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Study on the Scientific Functional Investigation of Steel Space Truss Structures by
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ABSTRACT : This study presents a practice of a scientific methodology, i.e., technology tree to describe hierarchies of functions
and technologies of research projects. In this study functional developments of a well-known steel space frame truss are dealt
with for an application of the technology tree process to execute the maintenance of road tunnels without blocking vehicles.
It is verified that established results of technology tree process can be linked to a proof process of revealed functions and
component technologies such as reference works and structural analyses. In the future the technology tree methodology can
be extendedly used for an effective tool setting up research plans and developing integrated technologies of a specific item
such as a steel structure.
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Fig. 3 Typical static space truss structure
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(a) 2-Layers space truss structure (b) 3-Layers space truss structure (c) 4-Layers space truss structure

Fig. 4 Dynamic space truss structure with flexible member length

AN B 23N BE AAFE g Fejold i

W AZRe WEoAAY WHel] 49ue Hel 271 mrobie \ Parialymotdesy 1 Systomwth 9

Selujo] 470 Fejel AR ALedth = Edaw 2o e

AL BAE A2EE /2 ez A&AQ 2% "o el P | M
2 T8 S5 ARsk TR0 A BAlg) YL

el BN A9EA AT 5 9x, E EE e Y ...

Agehes Aeo] gol Eelz YAl QAR e A\ P

A8stel, At A3E gonw Ard Pt A & § g

o 2o 23A Azl 2 gete A= AHE 9o o . -.'-...,._\ 3 [

EfAE &= 7P AAA o dHA Y %\

Wlagnat

%{—% g3l7] YeEllde Eglae Fig. 34 EAIE

YA G} Hofof apn, Axstgolvt Fsleat 2o
TOW A83le e AXet, HiEd vhie AR
=] Slo] MPA FAY PAEH A FxREO[T

o

fr o 2

Fig. b Technical evolution of toothbrush'®

of F= ofo] . o2 deloll fJel 7% Atele] F3t

Zo] fox] s} 2= 0l © J.O. A 2= 0]
_ EME} ME} T IR ‘IT?ﬂ}oe 7]’2 T ME}
2.2 %E'Io'—l glx'“ EEI& -T‘-_’F_Mﬁ'?._ll Aol olF) Epj A JLRES orsl 2718 wlE 2= o)
[ S Hx'ﬂ ——H~ :[L—I—ET: 1q’o‘_ o= Y= T Mq
ol & olf] Ex{A LZREL 3xAe= =) H3
R PN e FEGT 1 AE sk Aol Eelz FAlEelH
& ‘EP?% 71@7}1 % &8 71E 7189 Aolge EA - o )
- o 3B S 7K deE AE Y A
#30] Gk AL 71Ee 49 YA Eols 2B 2
© Zlo] A2l A Egfx FEEolt EfA FAE MR
sitt. Eg|zelA waks E4 < (Dynamization)ol2he ) . TE
Qs FR, Z AATE 360 J7o] /Fssok sk B
H o A guAlel o] QgiAQl JEE Agke] A
e < Aol =g 2PNk ue 533 W oHYS e
o wet Z1gkE ke geAdl %ﬂ% Avske &9 7le

54
G o A ke A8 3. JISEA WHoRA JgEe ZRAA
T ez, A48 A}au o2 H 71

o A o vz Agivt 7= e ez 31 A ZEAA

o WA, BES THE f98 Ae, AEHoRE A

Aoz 29se A0z WA & 9ot e o Asee LeArddE, oy Z2
Fig. 4405 o] 549 9 o) 72Ee Eeda  AEd U@ /&)8E skt F, 7|45 T2 §
)¢ o] 2] ) wEe] T B4 AL E  oPIdl W Fig. 634 2ol ARZAL TAE AN

slaypxsts =27 AM25A 45(EH 1255) 20134 84 323



Ools7t - 2E=s - 2ZFS

2 ol £4

=Fool) o | ([ smusey |
LN

|
[ Ci&(object) ol |
[

2 Saction) Ho| | [ sEztgp ey |

\ Fa =,

[ zizEaimn |
!
R
!
| FEH |

Fig. 6 Process map of technology tree
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Fig. 7 Definition of problem
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Fig. 8 Five stages for technology tree
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Fig. 9 Details of technology tree on five stages
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Table 1. Definition of design parameters

Material STK500 UL700
Member Size ©-48.6+2.3 ©-48.6x1.8
(mm)
Yielding Strength
(N/mm?) 325 595
Unit Weight
(ke/m) 2.63 2.08
Quantity
(ke) 299 237

wHSFE, ARG RelA ZEa3e ABAQUS 6.5-1
olt}. &l EAXE Table 13 2t}

4.2 7|1STHe| AT — oA At

Table 19] STK500 A91& A4ai9< o) A=a5 o]
Fom wag AR qa) Bes 7
W Fig. 163 2ot FHAT F5ol A7
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F00RT} oF 95%¢ Ead7t &} itk wlahr] A
3L d4 Al AT dE 4 Qg

4.3 7|5Tle] 48 — =8+

715N AE AR

™ Disp imax) ey

Fig. 16 Structural behaviors by ABAQUS 6.5-1
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