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Failure-analyses of Building Structures and Problematic Points on Structural Design
(Consideration on solved Examples of SRC & § structures in relation to their Failure Process)
Nikken Sekkei Ltd. Fukuzo SUTO Dr. Eng.
" v Akira WADA

Synopsis

Generally speaking at present, modern progressed electronic computer system containing both sides of
hardware and software has made it possible for structural engineers to tackle mechanical behaviours on the whole of
any structure left unsolved until recently extending the region from elasticity to plasticity, and for the reason the
old type of structural designing method centrally based upon forecast insight and intuition into many unsettled
problems is forced to be changed into the new one standing upon the more logical and rational base provided with
understandable theoretical background of computed analyses.

Under these environment the authors treat in this paper two examples of elasto-plastic failure analysis on the
whole of S (Steel) and SRC (Steel-Reinforced Concrete) structure aiming at improvement of the following two
problematic points existing fundamentally on the present process of structural design by engineers.

As for above two structures, the former framework is 8-storied of steel construction with one basement floor
furnished with core type of aseismic steel braces and the latter is 9-storied of steel-reinforced-concrete construction
with one basement with core type of aseismic RC walls.

The two big problems on structural design described above may be summarized as follows;

(1) how to select and decide reasonably and most suitably any detail-type such as beam-column connection in case
of steel structure built up with H-shaped members in reference to structural failure characteristic (shown as
example No. 1), and

(2) how to establish comprehensible design method for RC structure standing upon correct recognition on what
meaning and orientation have intuitionally assumptive plastic coefficients of flexural and shear rigidity for
aseismic walls, which are used for practical purpose of design to adjust extremely large difference between
framework and RC shear wall rigidity on their failure curve (shown as example No. 2).

To wrestle with those problems, the authors have performed elasto-plastic failure analyses with step-by-step

yield hinge method by gradual incremental loading for the above two real-size building-structures and

investigated from many angles various features of failure steps on them drawing much important and useful
suggestions generally applicable for structural design of building. Through these examples they express
conclusive remarks at present as follows;

(a) it is inevitably necessary hence for structural engineers to oblain and examine the failure characteristic of a
whole structure to be designed being composed of any sort of detail on the comparative consideration
with those of other details, which includes extremely important information such as its load factor and
deforming state useful for final selection of the most appropriate form of detail, and

(b) the story displacements of a structure designed by present structural method introducing *“proper plastic
coefficients” of shear walls do not satisfy in most cases the compatible condition between frames and
shear walls, in other words it will be said that sectional bearing capacities of respective structural members
are not decided in mechanically appropriate manner, and therefore it is urgent for structural engineers to
find out any practical approximate means to remove this grave contradiction with reference to modern

failure analysis



