Soil Dynamics

....... So when is the concrete being
delivered?



How important is soil type?



Provided by the Society
of Civil Engineers:

hitps://www.youtube.com/watch<ev=l



https://www.youtube.com/watch?v=HkjVWkyLfig

WHY we need to analyze soil conditions:

150 lbs per cu ft of “dead” Weight of Concrete when cured -
excluding rebar, tower, antenna, rotor and wiring;

Tower concrete footings and piers are meant to act as an
anchoring point for the tower/antenna dynamic reaction to
the wind along with accommodating the dead weight. /

Rule out subsurface “Unknowns':

Tower structure stabllity is determined by what type of soil it will beg
placed on- keeping the Tower structure upright and level is criti

Adverse weather conditions can also expedite severe soll
condifions.

ADD fo this scenario : a Tower adjoining another structurell



Wish list of every Ham:

-We all want a tower that's tall enough to
clear tree tops >55 ft;

-We all want a multi-banded “MONSTER”
directional Antenna with A LOT of gain;

-We expect it to be functional all the time

and to survive “Pocono weather” patterns-
a.k.a. frequent high winds, snow/ice and
heavy rains;

What above equates to is a “structural
system” that can support ANTENNA s
components that will not fail becau
unknown conditions!!
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Slit. As a soil separate, individual mineral particlas that
range in diameter from the upper limit of clay (0.002
millimeter} to the lower limit of very fine sand (0.05
millimetar). As a soil textural class, soil that is 80
parcant or mare silt and less than 12 percent clay.

Loam. soil material that is 7 to 27 percent clay particles,
28 to 30 percent silt particles, and less than 52 per-
cent sand particles.
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CHORIZON- "PARENT MATERIAL"

RHORIZON- "BEDROCK”

GET to Know your sub surface Composition
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If IN DOUBT... Plan FOR THE WORST CASE
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Mast to Antenna Main
Beam Connection

Mast Thrust
bearing

Antenna Rotor

Bolted Connection
at Mid Section

Bolted Connection
at Base Section | ‘
External Forces External Forces

created by WIND created by WIND Ground cover

.

In-Ground Concrete Pier

Overall weight of the entire antenna tower system
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NOW Consider the
entire Antenna
tower as a “SYSTEM "’
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CONSULT with A Professional Engineer!



KWWL, Rowley, lowa

Bielstein, Germany

San Francisco, CA, US -
Candlestick Hill

Caroline 558 and Radio
Monique mast, aboard MV
Ross Revenge, off English
coast

KTUL Tower Coweta, OK

Vannas TV Tower, Vannas,
Sweden

KTVO-TV Tower, Colony,
Missoun

KGO (AM) towers Newark,
California

WRAL-TV & WPTF-TV
towers, Auburn

RUV long wave radio mast,
Vatnsendaheed, Reykjavik,
Iceland

WDIO-TV Duluth, Minnesota,
us

November 28, 1983

January 15, 1985

February 14, 1986

November 25, 1987

December 26, 1987

1988

June 2, 1988

October 17, 1989

December 1989

February 3, 1991

March 23, 1991

Guyed steel lattice
mast

Guyed steel tube
mast

Self-supporting
tower

Lattice steel tower

Lattice steel guyed
tower

Guyed mast on top

of a concrete tower.

Guyed steel lattice
mast

Two guyed steel
tube framework
masts

Guyed steel lattice
mast

Guyed steel
triangular tower

High wind.

Force 8 storm

Ice storm

Icing

During repairs

Earthquake

Ice and high wind

WDIO-TV Duluth, Minnesota,
us

Warsaw radio mast,
Konstantynow, Poland

WCIX TV Tower Homestead,
Florida

COMMSTA Miami

Cape Race LORAN-C
transmitter, Cape Race,
Canada

LORAN-C transmitter
Kargaburan, Kargaburan,
Turkey

WCOV-TV Tower,
Montgomery, Alabama, US

Langenberg, Germany

KXTX-TV Tower Cedar Hill,
Texas

Grigoriopol transmitter,
Moldova

Grigoriopol transmitter,
Moldova

KXJB-TV mast, North Dakota,

us

March 23, 1991

August §, 1991

August 25, 1992

1992

February 2, 1993

February 25, 1993

September 2, 1996

October 12, 1996

1997

April 6, 1997

Common Causes of commercial tower failures

Guyed steel
triangular tower

Guyed steel tube
framework mast

Guyed steel tower

Guyed mast
(insulated)

Guyed steel lattice
mast

Guyed steel lattice
mast

Guyed steel lattice
mast

Guyed steel tower

Guyed steel lattice
mast

Guyed steel lattice
mast

Guyed steel lattice
mast

Ice and high wind

Maintenance

Hurricane Andrew

Hurricane Andrew

Material fault

Snowstorm

Tornado

Maintenance

Maintenance for DTV install

Icing

Icing

Ice
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USDA Natural Resources Conservation Servicé AboutUs | Soil Survey Releases | National Centers | State Websites

" Soils

United States Department of Agriculture | :ﬂ
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You are Here: Home / Soil Survey / Soil Surveys by State [ Soil Survey List ﬂ U n ﬁ "
Stay Connected = pike

Soil Survey

Soil Survey - Home

Soil Surveys by State
Partnerships

Publications

Soil Classification

Soil Geography

Tools

Soil Survey Regional Offices

Soil Climate Research Stations

Published Soil Surveys for Pennsylvania

Current, official soil survey information is on the Web Soil Survey. The Web Soil Survey allows you to create
custom reports by selecting a specific area of interest. In the table below, clicking on a survey area that is listed
as "current” takes you to the Web Soil Survey.

Historical and supplemental documents are available below. Printed soil survey reports were the main source of
soils information from 1899 to 2005. Most of these reports are county-based, have been converted to PDF, and
are available from links below. The reports are also available at Federal depository libraries. USDA phased out the
printing of reports after making Web Soil Survey the official source for information in 2005.

Most of the archived soil survey reports include detailed soil maps. For help accessing these historical maps, click
here.

In some cases, the published reports are available at local USDA offices. For information about reference copies
of a publication or for information about publications that are not on the following list, contact the State
Conservationist.

Web Soil
- Survey
Archived PDF
online (generate_d
from official
soil data)

Soil survey name (Click links for online surveys.)

Adams County

Adams County

What is your soil
type?

.....USDA Resource
aids:

>



ap Unit Legend

slopes

Oquaga-
Lackawanna
complex, 0
to 8 percent
slopes,
extremely
stony

Oquaga-
Lackawanna
complex, 8
to 25
percent
slopes,
extremely
stony

Philo silt
loam

Pope silt
loam

Pope silt
loam, high
bottom

Digging further:

17,1974

1\ Warning: Soil Map may not be valid at this scale.

USDA WEBSITE APP - “AOI”"



MONROE COUNTY, PENNSYLVANIA SOIL SURVEY

TABLE U4--ACREAGE AKD PR RTIONATE EXTENT OF THE S0ILS--Cent
TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOLLS . SOLSCentinnes

501l name \Percent

ap Soil nams 3
symbal| !

iMeckesville gravelly loam, 3 to 8 percent slopes--
iMeckeaville gravelly loam, & %o 15 percent
x4 atony laam, f
iMeckesville very stany loam,
IMorris en 1
{Marris extremely stany s
IMorris extremely atony
|Mucky peat, deep--—-
{Mucky peat, shallaowe
|0guaga-Llackawanna channsry loams, ta B peresnt alepes-
i0guaga-Lackawanna channery locams, > 15 percent sl
iDguagn-Lackadanna c'ndnner'y loams,
{Oguaga-Lackawanna ] k B alop
{Dguaga-Lackawanna axt 21 loama, & 10 25 I"Q cent slopes—-—
iFntle silt loam ——
iFope s3ilt leoam-
{Pope silt loam :
jAexford gravelly ailt ‘Jaﬁ. 0 to I percent slopes-
|Rexford gravelly silt leam, B percent slopos
|Aushtown shaly silt laam, 3 to 15 percent slap
|Rushtaown shaly silt loam, 15 te 30 percent slo
|Shefrield si
|Shelzadine ailt am, 0 to 3 percert
|Snelmadine very stony silt 1 ]
|Swartswood channery sandy lc
|Swartswood channery sandy loam,
|Swartswood extremely staony san
|Swartswoed extremely stony sandy loam, & to 25 percent
1Very stany land and Roek auIL,r- pa, sloping—-—-m
iVery atony land an .
i :lusia gravelly =ilt loam, 0 te 3 pP—cev’
{Volusla gravelly 3ilt lpam, 3 5 peroent alopes
v ateny =3ilt loam, 0 o 5§ percent
iWatsen ailt am, 2 to B percent
Wayland allty clay lca=m
|Welkert channery silt laam, r
iWelkert channpary silt ‘oam ¢ B E _s. eraded-
|deikert ck:nner, ailt loa=n, 5 per er odL
Lat channery =2i ms, d rﬁrcert alapes
latan annery 5 percent q]cpeq--
-Hartleton channery si mz, 15 to 25 percent slopes---
and Klinesy
"dr-]._'l sboro channery loam,
iWellsbore channery loa
|Wellsbore oxtremely sto
{Wellabero extresely stany lcam.
iWarth extremely atony Laam, te 8 ;E'“e'*
‘Worth extremely st ] 3 n ta 25 percent
28N% 81OPBSusscaanan
tsboro extremely stony loam, 0 perocent aslopea-—
extresely steny loam, B to 25 pern slopes-
iHyamirg gravelly azndy losm, © to 3 percent slopes--
'ch-i g gravelly sandy loam, 3 to & persent alepes--
gravelly sandy leam., & to 15 percent slopes-
; gravelly sandy laam, 15 ta 25 recent alepes
gravelly sandy leoam. €5 to 70 percent slopes--
Gravel pi

Tden muoky G111 Lo ame e v o o o i s e e 2 1 2 e e e
llenwood gravelly silt loam, 0 fto § percent slopefcceucocicivecusac v neress
llenwand ﬁrﬂvcl 1y 811t leam, 3 to § percent apes
11 nwaod gravelly silt loam, B to 20 percent slaop
al
lv.rﬂ gravelly silt leam, 3 to § percent zlopesece-cwees
Ivira and Waltson very steny loams, O to 12 percent slep
atn ehannery allt leam, 3 ta B percent slaopes-
zth channery 31l% laasm, & te 15 percent alapede-. -
atn channery 3ilt loam, 15 to 2% percent 3lopefcceecens
a h very stony silt loam, to & eﬂﬂen* slopea-—-—-—--
very atony silt losm, & to 25
enson-Rock gutcrop o T
enzon-Rock outecrap nple # to 25 percent alao p“ﬁ------u---v------n
enson-fock "JLCFDP T = 25 to TO ent alopes
raceville gravelly | , 0 to 3 pereent
|Braceville gravelly loam, 3 to & percent slopeieees
|Buchanan loam, 3 to B percent 3lopefsceescssscoscucusomanososmnsomn s v ms mo o -
|Buchznan ext =1y atony ; g to o ala S |
'SuchaJaJ exbremely stony loam, 8 to 29 percent slopes-aeeaaas
enangas gravelly loam, O to 3 percent slopefceecevacoeoes
|Chenango gravelly loam, 3 to B percent slopeses
\Chenangs gravelly loam, & to 15 percent szlopes-
{Chippewa and Narwleh silt leams, 0 to 5 peroénl slopes
{Chippewa and Korwloh extremely stany sol ., 0 to B percent alopes
{Clymer lgcam. O to¢ 3 percent alopes
{Clymer loam, 3 to § pergent slopes--
{Clymer Loam, & 1o 15 percent slopes
iClymer ext rerely atony leam, O to B percent alape
{Clymer extremel ny loam, § to 25 percent slopes-
iCut and F111
1Dekaly extremel loam, 0 to 8 peroent
iDekalb extremely JtUEJ leam, 8 to 25 percer
Dekalb E!t“PmP'# atony Loa1, 25 ta B perce
ny i loam, © ta § pere [N L] T e —
loam, 2 to 5 rercent slopes
! t loam, 8 to 20 percent slopes
Hazlez:n extremely atony sandy leam, O to H perc
|Hazleton extremely stony sandy loam, & %o 25 pers
yHolly silt loam-
{Kedron silt laam, 2 to B persent 3lopeSucucesussvvuwuwes
(Kedron silt leoam, & to 15 percent SlopeSesweames
\ very stony loam, 0 to @ percent slopes--
Lle channery silt loam, 1 to B percant
channery s11t loam, § Lo 15 percent
'hl]nusul' channery silt loam, 15 to 25 percenil slopes
tLackawanna channery loam, 2 to B percest alepeS-ceecacamua.
(Lackawanna chasnary lsam, B 50 15 percent Slopef-seeee==-=
iLackawanna channery loam, 1% to 25 percent 3lopese—w
|Lackawanna extre=ely stony lsam, © %o B percent slapes.
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Many different soll types are Native
to the Pocono region




Remember to call
national “800” dig if you
are within a community /
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Lets Get digging! Thank You!



