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1. Overview
The surplus soil from tunnel excavation is removed by a 
transport vehicle using a wheel loader. They are placed next 
to each other and the bucket of the loader is tilted for the 
soil to be loaded to the transport vehicle. This conventional 
method, called “side dump bucket mechanism,” requires 
sufficient space above 
the bucket and skilled 
techniques of the 
operator to avoid contact 
with the ventilation 
equipment or lighting. 
The newly developed 
Slide Loader™ enables 
easier and space-
saving loading of the 
soil by moving the 
blade installed in the 
bucket horizontally in 
the discharge direction. 
(Photo-1)
 

2.  Improved productivity using a larger machine
Compared to the “side dump bucket mechanism," Slide 
Loader™ enables soil dumping at a lower position with a 
larger and higher-performance machine than the regular 
wheel loader. The increase in the bucket capacity results in 
less loading time, reduced by about 30% (tested results by 
Obayashi Corporation). (Figure-1, Figure-2) 

3. Improved operability
While the “side dump bucket mechanism” requires the 
operator to avoid contact with the surrounding equipment, 
with the simple operating mechanism of Slide Loader™, the 
risk of contact damage is reduced and skilled operators are 
no longer needed, helping solve the problem of a shortage of 
skilled workers. Obayashi Corporation aims to remote and 
automate the loading operation with further verification of 
the Slide Loader™.
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Fig.1 Loading by Slide Loader™

Fig.2 Loading by “side dump bucket 
mechanism”

Photo 1    Wheel loader equipped with 
Slide Loader™
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１１．．概概要要  

トンネル掘削時に発生する残土は、ホイール
ローダーを使い運搬車両に積み込んで搬出します。
従来は、ホイールローダーと運搬車両を並行に配
置し、バケットを傾けて積み込む「サイドダンプ
バケット機構」を用いていましたが、バケット上
部に十分な可動空間を確保する必要があり、換気
設備や照明が干渉しないよう、操作には熟練した
技術が必要でした。今回開発した「スライドロー
ダー」は、バケット内に設置した排土板を排出方
向に横移動させることで残土の積み込みが可能と
なるため、低空間での積み込みと、容易な運転操
作を可能としました。（写真‐1） 

写真‐1 「スライドローダー」を搭載した 

ホイールローダー 
２２．．大大型型機機械械のの選選定定にによよりり生生産産性性向向上上  

 「サイドダンプバケット機構」に比べ、「ス
ライドローダー」は低い位置での排土作業が
可能となるため、従来使用していたホイール
ローダーよりも大型で上位性能のものを使用
することができます。その結果、使用できる
バケット容量を増やすことにより、積み込み

時間を 3割程度削減できます（当社実績）。 
（図‐1・図‐2）  

３３．．容容易易なな運運転転操操作作性性  

「サイドダンプバケット機構」では、周辺と
の接触を回避する必要がありましたが、「スラ
イドローダー」はシンプルな動作機構のた
め、接触損傷リスクを低減でき、熟練した技
術が不要となることから、技能者不足の問題
解消も期待できます。また、今後は繰り返し
動作について検証することで、ずり出し作業
の遠隔化・自動化を目指します。 
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Development and Implementation 
of Automated Construction 
Techniques Around the Tunnel Face

Aiming to make all work around the tunnel face (which 
is accompanied by high risk of accidents such as collapse) 
during construction of mountain tunnels unmanned, KAJIMA 
is promoting the automation of all such work by adopting 
A4CSEL. A4CSEL (pronounced “quad-accel”) is a next-
generation construction production system with automatic 
operation of construction machinery at its core. A4CSEL 
is based on the concept of operating multiple automated 
construction machines with few workers in a manner that 
assures to construction work is performed effectively and 
safely.
In order to improve safety, productivity, and quality in 
mountain tunneling, “A4CSEL for Tunnels” automates the six 
construction steps involved in excavation work for constructing 
mountain tunnels. It thereby enables efficient, unmanned 
work at the tunnel face which until now have relied on skilled 
workers.
 

We had succeeded in mucking work with an automated wheel 
loader and shotcreting work with an automated machine by 
the year 2021.
 

To demonstrate the blasting planning technology developed 
to accomplish “blasting excavation without overbreak” and 
many other automation technologies developed to date in an 
environment equivalent to that of an actual construction site, 
we are trying an industry first by actual excavation of a test 
tunnel. Through demonstration tests in the field, we aim to 
automate the six steps in tunneling, namely, drilling, explosives 
loading/blasting, mucking, scaling, shotcreting, and rock bolting, 
to achieve unmanned operation around the tunnel face. In this 
way, we will establish a construction system that achieves a 
high degree of both safety and productivity by enabling optimal 
automatic operation.
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Fig. 1 Kajima’s concept of “A4CSEL for Tunnels”

Fig. 2 Automated shotcreting 
machine

Fig. 3 Automated wheel loader
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