians Act, and the Act on Ensuring Fair Electric Business Practices (Electric Business Act).

2.14 Telecommunications Business Act

The Telecommunications Business Act regulates telecommunications businesses that provide
telecommunications services to subscribers by installing lines and other facilities. The
Telecommunications Business Act applies not only to wired communications that pass signals over
metal wires, but also to wireless communications and communications via optical fiber. Improper
construction when connecting telephones, computers, and other terminals to the telecommunication
lines of telecommunication carriers can cause communication line failures. Therefore, it is mandatory

that construction work be performed and supervised by koji tanninsha shikaku (licensed installation

technician).

2.15 Radio Act

The Radio Act is intended to promote public welfare by ensuring the fair and efficient use of radio
waves. A license is required for the use of transmitting equipment, depending on the output of the
radio waves and the frequencies it uses. It is illegal to use a transceiver that requires a license without
a license. The use of transceivers made overseas is also illegal unless they are approved in Japan. It is
necessary to observe laws and regulations regarding radio waves at public construction sites and large

construction sites where transmitting equipment is used.

2.16 Civil Aeronautics Act

The Civil Aeronautics Act establishes methods to ensure the safety of aircraft navigation and the

prevention of obstructions caused by aircraft navigation. Depending on the height of buildings and
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construction equipment such as cranes, they may interfere with the safe navigation of aircraft. Obstacle
lights must be installed on properties that are 60 meters or higher from the ground or water surface. In
addition to height, any property that may obstruct the approach to the airfield or seriously impair the
safety of aircraft navigation also requires the installation of obstacle lights.

Recently, unmanned aerial vehicles (drones) have been used for surveying in construction projects.
Drones weighing 100 g or more are required to be registered as unmanned aircrafts. There are also
rules that must be observed regardless of the no-fly zone (no flying while intoxicated, no flying at

night, no flying out of sight, etc.).

2.17 Parking Lot Act

The Parking Lot Act is the law regarding the development of facilities for automobile parking in
cities. Its purpose is to facilitate road traffic, thereby contributing to public convenience and
maintaining and promoting the functions of the city by stipulating matters necessary for parking
facility and equipment. When undertaking parking lot construction, the local government must be

notified prior to the start of construction.
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Chapter 3: Construction Work Types and Operations
3.1 Construction Work Types

Construction work can be divided into three main types: civil engineering work, building work, and

lifeline infrastructure/equipment installation.

3.1.1 Civil Engineering Work

Civil engineering work involves the natural environment, such as oceans, rivers, mountains, and
forests. This work creates the infrastructure that supports our daily lives and economy, and includes
the following types of construction
[Dam Kkoji] (dam construction) Dams are built to regulate the amount of water flowing into rivers.
The two purposes of dams are chisui (flood control) and risui (water utilization). In flood control,
water is stored during heavy rains to adjust the amount of water
flowing into the river so that the river does not overflow and cause
flood damage. In terms of water utilization, it plays a role in
regulating the amount of water available so as to ensure stable
water supply in agriculture and industry. Hydroelectric power
generation is also conducted at the same time. Japan is a country

with many rivers flowing from mountains. There are more than

3,000 dams in Japan that are built for flood control and/or water
utilization. Dam construction is a large-scale project, and therefore, roads are built and the flow of the
river is changed before the construction of the actual dam begins. Also, a great number of large
construction equipment will be used.

[Kasen/kaigan koji] (river and coastal construction) Various types of construction work for rivers
and the sea. This important work protects people and property from disasters and includes construction

of breakwaters, tide walls, river revetments, levees, and waterways. The work also includes
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preservation and creation of river environments that consider local flora and fauna, in order to preserve

the natural environment.

[Doro koji] (road construction) This is the construction of
roads for people and vehicles to pass through. Roads include
highways, national roads, prefectural roads, and municipal
roads. There are also agricultural and forestry roads. In
addition to paving the surface with asphalt or cement, a variety

of specialized work is performed. Examples include

Tide wall
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installation of signs and markings, installation of traffic signals and streetlights and the necessary

electrical work, landscaping to improve the scenery, brick and block work, construction of sidewalks,

and drawing white lines on road surfaces. Currently, there is a lot of work being done to fix the old

roads.

[Tunnel koji] (tunnel boring) Tunnels are used in the
construction of railroads, roads, waterways, and other
infrastructure facilities. There are various types of tunnels and
construction methods, and the construction method is selected
according to the geological conditions to be dug. There are

four types of tunneling methods: the mountain tunneling
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method, open-cut method, the shield method, and the pipe-jacking method.

[Sangaku tunnel] (mountain tunneling method) Tunnels dug by excavating hard rock mainly in
mountainous areas. The tunnel is excavated by blasting or tunnel boring machines, and a method called
NATM is used to support the tunnel by installing shotcrete, steel shoring, and rock bolts on the

excavated surface.

Rock bolt

3

Steel shoring

[Kaisaku tunnel] (the open-cut method) Method of excavating from the ground surface using earth-
retaining shoring to prevent the ground from collapsing. This is called kaisaku koho (the open-cut
method). The tunnel is constructed in the excavated space. In this method, the area outside the tunnel
is filled back again after tunnel construction.

[Shield tunnel] (the shield method) The shield method uses a tunneling machine, called a shield
machine, which is specially designed for tunnel excavation. First, a shaft is constructed as a base for
the shield machine to dig the tunnel. The shield tunneling machine is then launched horizontally from
the shaft, and while excavating, concrete or steel panels called segments are assembled at the rear of
the machine to build the tunnel. It can be used when digging soft ground, even if there is an existing
structure directly above it.

[Suishin tunnel] (the pipe-jacking method) Tunnels that are constructed by attaching a tunneling
machine, a lead shield, or a cutting wheel to the end of a factory-manufactured jacking pipe between

the launching and receiving shafts, and then thrusting the jacking pipe into the ground from the
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launching shaft using the thrusting force from the jack. The jacking pipes used include concrete pipes,
ductile pipes, and steel pipes, and are mainly used for social infrastructure (sewage, water, electricity,
communication, gas, etc.) in urban areas.

[Kyoryo koji] (bridgework) What provides passage across oceans and rivers are called kyoryo
(bridges). Depending on the structure, there are girder bridges, truss bridges, arch bridges, rigid-frame
bridges, cable-stayed bridges, suspension bridges, and others. Construction is carried out in two major
processes: kabuko (the substructure construction) and
Jobuko (the superstructure construction). In the

substructure construction, foundations are laid to support

the bridge. In the superstructure construction, the main

body of the bridge is constructed for vehicles and people Bridgéwork -

to cross. Methods include the bent method, the cable |
erection method, the incremental launching method, the traveler crane bent method, and the floating
crane method. The best construction method is selected for the work depending on the location where
the bridge is to be built.

[Kaiyo doboku koji] (marine civil engineering work) Construction of facilities such as ports and
airports on oceans and rivers. This includes building port facilities such as quays where ships can dock,

breakwaters to prevent waves, safe passage for ships, reclaimed land where factories and other

facilities, as well as undersea tunnels, offshore bridges, and other structures such as offshore wind
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Because marine civil engineering work facilities and
structures are very large, construction is done with a large
machine called sagyosen (work vessels) that can dig the

seafloor and lift heavy objects. Another feature of marine

civil engineering work is the use of surveying equipment

to measure the shape of the seafloor and the use of sensuishi (divers), or people who can work
underwater in the sea.

[Tetsudo koji] (railroad construction] Construction work completed through the involvement of
almost all specialized work related to construction, including not only civil engineering work but also

electrical work and building work.

[Josuido koji] (water and sewage works) These can be civil
engineering works, water facility works, or sewer pipe works.
Civil engineering works here include site development work

for water treatment facilities and sewage treatment plants.

Sewage works
s

[Saigai fukkyu koji] (disaster restoration work) Every
year in Japan, roads, rivers, and other civil engineering
facilities are damaged by typhoons, torrential rains,
earthquakes, and other natural disasters. This construction
work is to quickly restore damaged facilities. Various public

civil engineering facilities such as rivers, coasts, erosion

Disaster
restoration work

control facilities, roads, ports, water and sewage systems, etc.

are included.
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[Sonota no doboku koji] (other civil engineering
works) Other works include airport construction, land
readjustment, agricultural civil engineering work, erosion

control, and forestry civil engineering work.

] Airport
| construction

3.1.2 Building Work

Kenchiku koji (Construction work) is the process of creating buildings necessary for living,
including residential homes such as condominiums and houses, buildings, hospitals, schools, and
restaurants.

Buildings can be classified by structure as tekkin concrete zo (reinforced concrete), tekkotsu zo

(steel-frame), tekkotsu tekkin concrete zo (reinforced steel frame concrete construction), moku zo
(wooden-frame), concrete block-zo (concrete block), etc.

Reinforced concrete buildings are constructed by pouring concrete into a reinforcing steel formwork.

A steel-frame building is of a structure that uses steel sections as columns and beams. The difference
between the two is that one uses rebars while the other uses steel sections, and the structure that uses
both is a called a reinforced steel frame concrete construction. Reinforcing bars are assembled around
the steel sections, and concrete is poured to create the building. Wooden-frame structure is a structure
often used in general housing, and refers to building structures that use wood for columns and beams.
In a concrete block_structure, concrete blocks are piled up while reinforcing steel bars are passed
through the cavities in the blocks and reinforced with mortar and other materials.

Relatively large scale construction projects such as buildings, condominiums, etc. are carried out in
the following sequence.
[Junbi koji] (preparation work) Enclosure is erected around the site where the building is to be

constructed, and temporary construction offices and rest areas for construction workers are built. In

32



addition, electrical and plumbing work for the construction will be conducted.

The site where the building is to be constructed is subjected to a ground survey (boring survey) to
investigate the layer that will support the piles (bearing layer). Trial digging is also conducted to
determine if there are any underground obstructions or archaeological sites.

[Yamadome koji] (soil retaining structure work) The
process of preventing soil walls from collapsing as a result of
excavation work is called yamadome. A temporary wall is
built underground to shore the wall so that it will not collapse

(called shihoko (shoring)).

[Kui koji] (piling work) Piles are embedded in the ground to
support the building. The tip of the pile should reach the bearing layer in the ground. There are two

types of piling methods: bashouchi concrete kui (cast-in-situ concrete piles) are made on site, and kisei

kui (precast piles) are factory-made and delivered to the site.
[Do koji] (earthwork) Excavation of the ground to build
structures below ground level. Construction equipment such

as backhoes and clamshells are used for excavation. Zando

(surplus soil from excavation) is removed by dump trucks or

Loading earth and sand using a backhoe §

other means. It will also be necessary to pump out the water

that comes out during the excavation.

, it Y
Underground frame
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[Chika kutai koji] (underground frame construction]

The structural part of a building consisting of foundation,
columns, beams, walls, floors, etc. is called kutai (the
frame). After completion of the earthwork, the underground
frame will be constructed. From here on, various specialty

contractors come and go. For example, there is rebar work
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to support the frame, rebar splicing work such as pressure welding to connect the rebars, building
formwork into which concrete is poured, concrete pumping work to pour concrete into the formwork,
and various types of equipment installation work. Cooperation among contractors is important to
ensure that construction proceeds as planned.

[Chijo kutai koji] (above-ground frame construction] The construction of a large building involves
the use of heavy-gauge steel sections. This construction is
called tekkotsu koji (steel framing work). A mobile crane is
used to lift the steel section, position it, and bolt it in place.
Generally, after the construction of columns, beams, and

floors for three floors is completed (the section directly above

the foundation), the construction of the upper floors will

proceed after the concrete pouring is completed. Tower cranes are used to hoist steel sections to the
upper floors.

[Nai/gaiso shiage koji] (interior and exterior finishing work] When the frame construction is
finished, the building's exterior work begins. Interior and exterior work involves many specialty
projects, including waterproofing, sheet metal, roofing, tiles, curtain walling, plastering, painting, and
fixtures. To make the building look beautiful, masonry work is also done using marble, granite, and
other stone materials.

=

xterior work

i

Interior work
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[Taishin koji] (seismic work) Seismic work makes buildings more resistant to earthquake shaking,
thereby preventing them from collapsing. According to the Building Standards Act, a building must
be able to maintain its functionality in the event of an earthquake of intensity 5 or similar, and must
have a structure that does not collapse in the event of a large-scale earthquake of intensity upper 6 to
7. Seismic work includes improving seismic resistance, vibration control, and seismic isolation.

- Seismic resistance work: pillars and beams are solidly built to withstand large earthquakes.

- Vibration-control work: energy-absorbing mechanisms such as dampers are installed in buildings to
control the vibration.

- Seismic isolation work: seismic isolation devices such as isolators and dampers are installed in the

foundation to reduce the transmission of earthquake energy to the building.

Seismic isolation|

Building after vibration
control construction I A device

[Iji/hozen/kaishu koji] (maintenance/preservation/renovation work) To keep completed buildings
in good condition for a long time, it is important to create a maintenance and preservation plan and
conduct renovation work accordingly. For example, the following renovation work will be performed.
- Exterior: cleaning of exterior walls, resealing, exterior design changes, waterproofing retrofitting,
etc.

- Interior: barrier-free, conversion , treatment work for building materials including asbestos, layout
changes, etc.

Conversion: taking an existing structure and redesigning the interior for a new use.
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Asbestos: a material used in the past for fireproofing, thermal insulation, and fire prevention. Its use
is now prohibited due to its health hazard.
- Facilities: replacement of lighting fixtures (LED, etc.), renewal of air conditioning equipment,
renewal of water supply and drainage equipment, renewal of sanitation equipment, etc.
When installing or replacing equipment on a concrete frame, anchors must be embedded into the
frame for anchorage. These anchors are called atoseko anchor (post construction anchors). There are

two types of anchors: metallic and adhesive.

3.1.3 Lifeline Infrastructure/Equipment Installation

(1) Lifeline infrastructure work

Facilities indispensable for daily life, such as electricity, gas, and water, are called lifeline (lifeline
infrastructure). In today's information society, communication facilities such as telephones and the
Internet can also be considered lifeline infrastructure.
[Denki koji] (electrical work) Electricity produced at power plants is sent into buildings via
transmission lines from transformer facilities at substations through poles or underground. Electricity
sent into the building goes through the distribution board and is supplied to various locations in the
building. This is achieved through electrical work. An accident unique to electrical work is kanden
Jiko (electric shock accidents). To prevent electric shock accidents, it is necessary to communicate the
on and off status of power before work is performed, and that safety checks, such as voltage checks of

the charging section, are performed before commencing work.
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[Toshi gas koji] (city gas work) Liquid natural gas transported by large tankers is placed in storage
tanks. Gas in storage tanks passes through gas pipes buried underground, vaporized and odorized along
the way, before being stored in spherical tanks called gas holders. Gas stored in gas holders is delivered,
with adjusted pressure, to factories, various facilities, and homes through pipes. City gas work mainly
involves the construction of pipelines through which gas passes and the installation of equipment for

gas use.

City Gas Supply Mechanism
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[Josuido Kkoji] (waterworks/sewage work) In

Sewage works
waterworks, water taken from rivers and other sources is

turned into clean water at water treatment plants and stored
in clean water reservoirs and distribution reservoirs. Water
drawn from groundwater is disinfected before being clean
water reservoirs and distribution reservoirs. Water from the
distribution reservoir is delivered to all parts of the water supply area via water mains buried
underground. Holes are born into the water mains, from which the water service lines are branched
and connected to the home or building interior. Waterworks involve burying water mains and pulling
service lines into the building. In sewage work, sewage used in buildings is collected in sewer mains,
turned into clean water at sewage treatment plants, and discharged into rivers or seas. In areas where
there are no sewer mains, sewage is treated at a sewage treatment facility and the resulting clean water

is discharged into rivers or seas.
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[Denki tsushin koji] (telecommunications work) This work involves the construction of networks
for conveying and using information, primarily telephone construction and the Internet. There are two
types of information transmission methods: wired and wireless. Facilities for wired signaling from the
telecommunication buildings creating the telecommunication network to users, such as households,
are called access setsubi (access facility). Communication cables are used for wired transmitting of
signals. Cables for telecommunication facilities include metal and fiber-optic cables. Recently, fiber-
optic cables are more widely used. Telecommunications work also includes telecommunications civil
engineering work, which is the construction of conduits for communication cables, manholes,
handholes, and cable tunnels (for communication cables). This work will also involve excavation using
construction equipment.

In addition, in order for users to utilize network services such as the Internet and information
infrastructure, it is necessary to construct electric power facilities for communication to realize
uninterrupted power supply, switching equipment to connect to communication destinations,
transmission equipment for high-capacity communication, and wireless equipment for satellite and
mobile communication. LAN and other construction work will also be performed inside the building.
(2) Equipment Installation
After the frame construction is completed, various work on equipment and facilities takes place to
make the building a place of living for people, including interior and exterior work. Equipment
installation includes electric equipment that supplies power to lighting, electrical appliances, IT
equipment, and electric motors, as well as to disaster prevention equipment and other items necessary
for human life; air conditioning equipment that makes
rooms comfortable; and water supply, drainage, and
sanitation facilities to maintain a healthy and hygienic

lifestyle for people. As with the frame construction,

il Cooling water
many specialty contractors come in and out of the [ circulator —
o 0 e
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construction site to complete the building.

[Reito kucho setsubi koji] (refrigeration and air conditioning installation) Installation of

equipment that adjusts temperature and humidity and cleans the air for comfort.

[Kyuhaisui eisei setsubi koji] (water supply, drainage, and
sanitation facilities installation) Installation of facilities necessary to
maintain a hygienic and clean living environment using water and hot

water. Installation includes piping for water supply, drainage, gas, etc.,

and fixtures to supply cold and hot water, etc. - Watr feeding

pump

[Ho’on/horei koji] (heat/cold insulation work) Work related to piping and equipment that requires

heat insulation, thermal insulation, cold insulation, and dew-proofing.

Heat/cold
insulation work |
W T

Heat/cold
insulation work
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[Shobo setsubi koji] (fire fighting equipment installation) Installation of equipment to protect
people and buildings from fire. For example, installation of kasai jushinki (fire alarm receivers) that
receive signals from detectors and transmitters installed in the building and notify the building itself
and the fire department of the occurrence of fire, installation of sprinklers that automatically spray

water when sensing heat from a fire, and installation of shoka pump (fire pumps) to supply water

during fire fighting activities.

Sprinkler
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e Fire pump l
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3.2 Major Specialized Works

3.2.1 Earthwork

Civil engineering work at the sites include excavation of land;
loading, hauling and filling of earth and sand; backfilling;
compaction; pushing and grading. If a machine such as a hydraulic

excavator cannot be used to perform these tasks, the work is done by

hand. = This man-powered work is called doko (earthwork).

Earthwork includes the following tasks

[Kussaku sagyo] (excavation work) The process of digging out and removing earth, sand, and rocks
is called kussaku sagyo. Explosives are sometimes used to destroy rocks and other materials, and this
is called happa (blasting). The foundation of the building is buried under the ground. Digging the

ground for this purpose is called negiri.
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[Dosha no tsumikomi/unpan sagyo] (loading and hauling earth and sand) When excavators and
dump trucks cannot be used to load and haul earth and sand, the work is done by hand.

[Morido/kirido sagyo] (embankment and cutting soil) Morido (filling) is the process of leveling

slopes and uneven land by heaping up soil. Cutting and leveling the ground is called kirido (cutting

soil).
[Umemodoshi sagyo] (backfilling) The process of filling in the structure and the extra space created
around it with soil after excavation of the ground and construction of the basement or foundation is
completed.

[Shimekatame sagyo] (compaction work) The process
of reducing the amount of space between earth and sand
by tamping or vibrating the ground to prevent it from
settling.

[Suichu pump no secchi to haisui] (installation and Cumesam oy Lo g ol

drainage of submersible pumps) On sites where a lot of

water comes out, submersible pumps or similar devices are installed to pump out the water.
[Norimen no tofu/uetsuke sagyo] (slope surface application and planting work)

Mortar is sprayed and applied to the slope to prevent the slope from collapsing. There is also a
method of planting the entire slope surface with mats embedded with seeds, fertilizers, and bed

material for plants.
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3.2.2 The Pipe-Jacking Tunneling Method

The pipe-jacking tunneling is the same type of construction method as the shield method in that it
uses tunneling machines to excavate tunnels. When the tunneling machine is ready, it is launched from
the pre-built launching shaft to start excavating the tunnel. In the pipe-jacking method, factory-made
pipes are connected to the tunneling machine and pushed into the ground by jacks installed in the

launching shaft. This process is repeated to build the tunnel.
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3.2.3 Marine Civil Engineering Work

The following are typical examples of marine civil engineering projects that involve the
construction of port facilities and offshore structures.
[Shunsetsu koji] (dredging work)
The process of removing sediment
from the bottom of an ocean or river.
The work involves the use of work

vessels called shunsetsusen (dredgers) Sand \
carrier . o Grab dredger

to construct a safe passage for ships

through which they can pass without

hitting the seabed, and safe places in harbors for ships to dock.
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[Umetate koji] (reclamation work) The process of collecting earth and sand to create new land.
During construction, sediment removed by dredging is transported by boat or machine to the
reclamation site and placed in the sea to construct the site.

[Ganpeki koji] (quay construction) Ganpeki (quay) is a facility in a port where ships stop to load
and unload cargo. Quay construction is done by building walls with steel sheet piles to keep sediment
from collapsing into the sea and piles to build pillars to support the structure.

[Bohatei koji] (breakwater construction) Bohatei
(breakwater) is a facility that prevents waves from
entering a harbor so that ships can safely stop, load,
and unload their cargo. In breakwater construction,
stones are placed on the seabed to flatten it out, a

b de of lled . i< placed Breakwater
0X made of concrete called a caisson 1s placed on construction

top, and earth and sand are placed inside the caisson

to stabilize it.

3.2.4 Well Drilling Work

The process of digging the ground to create a well is called sakui koji (well drilling). There are
several types of well construction work.
[Suigensei koji] (water source well work) Work to access and pump up groundwater. A special
machine called a boring machine is used to excavate down to underground water veins. Before
construction of a well, it is important to investigate not only the quality of the water, but also the
impact of the well on the surrounding area where the water is used.
[Kansokusei koji] (observation well work) Kansokui (observation wells) are used to determine the
state of geological formations. For example, there are observation wells to determine the status of

ground subsidence. Ground subsidence is measured by burying iron tubes into the hard strata and
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observing the top of the tubes.

[Onsensei koji] (hot spring well work) Work to access and pump up hot spring water. The well is
dug to approximately 500-1000 meters. Some permits are required for hot spring well work because
natural gas can be released during the drilling process, which can lead to disaster.

[Chinetsusei koji] (geothermal well work) Work to drill wells for geothermal power generation. The
wells are approximately 2,000 m deep and require a higher level of technology than other well drilling

projects because of the potential for hot water, steam, and hazardous substances to be released.

3.2.5 Wellpointing

When excavating below the water table for construction of building foundations, underground pipes,
or burying septic tanks, it is necessary to pump up and drain groundwater. Wellpointing is one of the
methods used for dewatering. A series of wellpoints, or collection pipes connected to the header pipe,
are driven into the ground to pump up groundwater using vacuum pumps. The pumped up groundwater
up is drained through discharge pipes. The maximum depth possible for wellpointing is about 10
meters, and for deeper groundwater, a different method called deep well is used.

Wellpointing not only allows construction without water (called dry work), but also stabilizes

weaker grounds. This method has many advantages in terms of economy, stability, and efficiency.
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3.2.6 Paving Work

Hoso koji (paving) is the process of laying asphalt or concrete on a road. This work is important to
ensure that people and vehicles can use the road safely. Pavement also serves to improve landscaping.
After surveying the site, the following work is performed.

[Rosho koji] (subgrade layer work) Paved roads have several layers beneath the surface layer of
asphalt or concrete. Rosho (subgrade layer) is the lowest layer that receives all the weight. After
digging down to about 1 meter using heavy machinery, sand is spread evenly at the bottom.

[Roban Kkoji] (aggregate base layer work) The layer above the subgrade layer is called roban
(aggregate base layer)t. Crushed stone or other material is placed on top of the subgrade layer to create
two layers. A heavy machinery called a roller is used to compact the material.

[Kiso koji] (foundation layer work) The asphalt is laid and

Asphalt finisher

evened out over the aggregate base layer using a machine
called an asphalt finisher. After the layer is laid and evened

out, rollers are used again for compaction.

[Hyoso koji] (surface layer work) Finally, durable, water-

resistant and non-slip asphalt is laid and compacted.

3.2.7 Mechanical Earthwork

The earthwork described in 3.2.1 conducted by machinery is called kikai doko (mechanical
earthwork). To drive and operate the machine, the operator must complete the prescribed skill training
courses and safety training.

[Kussaku sagyo] (excavation work) Excavation using hydraulic excavators. If there are large rocks
or boulders, rock drills are used.
[Oshido/tsumikomi/unpan sagyo] (dozing/loading/transporting work) Oshido (dozing) means to

push earth and sand using bulldozers and other machinery for transport. Wheel loaders and hydraulic
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excavators are used to load dump trucks.

Loading

[Morido/shimekatame] (embankment/compaction) Plains are raised by piling soil and compacting
it using bulldozers. Slope surfaces are shaped by attaching a slope bucket to a hydraulic excavator.

Rollers dedicated to compaction and other machines are also used.

it o Embankment

3.2.8 Piling Work

Piling work is the use of concrete or steel pipe piles to build a foundation that supports a building
or structure. Foundation piling work is performed for high-rise
buildings and large structures such as bridges. Foundation piling is
a method used primarily as a foundation for structures built on soft
ground. By inserting the circular columns into the hard strata,
structures can be built even on soft land. Because it improves the

durability of structures, it is often used to build heavy structures in

Japan, where the ground is often soft and disasters such as

Piling work

earthquakes and typhoons are frequent. | e
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Pile materials include wood, steel, and concrete.
There are two main methods.

[Kisei kui koho] (precast piling method) The piles are fabricated in a factory, transported to the
construction site, and driven into the ground. There are two methods of construction: driving them in
with a pile driver and embedding piles. Because methods using pile drivers generate large noise and
vibration, embedding methods are used in some construction sites.

[Bashouchi kui koho] (cast-in-situ concrete piling method) This method makes piles at the
construction site. A hole is dug for the pile, a cylindrical cage made of reinforced steel is placed in the

hole, and fresh concrete is added to create the pile.

3.2.9 Scaffolding Work

In the olden days in Japan (Edo period), when a fire broke out, there were craftsmen who would
destroy houses to prevent the fire from spreading to neighboring houses. Because the work is done at
high places, it was called fobi-shoku, using the Chinese character for fobi (black kite), which is a bird.
When building, work must be done at high places, which is where tobi-shoku (steeplejacks) come into
play. For example, when painting, construction cannot proceed without scaffolding for the work. The
tobi that builds this scaffold is called ashiba-tobi. In addition to this, there are the following types of
tobi jobs
[Tekkotsu-tobi] (steel frame steeplejack) Uses steel
sections to assemble the framework of high-rise
buildings and condominiums. Steel sections are lifted by
crane and bolted together.

[Kyoryo-tobi] (bridge frame steeplejack) Assembles

Tekkotsu-
tobi

steel sections for bridges, dams, steel towers, and

highways.
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[Juryo-tobi] (heavy-duty steeplejack) Carries and installs machinery and equipment weighing
several hundred tons.

[Soden-tobi] (power line steeplejack] Engages in electrical work at heights, such as pulling power
lines from steel towers, and inspecting and maintaining power lines.

[Machiba-tobi] (local building steeplejack) Machiba-tobi builds scaffolding for local buildings,

especially houses and condominiums.

3.2.10 Steel Framing Work

Steel framing work is the process of assembling the
framework of a building, such as columns and beams, using

steel sections. Steel sections are broadly classified into the

following categories based on the shape of their cross-sections.
Steel Framing

Work

Types of steel sections

T d o

H-beam I-beam Angle Channel Square bar Round bar

Categorization by thickness is keiryvo tekkotsu (light steel sections), which use steel materials less

than 6 mm thick, and juryo tekkotsu (heavy steel sections), which use steel materials 6 mm or thicker.
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Structures made of steel sections include braced, rigid-frame, and truss structures. Braced structures
are reinforced by placing braces between columns. In a rigid-frame structure, steel columns and beams
are joined to each other at the joints by a method called

gosetsugo (rigid joints). It has excellent earthquake resistance

~ = Safety gear for U

and provides more open space on the inside of the building. Steeiwf(r)?gl ne u

Truss structures are based on triangle shapes and are used in
roofs, domes, and bridges.

There are two types of steel framing methods: tatenige

hoshiki (build-away method) and suihei tsumiage hoshiki

(horizontal stacking method). Tatenige hoshiki uses a mobile crane to assemble the building from the
back of the lot toward the front. Suihei tsumiage hoshiki uses a tower crane to assemble one floor at a

time. This method is used for building skyscrapers.

3.2.11 Steel Reinforcement Work (Rebar Work)

Concrete-covered structures, such as buildings and
bridges, use steel bars as a framework, although they are
not visible from the outside. Reinforcing steel bars are used

to build this framework. This process is called tekkin seko

(rebar installation). In human terms, the reinforcing steel is

—n 7

Rebar processing

the bone and the concrete covering the reinforcing steel is
the muscle. Rebar is cut and bent at the processing plant
and transported to the construction site for assembly. When
constructing a building, the first step is to build a concrete
foundation. Reinforcing steel bars are always used in these

foundations. Once the foundation is built, the framework construction follows, including columns,
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walls, beams, and floors, in which reinforcing bars are also
used.
After the rebar work is completed, katawaku koji

(formwork carpentry) is conducted to build forms for

Rebar bending

pouring concrete around the rebar. The person who does
this work is called katawaku daiku (formwork carpenter).
Thus, it is important to work with technicians in other job
categories, such as formwork carpentry and rebar splicing

work, in the rebar installation process.

Rebar work

3.2.12 Rebar Splicing Work

Rebars are made in standard lengths of 12 m or less. If 12 m is not long enough, two rebars are

joined together to make one long rebar. This construction is called fekkin tsugite koji (rebar splicing

work). Since the strength of the joints between the two rebars affects the strength of the entire building,
a high level of technical skill is required for joint splicing. There are several types of splicing methods,
as follows.

[Gas assetsu tsugite] (gas pressure welded splice) A

method of splicing rebars by heating the joint between the

Gas pressure welded

two rebars and applying pressure in the axial direction. The -
splice

joints are heated by a flame with oxygen and acetylene gas
or oxygen and natural gas. The gas pressure welded splice is

the most commonly used method.

[Yosetsu tsugite] (welded splice) A method using arc

Welded splice

welding to join the welding faces of rebars. This method is
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used for rebars with large diameters, precast concrete columns, beam main bars, and sakigumi tekkin
(preassembled rebars) that cannot be pressure welded.

[Kikai-shiki tsugite] (mechanical splice) A method of joining threaded steel bars using a part called
a coupler.

[Kasane tsugite] (rebar lapping) A method used with thin rebars. The portion where the rebars
overlap each other (the joint portion) is joined as one by some method, such as arc welding. Where
the reinforcing bars intersect in slabs, the rebar lapping method is used, after which they are joined

together by concrete.

> ‘;p.‘::_:;.- Rebar lapping
VAL

3.2.13 Welding Work

Welding is the joining of two or more members by
applying heat and/or pressure. Technicians who weld are
also called kaji-ko.

Welding work is conducted at various construction sites

to weld steel materials. Examples include welding for rebar

splicing, welding of rebar cages for piles in piling work,

welding of steel sections for building frames, and welding of sheet piles (steel plates) in soil retaining
structure work. It is more airtight and lighter than joining with screws or bolts. There are many welding
methods, but the three main types are fusion welding, pressure welding, and soldering.

[Yusetsu] (fusion welding) The most common welding method. There are two methods of welding:

51



one is to melt the base metal (the material to be welded) and the other is to melt the welding rod and
the base metal. Welding methods include arc welding, gas welding, laser welding, and beam welding.
The process takes little time because of the small number of steps required, and even large base metal
parts can be welded, but the disadvantage is that quality varies depending on the skill of the technician.
[Assetsu] (pressure welding) A welding method in which heat and pressure are applied to the surfaces
of the base metals to be joined. It is also called koso setsugo (solid-state bonding) because the welding
is done without melting the base metal to the point it becomes liquid. There are several methods of
pressure welding, but gas pressure welding is often used to connect rebar to rebar at construction sites.
[Rosetsu] (soldering) A welding method in which a filler that has a lower melting temperature than

the base metal is melted to act as an adhesive to join the materials.

3.2.14 Formwork Carpentry

A building covered with concrete is created by pouring concrete into a form. This form is called

katawaku (formwork). Katawaku koji (formwork : F 14 : J;T’j
\ = i
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carpentry) is the process of building the formwork e D
that cover the reinforcing steel bars installed by

rebar work. The person who does this work is
Formwork

carpentry
called katawaku daiku (formwork carpe