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GENTLEMEN:

IN ACCORDANCE WITH YOUR REQUEST, WE HAVE COMPLETED A SOIL INVESTIGATION AT
THE PROPOSED sITE oF THE D2nND WaRrRp CHarerL INn Orem, Utan. THe PuRPOSE oF
THIS INVESTIGATION WAS TO DEFINE THE CHARACTERISTICS OF THE SUBSURFAGE
MATERIAL SO THAT ADEQUATE SUBSTRUCTURES COULD BE DESIGNED FOR THE PROPOSED
FACILITY. THE RESULTS OF THE INVESTIGATION, ALONG WITH PERTINENT RECOMMENDA™
TIONS RELATIVE TO THE FOUNDATION TYPES AND BEARING CAPACITIES ARE DISCUSSED
BELOW.

1. GaneraL SiTe ConbiTiONs

THE prorPosep cHAPEL 1s LocaTED AT 4TH WesT ano CeEnTER STREET IN
OREM. UTAH. THE PROPOSED SITE I8 SITUATED ON DELTAIC DEPOSITS LAID DOWN
wHEN THE Provo RIVER DUMPED ITS SEDIMENTS INTO ANGIENT L.ake BonnEviLLE.
THE DELTAIC DEPOSITS, wHICH consTITUTE THE Orem BencH, ARE GENERALLY
GRANULAR MATERIALS WITH COBBLES AND BOULDERS NEAR THE MOUTH OF PROVO
CANYON AND FINER GRAINED SEDIMENTS TOWARDS THE SOUTH AND WEST AS THE
DISTANCE FROM THE MOUTH OF THE CANYON INCREASES, SOME SILTS AND CLAYS
ARE LOCATED ON THE EXTREME EDGES OF THE DELTA, THE FOUNDATION CONSIDERA®
Tions IN THE OREM AREA ARE GENERALLY GOoD, A SURFACE LAYER OF SILT,
HOWEVER' OF VARYING THICKNESS COVERS THE GRANULAR DEPOSIT IN MANY LOCATIONS
AND CONSTITUTES THE MOST UNCERTAIN PART OF THE SOIL PROFILE. SEVERAL
MAJOR STRUCTURES ARE LOCATED EAST OF THE PROPOSED SITE AND INSOFAR AS WE

CAN ASCERTAIN, THEJIR FOUNDATION PERFORMANCE HAS BEEN ENTIRELY SATISFACTORY,

No MANMADE FILL EXISTS THROUGHOUT THE AREA AND ALL SUBSURFACE
MATERIALS APPEAR TO BE NATURAL DEPOSITS. | HE TOPOGRAPHY IS GENERALLY
FLAT WITH A SLIGHT SLOPE TOWARDS THE WEST,
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2. Suesurrace SoiL ConpiTions

THE CHARACTERISTICS OF THE SUBSURFACE MATERIAL WERE INVESTIGATED BY
EXCAVATING THREE TEST HOLES TO DEPTHS OF APPROXIMATELY 12 FEET AT LOCATIONS
as sHownN IN Ficure No. 1. THE LoGsS OF THE TEST HOLES ARE PRESENTED IN
Ficures No, 2 aAnD 3 AND IT WILL BE NOTED THAT THE SUBSURFACE MA TERIAL IS
ALL GRANULAR TYPE BOILS WITH EXCEPTION OF A BROWN SILT TO SILTY SAND WHIGH

EXTENDS TO A DEPTH OF 2 TO 3 FEET BELOW GROUND SURFACE,

DurING THE SUBSURFACE INVESTIGATION, THE TEST HOLES WERE ADVANCED TO
A DEPTH OF APPROXIMATELY 6 FEET USING A SMALL ROTARY RIG. OSUFFICIENT
COBBLES EXISTED IN THE PROFILE AT THAT POINT AND IT BECAME NECESSARY TO
EXTEND THE TEST HOLES USING A BACKHOE, lN THE UPPER PORTION OF THE TEST
HOLE, STANDARD PENETRATION TESTS WERE PERFORMED AT THREE=FOOT INTERVALS,
HOWEVER, IN THE AREA EXCAVATED WITH THE BACKHOE, INTPLACE DENSITY TESTS

WERE PERFORMED AT THREE“FOOT INTERVALS THROUGHOUT THE DEPTH INVESTIGATED,

EAcH SAMPLE OBTAINED IN THE FIELD WAS CLASSIFIED IN THE LABORATORY
accorping To THE Uniriep Soi. CLassiFicaTion SysTEmM. THE RESULTS OF THE
STANDARD PENETRATION TESTS, THE IN“PLACE DENSITY TESTS AND THE CLASSIFICATION
TESTs accoRpING To THE UniFiep SoiL CrLassiFicaTion SYSTEM ARE PRESENTED ON
THE BORING LOGS. THE sIGNIFICANCE ofF THE UniFiED Soi. CLassiFicaTioNn SvysTEM
is PRESENTED IN Figcure No. 4. MEeEcHANICAL ANALYSIS WAS PERFORMED ON
REPRESENTATIVE SAMPLES oBTAINED FRom TEsT Borine No. 1 aND THE REsSULTS
OF THESE TESTs ARE PRESENTED IN [aBLE 1, Summary oF TesT Data. Ir wiLL
BE NOTED THAT THE AMOUNT OF SILT AND CLAY BIZE PARTICLES IN THE GRANULAR
MATERIAL WAS GENERALLY LESS THAN 4 PERCENT WITH THE GRAVEL SiZE PARTICLES

PREDOM INATING,

Ir WILL BE NOTED FROM THE BORING LOGS THAT THE GRANULAR MATERIAL
UNDERLYING THE SURFACE SILT ARE IN A MEDIUMTDENSE STATE AND ARE CAPABLE

OF BUPPORTING RELATIVELY HIGH LOAD INTENSITIES,

No GROUNDWATER WAS ENCOUNTERED IN ANY OF THE TEST BORINGS AT THIS
SITE AND NONE WAS EXPECTED. GROUNDWATER 1S GENERALLY ENCOUNTERED ON THE
LOWER TIP OF T.HE DELTAIC DEPOSIT, BUT IT DOES NOT USUALLY EXIST WITHIN THE
ZONE OF SIGNIFICANT STRESS AT THIS LOCATION IN OREM.

3. FOUNDATION CONSIDERATIONS
IN MAKING RECOMMENDA TIONS RELATIVE TO THE BEARING CAPACITIES FOR THE

PROPOSED FAGILITY, IT HAS BEEN ASSUMED THAT THE STRUCTURE WwILL BE SIMILAR
TO OTHER L.DS CHAPLES LOCATED THROUGHOUT THE AREA AND THAT THE COLUMN
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LOADS WILL NOT LIKELY ExXCEED 7D To 80 wiPs AND THAT WALL LOADS wiLL NOT

LIKELY EXCEED 3 To 4 KIPS PER LINAL FOOT,

AS INDICATED EARLIER IN THE REF’ORT' THE SUBSURFACE MATERIALS AT THIS
SITE ARE GOOD, AND RELATIVELY LARGE BEARING CAPACITIES CAN BE USED TO PRO™
PORTION FOUNDATIONS IN THIS AREA,. lN PREPARING RECOMMENDED ALLOWABLE sSoOIL
BEARING PRESSURES| IT HAS BEEN ASSUMED THAT THE FOUNDATIONS WILL BE
LOCATED AT A DEPTH OF BETWEEN 2 anND 2.5 FEET BELOW GROUND SURFACE, IT
WIiLL BE NOTED FROM THE BORING LOGS THAT THIS DEPTH IS GENERALLY SUFFICIENT

TO PLACE THE ZONE OF SIGNIFICANT STRESS WITHIN THE DENSE GRANULAR MATERIAL

IN ORDER TO PROPORTION THE FOUNDATIONS FOR THE PROPOSED STRUCTURE,
A BEARING CAPACITY CHART HAS BEEN PREPARED AS SHOWN IN FIGURE NO. 5 IN
PREPARING THE BEARING CAPACITY CHART, CONSIDERATION HAS BEEN GIVEN TO BOTH
SHEAR FAILURE AND SETTLEMENT, THE LINES SLOPING UPWARD TO THE RIGHT DEFINE
THE BEARING CAPACITY WITH RESPECT TO SHEAR FAILURE, WHILE THE CURVE
SLOPING DOWNWARD TO THE RIGHT DEFINES THE BEARING CAPACITY SUCH THAT THE
MAXIMUM SETTLEMENT OF ANY FOOTING WILL NOT EXCEED ONE INCH, DIFF'ERENTIAL.
SETTLEMENT SHOULD NOT EXCEED APPROXIMATELY ONETHALF INCH WHICH SHOULD BE

TOLERABLE FOR THE PROPOSED STRUCTURE,

lT IS OUR UNDERSTANDING THAT THE STANDARD CHURCH PLAN ASSUMES A
BEARING cAPAGITY oF 1500 rpounDs PER sauarRg FooT. [T I1s oBvIOuUS THAT THE
ALLOWABLE SOIL BEARING PRESSURE FOR THE MAJOR COLUMN AND WALL LOADS CAN
BE DEFINED WITH A SUBSTANTIALLY HIGHER BEARING CAPACITY THAN THIS VALUE,

AND WE RECOMMEND THAT THE MAJOR FOUNDATIONS FOR THE GHAPEL AND THE
CULTURAL HALL BE DEFINED USING THE INFORMATION PRESENTED IN FlGURE NO. 5.

IN A SINGLE=STORY PORTION OF THE PROPOSED FACILITY WHERE THE WALL LOADS

ARE RELATIVELY Low, PRACTICAL CONSIDERATIONS MAY DICTATE THE FOOTING WIDTH
AND THE B‘EARlNG CAPACITY CHART SHOWN IN FlGURE NO 5 MAY NOT BE PARTICULARLY

USEFUL,

INASMUCH AS GRANULAR MATERIALS IN A MEDIUMTDENSE STATE EXIST WITHIN
THE ZONE OF SIGNIFICANT STRESS, NO PROBLEMS ASSOCIATED WITH COLLAPSIBLE

TYPE SOILS OR EXPANSIVE TYPE SOILS EXIST AT THIS SITE.

4. Use oF On=SiTe MateriaL ano CompacTteEp FiLL ReauiremENTS

IT Is NOT ANTICIPATED THAT ANY EXTENSIVE GRADING OPERATION WILL BE
REQUIRED FOR THE PROPOSED FACILITY, ITHE AREA HAS BEEN IN CROPS DURING
THE PAST AND A SHALLOW ROOT ZONE WILL EXIST OVER THE AREA, We rReEcom—
MEND THAT THE SITE BE STRIPPED TO A DEPTH OF AT LEAST SIiX INCHES PRIOR TO
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PLACING ANY PORTION OF THE BUILDING AT THIS LOCATION. lT 1S OUR OPINION THAT
STRIPPING TO THIS DEPTH WILL ELIMINATE MOST OF THE ROOT ZONE IN THE SURFACE

ZONE ,

No FOUNDATIONS SHOULD BE PLACED ON THE SURFACE SILT TO SILTY SAND,
AND IT IS RECOMMENDED THAT WHERE FILL IS PLACED ON THIS MATERIAL, THAT
THE SUBSURFACE SILTS BE SCARIFIED AND RECOMPACTED PRIOR TO THE PLACEMENT
oF THE FiLL. IT IS NOT ANTICIPATED THAT STRUCTURAL FOUNDATIONS WILL BE
LOGATED ON ANY FILL MATERIAL FOR THIS STRUCTURE. IT Is POSSIBLE, HOWEVER,
THAT ROADWAYS, SIDEWALKS AND PARKING AREAS MAY EITHER BE LOCATED ON THE
NATURAL SURFACE SILT OR ON COMPACTED FILL. IT IS RECOMMENDED THAT ALL
COMPACTED FILL USED TO SUPPORT FACILITIES OF THE KIND INDICATED ABOVE, BE
DENSIFIED TO A UNIT WEIGHT EauaL To 90 PERCENT OF THE MAXIMUM LABORATORY
pENsiTYy as pDETERmINED By ASTM D 1557-70., WHERE ROADWAYS, PARKING AREAS
OR SIDEWALKS ARE PLACED IN THE NATURAL MATERIAL, IT 1S RECOMMENDED THAT THE
NATURAL MATERIAL BE SCARIFIED AND COMPACTED IN AGCORDANGCE WITH THE SPECI™

FICATIONS INDICATED ABOVE.

We RECOMMEND THAT THE FLEXIBLE PAVEMENT DESIGN IN ALL PARKING
AREAS AND DRIVEWAYS CONSIST OF A FOURTINCH UNTREATED GRANULAR BASE AND A
\
TWOTINCH ASPHALT SURFACE COURSE. No ASPHALT MATERIAL SHOULD BE PLACED

DIRECTLY ON THE NATURAL SILTS THROUGHOUT THE AREA,

THE CONCLUSIONS AND RECOMMENDATIONS PRESENTED IN THIS REPORT ARE" BASED UPON
THE FIELD AND L.ABdRATORY INVESTI GATIONS, Ir THERE ARE ANY QUESTIONS RELATIVE
TO THE INFORMATION. CONTAINED HEREIN, PLEASE ADVISE US,

Yours TRuLy,

ROLLINS, BROWN AND GUNNELL., INC,.

Racren L. RoLLIns

LG
ENCLOSURES
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Unified Soil Classification System

Ficure No. 4
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