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Scope:
The following narrative provides a summary of our findings and structural design strategy of the Banda Aceh
Skirted House alternative:
Narrative:
Our design team investigated 4 options for the basic structure of the skirted house. Each option had a similar
structural layout above the skirt. The largest deviation was in the design/material of the skirt itself. 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
familiar to Banda Aceh.
The four skirted house options included the following:





Option 1:
Option 2:
Option 3:
Option 4:

Reinforced concrete block skirt with wood sill plate.
Reinforced cast-in-place concrete skirt with wood sill plate.
Reinforced brick skirt with reinforced concrete beam on top.
Unreinforced brick skirt with interior walls acting as shear walls.

Assessment of Alternatives:
Each option could be designed to withstand earthquake loading but they differ greatly in terms of price and
labor. All four options use a wood truss roof and horizontal braces in the ceiling to distribute the lateral loads.
The main difference between options 1-3 and option 4 is the lateral system. Options 1-3 use wood braces in
the exterior walls to carry the lateral load to the skirt, which then transfers the load to the foundation. Option
4 uses the interior walls to take the lateral forces to the foundation and support posts under each truss to carry
gravity loads. This allows the skirt to be purely cosmetic, such that if the unreinforced skirt failed the house
would still be structurally sound. Since all the options were structurally acceptable, our decision came down
to price and constructability.






Option 1: Least expensive and labor intensive option.
Option 2: More expensive and labor involved. Also requires a construction skill level that may be higher
than what is normally available in Banda Aceh.
Option 3: More expensive and very labor intensive. Reinforcing the bricks would involve drilling holes
in every brick, running the bars through them, and then filling the holes up with grout. Material costs
alone are more expensive than the concrete block option.
Option 4: More expensive due to extra sheathing required and lots of nailing involved for the interior
walls. Interior shear walls would also require interior footings and would prohibit the homeowner from
moving or altering the walls sometime in the future. There is also no way to prevent the unreinforced skirt
from falling on someone.

Recommendations:
After our assessment of the options, we designed our house to have a reinforced concrete block skirt, with
vertical reinforcement in the skirt to resist out-of-plane forces. One advantage of this option was that it
allowed us to not use reinforced concrete plith beams and columns within the skirt itself, which resulted in
significant cost savings. Another major change we made from the Indonesian examples was using a poured
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concrete foundation as opposed to river stone. This will help transfer the lateral forces to the soil and resist
uplift due to overturning and since we had saved money elsewhere, we could afford this slightly more
expensive option. Another change is the addition of horizontal bracing to act as a diaphragm. Finally, we
adjusted the connections to make them more secure.

