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RESILIENT SITE PLANNING
AND FOUNDATIONS
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Ill. SOIL STRENGTH

V. FOUNDATION TYPES

V. RESILIENT FOUNDATION DESIGN




. GENERAL SITE DESIGN FACTORS






Subarctic/Arctic

A~

Hot-Humid

A hot-humid climate is defined as a region that receives more than 20 inches of
annual precipitation and where one or both of the following occur:
e 3 67F or higher wet bulb temperature for 3,000 or more hours during the
warmes! six consecutive months of the year; or

e a 73F or higher wet bulb temperature for 1,500 or more hours during the
warmest six consecutive months of the year’



Earth Axis

Sun rays

Arctic Circle

Tropic of Cancer

Equator

Tropic of Capricorn

Antarctic Circle

*THE BENEFITS OF DAYLIGHTING: KITCHENS,
LIVING ROOMS, DINING ROOMS, FAMILY ROOMS

*USING OUTDOOR SPACES
*ORIENTATION FOR SHADE: EAST/WEST
*ORIENTATION FOR AIR FLOW: NORTH/SOUTH


http://upload.wikimedia.org/wikipedia/commons/4/4d/Earth-lighting-winter-solstice_EN.png
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MORNING SUMMER SOLSTICE EVENING



SCOUR/ELEVATION
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USING/TRANFERING WIND LOADS



RESILIENT SITES: WATER & LANDSCAPE

1. DECREASE IMPERVIOUS SURFACES

2. HAVE A PROPER GRADING PLAN

3. HAVE A PROPER PLANTING STRATEGY
4. PART 2 AND 3 WORKING TOGETHER
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SAND\/ SANE /N7 \100
100 90 80 70 R 60 50 40

Percent Sand

SOIL TYPES PRESENT ON THE MS GULF COAST



SECTIONB

PRACPERTY LINE

— z ——
/ EXISTING GRADE —- /
- S 260"
TRERYARD N BULDING FOOTPRANT FRONT YAFD TV AIGHT OF ViAY
PROUECT 0r-0° 01"
SITE TO BE GRADED TO DROP 6" WITHN 10

AROUND THE BUILDING PERIMETER PRIOR TO
CONSTRUCTION

2. PROPER GRADING PLAN
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KEEP WATER FROM UNDER TH

MOVE WATER TO WHERE IT SHOULD BE
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3. PROPER PLANTING STRATEGY




Levcothoe salans

Sehuzaciyman scopsnen

Phimoago auncwata Feowvsa stnphafola

EACH SITE IS DIFFERENT, PLAN ACCORDINGLY




EACH SITE IS DIFFERENT, PLAN ACCORDINGLY
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4. GRADING AND PLANTING WORKING TOGETHER



FILTER BEFORE ENTERING GROUNDWATER




PLANTS CREATE HABITAT FOR LOCAL WILDLIFE



Plant on the west and northwest

to provide mid-to-late afternoon
in o2 04, W

shade inmost locations.

- l
PN
£ 50

3 ' .
Shade cast and west windows, \fl"/ffa A
g . Plant shade trees over

oy
but prune lower branches to ( .
prevent blocking the view. \ /’ “45. M patios, driveways, and air-

g

~ conditioning units.

ENERGY EFFICIENCY INCREASE FOR HOUSING



PROPER SHADING CAN REDUCE ENERGY CONSUMPTION BY
25%- NATIONAL RENEWABLE ENERGY LABORATORY

THREE PROPERLY PLACED SHADE TREES CAN SAVE $200 -
$300 ANNUALLY- U.S. DEPT. OF ENERGY

SHADED NEIGHBORHOODS ARE 3 TO 6 DEGREES COOLER
THAN UNSHADED NEIGHBORHOODS.

BECAUSE COOLAIR SETTLES AT THE GROUND IT CAN BE UP TO
25 DEGREES COOLER IN THE SHADE THAN NEXT TO UNSHADED
IMPERVIOUS BLACKTOP AND GROUND LEVEL.

ENERGY EFFICIENCY INCREASE FOR HOUSING



80 70 x60 50 20 30 20 10

Percent Sand

lll. SOIL STRENGTH AND FOUNDATIONS



Home  About Us  Personnel Direclery  Calendars  Offices  Weather Distance Education

Employment  News  Newsletters  Publications

@;. MISSISSIPPI STATE

UNIVERSITY

N

Mississippt Agncultural and Forestry Expeniment Station « Mississippi State University Extension Service

4-H Yoush
Aquacuitu e-Catfish
C G

= Softs Home Page

Soils

Crops & Herticultur e
Esrat oninental Cuality
Fatm Managemment

Farm Satety
Forestry-Forest Products
Healtls Home-Family
nsects-Plat (iseases-
Pestcnles- Weeds

Lanms & Gatdens
Leadership
Livestock

Poultry

Wildige and Fisheries

Soll Testing

The Mississppi State Universty Extension Senvce Soll Testing Laboratory analzes
soi ang plant samples submitted by clienteles for fertity recommendations andg
probiem sohing. Sol tests measure 3vakaba nutrients in the soll and serve as the
pest guide to profitatie use of commercial imng and fermizing materats. Wehaut a
sound soll testng program, crop yield potentis! c2n be reduces and low crop
proguctsty can accur through 1ack of lming and aver fertilzation

Frequently Asked Ouestions

How should a soil sample(s) be taken?

What is the cost of S0i ar plant anakysis?

How often should | test rmy sair?

Time regquired far sall or plant analysis?

Can sampies e talen when =ails are wet?
When = the dest time to talex soil sampes?
Whiy1s it impartant to mix ame wih the soi?

How marry one thausand square feet In an acre?

Publications

Plant Analysis Sampling Instructions - P1224
Sod Testng for tihe Farmer - 15346

TEST SOILS TO DETERMINE BEARING CAPACITY



FOUNDATIONS AND RESILIENT CONIDERATIONS




N

A ZONE

BASE FLOOD ELEVATION
BELOW FLOOR LEVEL

FOUNDATION OPENINGS
REDUCE HYDROSTATIC
PRESSURE

ELEVATED FOUNDA

N

NENNEN

V ZONE

BASE FLOOD ELEVATION
BELOW LOWEST
HORIZONTAL STRUCTURE

FOUNDATION ALLOWS FREE
FLOW OF MOVING WATER

ION REQUIREMENTS



USES ALLOWED BELOW BASE FLOOD ELEVATION



USES ALLOWED BELOW BASE FLOOD ELEVATION



STORAGE

USES ALLOWED BELOW BASE FLOOD ELEVATION



/

AN

STORAGE

ACCESS —

USES ALLOWED BELOW BASE FLOOD ELEVATION



ACCEPTABLE NOT ACCEPTABLE

CONCRETE GYPSUM BOARD

CONCRETE BLOCK MINERAL FIBER BOARD
CEMENT BOARD WOOD FIBER BOARD

GLASS HARD BOARD

TREATED LUMBER NON-TREATED LUMBER
MARINE PLYWOOQOD EXTERIOR GRADE PLYWOOD
FOAM INSULATION FIBER INSULATION

METAL DOORS AND FRAMES WOOD DOORS AND FRAMES

FLOOD RESISTANT CONSTRUCTION
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Impact of Hurcane
Katrina on Bulldings
In East Bilox




— - i
QI LL =




T
i
|
i
Z;

i
8.

T gt o nadas

B¢ s wrrmn e P i
et s e f 143 aad o Sl S T,
Naten - -
Py

s A NG

e s I SO KL

St Sy

) TG

o~
oo oo P v 83 i s ks, T Sicibuns v e Pl wrn
i g e e ek v P e e e e s &
i s o ot s st v e e

it

S e e S

Pane i 13 To0 sopminy e b as e oy .
Wy P bt o v -.E'_-::.—..—.:-u-’

T A T
e LB s S et kol | St b e fose
o adan -

B

l‘l

LEGEND
FPECIAL MLOOD WAIARD MAEAS SUSTCT TO INDATION BY DG
T RSN CORVCE FLOOC

o 10wt e S D i, s o B i T Pl o o
DA LRSI 05 T MR ISR A
AMNH\I:.K—- T e o M o o s st o o
WA
TN e et
TN e i et

P o | 1 ok Bt v o ) e
smesn 1 -

EIONT sl o 188t ot o 0 g W e M
s S B, e s

T g A eyt b 4 Sty
28 it s g G i 1 P
o
[ e
SIS A i i b 18 v e ik et et Ak
o R e s e e . i, R et Bt
=
ot o S f e, S ot Pt
o
MOCTMAY NRIAL VIOV N

e
—

TR AO0D AT
N 5 i i o 0 o B o
L T |k o e e o B b o
i b b T i e A

[ omesmc

I2ED e i dde a7 e S bl
P L T e p———

BN o awarn amousces comm oo moe
[ semeemmcrosnsmg

i s S s

e st Gy
srierel

e

s

Lo e BRI
R

s e
L

st e o Caservee
s

T LA 8 P T P P

PRI S RO R v e

v s 7
I e g DA

HANCOCK COUNTY,
AND AREAS
PANEL 34 OF 475

(52 WAD WO 708 FURM PANEL LEVERTT)
—_—

—_— dames e own
e acw . ©
i e o ©

PRELIMINAFY

e Tt e o e et
SITIITINITEITTTE

DIGITAL FLOOD INSURANCE RATE MAPS (DFIRM)




Proposed Flood Zones
in East Biloxi

March 2008

........

NOTE! This is not an afical FEMA map
Mo for planring purposes anfy.

Scwrtes FEMA D-FIRMS,
Decamber 2007
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GCCDS

IMPLICATIONS IN COASTAL FLOOD ZONES



Impact of FIRM Base
Flood Elevations
on East Biloxi

March 2008

Height of Base Flood Elevation
Above Existing Ground Plane

-urms'
-+16‘tola'
-nv-zz'

NOTE: Tres s not an offcisl FEMA map
Mo for plarwsng purpcses onfy

Scurces FEMA D-FIRMS,
Decomber 2007
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0 00501 0z 03 04

GCCDS

IMPLICATIONS IN COASTAL FLOOD ZONES



REBUILDING THE MISSISSIPPI GULF COAST. East Biloxi After Katrina.
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15
"

10

X

Non-Flood Zone )

Stem Walls Concrete Masonry

Unit Piers
)

' | GCCDS Recommendation
B FEMA Recommendation

Wood Piles*
N

Cast-in-Place Driven Wood Piles**

Flood Zone

Piers

Poured Concrete

J

*Note: (ast-in-Place Wood
Piles Not Researched By FEMA

**Note: Consult Specialist if
Elevating Pifes Above 10’



FOUNDATIONS: SLAB ON GRADE



RESILIENT FOUNDATIONS: STEM/CHAIN WALLS



*APPROPRIATE FOR A ZONES
AND ELEVATIONS BELOW 4 P

*INTERIOR MAY BE
BACKFILLED AND A SLAB SN

POURED ACROSS THE s <
SURFACE e Rl

*|F LEFT UNFILLED, BUILDER AN
SHOULD CONSULT LOCAL EA—
MUNICIPALITY ON THE Sl A

SPACING AND SIZING OF

VENTS REQUIRED BY LOCAL

CODE.

COMCRETE SLAB

VAPOR BARRIER
[
T~RIGID INSULATION

Fotemgh
- bt _nan.
'\-..I: -
R

RESILIENT FOUNDATIONS: STEM/CHAIN WALLS



ANCHOR BOLT & DIA, MIN
3" X3 % " WASHERS
\
N — SIMPSON HOLDDOWN TiE: HZDA
L
O
§ EXTEND PLYWDOD SHEATHING TO
g BOTTOM GF RIM JOIST. NAIL AT 4°0.C
.|
Q
- 2 % 8 TREATED SiLL
+

16" CMUPER

, 410"

| STANDARD 90 DEGREE VERTICAL HOOK:
¥5 REBAR, BEND AT 10", 2 PER PIER

78" (15) FEINF. BAR -

—2"x 1" CONT. CONC. FCOTING

RESILIENT FOUNDATIONS: CMU FOOTINGS
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RESILIENT FOUNDATIONS: CMU FOOTINGS



*CMU PIERS REQUIRE LARGE
AMOUNTS OF
REINFORCEMENT TO RESIST
LATERAL WIND AND FLOOD
LOADS

*EACH PIER BEARS ON A
CONTINUOUS CONCRETE
FOOTING BELOW THE SOIL.

*HEIGHT SHOULD BE LIMITED
TO AVOID FAILURE AND IS NOT
RECOMMENDED FOR HIGH
ELEVATIONS

RESILIENT FOUNDATIONS: CMU FOOTINGS
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-

1 x 6 BASE

2 X 10 DBL. TREATED RIM JOISTS

2 x 10 FLOOR JOISTS @ 16" O.C. j ANCHOR BOLT #' DIA. MIN.,

3" x 3" x 3" WASHERS

-
TREATED —— \

88 EXTEND PLYWOOD SHEATHING TO
. COLUMN BOTTOM OF RIM JOIST. NAIL @ 4* O.C.
- NOTCH 8 x 8 COLUMN FOR

DBL RIM JOIST AND THROUGH-BOLT

|24 /-CONTINUOUS GRADE BEAM

3 L . . L— 45 CONTINUOUS BARS
~— S

#4 REINFORCED BAR - 2 WAY

©

! 6

w 95 1 »
[~ / CONCRETE FOOTING @ EACH PIER
*‘=__£'=' i > ;/ /—4' CONCRETE BLOCK

il d x|







2 PLYWOOD SLEFLOCR

21 P 210 AW JOIST

NOTOH POST ¥ -

POSTTORT

AN GASS
o
3
-
-~ -
SVIPGON COLUNN BASE Ces
OF TIES® § SPACING -
! -
18* CONCRETE
CIRCULAR COLLWVMN ™
#8 COLUMN DOWEL - i -
IFROVIDE SAME NUMEIER AS
MAN BFEINFORCING,
MIES@ ' 0C
- \

Y

V6 REBAR
e
() SETS OF TIES® § SPACNG -
. . i
X CLEAR e —
4 TIES TO MAINTAN i
DOWEL POSITION
#4 STRRUPS 8 18° 00 ———
WREBWR ——— = o1 oY e
- .

DEEP FOUNDATIONS- CONCRETE PIERS



*CAN BE ENGINEERED TO
REACH HIGHEST
ELEVATIONS

*CONCRETE GIVES THE
GREATEST STRENGTH FOR
ELEVATING IN FLOODPLANE

*PIERS FORM AN OPEN PLAN
THAT IS LESS SUCCEPTABLE
TO THE EFFECTS OF SCOUR.

*DRAWBACKS CAN BE
AVAILABILITY OF
CONTRACTORS ABLE TO
EXECUTE ENGINEERING AND
COST DIFFERENTIAL

=

DEEP FOUNDATIONS- CONCRETE PIERS



DEEP FOUNDATIONS- DRIVEN WOODEN PILES




*WOODEN PILES ARE EASILY
NOTCHED TO RECEIVE
JOISTS, NO CONCRETE IS
NEEDED.

*RELY ON FRICTION WITH TO
RESIST GRAVITY AND UPLIFT

*PILES FORM AN OPEN PLAN
THAT IS LESS SUCCEPTABLE
TO THE EFFECTS OF SCOUR.

*DRIVEN BY APNEUMATIC OR

HYDRAULIC HAMMER UNTIL
DETECTED RESISTANCE
INDICATES THEY HAVE
REACHED AN ACCEPTABLE
BEARING CAPACITY.

WOOD BASE EQARD
2x SOLE PLATE

EXTEMD SHEATHING TO

BOTTOM OF JOISTS
1‘““*—-
= — TT—— (2) 5" DIA. MIN, BOLTS W/
- Ll i, Tn
~ 3'x3"x}" WASHERS

T 2x12 FLOOR JOIST @ 18" O.C.
1010 PT WOOD PILE - NOTCHED
FOR JOISTS & RIM BD

CORMER STUD
CONSTRUCTION

BOTTOM PLATE

34" SUBFLOOR

DBL TREATED RIM JOIST

THROLGH-BOLT Rk
JOISTS TO BxB POST

SIMPSOMN STRAP TIE:
MODEL MSTIZE,
MalL A5 SPECIFIED,
MIMIMUR 12" OVERLAF
OMTO POST AND STUD,

P.T, 8x8 POST, NOTCHED
FOR RIM JOIST

MOTE: EXTERIOR SHEATHIMNG TO RUN
FROM BOTTOM OF BIM JOIST TO TOP
OF WALL PLATE; MNAIL AS PER SPECS.

DEEP FOUNDATIONS- DRIVEN WOOD PILES



PILES AND MOVEMENT



PILES AND MOVEMENT



PILES AND MOVEMENT



PILES AND MOVEMENT



PILES AND MOVEMENT
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