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Structural and Functional Measurements of a Space Truss Frame for

Maintenance Works in Tunnels
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Abstract

This study shows details of a specific space truss frame structure devised to carry out maintenance and repair
temporary works in tunnels. The purpose of this study is to verify structural safety and function of the innovative truss
structure through an analysis tool, i.e.. ABAQUS, which is a suite of software application for finite element analysis and
computer aided engineering. And then optimized size, i.e., thickness and diameter of truss members is evaluated in
practice. In this study, construction methods in the temporary works are additionally represented by using the new space

truss frame structure.
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(c) Scaffolding frame

Fig. 1 Equipment for Temporary Works

Table 1 Equipments of Temporary Works and their Problems for Maintenance of Tunnels

Temporary works for maintenance and control

Problematics of typical methods for maintenance and control

Equipments for )
temporary works Technical basement |y i1 for installation
for works

Aspect to ordering organization
(Government, office and etc.)
/Builder (Construction company)

Aspect to tunnel users
or people

On the load or rail into

TC lift for movement Automatic lift type
tunnels

On the load or rail into

Ol jac lift Automatic oil jac type
tunnels

Assembling type On the load or rail into

Scaffolding frame among scaffolds tunnels

— depending on site environment such as tunnel
scale, and equipments which tunnel consists of

— Overload of workmanship due to uncertainty
such as installation and movement of equipments

— Insufficiency of standards of tunnel false
works

— Increasing construction period

— Increasing of construction cost

— Restriction of day or night time for temporary
works

— Inconvenience of pass
of tunnel due to block
of loads

— Disturbance of goods
traffic
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Site investigation
Design standard
investigation
Decision of constructional
limits
Investigation of safety and
shape of tunnel
Investigation of details
Investigation of straight
line and cross-section
Section investigation by
tunnel curve
Optimalsection plans of
tunnel

Fig. 2 The Process of Cross—Sectional Design in Tunnel

Table 2 Consideration of useful Space in Tunnel

Considerable lists of load tunnel insp(ejzgizjetfﬁrilzrll iirrllsi e
Extension of tunnel X
Design velocity X
Ventilation type O
Limits of constructional line and vehicle O
Width of load X
Scale of lateral clearance O
lateral base O
passage of inspector O
Standard of common duct X
Shape and height of side of common duct X
Type of drainage system X
Tunnel interior X
handrail and handle for safety X
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Fig. 3 Components of Road Tunnel
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Fig. 7 Space Truss Frame for Temporary Works
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Table 3 Material and Size Conditions for Space Truss Frame

External Tensile Weicht
Name diameter X Th stress (kg/i)n) Product type
ickness (N/mm®)
STK500 48.6X1.8 over 500 2.63 HGI pipe
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