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ABSTRACT

Earthwork is to level or excavate the ground to provide a space for installing structures. A large number of construction equipment such
as excavators, dozers, and dump trucks are put into the earthwork operation. The equipment operators need to constantly communicate
with each other during the operation. In the earthwork operation, therefore, the process should be analyzed on the equipment operation
to improve the effectiveness of communication. The objective of this study is to understand the earthwork process, and improve the
effectiveness of data interface by adopting the smart glass technology. In the study, the general process of earthwork is modeled using
a process diagram. The data that is generated during the process is modeled using a class diagram. A database is developed to store and
reuse the data. The smart glass technology is adopted to develop a data interface during the earthwork operation. The result of the
prototype showed that the technology can improve the data interface during excavation overcoming the shortcomings of hand or sound
signals.
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Table 1. Current Method of Communication between Manager and Equipment Operators

Send Receive Type of information Current medium
Daily work plan L
Y P Verbal direction
Actual ground level .
Manager Excavator operator Hand signal
Planed ground level . .
Written slip

Excavated ground level

Daily work plan Verbal direction
Manager Dump truck operator Location of a soil disposal area Hand signal
Excavator assigned for soil loading Written slip
Start of excavation work .
Excavator operator Manager Finish of excavation work Honking
Signal of positioning dump trucks .
E t 1 D truck t . C . . Honk
xcavator operator ump truck operator Signal of finishing soil loading onking
Dump truck operator Manager Slip for indicating soil disposal Written slip
Dump truck operator Excavator operator Returning from a soil disposal area Honking
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Basic Information

* Project_title
* Location
+ Excavation_area

* Date

Manager

Excavator

Dump truck

* Manager_name
 Station_XYZ_coor
* Excavation_depth
* Excavation_width
= Mo_of_transportation

= Transportation_start_time
« Transportation_arrival_time

* Operator_name

* Equipment_no

« Excavation_start_time
« Excavation_finish_time

= No_of_loading

* Driver_name
* Vehicle_no

+ No_of_transportation
« Transportation_start_time
« Transporation_arrival_time

Fig. 7. Class Diagram for Data Interface

Fig. 8. Image of the Smart Glass Application for Data Interface

Excavator No.
Dump truck No.

Dump truck
or name.

Excavation start time
Excavation finish time
No. of loading

Table 2. Effect of the Prototyping

Busan 01D 2315

Busan 12 D 4432

James

08:00 AM

08:12 AM

15

Category Decription

Readability Can visually repres-ent the information for
construction operators
Rapidity Can deliver the real-time information on the progress
of earthwork
Reliability  |Can summary the progress status on during earthwork
Can utilize the data stored in a database for an
Data usefulness .
earthwork operation

A el Bas ARE S5 B4 5 ok
@ wewo] e EFAR] ZA ol Wshs lleE
2AelaL glofeplolstahs Zoln, doleimol o] A4 v

o

JEE 235 S8 Zvie Feleg Hgshe Bge Tae

Elo]g k= Aeltk _EEEF" el 7l & djole] z3ll| thgk
835 715X (readability), A1<:X(rapidity), 215 4(reliability),

T2)al glolE §-8-4(data usefulness) oA AHe)g A=
Table 29} 2t}

6.2E
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