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Roundtable Discussion Framework:

8:00 AM

8:15 AM

9:00 AM

9:15 AM

9:45 AM

9:50 AM

Welcome and Introductions

Efficient Foundation Construction Practices i Troy Gonyon
Geotechnical engineering techniques for dry and stable
foundations

Discussion

Break

Deep Energy Retro-fits - new and existing buildings
Discussion

Resources

-Federal Funding Programs for Efficiencies and Deep Energy
Retrofits

-Others? q

Upcoming Roundtable topics/ideas?



Foundation Repair Industry

Who Are They? What Do They Do? Do we Need Them?
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- Aerospace Systems
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Anchoring




Anchoring
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Anchoring

"1/3 RULE FOR WALL STABILITY™"

PROJECT:
JOB#:

DATE:

JoisT -é_ ENGR:

=Y = 0.5 (W/3)

1. DETERMINE WALL THICKNESS, (T,). INCHES.
2. DETERMINE WALL HEIGHT, (M), INCHES,
3. DETERMINE WALL DISPLACEMENT [OUTWARD

\

\
\' I MEASURE NT EQUAL 7O 172 ().

e ] 4. CALCULATIONS:

I
/

7

/

/

. IF X»Y, WALL IS UNSTABLE
SIF X < 0.5 (T,/3). WALL IS STASLE

CALCULATIONS
EXAMPLE 1 EXAMPLE 20
H o= 7 FT. = 84 IN H = 7 FT = B4 N
Tw ™ 8 IN., ¥ = O0.5(8/3) - 1.33 IN. Tw ™ 8 N, ¥ = O.5(8/3) - 133 1IN
X - O.75 IN. X o= 1.5 IN.
X < Y. THEREFORE WALL IS STASLE X = Y., THEREFORE WALL IS UNSTASBLE
T FIELD NOTES
LSAaCULATION 3 SALCULATION 2
- - - el
T = s T - Y -
» - 3 -
I X > ¥, WALL IS UNSTASLE IF X > ¥, WALL IS UNSTABLE
IF X < ¥, WALL IS SYASLE IF X £ Y. WALL IS STABLE




How Does It WWork?
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First, distances are measured, then
the sod is carefully removed and saved




How Does It VWork?
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Outside hole are augered about
9 feet from home. What about decks?
Extension can be added.




How Does It Work?
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The initial hole is drilled in the basement
wall and the anchor rod shot to augered hole.




How Does It WWork?

The Wall Plate is installed and tichtened




How Does It VWWork?

The exterior hole is filled and mechanically
compacted and the sod is carefully replaced




Typical Spacing is Determined by Thickness
of Wall, and Height of Backfill. Normally
Every 4-6 Feet.




the bearing capacity of these
s0ils can be extremely variable
depending on the water content

AN
2 .’
SOONSO
'n,. W)
MNA N
LN
..‘»"o e
e e
.‘..‘.n ... .
» L L
YY)

S
KL

S
SS

S

>

D

S
SSS

SK




TYPICAL BUILDING LOADS

Structure with Load per Examples:
composition or linear foot,
wood shingles” | includes foundation
Single Story
Frame 1,500 |b.
Brick 2000 b,
Full Masanry 2800 |h, TABLE R4014.1
Two Story
Frame 2000 b PRESUMPTIVE LOAD-BEARING VALUES OF
Brick E:EIIIIII b FOUNDATION MATERTALS®?
Full Masonry 3000 |, CLASS OF MATERIAL | LOAD BEARING PRESSURE
Three Story (pounds per square foot)
Frame 2 500 |b. Crystalline bedrock 12,000
Brick 3,000 [b. Sedimentary and foliated rock 4,000
Full Masonry 4,000 [b. Sandy Gravel andfor gravel 2000
(GW and GP) "
- fdd I15[! Ib. pler Ii“?m foot Sand, silty sand, clayey sand,
or slate or tile roofing. -
silty gravel and clayey gravel 2000
(SW, SP, SM, SC< GM, and
GC)
Clay, 539?5’ clay silty clay,. 1 500k
clayey silt, silt and sandy silt
(CT, ML, MH, CH)

For ST: 1 pound per square foot = 0.0479 kN/m?.



Based on weight & bearing capacity we select size of footing

TABLE R403.1
MINIMUM WIDTH OF CONCRETE OR MASONRY FOOTINGS (Inches)

LOAD BEARING YALUE OF SOIL (psf)
1,500 2,000 2,500 3,000 3500 4,000

Conventional light- frame construction

l-stoty 16 12 10 8 7 i

2-stoty 19 15 12 10 8 7

3-stoty 22 17 14 1l 10 9
4-inch hrick veneer over light frame or 8-inch hollow concrete masonry

l-stoty 19 15 12 10 8 7

Z-stoty 25 19 15 13 1l 10

3-stoty 3l 23 19 16 13 12
8-inch solid or fully grouted masonry

l-stoty 22 17 13 1 10 9

Z-stoty 3l 23 19 16 13 12

3-stoty 4 30 24 20 17 15

ForSL: L inch =25 4 mm, | pound per square foot = 0.0479 KN/né




Causes of Foundation Problems

A Very little or no upfront soils study.
Expansive clay/ bearing capacities.

A Improper construction techniques

I Poor Compaction Techniques

I Building on Organic Fill

I Improper Drainage

I Improper Sized Footings for soil
Soil Creep On Steep Slopes

Typical designs placed on varying sites
(soils)

A Seasonal Changes in Moisture Content
(ACTIVE ZONE

To I



The closer the footing Is to the surface, the
more it is affected by changes in moisture
content.




Three types of settlement:

5 Jniform

= Tipping
B [ifferential

tpping settiement differential settiement
(often without cracks) (with cracks)




THE PIER BRACKET WITH STARTE
IS INSTALLED AGAINST AND UNDER
FOOTER

BASEMENT

S by
sy=a=as3
Do




YOUR STRUCTURE IS NOW FULLY SUPPORTED AND S
WITH THE FOUNDATION PIER. IF POSSIBLE, LIFTING T

WILL ALLOW CRACKS TO CLOSE

GrigTize
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EXCAVATED SOIL IS REPLACED AN
TAMPED TO COMPACTION WITH
PROPER SLOPE FOR DRAINAGE

BASEMENT




Second, we build the house in the big hole

Loose
Backfill

VirginSoill




Third,

A Three Ways water can

. _ Rain and Backtill
get into basements:

T Above Grade Problems

I Capillary Action : e

I Hydrostatic Pressuri



What Is Hydrostatic Pressure?




Typical Water Management
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WEEP HOLES
PLACED AS
NECESSARY —_|

Aquéduct

CONCRETE FLOOR SLAB
(BY OTHERS)

VAPOR BARRIER
(BY OTHERS)

DRAIN TILE (4" DIAMETER
CORRUGATED SLOTTED
ADS WRAPPED WITH

\—4" MINIMUM
GRAVEL THROUGHOUT
(BY OTHERS)

FILTER FABRIC)



Section View

Clogged
Parimeter Drain




http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm



