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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 — 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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‘Northrop Grum
Aerospace Systems




Anchoring




Anchoring
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"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?

_.l
--\Il‘

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
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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

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

« Improper construction techniques
— Poor Compaction Techniques
— Building on Organic Fill
— Improper Drainage
— Improper Sized Footings for soil
» Soil Creep On Steep Slopes

« Typical designs placed on varying sites
(soils)

» Seasonal Changes in Moisture Content
(ACTIVE ZONE)



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 STARTER PIPE
IS INSTALLED AGAINST AND UNDER THE
FOOTER

BASEMENT

S by
sy=a=as3
Do




YOUR STRUCTURE IS NOW FULLY SUPPORTED AND STABILIZED
WITH THE FOUNDATION PIER. IF POSSIBLE, LIFTING TO LEVEL

WILL ALLOW CRACKS TO CLOSE

;i o B
52
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EXCAVATED SOIL IS REPLACED AND
TAMPED TO COMPACTION WITH
PROPER SLOPE FOR DRAINAGE

BASEMENT




Second, we build the house in the big hole

Loose
Backfill

Virgin Soil




Third,

* Three Ways water can
get into basements:

Rain and Backfill

— Above Grade Problems

— Capillary Action ey

— Hydrostatic Pressure



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://websollsurvey.nrcs.usda.gov/app/HomePage.htm
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State Building Code
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State Building Code

780 CMR 18.00 FOUNDATIONS AND RETAINING

WALLS

Section
1801 Genersl ..cuossvmmmas v e 429
1802  Foundation and Soils Investigations ......... 429
1803  Excavation, Gradingand Fill .. ............. 430
1804 Allowable Load-bearing Values ............ 431
1805  Footings and Mat Foundations ............. 436
1806  Foundation Walls and Retaining Walls . ..., .. 438
1807 Dampproofing, Waterproofing and

Groundwater Control .. ................... 442
1808  Pier and Pile Foundations ................. 444
1809 Driven Pile Foundations .................. 452
1810  Cast-in-Place Concrete Pile Foundations .. ... 455
1811 Composite:Piles s dwmtmiEiamomns 462

1812  Pier Foundations ...........ccovvriuunnn. 462

1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615

1616
1624
1625
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Ratn LoadB oo ocopwisn doe s vamiasio i sdiviv '
Fl00d Loads ......ooiovanmenivsmeiisi s '
Earthquake Loads - Purpose ............... 400
Earthquake Loads - General ............... 401
Earthquake Loads - Modifications to
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State Building Code

780 CMR 1610.0 LATERAL SOIL AND

HYDROSTATIC LOADS
780 CMR 1610.0 is unique to Massachusetts

1610.1 General. Basement, foundation, and
retaining walls shall be designed to resist lateral
loads due to soil and water pressure.  Lateral soil
pressure on said walls shall be determined in
accordance with the principles of soil mechanics and
as provided in 780 CMR 18.00. Floors or similar
clements below the water table shall be designed to
resist the upward pressure of the water.
Exception. Uninhabitable spaces with concrete
floors on the ground with an under-slab drainage
system, including sump pits and sump pumps.
designed to keep the water level a minimum of
one foot below the bottom of the floor slab need
not be designed to resist water pressure.



State Building Code - Appendix R

TEOCMR: STATE BOARD OF BUILDING REGULATIONS AND STANDARDS

APPENDICES

T80 CMR 120.R

GUIDANCE FOR SELECTION OF
FOUNDATION MATERIAL CLASSES

120.R 11 Purpose. The pumpose of T8 CMR 120.R
is to peovide puidance for the seloction of the

inl class nnd y in plxce when usng
Table 1804.3, Allowable Beunng Pn fee
Foundation Materials

120.R1.2 Application. 750 CMR 120.R is provided
only us a geneml gusde to eng ! Al

¢ J n dw
-hcqmnnmdch-ﬂaumnolwth wre provided in
ASTM D245%-54 Dy P and iderrification of
Soils { Vesual-Manual Procedure) md ASTM D248 7-
NS Classification of Soils for Englnocring Purposes.

IZO.KI 4 (huilnlim of Rock., Guidelines for

avaalabie data should be cvalmtdnlm(mxl
engincering fudgmean excrcisad in selection of the

wnte material classification for use with Tuble
18043, The meforemces on sod and mck
clamufication and typical mnges of mdex properties
provided in this appendix should not be comsdered
10 be code requirements.

120R13 Clussification of Soil.  Guadchnes for

ily practice m the
(ﬁ-:nphm and clasification of rocks aro provided
i Chapter 1 of Design Manual 7.1 - Soil Mech
Naval Facilines Engnecring Command, May 1082
(NAVFAC DM-7.1)

120K LS Typical Index Properties. Typical mnges
of iodex prapertios foe the Manersal Classes lastod in
Tablke 120.R 1 are provided in Table 120R2.

TABLE 120R1ALLOWARLE BEARING PRESSURES FOR FOUNDATION MATERIALS

Matwrtal = y Albow able Net Bearing
Clame D escrigtion Note s Comintency in Placy -
" Mamire hedrock: T Fard sound tock, ssnor jomseg 1
Cirasat v, darie gabdo, Danalt, goais
113 Quartsie, well comented conglomerss 1 Hard seund rock medersts pintng -
2 Faliatad bedmok. date, schint 3 Modian hard roch, sined jointieg A
L} Salivesiary bk omwntatun dbale, T4 Sof vk, sederaie pivang b
Sl amlstine, benestie, dod amite
comglomaras
‘ Weakly comantad sedimeniary Ndrock: 3 Very esft rock 10
Compactive el ur wiber similar reck i
suund condidern
[ Waarhared badrch sy of the shave 1.5 Very seft reck, weathared andar '
chcep! shale ot jomting and fractaing
o SNly contersd med mdor gravel, 78 Verydease T
hac sl 1l bvssa | o Lo e mnt), Sand s
- Gavel, widely graded mnd asd gravel; 7, § Very demse '
and pansie shisnus till Denie .
Madiaw deme 'l
Lovee »
Very how

Naie 1)




Your Local Health Department
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Local Contact — Leominster, MA

e Chris Kanuth

— Director of Health
 Resident Geologist in the area

* 978-534-7533 x249



Deep Energy Retrofits

« Radically improvements in energy performance of the existing buildings
(energy reductions of 50% to 90%)

* Super-insulation, air-sealing, windows, efficient systems, passive design

» Key: understanding energy use - assess all the ways that a building
uses, doesn't use, saves, and stores energy.

*Need to address all or nearly all energy loads — space conditioning, hot
water, lighting, appliances, and plug loads

* Requires intensive and extensive systems approach: Relationships
between energy, indoor air quality, durability, and thermal comfort
essential.

 Passive solar design and renewable energy systems common

ECOSTAR



Key Deep Energy Retrofit Systems

Building envelope

Insulate slab and foundation walls (R-17).

air sealing and moisture management.

Super-insulate existing walls, floors and ceiling or roof with formaldehyde-free insulation (R-28 to R40) (R70
for roof). Eliminate thermal bridging.

Install a durable roof (green roof or high reflectance or combination solar pv/hw.

Energy-efficient Doors and windows (glazing based on solar exposure), thermal massing

HVAC

Provide appropriate controls.
Specify high-efficiency mechanical equipment and heat pumps (heat recovery ventilator systems)
Consider alternatives to conventional air conditioning.

Make sure than combustion appliances are vented properly.

Plumbing

Reconfigure plumbing to distribute hot water efficiently.
Insulate hot water pipes.

Choose a high-efficiency water heater, low/no flow fixtures.

Lighting
Increase natural daylighting
Install energy-efficient lighting (sensors, task lighting)

Appliances/Equipment
Eliminate phantom loads, energy efficient models.

Energy sources

Renewables, GSHP for remaining loads.




How to Plan for Deep Energy Retrofits

Current energy use (utility bills, blower door, infrared, blower duct, kill-a-watt)

Moisture! — where it goes, how building gets wet and dries out and how
improvements will impact this.

Look at site drainage, vegetation and soil conditions (basement perimeter
drains, exhaust fans in the kitchen and bathroom, whole-house ventilation
system).

CASE STUDY
Empire State Building — 38% energy reduction - $11 million annual energy bill
Evaluated over 60 measures for EE and carbon reduction

8 key improvements — three year payback:

-reduced cooling and thermal load (super-insulated windows,
glazing types dependant on orientation, reusing existing glass,
insulation behind radiators)

-lighting controls

-tenant energy management system




Devens Eco-Efficiency Center Resources
WwWw.ecostardevens.com
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Deep Energy Retrofit Funding Opps.

Energy Star Rebates for Homeowners (envelope improvements, roofing,
HVAC upgrades, boilers, renewable energy systems, fuels cells and more)
http://www.energystar.gov/index.cfm?c=tax_credits.tx_index#c2

Tax deductions for new or existing commercial buildings ($1.80/sq.ft) that
achieve 50% energy reductions and meet ASHRAE 90.1-2001. Also partial
deductions for Building system improvements (envelope, lighting, HVAC)
http://www.energystar.gov/index.cfm?c=tax_credits.tx_comm_buildings

Industrial Energy Assessment Assistance
http://wwwl.eere.energy.gov/industry/saveenergynow/

Recovery Act Funding Opportunities for Industrial Efficiency Projects ($256m)
http://wwwl.eere.energy.qov/industry/financial/

Federal Incentives for Renewables and Efficiencies in Massachusetts
http://www.dsireusa.org/incentives/index.cfm?re=1&ee=1&spv=0&st=0&srp=1
&state=MA

MA EOEEA DOER Energy Audit Program for Municipalities P
http://www.mass.gov/Eoeea/docs/doer/pub info/ea-pon-announce-

121108.pdf




Deep Energy Retrofit Funding Opps.

MA State RE Tax Incentives for Residential and Commercial

http://www.mass.qov/?pagelD=eoeeaterminal&L=4&L0=Home&L1=Enerqgy%

2c+Utilities+%26+Clean+Technologies&L2=Renewable+Energy&L3=Renewa

ble+Energy+Funding+and+incentives&sid=Eoeea&b=terminalcontent&f=doer
renewables massachusetts incentives&csid=Eoeea

National Grid Deep Energy Retrofit Pilot Program
https://www.powerofaction.com/der/

UMASS Lowell — Industrial Assessment Center (EE for small-med sized
companies >500 employees, <$100m annual sales, no in-house energy
expert, annual energy costs between $100K and $2.5m)
http://www.ceere.org/iac/index.html

CHP for the Northeast — Assessment and Analysis Support
http://www.northeastchp.org/nac/services.htm

£
National Grid Whole Building Assessment Program *
http://www.nationalgridus.com/non_html/WBAMOU_Final 5_22 09.dZSS5




