Designing a foundation footing in the Araucania Region of Chile requires consideration of
local soil conditions, climate, seismic activity, and building loads. Below is a general guide for
designing a foundation footing in imperial units, tailored to the Araucania Region.

1. Site Conditions in Araucania Region

-Soil Type: The region has volcanic soils (Andisols), which are generally fertile but can have
variable bearing capacities. Conduct a geotechnical investigation to determine soil
properties.

-Seismic Activity: Chile is highly seismic, and Araucania is in a high seismic zone. Follow
seismic design codes (e.g., Chilean NCh433 or ASCE 7 for seismic loads).

-Climate: The region experiences heavy rainfall, so drainage and waterproofing are critical.

2. Design Steps

Step 1: Determine Loads

-Dead Load (DL): Weight of the structure (e.g., walls, floors, roof).

-Live Load (LL): Occupancy loads (e.g., people, furniture).

-Seismic Load (E): Use seismic coefficients from Chilean codes or ASCE 7.
-Snow Load (S): Minimal in Araucania, but check local data.

‘Wind Load (W): Consider wind pressure based on local wind speeds.

Step 2: Soil Bearing Capacity
-Conduct a soil test to determine the allowable bearing capacity (4q.

-For preliminary design, assume ga2,000psf (typical for firm clay ot sandy soils). Adjust based
on actual soil data.

Step 3: Footing Size
« Calculate the total load (P) on the footing:

P=DL+LL+E+W-+S8

= Determine the required footing area (A):
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 For a square footing, the side length (L) is:

L=+vA



Step 4: Footing Depth

-Ensure the footing is below the frost line (not a major concern in Araucania) and above the
water table.
-Typical footing depth (B is 18-24 inches for residential structures.

Step 5: Reinforcement Design

-Use reinforced concrete to resist bending and shear forces.
-Minimum reinforcement: #4 bars at 12-inch spacing (check ACI 318 for detailed design).
-Provide adequate cover (3 inches) to protect reinforcement from corrosion.

Step 6: Seismic Considerations

-Use tie beams or grade beams to connect footings and improve seismic performance.
-Ensure proper anchorage of the structure to the footing.

Step 7: Drainage and Waterproofing

-Install a drainage system around the footing to prevent water accumulation.
-Apply waterproofing membranes to the footing if necessary.

3. Example Calculation

Assume:

« Total load (P) = 50,000 Ibs
» Allowable bearing capacity (g,) = 2,000 psf

Footing Area: N

20, 000 Ibs

— = 25ft*
2,000psf

A=

Footing Size:
E= y2b=51

Use a 5 ft x 5 ft square footing.



4. Materials

-Concrete: 3,000 psi compressive strength.
-Reinforcement: Grade 60 steel.

5. Local Codes and Standards

-Chilean NCh433: Seismic design of buildings.
-ACl 318: Building code requirements for structural concrete.
-ASCE 7: Minimum design loads for buildings.

6. Recommendations

-Hire a local geotechnical engineer for soil testing.
-Consult a structural engineer for detailed design, especially for seismic considerations.
-Ensure compliance with local building codes and regulations.

This is a general guide. Adjustments may be necessary based on specific project requirements and site
conditions.



