Memorandum
To:
Planning Commission
From:
Thomas Dansie, Director of Community Development
Date:
February 15, 2019
Re:
February 20, 2019 Planning Commission Meeting
Design / Development Review – Residential and Office Space, 198 Zion Park Boulevard
Overview
Dennis Brooks has applied for a DDR for a new building that will contain a housing unit and office
building at 198 Zion Park Boulevard. The proposed building is located at the rear of the parking area on
the property. The Commission has reviewed this proposal in two previous meetings. In each meeting the
Commission expressed concerns about potential hazards from flood, landslide, and rockfall. The
Commission asked the applicant for additional engineering study and recommendations concerning the
geologic hazards on the property.
The applicant has produced the following studies and reports in response to the Commission’s concerns:
- Geotechnical report submitted with the original application, which also addresses geologic
hazards.
- Flood hazard study and recommendations.
- Addendum to the original geotechnical report, giving more detail on the nature of the rockfall
hazard on the subject property, as well as properties in the general area.
In the last meeting the Commission asked for a third-party review of these studies. The Town engaged
Terracon Consultants, an engineering firm specializing in geologic hazards, the review the applicant’s
submitted documents. A copy of that review is attached to this report.
In general, the Terracon review states that there is a high degree of risk from geologic hazards on the
subject property:
“Potential movement of the landslide could impact the planned development. It is the reviewer’s opinion that
placing an occupied residential building at the toe of a very high hazard classified landslide involves above
normal risk, possibly unreasonable risk, to the structure and occupants.” (Terracon letter, February 15, 2019)

The Terracon review suggests extensive and specific further testing and analysis of the geologic hazards
on the property.
The Planning Commission should review the applicant’s engineering submittals and the Terracon
response and determine if the proposed development will “place real or personal property and/or
individuals at unreasonable risk of harm or injury from [geologic] hazards.” (Town Code 10-11B-12(A)) If
so, the Commission should direct the applicant to mitigate these risks. If not, the Council should approve
the proposed development.
A copy of the previous staff report is attached for the Council’s reference.
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February 15, 2019
Springdale Town
118 Lion Boulevard
Springdale, Utah 84767
Attn:

Mr. Thomas Dansie, AICP
P:
(435) 772-3434
E:
tdansie@springdaletown.com

RE:

Report Review – Thai Sapa Apartment
Near 198 Zion Park Boulevard
Springdale, Utah
Terracon Project No. 61195026

Mr. Dansie:
As requested, Terracon Consultants, Inc. (Terracon) has reviewed a geotechnical report
prepared for the proposed Thai Sapa Apartment building to be located adjacent to the
existing Thai Sapa Restaurant at 198 Zion Park Boulevard in Springdale, Utah.
Information provided for review included the following.
◼

◼
◼
◼
◼

Landmark Testing and Engineering, October 24, 2018, Geotechnical Investigation
Report for Thai Sapa Apartment, 198 Zion Boulevard, Springdale, Utah.
Thai Sapa Site Plan
East-West Elevation Plan
North-South Elevation Plan
Pratt Engineering, P.C., January 4, 2019, Drainage Channel Calculations and Bank
Protection for the Thai Sapa Project in Springdale, Utah.

Terracon was asked to review the geotechnical investigation report relative to the
Springdale Town Code Section 10-11B-12(A) which states:
“Construction of permanent structures shall not be permitted, erected, established or
performed in such a manner as to place real or personal property and/or individuals at
unreasonable risk of harm or injury from natural, geographic or topographic hazards such
as landslides, floods or excessive soil erosion. In addition to compliance with the
provisions of the building code governing standards to meet the maximum foreseeable
risk of such hazards, persons developing, improving, managing or owning such property
shall have the obligation to bear the burden of so developing and/or improving the
property in such a manner that the property and/or general public are safeguarded from
unreasonable risk of harm or injury from such natural hazards.”

Terracon Consultants, Inc.
6949 South High Tech Drive
Midvale, Utah 84047
P [801] 545 8500
F [801] 545 8600
terracon.com

Report Review
Thai Sapa Apartment Building ■ Springdale, Utah
February 15, 2019 ■ Terracon Project No. 61195026

Based on our review of the subject geotechnical investigation report the following
comments are provided.
The geotechnical report identifies the site as being located at the toe of the Springdale
(Balanced Rock) landslide which moved in 1992. Recent geological mapping by the Utah
Geologic Survey (2013)1 identifies the referenced landslide mass as having a Very High
hazard rating and is identified as a category A feature. Category A (existing landslides)
commentary is described as follows:
“Existing landslides are considered the most likely units in which new landslides may
initiate (Ashland 2003)”
The UGS study recommends site-specific studies for projects located in or adjacent to
category A landslides features. The UGS recommends predevelopment stabilization of
Very High hazard landslides, such as the Springdale Landslide be provided.
Elevation plans show that the west side of the apartment building lower floor will retain
approximately 7 feet of hillside (landslide) toe. Cutting of the toe of a landslide can
potentially reactivate movement.
Potential movement of the landslide could impact the planned development. It is the
reviewer’s opinion that placing an occupied residential building at the toe of a very high
hazard classified landslide involves above normal risk, possibly unreasonable risk, to the
structure and occupants.
The geotechnical report appears to address general geotechnical foundation support
needs of the project and warns of risk associated with the landslide but does not
specifically address landslide stability or whether predevelopment stabilization is required.
It appears that the scope of work for the geotechnical investigation was likely not intended
to address the larger risk of landslide movement.
The geotechnical investigation developed for the site is not considered sufficient to
evaluate the risk associated with the Springdale Landslide on the planned development.
It is the reviewer’s opinion that further geotechnical and geologic analysis should be
required, including the following.
◼

Soil borings above the development within the landslide mass should be completed to
define the subsurface profile, identify the location and geometry of the landslide failure
plane, and evaluate landslide stability.

1

Utah Geologic Survey, Tyler R. Knudsen and William R. Lund, 2013, Landslide Hazard, State
Route 9 Corridor Geologic-Hazard Study Area, Washington County, Utah, Plate 2, Utah Geological
Survey Special Study 148, State Route 9 Corridor Geologic-Hazard Study Area.

Responsive ■ Resourceful ■ Reliable
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◼

◼

◼
◼

◼
◼

◼

◼

Continuous sampling in the borings may be required to identify the landslide failure
plane.
Instrumentation, such as inclinometers, may be required to identify location of the
failure plane and to monitor future movement.
Survey should be completed to define landslide and site surface geometry.
Residual strength along the failure plane should be modeled in the landslide stability
analysis.
The impact of excavation at the toe of the landslide should be considered.
Limit equilibrium stability analysis may be required to estimate potential lateral forces
on the lower level retaining walls of the apartment structure.
A geologist should be retained to consult with the geotechnical engineer and to map
landslide features at and around the site.
Required predevelopment stabilization methods should be presented.

An exploration plan and approach for further geotechnical and geological investigation
should be provided by the consultant to the Town of Springdale for review prior to initiation
of further exploration or studies for this site.
We appreciate the opportunity to be of service to the Town of Springdale for this project.
Should you have any questions regarding the information presented in this letter please
call our office.
Sincerely,
Terracon Consultants, Inc.

Rick L. Chesnut, P.E., P.G.
Senior Principal

Responsive ■ Resourceful ■ Reliable
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Memorandum
To:
Planning Commission
From:
Thomas Dansie, Director of Community Development
Date:
January 11, 2019
Re:
January 16, 2019 Planning Commission Meeting
Design / Development Review – Residential and Office Space, 198 Zion Park Boulevard
Overview
Dennis Brooks has applied for a DDR for a new building that will contain a housing unit and office
building at 198 Zion Park Boulevard. The proposed building is located at the rear of the parking area on
the property.
The property is adjacent to the Springdale landslide. There is a significant drainage that flows through
the property near where the proposed building will be located. The Commission reviewed this proposed
in the December meeting and expressed concern about the location of the proposed development in
relation to these hazards. The Commission requested that the applicant provide additional details on
how the proposed development will be protected from unreasonable risk of damage (see Town Code
section 10-11B-12(A)).
In response to these concerns the applicant has submitted an engineering report documenting the flood
risk associated with the drainage. A copy of the engineer’s report is attached. It identifies the extents of
the 100-year floor hazard on the property. According to the engineer’s analysis, the existing drainage
swale on the property has the capacity to accommodate a 100-year flood event. The engineer
recommends installing rip-rap bank protection on the side of the swale near the proposed structure to
prevent breech of the swale by erosion.
The applicant’s contractor has also analyzed the slopes surrounding the development and will be
prepared to address the Commission on strategies to protect the development from rockfall and earth
movement hazards.
The Commission should review the additional materials and testimony regarding natural hazards and
the steps the applicant is taking to reduce risk associated with these hazards. The Commission should
then determine if the development will “place real or personal property and/or individuals at
unreasonable risk of harm or injury.” (10-11B-12(A)) Staff notes the standard for the Commission to
consider is “unreasonable risk” from natural hazard. Due to the dynamic nature associated with the
Town’s geologic setting, most properties in the Town are at some degree of risk from natural hazard.
Eliminating all risk from natural hazard on properties is unrealistic. In the subject application the
Commission needs to decide if the proposed development is at “unreasonable risk” of natural hazard.
Staff’s analysis of the proposal from the December Planning Commission meeting packet material
follows.
Applicable Ordinances
The Commission should review the following code chapters or sections:
1. Chapter 10-11B: Village Commercial Zone
1

2. Chapter 10-16: Architectural Standards and Design Guidelines
Staff Analysis
Building Size
The maximum building size in the VC zone is 5,000 square feet. The proposed building measures 1,152
square feet.
Setbacks
The setbacks in the VC zone are 30 feet in the front, 10 feet on the sides, and 20 feet in the rear. The site
plan shows the proposed structure meeting these setbacks.
Building Height
The maximum building height in the VC zone is 26 feet above grade. The proposed building is shown at
19 feet, five inches in height.
Landscape
The landscape ordinance requires the property to be at least 60% landscape or natural open space, with
at least 30% of the property being landscaped. The vast majority of the property will be left in natural
open space—over 60% of the property. There is existing landscaping around the restaurant building on
the property. No additional landscape is proposed with the building.
Illumination
There are three outdoor light sconces shown on the building plans, located at entrances to the building.
However, there are no details about the type of light sconces proposed for use. Staff recommends a
condition of approval that requires the applicant to provide light details prior to a building permit being
issued.
Colors and Materials
The propose building will have stucco exterior finish. The applicant has not provided details on the color
of stucco to be used. Staff recommends the Commission require additional detail about stucco color
prior to a building permit being issued.
Parking
There are 18 parking spaces currently on the property. The restaurant requires ten spaces. This leaves
eight spaces to support the employee housing and office use.
Slopes, Drainage, and Landslide
The proposed building is placed near the toe of the Springdale landslide. The slope behind the building is
steeper than 30% in grade. The building is located near a significant drainage. All of these add hazard
and risk to the development. The Commission may wish to discuss these risks with the applicant,
especially in light of section 10-11B-12(A).
The site plan shows development very near to slopes 30% or greater in grade. The Commission may wish
to emphasize the need to keep disturbance off slopes 30% in grade and steeper.
Sample Motion Language
The Commission may wish to use the following sample motion language in making a motion on this
project:
2

The Planning Commission Approves/Denies the proposed Design/Development Review for the employee
housing and office building at 198 Zion Park Boulevard. The motion is based on the following findings:
[LIST FINDINGS]
If making a motion of approval, staff recommends the following conditions of approval:
1- The applicant must provide details on the types of sconces use for building mounted lighting to
the DCD prior to a building permit being issued.
2- No development or disturbance is allowed on the 30% slopes located behind the proposed
building.
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GEOTECHNICAL INVESTIGATION REPORT
for
THAI SAPA APARTMENT
198 Zion Boulevard
Springdale, Utah

Submitted to:

Dennis Brooks
P.O. Box 421
Springdale, UT 84767

October 24, 2018

Landmark Testing & Engineering
Landmark Project No. 18486
795 East Factory Drive
St. George, Utah 84790

TABLE OF CONTENTS
GEOTECHNICAL INVESTIGATION REPORT
THAI SAPA APARTMENT
SPRINGDALE, UTAH

1.0

INTRODUCTION............................................................................................................. 1

2.0

PROPOSED CONSTRUCTION ..................................................................................... 1

3.0

SITE SETTING................................................................................................................. 1

4.0

3.1
SURFACE CONDITIONS .................................................................................... 1
3.2
GEOLOGIC SETTING.......................................................................................... 2
3.3
SEISMICITY.......................................................................................................... 2
3.4
GEOLOGIC HAZARDS ........................................................................................ 3
INVESTIGATION ............................................................................................................ 4

5.0

4.1
FIELD INVESTIGATION .................................................................................... 4
4.2
LABORATORY TESTING .................................................................................... 4
ENGINEERRING ANALYSIS AND RECOMMENDATIONS .................................. 5

6.0

5.1
FOUNDATION ...................................................................................................... 5
5.2
EARTHWORK AND CONSTRUCTION CONSIDERATIONS.......................... 7
CUT AND FILL SLOPES ................................................................................................ 8

7.0

LATERAL EARTH PRESSURES .................................................................................. 8

8.0

MOISTURE CONTROL ................................................................................................. 9

9.0

SOIL CORROSIVITY ................................................................................................... 10

10.0

FOUNDATION REVIEW AND TESTING ................................................................. 11

11.0

LIMITATIONS ............................................................................................................... 11

i

TABLE OF FIGURES
GEOTECHNICAL INVESTIGATION REPORT
THAI SAPA APARTMENT
SPRINGDALE, UTAH

FIGURE 1:

VICINITY MAP

FIGURE 2:

SITE MAP

FIGURES 3 through 5:

TEST PIT LOGS

FIGURE 6:

UNIFIED SOIL CLASSIFICATION SYSTEM

FIGURE 7:

LABORATORY TEST SUMMARY

FIGURES 8 through 10:

CONSOLIDATION REPORTS

ii

Geotechnical Investigation Report
Thai Sapa Apartment
Landmark Project No. 18486

1.0

INTRODUCTION

This report presents the results of Landmark Testing & Engineering=s geotechnical investigation
for an apartment structure located in Springdale, UT. Figure 1 is a Vicinity Map showing the
general location of the project relative to surrounding features. Figure 2 is a Site Map showing the
proposed site with approximate test pit locations completed for this investigation.
This investigation was completed to assist in developing opinions and recommendations
concerning site earthwork and foundation design.

2.0

PROPOSED CONSTRUCTION

It is our understanding that construction on the site is to consist of a two-story apartment building
with a footprint of approximately 20-feet by 22-feet. The building is expected to be a wood framed
structure on a deep foundation. Typical footing loads are expected to range from 1,500 to 2,500
pounds per lineal foot for a two-story structure. Individual column loads of 15 kips are also
anticipated. Should design loads vary significantly from those presented in this report Landmark
should be contacted to review the details and provide modifications to the recommendations, as
appropriate.

3.0

SITE SETTING

3.1

SURFACE CONDITIONS

The area investigated for this report is located west of the Thai Sapa restaurant parking lot, as
shown in Figure 2. We understand that the bottom elevation of proposed structure is to be at
approximately the current elevation of the parking lot. The existing ground surface at the proposed
location of the structure is at an elevation approximately 6-7 feet higher than the parking lot
elevation and is located at the mouth of a wash. There is currently a ditch along the north side of
the south slope to divert runoff water away from the parking lot area. The site is at the toe of the
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Springdale (Balanced Rock) landslide which moved in 1992. There are two lobes of the landslide,
SW and NW of the proposed structure location. The face of the slopes appears to be slopewash
and are steep with some loose cobbles and boulders. There are several trees and bushes within the
proposed structure area.

3.2

GEOLOGIC SETTING

The western edge is mapped as Mass-movement deposits (Qmsc)1, and is part of the Springdale
(Balanced Rock) landslide which moved in 1992. The proposed building location is on younger
alluvial fan deposits, overlying the Petrified Forest Member of the Chinle formation. The Petrified
Forest Member contains the brightly colored clays known locally as “blue clay” and are expansive.

3.3

SEISMICITY

Seismicity at the site was determined using the United States Geological Survey, Earthquake
Hazards Program website. The following values are presented to assist with seismic design:
➢ Site Class = D (Stiff Soil), based on the ASCE7 (Table 20.3.1) as referenced in 2012 IBC
1613.3.2
➢ Latitude = 37.19806, Longitude = -112.99204
Period (sec)

Sa (g)

Site Class

0.2

0.494 SS

B

1.0

0.155 S1

B

0.2

0.463 SDS

D

1.0

0.225 SD1

D

1 Knudsen, T.R., and Lund, W.R., 2014, Geologic hazards of the State Route 9 Corridor, La Verkin City to Town
of Springdale, Washington County, Utah: Utah Geological Survey Special Study 148, 13 p.
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3.4

GEOLOGIC HAZARDS

Fault Rupture
The two major faults in the area, the Hurricane fault and the Sevier Toroweap fault are located
approximately 15 miles west and 18 miles east of the site, respectively. Recent mapping identifies
the faults with Quaternary movement and are considered active. Although surface rupture at the
site is considered unlikely, strong ground motion at the site is possible and should be considered
in design.
Landslide Hazard
The site is at the toe of the Springdale (Balanced Rock) landslide which moved in 1992. The slide
mass moved along the Petrified Forest Member of the Chinle Formation and the landslide is still
considered active with a very high hazard designation.
Liquefaction Hazard
Groundwater was not encountered in any of the test pits. Clay is prevalent throughout the western
portion of the site and difficult excavating conditions were also noted. Therefore, the liquefaction
potential is considered low.
Rockfall Hazard
Knudsen and Lund show the property in a high rockfall area. The combination of steep slopes
capped by well-jointed, resistant bedrock formations provides ample opportunity to generate rock
falls. Bedrock units particularly susceptible to rock fall in the area include the Shinarump
Conglomerate Member of the Chinle Formation and Springdale Sandstone Member of the Kayenta
Formation. Avoidance of such rockfalls may not be possible and probability of damage to property
and cause of injury or loss of life is mapped high at this location (Knudsen and Lund, 2014). Loose
cobbles and boulders were observed on the adjacent slopes. Damage to the structure may occur if
these cobbles and boulders were to become mobile.
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4.0

INVESTIGATION

4.1

FIELD INVESTIGATION

Two test pits where excavated and one boring was drilled on the project site, as shown in Figure
2, to determine subsurface conditions. It was not possible for the drill rig to access the west side
of the proposed structure location for drilling. A Case 580 Super M was used to excavate test pits
TP-1 and TP-2 on the west side of the proposed structure location. The test pits were excavated
11.5 to 12.5 feet in depth. The boring was drilled to a depth of 30.5 feet. The surface of B-1 is
approximately 6-7 feet lower in elevation than the surface of TP-1 and TP-2.
Our test pit investigation indicates that subsurface conditions generally consisted of slightly moist,
loose to medium dense, silty sand with varying amounts of sandstone cobbles and boulders. Weak
claystone was encountered in test pit TP-2 at 9 feet of depth to bottom of excavation, 12.5 feet.
The boring log indicates subsurface soils at B-1 consists of moist, medium dense, clayey sand
overlying dense to medium dense silty sand with gravel to a depth of 9.5 feet. Slightly moist, hard
lean clay was encountered from 9.5 feet to bottom of the boring, at 30.5 feet. A 1.5-foot layer of
claystone was encountered at 24.5 feet.
The logs for each test pits and boring are presented on Figures 3 through 5. A key to the soil
classifications used on the logs is presented on Figure 6.

4.2

LABORATORY TESTING

Soil samples from the test pits and boring were taken to our St. George laboratory for testing. Tests
performed on the samples included moisture content, sieve analyses, Atterberg Limits, and
consolidation tests. Laboratory tests classify the soils as silty sands with sandstone gravel, clays
sand, and lean clays. Cobbles and boulders were not included in laboratory soil classification.
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Three consolidation tests were conducted on soil samples. Collapses ranged from 0.1% up to 9.6%
when wetted with an applied load. The results of the laboratory tests are shown on the test pit and
test hole logs on Figures 3 through 5 and consolidation reports are included in Figures 8 through
10. Samples of the claystone exhibited negligible movement when tested, however, previous
testing conducted on samples in the vicinity, which were similar, have shown the claystone to have
a moderate to high swell potential.

5.0

ENGINEERRING ANALYSIS AND RECOMMENDATIONS

5.1

FOUNDATION

The location of the proposed structure is underlain by expansive clay of the Petrified Forest
Member of the Chinle Formation. Some of the existing structures in the area are established upon
a deep foundation system with elevated grade beams and we recommend a deep foundation system
for the proposed structure.
It should be clearly understood that the underlying clay will swell if it becomes wet and nearsurface movement of porches, patios, sidewalks, or drive-way slabs should be expected over time
as the result of pipe breaks, leakage, or inadequate drainage. Strict drainage and moisture control
will be required even with a deep foundation system.
We recommend establishing the structure on drilled piers extending a minimum of 30 feet below
the existing surface grade (at least 20 feet into the clay).
The following recommendations should be followed for pier design and installation:
1.

A minimum dead load pressure of 10,000 psf should be maintained on the pier to resist
potential expansion of the clays. An allowable skin friction value of 1,000 psf may be used
for the portion of pier extending below 10 feet. Piers should be spaced as far apart as
practical in order to achieve the minimum dead load pressure. Piers should be spaced at
least 3 diameters apart.
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2.

Piers should extend at least 30 feet. Where the 10,000 psf dead load cannot be maintained,
such as at pop-outs or bay windows, the piers should extend an additional 5 feet.

3.

Concrete piers should be reinforced the full length to resist potential uplift loads. Potential
uplift forces may be calculated using at least 10 feet of pier length with a skin friction value
of 1,000 psf. Reinforcement should extend into grade beams and foundation walls.

4.

Micro-piles are an acceptable deep foundation system as long as the design parameters are
followed, and design is completed by a structural engineer. Inspection should ensure that
design lengths are achieved, the holes are properly cleaned, proper placement of the rebar,
and suitable cover is achieved. Due to the hardness and adhesion of the clay we do not
recommend helical piers.

5.

Laterally loaded piers should be at least three diameters apart and may be designed utilizing
the parameters in the following table.
Soil

Total Unit

ε50

Friction

Cohesion

Lateral

Unconfined

Modulus of

Type

Weight

(in/in)

Angle

(psf)

Modulus

Compressive

Elasticity

(pci)

Strength (psf)

(psi)

810

4,000

14,000

(pcf)

Lean

115.0

0.004

NA

2,000

clay
6.

Grout should be placed in the pier excavations immediately after the excavations are
cleaned and inspected. Pumping or tremie methods of grout placement are recommended
to minimize segregation of the concrete.

7.

A minimum 8 inches of continuous void space should be provided beneath the grade beams
and foundation walls supported on piers to concentrate dead loads onto the piers and
prevent the soil from exerting uplift pressures on the bottom of the grade beams. It is
imperative that the void space be maintained throughout the life of the structure and that
backfill adjacent to the grade beams is not allowed to fill the void space.

8.

Pier installation should be observed full time by competent personnel to assure that
adequate bearing is achieved, cleanout is performed, and the re-bar and grout are properly
placed.

9.

Mushrooming or enlargement at the top of piers should be avoided during pier drilling and
subsequent construction operations.
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10.

Grout should be continuously poured to the bottom of the grade beams such that
construction joints are not formed.

11.

Ensure that exterior concrete elements are not placed beneath protruding components of
the building that may limit free vertical movement of the concrete element. This includes
porches, driveways, and sidewalks that may be poured adjacent to the structure.

5.2

EARTHWORK AND CONSTRUCTION CONSIDERATIONS

Garage slabs (if not supported on deep foundations), patios, walkways, and porches should be freefloating and ensure that they are not placed beneath protruding components of the building that
would limit free movement of these elements. Patios and walkways should be supported on a
minimum of 12-inches of structural fill.
The structural fill below near-surface elements should be 3-inch minus material and contain
sufficient fines (minus #200 sieve) to achieve a relatively impervious material. A fines content
ranging from 15 to 40 percent is recommended and the fines should range from non-plastic to a
plasticity index of 10. The existing on-site silty sand may meet the requirements of structural fill,
provided it is free of roots and other deleterious materials and should be placed according to
structural fill standards as subsequently discussed. Existing soils may need to be screened in order
to meet structural fill requirements.
Structural fill, including any suitable on-site fill, should be evenly spread on a horizontal plane in
maximum eight-inch thick loose lifts at a moisture content of optimum or within two percent of
optimum and compacted to at least 95 percent of the maximum dry density (ASTM D-1557).
It should be emphasized that expansive clay will exist below structural fill on which structural
elements such as garages, porches, and patios will be established. The underlying clay will swell
if it becomes wet and near-surface movement should be expected over time as the result of pipe
breaks, leakage, or inadequate drainage. Strict drainage and moisture control will be required even
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with a deep foundation system.

6.0

CUT AND FILL SLOPES

We understand that the material west of the parking lot will be cut approximately 6-7 feet to
achieve the desired elevation. We strongly recommend that cutting into the current slope be
minimal. It should be clearly understood that the existing landslide adjacent to the slope is active
and all efforts should be made to minimize disturbance at the toe of the landslide. Although cuts
of short duration may be acceptable, any landslide movement in this area, whether construction
related or not, will be perceived as being caused by construction.
Gravity block or concrete retaining structures are recommended to minimize extensive excavation
to install geogrid. Any walls should include a drainage system behind the walls to minimize
loading of the walls. We do not recommend using clayey soil for wall backfill and that cuts be less
than eight feet in height, if possible.
Permanent slopes within silty sand should be maintained at a slope of one vertical to two horizontal
(1V:2H) or flatter unless structurally retained. If structurally retained, retaining structures should
be limited to 8 feet, if possible. Grading of both cut and fill slopes should be such that surface
water is directed away from the slopes and not concentrated on slopes or in unprotected channels.
All excavations should conform to OSHA standards. Lateral earth pressures for wall designs are
presented in the following section.

7.0

LATERAL EARTH PRESSURES

Lateral loads imposed on footings may be resisted by the development of passive earth pressures
against the sides of footings and friction between the base of the footing and the supporting soils.
Lateral earth pressure values are presented in the following table.
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Case Evaluated

Soil Type

Value
35 psf/ft

Active

On-site silty sand

At-Rest

On-site silty sand

55 psf/ft

Passive

On-site silty sand

440 psf/ft

55 psf/ft (with seismic)

390 psf/ft (with seismic)
Coefficient of friction
tan(φ*0.6) where φ = 34o

On-site silty sand,
Structural Fill

0.37

The lateral earth pressures presented do not include any safety factors except where the friction
angle (φ) used to determine the coefficient of friction has been multiplied by 0.6 to account for
smooth contact conditions. The pressures also assume horizontal backfill and that the backfill is in
a drained condition with no build-up of hydrostatic pressure. The additional effects of sloping
backfill, surcharge, structural loads and groundwater conditions should be included in calculating
lateral earth pressures. Backfill should be placed in accordance with the requirements of structural
fill except that backfill in landscape and areas that will not be subject to structural loadings may
be reduced to 90% of the maximum dry density as determined by ASTM D-1557.

8.0

MOISTURE CONTROL

This soils report provides recommendations for site preparation and foundation design. Inadequate
surface drainage or failure to control moisture will result in excessive differential movement of
slabs, walkways, porches, or patios and structural damage, regardless of the site preparation. The
following moisture control measures are recommended:
(1)

Once the finish floor elevation has been established, the site grades should be
constructed and maintained to drain surface and roof runoff away from the building
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foundation at a slope of ten percent for at least ten feet beyond the structure. The
ground surface should be graded to drain away from the building in all directions.
Water should not be allowed to pond adjacent to foundations or on-site.
(2)

Roof runoff should be collected, and downspouts should be designed to discharge
collected water to the adjacent roadways. There appears to be adequate fall from the
existing grade to the roadway.

(3)

Xeriscape (landscaping that eliminates the need for supplemental irrigation of
plants) is recommended within 10 feet of the building foundation. Bubblers,
although more efficient than sprinkler irrigation, still have a significant potential of
introducing excessive water into the ground and saturating foundation soils.
Bubblers are not recommended in the 10 feet buffer zone area. As an alternative,
sealed bottom planter boxes may be used.

(4)

Inadequate compaction of utility trench backfill provides a conduit for water
migration. All utility trenches within the building footprint and extending 5 feet
beyond the footprint should be backfilled with structural fill similar to that approved
for the foundations. Backfill adjacent to structures should be compacted to at least
90 percent of the maximum dry density as determined by ASTM D-1557 and the
minimum slope requirements should be followed. Backfill beneath structures and
the garage slab should be compacted to at least 95% of the maximum dry density.

(5)

Grading should be such that surface water is directed away from all cut and fill
slopes and collected only in channels protected against erosion. Water should not be
allowed to pond on-site. Gutters and downspouts should be installed to collect
precipitation, and the downspouts should be piped to divert water away from the
foundation.

It should be emphasized that final grading and landscaping generally occurs after construction of
the structure and observation of these features is outside of normal geotechnical inspection and
observation. The developer/contractor is responsible to ensure that these surface drainage and
moisture control recommendations are followed throughout the life of the structure.

9.0

SOIL CORROSIVITY

Soils in the area have been shown to be severely corrosive to concrete structures. It is
recommended that concrete mixes be designed for severe corrosive potential. This includes 4,500
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psi concrete and a low water to cement ratio. It is recommended that all concrete be designed in
accordance with ACI 318, Section 4.3. Buried pipes should be plastic (PVC or HDPE) instead of
metal, where possible.

10.0 FOUNDATION REVIEW AND TESTING
We recommend that full time observation be completed during pier installation to evaluate pier
depths and construction methods.

11.0 LIMITATIONS
The exploratory data presented in this report were collected to provide geotechnical design
recommendations for this project and subsurface site descriptions represent conditions observed
at the time and at the location explored. The exploration points may not be indicative of subsurface
conditions between the points explored or outside the study area, and conditions may change with
passage of time.
If subsurface conditions are encountered that are significantly different than those reported herein,
Landmark should be contacted immediately for the continued applicability of the
recommendations contained herein. In the event changes to the project are made that differ from
those presented in this report, Landmark should be made aware of the changes. Landmark will
provide written verification that the recommendations and conclusions remain valid or that
modifications are required.
This report is not intended to be used as a bid document. Any information concerning the
environmental conditions of the site is beyond the scope of this geotechnical study. This
geotechnical report has been prepared to meet the specific needs of our client and may not be
appropriate to satisfy the needs of other users.
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Figure 1

TP-2

B-1

TP-1

Surface of B-1 is approximately 7 feet lower in elevation than the surface of TP-1 and TP-2.
SITE MAP
LANDMARK PROJECT 18486

Figure 2

DATE STARTED 9/17/18

TEST PIT NUMBER TP-1

COMPLETED 9/17/18

EXCAVATION METHOD Case 580 Super M
LOGGED BY Steven Wells

EXCAVATION COMPANY Allen Lee

CHECKED BY Russ Owens

AT TIME OF EXCAVATION ---

FINES (%)

18

35

17

Other Tests

SAND (%)

MECHANICAL
GRADATION

GRAVEL (%)

PLASTICITY
INDEX

ATTERBERG
LIMITS

LIQUID
LIMIT

MATERIAL DESCRIPTION

MOISTURE
CONTENT (%)

DRY UNIT WT.
(pcf)

AT END OF EXCAVATION ---

SAMPLE TYPE
NUMBER

DEPTH
(ft)
GRAPHIC
LOG

NOTES

0.0

ELEVATION

GROUND WATER LEVELS:

SILTY SAND WITH COBBLES (SM), brown, dry, loose.

LEAN CLAY (CL), purple, slighty moist, stiff.
SILTY SAND WITH COBBLES (SM), brown, slightly moist, 12-inch
minus cobbles, medium dense.
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2.5
SILTY SAND WITH COBBLES AND BOULDERS (SM), brown,
slightly moist, 24-inch minus boulders, medium dense.

5.0

7.5

1
4.7
2
SILTY SAND WITH COBBLES AND BOULDERS (SM), brown,
slightly moist, 24-inch minus boulders, medium dense.

10.0

Stratified with 6" to 12" thick gray- blue claystone

Bottom of test pit at 11.5 feet.
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Figure No. 3

DATE STARTED 9/17/18

TEST PIT NUMBER TP-2

COMPLETED 9/17/18

EXCAVATION METHOD Case 580 Super M
LOGGED BY Steven Wells

EXCAVATION COMPANY Allen Lee

CHECKED BY Russ Owens

AT TIME OF EXCAVATION ---

Other Tests

FINES (%)

SAND (%)

MECHANICAL
GRADATION

GRAVEL (%)

5.9

PLASTICITY
INDEX

89.4

ATTERBERG
LIMITS

LIQUID
LIMIT

MOISTURE
CONTENT (%)

MATERIAL DESCRIPTION

DRY UNIT WT.
(pcf)

AT END OF EXCAVATION ---

SAMPLE TYPE
NUMBER

DEPTH
(ft)
GRAPHIC
LOG

NOTES

0.0

ELEVATION

GROUND WATER LEVELS:

SANDY SILT (ML), dry, loose.

1

SILTY SAND WITH COBBLES AND BOULDERS (SM), brown,
slightly moist, 24-inch minus boulders, loose

2

SILTY SAND (SM), brown, weakly cemented, medium dense.
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2.5

5.0

7.5
9.6% Collapse @ 1000
psf

Stratified layers of gypsum crystals, 1/4" to 1/2" thick.
CLAYSTONE, gray-purple, dry, weak rock.
10.0
3

12.5
Bottom of test pit at 12.5 feet.
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Figure No. 4

BORING NUMBER B-1
DATE STARTED 10/1/18

COMPLETED 10/1/18

DRILLING METHOD Hollow-Stem Auger
LOGGED BY Steven Wells

DRILLING COMPANY PCI

CHECKED BY Russ Owens

AT TIME OF DRILLING ---

SAND (%)

FINES (%)

26

11

14

37

49

Other Tests

GRAVEL (%)

MECHANICAL
GRADATION

PLASTICITY
INDEX

ATTERBERG
LIMITS

LIQUID
LIMIT

MATERIAL DESCRIPTION

MOISTURE
CONTENT (%)

DRY UNIT WT.
(pcf)

BLOWCOUNTS
(3" Sampler)

AT END OF DRILLING --SAMPLE TYPE
NUMBER

DEPTH
(ft)
GRAPHIC
LOG

NOTES

0

ELEVATION

GROUND WATER LEVELS:

2" of Asphalt
4" of Roadbase
CLAYEY SAND (SC), brown, moist, medium dense.
1

20

2

55

3
4

41

107.4 6.7
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5

10
5
6

92 in
10"

SILTY SAND WITH GRAVEL (SM), brown, moist, dense to
medium dense

LEAN CLAY (CL), purple, slightly moist, blocky structure,
hard.

114.4 6.0

4.9

29

30

41

0.1% Collapse @ 1000
psf

107.7 9.2

15
7

36 in
2"

38

20

8

50 in
5"

33

17

9

25 in
2"

20

25
CLAYSTONE, purple, weak rock.

0.3% Collapse @ 2000
psf

105.6 8.4

LEAN CLAY (CL), grayish purple, moist, hard.

30
10

38 in
8"

45

Bottom of borehole at 31.0 feet.
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UNIFIED SOIL CLASSIFICATION SYSTEM

Clayey gravels, gravel-sand-clay mixtures

SW

Well graded sands or gravelly sand mixtures little or no fines.

SP

Poorly graded sands or gravelly sand mixtures little or no fines.

SM

Silty sands, sand-silt mixtures

SC

Clayey sands, sand-clay mixtures

ML

Inorganic silts and very fine sands, rock flour, silty fine sands
or clayey silts with slight plasticity

CL

Inorganic clays of low to medium plasticity, gravelly clays,
sandy clays, silty clays, lean clays.

OL

Organic silts and organic silty clays of low plasticity

MH

Inorganic silts, micaceous of diatomaceous fine sand or silty
soils, elastic silts

CH

Inorganic clays of high plasticity, fat clays

OH

Organic clays of medium to high plasticity, organic silty clays,
organic silts

PT

Peat and other highly organic soils

No. 10 to No. 40

2.00 to 0.42

No. 40 to No. 200

0.420 to 0.074
Below 0.074

Bucket Sample

60

in
e

4.76 to 2.00

"L

4.76 to 0.074

No. 4 to No. 10

ine

No. 4 to No. 200

Auger Cuttings

"L

19.1 to 4.76

"U

3/4" to No. 4

OH

76.2 to 19.1

or

3" to 3/4"

Bag Sample

CH

76.2 to 4.76

OL

3" to No. 4

MH or OH

or

305 to 76.2

Block Sample

CL

12" to 3"

Relatively
Undisturbed Sample

50

Above 305

PLASTICITY CURVE

40

Above 12"

Below No. 200

GC

30

BOULDERS
COBBLES
GRAVEL
Coarse
Fine
SAND
Coarse
Medium
Fine
SILT & CLAY

Silty gravels, gravel-sand-silt mixtures

20

Grain Size in
Millimeters

a r y

GM

Plasticity Index

U.S. Standard
Sieve Size

m

Poorly graded gravels or gravel-sand mixtures little or no fines.

10

CLASSIFICATION

S u m

GP

SAMPLES

Range of Grain Size

US CS

Well graded gravels or gravel-sand mixtures little or no fines.

Core

CL-ML

ML or OL

0

GRAIN SIZE CHART

GW

"A

HIGHLY ORGANIC SOILS

TYPICAL NAMES

No Recovery
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0

16

SILTS
&
CLAYS
Liquid Limit
< 50

SANDS
More than 1/2 of
coarse fraction
< No.4 sieve size

GRAVELS
More than 1/2 of
coarse fraction
> No.4 sieve size

SYMBOLS

SILTS
&
CLAYS
Liquid Limit
> 50

FINE-GRAINED SOILS
(Less than 50% of soil
Retained on
No. 200 sieve size)
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COARSE-GRAINED SOILS
(More than 50% of soil
Retained on
No. 200 sieve size)

MAJOR DIVISIONS

10

20

30

40

50

60

70

80

90

100 110

Liquid Limit
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Figure No. 6

TABLE 1
LABORATORY TEST SUMMARY
Project:
Client:

Thai Sapa Apartment
Dennis Brooks

Project No.

MECHANICAL GRADATION
DEPTH BELOW
TEST HOLE
GROUND
/ PIT NO.
SURFACE (FT.)
TP-1

7.0

TP-1

9.0

TP-2

1.5

TP-2

8.0

TP-2

10.0

B-1
B-1
B-1

8.0

MOISTURE IN-PLACE DRY
CONTENT (%) DENSITY (PCF)

4.7

89.4

3.5

6.7

107.4

6.0

6.0

114.4

8.5

B-1

10.5

B-1

11.0

GRAVEL
(%)

SAND
(%)

FINES
(%)

18

35

47

LIQUID
LIMIT

PLASTICITY
INDEX

MODIFIED PROCTOR / CBR
MOVEMENT @ WATER SOLUBLE
1,000 PSF (%) SULFATES (%)

MAXIMUM
OPTIMUM
DENSITY (PCF) MOISTURE (%)

CBR

USCS GROUP
SYMBOL

SM
SM

5.9

B-1

ATTERBERG LIMITS

18486

4.9

9.2

9.6% Collapse

14

49

26

11

SC
SM

29

107.7

37

SM

30

41

SM

0.1% Collapse

CL

FIGURE 7

CONSOLIDATION REPORT

Client: Dennis Brooks

Date of Report: 9/26/2018

P.O. Box 421

Reviewed By:

Springdale, UT 84767

Lab#: 18SG4102

Project: Thai Sapa Apartment

Project #: 18486

Location: Springdale
Type of Sample:

Sampled By: S. Wells
SM

Tested By: N. Deschamps

Location of Sample: Test Pit 2 at 8"

Authorized By: Client

Date: 9/17/2018
Date: 9/18/2018
Date: 9/17/2018

COLLAPSE/SWELL CURVE
10

1000

1.00

In-Place Density: 89.4 pcf
Natural Moisture Content: 5.9%

-1.00

USCS Classification: SM
-3.00
-5.00

From: Test Pit 2 at 8"

INITIAL PRESSURE OF 750 PSF
LOAD

(% COLLAPSE)

-7.00
-9.00

9.6% COLLAPSE DUE TO
WETTING AT 1000 PSF LOAD

-11.00
-13.00
-15.00

-17.00
-19.00
-21.00

-23.00
-25.00

Applied Pressure (psf)

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

FIGURE 8

CONSOLIDATION REPORT

Client: Dennis Brooks

Date of Report: 10/15/2018

P.O. Box 421

Reviewed By:

Springdale, UT 84767

Lab#: 18SG4329

Project: Thai Sapa Apartment

Project #: 18486

Location: Springdale
Type of Sample:

Sampled By: S. Wells
CL-ML

Tested By: C. Forsyth

Location of Sample: Boring 1 at 11.0"

Authorized By: Client

Date: 10/1/2018
Date: 10/8/2018
Date: 10/1/2018

COLLAPSE/SWELL CURVE
10

1000

1.00

In-Place Density: 107.7 pcf
Natural Moisture Content: 9.2%
USCS Classification: CL-ML

-1.00

(% COLLAPSE)

-3.00

From: Boring 1 at 11.0"

INITIAL PRESSURE OF 1000 PSF
LOAD
0.1% COLLAPSE DUE TO
WETTING AT 1000 PSF LOAD

-5.00

-7.00

-9.00

-11.00

Applied Pressure (psf)
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FIGURE 9

CONSOLIDATION REPORT

Client: Dennis Brooks

Date of Report: 10/15/2018

P.O. Box 421

Reviewed By:

Springdale, UT 84767

Lab#: 18SG4334

Project: Thai Sapa Apartment

Project #: 18486

Location: Springdale
Type of Sample:

Sampled By: S. Wells
CL

Tested By: C. Forsyth

Location of Sample: Boring 1 at 25.5'

Authorized By: Client

Date: 10/1/2018
Date: 10/8/2018
Date: 10/1/2018

COLLAPSE/SWELL CURVE
10

1000

1.00

In-Place Density: 105.6 pcf
Natural Moisture Content: 8.4%

-1.00

USCS Classification: CL
From: Boring 1 at 25.5'

-3.00

(% COLLAPSE)

-5.00

-7.00

INITIAL PRESSURE OF 1000 PSF
LOAD

-9.00

-11.00

0.3% COLLAPSE DUE TO
WETTING AT 2000 PSF LOAD

-13.00

-15.00

-17.00

Applied Pressure (psf)
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FIGURE 10

