July 15, 2005
Project: Banda Aceh Stik House Design Options
Design Team: Carl Wilford, Rafael Sabelli, David Kirschenbaum, Forrest Lanning

Subject: Narrative

Scope:
The following narrative provides a summary of our finding and structural design strategy of the Banda Acch

Stilt Building option:

Narrative:

Two stilt house alternates were presented to our design team. Our designated task was to examine the
structural acceptability of these houses and if possible, design more efficient buildings with improved
earthquake life safety performance, without increase in construction cost. Also, the design had to accommodate
local construction capabilities and could not change the basic aesthetic that Banda Aceh natives are familiar
with.

The two stilt house alternates included the following:

« Alternate 1: Timber superstructure with wood posts supported by concrete columns. Foundation assumed
to be the same as Alternative 2 footings.

» Alternate 2: Timber superstructure supported on concrete beams, which are supported by concrete stilt
columns, creating a concrete frame. Foundation consisted of bell shaped footings beneath cach column.

Assessment of Alternatives:
With minor modifications, Alternates 1 and 2 could be considered life safe. Specifically, we would
recommend the following modifications:

+ Altemnate 1: Embed the column posts into the concrete columns 1°-0” minimum. Also, limit the clear
height of these posts to 17-2” maximum.

« Alternate 2: Provide adequate reinforcement at the concrete beam and column intersections. Also, ensure
proper soil compaction around the concrete footings.

Recommendations:

The design we chose consists of a concrete frame, similar to the Alternate 2 building. However, we
substituted timber beams in Heu of concrete beams at the floor level. We relocated the concrete floor beams to
the foundation, tying them to the base of the concrete columns, creating a footing grid system. This design
solution is cost neutral and, we believe, results in a more seismically resistant systemn.,

+ Moving the concrete beams to the foundation reduces mass from the superstructure which will decrease
the potential seismic force the house will be subjected to during an earthquake.

«  Connecting the columns to the grid system of beams and the ground level, provides a more reliable fixed
base condition.

»  The beam and column reinforcement is such that, during a significant seismic event, the faiture mechanism
is designed to occur within the foundation beams which will increase the system’s ductility and reduce the
likelihood of sudden collapse.

+ The foundation grid system will help mitigate differential settlement concerns.

« Eliminates concrete forming costs for the beams.
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