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ADDENDUM NO. 2 
 
Date: October 13, 2009 
 
To: A/Es 
 
From: Matthias Mueller 
 
Reference: ABC ASRS Expansion/Warehouse Remodel – Design 
  DFCM Project No. 08246030 
 
Subject: Addendum No. 2 
 
Pages Addendum Cover Sheet 2 pages 
 Geotechnical Report 48 pages 
 Drawings 72 pages 
 Pile Package 180 pages 
 Total  302 pages 
 
Note: This Addendum shall be included as part of the Contract Documents. Items in this Addendum apply 
to all drawings and specification sections whether referenced or not involving the portion of the work added, 
deleted, modified, or otherwise addressed in the Addendum. Acknowledge receipt of this Addendum in the 
space provided on the Bid Form. Failure to do so may subject the Bidder to Disqualification.   
  
While we contend that SB220 should only be potentially applicable to a contract issued after the effective 
date of said bill, this is to clarify that for purposes of this contract, regardless of the execution or effective 
dates of this contract, the status of Utah Law and remedies available to the State of Utah and DFCM, as it 
relates to any matter referred to or affected by said SB220, shall be the Utah law in effect at the time of the 
issuance of this Addendum. 
 
2.1 SCHEDULE CHANGES:   No Project Schedule changes. 
 
2.2 GENERAL ITEMS:   Questions/Answers 

2.2.1 Question:   Would you please provide us with the warehouse as-built drawings and the most 
recent soils report, site survey, and water flow analysis? 
Answer:   Although a soils report, site survey, and water flow analysis are being made 
available by way of this addendum, they are not made part of the Addendum, Solicitation, 
and the DFCM Contract Documents.  A/Es may use this information at their own risk.  
DFCM does not warrant the soils report, site survey, and water flow analysis and makes no 
guarantee as to their accuracy.  The report, survey, and analysis were not intended to define 
subsoil conditions, the site, and site water flow in sufficient detail for the A/E’s proposal and 
design.  The successful A/E shall be responsible to obtain and pay for the services of a 
Geotechnical Engineer, site surveyor, and water flow specialist licensed in the State of Utah 
to provide a soils report, site survey, and water flow analysis for the project site.  The 
successful A/E shall be responsible to design the building in accordance with its own soils 
report, site survey, and water flow analysis. 
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2.2.2 Question: In the mandatory meeting, DFCM stated that the inbound load conveyor 
system upgrade and extension and the two options (conventional conveyor or conveyor and 
STV/ATV/AGV shuttles) available for the outbound loads, were to be part of the scope of 
the work for the A/E and CM/GC.  However, that statement is in conflict with the program 
requirements.  Which is correct? 
Answer:  DFCM was wrong.  Section 04.d, paragraph 3 of the program is correct – the 
inbound and outbound load conveyor upgrades to the existing system, new conveyor 
system, and potential ATV/AGV/STV shuttles, are outside of (not a part of) the A/E and 
CM/GC scope of work for this project.  
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Gordon Spilker Huber Geotechnical Consultants, Inc. 
4426 South Century Drive, Suite 100 
Salt Lake City, Utah  84123 
Tel: (801) 685-9190 Fax: (801) 685-2990 
www.gshgeotech.com 

August 14, 2009 
Job No. 0128-044-09 

MHTN Architects, Inc 
420 East South Temple, Suite 100 
Salt Lake City, Utah  84111 

Attention: Ms. Sara Miller  

Ladies and Gentlemen: 

Re: Report 
Geotechnical Study 
Proposed Expansion 
ABC Distribution Center 
Located Northeast of the Northeast Corner  
 of 900 West and 1700 South 
Salt Lake City, Utah 

1. INTRODUCTION

1.1 GENERAL

This report presents the results of our detailed geotechnical study for the proposed immediate 
and future expansion facilities associated with the ABC Distribution Center, which is located 
northeast of the northeast corner of 900 West and 1700 South in Salt Lake City, Utah.  The 
general location and configuration of the existing ABC Distribution Center, including the 
proposed expansion areas to the north, with respect to existing facilities and major topographic 
features, as of 1998 and 1999, is presented on Figure 1, Vicinity Map.  A more detailed layout of 
the presently proposed north addition to the existing automated stacked storage structure 
(AS/RS) facility and future expansion areas to the north, all with respect to existing features and 
streets, is presented on an air photograph base as Figure 2, Area Map.  A conceptual layout of the 
proposed facilities is presented on Figure 3, Site Plan.  Locations of the borings drilled in 
conjunction with this study and pertinent borings drilled for the existing AS/RS facility1, 2 are 
also presented on Figure 3.

1  “Report, Geotechnical Study, Proposed Alcoholic Beverage Warehouse Expansion, 1665 South 
900 West, Salt Lake City, Utah. DFCM Project No. 01007030,” AMEC Job NO. 1-817-003395, 
Dated April 4, 2001. 
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Prior to this report, an interim report dated July 2, 20093 was submitted. 

1.2 OBJECTIVES AND SCOPE 

The objectives and scope of our study were planned in discussions between Ms. Sara Miller of 
MHTN Architects, Inc.; Mr. Matthias Mueller  of State of Utah – Division of Facilities 
Construction & Management (DFCM); Mr. Steve Trommer of Trommer & Associates, Inc.; and 
Mr. Bill Gordon of Gordon Spilker Huber Geotechnical Consultants, Inc. (GSH). 

In general, the objectives of this study were to: 

1. Define:

a. In more detail the subsurface soil and groundwater conditions in the area 
of the proposed north expansion to the existing AS/RS facility. 

b. The general subsurface soil and groundwater conditions at the proposed 
crossing of the east-west drainage along the north side of the present 
property limits and the laydown-fabrication-future expansion area to the 
north of the drainage.

2. Provide appropriate foundation, earthwork, pavement, and geoseismic 
recommendations to be utilized in the design and construction of the presently 
proposed facilities and for the initial planning and design of the proposed future 
facilities. 

In accomplishing these objectives, our scope has included the following: 

1. A field program consisting of the drilling, logging, and sampling of seven 
exploration borings. 

2. A laboratory testing program.  

3. An office program consisting of the correlation of available data, engineering 
analyses, and the preparation of this interim report.   

1.3 AUTHORIZATION 

Authorization was provided by representatives of the MHTN Architects, Inc. 

3  “Report, Geotechnical Study, Proposed Expansion, ABC Distribution Facility, Located Northeast 
of the Northeast Corner of 900 West and 1700 South, Salt Lake City, Utah,” GSH Job 
No. 0128-044-09. 
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1.4 PROFESSIONAL STATEMENTS 

Supporting data upon which our recommendations are based are presented in subsequent sections 
of this report.  Recommendations presented herein are governed by the physical properties of the 
soils encountered in the exploration borings, projected groundwater conditions, and the layout 
and design data discussed in Section 2., Background, and Section 3., Proposed Construction, of 
this report.  If subsurface conditions other than those described in this report are encountered 
and/or if design and layout changes are implemented, GSH must be informed so that our 
recommendations can be reviewed and amended, if necessary. 

Our professional services have been performed, our findings developed, and our 
recommendations prepared in accordance with generally accepted engineering principles and 
practices in this area at this time. 

2. BACKGROUND

During 2003, a 30,000 square foot, 100-foot high AS/RS was constructed onto the east side of 
the then-existing warehouse.  The 2003 structure, as shown on Figure 2, extended from the south 
end of the then-existing warehouse to the west but ended approximately 115 feet short of the 
north end.

Presently, it is proposed that a new AS/RS addition fill in this missing gap.  The expansion 
addition will have plan dimensions of approximately 115 feet north-south by 75 feet east-west.

3. PROPOSED CONSTRUCTION 

3.1 AS/RS EXPANSION 

The AS/RS expansion will ultimately store product but will also be the framework for the overall 
structure.  Perimeter walls will be hung on the stacked storage system skeleton and transmitted 
down to the supporting foundation system.   

For the existing facility to the south, it was calculated that the average load imposed on top of the 
at-grade slab due to proposed product storage and the structure itself would be on the order of 
1,500 pounds per square foot.

The proposed AS/AR addition will be similarly loaded.  Only minimal loads associated with the 
proposed addition will be transferred to the existing structures to the south and west.   

It is presently proposed to fabricate the majority of the new AS/RS structure on open, presently 
undeveloped land on the north side of the drainage ditch.  The fabricated segments will then be 
transferred over the drainage by crane or carried over by truck.  If by truck, an approximately 
30-foot long bridge structure will be required.  Loads, which are not known at this time, are 
projected to be very high.
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The “working pad” upon which the new structure will be fabricated; that is, to the north of the 
drainage ditch, will consist of a concrete slab underlain by granular fills extending to natural 
soils.  Access to the fabrication site will be east-to-west along an existing roadway along the 
immediate north side of the drainage (see Figures 2 and 3). 

3.2 FUTURE WAREHOUSE/DISTRIBUTION FACILITY 

In the future, the overall ABC Distribution Center will be expanded to the north.  The expansion 
could include typical warehousing structures with dock-height fills to possibly high automated 
stacked storage structures similar to the presently proposed addition.  Loads imposed will vary 
greatly depending upon the structure. 

Typical warehousing generally incorporates dock-height fills with the structure being of light 
steel and tilt-up concrete wall construction.  Average uniform floor slab loads are generally 
moderate to moderately high.  High automated storage facility may not include dock-height fills 
and will impose very heavy uniform loads through the floor slab system.   

For all scenarios, there will be extensive pavements, most of which will be subjected to a high 
volume of heavy-weight trucks. 

Earthwork, except for the dock-height fills, will be moderate with general site grading fills and 
cuts on the order of one to two feet. 

4. SITE INVESTIGATIONS 

4.1 FIELD PROGRAM 

The field portion of this study consisted of the drilling, logging, and sampling of 7 exploration 
borings ranging in depth from 5.0 to 6.0 feet in proposed pavement areas to depths of 41.5 feet in 
the proposed AS/RS expansion area and fabrication/future warehouse area to the north.  The 
borings were drilled with a truck-mounted drill rig equipped with hollow-stem augers.  Locations 
of the borings drilled in conjunction with this study and the pertinent borings drilled in 
conjunction with the April 4, 2001 and August 3, 2001 studies are also shown on Figure 3. 

The field portion of our study was under the direct control and continual supervision of an 
experienced member of our geotechnical staff.  During the course of the drilling operations, a 
continuous log of the subsurface conditions encountered was maintained.  In addition, relatively 
undisturbed and small disturbed samples of the typical soils encountered were obtained for 
subsequent laboratory testing and examination.  The soils were classified in the field based upon 
visual and textural examination.  These classifications have been supplemented by subsequent 
inspection and testing in our laboratory.  Detailed graphical representation of the subsurface 
conditions encountered in the borings drilled in conjunction with this study is presented on 
Figures 4A through 4G, Log of Borings (This Study).  Logs of Borings B-3A, B-4A, and B-6A 
previously drilled are presented on Figures 4H through 4J, Log of Borings (April 4, 2001 and 
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August 3, 2001 Studies).  Soils were classified in accordance with the nomenclature described on 
Figure 5, Unified Soil Classification System.   

A 3.25-inch outside diameter, 2.42-inch inside diameter drive sampler (Dames & Moore) was 
utilized for the majority of the subsurface sampling at the site.  Additionally, a 2.0-inch outside 
diameter, 1.38-inch inside diameter drive sampler (SPT) was utilized at select locations/depths.  
The blow-counts recorded on the boring logs were those required to drive the sampler 12 inches 
with a 140-pound hammer dropping 30 inches.

Following completion of drilling operations, one and one-quarter-inch diameter slotted PVC pipe 
was installed in most of the borings in order to provide a means of monitoring the groundwater 
fluctuations.

4.2 LABORATORY TESTING  

4.2.1 General

To provide data necessary for our engineering analyses, a laboratory testing program was 
performed.  The program included moisture and density, partial gradation, consolidation, 
laboratory vane shear, and chemical tests.  A brief description of the tests is presented in the 
following sections. 

4.2.2 Moisture and Density Tests 

Moisture and density tests are performed to provide general index parameters and to aid in 
correlating consolidation and vane shear tests.

4.2.3 Partial Gradation Tests 

To aid in classification of the granular soils and to provide data necessary for our liquefaction 
analysis, partial gradation tests were performed upon representative samples.  The results of the 
tests are tabulated below: 

Boring No, 
Depth
(feet) 

Percent Passing 
No. 200 Sieve 

Soil
Classification 

B-1 20.5 2.1 SP 

B-3 17.5 15.2 SM 

B-3 20.5 52.1 CL/SC 

B-4 15.5 3.7 SP 

B-4 18.0 4.9 SP 
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4.2.4 Consolidation Tests 

To provide data necessary for settlement analyses, a consolidation test was performed on each of 
four representative samples of the near-surface and deeper fine-grained cohesive soils.  Tests 
show that the clays range from slightly to moderately over-consolidated.  When loaded below the 
over-consolidated pressures, the clays will exhibit moderate compressibility characteristics. 
Detailed results of the tests are maintained within our files and can be transmitted to you, upon 
your request. 

4.2.5 Laboratory Vane Shear Tests 

To provide data necessary for our analysis for deep foundations, laboratory vane shear tests were 
performed.  Results of the tests are tabulated below: 

Boring 
No.

Depth 
(feet)

Soil
Classification

In-situ
Dry Density 

(psf)

In-situ
Moisture Control

(percent)

Maximum Vane 
Shear Strength 

(psf)

B-1 10.5 CL 73.2 42.1 1,115 

B-1 35.0 CL 72.7 43.4 895 

B-2 10.5 CL 93.8 23.1 902 

B-2 35.5 CL 75.5 40.0 800 

B-3 25.5 CL 68.6 50.1 865 

B-3 30.5 CL 57.7 65.1 925 

B-4 10.5 CL 87.8 30.0 850 

4.2.6 Chemical Tests 

To determine if the site soils will react detrimentally with concrete or ferrous metals, pH and 
sulfate chemical tests have been performed upon representative samples.  Results are tabulated 
below:

Boring
No.

Depth
(feet) 

Soil
Classification pH 

Total Water Soluble 
Sulfate
(ppm)

B-1 2.5 CL 7.71 3,000 

B-3 3..5 SC-FILL 9.03 140 
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5. SITE CONDITIONS 

5.1 SURFACE 

The area of the proposed AS/RS expansion is a relatively flat asphalt concrete paved area on the 
immediate northeast side of the existing older warehouse and north of the more recent AS/RS 
structure.  The site is bounded on the north by an east-west roadway and then the east-west 
drainage ditch, which is approximately 25 to 30 feet wide and 10 to 12 feet deep.

The majority of the area north of the drainage ditch is open and, except for the placement of 
surface granular fills, is undeveloped.  The area is used for the storage of tractor trailers, storage 
containers, and some construction equipment. 

The area to the east is used for the storage of tractor trailers and along the northern portion of the 
east boundary by flat undeveloped land with a few one-level light structures.  To the north, the 
site is bounded by an elementary school.  To the west, the site is bounded by open fields and 
single-family residential structure. 

5.2 SUBSURFACE SOIL AND GROUNDWATER  

The subsurface soil and groundwater conditions in the area of the presently proposed expansion 
and in the north laydown and future expansion areas are very similar and correlate with the 
conditions encountered beneath the existing AS/RS structure to the immediate south.   

In general, the subsurface conditions consist of two to five feet of granular fill consisting 
primarily of silty fine to coarse sands and fine and coarse gravels.  These materials are medium 
dense to dense and should exhibit relatively high strength and low compressibility 
characteristics.  Much of the graveled area is utilized as an access roadway and parking area for 
tractor, storage bins, and construction equipment.  The surface does not show any signs of 
excessive rutting or deformation.   

Beneath the surficial fills and essentially extending to the depths penetrated, silty clays with 
occasional seams and thin layers of silts and silty fine sands were encountered.  To a depth of 
approximately 8 to 10 feet, the silty clays are medium stiff to stiff and will exhibit relatively high 
strength, low compressibility structure, and are moderately to moderately highly preconsolidated.
With depth, the silty clays are soft to very soft and will exhibit low strength and very high 
compressibility characteristics.  With greater depth, approximately 32 feet, the clays grade 
medium stiff and moderately over-consolidated.  The key controlling layer is the soft to very soft 
silty clays between 20 to 32 feet 

In three of the borings at depths ranging from 14 to 16 feet, an approximately 4- to 8-foot thick 
layer of silty fine sands were encountered.  These sands are medium dense and will exhibit 
favorable engineering characteristics. 
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Immediately following drilling, groundwater was measured at depths of approximately eight to 
nine feet.  It is anticipated that further check of the water levels will indicate water at 
approximately seven feet.  Seasonal and longer-term groundwater fluctuations on the order of 
one to two feet must be anticipated with the highest seasonal levels generally occurring during 
the late spring through summer months. 

6. DISCUSSIONS AND RECOMMENDATIONS 

6.1 SUMMARY OF FINDINGS 

The most significant geotechnical aspect of the areas studied by this study are the very low 
strength and high compressibility silty clays encountered generally below 20 and 32 feet.  In 
order to control settlements, the AS/RS addition must be supported upon deep foundations. 

For typical loading condition, it is our opinion that future “typical” warehouse structures can be 
supported upon conventional spread and continuous wall foundations underlain by replacement 
granular fill.  For average uniform floor slab loading in excessive of 200 to 250 pounds per 
square foot, over dock-height fill preloading must be anticipated. 

There have been discussions related to trading the northern portion of the parcel, north of the 
drainage ditch, with the generally open undeveloped parcel west of the southern portion of the 
present north parcel.  This parcel would extend to 900 West Street.  Subsurface conditions 
encountered in conjunction with this study and the previously referenced studies are very 
consistent across the site.  Therefore, it is our opinion that the discussions and recommendation 
presented herein should be applicable to the proposed west trade parcel. 

In the following sections, general earthwork, foundation, pavement, and geoseismic discussions 
and recommendations are provided.  Subsurface and laboratory data obtained in conjunction with 
this data can be utilized to develop detailed recommendations once specific loading and layout 
data become available. 

6.2 PRESENTLY PROPOSED AS/RS EXPANSION 

Because of the extremely soft and compressible soils between 20 to 32 feet, and the extremely 
high average floor slab loadings, the addition, similar to the existing AS/RS, will have to be 
supported upon deep foundations.  In order to control settlement beneath the AS/RS facility, 
12.75-inch diameter closed-end pipe piles should be driven to minimum depths in the range of 
50.0 to 70.0 feet.  Recommended minimum depth of pile penetration versus floor slab loading to 
control settlement is tabulated on the following page. 
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Floor Slab Loading 
(psf)

Minimum Depth 
(feet) 

1,000 50 

1,250 60 

1,500 70 

Capacities of the piles driven to the depth tabulated above would develop through friction.  Piles 
driven to depths of approximately 90 feet would develop capacity through both friction and end-
bearing.  For a 12.75-inch diameter closed-end pipe piles the estimated capacity is 275 kips. 

From a geotechnical standpoint, the existing AS/RS structure, which is supported upon piles, has 
performed favorably.   

Driving of the closed-end displacement piles will induce some vibration into the subsurface 
sequence.  However, the driving of the piles supporting the structure to the immediate south did 
not detrimentally affect the older warehouse structure to the west or impede day-to-day 
operations.

The question has been raised as to whether there is an alternate deep foundation system which 
could be utilized.  The one that would best fit the situation would be auger-cast piles extended to 
depths equal to or somewhat greater than the 12.75-inch displacement piles.  A year or so ago, it 
would be fair to say that the auger-cast piles would be the chosen system because of cost and the 
inducement of limited vibration into the soils.  Since then the cost of steel has dropped 
drastically; therefore, more conventional closed-end pipe piles may presently be more cost 
effective.  Both systems will provide the appropriate support and settlement control.  More 
detailed capacities can be provided once more specific loading and layout data become available.   

Because of the depth and thickness of the very soft to soft, highly compressible silty clays, it is 
our opinion that soil improvement methods, such as Geopiers®, deep stone columns, or similar 
type approaches, would not provide the appropriate settlement control. 

6.3 BRIDGE STRUCTURE CROSSING EAST-WEST RUNNING DRAINAGE 
DITCH

As stated previously, the AS/RS structure will be fabricated on the north side of the drainage and 
ultimately transported by truck or swung over the drainage by crane.  In either case, a bridge 
connecting the two sites will be required.  Because of the anticipated heavy bridge loads, it is our 
initial conclusion that conventional abutments on shallow foundations, even underlain by 
replacement granular fill, will not provide appropriate settlement control.  It is, therefore, our 
opinion at this time that the structure best consist of a box culvert supported upon a continuous 
mat underlain by a few feet of granular fill as a “working stabilization mat” and/or by driving a 
series of moderate depth piles under more standard abutments.  Piles may be cost effective since 

Geotechnical Report
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similar piles will be required for the AS/RS expansion.  Again, the primary purpose for the box 
culvert or piling will be to control settlements.   

Detailed analyses will require more specific loading information.  Geotechnical data obtained in 
conjunction with this study is adequate to develop detailed recommendations. 

6.4 PROPOSED LAYDOWN-FABRICATION AREA 

The area to the north is to be initially utilized as a laydown-fabrication area for the proposed 
AS/RS expansion structure.  It is presently proposed to place a concrete slab over stable prepared 
subgrade.  The thickness of the slab will be primarily dependant upon the point loads imposed 
and the subgrade.  Borings B-1, B-4, B-5, and B-7 were drilled in the area.  At the boring 
locations, two and one-half to four and one-half feet of silty sand and gravel fill were 
encountered.  If the surface of the fill is properly prepared and at least two feet thick, a modulus 
of subgrade reaction “k” of 250 pounds per cubic inch can be utilized of the design of the slab. 

If the average uniform pressures imposed by the slab/fill sequence due to the fabrication and 
construction operations do not exceed 300 to 400 pounds per square foot, total and differential 
settlement should not exceed one-half of an inch.  If the average uniform loading exceeds 
approximately 500 to 600 pounds per square foot, differential areal settlements of a moderate 
magnitude could be realized. 

6.5 FUTURE BUILDINGS TO THE NORTH 

It is not known at this time the exact configuration and loading associated with the buildings to 
the north.  If the structures are to be similar to the presently proposed AS/RS addition, where 
floor slab loadings are very high, similar deep foundations will be required in order to control 
total and differential settlements.  If the average uniform loadings imposed upon the subsurface 
sequence are generally no more than 600 or 700 pounds per square foot, including the loads 
imposed by structural site grading fills, dock-height fills, and product, then more conventional 
spread and continuous wall foundations underlain by varying thicknesses of replacement fill 
could be utilized.  If the average uniform loading imposed, however, is higher, consideration 
must be given to preloading the footprint of the structures.  Ninety to 120 days should be 
anticipated for preloading.  The degree of preloading will be dependant upon the average 
uniform loads imposed considering site grading fill, dock-height fill, floor slab loads, etc.  It is 
our opinion that average total loads as much as 800 pounds per square foot could be fairly easily 
handled with 6 to 7 foot preload utilizing soil having a non-compacted density of 115 pounds per 
cubic foot.  The bottom three to four feet of this fill would be placed as a structural fill.  It would 
ultimately support the at-grade slabs.  The remainder of the fill could then be removed and 
utilized to preload for other future buildings and/or as site grading fill in the projected 
surrounding pavement areas. 

If the top of the dock-height fill is established two and one-half to three feet above existing 
grade, somewhat higher floor loads could be applied without preloading. 

Geotechnical Report
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6.6 ACCESS ROADWAY 

The existing access roadway from 700 West to the laydown-fabrication area to north of the 
drainage is blanketed, at the exploration borings, by two to four feet of silty sand and gravel fill.  
Presently, tractor trucks and some construction equipment pass over the fill.  During the field 
portion of our study, no signs of deformation of the surface of this fill were observed.   

It is our opinion that as part of the development of the laydown-fabrication area and roadway that 
approximately six inches of aggregate base be placed over the present sand and gravel roadway 
to level the surface and provide somewhat more stability, especially during the upcoming wetter 
and colder late fall winter months.  This section will also provide the subbase and partial 
aggregate base components of paved roadway. 

6.7 GEOSEISMIC SETTING 

6.7.1 General

Utah municipalities adopted the International Building Code (IBC) 2006 on January 1, 2007.  
The IBC 2006 code determines the seismic hazard for a site based upon 2002 mapping of 
bedrock accelerations prepared by the United States Geologic Survey (USGS) and the soil site 
class.  The USGS values are presented on maps incorporated into the IBC code and are also 
available based on latitude and longitude coordinates (grid points).   

The addition and future additions must be designed in accordance with the procedure presented 
in Section 1613, Earthquake Loads, of the IBC 2006 edition. 

6.7.2 Faulting

Based on our review of available literature, no active faults pass through or immediately adjacent 
to the site. 

6.7.3 Soil Class

For dynamic structural analysis, the Site Class E – Soft Soil Profile as defined in Table 1613.5.2, 
Site Class Definitions, of the IBC 2006 can be utilized. 

6.7.4 Liquefaction

The predominate subsurface soils to the depths penetrated, 41.5 feet, are fine-grained, cohesive, 
and not susceptible to liquefaction, even during a major seismic event.  The silty sand soils 
encountered at depths ranging from 13 to 16 feet, and generally 4 to 7 feet thick, could be 
susceptible to variable liquefaction during a major seismic event.  The depth of these soils is 
such that ground rupture would not occur, even if some of the sand soils were to liquefy.  
Liquefaction-induced settlements, however, could be in the range of one to one and one-half 
inches.

Geotechnical Report
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By establishing the proposed AS/RS expansion on piles extending to depths of 50 feet or 
grouting, the potentially liquefiable soils would be penetrated.  Vibration induced, especially by 
the driven piles, would aid in reducing the liquefaction potential.  Lateral spread should not be a 
concern.

We appreciate the opportunity of providing this service for you.  If you have any questions or 
require additional information, please do not hesitate to contact us. 

Respectfully submitted, 

Gordon Spilker Huber Geotechnical Consultants, Inc.

William J. Gordon, State of Utah No. 146417 
Professional Engineer 

WJG:sn 

Encl. Figure 1, Vicinity Map 
Figure 2, Area Map 
Figure 3, Site Plan 
Figures 4A through 4G, Log of Borings (This Study) 
Figures 4H through 4J, Log of Borings (April 4, 2001 and August 3, 3001 Studies)
Figure 5, Unified Soil Classification System 

Addressee (2 + email + 1 unbound and disk) 
c: Mr. Mathias Mueller (1 + email + disk) 

State of Utah 
Division of Facilities Construction & Management 
State Office Building, Suite 4110
P.O. Box 141160 
Salt Lake City, Utah  84114 
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MHTN ARCHITECTS, INC.
JOB NO. 0128-044-09

REFERENCE:
USGS 7.5 MINUTE TOPOGRAPHIC QUADRANGLE MAPS
TITLED “SALT LAKE CITY SOUTH, UTAH” DATED 1999
AND “SALT LAKE CITY NORTH, UTAH” DATED 1998

FIGURE 1
VICINITY MAP

1000 10000 2000
SCALE IN FEET

SITE
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MHTN ARCHITECTS, INC.
JOB NO. 0128-044-09

REFERENCE:
ADAPTED FROM DRAWING ENTITLED
“SITE STUDY OPTION C” BY MHTN ARCHITECTS, DATED MAY 28, 2009 

FIGURE 3
SITE PLAN
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-1

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
9.0' (06-30-09)

Ground Surface
4" LAYER OF GRAVEL, FILL
(GP-FILL)
SILTY FINE TO COARSE SAND AND FINE AND 
COARSE GRAVEL, FILL 
brown (SM/GM-FILL)
SILTY CLAY
with trace fine sand and organics mottled; light gray and gray 
(CL)

FINE TO COARSE SAND
with trace silt; gray (SP)

SILTY CLAY
with trace fine sand, dark gray (CL)

 7 

 9 

 6 

 29 

 1 

 44.1 

 21.5 

 42.1 

 62 

 73 

loose
slightly moist
"medium dense"

moist
medium stiff

saturated
very loose/loose

saturated
very soft

grades with soft zones to 1" thick

FIGURE 4A
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-1

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
9.0' (06-30-09)

 1 

 1 

 3 

 7 

 29.1 

 47.2 

 30.4 

 66 

 74 

 102 

soft

medium stiff

Stopped drilling at 40.0'.

Stopped sampling at 41.5'.

Installed 1-1/4" diameter slotted PVC pipe to 41.5'.

FIGURE 4A
(con't)
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-2

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
9.0' (06-30-09)

Ground Surface
4" LAYER OF GRAVEL, FILL
(GP-FILL)
SILTY FINE TO COARSE SAND AND FINE AND 
COARSE GRAVEL, FILL 
brown (SM/GM-FILL)

SILTY CLAY
with trace fine sand; brownish-gray, light gray, and gray (CL)  11 

 7 

 9 

 17 

 3 

 P 

 34.5 

 27.8 

 79 

 96 

loose
moist
"medium dense"

moist
stiff

medium stiff

saturated
grades with occasional up to 2" thick layers of silty fine 
sand; oxidation mottling; brown

FIGURE 4B

grades with occasional up to 1" thick layers of silty fine 
sand

grades dark gray and black
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-2

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
9.0' (06-30-09)

 2 
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 8 

 P 

 13 

 65.9 

 40.0 
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 106 

Stopped drilling at 40.0'.

Stopped sampling at 41.5'.

Installed 1-1/4" diameter slotted PVC pipe to 41.5'.

FIGURE 4B
(con't)

grades gray and dark gray
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-3

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
10.0' (06-30-09)

Ground Surface
3" ASPHALT CONCRETE
6" AGGREGATE BASE, FILL
CLAYEY FINE TO COARSE SAND, FILL
with some fine and coarse gravel; brown (SC-FILL)

SILTY CLAY
with trace fine sand; dark brown grading gray (CL)

SILTY FINE SAND
gray (SM)

SILTY CLAY
with fine sand, trace organics; grayish-brown (CL/SC)

 43 

 15 

 4 

 9 

 31 

 1 

 47.5 

 22.3 

 47.0 

 85 

 105 

moist
medium dense

moist
stiff

saturated

saturated
medium dense

saturated
soft/medium stiff

grades brown and gray

FIGURE 4C
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-3

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
10.0' (06-30-09)

SILTY CLAY/CLAYEY SILT
with occasional up to 1/4" thick layers of silty fine sand; 
brownish-gray (CL)

 3 

 1 

 8 

 18 

 50.1 

 65.1 

 69 

 58 

saturated
stiff

Stopped drilling at 40.0'.

Stopped sampling at 41.5'.

Installed 1-1/4" diameter slotted PVC pipe to 41.5'.

FIGURE 4C
(con't)

grades dark gray

grades brown and gray
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-4

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
8.0' (06-30-09)

Ground Surface
SILTY FINE TO COARSE SAND AND FINE AND 
COARSE GRAVEL, FILL
brown (SM/GM-FILL)

SILTY CLAY
with trace fine sand;trace organics;  brown grading gray with 
light gray mottling(CL)

FINE TO MEDIUM SAND
with trace silt; gray (SP)

SILTY CLAY
with trace fine sand, gray (CL)

 15 

 11 

 4 

 37 

 3 

 5 

 30.0 

 20.5 

 26.1 

 88 

 106 

slightly moist
"medium dense"

moist

stiff

very moist
stiff
saturated

soft

saturated
medium dense

loose

soft

grades light brown with cemented nodules

FIGURE 4D
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-4

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

06-30-09 RJG
8.0' (06-30-09)

 3 

 2 

 7 

 6 

 59.4 

 54.5 

 65 

 68 

Stopped drilling at 40.0'.

Stopped sampling at 41.5'.

Installed 1-1/4" diameter slotted PVC pipe to 41.5'.

FIGURE 4D
(con't)

grades dark gray grading gray
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-5

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

07-01-09 RJG
No groundwater encountered.

Ground Surface
SILTY FINE TO COARSE SAND AND FINE AND 
COARSE GRAVEL, FILL
recycled concrete; brown (SM/GM-FILL)

SILTY CLAY
with trace fine sand; gray (CL)

slightly moist
"medium dense"

moist
"medium stiff"

FIGURE 4E

Stopped drilling at 6.0'.

Stopped sampling at 2.0'.

No groundwater encountered at time of drilling.
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-6

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

07-01-09 RJG
No groundwater encountered.

Ground Surface
SILTY FINE TO COARSE SAND AND FINE AND 
COARSE GRAVEL, FILL
recycled concrete; brown (SM/GM-FILL)

SILTY CLAY
with trace fine sand; dark gray and gray (CL)

moist
"medium dense"

moist
"medium stiff"

FIGURE 4F

Stopped drilling at 6.0'.

Stopped sampling at 5.0'.

No groundwater encountered at time of drilling.
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-7

Proposed Expansion - ABC Distribution Center
NE of NE Cnr of 900 W & 1700 S, SLC, UT

3-3/4" ID Hollow-Stem Auger
 --

0128-044-09
MHTN Architects, Inc.

07-01-09 RJG
No groundwater encountered.

Ground Surface
SILTY FINE TO COARSE SAND AND FINE AND 
COARSE GRAVEL, FILL
with cobbles; brown (SM/GM-FILL)

SILTY CLAY
with some fine sand; gray (CL)

moist
"medium dense"

slightly moist
"very dense"

moist

"soft"

FIGURE 4G

Stopped drilling at 5.0'.

Stopped sampling at 3.0'.

No groundwater encountered at time of drilling.
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4728 South Redtail Hawk Bay • Salt Lake City, UT  84117 • (801) 685-2549 • Fax: (801) 685-2611

ADAMS FIRE & LIFE SAFETY CONSULTANTS

July 1, 2009

Sarah Miller
MHTN Architects, Inc.
420 East South Temple, Suite 100
Salt Lake City, UT  84111
Telephone: (801) 326-3203
Company: (801) 595-6700
Tele-Fax: (801) 595-6717
E-mail: sarah.miller@mhtn.com

DEPARTMENT OF ALCOHOLIC BEVERAGE CONTROL (DABC) - WAREHOUSE EXPANSION & REMODEL

Ms. Miller:

Enclosed are the results of the Water Flow Analysis for the above project.

The water flow information that should be used, along with allowances made for fluctuations in
the operation of the water system is as follows:

Static Pressure - 100 psi
Residual Pressure - 80 psi
Flow - 2,000 G.P.M.
Calculated Fire Flow of 4,200 G.P.M. @ 20 p.s.i.

The fire sprinkler designer will need to calculate the fire sprinkler design from the test hydrant
located at the rear of the building (Northeast side), through the existing eight-inch PVC-C900
water line.

If I can be of any further assistance, please contact me.

Sincerely,

Scott W. Adams
Fire Protection Engineer

Water Flow Analysis
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WATER FLOW ANALYSIS - DEPARTMENT OF ALCOHOLIC BEVERAGE CONTROL (DABC)
WAREHOUSE EXPANSION & REMODEL

PROJECT NAME: DABC - Warehouse Expansion & Remodel
PROJECT ADDRESS: 1695 South 900 West, Salt Lake City, UT

BACKGROUND

The Alcoholic Beverage Control Warehouse is located in a commercial area of Salt Lake City.

Fire flow information was obtained by the performance of  water flow testing on July 1, 2009 and
April 10, 2003.

The existing DABC warehouse is supplied by an eight-inch PVC-C900 water main that connects to the
on-site eight-inch water main, which connects back to the 12-inch PVC water main on 900 West.  The site
is also  supplied by an eight-inch water main from 700 West, which is connected to the eight-inch PVC
water main in the rear of the warehouse.

Adams Fire & Life Safety Consultants and the Utah State Fire Marshals Office performed a hydrant flow
test to determine the available water supply for this area.

The test hydrant was located on the north side of the building in the west corner.  The flow hydrant was
located in the rear of the building, using the northeast hydrant, along the access road.

The existing fire sprinkler design for the DABC Warehouse requires a flow of 433.34 G.P.M. at 91.58 p.s.i.

The existing fire sprinkler design is also supplied by an Aurora 1,500 G.P.M. fire pump, rated at 127 feet
(54.9 p.s.i.).

FIRE FLOW TESTING RESULTS

Date of Test: Wednesday, July 1, 2009 Time of Test: 12:30 pm

Test Hydrant:   Northwest corner - North side of Warehouse - North Access Road
Static Pressure reading - 113 p.s.i.
Residual Pressure reading - 100 p.s.i.

Flow Hydrant: Northeast corner - East side of Warehouse - East Access Road
Flow Meter - 2-1/2 inch pitot - 78 p.s.i.
Coefficient - “C” Factor - 0.90

Total Flow measured - 1,597  G.P.M.
Calculated Fire Flow of 4,622 G.P.M. at 20 psi
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WATER FLOW ANALYSIS - DEPARTMENT OF ALCOHOLIC BEVERAGE CONTROL (DABC)
WAREHOUSE EXPANSION & REMODEL

Date of Test: April 10, 2003 Time of Test: 9:15 am

Test Hydrant: Northeast corner - East side of Warehouse - East Access Road
Static Pressure reading - 105 p.s.i.
Residual Pressure reading - 85 p.s.i.

Flow Hydrant: Southeast corner - East side of Warehouse - East Access Road

Outlet Number One:
Flow Meter - 2-1/4 inch
Coefficient - “C” Factor - 0.97
Pitot reading - 41 p.s.i.

Outlet Number Two:
Diameter - 2-1/2 inch
Coefficient - “C” Factor - 0.97
Pitot Pressure Reading - 42 p.s.i.

Total Flow measured - 2,110  G.P.M.
Calculated Fire Flow of 4,609 G.P.M. at 20 psi

CONCLUSION
The results from Water Flow Test show that a good water supply is provided for this area.  However, in our
discussions with the Ray Eastman, Salt Lake City Water Department, it was decided that adjustments
need to be made to account for seasonal fluctuations and operation of booster pumps during the summer
months.

We have therefore adjusted the test results to account for these adjustments.

The following Water Flow Information, with allowances made for the operation of the water system, should
be used:

Static Pressure - 100 psi
Residual Pressure - 80 psi
Flow - 2,000 G.P.M.
Calculated Fire Flow of 4,200 G.P.M. @ 20 p.s.i.

Note:  The fire sprinkler designer will need to calculate the fire sprinkler design from the test hydrant at the
rear of the building (Northeast side), through the existing eight-inch PVC-C900 water line.

Water Flow Analysis
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