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Total Lengths of Railway & Highway Networks (km)
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https://www.mlit.go.jp/common/000161148.pdf




Aging Bridges 4
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O ExaERE:Rs Number of Bridges by Year of Construction
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Percentage of Infrastructure 50 Years or Older

March 2018 March 2023 March 2033

Road bridges About 25% About 39% About 63%
(Roughly 730,000 (bridges at least 2 m in length))

;l';nne:]sl 11,000) About 20% About 27% About 42%
oughly 11,

River control facilities (roodgates, etc.) About 32% About 42% About 62%
(Roughly 10,000)

Sewer lines About 4% About 8% About 21%
(Total length: Roughly 470,000 km)

Ports, harbors and seawalls About 17% About 32% About 58%
(Roughly 5,000 facilities (depth of at least 4.5 m))
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Sasago Tunnel Celling Collapse:
T e e e i

Date : Sunday, December 2, 2012 at 8:03am

iocation : Tokyo-bound Sasago Tunnel ~ T 7
1ncident : 130-meter-section of ceiling panels fell at 1.7km from the east portal of the 4.7km-long-tunnel, crushing three

vehicles and catching two of those on fire. Nine people were killed and two others were injured.
‘Road closure : Both the in-bound and out-bound roads were closed until the re-opening of the out-bound lanes for all traffic

at 1pm on Dec 29th. All Ianes in both directions were re-opened on Feb 8th.

T ) 41 1T S i

Ll LT T e A RS TR TS o

[ncident Location]
Sasago Tunnel (Tokyo-bound)

N
i

Hus.nn i
\r i1 A
\ .a.mm
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Separation wall and metal fitting
for hanging

5,300 x 1,100 x 100mm
Separation wall: 1.448t/panel
Metal fitting for hanging:
0.021spot

B-type panel
5,010 x 1,195 x 90mm
1.385 t/panel

Exhaustduct Fresh air duct

A-type panel
5,010 x 1,195 x 80mm

1976: Tunnel structure completed
1977: Ceiling panel installed
Dec 20 1977: Open to traffic

Fallen panels are
being removed
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http://www.mlit.go.jp/hakusyo/mlit/h23/hakusho/h24/html/n1216000.html

Contract (payment) types

Contract (payment) types

/\

Fixed price Prime cost

L Cost + fee

— Lump sum

— Schedule of rates
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Issues Unigue to the Japan's Construction
Industry

» Bidding prices with an upper limit, and, a lower-limit!
[HEfHm AR (weighted aggregation bidding procedures)

- Collusion (bid-rigging) (G%&) vs over-competition
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Trends in Bidding Rates

2005

2006

2007

2008

AdLE

88.6% 88.5% 89.3% 90.1%
1200 3000 % 1 3000 6 2500 % 4000 1%
HALE 1622 HALE 8150 HALE 99134 AL 100124 HALE: 101774
1000 A O BT A et .J.¢ 2w Sh3a AL 4037 — ) SEAALE 002644 3500 A IB0BT
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bidding rate AfLE AfLE ARLE AfLE
89.6% 20.2% 90.5% 92.0% 92.6%
: £ : - 000 .
4200 s S S ot o s SO s 6000 T e i T AL aveot 600 S GEE T2k
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" unsuccessful bidders

= successful bidders

ave. successful

ave. unsuccessful
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Recent Procurement Issues in Japan 12
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1. Appropriate setting of ceiling prices
 Eliminate so-called bugiri
+ the Implementation Manual for the Cost Estimation Method

2. Measures against dumping
» the low bid price survey system or the lowest price limit system

3. Appropriate design changes
« Guidelines on Design Changes

4. Leveling of construction work schedules, etc.

5. Review of varied tendering and contracting options, etc.
* New additions to the Public Works Quality Assurance
» technical proposal integrated negoftiation systems
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I-Construction

C

i-Construction

htip://committees.jsce.or.jo/cmc/system/files/%E5%85%ACHE? %9 6%68B%E7 %9 4%

A8%E8%B3%87 %E6%96%99.pdf



http://committees.jsce.or.jp/cmc/system/files/%E5%85%AC%E9%96%8B%E7%94%

Population Decline & “Super-Aging” Society 14
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140M

120M

100M

80M I Age 65+
m Age 15-64
60M
B Age 0-14

40M -

20M

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

Sources: Wikipedia




The transition of Japanese construction industry

15

(O The climax of construction investment was in 1992 at 84 trillion. Then it reached the lowest point in 2010 at about 43 triIIior?
After the drastic retrench, the market started to revive slowly. In 2018, the investment was 53 trillion, 37% lesser than the peak.

® The number of construction firms were approximately 460 thousand (2017), which is around 23% less than the peak (1999).

C The number of employees were approximately 4.98 million (2017), went down by about 27% than the peak (1997). )
(Trillion yen) (Thousand firms,10 thousand people)
A Government investment 900

- (Trillion yen)
80 | Private investment 800 ‘

(Trillion yen) Recent
Number of employees
70 || —*  (10thousand people) 700 | Status
Number of firms

—e— (Thousand entites) ) VS

60 NETPYEIE g 600 Peak

A s asl s R EEEE R E S RIEE R 1 500
37%
0 —HHHHHHHHE I HHHHA A HAHEAHHHE e sisisls izl i ninininint 400
28
e S I iaisislslais = = = = = & = = sislninininininin:x s xiatuiCEEIRE 300
24 : 27%4
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> Labour productivity in 2015

G7 countries, GDP per hour worked, USD dollars, current PPPs

United States 5 I 683
France 1 1 N 67.5
Germany W N ©6.6
italy B I s3.6
United Kingdom X4 I 524
oecD @) I 51
Canada I*l N 508
Japan ¢ N 45.5

Source: OECD Compendium of Productivity Indicators 2017

hitps://www.oecd.org/economy/continued-slowdown-in-

productivity-growth-weighs-down-on-living-standards.htm



https://www.oecd.org/economy/continued-slowdown-in-

i-Construction : “Improving the productivity in construction industry” 17

ODuring the Future Investment Meeting held in Sep 12, 2016, Prime minister Abe proposed that for realizing
the evolution in construction field, the productivity should be improved by 20% by 2025.

OAIming at this objective, in the past three years, the innovative technological applications such as drone
inspection in bridge, tunnel and dam and 3D digitizing of construction process has been adopted.

Oln the meantime, the Japanese construction industry is committed to create better working environment
with higher salaries, available holidays and promising future to attract various talents.

Promoting i-construction
to reach the same

Work

construction quantities
with less labor and time.

«<

e & IMAProve the
" productivity

Future Investment Meeting in / | Nelilale
Sep12, 2016 . Labor

<:j L application w

Labor + Productivity — Economy

>

The improvement of productivity is - - CoMion —
indispensable to maintain economic ' Seriod productivity Yacatio ‘ ‘
growth when the labor force is declining. Duration ~ductio
i-Construction




Overall application of ICT in earthwork 18

(D 3D measurement by @ Design and construction @ Auto machinery @ Labor-saving
unmanned aerial vehicles planning by 3D measurement construction by ICT verification

i By the 3D inspection
By comparing the 3D ' |cT ¢onstruction machinery uging drones pthe work

model and design are automatically controlled ¢\ arification reduced
drastically.

drawings, the filling  ,, 3y gesign data and loT
and excavation

(earthwork) can be
calculated
automatically.

F oy |

3D design data-
transferring

3D measurement by drones in
short time with high density

[ UL

Design and

planning Construction’ Verification
*

i-Construction Measurement

Traditional

“Design and
method '

_planning

FEE

Setting finish Earthwork

e Calculation Repetitive -
Implementation {8 of earthwork stakes by following the [ measurement [l Verification of
of measurement from design design finish stakes |+] and working | documents i-Construction



The procedure of ICT earthwork (measurement)

innnnnnnnnnnnnan

19

Initial measurement and finishing measurement

3D measurement by drone

3D construction management of
finished shape

\ 4

Comparing the topography data before
and after the construction by unmanned
aerial vehicle measurement (UAV) , the
progress of earthwork can be monitored.
In the same way, the comparison of design
data and the finishing data could verify the
level of completion.

‘(@

i-Construction



The procedure of ICT earthwork (3D database)

INRRRERRENRRRRRERRRRRRIIT] FERRRRNRRRRRRRRRRRNNET]
The use of 3D DATA

applications.

3D design data

The 3D design made by
construction software
can be passed on to
different agencies,
facilitating various

[

\/

S

3DMC and 3DMG
Applying 3D database in
machine controlling and
guidance, improving the
productivityand § [j
lowering down the

Quantity survey
Comparing 3D design data
and updated construction

data for accurate quantity
survey and o
design

changes.

3D management
The design database
can be compared fo

completion checking |,
with the 3D models
from unmanned aerial)\
vehicle and laser

20

i-Construction




The procedure of ICT earthwork (ICT machinery)
I

2]

Innnnnnnnnnnn

Productive construction based on 3D design data

The earthwork is automated by planting 3D design data into the ICT
machines such as bulldozers and backhoes. The design data will
guide the machine for implementation so there is no need for finish
stakes (by machine control or machine guidance functions).

|

The monitor in ICT bulldozer
*The work objective and current
status are shown on the screen
*The elevation of the blade can be
controlled by itself (machine control)

Constructlon TR LE Ll | e monitor in ICT backhoe
June 7, 2016 The work objective and current

status are shown on the screen

i-Construction




Comparison of ICT earthwork and previous earthwork 29

In the past, finish stakes No need for finish stakes in ICT earthwork
are indispensable

Automatic control
by 3D design data

»

i-Construction




Expanding the application of BIM/CIM

STEP1 |The application of CIM STEPS3 5 s 1

facilitates design frontloading/stakeholders = P 3 |- Prompting unified specifications

negotiation - Building new contractual structure led by CIM
- Standardizing information for maintenance

® Design frontloading ® Negotiation between stakeholders

Ir
—tt

- Openness of 3D database

XX tunnel

Design considering Discussion of BIM application L -
inspection conducting  transportation rules in local hearing The date base coupling CIM model and the geographic information

L — S~
2017, Applying in large scale About 3 years Expanding the use

initiating structures in principle sequentially

S —

S TEP 2| Directing affluent BIM/CIM application, setting up standards and systems respectively

o P/ @ Highly efficient @ Sharing data with all @ Highly efficient
el el inspection and monitoring stakeholders maintenance management
A <3 Cone= 1o CIM model
?--; o . \. i \ o mnd e = QI\:L © Deiecﬁng
- Sl Sl ; s T bd BT deformation
= ol D measure A6 inspRGTion yarDesigner .
; Vehicle sensors ' ) 3D measurement =Y
, V\‘qor,ksh?t ‘ esigne - - IE,,,,
- eig | = -
| “omer : N
o . . 3D models e Detecting structure
Displaying geometrical and other Using laser scanner for the Building integrated data deformation by 3D
characteristic information by CIM inagement with the entire surface sharing system measurement and CIM

23
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Effective utilization of data in quality management

-Smart formwork equipped with various sensors (electrostatic capacitance, temperature,
acceleration) monitors the concrete placing status, improving the construction management
«Al analysis and evaluation of concrete cover quality by concrete surface photographs
*Mobile Mapping System can efficiently record the shape of the tunnel by taking the data of
vast spatial points, replacing the onerous traditional inspection procedure

Visualizing the . . N
concrete placing Al graphical diagnose of Finishing management by
status by smart sensor concrete surface quality Mobile Mapping System

formwork

24

i-Construction




MLIT data platform

Infrastructure data platform

2 Management g
based on 3d ==

__Survey [N Design

3D measurement 3 3D design
bydrones by CIM/BIM

Online data

Data sharing

' “i S‘Lt'-li-t;llet e @ @t@_

\ data ¥
( nformatlon sharing system by all stakeholders)

Maintenance

&&= > 3Dinspection by

robo’rs ond Sensors

Private building data

/Data regarding economic\

activities (transportation)

3D models of cities

/Data regarding environmeh

(meteorology, disaster and etc.)

25
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Future works 2%
O Urban planning

Analyzing sunlight and winder, forming the
optimal solution for heat island effect

O Efficient logistics
Goods delivered by drones

O Disaster prevention plan O Prospering tourism

Applying the analysis of people flow for the Effective use of VR/AR to improve
evacuation simulation. the charm of sight seeing spots

i-Construction




